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PREFACE 
The 3830·2 Maintenance Library is designed to assist the 
Customer Engineer in achieving a repair when a failure is 
discovered either by a customer who has placed a call, or by 
the CE performing system checkout or routine E R EP analysis. 
The manual assumes that the majority of calls can be handled 
by a product-trained CE with help available from a support
trained CE when needed. Maintenance material is given 
prominence in the manual organization, with emphasis on 
"how to fix" rather than on theory of operation. 

Information pertaining to MST component circuits, ALD's, and 
FEALD's will be found in the I BM Maintenance Library, Log;c 
Blocks Automated Logic Diagrams SL T, SLD, ASL T, MST, Order 
No. SY22·2798. 

Information pertaining to MST packaging, tools, and wiring 
change procedure will be found in the FE Theory of Operation, 
IBM Monolithic System Technology, Order No. SY22·6739. 

Information pertaining to MST power supplies and components will 
be found in the FE Theory of Operation, IBM Power Supplies, Order 
No. SY22·2799. 

MAINTENANCE LIBRARY ORDERING PROCEDURE 
(IBM INTERNAL) 

Individual pages of the 3830·2 Maintenance Library can be 
ordered from the San Jose plant by using the Wiring Diagraml 
Logic Page Request (Order No. 120-1679). Indicate machine 
type (3830-2) and, in the columns headed "Logic Page", 
enter the sequence number, part number, and EC number. 
Groups .of pages can be ordered by including a description 
(section, volume, etc.) and the machine serial number. 

CE·MLM Feedback fonns are provided at the front of this volume for 
reader comments: If the forms have been removed, send your comments 
to the address below. 

This manual was prepared by the IBM General Products Division, 
Product Publications, Department G24, San Jose, California 9S 193. 

© Copyright IBM Corporation 1972.1973 
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SAFETY Be constantly aware of hazardous situations when working on the 3830-2 Storage Control. Take time to 
review the CE safety practices listed below which havb been reprinted from the pocket-size card available 
from Mechanicsburg (Order No. 5229-1264). 

CE SAFETY PRACTICES 

All Customer Engineers are expected to take every safety 
precaution possible and observe the following safety prac
tices while maintaining IBM equipment: 

1. You should not WOrk alone under hazardOUS conditions 
or around equipment with dangerous voltage. Always 
advise your manager if you MUST work alone. 

2. Remove all power, ac and dc, when removing or assem
bling major components, working in immediate areas of 
power supplies, performing mechanical inspection of pow· 
er supplies, or installing changes in machine circuitry. 

3. After turning off wall box power switch, lock it in the 
Off position or tag it with a "Do Not Operate" tag, Form 
229-1266. Pull power supply cord whenever possible. 

4. When it is absolutely necessary to work on equipment 
having exposed operating mechanical parts or exposed 
live electrical circuitry anywhere in the machine, observe 
the following precautions: 
a. Another person familiar with power off controls must 

be in immediate vicinity. 
b. Do not wear rings, wrist watches, chains, bracelets, or 

metal cuff links. 
c_ Use only insulated pliers and screwdrivers. 
d. Keep one hand in pocket. 
e. When using test instruments, be certain that controls 

are set correctly and that insulated probes of proper 
capacity are used. 

f. Avoid contacting ground potential (metal floor strips, 
machine frames, etc.l. Use suitable rubber mats, pur· 
chased locally if necessary. 

5. Wear safety glasses when: 
a. Using a hammer to drive pins, riveting, staking, etc. 
b. Power or hand drilling, reaming, grinding, etc. 
c. Using spring hooks, attaching springs. 
d. Soldering, wire cutting, removing steel bands. 
e. Cleaning parts with solvents, sprays, cleaners, chemi· 

cals, etc. 
f. Performing any other work that may be hazardous to 

your eyes. REMEMBER - THEY ARE YOUR EYES. 

6. Follow special safety instructions when performing special· 
ized tasks, such as handling cathode ray tubes and extremely 
high voltages. These instructions are outlined in CEMs 
and the safety portion of the maintenance manuals. 

7. Do not use solvents, chemicals, greases, or oils that have 
not been approved by IBM. 

8. Avoid using tools or test equipment that have not been ap
proved by IBM. 

9. Replace worn or broken tools and test equipment. 

10. Lift by standing or pushing up with stronger leg muscles
this takes strain off back muscles. Do not lift any equip
ment or parts weighing over 60 pounds. 

11 .. After ma\ntenance, restore all safety devices, such as guards, 
shields, signs, and grounding wires. 

12. Each Customer Engineer is responsible to be certain that 
no action on his part renders products unsafe or exposes 
customer personnel to hazards. 

13. Place removed machine covers in a safe out-of·the-way 
place where no one can trip over them. 

14; Ensure that all machine covers are in place before returning 
machine to customer. 

15. Always place CE tool kit away from walk areas where no 
one can trip over it; for example, under desk or table. 
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16. Avoid touching moving rnechanical parts when lubricating, 
checking for play, etc. 

17. When using stroboscope, do not touch ANYTH I NG - it 
may be moving. 

18. Avoid wearing loose clothing that may be caught in mao 
chi nery. Shirt sleeves must be left buttoned or rolled above 
the elbow. 

19. Ties must be tucked in shirt or have a tie clasp (preferably 
nonconductivel approximately 3 inches from end. Tie 
chains are not recommended. 

20. Before starting equipment, make certain fellow CEs and 
customer personnel are not in a hazardous position. 

21. Maintain good housekeeping in area of machine while per-
forming and after completing maintenance. 

Knowing safety rules is not enough. 
An unsafe act will inevitably lead to an accident. 
Use good judgment - eliminate unsafe acts. 

ARTIFICIAL RESPIRATION 

General Considerations 

1. Start Immediately - Seconds Count 
Do not move victim unless absolutely necessary to remove 
from danger. Do ~ot wait or look for help or stop to 
loosen clothing, warm the victim, or apply stimulants. 

2. Check Mouth for Obstructions 
Remove foreign objects. Pull tongue forward. 

3. Loosen Clothing - Keep Victim Warm 
Take care of these items after victim is breathing by him
self or when help is available. 

4. Remain in Position 
After victim revives, be ready to resume respiration if 
necessary. 

5. Call a Doctor 
Have someone summon medical aid. 

6. Don't Give Up 
Continue without interruption until victim is breathing 
without help or is certainly dead. 

Rescue Breathing. for Adults 

1. Place victim on his back irnmedi<ltely. 

2. Clear throat of water, food, or foreign matter. 
3. Tilt head back to open air passage. 

4. Lift jaw up to keep tongue out of air passage. 

5. Pinch nostrils to prevent air leakage when you blow. 

6. Blow until you see chest rise. 

7. Remove your lips and allow lungs to empty. 

8. Listen for.snoring and gurglings - signs of throat obstruc
tion. 

9. Repeat mouth to mouth breathing 10-20 times a minute. 
Continue rescue breathing until victim breathes for himself. 

Thumb and 
finger positions 
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Final mouth·to· 
mouth position 
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IBM 3830-2 MAINTENANCE LIBRARY 

HOW TO FIND INFORMATION: 
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PLAN 10 

CONTENTS-CH L·I 

CHL·11 

CTRL 1 

DOCUMENTATION PLAN (PLAN 101 defines major sections of the manual. Where practical, 
documentation is arranged in sections corresponding to the natural breakdown of machine elements. 

FIRST PAGE OF EACH SECTION indicates the contents of the section and may contain other 
pertinent information. 

DIVIDER TABS provide rapid accessibility and allow efficient cross referencing between and within 
maintenance library sections. 

PAGE NUMBERS in "thumbing" position may be rapidly scanned by flipping pages. 
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MESSAGE 

INDEX 1 

START 1 

ACTION 

MICRO 540 

INTRODUCTION TO THE IBM 
3830 STORAGE CONTROL, 
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IBM 3830-2 MAINTENANCE LIBRARY PLAN 5 

A SUBJECT INDEX gives access to specific subjects. 

START is the starting point for all maintenance. This section is designed to get you 
quickly on the right track and either lead you to a solution or direct you to more specialized in
formation elsewhere in the manual. 

ERROR DICTIONARIES (MICRO and OL TSI reference appropriate maintenance 
procedures for microdiagnostic and online-test error messages. 

FAULT SYMPTOM INDEX (FSII references appropriate maintenance procedures for 
errors identified by sense data. 

WANT TO LEARN THE 3830·21 The INTR, CMD, and MIC sections contain instructional and 
recall material that is useful either for initial training or as backup information during the maintenance 
activity. 

IBM 3830·2 MAINTENANCE LIBRARY PLAN 5 
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MAINTENANCE LIBRARY DOCUMENTATION PLAN 

PLAN 

l'----=LG~N_D ---J) 

l 

l START f 

l,----=..:M:..:..:::..SG=------....J 

l'---:....:.PA...:.:....::.N=E.L ___ f 

L~...:.::.:.MI:..::...:CR..:..::..O---JJ 

3830-2 

The documentation plan defines 
organization of manual and content 
of major manual, sections. 

Legend pages contain descriptions 
of symbols, conventions, and 
abbreviations used in the MLM. 

Maintenance Library Cross Reference 
(MLXI pages provide an index of 
entry/exit Iin8$ in this MLM and in 

, MLMs of units that interface with 
the 3830-2. 

The starting point for all maintenance 
activity. High level diagnostic MAPs 
help isolate the fault to a single 
conceptual unit. A preventive 
maintenance schedule is included. 

Performance data collection and 
analysis. Includes descriptions and 
example of statistical data, error 
data, and environmental data. 

Description and operation of the 
3830-2 CE panel. Includes error 
collection and analysis from CE 
panel. • 

MICRO diagnostics operating 
summary and error message 
dictionary . 

l,--_O~LT---,J 

l,--_SE_NS_E---JJ 

l'---_FS ____ I -----JJ 

l'--~CT~R~L ___ J 

l,--_M_PL_23FO ___ J 

l,-_M_P_L_~~1_~CH...;.-" -Jf 

l _____ C_HL_-1 ---Jr 

l,--_C_TL_-I ---JJ 

_. __ .. - ------- ,-.-~-- -----

Online tests (OL Tsl operating 
summary and error message 
dictionary . 

Detailed description of sense 
information. 

..... \ 

Fault Symp(om Index (FSI) 
used with error code derived 
from sense data. 

The control (CTRLI unit is the 
heart of the 3830-2 Storage 
Control. Detailed MAPs are 
provided for trouble diagnosis. 
Backup information includes 
descriptions of the control storage, 
microprogram instruction decode, 
general purpose registers, and 
arithmetic logic unit (ALUI. 

Theory and maintenance 
information for the microprogram 
load (MPLI file. 

Detailed MAPs followed by 
descriptions of MPL file/3830-2 
attachment circuits and initial 
microprogram load (lMPL). 

Detailed MAPs and descriptive 
information for the channel interface 
conceptual unit, including the Two 
Channel Switch feature and Two 
Channel Switch, Additional feature. 

Explains how the control interface 
allows selection and control of a 
disk drive. 
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MAINTENANCE LIBRARY DOCUMENTATION PLAN PLAN 10 

l,---..:...P..:...::..;;,WR~f 

l,---...:..:I N;...:.,..:,.T..:....:......R ___ J 

l,--_CM_D ~J 

Detailed MAPs otthe 3830-2 power 
system. Includes sequencing and 
distribution diagrams. 

Introduction to IBM 3830 Storage 
Control, Model 2. Describes the 
various conceptual units which 
make up the 3830-2. Shows data 
and control flow within and 
between the 3830-2 and the disk 
storage modules. 

Microprogram and hardware 
operations for the various 
commands and operations 
performed by the disk storage 
subsystem. 

Microprogram information needed 
to read CLDs. Describes the micro
block format, the various microword 
formats, and register assignments. 
Also included are microprogram 
instruction examples. 

l I Microdiagnostic descriptions 
MICFL ), and flowcharts of tests to 

'-----------' ' aid in trouble analysis. 

l' LOCATIONs J -------
l I NS"tLLATloN J 

l INDEX J 

Structurai and component 
locations for the 3830 Storage 
Control, Model 2. 

Installation instructions for the 
IBM 3830-2. 

Alphabetical subject index of 
maintenance library. 

MAINTENANCE LIBRARY DOCUMENTATION PLAN PLAN 10 
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ALD VERSION INFORMATION 

3830-2 ADDITIVE CARD CODES 

{ 
W2CH = Two Channel Switch 

.. W4CH = Two Channel Switch, Additional 

3830-2 MACHINE VERSION CODES 

000= Basic 
001 = Extended Control Store 

II 002 = String Switch Attachment 
004 = Two Channel Switch Additional without String 

Switch Attachment 

C'·' .'''', 1''''' C' " """ .-." C'· ~' ",*/ V','" 
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LEGEND (Part 1 of 6) 

Logic Diagrams 

In the following logic representation, line signal levels are 
disregarded. The purpose of the symbols and descriptions 
is to provide a reference for servicing. Additional informa· 
tion can be found in IBM Maintenance Library, Logic 
Blocks, Automated Logic Diagrams SL T, SLD, ASL T, MST, 
Order No. SY22·2798; and IBM Maintenance Library, 
Monolithic System Technology, Theory of Operation, 
P.f1Ckaging, Tools and Wiring Change Procedure, Order 
No. SY22-6739. 

AND 

IORI OR 

B 
G 
B 
B 

(time) 

G 
(time) 

G 
(frequency) 

B 
B 
G 
G 
G 

3830·2 

Exclusive Or 
Output IS active If either Input, but not both, 
IS active. 

Even 
An even number of Inputs (including zerol 
must be active to produce an active output. 

Odd 
An odd number of Inputs must be active to 
produce an active output. 

Limiter 
Limits one or both extremes of a wave form. 

Single Shot 

Time Delay 

Oscillator 

Amplifier 

Signal Mode 
Converter 

Negator 
I nverts logic 

r::l 
H 

Current Switch c.::J 

Schmitt Trigger 

Pulse Generator 

Drover 

Threshold 

Impedance 
Network 

Algebraic 
Sum 

Filter 

. . : 
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C Capacitor PWR Power Supply Hold Coil 
CR Diode PIN Card Socket Pin Pick Coil 
Z Impedance Network R Resistor Pick 1 Coil 
INO Indicator SW Switch Single Coil 
L Inductor THRM Thermal Element See Diagram 
JMPR Jumper T Transformer Entry 
SPEC Special Function FUSE Fuse Exit 

L T Transmission Line Terminator 
LO Transmission Line Driver 
10 Indicator Driver 
CD Core Driver 
HD Magnetic Head Driver 
MD Magnet Dnver (Relay, etc.) 
V Voltage Amplifier 
OF Differential Amplifier 

Set IT On FL· 

Reset Off 
A·A1C2 
AC123 

FF Flip Flop 
FL Flip Latch 
PH Polarity Hold F F Delayed On 
LR Line Receiver 
OR OR 

Set non 

Complement 

A AND 
WL Wire Logic 

Example 

"OR" circuit being used as an 
indicator driver 

8 

Partial 

Y1~ransfer 

• Clear 
Register Name and ALD Page .... I--'...;.;c;~ 

15 

DECODE 

Example shows decode 
of posltion~ 5, 6, 7. 

REGISTER 

Symbol ( .) means 
that register is displayed. 

Off 
Reset Delayed Off 

Data IT Output PH 

Control 

Clear 

Clear 
Carry Name 

(Seroal I nput Data) 

L 
Shift Clear 
--~~ Name and Page .... 1---

o 7 

T 
(Serial Output Data) 

c c c~ c c c C C: 

RY-CT 

-1J-- N/C POint 

-0- N/O Point 

-0= N/O Point 
OP N/C Point 

Flip-Latch 
Symbol (-) Identifies Indicator lamp. 
Card location and ALD (logic) page 
reference at bottom of block. 

Flip-Flop 
Shift Input IS shown by a P (shift to active) 
or N (shift to Inactlvel. Delayed output (D) 
does not change state until end of shift pulse. 

Polarity Hold 
Output becomes active when data line and 
control line are both made active. Output 
remains active when control Ime becomes 
inactive. PH registers can have contents 
changed by strobing new data In With the 
control line; reset is unnecessary. 

COUNTER 

• Counter advance 
pulse is + for UP count 

for down. 

SHIFT REGISTER 

C 

Timing Charts 

LEGEND (Part 1 of 6) LGND 6 

Digital Logic: Conveys Information by a deVice 
assumlllg a limited number of discrete states, 
usually two. 

Analog Logic: Conveys Information through Signals 
that vary on amplitude, frequency, phase, or com· 
pound frequency throughout a continuous operat· 
inb range or time pert ad. 

__ U SUM V IoIII-_S_u_f_fl_'X_to-cfu_n_c_t_ID_n __ _ 

--U 0-03A5 V (Voltage) I (Current) 

-U D---
-U 

~ ° = Analog CtrCUlt code 
U, D, F, C = Analog edge or 
block characters 

U (Up): A voltage or current mode Signal that per· 
forms Its function as the voltage changes toward 
positive or as the magnitude of the current Increases. 

D (Down): A voltage or current mode signal that 
performs its function as the voltage changes toward 
negative or as the magnitude of the current decreases. 

U-D: As shown In example, Indicates Signal InverSion. 

F (Frequency): A Signal that conveys Information by 
the combined effect of many IndiVidual oscillations. 

C: I nd,cates the presence of short pulses. 

" :~'.".' . 

ACTIVE STATE 

Numerals at the beginning and end 
of the bar Identify the Signals 
(numbered on the same chart I that 

Sertal data enters at 
hlgh·order bit position 
and IS shifted toward 
low order bit pOSition. 
Sertal data eXits at 
low-order bit position. 

3 2" activate and deactivate thiS line 
---.....;~-______ ~~ A bar over the numeral (2) ,nd" 

: ...... . .>.: .. 

cates that the lack of the Signal 
actIvates or deactivates the line 
The active-state bar ,nd,cates 
the polartty shift. 

LEGEND (Part 1 of 6) LGND 6 
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LEGEND (Part 2 of 6) 

XXlOO--lOS4 
A K=32 A I K+SC~DC * 
B BR3 
I 

LS-OX*OO-LE 

WRITE 
CHECK FILE MASK 
FOR ALLOW NO 
WRITE 

(Gatel _____ I~I< 00.00 

1· 

MICROPROGRAM INSTRUCTION 
EXAMPLE 

Add 32 to contents of SC 
register and place results 
on D bus only. "c" causes 
ST3C to be turned on if 
there is a carry out of ALU. 

MUL TIPLE LINE TRANSFER 

GATE 

Numerals against gate symbol 
give page or diagram number 
of gati ng ci rcuit. 

DTA·-DRV INTERFACE DTA- DRV INTERFACE 

TT 
Indicate Indicate & Stop 

TT 
hdicate 

Wired 

Indicate & Stop 

l 
Pluggable or 
Switchable 

~I--------~~------~' 
~~--------~------~l 

3830-2 

o () ( -'" ) "'-. ' 

INTERFACE BETWEEN TWO 
FUNCTIONAL UNITS 

CHECK 

PARITY CHECK 

INDICATABLE BUS WITH 
NUMBER OF BUS 
LINES SHOWN 

INTERBOARD 
CONNECTOR 

Relay Contacts 

NIC NIO 

C~ 

~; BI~c~ 
Comtngon 
page only 

c:J.--Leaving page 

FSI6 

(~) 

SOLENOID 

Identified by name, e.g., Feed Clutch. 

RELAY OR CONTACTOR 

Type indicated by letter code. 

P = Pick H = Hold 
PL = Pick Lower 
PU = Pick Upper 

LP = Latch Pick 
LU = Latch Upper 

RELAY CONTACTS 

Shown in the deenergized position. 
NIC = Normally Closed (breakl. 
N/O = Normally Open (makel. 

EXTERNAL PAGE CONNECTOR 

Indicates connection between diagrams on 
separate pages. Letter keys are used to 
identify corresponding points: Below the 
symbol is the page number of the 
connecting point. 

INTERNAL PAGE CONNECTOR 

Indicates connection between several parts 
of the same diagram. Line-of-sight arrows 
assist in locating other connector(sl. 

TEST POINTS 

All three are used throughout the manual. 
The waveform in the symbol is never 
intended to represent any real waveform 
to be displayed. 

These symbols are used to highlight 
component installations, removals, 
adjustments, and measurements. 

INSTALLATIONS AND REMOVALS 

ADJUSTMENTS 

MEASUREMENT~CHECKS 

o r)'" 
"" . () 

Flowcharts 

r---- - -- --, 
I I L ___ _ ____ ...I 

No 
C 

(Pagel 

Note: See MICFL section for special flowchart 
symbols used in that section. 

o () o , 
" I 

\" ,:/ 
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LEGEND (Part 2 of 61 LGND8 
PROCESS, MAJOR FUNCTIONS OR EVENTS 

Indicates entrance from correspondingly lettered symbol 
on referenced page. 

ANNOTATION lin-Line) 

Gives descriptive comment or explanatory note. 

INTERNAL PAGE CONNECTOR 
Internal page connector shows entry from correspondingly
numbered symbol elsewhere on page. Flow is top to 
bottom from the reentry point. 

ANNOTATION (Supplementary) 

Gives descriptive comment or explanatory note. 

Block identifies process and indicates where the detailed 
flowchart is located. 

Indicates a branch to alternate paths. 

Indicates exit to correspondingly lettered symbol on 
referenced page. 

Indicates beginning or end of flow path. 

Symptom Code: Developed from sense information. 

Error Code: Used with microdiagnostics. 

LEGEND (Part 2 of 61 lGND8 
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LEGEND (Part 3 of 6) 

SOLID LOGIC DESIGN AUTOMATION 

"'/ .. 2 Level Symmetrical 

Data D-E_PH 
Control 

Clear . 

ORWl 

~ OR ~ Tho 0"'", "M w'" .... '" 'od' ..... poI_.., .... ~ 
A or more of the input AND groupings has all its inputs at 
A the indicated polarity. 

The output line will be at its indicated polarity when all 
of the input OR groupings have one or more of their 
inputs at the indicated polarity. 

; 
A IODD~ The output line will be at its indicated polarity when an 

• A . ODD number of its input AND groupings has all its inputs 
--"'--A..... at the indicated polarity. 

The output line follows the data input line when the 
r-""'T--' control input line is at its indicated polarity and the §=JOE PH ~ data input grouping {OE) is satisfied. If the data input 

line remains constant, changes in the control line will 
not affect the output. If the control input line reverses 

~ polarity, the output will remain at the polarity it held 
at the moment the control line changed. 

When the top AND input goes to the polarity shown, 
a pulse sets the circuit and produces output of the 
polarity shown. After set time, the top AND has 
no effect. 
Output opposite the polarity indicated results when 
the bottom AND goes to the polarity shown. After 
reset time the bottom AND input has no effect. 

When one or more of the input pulses change to . 
its indicated polarity, the output line temporarily 
changes to the polarity shown for a period of time 
that is characteristic of the particular circuit. 

When the output of a blo!:k enters both a DOT OR and 
a DOT AND, the letters WL {wired logic) are placed to 
the right of the primary block function symbol. 
Basic blocks whose outputs are connected externally 
to perform an AND or OR-function are identified by 
an A or OR placed to the right of the primary block 
function symbol, replacing the WL. 

Note: Other functions may be dotted as shown in 
the chart below. 

ADDITIONAL 2 LEVEL SYMMETRICAL 

Input Output Input Output 
Level Level Symbol Level Level Symbol 

OE A OE-A AND PH A·PH 
ODD ODD·A OE OE·PH 
OR OR-A OR OR-PH 

AND OR A-OR AND FF A-FF A·FL 
OE OE·OR OE OR OE·FF Oe·FL 

OR FL OR·FF OR-FL 
AND ODD A·ODD 

AND SS A·SS 
AND OE A·OE OE OE-SS 
OR OR·OE OR OR·SS 

Note: For additiona/. information _ IBM Maintenance Library, Logic Blocks, AutomettJd Logic Di.,r_ SL T, SLD, 
order number SY22·2798. 

C> ~ritlht 11M ~ 1172, 1m, 19715 

() c C'~ C'· ('" 
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ODD The output line will be at its indicated level when one mOR or more of the input functions have been satisfied. 
OE 

mRA ODD The output line will be at its indicated level when all 
OE of the input function groups have been satisfied. 

ADDITIONAL 2 LEVEL ASYMMETRICAL LOGIC 

Input Output Input 
Level Level Symbol Level 

· AND A . 
· OR OR ODD 

· ODD ODD ODD 

Output I Level 

OE ["AOVOhM] following 
PH functions: 

A,OR,AR, 
SS OE orODD 

Symbol 

OE 

PH 

55 

Note: For additional 
information see IBM 
Maintenance Library, 
Logic Blocks, 
Automated Logic 
Diagrams SL T. SL D, 
ASL T, MST, order 
number SY22-2798 

Level Logic::m U t { ::: .................................. . 

AD-R.PH OE 
CTL 
ClR 

AU A OR·F 
Delineator 

~ 
A 

A~ 
OE-U-

~ 
~ 

The output line will be at its indicated polarity when one 
or more of the input functions are satisfied and the CTl 
input is at its indicated state. When the CTL input goes 
to the opposite polarity of that indicated, the output will 
hold whatever polarity it possessed. Activating the ClR 
input line resets the Polarity Hold circuit and th£ output 
will be reverse of the polarity shown. 

The output lines will be at the indicated polarity when 
one or more of the input AND functions above the 
delineator has been satisfied. After set time the upper 
AND function has no effect. 
Output opposite the indicated polarity results when 
the AND function below the delineator goes to the 
polarity shown. After reset time the lower AND 
function has no effect. 

Ai: the time one or both input functions is satisfied, 
the output line temporarily changes to the polarity 
shown for a period of time determined by the Single 
Shot {55) block circuit. 

~ DELINEATOR: The ..... will be inserted in the space reserved 
~ between top and bottom functional groupings. 

The Fl, PH and other symbols 
shall be placed as the top line 
output pin position where the 
macro symbol space requirement 
prohibits the dot function to be 
placed within the logic block. 

Note: Other functions may 
be dotted as shown in the 
.chart below. 

ADDITIONAL 3lEVEllOGIC . 

Second Output Input Second Output 
Level Level Symbol Level Level Level Symbol 

- OR A OR·A • AND FF A-FF A·Fl OE OE·A OR or ORliFF OR·Fl 

- OE Fl OE-FF OE .Fl" 
AND OR A-OR 
OE OE-OR AND SS A·SS 

- OR OR·SS 
PH OE OE -SS 

-Any of the following basic functions A, OR, AR, or 
OE. 
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Voltage Levels 

Technology MST-l MST·2 MST·4 

Input 

MPUL -0.613 +0.675 10.570 

LPUl -0.969 +0.230 10170 

LNDL -1.522 -0.240 -0.170 

MNDL -2.383 ~1.260 -1000 

MPUl ~ Most positive up level 

LPUL ~ Least Positive up level 

LNDl ~ Least negative down level 

MNDL ~ Most negative down level 

-0.613 

-0.969 

Output 

'0570 

'0265 

-0265 

·0800 

Unreliable Region 

+0.675 77)7)';~'7)';mm77)7)';'77.:'7)';m 

-0. 240 "?7;m77)~?7;"'77.777.m77)7)';"7'h 

+0.570 ?7}'7}';7)t1'7}';"77."m77.:'lZ27.7.:"f7J'7}';'77. 
Up Level Region 

Drive SLD Logic Switching: 

3.0V ~¥'~ :I:;r~:,ctable 
6.0V 7rl7'77771 

(Floatlngl 

0.3V ~777.b7; 
0.1 V ~"""'1'~ Minus (-) 

Gnd:...· -----(Shorted open) 

LEGEND (Part 3 of 6) LGND 10 
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FUNCTIONAL SYMBOLS 

1111I1111 

S FL Functional Symbol 

R 

J FF 

T 

r £jF 

• CD 
b CD, 
d C 

• FF • S 
FF 

K b S b S 
c J c J 
d d R 
e R e R 

PH 

f K K 

... Sto, ... 
Symbols 

Inherent-OR in the FF 

Note: For additioqa' information see IBM Maintenance 
Library Logic Blocks, Automated Logic Diagrams SL T, 
SLD, ASL T, MST, Order No. SY22·2798 

STORAGE ELEMENT LINE DEFINITIONS 

Inputs to storage blocks ar • .identified by I.tters inside the block, adjacent to 
each input. 

S Set 
R R.set 
J Set (Complement) 
K Reset (Compl.ment) 
T Compl.ment 
C Control 
CD ControllaclData 
G Gating 

The storage elements above show combinations of inputs. 

The storage elements IFL, FF, PH) show examples of the input line designations. 
Th. inputs are defined al follows: 

S Set: When set is active, all outputs are at the polarity shoWn. 
R Reset: When reset is active, all outputs are at a JjOlarity opposite 

to that shown. 
J Set: Acts as a set input, except that simultaneous application of 

J and K input. Will complement the output. 
K Reset: Acts like a reset, except in combination with a J input. 
T Compllll'18nt: The T input complaments each output. 
C Control: When active, the control input permits the output to change with 

changes to the data input line. When inactive, the control line 
holds the output at whatever polarity it possessed at the moment 

, the control lina went inactive. 
CD Controlled Data: When the associated control input is the polarity shown, 

a CD input at the polarity shown sets the storage ele· 
ment. likewise, a CD input at its opposite polarity 
resets the storage element, when a control input is 
active. If multiple CD inputs to the storage element. anyone 
active CO input can set the storage element. 

G Gate: Represents the AND function without the use of the AND logic 
symbol. When multiple gating I ines are required, gates are identified 
by the same numerals used to identify its related gated dependant 
line. A Gl gate will control an input or output line marked with a 1. 

G Gate linput): When at the polarity shown will allow dependent 
inputs of the polarity indicated to affect the 
storage element. In all other CIK8S it can be 
considered inactive. 

G Gate loutput): The dependent output Will be at the polarity 
shown when the associated getingline is at. its 
indicated polarity. In all other conditions the 
output stands opposite to the polarity shown. 

~30-2 

o ~ IIM~ 1872.1973.197& 

<') () 0 f.,c ~-, ... 

'" "\ ..' ~, J ~j U J ..... J .......y 

.. _---

• 
b s 

c R 

/:.. .. ~\ (.~ 

~ f "'-J' 

Functional Symbol 

:=3:~.D~~d 

aUSFL 
d C R 

b G1 ' 

d FL 

e ---~;:::::==~. gf :a:, ~?ptFF L 
Functional Symbol 

FF 2 S f 

R g 

Note: If the outputs can be 
determined for simultaneous 
set·reset, an S or R below an 
output indicates the FF's 
condition, either set or reset. 
Multiple set (or reset) inputs 
are considered to be ORed. 

Si ..... Function Application Depend.nt Notation 

(~ ] 

The decimal sum of the line values of 
those inputs which are at their active 
level equals the value of the active 
output line. If no input lines are 
active the 0 output line is active. If 
all input lines are active the 7 output 
line is active. 

Note: The decimal sum value existing 
at the decoder inputs agrees with the 
decimal number shown at the output 
line labels. Only one output can be 
active at any given time. 

Output Valu. Input Lin. 
Condition 

0 .! b c 
1 a Ii c 
2 a b c 
3 a b .£ 
4 a Ii c 
5 a Ii c 
6 a b c 
7 a b c 

g 

Not.: Rightmost digit on the 
output line corresponds to the 
topmost digit on the input line 
("X" in any position means that 
input line has no effect). 

1 
2 

Multiple output lines 
can be associated with 
a given output (sum) . 

OCO 
GA 
GB 

Al 
A2 
A4 

OB 
lB 
3B 
4B 
5B 

A decoder shown 
with gating lines. 

IBM CONFIDENTIAL 
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An equal sign (=) followed by a 
number specifies the number of input 
lines of the polarity shown required 
to produce the indicated output. 

-TG07[J 010*-
-21F 

A·B2M 

Note: An asterisk (*) on an input or· 
output line denotes a connection 
that leaves the' board, or refers to 
the connector listing at the bottom 
of the ALD page. 

I A bo~ A h-Bm-

A plus (+) or minus ( t::::.. I under an 
output line indicates the extreme 
potential that may be forced by an 
external source, 

A loading character (L or UI under 
the output line or on the edge of the 
block under the output I ine ,nd,cates 
that the external load cannot be 
isolated from the driving circuit 
without affecting the output of 
the driver, 

Special Notations 

V3--~~-+--~---

V2--~r--+---+---

V1----~--~--~--

VO----~--~--~--

XO Xl X2 

Activ.lnput Lines 
XO X1 X2 VO 

X X 
X X 

X X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

XO 
Xl 
X2 

VO 
VI 
V2 
V3 

V1 

X 
X 
X 

Functional Symbol 

V2 

X 
X 
X 

MTX 
o 0 
1 1 
2 2 

3 
4 
5 
6 
7 

o 8 
3 9 
6 10 
9 11 

Active 
V3 Output 

0 
1 
2 
3 
4 
5 
6 
7 
8 

X 9 
X 10 
X 11 

Note: The matrix (MTX) is a functional logic block 
with two or more groups of inputs. The decimal 
numbered output will be active when it equals the 
decimal sum of one active line from each input 
group (shown in Chart). If any input group does 
not have an active input, then there is no active 
output from the matrix block. ' 
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Element Description 

} Function 

} Common 
Control 

} 
Functional 
Elements 
(Data Section) 

COMMON CONTROL SECTION: Used 
only for dependency (gatingl andlor 
common lines for the register. There 
are no outputs from the common 
section. 

NAME: May be any of the following: 
selector (SELl. register (REGI, decoder 
(DCD), matrix (MTX), multiregister 
(MREG), and delay (DL Y). 

DATA SECTION: A group of vertically 
stacked functional elements. The 
number of stacked elements will vary 
with the number of inputs. 

Note: The function of the logic element 
may be placed above the common con
trol section outside the logic block. 

Common Function (COM) 

DEFINITION: Common Function 
block may be associated with any 
group of basic logic elements 
functionally related by their 
dependent gating. Each functional 
element shall contain the proper 
letter(s) that makes it an approved 
logic symbol. The common section 
may contain the letters COM at 
Ithe very top line. 

3830-2 

Shift Register (REG) 

64 Bit Shift 

REG 
) 

)0 
nEG, ) 

)0 

)0 

)0 
Shift up or down 

DEFINITION: The control input causes the data 
in each bit position to shift one position as 
indicated by one of the follovying designations. 

" ) " (greater than) When this line goes active 
the data content will shift from the top (upper
most! bit position. Similerly, the contents 
of each bit position will shih down the symbol. 

" ( "(Jess than) When this line goes active, 
the data content will shift from the bottom 
to the next bit position above and similarly 
for each bit position in the shift register 
symbol. 

Noe: A time difference in shifting will be 
indicated by a trailing edge symbol (, I. 

Multi-Control Register (REG) 

REG 
Cl 
C2 

3 

C1D 
C2D 
C3D 

C1D 
C2D 
C3D 

Functional 
Symbol Functional 

Symbol 

The multiple control inputs shall be deSig
nated by sequential numbers shown entering 
the common section; for example, Cl, C2. 

The control data shall enter the data section 
of the symbol and will normally be diagram
med as multiple outputs. 

The "C" designator must be a suffix to 
differentiate it from a gate. 

Example: 

CID = Storage Data output controlled by Cl. 
Note: The "0" symbol represents the 
OR function connection in the data 
section. 

64 Bit Shift 
to the lowest 
order position 

Multi-Register (MREG) 

MREG 
AO 
A1 
A2 
A3 

MREG 

00000 
A----
12287 

C 
G1 

c 

--I-CD 

'A) 
--+-CD-l-+--

--+-CO-l-1---

MREG 

AWO 
AWl 
AW2 
AW3 

ARO 
AR1 
AR2 
AR3 

(B) 

MREG 

000 
AW-
255 

000 
AR-
255 

--",- CD'--I~- ---I--CD--t--

--I-CD --+-CD'~--

---I-CO ---I-- CD--t--

(C) 

Selector Function (SEL) 

a--.-i-rl 
d-_-+--t A 

b -....,I--t A 
e -tt-L..:..L~ 

OR.......... I 

--+-+--t A 
OR 

h _-+_-1 A OR.......... I 

A 

c--------' 

k 

DEFINITION: A selector is a functional 
logic block consisting of two or more 
OR blocks having input and/or output 
signals dependent upon common gates. 

Example: 

oJtput line "j" is active when line "c" is 
active and lines "d" and "a" or lines "e" 
and "b" are active. 

Note: The "0" symbol represents the 
OR function connection in the data 
section. 

a 
b 
c 

d 
e 

g 

h 

(D) 

SEL 
G1 
G2 
G3 

~~3 

I-=~:":;~_' ..,.;3::.r- I< 

~~3 
Functional 
Symbol 

., , ( ' ( 
' .. , , 

Address notation A, AR, or AW must prefix 
the data. This indicates the data is dependent 
on an address. 

A = Read Only Storage (ROS) or when 
the readlwrite address is identical. 

AW = Write address. AW must be shown 
as data input dependent; (for example, 
AWCD). 

AR = Read address. AR must be shown as 
a dependency with the output. 

The numeric address span shall be specified 
in the common section. 

"G" wi II replace the C to control the data 
information in the MREG. The C is reserved 
for the condition that would place a zero in 
all storage cells not addressed. 

Example Input Lines Needed Output Lines Needed 

(A) A(O, 1, 2, 3) 
C 
CD 

(BI A(0-122B7) 
C 
CD 

(CI AW(O, 1, 2, 31 
CD 

(01 AW(O-2551 
CD 

Register Function (REG) 

a ---....-r-r---, 
e--H PH 

CD 
c-..... +--~C 

d ..... 4-I----f R 
'------' 

PH 
CD 

H----fC 

R 

g -+4-~ 

A(O, 1.2,31 
CD (datal 

A10-122871 
G1 (gatel 
CD (datal 

AR(O, 1,2,31 
CD (datal 

AR(0-2551 
CD Idata) 

a 
b 

h c 
d 

e 

g 

REG 
Gl 
G2 
C 
R 

1-CO-2 

1-CD·2 

1-CO-2 

Functional 
Symbol 

Example: 

h 

R 

b----------------~ 

Output "h" is active 
when input lines "e" 
and "a" are active and 
the output gate line "b" 
is active. 

DEFINITION: A register logic block consisting 
of a group of associated storage elements with 
common input andlor output gating or other 
common input lines such as reset. 

Note: Descriptive nomenclature such as 
bit I, may be placed above each logic 
element. 

c 

LEGEND (Part 5 of 6) LGND14 

ORDER AND SELECTION OF FUNCTIONAL 
SYMBOLS HAVE THE FOLLOWING EFFECT 

Note: No writing will take place in the addressed 
storage cell unless G 1 is active. No readout will 
occur from the decoded address unless G3 is active. 

OCD 

2 

DCD 

o AW MREG 
AR 
Gl 
G2 
G3 

-----------;AW2G1D·-AR3 

G1 Active at its indicated polarity: 
(al Data and G2 active with a decoded 

address = write a one 

(bl Data or G2 inactive for a decoded 
address = write a zero 

Note: The output will be active from a 
decoded address if a one had been stored 
in the storage element and G3 is active. 
If a zero had been stored or G3 is inactive, 
the outputs will be inactive. 

Counter (REG) 

REG 
+n 
-n 
Gl 

G1D 

G1D 

G1D 

REG 
R 
G1 
+ 

The reset and 
preset inpu ts 
cause the outputs 
to assume polarity 
shown. 

The increment 
control (+) will 
cause the outputs 
to change when it 
falls with trailing 

Functional 
Symbol 

Functional edge svmbol ( , l. 
Symbol 

DEFINITION: A Register to be incremented 
or decremented under control of input lines 
drawn to the common section of the symbol 
with the follow notations. 

"+n" When this line goes to its indicated 
polarity the decimal Quantity n is added 
to the binary count contained in the 
register. The n need not appear when it 
is a one. 

"-n" When this line goes to its indicated 
polarity, the decimal Quantity n is sub
tracted from the binary count contained 
in the register, The n need not appear 
when it is a one. 
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A 5 FL 

W 

P R 

REG 
P R 

B 5 FL 

x 

R A -5- W 

B -5- X 
C 5 FL C -5- Y 

y 
0 -5- Z 

R 
{AI 

o 5 FL 
z 

R 

REG 5 REG 

5 R 
C 

Note: See LGND 12 for storage 
element line definitions: S, CD, 
T, R, C, G etc. 

R 

R 

{E) 

Example A shows fout FL blocks with a common reset. 

Example B shows four PH blocks with a common control 
line. 

Example C shows four FF blocks with a common reset. 

Example D shows a register with gate. The G 1 gate-in line 

CD 

CD 

(F) 

is needed to set bits into the register (upper set of inputs); 
ORed with each of these inputs (by a diamond) is an 
ungated input. The G2 gate' out line is necessary to pr.oduce 
an output. 

Example E shows a set line common to two positions. 

Example F shows two data positions capable of being set 
or reset by a single S or R input. 

Example G shows a data line common to more than one 
control input; whatever data is available at CD is stored 
into a position when the appropriate C input is active. 

3830-2 
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o 

REG 
C 

CO 

CD 

CD 

CD 

{B) 

REG 
CD 
R 

C 

C 

(G) 

REG 
R 

T 

T 

T 

{C) 

REG 
5 
R 

{D) 

REG 
5 

-N C 

(J) 

Example H shows a multi position register in which the 
state of a position depends on the data stored in the pre
vious position. In the example, each position can be set 
or reset by the common S or R line. Whenever a negative 
shift appears at the input to the first position, the position 
complements; the second position, likewise, complements 
only if the first position changes from plus to minus. 

Example J is similar to H except that CD lines appear in 
the data section. At any time, the data available to the 
first position is stored in that position (and reflected at 
its output) when the control line shifts negatively. All 
remaining positions of the register store the data avail
able at the immediately previous position. Note: The 
N external to the block indicates that a negative pulse or 
shift activates the control line (nonstandard). 

Note: The "0" symbol represents the OR function 
connection in the data section of the logic block. 

C) () 

Voltage Codes 

Input Pin 

G;VOltage Character 1 
A Card I/O Pin T~05 U B05 
/\ OR T-003 

TB05 rn:l ... 
(A) TB06 ~ B09 (BI U B03 

Input Pin 
Voltage Minimum Up Minimum Down 
Code Level Region Level Region 

B 2.5 to 2.1 1.9 to 1.5 
C 2.5 to 2.1 1.4 to 1.0 
0 1.9 to 1.6 1.4 to 1.0 
E 2.0 to 1.6 0.9 to 0.6 
F 4.0 to 3.5 0.5 to 0.3 
G 2.5 to 2.1 0.5 to 0.3 
H 2.0 to 1.6 0.5 to 0.3 
J 1.5 to 1.1 0.5 to 0.3 
L 0.7 to 0.5 0.4 to 0.2 
T 0.3 -0.3 
Z -1.0 -1.5 

Up Level Region 

Down Level Region 

Additive Card Code 

Test Point 
(Output 
pin only) 

Line 1 (top line) of the logic block contains the additive 
card code. The additive card code may contain as many 
as four characters. The additive card code identifies the 
logic associated with special features and unique 
functions. See example. 

o 

W2CH = With 2 channel switch. 
W4CH = With 4 channel switch. 
OPF- = Optional feature (not designated). 
WM4K= With more than 4K of memory. 
WI5C = With integrated storage control. 
NI5C = Not integrated storage control. 
N2CH Not 2 channel switch. 

o C) o 

Edge of Block Character 

An edge of block character, alongside or in the edge of an 
FEALD (MST) block, serves the following functions: 

Example A E 

Example A K 

Example B K 

Example C X 

Example D· P 

Example E N 

Example B T 

An extender. 'In combination with 
a K output, shows that additional 
blocks act as inputs to the first block .. 
At the output of a block, a K can 
connect to another K output or to an 
E output; these K "outputs" are 
actually inputs to the first block 
(with the output E) and extend 
its function. 

At times, the number of inputs to a 
logic block exceeds design automa· 
tion program capabilities. In this 
case, the excess inputs are shown as 
outputs but identified with the 
letter K. 

A nonlogic input or output. The 
driving circuit to this input is usual
ly a fixed voltage or bias. An X 
line does not influence the state of 
a circuit. 

A positive·going shift or pulse 
activates the block. 

A negative-going shift or pulse 
activates the block. 

A test point. Do not confuse this 
with T as an input voltage character. 

Note: U (unloaded) may be used in the edge of a block 
below the line affected. See L GND 12 for definition. 

(C) (D) 
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ABBREVIATIONS AND DEFINITIONS (Part 1 of 3) 

A 
A AND function; Amperes CCHHR 
A*OR AND-OR function CCU 
ACR Address Compare Register CCW 
ADDRO Address Out (Branch Indicator) CD 
ADD, ADR, ADDR Address 
AGC Automatic Gain Control 
ALD Automated Logic Diagram 
ALT Alternate 
ALU Arithmetic Logic Unit CDS 

AM Address Marker CE 

APC Angular Position Counter 
AR Amplifier (Logic block) CEB 
AR-MD Amplifier, Magnet Driver (Logic block) CFEALD 
ARGUMENT A bit configuration that bears 

specific control information CH 
ASLT Advanced Solid Logic Technology 
ASM,ASY,ASSM Assembly CH, CH L, CHAN 

B CHAINING 
CHANB, CHB 

B Blower, air CHK-1 

BAR Backup Address Register CHK-2 

BBCCHH Bin (2 bytes), Cylinder (2 bytes), Head (2 bytes) CHKA 

BCD Binary Coded Decimal CHL-I 

BDY-2 Boundary 2 (Branch Indicator) CI,CTL-I 

BFRDY Buffer Ready CIB 

BIN Binary CK 

BLK Block 
BOPAR Bus Out Parity (Branch Indicator) CKD 

BOUNDARY Limit or extent as: a Word Boundary CL 

BR, BRCH Branch 
BSCA Bit Significant Controller Address CLD 

BSDA Bit Significant Device Address CLK 

BSM Basic Storage Module CM 

BTRDY Byte Ready CMMD,CMD 

BTU British Thermal Units COM 

BUF, BFR Buffer COMMa 

BUFUL Buffer full CaMP 

BYTE Eight bits plus a parity bit COND 
CP 

C CPU 

C 
CR 

Capacitor: coulombs 
CRY 

CA Microinstruction field that is decoded to 
CS 

select a GP register to serve as A-entry register 
CAR Cylinder Address Register 
CAS Control Automation System; CSW 

Compare Address Switches CTL-I, CI 
CB Circuit Breaker; 

Microinstruction field that is decoded to 
CTR,CNT 

select a GP register to, serve as B-entry register 
CTRL 

CC=3 Condition Code 3 
CU 

eCB 
CUDI 

CCC 
CUEND 

CCHH 
CURR 

3830-2 
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Cylinder (2 bytes), Head (2 bytes), Record (1 byte) 
Common Control Unit (Same as CU, SCU) 
Channel Command Word 
Microinstruction field that is decoded to CW 
select a GP register to serve as destination 
register; CX 
Core driver 
Configuration Data Set CYC 

Customer Engineer; CYLINDER 

Channel End 
Command Execution Byte 
Condensed Field Engineering 
Automated Logic Diagram 
Microinstruction field that is decoded to 

D select a hardware branch condition 
Channel 
Sequential linking of instructions or data 

DAR 

Channel B 
DASD 
DCC 

Check 1 
DCD 

Check 2 
Check A DCI 

Channel Interface DDA 

Control Interface DE 

Compressed Index Block 
DEC 

Microinstruction field the contents of which 
DECO 

are gated to the A-register 
DELTA, t. 

Count-Key-Data 
Microinstruction field that is decoded to 
select a hardware branch condition 
CAS Logic Diagram 
Clock 
Centimeters; Control Module DEV 

Command DF 

C~mmon Function (Logic Block) DIAG 

Command Out (Branch Indicator) DIFF 

Compare DISC 

Condition DISP 

Circuit Protector DL 

Central Processing Unit DLY 

Diode; rectifier (semiconductor) DLYD 

Carry DM 

Current Switch;. DO 

Microinstructio'n field that is decoded to DRV 

set or reset specific ST register bits DS 

Channel Status Word DVM 

Control Interface 

Counter, Count 
Control 
Control Unit (Same as CCU, SCU) 
Control Unit Device Interface 
Control Unit End (Branch Indicator) 
Current 

(~. c c' .(; 
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Microinstruction field, the contents of which 
are gated to IAR high; 
Converter (Logic block) 
Microinstruction field, the contents of which 
are gated to IAR high and the A register. 
Microinstruction field, the contents of which 
are gated to IAR low 
Cycle 
A vertical surface formed of tracks 
on a storage device that can be 
accessed without repositioning the 
access mechanism 

Data Address Register 
Direct Access Storage Device 
Disconnected Command Chain 
Decoder (Logic Block) 

(See CI - CTL-I) 
Direct Disk Attachment (125) 
Device End 
Decode 
Decode Time 0 (Branch Indicator) 
A three-terminal circuit configuration 
(usually refers to the primary winding 
arrangement of a transformer). 
Also used to indicate a change in some 
dimension, such as: 
6t = change in time; 6d = change in distance 

Device 
Differential Amplifier 
Diagnostic 
Difference Counter 
Disconnect 
Display 
Data (area) length 
Delay (Logic Block) 
Delayed 
Data Module 
Data Out 
Drive 
Lamp (indicator) 
Digital Voltmeter 

E 
EC 
ECC 
ECD 

EDI 
EL 
ENTR 
EOF 
EREP 
ERP 
ERR 

EV 
EXPTD 
EXT 

F 
F 
FCCHH 

FEALD 

FET 
FF 
FL 

FM 

FRU 
FSC 
FSI 

Edge connector; Engineering Change 
Error Correction Code 
Error Condition (check) Diagram 

Expected Device Interrupt 
Error Log 
Entry 
-End of File 
Environmental Record Edit and Print 
Error Recovery Program 
Error 
Even (Logic Block) 
Expected 
External 

Flag; Fuse; farads (capacitor) 
Flag (1 byte), Cylinder (2 bytes), 

Head (2 bytes) 

Field Engineering Automated Logic 
Diagram 
Fetch 
Flip-Flop (Logic block) 
Flip Latch (Logic block); Filter 

Microinstruction bit that is decoded to 
perform a specific CU gating function that 
determines format; 
Frequency Modulator; File Mask 
Field Replaceable Unit 
Fault Symptom Code 
Fault Symptom Index 

AIBREVIATIONS AND DEFINITIONS (Part 1 of 31 LGND 16 
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G 
G 
Gl 
G2 
G3 

G4 

GEN 
GND 
GPR 

H 
H 
HA 
HAR 
HARD ERROR 

HARDCORE TEST 

HD 
HDWARE 
HEAD 

HEX 
HIO 
HLTlO 
HP 
HR 
HS 

Hz 

I 
IAL 

IAR 
10 
IlXEO 
IMPL 
INCR 
IND 
INIT 
INLIN 
INSTR 
INT 
INTF,IFC 
INTR 

3830-2 

Giga - (109); grams 
Gap between index point and RO 
Gap between count area and key area 

. Gap between data area and address 
marker of the following record 

Gap after data area of the last 
record on a track 
Generator 
Ground 
General purpose register 

Henries (measure) 
Home address 
Head Address Register 
A malfunction that is detected 
internally and considered to be 
of a catastrophic magnitude 
Diagnostic to test the basic 
function of circuits and design 
Magnetic head driver 
Hardware 
An electromechanic;al device that 
records, reads, or erases a storage 
medium 
Hexadecimal 
Halt Input/Output command 
Halt Input/Output (branch indicator) 
Horsepower 
Heater 
Heat sink; high speed 
Hertz 

Low-order byte of the Instruction 
Address register 
Instruction address register 
Identifier; indicator driver 
Inline execute 
Initial microprogram load 
Increment; increase 
Indicate; Indicator 
Initiator 
Inline 
Instruction 
Internal 
Interface 
Introduction 

@COPyright IBM Corporation 1972, 1973 ,1974 
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10,1/0 
IPl 
ISCB 

J 
J 
JCl 
JMPR 

K 
K 
KD 
KK 

KL 

L 
L 
LTCH, LTCHD 
LAP 
LB 
LD 
LDI 
LIM 
LR 
LT 

M 
M 

MACH 
MAL 
MAP 
MAX 
MCI 
MC6 
MC7 
MD 

ME 

MFM 
MFT 

MH 

... 0 

Input/output 
Initial program load 
Initial selection control block 

Connection, receptacle; jack plug 
Job control language 
Jumper 

. Key; Relay (contactor), kilo(103), 1024(2 '0 ) 
Key-data 
Microinstruction bit that is decoded 
to perform a specific CU gating function 
that determines format 
Key (area) length 

latch; inductor 
latch, latched 
logical address plug 
laminar bus' 
load; line driver 
logical device indicator 
limiter (logic block) 
line receiver (logic block) 
line terminator (logic block) 

Meter; meters (measure); mega -(106); 
milli - (10-3) 
Machine 
Monolithic array logic 
Malfunction analysis procedure 
Maximum 
Miscellaneous control information 
MC Reg Bit 6 (branch indicator) 
MC Reg Bit 7 (branch indicator) 
Magnet Driver 
Microinstruction bit that is decoded 
to perform a specific CU gating function 
that determines format 
Modified frequency modulator 
Muhjprogramming with a fixed number 
of variables 
Microinstr~~on field whose contents are 
gated to DAR high 

(""'\ () (-..."., 0 r'~ 
\.~,; '"',J \.- . ~y \...; 

.--~-.--------

MIC,MICRO 
MIN 
Ml 

MlM 
MlX 
MODULE 

MPl 
MREG 
MSG 
MST 
MT, MIT 
MTX 

MUlTAG. 
MULTI 
MVT 

MXT 

N 
N 
NOR 
NIO 
N/C 
NB 

NO 

NEG 
NH 

NL 

NO-OP 
NORM 

~ CO) 
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Microprogram, microdiagnostic 
Minimum; minutes 
Microinstruction field whose contents are 
gated to DAR high 
Maintenance library Manual 
Maintenance library cross reference index 
A functional unit built to operate with 
other components 
Microprogram load 
Multiregister (logic block) 
Message 
Monolithic System Technology; master 
Multiple track 

Matrix (logic block) 
Multiple tags 
Multitag switch on (branch indicator) 
Multiprogramming with a variable number 
of tasks 
Multiple exposure table 

Inverter (logic block); nano - (10-9) 
Inverter-OR (logic block) 
Normally open point 
Normally closed point 
Microinstruction bit that is decoded to 
perform a specific CU gating function 
that determines format 
Microinstruction bit that is decoded to 
perform a specific CU gating function 
that determines format 
Negative 
Microinstruction field whose contents are 
gated to DAR low 
Microinstruction field whose contents are 
gated to DAR low 
No Operation 
Normal 

o 
OBR 
00 
ODE 
OE 
OEC 
OFFLINE 

OLT 
OLTEP 
OLTSEP 

ONLINE 

OP 

OPT 
OR 
OR*FL 
OS 
OSC 
OVERRUN,OVRN 

p 
P 
PAR 
PARAMETER 

PC 
PCH 
PCI 
PERM 
PG 
PGM 
PH 
PLD 
PLO 
PLOT 
PIN 
PROP 
PS 
PSIG 
PSW 
PU 
PWR, PWRD 

Q 
a 

Outboard recording 
Odd (number) 
Outstanding device end 
Exclusive-OR function 
Orientation execution code 
Isolated control of a unit from a 
primary function 

'Online test 
Online test executive program 
Online test standalone executive 
program 
The unit is available to a primary 
function 
Microinstruction field that is decoded 
to specify an ALU function; 
Operation; operating point 

Option 
OR function 
OR-flip-latch function 
Operating system 
Oscillator 
Overrun may occur if Service Out of 
Data Out is not received by the 
Control Unit within a specified 
time after Service I n or Data In 
is presented to the channel. 

Plug (connector!; pico _(10- 12) 
Parity 
A constant value for a given 
purpose 
Parity check 
Pack change 
Program control interrupt 
Permanent 
Parity generate 
Program 
Polarity hold 
Power line dip 
Phase-locked oscillator 
Plug-on terminator 
Part number 
Propagate 
Power supply 
Pounds per square inch, gauge 
Program status word 
Pick:up (magnetic head) 
Power, powdered 

Transistor 
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R 
R 
RO 
R2 
RAW DATA 

RCVR 
RD 
REG 
RESP 
RESV 
ROS 
RPS 

RSPON 
RST 
RTN 
RW, R&W 
RY 
RY-CT 
RY-H 
RY-P 

3830-2 

Resistor; Record 
Record zero 
Resistor 2; record 2; relay 2 
Data as it is read from the storage 
medium 
Receiver 
Read 
Register 
Respond 
Reserved 
Read Only Storage 
Rotational Position Sensing 

Response (Branch Indicator) 
Reset 
Routine 
Read/Write 
Relay, single coil 
Relay, contact 
Relay, hold coil 
Relay, pick coil 

1
437414 
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s 
S 
SAL 
S2 
SCB 
SCIB 
SCR 
SCRID 
SCU 
SO 
SECTR 
SEGMENT 
SEL, SEL TO 
SEP 
SEa 
SER 
SERDES 
SERV 
SERVO, SERVOUT 
SFM 
SIM 
SIO, SI/O 
SIP 
SK 
SLT 
SO 
SOFT ERROR 

SP, SPEC 
SRL 
SS 
ST, STAT 
STKD 
STOR 
STP 
SUPPO 
SUPPR 
SW 
SYNC BIT 

SYNDROME BITS 

(:' (? c .. , 

Switch 
Sense Amplifier Latch 
Sector 2 
Sense Control Block 

C' 

Search Compressed Index Block 
Silicon Controlled Rectifier 
SCR Indicator Driver 

c 

Storage Control Unit (Same as CU, CCU) 
Skip Displacement 
Sector 
Divided into significant units_ 

Select, selected; Selector (logic block) 
Separate 
Sequence 
Storage Error Register; serial 
Serial i zer /Deserial i zer 
Service 
Service Out 
Set File Mask 
Simulate 
Start Input/Output 
Seek I n Progress 
Seek 
Solid Logic Technology 
Service Out 
Internally recoverable malfunction 
that is transparent to the user 
Special; special function 
System Reference Library 
Single-Shot (Logic block) 
Status, Status Register 
Stacked 
Storage 
Stop 
Suppress Out (Branch Indicator) 
Suppress 
Switch 
Generated by the Control Unit during 
Read and Write operations 
Corrects single bit errors and is 
used in detecting double bit errors 

c' "" c c' 

T 
TOOO-T060 
T 
TACH 
TAR 
TB 
TCS 
TO 
TOR 
THRM 
TIC 
TP 
TRACK 

TRAI LING EDGE 
SYMBOL(i) 

TRUNCATE 

u 
U 
UDCD 
UC 

UCW 

v 
V 
VCM 
VCO 
VFO 

w 
W 

WCS 
WL 
WORD 
WR,WRT 
WRAPAROUND 

WYE, Y 

c c c' c 

A specific clock time 
Transformer 
Tachometer 
Temporary Address Register 
Terminal Board 
Two-Channel Switch 
Time delay 
Track Description Record (RO) 
Thermal Element 
Transfer-I n-Channel 
Test Point 
A location on a storage medium 
accessable by one R/W head 

Activates a circuit on the fall 
of the designated signal 
To end an operation before 
completing the function 

Monolithic module 
Unit Data and Control Diagram 
Unit Check Status Bit 

Unit Command Word 

Voltage amplifier (Logic block) 
Voice Coil Motor 
Voltage Controlled Oscillator 
Variable Frequency Oscillator 

Bus Terminal; cable assembly; 
wire; watts 
Writeable Control Storage 
Wire Logic 
Four Bytes 
Write 
Advance according to some sequence 
with automatic restart provisions; 
jumpering of interfaces to run 
microdiagnostic tests 

c 

A three-terminal circuit configuration 
(usually refers to the primary winding 
arrangement of a transformer) 

c c c c~ c " c (, c -, 

ABBREVIATIONS AND DEFINITIONS (Part 3 of 31 L GN D 20 

X 
X 
XEa 
XOR 
XCHAN 
XFER 

y 
Y 

Z 
Z 

Fuse holder; Lamp holder; socket 
Execute 
Exclusive-OR function 
Switched to channel Cor 0 (Branch Indicator) 
Transfer (Branch Indicator) 

(See WYE) 

Impedance network 
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i MAINTENANCE LIBRARY CROSS REFERENCE (MLX) 
I 

USE THIS PAGE WHEN ENTERING THIS MLM FROM ANOTHER MLM: 
Note: Some MLMs do not use the MLX cross reference system. 

: D Note exit number on page of MLM you are leaving. 

II Find that exit number in the appropriate column of the chart on this page. 

II Proceed to referenced page in this MLM. 

Leaving 
Machine X 
Maintenance 
Library 

Entering 
3830-2 
Maintenance 
Library 

3830-2 
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Storage Control 
MLXCHART 

DRV 10 

C ,. 
(-
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MLX 1 

MPL5 

437414 
4 Jun 73 
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MAINTENANCE LIBRARY CROSS REFERENCE MLX 1 

FROM OTHER MLMs TO THIS MLM 

Q Q Q QQQ Page 

1 1 1-37 START 10, Entry A 

40 START 90, Entry A 

11 11 44-46 START 10, Entry B 

5 5 47 START 90, Entry B 

9 9 56 SENSE 15, 20, 40, 45 

9 9 58 SENSE 10,35,40 

10 10 START 90, Entry C 

START 90, Entry D 

7 7 SENSE 25 
--

IBM CONFIDENTIAL 
MAINTENANCE LIBRARY CROSS REFERENCE M LX 1 UNTIL MARCH 26, 1976, UNCLASSIFIED THEREAFTER 



3830-2 MLM EXIT LISTING 

USE THIS PAGE WHEN TRACING BACK FROM ANOTHER MLM 

TO LOCATE A LINE THAT EXITED FROM THIS MLM. 

Exit Pagels) 

1 
2 
3 START 40 

4 
5 START 15, 40, 45 

6 MSG20 

7 MSG20 

8 MSG20 

9 START 10, 15 

10 FSI 10 

11 

12 START 10, FSI 5 

13 
14 SENSE 10,25,30,35,45 

15 FSI 15 

16 
17 
18 
19 
20 START 10, FSI 5 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

3830·2 
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MAINTENANCE PHILOSOPHY 

• All problems are traced step-by-step through the proce
~ures which begin on START 10. 

• Solid and intermittent failures are detected by hardware 
and functional microprogram. Together they provide the 
means of retry and isolation of a failure to a functional 
area of the facility. 

• Failures are categorized by their degree of impact on the 
storage facility operation: 

CHECK 1 ERRORS 

All errors detected in control storage and microinstruction 
control path are classified as Check 1 Errors. They are 
detected by hardware checking the circuitry and stop the 
control unit clock at the end of the cycle in which they are 
detected. Check 1 error data can be displayed on the CE 
panel. (See PANEL 40.) This type of error also appears as 
a Format 3 (selective reset) failure in sense data. (See 
SENSE 10.) 

CHECK 2 ERRORS 

All errors detected in the controller, control interface, 
drive, drive interface, channel interface, and file data 
path are detected by hardware and microprogram 
checking. (See PANEL 50.) 

When the 3830-2 is running inCE Check Stop mode, 
the appropriate lamp on the CE panel (Check 1 or Check 
2) indicates the type of failure. 

• Check 1 and Check 2 errors, with the exception of correctable 
control storage checks, are logged in control storage and 
retrieved by the system's Error Recovery Program, if possible. 

The retrieved information provides sense data' which 
identifies the failure. The sense bytes are in seven formats, 
four of which are available to the SCU (formats 0, 2, 3, 6). 
The other sense bytes are used for device sense data. Each 
format consists of 24 bytes with unique bit values. (See 
SENSE 10.) 

These unique bit values are decoded (FSI 5) into a fault 
symptom code (formats 0-4 only) which indexes the 
appropriate Analysis Procedure through the Fault Symptom 
Index (FSII. 

• Every identifiable failure is covered in the analysis proce
dure as follows: 

1. Logic cards, when they are a possible source of the 
failure. The procedure suggests replacement of the fail
ing card(s) during analysis if spare parts are available. If 
not, the failing card(s) should be swapped with one of 

3830-2 
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MAINTENANCE PHILOSOPHY 

like part number iocated elsewhere in the machine. 
Since indiscriminate card swapping can complicate the 
problem, card-level flowcharts and card contents are 
provided for your guidance (START 900-911). 

OVERALL DIAGNOSTIC PROCEDURE 

2. Instructions stating when and what microdiagnostics to 
run, including the operating procedure and error analysis. 

3. Error Condition Diagram (ECD), which depicts the logic 
that generated the error. The diagram will either be part 
of the analysis procedure or referenced when it appears 
elsewhere in the Maintenance Library. Should card 
replacement not correct the error, the ECD provides the 
next level of information to continue the analysis. 

• Several methods are available for obtainmg error analysis 
information. Listed below is the preferred method of 
error analysis and the resulting impact on the system. 

1. Run microdiagnostics from the SCU CE panel. Facility 
is offline. Remaining system is available to customer. 
See START 25, entry A and START 27, entry B. 

2. Obtain EREP or console message printouts from the 
operating program (see MSG Section). There will be 

slight system impact during printing. 

3. Rerun the customer's job that failed. If operating 
system is capable of multitasking, customer operations 
may be run concurrently. 

ST·un .'1 

LOAD ANO RUN CU 
DIAGNOSTICS 

3830-2 
INSTALLATION 
PROCEDURES 

3830-2 
CHECKOUT 
PROCEDURES 

ST ART 27 

LOAD AND RUN 
WRAP 

DIAGNOSTICS 

NO 

YES 

STAHT 30 

USE INITIAL 
SYMPTOMS TO ANALYZE 

FAILURE ISENSE, 
CONSOLE MESSAGE, 

EREP t ETC. I 

BRANCH TO FSI 
OR ANALYSIS 

PROCEDURE FOR 
REPAIR 

IBM CONFIDENTIAL 
UNTIL MARCH 26,1976, UNCLASSIFIED THEREAFTER 

For information only! 
Use START 10 for maintenance. 

DETERMINE REASON 
FOR 'MLM ENTRY 

!LOGIC PROBLEM, PM, 
INSTALLATION, 

ETC.' • 

RECORD SYMPTOMS 
DETERMINE IF 

FAILURE SYMPTOMS 
ARE 3830-2 OR SOME 

OTHER UNI T. 

IF WRAP DIAGNOSTICS ARE 
REQUIRED, DISCONNECT 
CABLE AT THIS POINT. 
CUSTOMER CAN PROCEED 

WITH REDUCED SYSTEM 
CAPABILITIES AND 

WITHOUT FURTHER 
INTERRUPTION. 

CHECKOUT PROCEDUR'E: 
INSERT 3830·2 CE 

DIAGNOSTIC DISK AND 
OPERATE IMPL 

SWITCH. 

I MPL-INI T I ATED 
HARDCORE 

DIAGNOSTICS RUN 
AUTOMATICALLY UNTIL 

NORMAL COMPLETION 
OR AN ERROR 

DETECTED. 

YES 

3830-2 PM 
CHART 

VES 

EXIT MLM 

POWER OFF, POWER 
ON. ANALYZE ERROR 

USING START AND 
MICRO SECTIONS OF 

MLM. 

REPAIR: 
A. SWAP OR REPLACE 

CARDS, 
B. IF CARD REPLACEMENT 

DOES NOT CORRECT 
PROBLEM. SCOPE. USING 
PROCEDURES AND 

IFEALD'S 

NO 

MAINTENANCE PHILOSOPHY 
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CE INITIAL ENTRY 

• Entry POlrlt to malrltenance package 

• Determlrle type of error or maintenance 

activity to be performed, 

- --
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SOME ,CU LOGIC 
FAILURES CAN BE 

DETECTED ONLY WHEN 
A DEVICE IS BEING 

EXERC I SED, SUCH 
FAILURES MAY APPEAR 
TO BE DEvICE ERRORS 

PERFORM CU AND WRAP 
DIAGNOSTICS ISTART 25, 

ENTRY AI. IF THE 
DIAGNOSTICS RUN ERROR 

FREE ANO THE SCU IS 
STILL SUSPECTED, GO TO 

P6~~~~L~OfA~~T~l SN~~~. 

START 25 

3830-2 
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447464 
15 Nov 77 

-
EC INSTALLED 

TO VERIFY 
CORRECT MACHINE 

PE~~6~QT~2~~Y A 
ON START 25. 

START 25 

DEVICE ERROR: BIT 0 
= CONTROLLER CHECK, 

BIT I = SELECT 
~C~G~EI~H~~~~K~I~I~ 
3 = UNEXPECTED END 

CHECK. 

If NO f ImUHL l 
m TEcn IlIN IlEVln 
OR IlII f ICULIY 
lXPlRllNCEIl RUNNIN(; 
11iAliNOST ICS' {,O 10 
SIART ?5lNTRY A 
fOR CHECKOUT 

30-2 

DEVICE MLX 
CHART 

START 30 START 15 

t See I NTRO 005 for 
disk part numbers. 

c 

-

(~' (~, 
,0 

( C 

-- -- -- --

PWR 131 

SUSPECT CU 
PROBLEM 

YES 

OBTAIN CE TOOLS: 
SCU CE DISK CTL-I 
WRAPAROUND ~ABLES~ 
CHANNEL WRAPARDUNu 

CABLES·t 

CE ACTION IS 
REQUIRED 

START 15 

-
(. (" 

.,," 
(' c (' 

'l''' 

(- C' C C 

CE INITIAL ENTRY START 10 

--

PWR 10 

FSI 5 

CE INITIAL ENTRY START 10 
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ERROR IDENTIFICATION 

• Record visible symptom indication and 
branch to appropriate maintenance 
documentation. 

3830-2 

START 10.40 

OBSERVE STATUS 
OF INDICATORS 

ON CE PANEL 

~64 
15NoV 77 

() Copyright I BM Corporation 1977 

rll (-'t'l 0 0 () 0 ( ~ ''01 'J \..y 

.. <"_. -.-.~--.----

SET MODE SWITCH 
TO CE NORMAL 

AND ATTEMPT IPL 
OPERATION 

RECORD STATUS OF: 
CHECK I INDICATOR, 

CHECK I REGISTER, 
IAR, BAR, DAR 

SA-SD~ AND MPL AND 
CLuCK STOPPED 

LAMPS. 

,t"~ (~ J I .. 

"-J "-.Jl 

R.EFER PANEL 50 
RECDRDEO CHECK 

2 ERRORS 

(\ 
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ATTEMPT FAILING 
ACTION ON DEVICE 

ADDRESSES IN OTHER 
MODULE. IF POSSIBLE 

POWER OFF DRIVES 
AND CONTROL MODULES 

NOT BEING USED. 

NO 

('I 
",)I 

ATTEMPT TO RUN 
OLTS OR IPL ON 

ANOTHER CU ON 
SAME CHANNEL. 

~) ') ( ; ',' 

NO 

DISCONNECT BUS AND 
TAG CABLES, THIS 

~5¥tl~lP~~~L€~~ ~~ 
TRY TO IPL OR RUN 
OLTS ON OTHER CU. 

NO 

PROBLEM NOT IN THIS 
SCU. EXIT TO 

MAINTENANCE 
DOCUMENTATION FOR 

OTHER CU OR 
CHANNEL. 

('"" .. ~ 
"'J o 

INT~A~~~k~sr~A~~~~ATE 
MODE SWITCH TO CE 

NORMAL. PRESS STOP. 
RECORDIAR. PRESS 

STOP/51 SEVERAL TIMES. 
EACH TIME, RECORD IAR. 

PERFORM NOTE 2 
ON START 45 
AND RETURN 

ERROR IDENTIFICATION 

SET SIITCHIESI 
TO ENABLE AND 
RETRY FAILING 

OPERATION 

START 15 

NO 

9 
--------------------------------~ 

DISCONNECT TAG AND 
BUS CABLES (THIS 

SCUI. CABLES MAY BE 
BUTTED IF REMAINDER 

OF SYSTEM TO BE 
USED BY CUSTOMER. 

cb 
START 25 

00 a 

ERROR IDENnFICATION 

o o o 

MLM0002 437414 
START 15-R 

FAD RCF875 
LET 5/14173 

START 15 

o o o o 
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CHECKOUT PROCEDURE (COP) (Part 1 of 2) 

• Check out the operation of the SCU 
by running microdiagnostics. FSI ~7R 

SIART 10, 
IS, 90 

IF DEVICE STRING 
CONTROLLER HAS THE 

STRING SWITCH 
FEATURE, DISABLE 

THE CONTROLLER 
INTERFACE TO THE CU 

UNDER TEST. 

IF DEV STRING CTRLR 
DOES NOT HAVE 
STRING SWITCH 

FEATURE, TURN OFF 
POWER ON ALL UNITS 

IN THE STRING. 

I.CHANNEL 
ENABLE/DISABLE 

SWITCHIESI TO 
DISABLE. 

2. OPERATION MODE 
SWITCH TO CE 

NORMAL. 

I. OPERATE LAMP 
TEST SWITCH. 

REPLACE BULBS THAT 
DO NOT TURN ON. 

2. OPERATE RESET 
SWITCH. 

I. REMOVE MPL DISK FROM 
23FO. 

DIAtN~~~~~TM~~UD?~K.t 
OBSERVE 23FD FILE TRACK 

INDICATOR FOR CURRENT 
ADDRESS. 

SET ENTER/DISPLAY 
SWITCH TO PGM DATA 

ENTRY POSITION. 
OBSERVE PROGRAM 
DISPLAY LAMPS. 

3830-2 

© Copyright IBM Corporation 1975. 1976 

START 15 

ENTRY SYMPTOMS 
SHOULD HAVE BEEN 
RECORDED ON 
START 15. 

SET DATA ENTRY SW 
TO '3F' FOR 4K '5F' FOR 
6K CONTROL STORAGE. 
OPERATE EXECUTE. t 

MANUALLY MOVE ACCESS 
TOWARD TRACK 31 BY: I. 

SEEK IN/OUT LOAD HEAD 
SWITCH TO IN POSITION. 

2. OPERATE IMPL POWER 
ON SWITCH. IF LIGHT 

DOES NOT COME ON, GO TO 
START 35, ENTRY A. 

3. OPERATE SEEK IN/OUT 
SWITCH SEVERAL TIMES. 

IF 23FD WILL NOT ACCESS 
T~~A:~LT~~~~ ~~tT~g~~R 

4. OPERATE RESET 
SWITCH. 23FD TRACK 

INDICATOR SHOULD NOW BE 
OTHER THAN ZERO. 

C--
--

SET ACR TO 
'FFFF' 

c 

FAE RCFII75 
JFL_IO/15/73 

I. OBSERVE MPL FILE 
POWER ON LAMP. 

2. OPERATE THE IMPL 
POWER ON SWITCH. 

LOAD OF HARDCORE MICRO 
DIAGNOSTICS HAS BEEN 

INITIATED. LOAD AND 
EXECUTION TIME IS 
APPROXIMATELY 15 

SECONDS. 

---I 

I. SET MODE SWITCH TO 
FORCED LOGGING. 

2. DATA ENTRY SWITCHES 
TO '311'. 

3. OPERATE EXECUTE 
SWITCH, DISPLAY SHOULD 

CHANGE TO '0101'. 

CONTROL STORAGE IS 
BEING OVERLAID_ 

DIAGNOSTIC ROUTINE '116' 
IS LOADED AFTER OVERLAY 

IS COMPLETED. DISPLAY 
SHOULD CHANGE TO 'COll6' 

AFTER LOAD IS 
COMPLETED. 

c c C--
', .. ,' 

YES 

SUSPE CT OEF E CTI VE 
EXECUTE SWITCH OR 

CIRCUITRY. LOGIC ON 
KP10l (FEALDI. 

B2L2. B2T2 
A1S2. A1M2, BZN2 
H1N7 

PANEL 30 

t See I NTRO 005 for disk 
part numbers and storage size. 

c '." c ~ . C" ., C C C C l~ 

CHECKOUT PROCEDURE (COP) (PART 1 OF 2) 

DIAGNOSTIC ROUTINES 
'86' '96' '82' '88' 
AND '84' WILL 

LOAD AND EXECUTE 
UNTIL ERROR OR 

NORMAL COMPLETION. 

IMPL SUCCESSFULLY 
COMPLETED AT THIS 

POINT. CONTINUE 
CHECKOUT PROCEDURE 

FSI31 

-0 

IF DISPLAY GOES TO 
'0000' AFTER LOADING 
ROUTINE '82', CHECK 
THAT ENABLE/DISABLE 
SWITCHES ARE SET TO 
DISABLE, 

IF ERROR CODE IS 9AOt 
CHECK THAT JUMPER ON 
B1G2 IS PLUGGED FOR NO 
ECC. REFER TO INST 20. 

I. REFER TO MICRO 400 -
402 FOR BRIEF DESCRIP

TION OF EACH ROUTINE. 
2. TAKE ACTION AS NOTED 

IN THE ERROR CODE 
DICTIONARY (MICRO 405) 

DISPLAY BITS 11-15 TO 
10ENTIFY FAILING 

ROUTINE. 
3. REFERENCE MESSAGE ON 

MICRO 16. 4. IF 
NECESSARY TO RE- LOAD 
op~~l~iN~T~~¥T~~tCH 

AND GO TO START 27, 
ENTRY B. 

IF PROBLEM DETECTED AND 
CORRECTED, RETURN 

CUSTOMER MPL DISK TO 
FILE AND PERFORM IMPL 
OPERATION. ENSURE ALL 

CONTROLS AND CABLES ARE 
RETURNED TO NORMAL 

STATUS. 

CHECKOUT P~OCEDURE (COP) (PART 1 OF 2) 

(:. C' C· 

START 25 

OPERATE DC POWER 
ON/OFF SWITCH TO 

OFF. WAIT 
APPROXIMATELY 10 

SECONDS. THEN 
OPERATE SWITCH TO 

ON POSITION. 

POWER ON 
SEQUENCE SHOULD 

TAKE 
APPROXIMATELY 

15 SECONDS 

START 35 

START 25 

C (' 



CHECKOUT PROCEDURE (Part 2 of 2) 

START 55 

Note: 3830-2 CE diagnostic disk must have been inserted 
and IMPL successfully executed using procedures on 
START 25 before the following procedures are attempted. 

1. Operate the Mode switch to Forced Logging position. 

Note: Refer to PANEL section for CE panel operations. 
If panel problems are suspected, see PANEL 30. 

2. Load and run microdiagnostics in the following sequence 
(loading instructions are on MICRO 15 and 16): 

Routine Description 
Operating 
Instructions 

-86- ALU Functions (links to MICRO 20 
Routine 96) 

96 F Reg Control Oinks to MICRO 20 
Rou~ine 82) 

82 Register Test (links to MICRO 20 
Routine 88) 

88 Control Storage Pattern Test MICRO 20 
(links to Routine 84) 

Refer to MICRO 400 for brief description of each routine. 
If an error occurs, take action as noted in the Error Code 
Dictionary (start at MICRO 405). If routines cannot be 
loaded and hardcore runs error free, go to PANEL 30 
fCE Panel Checkout). 

84 Check of Checkers and Control MICRO 410 

8A CE Panel Test MICRO 427 
(This test should be run for CE 
Panel checkout or CE Panel 
suspected problems only.) 

3. If no error is detected (Routine 84 completion = 'C484') 
and problem is still suspected or checkout is being 
performed, go to FSI 31, entry C. 

4. If problem has been detected and corrected, remove CE 
disk from MPl file, replace with customer MPl disk, and 
perform IMPL operation. Ensure that all controls and 

cables are returned to normal status. Maintenance 
procedure complete. 

3830·2 

© Copyright IBM Corporation 1975, 1976 

o 00 o o 

~ FSI31A 

L 5. Re-IMPl and run wraparound microdiagnostics in sequence 
given: 

Routine Description 
Operating 
Instructions 

8C-94 CI Wraparound Tests MICRO 500, 
510 

60-6E Channel Wraparound Tests MICRO 200, 
210 

6. If Check 1 Register contents are available, go to 
FS130. 

7. If no error is detected and a problem is still suspected, 
go to device M LM for device checkout and then return 
here. If no errors are detected, perform a or b below. 

Note: IMPL functional disk before attempting to load 
from device diagnostic disk at the control module. 

a. If sense bytes are available go to FSI 5. 

b. If sense bytes or Check 1 Register contents are not available, 
perform the following: 

(1) Execute IMPL of functional disk. 

(2) Ensure that cables, switches, etc., have been 
returned to normal status_ 

(3) Customer IPL, if required. 

Note: If an error occurs during IPL, turn the Operation 
Mode switch to Check Stop to freeze the error but only 
after the completion of the System Reset portion of 
IPL. A System Reset in Check Stop forces a Check 2 
error. 

(4) Turn Operation Mode switch to Check Stop. 

CAUTION 
If an error occurs in check stop mode, it can 
affect customer operations. Be sure customer 
agrees before operating in check stop mode. 

(5) Run failing program. When an error occurs, go to 
START 30 and analyze failure. 

Note: If de voltages are marginal or missing, various 
symptoms can occur. Voltages should be suspect on any 
intermittent or unusual symptom. See PWR 50 for 
voltage checks. 

O~' ,'. 0·.·.-'.·· .. o o o 

8. If problem has been detected and corrected, or checkout 
was being performed, take action as in step 4. 

9. If an EC was installed or installation checkout is being 
performed, go to entry C, this page. 

1. 3830 AAA 

a. 3830-2 CE diagnostic disk must be inserted in 23FD and 
procedures on START 25 completed before this-OL T 
is attempted. Entry B (this page) need not be run. 

b. This OL T should be run when channel failures are 
suspected, after installation, or after an EC has been 
installed. 

c. Operating procedures are in the Ol T section. Do not 
attempt to run this Ol T without following operating 
instructions. 

2. 3830 AAB 

a. This OL T is used to read the label on any MPL disk 
inserted in the 23FD.Functional (customer) MPL 
disk must have successfully executed IMPL before 
this Ol T is attempted. 

b. Run this OL T whenever a new MPL disk is received 
on an EC or when it is desired to obtain the inform· 
ation (part number, features, etc.) contained in the 
disk label. 

c. Follow OL T operating procedures in OL T section. 
3830 AAB can be run while customer jobs are 
being executed. 

o () 

CHECKOUT PROCEDURE (Part 2 of 21 

CHECKOUT PROCEDURE lPart 2 of 2) 

o 000 

START 27 

START 27 

0".' .. 
,~ 
11 11 
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PROBLEM ANALYSIS 

• Breakout of diagnostic procedure 

MPL POWER OR 
CHECK I ON WAS 

RECORDED ON 
ENTRY TO START 

15 

START 95 

I. DEVELOP SYMPTOM 
CODE USING FSI 5. 

2. PROCEED TO FAULT 
SYMPTOM INDEX. 

FSI 5 

C' 

3830-2 

©Copyright IBM Corporation 1972. 1973. 1974, 1975, 1976 
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POSSIBLE ERRORS IN OROER OF PRIORITY (LEFT TO RIGHT) 

USE EREP 
UTILITY TO 

OBTAIN PRESENT 
SYSI LOGREC AND 

ITS HISTORY 

REFER TO MSG 30 
FOR EXPLANATION 

OF EREP 
PRINTOUT 

{./ (~ 

START 10, 27 

A 

FACILITY 
PROBLEM 

A FAILURE 
EXISTS OR IS 

SUSPECTED 

(, C ( 
".'V· 

THIS COULD BE 
PROPER 

( ( 
"Y (: 

L_c_~_~_~_~_A_i~I~~_~_R_b_~_s--J-------------~B9 ARE OCCURR I NG ~ 

CAN BE INDICATED BY: 
CHANNEL OR CPU WAIT 
LIGHTS, WAIT STATE 

CODE, CSW CONSOLE 
MESSAGE~ LOG6UT FORMAT 

PRINT ~ROGRAM (EREP) 

A CONSOLE ERROR 
MESSAGE IS 

AVAILABLE 

MSG 20 

BAR DYNAMIC 
DISPLAY NOT 

"OFFC" OR 
'3FFC'. 

START 45 

(~ c 

PROBLEM ANALYSIS 

ANY UNUSUAL SYMPTOM 
WITHOUT SENSE DATA 

WHILE RUNNING 
CUSTOMER PROGRAM OR 

OLTS. THIS COULD 
INCLUDE MULTIPLE 

SYMPTOMS. 

START 40 

CANNOT IPL. SCU. 
CONTROLLER, OR DRIVE 

IS SUSPECT. CC J 
SID FAILS AND NO 

SENSE AVAILABLE:. AND 
SELECTION IS 

SUSPECTE D 

START 40 

PROBLEM ANALYSIS 

c c ( 

START 30 

START 30 



IMPL ANALYSIS 

• Check IMPL failures using Power On 
indicator and MPL File Not Ready error. 

SCOPE 

THE FO~~O'ING PINS FOR 
MINUS LEVEL WITH MPL 

POWER SWITCH OPERA,EDI 
B2S2GIO, D~~ G07, AND 

B2S2 B2T2 MPL NOT 
READY LATCH TURNEO 

YES 

ON'T~AE~g~ ~ATED 
REGISTER. 

NO 

SCOPE 

YES 

PANEL 40 

M05 SHOULD BE PLUS 
WITH SWITCH 

OPERATED. SCOPE TO 
SOURCE OF FAILURE. 

REPLACE 

DEFECTIVE INPUT TO 
SET MPL LATCH 

CIRCUIT BACK TO 
SOURCE. 

LA205 

LA205 

3830-2 

REPLACE 
B2S2. 010 NOT 

SET MPL NOT 
READY LATCH. 

LA205 

MPL READ CHECK ON 
ERRONEOUSLYt REPLACE 
BA~~tTSW~~EAtEM~~~~NE 
SUSPECT TG REG BIT i· 

REPLACE B2F2. REFER T6 
FEALD IF SCOPING 

NECESSARY. 

LA30. 

© Copyright IBM Corporation 1972. 1973, 1974, 1975, 1976 
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START 25, 55 

------- -- I. SET MODE SWITCH TO 
CHECK STOP. 

2. OPERATE RESET 
SWITCH. 

3. PLACE ENTER/DISPLAY 
SWITCH TO CHECK I 

REGISTER. 

I. OBSERVE THE MP~ 
FI~E POWER ON ANO 
CHECK 1 REGISTER 

BIT 14 INOICATORS. 
2. OPERATE MP~ 

POWER ON SWITCH. 

MPL CIRCUITRY CANNOT 
DETECT OR IS NOT 
RECEIVING SECTOR 

PULSES. WHEN THE SECTOR 
COUNTER REACHES A COUNT ."'---C 

OF 52, THE AUTO READ 
LATCH SHOULD TURN ON 
AND RESET THE MPL NDT 

READY LATCH. 

SCOPE 
BIT4BI2 FOR 

SECTOR PULSE. 

LA201 

YES 

CAN BE CAUSED BY: 
I. IMPL LATCH NOT 

~ATCHING. 
2. SECTOR PULSE LINE 

ERRATIC. 
3. SECTOR PULSE COUNTER 
OR AUTO READ LATCH BAD. 

SCOPE B2S2G02 -SECTOR 
PULSE 

BIT4BI2 FOR 
SECTOR PULSES 

EITHER BIT4 OR TRILEAD 
FROM BIU3B05 TO B2U3B05 

IS SOURCE OF PROBLEM. 
CHECK TRILEAD FOR GOOD 

CD~t~EltEI~I¥~?D 

LA201 

B2S2. LOGIC IS 
ON LA203 

LA203 

IMPL ANALYSIS 

YES 

REP~ACE 

START 35 

EITHER SP OP 6 
LI NE OR MACH I NE 

RESET IS 
RESETTING IMPL 

LATCH. 

SCOPE 
B2S2U06 AND 004. IF 

LA205 N~~~~:RO~~~Wils~E~~A~6 

IMPL ANALYSIS 

LA205 AND SCOPE 
DEFECTIVE LINE. 

~A205 

MLM0002 437414 
START 35-R 

FA,,) RCF875 
LET 5/17/13 

START 35 

~r_ 000 0 0 'r-Q-\Y--O---O ...... ........ -V--" ~ . . .... ',. .." o o 
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SELECTION FAILURE OR UNUSUAL SYMPTOM 

3830-2 

SEL.ECTION 
fAIL.URE Oil 

UNUSUAL. 
SYMPTOMS 

PERfORM THE 
fOL.L.OWINC 

CHECKS 

EXIT TO OEVICE 
ML.M 

DEVICE ML.X 
CHAIIT 

POWER UP AND 
RETRY 

S~T SWITC~ilES) 
TO ENABLE AND 

RETRY 

© Copyright IBM Corporation 1972. 1973. 1974. 1975 

TWO CHANNEL. SWITCH 
CIRCUIT fAIL.URES 
CAN SHOW UP WHEN 
OPERATINC I OR BOTH 
CHANNEL.S. SYMPTOMS 
MAY BE: 

I. CC2 OR CC3 

2. IPL HANC 

3. UNEXPECTED CUE 
STATUS 

4. UNUSUAL SYMPTOMS 

ATTEMPT TO RUN OL.TS 
(OR IPL.) ON ANOTHER 
CONTROL. UNIT ON THE 

SAME CHANNEL 

MORE THAN ONE 
FAILING CONTROLLER. 
PROCEED WITH 
SUBSYSTEM TESTING 
OFFLINE. START 
WITH SCU CHECKOUT. 

START 15 

SET CHANNEL SWITCH 
TO DISABLE AND 

ATTEMPT TO SELECT 
OTHER SCU 

ENABLE SCU 

PROCEED WITH 
OFFLINE TESTING 
OF SUBSYSTEM. 
START WITH SCU 
CHECKOUT. 

START 15 

DISCONNECT BUS AND 
TAgc5~B~~~tM=tP~~S 

EXECUTE AN IPL OR 
RUN OLTS ON OTHER 

CONTROL UNIT 

PROBL.EM IS NOT 
IN THIS CONTROL 
UNIT. EXIT TO 
MAINTENANCE 
DOCUMENTATION 
FOR OTHER CU 
OR CHANNEL. 

IBM CONFIDENTIAL 
UNTIL MARCH 26. 1976. UNCLASSIFIEI) THEREAFTER 

SELECTION FAILURE OR UNUSUAL SYMPTOM START 40 

SELECTION FAILURE OR UNUSUAL SYMPTOM START 40 



MICROPROGRAM LOOP 

• Microprogram is not in normal wait loop 

STAAT 30, 40 

3830·2 

STOP MACHINE 
RECORD LOOP 

( IARI 

ENTER 
MICRODIAGNOSTIC 

ERROR CODE 
DICTIONARY IN 

MICRO SECTION. 

MICRO I 

e Copyritllt 11M ~i ... 1172, 1873, 1874, 1875 

0000 0·""" 
. . o 

RE-EXECUTE IMPL 
OF CONTROL 

STORAGE 

NO 

U~E ~~E~V~I~~~~i'AS 
INDICATOR. 

2. RUN FAILING ~OB 
AND ANALYZE. 

EXIT TO DEVICE 
MLM AND PERFORM 

CHECKOUT. 

30-2 

MLX 

START 95 

95 

o 00 

YES 

ENTER 
MICRODIAGNDSTIC 

ERROR CODE 
DICTIONARY IN 

MICRO SECTION. 

MICRO I 

REFER TO CAS 
ADDRESS LISTS. 

FIND LOOP 
ADDRESS. 

ANALYZE PROBLEM AND 
ISOLATE TO A 

PORTION OF MACHINE 
USING LOOPING 

ADDRESSES AND CAS. 

REFER TO SECTIONS 
OF MLM THAT APPLY 
L6gl~~0~~M§C~~~. 

ft---

Note ,: 

,. If microdiagnostics (other than power·on) are being 
run and the IAR address is between '0400' and 
'05FC', a microdiagnostic is looping. To convert the 
IAR address to the CLO address, subtract '04' from 
the two high order digits and then add the routine 
number to the two high order digits. For example: 
tAR z '0558', subtract '04' to get '0'58'. If 
routine 94 is running, add '94' to get '9558'. 

2. If the tAR address is between '0000' and 'ooFC', 
and the MPL file read head is on tracks zero 
through seven, the IMPL loader program is looping. 
To convert the IAR address to the CLO address, 
replace the two high order digits with '80'. 

3. All other IAR addresses require no conversion when 
going to the CLOs. 

When fol/owing a loop through CAS, be aware of the 
registers being gated and their functions. Also be 
aware of branch conditions such as ST4 or COMMa. 
Refer to MIC, CTRL, cn·I portion of MLM. The 
current microdiagnostic routine loaded is specified 
in location '0400'. bvte O. 

Note 2: 

Address '0080' 
If '0680' contains 'FO': contingent connection on 
unit check 
If '0680' does not contain 'FO': contingent con· 
nection on stacked status, 

Oisplav 8vte '0683' - Control Storage 

Bits 0-2 = Zero 
Bits 3·4 = Controller Address (Binarv) 
Bits 5-7 = Device Address (Binary) 

Bvtes '0640' through '0657' contain sense data for unit 
check error. Contingent connection = CU waiting to 
present unit check status to channel. Use sense to enter 
FSI 5 if a drive bit is on in '0680'. Run microdiagnostics 
in order listed in Note 4. If no help, suspect selection 
problem; see START 30. (If you came from START '5, 

I retu~toSTART '5,) 

IBM C'ONFIDENTIAL 
UNTIL MARCH 21, 1976, UNCLASSIFIED THEREAFTER 

() (f""). 
~. 00000 o 0000 
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MICROPROGRAM LOOP START 45 

,,---

~--

Note 3: 

A channel loop is normal/v indicated by a loop or hang 
condition in the initial selection, reselection, ending 
status, or reset portion of CAS. Other areas could cause 
channel to loop. Suggest observing CPU or channel 
lights. Analvze CAS loop and run microdiagnostic listed 
in Note 4. If channe.' loop is determined, displav a.nd 
record the fol/owing registers. 

From Register Func:tion To 

SCU MOO M04 Bus In 0 BU$ In 4 Seleclt'd 
MOl M05 Bus In 1 Bus In 5 ChClflflt'1 
M02 M06 Bus In 2 Bus In 6 
M03 M07 Bus In 3 Bus In 7 

MOP Bus In P 

Selected NAO NA4 Bus Out 0 Bus Out 4 SCU 
Channel NA 1 NA 5 Bus Out 1 Bus Oul 5 

NA2 NA6 Bus Out 2 Bus Qui 6 
NA3 NA 7 Bus Out 3 Bus Qui 7 

NA P Bus Qut P 

SCU TCO lJO Chan'nel Oft Chdlllwi 
TC 1 01 Channel Read 

COr)trol 
10 Channel Write 

Control 
11 Channel Freeze 

Transfer 

TC 2 Last Byte Request 
TC 3 Operation In 
TC4 Address In 
TC 5 Status In 

.. .-
TC6 00 Not Data Conl,ol 

Response IntPI f.u:t' 

TC 7 01 CTLI Wrole 
10 CTL·I Read 
11 CTL·I Read and 

S Load 

SCU TBO CTL·I Select Hold COIlIIOI 
TB 1 CTL-I Tag Gate Interf.lcP 
TB 2 CTL·I Error Alert 

Gale 

TB 3 Allow Busy 
TB 4 Enable CUEND D 
TB 5 Enable CUEND C 
TB 6 Enable CUEND B 

Disable CUEND A 
TB 7 Allow NA Load 

SCU Not TG 0 Unsup Req In Ch B 
MPLOp TG I Sup Req In Ch B 

TG 2 Unsup Req In Ch A 
TG 3 Sup Req In Ch A Channel 
TG 4 Block Switch to Ch D Interface 
TG 5 Block Switch to Ch C 
TG 6 Block Switch to Ch B 
TG 7 Block Switch to Ch A 

TEO Unsup Req In Ch D 
TE 1 Sup Req In Ch D 
TE 2 Unsup Req In Ch C 
TE 3 Sup Req In Ch C 
TE4 Not Used 
TE 5 Not Used 
TE 6 Allow Disable Ch C 
TE 7 Allow Disable Ch D 

Note 4: 

Run microdiagnostlCS in the fol/owing order,," See 
MICRO 15 for running instructions 

,. CU: 86, 96, 82. 9A. 98, 84 
2. cn·l: 8C-94 
3. Channel Wraparound: 60-6E 

MICROPROGRAM LOOP START 45 

000' 00 . " 
.r' ',,'.- !.'. 

o ,,"'.' ,,' " 'j o (-). 
~. ( 



c' Fe L .. , c c c C' ,,~ 
c) C (, C C: C C C C C C 

HARDCORE ANALYSIS (Part 1 of 6) 

• • 
Check for type of failure . 
Card involved in this analvsis: 
B1E2 
B1F2 
B1H2 
B1J2 
B1L2 
B1M2 
B1N2 
B1P2 

B1S2 B2H2 
B1T4 B2J2 
B2B2 B2K2 
B2C2 B2L2 
B202 B2M2 
B2E2 B2M4 
B2F2 B2N2 
B2G2 B2P2 

B2P2, B2H2. B2K2 
B3C2. B3U2 ARRA Y 

CARDS B3F2. G2. 
H2, J2, K 2. L2 

STORAGE ADDRESS PARITY 
ERROR DETECTED IN 

CONTROL STORAGE. IF NO 
FIX SUSPECT TRILEAD. 

SCOPE ADDRESS CHECK 
LOGIC PER FSI 33 AND 

SW653 

FSI32 

3830-2 

B2Q2 B3F2 
B2S2 B3H2 
B2T2 B3K2 
B3T2 
B3C2 
B3L2 

START ZII 
B3J2 
B3G2 
B3U2 

• 

CPERATE RESET 
SWITCH. DISPLAY 

CONTENTS OF CONTROL 
STOItAGE. 

'0000' • 10 011 10 
01, '0004' • 10 DO 

60 10 

'DODO'- 00 
'DOIM'- co 
'001a- 00 
'0014'- OB 
'CI02O' - OF 
'0024'- 28 
'CI08O' - AS 
'OOEC'- 80 
'OOFC'- 00 

IIICRO 10 

NO 

DISPLAY WORD 
FRDIII ADDRESS 

USING RECOftDED 
BAR. RECORD 

WORD DISPLAYED. 

TURN ADDRESS 
COMPARE SWITCH 

TD SYNC 
POSITION 

USING CHECK I 
REGISTER CONTENTS 
RECORDED AND WORD 
~SlDD~f~a~6.GD 

1447460 '''-'':''44::l~46:::1:--r----""'T''---r----'''----r---....... 

19 Dec 75 12 Mar 76 

C 

YES 

C .. c~ (/ 

I. SET IARTO 
'0000'. 

2. SET ADDRESS 
SWITCHES TO BAR 

VALUE. 
3. SET ADDRESS 

COMPARE SWITCH 
TO STOP . 

4. OPERATE START 
SWITCH. 

CLOCK STOPPED ON 
AND IAR • SWITCHES, 
I, DISPLAY CONTROL 

STORAGE US I NG 
ADDRESS HOI IN BAR. 
Z. RECORD D I SPLAYED 

WORD. 

C (j (-" 
.~ 

(, ('. 
,/ 

('-
~c,,.. L ('-

HARDCORE ANALYSIS (PART 1 OF 6) 

USE CHECK I 
REGISTER 
CONTENTS 

RECORDED TO 
PROCEED 

NOTE THAT· CARDS SWAPPED 
I N THE FOLLOW I NG STEPS 
ARE I N THE SAME AREA OF 
THE CIRCUITS. THEREFORE 

THE FAILING CARD IIAY 
STILL GIYE THE SAME 
FAILURE IN THE .. W 

POSITION. 

,.8-

I. SWAP THE FOLLOWING 
CARDS. BIHZ-BI.JZ 

BIFZ-BIEZt BILZ-BI~Z, Z. RERUN HE TEST. 3, 

I ~T~=I ~~ I ~~LP'X{6' 
ISOLATE TO A CARD 

SWAPPED ABOYE. 

I. SWAP THE FOLI.OWING 
CARDS.BI HZ-B 1.J2. Z. 

RERUN THE TEST. 3. IF 

I. SWAP THE FOLLOWING 
CARDS. BIEZ-BIFZ 

BII.Z-BIIIZL~ZEZ-BZ6z. 
2. RERUN T~ TEST. 3. 
IFo~w~~~L~~ 'AIT , 

ISOLATE TO A CARD 
SWAPPED ABOYE. 

sa~HE~QI~~'R~X{6' 
ISOLATE TO A CARD 

SWAPPED ABOVE. 

HARDCORE ANALYSIS (PART 1 OF 6) 

('" 
1.1-,/ 

(" C .. 

(-
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(' 

START 50 

START 50 



HARDCORE ANALYSIS (Part 2 of 6) 

• Check for type of failure. 

START 50 

THIS IS A 
NORMAL CONTROL 

LOOP. EXIT TO 
NEXT CHECKOUT. 

START Z1 

IIIPL LATCH oN 
BUT DID NOT GET 

AUTO READ 
LATCH. SUSPECT 
SECTOR PULSES. 

START 35 

EXIT TO CHECK I 
ECD AND SCOPE 

FOR FAILING BIT 

START 65 
REFER TO PANEL 

50 TO DISPLAY 
CHECK Z BYTES. 

! 

( 
1 
I 
I 

I.SET MOOE SWITCH 
TO CE NORMAL. 

Z.DPERATE RESET 
SWITCH. RECORO BAR. 

START 50 

SUSPECT IMPL 
PROBLEM. I. GATING 
T~.S~E~~6RO~~N~~S 

I'"AILURE. 

REPLACE 
B252. B 152 

B2L2. B1T4. B2K2. 
B2N2. B2H2. B I U4 

REI'"ER TO MPL 
ECDS AND THEORY 

LA30Z 

\
447460 
19 Dec 75 

CHECK I'"OR 
OVERLAY 01'" CS. 

OPERATE RESET 
SWITCH. 

DISPLAY CONTENTS OF 
CONTROL STORAGEI 
'0000' • 10 05 10 

01, '0004' • 10 DO 
60 10 

447461 
12 Mar 76 

©Copyright IBM Corporation 1975, 1976 

\ 

! 
000 o o a o 00 

USE DI.SPLAYED 
ERROR TO ENTER 

FSI 

LOOP NOT REACHED OR 
AN ERROR OCCURRED 

IN LOADING 
DIAGNOSTICS. USING 

RECORDED CONTENTS 
01'" CHECK I REGISTER 

GO TO FSI 30. 

FSI 30 

HARDWARE IIIIPL AREA 
('00' - 'FF'I HAS 
BEEN OVERLAID BY 

MICROPROGRAM 
LOADER. HAROCORE 
DIAGNOSTICS HAVE 

BEEN RUN. 

PLACE MODE SWiTCH 
TO CE NORMAL. 
OPERATE RESET 

SWITCH§W~.START 

NO 

TRY TO LOAD 
01 AGNOSTI CS AS 
LISTED ON START 

Z1 

() 0 o 0000 

FEALO 
KKZOI 

START 50 

BZNZ-CLOCK. 
BZMZ-OSCILLATOR. 

ALSO SUSPECT 
VOLTAGES. 

RLIOI 
RLZ03 

BZTZ, BZKZ (I AR 
0-11, BZHZ (IAR 

11-151 

RLIOI 
RLZ03 

POSSIBLE 
ADORESS ERROR. 

() 

SEE NOTE I ON 
FSI 3Z. 

o o 

START 50 

RECORD WORDS 
THAT 00 NOT 

COMPARE 

OPERATE RESET 
SWITCH OBSERVE 

IAR 

PERI'"ORM THREE STORAGE ALTER 
~P~~~~lg~s61~~E~yl'"~~~f~~~: 
USE THE FOLLOWING VALUES FOR 
OPERATIONSI 

SB SC 
I 3FFC FF I'"F I'"F ~ 

IAR SA 

Z 0104 01 01 01 
3 0000 00 00 00 --------

I. USING RECORDED'WORDS 
THAT DID NOT COMPARE 

DETERMINE BITS THAT 
PICKED OR DROPPED. 

Z. USING CHART 1 ON FSI 
3Z DETERMINE ARRAY 

CARD(SI AFFECTED. 

NO 

SO 
FF 
01 
00 

HARDCORE ANALYSIS (P·ART 2 OF 6) START 55 

BASIC DATA PATH I'"OR 
MPL DATA TO CONTROL 
STORAGE APPEARS OK. 

. GO TO MPL 
CHECK-OUT. 

START 65 

SET PULSE TO 
STORAGE REGISTER 
If~l~r6~C~E~A!~1 
BIPZ, BIS2, B2NZ, 
BZD2 IBYTE O/ZI, 
BZE2 (BYTE 1/31. 

IF CARD REPLACEMENT DID 
NOT FIXI 
I. OPERATE RESET. 
2. OPERATE MODE SWITCH 

TO CHECK BYPASS. 
3. OPERATE IMPL. 
4. SCOPE SET TO STORAGE 

REGISTERS. SYNC ON 
A-B2S2S02. SEE MPL 
THEDRY. 

~ 
~ 
LA201 

HOT SET TO STORAGE 
REGISTERtSI 

SA,SB,SC,SD. B2SZ, 
B2N2. B1P2. 
8202 

REFER TO MPL 
SECT I ON FOR THEORY. 
SCOPE MPL DATA BITS 
AND CONTROLS. IIIIPL 

MUST BE OPERATED 
FDR EACH SCOPE 

POINT. 

LA201 

HARDCORE ANAL YSIS (PART 2 OF 6) START 55 

o 0 0-0---0 00000 0,', 1""\. .• · .. ,. \'V o 
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HARDCORE ANALYSIS (Part 3 of 6) 

• Analyze Check 1 errors detected 
during hardware IMPL. 

IAR 0-7 82K2 -- IAR 
8-15 82H2. SUSPECT 

CARD CONTACTS. 

REPLACE 

B3U2, 8302, B3C2, 
83T2, 8252, 82N2 

REFER TO CHECK I ECO 
FOR FAILING 81T. USE 

FAILING 8AR ADDRESS TO 
ADDRESS COMPARE 

RECYCLE, IF 8AR = 
'FFFF', USE '0000' AS 

RECYCLE ADDRESS. SCOPE 
TO REPAIR, 

PANEL 40 

SET IAR TO 
'lFFC' THEN TO 
'O!ga~6,~H~~ETO 

NOTE, 

B252, B2T2, 

=~~,\~~' 

3830-2 1
447460 1447461 
~9 Dec 75 12 Mar 76 

©Copyright IBM Corporation 1975, 1976 

YES, 

REPLACE 

82K2,82T2, 
82N2,82Q2, 
8282,8252 

IF IAR AND ACR WILL 
NOT SET CORRECTLY 

S~~~~CiES:~~~~ts. 
SEE NOTE. 

REPLACE 

CTRL50 

YES 

SET IAR TO 
'7FFC' THEN TO 
'O!g~~6'~~~ETO 

NOTE. 

NO 

REPLACE 

SET IAR TO 
'7FFC' THEN TO 
'O!ga~6,~H~~ETO 

NOTE. 

NO 

REPLACE 

82S2, 82T2, 
81S2, 82N2 

YES 

ceo 

82T2, 82N2 

REPLACE 

B2C2 B2E2 B152 
B302,B3T2 

YES 

C" 
..•. ,] 

NO 

DISPLAY S8 AND 
SO REGISTERS, 

SEE NOTE 

NO 

REPLACE 

82E2, B1N2, 
8252, 81P2, 8152 

CTRL 610 
FSI 32 

YES 

YES 

WRITE 
ECO 

~'~' ... " , -----------

HARDCORE ANALYSIS (PART 3 OF 6) 

REPLACE 
B2B2, B202, BI52, 
B2G2, 8302, B3T2, 
B2P2, B1P2 

YES 

DISPLAY SA AND 
SC REGISTERS, 

SEE NOTE 

CTRL 610 
FSI 32 

HARDCORE ANALYSIS (PART 3 OF 6) 

eccc 

START 60 

REPLACE 
81N2, B1S2, 82S2 
B2C2, B2B2, B3T2 

82M4, B2H2, B104, B1E2 

START 60 



HARDCORE ANAL YSIS (Part 4 of 6) 

• Check IMPl seek and read failures. 

OPERATE RESET 
SWITCH. DISPLAY 

CONTENTS O~ CONTROL 
STORAGE AT ADDRESS 
FROM BAR. SEE NOTE 

SYMPTOM CAN BE CAUSED 
BY B2N2S01 (+SET 

STORAGE READ LATCHES I 
BEING ACTIVE. SCOPE 

WHILE RECYCLING ADORESS 
'0000' IN CHECK BYPASS 
MODE. FEALD KK20S. IF 

OK CONTINUE. 

NOTE, 
REFER TO PANEL SECTION FOR 
CE PANEL OPERATIONS. 

MICROPROGRAM OR CHECK 
STOP WORD. USE ADORESS 
~ROM BAR TO ENTER STOP 
WORD LIST AT MICRO 6S. 

TAKE ACTION AS 
DIRECTED. THESE WORDS 
INDICATE MICROPROGRAM 

DETECTED ERROR. 

65 

SUSPECT CLOCK. 
REPLACE B2N2 

AND B2M2. B2H2 
B2J2. BIU4 

FEALD 
KK20S 

SCOPE 
+3 ENGAGE MPL HEAD. 

REFER TO LAIOI IF 
~AE~II~t2~~~L~:' 

Bt 4. 

THIS IS A 
MICROPROGRAM STOP 

WORD. IT INDICATES 
AN UNUSED WORD IN 
CONTROL STORAGE. 
BR~~S'W~SW~~~~N. 

REL.OAD THE MICROPROGRAM. 
t. OPERATE RESET SWITCH. 
2.· SET ADDRESS COMPARE 

SWITCHES TO ADDRESS 
RECORDED FROM BAR. 

3. SET ADDRESS COMPARE 
TO STOP. 

4. OPERATE MPL POWER 
ON SWITCH. 

CL.OCK STOP, BAR NOW 
CONTAINS ADDRESS WHERE 
BRANCH OCCURRED DISPLAY 

WORD AT ADDRESS FROM 
BAR. GO TO MIC SECTION 

ANO DECODE WORD TO 
DETERMINE CAUSE OF 

BRANCH 

L.DOP ON AOORESS 
FROM BAR AND SCOPE 
FOR FAILURE. REFER 
TO CTRL SECTION FOR 

THEORY. 

CTRL SECTION 

447460 447461 
19 Dec 75 12 Mar 76 
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I. OPERATE RESET. 
2. OPERATION MODE 

TO CHECK STOP. 
3. OPERATE 

SEEK/L.OAD HEAD 
SWITCH. 

4. OPERATE IW'L.. 

I. RETURN SEEK/LOAD 
SWITCH TO NEUTRAL 

2. OPERATION MDOESWITCH 
1 ~'ifA~':.'r~t 
4. OPERATEIMPL.· 

I. OPERATE RESET. 
2. OPERATE 

SEEK.LOAD HEAD 
SWITCH. 

3. OPERATE IMPL. 
4. SEEK IN SEVERAL 

TRACKS FROM 0,. 

I.RETURN SEEK/LOAD 
HEAD SWITCH TO 

NEUTRAL. --1 __ 2. OPERATE RESET. 
3. OPERATE I MPL. 

REPLACE 

REPLACE 

Bl14 ANO B2S2 

MPL. 4SA OR 
4SB 

MPL. 245 
LAIOI 

I. OPERATE RESET. e 2. OPERATE 
SEEK/LOAD HEAD ------- 'LOAD HEAD 

SWITCH. 3. OPERATE 
IMPL. 

SCOPE 
MPL. FIL.E DATA AT 

BIT4B09 SEE L.AIOI REFER 
TO MPL 2eo. SYNC 
INTERNAL. PL.US. IF 

UNABLE TO SYNC, (SWEEP 
FREE RUNNINGI DATA IS 
MISSING FROM DEVICE. 

NO 

RETURN SEEK/LOAD HEAD 
SWITCH TO NEUTRAL. 

OPERATE RESET. SET UP 
TO SCOPE B2S2P01 (+MPL 

START TO CLOCK) • 
OPERATE IMPL. FEALD 

LA201 

HARDCORE ANALYSIS (PART 4 OF 6) 

OPERATE 
SEEK/LOAD HEAD 
SWITCH IN BOTH 

DIRECTIONS 
SEVERAL TIMES 

MPL 45A OR 
45B 

REPLACE 
1 • B2N2. B2M2, 

B3T2. BI52. B2P2. 
B2S2. B2F2 

IF PROBLEM 
REMAINS, DO CE 
PANEL CHECKOUT 

ON PANEL 30 

PANEL 30 

IF SCOPE SWEEP IS A 
SOLID L~X~LAE~ROBLEM 

I. OPEN CA~b~' 23FD TO 
2. DEFECTIVE CARD IN 

23FO •. 
3. DEFECTIVE HEAD. 
4. B2Q2 

MPL ISA OR 
15B 

SCOPE 
A-B1T4406 ANO G09 

OBSERVE FOR COINCIDENT 
MINUS LEVELS WHIL.E 

EXECUTING IMPL. REFER 
TO LAIOI 

YES 

CU CARDS, BIT4, 
BIS2. REFER TO 

LA101-205 

DISPLAY CONTROL 
STORAGE ADDRESS 
'.OOFC' = '00 06 

1F 01' 

2S2. B2F2. B2N2. 
B2M2. B2P2. 
B2T2.B3T2 

HARDCORE ANALYSIS (PART 4 OF 6) 

START 65 

REPLACE 
CU CARDS: B2F2 •. 
B2S2. BI52. B202. 
REFER TO LA10l 

REPLACE 

81S2. B1T4. B2S2. 
B1P2.B2N2.B2P2 

IF PROBLEM REMAINS, 
DO MPL FILE 

CHECKOUT (SEE MPL 
4SA OR 45B) CHECK 

CABLES TO AND FROM 
MPL FILE. 

IF PROBLEM 
REMAINS, DO CE 
PANEL CHECKOUT 

ON PANEL 30 

MPL 15A OR 15B 
45A OR 45B 
PANEL 30 

START 65 

c 
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HARDCORE ANALYSIS (Part 5 of 6) 

• Check if hardcore test 1 loaded and ran 
correctly. 

START 50 

HARDWARE AND 
MICROPROGRAM LOAD 
.OF CS SUCCESSI'"UL. 

ALSO, EXECUTION 01'" 
DIAG. LOAD I AND 2 

OK. 

I. DISPLAY CS USING 
ADDRESS RECORDED 

I'"ROM BAR. 
2. RECORD DISPLAYED 

WORD. 

I. OPERATE RESET SWITCH. 
2. SET IAR TO STARTING 
ADDRESS 01'" DIAG. IN 
WHICH I'"AILURE WAS 
DETECTED. USE RECORDED 
BAR POINTS TO DIAG. 

BAR = HEX: 
0000-001'"1'" 
0100-011'"1'" 
0200-021'"1'" 
0300-031'"1'" 
0400-041'"1'" 
0500-051'"1'" 
0600-061'"1'" 
0800-081'"1'" 
0900-091'"1'" 
OAOO-OAI'"I'" 
OBOO-OBI'"I'" 

SET IAR 
TO HEX: 

0000 
0110 
02E4 
03BC 
04CO 
0560 
0600 
0800 
0900 
OAOO 
OBOO 

3. SET ADDRESS SWITCHES 
TO RECORDED BAR VALUE. 
4. SET ADORESS COMPARE 
SWITCH TO STOP. 
5. OPERATE START SWITCH. 

CLOCK STOP ON AND 
IAR • SWITCH 

SETTING. 
I. DISPLAY CS USING 
ADDRESS NOW IN BAR. 
2. RECORD DISPLAYED 

WORD. 

-----..•.... - ......... --. 

c C-
.,' 

REPLACE 

B2P2. B2H2 
B2K2. B2N2 
B1U4 

~----~--------------- .----------~ 

3830-2 

MICRO TO 

447460 
19 Dec 75 
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USING CHECK I 
REGISTER CONTENTS 
RECORDED ON START 
50 AND WORD ~UST 
DISPLAYED, GO TO 

MICRO 150 

MICRO 150 

447461 
12 Mar 76 

RAW RCI'"903 
LET.6/6/T3 

C'·~·.· "'-

'0100' = 71DFE7BE 
'01 DO' = 022E4F EC 

USE RECORD.EO 
CHECK I 

REGISTER 
CONTENTS TO 

ENTER I'"SI 

I'"SI 30 

(~ 

NO 

REPLACE 

B2P2. B2K2. 
B202. B2T2. 
B2M4 

REPLACE 

B2H2. B1H2. 
B1J2 

--.- -- .. --.-~~~~-

c c c cc 
HARDCORE ANALYSIS (PART 5 OF 6) 

'0100'= 40C3D6D7 
'0100' = 022E4FEC 

REPLACE 

B2P2. B1N2. 
B2F2. B202. 
B2N2 

HCOO COMPLETED. 
HCOI DID NOT 

COMPLETE OR DID 
NOT LOAD. 

DISPLAY CS ADDRESS 
'0100' AND '0100' 

'0100' = '40 C3 06 
07'; '0100' = '01 

CE CE AA' 

I.SET IAR TO '0110' 
2. SET ADDRESS 

SWITCH TO RECORDED 
BAR VALUE. 

3. OPERATE START 
SWITCH. 

CLOCK STOP ON AND 
IAR = SWITCH 

SETTING. 
I. DISPLAY CS USING 
ADDRESS NOW IN BAR. 

2. RECORD WORD 
DISPLAYED. 

HARDCORE ANAL YSIS (PART 5 OF 6) 

START 70 

NO 

I. 0 I SPLAY WORD 
LOCATED AT ADDRESS 
FROM RECORDED BAR. 

2. RECORD WORD 
DISPLAYED. 

MLMOOOI 439321 
START 70-R 

RBL RCI'"903 
LET.6/6113 

START 70 

( 
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HARDCORE ANALYSIS (Part 6 of 6) 

1. SET DISPLAY SWITCH 
TO REGISTER SELECT 

2. SET REGISTER SELECT 
TO FAILING BYTE 
BYTE 0 SA REGISTER 
BYTE 1 sa REGISTER 
BYTE 2 SC REGISTER 
BYTE 3 SO REGISTER 

3. OBSERVE REGISTER 
DISPLAY LIGHTS WHILE 
ROTATING DATA 
ENTRY SWITCHES. 

• Check for failure in the data path, 
address path, or control storage during 
a manual operation. 

ND 

RETURN TO'START 55 AND 
YERIFY THAT PROCEDURES 
WERE CORRECTLY FOLLOWED 
TO THIS POINT. IF THESE 
WERE FOLLOWED, PROCEED 
TO CE PANEL CHECKOUT. 
SUSPECT: 

SUSPECT CARDS 
B2T2.B2N2 
AND B2S2 

3830·2 

DE 103 

I. CLOCK AND ITS STARTI 
STOP CONTROLS. 

2. CE PANEL SWITCHES. 
3. YOL TAGES. 

STORAGE READIWRITE NOT 
CORRECT OR MACHINE 

RESET ACTIVE. 1. 
SUSPECT CARDS 83C2. 

81P2. 82N2, AND 
82P2. 2. SUSPECT 

TRILEAD. 

::::::::::::::::::::::::,.:::,:.:.::::::::.,::::.:::::::::::'::::}:: 

::::::NOTE SIMPLIFIED STORAGE 
:·;:;:Al TER DISPLAY DIAGRAM ..... 
,,:':: IS ON PANEL 115. 

r 447460 
19 Dec 75 

. ... 

447461 
12 Mar 76 
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1. MATCH THE 
FOLLOWING 
SUSPECT CARDS 
WiTH FAILURE 
INDICATION: 

~~1~~ ~nM~~2~i~:!.\~t~ 
BYTE 1 B3T2. B3C2. B2J2 
ARRAY CARDS B3F2. 83H2. B3K2 
BYTE 2 B3T2. B3C2. B2H2 
ARRAY CARDS B3F2. B3H2. B3K2 
BYTE 3 B3T2. B3C2. B2L2 
ARRAY CARDS B3G2. 83J2. B3L2 

ALL BYTES B3C2.83T2.82N2.B2G2 

SUSPECT TRILEADS 
CHECK 83 BOARD VOLTAGES 

2. SCOPE FOR FAILURE USING 
STORAGE ALTER/DISPLAY 
AND FAILING PATTERN. 
REFER TO PANEL 115 AND 
CTRL600. 

FSI32 

0000 () o o o o C) () 

KP101-103 

I. SUSPECT 
CARDi~p~2T2, 

2. SUSPECT ACR 
SWITCHES 

KPI05 

o o 

SET ACR WITH 
SAME PATTERNS 

USED TO SET IAR 

YES 

KPIOI 

o AND I 

o 

I. SUSPECT 

a~~~DS1~2=~P2 
2. S':'SPECT ACR 

SWITCHES 

RL305 

o 

KPI03 

I. SUSPECT 

e~~~DS1~2i~P2 
2. S':'SPECT ACR 

SWITCHES 

FAY RCFIIl5 
LET. 6161 T3 

() 

HARDCORE ANALYSIS (PART 6 OF 6) 

SA, sa, SC, AND SO SA OR SC 

SUSPECT SET OR 
GATE PULSES 

SUSPECT CARDS: 

~~2'2~~T~ ~~g~t 
LOGIC STARTING ON 

RS302 (a aUS) WHILE 
ATTEMPTING TO SET 

REGISTER 

RS302 

sa OR So 

SDI.iT~W~~D~2~~AIS~~I. 
2. SET FAILING RtGISTER 
Isa OR SOl WITH FAILING 
YALUE. 3. IF REGISTER 
SETS OK REPLACE CARD 

NDW IN a!D21 OTHERWISE, 
CONT NUE. 

YES 

GO TO START 110 
AND PERFORM 

MANUAL 
REGISTERS TEST 

START 110 

HARDCORE ANALYSIS (PART 6 OF 6) 

C) r-"~ 
10 f''\ 

~) o o o 

START 75 

START 75 

~ , I 

\"-./ 
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MANUAL REGISTERS TEST (Part 1 of 2) 

• Test general purpose register by 
manual set/reset of bit patterns. 

• Cards involved in this analysis: 
B1E2 B1K2 B1P2 
B1 F2 B1 L2 B202 
B1G2 B1 M2 B2E2 
B1H2 B1N2 B2F2 
B1J2 B2J2 

'SNAP 

75 

1. SET ALL 
REGISTERS TO '00'. 

2. SET ALL 
REGISTERS TO 'FF', 

3. SET ALL 
REGISTERS TO '01', 
4. IGNORE F REG 

CONTENTS 

YES 

Bl H2 AND B1J2 

3830-2 

ST ... RT 85 

REPL ... CE 

BIP2, BIK2_ IF STILL 
FAILS, GO TO LOGIC 
AND SCOPE REGISTER 
(TABLE II-

©Copyright IBM Corporation 1972, 1973,1975, 1976 

REFER TO T ... BLE 
I. S .... P 

REGISTER IF 
POSSIBLE ... ND 

RETRY. 

YES 

P-BIT IN ... ND OUT ON 
BIN2. (REFER TO 
LOGIC - R ... 304.) 

BIN2 OR SCOPE 
B ... CK TO F ... ILURE 

(T ... BLE I) 
NOTE 1 

R ... 304 

YES 

11---------~--------____ TA_Bl._£ .:,' __ _ 

-- I REG CARD LOGIC 

'----..... ----' 1 ~ ~ ~ 
TG 

YES 

REPL ... CE 
DEFECTIVE 

REGISTER C ... RD 

GO TO LOGIC ... ND 
SCOPE F ... ILURE 

(T ... BLE I) 

-I SA ;;;;.--;;;-
SC 

-I sa ;;;:-~ 
so 

I ~:~~ NA 
TO ---------I!! 81M2" RG201 

Ta ---------
~ 81L2"' RG301 
NC 
TC ---------
GO 
OlD 81F2" RG401 

~ 
GE 

::: 11 K2 RGbOl 
TE 

GF 

=~ B1G2 RG601 
TF 

• SAME PART NUMBER 

•• SAME PART ~R 

C -' (/ 

S .... P BIH2 ... ND 
BIJ2 

S .... P (IF POSSIBLE) 
OR REPLACE CARD 
ASSOCIATED .ITH 

FAILING REGISTERS 
(TABLE I) 

REPLACE 

DEFECTIVE CARD 

C CI C 

REPLACE 

DEFECTIVE CARD 

.,cOPE IN AND OUT ON 
ONE OF THE BAD 
REGISTERS WHILE 

TRYING TO SET BAD 
BIT TO O. REFER TO 

LOGIC (TABLE 1). 
NOTE 1 

C 

IF D-BUS INPUT TO 
REGISTER = I (SOLID 
LEVEL) SUSPECT DATA 

ENTRY S.ITCHES. CHECK 
IN AND OUT OF D-BUS 

CARD (BIN2). REFER TO 
LOGIC RA304. 

I. OPERATE RESET. 2. 
SET ENTER/DISPL ... Y 

S.ITCH TO ANY POSITION 
OTHER THAN REGISTER 

SELECT. 3. SCOPE THE 
HOT BIT AT ITS INPUT TO 

DETERM I NE .H I CH 
REGISTER IS PLACING THE 

BIT ONTO THE BUS. 

(y' 

----------~-

e c c- C 

MANUAL REGISTERS TEST (PART 1 OF 2) 

REPL ... CE 
DEFECTIVE C ... RD 

B1N2 BIP2 B2J2 

R ... 344 

SCOPE ONE OF THE 
BAD REGISTERS WHILE 
TRYING TO SET TO I. 

REFER TO LOGIC 
(TABLE I) FOR 

REGISTER SCOPE 
POINTS. 

NOTE 

NO 

REPLACE OR S.AP 
CARD ASSOCIATED 

.ITH FAILING 
REGISTERS 
(T ... BLE I) 

SCOPE INPUT TO BIN2 
(0 BUS) FOR BAD BIT 
.HILE TRYING TO SET 

YES 

NO 

TO I. REFER TO 
LOGIC RA304 

BIH2 AND B1J2 

YES 

1. OBSERVE THE REGISTER DISPLAY 
LIGHTS AND PULL THE REGISTER 
CARDS ONE AT A TIME. IF THE CARD 
CAUSING THE HOT BIT IS PULLED THE 
BIT LIGHT MAY GO OFF. THIS MAY 
INDICATE THE DEFECTIVE REGISTER 
CARD. 

NO 

REPLACE 

DEFECTIVE CARD 

MANUAL REGISTERS TEST (PART 1 OF 21 

c ( 

START 80 

START 80 
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MANUAL REGISTERS TEST (Part 2 of 2) 

• 
• 

Use a microprogram word to test 
the A- and B-registers. 
Cards involved in this analysis: 
A1N2 B1E2 B1J2 B1M2 
A1T2 B1F2 B1K2 B1N2 
B102 B1H2 B1L2 B1P2 

START 110 

THE FOLLOW I NG 
~OCEOUItE WI LL 

CHECK A OR B 
REGISTER ~ATH INTO 

ALU 8Y USE OF A 
STORED MICROWORD. 

I. ALTER CONTROL STORAGE 
AT ADDRESS '0000' WITH 
THE FOLLOW I NG 
MICROWORDI 

1100411000 
2. SET REGISTER GB TO 

'00' . 
3. OPERATE RE·SET SWITCH. 
4. OPERATE STOP/51 SWITCH 

YES 

I. SET REGISTER Ga' 
TO '01'. 2. OPERATE 

RESET SWITCH. 3. 
OPERATE STOP/51 

SWITCH. 

YES 

I. OPERATE RESET SWITCH. 
2. OPERATE IMPL SWITCH. 
3. A. W~~E~A{51~A:~RD. 

100 TO DECODE 
REGISTERISI BEING 
USED. 

B. USE FAILING BAR 
ADDRESS TO 
ADDRESS COMPARE. 
RECYCLE THE 
FAILURE IN CHECK 
BYPASS MODE. 

C. SEE TABLE I AND 2 
FOR POSSIBLE 
FAILING CARDS 
AND LOGIC. SCOPE 
FOR FAILURE. 

D. SUSPECT EXTERNAL 
INPUTS TO REGISTER 
CARDS. 

B1Q2 
B1R2 
B202 

B2E2 
B2F2 
B2G2 

B2H2 
B2J2 
B2K2 

REFER TO CTRL AND 
MIC SECTIONS FOR 
ALU AND MICRO 
THEORY. 

FAILURE APPEARS TO BE 
HOT P BIT. 

I. OPERATION MODE 
SWITCH TO CHECK BYPASS. 
2. OPERATE RESET. SET 

Ga TO '01'. 

B2L2 
B2N2 
B1G2 

OB~ER~~T~E!T~~t~~·,F 
P BIT ON. REPLACE BIN2. 

LM; I ~-~.!.6 ~~~k og..tgK 
CIRCUIT FOR ERROR. 

RECYCLE WORD BY 

J, 
'7 

I 

OPERATING START SWITCH. 
A-REGISTER CHECK RA201. 
B~REGISTER CHECK RA202. 
SEE TABLES I AND 2 FOR 
POSSIBLE FAILING CARDS. 

~ 

3830-2 

RA201 
RA202 

RA201 
RAZ02 

©CopVright IBM Corporation 1972. 1973.1975. 1976 

o o 

REPLACE 
BIN2.REFER TO 

LOGIC. 

RA301 

I. OPERATION SWITCH TO 
CHECK BYPASS. 

'2. OPERATE RESET 
SWITCH. 

3. OPERATE STOP/51 
SWITCH. OBSERYE BIT 

PATTERN IN GB REGISTER. 
4. SWAP BIH2 WITH BI~2. 

I. OPERATE RESET 
SWITCH. 2. SET 
ENTER/DISPLAY 
SWITCH TO ANY 

POSITION OTHER THAN 
REGISTER SELECT. 

3. USE MACHINE LOGICS 
AND SCOPE THE HOT 

BITISI AT ITS INPUT TO 
THE A-REGISTER lOR B

REGISTER FOR B-ERRORSI 
TO DETERMINE· WHICH 

REGISTER IS PLACING THE 
BIT ONTO THE BUS. 

t 

REPLACE 
BI~2 (BITS 0-31. 
BIH2 (BITS 4-71. 

TEST AND RETURN 
TO CUSTOMER 

A-BUS 
A-BUS 
B-BUS 
B-BUS 
P-BIT 
D-BUS 

0-3 RAZOI 
4-7 RAIOI 
0-3 RA201 
4-7 RA301 

RA301 
OUT RA304 -0 

4. TABLE I AND 2 
LIST POSSIBLE 
FAILING CARDS. 

J, 
'7 
RA.O. 
RA201 
RA301 

0 0 0 

MANUAL REGISTERS TEST (PART 2 OF 2) 

Table 1. A-Register Table 2. 80Register 
Register C.d Exter .... Input L ..... Register Card 
GC GC 
NC B1L2 TC B2H2 RGlOl- 306 NC B1L2 TC 
Me B21<2 Me 
MO GO 
TO B1F2 B1J2. B1H2 RG401- 406 
NO B1R2.B1Q2.B1N2 

NO B1F2 TO 
GB 82K2 MD 
Nil B1M2 TI RG201-206 

Mil Blo2 

GB 
NB B1M2 TB 

GA Bl02 MB 
NA A1T2.B1N2 
TA B1E2 B1J2 RG10l- 106 

MA Bl02. B1F2 1+ 
ALUO 3 B1J2 RA201 203 

GA - NA -. TA B1E2 

MA 
---0---

ALU4-7 B1H2 RA101 103 GE 
ALUP 1I1H2 RAlOl 304 
Clock B2H2 KK201 205 
CO Decode. B1P2 
Reg Sets B2H2 B2K2 OE10l- 106 

JAR. DAR. CK B2H2 
Formet OICOde B1N2 B2K2. B1H2 RL10l - 105 

NE B1K2 TE 
ME 
TF 

...Q.E 81G2 
MF 
NF 

IAR. DAR. TAR. B21<2 CA Decode. R1H2 RL201 - 207 
Format Decode SA B2D2 

\ SC 

SB B2E2 
SO 

0 0 

\ 
\ 

\ 
\ 

./ 
/ 

./' 
REFER TO START 900-9" 
FOR CARD FLOW AND 
COMMON 

./ 

A-Register Check 
(Bit 4 of Check 1 
Register) 

B-Register 
Check Bit 5 
of Check 1 
Register 

ALU 

ALU Check Bit 6 
of Check .1 
Register 

.11 
BR 
ST B2F2 
TG 
ALUO- 3 B1J2 
ALU4 -7 B1H2 
ALUP B1N2 
Clock B2N2 
CD Decode. B1P2 Reg Sets 
IAR.DAR. B2H2 Format Decode 
IAR. OAR. TAR. 
CA Decode. B2K2 
Format Decode 

MANUAL REGISTERS TEST (PART 2 OF 2) 

0 0 0 0 0 0 0 0 0 0 

START 85 

Extern .. Input Logic 

RG301 - 306 

B1R2.Blo2 RG401 - 406 

RG201 - 206 

Blo2 

A1T2 
Bl02 RG10l - 106 

Bl02.B1N2 

RGSOI 

B1U4 

RG601 

B2G2. B2H2. B2J2. 
B2K2. B2L2. Bl E2. RS10l - 103 
A1N2 
A1N2. B1E2. B2H2 
B2J2. A1N2. B1E2 RS201 - 203 
B1N2.B1E2.B2L2 

RB10l - 106 

RA201 - 203 
RA10l- 103 
RA301- 304 
KK201 - 205 

B1N2. B2J2 DE10l - 106 

RL10l -105 

RL201 - 207 

START 85 

r'~ 0 If" 0 C I ' ' , 
\vi .' ,y -" 

L_ 
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CONTROL UNIT FAILURE (From Device) 

MLX 1 

MESSAGE INDICATES 
REASON DIAGNOSTIC 
CANNOT BE LOADED. 
I. 3XXI-23~D SEEK 

CHECK. 
2. 3XX2-23~D ~ILE 

NOT READY. 
3. 3XX3-23~D READ 

CHECK. 
4. 3XX4-IMPROPER 

RUNNING 
PROCEDURE. 

BE SURE THAT CORRECT 
DEVICE DIAGNOSTIC DISK 

IS INSTALLED PROPERLY 
IN 23~D ~ILE. RESEAT 

L6~g,~As~IAl~6~T~~T~~OM 
CONTROL MODULE. 

START 25 

3830·2 

19 Copyright I BM Corporation 1977 

CORRECTED I 
T" DEVICE 
MLM 

447464 
15 Nov 77 

GO TO START 25 
ENTRY A ~OR 

COMPLETE 
CHECKOUT 

START 25 

c " ...• c c 

IoILX 1 

YES 

~SI 5 

C (~: 

GO TO ~AULT 
SYMPTOM INOEX 
~DR SUGGESTED 
~AILING UNITS 

AND DIAGNOSTICS 

FSI SECTION 

C o. C C' .. ;~ C C; ,'" 

MLX-I 

MESSAGE INDICATES 
REASON DIAGNOSTIC 
CANNOT BE LOADED. 
I. ~XXI-23~D SEEK 

CHECK. 
2. ~XX2-23~D ~ILE 

NOT READY. 
3. ~XX3-23~D READ 

CHECK. 
4. ~XX4-IMPROPER 

RUNNING 
PROCEDURE. 

YES 

BE SURE THAT CORRECT 
DEVICE DIAGNOSTIC DISK 

IS INSTALLED PROPERLY 
IN 23~D ~ILE. RESEAT 

L6~g,~~s~IAl~~T~~T~~OM 
CONTROL MODULE. 

NO 

. ~-::: C (' ... ~:\,~\ 

THE ~IRST DISK 
IS B~, ~DER A 

('" 
. ~'/ 

(~ 
,,#"' C C (> 

:; (~ 

CONTROL. UNIT FAIL.URE (FROM DEVICE) 

MLX-I 

POSSIBLE ~AILING UNITS. 
I. A-BID2 CTL-I BUF~ER 
AND TRANS~ER CONTROLS -
GAIOI-I04. 2. A-BIB2 

O:1~E~~1R~~E~~~R! 
GA410-TOI. 

ALSO SUSPECT. I. LOOSE 
CTL-I CABLES I~ROM 

~N8I~~~ ~~c~6ksl ~S 
PUSHED IN PINS -

'A~TO-OTI. 2. LOOSE +6 
SERVICE TO DRIVERSI 

REC~~~E~:I C~-!l~~4.B4. 

3. A-BIQ2 
CONTROL LOG I C -

GA201-203. 

CONTROL. UNIT FAIL.URE (FROM DEVICE) 

-(- (0, (~- (~ (' . 

START 90 

START 90 
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CU CLOCK STOPPED ANALYSIS (Part 1 of 3) 

• Check out why Clock Stopped 
indicator is on. 

• Cards involved in this analysis: 
B1 N2 B2B2 B2F2 B2P2 
B1 P2 82C2 B2H2 B2Q2 
B1 S2 B2D2 B2M2 B2S2 
B1T4 B2E2 B2N2 B2T2 
B1U4 

START 30, 4.0, 45 

REPLACE 

CU CARD BZTZ 
ADDR GEN BZHZ 

IAR 

TEST AND RETURN 
UNIT TO 

CUSTOMER 

3830·2 
447464 
15 Nov 77 

o Copyright IBM D,rporation 1971 

() ~ \0 o 

A SECOND CHECK I 
ERROR OCCURRED 

DURING FIRST 
MACHINE CYCLE AFTER 

SELECTIVE RESET 
ISSUED, OR CLOCK 
FAILED TO RESTART 

0-
t 

A SECOND CHECK I ERROR 
OCCURRED AFTER SELECTIVE 
RESET WAS ISSUED BUT 
BEFORE CU WAS SELECTED 
BY THE CHANNEL. 

I. PLACE CU IN CE 
NORMAL MODE. 

Z. DISABLE THE 
CHANNEL INTERFACE. 

3. OPERATE RESET. 

CU CARD BZQZ 
CHECK I 

REGISTER 

USE RECORDED 
CHECK I 

REGISTERS 
CONTENTS TO 

ENTER FSI 

DISPLAY CONTENTS OF 
STORAGE LOCATION 

THE CHECK I REGISTER 
CONTAINS SECOND ERROR. 
DISPLAY STORAGE 
'0648' - '0&48'. 
BYTES '064A' AND 
'064B' WILL CONTAIN 
THE FIRST ERROR 
UNLESS THE FOLLOWING 
HAS oCCURREDr-.'--____ ..J 

IF MULTIPLE BITS ARE ON 
IN BYTES '064A' AND 
'064B' IWHICH ARE 
INVALID OR SEEM 
UNRELATED), SUSPECT 
DISCONNECT IN SEQUENCE 

~O~E~?~~t~GtO~¥~N~~ECK 
0~EE~T~Rp~¥+ER~T~~~:ISE, 
BYTES '064A' AND 
'064B' TO ENTER FSI. 

rfo, 
'Y 
FSI 30 

'0648' - ·064B'. START 
USE BIT PATTERN IN 96 

BYTES '064A' AND 
'064B' TO ENTER 

FSI. 

FSI 30 

o o o o 

USE PRESENT 
CONTENTS OF 

CHECK I. 
REGISTER TO 

ENTER FSI 

o 

I 

o 

A SECOND CHECK I 
ERROR WAS DETECTED 

OUR I NG SECOND OR 
THIRD MACHINE CYCLE 

AFTER SELECTIVE 
RESET WAS ISSUED 

SCOPE 

-STORE CALL 
CYCLE LINE AT 

PIN BZP2B05 

YES 

THE SECOND 
ERROR OCCURRED 

DURING THE 
INST/CALL CYCLE 

0-
I. OPERATE 

RESET. 2. SET 
IAR TO '0040'. 

3. OPERATE 
START. 

NO 

USE RECORDED 
CHECK I 

REGISTER 
CONTENTS TO 

ENTER FSI 

o o () 

START 45 

DISPLAY 
CONTENTS OF 

CONTROL STORAGE 
AT IAR ADORESS 

I.DISABLE CU INTERFACE. 
2. OPERATE RESET. 3. 

OPERATE IMPL. IF 
FAILURE STILL EXISTS 

c~tt~ A:~ET ~?2gB;t. 
OTHERWISE, SUSPECT 

CLOCK 82N2, B2M2. 

E PANEL 
HECKOUT 

PANEL 30 

91 

CU CLOCK STOPPED ANAL YSIS (PART 1 OF 3) 

SM661 

REPLACE 

CU CARDS, B2Q2 -
CHECK I REGISTER. 

B2N2 - CLOCK B2M2 -
OSCILLATOR. 

DISPLAY CHECK 2 
ERRORS. (SEE PANEL 

50.1 USE CONTENTS 
OF REGISTERS TO 

ENTER FSI. 

FSI 20 

THIS IS A MICROPROGRAM 
STOP WORD. BAR CONTAINS 
ADDRESS OF PREVIOUS 
INSTRUCTIONS. EXAMINE 
CONTENTS OF CONTROL 
STORAGE AND CAS TO 
DETERMINE CAUSE OF 
WRONG BRANCH. 
RUN MICRODIAGNOSTICS IN 
RECOMMENDED ORDER INDTE 
4 ON START 45). 

~~c~08~~a~~tl~~TIN 
LDDP AND SCOPE. 

o , 

Start 
Clock I nstr Data , Access Call 1 Store 

Cycle I Cycle Cycle 

Contents I I w.th clock 
Stopped 

IAR: '0040' '0008' 

BAR: 1st Fa.1 Addr lst Fat! Addr 

DAR -

CHK·l REG: lst Error 1st Error 

CU CLOCK STOPPED ANAL YSIS (PART 1 OF 3) 

START 95 

1 tnstr 
Cycle I 

I I 
'0008' ·OOOC· I 

lst Fa.1 Add. '00(]8' I 

2nd Error 2nd Error I 

START 95 

o o 0· .. ···· O' 0···· j., .• , ;,' 
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CU CLOCK STOPPED ANALYSIS (Part 2 of 3) 

START 95 

DISPLAY BAR AND 
THE CHECK t 

REGISTER 

c~ 
" 

C: C C' C (~ C c! ". c -,' ~';;' ..... 

Chart 1 
Storage Location '0648' 

'064S' '0649' '064A' 
r-----------

Back-up Addr Reg Check-1 Reg 

71B o 

:: .' 

:; : 

13 0 

Backup 
Register 

o 
DISPLAY THE 

CONTENTS OF STORAGE 
LOCATION '0648', 

BYTES '064A' AND 
'064B' CONTAIN THE 

FIRST CHECK 1 
ERROR. 

___________ --a 

7 
P 
I 

REPLACE 

B2C2 

TEST AND RETURN 
UNIT TO 

CUSTOMER 

3830·2 

YES 

REPLACE 

B2B2 

REPLACE 

B2Q2 (CHECK 1 
REGISTER PARITY 

GENERATOR) 

© Copyright IBM Corporation 1972. 1973 

YES 

REPLACE 

B2B2 

DISPLAY THE CONTENTS OF 
STORAGE LOCATION '0648'· 
BYTES '064A' AND '064B' 

CONTAIN THE FIRST 
ERROR. COMPARE THE 
CONTENTS TO THE BIT 

PATTERNS ON FSI PAGES 

FSI 30 

COMPARE THE 
CONTENTS TO THE 

BIT PATTERNS 
BEGINING ON FSI 

30 

REPLACE 

B2C2 

Storage Address Bus ~ 

Bits 1-7, P/S-15,P 

MLM0002 437414 
START 96-L 

FA8 RCF875 
LET.8/6/73 

RL302 
RL402 

7 
P 

C -, 
(" C 

'064B' 

15 

BAR Bits 0-7 P 

BAR Bits 1 

:: . 
: .. 

CE Panel 
Line Receivers 
and.!:::.!!J~~1i 

C (: c 

CU CLOCK STOPPED ANALYSIS (PART 2 OF 3) START 96 

Address 
Compare 

o 

,..... ...... 15 
P P 

RL304 
RL404 

CE Address Hi 
Bits 0-7, P and 
Lo Bits 0-7, P 

Compare .... -'----. 
PANEL 40 
Bit 

Clock 
Stop 
Ckts 

KK304 

Control Unit CE Panel 

PANEL 10 

CU CLOCK STOPPED ANALYSIS (PART 2 OF 3) START 96 

C',> ., ( 
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CU CLOCK STOPPED ANALYSIS (Part 3 of 3) 

START 915· 

YES 

STORAGE INTEGRITY 
MUST BE VERIFIED 

BEFORE CHECK I 
ERRORS ARE 

CONSIDERED VALID. 

I. RECORD CHECK I 
REGISTER CONTENTS 
BEFORE RESETTING. 
2. OPERATE RESET. 

DISPLAY THE 
CONTENTS OF THE 
FOLLOWING STORAGE 
LOCA TJ ONS. THE 
CONTENTS SHOULO BEl 

HEX BYTE 
ADDRESS 

0 2 3 
0000 10 73 DO 01 
0004 62 C4 02 11 
0008 92 61 06 10 
OOOC 20 61 C6 10 

~ 

3830-2 

NO 

CHECK CU AND 
MPL VOLTAGES. 

IF OK, PROCEED 

USING CHECK I 
REGISTER CONTENTS 

TO ENTER FSI 
COMPARE BIT 

PATTERNS ON SYMPTOM 
INDEX PAGES 

© Copyright I BM Corporation 1972; 1973 

WORD 
'0000' 
·oooc· 

START 915 

PLACE CU IN 
CHECK STOP. 

OPERATE 
SEEK/LOAD HEAD 

SWITCH 

OPERATE RESET 
SWITCH THEN 
IMPL SWITCH 

FINO YOUR SYMPTOM PROBLEM 
IN THIS CHART 

AI-I.. BYTES ARE 
THE SAME. NOTE I 
VERIFY YOUR 
01 SPL.AY 
PROCEDURE, 
PANEL IS. 16 

BY1E 0 COLUMN 
HAS COMMON 
CHARACTER ANO SO 
HAS BYTE 2 

GATING TO SA 
AND SC 
REGISTER 
FAILURE 

GATING TO 58 
BY T£ I COLUMN HAo 5 AND 50 
COMMON CHARACTER REG I STER 
ANO SO HAS BYTE 3 FAILURE 

THE FIRST WORD 
I S CORRECT AND 
THE REST HAVE NO 
PATTERN 

GATE ~ORCEO 
IAR ADDRESS 
FAILURE. 
REFER TO "l 
TI-tEONV. 

WORDS HARDWARE I MPL. 
'OOOO'-'OOOC' ARE .... S ABLE TO 
~~'~T 13~g~~4~RE BB~D STORAGE 
INCORRECT. MICROPROGRAM 

'0000' = 00 
6e 90 10 
'0004' s iF 
10 F6 00 

COULD NOT LOAD 
STORAGE. SEE 
CHECKOUT 
PROCEDURE ON 
PANEL 30. 

OVERLAY OF 
HAROWARE 
LOADER HAS 
OCCURRED. I F 
MPL FILE 
CYCLED TO 
TRACK 16;. 
SPECI"'l 
OPER ... TION a 
FAILED. 

REF'LACE 
CARDS 

81P2 
82S2 
8202 
82E2 
B1N2 

8202 

82E2' 

82T2 
8212 
B2N2 

82P2 

81U4 

NO P ... TTERN 
MATCHES AeOVE 
SYW"TQMS 

H ... RO .... RE I MPL I MPL 
FAILEO TO CHECK 
STORE DATA OUT 

CO TO 

'" 30 

F5I 30 

FS I 30 

FS I 30 

FSI 30 

FS I 30 

UNUSUAL 
INOICATIONS OR 
CYCLES 

eASIC TIWING CONSOLE P ... NEL 
OR GAT INC CHECK 30 

o 

REPLACE IMPL 
OISK WITH 

SPARE. OPERATE 
RESET. OPERATE 

IMPL. 

YES 

INSTALL REMOVED 
IMPL DISK. 

SCOPE MPL FILE 
DATAI'A-BIT4B09 

YES 

REPLACE 
CU CARDS BIS2, 

8IT~~N~2S2, 

IF PROBLEM 
p~~~6~~T~t 

PANEL CHECKOUT 

PANEL 30 

CU CARDS BIT4 B2S2. 
REFER TO ALD LAI02 
+3 ENGAGE MPL HEAD 

OPERATE THE 
SEEK.LOAD HEAO 

SWITCH 

MPL 15 

CU CLOCK STOPPED ANALYSIS (PART 3 OF 3) 

IREAD 

PLACE CU IN CHECK 
STOP. OPERATE SEEK 

LOAD HEAD SWITCH 
(SEEK IN SEVERAL 
TRACKS AWAY FROM 

0) • 

OPERATE RESET. 
OPERATE IMPL. 

A-BIT4~06 AND G09. 
OBSERVE FOR 

CIONCIOENT MINUS 
LEVELS WHILE 

EXECUTING IMPL 

REPLACE 
CU CARDS BIT4 

AND 8152 

MPL45 TEST AND RETURN 
SCU TO CUSTOMER 

NO 
(SEEK CHECK) 

PLACE CU IN CHECK 
STOP MODE. OPERATE 
THE SEEK/LOAD-HEAD 

SWITCH SEVERAL 
TIMES. 

REPLACE 
CU CAROS 82F2, 

81T4, 82S2. 

MPL 50 

CU CLOCK STOPPED ANAL YSIS (PART 3 OF 3) 

START 97 

START 97 

.-c ____ ) 0 0 OJ&--; ---:s.O.,l-_· --...::I(....c...) ---'O~--_O~··-·-~O~· ~O£.--· ~(oZ-) _O,3o.L_·, ~O~O~OL.......·, ~(;..L-' _O~--·~O~: ~O!'-.--- ( 



C .. :.\ ' PC" L.···· 
(~ 

.;/ (: ('i 
. ~/ 

(' , ~) (,' (-' (' C 

MICRO INSTRUCTION FORMAT DECODE (Part 1 of 2) 

• This page is used to decode an instruction read from control 
storage when no CAS printout is available. 

• One word Ifour bytesl make up an instruction word. 

• The four bvt. are subdivided into control fields lsee lavout belowl. 

• Bvte 2, bits 4-7, and byte 3 are used for addr_ing of next word. 

• Bvte 2, bits 0-3, catrol the format to change the meaning of fields 
in byt. 0 and 1, • IFormat Tablel. 

• • ISvmbol Tablel explains the svmbols used in • 

• • IDecode Tablel on START 102 shows the operation controlled 
by eech value in the fields in •• 

• Details of formats are given in MIC section. 

• Circuits of control unit are given in CTRL section. 

Bvte 2 

( START) 
I 

aUse byte 2, bits 0-3 and byte " bit 3 to enter Format Table. 
• Reference Svmbol Table. 
.. ~o to appropriate column in Decode Table. See MIC and CTRL section of MlM. i 

Bvte 3 ~~O ~~1 

• 

,.;0~ __ ....;:3:...-4.:...... __ ...:7;..., 0 3 4 7 1"0 ___ ...:3 .... 4 ___ ...:7;.., 1"0 ____ 3 .... 4 ____ 7;.., 

.... 1 ..... r_°..Lri--'-i _1 ......... _C..Llx--'-1 -JI I I Ct I I I Cil I I I I I ~EI I ~~~~UCTION , " \ '\ I ' 'F.".,., do,,"do", R ... ~ ,. F.'1f 
r , 

,O_...:...._...:3~4~ __ ...:7;..., 8 11 12 13 14 15 CH and Cl are conditional 

I CW cv I I I I branches. When the condition 
IAR I CX CHCl is satisfied, the respective bit 

L.. -L-. ...J1L......,I1......r.---LI-.J.I--LI.....J I I I 10 lOin IAR will be set. 

'"' If no CW or CV specified by 
Format Decode, IAR bits 0-7 
remain unchanged for next 
instruction fetch. 

A-Ius- (from register or constantl 

B-Bus.{ from register) 

3830·2 

See II columns E and F. 

CX always gated to 
IAR bits 8-11 for 

'--____________ ~ next instruction 
fetch, except for 
Format E. In 
Format E, CX, CH, 
Cl in IAR are set 
by contents of 
register specified 
by decode in 
byte l,.bits 3-7. 
ee II: column B. 

Also used 'RB--for Format 1 2 
Decode 

Format Table 

Format Bvte , Bvte2 

Bit Bit Bit Bit Bit 
3 0 1 2 3 

Ignore 1 0 0 0 
A 

Ignore 1 0 0 1 
A 

Ignore 1 0 1 0 
A 

Ignore 1 0 1 1 
B 

Ignore 1 1 0 0 
A 

Ignore 1 1 0 1 
A 

Ignore 1 1 1 0 
A 

Ignore 1 1 1 1 
C 

0 0 0 0 0 
D 

0 0 0 0 1 
D 

0 0 0 1 0 
D 

0 0 0 1 1 
E 

0 0 1 0 0 
D 

0 0 1 0 1 
D 

0 0 1 1 0 
D 

0 0 1 1 1 
F 

1 0 0 0 0 
Ie 

1 0 0 1 0 
3 

1 0 1 0 0 
la 

1 0 1 0 1 
lb 

1 0 1 1 0 
2a 

1 0 .~ 1 1 
2b 

For additional format details, 
uw format type and refer to 
MlC section of MLM. 

c· (' 

Byte 0,1 Decode 

BvteO Bvte' 

BitlBitlBitlBit 
o 1 2 3 

CA 

CA 

CA 

CD··· 

CK 

CK 

CK 

CW 

CA 

CA 

CA 

CA 

CK* 

CK-

CK* 

XX Isp Op 

CK·* 

NH 

CK** 

CK** 

MH 

MH 

BitlBitlBitlBit 
4 5 6 7 

BitlBitlBit 
012 

Bit IBit IBitl BitlBit 
3 4 5 6 7 

CV ALU Op CB/CD 

CV ALUOp CD 

CV ALU Op CB 

CV ALU Op CB 

ALU Op CB/CD 

ALU Op CD 

ALUOp CB 

CV No ALU CB 

CS ALU Op CB/CD 

CS AlU Op CD 

CS ALU Op CB 

CS ALU Op CB/CD 

CS ALU Op CB/CD 

CS ALU Op CD 

CS ALU Op CD 

CS No ALU o I Spec Op 

CS ML CB/CD 

CS ML 1 I NL 

CS ML CB/CD 

CS ML CB/CD 

CS ML CB 

CS ML CB 

... 
Refer to symbol table for 
explanation and then go t~ II . 

l-' 
"'. / (~ (-~ (-~.': (~ ('" " 

,/ .... 

MICROINSTRUCTION FORMAT DECODE IPart , of 2) START 100 

• Symbol Table 

CA Hex value equals decode of register to 
jbe gated to A·bus input to AlU. 

, See : • column A. 

CB Hex value equals decode of register to 
be gated to B·bus input to ALU. 

See I. Column B. 
CD Hex value equals decode of register to be 

gated from D-bus output from AlU. 
See J. column B. 

, CB/CD Indicates CB and CD above are same 
register. 

CK Hex value is a constant to be placed on 
the A·bus input to ALU. 

CS Hex value decodes to a set or reset of 
a specific ST register bit. Decode of 
DNST21 means if D-bus is non'zero 
for the current AlU Op, set ST register 
bit 2 to 1. 

See III column C . START 102 
CW Hex value gated to IAR bits 0-3 for 

next instruction fetch. 

CV Hex value gated to IAR bits 5-7 or 
4-7, (der*.nding on format) for 
fetching of next instruction. 

Spec Op Hex value (byte 0, bits 2, 3 and 
byte I, bits 4-7) activate hardware 
to perform unique functions. 
See MIC 5. 

MH Hex value gated to DAR ,for data 
ML fetch or store, 
NH See MIC section of MLM for 
NL specifics. 

j 

'ALU Op Hex value is decode of arithmetic 
operation to be oerformed. 
See 18 column D. 

• If-byte 2, bit 7 = 7, gate CK Po A·register bits 0-3; bit 7 = 0, gate CK to A-register bits 4-7. 
··Contenfs are gated to A'fYgiste, bits 4-7 . 

••• No A-bus input to AL U fOf this format. 

MICROINSTRUCTION FORMAT DECODE IP .... , of 21 START 100 

( 
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MICROINSTRUCTION FORMAT DECODE (Part 2 of 2) 

Symbol 
Velue Decode Teble • A B C D E 

,Hex Binllry CA CB/CD CS ALUOp CH ••• 
,,' 

00 00000 O. SA - An B_O 0 
," 

01 
" 

00001 GC SB l_STI A • B_O 1 

02 00010 NO SC DNST21 A'r;fB_O Carry 
,,' 03 00011 NC SO , .... ST 3C A + B_O STO 

04 00100 TO GB , .... STO A + B + C ...... OC ST2 

): 05 00101 TC GA , .... ST5 A - B + C_ OC ST4 

06 00110 MO TB , .... ST6 A + B ...... OC ST6 

:" 07 00111 MC NA , .... ST7 A - B + 1-_ 0 BRO 

08 01000 GB MB, 0_ST4 BR2* 

"," 
09 01001 GA TA O .... STI BR4*** 

,," 

OA 01010 NB TO 0 .... ST2 BR 6 

OB 01011 NA MA 0-.ST3C CHK-2 

[)-
: 

OC 01100 TB MD O-.STO COMMO 

00 01101 TA GC 0-.ST5 AOORO/MC6 

, OE 01110 MB BR 0 ..... ST6 SUPPO/XCHAN 

f:i 

OF 01111 MA MC 0 ..... ST7 ILACT/BOPAR 

10 10000 0 •• 
iff 11 10001 ST 

START 100 

ii"i[ 
12 10010 GO 

13 1 0011 TG 

'< 14 10100 NO 

if;:: 15 10101 NC 

16 10110 NB 

,if' 17 10111 TC 

;f[:i: 
18 11000 GF 

19 11001 GE 

!:i'f! 
lA 11010 NF 

lB 11 011 NE SftINTROOt. 

lC 11100 TF 
fofor ""'rurfl 

card .. 
10 11 101 TE 

IE 1 1 110 MF 
, IF 11 1 11 ME 

• No ,.,i,ttlr ItI/tlCtfld, A-bu, input forcfld to '00' • 

•• Forctl B-bus to '00' (unl_ ALU Op 5 or 7, thtln fOrctl 'FF'). Forctl D-bul to '00'. 

••• Sft MIC 3 for furthtlr dtlr.il,. 

3830-2 

* Ouring IMPL, BR 2 rtIP/tICfId by SECTR. 

** Ouring IMPL, BR 3 rtlPltICfId by BTRDY. 

*** Ouring In/inti, BR., rtlPltICfId by INLIN. 

**** Ouring Inlintl, BR 5 rtIP/tICfId by ILXEQ. 
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F 

CL ••• 

0 

1 

0-0 

Index .ST 1 

ST 3C 
ST 5 

ST 7 

BR 1 

BR 3** 

BR 5**** 
BR 7 

SELTO/MC7 

HL TlO/XFER 

SERVO/MULTI 

CUENO/BFROY 

RSPON/CHANB 

MICROINSTRUCTION FORMAT DECODE IPM"t 2 of 21 START 102 
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DATA FLOW BY CARD (Part 2 of 2) 
Refer to START 905-911 for More Detail 
on Circuits on Each Card and ALD Page Number 

START 900 

LjJ ... ., 

C 
Channel A 1'\ 

H 
Drivers! Bus In A 

A .... 
N Receivers , 

N 
E ""'"-

Tags In A 

L ., 

A B·A1C2 Tags Out A 

B·A1D2 
Switched 

B·A1E2 Bus Out A ..... to A 
~ B·A1F2 i/ 

... 
C 

" A·A1L~ 
H Channel Bus In A ... 
A 8 .... 
N Drivers! , , 
N Receivers .. Tags In B 
E ... 
L 

Tags Out B 
B B·A1C4 

B·A1D4 . Switched 
Bus Out B --. To 

~ B'A1E4 ... B 

B·A1F4 ./ 
A·A1L2i 

C 
" .. Bus In C 

H Channel 
C 

~ 

A 
Drivers! N 
Receivers ... Tags In C 

N , 
E 
L Tags Out C 

C A·A1H2 
Switched A·A1G2 Bus Out C To .. C A·A1F2 -... 

A·A1E2 1/ 
A A1L2 

C Channel " .... H Bus In D 
D 

A Drivers! 
, 

N Receivers 411' 
N t... Tags In D 
E ... 
L 

D A·A1H4 Tags Out D 

A-A1G4 

A·A1F4 
Bus Out 0 .... Switched 

To ~ .. 
A-A1E4 1/ D 

A·A1L2 

3830·2 

© Copyright IBM Corporation 1972.1973 

C ( .. C (:' (:' 

START 900 START 900 

~ ~ 
I 

Switched Channel .. To Selector 
~ .. A Freeze and 

Unfreeze 

A· A1M2 A·A1R2 

, Any CI Check 

Switched , Chk A,B,C,D .. 
To ~ .. Compare Assist Chk 
B 

• Xfer Chk 

A·A1M2 • Load S Reg Chk 

" 

Switched 
To ~ ... 
C 

A·A1M2 

.. 
. 

Switched .. To Selected Tags Out 
... D 

A·A1M2 

C' C" C C (,' (. (~ (" C (" C: ., 
.'/ ,"-",y' c c C'~ C'; 

··.r . 

DATA FLOW BY CARD (Part 2 of 21 START 901 

I Enabled and 
Bus In A Switched .. 

~ .... , To 

Enabled and 
A 

Switched 
... Enable Tags In 

Generate A'A1Q2 
Sw To A~ To r- ~ Channel 

CU , In Tags A 
Sw To B, 

A·A1Q2 Address 
Sw To C A·A1S2 of Chan A A V 

Sw To D. 51' 
[[ 

~ :z 
Enabled and E 

Bus In B ... ... Switched 
~ " ..... To 0 

"' B " Enabled and In 

~ To Chk 2 Switched A·A1P2 
To t.. Multi Connect B2Q2 - Chk 2 , 

Chk 2 B 
Error ~ Interface Chk to .- CU A·A1P2 From 

CU Channel/sl Address of 
Chk 2 to CU Chan B '-- ~ Channel - A·~1N2 Xfer 

Buffer 
A·A1T2 A 

~ 1..1 r- -
Enabled and .. Bus In C Switched ~ 

A·A1T2 
Bus In ., 

To 
Enabled and C 
Switched .., 
To 

A',A1K2 
"- Channel .... 1-' .-

C 

CU • 

Xfer 
Buffer 

A·A1K2 
Address of '-- B ~ 
Chan C 

A·A1T2 

Selected Bus Out .. 
Enabled and ... Bus In D Switched ~ .... 
To 

Enabled and D 
Switched .... To 

A·,A1J2 

D 

CU • 
Read!Wdte 
Transfer AA1J2 ... Controls Address of 

ChanD 

A·A1U2 

DATA FLOW BY CARD (Part 2 of 21 START 901 
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LIST OF CI RCUITS BY CARD (Part 1 of 7) 

• This page lists the 3830-2 circuits by MST card to aid 
you in understanding what is happening when you swap 
cards. 

• Cards with the same part number can be identified by the 
same reverse-printed letter: II II etc. 

• For A-gate MST card part numbers, see microfiche card 
supplied with MLM. 

• Error checking circuits are indicated by an asterisk (*). 

• Refer to START 900 for card-level data flow. 

A-AID2 II (Note 1) 

CHANNEL C SELECTION 

Channel C Selection Relays ....................... CR10l 
Select Out/In C 
tnterface C Enabled 
Allow Selection C _ ................ _ ............• CR 102 

A-AID4 II (Note 1) 

CHANNEL D SELECTION 

Channel 0 Selection Relays .................. " OR 1 01 
Select Out/In 0 
Interface 0 Enabled 
Allow Selection 0 ........................... OR102 

A-AIE2 III (Note 1) 

CHANNEL C RECEIVERS/DRIVERS 

Channel C Bus Out Bits 4-7, P ................. CA401 
Channel C Bus In Bits 5-7 ..................... CA402 
Channel C Mark In 

A-AIE4 II (Note 1) 

CHANNEL D RECEIVERS/DRIVERS 

Channel o Bus Out Bits 4-7, P ................. OA401 
Channel 0 Bus In Bits 5-7 ..................... OA402 
Channel 0 Mark In 

A-AIF2 II (Note 1) 

CHANNEL C RECEIVERS/DRIVERS 

Channel C Out Tags .......................... CA301 
Channel C Bus Out Bits 0-3 
Channel C Bus In Bits 0-4, P. . . . . . . . . . . . . . . . . .. CA302 

Note I: Only with Two Channel Switch, Additional, feature. 
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A-AIF4 II (Note 1) 

CHANNEL D RECEIVERS/DRIVERS 

Channel 0 Out Tags .......................... OA301 
Channel 0 Bus Out Bits 0-3 
Channel 0 Bus In Bits 0-4, P. . . . . . . . . . . . . . . . . .. OA302 

A-AIG2 II (Note 1) 

CHANNEL C RECEIVERS/DRIVERS 

ChanneICOutTags .......................... CA201 
Channel C In Tags ........................... CA202 

A-AIG4 iii (Note 1) 

CKANNEL D RECEIVERS/DRIVERS 

Channe~I)..OutTags .......•.•.......•........ 0A201 
Channel 0 In Tags. . . • . . . . . . . . . . . . . . . . • . • • . .. OA202 

A-AIH2 II (Note 1) 

CHANNEL C RECEIVERS/DRIVERS 

Channel C Out Tags .......................... CA 101 
Channel C In Tags. . . . . . . . . . . . . . . . . . . . . . . . . .. CAl 02 

A-AIH4 iii (Note 1) 

CHANNEL D RECEIVERS/DRIVERS 

Channel 0 Out Tags. . . . . . . . . . . . . . . . . . . . . . . . . . OA 101 
Channel 0 In Tags ........................... OA102 

A-A1J2 II (Note 1) 

CHANNEL D CONTROLS 

Trap Select Out 0- ........................... KD101 
Select Out Latched 0 
System Reset Chan 0 
Selective Reset 0 
Request In 0 
Selected and Sw to 0 
Propagate Select Out 0 
Cmmd Out/ Halt to O ......................... K0102 
CU Busy 0 
CU End 0 
Halt I/O or Busy 0 
Operational in 0 
Address In 0 
Status tn 0 

LIST OF CI RCUITS BY CARD (Part 1 of 71 START 905 

Address Compare O ........ : ................. K0103 
Channel 0 Bus Out Parity Error 
Select Out Oelayed O ......................... K0104 
CU Address Bits 0-4 (Jumpers) Ch 0 
Enabled O .................................. K0105 
Metering In 0 
Run Meter 0 
*Interface Check Chan O ...................... K0106 
System Reset Latched 0 
Machine Reset 0 

A-AIK2 II (Note 1) 

CHANNEL C CONTROLS 

Trap Select Out C ........................... KC101 
Select Out Latched C 
System Reset Chan C 
Selective Reset C 
Request ~n C 
Sefected and Sw to C 
Propagate-Select Out C 
Cmmd Out/Halt to C ......................... KC102 
CU Busy C 
CU End C 
Halt I/O or Busy C 
Operational In C 
Address In C 
Status In C 
Address Compare C .......................... KC103 
Channel C Bus Out Parity Error 
Select Out Oelayed C. . . . . . . . . . . . . . . . . . . . . . . .. KC 104 
CU Address Bits 0-4 (Jumpers) Ch C 
Enabled C ...... " .......................... KC105 
Metering In C 
Run Meter C 
*Interface Check Chan C ...................... KC106 
System Reset Latched C 
Machine Reset C 

A-AIL2 m 
SELECTED CHANNEL DATA AND CONTROLS 

Seltd Bus Out Bits 0-4. . . . . . . . . . . . . . . . . . . . . . .. NE201 
Seltd Bus Out Bits 5, 7, P . . . . . . . . . . . . . . NE202 
Seltd System Reset 
Seltd Command Out 
Seltd Address Bits 0, 1 ....................... NE203 
*Multi Connect 2 .......................... " NE204 

A-AIM2 m 
SELECTED CHANNEL DATA AND CONTROLS 

Address Out Seltd .................. , ........ NE10l 
COMMO-Set CH12 
Seltd Sw to (Set CL 11) 
Suppress Out 
Seltd Oata Out 
Seltd Bus Out Bit 6 .......................... NE102 
Seltd Service Out 
Seltd Selective Reset 
HIO or Busy Seltd 
Bus Out Parity Error Seltd 
CUENO B/C/O ............................. NE103 
Enable CUENO B/C/O 
Seltd Addr Bit 2, 3, 4 
*Multi Connect 1 ............................ NE104 

A-AIN2 
SELECTED CHANNEL CONTROLS 

Seltd Op In ................................. 0L101 
*Check 2 to CCU 
*Chk A.Sw to A+Chk C.Sw to C 
*Chk B.Sw to B+Chk O.Sw to 0 
Special Selective Reset. . . . . . . . . . . . . . . . . . . . . .. OL 102 
Allow Oisable Chan A 

LIST OF CIRCUITS BY CARD (Part 1 of 7) START 905 
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LIST OF CIRCUITS BY CARD (Part 2 of 7) 

A-AIP2 II t 

CHANNEL B CONTROLS 

Trap Select Out B ............................ KB101 
Select Out Latched B 
System Reset Chan B 
Selective Reset B 
Request In B 
Selected and Sw to B 
Propagate Select Out B 
Cmmd Out/Halt to B ......................... KB102 
CU Busy B 
CU End B 
Halt I/O or BusyB 
Operational In B 
Address In B 
Status In B 
Address Compare B .......................... KB103 
Channel B Bus Out Parity Error 
Select Out Delayed B ......................... KB104 
CU Address Bits 0-4 (Jumpers) Ch B 
Enabled B .................................. KB105 
Metering In B 
Run Meter B 
*Interface Check Chan B ...................... KB106 
System Reset Latched B 
Machine Reset B 

A-AIQ2 II 
CHANNEL A CONTROLS 

Trap Select Out A . . . . . . . . . . . . . . . . . . . . . . . . . .. KA 101 
Select Out Latched A 
System Reset Chan A 
Selective Reset A 
Request In A 
Select and Sw to A 
Propagate Select Out A 
Cmmd Out/ Halt to A. . . . . . . . . . . . . . . . . . . . . . . .. KA 102 
CU Busy A 
CU End A 
Halt I/O or Busy A 
Operational In A 
Address In A 
Status In A 
Address Compare A .......................... KA103 
Channel A Bus Out Parity Error 
Select Out Delayed A ......................... KA104 
CU Address Bits 0-4 (Jumpers) Ch A 
Enabled A ................................. KA105 
Metering In A 
Run Meter A 

t See INTR 005 for feature cards. 
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*Interface Check Chan A ...................... KA106 
System Reset Latched A 
Machine Reset A 

A-AIR2 
CHANNEL SWITCHING 

Switched to A. B, C, D (Tie Breaker) ............. CS101 
Freeze and Unfreeze ......................... CS102 
Enable CU Busy A, B, C, D 
Trap and Select A, B, C, D (Jumpers) ............ CS103 
Allow Disable Chan B, C, D 
Set Bus Bits, 1,3, P Ch B, C, D ................. CS104 
SUPPO/XCHAN-Set CH14 

A-AlS2 
ERROR 1 DISCONNECT CONTROLS 

Disconnect In ............................... GK701 
Request In A, B Under Error 
Prop Select Under Error 
Enable Address In 
Enable Op In 
SERVO/MULTI-Set CL13 
Selective Reset Gated (by Error) ................ GK702 
ILACT /BOPAR-Set CH15 
*Xfer Check 

A-AIT2 
CHANNEL TRANSFER BUFFERS 

Buffer A or B Bits 0, 1, 2 ...................... GK601 
External Bits 0, 1, 2 to NA Reg 
Sel Address Bit 2 (Jumper) 
Buffer A or B Bits 3,4, 5 ...................... GK602 
External Bits 3, 4, 5 to NA Reg 
Buffer A or B Bits 6, 7, P ...................... GK603 
External Bits 6, 7 to NA Reg 
External Bit P to NA Reg ...................... GK604 
*Buffer Parity Check 
*Check 2 to CCU 
*MprogeCh Resp Miscompare 
Ext Gating to NA Reg ......................... GK605 

A-AIU2 
CHANNEL TRANSFER CONTROL 

Chan Write Mode Latched ..................... GK501 
Chan Read Mode Latched 

(:, (,/ ('\ 
;/ 

(~: (~'/ (- c 

Freeze Latch ................................ GK501 
Read or Write Enabled 
Microprog Response Latch .................... GK502 
Channel Response Latch 
Transfer Latch A, B .......................... GK503 
Data In 
Service In 
Sample Read Parity Error 
Set Buffer A, B. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. G K504 
Steer Bfr A to NA or Bus In 
*Transfer Counters Miscompare ................ GK505 
Shutdown of Channel Transfer 
CUEND/BFRDY-Set CL14 .................... GK506 
HLTIO/XFER-Set CL 12 
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LIST OF CI RCUITS BY CARD (Part 3 of 7) 

A-BIB2 III 
CTL-I RECEIVERS/DRIVERS 

CI Bus In Bits 6, 7, P ......................... GA701 
CI Sync In 
C I Select Active 
CI Tag Valid 
CI Bus Out Bits 0-5 .......................... GA702 

A-BIB4 II 
CTL-I RECEIVERS/DRIVERS 

CI Unselected Alert 1 ......................... GA401 
CI Bus Out Bits 6, 7, P ........................ GA402 
CE Communication Out 
CI Tag Bus Bit 3 

A-BIC2 II 
CTL-I RECEIVERS/DRIVERS 

CI Bus In Bits 0-5 ........................... GA601 
CI Tag Bus Bits 0,4-7, P ...................... GA602 

A-BIC4 III 
CTL-I RECEIVERS/DRIVERS 

CI Normal End .............................. GA501 
CI Check End 
CI Selected Alert 1-3 
CI Select Hold .............................. GA502 
CI Tag Gate 
CI Response 
CI Sync Out 
Ct Recycle 

A-BID2 
CTL-I BUFFER AND CONTROL 

CI Buffer Bits 0-7, P ......................... GA101 
*CI Buffer Parity Error 
Generated Bit P to MA 
CI Bus Out Bits 0-7, P ........................ GA102 
*CI Bus Out Parity Check 
Control Decodes . . . . . . . . . . . . . . . . . . . . . . . . . . . . GAl 03 
Not Data Response 
CI Write 
CI Read-Load S Reg 
Sync Out 
Buffer Full Latch 
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CH 5 Branch Latch .......................... GA103 
Sync In Latch 
Sync I n Detected. . . . . . . . . . . . . . . . . . . .. . . . . . . . GA 104 
Norm End or Chk End Deskewed 
Gate CI Bus In to Buffer 
Gate External Data to MA Reg 
*CI Transfer Error 
1st Syhc In 

A-BIE2 II 
GP REGISTER GROUP A 

TA Reg Bits 0-7, P ........................... RG101 
MA Reg Bits 0-7, P .......................... RG102 
NA Reg Bits 0-7, P .......................... RG103 
GA Reg Bits 0-7, P ......................... , RG104 
o Bus Bits 0-7, P to TA, MA, NA 
A Bus 1 Bits 0-7, P ........................ , . RG105 
*CA Decode 9, 11, 13, 15 Even 
B Bus 1 Bits 0-7, P ......................... , RG106 
*CB Decode 5, 7,9, 11 Even 

A-BIF2 II 
GP REGISTER GROUP D 

TO Reg Bits 0-7, P ........................... RG401 
MD Reg Bits 0-7, P .......................... RG402 
NO Reg Bits 0-7, P .......................... RG403 
GO Reg Bits 0-7, P .......................... RG404 
o Bus Bits 0-7, P to TO, MD, NO 
A Bus 4 Bits 0-7, P .......................... RG405 
*CA Decode 2, 4, 6 Even 
B Bus 4 Bits 0-7, P .......................... RG406 
*CB Decode 10, 12, 18, 20 Even 

A-B1G2 

GP REGISTER GROUP F 

TF Reg Bits 0-7, P . . . . . . . . . . . . . . . . . . . . .. RG601 
MF Reg Bits 0-7, P ................... ; .. RG602 
NF Reg Bits 0-7, P. . . . . . . . . . . . . . . . . . . . .. RG603 
GF Reg Bits 0-7, P. . . . . . . . . . . . . . . . . . . . .. RG604 
o Bus Bits 0-7, P to TF, MF, NF 
B Bus 5 Bits 0-7, P. . . . . . . . . . . . . . . . . . . . .. RG605 
*CB Decode 24, 26, 28, 30 

A-BIH2 II 
ALU AND INPUT REGS A AND B 

A and B Reg Bits 6 and 7 ...................... RA101 
A and B Btls Asm Bits 6 and 7 
A and B Reg Bits 4 and 5 ...................... RA102 
A and B Bus Asm Bits 4 and 5 
ALU Sum Bits 6 and 7 . . . . . . . . . . . . . . . . . . . . . . .. RA t03 
ALU Sum Bits 4 and 5 ........................ RA104 

A-B1J2 13 
ALU AND INPUT REGS A AND B 

A and B Reg Bits 2 and 3. . . . . . . . . . . . . . . . . . . . .. RA201 
A and B Bus Asm Bits 2 and 3 
*A Reg Parity Error 
A and B Reg Bits 0 and 1 . . . . . . . . . . . . . . . . . . . . .. RA202 
A and B B.us Asm Bits 0 and 1 
*B Reg Parity Error 
ALU Sum Bits 2 and 3 . . . . . . . . . . . . . . . . . . . . . . .. RA203 
ALU Sum Bits 0 and 1 . . . . . . . . . . . . . . . . . . . . . . .. RA204 

A-BIK2 ... 
GP REGISTER GROUP E 

TE Reg Bits 0-7, P ........................... RG501 
ME Reg Bits 0-7, P .......................... RG502 
NE Reg Bits 0-7, P ........................... RG503 
GE Reg Bits 0-7, P ......................... " RG504 
o Bus Bits 0-7, P to TE, ME, NE 
B Bus 5 Bits 0-7, P .......................... RG505 
*CB Decode 25,27,29,31 Even 

A-BIL2 II 
GP REGISTER GROUP C 

TC Reg Bits 0-7, P ........................... RG301 
MC Reg Bits 0-7, P .......................... RG302 
NC Reg Bits 0-7, P .......................... RG303 
GC Reg Bits 0-7, p" ......................... RG304 
o Bus Bits 0-7, P to TC, MC, NC 
A Bus 3 Bits 0-7, P .......................... RG305 
*CA Decode 1, 3, 5, 7 Even 
B Bus 3 Bits 0-7, P .......................... RG306 
*CD Decode 13, 15, 21, 23 Even 

A-BIM2 II 
GP REGISTER GROUP B 

TB Reg Bits 0-7, P ........................... RG201 
MB Reg Bits 0-7, P .......................... RG202 
NB Reg Bits 0-7, P .......................... RG203 
GB Reg Bits 0-7, P .......................... RG204 
o Bus Bits 0-7, P to TB, MB, NB 
A Bus 2 Bits 0-7, P .......................... RG205 
*CA Decode 8, 10, 12, 14 Even 
B Bus 2 Bits 0-7, P .......................... RG206 
*CB Decode 4, 6, 8, 22 Even 

t See INTR 005 for feature cards. 
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LIST OF CIRCUITS BY CARD (Part 4 of 7) 

A-BlN2 
ALU OPS, PARITY, D BUS 

ALU Parity Predictor . . . . . . . . . . . . . . . . . . . . . . . .. RA301 
A and B Reg P Bits 
Carry Out Latch 
ALU Bit P for Non XOR Op 
A Reg P and B Reg P Even 
D Equal Zero Check. . . . . . . . . . . . . . . . . . . . . . . . .. RA302 
Machine Reset Dlyd 
*ALU Check ................................ RA303 
Carry In to ALU 
Store Carry Out 
ALU Operation Decodes 
CE Data Bits (}-7, P .......................... RA304 
D Bus Bits (}-7, P ............................ RA305 

A-BlP2 
CD DECODE AND REGISTER SETS 

Gate CD 16-31 ............................. DE101 
Block CD Decode 
Gate Read Byte 1 to CD 
Gate Read Byte 0 to CD 
Clock Pulses to CD 
CD Decodes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. DE102 
*CD Field Parity Check 
Sets to SA. SB, SC, SD ....................... DE103 
Gate ST Reg 
Sets to MA, MB, MC, MD, ME 
NA, NB, NC, ND, NE Reg ..................... DE104 
Sets to TA, GA, TB, GB, TD, GC, 
TC, BR, TE, GD, GE, TG Reg. . . . . . . . . . . . . . . . . .. DE105 
Odd Sets to GP Out of 25 . . . . . . . . . . . . . . . . . . . .. DE106 
Odd Sets to G P Out of 5 
*CD Decode Error ........................... DE107 

A-BlQ2 
CTL-I CONTROLS 

CI Recycle Latch ............................ GA201 
*Unexpected End Chk 
ADDRO/MC6-Set CH13 
SELTD/MC7-Set CL11 
CB Decode (}-3 
S Reg Dt;lcode (MA to SA-SD) ................. GA202 
*Load S Reg Check 
ST 4 CH 5 Branch 
Tag Valid Synced 
Gate MB Reg ............................... GA203 
Set D Bus Not Zero to MB Bit 1 

3830-2 
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Set Carry to MB Bit 0 ........................ GA203 
Set MB Bit P 
*Compare Assist Check 
Index Latch 

A-BlR2 
CTL-I CONTROLS 

*Tag Bus Parity Check. . . . . . . . . . . . . . . . . . . . . . .. GA301 
*Select Active Check 
*Controller Check 
Set Buffer 
RSPON/CHANB-Set CL15 
Response Latch. . . . . . . . . . . . . . . . . . . . . . . . . . . .. GA302 
*Any CI Check 
Bit Pto ND 
Buffer Parity Chk or Sync In-ND2 
Norm End or Tag Bus Parity Chk-ND4 
Chk End or Bus Out Parity Chk-ND5 
Tag Valid or Xfer Chk-ND6 

A-BlS2 
MPL FILE DESERIALIZER 

Data Separator Count Control .................. LA301 
80 and 160 nsec FF 
B Time Pulse (Drive & B2) 
Data Separator Count . . . . . . . . . . . . . . . . . . . . . . .. LA302 
10.24,20.48 usec FFs 
320, 640 nsec FFs 
Data Strobe 
B Time Pulses (B2, B3, B4) 
Data Separator and Data Input . . . . . . . . . . . . . . . .. LA303 
Gate Incr Data Sep Count 
Data Detector 
Data Bit 
MPL Fi"le Read Latch 
Reset Storage Error Reg 
Storage Diagnostic Mode 
Bit Counter and Control. . . . . . . . . . . . . . . . . . . . . .. LA304 
Wait Latch 
Set Byte Assembler Bits 0--7, P 
Parity Time 
MPL Data Byte Bits 0--7, P .................... LA305 
Byte Assembler and Count Control. . . . . . . . . . . . .. LA306 
Byte Ready CL8 
Error or Sector CH8 
*MPL File Rd Chk to Chk-1 Reg 
IMPL Error 
Retry Sector Read (Sector Non Zero) 
MPL Data Byte Bit P Correct 
Track is Not Zero 
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A-BlT4 
IMPL CONTROL 

MPL Input Control Lines ...................... LA101 
MPL Output Control Lines ..................... LA102 
TG Reg Bits 0--2 (to Chan Interface) 

A-BlU4 
SPECIAL OPERATIONS DECODE 

Partial Decode. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. DE401 
Special Operations 0--12, 14, 16, 
18, 20, 22. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. DE402 
*Special Operation Error . . . . . . . . . . . . . . . . . . . . .. DE403 
Special Operations 13,15,17,19, 
21,23,24,26,28,30 ......................... DE404 
*Spec Op 24-31 Even 

A-B2B2 II 
BAR, ACR, DISPLAY CONTROL (HIGH BYTES) 

ACR-Prog Display Decode . . . . . . . . . . . . . . . . . . .. RL301 
Addr Display Decode 
Chk 1 Display Decode 
BAR Display Decode 
Write Gate SA, SC 
Write Gate Chk 1 
Backup Addr Reg Bits 0--7, P ................... RL302 
Address Bus Bits 0--7, P 
Write Bus Byte 0, Bits 0--7, P .................. RL303 
Addr Compare Reg Bits 0--7, P . . . . . . . . . . . . . . . .. RL304 
CE Addr Hi Byte Bits 0--7 
Addr-Chk-Prog Disp Bits 0--7, P ................ RL305 
Write Bus Byte 2 Bits 0--7, P ................... RL306 
Compare Equal (ACR and Address Bits) . . . . . . . . .. RL307 

A-B2C2 II 
BAR, ACR, DISPLAY CONTROL (LOW BYTES) 

ACR-Prog Display Decode . . . . . . . . . . . . . . . . . . .. RL401 
Addr Display Decode 
Chk 1 Display Decode 
BAR Display Decode 
Write Gate SB, SO 
Write Gate Chk 1 
Backup Addr Reg Bits 0--7, P. . . . . . . . . . . . . . . . . .. RL402 
Address Bus Bits 0--7, P 
Write Bus Byte 1 Bits 0--7 . . . . . . . . . . . . . . . . . . . .. RL403 
Addr Compare Reg Bits 8-15, P . . . . . . . . . . . . . . .. RL404 
CE Addr Lo Byte Bits 0--7 
Addr-Chk-Prog Disp Bits 8-15, P ............... RL405 
Write Bus Byte 3 Bits 0--7, P. . . . . . . . . . . . . . . . . .. RL406 
Compare Equal (ACR and Address Bits) . . . . . . . . .. RL407 
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A-B2D2 II 
STORAGE REGISTERS SA, SC 

Storage Reg SA Bits 0--3 ...................... RS101 
Gate 0 Bus to SA_Reg 
*CB Decode 0,2 Even 
Gate External Byte 0 to SA 
Gate SA Asm Byte to SA 
Storage Reg SA Bits 4-7, P. . . . . . . . . . . . . . . . . . .. RS 1 02 
Storage Reg SC Bits 0--7, P .................... RS103 
Gate 0 Bus to SC Reg 
Gate External Byte 2 to SC 
Gate Read Byte 2 to SC 

A-B2E2 II 
STORAGE REGISTERS SB, SD 

Storage Reg SO Bits 0--3. . . . . . . . . . . . . . . . . . . . .. RS201 
Gate 0 Bus to SO Reg 
Gate Read Byte 3 to SO 
Gate External Byte 3 to SO 
*CB Decode 1, 3 Even 
Storage Reg SO Bits 4-7, P. . . . . . . . . . . . . . . . . . .. RS202 
Storage Reg SB Bits 0--7, P .................... RS203 
Gate 0 Bus to SB Reg 
Gate Read Byte 1 to SB 
Gate External Byte 1 to SB 

A-B2F2 
ST, BR, TG REGISTERS 

Stat Reg Bits 0--7 ............................ RB101 
Stat Reg Bit P ............................... RB102 
Branch Register Bits 0--7, P .................... RB103 
D-Bus Bits 0--7, P to ST, TG, BR 
TG Reg Bits 0--7, P ........................... RB104 
TG Reg Bits 0--3 Special Out 
TG Reg Bit 4 Block Sw to 0 
TG Reg Bit 5 Block Sw to C 
TG Reg Bit 6 Block Sw to B 
TG Reg Bit 7 Block Sw to A 
B-Bus 7 Bits 0--7, P ... : ...................... RB105 
*CB Decode 1, 3,17,19 Even 
B-Bus 8 Bits 0--7, P .......................... RB106 
*CB Decode 0,2,14 Even 

LIST OF CIRCUITS BY CARD (Par 4 of 71 START 908 
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A-B2G2 
SA AND DISPLAY ASSEMBLERS 

Gate Byte 0/1 /2/3 to SA Reg ................. RS301 
Reg Sel or Ext Disp Sw Pos 
Gate B Bus Assem to Display 
Gate User Data to Display 
Assembled Rd Bus Bits 0-2 to SA ............ ,. RS302 
Bits 0-2 to Reg-Stor Display 
Assembled Rd Bus Bits 3-5 to SA .. . . . . . . . . . . .. RS303 
Bits 3-5 to Reg-Stor Display 
Assembled Rd Bus Bits 6, 7, P to SA ...... ' . . . . .. RS304 
Bits 6, 7, P to Reg-Stor Display 

A-B2H2 
IAR, DAR, FORMAT DECODE, ADDRESS BUS 

Read Byte 2 Bits 0-7, P ..................... " Rl101 
Set IAR Bit P 8-13 
IAR Bits 8-13, P ............................. Rl102 
DAR Bits 8-12 .............................. RL103 
Storage Address Bus Bits 8-12 
Gate DAR to Address Bus 
Inhibit IAR to Address Bus 
Gate B Bus to Address Bus 
Gate IAR to Address Bus 
DAR Bits 13-15, P ........................... RL104 
Storage Address Bus Bits 13-15, P 
*Storage Addr Bus 8-15 Error 
Gate NH-NL to DAR Low 
Gate B Assembler to DAR Low 
Format Decodes ............................. Rl105 
Gate A Bus to A-Reg 
CA Decode 11 NA to User 
Gate CK 4-7 to A-Reg 4-7 
ME Bit Equal 1 
Spec Op Valid 
Gate CK 0-3 to A-Reg 4-7 
Gate CK 0-3 to A-Reg 0-3 
0-3 P Bit to A-Reg 
Block CD Decode 
Gate Read. Byte 0 to CD 
Gate Forced Addr to IAR Low 
Gate-B Bus to B Reg 
Gate CX to tAR Low 
Gate B Assembler to IAR Low 
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A-B2J2 
CB DECODE, ADDR COMPARE CONTROL 

CB Partial Decode. . . . . . . . . . . . . . . . . . . . . . . . . .. DE501 
Store Rd Bus Byte 1 Bits 0-7, P 
CB Decodes 0-23 . . . . . . . . . . . . . . . . . . . . . . . . . .. DE502 
CB Decodes 24-31 .......................... DE503 
*CB Even Decode Error. . . . . . . . . . . . . . . . . . . . . .. DE504 
*CB Odd Decode Error 
Read Bus Byte 1 Parity 3-7 
Read Bus Byte 1 Parity 4-7 
Read Bus Byte 1 Parity 0-2 
CE Reg Sel Sw Bits 1, 2,4,8,16 
Addr Comp Ind Sw .......................... DE505 
Addr Comp Force Clk Stp 2 
Addr Comp Sync 2 

A-B2K2 
IAR, DAR, TAR, CA DECODE, FORMAT DECODE 

Stor Rd Bus Byte 0 Bits 0-7, P ................. RL201 
CA Decodes 0-15 . . . . . . . . . . . . . . . . . . . . . . . . . .. RL202 
TAR Bits 1-4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. RL203 
IAR Bits 1-4 
Set TAR or Force Addr 
TAR Bits 5-7, P. . . . . . . . . . . . . . . . . . . . . . . . . . . .. RL204 
IAR.Bits 5-7, P 
DAR Bits 1, 2, P. . . . . . . . . . . . . . . . . . . . . . . . . . . .. RL205 
Stor Addr Bus Bits 1, 2, P 
DAR Bits 3-7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. RL206 
Stor Addr Bus Bits 3-7 
Instr Format Decodes. . . . . . . . . . . . . . . . . . . . . . .. RL207 
Gate TAR to IAR 
Gate CW 1-3 to IAR 
Gate CV 4-7 to IAR 
FM and KK 
FM and KK Not 
NO and NB 
Gate Oto DAR 
Gate MH 1-4 to DAR 
TAR 0-3 Parity Bit. . . . . . . . . . . . . . . . . . . . . . . . . .. RL208 
TAR 0-4 Parity Bit 
*CA Even Decode Error 
Read Byte 0 Parity 4-7 
Read Byte 0 Parity 5-7 
*CA Odd Decode Error 
Read Byte 0 Parity 0-4 
Read Byte 0 Parity 0-3 
Set DAR Bit P 0-7 
Set IAR Bit P 0-7 . . . . . . . . . . . . . . . . . . . . . . . . . . .. RL211 
*Address Bus 0-7 Parity Error 

A-B2L2 
CH, CL DECODE 

Read Byte 3 Bits 0-7, P 
BR 2-5 Branch Conditions 
CH Branch Bit . . . . . . . . . . . . • . . . . . . . . . . . . . . . .. DE302 
CHBranch Bit Compare ....................... DE303 
CL Branch Bit. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. DE304 
Index-ST1 Br Condition 
CL Branch Bit Compare. . . . . . . . . . . . . . . . . . . . . .. DE305 
*Branch Error. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. DE306 
Spec Op 7 Latched 
Ext CH Branch Cond 12-15 
Ext CL Branch Cond 11-15 
Gate CL 3 
ST Register Bits 0-7, P Ext .................... DE307 
*ST Reg Parity Error 

A-B2M2 
CU CLOCK DRIVE 

25 MHz Oscillator ........................... KK101 
X Drive 
Y Drive 
Clocked System Reset. : ...................... KK102 
Execute Sw 85-ns Pulse ...................... KK103 

A-B2M4 
CS DECODE 

CS Decode. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. DE201 
Set Reset ST 0-3 
Gate Err 1 Reg to Wr Bus 
*CS Field or Stat Set Err 
Inst Cycle and Not FM 
Set Reset ST 4-7 ............................ DE202 
*Stat Set Error 
Reset or CD Equal Stat 
Gated Store Carry 

A-B2N2 
CU CLOCK AND OUTPUTS 

CU Clock Stopped Latch. . . . . . . . . . . . . . . . . . . . .. KK201 
*CU Clock Error 
Block BAR Set 
CU Clock Ring . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. KK202 
CE Pnl Enter to Storage. . . . . . . . . . . . . . . . . . . . . .. KK203 
Store Cycle 
Write into Storage 

o o 0.'1 ,)I o () 000 00 o 

Execute Sw or IMPL Set Pulse ................. KK203 
IMPL Ld IAR and S Reg 
CE Pnl Fetch to Storage 
BC Blocked by Data Cycle 
Set A, B Regs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. KK204 
Set to CD Field • . 
Go to Storage 
Set IAR, A, B, C 
40 ns Pulse 
Clock Pulses Powered. . . . . . . . . . . . . . . . . . . . . . .. KK205 
Set Storage Read Latches 
Set BAR Not Call 
Set DO and Carry Ltch CDEF CL 
Reset IAR Ctrl Ltch 
Stat 3 CL and Op Decode 
Stat 2 CH and CS Decode 

A-B2P2 
I 

CU CYCLE CONTROL, RESETS, ADDRESS COMPARE 

Not Access Cycle. . . . . . . . . . . . . . . . . . . . . . . . . . .. KK301 
Instruction Cycle 
Instruction Call Cycle 
Data Cycle 
*CU Cycle Error 
Store Early Decision .......................... KK302 
Store Call Cycle 
Data Fetch Cycle 
Data Fetch 4-Byte Cycle 
Sys or Sel Rst Start CU Clk . . . . . . . . . . . . . . . . . . .. KK303 
Reset Request Stop CU Clock 
Sel Rst Gated by CU Clock 
Machine Reset 
Machine Reset to Chk 1 Reg 
Reset to T A, TB, TO Reg 
Addr Compare Force Recycle . . . . . . . . . . . . . . . . .. KK304 
Addr Comp Force Clock Stop 
Addr Compare Latched 
Addr Compare Sync ACR 
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LIST OF CIRCUITS BY CARD (Part 6 of 7) 
LIST OF CIRCUITS BY CARD (Part 6 of 7) 

A-B2Q2 
.CHECK 1 REGISTER AND CONTROLS 

Block Wr Bus 1, 3 Error ....................... RC101 
Block Error Bits 4 and 5 
Block ECC or Wr Bus 0, 2 Error 
Block ALU Error 
Store Call Cycle Latched 
Block Star Mult Error 
Set Error Detectors 
Set Check 1 Reg A, B, C 
Check 1 Register Bits 2-7 ..................... RC102 
Check 1 Entry Latches Bits 2-7 
Check 1 Reg Bits 8-13 ........................ RC103 
Check 1 Entry Latches Bits 8-13 
Check 1 Reg Bits 0, 1 ... , , .................... RC104 
Check 1 Reg Bit P 0-7,8-15 
Check 1 Entry Latches Bits 0, 1 
Early Error 
Check 1 Error 
CE Check Stop Mode 
CE Check Bypass Mode 
Not Check 1 latch ........................... RC105 
Interface Disc latch (Check 1 to User) 
Error Stop to Clock 
Check 2 latch 
Check 2 Branch 
Error or Sys Reset 1, 2, 3 
Gate Chk 1 Reg to Wr Bus 
Block Set BA R 
Check 2 Reset or Machine Reset 
CD Decode Error Latched 
Reset to TC, TE, TF, TG, ST Reg 
Set Storage Error Reg 

A-B2S2 
IMPL CONTROL 

Byte Counter Bits 8-15 ............ , .... , . . . .. lA201 
IMPL Addr Bits 8-13, P to IAR 
Set IAR and Set S Reg 
IMPL Start Clock 
Store Pulse 
Gate Ext Data to SA, SB, SC, SO ............... LA202 
CE Gate Read Byte 1 to CD 
IMPl Ext Data to SO 
Gate MPL Data to 0 Bus 
Gate IAR to Star 
Sector Error Counter ..... , . . . . . . . . . . . . . . . . . .. LA203 
Auto Read latch . . . . . . . . . . . . . . . . . . . . . . . . . . .. LA204 
MPl File Engage Head Hdware 
Halt IMPl or Not IMPL latch 

MPL Not Rdy to Chk 1 Reg ... , ..... , ..... , .. " LA204 
MPL File Force Access Out 
CE Bypass or Chk Stop Mode 
1M Pl latch ......... , ................ , . , , , .' LA205 
MPlOn 
End IMPllatch 

A-B2T2 
CE ADDRESS GATING AND INLINE CONTROLS 

Start Switch latch. , , , ............. , . , .... , ., KP101 
Reset Switch latch 
SI-Stop Switch latch 
Normal or Inline Mode 
Check Reset Latch 
CE Mode Check Reset 
Execute Switch latch 
CE Mode Execute Switch 
Forced Address Bit 1-7, PHi ........ , .. , . , ..... KP102 
Forced Address Bit 8-13, P Lo ...... ' .. , , , ..... KP103 
Enter/Display ACR ., , ............. , , , .. , . , .. KP104 
Display Control 1 and 2 
Prog Data Entry-Display 
Normal Mode 
Inline Mode 
IMPL Gate 
Any Interrupt 
Gate Forced Address to IAR 
Gate CE Address to IAR 
Machine Reset to 0000 
Selective Reset to 0040 
Inline CH 9 Branch .. , .......... , , , .. , , , .. , , " KP105 
Inline CL 9 Branch 
Gate CE Data to 0 Bus 
Set ACR 

A-B3C2 

BSM Control .... , .. , ......... , ... , .. ". SW50x 
Read Data Bits C4, C5 . , , , . , . , ....... , ..... SW439 

A-B3D2 

WRITE BUS PARITY CHECK/GENERATE 

Read Data Bits CO, Cl ... , . , , .... , ....... , . SW441 
Bytes 0 and 2 ....... , . , .. , .. , .. , ' ....... SW521 
Bytes 1 and 3 ............. , ' , , ......... ' SW522 

A-B3F2 

4Kx34 STORAGE ARRA Y 

0-4K, Bytes 1 and 2 .. , . , ...... , ......... , , SW562 
4K Address Decode. ' ......... , , , , ... , . , . , SW562 

A-B3G2 

4Kx34 STORAGE ARRAY 

0-4K, Bytes 0 and 3, , , , . , ..... , . , ... ' , . , .. SW561 
4K Address Decode, , .. , , . , ...... , ... , , ... SW561 
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LIST OF CIRCUITS BY CARD (Part 7 of 7) 

A-B3H2 

2Kx34 STORAGE ARRAY 

4 to 6K, Bytes 1 and 2 ..................... SW564 
2K Address Decode . . . . . . . . . . . . . . . . . . . . . . . SW564 

A-B3J2 

2Kx34 STORAGE ARRAY 

4 to 6K, Bytes 0 and 3 ..................... SW563 
2K Address Decode . . . . . . . . . . . . . . . . . . . . . . . SW563 

A-B3K2 

2Kx34 STORAGE ARRAY 

6 to BK, Bytes 1 and 2 . . . . . . . . . . . . . . . . . . . . . SW566 
2K Address Decode. . . . . . . . . . . . . . . . . . . . . . . SW566 

A-B3L2 

2Kx34 STORAGE ARRAY 

6 to BK, Bytes 0 and 3 . . . . . . . . . . . . . . . . . . . . SW565 
;2 K Address Decode . . . . . . . . . . . . . . . . . . . . . . . SW565 

A-B3T2 

READ LATCHES 

Byte 0 ............................... SW511 
Byte 1 ............................... SW512 
Byte2 ............................... SW513 
Byte 3 ............................... SW514 

'A-B3U2 

ADDRESS CHECK AND TERMfNATORS 

Address Check .. . . . . . . . . . . . . . . . . . . . . . . . . SW553 
Block Go ............................. SW553 
Address Bit 2 ........................... SW552 
Terminators . . . . . . . . . . . . . . . . . . . . . . . . . . . . SW558 

B-AIC2 iii 
CHANNEL A RECEIVERS/DRIVERS 

Channel A Out Tags. . . . . . . . . . . . . . . . . . . . . . . . .. AA 101 
Channel A In Tags ........................... AA102 
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B-AIC4 iii t 
CHANNEL B RECEIVERS/DRIVERS 

Channel B Out Tags .......................... BA 101 
Channel B In Tags. . . . . . . . . . . . . . . . . . . . . . BA102 

B-AID2 iii 
CHANNEL A RECEIVERS/DRIVERS 

Channel A Out Tags. . . . . . . . . . . . . . . . . . . . . . . . . . AA201 
Channel A In Tags ..... '. . . . . . . . . . . . . . . . . . . . . . AA202 

B-AID4 iii t 
CHANNEL B RECEIVERS/DRIVERS 

Channe~BOutTags .......................... BA201 
Channel B In Tags. . . . . . . . . . . . . . . . . . . . . . . . . .. SA202 

B-AIE2 II 
CHANNEL A RECEIVERS/DRIVERS 

Channel A Out Tags .......................... AA301 
Channel A Bus Out Bits 0-3 
Channel A Bus In Bits 0-4, P. . . . . . . . . . . . . . . . . .. AA302 

B-AIE4 iii t 

CHANNEL B RECEIVERS/DRIVERS 

Channel B Out Tags. . . . . . . . . . . . . . . . . . . . . . . . .. BA301 
Channel B Bus Out Bits 0-3 
Channel B 'Bus In Bits 0-4, P. . . . . . . . . . . . . . . . . .. BA302 

B-AIE6 • 
CHANNEL A SELECTION 

Channel A Selection Relays .................... AR10l 
Select Out/In A 
Interface A Enabled 
Altow Selection A ............................ AR102 

B-AIF2 iii 
CHANNEL A RECEIVERS/DRIVERS 

Channel A Bus Out Bits 4-7, P ................. AA401 
Channel A Bus In Bits 5-7 .................. ; .. AA402 
Channel A Mark rn . 

B-AIF4 iii t 
CHANNEL B RECEIVERS/DRIVERS 

Channel B Bus Out Bits 4-7, P ........ , ....... , BA401 
Channel B Bus In Bits 5-7 ........... , . , .. , . , .. BA402 
Channel B Mark In 

B-AIF6 II t 

CHANNEL B SELECTION 

Channel B Selection Relays .................... BRlOl 
Select Out/In B 
Interface B Enabled 

LIST OF CIRCUITS BY CARD (Part 7 of 71 
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Allow Selection B ............................ BR102 

t See INTR 005 for feature cards. 
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PREVENTIVE MAINTENANCE - 3830 STORAGE CONTROL, MODEL 2 PREVENTIVE MAINTENANCE - 3830 STORAGE CONTROL, MODEL 2 START 950 

Code 
Location/Unit Frequency Lubricate/Clean Observe Reference/Proced ure 

U R 
Replace/Check 

1 Filters: 3 Months Check - Replace If gate or power supply filters are excessively Logic Get. Filter 
Logic Gate if Required dirty, increase frequency of filter inspection 
and Power 1. Opan rear CU cover 
Supplies 2. Remove old filter by pulling dow.nward 

3. Vacuum the filter area (if required) 
4. I nstall new filter 
5. Verify that gate fans are running 

Power Supply Filters 

1. Open front CU cover 
2. Loosen retaining straps and remove old filters (2) 
3. Vacuum the filter area (if required) 
4. Install new filters 
5. Verify that power supply cooling fans are running 

• General Machine 6 Months Check Check primary ac cebles for wear and safe 
Check condition. Check covers for appearance. 

3830·2 
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PERFORMANCE DATA COLLECTION 

STATISTICAL DATA COLLECTION 

iFormat 

The Operating System (aS) collects 24 bytes of format 6 
sense data. (See SENSE 25.) as adds time, date, device 
type, channel/unit address, physical drive/CU 10, and 
volume 10 (pack label). as formats the data.and writes 
it to SYS1. LOG R EC as an I/O statistical record. 

Method of Collection 

1. When as issues a pack dismount message to the operator, 
it executes a Read and Reset Buffered Log sense com
mand (CMD 145) and records statistics. This permits 
gathering statistical information that is related to each 
disk pack as well as to each drive. 

2. When the operator issues a Halt EOD (End of Day) command 
in order to terminate as, the operating system issues Read 
and Reset Buffered Log and records statistics as part of its 
shutdown procedure. When shutdown is completed, it 
replies EOD successful. The operator then powers down 

0 

the system. 

3. When a drive error or usage counter (in control storage) 
exceeds its predetermined threshold (error counter), or over
flows (usage counter), the data is collected. 

USAGE/ERROR THRESHOLD VALUES 

Bytes read. . 

Access motions 

Correctable data checks 512 

Retry data checks 64 

Seek errors 8 

To collect the data, a Read And Reset Buffered Log is 
initiated by the CU as follows: 

a. The' next Start I/O addressing that drive is not executed. 
Instead, initial status presents Unit Check status to 

as. . 
b. As a result of receiving Unit Check status, as issues a Sense 

command which transfers the sense data to the system for 
analysis. The Sense command resets the sense data follow
ing the transfer. 

Note: If this was caused by an error counter exceeding 
its threshold, the drive enters logging mode at this time_ 

c. System error recovery procedures (ERPs) determine that 
the sense data is usage/error statistics. See byte 2, bit 3 
(SENSE 10) and format 6 (SENSE 25). 
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d, as reissues the Start I/O. 

e, as writes the statistical record in SYS1. LOGREC. 

ERROR DATA COLLECTION 

Format 

as collects 24 sense bytes according to the method 
described below: 

as adds the following information: 

Date and time 
Device type 
Program ID (name of the as job) 
Channel/unit address 
Physical drive/CU 10 
Volume 10 (pack label) 
Failing CCW 
CSW 
Last Seek address 

as formats the data and writes it to SYS1. LOGREC as 
an OBR outboard (logging mode) type record (MSG 40). 

Method of Collection 
When as detects an I/O interrupt with Unit Check status, 
sense.data is collected and analyzed by the system. An OBR 
record is written to SYS1.LOGREC following any occurrence 
of: 

1. Equipment Check (soft, hard or permanent). 

2. Bus out parity (soft or hard). 

3. Permanent uncorrectable data check. 

Note: This condition can occur when, because of data 
chaining, the system ERPs cannot compute the core 
location of the bad data in order to correct it by exclusive
~Ring the pattern. 

ENVIRONMENTAL DATA COLLE.CTION 

Format 

When a drive has entered logging mode, 24 sense bytes are 
collected as described below. They are identified by E RPs as 
environmental data by the presence of the usage/environmental 
data present bit (byte 2, bit 3) and not format 6. 

('~ J (r~ r~' () r''''''' l;r~ 
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as adds the following information: 

Date and time 
Device type 
Program 10 

Channel/unit address 
Physical drive/CU 10 
Volume ID 

as formats the data and writes it to SYS1. LOGREC as 
an OBR outboard (logging mode) type record (MSG 40). 

Logging Mode Entry Conditions 

A drive must be in the logging mode for this data to oe 
presented. This condition can be caused by either of the 
following: 

1. Normal entry: occurs when a drive error (not usage) 
counter in control storage exceeds its predetermined 
threshold. The following events take place: 

a. The error/usage counters are read out and reset by the 
Sense command issued by as following the next Start 
I/O attempt which addresses that drive. (See Statistical 
Data Collection, item 3.) 

b. Logging mode is entered for that drive. 

2. Forced entry: occurs whenever the control unit CE panel 
Mode switch is not in the Normal position. All drives are 
forced into logging mode. This is done when the CE is 
checking out the subsystem with OL Ts or when he wishes 
to collect additional data in SYS1.LOGREC to help him 
resolve an intermittent customer problem. For normal 
forced logging mode entry, the switch should be placed in 
the Forced Logging position. 

Method of Collection - Control Unit 

The CU collects 24 sense bytes of environmental data in its 
control storage when the following events occur: 

1. Normal logging mode: logging mode data is collected when
ever a drive in logging mode encounters an error of the same 
type that caused the CU to enter logging mode. 

2. Forced logging mode: logging mode data is collected when
ever a loggable error is detected on any drive. 

Method of Collection - Operating System 

as collects 24 environmental data sense bytes as follows: 

1. The next Start I/O addressing that drive is not executed. 
Instead, initial status presents Unit Check status. 

2. as issues a Sense command which transfers the sense 
data to the system for analysis. The Sense command 
resets the sense data following the transfer. 

3. System ERPs determine that the data is environmental 
data (byte 2, bit 3). 

0 0 0 I) (0"", 0 Ci ~' J 
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PERFORMANCE DATA COLLECTION MSG 10 

4. as reissues the Start I/O. 

5. as writes an OBR (logging mode) type of 
record into SYS1.LOGREC. 

Termination of Logging Mode 

1. Normal: logging mode terminates for either of the 
following: 

a. The drive has logged environmental sense data 
four times. 

b. A second drive enters logging mode before the 
first has finished. When this happens, logging 
mode is reset for the first drive. Only one drive 
at a time may be in logging mode. 

2. Forced: when the control unit CE panel Mode 
switch is returned to Normal. 

PERFORMANCE DATA COLLECTION MSG 10 
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CONSOLE ERROR MESSAGE ANALYSIS 

BASIC CONSOLE ERROR MESSAGE FORMAT 

II II 
II E A 0 0 0 II ERROR OESCRIPTlON(12) 

Notes on basic format: 

1. The end of each field, except the last, is marked by a comma. 

2. Sometimes a field is omitted. In this case it is delimited by its comma. 

3. The message may consist of one or two lines. 
Each such line uses the basic format but prints different fields. 

Notes on specific fields: 

CUA = channel/unit address. Three characters. II 

• II 

Error descriptions applicable to type 3830·2 are: Cmd Reject, Int Reqd, Bus 
Out Ck, Equip Check, Data Check, Ovetrun, Intf Ctl Ck. Twelve characters. 

CM = command code of last CCW executed. Two characters. 

CSW status. First two hex characters = unit status; second two hex characters = 
channel status. Four characters. 

Sense bytes printed in hex character pairs. Variable length. 

Seek address = BBCCHH. Twelve characters. 

.. 
iii 
II 
II 
II 

Serial number of the volume mounted on the device. Six characters. 

Job name. Eight characters. 

ERROR MESSAGE CONTENT 

Error Description Fields Printed Sense Bytes in Field 5 

Intervention Line 1: 1,2,3,4,5, ,7,8 0·4 
required Line 2: None 

Command Reject, Line 1: 1,2,3,4" ,7,8 0·7 
Bus Out Parity, Line 2: 1", ,5,6 
Overrun 

Equipment Check Line 1: 1,2,3,4" ,7,8 O· 23 
Data Check Line 2: 1, , , ,5. 

3830·2 
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SEEK AOORESS(12) 

An error message has been printed on the console. The customer has directed 
your attention to it with a request for repair action. Refer to Basic Console 
Error Message Format for assistance in reading the message. 

I 
Read field D to verify that CUA is for type 3830·2 installed on the 
system 

I 
Read the error description from field. and follow corresponding directions 

Intervention Required Command Reject Bus Out Parity 

VOLUME 10(6) 

Overrun 

One·line message . 
Device requiring inter· 
vention is specified in 
CUA field D 

Two·1i ne message. 
Symptom code = 
'09YZ' where 'YZ' 
are hex digits of sense 
byte 7 in field II 
line 2. 

Two·line message. Two·line message. 

Go to M LM for the 
device associated with 
address. This message is intended 

to signal programming 
errors; CE action is 
rarely required. If hard· 
ware difficulty is sus· 
pected, execute the 

L..------,Ir-----I diagnostic program most 
closely resembling the 

L3830.2\ failing customer 
C6) program. 

V 
Device MLX 
Chart 

Symptom code = '0900'. Symptom code = '0900'. 

The maintenance proce
dure is outlined under 
symptom code '0900' 
with sense byte 0, bit 2 
on. 

The maintenance proce· 
dure is outlined under 
symptom code '0900' 
with sense byte 0, bit 5 
on. 

CONSOLE ERROR MESSAGE ANAL YSIS MSG 20 

JOB 10(8) 

Equipment Check 

Two·line message. 

Equipment Check may 
be written because of 
malfunctions described 
under sense formats 0, 
1,2 and 3. 
For content of these 
formats refer to SENSE 
section. 

Data Check 

Two·line message. 

Data Check is written 
for permanent, ECC
uncorrectable read 
errors under format 4. 
For content of this 
format refer to device 
MLM. 

Check EREP history 
printouts and look for 
an "invalid track 
format" indication 
for this disk pack and 
seek address. If this 
condition occurred, 
suspect program prob
lem with count field 
too large (writing 
into index). 

Verify that the error 
L..-___ --..--........ __ ~ is not due to a defec· 

I nterface Control 
Check 

No error message. 

An abnormal condition 
on the channel/CU 
interface has been 
detected by the channel. 

In most cases involving 
the CU this is because 
of Disconnect In due 
to Check 1 error 
followed by Selective 
Reset from the channel. 
On subsequent selec· 
tion, the CU will present 
Unit Check status (un· 
less Check 1 is again 
present; in this case 
CC3 will result from 
selection) with sen:;e 
information under 
format 3 leading to 
console message Equip 
Check. 

.. L .. Formats 0, 2, 3 

Format 
1 

tive track by moving 
the failing disk pack 
to another physical 
drive. If a surface 
defect is suspected 
the operator can use 
utilities ATLAS or 
DASDI/DASDR to 
attempt data recovery 
and assign alternate 

1 .. 

FSI10 

\:7 
Device MLX 

Chart 

surface for the defec
tive track.' 

Go to MLM for the device 
associated with address. 

I 
f3830-21 

V 
Device MLX 
Chart 
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EREP SUMMARIES (aS) 

Two summaries are produced for each device. (See MSG 10 
for details of performance data collection.) 

• Summary A shows how many records of the indicated 
types were found in SYS1.LOGREC data set. 

• Summary B is generated from the statistical records 
identified in Summary A. It is an accumulation of the 
usage and error data collected by the control unit log. 

Note: There may be two adjacent summary pages in the EREP 
output with the same physical channel unit address. In this case 
one of the summary sheets contains valid statistical summary 
information and the other summary sheet contains valid OBR 
error summary information. The sheet that shows a nonzero 
number of statistical records (right-hand column of Summary A) 
contains the valid statistical data for the device in Summary B. 
The other sheet contains valid OBR error summary data. 
Disregard Summary B on the latter. 

o DEVICEID 
The low·order digit of the physical channel unit address (Sum· 
mary A) or the physical drive (Summary BI defines the physical 
drive according to the table: 

Units Position Physical 
of Address Drive 

0 A 
B 

2 C 
3 D 
4 E 
5 F 
6 G 
7 H 

Note: If the CU has a Two Channel Switch or Two Channel 
Switch, Additional, feature, there may be other summaries for 
this physical device identified with the other channels to 

which it is connected. In this case, the summaries must be 
combined to get a complete summary for the device. 

e ERROR RECORD SUMMARY 

f) LOGGING MODE ERROR RECORDS 

When a disk drive error or usage counter (in control storage) 
exceeds its predetermined threshold (error counter), or over
flows (usage counter). data is collected. 

3830-2 
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Usage/Error Threshold Values 

Bytes read .. 
Access motions 
Correctable Data Checks 
Retry Data Checks 
Seek Errors. . . . . 

.231 _ 1 

.215 _ 1 

512 
64 

8 

The counts in the Environmental Record Summary are the 
number of detailed Unit Check records produced as a result 
of an abnormally high number of seek checks and data 
checks. 

The frequency of data checks or seek checks is abnor
mally high if any of these counts are other than zero. The 
cause should be determined and appropriate maintenance 
action taken. 

The actual number of seek checks and data checks can 
be determined. from Summary B using the following 
relationship of fields: 

Correctable Data Checks Correctable Read Errors 
Retry Data Checks 
Seek Checks 

Retry Read Errors 
Access Errors 

• STATISTICAL INFORMATION 

Totals shown here are the total statistical usage/error figures 
for this physical drive (151 in this example). 

Total Accesses 

Access Errors 

Total Megabytes 
Read 

Retry Read Errors -

Correctable Read 
Errors 

a count of the total number of 
movable seeks issued to the drive. 

a count of the number of seek 
incomplete errors detected by 
the drive plus the number of 
seek verification errors 
detected by the control unit. 

a count of the number of mega
bytes read by the drive. 

\ 

the number of soft uncorrect
able errors detected in any field 
(HA. count. key or data). They 
are recorded as format 4 Log
ging Mode records. 

the number of correctable 
errors encountered in HA. 
count. key or data field. 
They are recorded as format 
& Logging Mode records. 

EREP SUMMARIES (OSI .MSG 30 
SUMMARVA 

SU~RY OF I/O RECORDS TYPE -OBR- SOURCE - OUTo~ARD DEVICE TYPE 3330 MODEL-UNIVERSAL SERIAL NO. 000000 

DAY YEAR DAY YEAR 
DATE RA.'JGE- 204 71 TO 211 71 

. 
.. PHYSICAL CHANNEL UNIT ADDRESS 000151 TOTAL NUMBER OF. RECORDS 0033 

ERROR RECORD SUMMARY ENVIRONMENTAL RECORD SUMMARY 

BUS OUT PARITY 0000 • LOGGING MODE 
DATA CHECK 

EQUIPMENT CHECK CORRECTABLE 0000 
CONTROL UNIT RETRY 0000 

TEMPORARY 0000 
PERMANENT 0000 SEEK CHECK 0001 

DRIVE 
TEMPORARY 0000 STATISTICAL 0031 
PERMANENT 0000 

tt DATA CHK-PERMANENT 0001 TOTAL 

OVERRUN 0000 

INVALID TRACK FMT ·0000 

TOTAL 0001 .::, 

SUftnMARV B xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

SUMMARY OF I/O STATISTICAL RECORDS BY VOLUME 10 DEVICE TYPE 3330 

tt PHYSICAL DRIVE 000151 TOTAL NUMBER OF RECORDS 0031 

VOLUME ID TOTAL ACCESS 
ACCESSES ERRORS 
(x1000) 

SDA501 00042 
111111 00074 
SYS50Y 00000 
222222 00000 

TOTALS 00116 

TOTAL OVERRUNS CHNL A 4t COMMAND 
DATA 

o 

00009 
00000 
00000 
00000 

00009· 

00000 
00000 

o 

TOTAL 
MEGABYTES 
READ 

00410 
00704 
00009 
00000 

01124 

RETRY 
READ 
ERRORS 

N/A 
N/A 
N/A 
N/A 

00000 

TOTAL OVERRUNS CHNL B 
. COMMAND 

DATA 

o 

MEGABYTES 
READ/RETRY 
ERROR 

00000 

00000 
00000 

CORRECTABLE 
READ 
ERRORS 

00010 
00021 
N/A 
N/A 

00031 

MEGABYTES 
READ/CORR 
ERRORS 

00041 
00033 

00036 

EREP SUMMARIES (OSI MSG30 
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EREP UNIT CHECK RECORD (OS) 

• ENVIRONMENTAL INFORMATION 

System supplied information is provided at the 
top of each page of the EREP printout of a 
device Unit Check record. The information 
describes the operating environment at the time 
of the failure. Errors recorded by System/360 
or by a release of as below release 21.0 may not 
contain valid information in the Model, Serial 
Number and as Release fields. 

Note: The Job Identity, which indicates a means 
of recreating the failure, may contain zeros if a 
system task was in operation. 

e OBR RECORD CONVERTED TO 
THE STANDARD FORMAT 

This message will appear in all printouts of Unit 
Check records created by a system below as 
Release 21.0. 

e PRIMARY CHANNEL UNIT ADDRESS 

This is the primary physical address of the 
device and is equivalent to the physical channel 
unit address or physical drive shown on the 
summary sheet (MSG 30). 

o ALTERNATE CHANNEL UNIT 
ADDRESS 

This is the actual logical address path over which 
the error occurred. If the high order (channel) 
digi~ is zero, as shown in this example, disregard 
the channel digit. If it is other than zero, it 
indicates the channel on which the error actually 
occurred. 

e VOLUME LABEL 

The Volume Label printed is the Volume Label 
of the pack being used at the time of thp. failure. 
This information is provided as an aid in deter· 
mining whether the error was caused by a hard· 
ware failure or by a pack problem. 

o KEYWORDS 

Keyword error description corresponds to that 
given in Summary A on MSG 30. 

3830-2 

• ERROR SYMPTOM CODE 
The error symptom code is taken from bytes 22-23 
of the sense data. The maintenance analysis proce
dure is obtained by using the error symptom code 
as entry into the Fault Symptom Index starting 
on FSI 10. 

e FAILING CCW, CSW, LAST SEEK 
ADDRESS 

This information is provided to further define con
ditions at the time of the failure. 

Note: This information is invalid when it appears 
on the printout of Logging Mode errors. 

• SENSE BYTE DATA 
In this example, this field indicates that the detailed 
sense printout is of a format 0 Unit Check record. 

co DETAILED SENSE BYTE PRINTOUT 

Each sense byte which contains significant informa
tion is expanded to show the bits that are on. The 
bit definition is printed to the left of the bit. The 
hex value of the byte is printed to the right of the 
byte number. 

Bytes 0·7 
Bytes 0-7 in sense formats 0-5 have common 
definitions: 

Bytes 0-2 describe the Unit Check condition. 
Byte 3 contains the restart command. 
Bytes 4-6 describe the pack and drive address. 
Byte 7 contains the format number and message 
code. 

Format 0 Sense Data (Message Only) 
Bytes 8-21 contain zeros. Format 0 sense contains 
message information only. 

Format 2 Sense Data (Control Unit Errors) 
Bytes 8-21 contain detailed error information which 
should not be used unless the error symptom code 
failed to point to the maintenance analysis procedure. 

Format 3 Sense Data (Selective Reset Errors) 
Bytes 8-21 contain detailed error information which 
should not be used unless the error symptom code 
failed to point to the maintenance analysis procedure . 

• HEX DUMP OF RECORD 
This is the raw form of the data comprising the Unit 
Check EREP printout. 

C~.·"" 
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EREP UNIT CHECK RECORD <OSI MSG 40 

---RECORD ENTRY TYPE - UNIT CHECK SOURCE - OUTBOARD MODEL- 0145 SERIAL NO. 010613 

DAY YEAR 
DATE- 159 72 

HH MM SS.TH 
TIME 20 25 08 08 

JOB IDENTITY LJOB 
D3DI06C240404040 

OBR RECORD CONVERTED TO THE STANDARD FORMAT~ 

DEVICE TYPE 
PHYSICAL CHANNEL UNIT ADDRESS 
LOGICAL CHANNEL UNIT ADDRESS 
PHYSICAL DRIVE 
PHYSICAL CONTROL UNIT 
VOLUME LABEL 

3330 
000256 
000251 
NONE 
1 
MIDI01 

--e --e 
--e 

OVER RUN--------------------------------~ 
ERROR SYMPTOM CODE- 0000 tt 

CC CA FL CT 
FAILING CCW lA 0529F8 40 00 0005 

M B B C C H H R 
LAST SEEK ADDRESS- 00 0000 0002 0000 00 

SENSE BYTE DATA- FORMAT 0 CD 

CSW 

BYTE 0 04 BYTE 1 00 BYTE 2 00 BYTE 3 06 
----------UNIT CHECK DESCRIPTION----------- RESTART CMND 

COMMAND REJ 0 PERM ERROR 0 0 00000110 
INTERVN REQ 0 INV TRK EMT 0 CORRECTABLE 0 
BUS OUT PAR 0 END OF CYL 0 0 
EQUIPMNT CK 0 0 ENV DATA PR 0 
DATA CHECK 0 NO REC FND 0 0 
OVERRUN 1 FILE PROTCT 0 0 

0 WRT INHIBIT 0 0 
0 OP INCOMPLT 0 0 

BYTE 8 00 BYTE 9 00 BYTE 10 00 BYTE 11 00 
00000000 00000000 00000000 00000000 

BYTE 16 00 BYTE 17 00 BYTE 18 00 BYTE 19 00 

00000000 00000000 00000000 00000000 

HEX DUMP OF RECORD 
HEADER 30150800 00000000 0072159F 20250808 

0000 D3D1ofiC2 40404040 lA0529F8 40000005 
0020 00000256 OCOOOO18 o4C9C4C9 FOFI0000 
0040 0400C004 7EOOOOOO 00000000 00000000 

K CA US CS CT 
00 0505BO OE 00 0000 

BYTE 4 7E BYTE 5 00 BYTE 6 Of) BYTE 7 00 
PHYSICAL 10 CYL(l TO 12B)--HEAD--------- FORMAT/MSG 

CU/CTRLR 0 CYL 128 0 REVERSE 0 FORMAT B 0 
CU/CTRLR 1 CYL 64 0 CYL 256 0 FORMAT 4 0 
DRIVE 3/6 1 CYL 32 0 DIF 256 0 FORMAT 2 0 
DRIVE 3/6 1 CYL 16 0 HEAD 16 0 FORMAT 1 0 
DRIVE 3/6 1 CYL 8 0 HEAD B 0 MESSAGE 8 0 
DRIVE 3/6 1 CYL 4 0 HEAD 4 () MESSAGE 4 0 
DRIVE 3/6 1 CYL 2 0 HEAD 2 0 MESSAGE 2 0 I) 
DRIVE 3/6 0 CYL 1 0 HEAD 1 0 MESSAGE 1 0 

BYTE 12 00 BYTE 13 00 BYTE 14 00 BYTE 15 00 
00000000 00000000 00000000 00000000 

BYTE 20 00 BYTE 21 00 BYTE 22 00 BYTE 23 00 
-----ERROI{ SYMPTOM CODE-----

00000000 00000000 00000000 00000000 

}-
00010613 014500CO 

000505BO OEOOOOOO 03000251 30702008 
00000000 02000000 00000002 00000000 
00000000 00000000 

EREP UNIT CHECK RECORD <OS) MSG40 
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CONTENTS 

PANEL 

Power Sequence Panel PANEL 

CE Panel PANEL 

CE Panel Operations. . • . . • • • . PANEL 
Register Display 
Register Alter 
Storage Alter 
Storage Display 
Address Compare. . . . . . PANEL 

SW Address Compare Sync or Stop 
ACR Address Compare Sync or Stop 
Address Compare Recycle 

Power Off Procedure 

CE Panel Checkout . 

Check 1 Error Collection 
Address/Check/Program Display 
CU Clock Error . . 
CA Even Decode Error 
CS Field or Stat Set Error 
CA Odd Decode Error 
CB Even Decode Error 
A Reg Parity Error 
CB Odd Decode Error 
B Reg Parity Error 
Branch/Status Error 
ALUCheck 
Special Operation Error 
MPl File Read Check 
Storage Address Bus (). 7 Parity Error 
Storage Multiple Read Error 
Address Bus 8-15 Parity Error 
ECC Logic Error 
Storage Write Bus Error Bytes 0/2 
Storage Write Bus Error Bytes 1/3 
Cycle Control Error 
Address Bus 1-13 Error- Low BSM 
CD Decode Error 
Address Bus 1-13 Error -- High BSM 
MPL File Not Ready 
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Check 2 Error Collection . . 
How to Display Check 2 Errors 
Alternate Display Method 
CTL-I Controller Check 
Select Active or Select Check 
CTL-I Buffer Parity Error 
Unexpected End Check 
CTL-I Tag Bus Parity Check 
CTL-I Bus Out Parity Check 
CTL-I Transfer Error 
Channel Buffer Parity Check 
Interface Check Channel A (or C) 
Interface Check Channel B (or D) 
Channel Transfer Check 
Any CTL-I Check 
Load S Register Check 
Compare Assist Check 
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. PANEL 50 

. PANEL 51 

Interface Check C/D or Multiconnect Error 

Register Display Circuits . . . 
Special Register Display 
General Purpose Register Display 

Register Alter Circuits . 
IAR Register 
General Purpose Register 

Storage Alter and Display Circuits 
Storage Alter 
Storage Display 

... PANEL 100 
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POWER SEQUENCE PANEL CONTENTS/POWER SEOUENCE PANEL PANEL 1 

USAGE METER: If an Enable/Disable switch is in 
the Enable position when a power-on sequence occurs, 
meter time will be recorded as long as the CPU meter 
is recording or until the usage meter and 3830-2 are 
disabled from the channel. 

POWER ON: A momentary pushbutton that turns on 
the 3330-2 ac power if the system power is on. 
Whenever system power is sequenced on, ac power is 
applied to the 3830-2, regardless of the push buttons. 
The pushbutton lights to indicate ac power on. 

CHANNEL CHANNEL CHANNEL CHANNEL 

MULTITAG I ~~R I 
@ 

ABC D 

ENABLE ENABLE ENABLE ENABLE 

(I) (I f) iii @@ @ @ 
DISABLE DISABLE DISABLE DISABLE 

ENABLE: Toggle switch that must be in the Enable 
position before the 3830 Storage Control is available 
to the channel. If Two Channel Switch or Two Chan
nel Switch Additional feature is installed, a separate 
switch is provided for each channel. 

MUL TITAG: Toggle switch that determines how the 
Device End generated by the drive, in a not-ready-to
ready sequence, is presented to the channel. 

MUL TITAG POSITION,: A drive is available to a 
channel after the channel clears the Device End 
generated by the drive in a not-ready-to-ready 
sequence, Before any other channel can use the 
drive, that channel must also accept the not-ready
to-ready sequence Device End. 

OFF POSITION: A drive is made available to all 
channels after anyone of the channels clears the 
Device End generated by the drive in a not-ready
to-ready sequence. 

OFF '~POWEAt 
,- OFF' 
,':1!!1 f!l1t 

POWER OFF: A momentary pushbutton that can be 
used to remove ac power from the 3830-2. 

If system power is on when the pushbutton is pressed, 
ac power is removed from the 3830-2. If system 
power is later turned off. then on, ac power is reapplied 
to the 3830-2; operation of the Power On pushbutton 
is not requ ired. 

CONTENTS/POWER SEQUENCE PANEL PANEL 1 
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CE PANEL .(Part 1 of .2) CE PANEL (Part 1 of 2) PAN E L 1 0 
• Description o.f CE Panel controls 

and indicators 
POWER ON INDICATOR 

• For CE Panel operations see 
PANEL 15 

Indicates that power is applied to the MPL file 
and the disk is rotating. 

SEEK IN/SEEK OUT LOAD HEAD SWITCH 
Three position toggle switch, that loads the 
read head and moves the head one track 
towards center of disk (Seek I n) or one 
track away from center of disk (Seek Out). 
(CE Modes) 

IMPL SWITCH 
Initiates an' initial microprogram load operation. 
(Control unit must be stopped, reset, and in a 
CE Mode). 

ADDRESS/DATA ENTRY SWITCHES 
Enter addresses and/or data for microprogram 
communication, control storage locations, ad· 
dress compare functions, and registers. . 

~',~D()RI:SSCOMPARE --------------------------------~ 
INDICATOR 

. ndicates equal compar.e. Latched until 
reset with Check Reset Lamp Test 
switch. 

Sync position: Emits 40 nsec pulse at 
sync hub (located below switch) for each 
equal compare. (See Note I.) 
Stop position: Microprogram halts before 
executing instructIon at address providing 
equal compare. (CE Modes) 

ACR INDICATOR 
Indicates equal compare. Latched until 
reset with Check Reset Lamp Test 
switch. 

RECYCLE/SYNC/STOP SWITCH 
Recycle position: Emits 40 nsec pulse at 
sync hub (located below switch) and 
branches to instruction address contained 
in Address Entry switches. (See Note I.) 
Microprogram continues to run. (CE 

• EXECUTE SWITCH 

CHECK INDICATORS 
Indicate when a Check I or Check 2 
error is detected. (See PANEL 40,50,) 

START SWITCH 

ADDRESS/CHECK/PROGRAM DISPLAY INDICATORS 
Displays information selected by Enter/Display 
switch. Displays addresses for alter, display, and address 
compare functions. Also displays diagnostic messages. 

CLOCK STOPPED INDICATOR 
I ndicates that storage control 
unit clock is stopped. 

Executes the microprogram starting 
with the instruction specified by the 
IAR. (CE Modes) 

RESET SWITCH 
Activates all storage control unit reset 
lines. (CE Modes) 

Information selected by Enter/Display 

ENTER/DISPLAY SWITCH 
Selects registers, control storage locations, 
or program data for display or alteration: 

SWITCH 
POSITION 

CHECK 1 REG 

• IAR 
BAR 
DAR 

• ACR 

• PGM DATA 
ENTRY/DISPLAY 

• REGISTER SELECT 

FUNCTION 
ALTER DISPLAY 

X 

X 

X 

X 

X 

X 
X 
X 

x 
X 

X 

IND1CATORS 
USED 

ADDR/CHK/ 
PROG DISPLAY 

STOP/SI SWITCH 
Control unit running: Stops control unit 
(CE Modes). 
Control unit stopped: Executes one micro
program instruction (CE Modes). 

DC READY INDICATOR 
Indicates that storage control unit 
power sequence is complete. 

POWER SWITCH 
Two pOsItion spring loaded 
switch, that controls power 
on or off In CE modes. 

_____ CHANNEL INTERFACE(S) 
DISABLED INDICATOR 
Indicates when the channel interface 
drIvers are degated. F or two or two 
channel switch additional filatures, all 
channel interfaces must be degated. 

OPERATION MODE SWITCH 

MODES: 

EFFECT ON 3830/ FORCED 
CE PANEL NORMAL LOGGING 

Address compare indicators 
Y.ES YES 

CHECK RESET Rf'St!ts 

LAMP TEST Addl. Comp YES YES 
Indn:,lto!, 

SWITCH 
Rf'sets 
EIIO! 

LlIt.:hes 

Tt!SIS P,Hlel 

INNER/OUTER SWITCH L.unps 

Selects one of two groups of reg
isters for Register Select 
switch. 

All panel controls/functIOns 

allowed 

Machllle stops at end of 
error (CHK n cycle 

..pISf>LAY STORAGE X REG/STOR 
.. (:':',,'/>//1 .. ):),. ·,)·"'·····?,···I:Qi$~t~*> ··>iijfGjsjfiij$f:Llfut~rii,r 

Machine stops at end of !!rtOI 

ICHK 2) cycle 

• ENTER STORAGE 
CHECK 2 A 
CHECK 2 B 
CHECK 2C 

x 

(Check 2 POSITIONS NOT USEDI 

Selects one of 31 general purpose registers 
for display or alteration. Used with Inner/ 
Outer switch and Enter/Display switch. 

All errors ICHK 1 and CHK 2) 

ignored 

Selective Reset flom system 
channel Inhihlted 

Sync position: Emits 40 nssc pulse at 
sync hub (located below switch) for 
each equal compare. (See Note 1.) 
Stop position: Microprogram halts 
before executing instruction at 

Used with Enter/Display switch to 
activate an alter or display cycle. Also 
used to enter parameters and execute 

• Indicates that Execute switch is used with this switch position. PROGRAM DATA ENTRYI 
DISPLAY (communication) 

dllowed address providing equal compare. 
(CE Modes) 

microprograms: 

CE MODES CANAFHl T 
CUS TOME HOPE RA II()N 
USE (A1I11(IN 

CE 

CHECK CHECK AC SEa 
NORMAL STOP BY PASS HOLD 

YES YES YES 
This 
POSItion 

Not 

YES YES YES Nce{le(1 

Opeldtt!'> 

A~ III CF 

YES YES YES Chj~ck 

Stop Mode 

YES YES YES 

YES 

YES YES YES 
Note 1: As an aid to troubleshooting in the device, sync pulses 
can be transmitted through the control interface cable to the 
device via the CE Communication Out driver. See CTL·I 10 
for procedure. 

"If Special Op 28 was issued previously, a selective reset will 
occur In Forced Logging mode and the clock will restart. 
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CE PANEL (Part 2 of 2) 

INSIDE END VIEW 
(0 .. Hi"" End) 

I. "I C~EC1 
I. ::~I CE.Ec2 

I. hi CE·EC3 

r-;--:: hi CE·EC4 

1""1 

IIMII4I 

ClM9ti8I 

ap.r.tlon Modtt Switch 
ClM863I 
IVB731 1 

~r Switch IVB1311 

'04 2 15 
3 8 

8 

InMr/Outer 
Switch 1SM9531 

c 

A .... Switch 1SM9641 ChICk A_t Ump T"t Ilulhbutton 
1SM9511 
ISM9641 

Note: s.. SM968 for .teil of rotery lWirr:hft 

© Copyright IBM Corporation 1972. 19'73, 1976 
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CE PANEL REAR VIEW 

EXlCute Switch ISM9641 IMPL Switch 1SM9641 SHk Switch ISM9641 

~[] 
3[] '[]4 2 I 2 I 15 
1 3 -- 8 

7 8 

CI 
12 1 2 

,0. ,n ,0. ,0. 
18 1 18 1 18 1 18 1 

Addrna ILo Byte) .nd Add,.. IHi Byt.) Entry Sync' Switch ISM9631 Stop O.u Switch" ISM962) Switch" ISM952) 

A .... ter s.llCt Switch ISM9531 AICYCII, 
Sync Switch ISM9631 
StOP 

c (" 

CE PANEL IPINt 2 of 21 

INSIDE END VIEW 
(G .. Open End) 

C C: ( ., 

.. /' ./ 

PANEL 11 

00000 
• 000 0 8- SCAlD c.rd 1 ISMIIlI 

SCAlD c.rd 21SM8&1I 

CE PANEL !PINt 2 of 2) PANEL 11 

(~. 

-~....-' 
( 



CE PANEL OPERATIONS (Part 1 of 2) 

REGISTER DISPLAY 

1 

REGISTER ALTER 

1 Select a CE mode and stop the machine. 
r-CftIlAnCIIII_., 

~-
_ L_ 
;~ .• --

IIIIJ • 
LD . 

2 Select the desired register. 
r:-EIITEIIIDIIPLAY:-:::1 
GlICK' ... ..,... 

i 

rr~~~ 
~. Any mode ?ther than normal or ~ 
~ forced loggmgmay affect custo- ~ 
~ mer deta when operating in modes ~ 
~ o~er then normal or forced log- ~ 

~. ~7,g~hannels must be disabled ~ 
~ and Channel Disabled indicator ~ 

~. ~~: customer data packs must be ~ 
~ :=v:::;:;~:s:t:f~ining CUI- ~ 
~~A 

The Enter/Display switch permits selection and display, 
in the Address/Check/Program Display lights, of the IAR, 
BAR, DAR, or ACR register. See PANEL 100 for circuit 
description. 

To select a general purpose register, place the Enter/Display 
switch to Register Select; then make a selection with the 
Inner/Outer and Register Select switches. The display is in 
the Register/Storage display lights. See PANEL 100 for 
circuit description. The TF Register can be altered or 
displayed as a normal general purpose register. 

To alter or display the MF, NF, and GF Registers, the TF 
Register must be set to '00'. 'F' Registers are a special _ 
feature. Refer to INTR 005 and MIC 40. 

Operate Reset switch. 4 Operate Execute. 

The data set in the 
Data Entry switches 
is loaded into the 
selected register, 
and displayed for 
checking. 

The Enter/Display switch provides selection of 
registers IAR and ACR. To select a general purpose 
register, place the Enter/Display switch to Register 
Select; then make a selection with the Inner/Outer and 
Register Select switches. See PANEL 105, 110. The 
TF Register can be altered or displayed as a normal general 
purpose register. 

,"EOIITIIiSEUCT, To alter or display the MF, NF, and GF Registers, 
the TF Register must be set to '00'. ! F' Registers are a 
special feature. Refer to INTR 005 and MIC 40. 

3830-2 
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() 

The desired data should be set with 
the Data Entry switches. 

o o () 

STORAGE ALTER 

1 

CHECK 2 
DI ...... V. 

_NOG"AM OATA CHECK 2 
ENTIllVIDIIPLAV IftLAY C 

3 Set Data Entry switches. 
r--DATAENTRV----, 

Operate Reset switch. 

,REGISTER SELECT, 

::OO"T: ac TE GO IC 

T. • TO 10 
II. ND oa 

TO II. tIC CIA 
TAGE ... 1'8 

_OF TC MAo 

Set Inner/Outer switch 
to Outer position. 
A byte must be loaded 
into each storage 
register {SA, SB, 
SC,SOI. 

The desired data is entered 
in these two switches. 

The Data Entry switches are 
loaded into the selected regis
ter. 

5 Repeat steps 2, 3, and 4 for SB, SC, 
and SO registers. 

6 Select IAR. . , IAR must be loeded with the de
sired control storage address . 

7 Set Address/Data Entry switches. The desired address is 
entered into these switches. 
The low-order Data Entry 
switch must be on a word 
boundary: 0, 4, 8, or C. 
CAUTION 

r-------------__ ~a.EIITIIY ______________ ~1 

r--DATA ENTRY----, 

.I~ 

9 Select Enter Storage. 

o 

An invalid parity can be 
loaded if en even boundary is 
not entered. 

IAR is loaded with the Address/Data 
Entry switches. 

10 Operate Execute. .. ~ 

() 

The selected storage location is 
loaded with contents of SA, SB, 
SC, and SO 

o C} 

CE PANEL OPERATIONS {Part 1 of 21 PANEL 15. 

STORAGE DISPLAY 

1 Select a CE mode and stop the machine_ Operate Reset switch. 
rOPEAAnCIIII MODE., 

S-~::~NOWMAL ~=:G 
STOP • 

CHECK ._ • 
IV PAIl 

AC 
II _D 

2 Select IAR. 
r:-ENTERIDISPLAY--, 

CHICK 1 IIIEGIITER. 

3 

4 

It' IELICT 
DlIPLAV

ITORAGE 

Set storage address. 

I 
ADDRESS ENTRY ________ -. 

r------DATAENTRV~ 

Operate Execute. 

• "(Qf" 
5 Select Display Storage. 

6 Operate Execute. 

7 Display any of four bytes with 
low-order Data Entry switch. 
r--DI'TA EIITIIV----, 

The IAR must be loaded with the 
storage location to be displayed. 

The desired storage location must 
be selected. The low-order Data 
Entry switch must be on an even
word boundary: 0,4,8, or C. 

The IAR is loaded with address of 
desi red storage location . 

Byte 0 of the word fetched is 
displayed in the Register!Storage 
I ndicators after the Execute 
switch is operated_ 

Four bytes «()'31 are fetched from 
control storage. The low-order 
Data Entry switch position 
determines which byte is displayed, 

Byte D~"yed In Low Order 
Regilter/Stor ... Data Entry Switch 

IlIIIiClltors 

0 0,4,8, or C 
1 1,5,9,orD 
2 2,6, A, or E 
3 3,7, B, or F 

CE PANEL OPERATIONS ePen 1 of 2) PANEL 15 
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CE PANEL OPERATIONS (Part 2 of 2) 

~ ~. Any modll other then normBl or ~ 
~ forced logging lIMY ef'!'ct,custo- ~ 
~ mer dIIte when operating m modlls ~ 
~ o~er than normBI or forced log- ~ 
~ gmg. ~ 
~. All channels must be disabled ~ 
~ and Channel Oisabled indicator ~ 

~. ~~:customflr~atapacks."'!Istbtl ~ 
~ :=V:::;sd;~:$:t:f~mmg CUI- ~ 
~A 
ADDRESS COMPARE 

SW Address Compare Sync or Stop 

1 Set address of desired instruction in Address/Data 
Entry switches. 
.-_____ ADDRESSENTAY' _____ --, 

~DATAENTRV~ 

2 Set SW to Sync or Stop. 

3 Place machine in run mode. 

ACR Address Compare Sync or Stop 

1 Select ACR. 

2 

3 

r=ENTERJDISPLAY -::l 
CHECK 1 IIEGIITtR. 
REG SELECT 

DISPLAY_ 
STORAOE 

CHECK! 
DJSPlIIVII 

~----~DI~~~~~ : 
CHECK 2 
S'UVO 

Set address of desired instruction in Address/Data 
Entry switches. 
.--_____ ADDRESSENTRY _____ ..., 

~DATAENTRY~ 

Operate Execute. 

4 Set Mode switch to desired operation. 

3830-2 
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The address compare is made 
on the storage address bus. 
The bus can have either an instruction 
address or a data address. 

If Sync is selected, machine provides 
a 40 ns pulse at SW sync hub when 
a compare is made between address 
and the Address/Data Entry switches. 
(See Note 1.) If Stop is selected, and 
machine is in one of the three CE 
modes, machine stops before execut
ing the instruction at the address that 
compares with Address/Data Entry 
switches. 

The address compare is made 
on the storage address bus. 
The bus can have either an instruction 
address or a data address. 

The desired address is loaded into 
the ACR. 

c c' ( (~~ 

5 Set ACR switch to Sync or Stop. 

Address Compare Recycle 

1 Select ACR. 
~ENTE:RIO'SPLAY---, 

ctlEC'" REGtSTER. 
HE SELECT 

DlsPlAV. 
STORAGE 

ENUA_ 
STORAGE 

CHECK:Z 
DISPLAVA 

CHECIC2 
DISPLAYS 

CHECK 2 
DlSPLAYC 

c 

2 Set Address/Data Entry switches with address of 
last instruction to be executed. 
r-_____ ADDRESSENTRV _____ -, 

r--DATA ENTRY~ 

3 Operate Execute. 

.'CQ)" 

4 Select IAR. 

~:NTEA/DISPL::;::;;,;] 

RE SELECT 
DISPLAY_ 

STORAGE 
ENTER_ 
STORAGE 

CI1ECK2 
OISPLAYA 

·~''''''--~DI':~~: 
CHECK 2 

DlS",AYC 

5 Set Address/Data Entry switches with starting 
instruction address. 
.--_____ AODAESSENTRY _____ -, 

r--DATA ENTRV~ 

6 Operate Execute. 

7 Sat desired operation. 

8 Sat Recycle. 

c c (~, (' (~ " 

"r .. ' 

If Sync is selected, machine 
provides a 40 ns pulse at ACR sync 
hub when a compare is made between 
instruction address that compares 
with ACR. (See Note 1.) 
If Stop is selected, and the machine 
is in one of the three CE modes, 
machine stops at instruction address 
that compares with ACR. 
The instruction has not been executed. 

This address is determined 
from the instruction loop. 

The desired address is loaded into 
the ACR. 

The starting address is loaded into 
the IAR. The switches should remain 
at this setting to maintain the 
instruction loop. 

Ci ( C (,' C (~ C C C C .ilt 

CE PANEL OPERATIONS (Part 2 of 2) PANEL 16 

9 Operate Start or SI. 

POWER OFF PROCEDURE 

1 Vary individual drive offline. 

2 Set storage control meter switch 
to Disable. 

3 Wait for the channel interface disabled 
indication. 

CHANNEL 
INTERfACE(S1 DliED 

4 Place CU in CE Normal mode. 

5 Place Power On/Off to Off. 

Machine will execute a sequence of 
instructions starting with the address 
loaded into IAR. When the ACR 
comperes with an address in the 
sequence, the machine branches to 
the address contained in the Addressl 
Data Entry switches. The sequence 
of instructions starting with the 
address in the switches is then exe
cuted until another address compare 
(with ACR) occurs. The machine 
again branches to the address in the 
Address/Data Entry switches. After 
loading IAR (original start address!. 
the Address/Data Entry switches 
can be changed. This results in a 
new "branch to" address. 

This switch is located on the 
storage control power sequence panel. 

For two channel switch or two channel 
switch additional, feature, all interfaces 
must be disabled to light indicator. 

Note 1: As an aid to troubleshooting in the clevice, sync pulses can be transmitted through 
the control interface cable to the device via the C£ Communication Out driver. See 
CTL-I 10 for procedure. 

C 
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CE PANEL CHECKOUT 
IREFER TO CLOCK STOP ECO-START 95-97, CTRL 40, KK201 

START 25, 75, 95, 97 

CHECK 1 NG 
LAMPS 
AND 
RESET 
SWI TCH 

CHE KING 
E)(ECUTE 

3830-2 

CHANNEL ENABLE 
SW I TCHES OFF 

PRESS LAMP TEST 

NO 

PRESS RESET SWITCH. 
ADDRESS DISPLAY 

LAMPS GO OFF EXCEPT 
P-B ITS 

C~~~~y: Tg~~~~EL DC 
INTERFACE 0 I SABLED 

01 SPLA Y ACR. SET 
ADDRESS SWITCHES TO 

'FFFF'. NOTE IF 
01 SPLA Y CHANGES 

WHEN 5W I TCHES ARE 
ROTATED. 

OPERATE EXECUTE 
SW ITCH 

YES 

CHECK FOR BAD 
LAMPS 

5M950 
KK I 03 

SUSPECT LAMP DRIVER 
CI RCUITRY B2B2, B2C2 

2, RESET SWITCH N/O, 
3. STORE PULSE FA I LURE 

B2S2, 
4-. EXECUTE FA 1 LURE. 

5. CLOCK F A I LURE B2N2. 

SUSPECT EXECUTE 
FA I LURE 

CORRECT TROUBLE; 

TES~6 ~m~~E~NIT 

EXECUTE SW ITCH J 5 
SAD IF ADDRESS IN 
ACR DIDNIT CHANGE 

WHEN SWITCH WAS 
OPERATED 

447460 
19 Dec 75 

447465 
15 Dec 78 

© Copyright IBM Corporation 1975, 1978 

SELECT I AR 
OPERATE EXECUTE 

SW ITCH 

SET ADDRESS 
5W I TCHES TO 

• 0000' 

CORRECT TROUBLE: 
TEST; RETURN UN I T 

TO CUSTOMER 

NO 

OPERATE I MPL 
SW ITCH 

CORRECT TROUBLE; 

TES f6 ~5~¥~~E~N I T 

( 

IAR='04FC' 

BAR='0400' 

DAR=' 0500' 

CHECK ING STOP/S I 
I AR 
BAR 
D,R 

IAR='0400' 

BAR=' 04FC' 

OAR=' 0500' 

c ( ( 

D I SPLA Y '0400' 
AND '04FC' AND 

COMPARE TO 
vALUE STORED 

ABOVE 

SET IAR-'0400' 
OPERATE START 

1. OPERATE STOP SWITCH 
2. SET IAR·'Q400'. 
3. OPERATE STOP/ 

51 ONE TIME. 
4. COMPARE IAR, 

BAR, DAR TO VALUES 
AT LEFT. 

OPERATE STOP/SI 
ONCE AGAIN. 
COMPARE IAR. 
BAR, DAR TO 

VALUES AT LEFT. 

OPERATE STOP/SI 
KEY 

~8 

( 

SET I AR C I RCU IT. KK204 
RECYCLE CIRCUITS. KK304 
EXECUTE CIRCUITS. KKI03 
I THE D I SPLA Y SHOULD NOT 

HAVE CHANGED) 

0400 

( 

Q4FC 

OSIOI-DAR 11 1 
FTCH4H 

OS(O)-DAR 

STOR4 

CHECK OUT REGISTERS 
AND ASSOCIATED 
CIRCUITS. 
SA,SC·B2D2 
SB.SD·B2E2; 
ELSE B2N2, 82G2 

CORRECT TROUBLE: 
TEST; RETURN UN I T 

TO CUSTOMER. 

BYTE a BAD - B2K2 
BYTE 1 BAD - B2J2 
BYTE 2 BAD - B2H2 
BYTE 3 BAD - B2L2 
IF NO FIX, SEE 
CTRL 600, 610 FOR 
STORAGE OPERATIONS 

START OR STOP 
KEY LATCHES. 
82T2, B2N2, AND 
B2M2. 

I AR (RL203 AND 
102) BITS 

1-1=B2K2 BITS 
8- I 3=B2H2 

BAR t RL302 AND 
4021 BITS 

I -1=8282 BITS 
8-15=B2C2 

DAR (RL 1 04 AND 
205) BITS 

1-1=B2K2 BIT 
B-15=B2H2 

CONTROLS IKK2041-
B2N2 

SEE CTRL 220 FOR 
DESCRIPTION OF 
REGISTERS AND DATA 
FLOW. 

CHECK I NG 
ADDRESS 
CQMPARE. 

~E~CK 
CONTROL. 
AND 
RECYCLE 

IF DESIRED, 
GO TO START 
95 FOR IMPL 
CHECKOUT 

CORRECT TROUBLE, 
TEST; RETURN UNIT 
TO CUSTOMER. 

( (' 

OPERATE CHECKIRESET. 
ENSURE THAT 80TH 
ADDRESS COMPARE 
INDICATORS RESET 

NO 

I. SET ACR TO '0400'. 
2. SET ADDRESS sw ITCHES 

TO '04FC'. 
3. LEAVE SWITCHES AT 

'04FC' • 
4. 80TH ADDRESS COMPARE 

SW I TCHES TO SYNC. 
5. OPERATE START 

RETURN ADDRESS 
COMPARE SW I TCH TO 

SYNC POSITION. SET 
ACR SW I TCH TO STOP 
POSITION. OPERATE 

START. 

SET ADDRESS SWITCH 
TO '0400'.SET ACR 

SWITCH TO RECYCLE. 
OPERATE STOP/SI 
SEVERAL TIMES. 

RETURN ACR SW ITCH 
TO SYNC POSITION. 

ENSURE ADDRESS 
COMPARE SW I TCH IS 

SET TO SYNC. 

( 

_____________ 1..... ___ ---1 

( ( ( (- ( 

CE PANEL CHECKOUT PANEL 30 

CLOCK 
START·STOP 
CONTROL B2N2; 
ELSE BZT2 

CORRECT TROUBLE; 
TEST i RETURN UN I T 

TO CUSTOMER. 

CORRECT TROUBLE; 
TEST; RETURN 'UN IT 

TO CUSTOMER. 

CORRECT TROUBLE; 
TEST; RETURN UNIT 

TO CUSTOMER. 

CORRECT TROUBLE; 
TEST; RETURN UNIT 

TO CUSTOMER. 

CE 

PANEL 

FOR CHECK , ERRORS REFER TO 
FSI 10 AND PANEL 40. 

OPERATING THE CHECK RESET SWITCH WILL 
1 LIGHT All LAI\1PSWHIlE OPERATFD 
2 RESET CHECK 1 AND CHECK 2 INDICATORS 
3 RESET CHECK 1 REGISTER TO 'DODO' 

WITH GOOD PARITY 
4. RESET 3 CHECK 2 DISPLAYS TO 'DO' WITH 

NOPARlfV 
5 RESET BOTH ADDRESS CQI\1PARE 

INDICATORS OFF 
6. NOT AFFECT GPOR Af)OAI:SS Rf.GISTfAS 

OPERATING THE RESET SWITCH WILL 
1 PERFORM THE SAME FUNC r IONS AS 

2 3 AND 4 ABOVE 
2. R'ESET IAR TO 'OOOO'WITH GOOD PI\RITY 
3 WITH THE ENTER DISPLAY SWITCH IN ANY 

POSITION EXCEPT "HEGISTfA SELECT" 
OR "CHECK 2 DISPLAY" LlGH rs WI U 
SET TO 'fF' WITH GOOD PARITY 
SET CLUCK STOP INDICATOR ON 
NOT AFFECT ANY OTHER GP OR 
AODRESS REGISH-R' 

G NOT Af-.FECT THE I\[)ORESSCur...~PJ\Rr 
INDICATORS 

TURNING ON MACHINE POWER WITH 

~8~iI5~I~T~LI~RC~63~ESi~~ FOLLOWING 
CONDITIONS' 
1. CLOCK STOP LAMP ON 
2 MPL LAMP OFF 
3' DC READY LAMP ON. 4: INTERFACE DISABLE LAMP ON 
S, SA, SB, SC, so, AND 8R 

REGISTERS 'FF' 
6. TA, TB, Te, TO, TG. AND Sf 

REGISTERS '00'. 
7. tAR AND CHECK 1 REGISTERS 

'0000' 
BAR AND ACR REGISTERS 

'FFFF' 
9 DAR REGISTER BLANK 
10. ALL OTHER REGISTERS 

BLANK (TE REG '00' 
ON FOUR CHANNEL MACHINES) 

I MPL POWER ON 
- PANEL 101 LA102 

ICLOCK STOPPED LA102, KK205 CTRL 300 I 
CHECK I INDICATOR RC105 PANEL 40 I 

PANEL 10 

CHECK 2 INDICATOR RC105 PANEL 50 I 
PANEL 10 

CHANNEL INTERFACE RC10S PANEL 
10 I DISABLED INDICATOR CHL-I 20 

IDe READY PANEL 10 

CE PANEL CHECKOUT PANEL 30 



CHECK 1 ERROR COLLECTION (Part 1 of 2) 

Check 1 errors prevent the microprogram from running 
correctly. Check 1 errors: 

• Stop CU clock 

• Are stored in Check 1 register along with: 
1. MPL File errors 
2. Control Storage errors 

• Are indicated by Check 1 lamp on CE panel 

Check 1 register contents: 

• Can be read out to Address/Check/Program display 
on CE panel (see PANEL 15). 

• Are written at control storage location '064A' and 
'064B' after Selective Reset is received from the 
channel. 

FOR MAINTENANCE SEE FSI SECTION (BEGINS ON FSI 30) 

Keyed to text 
Error Condition ALD on PANEL Error Name 

41 + Diagram (ECD) Page 

D CU Clock Error CTRL 40 KK201 

II 
CA Even Decode Error CTRL 20 RL208 

CS Decode Error ST Register Set Error CTRL 30 DE201 

IJ CA Odd Decode Error RL208 

II 
CB Even Decode Error CTRL DE504 

A Reg Parity Error CTRL 35 RA201 

II 
CB Odd Decode Error CTRL 25 DE504 

B Reg Parity Error CTRL 35 RA202 

iii 
Branch/Status Error CTRL 45 DE306 

ALU Check L 60 IRA303 

II 
Special Operation Error CTRL40 IDE403 

MPL File Read Check (23FD Parity) MPL 295 LA306 

J Storage Address Bus 0·7 Parity Error CTRL 50 RL208 

II 
Storage Read 'P' Error 0/2 CTRL 610 SW535 

: Storage Address Bus 8·15 Parity Error CTRL 50 RL104 

II 
Storage Read 'P' Error 1/3 CTRL 610 SW535 

Storage Write Bus Error-Bytes 0/2 CTRL 610 SW455 

III Storage Write Bus Error-Bytes 1/3 CTRL 610 SW455 

IE 
CU Cycle Control Error CTRL 40 KK301 

Storage Addr Bus 1.13 Error CTRL SW451 

ill CD Decode Error CTRL 30 DE107 

1m MPL File Not Ready MPL 295 LA204 

3830·2 1447460 1447465 
19 Dec 75 15 Dec 78 
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L 
Gated By CU Clock or IMPL Type 

Early Late Store Pulse Set Type 
(Bit 0=11 (Bit 0=01 IMPL Errors 1 
CD·EF CD·EF (Not Type 1) Error 

X X X 

X X 

X X 

X X 

X X 
Clk 

X X 

X X 

X X 
CE 

X X 

X X Rst 

X X 

X X 

X X X 

X X 

X X X 

X X 

X X X 

X X X 

X X 

X X X 

X X 

X X X 

yy--- If any early error is set no 
late errors can be set 

~ e 
W ... 
~ 

6 
HJ Clock T140·T180 (Check 11 

~S 
FL 

(Not) CU Clock Error ......-

CE Mode Check Reset .......... J A R 

Machine Reset to Chk Reg I OR RC105 

Check·1 

~REG~ 
Early Error 01 0 
(Set Bit 0 on) I 

1 

7 
P 
8 

14 14 
P 

RC10x 

( 

CHECK 1 ERROR COLLECnON (Part 1 of 2) PAN E L 40 

~////////////////////////////////////A 

~ Th;s diagram is intendtKI for ;nstru 
w//////////////////~ 

ction onlv. ~ 
or;ng and scop;ng. ~ 
w////////////,..wu,A 

~ Use machine logics for troublesho 
~///////////////////////////////////A 

r-E>--- This stops the C 
clock if not in 
CE bypass mode 

CTRL 300 

u 

Chec k 
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CHECK 1 ERROR COLLECTION (Page 2 of 2) 

• CU CLOCK ERROR 
eCTRl4O) 

Generated by incorrect sequence in clock timing. 

1. Turns on Check register bit 1, and error latch. 

2. Stops CU clock. 

• CA EVEN DECODE ERROR 
eCTRl2O) 

Error conditions are generated by a check of even CA decodes. 

1. Even numbered register selected on an odd CA decode. 

2. Even numbered register selected on CA=O. 

3. None, or an even number of even registers selected on an 
even CA decode (CA*O). 

CS FIELD OR STAT SET ERROR 
eCTRl301 

The individual bits of the status (ST) register are set or reset 
according to decodes of the CS field. The set/reset circuits 
for status bits are duplicated. A Status Set error is indicated 
by: 

1. The predicted parity of the Status set/reset circuits does 
not compare with the actual parity of the sets to the ST 
register. 

2. Parity error occurred on the CS field input to the CS 
decoder. 

3. Even number of CS decodes was detected. 

4. The microprogram attempted to set or reset the Status 
register simultaneously by the CS field and by CD 
decode. 

5. The microprogram set or reset Status register bit 4 
simultaneously with the user. 

6. The microprogram set or reset status register bit 3 and 
simultaneously specified ALU operations 4, 5, or 6 
(Carry Line active). 

• CA ODD DECODE' ERROR 
eCTRl2O) 

Generated by a check of the odd decodes. 

1. Odd numbered register selected on an even CA decode. 

2. None, or an even number of odd registers selected on 
an odd CA decode. 

3830·2 
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.. CB EVEN DECODE ERROR 
eCTRl25) 

Generated by a check of the even decodes. 

1. Even numbered register selected on an odd CB decode. 

2. Even numbered register selected on CB=16 (no register 
selected). 

3. None, or an even number of even registers selected on an 
even CB decode (CB*16). 

4. An unplugged optional even register selected by an even 
CB decode. 

A-REGISTER PARITY ERROR 
eCTRl351 

The A-register is checked for odd parity. 

.. CB ODD DECODE ERROR 
eCTRl251 

Generated by a check of the odd decodes. 

1. Odd numbered register selected on an even CB decode. 

2. None, or an even number of odd registers was selected 
on an odd CB decode. 

3. Unplugged optional odd register selected by an odd CB 
decode. 

B-REGISTER PARITY ERROR 
eCTRl351 

The B-register is checked for odd parity. 

• BRANCH/STATUS ERROR 
eCTRl46) 

The Branch error is turned on under four conditions. 

1. ST Reg Parity Error. The ST register circuits are 
duplicated and compared. 

2. Read byte 3 (CH, CL control) is checked for parity. 

3. CH branch decode error. CH decode circuit is duplicated 
and compared. 

4. CL branch decode error. CL decode circuit is duplicated 
and compared. 

.---------

(/ (j (, 

ALU CHECK 
CCTRl80) 

(" . . 

The ALU circuit is checked for: 

1. D·Bus parity checked for odd. 

{--" 

_._-- .. 

(~ 
( .. -

2. Op decode input parity. outputs, and carry in·carry out 
controls do not match. 

3. D-Bus equal zero and duplicate circuits do not match. 

• SPECIAL OPERATION ERROR 
eCTRl4O) 

None, or an even number of special operations are decoded 
while in format F mode. 

MPL FILE READ CHECK 
eMPl2961 

Parity check of MPL byte assembly register. 

. - .-

• STORAGE ADDRESS BUS 0-7 PARITY ERROR 
CCTRl601 

The address bus high order bits are checked for odd parity. 
Address may be from IAR. DAR, or IMPL circuits. 
Checked in CU. 

• (STORAGE) READ 'P' ERROR 0/2 
eCTRl661 

Control storage detected even parity on read, byte 0 or 2. 

STORAGE ADDRESS BUS 8-15PARITY 
ERROR 
eCTRl50) 

The address bus low order bits are checked for odd parity. 
Address may be from IAR, DAR, or IMPL circuits. 
Checked in CU. 

• (STORAGE) READ 'P' ERROR 1/3 
CCTRl661 

Control storage detect even parity on read, byte 1 or 3. 

- ----------

( ( (--
(-- ( 
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CHECK 1 ERROR COllECTION ePage 2 of 21 PANEL 41 
STORAGE WRITE BUS ERROR BYTES 0/2 
eCTRl6101 

Control storage write bus bytes 0 and 2 are checked on all 
store cycles for odd parity. 

III STORAGE WRITE BUS ERROR BYTES 1/3 
eCTRl6101 

Control storage write bus bytes 1 and 3 are checked on all 
store cycles for odd parity. 

II CU CYCLE CONTROL ERROR 
eCTRl401 

'Cycle control latches are checked for none, 2, or 4 on, 

ADDRESS BUS 1·13 ERROR 
eCTRl6101 

Incorrect parity in storage address bits 1·7, P or 8·13, P 
(addresses 'OOOO'·'7FFF'). Bits are checked on the 
addressed array card within control storage. 

II CD DECODE ERROR 
eCTRl301 

Note: Error occurred on cycle previous to its detection 

Generated by a check of the CD decodes. 

1. Even inputs to the CD decoder. 

2. The predicted parity of the CD decode gate lines does 
not compare with actual parity of the sets to the registers. 

3. A register selected by CD decode was also selected by 
external lines. 

lEI MPL FILE NOT READY 
CMPl2961 

MPL file cannot do an IMPL or read operation. 

CHECK 1 ERROR COllECTION CP ... 2 of 2) PANEL 41 
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CHECK 2 ERROR COLLECTION (Part 1 of 2) CHECK 2 ER.ROR COLLECTIONthrt 1'" 21 PAN E L 50 

• CIler.k 2 circuits indicate failures in: 
Control interface 
Channel interface 
Control Module/Device 

• Check 2 errors are indicated by: 
Lighting Check 2 lamp on CE Panel. • 
Stopping CU clock, if in error stop mode." 
CH branch decode 11 (Check 2) to microprogram. II 

• Microprogram collects Check 2 error indications by: 
Special 0., 13 (00), gate control interface errors to NO 
register .• 
Special Op 14 (OE), gate channel interface errors to NA 
register .• 

• See SENSE 15, Format 2, Bytes 11 and 20 for 
Check 2 posting of sense information. 

HOW TO DISPLAY CHECK 2 ERRORS 

(If IMPL lamp is on, Check 2 conditions will have to be 
$Coped.) 

1. Set Operation Mode switch to Check Stop pOSition. 

2. Run machine until an error occurs. Check 2 and Clock 
Stop lamps on. 

3. Do not reset error. 

4. a. With SCU CE diagnostic disk in machine: 
(1) Set Operation Mode switch to Check Bypass. 
(2) Set IAR to 'OOOC'. 

(3) Operate Start switch. 
(4) SB contains the (NO register) control interface error 

indications. 
SC contains the active CTL-I In Tags. 
SA contains the (NA register) channel interface 
error indications. 

b. With functional disk in machine: 

(1) Set Operation Mode switch to Check Bypass. 
(2) Ensure that TO register bit 1=0. (If not=O, manually 

set to 0.) 
(3) Set IAR to '06FS'. 
(4) Operate Single Instruction switch three times. 
(5) Display NO register for control interface error 

indications (see PANEL 15). 
(6) Display NA register for channel interface error 

indications. 

AL TERNATE DISPLAY METHOD 
\ 

Enter the following display routine: 
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447461 1 
12 Mar 76 

r · - CONTROL INTERFACE_ • - • - • - • - • - • - • - • - • - • r CHANNEL INTERFACE - • - • - • - • - 'r . _CONTROL UNIT - • - • - • - • - • - • - • -

i i - - I 
I I Special Op 13 I , -I i .I • To NO Register _ 

r-~~ ........ ~~--~~------.. --------.... ------.. ~~~_--...... -~l~~~~i~:::~~jl~A~ .. ~I Re~ -I Controller 
Check 

CONTROl._ Error Alert Gate (TB Reg Bit 21 -

• - ..... --:::.CT.:.;l:.-.:.I.::Se::.:le::.:C;!.t.:;:A:;.:le::.;rto..;1=-------I A __ - 1 - /, 
I 
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NO Reg. 

.. I -
I 
I --MODULE I - GA301 GA302 I I 

I 
I 11 ! I CTl-1 Controller Check (GA3011 ./ ~ ...-.., 
ill! Sel Active or Sel Check (GA301 I ./ .L, 

i • I ~-I Buffer Parity Error (GA1011 2.. 

Keyed .. - 11 i_ 'l-_u=-n...:e...:xpe:;.:.:.c...:te_d...:E...:nd::..;:,C:...he;,,:,c:...k.:.(G:..A...:2:.:0:..:.'.:..I ___ ~.=::,;'.!.. 
to text 
~~NEL 51 -. I ' CTl-1 Tag Bus Parity Check (GA3011 ,;' . ..!.. OR 

I II - , CTl-1 Bus Out Parity Check (GA 1011 5 - I I~ 
I III - , CTl-1 Transfer Error (GA1041 ./ 6 : .. I r I~ 

Unused 7 -

-I -I 
0-• D i Buffer Parity Check (GK6041 - - ~ 1111 ,Interface Check A/C (Dl1011 1 

I - To CH Branch Decode 11 (Chk 21 
I 

I -- ........ -III i . Interface Check BID (DL 101) 2 

Keyed -II ........ 1- I 
to text I i 1 Transfer Check (GK7021 1 ~ Check 2 - Error. From User 

~~NEL 51"': 11- A~y CTL-I Check (GA3021 ....... 4 OR· ! I~G Clk T10CH140 
• ,. ~I~ 1--' i II- ,Load S Reg Check (GA2021 ~ I ~ _ Error or Sys Reset 2 

_ .! Compare Assist Check (GA2031 ~ I 
I I 'Interface Check C/O or ~ -

Check 2 

CD 
PH 

C 

R 
RC105 

D 

II 

~e2 
CE Panel II 

Error Stop .. 
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'--¥'-----II Clk 

I < 
"111' L 
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GK604 I -GA302 -I 

Special Op IAR SA 

14 '0400' on 
1--....!.'3 '0404' 00 

No Op '0408' 04 
1...--

SB 

OE 
OD 
10 

SC 

70 
70 
AO 

SO 

01 
10 
10 

Start -.f ~: Op OE H ~O:~p 00 H :~; r- Display 

Procedure for Loading Control Storage 

1. '0400' to IAR. 
2. Set up SA, SB, SC, SO (Spec Op 14). 
3. Store. 
4. Single instruction (will go to '0404' in IAR). 
5. Set up SA, S8, SC, SO (Spec Op 13). 
6. Store. 
7. Single instruction (will go to '040S' in IAR). 
8. Set up SA, SB, SC, SO (No Op). 
9. Store. 

10. Set IAR to '0400'. 
11. Operate Single Instruction switch at least three times. 
12. Errors will be stored in NA, NO registers. 
13. Display NA, NO registers to determine Check 2 errors. 

w/////////////////////////////////////////////////////////~ 

~ This diagram is intBndtld for in6truction only. ~ 
~ U. machi". logics for troubleshooting and scopi", •. ~ 
~////////////////////////////////////////////H////Hm~ 
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CHECK 2 ERROR COLLECTION (Part 2 of 2) 

11 CTL-I CONTROLLER CHECK (CTL-I 110) 

If the controller detects an error during a control 
interface operation, it will raise Selected Alert 1. If 
Error Alert is active, Controller Check will be set. 
Error Alert (TB register bit 2) is kept active during 
most control interface operations. 

11 SELECT ACTIVE OR SELECT CHECK 
(CTL-1115) 

If device selection is lost (loss of either Select 
Active or Select Hold) during a control interface 
operation when Error Alert (TB register bit 2) is 
active, Select Check will be set. Error Alert is kept 
active during most control interface operations. 

DI CTL-I BUFFER PARITY ERROR 
(CTL-1115) 

Each time the CTL-I buffer is loaded, it is checked 
for correct parity. If parity is incorrect, correct 
parity is generated for the CU, and the Buffer Parity 
latch is set. Incorrect buffer parity is expected during 
some CTL-I operations (for example, polling 
sequences), and Buffer Parity Error is ignored by the 
microprogram at these times. 

II UNEXPECTED END CHECK (CTL-I115) 

An Unexpected End Check occurs if the device 
attempts to end a data transfer operation prematurely. 
The ch.eck is set if Normal End is received during a 
Write operation, or if Normal End or Check End is 
received after the 1st Sync In pulse during a Read 
operation. 

II CTL-I TAG BUS PARITY CHECK 
(CTL-I 115) 

The CTL-I tag bus (TO register) is parity checked 
whenever Tag Gate is raised. If there is an even num
ber of bits, Tag Bus Parity Check will be set. 

II CTL-I BUS OUT PARITY CHECK 
(CTL-I 115) 

If an even number of bits is detected in the CTL-I 
Bus Out selecter (bits 0-7 and P), the Bus Out Parity 
Check latch is set. 

3830·2 
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m CTL-I TRANSFER ERROR (CTL-I 120) 

During a Read or Write operation, the transfer of data 
between the control unit and the control interface is 
monitored by the transfer check circuitry to ensure 
that the proper gating sequences have taken place. 

In a Read operation, data is gated from CTL-I bus in 
to the CTL-I buffer and then to the MA register in 
the control unit. During a Write operation, data is 
gated from the TA register in the control unit to the 
CTL-I buffer and then to the CTL-I bus out. 

A transfer error occur~ if, while in a data response 
mode, a solid Sync In is received, or data is not pro
perly transferred between two successive Sync In 
pulses. In a Read operation, the check is accomplish
ed by verifying that the Sync In latch, the Buffer Full 
latch, the CH5 Branch latch, and the Gate External 
MA Register latch have set between two successive 
Sync In pulses. This same check is made in a Write 
operation except that the Gate TA Register to Buffer 
latch is checked instead of the Gate External MA 
Register latch. 

II CHANNEL BUFFER PARITY CHECK 
(CHL-1160) 

Buffer parity check is set by evert parity of data on 
Read and Write operations and when Address In or 
Status I n is active. 

II INTERFACE CHECK CHANNEL A (or C) 
(CHL-1185) 

.. INTERFACE CHECK CHANNEL B (or D) 
(CHL-I 185) 

These circuits check each channel interface for the 
following invalid conditions: 

1. The CU is selected, and Selected Out is propagated. 

2. Select Out is detected, the CU is not selected, 
and Select Out is not propagated. 

3. Address In or Operational In, and Service In or 
Data I n are active at the same time. 

4. Operational In or Status In, and Service In or 
Data In are active at the same time. 

5. Data Out and Command Out are active at the 
same time. 

(.~ ("~ (- (~ (~ (~ (". (~ (J~~~(-~ (-~. ~~(. (~ (' C: C (~ ._- """,.'-- . ~:~.~- -- - --
.-~/. ~./ 

./ 

6. Command Out and Service Out are active at 
the same time. 

If the Two Channel Switch, Additional, feature is in
stalled, these error indicators are shared by the four 
interfaces. If an error occurs in interface C or 0, the 
Interface Check C/O line (R) will also be set. 

II CHANNEL TRANSFER CHECK (CHL·I 165) 

Invalid sequence of channel transfer control latches. 

II ANY CTL-I CHECK 

Any of the CTL-I errors (A through G) brings up 
CTL-I Check. The microprogram checks this bit 
before reading CTL-I errors to NO register. 

II LOAD S REGISTER CHECK (CTL-1120) 

This error is set if two S registers are selected at one time 
during a Load S Register operation. 

m COMPARE ASSIST CHECK (CTL-I 120) 

During each compare cycle, the logic checks that the 
o Bus Zero and Carry latches are set properly. It 
does this by comparing the state of the latches with 
the ALU outputs (0 Bus=O and Carry) that set them. 
If either comparison is unequal, the compare check 
circuit is activated. 

. iii INTERFACE CHECK C/O OR 
MUL TICONNECT ERROR (CHL-I 185) 

This error indication is provided with the Two Channel 
Switch, Additional, feature. If this line is active in 
the presence of an interface check (K or Ll. it means 
that the error occurred in interface C or D. If this 
line is active when there is no interface check (K or 
L), it means that more than one channel is selected, 
or no channel is selected. 

CHECK 2 ERROR COLLECTION (Part 2 of 2) PANEL 51 
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REGISTER DISPLAY CI RCUITS 

SPECIAL REGISTER DISPLAY 

Using instructions on PANEL 15: 

1. Select a CE mode. 

2. Select desired register (Check 1, IAR, BAR, DAR, or ACR). 

Note: These registers have more than nine bits and are 
displayed in the Address/Check/Program Display lamps. 
Example given is to display the Check 1 register contents. 

In any mode other than Normal, the two bytes of the Check 1 
(or any other) special register may be displayed in the 
Address/Check/Program Display lamps. Byte 1 is stored in 
the Check 1 register and is gated to the Address/Check/Pro
gram Display lamps, positions 0-7, by the Enter/Display 
switch being in the Check 1 Reg position. 

Byte 2 is entered into the Address/Check/Program Display 
lamps, positions 8-15, in the same manner as byte 1. 

GENERAL PURPOSE REGISTER DISPLAY 

1. Select a CE mode. 

2. Set Enter/Display switch to Register Select. 

3. Set Register Display switch to desired register. This 
conditions the CE Reg Select Bits 1, 2, 4, 8 lines. Bit 16 
is set by the Inner/Outer switch in the Inner position. 

The Register Select position of the Enter/Display switch 
gates the Reg Sel bits to the CB Decode. The CB Decode 
output selects a given register (in this case a decode of 18 
selects the GO register) and gates that register onto the B 
bus. The B bus is gated by the Register Select I ine prior 
to entering the storage display register and the indicator 
lamps. 

3830·2 
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REGISTER ALTER CI RCUITS (Part 1 of 2) 

IAR REGISTER 

The IAR register alter circuit is shown. The ACR 
register alter circuit is similar. 

Stop the machine to bring up CU Clock Stopped. This 
gates the two bytes of data set in the Data Entry switches. 

IAR Enter/Display switch line is ANDed with CE Mode 
when the Execute switch is operated, and this acts as the 
set for the IAR register. 

Data is then moved through the storage address bus into 
the Addr/Chk Prog Display lamps for checking. 
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REGISTER ALTER CIRCUITS (Part 20f 2) 

GENERAL PURPOSE REGISTER 

Clock Stopped and Not IMPL are ANDed to gate the CE 
Enter/Display Register Select signal. This signal is used to 
select the 0 bus as a path for the Data Entry switches from 
the CE panel. The Execute switch pulse is used to gate the 
bits generated by the Register Select switch. 

Note: The register select switch consists of four binary 
sections (wafers) - 1,2,4, and 8 - which encode the regis
ter select bus using the same address scheme as the micro
code fields CB and CD_ (See MIC 3.) Bit 16 is encoded 
by the Inner/Outer switch being in the Inner position. 

In this example the GO register is selected by a bit combina
tion of 18 (bits 16 and 2). This decode of 18 serves as a 
gate to the GO register and also to the B bus assembler for 
displaying the GO register in the Register/Storage Display 
lamps. 
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STORAGE ALTER AND DISPLAY CIRCUITS 
~'W///////////////////////////////////////////////////////~ 

~ This diagram is intended for instruction only. ~ 
~ Use machine logics for troubleshooting and $Coping. ~ 
~W/////////////////////////(///////////////////////////~ STORAGE ALTER 

Load SA, SB, SC, and SO registers in the same manner as a 
general purpose register is loaded (PANEL 110). 

Load IAR with the desired control storage address 
(PANEL 105). 

Select Enter Storage position of the Enter/Display switch 
and operate Execute to force a storage cycle and load the 
SA, SB, SC, and SO registers into the desired location. 

STORAGE DISPLAY 

Load procedure for setting the storage location in the IAR 
register is shown on PANEL 105. 

Select Display Storage on the Enter/Display switch. This 
brings up the Enter/Display Fetch to Storage line. Operate 
the Execute switch to bring up the Go To Storage line in 
memory and make the data available on the storage read 
bus. The control storage bytes are gated by the Set Storage 
Read Latches. These are activated by CU Clock JK and KA 
pulses, which are active when the clock is stopped. Any of 
the four control storage bytes may be displayed by using 
the low order Data Entry Switch positions 0, 1, 2, and 3. 
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ADDRESS COMPARE 

ACR SYNC, STOP, OR RECYCLE 

Select ACR to condition the address compare register 
(PANEL 16). 

Set the Address/Data Entry switches to the address to be 
compared. Then operate the Execute switch to gate the 
address into the address compare register. At. "(Not) CD 
or EF" clock time. the address is gated to the compare 
equal circuits. Here the instruction address is compared 
to the next address. which is the output of the storage 
address bus. 

If the ACR switch is in the Sync position at HJ clock time 
after an equal compare. provided the CU is not in an access 
cycle. a 4().ns pulse will be available at the Address Cbmpare 
Sync jack 1 (ACR) and the Address Compare indicator 
(ACR) will turn on. (See Note 1.) 

If the ACR switch is in the Stop position at FG clock time 
after an equal compare. and the CU is not in an access 
cycle. the CU Clock Stopped line will become active and the 
machine will stop prior to executing the entered instruction 
address. The machine must be in a CE 'mode to be stopped. 

If the ACR switch is in the Recycle position. a starting 
address can be entered to allow the machine to loop between 
two addresses. 

At HJ time. after a Compare Equal. the Recycle position 
will turn on the Address Compare Force Recycle latch. 
which gates the starting address from the Address/Data 
Entry switches onto the storage address bus. 

SW SYNC, OR STOP 

With the switch in the Sync position.the address in the Ad
dress Entry switches is entered directly into the compare 
equal circuits at CD or EF clock time. There. it is compared 
against the storage address bus. When a Compare Equal 
occurs. a 4().ns pulse will be available at the Address Com
pare Sync'jack 2 (SW) at EF clock time. (See Note 1.) 
If the CU is not in an access cycle, the Address Compare 
indicator - SW wi!'1 be active. 

In the Stop position. the stop signal from the CE panel is 
ANDed with the Address Compare Indicator signal at the 
address compare force clock stop block to activate the Con
trol Unit Clock Stopped line to stop the machine. The 
machine cannot be stopped unless the CU is in one of the 
three CE modes. 

Note 1: As an aid to troubleshooting in the device, sync 
pulses can be transmitted through the control interface 
cable to the device via the CE Communication Out driver. 
See CTL-I 10 for procedure_ 
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MICRODIAGNOSTIC ROUTINES SUMMARY 

• Some routines or parts of routines may be looped; however, when 
they are restarted, they must be started with the first routine of 
the group. 

• Many routines are divided into several tests, each of which may be 
individually looped. Such routines should be broken only between 
tests if at all possible. 

• Some routines perform extensive checking of parameters entered by the 
CE_ Since parameters must be entered before the routine is executed, 
they need be checked only once. Such a routine may then be divided 
into two sections: one to check parameters, and one to perform the 
actual test. Only the second section is then required in any scope loop. 

• Hardcore routines are automatically executed during IMPL and cannot 
be run under control of the diagnostic monitor. 

• Microdiagnostic messages are given in the Address/Check/Program 
Display lights. Refer to MICRO 25. 

MICROOIAGNOSTIC ROUTINE 10 

The following is a list, by routine 10, of the 3830-2 routines. Some 
routines are linked to run sequentially and are so indicated. 

3830·2 
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Routine 
10 

HCOO 
HC01 
HC02 
HC03 
HC04 
HC05 
HC06 
HC07 
HC08 
HC09 
HCOA 
HCOB 
HCOC 

60 
62 
64 
66 
68 
6A 
6C 
6E 

86 
96 
82 

88 
84 
8A 

8C 
8E 
90 
92 
94 

OEOO 

I 

(' 

Name 

HARDCORE 
Loader Setup Test 
CA, CB, and CD Decode Test 
Loader Completion Test 
ALU Operations Test 
ALU Operations Test 
Register-To-Register Transfer Test 
ST Set/Reset, BR and ST Branch Tests 
Complete Disk Loader 
Storage Scan 
All Register Bit Set/Reset Test 
C I Static Test 
Channel Static Test 
Special Operations Test 

CHANNEL WRAPAROUND 
System Reset 
Active Bus In, Bus Out, Tags, Branch Conditions 
Request In, 8us Out-Bus In Data Path 
Initial Selection, Halt I/O 
Invalid Selection 
Short Busy Sequence, Two Channel Switch 
R/W Transfer Operations 
Disconnect In, Selective Reset 

CONTROL UNIT 
ALU Branch Test 
F Register Control 
Register Test 

Control Storage Test 
Special Operations and Checkers Test 
CE Panel Test 

CONTROL INTERFACE 
MC6, MC7, Load S Register 
Compare Assist, Tags 
Recycle, Select Check, CL15 
ST4, Buffer, Bus Outlln 
Tags, Index, Response 

Snipe Memory Stress Test 

,--~-, 
.--.~~--
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MICRODIAGNOSTIC ROUTINES SUMMARY MICRO 10 
Linked Routine Operating Error Code 
To DBlCription Instructions Dictionary 

01 MICRO 60 START 25 Stop Words: 
02 START 25 MICRO 65 
03 START 25 Loop Words: 
04 START 25 MICRO 70 
05 START 25 Check 1's: 
06 START 25 MICRO 150 
07 START 25 
OB START 25 
09 START 25 
OA START 25 
OB START 25 
OC START 25 
End START 25 

62 MICRO 210 MICRO 200 MICRO 215 
64 (Also see MICRO 200 MICRO 225 
66 MICFL MICRO 200 MICRO 255 
68 Section) MICRO 200 MICRO 270 
6A MICRO 200 MICRO 300 
6C MICRO 200 MICRO 305 
6E MICRO 200 MICRO 320 
End MICRO 212 MICRO 340 

96 MICRO 400 MICRO 15,400 MICRO 425 
82 MICRO 403 MICRO 403 MICRO 440 

88 MICRO 15,400 MICRO 405 

84 MICRO 402 MICRO 15,403 MICRO 430 
End MICRO 400 MICRO 410 MICRO 410 

Independent MICRO 402 MICRO 427 

8E MICRO 510 MICRO 500 MICRO 515 
90 MICRO 500 MICRO 515 
92 MICRO 500 MICRO 515 
94 MICRO 500 MICRO 515 
End MICRO 500 MICRO 515 

Independent FSI32B FSI32B FSI32B 

MICRODIAGNOSTIC ROUTINES SUMMARY MICRO 10 
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MICRODIAGNOSTIC LOADING PROCEDURE (Part 1 of 2) 

.:: . ':::::::"','::: '::.- ':;':': :.: . :~:;i~i!~!ij:]~il]l:ji~)iil!l!:> 
CAUTION 
Control unit microdiagnostics cannot be run 
in~ine with the customer program. 

Note: Procedure A on START 25 must have been completed 
success full V before attempting the following procedure. 

1 a. Vary offline all devices attached to this CU. 
b. rurn off power on all control modules on the control interface. 
c. ensure that the Channel Enable/Disable switch(es) are 

in the Disable position. 

2 Set Operation Mode to CE Normal. 

rc~fRATION MODE.., 

~"~2NORM"'L FOA(:(O 
CHECk LOGGING . " .. 

CHIC" • 
IV'ASI 

AC ... 
HOLD 

3 Set Enter/Display to Program 
Data Entry/Display. 

r:;;.::~N'£AIDISPL~Yc:::l 

RIG SEller 
OI"LAY. 

STORAGE 
H.nR • 
• TORAGE 

CHECK 2 
DlPU'I" 

C"EC/Ill 
DlPlAVC 

4 Set Data Entry switches 
to desired routine number. 

i---0ATA ENTRV--, 

5 Operate Execute 

switch. .. ~" 

3830·2 

See "Enter/Display Switch" on MICRO 20. 

The maintenance routines are numbered '60' 
through 'FC'. Refer to MICRO 10 for index 
of routine descriptions. 

The maintenance routine designated by the 
Data Entry switches is read from the MPL 
file and loaded into control storage 
locations '0400-05FC. While the routine 
is loading, message 1 is displayed in the 
program display indicators. (See MICRO 16 
for message descriptions.) After a successful 
load, messege 2 is displayed in the program 
display indicators. If the load is unsuccessful, 
message 3 or 4 is displayed. If the clock 
stops, go to FSI 30. 

447460 447464 
19 Dec 75 1 5 Nov 77 
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6 Set Operation Mode 
for hardware error control 

rc:ERATION MODE.., 

!:.~~ NORMAL fORCED 
CHICK LOGGING 

on .. 

CHICK • 
IV'A" 

AC 

" ."'D 

7 Set Data Entry switches 
for desired microprogram 
control option . 

r-DATA ENTRY--, 

8 Operate Execute switch. 

"CQ)" 

9 i Set Data Entry switches 
for desired parameter 
control 

.-DATA ENTRY--, 

10 Operates Execute switch. 

11 Set Data Entry switches 
for desired parameters. 

r-DA1A lNTMV----, 

ao o o o o o o 0 000 00 o 

] 

Selectable CE modes: 

Selected Mode Check 1 Error Check 2 Errors 

CE Normal Machine stops Ignored 

CE Check Stop Machine stops Machine stops 

CE Check Bypass Ignored Ignored 

Forced Logging Microprogram/ Ignored 
hardware sel-
ective reset 

CE Normal is recommended unless specified otherwise by 
an isolation procedure or by routine operating procedures 
(such as routine '60-6E', '84') 

Loop options are '02', '04', '32'. Error control options are '3A', '01', 
'3E'. (See MICRO 16 for option descriptions.) If no error control 
option is selected, halt - on - error, '3E', will be in effect. The error 
control" options ('3A', '01', '3E') are mutually exclusive; that is, only 
one option may be used at a time. However, the error control option 
may be changed while the routine is executing. 

Note: Although an error control option can be entered, the 
option may not apply to a particular routine. (See control 
options on MICRO 210, 400, 510.J 

Message 2 (MICRO 161 display continues. However, bits 2 
and 3 of the display will indicate the error control entered. 
Refer to message 6 on MICRO 16 for definition of bits 2 and 3. 

If default parameters are desired, enter '38'. (See MICRO 16 for 
control option descriptions). Then, proceed to step 12. To allow 
entry of parameters, place '10' in the Data Entry switches and 
proceed to step 10. 

J_6wi" .. __ 

Refer to MICRO 210, 400,510 and enter the desired parameters. 
Repeat steps 10 and 11 until all parameters bytes are entered. 
Bits 4-7 of message 5 display will step with each parameter byte. 

o a o o o (} o 

MICRODIAGNOSTIC LOADING PROCEDURE (Part 1 of 2) MICRO 15 

12 Operate Execute switch" 

"CQ)" 

13 Terminate test. 
(See MICRO 20) 

Diagnostic execution will begin as soon as defaults are accepted 
or the last parameter byte is accepted. 

Message 6 will be displayed during execution of the routine. 

Message 7 will be displayed after normal completion. 

Message 8 will be displayed for program detectable errors. 
Refer to MICRO 25 for error display procedure. 

: Control option '00' (halt or resume execution) may be entered 
at any time. 

For more detailed operating procedures, refer to the 
description provided in this section for each individual 
routine. 

MICRODIAGNOSTIC LOADING PROCEDURE (Part 1 of 2) MICRO 15 
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MICRODIAGNOSTIC LOADING PROCEDURE (Part 2 of 2) 

_ Me.llges ___________________________ _ 

AddrealChllCklProgr.m Description 
Dilplly 

1 0 7 8 15 The routine specified in the Data Entry switches 

11000 0000 1 Rtn No I is now loading from MPL file. 

211100 0000 I Rtn No I The routine specified in the Data Entry sWltch!!s 
is successfully loaded. 

311000 1000 1 xxOO OOOx I During loading of a routine, an error occurred. 
Attempt to reload. If error persists, analyze bits 8 
through 15 and take action listed: 

Bit 8 MPL file read check - Go to MPL 15. 
Bit 9 MPL file seek check - Go to MPL 45. 
Bit 15 MPL file not ready - Go to MPL 30. 

411000 1000 10010 0000 I MPL file routine 10 read compare error. Selected 
routine not on disk. This message is displayed if 
any disk other than CU diagnostic disk is inserted 
in 23FD. 

51 11xx I Manual entry of parameters is required. Bits 4 xxxx I Rtn No 
through 7 define which parameter the routine 
requires. Fifteen entries are possible. 

6110xx 1111 I I Rtn No The routine is now being executed, and no errors 
have occurred. Bits 2 and 3 identify the error 

Note: If check-l indicators are control. 
on, refer to routine documenta- '00' = Halt when an error occurs. tion for expected error. If 
check-1 not expected, go to FSI '01' = Loop on first error. 

30-55 for analysis. '10' = Continue on error. 

7111xx 0100 Execution of thl! routine is halted because of one I Rtn No I of the following: 
1. Normal execution (without error! is completed. 
2. Execution halted manually by data entry '00' 

command. 
3. Display of error messages is complete (or was 

bypassed by CEI. 
Bits 2 and 3 identify the error control. (See bit 
explanation under message 6.) 

811000 0001 I Error Code I An error has been detected by the routine. Bits 8 
through 15 define the error code. If more than one 
error byte is desired, enter '20' in the Data Entry 
switches and operate Execute. Up to 15 bytes can 
be displayed by repeatedly operating Execute 
switch. (See MICRO 25 for error byte display pro-
cedure.) Bits 4 through 7 indicate the error byte 
number. (Bypass remainder of display by '00' data 
entry.) 

3830-2 
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_ ControlOptions _____________________ _ 

Data Entry Desa-iption 

00 Halt or resume routine execution: Used for the following purposes: 
1. Stop the routine. 
2. Restart the routine after being halted for error display, or after 

being halted on error or normal end. 
3. Bypass error display message active. 

01 Continue routine on error: The routine continues running when an 
error occurs. At the end of the routine, a successful message is in-
dicated in the program display indicators (Bits 2 and 3 are set to 
'10'.) 

02 Bypass loop count: Forces the routine to run indefinitely. 
The routine will run until an error occurs or until manual intervention 
('00' option or another routine is loaded.) 

04 Inhibit link: Causes normal linkage to be inhibited. Only the routine 
loaded in control storage is executed. 

10 Accept parameters from CE: Options '02', '3A', '01', or '3E' (if used) 
must be entered before option '10'. After entering option '10', enter 
parameters. Routine starts immediately after all parameters are entered. 

20 Accept error message: Used for error display. When the program has 
error information available, message no. 8 is displayed. If more than one 
byte of error information is provided, the '20' entry will cause each ad-
ditional byte to be displayed. Bits 4-7 indicate the error byte displayed 
in bits 8-15. 

32 Loop program: Forces indefinite looping of all routines linked to routine 
being loaded. See MICRO 17 for details of this option. 

38 Accept default parameter input: The routine uses predefined parameters 
and starts immediately. 

3A Loop on first error: The routine loops indefinitely on the first error 
detected (Bits 2 and 3 are set to '01'.1 

3C Display statistical data: Certain microprograms collect statistical data. To 
display this information, one '3C' entry must be made to initiate the display 
!thus halting program execution). Entry '20' is used for subsequent bytes. 
Bits 4-7 indicate the byte that is being displayed in bits 8-15 (same display 
as message no. 8). 

3E Halt on error: The routine stops when an error occurs (Bits 2 and 3 are 
set to '00'.) 

c c' ( '\ 
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_ Documlntation References ____________________ _ 

Routine Operating Routine Error Code 
Number Instructions Description Dictionary 

HCOO START 25 MICRO 60 MICRO 70-74 
HCOl START 25 MICRO 60 MICRO 74 
HC02 START 25 MICRO 60 MICRO 76-78 
HC03 START 25 MICRO 60 MICRO 80 
HC04 START 25 MICRO 60 MICRO 82-84 
HC05 START 25 MICRO 60 MICRO 86 
HC06 START 25 MICRO 60 MICRO 92-94 
HC07 START 25 MICRO 60 MICRO 96 
HC08 START 25 MICRO 60 MICRO 96 
HC09 START 25 MICRO 60 MICRO 98 
HCOA START 25 MICRO 60 MICRO 100-104 
HCOB START 25 MICRO 60 MICRO 106-108 
HCOC START 25 MICRO 60 Check-l Only 
60 MICRO 200 MICRO 210 MICRO 215-220 
62 MICRO 200 MICRO 210 MICRO 225-240 
'64 MICRO 200 MICRO 210 MICRO 255-265 
66 MICRO 200 MICRO 210 MICRO 270-290 
68 MICRO 200 MICRO 210 MICRO 300 
SA MICRO 200 MICRO 210 MICRO 305-310 
6C MICRO 200 MICRO 210 MICRO 320-330 
6E MICRO 200 MICRO 212 MICRO 340 

82 MICRO 400 MICRO 400 MICRO 405-408 
84 MICRO 400 MICRO 400 MICRO 410-420 
B6 MICRO 400 MICRO 400 MICRO 425 
88 MICRO 403 MICRO 403 MICRO 430 
8A MICRO 427 & 428 MICRO 402 
96 MICRO 403 MICRO 403 MICRO 440 

8C MICRO 500 MICRO 510 MICRO 515-555 
8E MICRO 500 MICR0510 MICRO 560-595 
90 MICRO 500 MICRO 510 MICRO 600-620 
92 MICRO 500 MICRO 510 MICRO 625-685 
94 MICRO 500 MICRO 510 MICRO 690-720 

MICRODIAGNOSTIC LOADING PROCEDURE (P.rt 2 of 2) MICRO 16 
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LOOP OPTION 32 DESCRIPTION 

What is Loop Option 32? 

Loop option 32 is a special form of diagnostic control used 
to isolate intermittent failures. 

Why Not Use Normal Running Procedures for 
Intermittent Failures? 

Each set of diagnostics is written in a building block fashion; 
each step is-based on the assumption that all previous steps 
have been executed without error. If an intermittent error 
occurs near the end of a series of tests, the error could be 
missed completely or cause the test to stop with an error 
code, which is misleading. 

How Does Loop Option 32 Solve These Problems? 

Loop option 32 eliminates the possibility of missing an error 
by looping the requested series of tests indefinitely. (For 
example, if the control interface tests are selected, all tests 
SC·94 will be run. When they are completed they will be 
started over at the beginning and run again. This will 
continue until stopped by the CE.) 

Loop option 32 eliminates misleading error codes by record· 

(-

ing the errors that have occurred but displaying only the earliest 
error found during the series of tests. 

When an error occurs the error code will be displayed for the 
CE, and testing will continue. If another error occurs later in 
the series of tests than that which is displayed, it will be ignored. 
If another error occurs earlier in the series than the one displayed, 
the display will be changed to the new error code, the number of 
tests being run will be decreased, and testing will continue. 

How Do I Start Loop Option 32? 

When loading the desired microdiagnostic (see page MICRO 
15) at step 7, enter loop option 32 in the Data Entry 
switches and operate Execute. Go directly to step 11 -
do not select error control. 

How Will I Know. If The Test Has Started? 

While the tests are searching for an error, the 23FD file will 
be active and the program display lamps will flash the 
following: 

1000 0000 Routine No. A routine is being loaded 

1000 1111 Routine No. A routine is running 

383C).2 
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What Happens When An Error Is Found? 

When an error occurs, the 23FD will still be active since the 
test is searching for more errors; however, the program display 
lamps will cease flashing. The complete error code will be 
displayed in the lamps and can be used for direct entrance 
to the Error Code Dictionary (for example, a lamp display of 
1000 11100011 0100 is error code 'SE34' and can be found 
on MICRO 560). The display will not change again until an 
earlier error is found. 

What Do I Do When The Test Has Found The 
E.liest Error? 

Go directly to the Error Code Dictionary and replace the 
suggested cards for that error code or load the diagnostic 
that failed using normal loading procedures; then set up the 
scope loop suggested by the Error Code Dictionary. 

What Do I Do If The Test Keeps Running Without 
Finding An Error? 

1. Tap on suspected cards. 
2. Move trileads and cables. 
3. Vary voltages slightly. 
4. Let test run for a period of time. 
5. The problem could be in a different section of the 

CU; try another set of diagnostics. 

Which Tests Can Be Run Using Loop Option 327 

Three groups of tests can be run using this option. Not all 
routines of these tests may be used. Refer to the table at 
right to identify routines that will be used. Observe run 
comments for each group. Default parameters must be used 
with loop option 32. 

C C (. 
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LOOP OPTION 32 DESCRIPTION MICRO 17 
Lamp display. tMt might occur other thIIn those m .... tion .. : 

'rog Displey l8mps Munina Ref 

1000 1000 1000 0000 MPL File Read Check MPL15 

1000 1000 0100 0000 MPL File Seek Check MPL 45 

1000 1000 0000 0001 MPL File Not Ready MPL 30 

1100 0100 Routine Number Execution hes been helted by 
theCE 

Loop Option 32 Test Groups. 

T ... 
Routi_ 

Co...-na (In runni", order) 

Chennel 60 Routine 60 initielizes certain operetions end must be 
Wraparound 62 -, started exactly assteted on MICRO 200. Substitute 

64 the following for step 10 on MICRO 200: Turn multi· 
66 Loop tag switch on. Set Date Entry switches to '32' end 
68 Option 32 operate Execute switch. 

~.-J 
6E 

Control Unit 86 --, Forced Logging mode must be used to run this group of 
Function Tests 96 Loop tests. See MICRO 400 for run instructions. Set Date Entry = Option 32 

switches to '32' end operata Execute MItch prior to step 5 

84 --J 
of Opareti", IMtructions if loop OPtion 32 i. d .. ired. 

Control 8C -, Follow Running Instructions on MICRO 500. Substitute the 
Interfece BE Loop following for stap 7: Set Date Entry switches to '32' end 

: Option 32 operata Execute switch. Set Date Entry switch .. to '38' 

94~ 
end operate Execute switch. 

LOOP OPTION 32 DESCRIPTION MICRO 17 



MICRODIAGNOSTIC OPERATING INFORMATION 

Organization 

The Maintenance Microdiagnostic Programs are a group of 
routines operated under a common Control Program. The 
Control Program resides in control storage upon completion 
of IMPL using CU diagnostic disk. Microdiagnostic routines 
are loaded via MPl;. using the CE Microdiagnostic disk. 

A microdiagnostic program may consist of a number of routines 
which are linked together (that is sequentially loaded and 
executed I. 

Each microdiagnostic routine is identified by a Routine 10 
byte. Available routines are listed in the Microdiagnostic 
Routine Summary (MICRO 101. The Summary also indicates 
which routines are linked together to form microdiagnostic 
programs. 

Operating Modes 

Standalone Mode (See MICRO 151 must be used for execution 
of any 3830-2 microdiagnostic. 

Operation Mode Switch 

For Standalone Mode operations, switch to the CE Normal 
position. 
The CE Check Stop and CE Check Bypass positions are used 
only when specifically called for in the comments column of 
the Microdiagnostic Routine Summary. Many microdiagnostics 
force error conditions and will operate properly only with 
the switch in its expected position. 

Enter/Display Switch 

During microdiagnostic operation, the position of this switch 
may be changed for the purpose of noting the contents of 
various registers. If this is done, be certain to return the 
switch to the Program Data Entry/Display position immediately 
after the desired information has been obtained. 

The microdiagnostics communicate with the CE by placing 
information in the Address Compare Register (ACRI which 
is in turn displayed in the Program Display lamps when the 
Enter/Display switch is in the Program Data Entry/Display 
position. If the microdiagnostic attempts to place informa
tion in the ACR when the switch is in any position other than 
Program Data Entry/Display, the contents of the ACR will 
not be changed; then, when the switch is returned to Program 
Data Entry/Display position, the Program Display lamps will 
not contain the most current information. 

Control OptioM 

Centrol Options are normally selected immediately after rou
tine loading (before parameter entry). However, options 
may be changed at any time except during parameter entry. 

3830-2 
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Only those Control Options that are applicable to the routine 
being run should be selected. The Microdiagnostic Routine 
Summary lists applicable Control Options for each routine, 

Control Options '02', '3A " and '01' are automatically non
selected during routine loading. Options '3A', '01', and '3E' are 
mutually exclusive. If none of these are selected, the Halt on 
Error option ('JE'I will be in effect. 

Parameter Entries 

Parameter Entries are used to provide additional control 
information to microdiagnostic routines. The number of 
parameters required varies depending on the routine being run. 
The Microdiagnostic Routine Summary indicates the number 
of parameters required by each routine and describes the 
content of each byte. 

Most microdiagnostic routines provide default parameters. To 
use default parameters, enter '38' in the Data Entry switches 
and operate the Execute switch. The routine will begin 
execution. 

To select Parameters as described in the Microdiagnostic Routine 
Summary, enter '10' in the Data Entry switches and operate 
the Execute switch. Then enter parameters in the Data Entry 
switches, operating Execute switch after each entry. Bits 4-7 
of the Program Display lamps will indicate which byte should 
be entered next. All parameters must be entered in the order 
listed. After the last byte has been entered, the routine will 
begin execution. 

Dynamic Control OptioM 

Control Options may be changed at any time during routine 
execution. Refer to Control Options section. 

To halt a routine that is running or to resume execution of a 
routine that is halted, enter '00' in the Data Entry switches and 
operate the Execute switch. 

To change parameter entries for a routine that is already in 
execution, first halt the routine. Enter '10' in the Data Entry 
switches and operate the Execute switch. Then enter parameters 
in the Data Entry switches, operating Execute switch after each 
entry. All parameters must be entered in the order listed in the 
Microdiagnostic ROl~tine Summary. After the last parameter 
has been entered, the routine will resume execution. 

To force the last Error Message Display to be repeated, first 
halt the routine, then enter '3C' in the Data Entry switches 
and operate the Execute switch. 

Termination 

Normal termination of a microdiagnostic routine or a series of 
linked routines is indicated by the pattern 1100 0100 appearing 
in bits 0-7 of the Program Display lamps. 

a (J 

Upon completion of micr~iagnostic use, the following steps 
should be performed prior to returning the facility to the 
customer: 

1. Return the Operation Mode switch to the Normal position. 

2. Re-install the customer's 23FD disk and perform an IMPL 
operation. OIeck that the IMPL operation is completed. 

3. Return the control unit Channel Interface switches to 
the Enable position. 

( ~) 
\~ a 
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3830-2/ISC MICRODIAGNOSTIC RATE SELECTOR - Routine 9F 

PURPOSE 

Routine 9F provides a variable run rate for drive micro-. 
diagnostics during concurrent maintenance. A run rate may 
be selected that is most compatible with the customer needs. 
For example, if microdiagnostics cause system degradation to 
the degree of impacting customer operations, the microdiagnostic 
rate may be reduced to minimize degradation. However, if it 
is desired to reduce the drive down time, an increased micro
diagnostic rate may be selected. 

Caution mult" extKCiIMJ wIMn _«ti", e fafter rete. Unless 
IJ/J elternete peth iI avllilable to the Itri", of driv., e flllttlr 
rate 'NOI probllbly impect customtIT operation. 

Note: .",. rate_«tion h .. no effect on nenc/-elOIIfI Nn time&. 

THEORY 

System utilization of the 3830 directly affects the run rate of 
microdiagnostics. Regardless of the rate selected, if the system 
has not attempted to select the 3830 while microdiagnostics are 
being run, the diagnostic monitor proceeds immediately into the 
next diagnostic routine. If however, the system attempts to 
select the 3830 while microdiagnostics are being run, the 3830 
forces a specified amount of time for system utilization. This 
time is varied with the parameter entered for routine 9F. 

OPERATION 

The range of run rates are from approximately 15 minutes to 
more than 2 or 3 hours (depending on system utilization) to 
run linked series routines 81 through 95. The customer 
should ~ consulted before deciding to either increase or reduce 
the microdiagnosticnte. The customer should be made aware 
that a faster rate could degrade system performance (depending 
upon utilization) and reduce down time. Also a slower rate, 
while lessening the impact the microdiagnostics have on system 
performance, may increase the down time. 

RATE VERIFICATION READ OUT 

If routine 9F is loaded and started without entering 
parameters, the current rate remains unaltered and is displayed 
in the Lo byte on the 3333 or the Data display on the 3340-A2 
or 3350-A2. Rate verification should be performed prior to 
execution of microdiagnostics. 

3830-2 

RUN PROCEDURE 

The procedure to load and run routine 9F is as follows: 

1. With the functional microprogram disk· in the 23FD and 
using procedures ~tlined on MICRO 10, load routine 9F 
from the controller drive CE panel. (Routine 9F resides on 
the functional disk, not the microdiagnostic disk.) 

2. When the routine is loaded (3333 Hi display = xxOO 1010 
or 3340/3350 Program Control display = 11001010) select 
parameter from Table 1 to be entered. 10 select the 
optimum rate for the customers application it is recom
mended that parameter 04 (faster) or 06 (slower) be 
entered initially and then progressively faster (03 - (0) or 
slower (07, OS) rates be entered until the desired rate is 
reached. When the optimum run time has been determined 
for the subsystem, record the parameter used on the 
label (PIN 2345990) on the controller CE panels and drive 
microdiagnostic disk. If invalid parameters are entered, 
the routine defaults to 05 (normal rate). 

3. Enter parameters: 

Control Entry '10' Parameter entry required. See MICRO 10. 
Parameter 1 'CE' Key Parameter required for rate entry. 
Parameter 2 'xx' Select from Table 1. 
Control Entry '00' Execute routine. 

4. Successful execution of routine 9F is indicated: 3333 Hi 
display = xxOO 1111, or 3340/3350 Program Control display = 
1100 1111. A 3333 Hi display of xxOO 0000 or 3340/3350 
Program Control display = 1100 0000 indicates an invalid 
parameter (verify functional disk is installed). After rate 
has been altered, it remains as set until IMPL or changed 
by rate selector. IMPL of functional code sets rate to 
standard default value (05). 

5. Load the microdiagnostic disk in' the 23FD and proceed 
with microdiagnostics. 

·EC 437462 or later. 

(- (- (/ (/ 

3830-2/ISC MICRODIAGNOSTIC RATE SELECTOR - Routine IF 

Table 1 

Enter 
Parameter 

~ } Increasingly faster microdiagnostic rates. See Caution. 
02 00 is fastest rate and has greatest impact on system 
03 performance. 
04 
05 Default value set by IMPL of functional code. 06} Increasingly slower microdiagnostic rate. 
07 08 is slowest rate and has least impact on system 
08 performance. 

CAUTION 
Caution "'ould be flJ(tKCiltld when u.ing these parameten 
.. cltJgradetion mllY ,. more thlJ/J the cu.tomer operation 
alloWl unl., IJ/J alternllte peth iI available. Faster rate. 
may implICt cUltomer operation. Cu.tomer concurrence 
mUlt" obteined. 

3830-21ISC MICRODIAGNOSTIC RATE SELECTOR - Routine IF 
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TRACER DUMPER MICRO (TOM) - Routine 90 

PURPOSE 
The Tracer Dumper Micro (TOM) is useful in problem definition 
and solving. This routine is intended for difficult problem 
definition where the system is available, as required, for dump
ing the trace information. The system may encounter unrecover
able channel errors when the trace information is dumped to the 
host system. TOM resides as micro routine 90 on the functional 
microprogram disk. Its' execution modifies 3830-2/1SC control 
storage so that activity on both the channel and controller inter
faCes is traced. (System throughput is not affected.) TOM also 
permits the trace tables, registers, and working storage to be read 
from the 3830-2 control storage into main storage for printing. 
TOM has three functions; the channel interface tracer, the 
controller interface tracer, and the dumper. 

If functional microcode PIN 4168811 is beirig used, refer to 
CAS microfiche, QA page, PIN 4168H31 for description and 
operation. If functional microcode PIN 4168816 is being 
used, refer to CAS microfiche, QA page, PIN 4168836 for 
description and operation. If functional microcode other 
than PINs 4168811 or 4168816 is being used, continue below. 

CHANNEL INTERFACE TRACER 
The channel interface tracer stores a word in the channel trace 
table every time the storage control unit attempts to present 
status to the channel, except for zero initial status. The over
laying channel trace table is located in control storage 
addresses 0400-04FF. Each four byte entry contains: 

Byte Contents Byte Contents 

1 Unit Status 4 (bits 0-1) Of - Channel B 
2 Channel Command 10 - Chennel C 
3 The ST Register . 11 - Chennel D 
4 (bits 0-1) 00 - Channel A 4 (bits 3-4) Controller Address 

4 (bits 5-7) Device Address 

For example, a 510 to address 269 on channel B with a CCW 
chain of Seek, Read Home Address, would generate the 
following three entries: 

Unit Channel 
Status Command 

08 07 
04 07 
OC 1A 

ST 
Register 

45 
11 
44 

Chi/Unit 
Address 

49 
49 
49 

The trace table overlays or wraps around from O4FC back to 
0400 when full. Thus it is necessary to determine the last 
entry in the table when tracing terminates. To do this, subtract 
4 from the pointer byte located at 06F4 and add to constant 
0400. For example, if the pointer byte at 06F4 is C4, then the 
last entry is at O4CO. 

CONTROLLER INTERFACE TRACER 
The controller interface tracer stores a world in the controfler 
trace table every time the storage control unit issues a tag to a 
controller or drive, except for the poll tag (82) in the ide I wait 
loop. The overlaying controller trace table is located in 
control storage addresses 0500-05FF. Each four byte entry 
contains: 

3830-2 
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Byte Contents 

1 RR, a microprogram return address indicator. 
R R bits 6-7 Return Address 

00 2A04 + RR byte value 
01 24FF + RR byte value 
10 5A02 + RR byte value 

2 PP, a pointer used to correlate control-I trace to 
channel-I trace. This controller trace entry 
occurred following the channel trace entry at 
03FC + PP byte value. 

3 The TA Register, CTL-I Bus Out. 

4 The TO Register, CTL-I Tag Bus. 

For example, using disk PIN 2348787, the first three entries 
generated in the initial selection after a 510 to device 0 are: 

R R PP TA Registerl TO Register 
CTL-I Bus Out CTL-I Tag Bus 

70 08 00 83 
C8 08 01 84 
11 08 00 06 

The first entry indicates the following: The microprogram 
return address is 2A74; bit 6 and 7 are off, so '70' is added to 
2A04 for a return address of 2A74 (2A04 + 70). PP byte = 
'08' indicates that this entry in the CTL-I trace table occurred 
after the CHLI trace entry at address 0404 (03FC + 08). TA 
register indicates '00' was on CTL-I Bus Out. TO register 
indicates '83' was on the CTL-I Tag Bus. 

The trace table wraps around from 05FC to 0500. The pointer 
in byte 2 is used to correlate each entry in the controller -
trace table to corresponding entries in the channel trace table. 

To Begin Tracing 
1. With the functional microprogram disk in the 23FO and 

using procedures outlined on MLM MICRO 10, load 
routine 90 from the controller drive CE panel. (Routine 
90 resides on the functional disk, not the microdiagnostic 
disk.) 

2. When the routine is loaded (3333 Hi display = xxOO 1010 
or 3340 Program Control display = 1100 1010), enter 
the parameters: 

Control Entry '10' Parameter entry required. 
(MICRO 10) 

Parameter 1 

Parameter 2 

'OA' A key to prevent accidental use. 

'XX' Selects which devices will be traced. 

n. 
'-J 

n· ., 
V 

Entering a valid controller/device 
address causes that one device to be 
traced. On 16 drive addressing storage 
control units, bits 0-3 are zero, bit 4 
is the controller address, and bits 5-7 
are the drive address. On 32 drive 
addressing storage control units, bits 
.0-2 are zero, bits 3-4 are the control
ler address, and bits 5-7 are the drive 
address. For example, to traCe activity 
on channel/device address 356 (16 drive 

00 o o o 

TRACER DUMPER MICRO (TOM) - Routine 90 MICRO 23 
addressing), enter a paramE!ter of '06'. 
Entering a parameter of' AA' causes all 
devices on the storage control unit to 
be traced. Any other parameter will 
cause no devices to be traced. 

Control Entry '00' Execute routine. 

3. When the routine execution is complete, the 3333 Hi display 
or 3340 Program Control display indicates its status: 

3333 Hi Display 

xx 11 1111 
xx11 0110 
xx11 0011 
xx11 0010 
xxl1 0001 

3340 Entry 00 

11111111 
11110110 
1111 0011 
11110010 
11110001 

Successful run, tracing is in effect. 
The Key parameter is invalid. 
23FO read check occurred. 
The 23FO is not ready. 
23FO seek check occurred. 

Execute routine. 

Successful run, tracing is in effect. 
The Key parameter is invalid. 
23FO read check occurred. 
The 23FO is not ready. [ 
23FO seek check occurred. 

4. After executing routine 90 (successful completion or 23FO 
error) all CE panels are in a disabled state and OL Ts will 
not run. The only way to terminate tracing or re-enable the 
CE panels and diagnostic commands is to re-IMPL the 
functional microprogram disk. 

TO DUMP TRACE TABLES AND WORK AREAS 

Only after execution of TOM can the two trace tables, control 
storage work areas, and register contents be read into main 
storage for printing. 

CAUTION 
The procedure for dumping causes the SCU clock to stop; the 
systems ability to recover is unpredictable. 

1. Use one of the following methods to put the storage control 
unit into dump mode: 

Method A (Dynamic): This method is useful for analyzing an 
error when a micro instruction (sync address) unique to the 
error is known. Mode Switch to CE Normal and stop clock. 
Load the address of the unique micro instruction into the 
ACR, dial the data switches to 3C3C, turn on recycle, start 
the clock and begin system operation. When the clock stops, 
the error has occurred; quickly switch to Normal Mode to 
allow a Disconnect-In sequence. This may prevent channel 
timeout. Again the clock stops (JAR=3C4C); CU Busy is 
presented to all subsequent SIOs. Mode Switch to CE 
Normal and operate Start to start the clock; the dynamic 
IAR display is 3C50. At this time the storage control unit 
is in dump mode. 

Method 8 (Manual): Switch to CE Normal Mode, stop the 
clock, set the IAR to 3C3C, operate start, operate check 
reset, operate start twice; dynamic IAR display is 3C50. 
The storage control unit is now in dump mode. 

2. If. the SCU receives a system or selective reset, the clock 
wi II stop. The dump data has been protected. Start the 
clock to reenter dump mode. 

3. If OL T release 9.0 or later version is installed, go to 
OL T 40 to continue. 

4. Use the following procedure to read the dump data into 
main storage for printing. Issue an 82 command with a data 
length of 1536 to any device on the storage control 
unit. This reads the dump data into storage as specified 
in the 82 CCW. For example, this may be done with 
FRIEND as follows: 

DEV = 140 (valid address for this SCU) 
ENTER CCW LIST IN ENGLISH 
cmd82 

DL = 1536 
loopl 
go 

LOOP IS FINISHED ON UNIT 140 

The dumped data now in storage can be printed with FRIEND: 

ccw 
003600 82 oo3ABO 200 0600 
drop I 536,003ABO,OOe 

The dumped data is in this sequence: 

Number of 
Bytes 

512 

256 
256 
256 
256 

Control Storage 
Addresses 

0200-03FF 
Contents 

Usage/error 
records 

0400-04FF CHL-I Trace 
0500-05FF CTL-I Trace 
0600-06FF Working Storage 

OOOO ... xxoo ... 3FOO Zero 
Boundary words 

Upon entering the dumper (3C3C) the contents of the 
storage control unit registers are saved in control storage 
as follows: 

Address Register Address Register Address Register 

06EO NO 06E9 TA 06F3 TG 
06E1 NC 06EA TO 3C00 SA 
06E2 NB 06EB MA 3C01 SB 
06E3 TC 06EC MO 3C02 SC 
06E4 GB 06EO GC 3C03 SO 
06E5 GA 06EE BR 3000 GE 
06E6 TB 06EF MC 3001 NE 
06E7 NA 06F1 ST 3002 TE 
06E8 MB 06F2 GO 3003 ME 

TRACER DUMPER MICRO (TOM) - Routine 90 MICRO 23 
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MICRODIAGNOSTIC OPERATION INFORMATION 

CE LAMP DISPLAY 

All microdiagnostic routine messages to the CE 
are displayed in the 16 Address/Check/Program 
Display lamps. The Enter/Display switch must 
be in the Program Data Entry/Display position 
for message display. See Loading Procedures on 
MICRO 15 and 16 for message descriptions. 

MICRODIAGNOSTIC DISPLAY SUMMARY 

01 2 3 4 5 6 7 8 9 1011 1213 1415 

~f.'.'~' l 

Error halt condition contains: 
Error data 
Routine identifier 
Error number 

see Error Message Displays 

Set at display time. means: 
- Count if prior message referred 

to parameter entry or error data 
display. 0001 through 1111. 

- Program Status: 
0000 = MPL file operating or 

enter' parameters 
0001 = Error detected 
0100= Halted 
1111 = Routine running 

Error Control selected: 
00 = Halt when an error occurs 
01 = Loop on first error 
10 = Continue on error 

CE Action Indicator 
0= No response necessary 
1 = Response to this message necessary 
(Needed for normal program oontinuationl 

I Always 1 for CE communications 
I 
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4 

5 

6 

7 
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ERROR MESSAGE DISPLAYS (CE lamp display) 

An error message display may be recognized by the 
pattern 10XX 0001 appearing in bits 0-7 of the Program 
Display lamps. Bits 8-15 of the Program Display lamps 
contain the first message byte. Bits 4-7 indicate the 
message byte number. 

Up to 15 message bytes may be available for display. 
The first message byte is the error number. When 
an error message display occurs, the following 
steps should be performed: 

NOTE: Record all message bytes. 

Record the hex value of bits 8-15. They will be used to 
form the error code. 

Set '20' in the Data Entry switches and operate Ellecute 
switch to display next message byte. (The number of 
message bytes is variablel 

After fi rst tt,\;\:rrl:,rUi)rmmrmmmmrmmtmmtffirrrmm:mtmI:::m:trltt, }r:rtt':t,}r:?irmmr\Ufrrm 
Execute 

Observe that bit 1 = 1 now. Also bits 4-7 = 4 
('C4XX'1. Now the message is complete. 

The display will not change with more operations of 
Execute switch. 

To repeat the display of the error messages from 
the error halt, set '3C' in the Data Entry switches 
and operate Execute switch; then return to step 2. 

The last byte displayed is the routine number. Combine 
the last byte displayed with the first byte to form the _ 
error code. In the example, the error code equals 6454. ... 

Locate the error code in the Microdiagnostic Error Code 
Dictionary in the following MICRO pages to determine your 
next action. 

To continue routine execution enter '00' in 
the Data Entry switches and operate the Execute switch. 

To terminate testing refer to MICRO 20. I 

-. ~~.-----~-.-- ~~---------~~~~ 
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41 FIRST MESSAGE BYTE 

<-7 ·81--·-------·--·---XX· 

0 7 8 15 

11000 00101 4 
I 2nd Message Byte 

~ 
1000 00111 0 

I 3rd Message Byte 
Last Message First Message L2 Byte Byte 

1000 01001 0 
o I 4th Message Byte II 6 4 

-<--7 
1000 01011 0 

I 5th Message Byte 

L7 ERROR CODE 

1000 01101 0 
I 6th Message Byte 

<--;7 
1100 01001 6 4 I LAST MESSAGE BYTE 

<-7 ·C4-·-·--·-····-----XX' 

ROUTINE REFERENCE 

60-6E MICRO 215 - 345 

82 - 86, 8A MICRO 405 - 427 

98 MICRO 430 

9A MICRO 440 

8C-94 MICRO 515 - 695 
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DIAGNOSTIC CONTROLS 

• Tests for CE inline and execute switches active. 
• Exits to load diagnostic routine (MPL 260). 
• Controls CE entry of parameters. 
• Exits to execute the diagnostic routine. 
• Controls display of error codes and error log information. 
• Controls entry/re-entry/exit of diagnostic routine. 

3830-2 
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WAIT 

----~ILXEQ BRANCH 

FETCH ERROR LOG 
WORD OR STORE 

PARAMETER WORD 

SET PROPER 
CONTROL WORD 

BITS FOR 
COMMAND 

SET PROPER 
CONTROL WORD 

81 T5 FOR 
COMMAND 

'3C' 

COMMAND I 5 OECODED BY - -NOTE 
&4-WAY BRANCH 09-1 AL 

PASSES ONCE FOR EACH BYTE }0-tTO BE DISPLAYED OR STORED. 
ERROR LOC BEGINS AT '3e30' 

C I , t 6 BYTES MAX). PARAMETERS 
IBEGIN AT '05FO' (15 BYTES 
MAX) • 

DI SPLAY MESSAGE 
OR ERROR LOG TO 

CE 

STORE MONITOR 
CONTROL WORD "T 

"3£00' 

DIAGNOSTIC NOT LOADED, 
OR DIAGNOSTIC LOADED 
AND PARAMETER ENTRY 
NOT COMPLETE. OR 
DIAGNOSTIC EXECUTION 
COMPLETE AND ERROR 
LOG NEEDS TO BE 
01 SPLAYED. 

01 SPLAY MESSAGE 
TO CE 

DIAGNOSTIC 
ROUTINE 

SET FIRST ERROR 
LOOP PROGR AM 

BIT 

SET UP OYNAM I C 
DISPLAY OF 

ROUT I NE NUMBER 
AND ERROR CODE 

l-___ -\K5 

DECREMENT LOOP 
COUNT 

L-____ ~NO~ ~Y~E~S~------------~ 

USE LOOP 
PROGRAM LINK 

SET UP LOAD 
01 AGNOSTIC 

ROUTINE 

NPL 26.0 

DISPLAY LOG 
BYTE NO. I 

USE ALTERNATE 
ROUTINE FOR 

LINK 

ENTRY 

SET UP HALT 
WITH DISPLA.Y 

CONDITIONS 
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USE PRIMARY 
LINK PROGRAM 

FOR LINK 

DISPLAY LOG 
BYTE NO. I 

HALT 

SET HAL TEO BIT 

STORE MONITOR 
CONTROL WORD AT 

"3EOO· 

CONTROL WORD BREAKDOWN 

'3EOO' 
']EOI' 
'3E02' 

DISPLAY CODE HI ORDER BYTE 
DIAGNOSTIC ROuilNE 10 
BIT 0 = DIAGNOSTIC BEING 
LINKED 

'3£03' = BIT 0 = TURNED ON BY 

BIT 
BIT 

BIT 3 

81T .. 

BIT 5 

BIT b 

BIT 1 

I N IT I AL PASS THRU 
01 AGNOS TIC CONTROL 
AFTER FORCED LOGG I NG 
SW I TCH ACT! VATEO 
01 AGNOST I CIS LOADED 
DATA ENTRY IS 
ROUT I NE NUMBER OR CE 
C 
P ENTR IES 
A ETE 
HA liON OF 
01 C ROUTINE 
01 ONNECTION 
to RROR LOG 

OJ SPLAY} 
NOT INITIAL ENTRY 
TO DIAGNOSTIC 
ROUTINE 
BYPASS LOOP COUNT 

CE COMMAND SUMMARY 

'38 ' 
'20' 

'00 ' 

, 02' 
'3A' 
'01 ' 
'3E' 
'la' 
'04' 
'3C' 

'32' 

U OEFAUL T PARAMETERS 
EST NEXT ERROR BYTE 

AY 
SE STATUS (IF 

START~GIFH~T~PL1~ 1~60PPEOt 
ERRORS, BYPASS DISPLAYI 
BYPASS LOOP COUNT 
LOOP ON ERROR 
CaNT I NUE ON ERROR 
HALTON ERROR 
REQUEST PARAMETER ENTRY 
INHIBIT LINKING 
DISPLAY STATISTICAL DATA 
(ERROR LOG) 
LOOP PROGRAM 
(AL TERNATE LINK) 
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DIAGNOSTIC CONTROLS 

Use contents of '0402' Use contents of '3000' 

3830·2 

to PS 

Byte 0 = 10 

Byte 1 = PS 
BitO 

Bit 1 
Bit 2 
Bit 3 

Bits 4, 5,6,7. 

Byte 2 = ENTR 

Byte 3 
Bits 4, 5, 6,7. = LOG 

© Copyright IBM Corporation 1972, 1973 

ENTR 
(SA) 

LOG Possible 64 Way Branch 

Routine to (equal to high address byte of memory 
sector reflected in pseudo address and equal to even 
sector (of pair) address identifier). 
Program Status Code for use by the control program. 
Parameters necessary (specified in documentation) 
and default parameters present. 
Do not pass parameters to this routine. (If bit 0, 1 = 11 
Unused 
Pass only parameter byte 1 to this routine. 
Binary representation of the number of parameters 
to enter. 
For example: '0001' = 1 parameter entry 

'0101' = 5 parameter entry 
'1111' = 15 parameter entry (maximum) 

Initial entry word specification. Will be gated into 
register SA for diagnostic use on initial entry only. 
Bits 0, 1,2,3. Unused 
Binary representation of number of error data bytes 
that will be set up in diagnostic log area. 

C", C.·.·· 
.".~' , 

C'---'"' 
.# 

(' C' 

DIAGNOSTIC CONTROLS MICRO 35 

t ...... f-------- Parameter Storage Area ----------;~ .. "'I 

'05FO' '05FF' 

~ ______ M_i_cr_od_i_ag_n_os_t_ic_p_rO_g_ra_m ______ ~t~~I _____________________ t (~ __________________ ~I~I 

B·:yt't::m~{O:mWt'=':l:Im_pmr::Im:m.;y Li,k. If ... lm ....... "., •. .::.,~, 
Byte 1 

Byte 2 

Byte 3 

successfully, the link provides next routine to be 
executed, except where inhibit link or loop program 
have been activated. 
Loop Count. Number of times routine execution 
repeated before terminating. 
Used as Primary link when loop program command 
is initiated. 
Alternate link. When loop program is activated and 
the Primary link value is '00', the Alternate link field 
provides next routine 10 to be executed. If error exit 
occurs or has previously occurred, the Alternate link 
field provides routine 10 to be executed. 

• ADDRESS '3000' 

Byte 0 

Bytes 1, 2, 3. 

Return byte set up by diagnostic to faciliate proper 
control return (if using 64-way branch at '0404'1. 
Contents will be in SA register upon control return 
to the diagnostic. 
Used by diagnostic to store any 3 registers upon con· 
trol exit and restored by control to S registers before 
control return. 

DIAGNOSTIC CONTROLS MICRO 35 
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HARDCORETESTSUMMARY 
The first hardcore test (HCOO) is loaded from the 23FD disk 
by the hardware IMPL loader which loads track 0, sector 0, 
into control store locations '0000' through 'OOF F '. These 
first 64 words do simple tests in those areas required by the 
simple loader at the end of the test. The first few words 
check that certain address bits can be set/reset and that CA, 
CB, and CD decodes can be accomplished without error. 
When a program detected error occurs, the test goes into a 
one word loop, the address of which will be used in the 
MLM to locate the failing component. When a hardware 
detected error occurs, the clock stops with a check·1 light. 
BAR and check·1 Fegister are used in the MLM to locate 
the failing component. 

After the first test (HCOO) is completed without error, the 
simple loader at the end starts loading track 0, sector 1, into 
control storage positions '0100' through '01 F F'. This loader 
and the one used in HCOl do very little in the way of error 
checking. The only errors recognized are the BTRDY/ 
'SECTOR errors detected by the 23FD. The check sum is 
not tested for correct transfer of data until track 0, sector 3, 
(HC03) is loaded. 

Control Storage Contents After Disk Loaded 

Location Contents 

System/Selective Reset 
23FD Disk Label 
'EF EF 55 55' 

'0000' ·'OOFC' 
'0100'·'01 FC' 
'0200'·'06FC' 
'0700' ·'07FC' 
'OBoo'·'OBFC' 
'090Q'·'09FC' 
'OAOO!·'OAFC' 
'OBoo' ·'OBFC' 
'OCOO'·'3FFC' 

Complete Disk Loader (HC071 
Control Storage Addressing/Pattern 
Register 2 (HC091 
CTL·I (HCOAI 
Channel (HCOBI 
Normal Load 

Harclcore Test Identification 

CS 0000· Hardcore 0 
CS 0100 . Hardcore 1 
CS 0200· Hardcore 2 
CS 0300 . ALU 1 
CS 0400 . ALU 2 
CS 0500 . Register 1 
CS 0600 . Stat Set/Reset, Branch Setting 
CS 0700 . Complete Disk Loader 
CS 0800· Control Storage Addressing/Pattern 
CS 0900· Register 2 
CS OAOO . CTL·I 
CS OBOO· Channel 

3830-2 

© Copyright IBM Corporation 1972. 1973 

(HCool 
(HCOll 
(HC021 
(HC031 
(HC04I 
(HC051 
(HC061 
(HC071 
(HC081 
(HC091 
(HCOAI 
(HCOBI 

(, ( ". 
.. ;';/ 

I--~ £" 
~~) ~/ ( '" (--

',/ ", c C-' 
"- ; c c c c 

HARDCORE TEST SUMMARY MICRO 60 
The second test (HC01) checks the CA, CB, and CD decode~ 
of all standard registers not previously tested. The registPrs 
are not checked for correct data assimilation, but only te;t 
the decoder. If an error occurs, the BAR address and chl'ck-l 
register contents indicate the type of error encountered and 
the SA register indicates which is the failing register decode. 

When HCOl has been successfully executed, its loader reads 
from the 23FD and stores HC02 in control storage positillns 
'0200' through '02FF' then branches to the first word in that 
test. HC02 is another of the hardcore tests, and complet.'s 
testing enough hardware that its extended 10Ci::ier may be 
used. This is the last of the hardcore tests that checks only 
the loader requirements, then basic hardware testing begins. 

The ALU operations not previously used are checked in 
HC03 and HC04. Data transfer to and from registers is 
checked in HC05. HC06 checks branch conditions in the 
BR and ST registers and tests the ability to set and reset the 
bits in the ST register (CS decode). 

Load-and· Test Sequence of Events 

1. load '0000' to 'OOFC' and Execute HCOO 

HC07 is the complete disk loader with extended error detec
tion and track seek ability. It seeks to track 1 and loads and 
executes HC08. Quick storage scan is performed by HC08 
which tests 0-4K of control storage except modules 00, 01, 
07, and 08. The test writes all testable areas, then reads 
back each position and checks what has not been read. 

The next test to be loaded and executed is HC09. This is the 
second register test and is designed to beat· pattern each regis
ter in turn and proceed to the next if the register operates 
correctly. The TC and TB registers required special handling 
and not nearly so extensive testing because of their ability 
to create check-2 errors and, thereby, abort the test. The GB 
register is treated as an exception because, during testing of 
the other re!jisters, it is used as a pointer to designate which 
register is being used. HCOA and HCOB are, respectively, the 
CTL-I and channel static branch conditions tests. Then, HCOC 
executes each special op to test for check-1 condition on 
decode. 

Upon successful operation of all the MPL tests 'OFOF' is dis
played in display lights. After proper CE response the 
remainder of control storage is loaded from the 23FD file 

Recycling On Undefined Errors 

(lMPL) - Hardcore Test 

and the diagnostic monitor idle loop is executed. Diagnostic 
routine 86 is loaded automatically and 'C086' is displayed 
awaiting CE response. 

Address 

H.C. Test Begin End 

HCOO 0000 OOAO 

2. load '0100' to '01 FC' and Execute HCOl CA, CB, and CD Decodes If an error occurs. that is not in the Error Code Dictionary, A loop can HCOl 0110 017C 

3. load '0200' to '02FC' and Execute HC02 Hardcore Test 
4. load '0300' to '03FC' and Execute HC03 
5. load '0400' to '04FC' and Execute HC04 

ALU 

6. load '0500' to '05FC' and Execute HC05 Register 1 Test 
7. load '0600' to '06FC' and Execute HC06 - Status Set/Reset, Branching Test 
8. load '0700' to '07FC' 

Note: Disk Loader now Residing in Control Store Module 7 
9. Seek to Track 1 

10. load '0800' to '08FC', Display '0800', and Execute HC08 
Note: Control Store Positions 0-4K Except Modules 0, " 7, and 8 

Quick Scan 

Contain Last Data Pattern Written ('EF EF 55 55'). 
11. Load '0900' to '09FC' and Execute HC09 
12. load 'OAOO' to 'OAFC' and Execute HCOA 

Register 2 Test 
CI Static Test 

13. load 'OBOO' to 'OBFC' and Execute HCOB Channel Static Test 
14. load 'OCOO' to 'OFFC', Execute HCOC,and Display 'OFOF' - Special Ops Test 

15. Seek to Track 2 
16. Load '1000' to '17FC' 
17. Seek to Track 3 
18. Load'18oo'to'lFFC' 
19. Seek to Track 4 
20. Load '2000' to '27FC' 
21. Seek to Track 5 
22. load '2800' to '2FFC' 
23. Seek to Track 6 
24. load '3000' to '37FC' 
25. Seek to Track 7 
26. load '3800' to '3FFC' 
27. Seek to Track 16 
28. load Sector 0 to Module 0 1'0000'· 'ooFF', 
29. load Sector 1 to Module 1 ('0100' - '01 FF') 
30. Branch to Idle loop 

IBM CONFIDENTIAL 
UNTIL MARCH 26, 1976, UNCLASSIFIED THEREAFTER 

be set up to recycle on the error stop word back to the beginning of HC02 02E4 02CC 
the failing test: 

HC03 03BC 039C 
1. Set error stop address in the ACR. HC04 04CO O4B4 
2. Set IAR to beginning address for that test as indicated in chart at 

right. (See PANEL 16 for instructions on Address Compare HC05 0560 0554 

Recycle operation.) HC06 0600 06E4 

HC08 0800 088C 

HC09 0900 09BO 

HCOA OAOO OAD4 

HCOB OBOO OBEC 

HCOC OCOO OC30 

HARDCORE TEST SUMMARY MICRO 60 

( 
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CAS (HARDCORE ROUTINE 00) 
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-
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-
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CAS (HARDCORE ROUTINE 00) 

xx -- 8000 XX -- 8004 XX -- 8008 XX -- 8010 XX -- 8020 Xl -- 804_ 
A A A A K=OOOOllll A A 

OOO~O TBOO~O OOSA~O OOO~NB KQO~BR OgO~TG 
--0-

0=0 0=0 

-XX-CB -XX-cc -XX-CD -XX-CE -X*-CF -X*-CG 
BEGIN 1-«:000 1ST USE fF A BUS 1ST USE fF B BUS 1ST USE fF 0 BUS CHK 0=0 =1 CHK 0=0 =0 
FIRST Q.OCK CYO.E CHK CA OCD fF TB CHK CB OCD fF SA CHK CD OCD OF NB 1ST K FIELD CHK CD OCD fF TG 
r«HlP CHK CD OCD fF BR DI SAlLE 23FD 

Xl-- 8084 
A 

OOO~O 
LXO-- .... j"--""] K=10101001.A A 

KOO~ST OQO~O 

L 10 -- 8038 01 -- 8034 Xl -- 808C 
K=OOOOllll A K=OOOOOOOI A K=OOOOllll A 
KYBR~BR K+BR+BRC K+O~GB _ ~ ~ ~ r -X* :7 GF --0- CARR:l _ GG -XI-GB 

ERR<R BAR=0084 

BRS 

-*D-GC 
CHECK BR6 
CHK CD OCD fF SI 
ST REG = :A9: 

11 -- IOSC XO -- 8018 
K=11111111 A A 
KYNB~NB OOO~O 

S13C 

-X*-LB 
S13C= 1 FRCtI CARY, 
CHK CB OCD fF NB 
51= :A9 :+: S3: = :B9: 

-XO-LC 
E~ BAR=0018 

- 00 - GO 
ERR~ BAR=0030 Ct£CK BR7 CHECK ST 7=1 ClH) L!XJ' UNTIL CARRY 

CHK CB OCD OF BR TO CHECK CARRY 
L..--------:SET BR TO 00 CHK CD OCD fF GB 

Xl -- 80lC ~ Xl -- 8054 j 
A . A 

OVNB+NB ooom 
--0-

BR7 

-X*-LD 
CHECK BR7 
NB SHD t«lT CHANGE 

- XI- LE 
E~ BAR=0054 

L xo -- 8050 
K=lllll111 A 
KYNB+NB 

BR6 

-*X-LF 
CHECK BR6 
SET NB TO 00 

ox -- 8060 
K=00001111 D 
KYGB~GB 

1+S16 
0=0 

-X*-LG 
CHECK IH!US ZERO 
CHK CB OCD OF GB 
ST=:B9:+:S6:=:88: 

XO -- 8040 
A 

OgO~D 

-XO-CH 
ERR<R BAR=0040 

XO -- 8088 
A 

OOO~O 

-XO - GH 
ERR<R BAR=0088 

IX -- 8068 
A 

OOO~O 

-lX- LH 
E~ BAR=0068 

XO -- 8028 
r---------------------------------------------o-~I A 

OOO~O 

-XO-tfot 
ERR<R BAR=0028 

(~: (-: C 

MICRO 62A 

,...------------------.,~Yon XO 8078 
Xl -- 80741- Xl -- 807C Xl -- 802C XO -- 8058 

K=OlOOOIOl A A 
K+SnST 000+0 

--0-

D=O 

-X*-QC 
CHECK (J( GB REG 
ST=:88:+:45:=:00: 
Of{ CB tlCD fF ST 

-XO -QD 
E~ BAR=0058 

Xl -- 805C XO -- 8070 
K=llllllli A A 
K+GB~GB OOO~D 

D=O 

-X*-QE 
CHECK ST IS :00: 

--0-

-XO -QF 
E~ BAR=0070 

o A 
O+O~SO 000+0 

1+516 
0=0 

-X*-QG 
':HECK 516 SET 
:H< CD OCD fF SO 

- Xl - CJi 
E~ BAR=007C 

PH . QY030 - HARD am: - 00 (HCOO) IBM taU'. I VER QY030 IMACH XXXXXXXX 

DATE OS/23/73 
LOG 13:05 

CAS (HARDCORE ROUTINE 00) MICRO 62A 

( .. ( 



CAS (HARDCORE ROUTINE 00) 

3830-2 
, 437414 I 

4Jun73 
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JOO () 0 ("~ 

y 

. 
8074 XO 

XO -- 8078 
A 

OOO+ST 

ox -- 8064 
A 

OOO+D 
QY030.QGr-----------1 ~ 

ST6 

-*X-CB 
Cft< ST6=1 

-- OX - CC 
ERRal BAR=0064 

XO -- 8090 xn -- 809S 
D A 

O+SC+D OOO+D 

o+s13c 
s13c 

-X*-GB 
CH< CB DCD OF SC 

- XO - GC 
::RRal BAR=0098 

CAS (HARDCORE ROUTINE 00) MICRO 62 8 

IX -- 806C 
K=01010101 A 
K+GB+GB 

-XX-CD 
SET GB TO :55: 

xx -- 8024 Xl -- 804C 
K=OOIOIOll A A 
KtGB+GBC OOO+D 

ST7 

-X*-CE 
GB=:2B:+:55:=:80: 
Ml CARRY 
CH< ST7=0 

-XI-CF 
ERROO BAR=004C 

XO -- 8048 
K=lOOOllll A 
KtGB+GBC 

s13c 

-X*-CG 
GB=:80:+:8F:=:OF: 
WITH A CAARY 
Cft< s13c=o 

Xl -- 809C Xl -- 80A4 
B A 

o+SD+SA OOO+D 
XO -- '''I j IX -- IOFI ] 

O+SB+SC 000+1' 

s13c 

-X*-GD 
Cft< CB DCD OF SD 
Cft< CD DCD OF SA 

- Xl- GE 
ERROO BAR=00A4 

ST6 

-*X-GF 
CH< CB DCD OF SB 
CH< CD DCD OF SC 
Cft< ST6=0 

-lX-GG 
ERROO BAR=OOF8 

- Xl -:- CH 
ERROO iIAR=0094 

LOX -- 80FO 
K=OOOOOOOI A 
K+o+SB 

-XX-Gi 
CH< CD DCD OF SB 
LOAD SB Fal 0001 
DISPlAY 

xx -- 80FC 
F 

SPEC: 06 

-XX-GJ 
GATE SA AND SB TO 
ACR DISPlAY 0001 
CH< SPEC OP 06 

80B8 XX QY032.Q/t-----------()----------------------------------------------------------' 

80Be 00 

80C4 00 

,QEO 10 

8014 10 

Q 
Y o 
3 
1 

XX -- 80F4 
K=11110000 A 
K+O+GB 

LOAD ERROO COlMT 

00 -- 80BO 

-OO_LBL 

QY032.OC---O ....... ------------ K=lOOOOOOO A 
I K+OHG 

QY032.JE.......I 

-XX-NC 
ENGAGE I'f'I... FILE 
READ I£AD 

XX -- 800C 
A 

OOO+ST 

-~O-NO 
CLEAR ST REG 

QY032.CC---O~-------------------------------------1 

QY032.tt:...J 

o /"", 
i ' 

,"-y 

-XO-QF 
START I'f'I... FILE 
READ 

Xl -- 80AC 
F 

SPEC:OA 
~ ----------Qi-QY032 OX,lX ~ODO 

BTRDY SECTR 

-X*-QG 
WAI T Fal BYTE 
CH< BTRDY 

-*X-QH 
GATE BYTE TO SD 
SECTR=l=ERROO,CH< 
SECTR + SP OP 10 

PH QY031 -~ - 00 (HCOO) I IBM <XRP. I 
DllTE OS/23/73 

VER QYon 'IMACH XXXXXXXX 
LOG 13:05 

CAS (HARDCORE ROUTINE 00) 

r~ 
:0 o 

MICRO 628 

o !~) 



CAS (HARDCORE ROUTINE 00) 

3830-2 
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1437414 
.4 Jun 73 

(- c c (~. 

,~ .... ;' 
("/ 

-~,/ C' 

CAS (HARDCORE ROUTINE 00) MICRO 62C 

ox -- 80DO 
K=OOOOOOOI A 
KfBlHBRC 

80AC OX,IX QY031.gfl-l --------0-- -0--

00 -- SOEO 
B 

Ot~SA 
--o~----------------------------------~o~---------------------~-----------------~cr~Y031 10 80C8 

Q 
Y 
o 
3 
2 

1 

BR6 BR7 

-**-CB 
LPDI\TE BYTE CNTR 
FOR NOXT BYTE 

IX -- SOD8 
K=OOOOOOOI A 
KfGB~ 

-XX-QB 
lJPlll\TE ERROR CNT, 

-10 - CC 
BYTE ZERO 

01 -- 80E_ 
0-- B 

--0 

-10 - EC 
BYTE ONE 

10 -- 80E8 
0-- B 

ot~sc 

-10 - GC 
BYTE 1WO 

11 -. - 80EC OX -- 80D4 
B K=OOOOOOOI D 

OtBIHNB KVSD+D 
-0--

ST6 

-*X-JC 
SAVE BYTE CTR 
S16=O FIRST BYTE 

xx -- 80BC 
A 

ODOHG 

CARRY 

-*O-QC 
RAISE READ !£AD 
AND DlSAa..E READ 

HST6 

-XX-JD 
CH< RIGHT SECTOR 

IX -- SOOC 
'-- K=11111100 A 

KtNB~NB 

-XX-N[) 
CCM'UTE ADIR 

.--------------+-----------------------------------------.£~Yon 00 80BO 
XX -- 80C4 1 01 -- 80B4 

A A 
OQO~D ODO~D 
~ 1-

D=O 

-O'~-JE 
00=1 RIGHT SECTOR 

XX -- IOU I 
K=O 1 
KtNB~NB 

-10 - JF 

11 -- 80CC 

C=01139100 

-LH 
DlSAIlLE READ,OHG 
BRANCH TO QY035 
(START HCOOH 

-- Ol(NB)~DAR -o-----------------------------------------------------I'NEE~YOn 10 
O~ST3C STOR4 

80C8 . 

SHC 

-1* -NO 
STORE Ir«JRD 

I 10 -- 80B8 
F 

SPEC: 00 
0-

181 CORP. 
PH 
DATE 
LOG 

-XX-(J-i 
~ STG' 

I QY032 - HARD CORE - 00 (HCOO) 
OS/23/73 LOADER 
13:05 

QC~YOn 00 80BO 

<»f-QY031 XX 80FQ 

VER QY032 IIWlf XXXXXXXX 

CAS (HARDCORE ROUTINE 00) MICRO 62c 

( 



CAS (HARDCORE ROUTINE 01) 

3830-2 
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o o 00 o .'; 

1437414 
4 Jun 73 

Q 
Y o 
5 
5 

1-

0 .. '. I'"'''t. 
,J V o 

xx -- 0110 
B 

O+O+GIl 

-XX-CB 
BEGIN HARD am: 1 
CIt( CD OCD a= GIl 

XX -- 0128 
A 

NDI-O+GC 

-XX-GB 
CA - t<Il REG 
CD - GC REG 

XX -- 0144 
B 

o+NC+NC 

-XX-LB 
Of( CB OCD a= NC 

XX -- 0160 
A 

MA+O+NA 

-XX-QB 
CA - MA REG 
CD - NA REG 

xx -- 0114 
B 

OtQ»TD 

-XX-cc 
CB a= GIl REG 
CD a= TD REG 

XX -- 012C 
B 

OfG(:+GC 

-XX-GC 
CIt( CB OCD a= GC 

XX -- 0148 
A 

NC+O+GA 

-XX-LC 
CA - NC REG 
CD - GA REG 

XX -- 0164 
B 

O+NA+NA 

-xx-oc 
CB - NA REG 

o 

xx -- 01FI 
B 

O+TD+TD 

-XX-CD 
CtI( CB OCD a= TD 

XX -- 0150 
A 

GC+oHC 

-XX-GIl 
CA - GC REG 
CD - TC REG 

XX -- 014C 
B 

O+GA+GA 

-XX-LD 
CIt( CB OCD a= GA 

• XX -- 0168 
A 

NA+o+MB 

--XX-QD 
CA - NA REG 
CD - 111 REG 

o 

xx -- 0118 
A 

TDtiI~ 

-XX-CE 
CIt( CA OCD a= TD 
CIt( CD OCD a= MD 

XX -- 0134 
B 

o+TCHC 

-XX-GE 
CIt( CB OCD a= TC 

XX -- 0150 
A 

GA+oHA 

-XX-LE 
CA - GA REG 
CD - TA REG 

XX -- DISC 
B 

OtMi!+MB 

-XX-QE 
CB-r'IlREG 

o 

XX-- 011e 
B 

-XX-CF 
CB a= MIl REG 

XX -- 0138 
A 

TC+O« 

-XX-GF 
CA - TC REG 
CD - I'C REG 

XX -- 0154 
B 

O+TAHA 

-XX-LF 
Cft( CB OCD a= TA 

XX -- 0170 
A 

MB+O+GB 

-XX-QF 
CtI( CA OCD a= r'Il 

CAS (HARDCORE ROUTINE 01) 

xx -- 0120 
A 

It>til+t.ll 

-XX-CG 
CA a= MD, CD -til 

XX -- OBC 
B 

~« 

-XX-GG 
CIt( CB OCD a= I'C 

XX -- 0158 
A 

TA+o+MA 

-' XX-LG 
CA - TA REG 
CD - MA REG 

XX -- 0174 
A 

GB+O+NB 

-XX-QG 
Cft( CA OCD a= GB 

-XX-CH 
CB a= t<Il REG 

XX -- 0140 
A 

I'C+O+NC 

-XX-Gii 
CA - I'C REG 
CD - NC REG 

XX -- DISC 
B 

0i+\f,+MA 

-XX-Ui 
CB - MA REG 

XX -- 0178 
A 

NB+OHB 

-XX-(;lj 
CA - NB REG 
CD TB REG 

MICRO .620 

Glt-QY056 XX Ol7C 

IIlM CCR'. 
PN 
DATE 
LOG 

I QY035 - HARD C~ - 01 (HeOl) 
OS/23/73 CBI CD IEC()[£ 
15:05 

I MACH lOOOOOOO< 
VER QY035 

CAS (HARDCORE ROUTINE 01) MICRO 620 

o 000 o 0, 
, I 

',,--,Ji c 



c ~.' ( (-

CAS (HARDCORE ROUTINE 01) 

3830·2 

(S) Copyright IBM Corporation 1973 

1437414 
4 Jun 73 

c 

0178 XX 

OW XX. 

OlBC 00 

01C4 00 

0114 10 

OlEO 10 

Q 
Y o 
3 
6 

(-

QY055.QlI 

QY037.QE 

xx -- 017C 

D+18+TB 
B 

-XX-CB 
01( CB OCD (J' 18 

XX -- 01F4 
K=llllOOOO AI KDO+GB 

LOAD ERROR ca.rrr 

XX -- 01FO 
A 

o+o+SA 

-XX-cc 
SET SA REG 
FOR OISfIlAY 

-OO-LBL 

00 -- OlBO 
QY037 .QC~>-------------- K=10000000 A 

I KDO+TG 
QY037.GF---i 

-XX-NC 
LMR READ !£AD 

c 

XX -- 01FC 
K=00000010 A 
K+o+SB 

-XX-CD 
SET SB REG RJI 
OISfllAY :0002: 

XX -- 0194 
A 

ODO+5T 

- 00 - NIl 
RESET 5T REG 

XX--Ol11 
F 

SPEC: 06 

-XX-CE 
GATE SA t SB 
REGS 10 N:R 

XX -- 0100 

C=4OC3D607 

-..£ 

(: (' 

XX -- 0104 

C=D94B4OC9 

-.E 
COPVIoR I TE IBM 1972 

QY037.~~~---------------------------------------1 

QY037.CC-.J 

-XO-QF 
ENABLE READ 

(', ", C-' 

CAS (HARDCORE ROUTINE 01) MICRO 62E 

XX -- 0108 XX -- 010C 

C=C2D440F1 C=F9F7F240 

- -JG -..Ii 

[ XO -- 01A: L Xl -- 01~ 
ODO+O SPEC:OA ---------GHOY037 OX,lX 0100 

BTRDY SECTR 

-X*-QG 
WAIT tEXT BYTE 

-*X-QH 
GATE BYTE 10 SO 
SEClOR=l READ ERR 

IBM CORP. I PH QY036 - HARD CORE - 01 (I-tC01) 
Il'TE OS/23/73 CA a:caE/LOAIER 
LOG 13:05 

VER QY036 1
11AOIl()(l()(l()(l() 

CAS (HARDCORE ROUTINE 01) MICRO 62E 

( 



") 
" 

CAS (HARDCORE ROUTINE 01) 

3830-2 

© Copyright IBM Corporation 1973 

0 (~ 
\...J 0 () 0 

1
437414 I 

.4 Jun 73 . 

("") 0 "J 

OX -- 0100 
K=OOOOOOOl A 
K-H!R+BRC 

00 -- OlEO 
B 

OfSD+SA 

CAS (HARDCORE ROUTINE 01)· MICRO 62F 

OlAC OX,lX QY036.QlIi-I -------0-- -0-- ~~-------------------------~Or----------------~~Y03610 01C8 

Q 
Y 
o 
3 
7 

0 (') 
"-.j r) 0 0 ~' \.'-.) 

1lR6 1lR7 

-ololo-CB 
SET F~ NEXT BYTE 

1X -'- OlD8 
K=OOOOOOOl A 
KtGlHGB 

-XX-QB 
lJPI),t.TE ERR cam 

0 0 

-10-~ 
BYTE ZERO 

01 -- 01E4 
0-- B 

OtSD+SB 

-10 - EC 
BYTE OlE 

10 -- 01E8 
0-- B 

otSD+SC 

1---

ox -- 01D4 
K=00000010 D 
KVSD+D 

1-
HST6 r------------I 

-10 - GC 
BYTE 00 

11 --- 01EC 
B 

::+NB L 
->leX-JC 

SAVE BYTE CTR 
ST6=0 FIRST BYTE 

lX -- 01DC 
K=11111100 A 
KtNB+NB 

-XX-GE 
O£CK RIGHT 

SECTOR 

XX -- 0114 
1 

xx -_ 01C4 lr-0-1-------01-B4--+--------------4~Y036 00 01BO 
A A 

OQO+D OQO+D 
~ 1-

D=O 

-O>le-GF 
DO=l RIGHT SECTOR 

-10 - GG 

01C8 L 11 -- 01~ LE~Y036 10 

OIlO+1G • 
-- 02(NBHOIIR -------- ----------------------~L~Y040 XX 02E4 

XX -- OlBC 
A 

ODO+TG 

CARRY 

->lcO-QC 
RAI SE READ /£AD 

r) '\.. 
(~ 
",--..I 

-XX-LD 
C<M'UTE AIlRESS 

(~ 

".) 
,~, 
'~ 

O+ST3C STOR4 
ST3C 

-l>le-LE 
STCH: lOW 

I 10 -- OlB8 
F 

SPEC: 00 
0-

.-XX-QE 
PG1 STOP 

(-~ 0 ""-..:J 

---_._--- .-~- .. -

f~, r'··\ ,r""'" 
''-.J \..~ '-.y 

-XX-LG 
DISAILE READ 
00 TO HARD ~ 2 

PH ~~ - HARD ~ - 01 (HC01) IIIK <XR'. I 
DATE OS/23/73 ~ 
LOG 13:05 

QC~036 00 01BO 

QE~036 XX OlF4 

VER QY037 IMACH XXXXXXXX 

CAS (HARDCORE ROUTINE 01) MI C RO 62 F 

r)' " .. r"\ 
0 

("" 
~j 

r"': r'"'"" 
"'-./ ~ 



C'" C'" , "' 

, p, 
L 

c (. 

MICRODIAGNOSTIC ERROR CODE DICTIONARY (Hardcore Routine) 

STOP WORD LIST 
1. Match BAR indication (hex) with listing on these 

pages until a match is found. Take action indicated. 
2. Refer to START 900·909 for data flow by card and 

common card information. 

BAR Possible Failing 
Reference Error Description and Comments (hex) Replaceable Units 

0054 End of Check 2 display routine. Normal stop after setting IAR to 'OOOC' and operating 
Start switch. SA, SB, and SC registers contain Check 2 conditions. See table: 

SA Register SB Register SC Register 
Bit (Check 2 Errors (Check 2 Errors (Active Inbound 

from NA Register) from NO Register) CTL-I Tags) 

0 Buffer Parity Check Controller Check Selected Alert 1 

1 Interface Check AIC Select Active Check Select Active 

2 Interface Check BID CTL·I Buffer Parity Sync In 
Check 

3 Transfer Check Unexpected End Ignore 

4 CTL·I Check Tag Bus Parity Check Normal End 

5 Load S Register CTL·I Bus Out Parity Check End 
Check 

6 Compare Assist CTL·I Transfer Error Tag Valid 

7 Interface CID or Not Used Not used 
Multiconnect 

(See PANEL 50 for ECD of Check 2 error collection.) 

oOB8 B2S2,B1S2,B1T4,B2F2 Threshold of 23FD error retry reached (normally 16 errors) 
B2L2 

• If this is the only MPL disk failing with this symptom, try reseating the disk. 
If failure continues, suspect bad disk. 

• If more than one MPL disk fails, go to MPL checkout on START 35, entry A. 

• Check cables to and from MPL file. (Refer to logic page SS011.) 

• Check MPL file adjustments per MPL section. Suspect motor speed, belt slippage. 

0188 See BAR 'OOB8'. 

01F8 See BAR '0054'. 

0248 See BAR 'OOB8', 

0348 

0458 

0518 

0778 

OSE4 See BAR '0054', 

OC24 B2N2 KK 201 Special Op 01 caused clock stop. 

3830-2 

@CopyrightlBM Corporation 1972, 1973, 1975,1976 

Recycle 
Addresses 

See MICRO 62. 

See MICRO 62. 

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
(Hardcore Routine) 

CAS 

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
(Hardcore Routine) 

MICRO 65 

MICRO 65 
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o 

MICRODIAGNOSTIC ERROR CODE DICTIONARY (Hardcore Routine 00) 
MICRODIAGNDSTIC ERROR CODE DICTIDNARY 
(HerdcQre Routine 001 MICRO 70 

1. Match BAR indication with listing on these pages until a match 
is found. Take action indicated. 

2, Refer to START 900-911 for data flow by card and common 
card information, 

3, Refer to LGND section for logic symbology, voltage levels, etc, 

LOOP WORD LIST 
BAR 
(Hex) 

0018 

0028 

0030 

0034 
0038 

0040 
0044 

004C 

0054 

0058 

0064 

3830-2 

PDssible Failing 
Replaceable Units 

B2F2, B1N2, B2L2, B2N2 
B2M4 

B1M2, B1P2, B2N2 

B2F2, B2L2, B1P2, B2H2, 
B2K2, B2T2, B2Q2, B1U4, 
B282 

B1N2, B1J2, B1H2, B2N2, 
B2H2 

Reference 

11N2,B2H2,B2L2,B2P2,B2N2 - - - - - - - - - - - - - -
B1J2, B1H2 - - - - - - - - - - - - - - - - - - - - - - - - - --

B1E2, B1M2, B1L2, 
B1 F2, B202, B2E2 
B2F2, B1K2 

B2F2. B2L2, B2M4 

B2L2, B 1 N2, B2F2 

B1M2,B2H2,B1J2,B1P2 

B2M4, B2F2, B2L2 

@Copyright IBM Corporation 1972, 1973, 1975,1976 

OOOO'J n V' o 

Error Description and Comments 

8T3C Branch (CL4) failure at address '003C'. ALU statement K + BR - BRC should have set ST 
register bit 3 at address '0034', Carry occurred, but 8T3C did not set, 

0=0 Branch failure (CL2) at address '0060'. ALU statement K(FF)"\I"NB(FF) .-NB at address 
'0050' should result in 0 bus=zero. NB register set to 'FF' at address '003C'. Setting of NB register 
most probable error. 

BR6 or 7 Branch (CH or CL 10) failure. BR register bit 6 used as branch at address 'OOSO', BR reg, 
ister bit 7 used as branch at '003S'. ALU statement K(OF)nO --BRat address '0020' should have 
set BR register to 'OF', Recycle address 'OooO'-'ooSO', Address stop at 'OOSO', Display BR register, 
if not 'OF', register failed to set, If BR='OF', operate Single Instruction switch, If address goes to 
'0030', BR6 Branch failed. 

Carry failure. 

o bus not zero. 
If NB register contain '00' suspect 0 = 0 branch logic, 
If NB not '00', swap B1H2 with B1J2, Re-IMPL. If pattern in NB changes, replace B1H2 or B1J2. 

If pattern in NB does not change, one of the general purpose registers is placing multiple hot bits 
on the A or B bus. 

ST7 Branch (CL6) failure, ST register bit 7 was on and caused branch at address 'OOFO', Bit 7 
should have been off, ALU statement ana --5T at address '007S' should have reset the 5T 
register to '00'. 

BR7 Branch (CL 10) failure, BR7 Branch should not occur at address 'OOlC', Looping (255 times) 
from '0034'-'OOSC' should cause BR register bit 7 to be off at 'OOlC', SR register should be '00' 
at entry to '0034'. 

0=0 Branch (CL2) failure, 0=0 Branch should be on at address '002C', GC set to 'OF' at 
address'008C' . 

ST6 Branch (CH6) failure. ST register bit 6 should be on at address '007S'. ST register bit 6 set 
to 1 at '0074', 

447461 
12 Mar 76 

o 

I 

000 o o o o o 

Recycle 
Addresses (Hex) 

0000-003C 

0000-0060 

BR6 Failure 
0000-0080 
BR7 Failure 
0000-003S 

0000-0020 

OOOO-OOFO 

OOOO-OOlC 

0000-002C 

0000-007S 

CAS 

See MICRO 62 

See MICRO 62 

See MICRO 62 

t u!'!u-"u 1HIII_QIX'1U LD~ ] 
LJ B D~uT 

Error () bU'_ nut 0 

See MICRO 62 

00060 r OO~C 
IK-l5 U A KVGB-oGB 

I -B 0-0 

L-___ -' 

MICRODIAGN,?STIC ERROR CODE DICTIONARY M I·C R 0 70 
IHardcore Routone 001 

00 o o 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (Hardcore Routine 00) 
1. Match BAR indication (hex) with listing on these 2. Refer to START 9QO.909 for data flow by card and 

LOOP WORD LIST pages until a match is found Take action indicated common card information 

MICRODIAGNOSTIC ERROR CODE DICTIONARY (Hardcore Routine 00) 

3. R.fer to LGND section for logic symbology, voltage levels, etc. 

BAR 
(hex) 

0088 

0070 

007C 

0084 

0088 

008C 

0094 

0098 

OOA4 

3830-2 

Possible Failing 
Replaceable Units 

B2l2, B1N2, B2F2 

B2M4, B2F2, B2N2 

B2L2,B1N2 

81N2, B2l2, 82H2, 82P2 
82N2 

B2F2, B2l2, B2H2, B2P2, 
B2K2,B2N2 

B1N2,B2L2,B2H2,B1J2 

82F2, B2L2. B2M4 

B1N2,B2L2,B2F2 

B2M4,B2F2,B2L2 

I See EC 
Hlltory 

Reference Error Description and Comments 

BR6 branch (CH10) failure. BR6 branch should not occur at address '0050'. Refer to BAR '0054'. 

0=0 branch (CL2) failure. 0=0 branch should be on at address 'OO5C'. ALU statement at address 
'002C' should cause O·bus to equal '00'. ST register set to 'A9' at address '0080'. ST register bit 3 
set to 1 at address '0034'. ST register bit 6 set to 1 at '0060'. ST register should equal 'BB' at 
entry to 'OO2C'. 

0=0 branch (CL2) failure. 0=0 branch should not occur at address '0074'. GB is '00' at entry to 
'005C'. ALU statement at address 'OO5C' should cause D·bus to be 'FF'. 

0=0 branch (Cl2) failure. 0=0 branch should not occur at address '0044'. AlU statement 
K(OF)nO .-.BR at address '0020' should cause D-bul to equal 'OF' and prevent 0=0 latch from 
being on at address '0044'. 

sn branch (Cl6) failure. ST7 branch should occur at address '0034'. AlU statement 
K(A9)nST -tST at address '0080' should set ST register bit 7 on. 

Carry branch (CH2) failed to occur at 'OOSC'. 

ST3C branch (Cl4) failure. ST3C branch should not occur at address '0048'. GB register should 
be '55' at entry to 'ooFO'. ST register is reset to '00' at address '0078'. 

ST3C branch (CL4) failure. ST3C branch should occur at address '0090'. GB register equals '80' at 
entry to '0048'. Carry should occur at address '0048' and set ST register bit 3 on. 

ST3C branch (CL4) failure. ST3C branch should not occur at address 'OOOC'. ST register bit 3 
should be set to '0' by 0 -tST3C statement at address '0090'. 

1 447460 1447461 
19 Dec 75 12 Mar 76 

ClCapyright IBM Corporation 1972. 1973.1976.1976 

Recycle 
CAS Addresses 

0000-0050 I OO!I I OO~O 

I -I ",---j L~ LBR6 

0OOO-005C 10060 r-:::-:--- 002C 100sc 'j ,.", , A K+ST ... ST 

C 1~ST6 ----I --
B 0=0 B 0=0 B 0=0 

I __ I L _______ J 

0000-0074 r-;:m-J '-";j i K+GB~GB __ I 
L 0=0 L_ o=oJ 

0000-0044 See MICRO 62 

0000-0034 See MICRO 62 

Not applicable See MICRO 62 
Run in loop 

0000-0048 OOFO r 0048 I K-4J 

'~ A IC+G8"GBC 

I 
i ST7 L STlC 

0000-0090 I 0048 1-0090 

,r~:~__ d 
I B ST3C 

~ 1_ 

0000-009C See MICRO 62 

MICRODIAGNOSTIC ERROR CODE DICTIONARY (Hardcor. Routin. 00) 

( 

MICRO 72 

MICRO 72 



MICRODIAGNOSTIC ERROR CODE DICTIONARY (Hardcore Routine 00 and 01) 

,. 
I 

Hardcore Routine 00 

LOOP WORD LIST 
BAR Possible Failing 
(hex) Replaceable Units 

00A8 B1S2, B2S2,B2l2,B2F2, 
B1N2, B1P2 

OOCO B2L2, B1S2, B1T4, A1S2, 
B2J2, B2F2 

00F8 B2L2,B2F2 

Hardcore Routine 01 

LOOP WORD LIST 

BAR Possible Failing 
(hex) Replaceable Units 

0180 

0190 

3830·2 

Reference 

Reference 

©COpyright ItlM Corporation 1972. 1973.1975 .. 1976 

/':)' 0 0" 0 ,':, '.', ': ;, 
\.. .,' .' ". 00 o o 

1. Match BAR indication (hex) with listing on these 2. Refer to START 900·909 for data flow by card and 
pages until a match is found. Take action indicated. common card information. 

Error Description and Comments 

BTRDY branch (ClS) failure, Failure of IMPl circuitry to properly decode data under micro-
program control. SECTR branch recognized OK, Also suspect TG register bits to MPL control 
circuitry, TG register should equal '90', May be seoped while looping if TG register OK, 

SECTR branch (CH) failure, Failure of IMPL circuitry to recognize Sector Pulses under micro-
program control. 

ST6 branch (CH6) failure. ST6 branch failure should not occur at address '006C', 
should have been reset to '00' at address '007S', 

Refer to BAR 'OOCO'. 

Refer to BAR 'OOAS'. 

("''l 
\.....)' 

Error Description and Comments 

o a 

ST register 

o o 

3. Refer to LGND section for logic symbology. 
voltage levels. etc. 

Recycle 
Addresses ,0048 

I L--,,:,:h 
See MICRO 62 

0000-006C See MICRO 62 

Recycle 
Addresses 

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
(Hardcore Routine 00 and 011 

CAS 

CAS 

MICRO 74 

MICRODIAGNOSTIC ERROR CODE·DICTIONARY M I C RO 74 
(Hardcore Routine 00 and 01) 

o 00 0 0 .r; 0 (~ 0 .1' \1 I' '\>: 

"'- ,j ~.j/ \.i 
)r" 
\«. 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (Hardcore Routine 02) 
1. Match BAR indication (Hex) with listing on these 2. Refer to START 900-909 for data flow by card and 

LOOP WORD LIST 
pages until a match is found. Take aciton indicated. common card information. 

BAR Possible Failing 
Reference Error Description and Comments 

(hex) Replaceable Units 

0228 Refer to BAR 'OOAS'. 

0250 Refer to BAR 'OOCO'. 

0260 GC= '00' 0=0 branch failed to occur at address '02EC'. GC is set to 'AA' at '02E4'. K('56') added to GC 
B1N2, B2N2, B2L2 at '02ES' should cause 0 Bus to equal '00' and result in 0=0 branch at '02EC'. Stop at address 

GC not '00' '02EC', 
B1L2,B1P2 

026C GO not 'FF' 0=0 branch erroneously occurred at address '02F4', Suspect GO not setting to 'FF' at address 
B1F2,B1P2, B2K2.B1N2 '0264', ST3C equals 1 at entry to '026S', Stop at address '0264', 

GO = 'FF' 
B1N2,B2N2 

0270 GC not '00' 0=0 branch failed to occur at address '02FO', GC='OO', GO='Ol', ST register bit 3 on at entry to 
B1N2, B1H2, B1J2 '02F4', Stop at address '02F4', 

GO not '01' 
B1F2, B1P2, B1N2 

0278 ST7= 1 ST7 branch failed to occur at address '0280', ST register is set to '01' at address '02FO', Stop at 
B2L2 address '0280', 

ST7=O 
B2F2, B2M4, B 1 P2 

0284 ST2= 1 ST2 branch failed to occur at address '027C', ST is set to '20' at address '0280', Stop at 

B2l2 address '027C', 
ST2=0 

B2F2, B2M4, B.1P2 

0288 B2F2, B2l2, B2M4 ST2 branch erroneously occurred at address '0274', ST is set to '01' at address '02FO', 

0294 B2F2, B2M4, B2L2 ST7 branch erroneously occurred at address '028C', ST is set to '20' at address '0280', 

0298 B1N2, B2F2, B2M4, B2L2, ST3C branch failure, ST3C branch should occur at address '0290' as a result of carry from AlU 
B1E2, B1P2 OP at address '02SC', MA='FF' at entry to '028C' as result of AlU OP at address '0274', Set 

MA register to 'FF' from CE panel, If failure occurs; replace cards B1E2 and B1P2, 

O2AO B1N2,B1H2,B1J2,B1E2 0=0 branch failure, 0=0 branch should occur at address '02FC' as result of AlU OP at '029C', 
MA='55' at entry to '029C', 

3830-2 

ct)Copyright ISM Corporation 1972. 1973, 1976 

MICRODIAGN~STIC ERROR CODE DICTIONARY M I C R 0 76 
IHardcore Routine 02) 

3. Refer to lGND section for logic symbology, 
voltage levels, etc. 

Recycle 
Addresses 

02E4-02EC 

02E4-02F4 

02E4-02FO 

02E4-02S0 

02E4-027C 

02E4-0274 

02E4-028C 

02E4-0290 

02E4-02FC 

CAS 

~-02EB r---'-02EC 
K=B6 Ai AI 

A J(+GC .. CCC : I I 
! J-I ' 
~_. ._.' L_~·~ 
I K-2SS 02:4 I K-l 02:B 102!:4 r:J-c'j-L:] 
tJ I.·, "!' U A GC-GO+C~GDC --i K+GO+C~GDC __ . 

i ST3C B 0-0 

021C 10290 I K-121 ' ld r-- 8 ST3C 

LJD AK.H-.. 

B D-O 

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
IHerdcore Routine 02) MICRO 76 



MICRODIAGNOSTIC ERROR CODE DICTIONARY (Hardeore Routine 02) 

LOOP WORD LIST 
BAR 
(hex) 

02A8 

0280 

02BC 

02C4 

02C8 

3830-2 

Possible Failing 
Replaceable Units 

B2F2,B2M4 

B1N2, B1J2, B2l2 

Reference 

B2F2, B2M4 

B2F2, B2M4 

B1N2, B2l2 

@Copyright IBM Corporation 1972, 1973, 1976 

1. Match BAR indication (hex) with listing on these 2. Refer to START 900-9Q9for data flow by card and 
pages until a match is found. Take action indicated. common card information. 

Error Description and Comments 

ST7 branch failure. ST7 branch should occur at address '02BS' as a result of 1 .-.ST7 statement 
at address '02A4'. 

CARRY branch failure. CARRY branch should occur at address '02A4' as result of AlU OP at 
address '02FC'. GO is set to 'FF' at address '027C'. 

ST2 branch failure. ST2 branch should not occur at address '02AC' due to 0 -ST2 statement 
at address '02B8'. 

ST2 branch failure. ST2 branch should occur at address '02CO' as result of AlU OP and CS 
statement at address '02AC'. DNST21 sets register bit 2 to a 1 if current AlU OP result is 
nonzero. 

CARRY branch failure. CARRY branch should not occur at address '02B4' as result of AlU 
OP at address '02AC'. 

MICROO.AGNOSTfC ERROR CODE DICTIONARY M I C R 0 78 
(Hudcore·Routine 02) .. . . . 

3. Refer to LGND section for logic symbology, 
voltage levels, etc. 

Recycle 
Addresses 

02E4-02BS 

02E4-02A4 

02E4-02AC 

02E4-02CO 

CAS 

~--02FC 1°21.4 
1 K-l A \ 0 \ 
A K+GD~GDC i I 

I ! --8 Carry I 
i I I I 

I K=80 02AC '-1 ---02:4
1 

A K+O"MAC DI t DNST21 --- -1 1--

~ ___ J L __ ~ 

r J02~0 
, 
B ST2 

L ____ _ 

I 02AC 1°284 
K=80 J J A K+G--MAC 

L__ . L~=-

MICRODIAGNOSTIC ERROR CODE DICTIONARY M I C RO 78 
(Herdcore Routine 02) 

o 00000 oooc 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (Hardcore Routine 03) 

1. Match BAR indicetion (hex) with listing on these 2. Refer to START 900-909 for data flow by card and 

LOOP WORD LIST pages until a match is found. Take action indiceted. common cerd information. 

BAR Possible Failing 
Reference Error Description and Comments (hex) Replaceable Units 

0328 Refer to BAR 'OOAS'. 

0360 Refer to BAR 'OOCO'. 

0380 GC not '00' 0-0 branch failure. 0=0 branch should occur at address '03C8' as result of ALU OP at '03C4'. 
B1L2, B1P2 GA='FF' and GC='OO' at entry to '03C4'. GA is set to 'FF' at '038C' and GC is set to '00' at 

GC= '00' '03CO'. Address stop at '03C4'. 
B1N2,B2L2,B1L2 

036C GC= '00' 0=0 branch erroneously occurred at address '03CC'. GC='FF' and GA='FF' at entry to '0364'. 
B1L2, B.1P2 

GA not 'FF' GA is set to 'FF' at '03BC'. Register GC is set to 'FF' at '03C8'. Address stop at '0364'. 

B1E2, B1P2, B1N2, 
B1H2, B1J2 

GA='FF' 
B1N2, B2L2, B2N2 

0370 GA= '00' CARRY branch failed to occur at address '0368'. GA='FF' at entry to '03CC'. Address stop at 
B1N2, B1J2, B2N2 '03CC'. 

GA= 'FO' 
B1H2, B1N2 

GC= '00' 
B1L2,B1P2 

0374 B1N2, B1H2, B1J2 CARRY branch failed to occur at address '0380'. GA is set to 'AA' at '0368'. GC is set to '55' at 
'0378'. 

0384 GA not '00' 0=0 branch erroneously occurred at address '0304'. GC='55' and GA=' AA' at entry to '0300'. 
B1N2,B2L2,B2N2 Address stop at '0304'. 

GA= '00' 
B1N2, B1H2, B1J2 

0388 B1N2,B2L2,B2N2 0=0 branch failed to occur at address '030C'. GC and GA='OO' at entry to '037C'. 

0390 GA= '00' CARRY branch failed to occur at address '03EO'. GA is set to 'Fa' at '030C'. Complement of GA 
B1N2, B1J2, B2N2 register 'OF' is added to constant 'FO' with carry-in at address '038C'. Result should set Carry latch. 

GA= 'FF' Address stop at '03EO'. 
B1N2,B2N2 

GA= 'Fa' 
B1N2, B1H2, B2N2 

0394 B1N2, B1H2, B1J2 CARRY branch failed to occur at address '03AO'. GA='FF' at entry to '03E4'. 

03A4 B1N2, B1H2, B1P2 0-0 branch erroneously occurred at address '03E4'. GA-'FO' at entry to '0398'. 

3830-2 

©Copyright IBM Corporation 1972. 1973. 1976 

MICRODIAGN~TIC ERROR CODE DICTIONARY M I C R 0 80 
(Hardcore Rout,ne 03) 

3. Refer to LGND section for logic symbology, 
voltage levels, etc. 

Recycle 
Addresses 

03BC-03C8 

03BC-03CC 

03BC-0368 

03BC 0380 

03BC-0304 

03BC-030C 

03BC-03EO 

03BC-03E4 

CAS 

tJ-Q B 0-0 

tJ-LJ B 0-0 

I OlCC i Ol68 

tJbJ A K+GA"D __ 

B Carry 

I Ol04 i Olao 

LJ~ 
A K+GA"GA _'_ 

8 Carry 

LJ-Q B 0-0 

tJ-Q B 0-0 

Olac iDlED I K-240 

.~ r~H-
B'Carry 

I K-l 
OlE4 iOlAO 

A K+GA4GA 

I AI_~ Carry AI 

I K-15 
Ol9a iOlE4 

A A 
A K{}GA4GA 

I B 0-0 
I 

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
(Hardcore Routine 03) MICRO 80 



MICRODIAGNOSTIC ERROR CODE DICTIONARY (Hardcore Routine 04) 

LOOP WORD LIST 
1. Match BAR indication (hex) with listing on these 2. Refer to START 900·909 for data flow by card and 

pages until a match is found. Take action indicated. common card information. 

BAR Possible Failing 
Reference Error Description and Comments (hex) Replaceable Units 

0410 B1N2,B1H2,B1J2,B2L4 CARRY and/or 0=0 branch failure, 0=0 and CARRY branches should occur simultaneously 
B2N2 at address '0404', GO and GC are initially set to '00', GA is set to '01', Loop from '0400' to 

'0404' to '0410' continues until CARRY and/or 0=0 occur, 

Carry D=O Branch to 

0 0 0410 
0 1 0414 
1 0 0418 
1 1 041C 

0414 Refer to BAR '0410'. 

0418 Refer to BAR '0410'. 

0438 Refer to BAR 'OOAS'. 

0468 B1N2,B2F2,B2M4,B2N2 ST3C branch failure, GA is set to '00' at '04A4', Value of '01' is added to GA until CARRY 
occurs which should set ST3C, 

0470 Refer to BAR 'OOCO', 

0480 GO not '00' 0=0 branch failed to occur at address '0408', GO='OO' at entry to '041C', Address stop at 
B1F2,B1P2,B1N2 '041C', 

GO = '00' 
B1N2, B1H2, B1J2 

0488 B1N2,B2L2 B2N2 0=0 branch failure, Add 2's complement (subtract) did not result in 0=0 branch at address 
'04EO', GC is set to 'FF' at '0484', GA is set to '01' at address '04C8', If branch doesn't 
occur, loop will be '0498' to '04EO' to '0488' to '0498', These words will normally loop 
257 times and GA will be '01' at exit, 

0490 B1L2, B1P2, B2N2 CARRY branch failed to occur at address '0484', GC should have been set to 'FF' by loop 
at address '0410', Most probable failure is GC register, 

0498 Refer to BAR '0488', 

3830-2 

©Copyright IBM Corporation 1972, 1973, 1976 

MICRODIAGN?STIC ERROR CODE DICTIONARY MI'C'RO .82 
(Hardcore Routine 04) 

3. Refer to LGNO section for logic symbology 
voltage levels, etc. 

Recycle 
Addresses 

0400-0410 
O4CO-0414 
O4CO-0418 
Normal Branch 

0468-04EC 

O4CO-0408 

0498-0488 

O4CO-0484 

CAS 

r 04~0 104~i I K=1 
0410 

AI ~; ~.,,~ J-- ~ A K+GC-GC I L r arry 
0=0 I I I 

I-
I 

See table 

I K=1 
0468 104EC 

'LJ -i"~'~ -- I-
s ST3C 

I,-m 0<:1 0 LJ---s 0=0 

----..='-'~-------. 

~ r---O<:j LJ I 'd -j M.'·. 1--1 ._. Ti .. ~.~ J 
I 0408 1 0484 

tJbJ A K+GC"OC __ 

B Carry 

MICRODI.AGNOSTIC ERROR CODE DICTIONARY M I·C R 0 8' 2· 
(Hardcore Routine 04) 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (Hardcore Routine 04) 
MICRODIAGNOSTIC ERROR CODE DICTIONARY 
(Hardcor. Routin.04I 

LOOP WORD LIST 
BAR 
(hex) 

04AO 

04AS 

04BO 

0400 

0404 

'04EO 

04EC 

3830-2 

Possible Failing 
Replaceable Units 

GA= '00' 
B1N2,B2L2,B2N2 

GA not '00' 
B1E2,B1P2,B1N2,B2H2 

B1N2, B1H2, B1J2 

B1N2, B1H2, B1J2 

© Copy,ight IBM Co,_ation 1972. 1973. 1975 

Reference 

1. Match BAR indication (hexl with listing on these 2. Refer to START 900-909 for data flow by card and 
pages until a match is found. Take action indicated. common card information. 

3. Refer to LGN D section for logic symbology, 
voltage levels. etc. 

Error Description and Comments 

0=0 branch failed to occur at address '04ES'. GA='FF' at entry to '048C'. Address stop at 
'04ES'. 

0=0 branch failed to occur at address '040C'. GA is '00' at entry to '046C'. 

0=0 branch failed to occur at address '0400'. GC is '00' at entry to '0460'. 

Refer to BAR '0410'. 

Refer to BAR '0410'. 

Refer to BAR '0488'. 

Refer to BAR '0468'. 

Recycle 
Addresses 

O4CO-040C 

O4CO-0400 

IBM CONFIDENTIAL 
UNTIL MARCH 28,1976, UNCLASSIFIED THEREAFTER 

CAS 

04£4 r--- 04£8 

A I AI 
--8 0=0 

L __ ~ 

I K=2S4 

r~·~ 

I K=2SS 04!C, " ---04gcl, A K·GA~o LJ-81 
0=0 , 

,-I __ --l, 

I K=2SS 0460 I 0400 AI K·GC~D A -UA 
'------' 

8 0=0 

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
(Hardcore Routin. 041 

(""'" c'" C" (~4 
ClY / ", L. . .•. ,' ",,;..,; 

MICRO 84 

MICRO 84 



MICRODIAGNOSTIC ERROR CODE DICTIONARY (Hardcore Routine 05) MICRODIAGNOSTIC ERROR CODE DICTIONARY 
(Harcicore Routine 06) 

LOOP WORD LIST 
BAR 
(hex) 

0528 

0558 

0568 

0570 

0588 

0590 

0598 

05AO 

05A8 

05BO 

3830-2 

Possible Failing 
Replaceable Units 

B1M2, B1P2, B1l2 

B1M2, B1P2, B1l2 

B1l2, B1P2 

B1F2,B1P2,B1l2 

B1E2,B1P2,B1l2 

B1M2, B1P2, B1l2 

B.1G2, B1P2, B1L2 

B1F2, B1P2, B1l2 

© Copyright IBM Corporation 1972. 1973, 1975 

Reference 

')OO() 0000 

1. Match BAR indication (hex) with listing on these 2. Refer to START 900-909 for data flow by card and 
pages until a match is found Take action indicated common catd information. 

3. Refer to LGND section for logic symbology, 
voltage leliels etc. 

Error Description and Comments 

Refer to BAR '00A8'. 

0=0 branch failed to occur at address '0524', GC contains a pattern used to test other 
registers. This pattern will be '00', '55', or 'AA'. GB should be '00'. 

0=0 branch failed to occur at address '05FC'. Refer to BAR '0558' for comment on GC 
register, MB should='OO'. 

0=0 branch failed to occur at address '05CO'. Refer to BAR '0558' for comment on GC 
register. MC should='OO', 

0=0 branch failed to occur at address '05CC'. Refer to BAR '0558' for comment on GC 
register. MO should='OO', 

0=0 branch failed to occur at address '0500'. Refer to BAR '0558' for comment on GC 
register, NA should='OO'. 

0=0 branch failed to occur at address '0504'. Refer to BAR '0558' for comment on GC 
register. NB should='OO'. 

0=0 branch failed to occur at address '05C8'. GC contains pattern used to test the 
NF and TF register. The NP should contain the pattern, and the TF should be '00'. 

0=0 branch failed to occur at address '0504'. Refer to BAR '0558' for comments on GC 
register. NB should = '00'. 

Refer to BAR 'OOCO'. 

Recycle 
Addresses 

0550-0524 

0550-05FC 

0550-05CO 

0550-05CC 

0550-0500 

0550-0504 

0550-05C8 

0550-050C 

IBM CONFIDENTIAL 
UNTIL MARCH 26, 1976, UNCLASSIFIED THER. .HER 

o o o o () 00 

,---0524 

A GC+O"MB AI 
I i 

I · L ______ J 

r----OSSC i Gc":MB<MB 1 

L ____ J 

I ---- ---- 056C 

,\ GCMC<MC A I 
I ; 
L ____ J 

1- --OSCI 
~ D=O I 
L __ _ 

1 0574 [---OSCC 

A GC':MO<MO A 1_ I A I 
I -- -l B 0=0 , 

___ ~ L __ .~ 

I OSBC 1--0500 

A GC':NA~NA AI_I. . AI 

l ______ J L-=J 

,----0550 ( 0584 
I AI B I 
A[OC+O"MF : __ rNF~TF I 

. I 0-0 

I 059C 
AI 

A GCVND+ND 

I I r-- 05DO U 

CAS 

1- --oS~1 

I I 
BI D=O I 

I 

I 05C4 
A A 

GC+TF .... TF r--- 05C8 

LJ 

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
IHardcore Routine (5) 

o o () 00 

MICRO 86 

MICRO 86 

0', -, c 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (Hardcore Routine 06) 

c (~. 

MICRODIAGNOSTIC ERROR CODE DICTIONARY M Ie R 0 92 
(HlII1Icore Routine 061 

1. Match BAR indicetion with listing on these pages until a match 
i, found. Take action indicated. 

2. Refer to START 900-911 for data flow by card and common 
card information. 

3. Ref.r to LGND section for logic symbology, voltage levels, etc. 

LOOP WORD LIST 
BAR Possible Failing Reference Error Description and Comments 

Recycle CAS 
(Hex) Replaceable Units Addre .... (Hexl 

0818 ST register failure. 0=0 branch should occur at address '0714'. ST register is set to 'FF' at address 0610-0614 0610 10614 B2F2, B1P2 I K-255 'U '0610'. The ST register is then exclusive or'ed with a K value of 'FF' which should result in r~~' o bus=O. B 0-0 . 

0624 B2F2,.B2L2 BR Register failure. Bit 5 should be off. 0690-01124 

82F2, B2L2, B2T2, B 1 U4 
_._--

0690 0628 0628 BR Register failure. Bit 4 should be off. 

0640 B2L2 SP OP 7 Active 063C-0640 

0870 B2M4,B2N2,B2F2 STO branch failure. STO should be on at entry to address '061C'. STO is set to '1' at address '0614'. 0610-061C 1 061C 

t::J B STO 

087C B2M4,B2N2,B2F2 STO branch failure. STO should be off at address '0678'. STO is reset to '0' at address '061C'. 0610-0678 1 06
:

8 

c 1~ST3C i STO 

0680 B2M4, B2N2, B2F2 ST3C branch failure. ST3 should be on at address '0674'. ST3 is set to '1' at address '0678'. 0678-0674 l 06l4 

C 0'ST3C 

i ST3C 

068C B2M4, B2N2, B2F2 ST3C branch failure. ST3 should be off at address '0684'. ST3 is reset at address '0674'. 0674-0684 

1 0684 

~ B ST3C 

0694 B2F2, B2L2 BR Register failure. Bit 1 should be off. 0600-0694 

0698 B2F2, B2L2 BR Register failure. Bit 0 should be off. 0600-0698 

06AO B2M4, B2N2, B2F2 ST5 branch failure. ST5 should be on at entry to address '0728'. ST5 is set to '1' at address '0684'. 0684-0688 1 0688 

l:J B ST5 

06AC B2M4,B2N2,B2F2 ST5 branch failure. ST5 should be off at address '06A4'. ST5 is reset to '0' at address '0688'. 0688-06A4 I 06A4 l:j • ITS 

3830-2 :==':T~ ERROR CODE DICTIONARY M Ie R 0 92 
Oc-.... t IBM ~rMion 19n, tin, 19la. 19,. 



MICRODIAGNOSTIC ERROR CODE DICTIONARY (Hardcore Routine 06) MICRODIAGNOSTIC ERRDR CODE DICTIONARY 
CHardcore Routine 06) MICRO 94 

1. Match BAR indication with listing on these pages until a match 2. Refer to START 900-911 for data flow by card and common 3. Refer to,LGND aection for logic symbology. voltage levels, Itc. 

LOOP WORD LIST is found. Takl action indicated. 

BAR 
(Hex) 

0680 

Possible Failing 
Replaceable Units 

B2M4, B2N2, B2F2 

06BC B2M4,B2N2,B2F2 

06C0 B2M4,B2N2,B2F2 

06Ce B2M4,B2N2,B2F2 

0600 B2M4,B2N2,B2F2,B1N2 

06DC B2M4, B2N2, B2F2 

06EO B2M4,B2N2,B2F2 

3830-2 

Reference 

eCopyright IBM Corporation 1972, 1973,1975, 1976 

card information. 

Error Description and Comments 
RecVcle 
Addresses (Hex) 

ST6 branch failure. ST6 should be on at entry to address '06AS'. ST6 is set to '" at address'OOA4'. 06A4-06AS 

ST6 branch failure. ST6 should be off at address '06BS'. ST6 is reset to '0' at address '06AS'. 06AS-06BS 

ST1 branch failure. ST1 should be on at entry to address '06B4'. ST1 is set to '1' at address'OOBS'. OOBS-06B4 

ST1 branch failure. ST1 should be off at address '06C4'. ST1 is reset to '0' at address '06B4'. 

ST2 branch failure. ST2 should be on at entry to address 'OOCS'. ST2 is set to '1' at address 
'0604' by ONST21. 

ST2 branch failure. ST2 should be off at address '060S'. ST2 is reset to '0' at address '06CS'. 

OOBS-06C4 

0604-06CS 

06C4-Q60S 

ST register failure. 0=0 branch should be off at address '0604'. All ST register bits are set and then 0600-0604 
reset. No bits should be on in the ST register at this time. If ST4 is on, suspect the external set 
toST4. 

0 ()) n r~ 0 ,,~-y' " '" ,~, ''''--7 000 (), 
'-. o 

i 06A8 

1 O~ST6 °1 
~ 

,----06B8 

I ° 
C 1~ST7 i ST6 

I 0684 

! 04ST7 °1 
~ 

ACJ~-oGA ~4 EJ~8 
C DMS'1'21 I 

--c 0~S'1'2 
B 5'1'2 

LJ··247 ~D8 o· ~D4 
A 1·8'1'4D I 

B 0-0 

CAS 

MICRODIAGNOSTIC ERROR CODE DICTIONARY M Ie R 0 94 
CHardcore Routine 06) 

o 0 /"''', 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (Hardcore Routine 07 and OS) 

Hardcore Routine 07 

LOOP WORD LIST 

1. Match BAR indication with listing on these pages until a match 
is found. Take action indicated. 

2. Refer to START 900-911 data flow by card and common 
card information. 

BAR Possible Failing 
(Hex) Replaceable Units 

0738 

07AO 

07C8 

07F4 B2l2,B2T2 
01F8 
07FC 

Hardcore Routine 08 

LOOP WORD LIST 
BAR Possible Failing 
(Hex) Replaceable Units 

0800 B1G2, B1U4, B2N2 

0830 

0884 

0888 B3C2, B2G2, B2H2, B2N2, 
B2M4,B2P2 

0890 B1E2,B1P2,B2N2,B2l2 

0894 

Reference 

Reference 

INST 20 
Step 6. 

FSI32 

, 

FSI32 

FSI32 

Error Description and Comments 

Refer to BAR 'ooco' 

Refer to BAR 'ooco' 

Refer to BAR 'ooco' 

1. The pgm. is attempting to display 0800 and is waiting entry of control store size. Place 
enter/display sw to pgm data entry/display. Refer to START 25. 

2. IlXEQ branch failed. Refer to PANEL 30. 

Error Description and Comments 

Hard core routine "OS" (Control Storage scan) reads configuration card (B1G2) to 
determine storage size. If B1G2 is defective or plugged wrong, or Spec:OC fails, storage 
scan will overlay the propram and cause this OSOO loop. 

Refer to BAR '0890' 

If BAR='0884', then MC and MD registers contain a pattern which can be compared against 
storage read bus to determine incorrect bit(s). Set Mode switch to Storage Display. Operate 
low order Address Data Entry switch to 0, 1,2, and 3. As the switch is rotated, storage 
read bus bytes 0 through 3 will be displayed in the Register/Storage Display lamps. 

Compare as follows: , Byte 0 , Byte 1 I Byte 2 I Byte 3 I 
,MC Reg , MC Reg I MD Reg , MD Reg I 

Go to FSI 32 and determine defective array card. 

Storage read error. MC register contains the pattern for bytes 0 and 1. MD register contains the 
pattern for bytes 2 and 3. Contents of NA and NC contain the address in control storage where 
the read error occurred. Example: NA='09', NC='10', address in error - '0910'. Check actual 
control store against expected bytes. Go to FSI 32 and determine failing array card(s). 

0=0 branch failure. A value of '05' is placed in the GA register. A value of 'FF' is then added to 
GA, effectively subtracting 1 from GA on each loop. After five such adds, the GA register and 
the D-bus='OO'. 

If BAR='0894', then MA and MB registers contain a pattern which can be compared 
against the SA, SB, SC, and SO registers. look for bad parity and correct patterns in 
the S registers. This is a write error. 

Compare as follows: 
IMA Reg I MA Reg I MB Reg I MB Reg , 
LSA Reg I SB Reg I SC Reg , SO Reg , 

Go to FSI 32 and determine defective array card. 

3830-2 Seeec 
History 

447460 1447461 1 
19 Dec 75 12 Mar 76 

(C)Coovriaht IRM C'..orDnr.tinn 1Q7') 1Q'7't to,. to"11;. tQ'7G. 

c c c c 
MICRODIAGNOSTIC ERROR CODE DICTIONARY M Ie R 0 96 
CH.rctco ... Routine 07 .nd 08) 

3. Refer to LGND section for logic symbology. voltage levels. etc. 

Recycle 
Addresses( Hex) 

Recycle 
Addresses (Hex) 

0884-08C4 

0880-0894 

07F8 

rlS~'Ol l 

CAS 

07F4 

I 0+0 >'~~E:I I 

CAS 

MICRODIAGNOSTIC ERROR CODE DICTIONARY M Ie R 0 96 
CH ..... Routine 07 .nd 08) 



MICRODIAGNOSTIC ERROR CODE DICTIONARY (Hardcore Routine 09) MICROOIAGNOSTIC ERROR CODE DICTIONARY 
(Hardcor. Routine 091 

1. Match BAR indication with listing on these pages. Take action 
indicated. 

2. Refer to START 900-91 I for data flow bv card and common 
card information. 

3. Refer to LGND section for logic symbologv. I/Oltage levels. etc. 

BAR 
(hex) 

0908 

0910 

0920 

0940 

0960 

0964 

0968 

, 0970 

0974 

0990 

0998 
O9A4 
O9A8 

09AO 

09CO 

3830-2 

Possible Failing 
Replaceable Units 

GO 
Values 
Hex Reg Card 

60 SA B202 
B2G2 
B2H2 

61 SB B2E2 
62 SC B202 
63 SO B2E2 
64 GB B1M2 
65 GA B1E2 
67 NA B1E2 
68 MB B1M2 
69 TA B1E2 
6A TO B1F2 
6B MA B1E2 
6C r,m B1F2 
60 GC B1L2 
6E SR B2F2 
6F MC B1L2 
74 NO B1F2 
75 NC B1L2 
76 NB 81M2 

B2F2, B2M4, B1P2 

B1 F2, B1P2, B2N2 

B1 L2, B1P2, B2N2 

B1M2, B1P2, B1N2 

B2N2 

Reference Error Description and Comments 

CTRL 118 Register test failure. 

Card 
B1P2 

~ 

B1P2 

I See EC 
History 

Suspect a register not setting. K (constant) is changed at address '0910' by the program. 
First time through for each register, value is '00'. Each time thereafter, '55' is added to 
the register until 0=0 branch occurs. If 0=0 branch does not occur, GO register contains 
a value which represents the register being tested. Refer to table at l{lft. 

Hex Reg Card Card 

78 GF B1G2 B1P2 
79 GE B1K2 B1P2 
7A NF B1G2 B1P2 
7B NE B1K2 B1P2 
7C TF B1G2 B1P2 
70 TE B1K2 B1P2 
7E MF B1G2 P1P2 
7F ME B1K2 B1P2 

Refer to BAR '0908'. 

Too many erro~s (16 Read Oata checks or 3 consecutive seek errors) while overlaying 
address 'ooxx' and '01XX'. Refer to 'OOF4' (MICRO 65). 

ST6 branch failure. ST register bit 6 should be set by the 1-ST6 statement at address '0940'. 
This results in an ST6 ICA branch) at address '0964'. 

Refer to BAR '0940'. 

Refer to BAR '0940'. 

Test of GO register failed. A constant of '55' is added to GO in a loop until 0=0 branch occurs. 

Refer to BAR '0940'. 

Refer to BAR '0968'. 

CTRL 118 TC register failed. A constant of '04' is added to TC register until 0-0 branch occurs. 

CTRL 118 Test of TB register failed. A constant of '01' is added to TB. TB is exclusive ORed with 
'1 F' until 0=0 branch. 

Refer to BAR '0990'. 

1447460 1447461 
19 oK 75 12 Mar 76 

@Copvright IBM Corporation 1972. 1973.1974.1975.1976 

Recycle 
Addresses 

0900-09AC 

CAS 

I 0904 I K=O 
0910 0908 

A A A i O+O.SA AK+SA.sA 
,........ 

0968 
I K=85 AW. A K+GO.GO 

i 

y ~" I K=4 A 
AK+TC .. TC ~ 

L 099 K=1 A 
K+TB.TB ~ 

r-- I--

t 0=0 

0974 
A 

r--
0=0 

09AU 

0=0 

O9A4 
09ttJ K=31 A 

ICI't<TB.O r--
0=0 

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
(Hardcor. Routine 091 

MICRO 98 

" 

MICRO 98 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (Hardcore OA Loop Word List) 

1. Metch BAR indication with listing on these pages. Take action 
indicated. 

BAR 
(hex) 

OA28 

OA30 

OA38 

OA40 

·OA48 

OA50 

OA58 

'i 

OA60 

OA68 

OA70 

OA78 

OA80 

OA88 

3830-2 

Possible Failing 
Replaceable Units 

*B1F2 B1R2 

*B1F2 B1R2 

*B1F2 B1R2 

*B1F2 B102 

*B1F2 B102 

*B1F2 B1R2 

*B1F2 B1R2 

B1R2 *B1B2 

81R2 *B1C4 

B1R2 *B1C4 

B1R2 B102 

B1R2 *B1B2 

B1R2 *B1C4 

B102 

B102 

B1M2 

B1R2 

B1M2 

B102, 
B1F2 

B1F2 

B1F2 

*B1B2 
B1F2 

B1F2 

1 See EC 
Hlstorv 

Reference 

1
447460 19 Dec 75 

C>Capyrigltt IBM Corporation 1972. 1973. 1974, 1975. 1976 

2. Refer to START 9OIJ.!J09 for data flow by card and common 
card information. 

3. Refer to LGND section for logic symbology. voltage levels, etc. 

Error Description and Comments 

Hot Check 2 Condition. 
Special Operation 13 was performed, which gates Control Interface checks into the NO 
register. No checks should be present at this time. Replace the cards as required. 

Scope Procedure: 
When loop word is reached, stop the clock, then recycle the words shown (see PANEL 16 
for recycle procedure). 

Next, scope the appropriate hot line (see table below) at the input of the NO register 
(RG403). 

Loop word NO Bit Name 

OA2S 6 Transfer Check 
OA30 5 Bus Out Parity Check 
OA3S 4 Tag Bus Parity Error 
OA40 3 Unexpected End 
OA4S 2 Buffer (Bus In) Parity Error 
OA50 1 Select Active Check 
OA5S 0 Controller Check 

Hot Control Interface Inbound Line. 
Special Op 13 was performed with TO register bit 1 = 1. This gates certain control inter· 
face inbound lines into the NO register. All inbound lines should be inactive at this 
time (all control modules must be powered off to run hardcore tests). For loop words 
'OA60' through 'OASS', replace the cards shown for the loop word. 

Scope Procedure 
When loop word is reached, stop the clock, then recycle the words shown (see PANEL 16 for 
recycle procedu re) . 

Next, scope the appropriate hot line at the input to the NO register (RG403). See 
table below. 

loop word NO Bit Name 

OA60 6 Tag Valid 
OA68 5 Check End 
OA70 4 Normal End 
OA7S 2 Sync In 
OASO 1 Select Active 
OASS 0 Select Alert 1 

*This is a multiple usage card. Refer to START 900-909 for common part numbers. 

447461 1 
12 Mar 76 J 

Recycle 
Addresses 

-1 OAOS 

O~TO 

--i OAOO 
K=64 
K-TO 

(~ (-/ (~~ (~ (~ ('-' 

MICROOIAGNOSTIC ERROR CODE DICTIONARY 
IHardcor. OA Loop Word List! 

CAS 

~ OAOC H OA10 
SPEC: 00 

, 

H OA04 

~ SPEC: 00 

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
IHardcor.OA Loop Word List) 

(j (-~, (~ ('-
------_. 

MICRO 100 

--

MICRO 100 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (Hardcore OA Loop Word List) MICROOIAGNOSTICERROR COOE OICTIONARY 
(Hardeore OA Loop Word List) 

1. Match BAR indication with listing on these pages. Take action 
indicated. 

2. Refer to START 900-909 for data flow bV card and commnfl 
card information. 

3. Refer to LGND section for logic sVmbologV, voltage levels, etc. 

BAR Possible Failing 
Reference Error Description and Comments (hex) Replaceable Units 

OA9O Bl02 B102 *B2L2 Both MC·6 and MC· 7 Branches Scope procedure: Recycle from microword 'OAOO' 
failed to 'OACO' (See PANEL 16 for recycle procedure), 

then scope the failing branch condition per DE306. 

OA94 B2L2 B102 *B1L2 MC-6 Branch failed 

OA98 B2L2 Bl02 *B1L2 MC-7 Branch failed 

OAA4 B2L2 B102 *B1L2 Hot MC-7 Branch Condition Scope Procedure: Recycle from microword 'OA84' 
to 'OACO' (See PANEL 16 for recycle procedure), 
then scope the hot branch condition per DE306. 

Note: To recycle the words shown, set ACR to 'OACO' 
OAA8 B2L2 Bl02 *B1L2 Hot MC-6 Branch Condition and set IAR to 'OABC'. Set switches to 'OAB4' and 

operate Start switch. 

OAAC B2L2 Bl02 *B1L2 Both MC-6 and MC-7 Branches hot 

OAB4 B2L2 B1R2 B1D2 Hot CL-15 Branch Condition Scope Procedure: Loop on microword 'OAAO' 
(See PANEL 16 for recycle procedure), then 
scope CL-15 per DE306. 

OACC A1S2 B2L2 B1U4 Hot ILACT Branch Condition - Scope procedure: Recycle the microwords shown 
(PANEL 16), then scope ILACT rVJrGK702. 

OADO A1S2 B2L2 B1U4 ILACT Branch Failed - Scope procedure: Recycle the followinq microwords 
A1H:l (PANEL 16), then scope ILACT per GK702. 

OADC A1S2 B1U4 I LACT Branch did not reset - Scope procedure - same as loop word 'OACC'. 

OAEC B2L2 B2T2 *B1B4 Hot ILXEO Branch - Scope procedure: Recycle the microwords shown 

B1M2 (PANEL 16), then scope BR5 branch condition per 

DE301. 

Note: This loop will also occur if a device on the control interface is powered 
on and the Execute switch has been operated. The device must be powered 
off to reset. "this loop word occurs only when the wraparound cable is 
installed, suspect 81C4, 81M2. 

*This is a multiple usage card. Refer to START 900-909 for common part numbers. 

3830-2 I See EC 447460 I 447461 
12 Mar 76 History 19 Dec 75. 
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Recycle 
Addresses CAS 

OAOO - OACO 

-1 OAOO 

~~ 
OA14 ~1 MCO ~ K=3 O~MC 

K--+MC MC6 MC7 

Turn on MC Both branches 
register bits should be active 

6 and 7 

OA84 - OACO 

~1 -1 MS4 
OA8C ~r-1 OACO ~ K=3 O--+MC 

K--+ TC MC6 MC7 

Set Data Both branches 
Response state should be off 

OAOO - OABO 

~ OAOO 

OAOO - OAB8 --1 OAOO 

OAOO - OAC8 -1 OAoo 

.----. 

() rr" r" 0 ~) \it,Y " 

HOABO r-SPEC: 14 

Special Op 20 (should reset Inline Active). 

HOAB8 ~ 
SPEC: 13 

Spec Op 19 should set Inline Active 

HOADS H OAC8 ~ SPEC: 07. ILXEQ 

0 ' .. 

Branch should be off 

MICRODIAGNOSTIC .ERROR CODE DICTIONARY 
(Hardeor. OA Loop Word list) 

~ 
V 0 () ~ V 0 

MICRO 104 

MICRO 104 

r"" r~ () 1"-", .~ 

~J ~-j/ \.... ... i U 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (Hardcore Routine aS) 

1. Match BAR indication with listing on these pages. Take action 
indiCilted. 

2 Refer to START 900-91' for data ffow by card and common 
card information. 

3. Refer to LGND section for logic symbology, voltage levels, etc. 

BAR 
(hex) 

OBoe 

0814 

OB1C 

0828 

082C 

OB34 

083C 

OB48 

OB4C 

OB54 

OB5C 

OB64 

0878 

OB7C 

0884 

OB90 

OB98 

3830-2 

Possible' Failing Reference Error Description and Comments Replaceable Units 

A1S2.B2l2 CHL-130 BOPAR branch active· The BOPAR (Bus Out Parity Check) branch should be off at initial 
check time. When sampled. it was found active. 

A1M2, Bl02. B2l2 SEl TO branch active· The SEl TO (Selected) branch should be off-at initial check time. 
When sampled, it was found active. 

A1U2. A1M2. Al02. CHL-ll45 CUEND branch for channel A is on . The CUEND (Control Unit End) branch for channel A 
B2l2 should be off at initial check time. When sampled it was found active. 

A1M2. A1U2. B102 ADORa branch is on • The ADORa (Address Out) branch should be off at initial check time. 
When sampled. it was found active. 

A1M2.A1R2.B2l2.A1U2 COMMa branch is on . The COMMa (Command Out) branch should be off during the initial 
check. When sampled, it was found active. 

A1P2. A1M2. A1U2 CHL-ll45 CUEND branch for channel B is on. The CUEND (Control Unit End) branch for channel B 
should be off at initial check time. When sampled. it was found active. A 1T2 plugged wrong. 

A1R2, B1R2. B2l2. CHL-1180 CHAN B branch is on. No attempts have been made to select either channel. The machine 
A1D2. A1T2 should be in neutral status and the channel B branch should be off. 

Note: Check plugging on A lT2. 

Al R2, A1M2 CHL-1150 SUPPO branch is on . The suppa (Suppress Out) branch should be off during the initial check. 
when sampled. it was found active. 

A 1T2. A 1 N2. B2l2. A 1 M2. PANEL 50 Check 2 branch is on . The Check 2 branch should be off during the initial check. When 
All2.A1S2,B202.Bl02 sampled. it was found active. 

, 
A1S2. B2l2 CHL-1180 SERVO branch is on . The SERVO (Service Out) branch should be off at initial check time. 

When sampled, it was found active. 

A1U2, A1M2. B2l2 CHL-ll40 Hl TIO branch is on· The Hl TIO (Halt I/O) branch should be off during the initial check. 
When sampled, it was found active. 

A1U2. A1M2. A1K2 CHL-ll45 CUEND branch for channel C is on . The CUEND (Control Unit End) branch for channel C 
should be off at initial check time. When sampled. it was found active. 

A1R2.B2l2 CS104 X CHAN (Channel C) is on • The X channel branch should be off at initial check time. 
When sampled. it was found active. 

A1R2. B2l2 CS104 X CHAN (Channel D) is on • The X channel branch should be off at initial check time. When 
sampled. it was found active. 

A1U2. A1M2. A1J2 CHL-ll45 CUEND branch for channel 0 is on • The CUEND (Control Unit End) branch for channel 0 
should be off at initial check time. When sampled. it was found active. 

A1T2. B1E2 CHL-1155 Buffer Parity check· A buffer parity error was detected during the initial check. 

A1T2. A1N2, B1E2 CHL-1185 IFCCHK channel A is on· The IFCCHK (Interface Control Check) for channel A should be 
off during initial check. When sampled. it was found active. 

I See EC 
History 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY 
IHardcore Routine OBI 

CAS 

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
(Hardcore Routine OBI 

c 

MICRO 106 

MICRO 106 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (Hardcore Routine 08) 

---------- -- ----------.---.~.---" ---~--~------ ----

, MICRODIAGNOSTIC ERROR CODE DICTIONARY 
IHardc:ore RoutIne OBI MICRO 108 

t. U.tch BAR indication with listing on these ".s. Take action 
indicated. 

2. Refer to START 9tXJ·S1 I for data flow by card and commrJn 
card information. 

3. Refer to LGND section for logic symbology, voltall" I"v,)ls, "tc, 

BAR 
(hex) 

OBAO 

OBA8 

OBBO 

OBB8 

OBCO 

OBD4 

OBoe 

OBEO 

OBE8 

OC10 
OC14 
OC18 

3830·2 

Possible Failing 
Ref.-enee Replaceable Units Error Description and Comments 

A1T2, A1N2, B1E2 CHL-1185 IFCCHK channel B is on - The IFCCHK (Interface Control Check) for channel B should be 
off during initial check. When sampled, it was found active. 

A1T2, A1S2 Channel Transfer Check - The Channel Transfer Check should be off at initial check time. 
When sampled, it was found active. 

B1E2, B1R2, A1T2 PANEL 50 Control Interface Check 2, Controller Check. NA register bit 4 should be off at this time. 

B1E2, Bl02, A1T2 CTL-1120 Control Interface Load S Registers Check-S Register Check should be off at this time. 

B1E2, Bl02, A1T2 CTL-1120 Control Interface Compare Assist Check - Compare Assist Check" should be off at this time. 

A1U2 CHL-I 140 XFER branch is on - The Channel Write Control was set, then the XFER branch was 
sampled. It was found to be on when it should have been off. 

A1U2, B1L2 CHL-I 145 BFRDY branch is on. The Channel Write Control was set, then the BFRDY (Buffer Ready) 
branch was sampled. It was found to be on when it should have been off. 

A1U2,B1L2,B2L2,B2Q2 CHL-I 140 XFER branch is off - The Channel Read Control was set, then the XFER branch was 
sampled. It was found to be off when it should have been on. 

A1U2, B1L2, B2L2, A1S2, CHL-I 145 BFRDY branch is off - The Channel Read Control was set, then the BFRDY (Buffer 
A1M2, B2P2, B1P2 Ready) branch was sampled. It was found to be off when it should have been on. 

B2B2,B2T2,B2C2,B2N2 Hardcore tests have been successfully completed. The program is attempting to display 

B1U4 'OFOF'. Place Enter/Display switch in Program Data Entry/Display position; 
then return to START 25. 

S.eEC 
History 
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Recycle 
Addresses 

() 0 0 0 

CAS 

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
IHardcore Routine OBI 

00 0000 

MICRO 108 

o 00 o c 
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HARDCORE CHECK 1 ANALYSIS 

Hardcore routines indicate that an error has been detected 
in one of three ways: 

,. Clock stopped and check-1 error. 
2. A single word loop. 
3. Program stop. 

The following pages (MICRO 150 through MICRO 174) 
are used to locate the failing unit when the failure is 
indicated by clock stopped and check-1 error. 

Compare the check-1 register contents with the bit pattern 
shown on the left side of these pages. When a match is 
found, follow the instructions given in the Action Required 
column. BAR at the time of error detection is used to 
isolate the failing unit. 

I CHECK 1 REGISTER 

o 1 2 3 • 5 6 7 89 10 1112131. 15 

Any Bit Pattern 

00000000000000 

I 

ERROR DESCRIPTION 

1 Clock error 

o 0 1 0 0 

o 0 1 0 1 

3830-2 

@CoPvright IBM Corporation 1975. 1976 

CS Decode error 

CS Decode error and 
A Register Parity error 

c 
----------- -- - . __ . 

1. Match check 1 fflf/istflr indication with pattern at 'eft. 
Take IICtion indicated. 

2. Refer to START 900-911 for datil flow by card and common 
card informlltion. 

ACTION REQUIRED 

A Check 1 register failure can be associated with any of its bits (()'14). Proceed to matching Check 1 register 
pattern and take corrective action. If problem is not resolved by that action, replace Check 1 register (B202). 

Check 1 latch turned on but no bit set in Check 1 register. If Check 1 register parity is okay, suspect Check 1 
register card (B202). 

If Check .1 register parity is not okay, suspect following: a. Cleck 1 register parity (). 7 bad 
b. Check 1 register parity ~ 15 bad 

Control unit clock error. Refer to FSI section, Fault Symptom Code '31 XX'. 

CS field or Status register set error. Also suspect trilead (+ Set Storage Read Latches - KK205) 

Error detected while gating CK field to the A register. If card replacement does not correct problem, suspect 
trileads for byte 0 from storage board to B2 board (trileads shown on FSI 33). 

C·-· 
.. 

HARDCORE CHECK 1 ANAL VSIS 

FIELD REPLACEABLE UNITS 
in orde, of problibility of f.ilure 

B202 

B202 B2N2 

B2B2 B2T2 

B2C2 B2T2 

B2N2 B2M2 

B2M4 B2K2 

B1P2 BtN2 

B2K2 

·Multiple usage card 

HARDCORE CHECK 1 ANAL VSIS 

() ( 

MICRO 150 

REFERENCE 

PANEL 40 

B2M2 PANEL 40 

PANEL 40 

PANEL 40 

KK201 

B2N2 DE201 

DE20t 

MICRO 150 



HARDCORE CHECK 1 ANALYSIS 

I CHECK 1 REGISTER I 

o 1 2 3 4 5 6 7 B 9 10 11 12 13 14 15 ERROR DESCRIPTION 

o 0 001 A-register parity error. 

383()'2 1447460 1447461 1 
19 Dec 75 12 Mar 76 
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A. 

B. 

C. 

D. 

E. 

F. 

If BAR = '0000' 

If BAR = '0004' 

If BAR = '0020' 

If BAR = 'OOBO' 

If BAR = '0118' 
thru 
'0178' 

If BAR - None 
of the 
above 

7. Match Check 1 regilter indication with pattern at left. 
TakellC#onindka~. 

2. R.f.r to START 900-977 for thlta flow by card and common 
card information. 

ACTION REQUIRED 

This indicates an A-bus failure (hot bus bit) or A-register gating failure as no 
register is gated to the A·bus at address '0000'. Go to Manual Registers test 
on START 80. 

TB register is gated to the A·bus. TB register should be '00' with good parity. 
Replace cards. If it still fails, go to START 80. 

A constant of 'OF' is gated to BR register. Replace cards. If it still fails, 
display BR to determine failing bit. Go to ALD and scope while recycling 
address '0020'. 

A constant of '80' is gated to TG register. Replace cards. If it still fails, 
display TG to determine failing bit. Go to ALD and scope while recycling 
address 'OOBO'. 

Match BAR with table at right. If match is found, the register listed was 
the register gated onto the A bus when failure was detected. Rep/ace 
listed cards. If replacement does not fix, go to START 80. 

Go to START 80 and perform Manual Register test. If no 
failure go to FSI section, Fault Symptom Code '3508'. 

o a 

HARDCORE CHECK 1 ANAL VSIS 

FIELD REPLACEABLE UNITS 
in order of probability of failure 

B2H2 B1J2 

B1M2* B1P2 

B2K2 B1H2* 

B2H2 

B2K2 B1J2* 

MICRO 152 

REFERENCE 

RA201 

B282 

B1N2 

B1N2 
B1H2* 

BAR Register Card Replacement Ordl\" 

0118 TO B1F2* B1P2 

1 
0120 MD B1F2* B1P2 
0128 NO B1F2* 81P2 
0130 GC B1L2* B1P2 
0138 TC Bll2* B1P2 
0140 MC B1L2* B1P2 B1H2 B1J2 
0148 NC B1L2* B1P2 
0150 GA B1E2* B1P2 
0158 TA B1E2* B1P2 
0160 MA B1E2* B1P2 
0168 NA B1E2* 

~ 

B1P2 
0170 MB B1M2* B1P2 
0174 GB B1M2* B1P2 
0178 NB B1M2* B1P2 

*Multiple usage card 

HARDCORE CHECK 1 ANAL VSIS MICRO 152 
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HARDCORE CHECK 1 ANALYSIS 

I CHECK 1 REGISTER I 

o 1 2 3 4 5 6 7 8 9 10 11 121314 15 ERROR DESCRIPTION 

o 0 000 1 B-register parity error 

383()"2 447460 447461 
19 Dec 75 12 Mar 76 
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1. Match Check 1 register indication with pattern at left. 

1 a MUlt be ON 

o a Mull be OFF 

BLANK = Ignore 

Take action indicated. 

2. Refer to STA R T 900-911 for data flow by card and common 
card information. 

A. If BAR = '0000' 
or 

'0004' 

ACTION REQUIRED 

This indicates a B-bus failure (hot bus bit) as no register is gated to B-bus at 
address '0000' or '0004', Go to Manual Registers Test on START 80. 
If SA, SB, SC, or SD is out of parity when recorded on START 50, suspect 
external input gate to that register. 

B. If BAR is listed in table at right, swap suspect card from table with a common type card, if 
possible, and rerun tests. If cards do not correct problem, suspect trilead. See ALD RA202 
for logic. 

C. If BAR = '07FO' This indicates bad parity from the configuration card, B1G2. See INST 20, 
step 6, to check jumpers. If jumpers are correct, replace B 1 G2. 

(: ( 

BAR 

0008 

0010 
-~.----

002C 
0034 
003B 
003C 
0060 
0090 
009C 
OOAO 
OIlC 
0124 
012C 
0134 
013C 
0144 
014C 
0154 
015C 
0164 
016C 
017C 
0184 
OlEO 
OlE4 
0lE8 
OlE 
01F8 

0268 

028C 

0584 

05BC 

0610 

08B4 

0888 

08BC 

08CO 

08F8 

0910 

OBF8 

(: (. (. (. (~/ (" (.-., 

HARDCORE CHECK 1 ANAL YSll M Ie R 0 1 54 

FIELD REPLACEABLE UNITS 
in or.r of p"_oUbility of tliluN REFERENCE 

RA202 

Register Card Replacement Order 

SA B202' RHO B1J2 B1N2. B1G2. Bl1<2 
Bl L2 B2J2 

B2E2. B2F2.81 E .B1F2 Il..'M2 
NB B2H2 

ST B2F2 R1N2 
BR B2F2 B1H2' B1N2 B2J2. B1G2. B1J2 
NO B2F2 B1H2" B1N2 B2J2. B2N2 
NB B1M2' B1J2' B1N2 B1P2 
GB B1M2' 

-~ B202 
SO - ---am-=-
SB .~ 

MO B1F2' 
NO B1F2' lP 
GC B1L2' B1H2' B1N2 B1P2 
TC B1L2' B1J2' B2J2 B1P2 
MC B1L2' B2N2 B1P2 
NC B1L2' B1P2 
GA 81E2' B1N2 
T"" Bl~l 

MA B1E2' 
NA B1E2' B1P2 
MB B1M2 
TB B1M2' 
GO B1F2' B1N2 

SO B2E2' 

BR ""ii2F2" 
TO BlF2' 

GO B1F2' 

MA B1E2 

NF B1G2 B1N2 

TF BlG2 B1U4 

ST B2F2 

SA B2G2 B202 

SB 82J2 

SC B2H2 

SO B2L2 

NF B1G2 

SA B1K2 B1P2 

NA B1E2 A1T2 8102 

·Multiple usage card 

HARDCORE CHECK 1 ANAL YSI M I C R 0 154 
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HARDCORE CHECK 1 ANALYSIS 

I CHECK 1 REGISTER 

o 12 3 4 6 6 7 B 9 10 11 12 13 14 15 

o 0 0 0 0 

o 0 0 0 001 

o 0 0 0 n 0 0 1 ~ 0 0 0 0 0 

I 

ERROR DESCRIPTIQN 

B·register parity error 
(Continued) 

ALU Check 

MPL File Read Check 

3830-2 l447460 I 447461 I 
19 Dec 75 12 Mar 76 
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o o o o 

1. Match ChfICk 1 rtIfIilter indiclltion with pattern at 'eft, 
TMe action indicllttld. 

2. Refer to START ~91' for .. flow by CIIrd and common 
CIIrd infort1l8tion. 

ACTION REQUIRED 

D. If BAR = 'OAOC' (1) Suspect external NO register input. 
(2) Scope while recycling address 'OAOC'. 

E. If BAR=none of Go to START 80 and perform Manual Registers test. If no failure, 
the above go to FSI section, Fault Symptom Code '3504'. 

A. Enter 'FF', '00', and '01' into a register using CE Panel. If incorrect parity, picked or dropped 
bit(s) resulted, also suspect Data Entry switches, SM955. 

B. If BAR = '0000'; (1) Suspect hot checking circuit or hot bit from ALU cards. 0 bus should be 
'~O' at this time. 

(2) Refer to ALD, recycle address '0000' in Check Bypass mode and scope 
ALU sum bit inputs to 0 bus card. 

(3) If hot bit found in bits 0·3. -------...;..---------... -

(4) If hot bit found in bits 4-7. -------------------t .. _ 
(5) Either hot checking circuit or P bit failure. -------------; .. ~. 

C. If none of the above correct problem, go to FSI section, Fault Symptom Code~3502'. 

MPL Read Parity Error. Go to START 65, entry B. 

0···- , o () 00 o () o o 

HARDcORE CHECK 1 ANALYSIS 

B1R2 

B1N2 

B1J2 

B1H2 

B1N2 

FIELD REPLAC::ABLE UNITS 
in order of probability of failure 

B1Q2 

B2T2 

B1N2 

B1N2 

-Multiple usage card 

HARDCORE CHECK 1 ANALYSIS 

MICRO 156 

REFERENCE 

B1F2 RA202 

B2S2 RA303 

RA304 

RA303 

MICRO 156 

0', '0'" 0, ". 0," C-j,' 
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HARDCORE CHECK 1 ANALYSIS 

r CHECK 1 REGISTER 

.!' ,~ ... ~ &" ..,tt ... ~ ... d' 
11 I q)~ q} q} q} t .... q}q} 

" if" .!' fit \J ~ ~I/j .. a- .~ .C ...: qj 0- " . 
<Y "' ... , ...... ' ~ ,," ... 
, ~ 41 1/.11 1/.11 1/jJ'.;:,"J'il1';:'';:''' ~o 

,,:.: ... 0 r1' ...... ; ~ il1 1I1 il1 e il1 
iq}o t!! ~ ~ .,. $' ~ .tf!I .~ S- ~ 

i,(' 
" ;: 011 

O~ (J0 tJ 

0 1 2 3 4 

0 0 0 0 0 

0 0 0 0 0 

. 

3830·2 

.~ .~ CJ 1.( .... tj t) ....... ~ ti 
"-"-.::J .... V" V" ~~ V" 9," 

¢' ¢' "I So So So~ So 
V" il1 V" '" '" '" '" 

~ 

5 6 7 8 9 10 11 12 13 14 15 

0 0 1 

0 0 0 1 

/447460 
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BAR (Hex) 

0014 
0114 
0220 
0320 
0430 
0578 
057C 
0718 
0730 

0734 
0764 
07E4 
0884 
0894 
08A8 

(-' (" (-' (/ ('~ (= (' (,~ (' (' (" (-" (' (~ ('- C <:: (~' c (~", c; ('" , ,\ (' 
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HARDCORE CHECK 1 ANAL VSIS MICRO 158 

I , BIT 1. Match Check 1 register indication with pattern at left. 
1 • Must be ON Take action indicated. 

""'i,':'::::: o. Mu~ be OFF 2. Refer to START 9OD-911 for data flow by card and common 

. /»,.,. BLANK = Ignore card information • 

ERROR DESCRIPTION ACTION REQUIRED FIELD REPLACEABLE UNITS REFERENCE in order of probability of failure 

Stg Addr Bus 1-7 error A. If DAR parity incorrect, go to card replacement. Otherwise, go to B_ B2K2 B2J2 RL205 

DAR (Hex) Register Value (Hex) 
B. Compare recorded BAR value to table, if a comparison is found go to card replacement. Otherwise, B2K2 B2J2 B2N2 RL205 

011NBI NB contains DAR low byte go to C. 
021NBI 
031GDI 
041GDI C. Set IAR to '7FFC', '0000', and '0404'_ If incorrect parity, picked bits, or dropped bits result, go to D_ B2K2 B2N2 B2T2 RL205 
05lUDI If correct operation go to card replacement_ If card replacement does not fix problem go to D. 
06IGD) B2H2 B2L2 
071GD) 
071NB) NB-4C D. Set ACR to '7FFC', '0000', and '0404'. If incorrect parity, picked bits or dropped bits result, suspect B2K2 B2T2 RL205 
xxlGDI xx-decode word; one of the two high order rotary switches or display card B2B2. Otherwise, go to card replacement. 

GD=OO-FC 
071NB) NB=30 

B2K2 B2N2 B2S2 RL205 071NB) NB=30 E. If none of above correct problem, recycle using address from BAR. Refer to ALD for logic and theory, B2J2 B2T2 B2H2 07(NB) NB 4C and scope. Cards that can cause problem are listed. 
(NA)(NC) NA-02-3F; NC-OO-FC 
(NA)(NC) NA-02-3F; NC'OO-FC 
08INB) NB=84/94 

Stg Addr Bus 8-15 error A. If DAR parity incorrect, go to card replacement. Otherwise, go to B. If necessary to scope, refer to B2H2 B2S2 B2L2 Rl104 

table under B above, under BAR heading; if failing BAR address is found then the register being 
gatnd to DAR low is shown. The value in the register should have been in DAR low at time of failure. 
Su',pect trileads from B 1 H2, J2, and N2 to DAR Low (B2H2). 

B. C(,mpare recorded BAR to table under B above; if acomparison is, found, register listed in parentheses B2H2 Rl104 

under DAR contains value which should have been in DAR low at time of failure. Suspect trileads 
from B1H2, J2 and N2 to DAR low (B2H2). Otherwise, go to C. 

C. Set IAR to '7FFC', '0000', and '0404', If incorrect parity, picked bits or dropped bits result, go to D. B2H2 B2N2 B2T2 Rl104 

If correct operation go to card replacement. 
B2L2 

D. Set ACR to '7FFC', '0000', '0404'. If incorrect parity, picked bits or dropped bits result, suspect one B2H2 B2T2 Rl104 

of the two low order rotary switches or display card B2C2. Otherwise, go to card replacement. 

E. If none of above correct problem, go to FSI section, Fault Symptom 
codes '3440', and '3448' . 

*Multiple usage card 
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HARDCORE CHECK 1 ANALYSIS 

I CHECK 1 REGISTER I , BITS 1. Match Check 1 register indication with pattern at left. 

0' ~ct ~ 4",rS 1 • Must be ON 
Take action indicated. 

.!' 0' 0- *' It;. tt ... ' 4. l '" J~'" It ~ "" "" o z Must be OFF " 2. Refer to START 900-911 for data flow bV card and 
" cJ"~"'\J:? ~. ~ d- e ,;!- . cd ~ ..... common card information o ~, 4,. .... "'.... b..... Cot ..... "- BLANK = Ignor. 

" < "" 
fl.'" fl.'" .'IJ ~ :;," ~ ~l :;," ~o 

~~ ... 0 '0. .... /~~~~.~ 
~ 

""~ ~ ,J 
,!I,!!<" ....... ~~.!.~b' «' ,~ .~ v «' ~ ~ ~ ~~ ~ 

" (j' Qfli IJIJ.::> '('(~ '( 
~" 0<: (;0 (J ~~".{~~~c!'~ '(~'( CoCoCo Co ~ 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 ERROR DESCRIPTION ACTION REQUIRED 

0 0 0 0 0 0 0 1 1 Stg Addr Bus 1-7 error and A. Set IAR to '7FFC', '0000', and '0404'. If incorrect parity, picked bits or dropped bits go to 
Stg Addr Bus S-15 error card replacement. Otherwise, go to B. 

B. Possible clocking or format decode problem. 

C. If none of the above correct problem, go to FSI section, Fault Symptom Code 
'34CO', and '34CS'. 

0 0 0 0 0 0 0 0 0 1 0 Stg Write Bus 0/2 error A. If SC register parity incorrect, go to card replacement. Otherwise go to B. 

B. (1) If SA register parity incorrect, swap B202 with B2E2.' Rerun test; if SA register still fails, go 
toC. Otherwise replace card now in B2E2. 

(2) If SA register parity correct, go to C. 

C. SA and SC parity correct. Go to card replacement and if failure persists, suspect trilead 
problem between B2 and control storage board. Trileads for write are shown on FSI 33_ 
If no trilead problem, go to O. 

O. If none of the above correct problem, go to FSI section, Fault Symptom Code '3420'. 

IBM CONFIDENTIAL 3830-2 1447460 
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HARDCDRE CHECK lANAL YSIS MICRO 160 

• Multiple usage card 

FIELD REPLACEABLE UNITS 
in order of probability of failure REFERENCE 

B2T2 B2N2 B2S2 RL205 

RL104 

B2N2 B2H2 B2T2 RL205 

RL104 

B202 B 21-;1 2 B1P2 RL303 

*B2B2 

*Multiple usage card 
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HARDCORE CHECK 1 ANALYSIS 

L CHECK 1 REGISTER 

o 1 2 3 4 5 6 7 8 9 10 11 121314 15 

o 0 0 0 0 0 0 000 1 

o 0 0 0 0 0 0 o 0 1 1 0 0 

(" 

I 

ERROR DESCRIPTION 

Stg Write Bus 1/3 error 

Stg Write Bus 0/2 error and 
Stg Write Bus 1/3 error 

(" 
~,/' (~, (~ (~, C (", (~ I~ 

,"-. c 

HARDCORE CHECK 1 ANAL VSIS MICRO 162 

BITS 1. Match Check 1 register indication with pattern at left. 

1 = Must be ON 

o = MUll be OFF 

BLANK = Ignor. 

Take action indicated. 

2. Refer to START 900-911 for data flow by card and common 
card information. 

ACTION REQUIRED 

A. If SB has incorrect parity, suspect cards listed. 

B. If SO has incorrect parity, suspect cards listed. 

C. SB and SO parity correct, suspect cards listed. 

O. If card replacement does not fix, suspect trileads between B2 and control storage boards. Trileads 
are shown on FSI 33. Refer to FSI section, Fault Symptom Code '3410'. 

FIELD REPLACEABLE UNITS 
in order of probability of failure 

*B2E2 B2J2 

*B2E2 B2L2 

*B2C2 B3D2 

A. If SA, SB, SC or/and SO have incorrect parity, suspect cards listed. Refer to FSI section, B1N2 B1P2 B2S2 
Fault Symptom Code '3430'. 

B. If SA, S8, SC, and SO have correct parity, suspect cards listed. Refer to FSI section, 83D2 8282 

REFERENCE 

RL403 

RL303 
RL403 

Fault Symptom Code '3430'; 82C2 
~~~~~~~-r~-r-+-+~~~--~~----------------------------~~----~~~~~~~~~~~-------------------------------------------------------+----------~------------+_--~~----_+-------.-.----
o 0 0 0 000 00001 0 

000000000000001 

3830·2 
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447460 
19 Dec 75 

Stg Addr Bus 1·13 error 

MPL file not ready 

Address error detected in control storage. Suspect card(s). If failure persists, suspect trilead or B3C2 B3U2 FSI 32 

termination- problem (refer to FSI 32 check 1 analysis). 

Refer to FSI section, Fault Symptom Code '3402'. B2S2 81S2 B1T4 

*Multiple usage card 
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HARDCORE CHECK 1 ANALYSIS HARDCORE CHECK 1 ANALYSIS MICRO 166 

I CHECK 1 REGISTER I 

~ ~ 
1. Match ChtICt 1 register indication with pattern at left. , 

.. "d- Tattl action indicated. 
~ d'd'd'''' .. 0 ~o~ 

.., ~ .. ~ .. " .. o... tJ Ii; Ii; 2. Rflftlr to START 900-911 for data flow by card and common 
q '4i'4i'4itJ .. °c- iclill card information. ~ ~br.~r.tJ~o b'l d- .. d-o <to<to~". J1 ~tJ . ... S t " ,;.~ ... 0 l III ~ 12 ~ ~ li; t1' 

~ ~ ~ 0 ~ ~ ,,!I 0' 

,,'4i *'4i 0" 0" 0--o~ !.~ ~~ CJ~ 0" 
OC- J cy; (y' " " ti· ",l ~l ~O/ /~ 8 

0 1 2 3 4 5 6 8 9 10 11 12 13 14 ACTION REQUIRED 
FIELD REPLACEABLE UNITS REFERENCE 7 15 ERROR DESCRIPTION in order of probability of failure 

1 0 1 0 0 0 0 0 0 CA Decode Even error. A. If BAR = '0000' (1 ) Swap B 1 F2, B 1 M2 (even register decode) with B 1 E2, B 1 L2 (odd register 
Even Even 

RL207 B1F2* B1M2* 
or decode); set IAR to '0000'; operate Single Instruction switch. B2K2 

Odd Odd 
1 0 0 1 0 0 0 0 0 CA Decode Odd error. 'FFFF' (2) If error recurred, failure is either trilead or CA decode card. Refer to logic B1E2* B1L2* 

and scope error output (B2K2, J02 or J05). Verify error, and that only 
decode of 0 is active while recycling address '0000' in Check Bypass mode. 

(3) If error moved to opposite decode, (odd to even-even to odd) one of two 
cards swappe~ is defective. Swap one at a time to original position to 
isolate or scope. 

B. If BAR = '0004' Either hot 0 decode or decode 12 (TB register) failed. Swap B 1 M2 and B 1 L2 with B1M2* B2K2 RL207 
power on. Set IAR to 0004 and operate SI. If failure moves, replace bad card. 
If failure does not move, refer to logic and scope while recycling, address '0004' in 
Check Bypass mode. 

BAR Register Register Card Decode Card 

, C. If BAR = '0118' HCOl uses these addresses to test ali CA decodes of the register being tested. 
0118 TD , 

thru Using value in BAR, refer to table to determine register and cards involved. 011C MD B1F2* 
'0178' Swap register card for decode in error with a 'like card to try and isolate. 0128 ND 

0130 GC 

0138 TC B1L2* 

013e MC 

0148 NC 
B2K2 

0150 GA' 

0158 TA B1E2* 

0160 MA 

0168 NA 

0170 MB 

0174 GB B1M2" 

0178 NB 

B2K2 B1F2 
D. BAR = any other Using failing word identified by BAR, refer to CAS logic on START 100 

address or failure and determine failing decode (register being gated to A-bus). See table 1 B1E2 

is intermittent START 85. Refer to logic and swap register card with common card or B1L2 
if necessary scope while recycling address from BAR in Check Bypass 
mode. Suspect card contact, trileads, and board land patterns. 

1 0 1 1 0 0 0 0 0 0 CA Decode Even & Odd error. Replace cards listed. B2K2 B2N2 

*Multiple usage card 
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HARDCORE CHECK 1 ANALYSIS 

I CHECK 1 REGISTER 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 ERROR DESCRIPTION 

1 000 1 0 o 0 o 0 CB Decode Even error. 

1 0 0 001 o 0 o 0 CB Decode Odd error. 

1p0011 o 0 o 0 CB Decode Even & Odd error. 

3830-2 447460 I 447461 I 
19 Dec 75 12 Mar 76 
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,. 

A. 

B. 

If BAR = '0000' 

c c c 

7. Match Chaclc 7 ,.,in.r indication with patfllrn at I.ft. 
Talt. action indicatlld. 

2. R.f", to START 900-97 7 for data flow bV card and 
common c",d information 

ACTION REQUIRED 

c/ c (: 

or 
'FFFF' 

Either a failure to decode CB Decode 16 (O-no register gated to B·bus) or a hot 
decode is present. Perform the following operations: 

(1) Enter/Display switch to Register Select. Operate Reset switch. 

If BAR = See 
table 

(2) Scope B2J2 S12 (CB even decode error) or B2J2 U11 (CB odd decode error). 

Observe the scope for a minus level (plus = failure) while rotating the 
Register Select switch through its entire, range (inner and outer). A failure 
to decode a register will result in only that register failing (plus level). A 
hot decode for a register will be indicated by only that register working 
(minus level). Refer to table for card replacement. If card replacement 
does not correct problem, suspect trilead. 

This is most probably a failure to properly decode the CB field (register gated 
to B·bus). If card replacement does not work, suspect trileads. 

C. If above symptoms do not apply, refer to CAS logic on START 100 using word displayea 

from BAR address. Determine register being used and refer to table in step A above for card 
replacement. If necessary to scope, recycle on test or word that created failure. Refer to 
FSI section, Fault Symptom Code '3384' or '3388'. 

Replace cards listed. 

CI c C'· .~:, c o ( 
HARDCORE CHECK 1 ANAL VSIS MICRO 168 

FIELD REPLACEABLE UNITS REFERENCE in order of probability of failure 

DE504 

All CB odd registers fail B2J2 B2G2 B1G2.B1E2 
All CB even registers fail B2J2 B2G2 B1 G2,B1 E2 
GB, TB, MB, NB,fail B1M2* B2J2 B1 F2 B2F2 
TO, MO, GO, NO fail B1F2* B2J2 
SA, SC, BR fail B2P2 B2F2 B2J2 
SB, SO, TG, ST fail B2E2* B2F2 B2J2 
GA, NA, MA, TA fail B1E2* B2J2 
GC, MC, NC, TC fail B1L2* B2J2 
No registers fail B2J2 B2G2 B2Q2,B1P2 
GF, TF, NF, MF, fail B1G2 B2J2 B1F2 

GE, TE, NE ME fail B2J2 B1K2 Bll2 

BAR Register Card Replacement Order DE504 
0008 SA B202' B2F2 B2J2 
OO2C ST B2F2 B2E2' B2J2 
0038 BR B2F2 B2J2 B202* 
OO3C NB B1M2- B2J2 
0060 GB B1M2- B2J2 
0090 SC B2F2 B2J2 B2E2 
OO9C SO B2E2* B2F2 B2J2 
ooAO SB 

__ 0"8 MO B2F2' 
B2J2 0120 NO 

0128 GC 
0130 TC B1L2* B2J2 
0138 MC 
0140 NC 
0148 GA 
0150 TA B1E2' B2J2 
0158 MA 
0160 NA B2E2* B2J2 
0168 MB B1M2* B2J2 0178 TB 
0184 GO 

B1F2* B2J2 01FB 
0904 E or F B2J2 

B2J2 I B2G2 I B2N2 

*Multiple US. card 
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HARDCORECHECK 1 ANAL VSIS 

I CHECK 1 REGISTER 

o 1 2 3 4 5 6 7 8 9 10 11 121314 15 ERROR DESCRIPTION 

100 a 0 a 1 a a o a Branch/Status error 

1 0 0 0 a a o a o 0 Special Operation error. 

1 0 
, 

3830-2 

1 0 CU Cycle Error 

447460 I 447461 I 
19 Dec 75 12 Mar 76 
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1. Match Check 1 rtlf/i,ter indication with pattern at left. 
Take action indicated. 

2. Refer to STA RT 900-911 for data flow by card and common 
card information. 

ACTION REQUIRED 

A. With clock stopped and Enter/Display switch in IAR position, turn Address/Data Low switch to value 
of 3. Observe Register/Storage Display lights for correct parity. If parity is correct, go to B. Other· 
wise, replace card. If problem still exists, suspect trileads from control storage to B2 board. See 
FSI 33 for layout of trileads. 

B. With error condition, display register ST. If incorrect parity, replace card. 

C. If necessary to scope to correct problem, use word at address indicated by BAR and refer to CAS logic 
on START 100 to decode branching conditions. This enables you to know what should and should not 
be active in branching circuits. Cycle failing test (HCOO-OB recycle addresses listed on MICRO 60 or 
failing address from BAR. 

If card replacement does not correct problem, refer to table below and CAS logic on START 100 with 
word identified by address from BAR. This enables you to know which Special Op should be active 
at this time. Special Op format is F; byte 0, bits 2 and 3 identify high order of decode. Byte 1, bits 
4-7, identifies low order. See example. If necessary, scope Special Op circuit while recycling address 
from BAR in Check Bypass mode. Suspect trileads. 

BAR SpecOp Decimal BAR SpecOp Decimal Example 

OOAC 'OA' 10 OC38 '05' 5 
binary weight 

OOFC '06' 6 OC3C 'OS' 8 32 16 8 

0718 'OC' 12 OC40 '09' 9 
Byte Obits 2 3 byte 1, bits 4 

0 1 0 
OA04 '00' 13 OC44 'OF' 15 

Spec Op 20 decode 114-Hexl 
OABO '14' 20 OC48 '10' 16 
OAB8 '13' 19 OC64 '11' 17 
OAD8 '07' 7 OC68 '16' 22 
OBOO '15' 21 OC6C '17' 23 
OBOS '03' 3 OC70 '18' 24 
OB74 'OE' 14 OC74 'lA' 26 
OBFC '12' 18 OC7C 'lE' 30 
OC24 '01' 1 lF70 'lC' 28 
OC28 '04' 4 

Replace cards listed. Refer to CTRL 40 for theory and logic on KK301. 

4 2 
5 6 
1 0 

1 
7 
0 

o o o C) 0 0 o o 00 o 

HARDCORE CHECK 1 ANALYSIS 

B2L2 

B2F2 

B2L2 

FIELD REPLACEABLE UNITS 
in order of probability of failure 

B2L2 

B2F2 

.-----------~----------+--

B1U4 B2H2 

B2P2 B2N2 

-Multiple usage card 

HARDCORE CHECK 1 ANALYSIS 

MICRO 170 

REFERENCE 

DE306 

DE306 

B2M4 DE306 

B1Q2 

B2N2 

B202 

B2L2 DE401 

B2F2 

KK301 

MICRO 170 

o o 0 0 () 
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HARDCORE CHECK 1 ANALYSIS 

I CHECK 1 REGISTER 

o 1 2 3 4 5 6 7 8 9 10 11 121314 15 ERROR DESCRIPTION 

1 0 

3830-2 

o 1 CD Decode error. 

, 

Continued on next page. 
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('- (~ 

A. 

B. 

---_ .. - ._- - ,----,- -.---_ .. _--

(~' (= (/' ('~ c: (""~ 
!.14--/ c~ (' 

",. ~ 

(~ 
•. y'" c c 

If BAR = '0000' 
or 

'0004' 

,. "-tr:h Checlc , reg;,ter indication with pattern at left. 
T •• ecrion indiutrld. 

2. RefB to START 90()'9" fo, .te flolIII by cem end common 
c.nI inf_tion. 

ACTION REQUIRED 

Suspect some decode line hot. CD decode 16 (0 - no register gated to D-bus) 
should be the only active decode at address '0000' or '0004'. To isolate, perform 
the following operations. 

(1) Enter/Display switch to Register Select. 
(2) Connect a jumper between B1T4 B02 and B2N2 508. (This allows 

constant CD set.) Operate Reset. 
(3) Scope B1P2 U10 I-CD Decode Error} for a plus level as you rotate the 

Register Select switch through each position of inner and outer ring. 
(Failing decode is the only one that will be a positive level.) 

(4) Replace cards as ~isted. (Do not forget to remove jumper after fix.) 

If BAR = value listed in table, see table. Failure is most likely CD decode of previous word. 

CD External Rd Bus Clock Input Check 
BAR= Register Decode FRU Input Input to Decode Register BAR= 

0020 NB 22 B1P2 B1T4 B2J2 B2N2 B202 0124 
0030 ST 17 B2K2 
0034 GB 04 B2K2 012C 
0038 ST 17 B2K2 
003C GB 04 B2K2 0134 
0040 BR 14 B2K2 
0044 B2H2 013C 
0078 SD 03 B2S2 
007C B1Q2 0144 
0080 TG 19 B252 
0084 014C 
OOAO SA 00 B252 B2K2 
OOA4 0154 
OOFO SC 02 
00F8 SC 02 015C 
OOF2 SB 01 
011C MD 12 A152 B2J2 0164 

B1D2 B2K2 

016C 

017C 
0184 
01F8 

(~-. <: c c" (" 
.' (~ c c c' 

Register 

ND 

GC 

TC 

MC 

NC 

GA 

TA 

MA 

NA 

MB 

TB 
GO 
TD 

HARDCORE CHECK 1 ANAL YSIS 

FIELD REPLACEABLE UNITS 
in order of probability of failure 

No registers fail (stays minus) B1P2 
All registers fail (stays plus) B2J2 
SA, SB, SC, SO registers fail B2S2 
MA register fail B 1 02 
MB register fail B102 
NA register fail A 1 F2 
Any other combination B1P2 
that fails B 1 S2 

B2J2 
B1P2 

B1P2 
B1P2 
B1P2 
B2J2 
B202 

MICRO 172 

B202 
B2P2 
B1P2 

B2N2 
B2P2 

REFERENCE 

RC105 

CD External Rd Bus Clock Input Check 
Decode FRU Input Input to Decode Register 

20 B1P2 B1U4 B2J2 B2N2 B202 
B2K2 

13 B2J2 
B2K2 

23 B202 B2J2 
B2K2 

15 A1S2 B2J2 
B2K2 

21 A1S2 B2J2 
B2K2 

05 B2J2 
B2K2 

09 B2F2 B2J2 
B2K2 

11 B102 B2J2 
B1U4 B2K2 

07 A1F2 B2J2 
B1U4 B2K2 
A1T2 

08 B102 B2J2 
B1U4 B2K2 

06 B2P2 B2J2 

18 B2K2 
10 B2P2 B2K2 

-Multiple usage card 
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''HARDCORE CHECK 1 ANALYSIS 

I CHECK 1 REGISTER 

o 1 2 3 4 5 6 7 8 9 10 11 121314 15 

1 0 1 0 

1 0 o 1 

1 0 1 1 

1011111111111100 

3830-2 I AU3100 4290905 I 447460 I 
Seq. 2 of 2 Part No. (2) 19 Dec 75 
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ERROR DESCRIPTION 

CD Decode error 
(continued) 

(Storage) Read 'P' Error 0/2 

(Storage) Read 'P' Error 1'/3 

(Storage) Read 'P' Error 0/2 
and or 1/3 

447461 I 
12Mar76. I I 

1. Match Check 1 register indication with pattern at left. 
Take action indicated. 

2. Refer to START 90().911 for data flow by card and common 
card information. 

ACTION REQUIRED 

C. If above symptoms do not apply, recycle test showing failure. Refer to START 100 with word 
displayed by stopping on address of word preceding BAR address and determine correct CO decode 
(register that should have been destined). Scope input to CO decode error circuit to determine 
decode that is activating erroneously, Refer to FSI section, Fault Symptom 
Code '3204'. 
Note: If failure is occurring often enough, the procedure in A above may be of use here also. 

Go to FSI 32 and determine failing unit. 

I I I 

HARDCORE CHECK 1 ANALYSIS MICRO 174 

FIELD REPLACEABLE UNITS 
in order of probability of failure 

l-B3T2 

3-B3F2 4-B3G2 

6-B3J2 7-B3K2 

9-B302 

B2N2 

"Multiple usage card 

REFERENCE 

RC105 

2-·B3C2 FSI32 

5-B3H2 

8-B3L2 

HARDCORE CHECK 1 ANAL YSIS MICRO 174 
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CHANNEL WRAPAROUND TEST 

BRIEF DESCRIPTION 

To verify that the channel interface logic in the 3830-2 is functioning 
properly, a test cable and a microdiagnostic are provided. 

The microdiagnostic cannot function without the test cable. 

The hardware tested by the diagnostic includes: 

1. All channel interface (CHL-I) line drivers and receivers except 
Clock Out, Metering Out, and Metering In. 

2. All logic on the A-A 1 board and B-A 1 board. 

3. The logic associated with channel branch condition; for example, 
COMMO, SUPPO. 

4. The logic associated with channel interface Check 2 errors. 

5. The channel I/O receptacles, wires to the B-gate, and wires to the 
A-gate are all tested because the test cable replaces the channel 
serpent connectors. 

Chan 
from 
CPU 

-----3830-2 ----, 
I Test Cable 

I 
I 

I 
Chan 

~ 
CU Control 

: I ~ .... ________ ..J 

Intf r- Logic r- Inter-r- r-B-Gate A-Gate face 

CABLE INSTALLATION INSTRUCTIONS 

Control 
Module 

The following instructions and diagrams are based on the assumption 
that the 3830-2 has the Two Channel Switch Additional feature. If 
the 3830-2 does not have the Two Channel Switch Additional feature, 
disregard references to channels C and D. If the 3830-2 does not 
have the Two Channel Switch feature, disregard references to 
channel B also. 

1. Set the channel A, B, C, and D Enable/Disable switches (on the 
3830-2 power sequence panel) to Disable and wait for the 
Disabled lamp (CE panel) to come on. 

2. Disconnect the channel bus and tag cables at the 3830-2 for the 
channel(s) to be tested. 

Note: If the customer desires to have the processor available, 
terminate or butt the cables just removed. 

3. Install the test cable (P/N 2346603) by plugging one end into the 
channel interface tag in and bus in connectors and the other end 
into the control interface connectors. 

Diagnostics may be run on two channels at one time: A and B, 
or C and D. (No other combination may be used.) 

For two channel testing, use jumper cables (P/N 2227492), as 
shown, to couple channels. Terminate last channel being tested 
by using tag terminator (P/N 5440650 or 2282676) and bus 
terminator (P/N 5440649 or 2282675). 

For single channel testing, jumper cables are not needed, but the 
channel being tested must be terminated. 

4. Run microdiagnostic routines 60 thru 6E. 

( 

SERVICE HINT: Channel Interface Wiring Checkout 
After running channel wraparound test in the usual manner, recable I/O 
connectors in reverse order and repeat the test. For example, if cables 
were connected A to B with B terminated, then reverse cables (B to A 
with A terminated!. Test only the terminated channel. If errors occur, 
suspect exit wiring or connectors on the unterminated channel. Repeat 
procedure for interfaces C and 0 if applicable. 

3830-2 
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Control 
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any channel first, provided the 22" jumpers 
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Figure 1: Remote Switch Enabling 
If Remote Switch feature is installed but not connected, jumper thE 
indicated pins to enable the required channels. 

Ch. A. - PC10-l to PC10-2 
Ch. B. - PC10-4 to PC10-5 
Ch. C. - PCll-l to PCll-2 
Ch. D. - PCll-4 to PCll-5 

PC10/ll 

Front View 

( ( ( ( 

MICRODIAGNOSTIC RUNNING INSTRUCTIONS 
1. Verify that Channel A, B, C, and 0 Enable/Disable switches are set 

to Disable and that the Channel I nterface Disabled lamp is on. 
2. Connect wraparound cable. (See "Cable Installation Instructions", 

this page.) 
3. If two interfaces are being tested simultaneously, check that 

they do not have the same CU address. If they do, one must 
be altered. 

4. IMPL if necessary (see START 25, entry ®thrOugh normal 
completion, display "C484"). 

5. Set Operation Mode switch to Forced Logging and set Enter/ 
Display Switch to Program Data Entry/Display. 

6. Set Data Entry switches to "60" and operate Execute switch. 
(Tests must always be started by running routine 60 first.! 

7. Set Data Entry switches to "38" and operate Execute switch. 
This causes an error display of "8102" or "8103". This error 
must be forced to successfully execute routines 60 through 6E. 

8. Enable the desired channel interfaces. Not more than two 
interfaces can be tested at one time: A and B, or C and D. 
All interfaces not being tested must be disabled. If remote 
switch feature is installed but not connected see Fig. 1. 

9. Set Data Entry switches to 60 and operate Execute sw. 
10. Turn on Multitag switch if interfaces A and B, or interfaces C and 0 

are to be tested as a pair. Turn off Multitag sw. for individual 
testing of interfaces. 

11. Enter parameters as follows: Set Data Entry switches to 10 and 
operate Execute sw. Then set Data Entry switches according to 
the fOllowing: 

00 - Test both interfaces A and B 
20 - Test interface A only (or single channell 
21 - Test interface B only 
02 - Test interfaces C and 0 
22 - Test interface Conly 
23 - Test interface D only 

Operate Execute sw. Then set Data Entry switches to: 
00 - All tests 

Operate Execute switch. Then set Data Entrv Switches to: 
00-16 Drive Addresses (Standard Machine) 
01-32 Drive Addresses (32 Drive Expansion) 
00-8 Drive Addresses (bit 2 off or on) 
08-16 Drive Addresses (bit 2 off or on) 
10-16 Drive Addresses (Bit 3 floating) 
2()-16 Drive Addresses (bit 2 floating) 
,8)32 Drive Addresses (bit 2 off or on) 

"'~~··--28-32 Drive Addresses (bit 2 floating) 
30-32 Drive Addresses (Bit 2 and 3 floating) 
38-64 Drive Addresses 

Operate Execute switch to start tests. 

See Note 1 

12. Routines 60-6E will run until normal completion (Clock Stopped 
and Check 2 lamps on) or until an error is detected (message 
81xxl. If an errOr does occur, refer to MICRO 25. 
The normal stops are defined by a clock stopped condition, with 
the content of IAR defining the correct stop of the program 
looping with a dynamic IAR address defining the correct stop. 
The normal stops and the CE actions are shown in the table at 
the right. 

Note: To rerun tests on the same channe/{s), only 
steps 8 through 11 need be performed. 

13. Restore cables, etc., to normal and perform IMPL with the 
functional microprogram disk. 

Note 1: I=or 3344 or 3350 Attachment Features. 
Refer to label on address card for parameter. 

CHANNEL WRAPAROUND TEST M I C R 0 200 

CE PANEL INDICATIONS CE ACTION 

Clock Stopped and 1. Momentarily turn the Enter/Display 
Check 2 lamps on switch to IAR and verify that the 

address is '0040'. Enter/Display 
switch must be returned to Pro-
gram Data Entry/Display position 
before program will continue. 

2. Turn Operation Mode switch to CE 
Normal. Clock will start and pro-
gram will loop. 

Program looping and 1. Turn Operation Mode switch to 
Check 2 lamp on Forced Logging. 

2. Operate Execute switch. 

Clock Stopped and 1. Turn Operation Mode switch to CE 
Check 1 lamps on Normal. 

2. Operate Start switch. Clock will 
start and program will loop. 

Program looping 1. Turn Operation Mode switch to 
Forced Logging. 

2. Operate Execute switch. 

Clock Stopped and 1. Momentarily turn the Enter/Display 
Check 2 lamps on switch to IAR and verify that the 

address is '0040'. Enter/Display 
switch must be returned to Pro-
gram Data Entry/Display position 
before program will continue. 

2. Turn Operation Mode switch to 
CE Normal. Clock will start and 
program will loop. 

Program looping and 1. Turn Operation Mode switch to 
Check 2 lamp on Forced Logging. 

2. Operate Execute switch. 

On two or four channel Turn off Multitag switch. 
switch machine, the 
Program Display lamps 
will ripple until the 
Multitag switch is turned 
off. If the lamps fail to 
ripple, the Multitag 
switch is fai ling. 

If two interfaces are bei ng 
tested, the program will 
return to beginning of this 
table and repeat the 
enti re procedu re 
(for interface B or D). 

If one interface is being 
tested or if th is is the 
second time through the 
procedure, a normal 
completion message (C'46E') 
shou Id be displayed. 

End of Test. 

CHANNEL WRAPAROUND TEST MICRO 200 
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CHANNEL WRAPAROUND CABLE 

CTL-I CONNECTORS 
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60-6E CHANNEL WRAPAROUND TESTS (Part 1 of 2) 60 - 6E CHANNEL WRAPAROUND TESTS (Part 1 of 21 MICRO 210 

Operating Mode Control Parameter Entries 
Microdiagnostic Routines 

STAND- Options 
BVTE DEFAULT RANGE Comments 

ALONE INLINE ONLINE (MICRO 161 
NO. VALUE AVAILABLE 

60 Alters certain words in the control microprogram, and tests for correct Ves No No 02 1 00 Interface(s) Tested Operating Procedures: 
operation of system reset. 3A 00 -Aand B 

01 20 -A only 1. Set Operation Mode switch to Forced Logging position. For intermittent failures, run under loop option 32. See MICRO 17 for 3E 21 - B only 
description of routines linked and operating restrictions. 32 02 - Cand 0 

22 - Conly 2_ Set Enable/Disable switch(es) to Disable. (If more than one interface is to be 
23 - Donly tested, both addresses cannot be the same; refer to INST 20.) 

Test No. 

2 00 00 - All tests 3. Load and execute routine 60. The program should stop with error display '8102' 

F8 - System Reset (or '8103' if interface tested is B or 0 only). 

Tests 
F4 - Selective Reset 4. Set Enable/Disable switch(es) to Enable on only those interfaces to be tested. 

Test Turn on Multitag switch if more than one interface is to be tested.) 
Features 

3 00 See Note 1 5. Load and execute the desired routine 60 - 6E. The routine will execute and link 
up through routine 6E, or until an error occurs. Note 2. 

To run only one test of a routine* do steps 1 - 4 of above procedure, then: 
62 Tests for: Ves No No 02 1 00 Test No. 

Active bus in or bus out lines. 3A All Tests 
From byte 2 of error 1. Load desired routine 60, 62, 64, 6C, or 6E. 

Active in tags. 01 
Active channel branch conditions. 3E bytes. (See MICRO 

32 225- 265.) 2. Enter '3A' control option (loop on first error). 
64 Tests for: 

Suppressible and nonSOppressible Request In. 3. Enter '10' (parameter entry desired). 
Bus out data path. 
Bus in data path. 

4. Enter 'XX' (XX = test number to be looped). All tests in the routine will be run 
66 Tests for: Ves No No 02 None - None until the requested test is run. The requested test will then loop until stopped 

Initial Selection sequence. 3A by the CEo 
Halt I/O 01 

3E 
*Use the MICFL section for information on test numbers and routine operation. 32 

68 Tests for: Ves No No 02 1 00 A single control unit Note 1: 
Nonselection when an incorrect unit address is presented. 3A All address to be tested 00-16 Drive Addresses (Standard Machine) 

01 Addresses 01-32 Drive Addresses (32 Drive Expansion) 
3E 
32 00-8 Drive Addresses (bit 2 off or on) 'I 

08-16 Drive Addresses (bit 2 off or on) 
6A Tests for: Ves No No 02 None - None 10-16 Drive Addresses (Bit 3 floating) For 3344 or 3350 attach· 

Short busy sequence. 3A 20-16 Drive Addresses (bit 2 floating) ment featu res, refer to Two Channel Switch. 01 > 
3E 18-32 Drive Addresses (bit 2 off or on) label on address card 
32 28-32 Drive Addresses (bit 2 floating) for parameter. 

6C Tests for: Ves No No 02 1 00 Test No. 
30-32 Drive Addresses (Bit 2 and 3 floating) 

Correct data transfer with Read command. 3A All Tests 38-64 Drive Addresses / 

Correct data transfer with Write command. 01 
From byte 2 of error Note 2: 
bytes. (See MICRO 

Read truncation. 3E 320- 335.) If a check 1 error occurs, other than in routine '6£', 
Halt I/O during read. 32 record fAR, BAR Check 1 register contents and go to FSf. 
Write overrun. 
One byte write. 

3830-2 
60 - 6E CHANNEL WRAPAROUND TESTS (P.rt 1 of 21 MICRO 210 
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60-6E CHANNEL WRAPAROUND TESTS (Part 2 of 2) 

Operating Mode 

Microdiagnostic Routines STAND- INLINE ONLINE ALONE 

BE Tests for: Yes No No 
1. Disconnect In sequence 
2. Selective Reset 

383C).2 

C> CapyrlghllBM Corpor-,ion 1972. 1973. 1974. 1975. 1976 
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02 1 
3A 
01 
3E 

o 
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BYTE 
NO. 

DEFAULT 
VALUE 
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I~ \J 

RANGE 
AVAILABLE 
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6O-6E CHANNEL WRAPAROUND TESTS IPart 2 of 2) MICRO 212 

Comments 

-Selective Reset test 
I-Disconnect In test 

Turn on Multitag switch (machines with Two Channel Switch or Two Channel Switch Additional). Turn 
Operation Mode switch to Forced Logging position. 

CE PANEL INDICATIONS CE ACTION 
1. Clock Stopped and Check 2 lamp on 1. Momentarily turn the Enter/Display switch to IAR and verify 

that the address is '0040'. Enter/Display switch must be re-
turned to Program Data Entry/Display position before pro-
gram will continue. 
Turn Operation Mode switch to CE Normal; Clock will start 
and program will loop 

2. Program is looping and Check 2 lamp on 2. Turn Operation Mode switch to Forced Logging. 
Operate Execute switch. 

3. Clock Stopped on and Check 1 lamp on 3. Turn Operation Mode switch to CE Normal. Operate 

4. Program is looping Start switch. Clock starts and program loops. 

4. Turn Operation Mode switch to Forced logging. 
5. Clock Stopped and Check 2 lamp on Operate Execute switch 

5. Momentarily turn the Enter/Display switch to IAR and 
verify that the address is '0040'. Enter/Display switch must 
be returned to Program Data Entry/Display position before 
program will continue. 
Turn Operation Mode switch to CE Normal 

6. Program is looping and Check 2 lamp on Clock will start and program will loop. 

6. Turn Operation Mode switch to Forced Logging. 
7. On machines with Two Channel Switch Operate Execute switch. 

or Two Channel Switch Additional, 7. Turn off the Multitag switch. 
the Program Display lamps will ripple 
until the Multitag switch is turned off. 
If lamps fail to ripple, the Multitag 
switch is failing. 

8. If two interfaces are being tested, and 
Multitag switch is in the off position, 
program display will be blank. How-
ever the program will return to step 1 
above, and repeat the entire procedure 
(for interface B). If one interface is 
being tested or if this is the second 
time through the procedure, a normal 
completion message 'C46E' should be 
displayed. 
End of test. 

9. Restore cables, etc. to normal and 
perform an IMPL operation with the 
functionaf microprogram disk. 

60-8E CHANNEL WRAPAROUND TESTS IPart 2 of 2) MICRO 212 
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CHANNel WRAPA~OUND ROUTINE 60 MICRO 215 

CHANNEL WRAPAROUND ERROR CODE DICTIONARY (ROUTINE 60) 

Note: Error code and message bytes are determined on MICRO 25 

CE Panel Lamp Display Possible Failing Replaceable Units Sync Additional Action and 
Errore. Test No. Single Chan More Than Only Channel Only Channel Only Channel Only Channel Address Error Description 

Reference Notes Code 2ND BYTE 3RD BYTE 4TH BYTE Machine 1 Chan Fails A Fails B Fails C Fails D Fails (hex) 

SYSTEM RESET FAILED TO OCCUR (CHAN A AND B, 
6002 Not Used Not Used A-Al02 A-B2M2 *A-Al02 *A-A1P2 *A-A1K2 *A-A1J2 0540 C AND 0, A ONLY OR CONLY) Refer to System Reset and 

*A-A1M2 *A-A1M2 *A-A1M2 *A-A1M2 *A-A1M2 *A-A1M2 This is a normal stop the first time through the routine. Selective Reset CHL-I 190 
*B-A1C2 A-A1L2 *B·A1C2 *B-A1C4 *A-A1H2 *A·A1H4 See MICRO 200 Note 2, and MICRO 210 routine summary. 
A·A1R2 A-A1R2 A-A1R2 A-A1R2 A-A1R2 A-A1R2 This error occurs if: 
A-A1L2 A-B2S2 A·A1L2 A·AlL 2 A·Al L2 A·A1L2 a. The Enable/Disable switch for channel A or B is in the 
A-B2M2 A·A1S2 A-B1R2 Disable position while trying to run channel A and B or 

A·B2P2 A-B1U4 A only. A·B202 
b. A problem exists in the System Reset circuitry. 
c. The Channel Wrap Cable is connected incorrectly. 

6003 Not Used Not Used SYSTEM RESET FAILED TO OCCUR (CHAN B OR D) Refer to System Reset and 

This error occurs if: Selective Reset CHL-I 190 

a. The Enable/Disable switch for channel B is in the Disable 
position while trying to run channel B only. 

b. A problem exists in the System Reset circuitry for 
channel B. 

c. The Channel Wrap Cable is connected incorrectly. 

._---------

6006 Not Used Not Used *A-A102 *A-A1K2 0580 SYSTEM RESET WORKED FOR B (D) AND FAILED Refer to System Reset and 
*A-A1M2 *A-A1M2 FOR A (C) Selective Reset CHL-I 190 
*B-A1C2 *A-A1H2 This error may occur if: 
A-A1R2 A-A1R2 a. The Enable/Disable Switch is in the Disable position while 
A-B2M2 A-B2M2 trying to run channel B or D only. 

b. A problem exists in the System Reset circuitry. 

6007 Not Used Not Used *A-A1P2 *A-A1J2 0580 SYSTEM RESET WORKED FOR A (C) AND FAILED Refer to System Reset and 
*B-A1C4 *A-A1H4 FOR B (D) Selective Reset CHL-I 190 
A-A1R2 A-A1R2 This error may occur if: 

*A-A1M2 *A-A1M2 a. The Enable/Disable switch is in the Disable position while 
A-B2M2 A-B2M2 trying to run channel A and B, A only, C and D, or Conly. 

b. A problem exists in the System Reset circuitry. 

6008 Not Used Not Used A-A1R2 A·A1R2 0430 SYSTEM RESET- CHANNEL A (C) WHILE RUNNING Refer to System Reset and 
A-B1U4 CHANNEL B (D) Selective Reset CHL-I 190 

A System Reset occurred in channel A (C) 

t.e All even numbered error codes are channel A or C failures, and flBCh following 
odd number refers to the related channel B or 0 failure. To isolate the 

'This is a multiple usage card. Refer to START 900 - 909 for common part numbers. 

problem to one channel, set up options to run each channel alone, starting with 
channel A, then B, C, and D. If unrelated errors occur while running channels 
B, C, or 0, ignore them and return to the first failure. 

- -

3830-2 
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CHANNEL WRAPAROUND ERROR CODE DICTIONARY (ROUTINE 60) CHANNEL WRAPAROUND ROUTINE 80 MICRO 220 
Note· Error coM and mBl88!}e byte, are determined on MICRO 25 

CE Panel Lamp Display Possible Failing Replaceable Units Sync Additional Action and 
Errore. Test No. Single Chan More Than Only Channel Only Channel Only Channel Only Channel Address Error Description 

Reference Notes Code 2ND BYTE 3AD BYTE 4TH BYTE Machine 1 Chan Fails A Fails B Fails C Fails o Fails (hex) 

6009 Not Used Not Used A-A1R2 A-A1R2 A-A1R2 0430 SYSTEM RESET - CHANNEL a (D) WHILE RUNNING Refer to System Reset and 
A-B1R2 CHANNEL A (C) Selective Reset CHL-I 190 

A System Reset occurred in Channel B (D). 

6010 Not Used Not Used A-A1Q2 *A-A1Q2 *A-A1P2 *A-A1K2 *A-A1J2 0430 A SELECTIVE RESET WAS PERFORMED WHILE THE Refer to System Reset and 
6011 *B-A1C2 *B-A1C2 *B-A1C4 *A-A1H2 *A-A1H4 CU WAS NOT SELECTED Selective Reset CHL-I 190 

This resulted in a System Reset. Suppress Out evidently 
failed_ 

600A Not Used Not Used *A-A1Q2 *A-A1K2 0540 TWO RESETS OCCURRED WHILE RUNNING Refer to System Reset and 
*B-A1C2 *A-A1H2 CHAN A (C) ONLY Selective Reset CHL-I 190 

Only one System Reset should occur when running options 
for only one channel. If this error occurred as a result of 
changing options (for example, from A to a, or from A and 
B to AI, a re-IMPL may be necessary_ 

6008 Not Used Not Used *A-A1P2 *A-A1J2 0540 TWO RESETS OCCURRED WHILE RUNNING Refer to System Reset and 
*B-A1C4 *A-A1H2 CHANNEL a (D) ONLY Selective Reset CHL-I 190 

Only one System Reset should occur when running options 
for only one channel. If this error occurred as a result of 
changing options (for example, from A to a, or from A and a 
to AI, a re-IMPL may be necessary_ 

600E Not Used Not Used A-A1Q2 A-B2P2 *A-A1Q2 *A-A1P2 *A-A1K2 *A-A1J2 0540 SELECTIVE RESET OCCURRED WITH NO SELECTION Refer to System Reset and 
600F *A-A1M2 *A-A1M2 *A-A1M2 *A-A1M2 *A-A1M2 *A-A1M2 (CHAN A, a, C, OR D) Selective Reset CHL-I 190 

A-B2P2 
A Selective Reset was initiated to a machine that was not 
selected_ This should have resulted in no Selective Reset. 
A test revealed that a Selective Reset had taken place_ 

L.O All #wen numbered error cod. are channel A or C failures, and each following -This is a multiple U$llflll card. Refer to START 900 - 909 for common part numbers. 
odd number refers to the related channel B or 0 failure. To isolate the 
problem to one channel, set up options to run each channel alone, starting with 
channel A, then B, C, and 0_ If unrelated errors occur whila running channels 
B, C, or 0, ignore them and return ·to the first failure. 

3830-2 
CHANNEL WRAPAROUND ROUTINE 80 MICRO 220 
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CHANNEL WRAPAROUND ERROR CODE DICTIONARV (ROUTINE 62) CHANNEL WRAPAROUND ROUTINE 62 MICRO 225 
Note: Error code and message bytes are determined on MICRO 25. 

CE Panel Lamp Display Possible Failing Replaceable Units Sync Additional Action and 
Errore. Test No. Single Chan More Than Only Channel Only Channel Only Channel Only Channel Address Error Description 

Reference Notes 
Code 2ND BYTE 3RD BYTE 4TH BYTE Machine 1 Chan Fails A Fails B Fails C Fails o Fails (hex) 

6204 Not Used Not Used *B·A1C2 *B·A1C2 0434 DATA IN BIT IS ON Refer to CH L-I 35 

6205 *B-A1C4 The In Tags were gated to a register and tested. When 
*A-A1H2 sampled, the Data In bit was found to be on. 
*A-A1H4 

6208 Not Used Not Used *B-A1C2 *B-A1C2 A-B2S2 0434 SERVICE IN BIT IS ON Refer to CHL-I 35 

6209 *B-A1C4 The In Tags were gated to a register and tested. When 
*A-A1H2 sampled, the Service In bit was found to be on. 
*A-A1H4 

620C Not Used Not Used A-A102 *B-A1C2 *A-A102 *A-A1P2 *A-A1K2 *A-A1J2 044C OPERATIONAL IN BIT IS ON Refer to CHL-I 220 

6200 *B-A1C2 *B-A1C4 *B-A1C2 *B-A1C4 *A-A1H2 *A-A1H4 The In Tags were gated to a register and tested. When 
*A-A1H2 sampled, the Operational In bit was found to be on. 
*A-A1H4 

6210 Not Used Not Used A-A102 *B-A 1C2 *A-A102 *A-A1P2 *A-A1K2 *A-A1J2 0434 REQUEST IN BIT IS ON Refer to CHL-I 135 

6211 *B-A1C2 *B-A1C4 *B-A1C2 *B-A1C4 *A-A1H2 *A-A1H4 The In Tags were gated to a register and tested. When 
*A-B1 L2 *A-A1H2 * A-B1 L2 *A-B1L2 * A-B1 L2 *A-B1 L2 sampled, the Request In bit was found to be on. 
A-B2S2 *A-A1H4 A-A1S2 A-A1S2 \ 

* A-B1 L2 A-B2S2 A-B1T4 
A-B1T4 

6214 Not Used Not Used A-A102 *B-A1C2 *A-A1Q2 *A-A1P2 *A-A1K2 *A-A1J2 0434 STATUS IN OR DISCONNECT IN BIT IS ON Refer to CHL-I 220 for 
6215 *B-A1C2 *B-A1C4 *B-A 1C2 *B-A1C4 *A-A1H2 *A-A1H4 The In Tags were gated to a register and tested. When 

Status In and to 

*A-A1H2 sampled, the Status In or Disconnect In bit was found to 
CHL-I 130 for Disconnect In 

*A-A1H4 be on. 

6218 Not Used Not Used *B-A1C2 *B-A1C2 0434 ADDRESS IN BIT IS ON Refer to CHL-I 220 
6219 *B-A1C4 

*A-A1H2 
The In Tags were gated to a register and tested. When 

*A-A1H4 
sampled, the Address In bit was found to be on. 

621C Not Used Not Used A-A102 *B-A1 E6 * A-A 102 *A-A1P2 *A-A1K2 *A-A1J2 0434 SELECT IN OR MARK IN BIT IS ON Refer to AA401 (channel AI. 
6210 *B-A1E6 *B-A1 F6 *B-A 1 E6 *B-A 1F6 *A-A1D2 *A-A1D4 The In Tags were gated to a register and tested. When BA401 (channel BI, CA401 

*B-A1D2 *A-A1D2 *B-A1D2 *B-A1D4 *A-A1G2 *A-A1G4 sampled, the Select In or Mark In bit was found to be on. (channel CI, or DA401 
*B-A 1 F2 *A-A1D4 *B-A1F2 *B-A 1F4 *A-A1E2 *A-A1E4 (channel DI for Mark In 

*8-A1D2 
*B-A1D4 Refer to CHL-I 220 

*A-A1G2 for Select In 

*A-A1G4 
.-

l.O All even numbered error cpt/es are channel A or C failures, and each following *This is a multiple usage card. Refer to START 900 - 909 for common part numbers. 
odd number refers to the related channel 8 or D failure. To isolate the 
problem to one channel, set up options to run each channel alone, starring with 
channel A, then 8, C, and D. If unrelated errors occur while running channels 
8, C, or D, ignore them and return to the first failure. 

3830-2 
CHANNEL WRAPAROUND ROUTINE 62 MICRO 225 

@Copvright IBM Corporation 1972. 1973. 1974. 1975. 1976 



, '" ) 

CHANNEL WRAPAROUND ERROR CODE DICTIONARY (ROUTINE 62) 

Note· Error code and message bytes are determined on MICRO 25. 

CE Panel Lamp Display Possible Failing Replaceable Units 
ErrorOt Test No. Single Chan More Than Only Channel Only Channel Only Channel Only Channel 
Code 2ND BYTE 3RD BYTE 4TH BYTE Machine 1 Chan Fails A Fails B Fails C Fails D Fails 

6220 Not Used Not Used A-A1S2 
6221 A-B2L2 

6224 Not Used Not Used *A-A1M2 
6225 A-B2L2 

A-B102 

6228 Not Used Not Used A-A1U2 
6229 *A-A1M2 

A-B2L2 
A-B102 

622C Not Used Not Used *A-A102 A-A1R2 A-A1R2 

6220 *A-A1M2 
A-A1U2 
A-B2L2 
A-B1L2 

6230 Not Used Not Used *A·A1M2 

6231 A-B2L2 

6234 Not Used Not Used *A-A1P2 A-A1 R2 A-A1R2 

6235 *A-A1M2 *A-A102 
A-A1U2 A-B1M2 

*A-A1M2 

6238 Not Used Not Used A-A1R2 
6239 A-B1R2 

l.O All even numbered Brror codBS arB channel A or C failurBS, and each following *This is a multiple usage card. Refer to START 900 - 909 for common part numbers. 
odd number refers to" the related chanmN 8 or 0 failure. To isolate the 
problem to'one channBI, SBt up options to run each channel alone, starting with 
channBl A, then 8, C, and O. If unrelated Brrors occur whilB running channBls 
8, C, or 0, ignore them and return to the first failure. 
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CHANNEL WRAPAROUND ROUTINE 82 MICRO 230 

Sync 
Additio"al Action and Address Error Description 
Reference Notes (hex) 

0470 BOPAR BRANCH IS ON Refer to CHL-I 165 

The BOPAR (Bus Out Parity Check) branch should be off at 
initial check time. When sampled, it was found active. This 
error is not channel-dependent. 

0480 SEL TD BRANCH IS ON Refer to CHL·I 220 

The SEL TD (Selected) branch should be off at initial check 
time. When sampled, it was found active. This error is not 
channel-dependent. 

0500 ADDRO BRANCH IS ON Refer to CHL·I 220 

The ADDRO (Address Out) branch should be off at initial 
check time, but when sampled, it was found active. This 
error is not channel-dependent. 

0510 CUEND BRANCH FOR CHANNEL A (C) IS ON Refer to CHL-I 145 

The CUEND (Control Unit End) branch for channel A (C) 
should be off at initial check time. When sampled, it was 
found active. 

0508 COMMO BRANCH IS ON Reter to CHL-I 220 

The COMMO (Command Out) branch should be off during 
the initial check. When it was sampled, it was found active. 
This error is not channel-dependent. 

0514 CUEND BRANCH FOR CHANNEL B (D) IS ON Refer to CHL-I 145 

The CUEND (Control Unit End) branch for channel B (D) 
should be off at initial check time. When sampled, it was 
found active. 

0520 CHANNEL B (D) BRANCH IS ON Refer to CHL-I 180 

No attempts have been made to select either channel. The 
machine should be in neutral status (not switched to A (C) or 
B (D)), and the channel B (D) branch .should be off. 

CHANNEL WRAPAROUND ROUTINE 62 MICRO 230 
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CHANNEL WRAPAROUND ERROR CODE DICTIONARY (ROUTINE 62) CHANNEL WRAPAROUND ROUTINE 62 MICRO 235 
Note: Error code and message bytes are determined on MICRO 25. 

CE Panel Lamp Display Possible Failing Replaceable Units Sync 
Additional Action and 

Errore. Test No. Single Chan More Than Only Channel Only Channel Only Channel Only Channel Address Error Description 
Reference Notes Code 2ND BYTE 3RD BYTE 4TH BYTE Machine 1 Chan Fails A Fails B Fails C Fails o Fails (hex) 

623C Not Used Not Used *A-A1M2 O4F4 SUPPO BRANCH IS ON Refer to CHL-I 150 
6230 A-A1R2 

The SUPPO (Suppress Out) branch should be off during the 
A-B2L2 

initial check. When sampled, it was found active. This is 
not channel-dependent. 

6240 Not Used Not Used A-A1T2 0484 CHECK 2 BRANCH IS ON Refer to PANEL 50. Although 
6241 A-A1S2 

The Check 2 branch should be off during the initial check. A-A 1 02, A-A 1 P2, A-A 1 K3 and 
*A-A102 

When sampled, it was found active. This error is not A-A 1J2 cards are alike, they 
*A-A1P2 

channel-dependent. should not be swapped for this 
*A-A1K2 error because the same symptom 
* A-A1J2 would occur. 

A-A1N2 
A-B202 

6244 Not Used Not Used A-A1S2 0530 SERVO BRANCH IS ON Refer to CHL-I 220 
6245 A-B2L2 

The SERVO (Service Out) branch should be off at initial check 
time. When sampled, it was found active. This error is not 
channel-dependent. 

6248 Not Used Not Used A-A1U2 0540 HL TIO BRANCH IS ON Refer to CHL-I 140 
6249 *A-A1M2 

The HL TIO (Halt I/O) branch should be off during the initial 
A-B2L2 

check. When sampled, it was found active. 

624C Not Used Not Used A-A1U2 0548 CUEND BRANCH FOR CHANNEL C IS ON Refer to CHL-I 145 
6240 *A-A1M2 

The CUEND (Control Unit End) branch for channel C should 
*A-A1K2 

be off at initial check time. When sampled, it was found active. 

6250 Not Used Not Used A-A1U2 0550 CUENDBRANCHFORCHANNELDISON Refer to CHL-I 145 
6251 *A-A1M2 

The CUEND (Control Unit End) branch for channel 0 should 
*A-A1J2 

be off at initial check time. When sampled, it was found active. 

l..O All even numbered error codes are channel A or C failures, and each following *This is a multiple usage card. Refer to START 900 - 909 for common part numbers. 
odd number refers to the related channel B or 0 failure. To isolate the 
problem to one channel, set up options to run each channel alone, starting with 
channel A, then B, C, and D. If unrelated errors occur while running channels 
B, C, or 0, ignore them and return to the first failure. 

3830-2 
CHANNEL WRAPAROUND ROUTINE 62 MICRO 235 



/ '\ 

CHANNEL WRAPAROUND ERROR CODE DICTIONARY (ROUTINE 62) 

Note' Error code and message bytes are determined on MICRO 25 

CE Panel Lamp Display Possible Failing Replaceable Units 

Errore. Test No. Single Chan More Than Only Channel Only Channel Only Channel Only Channel 
Code 2ND BYTE 3RD BYTE 4TH BYTE Machine 1 Chan Fails A Fails B Fails C Fails D Fails 

6254 Not Used Not Used A·A1R2 
6255 A·B2L2 

6284 Not Used Not Used *B·A1C2 A·A1U2 *B·A1C2 *B·A1C4 *A·A1H2 *A·A1H4 

6285 A·A1U2 *A·B1L2 
*A·B1L2 

6288 Not Used Not Used *B·A1C2 A·A1U2 *B·A1C2 *B·A1C4 *A·A1H2 *A·A1H4 

6289 A·A1U2 *A·B1L2 
*A·B1L2 

6290 Not Used Not Used A·A1Q2 *A·A1Q2 *A·A1P2 *A·A1K2 *A·A1J2 
6291 *A·B2F2 *A·B2F2 *A·B2F2 *A·B1K2 *A·B1K2 

6294 Not Used Not Used A·A1Q2 *A·B1L2 *A·A1Q2 *A·A1P2 *A·A1K2 *A·A1J2 

6295 A·B1L2 A·A1S2 *B·A1D2 *8-A1D4 "A·A1G2 *A·A1G4 
*B·A1D2 A·A1R2 A·A1R2 A·A1R2 A·A1R2 A-A1R2 

A·A1S? 
A·A1R2 

6298 Not Used Not Used *8·A1C2 A·A1S2 *B·A1C2 *B·A1C4 *A·A1H2 *A·A1H4 

6299 A·A1Q2 * A·B1 L2 *A·A1Q2 *A·A1P2 *A·A1K2 * A·A1J2 
A·A1S2 

* A·B1 L2 

62AO Not Used Not Used A·A1Q2 *A·A1M2 *A·A1Q2 *A·A1P2 *A·A1K2 *A·A1J2 

62A1 *A·A1M2 A·A1S2 *A·A1M2 *A·A1M2 *A·A1M2 *A·A1M2 
A·A1S2 A·B2L2 *B·A1E2 *B·A1E4 *A·A1F2 *A·A1F4 
A·B2L2 *B·A 1 F2 *B·A1F4 *A·A1E2 *A·A1E4 

,,(, 
if.) \ 

t 

L..Q All even numbered error codes are channel A or C failures, and each following -This is a multiple usage card. Refer to START 900 - 909 for common part numbers. 
odd number refers to the related channel S Dr 0 failure. To isolate the 
problem to one channel, set up options to run fNlCh channel alone, Starting with 
channel A, then S, C, and O. If unrelated errors occur while running channels 
S, C, or 0, ignore them and return to the first failure. 

3830.2 1 See EC 447460 1 447465 1 
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CHANNEL WRAPAROUND ROUTINE 62 MICRO 240 

Sync Additional Action and 
Address Error Description 

Reference Notes 
(hex) 

0558 X CHANNEL (CHANNEL C/O) BRANCH IS ON Refer to CS104 and CHL·I 150 

The X channel branch should be off at initial check time. 
When sampled, it was found active. 

22FC DATA IN BIT ISON Refer to CHL·I 135 

After selection, the In Tags were gated to a register and 
tested. When sampled, the Data In bit was found to be on. 

22FC SERVICE IN BIT IS ON Refer to CHL·1135 

After selection, the In Tags were gated to a register and 
tested. When sampled, the Service In bit was found to be on. 

22FC REQUEST IN BIT IS ON Refer to CHL·I 135 

After selection, the In Tags were gated to a register and 
tested. When sampled, the Request In bit was found to be on. 

22FC STATUS IN OR DISCONNECT IN BIT IS ON Refer to CHL·I 220 

After selection, the In Tags were gated to a register and 
tested. When sampled, the Status In or Disconnect In bit 
was found to be on. 

22FC ADDRESS IN BIT IS ON Refer to CHL·I 220 

After selection, the In Tags were gated to a register and 
tested. When sampled, the Address In bit was found to be on. 

22F8 BOPAR BRANCH IS ON Refer to CH L·I 165 

The BOPAR (Bus Out Parity Check) branch should be off at 
initjal check time after selection. Wnen sampled, it was found 
active. 

CHANNEL WRAPAROUND ROUTINE 62 MICRO 240 
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CHANNEL WRAPAROUND ERROR CODE DICTIONARY (ROUTINE 62) CHANNEL WRAPAROUND ROUTINE 62 M I C R a 245 
Note: Error code and message bytes are determined on MICRO 25. 

CE Panel Lamp Display Possible Failing Replaceable Units Sync Additional Action and 
Errore. Test No. Single Chan More Than Only Channel Only Channel Only Channel Only Channel Address Error Description 

Reference Notes 
Code 2ND BYTE 3RD BYTE 4TH BYTE Machine 1 Chan Fails A Fails B Fails C Fails D Fails (hex) 

62A8 Not Used Not Used A-Al02 *A-Al02 *A-A1P2 *A-A1K2 * A-A lJ2 22A4 ADDRO BRANCH IS ON Refer to CH L-I 220 
62A9 *B-A1C2 *B-A lC2 *B-A lC4 *A-A1H2 *A-A1H4 The ADDRO (Address Out) branch should be off at initial 

*A-A1M2 *A-A1M2 check time, after selection. When sampled, it was found 
active. 

62AC Not Used Not Used A-Al02 *A-Al02 22BO CUENDBRANCH CHANNEL A ISON Refer to CHL-I 145 

62AD The CUEND (Control Unit End) branch for channel A should 
be off at initial check time, after selection. When sampled, 
it was found active. 

62BO Not Used Not Used A-Al02 *A-Al02 *A-A1P2 *A-A1K2 * A-A lJ2 22A8 COMMO BRANCH IS ON Refer to CH L-I 220 

62B1 B-A1C2 *A-A1M2 *A-A1M2 *A-A1M2 *A-A1M2 The COMMO (Command Out) branch should be off during 
A-A1U2 *B-A lC2 *B-A1C4 *A-A1H2 *A-A1H2 the initial check, after selection. When sampled it was found 
A-A1S2 active. 

62B4 Not Used Not Used *A-A1P2 22B4 CUEND BRANCH CHANNEL B IS ON Refer to CHL-I 145 

62B5 The CUEND (Control Unit End) branch for channel B should 
be off at initial check time, after selection. When sampled, 
it was found active. 

62BC Not Used Not Used A-Al02 *A-Al02 *A-A1P2 *A-A1K2 *A-A1J2 2258 SUPPO BRANCH IS ON Refer to CHL-I 150 
62BD *A-A1C2 *B-A1C2 *B-A1C4 *A-A1H2 *A-A1H4 The SUPPO (Suppress Out) branch should be off during initial *A-A1M2 *A-A1M2 *A-A1M2 *A-A1M2 *A-A1M2 

A-Al R2 A-A1R2 
check, after selection. When sampled, it was found active_ 

I A1R2 A1R2 
Al02 A1S2 Al02 A1P2 A1K2 A1J2 2294 

62CO Not Used Not Used B1R2 A1N2 A1N2 A1L2 A1L2 UNEXPECTED CHECK-2 ERROR 

62C1 B1F2 A1M2 A1M2 A1R2 A1R2 A check-2 error occurred when CU selected. 
A1L2 A1L2 

62C4 Not Used Not Used *B-A1E2 A-A1S2 *B-Al E2 *B-A1E4 *A-A1F2 *A-A1F4 2294 SERVO BRANCH IS ON Refer to CHL-I 180 

62C5 A-A1S2 *A-A1M2 *A-A1M2 *A-A1M2 *A-A1M2 *A-A1M2 
The SERVO (Service Out) branch should be off during initial *A-A1M2 
check, after selection. When sampled, it was found active. 

62C8 Not Used Not Used A-Al02 *A-Al02 *A-A1P2 *A-A1K2 *A-A1J2 22C8 HL TIO BRANCH IS ON Refer to CHL-I 140 

62C9 *A-A1M2 *A-A1M2 *A-A1M2 *A-A1M2 *A-A1M2 
The HL TIO (Halt I/O) branch shoUld be off during initial 

I 
check, after selection. When sampled, it was found active. 

L..O All even numbered error codes are channel A or C failures, and each following *This is a multiple usage card. Refer to START 900 - 909 for common part numbers. 
odd number refers to the related channel S or D failure. To isolate the 
problem to qne channel, set up options to run each channel a/one, starting with 
channel A, then S, C, and D. If unrelated errors occur while running channels 
S, C, or D, ignore them and return to the first failure. 

3830-2 
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CHANNEL WRAPAROUND ERROR CODE DICTIONARY (ROUT.NE 62) 

Note' Error code and message bytes are determined on MICRO 25 

CE Panel Lamp Display 

Error~ Test No. 
Code 2ND BYTE 3RD BYTE 4TH BYTE 

62CC Not Used Not Used 
62CD 

6200 Not Used Not Used 
6201 

6204 Not Used Not Used 
6205 

I 

~ All even numbered error codes are channel A or C failures, and each following 
odd number refers to the related channel 8 or 0 failure. To isolate the 
problem to one channel, set up options to run each channel alone, starting with 
channel A, then 8, C, and D. If unrelated errors occur while running channels 
8, C, or 0, ignore them and return to the first failure. 

3830-2 
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Possible Failing Replaceable Units 
Single Chan More Than Only Channel Only Channel Only Channel Only Channel 
Machine 1 Chan Fails A Fails 8 Fails C Fails o Fails 

*A-A1K2 

*A-A1J2 

*8-A102 Connect *8-A1D2 *8-A1D4 *A-A1G2 *A-A1G4 
*8-A1ES channel *8-A1ES *8-A1FS *A-A1D2 *A-A104 
A·A1Q2 wrap cable *A-A1Q2. *A-A1P2 *A·A1K2 *A-A1J2 

to only one *8-A 1C2 
channel at a 
time to iso-
late the 
failing 
channel 

. . 
,\ 

*Thi, is a multiple UIBfIB card. Refer to START 900 -1J09 for common part number,. 
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CHANNEL WRAPAROUNEJ ROUTINE 62 MI CR 0 250 

Sync 
Additional Action and Address Error Description 
Reference Notes (hex) 

2200 CUEND BRANCH CHANNEL C IS ON Refer to CHL-I 145 

The CUENO (Control Unit End) branch should be off during 
initial check, after selection. When sampled, it was found 
active. 

2208 CUEND BRANCH CHANNEL D IS ON Refer to CHL-I 145 

The CUENO (Control Unit End) branch should be off during 
initial check, after selection. When sampled, it was found 
active. 

04CO SELECT IN IS DOWN This failure will vary depend-

1. This is a propagate test. Select In is gated to a register ing on priority jumpering and 

and tested. When sampled it was found down. channel interface jumper cabl-

2. Channel wrap cable may be reversed. Check MICRO 200 ing. Connect to only one 

for proper connections. channel at a time to isolate 

3. This error can occur if terminators are swapped or not failure. 

installed. 
Refer to CHL-I 220 

CHANNEL WRAPAROUND ROUTINE 62 MICRO 250 
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CHANNEL WRAPAROUND ERROR CODE DICTIONARY (ROUTINE 64) CHANNEL WRAPAROUND ROUTINE 64 MICRO 255 
Note: Error code lind messllfIB bytes lire determined on MICRO 25. 

CE Panel Lamp Display Possible Failing Replaceable Units Sync Additional Action and 
Error8l Test No. Single Chan More Than Only Channel Only Channel Only Channel Only Channel Address Error Description Reference Notes Code 2ND BYTE 3RD BYTE 4TH BYTE Machine 1 Chan Fails A Fails B Fails C Fails o Fails (hex) 

6401 WRONG PARAMETERS ENTERED 
Restart channel wrap routines and enter parameters as listed 
on MICRO 210 (called for two channel test on single channel 
only) 

6404 Not Used Not Used A·A1Q2 *A-Bl K2 *A-A1Q2 *A-A1P2 *A-A1K2 *A-A1J2 0454 REQUEST IN IS NOT ON WITH "NON-SUPPRESSIBLE Refer to CHL·I 135 

6405 *B·A1C2 A-A1S2 *B-A1C2 *B-A1C4 *B-A1H2 *B·A1H4 REQUEST IN" ON 
*A·Bl K2 A-A1N2 

*A-B1 K2 *A-B1K2 *A·B1K2 * A-B1 K2 
A-B1T4 A CU initiated selection has just been started; Request In 

A·B1T4 A-B1U4 *B-A 1 E6 *B-A1F6 *A-A1D2 *A·A1D4 should be on to the simulated channel microdiagnostic. 
*B·A1E6 A-A1S2 A-A1S2 A·A1S2 A-A1S2 
A-A1S2 A·B2F2 A-B1T4 

6408 Not Used Not Used A·B2L2 A·B2L2 A-B2L2 0434 CHANNEL A OR B PASS WITH X CHANNEL (CHAN C/O) Refer to CS104 and CHL-I 150 for X 
6409 *A·A1K2 A·Al R2 A-A1R2 BRANCH UP channel (channel C/O). 

*A-A1J2 

640C Not Used Not Used A·A1R2 *A-A1K2 *A-A1J2 043C CHANNEL C OR 0 PASS WITH X CHANNEL (CHAN C/O) Refer to CS104 and CHL-I 150 for X 
6400 A·A1R2 A-A1R2 BRANCH DOWN channel (channel C/O). 

*A·A1G2 *A·A1G4 
*A·A1D2 *A·A1D4 
*A·A1H2 *A·A1H4 

6410 Not Used Not Used A·A1R2 0420 CHANNEL A (C) PASS, CHANNEL B (D) BRANCH IS UP Referto CHL·I 180 
6411 A·B2L2 A·B2L2 

A·B1U4 A·B1U4 
A·B1M2 A·B1M2 

6414 Not Used Not Used *A-A1P2 *A-A1J2 0424 CHANNEL B (D) PASS, CHANNEL B (D) BRANCH IS Refer to CHL·I 180 
6415 *B·A1D4 *A-A1G4 DOWN 

*B-A1F6 *A·A1D4 
*B-A1C4 *A-A1H4 
A·A1R2 A·A1R2 

*A-A1Q2 *A·A1K2 
A-B2F2 A·B2F2 

6418 Not Used Not Used A-A1Q2 *A·A1M2 *A-A1Q2 *A-A1P2 *A·A1K2 *A-A1J2 0464 SEL TO BRANCH FAILED TO COME UP Refer to CHL-I 220 
6419 *B·A1E6 *A-B1L2 *B·A1E6 *B-A1F6 *A-A1D2 *A·A1D4 A CU initiated selection has just been attempted. Request 

*B-A1D2 A-B2L2 *B·A1D2 *B-A1D4 *A-A1G2 *A·A1G4 In was received. Select Out and Hold Out were sent from 
*A-A1M2 A-A1R2 *A·A1M2 *A-A1M2 *A-A1M2 *A-A1M2 the simulated channel (microdiagnostic). 
*A-B1L2 A-B1U4 A-A1R2 A-A1R2 A-A1R2 A-A1R2 
A-B2L2 A·B2S2 
A-A1R2 

t..o All ellen numbered error codes lire chllnnel A or C fllilures, end eech following *This is II multiple usage cerci. Refer to START 900 - 909 for common part numbers. 
odd number refers to thll related chllnnel 8 or 0 fllilure. To isolate the 
probillm to onll chllnnlll, set up options to run eech chllnnel IIl0ne, stllrting with 
channlll A, thlln 8, C, lind O. If unrelated errors occur whilll running channals 
8, C, or 0, ignore tham and rtlturn to tha first failurtl. 
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CHANNEL WRAPAROUND ERROR CODE DICTIONARY (ROUTINE.64) 

Note: Error code and me$Sa!/fl bytes are determined on MICRO 25. 

CE Panel Lamp Display 

ErrorOt Test No. 
Code 2ND BYTE 3RD BYTE 4TH BYTE 

641C Not Used Not Used 
6410 

6420 Not Used Not Used 
6421 

6422 Not Used Not Used 
6423 

6424 Not Used Not Used 
6425 

6426 Not Used Not Used 
6427 

6428 Not Used Not Used 
6429 

642A Received Data Expected Data 
6428 

L.O All even nutrlbered error codes are channel A or C failures, end each following 

3830-2 

.\ r~. 

c ./<j 

odd number refers to the related channel B or 0 failure. To isolate the 
problem to one channel, set up options to run each channel alone, starting with 
channel A. then B, C, and D. If unrelated errors occur while running channels 
B, C, or 0, ignore them and return to the first failure. 

©Copyrlght IBM Corporation 1972. 1973. 1974. 1975. 1976 
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Possible Failing Replaceable Units 

Single Chan More Than Only Channel Only Channel Only Channel Only Channel 
Machine 1 Chan Fails A Fails B Fails C Fails o Fails 

A-A1Q2 A-A1S2 * A-A1Q2 *A-A1P2 *A-A1K2 *A-A1J2 
*B-A1C2 *A-B1L2 *B-A1C2 *B-A1C4 *A-A1H2 *A-A1H4 
A-A1S2 

*A-B1 L2 

*B-A1 F2 *EI-A1 F2 *B-A1 F4 *A-A1E2 *A-A1E4 

A-A1Q2 A-A1S2 *A-A1Q2 *A-A1P2 *A-A1K2 *A-A1J2 
*B-A1D2 A-B1 L2 *B-A1D2 *B-A1D4 *A-A1G2 *A-A1G4 
A-A1S2 

A-A1Q2 *A-B1K2 *A-A1Q2 *A-A1P2 *A-A1K2 *A-A1J2 
*A-B1K2 A-B2S2 *A-B1K2 *A-B1K2 *A-B1K2 

A-B1T4 

A-A1Q2 A-A1S2 *A-A1Q2 *A-A1P2 *A-A1K2 *A-A1J2 
*B-A1C2 *A-B1 L2 *B-A1C2 *B-A1C4 *A-A1H2 *A-A1H4 
A-A1S2 

*A-B1 L2 

A-A1Q2 *A-A1M2 *A-A1Ol *A-A1P2 *A-A1K2 *A-A1J2 
*A-A1M2 A-B2L2 *B-A1C2 *B-A1C4 *A-A1H2 *A-A1H4 
A-B2L2 A-A1U2 *A-A1M2 *A-A1M2 *A-A1M2 *A-A1M2 
A-A1U2 

*B-A1E2 A-A1M2 *B-A1 E2 *B-A1E4 *A-A1F2 *A-A1 F4 
*B-A1F2 A-B2L2 *B-B1 F2 *B-A1 F4 *A-A1E2 *A-A1 E4 
A-A1Ol A-A1S2 *A-A1Q2 *A-A1P2 *A-A1K2 *A-A1J2 

*A-A1M2 A-A1U2 *A-A1M2 *A-A1M2 *A-A1M2 *A-A1M2 
*A-B2L2 

, 

*This is a multiple usage card. Refer to STA RT 900 - 909 for common part numbers. 

f\ " ;< ('" (' '\ 
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Sync 
Address 
(hex) 

046C 

046C 

258C 

0510 
2410 

2524 

2510 

2560 

\.... ,/ 

CHANNEL WRAPAROUNI). ROUTINE 64 MICRO 260 

Additional Action and Error Description 
Reference Notes 

OP IN FAILED TO COME UP Refer to KA 102 (channel A), 

During a CU initiated selection, Op In was raised. When 
KB102 (channel B), KC102 

checked at the simulated channel (microdiagnostic) it was off. 
(cllannel C), KD102 (channel D) 

MARK IN GATE FAILED TO COME UP Refer to AA401 (channel A), 

Mark In tag should be active whenever Op In is active. Op In BA401 (channel B), CA401 

is on at this time. (channel Cl. DA401 (channel D) 

SELECT IN IS UP Refer to CH L-I 220 

The control unit was selected by a control unit-initiated 
sequence. Select In was checked and found active. 

REQUEST IN NOT ON WITH SUPPRESSIBLE REQUEST Refer to CHL-I 135 
IN ON (CHANNel A, B, C, OR D) 

A CU initiated selection has just been attempted. Request In 
should be on to the simulated channel (microdiagnostic). 

ADDRESS IN DOWN Refer to CHL-I 220 

During a transfer of bus out data, Address In was found 
to be inactive. 

COMMAND OUT IS DOWN Refer to CHL-I 220 

Command Out was raised. When sampled it was found 
inactive, 

BUS OUT PARITY Refer to CHL-I 165 

During a data transfer on bus out, a parity error was 
detected. 

CHANNEL WRAPAROUND ROUTINE 84 MICRO 260 
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CHANNEL WRAPAROUND ERROR CODE DICTIONARY (ROUTINE 64) CHANNEL WRAPAROUND ROUTINE 64 MICRO 262 
Note: Error code and message bytes are determined on MICRO 25. 

CE Panel Lamp Display Possible Failing Replaceable Units Sync Additional Action and 
ErrorOt Test No. Single Chan More Than Only Channel Only Channel Only Channel Only Channel Address Error Description Reference Notes Code 2ND BYTE 3RD BYTE 4TH BYTE Machine 1 Chan Fails A Fails B Fails C Fails D Fails (hex) 

A·Al L2 A-A1L2 A-A1L2 
A-A1L2 A-A1L2 642C Received Data Expected Data *B·A 1 E2 A-A1M2 *B-A1E2 *B-A 1 E4 

* A-A 1 F2 * A-A 1 F4 
2560 WRITE DATA Refer to CHL-I 155 

6420 *B-A1F2 A·B1M2 *B-Al F2 *B-A1F4 A·A1T2 *A-A1 E2 *A-A1E4 The received data is not equal to the data sent using Command Check A-A 1T2 for proper 
A·A1T2 A·A1N2 A-A1N2 A-A1N2 

A-A1N2 A-A1N2 Out tag to check Write Data Path. plugging. See I NST 25. 
A-A1N2 A·A1U2 A-A1M2 A-A1M2 

A-A1S2 
A-B2N2 

6430 Not Used Not Used A-A102 *A-B1 L2 * A-A102 *A-A1P2 ,*A-A1K2 * A-A1J2 0540 STATUS IN IS DOWN Refer to CHL-I 220 
6431 *B·A1C2 A-A1U2 *B-A1C2 *B·A1C4 *A-A1H2 *A·A1H4 During a transfer of bus in data, Status In was found 

*A-B1 L2 A-A1S2 to be inactive. 

6438 Received Data Expected Data *B-A1E2 A-A1T2 *B-A1E2 *B-A1 E4 *A-A1F2 * A-A1 F4 05AC BUFFER PARITY CHECK Refer to CH L-I 155 
6439 *B-A1F2 A-B1F2 *B-A 1 F2 *B·A1F4 *A·A1E2 *A·A1 E4 A buffer parity error was detected in the bus in data path. 

A·A1T2 A·A1U2 

A·A1T2 *A·A 1P2 

643C Received Data Expected Data *B·A1E2 A·B1D2 *A·A102 *B·A 1 E4 *A·A1F2 *A·A1F4 05F4 BUS IN PARITY CHECK Refer to CH L·I 155 
6430 *B·A 1 F2 A·B1U4 *B·A1 E2 *B·A 1 F4 *A·A1E2 *A·A1E4 A (CIl bus in parity error was detected in the bus in data path; 

A·A1T2 *B·A1 F2 A·A1 R2 A·A1 R2 A·A1R2 A·A1T2 a buffer parity error was not detected. A·A1T2 

6440 Received Data Expected Data *B·A1E2 A·A1T2 *B·A1 E2 *B·A1 E4 *A·A1 F2 * A·A 1 F4 05CC BUS IN MISCOMPARE CHECK Refer to CHL·I 155 
6441 *B·A1 F2 *A·A1U2 *B·A 1 F2 *B·A 1 F4 *A·A1E2 *A·A1E4 

A·A1T2 * A·B1 F2 *A·A102 A·A1R2 A-A1R2 A bus in miscompare error was detected in the bus in data 

A·A1T2 *A·A1P2 path. 

644C Received Data Not Used A·A1T2 A·A1T2 24EO BUFFER PARITY ERROR Refer to CH L·I 155 
6440 The CU presented its hardware jumpered address on bus in, 

and bad parity was detected. 

6450 Received Data Not Used A·A1T2 245C BUS IN PARITY ERROR Refer to CHL·I 155 
6451 A·A1M2 Bad parity was detected by the simulated channel (micro· 

diagnostics). No buffer parity error was detected. 

L..O All even numbered error codes are channel A or: C failures, and each following ·This isa multiple usage card. Refer to START900 - 909 for common part numbers. 
odd number refers to the related channel B or 0 failure. To isolate the 
problem to one channel, set up options to run each channel alone, starting with 
channel A, then B, C, and O. If unrelated errors occur while running channels 
B, C, or 0, ignore them and rerurn to the first failure. 

3830·2 
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CHANNEL WRAPAROUND ERROR CODE DICTIONARY (ROUTINE 64) CHANNEL WRAPAROUND ROUTINE 64 MICRO 265 
N ttl· Error code and message byte' are determined on MICRO 25 o . 

CE Panel Lamp Display Possible Failing Replaceable Units Sync Additional Action and 
Error81 Test No. Single Chan More Than Only Channel Only Channel Only Channel Only Channel Address Error Description 

Reference Notes 
Code 2ND BYTE 3RD BYTE 4TH BYTE Machine 1 Chan Fails A Fails B Fails C Fails o Fails (hex) 

6458 Not Used Not Used A·A102 *A·A102 *A·A1P2 *A·A1K2 *A·A1J2 2498 SUPPRESSIBLE REOUEST IN UP Refer to CHL·I 135 
6459 *B·A1C2 *B·A1C2 *B·A1C4 *A·A1H2 *A·A1H4 Suppress Out was raised; this should have inhibited 

Suppressible Request In. When sampled, Suppressible 
Request In was found active. 

6460 Not Used Not Used A·B1U4 A·B1U4 *A·Al02 *A·A1P2 *A·A1K2 *A·A1J2 2594 SELECT IN IS DOWN 
6461 A·A102 A CU-initiated selection has been attempted and found 

to be successful. (Select In was down and SE LTD branch 
was active.) Then, a special Op 30 was executed which 
should have brought up Select In. 

This is a normal stop for a CU without Intermix or 
String Switch Attachment feature or hardware EC437314. 
Verify features andlor EC, then reload routine 60 and 
use parameter entry. (See MICRO 210 for parameter 
bytes.) Program should run error-free. 

6462 A·A102 A·A1T2 *A·A102 *A·A1P2 *A·A1K2 *A·A1J2 SECOND ADDRESS SELECTED CHANNEL A OR C Incorrett parameter entry can 
6463 A·A1T2 *A·A1M2 *A·A1M2 *A·A1M2 *A·A1M2 *A·A1M2 While stepping through addresses a second selection has cause this error. See NQte 1 

*A·A1M2 A·A1L2 *A·Al L2 *A·Al L2 *A·Al L2 *A·A1L2 occurred, on channel A or C, different from the address on MICRO 210. 
A·A1L2 A·B1D2 first selected. 
A·B1D2 

6464 *A·A1P2 *A·A1J2 SECOND ADDRESS SELECTED CHANNEL B OR 0 I ncorrect parameter entry 
6465 *A·A1M2 *A·A1M2 While stepping through addresses a second selection has can cause this error. See 

*A·Al L2 *A·Al L2 occurred, on channel B or 0, different from the address note 1 MICRO 210. 
first selected. 

6466 A·A1T2 NO ADDRESS SELECTED 
6467 Called for two channel execution, by parameter, but no 

address was selected on either channel. 

6468 A·A1T2 *A·Al02 *A·A1K2 ONLY BID CHANNEL SELECTED 

6469 Called through parameters for two channel execution but 
only channel BID address was selected. 

646A A·A1T2 *A·A1P2 *A·A1J2 ON L Y A/C CHANNE L SE LECTED 

646B Called through parameters for two channel execution but 
only channel A/C was selected. 

646C A·A1T2 "'A·A1Q2 *A·Al K2 SINGLE CHANNEL ADDRESS NOT ACCEPTED 
6460 *A·A1M2 *A·A1M2 Called through parameters for single channel operation on 

*A·A1L2 *A·Al L2 channel A/C but no address for that channel was accepted. 
*B·A1C2 

*A·A1P2 
*A·A1J2 646E A·A1T2 *A·A1M2 SINGLE CHANNEL ADDRESS NOT ACCEPTED 

646F *A·A1L2 *A·A1M2 Called through parameters for single channel operation on 
*B.A1C4 *A·A1L2 channel BID but no address for that channel was accepted. 

L.O AlIl1IIen numbered error codtllare channel A or C failures, and IIBCh following 

, 
'Thi, is a '!'ultip!e uSIIfIB card. Refer to S7'ART 900 - 909 for common pert numbers. 

odd number refers to the relatlld channel S or 0 failure. To i,olate the 
problem to onfichannel, ,et up option, to rUn IIBCh channel alone, 'tarting with 
channel A, then S, C, and O. If unrelatlld errors occur while running channels 
S C or 0 ifNIortl them and rtlturn to the flm failtire. 

3830.2 I AU3900 
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CHANNEL WRAPAROUND ERROR CODE DICTIONARY (ROUTINE 66) CHANNEL WRAPAROUND ROUTINE 66 MICRO 270 
Note: Error code and message bytes are determined on MICRO 25. 

r::---
CE Panel Lamp Display Possible Failing Replaceal;>le Units Sync Additional Action and 

ErrorOt Test No. Single Chan More Than Only Channel Only Channel Only Channel Only Channel Address Error Description Reference Notes 
Code 2ND BYTE 3RD BYTE 4TH BYTE Machine 1 Chan Fails A Fails B Fails C Fails D Fails (hex) 

6604 Not Used Not Used *A·A1M2 A·A1U2 *A·A1M2 *A·A1M2 *A·A1M2 *A·A1M2 0424 HL TIO BRANCH IS ON (CHANNEL A, B, C, OR D) Refer to CHL·I 140 

6605 A·A102 *A·A1M2 *A·A102 *A·A1P2 *A·A1K2 * A·A1J2 No attempt has yet been made to bring up Halt I/O. When 
A·A1U2 sampled, it was found on. 

6608 Received Data Expected Data '00' A·A1T2 A·A1T2 0428 NA REG IS NOT PROTECTED Refer to CHL·I 165 

6609 * A·B1 E2 *A·B1E2 TB Bit 7 was not set on. This should inhibit ingating into the 
*A·B1M2 *A·B1M2 NA register. If NA has anythina other than zero when checked, 

a gating problem exists in the NA register. The gating for the 
NA register is common to channel A (C) and B (D). 
Byte 2 and 3 contain the received and expected data, 
respectively. 

660C Not Used Not Used *B·A1C2 A·A1U2 *A·A102 *A·A1P2 A·A1K2 *A·A1J2 04A4 ADDRO BRANCH IS DOWN (CHANNEL A, B, C, OR D) Incorrect parameter entry 
6600 A·A102 *A·A1M2 *A·A1M2 *A·A1M2 *A·A1M2 *A·A1M2 The ADDRO (Address Out) branch should be up at this time. 

can cause this error. See 

A·A1U2 A·B2L2 *B·A1C2 *B·A1C4 *A·A1H2 *A·A1H4 lote 1 on MICRO 210. 

A·A1T2 *B·Al E2 *B·A1E4 *A·A1F2 *A·A1F4 
The CU address was placed on Bus Out; Address Out tag, 
Hold Out tag, and Select Out tag were all raised. These Refer to CH L·I 165 for Address 

*B·A1 F2 *B·A1 F4 *A·A1E4 *A·A1E4 conditions should result in an ADDRO branch. Compare. 
A·A1T2 A·A1T2 A·A1T2 A·A1T2 This error occurs if: 

1. The Enable/Disable switch is in the Disable position. 
2. The channel microdiagnostics were not run in sequence. 

(The microdiagnostic depends on previous microdiagnostics 
to determine the correct address. If these microdiagnostics 
have not been run, or if they presented the wrong CU 
address, the address placed on bus out will not compare). 

3. Channel A (C) address is the same as channel B (D) address. 
(Test will not run properly if both addresses are the same. 
Refer to INST 20 for instructions to change one of them). 

4. A bit failure exists on Bus Out. If a receiver is hot or dead, 
and if it is part of the address scheme, ADDRO will fail to 
come up because of no address compare. 

5. A problem exists with the ADD RO branch or its controls. 

6610 Received address Expected address A·A1T2 A·A1T2 *A·A1 L2 *A·A1L2 *A·A1 L2 *A·A1L2 04A4 ADDRESS ON BUS OUT NOT RECEIVED OK (CHANNEL Refer to CHL·I 165 
6611 on bus out on bus out *A·B1 E2 *A·B1E2 A,B,C,OR D) 

A·A1L2 A·A1L2 The address was placed in the TA register and then gated to 
A·A1D2 A·A1D2 the NA register. If the NA register does not contain the same 
A·A1U2 A·A1U2 address, this error is posted. 

L..O All even numbered error codes are channel A or C failures, and each following ·This is a multiple usage card. Refer to STA RT 900 - 909 for common part numbers. 
odd number refers to the related channel B or 0 failure. To isolate the 
problem to one channel, set up options to run each channel alone, starting with 
channel A, then B, C, and O. If unrelated errors occur while running channels 
B, C, or 0, ignore them and return to the first failure. 

3830·2 
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CHANNEL WRAPAROUND ERROR CODE DICTIONARY (ROUTINE 66) 

Note: Error code and message bytes are determined on MICRO 26. 

CE Panel Lamp Display 

Error~ Test No. 
Code 2ND BYTE 3RD BYTE 4TH BYTE 

6614 Not Used Not Used 
6615 

6618 Not Used Not Used 
6619 

661A Data Received Data Expected 
6618 

661C Not Used Not Used 
6610 

6624 Received Address Expected Address 
6625 

l.O All even numbered error codl1l are chennel A or C failures, and each following 

3830-2 

", 

odd number refers to the related channel S or D failure. To i,olate the 
problem to one channel, set up options to run each channel alone, starting with 
channel A; then S, C, and D. If unrelated errors occur while running channels 
S, C, or D, ignore them and return to the first failure. 

c~ 
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Possible Failing Replaceable Units 
Single Chan More Than Only Channel Only Channel Only Channel Only Channel 
Machine 1 Chan Fails A Fails .B Fails C Fails o Fails 

A-A102 *A-A102 *A-A1P2 *A-A1K2 *A-A1J2 
*B-A1D2 *B-A1D2 *B-A1D4 *A-A1G2 *A-A1G4 

*B-A1E6 *B-A1E6 *B-A1F6 *A-A1D2 *A-A1D4 

A-A102 A-A1S2 *A-A102 "A-A1P2 *A-A1K2 *A-A1J:? 
*B-A1D2 *B-A1D2 *B-A1D4 *A-A1G2 *A-A1G4 
A-A1S2 

A-A102 *A-A1M2 *A-A102 *A-A1P2 *A-A1K2 *A-A1J2 
*B-A1 E2 A-A1S2 *B-A1E2 *B-A1E4 *A-A1F2 * A-A1 F4 
*B-A1F2 *B-A1 F2 *B-A1F4 *A-A1E2 *A-A1E4 
A-A1S2 

A-A102 *A-A102 *A-A1P2 *A-A1K2 *A-A1J2 
*B-A1C2 *B-A1C2 *B-A1C4 *A-A1H2 *A-A1H4 
*A-A1M2 * A-A1M2 *A-A1M2 *A-A1M2 *A-A1M2 

A-A 1 02 A-A1T2 *A-A102 *A-A1P2 *A-A1K2 *A-A1J2 

A-A1T2 *A-A1M2 *A-A1M2 *A-A1M2 *A-A1M2 *A-A1M2 

*A-A1M2 A·A1L2 *A-A1L2 *A-A1L2 *A-A1L2 *A-A1L2 

A-B1D2 A-A1T2 A-A1T2 A-A1T2 A-A1T2 A-A1L2 
A-A1R2 A-A1R2 

A-B1D2 
*A-A1P2 
A-B1R2 

*Thisls a multiple usage card. Refer to START 900 - 909 for common part numbers. 

() 

CHANNEL WRAPAROUND ROUTINE 66 MICRO 275 

Sync AdditiQnal Action and 
Address Error Description 

Reference Notes (hex) 

043C SEL TO IS DOWN (CHANNEL A, B, C, OR D) Refer to CH L-I 165 for Address 

Address Out (with the proper address on bus out, Hold Out, 
Compare 

and Select Out have all been received. These conditions should 
result in a SEL TO branch. 

0448 SELECT IN IS ON (CHANNEL A, B, C, OR D) Refer to CHL-I 220 

Select Out was properly trapped during a selection sequence 
initiated by a simulated channel. Select In should not be up. 

0448 BOPAR BRANCH IS ON (CHANNEL A, B, C, OR D) Refer to CHL-I 165 

Bus out parity check branch should be off during 
initial selection. When sampled it was found active. 

048C ADDRO BRANCH IS ON (CHANNEL A, B, C, OR 0) Refer to CHL-I 220 

The ADORO (Address Outl branch came up properly during 
initial selection. It failed to drop after Address Out was 
dropped. 

0460 INCORRECT ADDRESS ON BUS IN (CHANNEL A, B, C, Refer to CHL-I 155 
OR D) Refer to CHL-I 165 

During initial selection, the rise of Address In should be 
accompanied by the correct CU address on bus in. The 
address was not correct. Display bytes 3 and 4 for received 
and expected address, respectively. 
This error occurs if: 
1. The address is improperly wired on A-A 102 (channel AI, 

A-A 1 P2 (channel BI, A-A 1 K2 (channel CI, A-A 1J2 
(channeIDI. 

2. A problem exists with the address assembler. " 

CHANNEL WRAPAR,OUND ROUTINE 66 MICRO 275 
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CHANNEL WRAPAROUND ERROR CODE DICTIONARY (ROUTINE 66) CHANNEL WRAPAROUND ROUTINE 66 MICRO 280 
Note: Error code and message byres are determined on MICRO 25. 

CE Panel Lamp Display Possible Failing Replaceable Units Sync Additional Action and 
Errore. Test No. Single Chan More Than Only Channel Only Channel Only Channel Only Channel Address Error Description 

Reference Notes Code 2ND BYTE 3RD BYTE 4TH BYTE Machine 1 Chan Fails A Fails B Fails C Fails o Fails (hex) 

6628 Not Used Not Used A-A1T2 A-A1T2 A-A1T2 A-A 1 L2 A-A1L2 0479 ADDRESS IN IS DOWN Refer to CHL-I 220 
6629 A-A1S2 A-A1 L2 A-A1L2 During initial selection, Address In was raised to load the bus 

A-A1L2 and compare the address. A sample of Address In at this time 
found it down. 

662C Not Used Not Used A-A102 A-A1T2 *A-A1Q2 * A-A 1P2 * A·A 1 K2 *A-A1J2 0588 BUFFER PARITY CHECK Refer to CHL-I 155 
662D *A-A1T2 A-A11.2 A-A1 L2 A-A1L2 A-A1 L2 A-A1L2 This error indicated bad parity on bus in. 

6638 Not Used Not Used A-A1Q2 *A-A1Q2 *A-A1P2 * A-A1 K2 *A-A1J2 0590 COMMO BRANCH IS DOWN (CHANNEL A, B, C, OR D) See error 6428 
6639 During initial selection, Command Out was just raised_ This 

should result in a COMMO Branch. When sampled, the branch 
was found off. 

663C Received data: If 'FF', Exoected Data = '00' A-B1E2 04BC BUS OUT NOT ZERO WITH ALLOW NA BIT OFF Refer to CHL-I 165 (See also error 
663D the gate failed. If not '00' A-A1T2 'FF' was placed on bus out, but the NA register was left 6608) 

or 'FF., a bit is active in A-B1M2 protected. This should inhibit any data from gating into the 
NA register. NA register. Either the gate failed or a bit is active beyond the 

gate. 

6640 If received data = '00'- Expected data = 'FF' *A-A1 L2 A-A1U2 *A-A1L2 *A-A1L2 *A-A1L2 *A·A1 L2 O4B8 BUS OUT NOT FF WITH ALLOW NA BIT ON Refer to CH L·I 165. 
6641 A·A1U2 A·A1T2 (CHANNEL A, B, C, UR D) Bus out did not gate properly. 

A·A1T2 *A-A1L2 'FF' was placed on bus out, and the NA Allow bit was 
set. This should have caused 'FF' to ingate into the NA 

If more than one, but not Expected data = 'FF' A-A1U2 A-A1U2 04B8 reg. If any bit is off when checked, thiS error is posted. Refer to CHL-I 165 
all, data bits are off Display bytes 2 and 3 for received and expected data, 

If received data has any Expected data = 'FF' *A-A1 L2 A-A1T2 *A-A1L2 *A-A1L2 *A-A1L2 * A-A1 L2 O4B8 
respectively. 

Refer to CHL-I 165 
one of these bits off: A-A1T2 *A-A1 L2 A-A1T2 A-A1T2 A-A1T2 A-A1T2 
0,1,2,3 A-B1E2 A-B1E2 

If received data has any Expected data = 'FF' *A-A1L2 A-A1T2 *A-A1L2 *A-A1L2 *A-A1L2 * A-A1 L2 O4B8 Refer to CHL-I 165 
one of these bits off: A-B1E2 *A-A1 L2 
4,5,6,7, it indicates that A-B1E2 
the P bit failed. 

l..O All even numbered error cqdes are channel A or C failures, and each following *This is a multiple usage card. Refer to START 900 - 909 for common part numbers. 
odd number refers to the related channel B or D failure. To isolate the 
problem to one channel, set up options to run each channel alone, starting with 
channel A, then 8, C, and D. If unrelated errors OCClJr while running channels 
8, C, or D, ignore them and return to the first failure. 
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CHANNE:L WRAPAROUND ERROR CODE DICTIONARY (ROUTINE 66) 

Note· Error code and m8S$age bytes are determintld on MICRO 25. 

CE Panel Lamp Display Possible Failing Replaceable Units 

Errore. Test No. Single Chan More Than Only Channel Only Channel Only Channel Only Channel 
Code 2ND BYTE 3RD BYTE 4TH BYTE Machine 1 Chan Fails A Fails B Fails C Fails o Fails 

6642 Data Received Data Expected A-A102 *A-Al02 *A-A1P2 *A-A1K2 *A-A1J2 
6643 

6644 Not Used Not Used A-B1L2 
6645 A-A1S2 

6648 Not Used Not Used *A·A1M2 *A-A1M2 *A-A1M2 *A-A1M2 *A-A1M2 
6649 A-A102 *A-A102 *A-A1P2 *A-A1K2 *A-A1J2 

*B-A1C2 *B-A1C2 *B-A1C4 *A-A1H2 *A-A1H4 

664C Not Used Not Used *A-A1M2 *A-A1M2 *A-A1M2 *A-A1M2 *A-A1M2 *A-A1M2 
6640 A-A102 A-B2L2 *A-A102 *A-A1P2 *A-A1 K2 *A-A1J2 

A-B2L2 A-A1 R2 
A-A1R2 

6650 Not Used Not Used A-A102 *A-B1L2 *A-A102 *A-A1P2 *A-A1 K2 *A-A1J2 
6651 *B-A1C2 *B-A1C2 *B-A1C4 *A-A1H2 *A-A1H4 

* A-B1 L2 

6652 Received Status Expected Status A-A102 A-A1T2 *A-A102 *A-A1P2 *A-A1K2 *A-A1J2 
6653 A-A1T2 *A-B1F2 

*A-B1 F2 

6654 Received Data Expected Data A-A1T2 
6655 

~ All even numbered error codes are channel A or C failures, and each following *This is a multiple usage cllrd. Refer to START 900 - 909 for common pllrt numbers. 
odd number refers to the rslllttld chllnnel B or D fllilure. To i,olilte the 
problem to one chllnnel, set up options to run each chllnneilllone, ,tllrting with 
chllnnel A, then B, C, lind D. If unrelated errors occur while running channel, 
B, C, or D, ignore them end return to the first flJilllre. 

3830-2 lL-_~_ist_oE"':';_.L.I_:_~_46_c_~5--1.1_~...;..5 __ ~46....;8C"':'~_';-lII....-__ -'-___ -'--__ --II_.~ 
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CHANNEL WRAPAROUND ROUTINE 66 MICRO 285 

Sync Additional Action and 
Address Error Description 

Reference Notes (hex) 

26CO BOPAR BRANCH IS ON Refer to CHL-I 165 

Bus Out Parity Check Branch should be off during initial 
selection. When sampled it was found active. 

2658 ADDRESS IN FAILED TO GO OFF (CHANNEL A, B, C, Refer to CHL-I 220 
OR D) 

During initial selection, Command Out was raised and Address 
In was dropped. When sampled, Address In was found on. 

2614 COMMO BRANCH IS UP (CHANNEL A, B, C, OR D) Refer to CHL-I 220 

During initial selection, Command Out was raised and then 
dropped. When sampled, it was still on. 

26AO SUPp() BRANCH IS OFF (CHANNEL A, B, C, OR D) Refer to CHL-I 150 

During initial selection, Suppress Out was raised. This should 
have resulted in a SUPPO branch. When checked, SUPPO 
branch was found off. 

2614 STATUS IN IS NOT UP (CHANNEL A, B, C, OR D) Refer to CHL-I 220 

During initial selection, Status In was raised. When checked 
at the receiver, it was found off. 

26A4 STATUS IN OR BUS IN NOT OK (CHANNEL A, B, C, OR D Refer to CHL-1155 for Bus In 

During initial selection, a fictitious status ('AA') was placed and CHL-I 220 for 

on Bus In, and Status In was raised. The received status was Status In 

then checked at the simulated channel but found not equal to 
'AA'. Bytes 3 and 4 hold the received and expected status, 
respectively. 

2674 BUS IN PARITY ERROR Refer to CH L-I 155 (See also 

This error indicates bad parity on CI Bus In. error 643C) 

CHANNEL WRAPAROUND ROUTINE 66 MICRO 285 
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CHANNEL WRAPAROUND ERROR CODE DICTIONARY (ROUTINE 66) CHANNEL WRAPAROUND ROUTINE 66 MICRO 290 
Note: Error code and message bytes are determined on MICRO 25. 

CE Panel Lamp Display Possible Failing Replaceable Units Sync Additional Action and 
Error~ Test No. Single Chan More Than Only Channel Only Channel Only Channel Only Channel Address Error Description Reference Notes Code 2ND BYTE 3RD BYTE 4TH BYTe Machine 1 Chan Fails A Fails B Fails C Fails o Fails (hex) 

6658 Not Used Not Used A-A102 *A-B1L2 *A-A102 *A-A1P2 *A-A1K2 *A-A1J2 267C STATUS IN IS ON (CHANNEL A, B, C, OR 0) Refer to CHL-I 220 
6659 * A-B1 L2 During initial selection, after the status was sent and Status In 

was dropped, a check of the in tags revealed that Status In 
was still up at the receiver. 

665C Not Used Not Used A-A102 *A-A102 *A-A1P2 * A-A1 K2 *A-A1J2 264C SUPPO BRANCH IS ON (CHANNEL A, B, C, OR D) Refer to CHL-I 150 
6650 During initial selection, Suppress Out was raised and then 

dropped. At this time, the SUPPO branch should be off. 

6660 Not Used Not Used A-A102 *A-A1M2 *A-A102 *A-A1P2 *A-A1K2 *A-A1J2 2650 SEL TO BRANCH IS ON (CHANNEL A, B, C, OR 0) Refer to CHL-I 220 

6661 *A-A1M2 *A-A1M2 *A-A1M2 *A-A1M2 *A-A1M2 After initial selection, Address Out was raised and Hold Out 
*B-A1C2 *B-A1C2 *B-A1C4 *A-A1H2 *A-A1H4 and Select Out were dropped to force a Halt I/O. This should 

have caused the SE L TO branch to drop. 

6664 Not Used Not Used *A-A1M2 A-B2L2 *A-A1M2 *A-A1M2 *A-A1M2 *A-A1M2 2660 HLTIO BRANCH IS OFF (CHANNEL A, B, C, OR 0) Refer to CHL-I 140 for Halt I/O 
6665 A-A102 *A-A1M2 *A-A102 *A-A1P2 *A-A1K2 *A-A1J2 After initial selection, Address Out was raised and Hold Out 

A-A1U2 A-A1U2 A-A1R2 A-A1R2 
and Select Out were dropped to cause a Halt I/O. This should 

A-B2L2 A-B1U4 result in a HL TID Branch, but none was detected. 

6668 Not"Used Not Used A-A102 *A-A102 *A-A1P2 *A-A1K2 *A-A1J2 266C COMMO BRANCH IS OFF (CHANNEL A, B, C, OR OJ Refer to CHL-I 220 
6669 

A Halt I/O has just been generated by the simulated channel. 
This should cause the COMMO branch to come on. When 
sampled, it was found off. 

666C Not Used Not Used A-A102 *A-A102 *A-A1P2 *A-A1K2 *A-A1J2 2684 HL TIO BRANCH IS UP (CHANNEL A, B, C, OR OJ Refer to CHL-I 140 
6660 *A-A1M2 *A-A1M2 *A-A1M2 *A-A1M2 *A-A1M2 In response to a Halt I/O, the CU caused operational In to 

drop. This should have caused the HLTIO branch to drop. 
When sampled, the H L TIO branch was still up. 

6670 Not Used Not Used A-A1Q2 *A-A102 *A-A1P2 *A-A1K2 *A-A1J2 2674 COMMO BRANCH IS ON (CHANNEL A, B, C, OR 0) Refer to CH L-I 140 for Halt I/O 
6671 

At the completion of a Halt I/O, Op In was dropped. This Refer to CHL-I 220 
should have resulted in the dropping of the HLTIO branch for COMMO 
and the COMMO branch. When sampled, the COMMO branch 
was still on. 

L.O All even numbered error codes are channel A or C failures, and each following "This is a multiple usage card. Refer to START 900 - 909 for common part numbers. 
odd number refers to the related channel 8 or D failure. To isolate the 
problem to one channel, set up options to run each channel alone, starting with 
channel A. then 8, C, and D. If unrelated errors occur while running channels 
8, C, or D, ignore them and return to the first failure. 

3830-2 
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CHANNEL WRAPAROUND ERROR CODE DICTIONARY (ROUTINE 66) CHANNEL WRAPAROUNP ROUTINE 66 MICRO 295 
Note: Error code and message bytes are determined on MICRO 25. 

CE Panel Lamp Display Possible Failing Replaceable Units Sync Additional Action and 
Errore. Test No. Single Chan More Than Only Channel Only Channel Only Channel Only Channel Address Error Description 

Reference Notes Code 2ND BYTE 3RD BYTE 4TH BYTE Machine 1 Chan Fails A Fails B Fails C Fails o Fails (hex) 

6674 Not Used Not Used A-A1Q2 *A-A1Q2 *A-A1P2 *A-A1K2 *A-A1J2 2678 ADDRESS IN IS UP (CHANNEL A. B. C. OR D) 
6675 Op In and Address In were both. up. Op In was then dropped, 

which should have resulted in Address in going off. It did not. 

6676 Not Used Not Used A-A1R2 A-A1R2 A-A1R2 A-A1R2 A-A1R2 A-A1R2 2720 X CHAN/SUPPO branch condition is not operating 

6677 properly on channel A or B. SUPPO activated the CH14 
branch after a SPEC: 18. This should gate XCHAN branch 
which should result in a CH14 zero branch. 

On Channel C or 0 SPEC: 18 did not activate X CHAN 
branch. 

. 

~ All even numbered error codes are channel A or C failures, and each following *This is a multiple usage card. Refer to START 900 - 909 for common part numbers. 
odd number refers to the related chllnnel S or D failure. To isoillte the 
problem to one channel, set up options to run each chllnnel alone, starting with 
channel A, then S, C, and D. If unrelilted errors occur while running chllnnels 
S, C, or D, ignore them lind return to the first failure. 

3830-2 
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CHANNEL WRAPAROUND ERROR CODE DICTIONARY (ROUTINE 68) CHANNEL WRAPAROUND ROUTINE 68 MICRO 300 
Note: Error code IIInd messlilge byres lllre d.rermined on MICRO 25. 

CE Panel Lamp Display Possible Failing Replaceable Units Sync Additional Action and 
Error~ Test No. Single Chan More Than Only Channel Only Channel Only Channel Only Channel Address Error Description 

Reference Notes 
Code 2ND BYTE 3RD BYTE 4TH BYTE Machine 1 Chan Fails A Fails B Fails C Fails o Fails (hex) 

6804 Address Used Not USt!d A·A102 *A·A102 *A-A1P2 *A·A1K2 *A·A1J2 042C SEL TO WITH WRONG ADDRESS (CHANNEL A, B, C, Refer to CH L·I 220 
6805 OR D) 

The SEL TO branch came on while the device was inten· 
tionally addressed with the wrong address. Display the 
3rd byte to find out what address was used. 

This is a normal stop for a CU with 32 Drive Expansion 
feature, or 64 drive addressing. Verify that address used 
is a ligitimate CU address, then reload diagnostic 60 and 
use parameter entry. (See MICRO 210 for parameter 
bytes.) Program should run error free. 

6808 Address Used Not Used A·A102 *A·A102 *A·A1P2 *A·A1K2 *A·A1J2 042C NO SELECT IN WITH WRONG ADDRESS (CHANNEL A, Refer to CHL·I 220 
6809 *B·A1ES *B-A1ES *B·A1FS *A·A1D2 *A·A1D4 a,C,OR D) 

*B·A1D2 *B·A1D2 *B·A1D4 *A·A1G2 *A-A1G4 The simulated channel (microdiagnostic) intentionally 
addressed the device with the wrong address. This should 
have caused Select In to propagate back to the channel. 
When checked, Select In was found off. 

6800 Address Used Not Used A-A1R2 A·A1R2 A-A1R2 0418 CHANNEL a (D) WITH WRONG ADDRESS Refer to CHL·I 180 
*A·A1P2 

The Channel B branch came on while the device was 
intentionally addressed with the wrong address. 
Channel B (D) should not be up when not selected. 
Display byte 3 to find the address used. 

6810 Address Used Not Used A-A1R2 O4BO CHANNEL X (CHANNEL C/D) WITH WRONG ADDRESS Refer to CS104 and CHL·I 150 
6811 The Channel X branch came on while the device was inten· 

tiona"y addressed with the wrong address. Channel X 
should not be up when not selected. 

6820 Not Used Not 'Used Invalid feature parameter entered. Refer to MICRO 200, 210 for 
6821 parameter entries. 

t.e All tN.n numbtlred error CodllS III", chlllnn'" A or C flililufllS, IIInd tltlCh follOwing *Thi, i, III multi pl. UI8fItI Clllrd. R.f.r to START 900 - 909 for common part numbtlrs. 
odd numb.r ref"" to th. rellllttId chlllnn'" 8 or 0 flllilu",. To irollilre the 
problem to one chlllnn"', set up option, to run tltlCh chlllnntlllll/o"., 'tlllrting with 
chllln"'" A, then 8, C, IIInd O. If unrellilted .rrors occur whil. running chlllnn"', 
8, C, or 0, igno", them IIInd ",turn to the first flllilure. 

3830-2 
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CHANNEL WRAPAROUND ERROR CODE DICTIONARY (ROUTINE 6A) 

Note: Error code 'arid message bytes are derermif/fldon MICRO 25. 

CE Panel Lamp Display 

Errore. Test No. 
Code 2ND BYTE 3AD BYTE 4TH BYTE 

6A04 Not Used Not Used 
6A05 

-

6A08 
6A09 

Received Status Expected Status = '50' 

6AOC Not Used Not Used 
6AOD 

6Al0 Not Used Not Used 
6All 

6A14 Not Used Not Used 
6A15 

6A18 Not Used Not Used 

L.O All even numbered error cod. are channel A or C failure" end each following 
odd number refers to the related channel B or D failure. To isolate the 
problem to one channel, set up option, to run each channel a/(me, .tarting with 
channel A, then B, C, and D. If unrelated errors occur while running channel. 
B, C, or D, ignore them and return to the first failure. 

3830·2 

© Copyright IBM Corporation 1972. 1973. 1974,1975 

Possible Failing Replaceable Units 

Single Chan More Than Only Channel Only Channel Only Channel Only Channel 
Machine 1 Chan Fails A Fails B Fails C Fails D Fails 

A-A102 *A-A1Q2 *A-A1P2 *A-A1K2 *A-A1J2 

A-A1T2 A-A1T2 A-A1T2 A-A1T2 A-A1T2 A-A1T2 
A-A102 *A-A1Q2 *A-A102 *A-A1P2 *A-A1K2 *A-A1J2 

*A-A1P2 

A-A102 *A-A102 *A-A1P2 *A-A1K2 *A-A1J2 

A-A102 A-A1tn *A-A1Q2 "A-A1P2 *A-A1K2 *A·A1J2 
A-A1U2 *A-A1 L2 A-A1U2 *A·A1M2 *A·A1M2 *A·A1M2 

*A-A1L2 *A·B1L2 *A·B1M2 *A-B1M2 *A·B1M2 *A·B1M2 
*A·A1M2 *A·A1M2 A-A1M2 A·A1T2 

A-A102 *A·A102 *A·A1P2 *A·A1K2 *A·A1J2 
*B-A1E2 *B·A1E4 *A·A1F2 *A·A1F4 

A·A1R2 A·A1R2 A-A1R2 A·A1R2 A·A1R2 A·A1R2 
*A·B1U4 *A·B1U4 *A·B1U4 *A·B1U4 *A·B1U4 *A·B1U4 
A·A102 *A·A102 *A·A102 *A·A102 *A·A102 *A·A102 

*A·A1K2 *A-A1K2 *A·A1K2 *A·A1K2 *A·A1K2 *A-A1K2 

·This is a multiple usage card. Refer to START 900 - 909 for common part numbers. 

r'\ 
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Sync 
Address 
(hex) 

052C 

0500 

0514 

05AO 

0544 

0554 

) 
/' 

CHANNEL WRAPAROUNO ROUTINE6A MICRO 305 

Additional Action and Error Description 
Reference Notes 

STATUS IN IS NOT ON (CHANNEL A, B, C, OR D) Refer to CHL-r 220 

Status In was raised in the CU to simulate Stacked Status 
and to force a short busy sequence. When checked, Status 
In was found off. 

STATUS NOT OK (CHANNEL A, B, C, OR D) Refer to CHL-I 155 

During a short busy sequence, status '50' was presented to 
the simulated channel microdiagnostic. When checked, the 
status was not as expected. Bytes 2 and 3 hold the received 
and expected status, respectively. 

STATUS IN IS ON AFTER STATUS HAS BEEN Refer to CHL-I 220 

PRESENTED (CHANNEL A, B, C, OR D) 

Following a short busy sequence, Status In was found to be 
still active. 

CUEND NOT UP (CHANNEL A, B, C, OR D) Refer to CHL-I 145 

Following a short busy sequence, the CU was selected and 
the CUEND branch was checked and found off. It should 
be on. 

CUEND BRANCH IS UP (CHANNEL A, B, C, OR D) Refer to CHL·I 145 

CUEND status was presented to the simulated channel. 
This should have caused the CUEND branch to go off. 
When sampled, it was found on. 

SEL TO WITH CHAN FREEZE (CHANNEL A, B, C, OR D) Refer to CS101 and 

1. This stop will occur if both channels being checked CHL-1475 

(A and B or C and D) have the same CU address. 
2. An attempt has just been made to select a control unit 

while the other control unit had the Freeze latch on. 
This should result in no selection. When the SEL TO 
branch was checked, it was found active. 

CHANNEL WRAPAROUNO ROUTINE SA MICRO 305 
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CHANNEL WRAPAROUND ERROR CODE DICTIONARY (ROUTINE 6A) CHANNEL WRAPAROUND ROUTINE 6A M I C R a 31 0 
Note: Error code and message bytes are determined on MICRO 25. 

CE Panel Lamp Display Possible Failing Replaceable Units Sync Additional Action and 
Errore. Test No. Single Chan More Than Only Channel Only Channel Only Channel Only Channel Address Error Description 

Reference Notes Code 2ND BYTE 3RD BYTE 4TH BYTE Machine 1 Chan Fails A Fails B Fails C Fails D Fails (hex) 

6A19 Not Used Not Used A-A1R2 A-A1R2 A-A1R2 A-A1R2 A-A1R2 A-A1R2 0554 SEL TO WITH CHAN FREEZE (CHANNEL A, B, C, OR 0) Reter to CS101 and 
*A-B1U4 *A-B1U4 *A-B1U4 *A-B1U4 *A-B1U4 *A-B1U4 1. This stop will occur if both channels being checked (A and 

CHL-1475 
*A-A1P2 *A-A1P2 *A-A1P2 *A-A1P2 *A-A1P2 *A-A1P2 B or C and D) have the same CU address. 
*A-A1J2 *A-A1J2 *A-A1J2 * A-A1J2 *A-A1J2 *A-A1J2 2. An attempt has just been made to select a control unit 

while the other control unit had the Freeze latch on. This 
should result in no selection. When the SEL TD branch was 
checked, it was found active. 

6A1C Not Used Not Used *A-B1U4 A-A1 R2 0570 FAIL TO SELECT FOLLOWING AN UNFREEZE Refer to CS101 and 

6A1D A-A1R2 *A-B1U4 CHL-1475 
It was verified that a CU could not be selected with the Freeze 
latch on in the other CU. When the Freeze latch was dropped, 
the CU should have selected. 

6A24 Not Used Not Used A-A102 *A-A102 *A-A1P2 *A·A1K2 * A·A1J2 052C STATUS IN NOT UP (CHANNEL A, B, C, OR D) Refer to CHL-I 220 
6A25 It was verified that the Freeze/Unfreeze switch worked 

properly in the selection of a CU. This allowed a Stacked 
Status sequence to be generated. Consequently, Status In 
should be on. When checked, it was found off. 

6A28 Received Status Expected Status = '50' A·A102 *A·A102 *A·A1P2 *A·A1K2 *A·A1J2 0500 STATUS NOT OK (CHANNEL A, B, C, OR D) Refer to CHL-I 155 
6A29 During a short busy sequence, status '50' was presented to 

the simulated channel (microdiagnostic). When checked, the 
status was not as expected. Bytes 3 and 4 hold the received 
and expected status, respectively. 

6A2C Not Used Not Used A-A102 *A·A102 *A·A1P2 * A·A1 K2 * A-A1J2 0514 STATUS IN IS ON AFTER STATUS HAS BEEN Refer to CHL-I 220 
6A2D PRESENTED (CHANNel A, B, C, OR 0) 

Following a short busy sequence using long term select, Status 
In was found to be still active. 

6A30 Not Used Not Used A-A102 A·A1U2 *A-A102 *A·A1P2 *A·A1K2 *A-A1J2 05AO CUENO NOT UP (CHANNEL A, B, C, OR D) Refer to CH L-I 145 
6A31 A·A1U2 wA-A1M2 A-A1U2 *A-A1M2 *A-A1M2 *A·A1M2 Following a short busy sequence, the CU was selected and 

the CUEND branch was tested and found off. The branch 
should be on. 

-.-

L.O All even numbered error codes are channel A or C failures, and each following *This is a multiple usage card. Refer to STA RT 900 - 909 for common part numbers. 
odd number refers to the related channel B or D failure. To isolate the 
problem to one channel, set up options to run each channel alone, starting with 
channel A, then 8, C, and D. If unrelated errors occur while running channels 
8, C, or D, ignore them and return to the first failure. 

3830-2 
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CHANNEL WRAPAROUND ERROR CODE DICTIONARY (ROUTINE 6A) CHANNEL WRAPAROUND ROUTINE 6A MICRO 315 
Note: Error code and message bytfls are detflrmined on MICRO 25. 

CE Panel Lamp Display Possible Failing Replaceable Units 
Sync Additional Action and 

Errore. Test No. Single Chan More Than Only Channel Only Channel Only Channel Only Channel Address 
Error Description Reference Notes Code 2ND BYTE 3RD BYTE 4TH BYTE Machine 1 Chan Fails A Fails B Fails C Fails D Fails 

6A34 Not Used Not Used A-A102 *A·A102 *A·A1P2 *A·A1K2 *A-A1J2 0544 CUEND BRANCH IS UP (CHANNEL A, B, C, OR D) Refer to CHL·I 145 
6A35 CUEND status has been presented to the simulated channel. 

This should cause the CUEND branch to go off. When 
sampled, it was found on. 

6A38 Not Used Not Used A-A1R2 A-A1R2 A-A1R2 A-A1R2 A-A1R2 A-A1R2 0554 SEL TO WITH CHAN FREEZE (CHANNEL A, B, C, OR D) Refer to CHL-I 475 

*A-B1U4 *A-B1U4 *A-B1U4 *A-B1U4 *A-B1U4 *A-B1U4 1. This stop will occur if both channels being checked (A and 
A-A102 *A-A102 *A-A102 *A-A102 *A-A102 *A-A102 B or C and D) have the same CU address. 

*A-A1K2 *A-A1K2 *A-A1K2 *A-A1K2 *A-A1K2 2. An attempt has just been made to select a control unit 
while the other control unit had the Freeze latch on. This 
should result in no selection. When the SEL TD branch was 
checked, it was found active. 

6A39 Not Used Not Used A-A1R2 A-A1R2 A-A1R2 A-A1R2 A-A1R2 0554 SEL TO WITH CHAN FREEZE (CHANNEL A, B, C, OR D) Refer to CHL-I 475 
*A-B1U4 *A-B1U4 *A-B1U4 *A-B1U4 *A-B1U4 1. This stop will occur if both channels being checked (A and 
*A-A1P2 *A-A1P2 *A-A1P2 *A-A1P2 *A-A1P2 B or C and D) have the same CU address. 
*A-A1J2 *A-A1J2 *A-A1J2 *A-A1J2 *A-A1J2 2. An attempt has just been made to select a control unit 

while the other control unit had the Freeze latch on. This 
should result in no selection. When the SEL TD branch was 
checked, it was found active. 

6A3C Not Used Not Used A-A1R2 A-A1R2 0570 FAIL TO SELECT FOLLOWING AN UNFREEZE Refer to CHL-I 475 and CS101 
6A3D *A-B1U4 *A-B1U4 It was verified that a CU could not be selected with the Freeze 

latch on in the other CU. When the Freeze latch was dropped, 
the CU should have selected. 

6A40 Not Used Not Used *A-A1M2 *A-A1M2 2A40 COMMO IS UP WITH NO SELECT Refer to CHL-I 220 
6A41 With the CU not selected, a command of 'FF' was placed on 

bus out, and Command Out was raised. The COMMO branch 
should have been off. When sampled, it was found on. 

6A44 Received Data Expected Data = '00' A-A1T2 A-A1T2 2A54 COMMAND OUT DEGATING FAILED (CHANNEL A, B, Refer to CHL-I 220 
6A45 C, OR D) 

'FF' was placed on bus out, and Command Out was raised. 
The NA register was then inspected to verify that nothing 
gated into it. It was not equal to '00'. Display bytes 2 and 
3 for received and expected data, respectively. 

L..Q All even numbered error codes are channel A or C failures, and each following -This is a multiple usage card. Refer to START 900 - 909 for common part numbers. 
odd number refers to the related channel 8 or 0 failure. To isolatfl the 
problem to 'one channel, set up options to run each channel alone, starting with 
channel A, then 8, C, and O. If unrelated errors occur while running channels 
8, C, or 0, ignore them and return to the first failure. 

3830-2 
CHANNEL WRAPAROUND ROUTINE 6A MICRO 315 
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CHANNEL WRAPAROUND ERROR CODE DICTIONARY (ROUTINE 6C) 

Note' Error code and message bytes are determined on MICRO 25 

CE Panel Lamp Display 
Errore. Test No. 
Code 2ND BYTE 3RD BYTE 4TH BYTE 

SC04 Not Used Not Used 
SC05 

SCOS Not Used Not Used 
SC09 

SCOC Not Used Not Used 
SCOD 

SC10 Not Used Not Used 
SC11 

SC14 Not Used Not Used 
SC15 

6C18 Not Used Not Used 
6C19 

6C1C Not Used Not Used 
6C1D 

6C20 Not Used Not Used 
6C21 

l.O All even numbered error codes are channel A or C failures, and esch following 
odd number refers to the related channel B or D failure. To isolate the 
problem to one channel, set up options to run esch channtll alone, starting with 
channel A, then B, C, and D. If unrelated errors occur while running channels 
B, C, or 0, ignore them and return to the first failure. 

3830-2 

) 

Possible Failing Replaceable Units 
Single Chan More Than Only Channel Only Channel Only Channel Only Channel 
Machine 1 Chan Fails A Fails B Fails C Fails D Fails 

A-A1U2 A-A1U2 
* A-B1 L2 *A-B1L2 

A-A1U2 A-A1U2 
*A-B1 L2 * A-B1 L2 
A-A1U2 A-A1U2 
A-B2K2 A-B2K2 
A-B2H2 A-B2H2 

A-A1U2 A-A1U2 
* A-B1 L2 * A-B1 L2 

A-A1U2 A-A1U2 *B-A1C2 *B-A1C4 *A-A1H2 *A-A1H4 
* A-B1 L2 * A-B1 L2 *A-A1M2 *A-A1M2 *A-A1M2 *A-A1M2 
*B-A1C2 *A-A1M2 
*A-A1M2 A-A1S2 

*B-A1C2 A-A1U2 *B-A1C2 *B-A1C4 *A-A1H2 *A-A1H4 
A-A1U2 * A-B1 L2 

*A-B1 L2 

*B-A1C2 A-A1U2 *B-A1C2 *B-A1C4 *A-A1H2 *A-A1H4 
A-A1U2 * A-B1 L2 A-A1S2 

*A-Bl L2 

*B-A1C2 A-A1U2 *B-A1C2 *B-A1C4 *A-A1H2 *A-A1H4 
A-A1U2 * A-B1 L2 

* A-B1 L2 

*B-A1C2 A-A1U2 *B-A1C2 *B-A1C4 * A-A1H2 *A-A1H4 
A-A1U2 *A-B1 L2 

* A-B1 L2 

, 

-This is a multiple usage card. Refer to START 900 - 909 for common part numbers. 
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CHANNEL WRAPAROUND ROUTINE 6C MICRO 320 

Sync** 
Additional Action and Address Error Description 
Reference Notes (Hex) 

2B04 XFER BRANCH IS UP (CHANNEL A, B, C, OR D) Refer to CHL-I 140 

XFER branch was sampled and found on when it should have 
been off. 

2B04 XFER BRANCH IS OFF (CHANNEL A, B, C, OR D) Refer to CHL-I 140 

XFER branch was sampled and found off when it should 
have been on. 

2B10 BFRDY BRANCH IS ON (CHANNEL A, B, C, OR D) Refer to CHL-I 145 

BFRDY (Buffer Ready) branch was found on when it should 
have been off. 

2B1C BFRDY BRANCH IS OFF Refer to CHL-I 145 

BFRDY (Buffer Ready) branch was found off when it should 
have been on. 

2BF4 DATA IN TAG IS ON (CHANNEL A, B, C, OR D) Refer to CHL-I 35 

Data In tag was found on when it should have been off. 

2BF4 DATA IN TAG IS OFF (CHANNEL A, B, C, OR D) Check jumper on A-A 1 U2. 

Data In tag was found off when it should have been on. See INST 16. 
Refer to CHL-135 

2B40 SERVICE IN TAG IS ON (CHANNEL A, B, C, OR D) Refer to CHL-I 35 

Service In tag was found on when it should have been off. 

2B40 SERVICE IN TAG IS OFF (CHANNEL A, B, C, OR D) Refer to CHL-I 35 

Service In tag was found off when it should have been on. 

• ·Sync on 2CXX (XX = 5th byte) and delayed sync on address '2B04', etc., 
to verify condition described in Error Description column. 

CHANNEL WRAPAROUND ROUTINE 6C MICRO 320 
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CHANNEL WRAPAROUND ERROR CODE DICTIONARY (ROUTINE 6C) CHANNEL WRAPAROUND ROUTINE 6C MICRO 325 
Note: Error code and message bytes are determined on MICRO 25. 

CE Panel Lamp Display Possible Failing Replaceable Units Sync** Additional Action and 
Errore. Test No. Single Chan More Than Only Channel Only Channel Only Channel Only Channel Address Error Description Reference Notes Code 2ND BYTE 3RD BYTE 4TH BYTE Machine 1 Chan Fails A Fails B Fails C Fails o Fails (hex) 

6C24 Not Used Not Used *A·A1M2 A·A1S2 *A·A1M2 *A·A1M2 *A·A1M2 *A·A1M2 2B54 SERVO BRANCH IS ON WHEN IT SHOULD BE OFF Refer to CHL·I 180 
6C25 *B·A1E2 *A·A1M2 *B·A 1 E2 *B·A 1 E4 *A·A1F2 *A·A1F4 SERVO (Service Out) branch was sampled and found on when 

*B·A1C2 *B·A1C2 *B·A1C4 *A·A1H2 *A·A1H4 it should have been off. 
A·A1S2 

6C28 Not Used Not Used A·A1S2 A·A1S2 *A·A1M2 *A·A1M2 *A·A1M2 *A·A1M2 2B58 SERVO BRANCH IS OFF WHEN IT SHOULD BE ON Refer to CHL-I 180 
6C29 *A·A1M2 *A·A1M2 *B·A1E2 *B·A1C4 *A·A1F2 *A·A1F4 SERVO (Service Out) branch was found off when it should 

*B·Al E2 *B·A1C2 *B·A 1 E4 *A·A1H2 *A·A1H4 have been on. 
*B·A1C2 

6C2C Not Used Not Used A·A1Q2 *A-A1M2 *A·A1Q2 * A·A1P2 * A·Al K2 *A·A1J2 2B4C BOPAR BRANCH IS ON Refer to CHL·I 165 
6C2D *B·Al E2 A·A1S2 *B·A1E2 *B·A1E4 *A·A1F2 *A·A1F4 The BOPAR (Bus Out Parity Check) branch came on while 

*B·Al F2 A·A1U2 *B·A1F2 *B·Al F4 *A·A1E2 *A·A1E4 good data was being placed on bus out. 
*A·A1M2 *A·A1M2 *A·A1M2 *A·A1M2 *A·A1M2 
A·A1S2 

6C30 Received Data Expected Data A·A1U2 A·A1U2 *B·A1E2 *B·Al E4 *A·A1F2 *A·A1F4 2B74 BUS IN GATING FAILED Refer to CHL·I 155 
6C3l *B·Al E2 *B·A1F2 *B·A1F4 *A·A1E2 *A-A1E4 The received data was compared with the expected data " *B·Al F2 and a mismatch was found. Display bytes 3 and 4 for received 

and expected data, respectively. 

6C32 Not Used Not Used A·A1T2 A·A1T2 A·A1T2 A·A1T2 A-A1T2 A·A1T2 2068 NO CHECK 2 Refer to PANEL 50 

6C33 A·A1S2 A·A1S2 Interface control check was forced. This should have caused 
a Check 2 but did not. 

6C34 Received Data Expected Data *A-Al L2 *A·A1 L2 *A-A1 L2 *A·A1 L2 *A·A1L2 *A·A1L2 2B88 BUS OUT NOT RECEIVED OK (CHANNEL A, B, C, OR D) Refer to CHL·I 165 
6C35 A-A1T2 A·A1T2 The bus out data received was not as expected. Display bytes 

A·B1 E2 A·B1E2 3 and 4 for received and expected data, respectively. 
A·A1U2 A·A1U2 

2EEO If program passes through '2EE8' address. 

6C36 Not Used Not Used A·A1Q2 A·A1T2 *A·A1Q2 *A·A1P2 *A-A1K2 *A·A1J2 2088 NO INTERFACE CONTROL CHECK Refer to CHL·I 185 

6C37 A·A1T2 A·A1U2 A·A1T2 A·A1T2 A·A1T2 A·A1T2 More than one channel tag was raised. These should have 
A·A1U2 A·A1N2 A·A1N2 

caused an interface control check, but did not. 

L..Q All even numbered error codes are channel A or C failures, and each following *This is a multiple usage card. Refer to START 900 - 909 for common part numbers. * ·Sync on 2CXX (XX = 5th byte) and delayed sync on address '2B54~ etc., 
odd number'refers to the related channel 8 or D failure. To isolate the to verify condition described in Error Description column. 
problem to one channel, set up options to run each channel alone, starting with 
channel A, then 8, C, and D. If unrelated errors occur while running channels 
8, C, or D, ignore them and return to the first failure. 

3830·2 
CHANNEL WRAPAROUND ROUTINE 6C MICRO 325 
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CHANNEL WRAPAROUND ERROR CODE DICTIONARY (ROUTINE 6C) CHANNEL WRAPAROUND ROUTINE 6C MICRO 330 
Note: Error code and message bytes are determined on MICRO 25. 

CE Panel Lamp Display Possible Failing Replaceable Units 
Sync** Additional Action and 

Errore. Test No. Single Chan More Than Only Channel Only Channel Only Channel Only Channel Address 
Error Description 

Reference Notes Code 2ND BYTE 3RD BYTE 4TH BYTE Machine 1 Chan Fails A Fails 8 Fails C Fails D Fails 

6C38 Received Data Expected Data A·A1T2 A·A1T2 *8-A 1 E2 *B-A1E4 *A-A1F2 *A-A1F4 2894 BUFFER PARITY CHECK Refer to CH L-I 155 

6C39 *8-A 1 E2 A-A1U2 *8-A1F2 *8-A1F4 *A-A1E2 *A-A1E4 During a Read operation, a 8uffer Parity check was detected 
*8-Al F2 A-A1T2 
A-A1U2 

as different data patterns were put through the buffer and 
bus in drivers. Display bytes 3 and 4 for received and 
expected data, respectively. 

6C3C Not Used Not Used A-A1T2 A-A1T2 A-A1L2 A-Al L2 A-A1L2 A-A1L2 2BE8 BUFFER PARITY CHECK Refer to CHL-I 155 

6C3D A-B2H2 A-B2H2 During a Write operation, bad parity was detected on bus out. 
A-A1U2 A·A1U2 This caused the buffer error. 

6C3E Not Used Not Used A-A1S2 A-A1S2 2BCO XFER CHECK IS ON Refer to CH L-I 180 

6C3F A·A1U2 A-A1U2 An XFER (Transfer) Check was detected while doing a Read 
A·A1T2 A-A1T2 or Write operation. 
A-B1E2 A-A1E2 

6C40 Not Used Not Used A-A1S2 A-A1S2 2B84 XFER CHECK IS DOWN Refer to CHL-I 180 
6C41 A-A1U2 A-A1U2 An XFER (Transfer) Check was forced during a Read or 

Write operation. When sampled, it was found inactive. 

6C42 Not Used Not Used A-A1E2 A-A1S2 2F64 XFER CHECK IS ON (CHECK A, B, C, OR D) Refer to CHL·I 180 
6C43 A-A1S2 A-A1U2 During a Read Truncation or Write Overrun operation or 

A-A1U2 A-A1T2 Halt 1/0, a XFER (Transfer) Check was detected. 
A-A1T2 A·A1E2 

6C44 Not Used Not Used A-A1S2 A-A1T2 2F64 XFER CHECK FAILED TO COME UP (CHANNEL A, B, C, Refer to CH L-I 180 

6C45 A-A1T2 A-A1S2 OR D) 
A-A1U2 A-A1U2 A XFER Check was forced by placing bytes of data into the 
A-B1E2 A-81E2 buffers and not transferring them out. When !i8mpled, the 

XFER Check was off. 

6C48 Not Used Not Used A-A1T2 A-A1S2 2F64 XFER CHECK IS ON (CHANNEL A, B, C, OR D) Refer to CH L-I 180 
6C49 A-A1S2 A-A1U2 A XFER (Transfer) Check was detected while doing a Read 

A-A1U2 A-A1T2 Truncation or Halt 1/0 operation. 
A-A1E2 A-A1E2 

l.O All even numbered error codes are channel A or C failures, and each following *This is a multiple usage card. Refer to START 900 - 909 for common pert numbers. * *Sync on 2CXX (XX = 5th byte) end deleyed sync on address '2894', etc., 
odd number refers to the related channel 8 or D failure. To isolate the to verify condition described in Error Description column. 
problem to one channel, set up options to run each channel alone, starting with 
channel A, then B, C, and D. If unrelated errors occur while running channels 
B, C, or D, ignore them and return to the first failure. 

3830-2 
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CHANNEL WRAPAROUND ERROR CODE DICTIONARY (ROUTINE 6C) 

Note: Error code and message bytes are determined on MICRO 25. 

CE Panel Lamp Display 
Error8l Test No. 
Code 2ND BYTE 3RD BYTE 4TH BYTE 

6C4C Received Data Expected Data 
6C4D 

6C50 
6C51 

Received Data Expected Data 

6C54 Received Data Expected Data 
6C55 

6C56 
. 

6C58 

6C5A 

L.O All even numbered error codes are channel A or C failures, and each following 

3830-2 

odd number refers to the related channel B or D failure. To isolate the 
problem to one channel, set up options to run each channel a/one, starting with 
channel A, then B, C, and D. If unrelated errors occur while running channels 
B, C, or D, ignore them and return to the first failure. 

©Copyright IBM Corporation 1975, 1976 
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Possible Failing Replaceable Units 
Single Chan More Than Only Channel Only Channel Only Channel Only Channel 
Machine 1 Chan Fails A Fails B Fails C Fails D Fails 

A-A1T2 A-A1T2 

*B-A1E2 A-A1U2 *B-A1E2 *B-A1E4 *A-A1F2 *A-A1F4 
*B-A1F2 *B-A1F2 *B-A1F4 *A-A1E2 *A-A1E4 
A-A1U2 

A-A1U2 A-A1U2 *B-A1E2 *B-A1E4 *A-A1F2 *A-A1F4 
*B-A1E2 *B-A1F2 *B-A1F4 *A-A1E2 *A-A1E4 
*B-A1F2 

A-A1U2 A-A1U2 

A-A1U2 A-A1U2 

A-A1S2 A-A1S2 
A-A1U2 A-A1U2 

*This is a multiple usage card. Refer to START 900 - 909 for common part numbers. 

('I 
) 

CHANNEL WRAPAROUND ROUTINE 8C MICRO 335 

Sync** Additional Action and 
Address 

Error Description 
Reference Notes 

2FE4 BUS OUT NOT OK (CHANNEL A, B, C, OR D) Refer to CHL-I 165 

Address Out was raised by the simulated channel (micro-
diagnostic) to force a Halt I/O sequence. The NA register 
was then checked to ensure that no data was gated from bus 
out. Display bytes 3 and 4 for received and expected data, 
respectively. 

2FA4 BUS IN NOT DEGATED Refer to CHL-I 155 

linD register was gated to bus in when it should not have been. 

2FA8 BUS IN NOT OK OR DATA IN/SERVICE IN IS UP Refer to CH L-I 155 
(CHANNEL A, B, C, OR D) 

Operational In gate was dropped, which should have resulted 
in inhibiting these in tags and bus in. If bus in does not equal 
'00', or Data In and Service In are not off, this error occurs . 

SELECTION COMPLETE - DATA NOT UP 
Selection has been completed, channel write mode is set and 
offset interlock is on but Data In is not up. Also return to 
this check via CA decode at the NA register if test below 
(6C58) is successful. 

SERVICE IN I~ NOT UP Check jumper on A-A 1 U2. 
Sequence shown in 6C56 has been successfully completed Refer to INST 16. 
(Data In was up) then a switch to service in (CA decode of 
NA register) has been executed but service in is not up. 

BUFFER READY UP Check jumpers on A-A 1 S2. 
Successful completion of Data In/Service In test sequence Refer to I NST 16. 
is followed by a switch to Channel Read mode. Data Out 
then Service Out is raised and Buffer Ready has been 
detected to be up. 

* ·Sync on 2CXX (XX = 5th byte) and delayed sync on address '2FE4', etc., 
to verify condition described in Error Description column. 

CHANNEL WRAPAROUND ROUTINE 6C MICRO 335 
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CHANNEL WRAPAROUND ERROR CODE DICTIONARY (ROUTINE 6E) 

Note: Error code and message bytes are determined on MICRO 25. 

CE Panel Lamp Display 

Erroret Test No. 
Code 2ND BYTE 3RD BYTE 4TH BYTE 

6E04 Not Used Not Used 
6EOS 

6E08 Not Used Not Used 
6E09 

6EOC Not Used Not Used 
6EOD 

6E10 Not Used Not Used 
6E11 

6E24 Not Used Not Used 
6E2S 

6E28 Not Used Not Used 
6E29 

l.O All even numbered error codes ere chennel A or C failures, and each following 

3830·2 

odd number refers to the related channel 8 or 0 failure. To isolate the 
problem to one channel, set up options to run each channel alone, starting with 
channel A, then 8, C, and D. If unrelated errors occur while running channels 
8, C, or 0, ignore them and return to the first failure. 

See EC 
History 

© Copyright IBM Corpontion 1972. 1973. 1975 

447460 I 447465 I 
19 Dec 75 15 Dec 7B 

Possible Failing Replaceable Units 
Single Chan More Than Only Channel Only Channel Only Channel Only Channel 
Machine 1 Chan Fails A Fails B Fails C Fails D Fails 

A·A102 A-B2P2 *A-A102 

I 
*A·A1P2 *A-A1K2 *A-A1J2 

*A-A1M2 *A-A1M2 *A·A1M2 *A-A1M2 *A-A1M2 *A-A1M2 
*B-A1C2 A-B2T2 *B-A1C2 *B-A1C4 *A·A1H2 *A-A1H4 
A-B2P2 A-A1S2 

A-1:32T2 A-A1R2 

*A·A1M2 *A-A1M2 
A·A1S2 A-A1S2 

A·A1S2 A·A1S2 *B·A1D2 *B·A1D4 *A·A1G2 *A·A1G4 
*B·A1D2 

*B·A1D2 A·A1S2 *B·A1D2 *B·A1D4 *A·A1G2 *A-A1G4 
A·A1S2 A·A1S2 A·A1S2 A·A1S2 A·A1S2 

A·A102 *A·A1M2 *A-A102 *A-A1P2 *A·A1K2 *A-A1J2 
*B-A1C2 A·B2P2 *B·A1C2 *B·A1C4 *A·A1H2 *A-A1H4 
*A·A1M2 *A·A1M2 *A·A1M2 *A-A1M2 *A·A1M2 
A-B2P2 

*A-A1M2 *A·A1M2 
A·A1S2 A-A1S2 

*This is a multiple usage card. Refer to START 900 - 909 for common part numbers. 

( ( 

CHANNEL WRAPAROUND ROUTINE 6E MICRO 340 

Sync Additional Action and 
Address Error Description 

Reference Notes (hex) 

0420 NO SELECTIVE RESET (CHANNEL A, B, C, OR D) Refer to CHL·I 190 

This error will occur if the Operation Mode switch is not in 
the Forced Logging position, or a Selective Reset was caused 
by droppinQ Operational Out while keeping Suppress Out up. 
If the Selective Reset worked properly, a branch to location 
'40' would have occurred. No such branch took place. 

04C4 OPERATIONAL IN FAILED TO DROP (CHANNEL A, B, C, Refer to CHL-I 220 
OR D) 

Following a Selective Reset, it was discovered that Operational 
In failed to drop. 

04AC DISCONNECT IN IS UP (CHANNEL A, B, C, OR D) Refer to CHL·I 130 

Following a Selective Reset, Disconnect In should be off. 
When sampled, it was found active. 

0454 DISCONNECT IN FAILED TO COME UP (CHANNEL A, Refer to CHL-I 130 
B,C,OR D) 

The microdiagnostic forced a Check 1 error. This should have 
caused the CU to raise Disconnect In. When checked, the 
Disconnect In tag was off. 

0420 NO SELECTIVE RESET (CHANNEL A, B, C, OR D) Refer to CHL-I 190 

A Selective Heset was caused as a result of a Disconnect In 
sequence. With the CU selected, a Check 1 was forced up. 
This caused the Disconnect In sequence, which should have 
caused a Selective Reset to occur. None occurred. 

04C4 OPERATIONAL IN FAILED TO DROP (CHANNEL A, B, Refer to CH L-I 220 
C,OR D) 

Following a Selective Reset, which resulted from a Disconnect 
In sequence while selected, the CU failed to drop Operational 
In. 

CHANNEL WRAPAROUND ROUTINE 6E MICRO 340 



CHANNEL WRAPAROUND ERROR CODE DICTIONARY (ROUTINE 6E) 

Note: Error code and meua!/fJ by tell are detflrmined on MICRO 25. 

CE Panel Lamp Display Possible Failing Replaceable Units 
Error .. Test No. Single Chan More Than Only Channel Only Channel Only Channel Only Channel 
Code 2ND BYTE 3RD BYTE 4TH BYTE Machine 1 Chan Fails A Fails B Fails C Fails D Fails 

6E2C Not Used Not Used A-A1S2 A-A1S2 
6E2D 

6E30 Not Used Not Used A-A1S2 A-A1S2 
6E31 A-B1U4 A-B1U4 

8100 

~ 

l.O All even numbered error codes are channel A or C failures, and each following -This is a multiple usage card. Refer to START 900 - 909 for common part numbers. 
odd number refers to the related channel 8 or 0 failure. To isolate the 
problem toone channel, set up options to run each channel alone, starting with 
channel A, then 8, C, and D. If unrelated errors occur while running channels 
B, C, or 0, ignore them and return to the first feilure. 

3830-2 
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Sync 
Address 
(hex) 

04AC 

0454 

CHANNEL WRAPAROUND ROUTINE 6E MICRO 345 

Additional Action and Error Description 
Reference Notes 

DISCONNECT IN IS UP (CHANNEL A, B, C, OR D) Refer to CHL-I 130 

Following a Selective Reset, which resulted from a Disconnect 
In sequence while selected, the CU failed to drop Disconnect 
In. 

DISCONNECT IN FAILED TO COME UP Refer to CHL-I 130 

The microdiagnostic forced a Check 1 error. This should have 
caused the CU to raise Disconnect In. When sampled, it was 
found inactive. 

This is the normal display while looping a selected test. 

CHANNEL WRAPAROUND ROUTINE 6E MICRO 345 
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CONTROL UNIT FUNCTION TESTS (Part 1 of 2) 

Routine 
No. 

82 

84 

86 

(Continued 
on 

MICRO 
402) 

3830-2 

Microdiagnostic Routines 

REGISTER TEST 

This test first checks the SA, SB, SC, and SO registers by resetting them to '00' and then 
incrementing them until a carry occurs. When the carry occurs, they should be '00' again. 
Test patterns of '00', 'FF', '01', 'AA', and '55' are then inserted into the SA register and 
transferred to each of the other registers and compared. This operation is repeated 256 times. 

CONTROL UNIT CHECKERS TEST 

This test forces certain Check 1 and Check 2 errors to test the ability of the checking circuits 
to detect them. Not all Check 1 and Check 2 errors can be forced. The program uses 
diagnostic selective resets and restarts to permit automatic operation ~ each forced Check 1 
is reset and the clock restarted under diagnostic program control. 

ALUAND BRANCH TEST 

All ALU operations are tested, using data such that all circuits used in the functions are exer· 
cised. All branching conditions are set, reset, and tested for proper operation of the branching 
function. 

Interface(s) must be disabled when running this diagnostic. 

a. 'FF' is ANDed with '00'. The expected result is '00'. If not, BAR = '0410'. 
b. '55' is exclusive ORed with '55'. The expected result is '00'. If not, BAR = '0418'. 
c. One bit is shifted left in a register by adding the register to itself, until a carry out occurs. 

Carry and 0 Bus Equal Zero are expected to occur together. If not, BAR = '0424' or '0428'. 
d. '01' is added to 'FF' with Store Carryon. Carry and ST3C on are expected to occur 

together. If not, BAR = '0430', '0434', or '0438'. 
e. With 'ST3C~ on 'FF' is added to '00' with Carry In active. The expected result is '00', 

if not, BAR = '0440'. 
f. '01' is added to a previously cleared register until a carry out occurs. 
g. '01' is added to another register each time a carry out from test F occurs; then test F 

is repeated until a carry out occurs from the second register. Before each add in test 
F, the two registers are added together (but without altering them), so that when test 
G ends with a carry out from the second register, all possible sums and carries in the 
adder have been exercised. 

© Copyright IBM Corporation 1972. 1973. 1975 
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Options 
(See MICRO 16) 

Loop Options 

'02' Bypass Loop Count 
'04' Inhibit Link 
'32' Loop Program 

Error Control Options 

'01' Continue on Error 
'3A' Loop on First Error 
'3E' Halt on Error 

(-' 
... /' 

(-/ c- ( (~ ... 

Parameter Entries 

BYTE NO. D~~~~~ T 

RANGE 
AVAIL· 

ABLE 
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CONTROL UNIT FUNCTION TESTS (Part 1 of 21 MICRO 400 

Comments 

Routine 82 does not provide standard error message displays. If the program does not complete 
within 15 seconds the program may be looping. See MICRO 405 for diagnostic procedure. 

Operating Instructions: 

1. Operation Mode switch to Forced Logging. 
2. Enter/Display switch to Program Data Entry/Display. 
3. Data Enter switches to '82' and operate Execute switch. 
4. If other than default options are desired, enter them when stop at 'C082' occurs. See 

MICRO 15, 16 for details of entering options. For default options skip this step. 
5. To start program set Data Entry switches to '38' and operate Execute switch. 

Normal stop without options is'C484'. Check 2 light is on during execution of this program. 

This test must be run in Forced Logging mode, otherwise a clock stop and Check 1 error 
will occur. Forced Logging allows diagnostic program control to permit automatic operation. 
To recover from this stop, operate Check Reset and Start switches. When '8407' error code 
appears, change Mode switch to Forced Logging and restart routine. If Clock Stop and 
Check 1 error occurs while in forced logging mode use error code '84xx'. See MICRO 
41 ()'420 for error cories. 
Operating Instructions: 

1. Operation Mode switch to Forced Logging. 
2. Enter/Display switch to Program Data Entry/Display. 
3. Data Entry switches to '84' and operate Execute switch. 
4. Ifather than default options are desired, enter them when stop at 'C084' occurs. See 

MICRO 15, 16 for details on entering options. For default options skip this step. 
5. To start program set Data Entry switches to '38' and operate Execute Switch. 

Normal stop without options is 'C484'. 

Routine 86 does not provide standard error message displays. If an error loop, clock 
stop or a Check 1 error occurs, refer to Error Dictionary ,on MICRO 425. 

Operating Instructions: 

Note: Disable interfaces to run this test. 

1. Operation Mode switch to Forced Logging. 
2. Enter/Display switch to Program Data Entry/Display. 
3. Data Entry switches to '86' and operate Execute switch. 
4. If other than default options are desired, enter them when stop at 'C086' occurs. See 

MICRO 15, 16 for details on entering options. For default options skip this step. 
5. To start program set Data Entry switches to '38' and operate Execute switch. 

Normal stop without options is 'C484'. 

CONTROL UNIT FUNCTION TESTS (Part 1 of 21 MICRO 400 
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CONTROL UNIT FUNCTION TESTS (Part 2 of 3) 

Routine 
No. MicrodiagnOitic Routine 

• h. T .. ts the OR function with the following inputs: 
(contlnwd 1. 'FF' OR 'FF' = 'FF' 
from 2. '00' OR 'FF' = 'FF' 
MICRO 3. 'FF' OR '00' = 'FF' 
aJ 

If MY telt doll not r .... ,t in 'FF', BAR = '0470' or '0478'. 

j. TIItI thlt '00' OR '00' = '00'. If not, BAR = '0480'. 

k. Tlltl thlt '7E' + '01' + c.ry In = '80'. If not, BAR = '0488'. 

I. Ttlts thlt' FE' - 'FO' + No Clrrv In = '00'. If not, BAR· '0490' + '02' + (no Clrry 
In. = '00'. 

m. Tats thIt. ONST21 ltltement in the telt L operltion I .... ST2 off. If not, BAR = 
'04F,'. 

n. By dynamically altering. functional word,.11 BR branch bitslnd all ST bits except ST1 
and ST4.re lit, relit, and tlltlCt for proper branching. If I f.ilure occurs, BAR = '0504' 
or '0608'. The contlnt of SO regilter will determine which br.nch f.iled. Error 
Dictionary entry = 'lA' (BAR) (SO reailter •• 

p. The CS field of. function.' word is dynamically altered so that each ST bit (except ST4. 
is set by • 1 to ST bit statement. The ST register is then tilted for '11110111'. If not, 
BAR = '0588'. 

q. The CS field of a functional word is dynamicallv altered so that each ST bit (except ST 4) 
is reset by a 0 to ST bit statement. The ST register is then tested for 'OOOOXOOO'. If 
not, BAR = '0578'. 

8A CE PANEL TEST 

This test checks all CE panel options and functions. 

3830·2 
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Control Options Parameter Entries 
(from 

Byte Default Range 
MICRO 16) No • Value Available 

See MICRO 427 and 428 for run procedures. 
for manual checkout. 
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CONTROL UNIT FUNCTION TESTS MICRO 402 

Comments 

If difficulty is encountered running this test, go to PANEL 30 

CONTROL UNIT FUNCTION TESTS MI C R 0 402 
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CONTROL UNIT FUNCTION TESTS (Part 3 of 3) 

Routine 
No. 

88 

96 

3830-2 

Microdiagnostic Routine 

STORAGE SCAN 

This test reads a storage location, saves the information in '05EO', and then tests the storage 
location by writing '00', 'FF', 'AA', and incrementing 1-bits through each bit position. The 
location is read out and compared following each write. The saved information in '05EO' is 
then restored to its original location. This procedure is followed until each storage location 
of the lower 4K is tested. Locations above 4K are tested without saving the original data in 
the location. The program tailors itself to the correct control storage size. 

'F' REGISTERS - CONTROL TEST 

This test checks the operation of the' F' registers IT F, G F, N F, and M F). Each of 
the 32 addressable register of GF, NF, and MF are checked for addressability and 
bit pattern acceptability. The TF register is checked for addressability control 
of GF, NF, and MF. The stepping of the TF address register (Bits 3-7) is checked 
when executing instruction using MF and TA registers. 

© Copyright 11M Corporation 191b 
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CONTROL UNIT FUNCTION TESTS MICRO 403 

Options Parameter Entries 
Comments (See MICRO 16) Byte Default Range 

No. Value Available 

Note 1: 

Set to highest avail-
1 '20' 'Ol'-'FF' Number of times to loop test. 
2 '00' 'OO'-7F' High order of beginning address. 

able address. See 
3 '00' 'OO'-'FC' Low order of beginning address. 

INTR 005 6r MFI 4 Note 1 'OO'·7F' High order of ending address. 
(hardcard) to 

5 'FC' 'OO'-'FC' Low order of ending address. 
determine storage 
size. 

Operating Instructions: 

1. Operation Mode Switch to Forced Logging. 
2. Enter Display Switch to Program Data Entry. 
3. Data Entry Switches to '88' and operate Execute Switch. 
4. If other than default options are desired, enter them when stop at 'C088' occurs. 

For default options, skip this step. 
5. To start program set Data Entry Switches to '38' and operate Execute Switch. 

Normal stop without options is 'C484'. 
Refer to MICRO 430 for Error Code Dictionary. 

Operating Instructions: 

1. Operation Mode Switch to Forced Logging. 
2. Enter/Display Switch to Program Data Entry/Display. 
3. Data Entry Switches to '96' and operate execute switch. 
4. If other than default options are desired, enter them when stop at C096' occurs. 

See MICRO 15, 16 for details on entering options. For default options, skip 
this step. 

5. To start program, set Data Entry Switches to '38' and operate execute switch_ 
6. If Check 1 error occurs use FSI 30. 

Normal stop without options is 'C484'. 

IBM CONFIDENTIAL 
UNTIL MARCH 26, 1976, UNCLASSIFIED THEREAFTER CONTROL UNIT FUNCTION TESTS MICRO 403 



--~-~------.~~ 

- - -------------~-------~-- ---- ------.- -- --------- ---

, 

I 
I 

~)OOOOOOOO,_ 000000000000000 00000 oooe 



(c (~' -" 
r" ' 

(' (':' (~' 
~,../ 

(' 
,/ 

(- (~ ('! 

MICRODIAGNOSTIC ERROR CODE DICTIONARY (CONTROL UNIT ROUTINE 82) 

ROUTINE 82 . REGISTER TEST 

Register Tests 

Read additional information under" Additional Action and 
Reference Notes." 

The sequence is as shown in BAR. 

. 

3830·2 447460 
19 Dec 75 

@Copyright IBM Corporation 1975. 1976 

447461 I 
12 Mar 76' 

BAR 
(Hex) 

bit 

0 

041C 0 

0424 
0428 0 

042C 

0434 
0438 0 

043C 

0444 
0448 0 

044C 

0454 
0458 0 

045C 

0504 0 

0 

Check·1 Register 

A B 
Reg Reg 

1 2 3 4 5 

X X X X X 

X X X 0 1 

X X X 0 1 

X X X 0 1 

X X X 0 1 

X X X 1 0 

X X X 0 1 

I 

Error Description 
Failing Register 

6 7 

X X Zero was added to zero and the results were 
placed on the D Bus (0 + 0 -D). The D Bus 
should have gone to '00', but when checked, it 
was not at '00'. The problem may be a 'hot' 
bit on A Bus, B Bus, or D Bus. 

X X SA register ~ 
SA register ~ 

X X SB register ~ 
SB register ~ 

X X SC register ~ 
SC register ~ 

X X SD register ~ 
SD register &.. 

X X GA register. See • on MICRO 406 

X X SA register. See • on MICRO 406 

("'" (~ 

Possible Failing 
Replaceable Units 

A·B1J2 
A·B1H2 
A·B1N2 

*A·B2D2 

*A·B2D2 

* A·B2E2 

*A·B2E2 

*A·B2D2 

*A·B2D2 

*A·B2E2 

*A·B2E2 

*A·B1E2 

*A·B2D2 
A·B2G2 
A·B2J2 
A·B2H2 
A·B2L2 

* A·B1G2 

*Multiple Usage 
Card 

(~" ('/ (~/ (~ 
,y' (~ ("\ 
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CONTROL UNIT ROUTINE 82 M I C R 0 405 

Additional Action and Reference Notes 

PROGRAM DETECTED ERRORS 

These routines cause the control unit to stop. When a stop occurs, perform 
the following: 

1. Set Enter/Display switch to Program Data Entry/Display. Bits 8 
through 15 specify the failing routine. 

! 
2. Set Enter/Display switch to BAR. Bits 0 thru 15 are the instruction 

address of the stop·or·failing instruction . 
3. Use the routine and the instruction address (BAR) to locate a 

failing unit from the listing. 

HARDWARE DETECTED ERRORS 

Hardware detected errors cause the control unit to stop with the Check 1 
light turned on. 

1,2. Steps 1 and 2 are the same as the above steps 1 and 2 for program 
detected errors. 

3. Set Enter/Display switch to Check 1 Reg. Bits 0·15 are t~e Check 1 
register. I 
Use the routine, the failing instruction address (BAR), and the 

I 
4. 

I contents of the Check 1 register to locate the FRU. 
i 

PROGRAM LOOP 

Determine if the program is in a loop by operating the Stop/SI switch. 
Each subsequent operation of this switch will execute one microprogram 
step. If in a loop, perform the steps listed under Program Detected 
Errors. 

• The failing register is reset to '00' and then incremented by + 1 
until a carry occurs. This error indicates that a carry failed to 
occur. The problem may be that the failing register is not gating 
onto the B bus or that the D bus is not gating into the failing 
register. 

a. Swap cards for symptom change 
b. Scope failing register input and output. 

: 

• The failing register is incremented by +1 until a carry occurs. 
At that time, the register should be equal to '00', but is not. 

a. Swap cards for symptom change 
b. Scope the failing register by looping in check bypass. 

CONTROL UNIT ROUTINE 82 M I C R 0 405 



MICRODIAGNOSTIC ERROR CODE DICTIONARY (CONTROL UNIT ROUTINE 82) 

ROUTINE 82· REGISTER TEST 

Register Tests 

Read additional information under" Additional Action and 
Reference Notes" on MICRO 405. 

3830-2 1447460 1447461 1 
19 Dec 75 12 Mar 7~ 
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BAR 
(Hex) 

0508 

050C 

0510 

0514 

0518 

051C 

0520 

0524 

0528 

052C 

0530 

0534 

0538 

053C 

0540 

bit 

0 1 

0 X 

0 X 

0 X 

0 X 

0 X 

0 X 

1 X 

0 X 

0 X 

0 X 

0 X 

0 X 

0 X 

0 X 

0 X 

Check·1 Register 

A B 
Reg Reg 

2 3 4 5 6 7 

GA register 

X X 1 0 X X TB register 

X X 0 1 X X GA register 

TB register 

X X 1 0 X X NC register 

X X 0 1 X X TB register 

NC register 

X X 1 0 X X TO register 

X X 0 1 X X NC register 

TO register 

X X X X X X TB register 

X X 1 0 X X MA register 

X X 0 1 X X TO register 

MA register 

X X 1 0 X X NB register 

X X 0 1 X X MA register 

NB register 

X X 1 0 X X TC register 

X X 0 1 X X NB register 

TC register 

X X 1 0 X X GB register 

X X 0 1 X X TC register 

GB register 

Error Description 
Failing Register 

~ 
e-.... 
0-., 
~ 
0-
EY 

~ 
f1 
EY 
e--.,-
et 
...... 
0" 
0' 
f)/ 

0' 
e' 
EY 
0' 

Possible Failing 
Replaceable Units 

*A-B1E2 

*A-B1M2 

* A-Bl E2 

*A-B1M2 

*A-B1L2 

*A-B1M2 

*A-B1L2 

*A-B1F2 

* A-Bl L2 

*A-B1F2 

A-B102 

* A-B1 E2 
A-A1M2 

*A-B1F2 

*A-B1E2 

*A-B1M2 
A-B302 

*A-B1E2 
A-A1M2 

*A-B1M2 

*A-B1L2 

*A-B1M2 
A-B302 

* A-Bl L2 

*A-B1M2 

*A-B1L2 

*A-B1M2 

*Mutliple Usage 
Card 

CONTROL UNIT ROUTINE 82 MICRO 406 

Additional Action and Reference Notes 

• The microdiagnostic was able to successfully set a pattern into 
the failing register, but an error occurred when it tried to gate I that register onto the A Bus. I 

I 

The pattern is in the SA register. I 

0 The microdiagnostic transferred the contents of a good register 
into the failing register, but an error was not detected until it 

I 
compared these two registers. This type of error would indicate 
that multiple bits are failing, for if only one bit failed a Check 1 
should have occurred. I 

I The pattern used is in the SA register. 

I 
I 

e The microdiagnostic was able to successfully set a pattern into I 
the failing register. It was also able to gate that register onto 
the A Bus, but an error occurred when it tried to gate that 
register onto the B Bus. 

The pattern used is in the SA register. 
I 

CONTROL UNIT ROUTINE B2 MICRO 406 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (CONTROL UNIT ROUTINE 82) 

ROUTINE 82· REGISTER TEST 

Register Tests 

Read additional information under" Additional Action and 
Reference Notes" on MICRO 405. 

1
437414 4Jun 73 

C)eopy,ight IBM Corpo,81ion 1973. 1975. 1976 

.. 

1447480 1447461 1 
19 DIC 76 12 Mar 76 

BAR 
(Hex) 

0544 

0548 

054C 

0550 

0554 

0558 

055C 

0560 

0564 

0568 

056C 

0570 

0574 

bit 

0 l' 

0 X 

0 X 

0 X 

0 X 

0 X 

0 X 

0 X 

0 X 

0 X 

0 X 

0 X 

O X 

0 X 

0 X 

Check·1 Register 

A B 
Reg Reg 

2 3 4 5 6 7 

X X 1 0 X X MC register 

X X 0 1 X X GB register 

MC register 

X X 1 0 X X NO register 

X X 0 1 X X MC register 

NO register 

X X 1 0 X X MB register 

X X 0 1 X X NO register 

MB register 

X X 1 0 X X NA register 

X X 0 1 X X MB register 

NA register 

X X 1 0 X X MO register 

X X 0 1 X X NA register 

MO register 

X X 1 0 X X GC register 

X X 0 1 X X MO register 

GC register 

X X 1 0 X X TA register 

X X 0 1 X X GC register 

Error Description 
Failing Register 

e--." ~ 
0---
~ 
e--., 
..... .-
tv' 
~ .... 
tV • tV 
81 
e-.,. 
·01 ., 

("" 

Possible Failing 
Replaceable Units 

* A-B1 L2 

*A-B1M2 

* A-B1 L2 

*A-B1F2, A-B1D2 

* A-B1 L2 

* A-Bl F2 

*A-B1M2 

*A-B1F2, AB102 

*A-B1M2 

*A-B1E2, A-A1T2 

*A-B1M2 

* A-B1 E2 

*A-B1F2 

*A-B1E2. A-A1T2 

*A-B1F2 

* A-B1 L2 

*A-B1F2 

* A-B1 L2 

* A-B1 E2 

* A-B1 L2 

·Multiple Usage 
Card 

(' (" 

CONTROL UNIT ROUnNE 82 MICRO 407 

Additional Action and Reference Notes 

.. The microdiagnostic was able to successfully set a pattern into 
the failing register, but an error occurred when it tried to gate 
that register onto the A Bus. 

The pattern is in the SA register. 

0 The microdiagnostic transferred the contents of a good register 
into the failing register, but an error was not detected until it 
compared these two registers. This type of error would indicate 
that multiple bits are failing, for if only one bit failed a Check 1 
should have occurred. 

The pattern used is in the SA register. 

• The microdiagnostic was able to successfully set a pattern into 
the failing register. It was also able to gate that register onto 
the A Bus, but an error occurred when it tried to gate that 
register onto the B Bus. 

The pattern used is in the SA register, 

CONTROL UNIT ROUnNE 82 MICRO 407 



MICRODIAGNOSTIC ERROR CODE DICTIONARY (CONTROL UNIT ROUTINE 82) 

Check-1 Register 
BAR 

ROUTINE 82 - REGISTER TEST (Hex) A B 
bit Reg Reg 
0 1 2 3 4 5 6 7 

Register Tests 0578 TA register 

Read additional information under" Additional Action and 0 X X X 1 0 X X GA register 
Reference Notes" on MICRO 405. 057C 

0 X X X 0 1 X X TA register 

0580 GA register 

0584 0 X X X 0 1 X X ST register 

0588 ST register 

058C 0 X X X 0 1 X X GO register 

0590 GO register 

0594 0 X X X 0 1 X X TG register 

0598 TG register 

059C 0 X X X 0 1 X X BR register 

05AO BR register 

05A4 0 X X X 0 1 X X GE register 

05A8 GE register 

05AC 0 X X X 0 1 X X ME regis~er 

05BO ME register 

05B4 0 X X X 0 1 X X NE register 

05B8 NE register 

05BC 0 X X X 0 1 X X TE register 

" 05CO TE register 

05FC MA register 

3830-2 

©Copyright IBM Corporation 1973. 1975. 1978 
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Error Description 
Failing Register 

~ 
e-., 
0-
~ 
e--
~ 
e-
e---. 
e--
e-
tv 
e-
CV' 
e-
CY 
&-' 
CV 
EY' 
0' 
tY' 

r'''',,"\ 0 0 " 

\.J 

(~~ 

\.. . ..f 

Possible Failing 
Replaceable Units 

* A-B 1 E2, A-B2H2 

*A-B1E2 

*A-B1E2 

*A-B1E2 

A-B2F2 

A-B2F2, A-B2M4 

*A-B1F2 

*A-B1F2 

A-B2F2 

A-B2F2 

A-B2F2 

A-B2F2 

*A-B1K2 

*A-B1K2 

*A-B1K2 

*A-B1K2 

*A-B1K2 

*A-B1K2 

*A-B1K2 

*A-B1K2 

A-B1Q2 

*Multiple Usage 
Card 

0 r) 
",--,' 

(~ ,j 

CONTROL UNIT ROUTINE 82 MICRO 408 

Additional Action and Reference Notes 

• The microdiagnostic was able to successfully set a pattern into 
the failing register, but an error occurred when it tried to gate 
that register onto the A Bus. 

The pattern is in the SA register. 

• The microdiagnostic transferred the contents of a good register 
into the failing register, but an error was not detected until it 
compared these two registers. This type of error would indicate 
that multiple bits are failing, for if only one bit failed a Check 1 
should have occurred. 

The pattern used is in the SA register. 

• The mic.rodiagnostic was able to successfully set a pattern into 
the failing register. It was also able to gate that register onto 
the A Bus, but an error occurred when it tried to gate that 
register onto the B Bus. 

The pattern used is in the SA register. 

CONTROL UNIT ROUTINE 82 MICRO 408 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (Special Ops and Checkers Routine 84) 

7. Determine error code and message bytes on MICRO 25. 2. Refer to START 900·977 for data flow by card and common card information. 

Error Code 
Error Description (Hex) 

.8400 
8401 

8402 

8403 

84xx 

3830-2 

Check 2 was on at entry to routine and will not reset. 

Check 2 failed to set or Check 2 branch failed. 

Check 2 did not reset after being turned on. 

1
447460 1447461 
19 Dec 75 12 Mar 76 

©COPyright IBM Corporation 1975. 1976 

CE Panel Lamp Display 
2ND BYTE 3RO BYTE 

Control Check conditions (NA Reg) CTl·1 check conditions (NO Reg) 

Bit Meaning Bit Meaning 
0 Channel Buffer Parity Check 0 Controller Check 
1 Interface Check - Chan A or C , 1 Select Active or Select Check 
2 Interface Check - Chan B or 0 2 CTl·1 Buffer Parity Error 
3 Data Transfer Check 3 Unexpected End Check 
4 CTl·1 Check (defined by 3rd byte) 4 Tag Bus Parity Check 
5 load S - Registers Check 5 Bus Out Parity Check 
6 Compare Assist Check 6 CTl·1 Transfer Error 
7 Interface Check Chan C/O or 7 Not Used 

Multiconnect 

(-' C.""" 
/ c c 

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
(Spec_I Opa end Check .... Routine 841 

c 

MICRO 410 

Possible Failing 
Additional Action and Reference Notes Replaceable Units 

B2H2 

B102 
B102 
A1R2 
A1N2 
A1M2 
B202 

B1M2 
B1B2 
B1R2 
A1T2 
A1N2 
B202 
B1U4 

B1R2 
B1M2 

B202 
B2C2 
B2B2 
B2H2 

Special Op 03 (check reset) failed to reset the Check 2 error. 
If card replacement does not fix problem, refer to PANEL 50. 

Error Alert (TB reg bit 2) was raised with both Select Hold and 
Select Active down. The reSUlting Select Active check should 
force Check 2. If card replacement does not fix problem, refer 
to PANEL 50 for second level of Check 2. (Check 2 branch is 
CH decode 11.) 

Special Op 03 (check reset) failed to reset the Check 2 error. 
If card replacement does not fix problem, refer to PANEL 50. 

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
(Spec_I Opa end Check .... Routine 841 MICR0410 



MICRODIAGNOSTIC ERROR CODE DICTIONARY (Special Ops and Checkers Routine 84) 

t. Oetermiilt error code end mftlBfltl bytes on MICRO 25. 2. Ref.r to STA RT 900-9 t t for dam flow by card and r;ommon card information. 

Received BAR 

Error Code Error 
(Hex) Description 

8405 Check 1 not as 
expected. 

3830-2 

Expected BAR 
Pointer 

2ND BYTE (Hex) 

74 

78 

AO 

A4 

A8 

BO 

B4 

B8 

CO 

F4 

447460 1447461 
19 Dec 75 12 Mer 76 

e>CopVright IBM Corporation 1975, 1976 

0000 OO()OO 

Expected Check 1 

3RO BYTE 4TH BYTE 5TH BYTE 6TH BYTE 

o 000000 o 

MICRODIAGNOSTIC ERROR.CODE DICTIONARY 
ISpeciel Ops enet Checkers Routine 84) MICRO 415 

Received Check 1 Possible 

7TH BYTE 

'00000000' 
'00000000' 

'0000 0010' 

~ -'00001000'- -

'0000 OOxO' 
'OOOOOOxO' 

-------
'0000 OxxO' 

- -'0000 OxxO' - -

o 

Failing 
Additional Action and Reference Notes Replaceable 

8TH BYTE Units 

B202 A. If card replacement doesn't fix problem, 
B2M2 refer to PANEL 40 for scope reference. 

Loop on error and use address '0574' as 
sync. 

B2P2 
B202 B. Same as A above. Use '0578' as sync. 

'0001 0000' B2B2 

'00100000' B2C2 
B302 

B202 C. Same as A above. Use '05AO' as sync. 
B2J2 

B1H2 
'0000 0000' B202 O. Same as A above. Use '05A4' as sync. 

B1J2 
r--,oooo 0000' - - -----8202 

B1N2 

'OxOO xOOO' E. Same as A above. Use '05A8' as sync. 
'OxOO xOOO' B202IBit 5 off 

F. Will be caused by entering wrong 
81S2 ------- 8202IBit goff 

control storage size at Hardcore 
'0000 xOoo' 

stop 'OBOO'. See START 25. B2H2,B1H2 
- ~OxOO 0000"7" - - ---- G. I f card B 1 G2 is present, the ECC 8202 IBit 12 

B3U2 off) jumper being plugged wrong on 

B1H2 B1G2 can cause this error. See 
I NST 20, step 6. 

B2N2 
H. Same as A above. Use '05BO' as sync. B202 

B1U4 

B202 I. Same as A above. Use '05B4' as sync. 
B2K2 

B202 J. Same as A above. Use '05B8' as sync 
B2K2 

B3T2 K. Same as A above. Use 'OSCO' as sync. 
B202 
B2L2 
A1S2 

B202 L. If card replacement doesn't fix problem, 
B2N2 refer to PANEL 40 for scope reference. 
B2M4 Loop on error and use 05AO as sync. 
B2B2 
B2C2 
B1J2 
B1N2 
B1S2 

MlCRODlAGNOSnC ERROR CODE DICTIONARY M I C R 0 ·415 
(Specitl Cps endChtckers Routine 84) 

o o 00 C) o 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (Special Ops and Checkers Routine 84) 
, 06termine error code and message bytes on MICRO 25. 2, Refer to STAR T 900-9' , for data flow by card and common card information_ 

Error Code Error Description 
Expected BAR 

CAS Address to Recycle (Hex) 2ND BYTE (Hex) 3RO BYTE (Hex) 

74 
r;:rn-0SAC r-0S11f 

8407 Failed to get Check 1, 05 U·~·~·~ o 0 
C c O-ST)C 

• • F F 

Set up GA. Force CHI( ,. 
JIIIore than 1 
qate to ST)r. 

r-0')BC r-0S18 

05 78 U·'''''·· o 0 
(' C STnRIf 

• • r F 

Set dlaqnost 1C F'orce CHII' 1. 
writE" latch. Store bad parity. 

r-0o;AO 

OS AO 1''''- I 
Pore. CHI( 1. 
TF r~ nonewastent 

r-0SA
" 

05 A4 : .... ~ I 
c 
• r 

Force CHte 1. 
GC should have 
bad parity. 

r-0~A8 
A as 'NO) ..... OAR 

05 A8 0 
c F1'CHIf 

• 
r 

Force CHI( 1. 
ND should haVe 
bad parlty. 

05 BO ! "~,,, 'I 
Force CHIC 1. 
lnvahd speclal 
operation ]1. 

I 05a .. 
c 

05 84 A 8000~lAR 
0 
c Note: If Check 1 does not occur, machine hangs up in loop, • r 

Force CHIC 1. 
Branch to 
lnvahd address. 

,-O~88 

Note: Block is not tested on machines with over 4K of 05 B8 
A IIOOO...,.IAR 
0 

If Check 1 does not occur, machine hangs c control storage. • r up in loop, 
Force CHIC 1. 
Branch to 
invalid address . 

.-o,co 
05 CO 

A 10(0)1DAR 
0 
C 

• r 
Force CHic: 1. 
Word at • 3000' 
should have 
bad parity. 

05AO I 05FO I 05F4 ! K=OOIOOOOI • SPEC:OC .~,~ I o K+O-+TF I--~ I--~ c 
05 F4 • • • • r r 

Set up the TF Reg Force bid parity ForceCHK I. 
controls to force inTF Reg. GC should have 
bad parity, Bad parity, 

3830-2 

@Copyright IBM Corporation 1972, 1973,1975,1976 

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
(Special Cps and Checkers Routine 84) MICRO 420 

Possible Failing Additional Action and Reference Notes Replaceable Units 

This test must be run in forced logging mode; otherwise a 
B2Q2 

Selective Reset and restart will not occur following the forced B2M2 
B2M4 Check 1 errors, 

a, If card replacement does not fix problem, refer to PANEL 40 
for scope reference to see why expected Check 1 (see error 

B1U4 code 8405 for expected Check 1 message bytes) did not 
B202 occur. Recycle addresses indicated at left, using Check 
B1S2 Bypass for scope loop, Suspect trileads, 
8202 
B2E2 

B202 
B2J2 

8202 

8202 

82Q2 
B1U4 

B202 
B2K2 

B202 
82K2 

8202 
B2L2 

B202 
B2J2 
B1G2 

MICRODIAGNOSnC ERROR CODE DICTIONARY 
(Speci .. Cps .... Checken Routine 84) MICRO 420 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (CONTROL UNIT ROUTINE 86) 
CONTROL UNIT ROUTINE 86 MICRO 425 

t. Match BAR indication with listing on these pages ulltil a match is found. Take action indicated. 2. Refer to START 900·911 for data flow by card and common card information. 

BAR Error Description CAS FEALD Possible Failing Additional Action and Reference Notes 
(hex) Replacealbe Units 

ROUTINE 86 - ALU BRANCH TEST 

-
Display Begin test with Operation Mode switch set to Forced Logging mode. 
BAR on There are no expected stops. 

Stop ~ 

0410 Test ALU AND function 'FF' is anded wtih '00'. Result should RA103,104, Replace cards in the 
be '00'. RA203,204 following order: 

Program Detected Error 
1. B1N2 When a stop occurs, perform the following: 

0418 Test ALU Exclusive OR function. '55' is exclusive ORed with '55'. RA103,104, 2. B1H2 } Same part I 
Result should be '00'. RA203,204 3. B1J2 number. 1. Set Enter/Display switch to Program Data Entry/Display. Bits 8 through 15 specify the failing routine. 

May be 2. Set Enter/Display switch to BAR. Bits 0 through 15 are the instruction address of the stop or failing 
swapped. instruction. 

0424 Test of carry out and D bus = 0 RA302 
3. Use the routine and the instruction address (BAR) to locate a failing unit. 0428 

Hardware Detected Error 

0430 
Test ot carry and ST3C DE302 Hardware detected errors cause the control unit to stop with the check·l light turned on. 
No Carry or ST3C 

0434 No Carry 
1. Set Enter/Display switch to Program Data Entry/Display. Bits 8 through 15 specify the failing routine. 

0438 NoST3C 2. Set Enter/Display switch to BAR. Bits 0 through 15 are the instruction address of the stop or failing 
instruction. 

0440 With ST3C on, 'FF' is ANDed to '00', with carry in active. RA303 
Result should be '00'. 

Loop failure when possible. 

0470 Test all bit OR function RA103 
0478 Check trilead and land patterns when card replacement does not resolve the problem. 

For all hardware detected check·l errors, refer to Fault Symptom Index (begins on FSI 10). 
0480 Test no bit OR function RA103 

Refer to ALU check CTRL 60 and RA 303. 
0488 Test that '7E' + '01' + carry in = '80' RA103 

0490 Test that 'FE' - 'FD' + no carry in = '00'. RA303 

04F8 Test DNST21 statement in the test 100p,Ieaves ST2 off B2L2 
04FC B2M4 

0568 Test setting of each ST bit except ST4, by l_ST bit statement RB10l,l02 B2L2 

0578 Test resetting of each ST bit except ST4, by 0 -ST bit statement RB10l,l02 B2L2 

0504 All branch bits, all ST bits except STl and ST4 are set, reset and RB10l,103 If SO register = '34', '45', 
0508 tested for proper branching. '66', replace B2L2. 

Display SO register to determine branching failure. If SO register = 77', '88', 
'99', 'AA', replace B2F2 

B2 L2, B2S2, B 1 U4 

3830·2 
CONTROL UNIT ROUTINE 86 MICRO 425 

©Copyright IBM Corporation 1972. 1973.'975.1976 
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CONTROL UNIT ROUTINE 8A (Part 1 of 2) 

CE PANEL TEST 

• Scope using FEALDs. 

3830-2 

SET SWITCHES TO 
CE _IIAL MODE 
ANO CHA_L Al8 

ENABLE OFF. 

LOAO ROUT I HE 
'lA' 

USE CONTROL 
OPTION '31' 

OPERATE START 

ROUTINE STARTS WITH 
'0001' IN PROGRAM 

OISPLAY INDICATORS. THE 
NUMBER OOUBLES EACH 

~~~gfo~=I~EH I '8RO~A~~S 
THAT F"A I L TO SET OR 

RESET • 

'&AOO' IN 
PROGRAM OISPLAY 

LAMPS 

SET MOOE SWITCH 
TO NORMAL 

8ZNZ BZTZ CLOCK 
START-STOP 

CONTROL 

CORRECT PROBLEM. 
TEST. RETURN TO 

CUSTOMER. 

G:>Copyright IBM Corporation 1972. 1973. 1975.1976 

0 0 0 r" U 0 0 0 0 

LOAO PROCEOURE IS 
ON MICRO 15. IF 
UNABLE TO LOAO 
ROUTINE. SEE PANEL 
30 FOR MANUAL 
CHECKOUT PROCEDURE. 

CHECK FOR BAD 
LAMPS OR 

OR I YERS 

,,c~ 
\..J 0 

SET MODE 
SWITCH TO CE 
NORMAL 

OPERATE STOP/SI 
SWITCH ONCE 

SET ENTRY/DISPLAY 
SWITCH TO PGM 
DATA ENTRY/DISPLAY 
AND OPERATE START 

'&AOZ' LOOP IN 
PROGR AM 0 I SPLA Y 

LAMPS 

SET DATA ENTRY 
SWITCHES TO 

'99' 

OPERATE EXECUTE 

SET DATA ENTRY 
SWITCHES TO 

'00' 

OPERATE EXECUTE 

0 0 0 " 

LOAO Me 
REG I STER WITH 

'66' 

SET IAR TO 
I05FC' 

STORE THE 
FOLLOWING WORD 
'0510FFII' 

SET IAR TO 
'046C' 

SET ENTRY/DISPLAY 
SWITCH TO PGM 
DATA ENTRY/DISPLAY 
ANOOPERATE START 

0 r"" \J 

8AO DATA IN 
REGISTERS. PROGRAM 

DISPLAY, 
0-7 ANO 8-15 

EXPE~~~9-1-~~~ I YEO 

REGISTER 
CIRCUITRY 

BAD OATA IN 
REGISTERS. PROGRAM 

DISPLAY: 
0-1 AND 8-15 

EXPEC;~~r:-I-~~~~ I YEO 

BAO DATA IN 
REGISTERS. PROGRAM 

OISPLAY, 
0-7 ANO I-IS 

EXPE~~~9-1-~~~~ I YEO 

REGI STER 
CIRCUITRY ON 

SII956 

INLlNE BRANCH 
FAILURE 

CORRECT PROBLEM. 
TEST. RETURN TO 

CUSTOMER. 

III I I/Z4/TZ 

f~ .0 V l.-y 

------------------ ---------------------------------

Flow 
Entry 

• • • • • • • • • • • e 

0 r"l>· ' ·1 
'-Y 

BZTZ EXECUTE 
SWI TCH 

CIRCUITRY 

SCOPE TO REPAIR 

MACHINE RESET 
CIRCUITS 

QUICK TEST CHART 

Function IAR 
Tested Set 

lamps & drivers 0424 

Mode sw. & single cycle 0510 

Deta entry switches 0510 

Manuel reg. loading 0454 

Addressing and 05FC storage alter 

Recycle 058C 

ACR stop 057C 

Stop switch 0584 

Micro reg. loading 05C0 

Check-1 05EO 

Check-2 04AC 

Check Stop switch 0488 

0 0 10 
'-Y 

YES 

Exit 

8AOO 
Display 

8A02 
Display 

8A08 
Display 

8A10 
Display 

8A20 
Display 

8A30 
Display 

05AC 
IAR 

05C4 
IAR 

8A60 
Display 

O4A4 
IAR 

0480 
IAR 

8A80 
Display 

0 

CONTROL UNIT ROUTINE 8A (Put 1 of 21 

For Single Function 
Testing and Midtest 
Entry 

Special 
Inst. 

SA=OO at start 

ST7=0 at start 

Match chart 
upon exit 

Ck-1 at exit 

Ck-2 at exit 

SET ACR TO 
"OS90' 

SET JAR TO 
'OSIC' 

SET 
RECYCLE/SYNC/ STOP 

SWITCH TO RECYCLE. 
OPERATE CHECK RESET 

SWITCH. 

OBSERVE THAT 
ADDRESS COMPARE 

LAMPS RESET 

SET ENTRY IDISPLAY 
SWITCH TO PGM 

NO 

DATA ENTRY/DISPLAY 
AND OPERATE START 

CONTRQL UNIT ROUTINE 8A CPlrt 1 of 21 

0 0 0 0 0 

MICRO 427 

SCOPE TO REPAI R 

ACR-LA205 RL301 
5.-0£505 

MICRO 427 

;<) 0 ~ 0 I ' V '-- I 
( 
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CONTROL UNIT ROUTINE SA (Part 2 of 2) 

CE PANEL TEST (Continued) 

• 

3830-2 

( 

MICRO 427 

SET AeR TO ·os.c· 

SET 
REC VCLEI 5 YNC ISTOP 

SWITCH TO STOP 

OPERATE START 

SET 
REC YCLE J 5 YNC I 5 TOP 

SWITCH TO SYNC 

SET SYNC/STOP 
SWITCH TO STOP 

OPERATE CHECK 
RESET 

SET ADDRESS 
ENTRY 5 •• TCHES 

TO 'OSC4' 

'SA)I' STOP 
FA ILEO TO 
RECYCLE. 

SCOPE TO REPAIR 

COMPARE 
EQUAL -RL4Q 7 - 301 

CAR-RL304-404 
ACR-LAZD5 
SW-OE505 

CORRECT PROBLEM. 
rEST; RETuRN TO 
CuSTOMER 

SCOPE TO REPAIR 

COMPARE 
EQUAL-RL301-401 

CAR-RL304-404 
ACR-LAZ05 
SW-DE~O~ 

STOP. ADDRESS 
COMPARE STOP SWI TCH 
CIRCUITRY ON DE~O~ 

(
-~ 

" 

OPERATE START 
SWITCH TWICE 

SET SYNC/STOP 
SWITCH TO SYNC 

SET ENTER/DISPLAY 
SWI TCH TO PROGRAM 

DATA ENTRY AND 
OPERATE START 
SWITCH TWICE 

'8AbO' IN 
PROGRAM 01 SPLAY 

LAMPS 

CHECK REGI STERS WITH HART 

0lmR ""'iNN'ER ~ OUT'ER 
MC-O~ ME-IB BLANK SA-OO 
BR-OE MF ST-I I SB-O I 
GC-OO TE-IA GO-IZ SC-OZ 
MO-OC TF TG-13 SO-03 
MA-OB NE-I' NO-14 GB-04 
TO-OA ~ NC-IS GA-OS 
To4-09 GE-18 NB-If, 18-06 
MB-OB _G_~ __ ...!£.:.!!... NA-Ol 

CHECK OUT REGISTER 
AND ITS ASSOCIATED 
CIRCUITRY ON LOGIC 
PAGES 

SCOPE TO REPAIR 

CHECK 11NOICATOR 
CIRCUITRY ON RC106 
IECD ON PANEL 401 

CORRECT PROBLEM. 
TEST. RETURN TO 

CUSTOMER. 

I ~~511~Ja~~ 
C>Capyrigllt IBM Corporation 1975, ~19:7:6:---...J'-':"'--'-':"'.L---_..J _____ L ____ ..1 _____ L ____ J 

C (' 

SET MODE SWI TCH 
TO BYPASS 

OPERATE CHECK 
RESET AND START 

SWITCHES 

SET MODE SWI TCH 
TO CHECK STOP 

OPERATE CHECK 
RESET SWI TCH 

SET 
ENTER/OI SPLAY 
SWI TCH TO PGII 

DATA ENTRY AND 
OPERATE START 

'!ABO' STOP 

CHECK 2 INDICATOR 
CIRCUITRY ON RCI06 
IECD ON PANEL SOl 

OPERATE START 
SWITCH TO 

RESTART 

MIZ 10/IZ/1Z 

( ""; 
j;/ 

CE PANEL CHECKOUT ROUTINE 8A (Part 2 of 21 MICRO 428 

t E and F regs are optional with features. 
See INTR 005 for feature codes for these registers. 

CE PANEL CHECKOUT ROUTINE 8A (P8I'1 2 of 21 MICRO 428 



MICRODIAGNOSTIC ERROR CODE DICTIONARY (STORAGE SCAN 88) MICROOIAGNOSTIC ERROR CODE DICTIONARY. (Stor ... San "' MICRO 430 
1. M.teh BAR indic.tion with Ii.ting on the", fJIIfI#Il until. "",teh 

i. found. Tille. «tion indic.r.d. 
2. Refer to START 900-911 for data flow by card and common 

card information. 
3. R.t.r to LGND _tion for lOf/ic I'Imbology, voIt..,l.v.I., .te. 

Error 
Code 

88--

88XX 

3830-2 

Test 
No. Error Description 

This routine detects single or multi bit failures. Further para-
meter descriptions on MICRO 400. 

With HaltOn Error (3E) option selected the following error 
message is possible. 

XX = the failing bit or bits for the word under test. 

\
447460 \ 447461 
19 Dec 75 12 Mar 76 

C)Capyrlght IBM Corporetion 1975. 1976 

CE Panel Lamp Display Possible Failing 
Additional Action and Reference Notes 

2ND BYTE 3RD BYTE 4TH BYTE Replaceable Units 

For Check 1 error action other than storage errors refer to FSI 30. 
Refer to FSI 32, 33 for error analysis of storage errors and 
operating instructions. 

High order portion of failing Low order portion of failing Failing byte (0, 1, 2, or 3) Refer to FSI 32 and FSI 33. 
address. address. 

MICRODIAGNOSTIC ERROR CODE DICTIONARY (Storage San 881 MICRO 430 
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MICRODIANGOSTIC ERROR CODE DICTIONARY (ROUTINE 96) 

Error Code 2nd Byte 

96A1 TF 
Reg 

96A2 TF 
Reg 

96A3 
TF 
Reg 

96C1 
TF 
Reg 

TF 96C2 
Reg 

96C3 TF 
Reg 

96C4 TF 
Reg 

96C5 TF 
Rey 

96C6 
TF 
Reg 

96C7 TF 
Reg 

96C8 TF 
Reg 

96C9 TF 
Reg 

96CA TF 
Reg 

9601 TF 
Reg 

9602 TF 
Reg 

9603 TF 
Reg 

3830-2 

3rd Byte 

GF-X 
was 

NF-X 
was 

MF-X 
was 

GF-O 
was 

NF-O 
was 

MF-O 
was 

GF-X 
was 

NF-X 
was 

MF-X 
was 

TF 
Reg 

GF-O 
was 

NF-O 
was 

MF-O 
was 

GF-X 
was 

NF-X 
was 

MF-X 
was 

1447460 
19 Dec 75 

© Copyright IBM Corporation 1975 

Possible Error Description 
4th Byte FRU 

GF-X 
A-B1G2 "GF-X" register addressing failure. SIB 

NF-X A-B1G2 
SIB "NF-X" register addressing failure. 

NF-X 
A-B1G2 "MF-X" register addressing failure. 

SIB 

00 A-B1G2 "GF-O" fetch should contain Os, TF Reg is set up for semistep mode (CO). 

00 A-B1G2 "NF-O" fetch should contain Os, TF Reg is set up for semistep mode (CO). 

00 A-B1G2 "MF-O" fetch should contain Os. TF Reg is set up for semistep mode CB of 
MF should step TF Reg by 1". 

GF-X 
A-B1G2 

"GF-X" selected, did not contain the address calculated for proper TF Reg 
SIB operation. 

NF-X A-Bl-G2 
"NF-X" selected did not contain the address calculated for proper TF Reg 

SIB operation. 

MF-X 
A-Bl-G2 "MF-X" select, did not contain the address calculated for proper TF Reg 

SIB ,operation. CB and CD of MF should only step TF once. 

N/A A-B1-G2 
TF Register address control did not step back to 0 when last address was 
1 F and a step condition executed. 

GF-O 
A-Bl-G2 GF-X should contain its address. TF addr reg is stepped by CD of TA 

SIB 

NF-O A-Bl-G2 
TF Reg was not stepped to CO after being DF and a CD to TA 

SIB was executed. 

MF-O "D" bus contents were not stored into M F-O when CD of TAwas executed. 

FF 
A-B1-G2 

GF-X 
"GF-X" encountered an unexpected data word pattern. SIB A-B1G2 

NF-X 
SIB A-B1G2 "NF-X" encountered an unexpected data word pattern. 

MF-X 
SIB A-B1G2 "MF-X" encountered an unexpected data word pattern. 

IBM CONFIDENTIAL 
UNTIL MARCH 26, 1976, UNCLASSIFIED THEREAFTER 

("", C (" ~,' " ,~, 

MICRODIAGNOSTIC ERROR CODE DICTIONARY (ROUTINE 961 M I C RO 440 

Additional Action & Notes 

Each register has its address stored into it. All registers are checked 
to make sure each register contains its address. 2nd byte of error 
display is TF register with register address control. The 4th byte is the 
expected address value. 

Bit 0 of TF register = 1 allows the TF address register (Bits 3-7) to be step by 
instruction "O+MF-+GC". Each register addressed will contain its 
address. 

The sequence of instructions is: O+GF-X-GF, O+NF-X-NF, & 
O+MF-+MF. The last instruction should step the TF address control 
1 time each time it executes; GF, NF, and MF register contents are checked 
(should contain its address 01-lF). 

With TF register = OF, the execution of O+MF~MF should step TF 
register to CO. 

Each time the instruction O+GF-TA is executed, TF register is stepped 
once. 

TF was DF and the instruction O+NF-TA was executed. 

Each time CD of TA is executed, the D Bus should be stored 
into the selected M F register, controlled by the TF register. 

Each register address is selected, set to O's, and 1 's added to it until 
the register is stepped back to zero. A check .is made after adding each 1 
into the selected register address. TF register indicates the selected 

register address. 

MICRODIANGOSTIC ERROR CODE DICTIONARY (ROUTINE 96) M Ie R 0 440 
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CONTROL INTERFACE (CTL-I) WRAPAROUND TEST CONTROL INTERFACE (CTL-II WRAPAROUND TEST MICRO 500 
DESCRIPTION 

To verify that the control interface logic in the storage 
control unit is functioning properly and has the ability 
to transmit and receive data and control signals, a test 
cable and microdiagnostics are provided. 
When connected, the cable takes the control interface 
outbound lines and loops them back into the control 
interface inbound lines. (See MICRO 506 for block 
diagram.) 
Diagnostic routines 8C·94 exercise the control 
interface logic by raising outbound control and data 
lines and analyzing the returned inbound lines. 
Detection of a failure is indicated by a check·1 
or a normal error message. The Message Table on 
this page indicates the proper CE action. 
The hardware tested includes: 

• Control interface logic: 
locations B1B2, B1B4, B1C2, 
B1 C4, B1 D2, B102, B1 R2. 

• Contro! unit logic associated 
with control interface: 
locations B1 E2, B1 F2, B1 L2, 
B1 M2, B1 P2, B1U4, B2D2, 
B2E2, B2F2, B2L2, B2M4. 

• Control interface cables and 
connectors. 

RUNNING INSTRUCTIONS 

1. Disable channel interfaces. 
2. Install control interface wraparound 

cable in 3830-2 as shown below. 

3. Set Operation Mode switch to CE Normal. 
4. Set Enter/Display switch to Program Data Entry/Display. 
5. Set Data Entry switches to '8C'. 
6. Operate Execute switch. 
7. Set Data Entry switches to '38'. 

383().2 447460 1447465 
19 Dec 75 15 Dec 78 

© Copyright IBM Corporation 1975, 1978 

Message Table 

TA 
Reg 

Select Active 
Tag Valid 
Normal End 
Check End 

Unselected Alert 1 

CTL-I 

MA 
Reg 

CTL-I 
Bus 
Out 

CTL-I 
Logic and 
Control 

TO 
Reg 

Tag Gate 
Sync Out 
Response 
Recycle 
Select Hold 

CE Panel Indication 

-Program Display Lamps-

1000 1111 xxxx xxxx 

1100 0100 1001 0100 

1000 0001 xxx x xxxx 

(For any other display, see 
MICRO 16.) 

Other Indicators 

Clock Stopped, Check 2. 

Clock Stopped, Check 1. 

.... 
• • • • Storage Control Unit 

• • 
8. Operate Execute switch. The control interface • 

tests will begin to run and will continue until all tests • 
are complete or an error is found. If normal • 
completion display of 'C494' is not received, see • 

Message Table for action. - - - - - - - - - - - - - - - - - -- - - -- - - - - - -- - - --. 
9. If all tests run successfully with the wraparound cable ./ / 

installed in the 3830-2, the interface cables and data path 3830-2 F~t Controller 

through the controller may be tested by attaching the 
wraparound cable in the last controller as shown at right. 

Note: Since the wrap test effectively doubles the length 
of the control Interface cable, it is recommended that 
the cable length from the storage control to the last 
controller does not exceed 150 feet. Greater cable length 
could result in marginal test results due to the line and 
connector attenuation. 
Remove terminators (see device MLM for location); then 
install control interface wraparound cable in their place. 
Power off all controllers; then rerun diagnostic routines 
8C·94. 

Control Interface Connectors 

/" 
/' 

Last Controller 
./ 

Wraparound Cable 

Description 

Tests is running; no errors 
have been found. 
If clock stopped, see below. 

Test has completed with no errors. 

Test has found an error; 
1. Determine error code (MICRO 25). 
2. Use error code to enter error code 

dictionary (begins on MICRO 515). 

Description 

Test forces check-2 errors. 
Do not run in check-stop mode. 

Record IAR and BAR. 
Compare with listings in 
Control Interface Check-1 

Analysis Dictionary (begins 
on MICRO 800). If no 
match is found, see FSI 
30-55 to analyze failure. 

CONTROL INTERFACE (CTL-II WRAPAROUND TEST MICRO 500 

( 



CONTROL INTERFACE WRAPAROUND TEST (SCOPE POINTS AND CABLE DIAGRAM) SCOPE POINTS AND CABLE DIAGRAM MICRO 505 

CIOUTBOUND LEAVES WRAPAROUND ENTERS ENTERS CIINBOUND 
LINE NAME DRIVER LEAVES BOARD CONNECTOR CABLE CONNECTOR BOARD RECEIVER LINE NAME 

This chart is to be used with 
BUS OUT 0 B1B2B09 B1A4B04 BUS 004 ~ BUS J04 B1A4004 B1C2J13 BUS IN 0 Control interface wrap-

around tests BC-94. 
BUS OUT 1 B1B2B05 B1A4B05 BUS B05 • BUS G05 B1A4005 B1C2009 BUS IN 1 

BUS OUT 2 B1B2B10 B1A4B06 BUS 006 ---.. If one of the microdiagnos-
BUS J06 B1A4006 B1C2G12 BUS IN 2 tics stops with an error code 

which indicates that a signal 
BUSOUT3 B1B2B07 B1A4B07 BUS BOa ---. BUS Goa B1A401)7 B1C2004 BUS IN 3 was placed on an outbound 

line and its return was not 
BUS OUT4 B1B2010 B1A4B09 BUS 009 ~ BUS J09 B1A4009 B1C2J12 BUS IN 4 received on an inbound line, 

BUS OUT 5 B1B2011 B1A4B10 BUS B10 ~ BUS G10 
use this diagram to locate the 

B1A4010 B1C2006 BUS IN 5 failing unit. 

BUSOUT6 B1B4B09 B1A4B11 BUS 011 ~ BUS J11 B1A4011 B1 B2J13 BUS IN 6 Example: 

BUS OUT 7 B1B4B05 B1A4B12 BUS B12 • BUS G12 81A4D12 8182009 BUS IN 7 Microdiagnostic error code 
BE5A (Tag bus 4 turned on 

BUS OUT p B184810 81A4803 8US 803 • BUS G03 B1A4D03 8182G12 BUS IN P but tag valid not received). 

TAG BUS 0 B1C2809 81A3803 TAG B03 ~ TAG G03 81A3003 8182J12 SELECT ACTIVE If suggested card swaps or 
replacements do not correct 

TAG BUS4 B1C2B05 B1A3B05 TAG B05 TA.C1 J04 81A3004 81B2006 TAG VALID the problem, scope the output 
driver (81C2805) and the 

TAG BUS 5 B1C2B10 81A3B04 TAG 004 TAG G05 B1A3005 81C4J13 NORMAL END input receiver (8182D6) 
while recycling CAS shown 

TAG BUS6 81C2807 81A3807 TAG 80a ~ TAG J06 81A3006 B1C4009 CHECK END in error code dictionary. 

TAG BUS 7 81C2010 81A3B06 TAG 006 ~ BUS J13 81A4013 8182004 SYNC IN If the signal is present at the 
driver but missing at the 

TAG 8US P B1C2011 81A3809 TAG 009 receiver, unplug the output 
six pack (81A385) and the 

TAG GATE B1C4B05 81A3810 TAG 810 • TAG Goa 81A3007 81C4G12 SELECTED ALERT 1 input six pack (81A3D4). 
Then check the continuity of 

SYNC OUT B1C4807 81A4813 BUS 013 ~ TAG J09 81A3009 B1C4004 SELECTED ALERT 2 
the cables to find the point 
of failure. 

RESPONSE B1C4B10 B1A3B12 TAG B12 

RECYCLE B1C4010 B1A3B13 TAG 013 

SELECT HOLD B1C4B09 B1A3B11 TAG 011 • TAG G12 81A3D12 81B4J13 UNSELECTEO ALERT 1 

3830-2 \447460 \447465 MICRO 505 SCOPE POINTS AND CABLE DIAGRAM 19 Dec 75 1,5 Dec 78 
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CONTROL INTERFACE LOGIC WITH WRAPAROUND CABLE INSTALLED CONTROL INTERFACE LOGIC WITH WRAPAROUND CABLE INSTALLED M I C R 0 506 

This diagram represents the Control Interface logic with the 
CTL-I wrap cable installed. It should be used for reference when 
running the CTL-I microdiagnostics (8C-94). 

The Control Interface tests raise outbound lines, then test for 
their return into the inbound logic. 

~/////////////////////////////////////////////////////////~ 

~ This diagram is intended for instruction only. ~ 
~ Use machine logics for troubleshooting and scoping. ~ 
~/////////////////////////////////////////////////////.;& 

~~:9~ r ~~g , I =::o~~ r-~~ _ 

~ r: Tag Bus 0 ,--- Tag Valid ./ 
OR 

CL 15 Branch 

o I- N r r- t----:::......:.;~'~t-H~--t.,~~ 

OR 

\ \ , 

.-- Response 
~----I 

A 
Special Op 16 

~02 

Special Op 13 r--

0'-----___ 
11------1 
21------1 
31------1 
41------1 
51------1 
61------1 
7 '------1 
P f----

~ I g ~ g l0Mta Response 

3 Tag Bus 4 ' N "- N Select Active ./ II' 
: ~--=-Trag';:",-=--Bus;-=--5----.-': ~ J 1_ ~ I ~I--"'::'::' Nor="';mal,";;':;" End:':"'<~--=--"';I--:{!--I 

A !--=S:.:.T...:.4-=B~ra:.:.:n.::;ch-,--__ -() 
TO Reg Bit 1 1 A H- NO -1 

I :J Reg t 
6 Tag Bus 6 , 0L " 1_ r-I 0 ~~ Che::::ck,,..:::.::: End:..........~---!... .... l'---I 

-Tag Bus 7! SYnc In 
OR Select Alert 1 L-.. 0 

RG202 

~ ~;g ~ 
0'------1 
11------1 
21------1 
31------1 
4'------1 
5 f----
61------, 
7 '-------. 
P f----

7 ~gBusP ,'-~ SelectAlert1./ 
P r- L_.ED~at~a~.~~>,,~:..-i'"--' r .. __ S GA202 I 1J...-:"=y,,,,:....:O:..,:u..;..t -------' 

N I~ ~~=------------------~A\1~n~ 
PC I ~ L /_ r-I ~ I---=.Se:;;.le::.::c..:..t;..:A.;.:;le;..:rt..:;2'--_-!...._...;-__________ --I.--I-_~-~"-uu-=S.~1--I. A INDEX Branch l 

~ ~~ ~ I ~ I R ~ Reset ST 1 -r:-1 OR 

1M IA .....J, ~ I.- .--
Select Hold I t" It", r ___ ,_. ~_ 

01 I------~T __ .~~_.~_----------IIE~~---' /\ ~IEI_~~~~~~~-~ ____ --__________ - __ --------"~~--'~II __ V~-7_; A I "\I "'~lt' .--- I \ r'~ Unselected Alert 1 
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6 I~ 0 0 

7 j~ l~ 1 1 

P Iy E 2 2 

RG401 

ILXEa Branch} 
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.... _ ....... &>- R~ycl' s ---' ! ~ " ~ : 

., .... '\ ~m' •• [ij:". ~n-6-7.~p ... :. '.:. ., ::. ";. .,. 7 ~ A 
Special Op 17 
Dati I OR 

:, P P:: 
:::,. - - RG101 -::, RG102 

::. 
::-

~- >. ~ -.---- Special Op 15 Bus I n to Buffer 1 .~ 

O 
i L-- GAA201 ' '., Control Interface wrap cable ~==-=:'::"';~--.!.-I A f-~'::m\ -=.::.:....:.:~-=..:.;..:.;:;.--- 1---4~'CTL_I' ~ ~ s~e~,e~ct 

~ ~ , and I nterface Connectors i--
~~ :; (See MICRO 505 for scope Read Mode ~ A OR Bfr 
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~~ A t m 0 
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Select Active 
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Normal End 
Check End 
Tag Valid 
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CONTROL INTERFACE WRAPAROUND ROUTINE SUMMARY CONTROL INTERFACE WRAPAROUND ROUTINE SUMMARY MICRO 510 

Operating Mode 

Microdiagnostic Routines STAND· Control Options 
Parameter 

Comments 
ALONE 

INLINE ONLINE Entries 

8C Tests: Yes No No Loop Options: None See MICRO 500 before running tests 8C • 94. 
1. MC6 and MC7 branch 02 Bypass Loop Count 

Tests must be run in CE Normal mode. 
2. Data Response decode 04 Inhibit Link 
3. Load S register logic 32 Loop Program For additional information, see 

8E Tests: 
MICRO 500, 505, 506, 

Error Control: CTL·I section, 
1. Compare assist logic 01 Continue on Error MICRO 515 (Error Code Dictionary), 2. Tag bus 3E Halt on Error FEALDS GA 101·GA709 
3. Sel~ted Alert 1 
4. Select Active 
5. Sync In 
6. Normal End 
7. Check End 
8. Tag Valid 

90 Tests: 
1. Recycle 
2. CL 15 branch 
3. Select check 

92 Tests: 
1. ST4 branch 
2. Controller check 
3. Transfer check 
4. CTL·I buffer 
5. Bus out/bus in 

94 Tests: 
1. Select Hold 
2. Unselected Alert 1 
3. Selected Alert 2 
4. Index 
5. Response 
6. Sync Out 

3830·2 

CONTROL INTERFACE WRAPAROUND ROUTINE SUMMARY MI,CRO 510 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Match error code with listing on these pages. 
Take action indicated. 

Error 
Code 

SCOS 

SCOA 

Probable Failing 
Replaceable Units 

B102 
Data Response Decode 

B1Q2 
MCa and MC7 Gating 

B1L2 
TC Register 
(Swap with B1F2) 

B1L2 
TC Register 
(Swap with B 1 F2) 

B102 
Data Response Decode 

3830-2 

© Copyright IBM Corporal Ion 1972, 1973 

0 r,\ ~ 0. C) ~y \..J \..J 0 

Error Description and Comments 
(Refer to MICRO 506 for block diagram of control interface logic with wrap cable installedJ. 

Hot Gate to MC6 and MC7 branch. 

MC register bits a and 7 were turned on, then the CTL-I logic was set to Not Data Response mode 
by turning off TC register bits a and 7. 

Not Data Response should have degated MCa and MC7, but when sampled they were found 
active. 

MC 

~ REG ~ Branch 

TC MC6 Sl. B~ 
6 A ..-- -

~ REG ~ 7 I 
MC7 0 .l J A. -

B1F2 TB1a2 im2 Data Response 
6 

PR 
7 

B1L2 B102 

Data Response state not set when TC register = 01. 

TC register bit 7 was turned on, which should have set Data Response mode. Data Response was 
tested by branching on MCa and MC7. 

The branch was successful.for Read mode (TC register = 02), but not for Write mode 
(TC register = 01). 

() 0 0 ~ ~ [~ 0 () ,. 
r ) i~ , I : ~ 

''' ... ~. 'v IJ ~ ,] ,,: 

,~.-.-.. --. -----

r0 
0 

Scope 
Reference 

GA201 
Gate to MCa 
and MC7 

Recycle 
Addresses 
(lAR-ACRl 

0424·0430 

GA 1 03 0440-0438 
Data Response 
Decode 

GA201 
Gate to MCa 
and MC7 

0 ~.~ 

0 0 " i~) 
-/'} ~y 

MICRODIAGNOSTIC ERROR CODE DICTIONARY IControl Interface Wraparound) MICRO.515 

CAS 
(Refer to PANEL '6 for recycle procedureJ. 

0424 0428 042C 0430 

K=OOOOOOll H H K-MC O-TC H O-MC I 
MC6 MC7 1 

Turn on MC regis
ter bits 6 and 7 

Set Not Data 
Response mode 

MC6 and MC7 
should be off 

Reset MC 
register 

0440 0434 1K=00000001 HK=OOOOOOll HO-TC K ... TC K ... MC 

MC6 

Set Data Response 
state (write mode) 

Turn on MC6 and Reset Data 
MC7. Both branches Response mode 
should be active 

MICRODIAGNOSTIC ERROR CODE DICTIONARY IControl Interface Wraparound) MICRO 515 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Match error code with listing on these pages, 
Take action indicated. 

Error 
Code 

8COC 

Probable Failing 
Replaceable Units 

B102 
Data Response Decode 

B102 
MC6 and MC7 Gating 

Error Description and Comments 
(Refer to MICRO 506 for block diagram of control interface logic with wrap cable installed). 

Missing gate for MC6 and MC7 branch. 

MC register bits 6 and 7 were turned on, then the CTL·I logic was set to Data Response mode 
by turning on TC register bit 7 (write mode). 

Data Response should have gated MC6 and MC7, but when tested they were found inactive. 

Scope 
Reference 

GA201 
MC6 and 
MC7 gate 

Recycle 
Addresses 
(lAR-ACR) 

0440-0438 

.- --_ .. _--

('~"- C~ (" (~ ( 
- -

(~ ("' 
,;:/ 

MICROOIAGNOSTIC ERROR CODE DICTIONARY {Control Interface Wraparound) MICRO 520 

CAS 
(Refer to PANEL 16 for recycle procedure). 

1K=0000000~440HK=000000l~434HO-TC 0438~ 
K~TC K~MC 

MC6 HC7 

Set Data Response 
state (write mode) 

Turn on MC regis
ter bits 6 and 7 

Both branches 
should be on 

-------- .--- r-' .------------------.... -------.-------.------------------------------------4f--------~-----_+_-------------------------------------------------I 
8COE B102 

Logic MC6 

B1L2 
MC Register 
(Swap with B 1 F2) 

MC6 branch not on. 

MC register bits 6 and 7 were turned on with the CTL·I logic in Data Response mode. A test 
branch was made and MC6 branch was off. 

GA201 
Logic MC6 

0440-0438 

1K=0000000~440HK=000000l~434HO-TC 0438~ 
K~TC K~MC 

HC6 MC7 

Set Data Response 
state (wrfte mode) 

Turn on Me regis
ter bits 6 and 7 

Both branches 
should be on 

~--~---------------__ ~-----------------------------------------------------~--------r---------t----------------------------------------------------~ 
8Cl0 

3830-2 

B102 
MC7 Logic 

B1L2 
MC Register 
(Swap with B1F2) 

© CopyrIght IBM CorporatlOll 1977, 19"73 

MC7 branch not on. 

MC register bits 6 and 7 were turned on with the CTL·I logic in Data Response mode. A test 
branch was made and the MC7 branch was off. 

GA201 
MC7 Logic 

0440-0438 0440 0434 0438 1K=0000000l HK=OOOOOOll HO-TC ~ K~TC K~MC 

MC6 MC7 

Set Data Response 
state (write mode) 

Turn on MC regis
ter bits 6 and 7 

Both branches 
should be on 

MICRODIAGNOSTIC ERROR CODE DICTIONARY {Control Interface Wraparound) MICRO 520 

C\ ( 



o 

MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Match error code with listing on these pages. 
Take action indicated. 

Error 
Code 

8C12 

8C14 

8C16 

8C18 

3830-2 

~\ 
I 'I 
\;,JI 

Probable Failing 
Replaceable Units 

B102 
MC7 Gate 

B2L2 
MC7 Branch 

Tri-Lead 
(See GA201 for location) 

B102 
MC7 Gate 

B1L2 
MC Register 
(Swap with B1F2) 

B102 
MC6 Gate 

B2L2 
MC6 Branch 

Tri-Lead 
(See GA201 for location) 

B102 
MC6 Gate 

B1L2 
MC Register 
(Swap with B1F2) 

© Copyright IBM CorporatIOn 1972. 1973 

0000 

Error Description and Comments 
(Refer to MICRO 506 for block diagrem of control inrerfacelogic with wrep cllble instlll/ed). 

Hot Me7 branch. 

MC register bits 6 and 7 wer~ turned off. When tested, the MC7 branch was on. 

Hot input to MC7 branch. 

MC register bits 6 and 7 were turned off. When tested, the MC7 branch was on. 

-----
Hot MC6 branch. 

MC register bits 6 and 7 were turned off. When tested, the MC6 branch was on. 

Hot input to MC6 branch. 

MC register bits 6 and 7 were turned off. When tested, the MC6 branch was on. 

o o o o o o 

Scope Recycle 
Reference Addresses 

(lAR·ACR) 

DE306 045C-Q4CC 
MC7 (CL 11) 
Branch 

GA201 045C-04CC 

MC7 Gate 

DE306 045C-04CC 
MC6 (CH 13) 
Branch 

GA201 045C-04CC 
MC6 Gate 

o 

MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) MICRO 525 

CAS 
(Refer to PANEL 16 for recycle procedure). 

045C 

O"Ho~ "C~ 1~~ HK., K--TC 

MC6 MC7 

Turn off MC regis- Set Data Both branches 
ter bits 6 and 7 Response state should be off 

045C 04C8 04CC 

1°~ HKOl 
~ 

K ... TC Ho~ 
MC6 MC7 

Turn off MC regis- Set Data Both branches 
ter bits 6 and 7 Response state should be off 

045H 04C8 Of} 1-
K=l 
K ... TC Ho~, 

MC6 MC7 

Turn off MC regis- Set Data Both branches 
ter bits 6 and 7 Response state should be off 

045HK=1 04CB 04CC 

1~MC K~TC Ho~ ~ MC6 MC7 

Turn off MC regis- Set Data Both branches 
ter bits 6 and 7 Response state should be off 

MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) MICRO 525 

() o () r\ IJ o 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Match error code with listing on these pages. 
Take action indicated. 

Error Probable Failing 
Code Replaceable Units 

BC1A B102 
Data Response Decode 

B1L2 
TC Register 
(Swap with B 1 F2) 

8C1C B102 
Data Response Decode 

3830-2 

© COPVrlght IBM CorPOI(J,tlO" 1972, 1973 

Error Description and Comments 
(Refer to MICRO 506 for block dillflrllm of control interface logic with wrap ceble in.telledJ. 

Data Response mode not set when TC register = 02. 

TC register bit 6 was turned on, which should have set Data Response state. Data Response was 
tested by branching on MCS. The branch was successful for Write mode (TC register = 01) but 
not for Read mode (TC register = 02). 

Data Response mode not set when TC register = 03. 

TC register bits 6 and 7 were turned on, which should have set Data Response mode. Data 
Response was tested by branching on MC6. The branch was successful for Read mode 
(TC register = 02) but not for Read Load S Register mode (TC register = 03). 

(~, (", 

Scope 
Reference 

GA103 
Data 
Response 
Decode 

GA103 
Data 
Response 
Decode 

,- "---,-, "- ---- ----

c (" (~ ('- (-~~ ("\ (~ C (- <-... ' C" C" " , 

,./ ".," 

MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) MICRO 530 

Recycle CAS 
Addresses (Refer to PANEL 16 for recycle procedureJ. 
(lAR·ACR) 

049Q-04E4 0490 04EO 04E4 1 ,,""""" 
f--------1"""" """'" ~ 

K->TC K->TC f--------1"~' MC6 

Set Data Response Turn on MC regis- Branch should 
state (read mode) ter bit 6 be active 

0488-0408 04B8 04D4 04D8 

1'·"""" f--------1"""""""'" ~ 
K->TC K->MC f--------1"~' MC6 

Set Data Response Turn on MC Branch should 
stat~ (Read Load register bit 6 be active 
S Registers) 

MICRODIAGNOSTIC ERROR CODE DICTIONARY'(Control Interface Wraparound) MICRO 530 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Match error code with listing on these pages. 
Take action indicated. 

Error 
Code 

8C20 

8C22 

3830-2 

Probable Failing 
Replaceable Units 

8102 
Load S Register Logic 

82D2 
SA Register 
(Swap with 82E2) 

82S2 
External Gates to 
S Registers 

81D2 
Load S Register Decode 

8102 
Load S Register Logic 

© COPVrlghf IBM CorporatIon 1972, 1973 

I~ ,jJ () 

Error Description and Comments 
{Refer to MICRO 506 for block diagram of control interface logic with wrap cable installedl. 

Load S register failure. 
(See CTL·I 190 for description of Load S Register logic.) 

The Control Interface logic was set to Read, Load the S Registers mode (TC register = 03), 
then the microword MA+MA~D was executed. This should have caused the MA register to 
be gated into the SA register. When tested, the SA register was not equal to the MA register. 

MC register bits 6 and 7 determine which S register the MA register should be gated into. In this 
case, both bits were off, which selects the SA register. 

The error message contains the contents of the S registers at the time of failure. 

~1~2~3~4~5~6~7~8~9 

Error N/A N/A N/A SA S8 SC SD Routine 
Code Reg Reg Reg Reg Number 
(20)(8C) 

Multiple S registers loaded. 

The operation described for' error code 8C20 was performed successfully. The MA register was 
gated into the SA register but it was also gated into one or more of the other S registers. 

Recycle the microwords shown for error 8C20, then scope the external gates to the S registers. 

o 

MICRODIAGNOSTIC ERROR CODE DICTIONARY IControllnterface Wraparound) MICRO 535 

ScOpe 
Reference 

GA202 
Load 
S Register 
Logic 

RS101 
SA Register 

LA202 
External 
Gates to 
S Registers 

Recycle 
Addresses 
(lAR-ACRl 

0594-052C 

-SYNC (MICRO WORD 0594) ••••••••••••••••• 
-MC REGISTER BIT 6 •••••••••••••••••••••••• 
-Me REGISTER' BIT 7 •••••••••••••••••••••••• 
~-DE CLOCK TO USER ••••••••••••••••••••••••• 

-INSTRUCTION CYCLE •••••••••••••••••••••• 
-READ BYTE 2 BIT 2 ........................ . 

+GATE B BUS TO B REG.····················· 
-GATE A BUS TO A REG .•••••••••••••••••••• 

-CI READ LOAD S REG .•••••••••••••••••••••• 

-CA DECODE 15·· .. ••••••••••••••••••••••••••• 
+ NOT DATA RESP OR MACH RST PWR ••• 
-STOR RD BUS BYTE 1 BIT 3 ••••••••••••••• 

Turn off MC Regis
. ter bits 6 and 7 

05A4 

CAS 
(Refer to PANEL 16 for recycle procedurel. 

0598 

H 
Clear SA, SB, SC, SD registers 

059CHK=255 

K~MA 

05AO 

Load MA register 
with 'FF' 

-
K=3 
K~TC H 

Set Read Load S 
Register mode 

Delay SA register should 
contain 'FF'. SB, 
SC, SD registers 
should contain '00' 

-STOR RD BUS BYTE 1 BIT 4 ••••••••••••••• ---
-STOR RD BUS BYTE 1 BIT 5 ••••••••••••••• 
-STOR RD BUS BYTE 1 BIT 6 ••••••••••••••• 
-STOR RD BUS BYTE 1 BIT 7 ••••••••••••••• 
-GATE MA REG TO SA REG ••••••••••••••• 
-GATE MA REG TO SB REG ••••••••••••••• 
-GATE MA REG TO SC REG ••••••••••••••• 
-GATE MA REG TO SO REG ••••••••••••••• 
--LOAD S REGISTER CHECK ••••••••••••••• 

GA202 
Load 
S Register 
Logic 

Note: Adjust time per division until Sync pulse touches both sides of the 
scope screen. See GA202 for scope points. 

Same as shown for error code 8C20 

-
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Match error code with listing on these pages. 
Take action indicated. 

Error 
Code 

8C24 

8C26 

3830·2 

Probable Failing 
Replaceable Units 

B102 
Load S Register Logic 

B2E2 
SO Register 
(Swap with B202) 

82S2 
External Gates to S Registers 

8102 
Load S Register Logic 

© Copyright IBM Corporation 1973 

1437414 
~ Jun 73 

Error Description and Comments 
(Refer to MICRO 506 for block diagram of control interface logic with wrap cable installedJ. 

Load S register failure. 
(See CTL·I 190 for description of Load S Register logic.) 

The Control Interface logic was set to Read, Load the S Registers mode (TC register = 03), 
then the microword MA+MA+O was executed. This should have caused the MA register to be 
gated into the SO register. When tested, the SO register was not equal to the MA register. 

MC register bits 6 and 7 determine which S register the MA register should be gated into. 
In this case, bit 6 is off and bit 7 is on, which selects the SD register. 

The error message contains the contents of the S registers at the time of failure. 

Byte 1 

Error 
Code 
(24) 

Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 Byte 8 Byte 9 

N/A N/A N/A SA S8 SC SO Routine 
Reg Reg Reg Reg Number 

(SC) 

Multiple S registers loaded. 

The operation described for error code 8C24 was performed successfully. The MA register was 
gated into the SO register, but it was also gated into one or more of the other S registers. 

Recycle the microwords shown for error SC24, then scope the external gates to the S registers. 

(/ ( 

Scope 
Reference 

-------------

(~ ( (-~ (-' (-'~ ('" (" C ( {~ 

MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Recycle 
Addresses 
(lAR-ACR) 

0520·052C 0520 

CAS 
(Refer to PANEL 16 for recycle procedureJ. 

059C 

(~ C' (~ -, 

- .. '" . .:.-;/ 

MICRO 540 

OSAO GA202 
Load 
S Register 
Logic 

RS201 

JK-l H l K·'" -HK=255 
K~MA 

SD Register 

LA202 
External 
Gates to 
S Registers 

Turn MC register 
bit 6 off and bit 
7 on 

05A4 

Clear SA, SB, SC, SD registers 

-
K=3 
K ... TC H 

Set Read Load S 
Register mode 

Delay 

Load MA register 
with 'FF' 

SD register should 
contain 'FF'. SA, 
SB, SC registers 
should contain '00' 

~YNCIM~ROWORD0520)-......... --~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -MC REGISTER BIT 6 ........................ It-
-----;;;;;;;;;;;;;;;;;. -MC REGISTER BIT 7 ...................... .. 

-DE CLOCK TO USEP. ....................... .. 

--INSTRUCTION CYCLE ..................... . 
-READ BYTE 2 BIT 2 ........................ . 

-GATE B BUS TO B REG, .................... . 
""-GATE A BUS TO A REG ................... .. 

-CI READ LOAD S REG ..................... .. 
-CA DECODE 15 .... • .......... •• ............ .. 
+ NOT DATA RESP OR MACH RST PWR .. . 
-STOR RD BUS BYTE 1 BIT 3 .............. . 
--STOR RD BUS BYTE 1 BIT 4 ............... _ -
--STOR RD BUS BYTE 1 BIT 5 .............. . 

-STOR RD BUS BYTE 1 BIT 6 ............... 1---_ - - -- ---- "" --
-STOR RD BUS BYTE 1 BIT 7 .............. . 

--GATE MA REG TO SA REG ............. .. 

---GATE MA REG TO S8 REG ............. .. 
-GATE MA REG TO SC REG ............. .. 

--GATE MA REG TO SO REG ............. .. 
--LOAD S REGISTER CHECK .............. . 

GA202 
Load 
S Register 
Logic 

0520·052C 

--

Note: Adjust time per division until Sync pulse touches both sides of the 
scope screen. See GA202 for scope points. 

Same as shown for error code SC24 

--c--

MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

-- --

--

-

MICRO 540 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Match error code with listing on these pages. 
Take action indicated. 

Error 
Code 

8C28 

8C2A 

Probable Failing 
Replaceable Units 

8102 
Load S Register Logic 

8202 
SC Register 
(Swap with 82E2) 

82S2 
External Gates to 
5 Registers 

8102 
Load S Register Logic 

3830-2 1437414 
4 Jun 73 

© Copyright IBM Corporation 1973 

:0" , . o 

Error Description and Comments 
(Refer to MICRO 506 for block diagram of control interfllCtllogic with wrtIP cable installedJ. 

Load S register failure. 
(See CTL-I 190 for description of Load 5 Register logic.) 

The Control Interface logic was set to Read, Load the 5 Registers mode (TC register = 03), then 
the microword MA+MA+O was executed. This should have caused the MA register to be gated 
into the 5C register. When tested, the 5C register was not equal to the MA register. 

MC register bits 6 and 7 determine which 5 register the MA register should be gated into. In this 
case, bit 6 is on and bit 7 is off, which selects the 5C register. 

The error message contains the contents of the 5 registers at the time of failure. 

Byte 1 Byte 2 Byte 3 Byte 4 

Error N/A N/A N/A 
Code 
(28) 

Multiple S registers loaded. 

Byte 5 

SA 
Reg 

Byte 6 

58 
Reg 

Byte 7 Byte 8 Byte 9 

SC 50 Routine 
Reg Reg Number 

(8C) 

The operation described for error code 8C28 was performed successfu lIy. The MA register was 
gated into the 5C register, but it was also gated into one or more of the other S registers. 

Recycle the microwords shown for error 8C28, then scope the external gates to the S registers. 

o o ()OOO () 

Scope 
Reference 

GA202 
Load 
5 Register 
Logic 

R5103 
5C Register 

LA202 
External 
Gates to 
5 Registers 

Recycle 
Addresses 
(lAR·ACR) 

0530·052C 

MICRODIAGNOSTIC eRROR CODe DICTIONARY (Control Interface Wraparound) 
,t MICRO 545 

CAS 
(Refer to PANEL '6 for recycle procedureJ. 

0530 0598 059C 05AO 

.. JK-2 H ~K.MC H 
Turn MC register 
bit 6 on and bit 
7 off 

Clear SA, SB, SC, SD registers 

05A4 
K=3 
K ... TC H 

Set Read Load S 
Register mode 

Delay 

-HK=255 
K-MA 

Load MA register 
with 'FF' 

SC register should 
contain 'FF'. SA, 
SB, SD registers 
should contain '00' 

.~YNC(MICRO~RD~OI--------·~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
--------- -------- -------.- --------~-------- -------- --------. r--------- -------. 

-MC REGISTER BIT 7 ----.---•• ---. 
·DE CLOCK TO USER --.-.---.----- -- - ..... 

-INSTRUCTION CYCLE .----.-... ---. --- .-
···READ BYTE 2 BIT 2 ------------. 
- GATE B BUS TO B REG .• ---... ----.. . 
···GATE A BUS TO A REG ....... --..... - .. . 
-CB DECODE 11 --....... - •• ---.-.. --. 
·CI READ LOAD S REG. ----... --... --
-CA DECODE 15 -----.... - .. --........ . 
+ NOT DATA RESP OR MACH RST PWR .. . 
-STOR RD BUS BYTE 1 BIT 3 .. -.-.. - .. .. 
·-STOR RD BUS BYTE 1 BIT 4 ......... -.-. -
··STOR RD BUS BYTE 1 BIT 5 ............. -

··STOR RD BUS BYTE 1 BIT6 .--.----. -- ._f--- -- ----
·STOR RD BUS BYTE 1 BIT 7 -"--'''--

-·GATE MA REG TO SA REG ... -.----. 
···GATE MA REG TO SB REG -----.-
-GATE MA REG TO SC REG -------. 
··GATE MA REG TO SD REG -------• 
. ·LOAD S REGISTER CHECK -.-----•• 

GA202 
Load 
5 Register 
Logic 

0530-052C 

Note: Adjust time per division until Sync pulse touches both sides of the 
scope screen. See GA202 for scope points. 

Same as shown for error code BC28 

_. ~ 

MICRODIAGNOSTIC ERROR CODe DICTIONARY (Control Interface Wraparound) 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Match error code with listing on these pages. 
Take action indicated. 

Error 
Code 

8C2C 

Probable Failing 
Replaceable Units 

8102 
Load S Register Logic 

82E2 
S8 Register 
(Swap with 8202) 

82S2 
External Gates to 
S -Registers 

Error Description and Comments 
(Refer to MICRO 506 for block dillfJram of control interface logic with wrap cable instal/edl. 

Load S register failure. 
(See CTL·I 190 for description of Load S Register logic.) 

The Control Interface logic was set to Read, Load the S Registers mode (TC register = 03). then 
the microword MA+MA+O was executed. This should have caused the MA register to be gated 
into the S8 register. When tested, the S8 register was not equal to the MA register. 

MC register bits 6 and 7 determine which S register the MA register should be gated into. In this 
case, both bits were on, which selects the S8 register. 

The error message contains the contents of the S registers at the time of failure. 

Byte 1 

Error 
Code 
(2C) 

Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 

N/A N/A N/A SA S8 SC 
Reg Reg Reg 

ByteS 

SO 
Reg 

Byte 9 

Routine 
Number 
(8C) 

. -----~---

(~~ (- (~ ( (~-- (" (~ (" (- C (- C C c~ C -\ 

'.,./ ' \.~' -, 

" 

MICRODIAGNOSTIC ERROR COOE DICTIONARY (Control Interface Wraparound) MICRO 550 

Scope CAS 
Reference 

Recycle 
Addresses 
(lAR-ACRl 

(Refer to PANEL 16 for recycle procedurel. 

GA202 0534·052C 
Load 
S Register 
Logic 

RS203 
S8 Register 

LA202 
External 
Gates to 
S Registers 

IK-3 0534H l"~ 
0598 

H 
Turn on MC 
register bits 6 
and 7 

Clear SA, SB, SC, SD registers 

05A4 

H 
Set Read Load S 
Register mode 

Delay 

05AO 

Load MA register 
with 'FF' 

SB register should 
contain 'FF'. SA, 
SC, SD registers 
should contain '00' 

SYNCIMICROWORD05341-·· .. ·····--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-~ 
MC REGISTER BIT 6 ..... - ................. e------- I - - - -- -- - .- T J - - -!--
-MC REGISTER BIT 1 ........................ f- - ----
-DE CLOCK TO USEr. ......................... l-~~-J-J~~~ ____ L -.;.. 

- INSTRUCTION CYCLE ...................... 1-_ --
-READ BYTE 2 BIT 2 ....................... .. 

-GATE B BUS TO B REG_ .................. • .. 1---_ _ __ 
GATE A BUS TO A REG_ .................. .. 

-CI READ LOAD S REG_ .................... .. 

-CA DECODE 15 .......... • .................. .. 

+ NOT DATA RESP OR MACH RST PWR .. . 
-STOR RD BUS BYTE 1 BIT 3 ............. .. --------
-STOR RD BUS BYTE 1 BIT 4 ............... ~ 
STOR RD BUS BYTE 1 BIT 5 ............... ~_ __ 

STOR RD BUS BYTE 1 BIT 6 ............... 1--.- __ 
STOR RD BUS BYTE 1 BIT 7 ............... ~. 

- GATE MA REG TO SA REG .............. . 

GAlE MA REG TO SB flEG .............. . 
-GATE MA REG TO SC REG ............. .. 

GATEMAREGlOSDREG ............. .. 
LOAD S REGISTER CHECK .............. . 

Note: Adjust time per division until Sync pulse touches both sides of the 
scope screen. See GA202 for scope points. 

.... -- --..... -- ~----:; 
---

----
--- --

- -- - --- --

---
~- --
-----

~------+---------------------~------------------.---------------.----------------------------.-------+-----------~~----------~----------------------------------------------------------------------~ 

8C2E 8102 
Load S Register Logic 

3830·2 

© Copyright IBM Corporation 1973 

Multiple S registers loaded. 

The operation described for error code 8C20 was performed successfully. The MA register was 
gated into the S8 register, but it was also gated into one or more of the other S registers. 

Recycle the microwords shown for error 8C2C, then scope the external gates to the S registers. 

1437414 
4 Jun 73 

GA202 
Load 
S Register 
Logic 

0534·052C Same as shown for error code 8C2C 

MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) MICRO 550 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Match error code with listing on these pages. 
Take action indicated. 

Error Probable Failing 
Code Replaceable Units 

8C30 B1Q2 
Load S Register Checker 

Error Description and Comments 
(Refer to MICRO 506 for block diagrtfm of control interfece logic with wrap cable installed). 

Defective Load S Register Checker. 

The Load S Register logic was exercised and found to function properly. Then special operation 
14 was executed. which gates check-2 errors into the NA register. When the NA register was 
examined. bit 5 (Load S Register Check) was on. 

'. 

3830-2 1437414 
4 Jun 73 

© Copyright IBM Corporation 1973 

r) 0. 0 (11 '~"'1j (~ 1'-"" 0 0 0 f'~~ 0 () ~ (" I'; 
~) ''''--- " .\...~ 0 ~ ~y (j "'-. '\V 

Scope 
Reference 

GA202 
Load 
S Register 
Checker 

GK602 
Assembler 
for External 
Inputs to 
NA Register 

r~~ 0 , \ 
\~ 

MICRODIAGNOSTIC ERROR CODE DICTIONARY IControllnterface Wraparound) MICRO.555 

Recycle CAS 
Addresses (Refer to PANEL 16 for recvcle procedure). 
(lAR-ACR) 

0590-05B8 0590 05BO 

~"'C'03 ~ ~"'C'" Exercise 5 
register logic 

,...--

Reset check-2 Gate check-2 
errors errors to NA 

register (5 Regis-
ter Check should 
be off) 

05B4 05B8 HK .. 
~ "-

.. ...., 
Delay NA register bit 

5 should be off 

MICRODIAGNOSTIC ERROR CODE DICTIONARY IControllnterface Wraparound) MICRO 555 

IBM Product Publications, San Jose Form 00078 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Match e"or code with listing on these pages. 
Teke action indicated. 

Error Probable Failing 
Code Replaceable Units 

8E32 B1M2 
MB Register 
(Swap with B 1 F2) 

B1Q2 
Gate 

B1P2 
CD Decode 

B1U4 
Op24 

8E34 B1M2 
MB Register 
(Swap with B 1 F2) 

8E38 81Q2 
Compare Assist Latches 

B1M2 
MB Register 
(Swap with B 1 F2) 

Error Description and Comments 
(Refer to MICRO 506 for block dillf/rllm of control interface logic with wrllp cllble instll/ltld). 

External gate to MB register failed. 

The MB register wa~ In"<led with 'FF', then Special Op 24 was performed, which should have 
gated the compare assist latches to MB register bits 0 and 1, and Os to MB register bits 2 through 
7. After special Op 24 the MB register was tested and it still contained 'FF'. 

MB register bits 2 through 7 not all reset. 

The MB register was loaded with 'FF', then Special Op 24 was performed, which should have 
gated Os to MB register bits 2 -7. After Special Op 24 the MB register was tested and bits 2 
through 7 were not all Os. 

Hot compare assist latch. 

The MB register was loaded with 'FF'. Then Special Op 24, which gates the compare assist 
latches to MB register bits 0 and 1, was performed. Both latches should have been off at this 
time. After Special Op 24 the MB Register _lias tested and one or more of the bits was on. 

1447461 
12 Mar 76 

(~ 
'/ 

( -, 

Scope 
Reference 

RG202 
Mti register 

RG202 
MB register 

RG202 
MB register 

GA203 
Compare 
assist logic 

C (: (' ( C "\ 
.' 

Recycle 
Addresses 
(IAR·ACR) 

044C-0418 

K-.MB -1 R=255 

Load MB 
register 
with 'FF' 

044C-0418 

K--MB -1 R-255 

Load MB 
register 
with 'FF' 

044C-0418 

K--MB -1 K-255 

Load MB 
register 
with 'FF' 

(~' 
IBM Product Publications, San Jose Form 00078 

(" e (" (~ 

MICROOIAGNOSTIC ERROR CODE 
DICTIONARY (Control Interface WraPliroundl 

CAS 

() c' ('~' c\ 

MICRO 560 

(Reftlr to PANEL 16 for recycle procedure). 

044C 04A4 0418 

H 
SPEC:24 H ~ 

044(' 

044C 

Gate external MB register 
to MB register should contain 

, 00' 

04A4 0418 

SPEC:24 

H ~ 
Gate external MB register 
to MB register should contain 

'00' 

04A4 0418 

SPEC:24 

H ~ 
Gate external MB register 
to MB register should contain 

'00' 

MICRODIAGNOSTIC ERROR CODE 
DICTIONARV (Control Interfue Wraparound) MICRO 560 

("' 



MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

"tch e"or code with listing on these fNIIIB$. 

Tllleeaction indiceted. 

Error 
Code 

8E40 

8E41 

3130-2 

Probable Failing 
Replaceable Units 

B102 
Compare Assist Logic 
B2N2 
Clock 

B102 
Compare Assist Logic 

1437414 
4 Jun 73 

OCopyright IBM Corporation. 1973 .1976 

Error Description and Comments 
(Refer to MICRO 606 for block di.",.m of control inr.rlece logic with wrep ceb,. in,,.lIedJ. 

Compare assist failure. 

An ALU Op 7 was performed. It resulted in a D·bus not zero condition with a carry. The 
CTL·I logic was in the Data Response mode, so the compare assist latches (D·Bus Not Zero 
and Carry) should both have latched up. The latches were gated by Spec Op 24 to MB register 
bits 0 and 1 for checking. Soth bits should have been on. 

Compare assist failure. 

An ALU Op 7 was performed. It resulted in a D·Bus not zero condition with no carry. The 
CTL-I logic was in the Data Response mode, so the compare assist latch D·Bus Not Zero should 
have latched up, and the Carry latch should have remained reset. The latches were checked by 
using Special Op 24 to gate them into MB register bits 0 and 1. Bit 0 should have been off; 
bit 1 should have been on. 

447461 
12 Mar 76 

Scope 
Reference 

GA203 
Compare assist 
logic 

RG202 
MB register 

GA203 
Compare assist 
logic 

RG202 
MB register 

~JO 00 o 00000 

Recycle 
Addresses 
(lAR·ACR) 

0500-0528 

0504-0528 

o o 

MICRODIAGNOSTIC ERROR CODE 
DICTIONARY (Contonl 1m .... Wnlperound) MICRO 565 

CAS 
(Refe, to PANEL 16 for recycle procedUfflJ. 

0500 0530 0550 0534 -1,."nnn H 
K=2 

H H ,."""" K~NA K~TC O-oMB K~MA 

I--

Load NA Set Data Reset MB Load MA 
register response. register register 

(Enables com-
pare assist 
logic. ) 

0538 053C 0528 

NA-MA+l-<D H SPEC:24 H O-oTC 

~ -

ALU Op7. (NA Gate Compare Reset Data 
is greater than Assist latches Response (Resets 
MA; result is to MB register Compare Assist 
D-Bus not 0, latches) • MB 
carryon. ) register should 

contain 1100 0000. 

0504 0530 0550 0534 

-1 
K=OOOOOOll 

H 
K=2 

H H 
K=OOOOllll 

JE-oNA K~TC O~MB K~MA 

-

Load NA Set Data Response. Reset MB Load MA 
Register (Enables Compare register register 

Assist logic.) 

0538 053C 0528 

NA-MA+l-<D H SPEC:24 H O"TC 

~ '--

ALU Op 7. Gate Compare Assist Reset Data Response 
(NA is less than latches to MB regis- (resets Compare Assist 

MA; result is ter latches). MB should 
D-Bus not 0, no contain 0100 0000. 
carry.) 

MICRODIAGNOSTIC ERROR CODE 
DICTIONARY (COntrollnt ...... Wnlperound) MICRO 565 

o o o 00 o o oc 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Match error code with listing on these pages. 
Take action indicated. 

Error 
Code 

8E42 

8E43 

3830-2 

Probable Failing 
Replaceable Units 

B1Q2 
Compare Assist Logic 
B2N2 Clock 

B1Q2 
Compare Assist Logic 
A1T2 

Error Description and Comments 
(Refer to MICRO 506 for block diagram of control intllrfactllogic with wrap cable installed). 

Compare assist failure. 

An ALU Op 7 was performed. It resulted in a D-Bus equal zero condition with a carry. The 
CTL-I logic was in the data response mode, so the compare assist latch Carry should have 
latched up and the D-Bus Not Zero latch should have remained reset. 

The latches were examined by using Special Op 24 to gate them into MB register bits 0 and 1. 
Both bits should have been off. 

Note: The Carry bit is degated by the D-Bus equal zero condition_ 

Compare assist logic check circuit failure. 

The compare assist logic was exercised * and found to function properly. After the test, 
Special Op 14 was performed, which gates Check 2 errors into the NA register. When 
examined, NA register Bit 6 (Compare Assist Check) was on. 

* See error codes BE40, BE41, and BE42 for CAS and description of the tests that were 
performed. Individual tests may be looped but there is no Special Op 03 to reset the 
Compare Assist Check latch once it is set. 

Scope 
Reference 

Recycle 
Addresses 
(lAR·ACR) 

GA203 0508-0528 
Compare assist 
logic 

RG202 
MB register 

GA203 
Compare assist 
logic 

0484-0540 

447460 
19 Dec 75 I IBM CONFIDENT.AL 

UNTIL MARCH 26,1976, UNCLASSIFIED THEREAFTER 

0508 

MICRODIAGNOSTIC ERROR CODE 
DICTIONARY (Control Interface WraPliround) 

CAS 
(Refer to PANEL 16 for rtlCycle procedure). 

0550 

MICRO 570 

: 
'-0000"" f------j K=2 
K-NA K~TC 

, 
I 

"'H O~MB f------j 
0534 

1'=00001111 
K-MA 

-

Load NA 
register 

-

ALU Op 7. 
(NA is equal to 

MA; result is 
D-Bus equals 0, 
carryon. ) 

Set Data Response. 
(Enables Compare 
Assist logic.) 

SPEC:24 

Reset MB 
register 

O~TC 

0528 

~ 

Load MA 
register 

Gate Compare Assist Reset Data Response 
latches to MB regis- (resets Compare Assist 
ter latches)_ MB should 

contain 0000 0000. 

048i ~ Test Compare ~ , J I Assist logic· I 
SPEC: 14 

O~OC 

f------j 
0540 

~ 
Reset Check-2 
errors 

Gate Check-2 
errors to NA 
register 

MICRODIAGNOSTIC ERROR CODE 
DICTIONARY (Control Interface WraPliround) 

NA Register 
Bit 6 (Compare 
Assist Check) 
should be off 

MICRO 570 



MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Match error code with listing on these pages. 
Take action indicated. 

Error 
Code 

8E46 

Probable Failing 
Replaceable Units 

See tables on this page 

Error Description and Comments 
(Refer to MICRO 506 for block diagram of control interface logic with wrap cable installed). 

Hot c.mtrol interface tag. 

The CTL-I inbound tags have a path to the ND register. The tags were gated into ND by a 
Special Op 13 with TD register bit 1=1. All tags should have been inactive but were not. 
The second error message byte contains the contents of the ND reg after Soecial Op 13. 

With the wrap cable installed, a hot outbound tag will be returned by the cable and appear 
to be a hot inbound line. (See MICRO 505 for outbound-to-inbound conversion.) 

To determine whether the failure is outbound or inbound, remove the tag end of the wrap 
cable and rerun test BE. If this error occurs with cable disconnected, the failure is inbound. 
If error BE48 occurs, failure is outbound. 

Determine the possible failing units by matching any bit that is on in the second message 
byte and failure mode with tables on this page. 

TO ND 

REG SEl REG 
J TD Reg Bit 1 

G2· 
,OP 13 

G2 
Wrap 

Drivers Cable Receivers ,,..-- Outbou~d I !J-1, I ... 
:~~ 

,Inbound 

~ Tags I Tags ~2 I 
AR AR 

I I , I I 
I~ I , I I 

B1F2 
, B1C2,C4 I I B1B2,C4 I B1R2 I B1F2 

RG401 I GA602.502 I MICRO 505 I GA701 "01 I GA301 I RG403 

I I , I I 

Scope 
Reference 

See tables 

Recycle 
Addresses 
(lAR-ACR) 

055C-0570 

MICRODIAGNOSTIC ERROR CODE 
DICTIONARY (Control Interface Wraparound) 

CAS 
(Refer to PANEL 16 for recycle procedure). 

055C 

K;OlOOOOOO H 
K~TO 

Set TO 1 ; 1 Clear NO regis
ter 

SPEC:13 

Gate tags to 
NO register 

Hot Inbound Line (error code BE46 with cable connected or disconnected) 

Message Hot Inbound 
Byte 2 line Probable Failing Units 

Bit 0 on Selected Alert 1 B1C4 Receiver B1R2 Gating B1F2NDReg 
(Swap with B1B4) (Swap with B1l2) 

Bit 1 on Select Active B1B2 Receiver B1R2 Gating B1F2NDReg 
(Swap with B 1 B4) (Swap with B ll2) 

Bit 2 on Sync In B 1 B2 Receiver B1R2 Gating B1 F2 ND Reg 
(Swap with B1B4) (Swap with B1l2) 

Bit 3 on Ignore -- -- --
Bit 4 on Normal End B1C4 Receiver B1R2 Gating B1F2 NO Reg 

(Swap with B 1 B4) (Swap with B ll2) 

Bit 5 on Check End B1C4 Receiver B1R2 Gating B1F2NDReg 
(Swap with B 1 B4) (Swap with B ll2) 

Bit 6 on Tag Valid B1B2 Receiver B1R2 Gating B1F2 ND Reg 
(Swap with B 1 B4) (Swap with B ll2) 

Bit 7 Unused -- -- --
Hot Outbound line (error code BE46 when cable installed, error code 8E48 when disconnectedl 

Message Hot Inbound 

MICRO 575 

0570 

~ 
NO should be '00'. 
(Ignore Bit 3 if 
it is on.) 

Scope Reference 

RG403 Input to 
ND Register 

RG403 Input to 
NO Register 

RG403 Input to 
ND Register 

--
RG4()3 Input to 

ND Register 

FlG403 Input to 
NO Register 

RG403 Input to 
ND Register 

--

To Scope: Reinstall the wrap cable; then recycle the words shown. Scope inbound failures 
at the input to the ND register. Scope outbound failures at their drivers. 

Byte 2 Line Probable Failing Units Scope Reference 

3830-2 1437414 
4 Jun 7~ 

(; Copyright IBM CorporatIon 1973. 1975 

447460 1 
19 Dec 75 

() AI··· 
~ 

(' ,,--)J o 

Bit 0 on Tag Gate 

Bit 1 on Tag Bus 0 

Bit 2 on Tag Bus 7 

Bit 3 on Ignore 

Bit 4 on Tag Bus 5 

Bit 5 on Tag Bus 6 

Bit 6 on Tag Bus 4 2! 

Recycle 

Bit 7 Unused 

IBM CONFIDENTIAL 
UNTIL MARCH 26,1976, UNCLASSIFIED THEREAFTER 

o o o o 

B1C4 Driver 
(Swap with B 1 B4) 

B1C2 Driver 
(Swap with B 1 B4) 

B1C2 Driver 
(Swap with B1B4) 

--
B1C2 Driver 
(Swap with B1B4) 

B1C2 Driver 
(Swap with B 1 B4) 

B1C2 Driver 
(Swap with B 1 B4) 

B1C4 Driver 
(Swap with B 1 B4) 

--

o 

B 1 M2 TB Register GA502 Driver 
(Swap with B1l2) 

B 1 F2 TO Register GA602 Driver 
(Swap with B1l2) 

B 1 F2 TD Register GA602 Driver 
(Swap with B 1 L2) 

-- --
B1 F2 TD Register GA602 Driver 
(Swap with B1l2) 

B1 F2 Driver GA602 Driver 
(Swap with B 1 L2) 

B1F2TD Register GA602 Driver 
(Swap with B1l2) 

B 1 Q2 Recycle GA502 Driver 

-- --

MICRODIAGNOSTIC ERROR CODE 
DICTIONARY (Control Interface Wraparound) 

f"'~ 
~j o () 00 

MICRO 575 

(J o o o 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Match error code with listing on these pages. 
Take action indicated. 

Error 
Code 

8E48 

3830-2 

Probable Failing 
Replaceable Units 

B1R2 
Gating 

B1F2 
NO and TO Register 
(Swap with B 1 L2) 

B1U4 
Special Op 13 

B1P2 
CD ~ecode 

© Copyright IBM Corporation 1973 

437414 
4 Jun 73 

Error Description and Comments 
(Refer to MICRO 506 for block diagram of control interface logic with wrap cable installed). 

CTL·I wraparound cable not installed-or-inbound CTL·I tags did not load 
into the NO register. 

The NO register was set to zero and several inbound tags were raised. Then an attempt was 
made to gate the inbound tags into the NO register by performing a Special Op 13 with TO 
register bit 1 = 1. After Op 13, the NO register was examined and it still contained zero. 

Either the selector at B1 R2 did not gate the tags to the NO register, or Op 13 did not set 
the tags into the NO register. 

Note: The D·bus is 0010 0000 when the Special Op 13 is performed (caused by the delay 
microword 05AO). 

If the NO register contains 0010 0000 after Special Op 13, the O-bus was gated into the 
NO register instead of the tags. 

TO --, SpOp 13 r 
,--, Set to NO 

~E~ 
OR. 

, I A I 
B1P2 

B1U"4 DE104 NO 
DE404 

REG 
Bit 1 

'-- C REG 

~ ItG G1 G1 
B1F2 

G2 RG401 G2 

CTL·I Checks D·Bus 

Inbound CTL·I Tags 11 11 

2 2 
I 

B1R2 B1F2 
GA301,302 RG403 

(~: ( 

Scope 
Reference 

RG403 
NO register 

Recycle 
Addresses 
(lAR-ACR) 

05E4·0598 

(' (~' (-/ (- (" 

MICRODIAGNOSTIC ERROR CODE 
DICTIONARY (Control Interface Wraparound) 

CAS 
(Refer to PANEL 16 for recycle procedure). 

0584 

c:' (> -, ('I ., 
~.' 

MICRO 580 

0590 

----1 ""," "'1------1 O~ND K=11001111 H K~TD 

Reset Check-2s 

05AO 

Delay 

Clear ND 
register 

SPEC:13 

Gate inbound 
tags into ND 
register 

Turn on TD 1 and 
raise tags 

ND should contain 
1110 1110 

MICRODIAGNOSTIC ERROR CODE 
DICTIONARY (Control Interface Wraparound) 

Reset 

MICRO 580 

(\ C 



MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Match error code with listing on these pages. 
Take action indicated. 

Error 
Code 

8E50 

8E52 

3830-2 

Probable Failing 
Replaceable Units 

B1R2 
Gating 

B1C4 
Driver/Receiver 
(Swap with B 1 B4) 

B1M2 
TB Register 
(Swap with B 1 L2) 

B1F2 
ND Register 
(Swap with B 1 L2) 

B1R2 
Gating 

B1C2 
Driver 
(Swap with B 1 B4) 

B1B2 
Receiver 
(Swap with B 1 B4) 

B1F2 
TD and ND Register 
(Swap with B 1 L2) 

© Copyright IBM Corporation 1973 

10.",'. '-' 00 

Error Description and Comments 
(Refer to MICRO MJ6 for block diegram of control interface logic with wrap cable installed). 

Tag Gate raised-5elected Alert 1 not received. 

Outbound Tag Gate was raised. Tag Gate is turned araund by the wrap cable to become 
inbound Selected Alert 1. Selected Alert 1 was checked by gating it into the ND register 
with a Special Op 13. 

TB 

REG 

Driver 

',--""Tage 
Bit 1 I Gate 

-- AR 1-__ " 
'--........ 1 

B1M2 
RG202 

,'---
, B1C4 
1 GA502 

1 

Wrap 
Cable 

MICRO 505 

rag Bus 0 raised - Select Active not received. 

SEL 
TO Reg Bit 1 

I G2 

Receiver 

NO 

REG 
• Op 13 
, G2 

!f-11 I I- 1,:]. 
I II BitO 2 ~ 

I 

'

Selected 
AIArt 1 

AR ~2-4"""--"'" , 
'---------' 1 , 

B1C4 
GA501 

'B1R2 I B1F2 
I GA301 1 RG403 

I I 

Jutbound Tag Bus 0 was raised. Tag Bus 0 is turned around by the wrap cable to become 
inbound Select Active. Select Active was checked by gating it into the ND register with a 
Special Op 13. 

TO 

REG 

Driver 
Wrap 
Cable 

, TO Reg Bit 1 

Receiver 

SEL 

G2 

NO 

REG 

I. Op 13 G2 
I 

Scope 
Reference 

Recycle 
Addresses 
(lAR·ACR) 

RG403 056C-0598 
ND register 

MICRO 505 
Driver, receiver, 
and cables 

RG403 
ND register 

MICRO 505 
Driver, receiver 
and cables 

056C-0598 

',--.,Tag I 
Bit 0 I Bus 0 I 

'- AR 
, I 

I Select 
, Active 
~ 1

1
,- 1-, I l- 1!J. 
r- .1 I Bit 1 2 ~ 

//)------1 AR I-- 2 .......... ---~ 
1 I I 1..---' 

437414 
4 Jun 73 

t. '" ,,-, 

,- , 
B1F2 , B1C2 I 
RG401 1 GA602 I 

1 I 

() ,."'. "l 

MICRO 505 

r'-~ 
i. .. 1 
"-J! 

,---, I 
I B1B2 I B1R2 I 
, GA701 I GA301 1 
I I I 

o GO 

B1F2 
RG403 

o r'\ 
\.. y' 

Clear ND regis
ter 

SPEC:l3 

Gate inbound tags 
into ND register 

Clear ND regis
ter 

05A8 

MICRODIAGNOSTIC ERROR CODE 
DICTIONARY IControllnterface Wraparound) 

CAS 
(Refer to PANEL 16 for recycle procedure). 

0584 

K~TD K=llOOllll H 0590 
K=OlOOOOOO 
K~TB 

Turn on TD 1 Raise Tag Gate 

O~TB 

Drop Tag Gate Clear TD register 

0584 0590 

K~TD K=llOOllll H 
Turn on TD land 
Tag Bus 0 

0594 0598 

MICRO 585 

L 05AO 

Delay 

ND RL!gister Bit 
o should be on 

L 05AO 

Delay 

SPEC: 13 H H O-TD 

~ ND Register Bit 1 
should be on 

Gate inbound tags 
into ND register 

Drop Tag Bus 0 

MICRODIAGNOSTIC ERROR CODE 
DICTIONARY IControllnterface Wraparound) 

('--"., 
<",,_.-7/ 

MICRO 585 

() 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Match error code with lilting on the .. pages. 
rake action indicated. 

Error 
Code 

8E54 

8E56 

3830-2 

Pro"ble Failing 
Replaceable Units 

81R2 
Gating 

81C2 
Driver 
(Swap with 8184) 

8182 
Receiver 
(Swap with 8184) 

81F2 
TO and NO Register 
(Swap with 81 L2) 

81R2 
Gating 

81C2 
Driver 
(Swap with 8184) 

B1C4 
Receiver 
(Swap with 8184) 

81F2 
NO and TO Register 
(Swap with 81 L2) 

© CopvrightlBM Corporation 1972. 1973 

Error Description and Comments 
(Refer to MICRO 506 for block dl..,..", of control interface I. with WI'IIP Cllble instlll/tldl. 

Wraparound cable in backward or 
Tag Bus 7 raised-Sync In not received. 

Outbound Tag 8us 7 was raised. Tag Bus 7 is turned around by the wrap cable to become 
Sync In. Sync In was checked by gating it into the NO register with a Special Op 13. 

TD ND 

REG SEL REG 
'- TO Reg Bit 1 Op13 , G2 I G2 

Wrap 
Driver Cable Receiver 

I Tag I I !I- 1, I J- 1!J-Bit 7 I Bus 7 I I Sync In ~ I Bit 2 2 ~ I-- AR AR 2 

'i....-- I I I I 
I I I I I 

B1F2 I B1C2 I I B1B2 I B1R2 I B1F2 
RG401 I GA602 I MICRO 505 I GA701 I GA301' I RG403 

I I I I I 

Tag Bus 5 raised-Normal End not received. 

Outbound Tag 8us 5 was raised. Tag 8us 5 is turned around by the wrap cable to become 
inbound Normal End. Normal End was checked by gating it into the NO register with a 
Special Op 13. 

TO NO 

REG SEL REG 

Wrap 

TO Reg Bit 1 
I 

Op13 
G2 G2 I 

Driver Cable Receiver 

I Tag I 
Bit5 I Bus5 I 
~ AR 

I I 

I B1C2 
I 

B1F2 I RG401 I GA602 MICRO 505 

I I 

I Normal ~I-
1,-' I ~1J.. I End I I Bit 4 2 4 AR I-- 2 

I I I 
I 

B1C4 I 81R2 I B1F2 I GA502 I GA301 I RG403 
I I I 

I I I I I 

( " ('" .: ,.," 

Scope 
Reference 

RG403 
NO register 

MICRO 505 
Driver, receiver 
and cables 

RG403 
NO register 

MICRO 505 
Driver, receiver, 
and cables 

Recycle 
Addresses 
(lAR-ACR) 

056C·0598 

056C-0598 

Clear ND regis
ter 

Gate inbound tags 
into ND register 

Clear ND regis
ter 

SPEC: 13 

Gate inbound tags 
into ND register 

(~ 

MICRODIAGNOSTIC ERROR CODE 
DICTIONARY IControl Interface Wraparound) 

CAS 
(Refer to PANEL 16 for racycle procedurel. 

0584 

K-+TD K=llOOllll H 
Turn on TD 1 and 
Tag Bus 7 

0590 

Drop Tag Bus 7 

0584 

K-TD K=llOOllll H 
Turn on TD 1 and 
Tag Bus 5 

0594 

0590 

0598 

C (~ 
~,~,,: 

(~' 
,e/ 

MICRO 590 

L 05AO 

Delay 

ND Register Bit 2 
should be on 

[ 05AO 

H 

Delay 

(~ 

H O-+TD 

~ ND Register Bit 4 
should be on 

Drop Tag Bus 5 

MICRODIAGNOSTIC ERROR CODE 
DICTIONARY (Control Interface Wraparound) MICRO 590 

(~ 



MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Match e"9f c9de with listing on thase pages • 
• Take action indicated. 

Error 
Code 

SE5S 

Probable Failing 
Replaceable Units 

B1R2 
Gating 

B1C2 
Driver 
(Swap with B1B4) 

B1C4 
Receiver 
(Swap with B 1 B4) 

B1F2 
TO and NO Register 
(Swap with B 1 L2) 

Error Description and Comments 
(Refar to MICRO 506 for block diagram of control interface logic with WflI(J cable instal/tid). 

Tag Bus 6 raised-Check End not received. 

Outbound Tag Bus 6 was raised. Tag Bus 6 is turned around by the wrap cable to become 
inbound Check End. Check End was checked by gating it into the NO register with a 
Special Op 13. 

TD NO 

REG SEL REG 
I TO Reg Bit 1 

G2 
lOP 13 
, G2 

Wrap 
Driver Cable Receiver 

I Tag I I ~J- 1-, I .$-1!~ Bit6 ....! Bus6 I ICheckEnd ~ I Bit 5 2 ~ AR AR 2 
I I I I t 

I i..--

I B1C2 I I I B1F2 I B1C4 B1R2 B1F2 
RG401 I GA602 MICRO 505 I GA501 I GA301 I RG403 

I I I I I 
I I I I I 

Scope 
Reference 

Recycle 
Addresses 
(lAR-ACRl 

RG403 056C-0598 
NO register 

MICRO 505 
Driver, receiver, 
and cables 

MICRODIAGNOSTIC ER.ROR CODE M I C R 0 595 
DICTIONARY (Control Interface Wraparound) 

CAS 
(Raftlr to PANEL 16 fOf recycle procedurtlJ. 

056C 0584 0590 L 05AO 

K .... TO 

H 

K=llOOllll H 

Clear NO regis
ter 

05A8 

Turn on TO land 
Tag Bus 6 

SPEC:l3 H "'\-------1 .." 

Delay 

0598 

I NO Register Bit 5 I should be on 

Gate inbound tags 
into NO register 

Drop Tag Bus 6 

r-------~r_--------------------------__ r_-----------------------------------------------------------------------~----------4-----------+-------------------------------------------_____________________ , 

SE5A 

3830-2 

',r- .' 3- 0 , ",':: ;,' '.,' o 

B1R2 
Gating 

B1C2 
Driver 
(Swap with B1B4) 

B1B2 
Receiver 
(Swap with B1B4) 

B1F2 
TDand NO Register 
(Swap with B 1 L2) 

o C) 0 

Tag Bus 4 raised-Tag Valid not received. 

Outbound Tag Bus 4 was raised. Tag Bus 4 is turned around by the wrap cable to become 
inbound Tag Valid. Tag Valid was checked by gating it into the NO register with a Special 
Op 13. 

TO NO 

REG SEL REG 
"L TO RlIg Bit 1 Op13 

G2 G2 , 
Wrap 

Driver Cable Receiver 

I Tag I I :J-11 I I ::1 Bit 4 I Bus4 I I Tag Valid I Bit 6 
""- AR AR -:-- 2 

I I I I I 
I ""'-- I I I I 

B1F2 I B1C2 I t B1B2 I B1R2 I B1F2 
RG401 I GA602 I MICRO 505 I GA701, I GA301 

I 
RG403 

I I I I I 

~ 

000 ('"", IJ) o o 0·.,. 0" O·~l 
" 

1').'. ~' 

RG403 056C-0598 
NO register 

MICRO 505 
Driver, receiver, 
and cables 

00 o 

J 056C

H 

K=1l001ll~584H 
~ '''' ,·TO 

Clear NO regis
ter 

05A8 

Turn on TO land 
Tag Bus 4 

H "'j----.--1 '"TO 
SPEC:l3 

-

0590 L 05AO 

Delay 

0598 

L NO Register Bit 6 I should be on 

Gate inbound tags 
into NO register 

Drop Tag Bus 4 

MICRO DIAGNOSTIC ERROR CODE M I C R 0 595 
DICTIONARY (Control Interface Wraparoundl 

o o 00 o o o () G 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Match error code with lilting on thest1 pages. 
Take action indicated. 

Error 
Code 

9080 

9062 

3830·2 

Probable Failing 
Replaceable Units 

B102 
Recycle Logic 

B1C4 
Recycle Driver 
(Swap with B 1 B4) 

B1U4 
Special Op 17 

B1Q2 
Recycle Logic 

B1M2 
High Order Byte Counter 
(Swap with B1 E2) 

B1L2 
Low Order Byte Counter 
(Swap with B1 E2) 

Error Description and Comments 
(Refer to MICRO 506 for block diagram of control interface logic with wrap cable inlltelled). 

Recycle failure. 

This routine tests the ability to set the Recycle latch and the Recycle driver and cable. 

The CAS shown was executed and should have set the Recycle latch. Recycle is returned by 
the wrap cable as Tag Valid. When examined, Tag Valid was inactive. This indicates that either 
Recycle did not set, Recycle reset prematurely, or the Recycle driver or cable is defective. 

Recycle failure. 

This routine checks the Recycle latch to ensure that it will not set when the control interface 
byte counter contains a value less than 8. 

The CAS shown was executed, and Recycle should not have set. Recycle is returned by the 
wrap cable as Tag Valid. When examined, Tag Valid was active. 

This indicates that either the Recycle logic is defective, or the byte counter (MB and MC 
registers) is passing a hot bit to the Recycle logic. 

("~ ( 

Scope 
Reference 

GA201 
Recycle logic 

MICRO 505 
Driver and 
cables 

GA201 
Recycle logic 

RG202 
MB register 

RG302 

MC register 

Recycle 
Addresses 
(lAR·ACRl 

0434-0418 

0428·0410 

( ('~ C: 

MICRODIAGNOSTIC ERROR CODE M I C R 0 600 
DICTIONARY IControllnterface Wraparound) 

CAS 
(Refer to PANEL 16 for racycle procedural. 

0434 

K"'MC K=llllllll H O .... TC '''H 043 
K=OOOOOOIO 
K ... TC 

Load low order 
byte counter. 
(Recycle will 
not set unless 
byte counter is 
greater than 7.) 

Set Recycle 
latch 

Reset Data 
Response Mode. 
(Resets Recycle 
if active.) 

Delay 

Set Data Response 
Mode. (Enables 
Recycle logic.) 

Recycle should be active and remain 
active until reset by microwo~d at 
0438. 

Set CTL-I byte 
counter to '0000'. 

0438 

I--

Drop Data Response 
to reset Recycle if 
active. 

0410 
043e 044H 

X-OOOOOOIO H X ... TC SPEC: 17 

L-

Raise Data 
Response to 
enable Recycle 
logic. 

Strobe the Recycle 
latch 

Recycle should 
not be active. 

MICRODIAGNOSTIC ERROR CODE 
DICTIONARY IControllnterface Wraparound) MICRO 600 



MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Match error code with listing on these pages. 
Take action indicated. 

Error 
Code 

9064 

3830-2 

Probable Failing 
Replaceable Units 

8102 
Recycle Logic 

81M2 
High Order 8yte Counter 
(Swap with B 1 E2) 

B1L2 
Low Order Byte Counter 
(Swap with 81 E2) 

© CopyroghtlBM CorporatIon 1972. 19'13 

00 

Error Description and Comments 
(Refer to MICRO 506 for block dillflratn of control interf/lCfllogic with wfB{J cable instlllled). 

Recycle failure. 

This routine checks each bit position of the control interface byte counter (MB and MC 
. registers) to ensure that the Recycle latch can be set when they are active. 

The second and third error message bytes indicate which bit failed. Byte 2 contains the 
contents of the MB register (high order byte of the byte counter), and byte 3 contains the 
contents of the MC register (low order byte of the byte counter) at the time of failure. 

To scope, manually load the MB and MC registers with the values in the second and third 
message bytes, respectively; then recycle the CAS shown. 

I I 

() o o C) 

Scope 
Reference 

GA201 
Recycle logic 

RG202 
MB register 

RG302 
MC register 

o 

Recycle 
Addresses 
(lAR-ACRl 

04B4-0488 

() 

MICRODIAGNOSTIC ERROR CODE 
DICTIONARY (Controllnterface Wraparound) 

CAS 
(Refer to PANEL 16 for recycle procedure). 

MICRO 605 

K->TC SPEC: l 7 r--
04B4

H 

K=000000l~4B8H 04BC 

Drop Data 
Response to 
reset Recycle 

L 0480 

Delay 

Raise Data 
Response to 
enable Recycle 
logic 

".~ 

Recycle should be active and remain 
active until reset by microword at 
04B4. 

Strobe the Recycle 
latch 

MICRODIAGNOSTIC ERROR CODE 
DICTIONARY (Control Interface Wraparound) MICRO 605 

o () o () 
'- t o o 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Match error code with lilting on the" pagtls. 

TBke ectlon indicated. 

error Probable Failing 
Code Rapl8C8libie Units 

9068 B1R2 
CL15 Logic 

B2L2 
CL15 Branch 

AIR2 
Alternate CL 15 

9068 B1R2 
CL15 Logic 

B102 
Feed-Through 

906A B1R2 
CL15 Logic 

B102 
Feed-Through 

908C B1R2 
CL15 Logic 

B2L2 
CL15 Branch 

AIR2 
Alternate CL 15 

3830-2 

Error Description and Comments 
(Refer to MICRO 506 for block diBflrem of control intBrl_ 1000lc with wrap cable inltBlled). 

CL 15 branch failure. 

Tag Bus Bit 4, which is returned by the wrap cable as Tag Valid, was raised. Tag Valid should 
have caused a CL 15 branch. 

CL 15 branch failure. 

Tag Bus Bit 5, which is returned by the wrap cable as Normal End, was raised. Normal End 
should have caused a CL 15 branch. 

CL 15 branch failure. 

Tag Bus Bit 6, which is returned by the wrap cable as Check End, was raised. Check End 
should have caused a CL 15 branch. 

Hot CL 15 branch. 

The three tags (Normal End, Check End, and Tag Valid) that cause a CL 15 branch were made 
inactive. 

When tested, CL 15 was active. 

If the suggested recycle loop will not duplicate the error, try recycling from the beginning of 
the test 0540-051C. 

( 

Scope Recycle 
Addresses Reference 
(lAR-ACRl 

GA301 0540-0508 
CL15 

GA301 0524-05OC 
CL15 

GA104 
N.E. feed thru 

GA301 052C-0518 
CL15 

GA104 
C.E. feed thru 

GA301 0534-051C 
CL15 

(~ 

MICRODIAGNOSTIC ERROR CODE 
DICTIONARY (Control Interface Wraparound) MICRO 610 

CAS 
(Refer to PANEL 76 for reevcle procedure). 

~ '''P1 
OS40 OS08 1 .-'''''''' 
I 

K-TD O-TD 

eLlS 

Raise Tag Delay CLlS Branch Error 9066 
Valid should be Branch not 

act iva active 

OS24 

~ "'P1 
osoc 

K=OOOOOlOO 

I 
K~TD 

-
O~TD 

CLlS 

Raise Normal Delay CLlS Branch Error 9068 
End should be Branch not 

active active 

OS2C 

~ "'P1 
OS18 

K=OOOOOOlO 

I 
K-TD 

~ 

O.!,TD 

CLlS 

Raise Check Delay CLlS Branch Error 906A 
End should be Branch not 

active active 

~ "'P1 
0534 05lC 

I 
O~TD 

~ 

CLl5 

Drop Delay CL15 Branch Error 906C 
Normal End should not Branch active 
Check End be active 
Tag Valid 

EOT 

MICRODIAGNOSTIC ERROR CODE 
DICTIONARY (Control Interface Wraparound) MICRO 610 

(~ 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Match error code with listing on these pages. 
Take action indicated. 

Error 
Code 

9070 

3830-2 

Probable Failing 
Replaceable Units 

B1R2 
Select Check Logic 

B1M2 
TB Register 
(Swap with B 1 E2) 

B1F2 
TO Register 
(Swap with B 1 E2) 

© Copyright IBM Corporation, 1972 •. 1973 

Error Description and Comments 
(Refer to MICRO 506 for block diagram of control interface logic with wrap cable installed). 

False Select Check. 

The Select Check circuit was tested by raising Select Active and Select Hold, then strobing 
the Select Check latch with Error Alert. The latch should not have set, but when tested, 
NO register bit 1 (Select Check) was on. 

TO 

REG 

Bit 0 

TB 

REG 

This logic tested in a 
previous routine 

Wrap 
Cable 

D' ~ Receiver 

r- ::r I~-__ ---I AR _ 

Tag Select 

- Bus 0 Active "'---

Select 

[ 
L....S_e_le_ct_A_c_t_iv_e--l N Check 

Select Hold r-- OR I"'"-

NO 

REG 

r-- 1 

Check 2 -
Bit Ont---------I N r--- A r--- S F L 
Bit 21-_E~r;.;.ro;:;,;r..;A;.;.I_er_t_G_a_te ______ _t....___1 1--....... - ... 

check2"Reset 

B1M2 
RG201 

R 

B1R2 
GA301 

-

o 000 00 o o o o o o o o 

-

o 

Scope 
Reference 

GA301 
Select Check 
Logic 

Recycle 
Addresses' 
(lAR-ACR) 

054C·0598 

o 

MICROOIAGNOSTIC ERROR CODE 
DICTIONARY (Control Interface Wraparound) MICRO 615 

CAS 
(Refer to PANEL 16 for recycle procedure). 

---j "'0,", ""1-------1 
056C 

K=lOOOOOOO H K-TD 

0588 
K=lOOOOOOO 
K-TB 

Reset check-2 
errors 

Raise Select 
Active 

Raise Select 
Hold 

L 0550 

Delay 

-
KOTB-TB O-TB 

0558 

K=OOlOOOOO H 
SPEC: 13 "'H 

Raise Error Alert. 
Select Check 
should not set 

Drop Error Alert 
and Select Hold 

Gate Control 
Interface check-2 
errors to ND 
register 

ND register bit 1 
(Select Check) 
should be off. 

MICRODIAGNOSTIC ERROR CODE 
DICTIONARY (Control Interface Wraparound) MICRO 615 

00 0000 o () o o o 



(/ 

MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Match error code with listing on these pages. 
rake ection indicated. 

Error 
Code 

9072 

9074 

3830-2 

Probable Failing 
Replaceable Units 

B1R2 
Select Check Logic 

B1M2 
TB Register 
(Swap with B1E2) 

B1R2 
Select Check Logic 

B1M2 
TB Register 
(Swap with B1E2) 

Error Description and Comments 
(Refer to MICRO 506 for block diagram of control interface logic with wrap cable installed.) 

Select Check failed to set. 

The Select Check circuit was tested by raising Select Hold, dropping Select Active, then 
strobing the Select Check latch with Error Alert. (See error code 9070 for block diagram.) 
The Select Check latch should have set, but when tested, NO register bit 1 (Select Check) 
was off. 

Select Check failed to set. 

The Select Check circuit was tested by raising Select Active, dropping Select Hold, then 
strobing the Select Check latch with Error Alert. (See error code 9070 for block diagram.) 
The Select Check latch should have set, but when tested, NO register bit 1 (Select Check) 
was off. 

437414 1447461 1 
4 Jun 73 12 Mar 76 . 

e Copy, ... ". ~ion 1113. 1976 

Scope 
Reference 

GA301 
Select 
Check 
Logic 

GA301 
Select 
Check 
Logic 

c··· ( ''''' ("'" {"" ~, ~\ -'\ \ 

.. ~ .... ' ,:.' . -" 

Recycle 
Addresses 
(lAR-ACR) 

(~ ('~ 
.~ 

(:' (-. 
.,.,-

MICRODIAGNOSTIC ERROR CODE 
DICTIONARY IControl Interlace Wraparound) 

CAS 
(Refer to PANEL 16 for recycle procedure). 

(:~ c c 

MICRO 620 

0584-05B8 

---1 ",e," "'1------1 
051\4 

K=lOOOOOOO H K-TB 

05A8 
K=OOlOOOOO 
KOTS-TB 

-

0578-05C8 

Reset check-2 
errors 

05AC 

Turn off Select 
Active 

05BO 

Raise Select Hold 

O-TB H -
SPEC: 13 H 

Drop Error 
Alert and 
Select Hold 

Gate Control 
Interface check-2 
errors to ND 
register 

ND register Bit 1 
(Select Check) 
should be on 

---1 ""," "'1------1 
05BC 

K=lOOOOOOO H K-TD 

05D4 

O-NO 

Reset check-2 
errors 

Raise Error 
Alert. Select 
Check should set 

Raise Select 
Active 

O-TB 

Drop Error Alert 

Clear check-2 
register 

SPEC: 13 

Gate Control 
Interface check-2 
errors to ND 
re9 ister 

MICRODIAGNOSTIC ERROR CODE 
DICTIONARY (Controllnterf_ Wraparound) 

Raise Error Alert. 
Select Check 
should set· 

O-NO 

Clear ND register 

L 0554 

Delay 

ND register bit 1 
(Select Check) 
should be on. 

MICRO 620 



MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

M*h error code with listing on the. pages. 
Take lletion indiCtlted. 

Error Probable Failing 
Code ReplaC81ble Units 

9278 B1Q2 
ST4 Gating 

B102 
Data Response 

Trileads from B2 to B 1 
board and B 1 to B2 board 

B2L2 
ST Register 

B2F2 
Branch Bit 

'" 

.' 

" 

Error Description and Comments 
(Refer to MICRO 506 for block dilJflr.", of control interfllCtllogic with wr." cable instlllled). 

ST4 Branch set when logic is not in data response mode. 

Sync In, Normal End, and Select Check were raised. Anyone of these should cause an ST4 
branch if the CTL-I logic is in the data response mode. During this routine, the logic was 
NOT in data response mode (TC register = '00'), and ST4 should have been degated. When 
tested, ST 4 was active. 

ST AR 
Data Response Mode 

Select Check or Sel Alert 1 A PH ST4 Branch 
GA103 !Select Active if TO 1 = 11 10- CD • ~ REG~ B102 Normal End or Check End A CD 

°1&:'h i--
Sync In A CD 

~ 
CD Stat Register Bit 4 AR 

927C 

3830-2 

B1Q2 
ST4 Gating 

B102 
Sync I n Latch 
B2N2 
Clock 

Bit 4 -0- I-- OE302 
GH Clock B2L2 

AR C 
RB101 
B2F2 GA202 

B102 

ST4 Branch active with no inputs active. 

All inputs to the ST4 branch logic that should cause a branch were reset. Thecontrol interface 
logic was then placed in the data response mode and a test branch was made. ST4 (CH5) 
Branch was active. 

See error code 9278 for block diagram of ST4. 

S~~~~~ Ip::N~~8)1 LI_!_~~_~_~_~.......JI_;'_2_~..,..~6_r ~_6.......J1 ___ --J.1 ___ ......L.1 ___ --l..1 __ ---'--L..1_---'_..J1 
IS> Copyright IBM Corporetion 1973.1976 

0000000 o 0',,' , " o o 000 o o 

ScOpe 
Reference 

GA202 
ST4 Gating 

GA103 
Data 
Response 

GA202 
ST4 Gating 

o 

Recycle 
Addresses 
114R-4r.R\ 

044C-0438 

0444-0484 

o 

MICRODIAGNOSTIC ERROR CODE 
DICTIONARY !Control Interface Wraparound I MICRO 625 

Reset Normal End 
and Check End 
for scoping 

CAS 
(Refer to PANEL 16 for recycle procedure) . 

O-TC 

Set not data 
response mode 

O-ST 

Turn off stat 
register bit 4 

0458 

SPEC,OJ 

Reset check-2 
errors for 
scoping 

"" om ~ ou~ om 
K=OOlOOOOO H ,.,,""",", "I ~ K-TB K-TD O-TB 

'--

Raise Error 
Alert to force 
a Select Check 

Reset Sel Check 
if active 

Raise Nor~al End 
and Sync in 

Reset Normal End, 
Check End, Sel 
Active, and Sync 
In, if active 

047C 

K=OOOOOOlO H K-TC O-ST 

Set data response 
mode. ST4 
(GA202) should 
not set 

Reset stat 
register bit 4 
if active 

Delay 

0474 

Reset CI Selected 
Alert 1, if active 

O-TC 

ST4 

Reset data 
response mode. 
ST4 Branch bit 
should not set 

ST4/CH5 branch 
should !'ot be 
active 

MICRODIAGNOSTIC ERROR CODE 
DICTIONARY !Control Interface Wraparound) MICRO 625 

0,', 0,;, 
:. ," o 000 o 000 



( 
./ 

(~ (:,' (' (,' (" (' (' (' 

MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Match error code with listing on these pages. 
TakellCtion indicated. 

Error 
Code 

9280 

9282 

3830-2 

Probable Failing 
Replacaeble Units 

B102 
ST4 Branch Logic 

B1R2 
Select Active Gating 

B102 
Data Response 

B2F2 
Branch Bit 

B102 
ST 4 Branch Logic 

Error Description and Comments 
(Refer to MICRO 506 for block diagram of control interface logic with wrap cable installed). 

Select Active did not cause ST4 branch. 

Tag Bus 0, which is returned by the wrap cable as Select Active, was raised. Select Active 
should have been gated to the ST4 logic (TO register bit 1 was on), and should have caused 
a branch (logic was in data response mode). 

Select Active ST4 - Q 
Branch Bit 

TD1 =1 J A } 

AR Data Response B1R2 A PH r---
B2L2 

B1D2 B102 
GA202 

Normal End did not cause ST4 branch. 

Tag Bus 5, which is returned by the wrap cable as Normal End, was raised. The CTL-I logic 
was in the data response mode, so Normal End should have caused an ST4 branch. 

Norrnel End _ ST4 

--d Branch Bit 

A PH B102 Data ~ 

AR 
Response B2L2 

B102 B102 
GA202 

437414 1447461 
4 Jun 73 12 Mar 76 

© Copyright IBM Corporation 1973 .1976 

Scope 
Reference 

GA202 
ST4 Branch 
Logic 

GA301 
Select Active 
Gating 

GA202 
ST4 Branch 
Logic 

Recycle 
Addresses 
(lAR-ACR) 

048C049C 

0498-04A8 

(' ( " 

, , 
(" (' 

MICRODIAGNOSTIC ERROR CODE 
DICTIONARY IControllntarfaca Wraparound) 

CAS 
(Refer to PANEL 16 for recycle procedure). 

MICRO 630 

O-TC O-ST '''H 0458 
K=OOOOOOlO 
K-TC 

Housekeeping 

Raise Select 
Active and TDl. 
TDl gates Select 
Active to ST4 
logic 

Housekeeping 

Reset data 
response mode 

Delay. 
ST4 branch should 
be active 

O-TC 

Reset data 
response mode 

Reset stat 
register bit 4 

Reset Select 
Active 

O-ST 

Reset stat 
register bit 4 

,.,' ~ , .. t--Jl--1 
,."""" ·1 K-TD O-TD 

-
ST4 

Raise Normal 
End 

Delay. 
ST4 branch 
should be 
active 

Reset Normal 
End 

Set data response 
mode 

04CC 
K=OOOOOOlO 
K-TC 

Set data 
response mode 

-

MICRODIAGNOSTIC ERROR CODE M I C R 0 630 
DICTIONARY IControl Interface Wraparound) 

(~ 



MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Match error code with listing on thelll /NIges. 
TakellCtion indicated. 

Error 
Coda 

9284 

9286 

3830-2 

Probable Failing 
Replaceable Units 

B102 
ST4logic 

B102 
Sync In logic 

B102 
ST4logic 

B2N2 
Clock 

Error Description and Comments 
(Refer to MICRO 506 for block diagram of control interlllCfllogic with wrap cable installed). 

Selected Alert 1 did not cause ST4 branch. 

TB register bit 1 (Tag Gate), which is returned by the wrap cable as Selected Alert 1, was 
raised. Selected Alert 1 should have caused an ST4 branch. 

Sync In did not cause ST4 branch. 

A Sync In pulse was geilerated with the CTl-llogic in the data response mode. ST4 should 
have set. 

AR Sync In S FL 

B1B2 - R 
--~ B1D2 

437414 \447461 
4 Jun 73 12 Mar 76 

Syncln r--- Data Response ST4 

Detect S FL .... S_y_nC_ln_La_tc_h _______ -I FL 
A 

-~_R_----" 

B1D2 
r-

- FL -
r,02 

Block CH5 .r;:;1.....r-~ ..... _ .. 
B1Q2 

ST4/CH5 
Branch 

@Copy,ightIBMCOrporationI973. 1976 

() 00 o 

Scope 
Reference 

GA202 
ST4logic 

GA202 
ST4logic 

GA103 
Sync In 
latches 

o o 

Recycle 
Addresses .. ....... -... , \.,...n-""""'I 

0524-0508 

050C-0510 

o 

Housekeeping 

MICRODIAGNOSTIC ERROR CODE M I C R 0 635 
DICTIONAR;V IControl Interface Wraparound) 

CAS 
(Refer to PANEL 16 for recycle procedure). 

O-TC 

Reset data 
response mode 

O-ST 

Reset stat 
register bit 4 

0534 
K=OOOOOOIO 
K-TC 

Set data 
response mode 

""~ '''~ ,."""" I K-TB O-TB 
~ 

ST4 

'''~ 

Raise Selected 
Alert 1 

050C 

Delay. 
ST4 should 
be active 

0540 

Drop Selected 
Alert I 

0544 0548 -1 ,~, H H H 
K=OOOOOOlO 

O-TC O-ST K-TC 

I--

Housekeeping Reset data 
response mode 

K-TD O-TD 

Reset stat 
register bit 4 

Set data 
response mode 

L....-

054C 

K=OOOOOOOI H 

1'-""', 
\~j 

Raise Sync In Drop Sync In 
---Generate Sync In pulse __ 

ST4 should be 
active 

MICRODIAGNOSTIC ERROR CODE M I C R 0 635 
DICTIONARY IControl Irltmace Wraparound) .. 

o o o o oc 



MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Matt:h error code with lilting on thelfl fJBf/ft. 
Talce lIICtion indicated. 

Error 
Code 

9288 

3830-2 

Probable Failing 
Replaceable Units 

8102 
Sync In Logic 

81Q2 
ST4 Logic 

IE> Copyright IBM Corporation 1973 

Error Description and Comments 
(Refer to MICRO 506 for block dilfll/TlllJl of control interlace logic with wrap ClIble in,talled). 

Two ST4 branches for one Sync In pulse. 

One and only one ST4 branch should occur for each Sync In pulse. 

When the microprogram branches on ST4 it is sensed by the logic, then ST4 latch 
is reset. 

The test routine generates a Sync In pulse, then executes two successive microwords 
containing ST4 branches. ST41atch should be on for the first branch, reset for the 
second. 

When the second branch was executed, ST41atch was still on. 

Note: If the CAS logic shown is single-cycled, check·2 errors may occur and ST4 
latch may be off when the first branch is executed. These conditions are normal 
and should be ignored. 

437414 
4 Jun 73 

.Sync In 

51 Detect 

FL 

S 

B1D2 

1. 5ynch In Latch 

2. BiockCH5 

3. ST4 Branch 

51 Latch 

FL 

Sync In Detect S 5ync I n Latch 

FL 

B1D2 

r---- R 

B1D2 

Block CH5 (ST4) 
H.._---:.-t N 1---------' 

2 

2 

5T4 

A F L ST4 Branch r---

B1Q2 

Scope 
Reference 

GA202 
ST4 Logic 

GA103 
Sync In 
Logic 

Recycle 
Addresses 
(lAR-ACR) 

OSOC051C 

C\ 
'." c c 

MICRODIAGNOSTIC ERROR CODE M Ie R 0 640 
DICTIONARY (Control Interface Wraparound) . 

CAS 
(Refer to PANEL 16 for recycle procedure). 

Housekeeping 

O-TC 

Reset data 
respoI)se mode 

K-TD O-TD 

054C 

K=OOOOOOOI H 0550 

Raise Sync In Drop Sync In 

____ Generate Sync In pulse---

0518 

ST4 

ST4 latch should 
be on, and cause 
a branch to 051C. 
Execution of this 
word should cause 
ST4 latch to reset. 

ST4 on 

0514 

ST4 off 

Reset stat 
register bit 4 

L 0510 

Delay. 
ST4 should be 
active 

05lC 

SPEC:03 

ST4 

ST4 latch should 
be off before 
this word is 
executed 

0548 
K=OOOOOOlO 
K-TC 

I---

Set data 
response mode 

0520 

0528 

-

ST4 still on 

MICRODIAGNOSTIC ERROR CODE M I C R 0 640 
DICTIONARY (Control Interface Wraparound) 

c 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

March error code with listing on these Plll/fIS. 
Take action indicated. 

Error 
Code 

. 92AO 

92A1 

92A2 

3830·2 

Probable Failing 
Replaceable Units 

B1D2 
CTl·1 Buffer and Control 
Card 

B102 
CTl·1 Buffer and Control 
Card 

© Copvright IBM Corporation 1973 

437414 
4 Jun 73 

Error Description and Comments 
Jaefer to MICRD 506 for block dia!Jram of control interface lwic with wrao cable i . J 

A CTl·1 Transfer Check was detected while not in a data response mode. This indicates that 
either the Data Response line is on solidly or that a solid Transfer Check exists. 

This routine simulates a Write sequence and then a Read sequence to verify the normal 
operation of the CTl·1 Transfer Check circuitry. 

92A1 
Transfer Check error during a Write operation. 

92A2 
Transfer Check error during a Read operation. 

0 0 () 0 c'") 0 f"" 0 0 () () ~ (1J 0 0 V 0' J ~ V 

Scope 
Reference 

GA103 
-Data 
Response 

GA104 
CTl·1 
Transfer 
Error 

GA103 
Data 
Response, 
Sync In 
Detected, 
CH Branch 
Bit 

GA104 
CTl·1 
Transfer 
Error 

0 
""-.-f 

r~ 
V 

Recycle 
Addresses 

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
(Control Interface Wraparound) 

CAS 

MICRO 645 

-'-L.<LI"IL --A • , .• (Refer to PANEL 16 for recycle procedure). 
~" 

34FC-34E8 

3410-3458 

3414-3458 

01 
\JI 

(' 0 

Rai se sync In Drop Sync In 

3410 34A4 3418 341C 

~ H'" H'·' K~TC K~TD 

I--

TC bit 7 Reset check-2 Raise Sync In 
(Write Op) 

3414 34DC 

~ H'·' . ,~ r--

TC bit 6 
(Read Op) 

L H44 L 344C 3448 L H50 
K=l 

O~TD K~TD O-TD 

l..- i--'" 
ST4 ST4 

Drop Sync In Delay Raise Sync In Drop Sync In 
ST4 Branch ST4 branch 

3458 

O~TC 

~ 
Drop Data Response 

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
(Control Interface Wraparound) MICRO 645 

(~I 0 0 tf,,) 0 0-04 r , \.} ,--' ""-)I \i c 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Match error code with lilting on thelfl pagtI$. 

Take action indicated. 

Error Probable Failing 
Code Replaceable Units 

92A3 8102 

92A4 

92A6 
81R2 
CTl-1 Checks 

Error Description and Comments 
(Refer to MICRO 506 for block diagram of control interface logic with wrap cable installed.) 

This routine is designed to exercise the CTl-1 Transfer Check circuitry by simulating a solid 
Sync In pulse. A Transfer Check should occur if Sync In is held on for more than 300 ns. 
The three error codes indicate different stages of failure as follows: 

92A3 
A check-2 error was not detected. 

92A4 
A check-2 error was detected, but it was not a CTl-1 check-2. 

Second error message byte = NA register. 

Third error message byte = NO register. 

92A5 
A CTl·1 check-2 error was detected, but it was not a CTl-1 Transfer Check. 

Second error message byte = NO register. 

3830-2 :a~~~21:!~~~~)1 ~I -:-~~-~_~_~~I----___ I~ ______ ~I ______ -LI ______ ~I ______ -LI ______ ~I 
© Copyright IBM Corporation 1973 ----

("' ( .... 

Scope 
Reference 

GA103 
+Syncln 
Detected 

GA104 
CTl·1 
Transfer 
Error 

GA301 
NO Register 

C (" 

Recycle 
Addresses 
(lAR-ACR) 

3520-353C 

(" 
-,;.' 

c- (~ c\ 
",-

(~ (~' 
,-.,j/ 

('~ ( •.. 
. -~.' 

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
IControllnterface Wraparound) 

CAS 
(Refer to PANEL 16 for recycle procedure). 

_.J K=2 3520H K=1 3534H l K-TC K-TO 

TC bit 6 (read) Raise sync In Oel..lY Dl"OP .s~·fh': In 

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
IControllnterface Wraparound) 

C (\ 
. " (~ (~ 

..,..- ( 

MICRO 650 

MICRO 650 



MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Match error COM with liating on the. pages. 
rake action indicated. 

Error 
\;oae 

92A6 

92A7 

92A8 

92A9 

92AA 

92AB 

3830-2 

Probable Failing 
l1eplaceaDle unlu 

B102 
CTl-1 Buffer and Control 
Card 

© Copyright IBM Corporation 1973 

o 0 0 () 0 

Error Description and Comments 
(Refer to MICRO 506 for block diagram of control mterrace logiC wlm wrap cable msrallea.1 

This routine is designed to exercise the CTl-1 Transfer Check circuitry by simulating an ST4 
branch failure. A Transfer Check should occur in either a Write or Read operation if an ST4 
branch is not taken between two successive Sync In ~Ises. The error codes indicate that a 
Transfer Check did not occur as expected in either a write (92A6-92AB) or read (92A9-92AB) 
mode of operation. 

Write Read 

92A6 or 92A9 

92A7 or 92AA 

92AB or 92AB 

{) n , 
, "'I 

~Ji 00 

Error Description 

No check-2 error - expected CTl-1 check-2 error (NA register 
bit 4) 

A CTl-1 check-2 error was detected, but it was not a CTl-1 
Transfer Check (ND register bit 6). Second error message 
byte contains the ND register. 

A check-2 was detected, but it was not a CTl-1 check-2. 
Second error message byte contains the NA register. 
Third error message byte contains the ND register. 

o 00000 () 

Scope ... ".,~ 

GA103 
Data 
Response, 
Sync In 
Detected, 
CH Branch 
Bit 

GA104 
CTl-1 
Transfer 
Error 

o 

Recycle 
Addresses 
UAI1-Al;I1) 

(Write) 
3480-347B 

(Read) 
3484-3478 

o 

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
(Control Interface Wraparoundl 

CAS 
(Refer to PANEL 16 for rtlCycle procedul'fJ). 

MICRO 655 

I K-O H80H I ,." K=1 
K-TC 

346C 347CH K=1 

K-TD 

3488 

Prime error code TC bit 7 
(Write Op) 

I K=3 3484H K=2 I ,." '"" 
Prime error code 

a-TD 

Drop Sync In 

L 3470 

TC bit 6 
(Read Op) 

Delay 

O-TC 

34E4 

Delay Drop Data Response 

Reset check-2 Raise Sync In 

HB8 3498 

H O-TD 

Raise Sync In Drop Sync In 

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
(Control·lnterface Wraparound I MJCRO 655 

o o o o 00 o (); 
'--
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Match error cods with lilting on thala PBf/fI8. 
Taka action indicated. 

Error 
Code 

9280 
9281 
9282 

Probable Failing 
Replaceable Units 

B102 
CTL-I Buffer and Control 
Card 

B1E2 
T A and MA Register 

B1B4 
Driver 

B1B2 
Driver/Receiver 

B1C2 
Receiver 

Cables 

B1U4 
Spec Op 15 

B1R2 
CTL-I Checks 

Error Description and Comments 
(Refer to MICRO 506 for block diagram of control interface logic with wrap cable installed.) 

Clock CD _ 
~s~p~ec~o~p~1~5~ __ ~ ________ ~~ 

CTL-I CTL-I 
TA Bus Out Buffer MA 

~'REG I I SEL I Y-REG 1 Y , REG ~ 

G 0-7.P ? ~ Busln ? ~ 0-7.P ? 
L-_....II I I 1 rt-"'-..-jl,--_~ 

This routine checks the data path shown above. The TA register is loaded into the CTL-I bus 
out when not in a Data Response mode of operation. The bus out is wrapped around as 
bus in. Spec Op 15 gates bus in to the CTL-I buffer, and gates the buffer to the MA register. 
At this point, the contents of the TA register should equal those of the MA register. If an 
error occurs during this operaiton, one of three error codes indicate the failure: 

9280 
TA was equal to MA, but a CTL-I check-2 was detected. Either a Bus Out parity error or 
CTL-I Buffer Parity Error was detected. 

9281 
TAwas not equal to MA, and a check-2 was detected. 

9282 
TA was not equal to MA, but nocheck-2 was detected. 

For all three error codes: 

Second error message byte contains the NO register. 

Third error message byte contains the T A register. 

Fourth error message byte contains the MA register. 

3830-2 ~~~21:!~~~ ,I ~I_~_J_~!_~_~~I ______ -LI ______ ~I ______ -LI ______ ~I~-______ ~� ______ ~I 
© Copyright IBM Corpotation 1973 

Scope 
Reference 

Recycle 
Addresses 
(lAR-ACR) 

GA101 3698-36FO 
CTL-I 
Buffer Bits, 
Buffer 
Parity Error, 
TA Reg Bits 

GA102 
CTL-I Bus 
Out Bits, 
CTL-I Bus 
Out Parity 
Check 

GA103 
Set Buffer, 
Spec Op 15 

GA104 
Gate Exter
nal MA Reg 

RG101 
RG102 
TA and MA 
Reg Bits 

MICRO 
505 Drivers, 
Receivers, 
Cables 

GA301 
ND Reg 
Bits 

(" ('-

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
(Control Interface Wraparoundl MICRO 6.60 

CAS 
(Refer to PANEL 16 for recycle procedure). 

'''~ 3628 

Reset check-2 Delay 

TA'VMA-D 

Exclusive-OR 
TA with MA 

Is TA=MA? 

36FO 

". ~ 

SPEC: 1 5 

Gate CTL-I 
buffer to MA 
register 

I--

Note: When using the recycle loop, check that the value in the TA register is the same as 
displayed in error message byte 3. If it is not, be sure to load that value into the T A register. 

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
(Control Interface Wraparound I MICRO 660 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Match arror code with listing on these pages. 
Take action indicated. 

Error 
Code 

9283 

9284 

9285 

Probable Failing 
Replaceable Units 

B1D2 
CTL·I Buffer and Control 
Card 

B1E2 
T A and MA Registers 

B1B4 
Driver 

B1B2 
Driver/Receiver 

B1C2 
Receiver 

Cables 

Error Descriptlon and Comments 
(Refer to MICRO 506 for block diagram of control interface logic with wrap cable installed.) 

MA Clock CD 

~""_"'II REG ~ 
_W~rit~e~O~p~ __ ~ ______________ ~ I 

Spec Op 15 

CTL·I CTL.I 
T A Buffer Bus Out 

~ REGI I ~~~ RE~ ~ l-l SEL 

~ ..... _O";'7"",._P __ ...j ~ O·7.P ) ~ 
~ ~J I I 

'---....I 

Bus In 

This routine exercises the data paths illustrated above. During a Write operation, the T A 
register is gated to the CTL·' buffer. From the buffer, the data is gated to the CTL·I bus out, 
which is wrapped around as bus in. Then, Data Response is dropped and Spec Op 15 gates 
the bus in to the CTL·I buffer, and the buffer to the MA register. At this point, the contents 
of the T A register are exciusive·ORed with those of the MA register. They should be equal. 
If an error is detected during the cycle, one of three error codes is posted: 

9283 
TA was equal to MA. but a CTL·' check·2 error was detected. The error may be Bus Out 
Parity check and/or buffer Parity check and/or Transfer Check (check byte 2). 

9284 
TAwas not equal to MA. and a check·2 error was detected. 

9285 
TAwas not equal to MA. but no check-2 error was detected. 

For all three error codes: 

Second error message byte contains the NO register. 

Third error message byte contains the T A register. 

Fourth error message byte contains the MA register. 

Scope 
Reference 

GA101 
CTL·I 
Buffer Bits, 
Buffer Parity 
Error, TA 
Register Bits 

GA102 
CTL'I Bus 
Out Bits, 
CTL·I Bus 
Out Parity 
Check 

GA103 
Set Buffer, 
Sync In 
Detected, 
Data 
Response 

GA104 
CTL·I 
Transfer 
Error, 
Spec Op 15, 
Gate Exter· 
nal MA 
Register 

RG101·102 
TA and MA 
Register Bits 

MICRO 505 
Drivers 
Receivers 
Cables 

Recycle 
Addresses 
II A D_~AI"P\ 

3724·36E4 

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
(Control Interface Wraparound) 

CAS 
(Refer to PANEL 16 for recycle procedure). 

K-TC 

3724H K-1 3730H K=l 
K-TD 

MICRO 665 

372C 

Reset check-2 TC bit 7 
(Write Op) 

Raise Sync In 

L 
L..-

3720 

O-TD 

Drop Sync In 
ST4 branch 

SPEC: 15 

Gate CTL-I 
buffer to MA 

3728 [ 
O-TC 

Drop Write Op Delay 

TAV'IA-D 36ECH 
D=O 

Exclusive-OR 
TA with MA 

Is Tl\::::MA? 

3644 

f--I 

Note: When using the recycle loop, make sure that the value in the TA register is the same 

as that displayed in error message byte 3. 

~------~--------------------~------------------------------_____________________________________ ~~ __________ L-__________ ~ ________________________________________________________________ ~ 

3830·2 

a 

437414 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Match error code with listing on these pages. 
Take action indicated. 

Error 
Code 

9286 

9287 

Probable Failing 
Replaceable Units 

B102 
CTL-I Buffer and Control 
Card 

B1E2 
T A and MA Register 

B1Q2 

B102 
CTL-I Buffer and Control 
Card 

B1E2 
T A and MA Registers 

B1U4 
Spec Op 17 
Spec Op 15 

Error Description and Comments 
(Refer to MICRO 506 for block diagram of control interface logic with wrap cable installed.) 

This routine checks the gating of the CTL-I buffer to the MA register when not in a data 
response mode. This check is accomplished by raising Tag Gate and Tag Valid. 

This error code is posted if T A is not equal to MA after the following three steps have been 
executed: (1) bus in is loaded with the TA register contents, (2) Tag Gate and Tag Valid 
are used to gate bus in to the CTL-I buffer, and (3) the buffer contents are gated to the 
NA register. 

Second error message byte contains TA register. 

Third error message byte contains MA register. 

This routine verifies the gating of the TA register to the CTL-I buffer. To verify the gating: 
(1) a Special Op 17 loads the buffer, (2) a Special Op 15 gates the buffer contents to the 
MA register, and (3) T A is compared with MA. 

This error code results if T A is not equal to MA. 

Second error message byte contains the TA register. 

Third error message byte contains the MA register. 

Scope Recycle 
Reference Addresses 

(lAR-ACR) 

GA10l 366S·36ES 
CTL-I 
Buffer Bits 

GA103 
Set Buffer 

GA104 
CTL-I Tag 
Valid 
Synced, 
Tag Gate, 
Gate Exter-
nalMA 
Register 

RG10l-l02 
TAand MA 
Register 
Bits 

MICRO 505 
Drivers 
Receivers 
Cables 

MICRO 505 36S~36A4 

Drivers 
Receivers 
Cables 

GA10l 
CTL-I 
Buffer Bits 

GA103 
Set Buffer 
Spec Op 17 

GA104 
Spec Op 15, 
Gate Exter-
nal MA 
Register 

RG101-102 
TA and MA 
Register 
Bits 

3830-2 l :e~~~~~2 I~~~~~~)I ~1_1_~_~_~_~4_3-L1_~9_47_D4_e~_7_5-L1 ______ ~I ______ ~1 ______ ~I~ ______ LI ______ -JI IBM CONFIDENTIAL 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY 
IControllnterface Wraparound) 

CAS 
(Refer to PANEL 16 for recycle procedure). 

364C 

H 

c 

MICRO 670 

3640 

t--

Reset check-2 Raise Tay Gate Raise Tag Valid 

3670 

Delay 

Ti\ !-lA-O 

Exclusive-OR 
TA with t-1A 

Drop Ta~ Cate. 
Is TA=Mi\? 

Note: When using the recycle loop, make sure that the value in the TA register is the same 
as displayed in the second error message byte. 

Hcsct check-~ 

SPEC: 15 

Gate Buffer to MA 

Delay 

Ti\¥MA-D 

Exclusive-OR 
TA with MA 

367C 

SPEC: 17 

t;ate TJ\ to buffer 

Is TJ\=MA? 

Note: When using the recycle loop, make sure that the value in the TA register is the same 

as displayed in error message byte 2. 

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
Control Interface Wraparound MICRO 670 



'~) 
"'--_. 

MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Match error code with listing on these pages. 
Take action indicated. 

Error 
Code 

9288 

9289 

928A 

Probable Failing 
Replaceable Units 

B102 
CTL-I Buffer and Control 
Card 

B1R2 
CTL-I Checks 

Error Description and Comments 
(Refer to MICRO 506 for block diagram of control interface logic with wrap cable installed.) 

This routine exercises the CTL-I bus out and CTL-I buffer parity checkers. The exercise 
consists of changing the bus while Tag Gate is active. This change causes both a Bus Out Parity 
Error and a CTL-I Buffer Parity Error. 

9288 
No check-2 detected. A CTL-I check-2 was expected. 

9289 
A check-2 was detected, but not a CTL-I check-2. 

928A 
A CTL-I check·2 was detected, but neither Bus Out Parity error nor Buffer Parity error 
was detected. 

For all three error codes: 

Second error message byte contains the NA register. 

Third error message byte contains the ND register. 

Scope 
Reference 

GA10l 
Buffer 
Parity Error 

GA102 
Bus Out 
Parity Error 

GA103 
Set Buffer 

GA104 
Tag Gate 
CTL-I Tag 
Valid 
Synced, 
Gate Ext.er
nal MA 
Register 

MICRO 505 
Drivers 
Receivers 
Cables 

GA301 
ND Register 
Bits 

Recycle 
Addresses 
(lAR-ACR) 

379C-3708 

3830-2 437414 447460 
4 Jun 73 19 Dec 75 IBM CONFIDENTIAL 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY 
(Control Interface Wraparound} 

CAS 

MICRO 675 

(Refer to PANEL 16 for recvcle procedure). 

K=64 
K-TB 

37AC 

Initialize TA 
register 

Raise Tag Gate Raise T-:'1g Valid 

L K=255 
K+TA>TAC 

3770 

ST3C 

Ripple T,\ 
re9 is ter 

3774 

O-TB H 

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
(Control Interface Wraparound} 

/""), f')" 

'~ " 
, .... ,;.1 

3708 

O-TO 

~ 0-ST3C 
CHK-2 

MICRO 675 

"'. 
,? "- 'J 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Match error code with listing on these pages. 
Take action indicated. 

Error Probable Failing 
Code Replaceable Units 

9200 B1R2 
Controller Check 

9202 B1R2 
Controller Check 

3830-2 

IS> Copyright I 1M Corporation 1973 

Error Description and Comments 
(Refer to MICRO 506 for block diagram of control interface logic with wrap cable installed.) 

Controller Check set without Selected Alert 1. 

The controller check latch was tested by raising Error Alert without Selected Alert 1 (controller 
check). The controller check latch should not have set; but when CTL-I check-2 errors were 
gated to the NO register, bit 0 (controller check) was on. 

When recycling, Select Active Check will set and cause ,NO register bit 1 to turn on. This is 
normal and should be ignored. 

Controller Check set without Error Alert. 

The controller check latch was tested by raising Selected Alert 1 (controller check) without 
Error Alert. The controller check latch should not have set, but when CTL-I check-2 errors 
were gated to the NO register, bit 0 (controller check) was on. 

437414 
.4 Jun 73 

(
Co., 

"./ 

Scope Recycle 
Reference Addresses 

(lAR-ACR) 

GA301 0578-059C 
Controller 
Check 

GA301 0564-05A8 
Controller 
Check 

1MO 

Reset 

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
IControllnterface Wraparound) 

CAS 
(Refer to PANEL 16 for recycle procedure). 

0578 057C 0590 
K;OOlOOOOO 
K-TB SPEC: 13 

MICRO 680 

H H r--

Raise Error Gate CTL-I checks 
Alert to ND register 

0594 0598 059C 

H 
K;lOOOOOOO 

~~ ~ 
O-TB K.ND-D SPEC:03 

'---

Drop Error Alert ND register Reset check-2 
bit 0 should errors 
be off 

0564 0588 

~ ".~ -1 <-"000000 

I 
K-TB 

i--

SPEC: 13 

Raise Selected 
Alert 1 

Delay Gate check-2 
errors to ND 
register 

OSAO 05A4 05A8 

H 
K=lOOOOOOO H "EO'" ~ 

O-TB KoND-D 

"-

Reset Selected ND register Reset check-2 
Alert 1 bit 0 should errors 

be off 

MICRODIAGNOSTIC ERROR CODE DICTIONARY M I C R a "680 
IControllnterface Wraparound) 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Match error code with listing on these peges. 
rake action indicated. 

Error Probable Failing 
Code Replaceable Units 

9204 B1R2 
Controller Check 

3830-2 

© Copyright IBM Corpor.tion 1973 

o o 

Error Description and Comments 
(Refer to MICRO 506 for block diagram of control interface logic with wrap cable installed.) 

Controller Check not set. 

Selected Alert 1 (controller check) and Error Alert were raised. Controller check should have 
set, but when CTL-I check-2 errors were gated to the NP register, bit 0 (controller check) was 
not active. 

When recycling, Select Active Check will set and cause ND register bit 1 to turn on. This is 
normal and should be ignored. 

437414 
4 Jun 73 

o o o o o 00 o 

, 

Scope Recycle 
Reference Addresses 

(lAR-ACRl 

GA301 056C-05Ba 
Controller 
Check 

o o o 

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
(Control Interface Wraparound) 

CAS 
(Refer to PANEL 16 for recycle procedure). 

MICRO 685 

~ ""~ 
""1 

058C 

O-TB K-TB 

r--
---1 ,-""""""" 

Raise Selected Delay., Drop selected 
Alert 1 and 
Error Alert 

C) 

Controller Check Alert 1 and 
should set Error Alert 

05BO 05B4 05IlB 

H 
K=lOOOOOOO 

H ~ 
SPEC: 13 KoND-D SPEC:03 

'---

Gate check-2 ND register bit a 
errors to ND should be on 
register 

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
(Control Interface Wraparound) 

Reset check-2 
errors 

MICRO 685 

o 00000 000 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 
Match error code with li,ting on thelfl page'. 
Take action indicated 

Error 
Code 

9406 

3830-2 

Probable Failing 
Replaceable Units 

B1C4 
Select Hold Driver 
(Swap with B1C2) 

B1B4 
Unselected Alert 1 Receiver 
(Swap with B 1 B2) 

B1M2 
TBRegister 
(Swap with B 1 E2) 

B2L2 
ILXEa Branch 

© Copyright IBM Corporation 1973 

437414 
4 Jun 73 

Error Description and Comments 

Select Hold raised - Unselected Alert 1 not received. 

TB register bit 0, which is the CTL-I outbound tag Select Hold, was raised. Select Hold is 
returned by the wrap cable as Unselected Alert 1, which should cause an ILXEa branch when 
active. When tested, I LXEa was inactive. 

Wrap 
Driver Cable 

~ Select Hold F7JIJn 
Bit 0 ~ "- '71:!1 

B1M2 
RG201 

B1C4 
GA502 

I 

Receiver 
po- Unselected 

Unselected AR Alert 1 ....-
~-----I 

Alert 1 Special Op --B1B4 7 Latched 

GA401 

A -B2L2 
DE301 

ILXEa 
Branch 

('-' (-
~ •• < 

Scope 
Reference 

GA502 
Select Hold 

GA401 
Unselected 
Alert 1 

DE301 
ILXEa 

(-" (-

Recycle 
Addresses 
(lAR-ACR) 

042()'041C 

.. ('. (-. (.~\ () C 

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
(Control Interface Wraparound) MICRO 690 

0420 
K=lOOOOOOO 
K-TB 

Raise Select 
Hold 

CAS 
(Refer to PANEL 16 for recycle procedure). 

L 0430 

Delay. 
Unselected Alert 1 
should be active 

SPEC:07 

Prime the ILXEQ 
logic (set special 
Op 7 latched) 

Drop .Select 
Hold 

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
(Control Interface Wraparound) MICRO 690 
.---~ .. --.-.--.--.-.- ... _ ..... ----_._- -

c 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Match error code with listing on theSB pages. 
Take action indicated. 

Error 
Code 

9408 

94DA 

3830-2 

Probable Failing 
Replaceable Units 

B102 
Unexpected End Logic 

B1F2 
NO Register 
(Swap with B 1 E2) 

8102 
Unexpected End Logic 

8102 
1 st Sync I n Logic 

Ie CopvrighllBM Corporation 1973 

300 o () 

Error Description and Comments 

Unexpected End set without logic in data response mode. 

Unexpected End should set if Normal End is received when the CTL-Ilogic is in data response 
mode. During this test, Normal End was active but the ,logic was not in data response mode, 
and Unexpected End should not have set. When examined, NO register bit 3 (Unexpected End 
Check) was active. 

Read Mode _ 
~~--------~ ~ 
First Sync In A .. ___ .... 

Check End 
~-...;.------t 

NE~CE OR 

Normal End lOR ~ ~ ____ "'--1 8102 

l~~~~--~~IA 
Data Response(Read or Write Model J A .-

iiQ2 

r--Io..-
8102 

Unexpected End set without 1st Sync In or Normal End. 

Unexpected End 

The CTL-Ilogic was placed in read mode, and Check End was raised. Unexpected End should 
not have set, but when examined, NO register bit 3 (Unexpected End Check) was active. 
See error code 9408 for block diagram of Unexpected End logic. 

437414 
4 Jun 73 

o o o 00 o 

Scope 
Reference 

GA201 
Unexpected 
End 

GA201 
Unexpected 
End 

Recycle 
Addresses 
(lAR-ACR) 

042C-0454 

0464-048C 

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
(Control Interface Wraparound) 

CAS 
(Refer to PANEL 16 for recycle procedureJ. 

'''c ~ '''P1 I ,."""" I ~ '-TO ,-" 

043C 

Raise Normal End Delay. 
Unexpected End 
should not set 

Drop Normal End 

MIC,RO 695 

0450 0454 

SPEC:13 

Gate check-2 
errors to NO 
register 

0464 

K=OOOOOOlO H K-TD 

046C 
K=OOOOOOlO 
K-TC 

Raise Check End Set Read Mode 

0484 0478 

~:~g~~oooo H SPEC:03 I 
0=0 r 

L 

NO register bit 3 
should be off 

0480 

Delay. 
Unexpected End 
should not set 

Reset check-2 
errors 

0488 

O-TD 

Drop Check End 

048C 

O-TC H SPEC: l3 H 
047C 

K=OOOlOOOO H KoND-D SPEC:03 

~ 
Drop Read Mode Gate check-2 

errors to NO 
register 

NO register bit 3 
should not be on 

(~ 
\ ,;) 

',-Y 

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
(Control Interface Wraparound) 

() 

Reset check-2 
errors 

MICRO 695 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Match error coda with listing on these pages. 
Take action indicated. 

Error 
Code 

94DC 

94DE 

3830-2 

Probable Failing 
Replaceable Units 

B102 
Unexpected End Logic 

B102 
Unexpected End Logic 

© Copyright IBM Corporation 1973 

437414 
4 Jun 73 

Error Description and Comments 

(Refer to MICRO 506 for block diagram of control interface logic with wrap cable installed.) 

Unexpected End set without Normal End or Check End active. 

The CTL-I logic was placed in read mode, and a Sync In pulse was generated. Neither 
Normal End nor Check End was active, so Unexpected End should not have set. When 
examined, NO register bit 3 (Unexpected End Check) was active. See error code 9408 for 
block diagram of Unexpected End logic. 

If the CAS logic shown is single-cycled, check-2 errors (transfer checks) may occur and 
should be ignored. 

Unexpected End set when logic was not in read mode. 

The CTL-Ilogic was placed in write mode; a Sync In pulse was generated; and Check End 
was raised. Sync In and Check End should cause Unexpected End only when the CTL-I 
logic is in read mode. When tested, NO register bit 3 (Unexpected End Check) was active. 
See error code 9408 for block diagram of Unexpected End logic. 

If the CAS logic shown is single-cycled, check-2 errors (transfer checks) may occur and should 
be ignored. 

Scope 
Reference 

GA201 
Unexpected 
End 

GA201 
Unexpected 
End 

(' c 

Recycle 
Addresses 
(lAR-ACR) 

045C-04A4 

0474-0558 

( (' ( " 

. ./ (~! C' 

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
(Control Interface Wraparound) MICRO 700 

CAS 
(Refer to PANEL 16 for recycle procedure). 

0460 L 01198 I K=OOOOOOl ~"'r I K=0000000~494H I K-TC n K-TO O-TO 

-

Set Read Mode Generate Sync In 
pulse to set first sync In 

I)CiclY· 

unexpected End 
shoulJ not set 

O .... TC 

0468H 049CH K=0001000g4Ai I 04Al 

SPEC"3 KoND-O n SPEC,Ol r 
Drop Read Mode Gate check-2 

errors to ND 
register 

ND register bit 3 
should be off 

I{csct chet.:k-2 

.. " '''' .. ~ "'~ 04B8 I X=OOOOOOOl H K=00000011 I I X=00000010 l X-TC K-TO n K-TO O-'I'e 

-

Set write Mode Raise Sync In 
and Check End 

a-TO 

Drop Check End 

Drop Sync In 

Gate check-2 
errors to NO 
register 

Delay. 
Unexpected End 
should not set 

ND register bit l 
should not be on 

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
(Control Interface Wraparound) 

Drnl' Wr I le H()tie 

HeBt2t (:hcck-2 
errors 

c' 



MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Match error code with listing on these pages. 
Talcttactlon indicated. 

Error 
Code 

94EO 

94E2 

3830-2 

Probable Failing 
Replaceable Units 

8102 
Unexpected End Logic 

81F2 
NO Register 
(Swap with 81 E2) 

8102 
Unexpected End Logic 

8102 
Sync I n Logic 

© Copyright IBM Corporation 1973 

:)0 a r)", ~( 

437414 
4 Jun 73 

Error Description and Comments 
(Refer to MICRO 506 for block diagram of control interface logic with wrap cable installed.) 

Unexpected End Check not set. 

The CTL-Ilogic was placed in data response mode; then Normal End was raised. Unexpected 
End Check should have set, but when examined, NO register bit 3 (Unexpected End Check) 
was off. 

~ 
First Sync In 1----1 Unexpected End 
--~~------~ A OR 

NEorCE ~ 

Normal End lOR .rnu ~ 

Data Respo!se (Read or Write Mode,8-

iiQ2 

Check End 

Unexpected End Check not set. 

The CTL-Ilogic was placed in read mode; a Sync In pulse was generated; and Check End 
was raised. Unexpected End Check should have set, but when examined, NO register bit 3 
(Unexpected End Check) was off. See error code 94EO for block diagram of Unexpected 
End logic. 

If the CAS logic shown is single-cycled, check-2 errors (transfer checks) may occur and should 
be ignored. 

() ('), 
"'-- o t""""\ 

~j () 0 " C~ y 0 

ScOpe 
Reference 

0 

GA201 
Unexpected 
End 

GA201 
Unexpected 
End 

0 

Recycle 
Addresses 
(lAR-ACRl 

0504-0530 

0508-0500 

0: i ff-",\ 

\--.)1 ~y 
,0 
'\...)1 

~-~----~~-~~- ----------------~. 

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
(Control Interface Wraparoundl 

CAS 
(Refer to PANEL 16 for recycle procedure). 

MICRO 705 

'''~ O"'TC ".. '''~ I K=00000100 H K=QOOOOOQ1 l K-TO K-TC 

0518 

--
Raise Normal End 

O-TO 

oroe Normal End 

Set Data Response 
Mode 

Delay. 
Unexpected End 
should set 

Drop Data Response 

K.No-D SPEC: 03 
OS28H K=0001000g

S2CH 
Gate check-2 
errors to NO 
register 

NO register bit 3 
should be act i ve 

Heset check-2 
errors 

"00 .m ".~ I K=00000010 H K=00000010 H K=00000010 I K-TC K-TD K-TO 

, . 

053C 

Raise Read Mode 

r-'" 
~;J 

Raise Sync In 
and Check End 

Drop Check Lnd 

Drop Sync In 

Gate chcck-2 
errors to NO 
register 

Delay. 
Unexpected End 
should set 

ND register bit 3 
should be on 

Drop Read Mode 

Heset check-2 
errors 

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
(Control Interface Wraparoundl MICRO 705 

0_( 10 
, ""Y 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Match error code with lilting on the. PBf/8$. 
Take setion indicated. 

Error 
Code 

94E4 

Probable Failing 
Replaceable Units 

B1Q2 
Index Latch 

B1C4 
Driver/Receiver 
(Swap with B1B4) 

B1R2 
Response 

Error Description and Comments 
(Refer to MICRO 506 for block diagram of control interface logic with wrap cable installed.) 

Hot Index branch. 

ST register bit 1, which allows the microprogram to branch on Index, was turned on; then a 
test branch was made. Index had not been set, but the branch was taken. 

The failure causing Index to set could be the Index logic, hot Response, or Sync Out. 

DCD 
Spec Op 16 

B1U4 

( 

ScOpe 
Reference 

GA203 
Index 
Latch 

-

.. ( .... 

Recycle 
Addresses 
(lAR-ACRl 

05E8-0594 

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
(Control Interface Wraparound) 

CAS 
(Refer to PANEL 16 for recycle procedure). 

MICRO 710 

K-ST O-TD 05EH 055H 

. 

K=01000000 0590H SPEC:03 
0591 

INDEX I 
Reset Index latch 
if active (CS 
Decode of 0-ST1) 

Raise gate for 
Index branch 

Delay Index Latch 
should not be 
set, and branch 
should not be 
taken 

B102 
Sync Out 

DE402 

NorrnaIEndorCh~~k~En~d~nr:Alr---PP~H~R~~~po~n~se~----~ AR 
Response Sel AL2 AR Sel AL 2 

S Index .. FL _ 
--~ A I CL 3 (I ndexl Branch Bit 

B2L2 
Branch Bit 

B2M4 
Reset 

Tri-Lead 

L-

B1R2 
GA302 Sync Out 

B102 
GA103 

B1C4 

GA502 

Sync Out 
AR 

81C4 
GA502 

Sync Out and Response 
are tied together in wrap 
cable. Either line will 
activate Sel~ted Alert 2. 

iITC4 
GA501 

OCO Reset ST1 

B2M4 
OE201 

~
~R 

81Q2 
GA203 

~ 
REG 

1f-

0......-

B2F2 
RB101 

Bill 
OE304 

~---~~----------------------------------------------------------------------------------------~---------+--------~------------------------------------------------------------------~ 
94E6 B1R2 

Response Logic 

3830-2 

© Copyright IBM Corporation 1973 

Response pulse generated without Normal End or Check End. 

A Special Op 16 was performed without Normal End or Check End active. A Response pulse 
should not have been generated. 

Response was tested by branching on Index. See error code 94E4 for block diagram of 
Response. 

GA302 
Response 
Logic 

0540-0568 

Raise gate for 
Index branch 

Strobe Response 
logic 

Delay to let 
Response pulse 
reach Index latch 

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
(Control Interface Wraparound) 

O-STl 

A Response pulse 
should not have 
been \Jcncr<lteu; 
therefore Index 
should not be 
active. 0-8'1'1 
Resets Index latch. 
The reset occurs 
late in the machine 
cycle ilnu does not 
affect the branch. 

MI"CRO 710 



MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Mlltch fUror codll with lilting on th._ PII(/fII. 

Tllke IICtion indicllted. 

Error 
Code 

94E8 

94EA 

Probable Failing 
Replaceable Units 

B1R2 
Response Logic 

B1U4 
Special Op 16 

B1Q2 
Index Latch 

B1C4 
Driver/Receiver 
(Swap with B184) 

B1R2 
Response 

B1U4 
Spec Op 16 

B2L2 
Branch Bit 

B2M4 
Index Reset 

Error Description and Comments 
(Refer to MICRO 506 for block diagram of control interface logic with wrap cable installed.) 

Response active without Special Op 16. 

Normal End was raised; then Response was examined by branching on Index. Special Op 16 
had not been performed; therefore Response should not have been activated, and Index 
should not have set. 

See error code 94E4 for block diagram of Response. 

Response or Index failure. 

Special Op 16 was performed with Normal End active. A Response pulse should have been 
generated and returned by the wrap cable as Selected Alert 1. Selected Alert 1 should have 
set Index latch, but when tested, Index was inactive. 

DCD 
SpecOp 16 

81 

Scope 
Reference 

GA302 
Response 
Logic 

GA203 
Index 
Latch 

Recycle 
Addresses 
(lAR-ACR) 

0548-056C 

0570-058C 

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
(Control Interface Wraparound) 

CAS 
(Refer co PANEL 16 for recycle procedure). 

MICRO 715 

".. .m ~ I K=00000100 H ,-.,...... I 
~ ,." , .. , ""~ O-oTD 

O+ST1 

056C 

,~" ~ 
Raise Normal End Raise gate for 

Index branch 
Delay. 
Response should 
not be active, 
and Index latch 
should not set 

Drop Normal End 
and reset Index 
latch 

IO+TD 0570H ~ 1+ST1 

057C 
K=00000100 
K-TD L 0580 

Drop Normal End 
for scoping and 
raise gate for 
Index branch 

Raise Normal End Delay 

SPEC:16 0588

1 

~ 058~ 058C~ 
- 0+ST1 

INDEX 

Strobe Response 
logic. Pulse 
should be generated 

Delay. 
Response pulse 
should set Index 
latch 

Reset Index latch 
if active 

Tri-Lead 
or 

Cable DE402 
NOrmaIEndOrChK~k~EE.n;d~ij-A~--~P~H~R~ft~po~n~"~----~ Response 

r-
Sel AL 2 AR Sel AL 2 

S FL Index _ -"" !!..!J A I CL 3l1ndex} 8ranch Bit 

3830-2 

© Copyright IBM COrporation 1973 

00 

437414 
4 Jun 73 

'--

o o 

BtR2 
GA302 Sync Out 

B1D2 
GA103 

() 

AR 

BiC4 
GA502 

Sync Out 
AR 

B1C4 
GA502 

Sync Out and Response 
are tied together in wrap 
cable. Either line will 
activate SelKted Alert 2. 

B1C4 
GA50t 

DCD Rftet ST1 

B2M4 
DE20t 

R 

81Q2 
GA203 

".'1'1 ~y 

ST 

REG 

11-

"---
B2F2 
RBt01 

B2L2 
DE304 

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
(Control Interface Wraparound) 

o o o 

MICRO 715 

o 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Match error COM with li,ting on these page,. 
Take action Indicated. 

Error 
Code 

94EC 

3830-2 

Probable Failing 
Replaceable Units 

B1D2 
Sync Out 

B1C4 
Sync Out Driver 
(Swap with B 1 B4) 

Cable 

© Copyright IBM Corporation 1973 

437414 
4 June 73 

Error Description and Comments 
(Refer to MICRO 506 for block diagram of control interface logic with wrap cable installed.) 

Sync Out failure. 

Each time a Sync In pulse is received, the CTL-I logic should respond with Sync Out, which 
is returned by the wrap cable as Selected Alert 2 (Index). This routine generates Sync In 
pulses, then branches on Index to determine whether or not a Sync Out pulse was generated. 

When this routine is looped, check-2 errors (transfer checks) may occur and should be ignored. 

TD 

~ REG 

r Bit 7-

Wrap Cable 

Data Response r--- r--

AR 
Sync Out 

77I~.:::S!.:yn:.::c~l:..:.n:.......j A 

lff/ "--

I 
B102 
GA103 

Selected Alert 2 

;~ 
__ -.:.:GA502 

Index 
FLI--~~-

S 

_.!O:..::~~T~1!.......1R 

-G-A-2-0-3"" 

Scope 
Reference 

GA502 
Sync Out 

(~ 

Recycle 
Addresses 
(lAR-ACR) 

05A4-05AC 

-

c C' ( ; 
.,y 

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
IControl Interface Wraparound) MICRO 720 

CAS 
(Refer to PANEL 16 for recycle procedure). 

05A4 

K=00000010 H 
K-TC 

05CO 

K=01000000 H 
K-ST 

05C4 

K=OOOOOOOI H 
K-TD 

05C8 

O-TD 

Set Data Response 
Mode 

Raise gate to 
Index branch 

Raise Sync In Drop Sync In 

05BO 05B8 L K=1 
K+MC-MC 

CARRY INDEX 

SPEC:03 h 
Wait for Index. 
If Carry occurs 
before Index, it 
is assumed that 
Sync Out failed 

.... 1----- Index Received before carry 

Loop cQunter--causes 
test to loop 256 times 

05B4 05CC 
1\=1 
K+ND-ND HO_MC 

O-STI 
CARRY 

• Repeat test 

O-STI Resets 
Index latch for 
next pass 

Error exit 

05BC 

SPEC:03 

Error exit 

Normal Exit 

MICRODIAGNOSTIC ERROR CODE DICTIONARY 
IControllnterface Wraparound I 

05AC 

L..- 5I'EC:03 

0-51'1 

Reset check-2 
errors and 
Index latch 

~ 

MICRO 720 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Match IAR and BAR with listing on thase pages. 
Talca action indicated. 

IAR 
BAR 

0448 
0444 

0460 
0470 

046C 
0468 

3830-2 

Probable Failing 
Replaceable Units 

B1F2 
B1R2 

B1E2 
MA Register 
(Swap with B1F2) 

A1N2 
Amplifier 

B2D2 
SA Register 
(Swap with B2E2. See Note.) 

Tri-Lead 

A1N2 
Amplifier 

B2E2 
SB Register 
(Swap with B2D2. See Note.)· 

Tri-Lead 

A1N2 
Amplifier 

B2D2 
SC Register 
(Swap with B2E2. See Note.) 

Tri-Lead 

B2E2 
SD Register 
(Swap with B2D2. See Note.) 

Tri-Lead 

@ Copyright IBM Corporation 1972. 1973. 1976 

Error Description and Comments 
(Rafar to MICRO 506 for block diagram of control interface logic with wrap cable installed). 

Defective P bit to ND register 

Defective Data Path from MA Register to SA Register. 

The data path was tested by loading values '00' through 'FF' into the MA Register and gating 
them to the SA Register. Each time, the SA Register was tested for good parity. When a check 1 
occurs, the MA Register contains the data that should have been loaded into the SA Register and 
the SA Register contains the data received. 

To scope, recycle the microwords shown in Check Bypass mode, then scope the failing bit at 
its input to the SA Register. 

Defective Data Path from MA Register to SB Register. 

The data path was tested by loading values '00' through 'FF' into the MA Register and gating 
them to the SB Register. Each time, the SB Register was tested for good parity. When a check 1 
occurs, the MA Register contains the data that should have been loaded into the SB Register and 
the SB Register contains the data received. 

To scope, recycle the microwords shown in Check Bypass mode, then scope the failing bit at 
its input to the SB Register. 

Defective Data Path from MA Register to SC Register. 

The data path was tested by loading values '00' through 'FF' into the MA Register and gating 
them to the SC Register. Each time, the SC Register was tested for good parity. When a check 1 
occurs, the MA Register contains the data that should have been loaded into the SC Register and 
the SC Register contains the data received. 

To scope, recycle themicrowords shown in Check Bypass mode, then scope the failing bit at 
its input to the SC Register. 

Defective Data Path from MA Register to SD Register. 

The data path was tested by loading values '00' through 'FF' into the MA Register and gating 
them to the SD Register. Each time, the SD Register was tested for good parity. When a check 1 
occurs, the MA Register contains the data that should have been loaded into the SD Register and 
the SD Register contains the data received. 

To scope, recycle the microwords shown in Check Bypass mode, then scope the failing bit at 
its input to the SD Register. 
Note: If 8202 or 82E2 is the failing unit, and the.two are swapped, a check 1 will still occur 
but IAR will change. 

Scope 
Reference 

See 
Diagram 

MICRODIAGNOSTIC ERROR CODE DIC.TIONARY IControl Interface Wraparound) MICRO 800 

Recycle 
Addresses 
(lAR-ACR 

0450-044C 

•• _RD e"'_IIDEI 

I I , I 

I12I1OARD CPAOBE IIDE) 

CAS 
(Refer to PANEL 16 for recycle procedure). 

0450~ ~: 
3. 
4. 

Add 1 to MA 

Gate MA to s -1 reqister 
Test S reqister 
If MA does not 
equal 'FF', 
repeat 

(J7' SEE R0101 FOR PINS 

~ SEE DL 103 FOR PINS 

04'~ 

MICRODIAGNOSTIC ERROR CODE DICTIONARY (Controllnt.-face Wraparound) MICRO 800 



MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Match IAR snd BAR with linintl on th_ fJIIfIII$. 

T.eetion indiclltfld. 

IAR ..... b .. Failing 
lIAR Rep ..... Unitl 

MAO B1M2 - MB Register 041C (Swap with B 1 F2) 

B1Q2 
Compare Assist Logic 

B102 
Sync In Latch 

064C B1Q2 
See Compare Assist Logic 

. Text B1M2 
MB Register 
(Swap with B 1 F2) 

C)Copyright IBM Corporation 1972, 1973, 1976 

o 

Error Description and Comments 
(Re", to MICRO 506 for bl«:k di.".", of r:ontrol inrwfat:e I. with ..".".,. ,,,,tIIlled}. 

The compere _st logic ...... bed perity to the MB register. 

The MB register was loaded with 'FF.' Then Special Op 24 was performed, which should have 
gated all Os to the MB. When the MB register was tested for aliOs, a check-1 error occured, 

indicating that the MB register contained bed parity. 

Special Op 24 gates the compare assist latches (which should be off at this time) to MB register 
bits 0 and 1. The op also gates Os to MB bits 2 throuF 7. 

To Scope: Check the MB register when the check-1 error Occurs to detarmine which bit failed; 
then recycle the microwords shown IIld scope the failing bit at its imput to the MB register. 

Compare .ssist logic passed bad perity to M8 register. 

One of the tests used to check the compare assist logic passed bad parity to the MB register . 
To perform the test, compare BAR (when the Chk·1 occurs) with the table below. 

BAR IAR See Error Code 

0510 054C BE40 
0514 054C BE41 
051B 054C BE42 

To Scope: Recycle the CAS shown for the test that failed; sync scope on negative shift of 
·Gate MB Reg (page GA203); Then scope compare assist inputs to MB register bits P, 0, and 1. 

a o 

ScOpe 
Reference 

RG202 
MB register 

GA203 
Compare assist 
logic 

GA203 
Compare assist 
logic 

RG202 
MB register 

/' '1'\ 
~~~--j a 

Recycle 
Add ...... 
(lAR-ACR) 

044C-0418 

(J 

K"'MB ~ ~'" 

Load MB 
register 
with 'FF' 

MICRODIAGNOSTIC ERROR CODE 
DICTIONARY (Control I ...... Wrsperoundl 

CAS 
(Refe, to PANEL 16 fo, recyc" procedure}. 

oue 04A4 

H-'" H 

MICRO 805 

0418 

~ 
Gate External MB register should 
to MB register contain '00' 

See suggested error code for CAS and recycle addr .... 

() I) 
~. 

MICRODIAGNOSTIC ERROR CODE 
DICTIONARY (Control Intemo Wra,.roundl MICRO 805 

() 0 () o o 00 () () r 
"j 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Match IAR and BAR with listing on these pages. 
Take action indicated. 

IAR Probable Failing 
BAR Replaceable Units 

0560 B1E2 
0500 MA Register 

(Swap with B 1 F21 

A1N2 
Amplifier 

B202 
SA Register 
(Swap with B2E2. See Note.) 

0564 B2E2 
0504 SO Register 

(Swap with B202. See Note.! 

0568 B202 
0508 SC Register 

(Swap with B2E2. See Note.) 

A1N2 
Amplifier 

056C B2E2 
O5OC SB Register 

(Swap with B202. See Note.) 

A1N2 
Amplifier 

3830·2 

Error Description and Comments 
(R.f.r to MICRO 506 for block diagram of control inttlrfactllogic with wrap cabl. insttllled). 

Bad parity passed to SA register from MA register. 

The operation described for error code 8C20 was performed. 

When an attempt was made to examine the SA register, a check·1 occurred. This indicates that 
a bit was dropped somewhere along the external data path from the MA register to the SA 
register. 

Bad parity passed to SD register from MA register. 

The operation described for error code 8C24 was performed. 

When an attempt was made to examine the SO register, a check· 1 occurred. This indicates that 
a bit was dropped somewhere along the external data path from the MA register to the SO 
register. 

Bad parity passed to SC register from MA register. 

The operation described for error code 8C28 was performed. 

When an attempt was made to examine the SC register, a check-1 occurred. This indicates that 
a bit was dropped somewhere along the external data path from the MA register to the SC 
register. 

Bad parity passed to SB register from MA register. 

The operation described for error code 8C2C was performed. 

When an attempt was made to examine the SB register, a check-1 occurred. This indicates that 
a bit was dropped somewhere along the external data path from the MA register to'the SB 
register 

Note: If 8202 or 82E2 is the failing unit, and the two are swapped, a check 1 will still occur 
but IAR at the time of failure will be different. 

(~ (--~ (~' ('" ('- (-" (~ (-" ('- (~' ( (~ (-- (~ (~" c': C' 
... /" , /' 

MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) MICRO 810 

Scope Recycle CAS 
Reference Addresses (R.fer to PANEL 16 for rtlCycl. procedure). 

(lAR-ACR) 

RS101 Recycle the CAS listed for error 8C20, then scope the inputs to the SA register from the MA 

SA Register register. 

The error bytes are not valid. 

Display the SA register when the check 1 occurs to determine the dropped bit. 

RS201 Recycle the CAS listed for error 8C24, then scope the inputs to the SO register from the MA 
SO Register register. 

The error bytes are not valid. 

Display the SO register when the check 1 occurs to determine the dropped bit. 

RS103 Recycle the CAS listed for error 8C28, then scope the inputs to the SC register from the MA 

SC Register register. 

The error bytes are not valid. 

Display the SC register when the check 1 occurs to determine the dropped bit. 

RS203 Recycle the CAS listed for error 8C2C, then scope the inputs to the SB register from the MA 
SB Register register. 

The error bytes are not valid. 

Display the SB register when the check 1 occurs to determine the dropped bit. 

MICRODIAGNOSTIC ERROR CODe DICTIONARY (Control Interface Wraparound) MICRO 810 



MICRODIAGNOSTIC ERROR CODE DICTIONARY (Control Interface Wraparound) 

Marr:h IAR and BAR with listing on these pages. 
Take action indicated. 

IAR Probable Failing 
BAR Replacallble Units 

0578 B1F2 -- NO Register 
0574 (Swap with B 1 L2) 

B1R2 
Gating and 
Parity Gen 

36FO 8102 

36B8 81E2 

Error Description and Comments 
(Refer to MICRO 506 for block dillflram of control interfllCtllogic with -lIP cable installedl. 

Control interface logic passed bad parity to the NO register. 

The inbound CTL·I tags were gated into the NO register by Special Op 13 with TO Register Bit 
1=1. When the NO register was examined, a Check 1 occurred. Recycle the words shown; 
then scope the external inputs to the NO register. 

Note: Parity for the external inputs to the NO register is generated by the 81 R2 card. The 
generator checks only bits 0 through 6. Bit 7 is tied up (inactive) and should never be on. 

NO 
SEL 

,Op 13 
REG 

I TO Reg Bit 1 
G2 I 

G2 

I 

',1 
I 

1, 
Inbound Tags I 

2 2 
(To ND 0,1,2,4,5,6) 

1~ 8;"",NO r I 
B1R2 I B1F2 
GA301 

I 
RG403 

(To ND 3) 1 - I 
Tieup ND Bit 7 (off! I 

I 

Bad parity passed from CTL·I buffer to MA register 
T A register = Expected byte 
MA register = Actual byte 

Scope Recycle 
Reference Addresses 

(lAR-ACRl 

RG403 055C·0570 
NO register 

GA302 
Parity 
generator 
and gating 

GA10l 
CTL-I buffer 
RG102 
MA register 

3830·2 L-~_~_~~_~--1-4_1:_~4_er:o_75---L..1 __ --L __ ---L __ --L __ ---l __ ---II· ~~~AR~~~' ~!L~~~T!~E~~ 
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055C 

MICRODIAGNOSTIC ERROR CODE 
DICTIONARY CControl Interface Wraparound) 

CAS 
(Rtlfer to PANEL 16 for recycle procedurel. 

MICRO 815 

0560 0564 0570 

-1 
K=OlOOOOOO 

H"~" H"~'u H ~ 
K~TO 

Set TO 1 equal 
to 1 

;f---...,., 
I 

"-. ;'1 

Clear NO regis- Gate tags to NO 
ter register 

MICRODIAGNOSTIC ERROR CODE 
DICTIONARY CControllnterface Wraparound) 

NO register should 
contain good parity 

MICRO 815 


