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ABBREVIATIONS

A
AA
ABAR
ABO
ac
ACO
ACF/NCP/
VS
ACR
ACU
adr
AEQ
AHR
ALD
ALU
AMP
APAR
AR
ARI
B
BAL
BALR
BAR
BB
BC
BCB
BCC
BCL
BCT
BO
BP
bps
BSC
BSM
BZL
CA
CACHKR
CACR
CADB
CAMR
‘CASNSR
CASTR
CB
CBAR
CCB
CCR
CCT
CCu
CD
CDS
CE
chan
char
CHR

And circuit or ampere

automatic answering

attachment buffer address register
adapter bus out (register)
alternating current

automatic call originate

Advanced Communications Function for
Network Control Program/Virtual Storage
abandom call and retry

automatic calling unit

address

automatic equalizer

add halfword register (instruction)
automated logic diagram

arithmetic {ogic unit

amplifier

authorized program analysis report
add register (instruction)

add register immediate (instruction)
branch {instruction)

branch and link (instruction)
branch and link register (instruction)
buffer address register

branch on bit (instruction)

bit clock :

bit control block

bit clock control

branch on C latch (instruction)
branch on count (instruction)

bus out ‘

break point

bit per second

binary synchronous communication
bridge storage module

branch on Z latch (instruction)
channel adapter i

channel adapter check register
channel adapter control register
channel adapter data buffer
channel adapter mode register
channel adapter sense register
channel adapter status register
circuit breaker

CSB buffer address register
character control block

compare character register (instruction)
coupler cut through (modem)
central control unit

carrier detect

configuration data set

Channel End (status)

channel

character )

compare halfword register (instruction)
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ck

clk
cm
CMDR
CMND
com
(o{01
cP
CPU
CR
CRC
CRI
CRQ
cS
CSAR
CSB
CSCD
CSMC
ctrl
CTS
CUCR
CUE
cw
CWAR
CWCNTR
DAA
DA
dB

‘DBAR

dc
DCE
DCM
DCR
DE
DET
diag
dist
DLO
DOs
DPR
DR

DCS
DSR
DT
DTE
DTR
EC
EB
ECP
EIA
enbl
EON
EPO

check

ciock

centimeter _

channel adapter command register
command '

common

Call Originate Status

circuit protector

central processing unit

.compare register (instruction)

cyclic redundancy check
compare register immediate (instruction)
Call Request
cycle steal
cycle steal address register
communication scanner
clear to send, carrier detect
cycle steal message counter
control
Clear To Send v
Cycle Utilization Counter Register
Control Unit End (status)
control word ,
contyrol word address register
control word byte count register.
data access arrangement
data modem ready
decibel
diagnostic buffer address register
direct current
data circuit-terminating equipment
diagnostic control module
data channel ready
Device End (status)
detector
diagnostic
distance
data line occupied
Disk Operating System
digit present
display register or

data ring (modem)

- distant station connect (ACO only)

data-set ready

data tip {(modem)

data terminal equipment

data terminal ready

edge connector

extended buffer

emulation control program
Electronic Industries Association
enable ‘
end of number (ACO only)
emergency power off

ESC
EXT
FCS
FET
FETOM

FF
FL
FRU
GB
gnd
hex
Hifwd
horz
HS

Hz

|

IAR
IC
ICS
ICT
ICW
IFT
IN
INCWAR
Init
int
intf
1/0
1PL
IR
ISACR
L

LA
LAR
LCD
LCOR

LCR
LED
LGF
LH
LHOR

LHR
LIB

lim
LOR
LOSC
LR
LRI
LSor Is
It -
L1

emulation subchannel

external '

final control sequence

field effect transistor modem card

Field Engineering Theory of Operation
Manual

flip flop

flip latch

field replaceable unit

ground bus '

ground

hexadecimal

halfword

horizontal

heat sink

Hertz

instruction (cycle)

instruction address register

insert character (instruction)

initial control sequence

insert character and count (instruction)

interface control word

internal functional test

input (instruction)

inbound control word address register

initial ‘

internal

interface

input/output

initial program load

interrupt remember :

initial selection address and command register

load (instruction}

load address (instruction)

lagging address register

line code definer

load character with offset register
(instruction)

load character register (instruction)

light emitting diode

leading graphics flag

load halfword (instruction)

load haifword with offset register
(instruction)

load halfword register (instruction)

line interface base

limiter

load with offset register (instruction)

last oscillator sample condition

load register (instruction})

load register immediate (instruction)
local store

latch

level 1

L2

L3

L4

L5

mA
Mem TB
modem
ms/divn
MST
mV

NB

N/C
NCP
NCR
NHR

~N/O

NR
NRI
NRZI
ns
NSC
OBR
o/Cc
OCR
OE
OH
OHR
OLT
OLTEP
OoLTLIB
OLTSEP
op )
op reg
OR
ORI
0s
0SscC
ouT
OUTCWAR
OVRN
o/v

P

PC
PCF
PCI
PDF
PEP
PG
pgm
PH
PND
P/N
POR
pos

level 2

level 3

level 4

level 5

milliampere

memory terminal board
modulator/demodulator
milliseconds per division
monolithic system technology
millivolt

Digit Signal

normally closed

network control program

and character register (instruction)
and halfword register {instruction)
normally open

and register (instruction)

and register immediate (instruction)
non-return-to-zero inverted
nanoseconds

native subchannel

outboard recorder

overcurrent

or character register (instruction)
exclusive or

off hook (modem)

or halfword register {instruction)
on line test

on line test executive program

on line test library

on line test standalone executive program
operation

operation register

or register (instruction)

or register immediate (instruction)
Operating System :
oscillator

output (instruction)

outbound control word address register
overrun

“overvoltage

parity

parity check

primary control field
program controlled interrupt
parallel data field
partitioned emulation programming
parity generation

program

polarity hold

Present Next Digit

part number

power on reset

position
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POSC .
pot

P-P
PPB
PUT
PWI

rev
rd
rdy
RE
ref
reg
regen
req
RI

RLSD
RMS
ROS
RPL
RR
RS
RSA
RT

RTS
rly

SAR
SCF
SCR

SCRID
SDF
SDLC
SDR
sec
sel
SEP
seq
SG
SH
SHR
SIG
SI0
SMS
SR
SRI
SRL
S/S
ST
STC
STCT
STH

present oscillator sample condition
potentiometer
post processor modem card
prime power box
programmable unijunction transistor
power indicator
resistance or resistor
receive
read
ready
register and external register (instructions)
reference
register
regenerative
request
register immediate (instruction) or
ring indicator (modem).
receive line signal detector-
root mean square
read-only storage
remote program loader
register to register (instructions)
register to storage (instructions)
register and storage with addition (instructions)
register branch or register and branch
(instructions)
Request To Send
relay
storage address register
secondary control field
silicon controlled rectifier or
subtract character register (instruction)
silicon controlled rectifier indicator driver
serial data field
synchronous data link control
storage data register
second
selection
separator {(ACO only)
sequence
signal ground
switch hook {modem)
subtract haifword register (instruction)
signal
start 1/0
standard modular system
subtract register {instruction)
subtract register immediate (instruction)
Systems Reference Library
start/stop
_store (instruction}
store character (instruction)
store character and count (instruction)
store halfword (instruction)

A A PR

AN U N

stk
sve
sw
SYN
- sync
TAR
TB
TIC
tr
TRM
TSL
T2
T3
T4
ucC
UE
\
-V/divn
wd
wr
XCR
xfer
xfmr
XHR

XR
XRI
2w
4w

stacked

service

switch

synchronous idle

synchronization or synchronous

temporary address register

terminal board

Transfer In Channel

trigger

test register under mask (in'struCtion)

Technical Service Letter

test 2

test 3

test 4

Unit Check (status)

Unit Exception (status)

volts

volts per division

word

write

exclusive-or character register (instruction)

transfer

transformer

exclusive-or halfword register (instruction)

transmit

exclusive-or register (instruction)

exclusive-or register immediate (instruction)

two-wire line connection {implies half-duplex)

four-wire line connection (implies duplex, but actual
duplex depends on the line set type and teIebhon_e
company equipment.
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LEGEND

1. Logic Diagrams

. H h
Set FL v‘:;z:eset g Late i S A —s
4
Input side is denoted by a thick line. ——— AND
Register g . ALD reference page may be shown
, Reset Active beneath,
The input side is denoted by a thick line. J when reset
A partial transfer of contents is shown TA-321 ' ) ]l g OR
by numbered input and/or output lines. Polarity Hold  S— OR
Data : 5 Output The ‘output’ of the polarity hold ;
PH block is at the indicated polarity i
Control when both the ‘data’ and the
’ ‘control’ lines go to their indicated | :
Clear v ‘ Output polarity. When t.he contr?l line A-CD £ AND Current Driver
Inverted goes to the polarity opposite to ,
. ) » that indicated, the “output’ line holds
Counter Name v at the polarity it is at. When the
Carry 3 ) ‘ +* Counter ‘clear’ line goes to its indicated polarity,
the ‘output’ line goes to the polarity

r

1 0
*+ for up opposite to that indicated.
- for down e
» l Input ’ ) ] AR —S Amplifier

Write —— X

__l__ Local Store

Read---Output from the local store addressed. I o ‘ Exclusive OR
ALU LOCAL Contents of local store is not destroyed. ﬂ E
' Address STORE Write---Input contents stored in the local store
addressed when ‘write’ is active.
| I
° Output A
\ P 0sc § - Oscillator
k .
|
\
\‘.
' Compare Input
. M REG M REG } N 4 Negator (Inverter)
o Address . ‘ Output i
o T mEE ’ ’ A . Write See Local Store
. ) .
}__1_ 0 N Decode —-—{b Time Delay
Inputs 2] DCD |4 N i D 4 ' : :

Y _The active output is the output whose ‘ i . s——- -d_‘ An input pulse starts the time delay.

( output value equals the sum of the T—{ ?ach output pulse has the same dura-
active input values. ———S tion as the input pulse but is delayed
by the specified amount.

Specified delays

Input Values

g
s
’ , oo
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LEGEND (PART 2)

Parity Check

Parity check on thé data bus

Parity Generate

Parity generated on the data bus

Multiple Line Transfer

Gated Bus
Gate must be

Gate ==X active for data
to flow on bus.

Signal that may be scoped.

Test Point

Line name (1)

P

Line name (2)

Above symbol indicates change in line name.

2. Flowcharts

C

)

Terminal

" Indicates the beginning or end of the event.

Process

Indicates a major function or event.

Annotation

Gives descriptive comment or explanatory
note. :

Decision

Indicates a point in a flowchart where
abranch to an alternate path is possible.

Input-Output

CCU executes the controi program
input/output instructions.

Hardware Process

Type 2 scanner hardware action resuiting
from input/output instructions or signals
from the line/autocall interface,

LEGEND (Part 2)

3. Timing Charts

8 {Not) 4 Numerals at the beginning and end

of the bar identify the signal(s)

(also on the same chart) that activate
and deactivate this line. ‘(Not)’ with
the number indicates that lack of the
signal conditions the line.

.

t + Register, bus, or local store content

changes value at these points.

4. General

On-page Connector
Indicates a connection between two parts of the

same page. The arrow leaving the symbol points
(line-of-sight) to a correspondingly-numbered

symbol.

@ Off-page Connector ~

1234 Indicates a connection between diagrams located
on separate pages. The location of the correspond-
" ingly-lettered symbol is shown adjacent the symbol.

Vi
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TYPE 2 CHANNEL ADAPTER

INTRODUCTION

The 3705 type 2 channel adapter (type 2 CA) is a high The control program uses input and output instructions All other commands are control commands. The 3705 ADDRESS SELECTION
performance adapter capable of instantaneous channel - to: o control program has the option of (1) having the CA ‘
daj;a t.ransfer rates of up to 276 ki!obytes per second, and e Initialize the type 2 channel adapter to accept channel hardware command reject the control commands during ’;hne SZSS;Z%;?;?;S&:‘;‘: ?rg'::r:)n::\gd;g;ssl.f-lr-\r:)eaad(ﬁzzsis
!s limited to 277, 16(?, 92, or 49 kilobytes per second with 1/0 Read or Write type commands. initial selection or (2) having 'the CPt ha'rdware accept tl:e selected, the type 2 CA responds o address.255 o addressls
jumpers on the card in location Z4F2, (logic page QN0O3). control commands by presenting an initial channel end nel bus out.

A maximum of two type 2 channel adapters can be ® Determine what ending status should be presented ' status and then requesting a level three interrupt (see Refer to the type 2 CA reference Page, QA071, for add-
installed in the 3705 system—one in the basic 3705 ~ (normal or unusual) to the host processor when the Page 9-311).  The Network Control Program uses the ress selection Jumper information.

frame and one in the first 3705 expansion frame. The data transfer is complete. following control commands: If the channel adapter is enabled (control panel enabled
P owinge light on) and the CCU ‘hard stop’ latch is set, the CA does

type 2 CA can be attac'hed to a multiplexer channel, selector The type 2 channel adapter responds to the following e Write Start Zero X'31’ not recognize its address and trap ‘select out’. However, the
channel, or block mult|p|exer channel available on the seven valid channel commands: . X'51" : enabled light remains on.
System/370. The adapter operates in byte, burst, or block i e Write Start One X'b : .

mode, and disconnects from the channel at the appropriate ® Sense X'04’
time. No hardware modification is necessary for the
different modes of operation. Both of the CAs can be

Read Start Zero X'32'

v ® CYCLE STEAL RATE SELECTION
® Write IPL X‘05’ . ® Read Start One X'62’ :
°

Cycle-steal rate selection is a plug variable delay in the

attached to the same channel or to separate channels, and e Write X'01' Restart Reset X'93' , generation of ‘Allow CS Req'. :

both can operate simuitaneously. - ' The delay is selected by plugging jumpers on the MST
The type 2 CA is minimally dependent upon the _3705 ® Read X’'02’ card at Z4F2. If no rate is selected, ‘Allow CS Reqg’ does

control program. Channel operation is initialized by the - o not turn on.

control program in much the same way as an 1/0O operat- ® Test 1/O X00" . ‘ ' Refer to the type 2 CA reference page, QAQ71 for

jon is initiated in a System/370. Data transfer and cycle- .
steal control word chaining are handled without control ® No/Op X'03
program intervention. As in the System/370, the type 2 e Write Break X'09°
CA notifies the control program, when a data transfer is
complete, with an interrupt (type 2 CA level 3 interrupt).
If an error occurs during the data transfer operation, the

~adapter requests a level 1 interrupt.

cycle steal data rate jumper information.

oneren - 9-000
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TYPE 2 CA DATA FLOW

inbound Data Transfer 0.0
Channel Bus Out “ 8+P -
P — X : 3
Adapter Bus Out 2 Clock ABO
Enabled Not , | @ CCU Outbus
I Diagnostic Mode Output X'5B" and 1.1 (Over 256K) [ output X°58" and 5o N e—
X Diag Mode 0.1  (Under 256K) X: Diag Mode ‘é “g
l Add _ w I 3 3 3
0.0 0.5 Con::as:e Channel Control 0.0 1.0 7 <
Command \gordd n
ecode
0 7 Decode : Bus-Out Diagnostic
. Register

0.0 I 0.4 |0.6 1.0I-f|l._:} 1.7

0.7 (Over 256K)

Tag Diagnostic
| ) Register

B — 1.5. (Under 256K
0.0 I 1.7 g
Diagnostic ch | d Reaist N :
Channel Tags Out X=Wrap Mode annel Command Register .
_ X - . Byte Count Register m

¥ 00 , ‘ I o

Input X'58' & —_—

Not Diagnostic I
| Wrap Mode

Sequence and control logic X Input X'5C’ Diag Mode 0.4 :).F_;;:gnder 256K)
0.0 .7 (Over 256K)
X input X'62’
a X  Output X'55’ n
0.0 0.0 0.0 0.0
Output Input o %
X'57' _ Ear utput X'5A' .
l 8 . g N X i-’e Input X'BA’ } Data 1 Data2
S £ €5 8 P
: o, xmm B2 2 8 & £ 2| mmx Output X‘50’ INCWAR
X lnputX 5B’ and | g &5’7 < g : %‘, Input X'50" Register n
Diag Mode o S
| Output X‘51’ OUTCWAR (9]
Input X561’ Register
1.7 17 17 ] 0.0 £
‘ 55" 0 58
X Input X'565 . g
2
c8 CCU Adbus
O < —(X.6-x.7
I; ] Under 256K)
‘Channel Tags In :
IEEEE— A X Output X'53' X Output X'54" (Under 256K) X.6 X.6 L é)x.4—2>5<é7K)
. ver
ool | o7 09| I 0.7 X5 |
. i ) FX
= ' ' (Over 256K} X.4 X.4tX.4
Sense Status '
B n Program level 1 interrupt request 6—090
Program level 3 interrupt request — o
0.0 0.7 0.0 0.7 9 Pt rea 6-090 o
1/0 Register Address Bus
X' Input X'563’ X Input X‘54’ Registér
Address
Decode

Adapter Bus In CCU Inbus

Channel Bus-In

6—-020

S ]

Outbound Data Transfer



TYPE 2 CA DATA FLOW (PART 2)

:
COMMAND REGISTER

The channel adapter command register (CMDR) indicates
the last channel command in process and the last cycle-
steal control word executed.

CHANNEL ADAPTER MODE REGISTER

The channel adapter mode register (CAMRY) is used to
initiate and halt channel adapter operation.

|

- CHANNEL ADAPTER CONTROL REGISTER

The 3705 control program controls initiation- and termina-
« tion of channel adapter operations with the channel adapter
. control register (CACR).

CHANNEL ADAPTER CHECK REGISTER

Latches are set in the channel adapter check register
(CACHKR) to request level 1 interrupts. When the 3705
control program services the interrupt request, the con-
tents of this register can be transferred to a CCU general
register so that the control program can determine the
exact cause of the interrupt.

All latches except Bus Out check are reset when an
Output to the channel adapter mode register (CAMR) to
reset the L1 interrupt request is executed. Bus Out check
is reset when the sense register is reset. The sense register
is reset when a command other than Sense, Test I/O, or
No-Op is accepted by the CA.

CHANNEL ADAPTER SENSE REGISTER

The channel adapter sense register (CASNSR) provides the
sense byte to be gated onto the channel Bus-In in response
to a channel Sense command.

The sense byte is standard for the System/360 except for
bits 6 and 7, which are unique to the 3705. See 9-150 for
the definitions of sense register bits. '

ﬂ ;
CHANNEL ADAPTER STATUS REGISTER

The channel adapter status register (CASTR) contains the

. standard IBM System/360 status byte to be gated to the

channel Bus-In for status presentations. The status, register
bits are defined on 9-160.

CHANNEL ADAPTER DATA BUFFER

The channel adapter data buffer register (CADB) forms the
CA buffer for all channel data transferred through the CA.

The contents of this register are unpredictable when
power is turned on in the 3705. As a result, the control pro-
gram should first load the register before attempting to
transfer the contents into a CCU general register. If an :
Input X‘BA’ instruction is executed before an Qutput X‘BA’,
a CWAR/Data buffer parity check may occur.

a ~ |
IN-BOUND CONTROL WORD ADDRESS
REGISTER

The in-bound control word address register (INCWAR)
contains the low order 16 bits of the storage address of the
cycle-steal control word to be fetched when a channef Write
type command is decoded. The contents of INCWAR are
incremented by 4 (bytes) for each- CW fetch operation.

When power is turned on in the 3705, the contents of
this register are unpredictable. Therefore, the control pro-
gram should first load this register with predictable con-
tents before attempting to transfer the contents of the
register to the CCU. If an Input X560’ is executed before
an Output X‘50’ instruction, a CWAR/Data buffer parity
check may occur. :

(9] |
OUT-BOUND CONTROL WORD ADDRESS
REGISTER :

The out-bound control word low order 16 bits of the
storage address register (OUTCWAR) contains the
address of a control word to be fetched for a channel
Read command. The contents of this register are incre-
mented by 4 (bytes) for each CW fetch operation.

When power is turned on in the 3705, the contents of
this register are unpredictable. Therefore, the 3705 control
program should load the register with predictable contents
before attempting to transfer the contents of the register to
a CCU general register. If an Input X'61’ instruction is
executed before an Qutput X’61’ instruction, a CWAR/Data
buffer parity check may occur.

CHANNEL ADAPTER BUS OUT REGISTER

The adapter bus out register (ABO) provides buffering
between the CCU Outbus and. the channel adapter.

11 ,

CYCLE STEAL ADDRESS REGISTER

The cycle-steal address register (CSAR) contains the current
data address while data transfer is in progress. This reg-
ister is loaded with the CW address at the beginning of a
CW fetch cycle-steal operation, and is loaded with the
starting address of the data at the end of the CW fetch
cycle steal. CSAR is incremented by 2 for each halfword

(two bytes) of data stored or fetched on data-handling cy-
cle-steal operations.

~ CONTROL WORD BYTE COUNT REGISTER

The control word byte count register contains the 10-bit
byte count. In non-IPL mode, 3705-11 Models J-L use
only eight of the ten bits in the byte count.

In IPL mode, however, a 10-bit byte count is forced
by turning on the two high-order bits. The first half of
the control word fetched (9-260) loads the byte count
into CWCNTR. As each byte is transferred across the
channel interface, the byte count is decremented by 1.

TYPE 2 CA DATA
FLOW (PART 2)

0.0. .0 0000000 00 0O 000000 0'000'0000 O 00

9-020




CARD FUNCTIONS AND LOCATIONS

Card
Loc.

First
ALD
Page

Function

| zam2

Z24Q2
Z4P2

Z482
Z4R2
Z4AN2

‘zam2

2412

Z4K2

Z442

Z4H?2

Z4F2

Z4G2

QRO001

QB0O1

QC001

QDoo1
QEO001
QFO001

QGOoo1

QHOO01

QJoo1

QK001

QLoo1

Qmoo1

QNO001

Cycle Steal Address Register:
Byte X

interface A Drivers.

Interface A Receivers

‘Diagnostic Registers '

Intf. B Drivers
Intf. B Receivers

Channel Tag Clock
Tag Control
Tag Control Powering

Cycle Steal Control
Channel Buffer Control
Data Transfer Control
Control Command Enabied

Input/Output Decode
Adapter Select Jumpering
CW Count Register

CWAR valid fatches

CW Command Decode
Diagnostic Wrap Mode Latch

{nterrupt Requests
Channel Command Decode
Reset and Diagnostic Clock

Sensé and Status Latches and
Gates

Byte O of
CWAR /
Data Buffer
CSAR i
CCU Outbus Buffer

Byte 1 of

- CWAR
Data Buffer -
CSAR .
CCU Outbus Buffer

CA Check Register

Cycle Steal Rate Jumpering
Active latch

End Busy latch

CE Remb latch

Increment CSAR

Burst Mode latch

Error Latches

Note:

Z4Q2 and S2 can be swapped
24P2 and R2 can be swapped
Z24H2 and G2 can be swapped

Inbound <

Qutbound <

I

\

"1/0 Register Address Bus Data Gates:

Interrupt Request QA012
QOutbus QA011

Inbus QAO11

Channei Enable Cycle Steal Request
ADBUS Byte X Bits P.6-7 QA012

Timing and controls QA013

Byte 0 and 1 Adbus QA013

/0 Register Address Bus Data Gates
Interrupt Request QA012

Outbus QA011
Inbus QAO011

Channel Enable Cycle Steal Request
ADBUS Byte X Bits P.6-7 QA012

Timing and controls QA013
Byte 0 and 1 Adbus QA013

ADBUS Bits X.4
and X.5 (QA014)
Models J-L. only

Outbound

ADBUS Bits X.4
and X.5 {QA014)
Models J-L only
Inbound

*Cables for Y2 and Y3 are
present in 3705-11 Models J-L only

O0XA-Z4 * Board
CARD SIDE

See G-030 for the card functions and logations
for the type 3 CA.

ano ocations.  9-030

Intf. B Bus-Out Bits
QA040

Intf. A Bus—Out Bits
QAO030

intf. B Bus-In Bits
QAQ40

Intf. A Bus-in Bits
QA030 i

Intf. A Tags
QAO031

Intf. B Tags
QA041

" *Z4 is the pseudo board location

for the type 2 channel adapter.
The actual board location is 0XA-A4.




CHANNEL ADAPTER STATES

The problems associated with handling two asynchronous
interfaces require that the type 2 channel adapter be in a
certain state with respect to one interface before permit-
ting access to the adapter by the other interface.

ACTIVE STATE

This state is defined as the period from the acceptance of a
channel 1/0 command by the adapter until the acceptance

of Device End (DE) status by the channel for that command.

Start 1/O Lt

(Not) Status Condition

(Not) L3 Interrupt Request A

End Status Time

CA Active
OR FL
Control Cmd Lt A
Z4F2
QNO004
e
Device End Status A
(Model A-H W/O EC 318882)
(Not) Busy Status Lt
(Not) Status Condition
(Not) L3 Interrupt Request A
End Status Time
CA Active
Control Cmd Lt ' A
Device End Status A

(Mode]s A-H with EC318882 or Models J-L)

LEVEL 3 INTERRUPT STATE

This state may be initated either by the control program or
by completion of the current cycle-steal control word. The

CA may be either active or inactive when this state is initiated.

If the CA is active, the control program has access to all CA
registers. If the CA is not active, the control program has
access to all registers except the channel sense and status
registers.

LEVEL 1 INTERRUPT STATE

This state is initiated only when the CA detects an error
during the execution of an input or output instruction to
the channel adapter, during a cycle steal operation, or
during a data transfer across the channel interface.

If a channel command is being executed when the error
is detected, the command is ended with a hardware generated
Channel End (CE), Device End (DE), and Unit Check (UC)
status when the level 1 interrupt is requested.

BUSY STATE

This state refers to Busy status generation for the channel, .
independent of the status register. The channel is notified
that the 3705 is busy without disturbing the contents of
the channel adapter status register. This state exists when
the channel attempts an initial selection sequence when
the CA is both active and engaged in either a level 1 or a
level 3 interrupt.

(Bus In Bit 3 Assembled)

2

Chan Bus In Bit 3 |

OR

Status In
Prep Busy Lt

1Not Diag Mode + Enabled
L Z4Q2 QB002 INTF A

Z4s2 QD002 INTF B

(Generate”Busy Gate) I

R

Generating Busy status without disturbing the status register contents.
{Models A-H W/O EC 318882.)

—

(Bus In Bit 3 Assembled)

OR

Chan Bus InBit 3

.

Prep Busy Lt

Not Diag Mode + Enabled

Z4Q2 QB002 INTF A
Z4S2 QD002 INTF B

(Generafed Busy Gate)

—

Generativng Busy status without disturbing the status register contents.

. (Models A-H with EC 318882 or Models J-L.)

DIAGNOSTIC WRAP STATE

Execution of an Output X'57" with bit 1.7 on forces the
type 2 CA to go offline when the required CPU Jransition
parameter occur, (‘clock out’ down, etc. ). Even though
the control panel ENABLE DISABLE switch is in the
enable position, the enable light is turned off.

All CA registers are available to the control program in
this state, including the IPL portion of the channel adapter
mode register. The diagnostic registers can be loaded with
Output instructions X‘68’ and X’56B’ to simulate the chan-
nel interface in this state.

CHANNEL ADAPTE

STATES

©00060000000000000000000000000O0O0OO0O

9-060




TYPE 2 CHANNEL ADAPTER STATES (PART 2)

This example is a very high level
view of a channe! write operation.

HISAANG AT 9,061

CAW
‘Inactive’ State
BTU
S0 ccw # BTH | BDU |TEXT*|— To buffer in 3705 —»
: i
: CA accepts host Decode 1 Controlted by Output X'56*
e : *
. CcCcw BTH | BDU }TEXT Channel Command e Bits 1.6 and 1.7. (See 9-311.)
Ve d )
*TEXT is not present for all BTU'S
Sense Status
CP 3 — NCP/VTAM Accept
Set by Output X'50’ Control CASNSR
Path Information Unit (P1U) Commands ) 7
‘ INCWAR 0
Transmission | Request/ Request/ | ) Set Control Command Lt
Header (TH) | Response B?ﬁf?gﬁ) | Address of Control Word ' | = Command Reject | = Unit Check
Header (RH) To CSAR %5 For Write, Write break, Control Command
b (Lfr\?/;teé g:‘;'::\(: rt:;z';\k %and IPL commands Command Register Stored in . Status
| Active’ State . Data 1 Buffer (Initial Status)
- . = CASTR
Set by Output X'51’ Valid commands
IPL X'05’ 4
' Test 1/0 X*00’ Control Commands are all L3 Interrupt
OUTCWAR _ Write X'01’ invalid commands. Command ) 1 = Channel End
T i Read X'02' Register contains alt command
To CSAR * Address of Control Word No-op X‘03' bits off with only bit 1.4 on.
(If Read command) 2 for Read commands Sense X'04
Write break  X‘09’
MM O N CSAR val dated by 2 and back
COMMAND CHAINING - ote: value is updated by 2 and put bac
CA Obtains CW 4 &':;Jgggvgig;gggfxﬁgde d) into active CWAR during each cycle steal of
Field (4 bytes) S a CW fetch.
CSAR CCU Storage
0 First (2 bytes) CW fetch cycle steal: ;
o (Models J-L) See page 9-271
See page 9-270 -; for Control Word
for Control Word : formats
(Models A-H) formats. :
First two
cw CF First Half of CW bits of CW First Half of CW
Outstop Command data address
Out Code .
'nlc Valid? o.olo.s 04 [ 1.5 16[1.7 0.0[0.7 10 1.3 1.4[17
_——— - e ] f e e e - = | W
n & : a4 :
' 1
A 2% Chain fi TTT T - :
#%% Chain fia
Intervention required, o 9 prpn FE 3
Unit Check | X4 X5 X6|X7
count | 1 First four
. R
, CWCNT I 1 CSAR bits of CW
CACR Byte0 ) data address
. Models
If ON, Zero override flag | T T‘uf ON, CW command chaining, so INCWAR or OUTCWAR still valid J-L only
, Y OR
From 9-062 To 9-062
P P ~ - P : 2NN -, PN e e P PaN . s o - . e, my - L, —_ - —
g N > v N A N S . . N " N . s \b// \i\ /// '\\7 » \l W “ /‘ .\ s \‘\u‘)‘/" . o L \\\L_’/ N . . .\‘J
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TYPE 2 CHANNEL ADAPTER STATES (PART 3)

To 9-061

From 9-061 -

'Active’ State

‘ @ Second (2 bytes) CW fetch cycle steal

Models J-L only

“ cate®atatatetet’
‘ first CS cycle.
X.4 X.5 [ X.6 X.7] CSAR
| . 1

Bytes O and 1 Lcecsdt Incremented by 2 during

INCWAR or OUTCWAR

Address of next CW
{tf any)

Increhented by 2 during
first CS cycleand by 2
during second CS cycle.

pErsy
o

0000000000000000000O0O O O

CCU Storage

E

Second half of CW

Models J-L only 0.0 17

p———
| X.4 X5]X.6X.7| CSAR
1 1

From Channel Bus Out

Data address

CA transfers two bytes
(write operation shown)

G Data transfer

! As each byte is transferred to the
data buffers, CWCNTR decrements by 1.

_—[ CWCNTR
L 1
To e , page 9-061
A i t_ Yes CW command Yes DATA 1 DATA 2
Active’ State Obtain new CW field chaining? | ‘ ,

’ A cycle steal operation transfers

]::’" the data buffers to CCU storage.

No No
CCU Storage
Note: See 9-430 for odd byte
Data transfer complete Add 2 to CSAR boundary operation.
Transfer 2 more bytes
. CSAR
Present CE and L3 Interrupt
/ ~ ' "Chanrnel CCU begins
L3 interrupt
accepts CE Service
CCU Accesses CASTR and CASNSR
‘Busy” State to initial selection /
Note: Refer to CW Flag Summary, page 9-290 for other examples.

accepts DE

‘Not ready’* to

s

initial selection

‘Inactive’ State

*{unit exception)

CCU presents DE for CA

| Channet - /

CCU initializes INCWAR
and OUTCWAR

)

CCU Accesses Remaining CA Registers

‘L3 Interrupt’ State

" CCU completes L3
interrupt service

DESASHAMS: 04T 9. 062




CHANNEL ADAPTER INITIALIZATION

Before the 3705 control program can access the CA’s exter-
nal registers, it must select the CA."Only one CA can be
selected at a time. The 3705 control program has access to
the channel adapter mode register (CAMR) at all times, so
that it can select a CA with an Output X'567°. If bit 1.4 is
on in the general register specified in the instruction, CA
number one is selected; if bit 1.4 is off in the general regis-
ter; CA number 2 is selected.

An Input X'55’ transfers bit 1.6 to a CCU general regis- -
ter if CA number 2 is selected, and bit 1.7 if CA number 1
is selected.

Although only one CA can be selected at a time, both
can transfer data across the channel simultaneously.
Assuming two CAs are installed, the 3705 control program
can select one of the CAs, initialize it and deselect it. Then
the channel can transfer data with that CA while the 3705
control program is selecting and initializing the other CA.
When both CAs are initialized, both can transfer data across
their channel interfaces simultaneously.

1
Cn
h t
a e
nr A
n f
e a
I ¢
e First
Two Type 2
Channel Channel
Switch Adapter
|
Con
h t
a e
nr B
n f
e a
I ¢
e
)
Cn
h t
a e
nr A
n f
e a
I ¢
e Second
Two " Type 2
Channel Channel
Switch . Adapter
|
Cn
h t
a e
nr B
n f
e a
I c
e
g 4 Ch ’ N P
L s » N g \\ L .

‘Both interfaces can be attached to the same channel, or to

different channels. The channels can be attached to the same
CPU or to different CPUs. However, the CA can be enabled
to only one of the interfaces at a time. See 1-050 for the
interface enable procedure.

Whenever the CA'is enabled to an interface and not ini-
tialized is signaled from the: CCU, any channel command
decode other than Write*IPL causes UC status to be set in
the CA status register, and not initialized sense to be set
in the sense register.

The type 2 CA selection circuit is installed in each CA on
the card at Z4L2 (QH0O1). Whether the CA is the first or
second is determined by the position of the card jumper.

l- CTRL POINT X57 CA

CA SAMPLE OUTPUT DATA Selected
” FL

I ABO BYTE 1BIT4

N

A

jumper
-

A P
Note: ¢ Tie off ’O R
point iy

Install thé jumper in this direction
if the CA is to be the first type 2 CA.

-
jumpeg:
Install the jumper-in this direction

if the CA is to be the second type
2 CA.

Note: Refer to type 2 CA reference page, QA071,
for CA select jumper information

The CCU ‘hard stop’ latch disables the channel
interface but does not cause the interface enabled

light on the control panel to turn off.

CHANNEL ADAPTER
INITIALIZATION

CCU Not-Initialized State

The 3705 is in its Not-Initialized state until the end of IPL
phase three. The Not-Initialized state remains set until 3705
control is passed from the ROS program code to the program
module loaded into the 3705 with a Write IPL command. The
3705 CA must request channel service to signal the CPU that
the 3705 needs a Write IPL command to become initialized.
With Device End dnd Unit Check status set by ROS in the
CASTR, (result of entering the Not-Initialized state), the CA
initiates a selection sequence to the channel. The channel
should reqund_{to!_.the CA initiated sequence with a channel .
Sense command to determine why the CA needs service.

If the CA receives a Write, Write Break, or Read com-
mand while the 3705 is in the not-initialized state, bit 0.7
(Unit Exception) and bit 0.6 (Unit Check) are set on in the
CASTR and returned to the channel as initial status to the
command. Not-initialized (CASNSR bit 0.6) is returned in
the sense byte to the channel.

When the CA decodes a Write IPL command from the
channel, the CA requests a level 3 interrupt. The 3705
control program (ROS program code) loads INCWAR with
the address of the control word to be used with this
command. When the level 3 interrupt is ended, the CA
requests two cycle-steal operations to fetch the control
word, and the CA external registers are intialized to
handle the command. The data transfer for the Write
IPL command is completed. When final status is pre-
sented to the channel for the Write IPL command, the
CA requests a level 3 interrupt to signal the CCU that
the command is ended. Program control of the 3705
is passed from the ROS program to the program just
loaded into the 3705. With the transfer of control,
the 3705 becomes initialized, and the IPL phase 3 ends.

Before the CA can handle any other channel commands,
the CA external registers must be initialized to handle them.
INCWAR and OUTCWAR must be loaded with valid addres-
ses of control words, and INCWAR Valid, and OUTCWAR
Valid must be set in the CACR.

9-080
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D.0000000@00000@0000@0000000000000
INPUT/OUTPUT INSTRUCTIONS

External registers X‘60’ through X’5F’ are used to control CE Jumper
the type 2 channel adapter. These external registers may be o= Jumeer
accessed by the control program only when the type 2 CA Diagnostic Mode
has been selected and one of the following conditions exists: CA L1OR L3 Int OR A
® The type 2 CA level 1 or level 3 ‘interrupt request’ latch ]
is on. Point 50
X
@ The type 2 CA is in diagnostic wrap mode. _— >|( Point 51
® A special CE aid jumper is installed from L2G12 to )'< Point 52
ground (logic page QH001). - S Point 53
. : I X
When these conditions are satisfied, an output to registers | | Point 54
X562, X‘69’, X‘5C’, X'b6D’, X‘6E’, and X‘6F is ignored, and 1/0 Reg Addr Bus Bits 0-7 X »
an input from registers X’67’, X‘6D’, X‘6E’, and X'B6F’ trans- oCD — | Point 55
fers zeros to the CCU general register designated in the input . - X
instruction. When the adapter is selected and none of the 1 | )'( Point 56
other conditions necessary to access the external registers , l .
are satisfied, outputs to these registers, except X'67’, are ; : — M Point 58
ignored. Under this condition, inputs from these external , ‘ | A Point 59
registers resuit in an in/out check level 1 interrupt request i X
because of incorrect parity on the CCU Inbus. | Point 5A
If the adapter is not selected or not installed, an input or X
output to one of these registers results in an in/out check | Point 58
tevel 1 interrupt request because the adapter does not decode X
the register addresses. | Point 5C
Input instruction X'63’ and X'54" are ignored if the CA X -
is not active (not executing a channel command or control Point 57
command), except for Register X'563’ bits 1.4-1.7. With CA Selected
3702-11 Models J-L, Byte X of the CSAR (Reg X‘b3’, bits It
1.4-1.7) can be accessed.
Qutbus Bit 1.4
CONTROL PANEL ACCESS TO CA REGISTERS
~ Access to external registers X'50" thru X'5F’ should be
attempted from the 3705 console as follows: 7412  QHOO1
1. Output to register X'67’ to select either type 2 CA num- Note:  Outbus bit 1.4 must be on to select

Type 2 CA number 1 and off to

ber 1 in the first frame (byte 1 bit 4 on) or type 2 num- select type 2 CA number 2,

ber 2 CA in an expansion frame (byte 1 bit 4 off).

2. One of the following conditions must also be present:

{a)  The Type 2 CA Level 1 or Level 3 interrupt
request has been set. This may be accomplished

by an output to register X'67‘ with byte 1 bit O on. 3. If one of the above listed pairs of conditions is not met,
| an Input from X'50’ thru X‘5F’ disptays 0000 in dis-
(b)  The Type 2 CA’s Dlagnostlc Mode state has been o play B, and except for output X'67°, and output to X‘50°
set by an output to register X‘67* with byte 1 bnt thru X‘5F‘ is-ignored. No check condition should occur.
7 on. ,
4. If the type 2 CA is not in diagnostic maode, the CE aid
(c) The CE aid jumper has been installed from 01A- jumper is not installed, the adapter is selected and has
ZA412G12 1o ground. its level 1 or level 3 interrupt request pending, all type 2

: CA registers except sense and status, registers X‘63‘ and
S X'64’, may be accessed. In this situation the adapter
When the CE aid: jumper is installed, must also be in the active state, {(executing a channel

the hardware interlocks are overriden command or control command). Otherwise, an Output X‘563’
and. 3705 control panel Input/Output or X'65" is ignored and an Input X’53’ or X'54' causes 0000
operations addressed to the type 2 to be displayed in display B. No check condition should occur.
CA may interfere with the attached : :

CPU. L Note:  With 3702-11 Models J-L, an Input X’'63’ operation

gates the CSAR Byte X bits (1.4-1.7) into display B.
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OUTPUT X50' INSTRUCTION - ,
INPUT X'50° INSTRUCTION 9'1 10

OUTPUT X560’ INSTRUCTION . , , INPUT X560’ INSTRUCTION

This instruction is used by the control program to load . : The control program uses this instruction to transfer the
INCWAR (register X’50’) with a valid address of an In contents of INCWAR into a CCU general register specified
control word. This address is used when the CA is exe- in the instruction. '

cuting a Channel Write, Write Break, or Write IPL . : If this instruction is executed before the register is loaded
command. : . with an Output X'560" instruction after 3705 power is turned

on, a CWAR/Data buffer parity check may occur.

LOGIC REFERENCE: QL001 & QMOO1. LOGIC REFERENCE: QL0O1 & QMOO1.

, CCU Outbus 00 o - ,
: * \
I Clock ABO (QG005) ' -y
X ' DATA G ‘| DATAY
. 1.7 ' INCWAR Word Line (QG003)
29 J : INCWAR '|= :

' | ' (Selects INCWAR)
| ) | # —_— '
Adapter Outbus Register & OUTCWAR

00 I 7 0.0 I 1.7
i ) % Gate Outbus Reg To Buffer (QG003) X Gate Buffer To CCU (0G003)
0.0 l 1.7 PC
i CCU Inbus
OATA ? DA TA 2
: 1
i QG003
INCWAR " INCWAR Word Line ( )
i (Setects INCWAR)
GUTCWAR
o e
The data buffer, INCWAR, and OUTCWAR
are located in the local store array on cards
Z4H2 (byte 0) and Z4G2 (byte 1).
ey 'Y ;fﬁy\' '4” N £ P f(*wm ‘,_(‘”"“h‘ P £ 'x‘ ™ | ™ P : [w\“ ) e {('“'-\h ¢ £ ’ ﬁ\ ;,f“”w»\_’ £ £ *y) K(\ ,m f’m\‘. A Pa ,(“"\\ A . Y “ @
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OUTPUT X561’ INSTRUCTION

The 3705 control program uses this instruction to load a
valid Out CW address into OUTCWAR. This address is used
when the CA is executing a channe! Read command.
Because the contents of this register are unpredictable

“when the 3705 power is turned on, the 3705 control pro-
gram should load OUTCWAR with an Qutput X561’ before
executong an Input X561’ to prevent a possible CWAR/Data
buffer parity check.

LOGIC REFERENCE QL0001 & QMO001.
CCU Outbus

Clock ABO (QG005)

The data buffer, INCWAR, and OUTCWAR |
are located in the local store array on cards
Z4H2 (byte 0) and Z4G2 (byte 1).

: v X
0.0 I 1.7
l Adapter Outbus Register I
0.0 : I " 1.7
Gate Outbus Reg To Buffer (QG003)
X
1.7 I 1.7
DATA ' DATAZ
__________________ o
- l-“-f::';.:‘i R
SNCWAR e
. B
OUTCWAR

L OUTCWAR Word Line (QC003)

(Selects OUTCWAR)

. INPUT X571’ INSTRUCTION

The 3705 control program uses this instruction to transfer
the contents of OUTCWAR into a CCU general register.

If this instruction is executed before the register is
loaded with an Output X‘61’ instruction after 3705 power
is turned on, a CWAR/Data buffer parity check may occur.

I‘.OGICv REFERENCE QLOO1 & QMO001.

0.0 1.7
L |
!
DAYA 1 ' DATAZ
__________________ (A
WA R
L. OUTCWAR Word Line (QG003)
‘ OUTCWAR
[ (Selects OUTCWAR)
0.0 F I 1.7 :
% GATE BUFFER TO CCU (0G003)

~ CCU Inbus

OUTPUT X561’ INSTRUCTION
INPUT X651 INSTRUCTION

©e00000000000000000000000000000@00O0
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INPUT X652’ INSTRUCTION

This instruction transfers.the contents of the control word
byte count register (CWCNTR) into a CCU general register.
If this instruction is issued while the CA is operating in
diagnostic wrap mode and the simulated channel data trans-
fer has not ceased, a CCU Inbus parity check may occur.

1.OGIC REFERENCE QH002, QH003

CCU Outbus

xl Sample Ctrl Word First Half (QG001)

0.0 j 0.7 {Over 256K)

1.7 (Under 256K)

: Control Word Count Register

(CWCNTRY)

* *
l 06 {07! 10]11 (12 |13[|14]|156]|16/]| 17

0.6 ] I 1.7
X Input Count Reg (QH003)

CCU Inbus Bits 0.00.5=0
Bits 0.6-1.7 = Count in CWCNTR

or
Bits 1.0-1.7 = Count in CWCNTR if the 3705 is initialized
and contains more than 256K bytes of storage.

*For 3705s containing more than 256K bytes of storage,
the two high-order bits are always 1 during the not
initialized state. Otherwise, the bits are O because 3705s
with more than 256K bytes of storage use an 8-bit count
instead of 10.

OUTPUT X563’ INSTRUCTION

The control program can use this instruction to set bits 0.0
(Command Reject), 0.1 (Intervention Required), 0.4 (Data
Check), and 0.7 (Abort) in the channel adapter sense
register (CASNSR) when“CA active’ is on or if the CA is in
diagnostic mode.

LOGIC REFERENCE QK003--QK008

CCU Outbus

X X X Output Sense (QK006)
oo or  _loa Lo

Channel Adapter Sense Register
(CASNSR)

00l01l02{03{04]05]06]07

NOTE

Whenever any bit is set in the channel adapter sense register,
Unit Check (bit 0.6) is set in the channel adapter status reg-
ister. Any data transfer that was in progress is halted.
Except for bit 0.6, the channel adapter sense register is
reset during the initial selection sequence whenever the CA

accepts a channel command other than Sense, Test 1/0, or
No-Op.

(’{.ﬂ.., P oy £ o s Ay,

“ - - M % LA L N i

INPUT X652’ INSTRUCTION
OUTPUT X53" INSTRUCTION
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® 0000000000000 00000000000000O0O0COO®O0D0O0

INPUT X563 INSTRUCTION

The 3705 control program uses this instruction to transfer

the contents of the channel adapter sense register (CASNSR)
l and Cycle Steal Address Register byte X {(Models J-L only)
into a CCU general register. If the instruction is executed
while none of the conditions listed in INPUT/OUTPUT
INSTRUCTIONS, 9-090, are satisfied, a CCU Inbus Parity
check is caused. If the CA is not active but the CA level 1
or level 3 ‘interrupt request’ latch is set when this instruc-
tion is executed, all zeros are transferred into the CCU
general register. With 3705 Models J-L, CSAR Byte X is
gated to the general register (the CA does not have to be
active).

LOGIC REFERENCE QKO003, QK008, QR001 :
(Models J-L only)

Channel Adapter Sense Register’
(CASNSR) CSAR Byte X
00(01]02[03{04]051}061]}0.7 X. 4];X BTX 6| X. 7 l

Gate Sense To Inbus (QKO06)

I CCU Inbus ' I '

Whenever any bit is set in the channel adapter sense register,
Unit Check (bit 0.6) is set in the channel adapter status reg-
ister. Any data transfer that was in progress is halted.

N Except for bit 0.6 and bits 1.4-1.7, the channel adapter
sense register is reset during the initial selection sequence
whenever the CA accepts a channel command other than
Sense, Test 1/0, or No-Op.

0.0 r 071.0 1.3 r 1.7
X

NOTE

Bit 0.0—Command Reject.
Command reject is set whenever an invalid command with proper
parity is decoded by the CA during initial selection and the CA is
not in the active state,

The 3705 control program can set this bit during a level 3 interrubt
- by executing Output X'63" with bit 0.0settoa 1.

Bit 0.1—Intervention Required.
This bit indicates programming errors were detected by either the
CCU, the CA hardware, or the control program. The bit is set un-
der hardware control when any of the following occur:

® The CCU hardstop latch is set when the CA is transférring
data either across the channel interface or on the CCU Inbus
or Outbus.

® An address used by the CA for a cycle-steal operatio'n caused
a CCU address exception or protection check. This also sets
bit 0.2 in the channel adapter control register.

® A TIC orchain to a CW address above 64K was detected
during a CW fetch cyclesteal operation, This also sets bit 0.0
in the CA control register.

® During a CW fetch cycle-steal operation, (1) an Out or OQut
Stop CW was decoded when executing a channel Write, Write
Break, or Write IPL command, (2) an In CW is decoded for a
channel Read command or (3} an In, Out, or Out Stop CW is
decoded with a count of zero. This also causes bit 0.1 to be
set in the CA control register.

Additional indications may be conveyed to the host CPU

program if this bit is set by the 3705 control program issuing
an Dutput instruction X'54° with bit 0 1t on.

Bit 0.2—Bus-Out Check.
This bit indicates a parity check was detected on the 1/O channel
Bus-Out during the initial selection command byte transfer or
during a host processor to 3705 data transfer. The 3705 control
program cannot set this bit.

Bit 0.3—Equipment Check.
This bit is set any time the type 2 channel adapter detects an
internal hardware check or a parity check is detected by:

® The type 2 channel adapter on Outbus for an output
instruction or data/CW fetch cycle-steal operation.

CCU on Inbus for a data store cycle-steal operation.
® CCU on Adbus during a cycle‘éteal'operation.

® The type 2 channel adapter during an Input X'50°, X'51’, or
X'BA’ instruction when data contammg bad parity is read
from the CWAR/Data Buffer.

® The type 2 channel adapter during a channel data transfer
when data, address, sense, or status contammg bad parity is
sent to the channel Bus-ln

® The type 2 channel adapter whenever the Bus-Out check
sense bit is on. .

Bit 0.4—Data Check.
The 3705 control program can set this bit during a fevel three
interrupt with ‘CA active’ on (or if the CA is in diagnostic
mode) by executing Output X'53’ with bit 0.4 settoa 1.

Bit 0.5—Not used by the 3705 type 2 channel adapter.

Bit 0.6—Not Initialized.
The ROS program sets this bit by executing an Qutput X567’
{with bit 0.7 set to a 1) when the 3705 is not initialized or when
in diagnostic mode. CA hardware sets this bit whenever a Read,
Write, or Write Break channel command is decoded and the 3705
is not initialized. The ROS program resets this bit by executing
an Qutput X'77° with bit 0.0 settoa 1.

" Bit 0.7—Abort.

Abort indicates to the host processor that the 3705 control
program has halted its channel operation abnormally.

Bit 1.0-1.3 = zero.

Bit 1.4 CSAR Byte X,  Bit4

éit 1.6 CSAR Byte X, Bit5 Models J-L only
Bit1.6 CSAR Byte X, Bit6

Bit 1.7 CSAR Byte X, Bit7

INPUT X'53' INSTRUCTION
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OUTPUT X564’ INSTRUCTION

The 3705 control program uses this instruction to load the
channel adapter status register (CASTR) with the correct
ending status for a channel command. if the CA is not in
the active state, and the CA level 1 or level 3 ‘interrupt
request’ latch is set, this instruction is ignored.

INPUT X564’ INSTRUCTION

The 3705 control program uses this instruction to transfer
the contents of the channel adapter status register (CASTR)
into a CCU general register. If the instruction is executed
while none of the conditions listed in INPUT/OUTPUT
INSTRUCTIONS, 9-090, are satisfied, a CCU Inbus parity

DEFINITION OF STATUS REGISTER BITS

OUTPUT X‘54° INSTRUCTION

INPUT X654 INSTRUCTION

9-160

check is caused. If the CA is not active but the CA level 1
or level 3 ‘interrupt request’ latch is set when this instruc-
tion is executed, all zeros are transferred mto the CCU
general register.

TRANSFERRED TO CCU
LOGIC REFERENCE QK001, QK002

Bit 0.0—Attention.
CCU Outbus "This bit indicates that the 3705 requires service from the
M : channel. The 3705 control program can set this bit‘ directly
’ Output Status (QK006) 'LOGIC REFERENCE QK001, QK002 Outbut X'55" to sot bit 0.6 in GACR. 'Tn:;rgcutt',y)u"tv';“,g‘s",
] should be executed after an Output X'57’ has requested a
l ‘Channel Adapter Status Register CA'level 3 interrupt.
ASTR :
0.0 0.1 0.3 05 0.7 © ) Bit 0.1—Status Modifier.

Status modifier is.presented only with ending status and
should convey to the host processor a unique indication
for the particular command being executed.

00t 0102} 03 r0.4 05) 0.6 | 0.7
Z4J2 N

Channel Adapter Status Register
(CASTR) , 0.0 | | 0.7

X Gate Status to Inbus (QKO006)
00| 0.1]| 0.2 0.3—[ 0410506 ]| 07

CCU Inbus
z4J2 :
) 1 1 3 l 7

! Status In + Not Prep Busy

Channel Bus-In I

Bit 0.2—Not used by the.type 2 channel adapter.

Bit 0 3-Busy
This bit is presented as mutlal status to all host processor
channel commands except Test I/O if-the adapter has its
level 1 or levei 3 interrupt request set, or: if initial selection
is attempted before Device End status is presented to the
‘host for the channel command currently being executed, -
then busy status is presented to all host processor channel
commands except Test 1/0.

Bit 0.4—Channel End.
Channel End (CE) indicates that the 3705 has completed
the data transfer portion of the channel command in prog-
réss. Channel End may be set by Output instruction X‘54’
when the adapter interrupt and active states exist and CE
has not already been presented to the channel for the com-
mand being executed. CA hardware can set thIS bit for each
- channel I/O command. )

Bit 0 56—Device End.

Device End (DE) indicates that the 3705 is finished wuth the
current host processor channel command and is ready to
accept another command from the channel. Channel End and
Device End are not always presented together. When CE and
DE are presented separately, the CA requests a level 3 inter-

~rupt after CE is accepted by the channel. DE is presented to
the channel, if set with an Output X’54’ instruction, along
with any other status set by the 3705 control program when-
ever the level 3 request is reset.

Bit 0.6—Unit Check.
Unit Check (UC) indicates that an abnormal condition exists, -
and more information on the condition is contained in the
sense byte. Type 2 CA hardware sets UC when any of the
sense register bits are set. When the CCU is in the not
initialized state, UC is returned as initial status to Write,
Read, and Write Break channel commands.

Bit 0.7—Unit Exception.
Unit Exception (UE) mdlcates in the initial status to the
channel that the 3705 control program has not set up.a con-
trol word to handle the particular command. UE can be pre-
sented to the channel with. DE. Whenever UE is presented
with DE, the intent is to break host processor channel com-
mand chaining, when the 3705 no longer needs service, with-
out going through another selection sequence.

<
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OUTPUT X‘65' AND OUTPUT X'56' INSTRUCTIONS

The Output X‘565’ instruction allows the 3705 control pro-
gram to set bits 0.2, 0.3, and 0.6 in the channel adapter con-
trol register (CACR). Output X'566' permits the 3705 control
program to reset bits 0.2 and 0.3 in the CACR. The 3705

control program must use the Output X'66’ instruction with
bit 1.7 on to activate the CA to accept control commands
(invalid commands). It must use Output X'566’ with bit 1.6.
on to reject control commands. (See 9-311)

CCU Outbus

. Output Set CACR Reg 55 (QH004)

Output Reset CACR Reg 56 (QH004)

Channel Adapter Control Register
‘ (CACR)

00| 01{02|03|04[05[06] 071011121314 15|16/ 17

INPUT X‘65’ INSTRUCTION

The 3705 control program uses this instruction to transfer
the contents of the CACR into a CCU general register.

Channel Adapter Control Reglster
(CACR)

00(017]02]03]|04)05{06]07]|10f.11]12

1.3

14115 |16 |17

0.0

1.7

' Input CACR Reg 55 (QH004)
X .

I CCU Inbus
o

5
3::"‘:%‘::%&35\@;: SR

DEFINITION OF CONTROL REGISTER BITS

SRR R

S

Bit 0.7—Channel Adapter Active,

TRANSFERRED TO CCU - This bit indicates that the CA is currently executmg a channel
Bit | Card Logic eﬁmmalnd for which DE status has not been presented to the
channel.
loc. Page Bit 0.0—Diagnostic Wrap Mode.
"LOGIC REFERENCE 00 | z4L2 | QHOO6 - This bit indicates that an Output X'67" instruction has been Bit 1.0—1/0 Command Chaining.
PR i 0.1 | z4L2 QHO05 executed and t}\‘as setl bit 1.7 ohn in the channel adapter mode This bit indimtes.that Suppress-Out was up when the channel

CACR is not located on one MST card. The bits are located gg §:t§ 8&832 ;:‘g:rs‘:‘e;' ":"tt\:r;:acinne adapter as gone offllne to the attached accepted the ending status from the adapter.

on the cards indicated in the chart and can be found on the - 04 | zak2 | QJoo2 Bit 1.1—1/0 Write Break Command Remember.

referenced logic page. 05 | 24K2 QJ002 Bit 0.1—Zero Count Override. This bit indicates that a channel Write Break command (X'09‘)
0.6 | za)2 QHO05 This bitindicates the condition of the zero count override was decoded by the CA and that the channel has not accepted
0.7 | zaF2 QNO004 flag in the control word just executed. ending status for the Write Break Point command.
1.0 | Z4N2 QF004 o ; . Bit 1.2—Ch | Stop/Interface Di
11 | zak2 QJ002 Bit 0.2—INCWAR Valid. 1t 1.2—Channel top/Interface |sconnect.' ) .
12 | zan2 | QFoos This bit indicates that the CWAR for inbound data transfer This bit indicates that a channel stop or interface disconnect

‘13 | zan2 | Qroos contains a valid address. The address must be smaller than sequence is detected on the channel interface.
een Rt 64K. .
:g Z4K2 QJ002 : Bit 1.3—Selective/System Reset.
16 | zaL2 | QHO06 Bit 0.3—OUTCWAR Valid. . ‘ This bit indicates that a system or selective reset indication was
1.7 | zat2 | QHoos This bit indicates that the CWAR for outbound data transfers received on the channel interface.
. contain; a.valid address. The address must be:smaller than 64K. ’

Bit 0.4—Program Requested Level 3 Interrupt.
This bit indicates that the control program has initiated'an
“adapter level 3 interrupt with Output instruction X'57’ setting
bit 1.0 on in.the channel adapter mode register.

Bit 0. 5-Program Requested Abort/Level 3 Interrupt.
This bit indicates that the CA level 3 interrupt was requested by
the control program while the. CA was transferring data across
the channel interface.

Bit 0.6—Program Requested Attention.
This bit is set by Output instruction X‘65’ (indirectly) and
causes Attention status to be presented to the channel.

Bit 1.4—Not used by the channel adapter.

Bit 1.5—Channel Read Command Remembrance.
This bit indicates that a channel Read command was decoded by
the CA, and that the channel has not accepted ending status for
the Read command.

Bit 1.6—Type 2 Channel Adapter 2 Selected.
This bit indicates that the second type 2 channel adapter located
in the first 3705 expansion frame has been selected.

Bit 1.7—Type 2 Channel Adapter 1 Selected.
This bit indicates that the first type 2 channel adapter located in
the basic 3705 frame was selected.

OUTPUT X65° AND OUTPUT X'56’
INSTRUCTION INPUT X'55° INSTRUCTION
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INPUT X'56' INSTRUCTIQN 9' 200

INPUT X'66° INSTRUCTION

Input X‘66 transfers the contents of the channel adapter , ' &8 CHANNEL ADAPTER CHECK REGISTER BITS

check register (CACHKR) into a CCU general register. The E: \ TRANSFERRED TO THE CCU
3705 control program uses this instruction to determine the By
cause of a type 2 channel adapter error interrupt (9-500). : %8 Bit 0.0—Invalid CWAR Address. )
"% This bit indicates that the address contained in the CWAR for

% the current channel command is greater than 64K.
:: = Bit 0.1—Invalid Control Word Format.
E: This bit indicates that:

R R ® An Out or Out-Stap Control Word was fetched for a channel
) Channel Adapter Check Register Write, Write Break, or Write IPL command.

(CACHKR) @® An In Control Word was fetched for a'channel Read com-

- mand.

00101702[03/04]05]|06]07]10]11]12 1'3 14 115 {16 | 1.7
. . @ An In, Out, or OQut Stop control word was fetched that con-

tained a byte count of zero.

Bit 0.2—Cycle Steal Address Check.
This bit indicates that the cycle-steal address is beyond the
capacity of storage available or that the address is out of parity.
It also indicates the address is in a protected area of storage.

x[ " Gate Check Reg To CCU {QB007)

I CCU inbus ) I

3% Bit 0.3—CWAR/Data Buffer Check.

This bit indicates that either the INCWAR, OUTCWAR, Data 0,
or Data 1 register contained incorrect parity when its contents
were transferred to the CCU. This also indicates that the data
transferred to the channet during a channel Read command was
out of parity.

%% Bit 0.4—CCU Outbus Check.
This bit indicates that the halfword on the CCU Outbus was out
of parity.

Bit 0.5—~CCU Inbus Check.
This bit indicates that the halfword on the CCU Inbus was out of

parity.

LOGIC REFERENCE

CACHKR is not located on one MST card. The bits are
located on the cards referred to in the chart.

® ,
~*

Card Logic
Loc. Page

Z4F2 QN002
Z4F2 QN002
ZAF2 QNO002
Z4F2 QNOO1

: Bit 0.6—Channel Bus-Out Check.
. This bit indicates that the address, command, or data byte

transferred from the channel to the CA was out of parity.

 Bit 1.4—Channel Bus-In Check Interface A.

Z4F2 QNO0O01

ZAF2 QONO0O01 This bit indicates that the address, status, sense, or data byte
Z4J2 QK004 presented to channel interface A was out of parity. The most
Z4Q2 QB007 probabie cause of this error is a failing channel driver card

SROO00000
ohonbwv=0o

2452 Qnoo? located in socket Q2.

: Bit 1.5—Channel Bus-In Check Interface B.

This bit indicates that the address, status, sense, or data byte
presented to channel interface B was out of parity. The most
probable cause of this error is a failing channel driver card
located in socket S2.

3
3
2
]
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OUTPUT X'67' INSTRUCTION

This instruction permits the 3705 control program to load
the channel adapter mode register (CAMR).

DEFINITIONS OF BITS TRANSFERRED TO THE CA Bit 1.1—Set Program Abort. ' )
MODE REGISTER This bit causes the channel adapter to give a level 3 interrupt

whether a channel operation is in progress or not:
| Bit 0.0—Set IPL Prep Attention {Models A-H without E.C. 318882). L . . .
This bit causes the channel adapter ‘Attention status’ latch to set e Ifachannel operation is in progress with a Write, Write

when the adapter hardware determines that the channel is not Break, Write IPL, or Read command, the command is
examining the status register. (See Note.) terminated with the CE, DE, UC, and Abort sense. Once

the status is accepted, a level 3 interrupt is requested.

CCU Outbus

|X Sample CAMR Output X'67' (QH001)

' If some other channel operation is in progress, the level
¢ - Exception Latch ¢ ¢
0.0 l . 1.7 Bit ?M%dzlest Eensswl{ll? 'é ngﬁpglg%g o&rl :llodels J-L). With Bit 0.0 3 interrupt is requested after the operation has completed.
set to 1, a Sense Command ends with CE, DE, and UE fina! ‘ Lo .
o —————E IS ————— | status (after the sense byte transfer). The Sense Unit Exception @ If no channel operation is in progress, the level 3 interrupt
Channel Adapter Mode Register Latch cannot be set unless the 3705 is in the initialized state is requested immediately.
(CAMR) (IPL Phase 3 reset). The latch resets automatically if the 3705 . . .
: enters the not initialized state.. The IPL Unit Exception Latch, ) Program Abort is reset when the level 3 interrupt request is
00|01]|02|03|04]05|06|07[10]11]12]|13|14)15]16] 17 if set by Output X’57',bit 0.6, overrides the Sense Unit reset.
Exception Latch. Bit 1.2—Reset type 2 channel adapter level 1 interrupt Request.
This bit resets the channel adapter level 1 ‘interrupt request’ latch.
| Bit 0.1—Set IPL Prep Channel End. (See Note.)
This bit causes the channel adapter ‘Channel End status’ latch to Bit 1.3—Reset type 2 channel adapter level 3 interrupt Request.
set when the adapter hardware determines that the channel is not This bit resets the channe! adapter level 3 ‘interrupt request’ latch.
examining the status reglster and the ‘CE remembrance latch is N
noton. ) Bit 1.4—Select type 2 channel adapter 1 or 2.
. L - If this bit is set to 1", CA 1 is selected, and if set to “0"", CA 2
- Bit 0.3—8et Device End. - . , is selected. The control program must ensure that this bit is cor-
Bit Card Logic This bit causes the channel adapter Deynce End status Iatch to rect before any output X’57" instruction is issued, or the intended
Loc. Page set when the adapter hardware determines that the channel is adapter may be deselected.
00 | za12 QK008 not examining the status register. :
0.1 | 2442 QKO X R Bit 1.5—Reset Selective System Reset.
LOGIC REFERENCE 02| 2 | Il (1 ? | Bit 0.4—Set IPL Prep Unit Check. (See Note.) , This bit resets the selective/system reset condition received by the
. . 0.3 | z4J2 QK008 This bit causes the channel adapter ‘Unit Check status’ latch to channel interface. This bit must be reset in order to reset the level
CAMR is not located on one MST card. The bits are located 04 | zay2 | axoos set when the adapter hardware determines that the channel is ‘ 3 interrupt requested by the selective/system reset.
on the cards indicated in the chart and can be found on the 05 | e e not examining the status register. ) - )
referenced logic page. 0.6 |~ S Bit 0.5—Reset Sense Unit Exception Latch. In diagnostic mode only, Bit 1.6—Reset Channel Stop/Interface Disconnect. .
0.7 | z4J2 | Qkoos setting this bit to “1" resets the Sense Unit Exception Latch. This bit resets the channel stop/interface disconnect received from
1.0 | zak2 QJ002 the channel interface. This bit must be set in order to reset the
1.1 | zak2 QJ002 Bit 0.6=1—Set Unit Exception initial status to Sense command. This level 3 interrupt requested by the channel stop/interface discon-
1.2 | Z4K2 QJoo1 bit causes Unit Exception initial status to be returned to the nect.
1.3 | 24K2 QJoo1 CPU when the channel attempts to execute a Sense command. » ) o
14 | zaL2 | QHOO1 Its intended function is to signal that an {PL is currently in Bit'1.7—Set/Reset Diagnostic Wrap Mode. )
15 | zanN2 QF006 progress on the other 3705 channel adapter. (See Note.) If this bit is set on, the CA is forced offline to its attached
1.6 | zan2 | aFoos channel interface. Setting this bit to the off condition allows
1.7 | z4L2 | QHoo6 0.6=0-Reset IPL Unit Exception Latch. (Note for Bit 0.6=1 * the CA 10 go back online.
is not applicable when Bit 0.6=0.) )

‘Bit 0.7—Set IPL Prep Not Initialized. (See Note.)
This bit causes the channe! adapter Not Initialized sense bit to set
‘when the channel is not executing a channel Sense command.

Bit 1.0—Set Program Requested Level 3 Interrupt.
This bit causes the channel adapter to request a level 3 interrupt
when:

® The adapter is in the inactive state, with no outstanding status
and no channel chaining indicated.

® The adapter is active, and the CCU is not in the initialized
state.

Note: This bit is ignored unless the channel adapter is in diagnostic
mode, or the 3705 is in IPL Phase 3 (not initialized).

OUTPUT Xv‘57' INSTRUCTION 9'21 0




£

OUTPUT X’68’ INSTRUCTION

This instruction permits the 3705 control program to load
the channel bus out diagnostic register (CBODR) when in
diagnostic mode. With this instruction and the Input
X’68’ instruction, the control program can simulate chan-
nel bus operations.

LOGIC REFERENCE QC001, 002, 003, 004

INPUT X658’ INSTRUCTION

This instruction permits the 3705 control program to trans-
fer the contents of the CBODR and CSAR bits X.6 and

X.7 to a CCU general register when in diagnostic wrap mode.
If the 3705 control program issues this instruction when the
CA is not in diagnostic wrap mode, only bits 1.2 — 1.7 are
transferred to the CCU. With 3705-Il1 Models J-L,, bits

1.6 and 1.7 are always zero.

Bit 1.7-Reset CA. This bit resets the

CCU Outbus { Bit 0.0-1.0 Channel Bus-Out bits 0-P.
I Sample X‘568' and tly selected CA
. Diag Mode (QC006) . currently selecte
ol \ .

l l-—— QG006 (Set by hardware)
L

0.0 l 10 . |17

—

Channel Bus-Out Diagnostic Register

(CBODR)
00(01(02]03|04]05|06 0710111 |12]|13114|15]16 1.7
: . 24P2 :
00 I 1.0 12 I T 15
) | Gate X568’ and
Diag Mode
{QC006) CCU . Inbus
L
AN S
~ « R A S . U W

QEO005
setting

(I
CSAR

X6 | X.7

1.6 1.7

X—— Gate Reg 58 to CCU (QB007)—— X

o0 O

" )“/ N

{(Models A-H only)

QCc005 » Set by control
panel switch

CBODR BIT DEFINITIONS TRANSFERRED TO CCU

Bits 0.0-0.7 Channel Bus Out bits 0—7.

Bit 1.0—Channel Bus Out Parity.
This bit is used to check the parity error detection circuitry.

Bit 1.2--Transfer byte 1.

This bit cannot be set by output instructions. It indicates to the
input instructiomn that the CA is. transferring an odd byte across
the channel.

Bit 1.3—Transfer byte 2.

input instruction that the CA is transferring an even byte across
the channel.

Bit 1.4- Type 2 Channel Adapter Interface' A Enabled and not Diag
mode. This bit indicates that the channel adapter is currently
enabled on interface A and not in diagnostic mode,

Bit’ 1.5- Type 2 Channel Adapter Interface B Enabled and not Diag
mode. This bit indicates that the channel adapter is currently
enabled on interface B and not in diagnostic mode.

%

| Bit 1.6—CSAR bit X.6. (Note)

Bit 1.7—CSAR bit X.7 during input‘. During Output X'58’ this bit
| resets the selected CA. (Note)

|} Note: Bits are zero for Models J-L only.

:ﬁ
=
»

00000000

AN
s
NC

. This bit cannot be set by output instructions. It indicates to the

OUTPUT X58" INSTRUCTION

INPUT X‘58° INSTRUCTION
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INPUT X‘569’ INSTRUCTION

The instruction transfers the contents of the cycle-steal

| address register (CSAR), bytes 0 and 1, into a CCU
general register. This instruction is used mainly for : : .
diagnostic purposes. .

LOGIC REFERENCE QL.004, 005, QM004, 005

CCu
Outbus » \ From CWAR ., \ From ABO /
Models l I l
J-L X Gate CW FHW Gate CWAR to CSAR (QG001) X X Gate Bus Out Buffer to CSAR {QG002)
only -
———x.6 X7 00 ' I ‘ l 1.7

Cycle Steal Address Register
} : (CSAR) )

X4 | X5 | X6]X7]|00} 01 0.2|0.3 04| 05]06)07}10] 11] 12| 1.3
Z4H2 Z4G2

1411511617

1.7

14 15 16 Q17 T — 1.7

Gate Reé 58 to CCU {Models A-H) X Input CSAR To CCU Reg X'59’ (QH004)

or
Gate Reg 53 to CCU {Models J-L)

- CCU Inbus
"Address to-CCU

Gate CSAR to Adbus (QL004)

X —.ﬂ

CCU.Adbus
Address to SAR

INPUT X589’ INSTRUCTION 9'230



OUTPUT X'5A’ INSTRUCTION

The 3705 control program uses this instruction to load
the data 1 and data 2 buffer. This instruction is used
mainly for diagnostic purposes.

LOGIC REFERENCE: QL0011 & QMO001.
CCU Outbus

IX Clock ABO (QG005)
0.0 I 1.7

Adapter Bus-Out Register =~ -
(ABO)

00 I 1.7
Gate Outbus Reg To Buffer (QG003)

INPUT X‘5A’ INSTRUCTION

The control program uses this instruction to transfer the
" contents of data 1 and data 2 into a CCU general register.

During initial selection when the CA accepts a channel com-
mand (invalid command), the CA loads the control command
byte into data 1 buffer. The 3705 control program uses Input
XBA’ to transfer this control command byte to a CCU gen-
eral register for control program use.

This instruction is also used for diagnostic purposes.

LOGIC REFERENCE: QLO01 & QMO001.

o, Data 2 | _ Data Bufer Wo-d Line (QG003)
ata 1 aa r(Selects Data 1 und Data 2 Registers)

e e e e e e e e et e o e e e i et e

2 LData Buffer Word Line (QG003) -
Data 1 Data |~ (Selects Data 1 and Data 2 Registors)

0.0 r 1.7
X Gate Buffer To CCU Inbus (QG003)

_ CCU inbus

The data buffer, INCWAR, and OUTCWAR are located in the
local store array on cards Z4H2 (byte 0) and Z4G2 (byte 1).

N

DTN TSN AT ST A W o S oS S o S S S o S e S aN'S
occCcoCcCcoCcoo0oCoOoC0o0C0o00O0

OUTPUT X'BA’ INSTRUCTION
INPUT X‘5A’ INSTRUCTION
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OUTPUT X5B‘ INSTRUCTION

The Output X'56B’ instruction, when in diagnostic mode,
loads byte O of the channel tag diagnostic register (CTDR),
and is used for diagnostic purposes to simulate channel tag
out conditions. When the CA is in diagnostic wrap mode,
the various channel tag out lines can be simulated for the
channel adapter. Using the input and Output X‘58’ and
X‘56B' instructions, the diagnostic program can simulate
any channel sequence.

LOGIC REFERENCE QC003, 004

Adapter Bus Out

~ From CCU Outbus
. Sample X’5B’ (Diagnostic Mode) (QC006)

00 I 05 ]

Channel Tag Diagnostic Register
({CTDR)

00|01|02|03f04|05]06]07]|10|11]12|13]|14]15

1.6

1.7

0.0

J17

Channel tags Out

S I)( E X Diagnostic Wrap Mode (QC001)

X Gate X'58' (Diagnostic Mode) (QC006)

Set by hardware

Sequence And Control Logic

Adapter Bus In
To CCU Inbus

INPUT X'5B’ VINSTRUCTION

The Input X’6B’ instruction transfers to a CCU general
register the contents of the channel tag diagnostic register
if the CA is in diagnostic mode.

This instruction is used for diagnostic purposes.

The bits transferred by the Input and Qutput X'5B’ are defined
below. Output X‘5B’ only transfers byte 0.

Byte0 Bit0Q Select-Out/Hold-Out {inbound)
Bit 1 Address-Out
Bit 2 Command-Out
Bit 3 Service-Out
Bit 4 Operational-Out
Bit5 Suppress-Out
Bit6é O :
Bit7 0

Byte1 Bit0 Select-Out (outbound)
Bit 1 Request-in
Bit 2 Operational-in
Bit 3 Address-in
Bit 4 Status-In
Bit 5 Service-in
Bit6 0 :
Bit 7 Generate Busy

OUTPUT X'5B’ INSTRUCTION
INPUT  X5B° INSTRUCTION

© 0 0000000000000 00000000000000000O00O
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INPUT X‘5C’ INSTRUCTION

The 3705 control program uses this instruction to transfer
the contents of the channel adapter command register into
a CCU general register.

Channel Adapter Command Register

(CMDR)
00}(01[02/03|04|05/[06/[07:}10 {11y} 12] 1311415 [ 16717
0.0 l B 1.7
§ _Input CMDR Reg X'5C’ (QH004) L
. | CCU Inbus
Notes:
® The Test 1/0 command is set into the command reg-
ister (CMDR) without resetting the previous command.
® The 3705 control program determines that a control
command {invalid command) was issued by the -
channel by the fact that bit 1.4 is on‘when'none-of
the command bits are on in Register X'6C’. (See 9-311
for the control command operation.)
Y A LA U T S

LOGIC REFERENCE

Bit Card Logic Line name

page

0.0 | Z4K2 QJ003 | Channel Test {/O

0.1 QJ003 | Channel Write command

0.2 QJ003 | Channel Read command

0.3 QJ003 | Channel No-Op comrmand

0.4 QJO03 | Channel Sense command

0.5 | - —eeemmans

0.9 - Z4K2 QJO03 | Channe! Write command

0. PR R

1.0 | z4L2 QHO05 | Out Ctri Wd.

1.1 . - QHO005 | Out Stop Ctrl Wd.

1.2 .- 1.QHOO05 | In Ctrl Wd.

1.3 . QHO05 | TIC CW

}g Z4K2 QJO06 | Channei Control Command

1.6 | —emr N

1.7 | 24K2 QJO003 | Channel Write IPL command
LA AR
NS R N Y NS NS N

>

N

©

™
N

C O

INPUT X’5C" INSTRUCTION 9_260
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CYCLE STEAL CONTROL WORDS

A four-byte control word (CW) controls cycle-steal opera- The address of the CW is loaded into either INCWAR or .
tions during Write, Write Break, Write IPL, and Read chan- OUTCWAR depending upon the channel command being CW FORMATS (Models J-L only)
nel 1/0 commands. The control program builds the control executed. If the address is greater than 64K, or the CW at
words according to the operation to be performed. The the address is incorrect for the command, a CA level 1 inter- ' j@——————————First Half Word Lt Second Half Word e
contro! words reside in storage until changed or overlaid rupt is requested so that the control program can correct , Crnd i
" by the control program or a cycle steal operation. the situation. Count Flag ‘ Address

Cd

XXXXXXXX X X X X X XX XXX XXXXXXXXXXXXKX

CW FORMATS (Models A-H only)

: 0 7 g8 9 1011 12 : ) 31
In, Cut, and Out Stop . :
. ) - Data Address
r‘—————— First Half Word > Second Half Word >
Cmnd Flag Count Address Chain bit. If this bit is on, chain to the next
Cd : sequential control word; if it is off, do not
X X XXX X X X X X XXX XIXXXXXXXXXXXXXXXXXX chain. This bit is ignored if the zero count
T 53134 =Ta = ’ ‘ override bit is on.
. I ) ) Zero Count Override. If this bit is off, present CE status
Data Address when the count is exhausted and the chain bit is off. If
i ) this bit is on, discontinue the data transfer when the count
i\:“i‘s"::t:’en't?; be:izt‘};_:: rtr:::?rf:g:mdnm:t;er . ‘ is exhausted without presenting CE status, cause a L3
of bytes is 1023 . ) .interrupt request, and wait for the interrupt request to be
ytes | . i : ireset before resuming the data transfer.
Chain bit. If this bit is on, chain to the next k
sequential control word; if it is off, do not

——— Data Transfer CW Command codes:
chain. This bit is ignored if the zero count
override bit is on. 00 = Out; controls 3705-to-channel data transfers.

) 01 = Out Stop; controls 3705-to-channel data transfers
Zero Count Override. If this bit is off, present CE status . and provides data blocking capability with a reduced
when the count is exhausted and the chain bit is off. {f number of CPU interrupts by presenting CE and DE
this bit is on, discontinue the data transfer when the count together, )
- is exhausted without presenting CE status, cause a L3 10 = In; controls channel-to-3705 data transfers,
interrupt request, and wait for the interrupt request to be - - 11 = TIC (See TIC Control Word Format, this page.}
reset before resuming the data transfer.
Data Transfer CW Command codes: _ ¢f Number of bytes to be tran;ferred with {‘Ygsor(g‘:ré?i ’aPreL fﬁg‘ﬁ‘:’%’:‘l’;'o t;:seiitientnonal
. 00 = Out; controls 3705-to-channel data transfers. :)?‘?)\(/:?er:{so : gg:;d. The maximurn number channel adapter a maximum data transfer
01 = Out Stop; controls 3705-to-channel data transfers ' : : capability of 1023 bytes.
and provides data blocking capability with a reduced N i
number of CPU interrupts by presenting CE and DE )
together. 4 ' TIC Control Word Format (Models J-L only)
10 = In; controls channel-to-3705 data transfers. . B .
= y 3 H . B
11 = TIC (See TIC Control Word Format, this page.) - First Half Word ol -Second Half Word »
TIC Control Word Format (Models A-H only) - Count cond | Fag Address
|-¢——————— First Half Word - it Second Half Word —————————p={ 1 1 1 0 0 DX XX XXXXXXXXXXXXDO0
Cmnd | Flag Count Address Y - 7 8 9 1011 12 : 3t

11 XTIX X XXX XXX XX[00 XXX XXXXXXXXXXXXDO0
2

0o 1 314 13114 , 31 k ‘ : ’ o Address of the next CW. ‘
o l I . | Address of the next CW. . . . o ’ The chain bit must be on with the Transfer in Channel command (TIC).

The count field is ignored. The zero count override bit is ignored with the TIC.

The chain bit must be on with the Transfer In Channel command (TIC).

L . 11 = Transfer in Channel (TIC); allows the adapter to
transfer to another string of CWs. Another CW
) fetch cycle steal is required before resuming the
L__ 11 = Transfer in Channel (TIC); allows the adapter to data transfer.
transfer to another string of CWs. Another CW )
fetch cycle steal is required before resuming the
data transfer. . S SPERE

.The zero count override bit is ignored with the TIC.

- The count field is ignored.

. \?VI)%LDES STEAL CONTﬁOL | 9-270




CYCLE STEAL CONTROL WORDS (PART 2)

CHAIN FLAG

The CW chain flag causes immediate chaining to the next
sequential CW when the byte count decrements to zero
and the CA is executing a channel Read, Write, Write IPL,
or Write Break command.

Chain Operation:

The 3705 control program loads the CW address into the
appropriate CWAR with an Output X560’ or X‘51’ instruc-
tion.

The CA decodes the channel command and fetches control
word A. .

The CA transfers data between the channel and the 3705.
When the byte count decrements to zero, the CA fetches
the control word B without presenting status or requesting
a level 3 interrupt.

Chaining ends when the chain is broken by a CW without
the chain flag or a channel stop sequence.

When the count decrements to zero, the chain flag
causes the appropriate CWAR valid latch to remain set
during the CW fetch cycle-steal operation. No status is
presented to the channel until the chain is broken, or

a channel stop sequence is detected by the CA hardware.

{ CWA

buffer
less than
or equal
to 1023
Bytes

buffer
less than
or equal
to 1023
Bytes

CWn

buffer
less than
or equal
to 1023
Bytes

0000

SC000C000

ZERO COUNT OVERRIDE FLAG

Zero count override enables the adapter to transfer multiple
buffers under a single host processor channel command with
a minimum number of buffers assigned to the adapter.
When this flag is on, the CA requests a level 3 interrupt
when the CW byte count reaches 0. If the chain flag is off
and zero count override is on the adapter disconnects from
the byte multiplexer or remains connected to the burst
channels without giving Channel End and resumes data
transfer when the proper CWAR Valid latch comes on.

Zero Count Override Operation:

The 3705 control program loads the CW address into the
appropriate CWAR with an Output X‘560’ or X'561' instruc-
tion.

The CA decodes the.channel command and fetches control
word A.

The CA transfers data between the 3705 and the channel
according to the channel command. .

" When the byte count decrements to zero, the CA requests

a level 3 interrupt without presenting channel status.

The 3705 control program loads the address of control
word B into the appropriate CWAR, and sets the appro-
priate ‘'CWAR Valid’ latch. When the level 3 interrupt
is reset, the CA fetches the control word B.

The transfer normally ends when the control word byte
count decrements to zero and no further control word
chaining is indicated. The transfer can also end with a
channel stop sequence. :

CYCLE STEAL CONTROL
WORDS (PART 2)

CWA

cwB

000CCO0

9-280



CYCLE STEAL CONTROL WORDS (PART 3)

CA TRANSFER IN CHANNEL CONTROL WORD

The CA transfer in channel (TIC) control word causes the
cycle steal mechanism.to load the address field of the TIC
control word with the address of a new string of control
words. The adapter can transfer from one sequential string
of control words to a new sequential string without control.
program intervention. :

TIC Operation

The CA transfers data using a sequential string of control
words. When the byte count for CW B decrements to O,
the cycle steal mechanism fetches CW C.

Channel adapter hardware decodes the TIC controlword
and requests another CW fetch cycle steal operation to fetch
CW K. The address in CW C is the address of CW K, When

the CW fetch is complete, the CA resumes the data transfer.

CW FLAG SUMMARY

I CWA Data
Buffer
[CW B Data
Buffer
[cwcTic)
| CWK Data
Buffer
cwi Data
Buffer

Zero Cnt Ccw Level 3 Status
Control * { Chan Byte Oyerride Chain | Interrupt | Presented
Word Stop Count Flag Flag Request | to Channel Comments

Out no 0 0 1 no none Chain immediately to next sequential CW. )

Out no 0 yes CE The 3705 control program must set additional status (DE plus
other) to be presented. See PLM.

Out no 0 1 0 yes none Wait for the level 3 interrupt request to be reset before resuming .
the data transfer.

Out no 0 1 1 yes none ~ Chain when level 3 interrupt request is reset.”

Out yes X X yes CE - Proceed to normal ending for the command. The 3705 control
program may set DE plus other. See PLM.

Out Stop | no no CE, DE Channel Command ended.

Out Stop no 0 0 0 yes CE The 3705 control program must set additional status to be
presented. ‘

Out Stop no 0 1 0 yes none Wait for the level 3 interrupt request to be reset before resuming |
the data transfer.

Out Stop no 0 1 1 yes none Chain after level 3 interrupt request is reset.® ,

Out Stop yes X yes CE Proceed to normal ending for the channel command. The 3705
control program may set DE plus other. See PLM.

In no o 0 1 no none Chain immediately to next sequential CW.

In no 0 0 0 yes CE 3705 control program must set additional status to be presented.

In no 0 1 0 yes none 3705 control program must set additional status to be presented.

In no 0 1 1 yes none Chain to the next sequential CW after level 3 interrupt.

In yes X X X yes CE Proceed to normal ending for the channel command. The 3705
control program may set DE plus other. See PLM.

X =don’t care

*The 3705 program decides if and when it will continue.

CYCLE STEAL CONTROL

WORDS (PART 3)

©0000000000000000000000000000000O0OC
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INITIAL SE LECT'ON ' | o _ INITIAL SELECTION 9-310

Initial selection consists of addressing the CA and sending ‘
the CA a channel {/O command. The initial selection tag Channel Bus-Out

line sequences are not the same for all types of channels ' k
the CA can be attached to. Refer to /BM System /360 and 2
System/370 Interface Channel to Control Unit, Original {Not) Diag Mode + Enabled

Equipment Manufacturers’ Information, GA22-6974, for ‘ X
the sequencing differences of byte, block, and burst ; : ' _ {
channels. i
Command
Decode

Channel Bus-Out

, Z4K2 QJ003
1 (Not) Diag Mode + Enabled  (QC001) ' ) {Not) Status Available or Stack ‘ o Valid Commands I ‘

a3 ‘ ’ Clock 2 . A ) Decode Cmnd
‘ {Not) Prep Busy '
Address - A 0. (CMDRI) (QJ003) 7
ggpmzpafe Command Out QJoo3
acoo7 Address In A é?goa No-Op | Sense
Valid Address o - Start 1/0
o : Zanz
X Gate Address To Channel (QB006) QFo04
Channel Bus-In 3 " Initial status is CA hardware generated and presented
to the channel without control program intervention.

Address In Lt (Q1003)
: - : A .
Op In (QF002) I , S ———————
A 24Q2 . Channel Adapter Status Register
1 i ‘ (CASTR)
2402 00({01102({03[04|05|06]0.7
0 r 7
X Gate Sense or Status to Chan (QKO001)
0 0 0 0 0 0 0 0 Channel 1/O Command accepted.
0 0 0 0 0 (¢} 1 0 Unit Check—one of the following

conditions exists:

® The command is a control command
and the CA has been programmed
to reject control commands.

® 3705 is not initialized, and a
command other than TIO, NOP,
Sense, or IPL was issued.

® The command byte has
bad parity.

0 0 0 0 0 0 0 1 | Unit Exception-valid status only for channel Sense (see note), Read, Write, or Write Break
commands. The command cannot be executed because the associated CWAR valid latch
has not been set.

0 0 0 0 1 1 0 0 Channet End and Device End—always presented for a channel No-Op command.

.0 0 (] 1 1] 0 0 0 Busy—the 3706 is already executing a channel 1/0 command. 'If the ending status for the
command in progress has been generated, it is presented with this status unless the channel

. . . command initiating the selection is a channet Test I/O command.
Note:  Unit Exception — valid status for a Sense command

only if an IPL is in progress over another channel adapter. ' o o 0 0 1 o 0 0 Channel End—always presented for a control command when the CA has been programmed
) , . to accept control commands. A L3 interrupt foliows.

?%}
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. , P W AN
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CHANNEL CONTROL COMMANDS

;Ai\sllec;og\er‘r:;:l\ds are control commands except the valid commands 3. Th‘_* CA sets. 'fhe. ‘control command’ latch in the con.1mand 7. During the level 3 interl;upt, the control program can 10. When the control program executes Output X'57’ with
Test 1/0 X‘00’ register po;ntlon 14. B ) No other command bits determine the bit configuration of the control command bit 1.3 on, the CA resets the ‘level 3 interrupt request’
Write X'01’ are set mdtd‘.adcommanddreglster t:i;:ause the control byte by executing Input X‘5A’. This transfers the contents latch. This resets the control command latch.

Read X'02" , A CAO"I‘mZ” d not d,ecfo : asa Val ' Ico'f‘marld:c " of Data 1 and Data 2 to register X'5A". The The CA presents the ending status of Device End (plus
No-Op oy . CZ en s;c‘atl:lcs::me .0 ’tl e Il:ltla selection status, the control command byte is in byte O of the register in Unit Check if Command Reject was set) to the channel
Sense X'04 _ sets the "CA active’ latch. : channel format. and resets the ‘CA active’ latch ending the command

i » 5. At the same time, the CA sets the level 3 interrupt . . S

Write IPL X'05' ’ , \atch ﬂ 8. During the level 3 interrupt, the control program can

Write Break X'09’ : , a . set Command Reject in the sense register, if desired, by Note: No data transfer can take place during the execution

- 6. During the level 3 interrupt, the control . . . ! el
ring rup e control program can executing Output X'53" with bit 0.0 on. m This -of a control command.

execute Input X'6C’ to examine the command register.n

o ) also sets Unit Check in the status register.
If none of the command bits in register X'5C’ are 9

. Duri’ng the level 3 interrupt, the control program must
always set Device End in the status register by executing

The 3705 control program has the option of having the CA
hars:lware cornmand rej'ect the control commands during on and bit 1.4 is on, the channel has issued a control
initial selection, or having the CA hardware accept the control command :

: . s , : Output X'564’ with bit 0.5 on
commands by presenting an initial channel end status and then ‘ / . .
requesting a level three interrupt. :

To activate the CA hardware to accept the control commands,
the control program must execute an Output X'66° with bit
1.7 on. n This turns the ‘control command enabled Channel Bus Out

latch on. Xfer Byte 1 ﬁ
) Control : Intf Enabled and Not Diag Mode

To deactivate the CA hardware to reject the control commands, n Command i
the control program must execute an Output X'56" with bit ABO Byte 1 Bit 7 Enabled wtor Bvte 1 LT I ]
1.6 on. This turns the ‘control command enabled’ Point 56 A FL - A oR el Ve X ¥ xfer Byte 2
Iatch off. The following actions aiso turn the ‘control CA Sample Output Datal| A . QG006 R Xfer Data 0 I 7 0 L v
command enabled’ latch off. ana QG006 Selects : Buffer Data
® Power on reset ' ABO Byte 1 Bit 6 a i toad oo Datat g7]1,0 Data2 1) [Ford Line- QG003
® Reset butt d A QG002 Cntl Cmd Enabled Control © (Selects Data 1
eset button presse Not nitialized P LI A | ———gj Buffer Byte O Write Pulse __ do o0 00 17 and Data 2—
® |oad button pressed ; _ : N‘;t snllole';e w " or Clock 4 Cntl Cmd Set CE R Byte 7 From Input X'5A")
e Diagnostic reset {Output X'68’ with bit 1.7 on) 1 l 5 CE Status = G
v . | ate Stat . 10
‘® Write IPL command issued Diag Pwr on or Reset Sw Res - = us —A—I Status Bit 4 X Gate Buffer to CCU Inbus .
L_J(To Channel Bus In) {Input X'5A)
‘ Reset Status
r] ']
. ) —_—j74J2
Control Command Enabled’ Latch Off Decode Cmd QK002 B CCU Inbus )
. . L. . : Control to Register X'5A
A valid command is accepted at initial selection as shown on Not CA L1 or L3 Int g Control Cmd
B Command !nput Cmd Reg X’5C
9.310. Not Status Avail or Stack Cnti Cmd Init Sel ' A !___.70 ABI 1.4
Not Chnl Bus Qut Pty Err A FL
) ) ) R :Command
A control command is rejected at initial selection by f N 1 (Control Commands) 2442 . End CA L3 Int a2 eg position 1.4
; —een ey
presenting unit check status and turning on the command : L QK006 ) 0J006 ) CA Act
. : i 7 Active
reject sense latch. Valid Channel Command . Set Unit Check End Status Time | A I——.
, 7 Valid Cmd or Cntl Cmd ~ . — or FL
, Cntl Cmd Enabled [0 ' 3 Diag CCU or Chnl R?eT-fl
Control Command Enabled’ Latch On £ ,
. . - . ‘ Q ' : : OoR
A valid command is accepted at initial selection as shown on K006 '@" A Command Device End Status | A Z4F2
H 7 Reject QNO004
9-310. o - — '

Output Sense {X'53’)

A control command generates the following action: E

1. The CA forces lines ‘xfer data’, ‘buffer byte 0 write 2. ) Channel End Status
pulse’, and ‘xfer byte 1 Lt" on to load the control Not Device End Status T' Set CA L3 Int After CE
command byte from the ‘channel bus out’ into the ' ~ End Status Time _J
Data 1 data buffer.n ‘ : QNG04

2. The CA sets the ‘channel end’ latch in the status o
register then CE is presented to the channel as initial
status.

ABO Byte 0 Bit O

CHANNEL CGNTROL COMMANDS 9'3 1 1
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‘CHANNEL SENSE COMMAND

The channel Sense command: causes the CA to gate the byte CA GATES THE SENSE BYTE TO BUS-IN
contained in the CASNSR-on:to-the channel bus-in. No , v .
cycle-steal operations are:required nor.is any 3705 control o The CA gates the contents of CASNSR onto the channel Bus-In.

program intervention required.

CA DECODES A SENSE COMMAND

. el . Channel Adapter Sense Register
During the initial selection sequence; the channel presents a , i (CASNSR)
Sense command to the CA. If the command byte is valid,
the CA responds with an appropriate initial status; see 00| 01 » 0.2 0.3} 041051} 06 | 0.7

Note: See page 9-150 for sense register

INITIAL SELECTION, 9-310.
k o] 7 bit definitions.

Channel Bus-Out

(Not) Diag Mode + Enabled (QC002) . ' A X
| 2402 ~
QK001

) To
Decodes | Buein”
ZAK2 QJoo3 CA GATES FINAL STATUS TO BUS-IN

The command is ended when the channel accepts the

Clock 2 , ‘ status from the CA. .
A 2 Channel Adapter Status Regi
ilable. . ' o - annel Adapter Status Register ‘
(Not) Status Available l l : » (GASTR)
Decode CMD A —
i . 00}01f02(03[04[05]|061{0.7
QJ003-’ : .
v CMDR 0 - 7

Test | Write | Read | No-Op| Sense | Write | Write . .

1/0 : BP PL X Status Init Not Prep Busy

0 0 0 0 1 0 0 l

X04 Sense CMD Decod o
i ecoce Channel
Bus-In
0 0 0 o 1 1 0 0 Channel End and Device End status returned to channel.

Channel End, Device End, Unit Exception final status
is returned if 3705 is in the initialized state and the
Sense Unit Exception Latch is set.

gL g.390
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CHANNEL WRITE IPL COMMAND

® The channel Write IPL command transfers the program
load module from the CPU to 3705 storage.

® The CA requests a level 3 interrupt when the channel
accepts initial status so that the control program can
initialize the CA registers.

During the initial selection sequence in which the channel
issues a Write IPL command to the CA, the CA command
decode circuits decode the Write IPL and set the “‘WRITE

IPL’ latch in the command register. Because the CA exter-

" nal registers may not be initialized at this time, the CA

requests a level 3 interrupt to signal the 3705 control
program that the Write IPL command has been received.
Whenever the control program initializes the CA external
registers and resets the level 3 request, the CA requests
cycle-steal operations to fetch the control word to be
used in executing the channel Write IPL command.

CA DECODES A WRITE IPL CMD

Channel Bus-Out

Not Diag Mode + Enabled (QC002) ' ’ ) I

X

Channel Command
Decodes

Z4K2  QJ003

Clock 2 ‘
A X
(Not) Status Available _ —J""‘ : l
Decode Cmd A . 7 N
Qo3 ” S
Channel Adapter Cpmmand Register
Test | Write | Read |No-Op] Sense | Write | Write
| o BP | IPL
0 0 0 0 0 0 1
0.0

‘CCU Inbus

Input X'6C’

CA REQUESTS A LEVEL 3 INTERRUPT

When the CA decodes the Write IPL command, initial
status is presented to the channel; see INITIAL SELEC-
TION, 9-300. When the channel accepts the all zero
initial status with the ‘Write IPL’ latch on in CMDR,

a ‘level 3" interrupt is requested.

End Status time

No Status Available L3 Interrupt Request to- CCU

Y & T T o O S

RN e L o LV NS W e

0 ANy

1%3: -
Write IPL 74K2
QJo0o1

‘Write IPL’, No Status Available
. and ‘End Status time’ set the
level 3 interrupt latch.

3705 CONTROL PROGRAM RESPONDS TO
THE INTERRUPT

By executing an Input X‘77’ instruction, the 3705 control
program (ROS program) determines that the type 2 CA
requested the. level 3 interrupt. With an Input X‘6C’
(9-250) the control program determines which channel
command was decoded when the interrupt request
occurred. When the program determines the command was
a channel Write IPL command (bit 1.7 on in register
X'6C’), the 3705 control program must initialize the CA
external registers to handle this command. Because the
command is a Write type command (uses INCWAR),

the control program must load INCWAR with the address
of the control word to be used in executing this com-
mand. The 3705 control program must also set INCWAR
valid lateh with an Output X'65’ instruction, 9-170

. N NV

CHANNEL WRITE IPL
COMMAND )
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CHANNEL WRITE IPL COMMAND (PART 2} ’ |

Models A—H, only

‘ ) CCU Outb ’
CA REQUESTS CW FETCH CYCLE | utbus _ A
STEAL OPERATION :
) Gate CW First Halfword M X X
The 3705 control program services the level 3 interrupt and o
resets the ‘level 3 request’ latch by executing an output 0.0 0.2 04 : 1.5
X’‘67’ instruction, setting bit 1.3 in the CAMR. When the ,
i ; PEE——
level 3 request latch is reset, the CA executes a CW fetch o
cycle-steal operation to transfer the byte count, CW com- . — CW CMD REG 2412 QHOO Control Wor(c(j: V?IglgT%))um Register
mand, flag and data address to the correct €A registers. 2 ‘ 2 .
CM,’ IN ] 0 0.6 0.7 1.0 11 1.2 1.3 1.4 1.5 1.6 1.7
(Not) T2 or T3 Time » ] 03] : ~ } o 1.6 1.7
Prevents :
(Not) CE Remb 'ft Reset of . F
X'05’ Write IPL CMD A ) 3\;\:5‘9 CSAR
End.L3 Intrpt A ' ' latches : :
' ' QH005 X6 | x7
Read or Write Type CMD
1 CSAR is reset before being
Z24K2 QJ006 loaded with the CW address. :
’3 4 CSAR is incremented by 2 4 B
Interlock Increment CSAR
i (Not) T3 or TO AR FF
Reset CSAR
(Not) Go Ahead
T2or T3 iTime
. ? ) : Ch Wr to type CMD QNO005
: Reset CWAR Incwar Word Line : ) Models J—L, onl
CSAR ' A - ! s J—L, only
Set Fetch Fetch Gate CWAR to CSAR CCU Outbus : : o
CW Lt cw Al FF i,
FL
A =% Gate CW First Halfword
2 The address loaded into INCWAR X ; X
by the 3705 centrol program is
gated into CSAR so thﬁé&?m be:
gated into. SAR: via the CCU Adbus. !
Only bytes 0 and 1 are transferred: 0.0 6z 1.0 1.2 1.4 17
Fetch to CSAR. :
CW FHW ,
- - N CA Bid to CCU ’ . ] ;
. i | , ‘ Control Word Byte Count Register CW CMD REG -__CSAR ‘
f . z412 {CWCNTR) QHo02 | . X4 | x5 | x6 [x7
' ) CWIN
Allow CS Reg - ‘% ; _ 10111 |12 |13} 14 |15 [16] 17 1 | ojo
. ERERRERN -
B Z4aM2 QGO0 ’ The CA requests a cycle-steal _ ' : 13
3 cycle from the CCU 6-120 . .
so that the CW CMD, flag and : . : Prevents
byte count can be transferred to Reset of
i the CA registers. _ ~ CWAR Valid
. Latches
QHO05

conmand tart 2 9-340
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CHANNEL WRITE IPL COMMAND (PART 3)

The CA requests a second CW fetch cycle-steal cycle.
During this cycle, the second halfword of the CW (storage
address) at which the data is to be stored is transferred
into CSAR. However, before CSAR is loadel with the
new address, CSAR is incremented by 2 and gated into
INCWAR. INCWAR is now plus 4 from its original con-

tents and contains the address of the next sequential CW. CCU Outbus

-

Sample CS Data

- A Clock ABO X
f— ' . Go Ahead ] AR FL {Don‘t allow outbus to ,
) g ¥ disturb ABO register) i
CS Comp 1 .
0.0 ) 1.7
Z4am2
Go Channel CS Comp 2 ’ . QG005
' ’ t Regist
Interlock A Adapter (BA‘;%I.; egister
1
0001102103/ 04]05]06]07!10] 11|12 |13 ]|14]|15]16]|1.7
T20r T3 0.0 , _ 1.7
Fetch CS
Fetch CW SHw Reg CA Bid to CCU | Bits X.4 — X.7 were loaded during X
Ccw FHW A FF FL 6-081 the f%:‘.gh f the first halfword '
FL 00 ' | 17
A )
l CSAR
Z24M2  QGO001, QG002 _ X4 X5}1X6|X7]1]00101}102]03]04}05}06|07]10}11]12}13]|]14}116] 1.6 1.?
—
Models
J-L
only-
Gate CSAR to CWAR
When ‘CS Comp 2’ turns on, } ‘ t
CSAR is gated into CWAR. Reset CSAR2 L
Gate Bus-Out Buffer to CSAR
Reset
CSAR : Load Fetch :
Fetch CW SHW CWAR Lt2 CSAR CompIete GW Fetch Complete
Clock Store into CWAR  { Al FF FF ‘ FF FF 3
'TO QG002' : QG002 QG002 » QG002
T3 or & .
‘CW fetch complete’ begins th
data transfer between the CA
and the channel.
" Y ; o ™ | ; " ™ A %, by g ¥ 3 I : . i 3 4 f “’"\ /"!mm\ /rtmm"\
OO 00000000000 00C0C0000C00C0 0D
S U A UV U D A 2 W U S S O U O _ F _ : g g } ]
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WRITE IPL COMMAND (PART 4)

CA AND CHANNEL TRANSFER DATA

For a multiplex channel when ‘CW fetch.icomplete” turns on,

the CA initiates a channel service cycle by raising ‘request in Note: On the multiplexer channel

tag’ and trapping select out if the adapter isiattached to the ) each time the CA initiates a chan-
byte multiplex ghannel. The CA remains attached to the nel service cycle, the CA address
channel until two bytes of data are transferred from the is gated onto the channel Bys-in

to identify the device requesting
channel service. When the CA
raises ‘Op-In’ the ‘address-in’

channel to the data buffer register.

(Not) Inhibit Req In ' Request In to Channel Interface latch sets to gate the CA address

(Not) Addr Out _ i ‘ ) " onto the channel bus-in, :

Op Out A Trap

{(Not) Op In A Sel Out 55 Select Out...

Initiate Svc Cycle A FL
(Not) Prep Busy Initiates the channel service cycle to
) I . transfer two bytes of data across
. | A Allow Trap Sel Out * the channel interface.
Xfer Data Select Out
OR Not Bypass Select Out 4
. Initiates the data store cycle-
Xfer Byte 2 4% steal operation to store the
: two data bytes in 3705 storage.
Xfer Byte 1 : V @ j ve 9
1 Xfer é(fer ) EI(I)fwd Xfer ﬁgri Data R
e m "
CW Fetch Complete Byte 1 vt P Store Data Latch
- g

Ch Write Type CMD . A FL i A ORE FL A FL

(Not) Inhibit Store Byte 1 |

{Not) Count =0 -J- 7 243 A v

(Not) Stop or Halt 1/0 Cond | OF QG006 QG006 QG006 Xfer Data Buffer Data Word Line

(Not) Program Abort Req. 2 ; 3 \~® OR

Service In.L.te CLK 4 ) Xfer Byte 1 Lt

er
Set Transfer Byte 2 \@ Y . *— Sel Byte 0
Channel Bus Oyt. " i ‘ Clock 3 A Buffer Byte O Write Pulse A
Ch Wr Type CMD ’ i
Intf Enable and (Not) X I
Diagnostic Wrap Mode - Sel Byte 1
I A Buffer Byte 1 Write Pulse A
! I ] \beer Byte 2 Lt )
X — — X

Data 1 Data 2

00| 01]02]|03|04|[05[06]07|10|11]12[13]14|15]16] 1.7

X  Cycle Steal

Sy

MR 9.360
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WRITE IPL COMMAND (PART 5)

CA REQUESTS A CYCLE STEAL OPERATIO‘N

When the ‘store data’ latch turns on, the CA bids for a

4 Cs
cycle-steal operation to store the halfword in the data. = - Store Data Latch_ . _Req CA Bid to CCU
buffer. When attached to the byte multiplexer channel, - Allow CS Request A FL
the CA disconnects from the channel while the CA cycle
steals. R v e L
During the cycle-steal cycle, CSAR is gated into SAR via . QG002
the CCU adbus and addresses 3705 storage where the data ,
is to be stored. The data buffer is gated onto the CCU : zam2
Inbus and hence to 3705 storage through the CCU’s ALU.
Each cycle steal operation increments CSAR plus 2.
Models
J-L
only
—
X4 | x5 |X%X6|x.7|00 CSAR - 1.7
Gg g X4 I » ©17
Intertock Ahea ' Go Ahead—Gate CSAR to Adbus “
- ) | —@ X
Go Channel CCU Adb )
us .
Address to SAR
QGoo1 Select Data Buffer : : ’ g‘;’f:ﬁ Data Buffer
From Byte O . )
ccu . o 0 ' Data 1 : 710 Data 2 7
0.0 I 1.7
‘—
Gate CS Data on Inbus A X
~
' : I CCU Inbus S
Fetch Data » : : ~ Data to C(.?U troage
‘ ] A AR |—
_Input/Output 5A o ‘
AR

£ AN [ ™ J'(m\ {IKW\ <WW\ ﬂ( m f 'W‘\, r ™ \/’f ™, {ﬁ( . ""”'j m) fh‘f“\ fﬁ £ w M’" “*‘) M\ ’m ) { % ﬂ m ﬂj o E ,Af'"‘ «I%‘\ ‘:'mx'; ‘f‘ ol W\: ‘]KWT) U
S K g N N S Y o N R L W S L WY %J* N L AW Wy AW My ‘t j R N L L\ N y



WRITE IPL COMMAND (PART 6)

CA ALTERNATES CHANNEL SERVICE
& CYCLE STEALS

The CA and channel continue alternate data transfer and

" data-store cycle-steal operations until the byte count decre-
ments to zero, a channel stop or Halt 1/0 (Interface dis-
connect) is signalled from the channel, or the control pro-
gram sets ‘program abort’ with Output X'567‘ (byte 1.1=1).

CA PRESENTS ENDING STATUS

The CA hardware generates Channel End (CE) status to
present to the channel. Device End (DE) is loaded into
the CASTR by the level 3 interrupt program that was
just loaded into'the 3705 by the Write IPL command.

If a Halt 1/0 is issued by the channel to the CA during
a Write IPL command, the channel must reissue the Write
IPL command.

0940e0000000000000000000000000000O0O

>B<\f;; - | i;‘:;ioata ABO Byte 0 Bit 5 sDtEtus
Store Data Latch Xfer Byte 1 Hifwd Xfer Comp - Store Data latch Output Status A Status Bi
Cycle Steal Comp. 1 AR FL | (See WRITE IPL Chnl Write Type Cmd | Al FL | (see WRITE IPL Part 4) d FL tatus Bit 5
‘ Part 3) End Svc time I Count =0
Count=90 -
Stop or Halt 1/0 cond Z4M26 Zam2 (Not) CWAR Valid A é?{l()202
_ OR QGoo QG006 (Not) Zero Count Override F To Channel

Program Abort Req

Begins Cycle Steal operation. QJ006 CE
Begins channel data transfer Status
FL Status Bit 4
: ————— /
WRITE {PL ENDING ‘ Z4J2
. . . . . - (Not) Prep Busy QK002
The normal enhding for the channel Write IPL command is a End (CE) is generated automatically by CA hardware. The . Gate Status ;
channel-initiated stop sequence. The channel initiates a stop CA requests a level 3 interrupt to signal the 3705 control pro- Status In-latch A
sequence by raising ‘command-out’ in response to ‘service-in’ gram {ROS program) that the stop sequence has been detected. Z4J2
QK001

from:the CA. A ‘not-stop’ or 'halt I/0 condition’, a ‘not count
equal zero’ or ‘not program abort req’ is required to request

a channel data transfer. When a stop condition exists, Channel

The stop sequence causes bit 1.2 to be set in the CACR so that
the control program can determine the exact cause of the inter-
rupt by issuing an Input X‘65’ instruction.

Halt
1/0 Prep
Stop HIO Stop Level 3 Request level 3
. or HIO quest leve
FL OR ‘ Interrupt to CCU
— FL FL
Command Out QF005 ZAN2 - QJoo1
- T QF004
Service In A
Op-in & Not Start 1/0 . CA Active
End Status Timé

CHANNEL WRITE IPL
COMMAND (PART 6)

9-380




CHANNEL WRITE AND WRITE BREAK CMD’S

® Channel Write Break commands differ from channel

® Decoding a Write or Write Break command does not

CHANNEL WRITE AND WRITE
- BREAK COMMAND

9-400

CA REQUESTS A CW FETCH CYCLE-STEAL

Write commands only in that they set bit 1.1 (1/0 cause a level 3 interrupt to be requested. The 3705 OPERATION
Write Break Command Remember) in the CACR. control program must have previously initialized the
CA external registers to handle these commands.
® Channel Write and Write Break commands transfer data ) (Not) Busy Status Lt r |
from the host CPU to the 3705. When the CA decodes either of these commands, a con- ] T
trol word fetch cycle-steal operation is requested so that (Not) X05 Write IPL CND
e |f INCWAR Valid is not set-when the CA decodes one the control word to be used can be loaded into the CWAR Valid T A
of these commands, Unit Exception initial status is appropriate registers. -
returned to the CPU. Set CA Active A | Set CW Fetch Latch
Read or Write Type I I
CA DECODES THE COMMAND® o
Z4K2 QJOOGJ
Channel Bus-Out
Not Diag Mode + Enabled (QC002) 'IX : I
T2o0r T3 N 1
| 1
‘ Reset CSAR
Channel Command
Z4ngc°desQJ003 Reset CWAR
CSAR to CSAR
, Fg;cﬁh o CS Gate CWAR to CSAR
Set Fetch CW Lt AN FF FF
{Not) Status FL r——‘—
Available
Decode Cmd A OR OR
Clock 2 A X .
L Fetch
CW FHW
I FL A CA 1 Bid to CCU
(6-061)
Channel Adapter Command Register
) CMDR QJoo3
Test Write | Read | No-Op | Sense | Write | Write Allow CS Req
1/0 ; BP | IPL
0 X (1] 0 0 X 0 .
Zam2 QG001 ~ |
Note: The CMDR Write BP. latch is gated to the CCU Inbus
during an Input X‘65’ instruction to signal the status
of the Write Break Remember Condition.
‘ L A N S N .0 N o NEEY . N WY 0 SRV . SR A SR A NN A SN 4 A S e N N A R \ AT P T S . S A T Y
1 N ( i & ) o § . { . e ! N i , ¢ Ly , | i V] ) " N : k y ! 1 \br J 4 \LL |/ )
(4 4 R LA o L e N Gt L . ' L oy b A s A\ - W S Lo A A < ~
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CHANNEL WRITE AND WRITE BREAK COMMAND (PART 2)

CW FETCH CYCLE STEAL - CHANNEL TRANSFERS DATA TO CA

A CW fetch cycle-steal operation is two cycles long. The , The CA request for channel service for Write and Write
first cycle fetches the CW command, the flag, the byte Break commands is exactly the same as for a Write IPL
count, and bits X.6 and X.7 in CSAR. The second cycle ‘ command.

fetches the bytes 0 and 1 of the beginning address to be See 9-330 for the description of the CA request for
used for data storage. When the cycle-steal operation ' service and subsequent cycle steal operation request.

ends, transfer data begins.

Alternate channel data transfers and data store cycle-steal

Models A-H, only cycles continue the same as they did for the channel Write
CCU Outbus

IPL command.

Gate CW First Halfword

X d -
0.0 l 0.2 04 l 1.5 1.6 l 1.7

241.2 QHO05 ] [ .
CSAR

. Control Word Byte Count Register
CW CMD Register (CWCNTR)

CA REQUESTS DATA STORE CYCLE STEAL

cw 04 o05[06f07)10[11f12]13]|14]15 X6 Xﬂ
. / "~ The CA cycle-steal requests for Write and Write Break com-
0.3 mands occur exactly the same as for the Write IPL. com-
Prevents reset ' mand.
of CWAR Valid See 9-360 for a description of the CA cycle-steal request.

Latches (QHOO5)

The CA and channel alternate cycle-steal cycles and chan-
nel transfers until the command is ended.

See 9-430 for a description of single byte data transfers.

. CCU Outbus- )
Fetch CW SHW ) . '
Clock ABO I
- ) Go Ahead and .
Models J-L, only Sample CS Data | A FL X
CCU Outbus
Z24M2 0.0 1.7
QG005 -
Gate CW First Halfword v 'y’ )
) X X Adapter Busout Register
: (ABO)
0.0 0.7 1.0 1.2 1.4 1.7 00/01]02]03]|04 6.5 06107110 (11{12 |13 ]14}115}16 ] 1.7
— 5ad 00 | 17
SAR ) Gate Outbus Buffer to CSAR . )
Control Word Byte Count Register FE X
2412 (CWCNTR) QHO002 | CW CMD REG - CSAR Models
' CWIN : J-L only
1.0 | 1.1 1.2 113 | 14 |15 16 | 1.7 1 0|0 X4 | Xb | X6 | X.7 ! —— . 07
' Zamz X.4 X7 00 .
1.3 QG002
Prevents reset Bits X.4-X.7 Cycle Steal Address Register
of CWAR Valid were loaded (CSAR)
Latches (QHO05) when the first . 1
' halfword was X4 | X5} X6|X7}00]01|02({03 (04|05 }06/07 110 [11}12]|13|14]|156 {16 |17
fetched ) : )

CHANNEL WRITE AND WRITE
BREAK COMMAND (PART 2} 9 41 0




CHANNEL WRITE AND WRITE BREAK COMMAND (PART 3)

WRITE COMMAND ENDING
Write and Write Break commands can end by:
® A channel Stop sequence or a channel Halt 1/O.

e CW byte count decremented to zero and CW
. chaining not indicated.

When either of the conditions to end a Write or Write
Break command occur, Channel End status is generated
by CA hardware and a level 3 interrupt is requested, so
that the 3705 control program can take whatever action
may be appropriate for the channel command. The 3705
control program must also set Device End (DE) status to
be presented to the channel.

- Oprin Halt
(Not) Select-Out | A 1/0 Prep
g l - : Stop HIO - o Sto%
- or HI
Address Out A OR FL A Level 3
FL A oR Interrupt Request Level 3 to CCU
Z4AN2 ‘ FL 6-082
Command-out QF005 ZAN2
QF005 Z4N2
Service-in ) QF004
A ; Z4K2
Op-in & Not Start 1/0 QJoo1
End Svc Time

SO or CA Active

CA PRESENTS ENDING STATUS TO CHANNEL

Channel End (CE) is generated by the CA hardware while
the 3705 control program determines whether or not to
present DE.

See INPUT X’64' INSTRUCTION, 9-170 for the def-
initions of status bits that can be transferred to the chan-
nel. -

Status
Proceed —a "

Count Eq Zero

{Not) Zero Count Override Int
End Svc Time

Status presentation is subject to stacking by the channel.
Stacked status is retained in CASTR until accepted by the -

channel. The CA attempts to present status whenever
the channel drops ‘suppress out’.

Channel Adapter Status Register
(CASTR)

00| 01]702103|04]05])06]| 0.7

' 1 FL
Start 1/O Lt A

Status Available OR A '

(Not) Prep Busy

Command OQut

0 l 7
A Gate Status X

. .Service Out OR

S 000000000000 0C0

Channel
Bus-In

N 0000000000000

CHANNEL WRITE AND WRITE
BREAK COMMAND (PART 3)

AN
U

9-420

A

0

0
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CHANNEL WRITE OPERATION WITH ODD BYTE BOUNDARY

Note: This ?oncept ill_ustrates an odd byte being
ODD BOUNDARY STARTING DATA ADDRESS Syele oy, during the first data transfer
The CSAR (Cycle Steal Address Register) is initially loaded
with the CW (Control Word) address at the beginning of a

CW fetch operation and then is loaded with the starting Channel Bus Out (from CPU)

data address when the CW fetch is complete. CSAR » 1
During the first data transfer to storage in a write oper- . Xfer Byte 1

ation, if the storage address specified by the Write Com- X.4 '0())2(7) ;(()JOO 000" 00?2 0010_17 E X

mand starts on an odd boundary, CSAR bit 1.7 will be on. ~— _1_ Xfer Byte 2

This turns on the line. ‘inh store-byte 1’ which (1) prevents X.4, X.5 . - X
‘gating the data from the ‘channel bus out’ to databuffer 1, ";{'Ef’e's I
and (2), forces ‘xfer byte 2’ to gate the data into data only ;

buffer 2. After the data buffers are transferred to the CCU ‘ Data 1 Data 2

In Bus by cycle steals, ‘store byte 2’ gates the odd byte onto
the M bus. CCU hardware gates the byte into SDR and then
into storage. This concept is shown in the diagram.

Inh Store Byte 1 -

Subsequent cycle steal operations write data into CCU , ABO Byte 1 Bit 7 . —= CCU
ftorage on even boundaries two bytes at a time, because Load CSAR A CCU In Bus
load CSAR’ is only active during the first data transfer. : -
(first CS cycle)

CCU Hardware

LAST DATABYTE LOCATED AT EVEN BYTE
- BOUNDARY

If the byte count reaches zero or a channel stop occurs
at a byte boundary, ‘inh store byte 2’ comes on, and the
odd byte is not gated to the M bus. A storage write oper-

ation stores the new even byte data as the odd byte from 28
- storage is rewritten. us
— St Byte 1 I
N
| A X - in CCU, called ‘Gate Z Bus
Byte to M Bus'. :
Store Data
St Byte 2
Inh Store Byte 2 A ' —X
=]
M Bus
SDR
CCU Adbus ) . ' EVEN | ODD

BYTE | BYTE

Storage Address X'0100° CCU Storage

—p=CCU

CHANNEL WRITE OPERATION
WITH ODD BYTE BOUNDARY 9'430
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CHANNEL READ COMMAND

® A channel Read command transfers data from 3705 stor- and OUTCWAR. If OUTCWAR Valid (CACR bit 0.3) is not CA REQUESTS A CW FETCH CYCLE STEAL

age to the CPU. set when the Read command is decoded, Unit Exception OPERATION
‘ . initial status is returned to the channel. (Not) Busy Status Lt r 1
® The 3705 control program must initiulize the CA Out and Out-Stop control words are used with this chan- (Not) X05 Write 1P 1
registers so that it can execute the channel-.command. nel command to control cycle-steal operations. See CYCLE ot - rite IPL CMD, l
. , ; ~ STEAL CONTROL WORDS, 9-170, for an explanation CWAR Valid A
When the CA decodes a channel Read command, it does not of the formats for these control words. Set CA Active | Set CW Fetch latch
request a level 3 interrupt to initialize the control register " Read or Write A
. Type Cmd r l
L . ; - : ‘ Z4K2 QJO06 | '
CA DECODES A READ COMMAND » ,
Channel Bus-Out v
I
Not Diag Mode + Enabled (QC002) » Ix - T2or13 *
S B ’ ' ‘ I ' ; | ~ CWAR Reset CSAR
Reset
Channel Command . : : SAR
Decodes v : Fetch CSAR to C Gate CWAR to CSAR
Z74K2 QJoo3 . . CW *— *— —®
Set Fetch CW Lt AQ FF 1A
FL
(Not) Status ‘ , OR OR
Available ’ -
Decode Cmd A
Clock 2 A X Fetch
I CW FHW
FL A ’CA 1 Bid to CCU
PR —_— (6-061)
]
Channel Adapter Command Register :
CMDR } Allow CS Req
0.0 0.1 0.2 0.3 04 0.6 1.7 B g
Test | Write: | Read- No-Op | Sense Write | Write Z24M2 QG001 |
1/0 1 BP IPL
0 |.0 1 | o | o 0 0

CHANNEL READ COMMAND 9-440
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CHANNEL READ COMMAND (PART 2)

CW FETCHCYCLE STEAL OPERATION

A CWfetch cycle-steal operation is two cycles long. The
first cycle fetches the CW command, flag and byte count.
The second cycle fetches the beginning address of the data
storage. When the cycle-steal operation ends, both the CA
and the channel transfer data.

Models A-H, only -

CCU Outbus

Gate CW First Halfword .
X X X
0.0 l 0.2 04 I i 1.5 1.7 I 1.7
Z4L2 QHO05  —— S —— |
. Control Word Byte Count Register )
CW CMD Register (CWCNTR) CSAR
ﬁ‘W 041051 06j071107] 11 12113]14 ) 15 X6 X7J
7
03
Prevents reset .
of CWAR Valid
Latches (QHO005) ' ,
Models J-L., only
CCU QOutbus

Gate CW First Halfword

X X.

0.0

i 0.7 1.0 12 | 14 1 1.7

2412

(CWCNTR) aHooz | W CMD REG CSAR

Control Word Byte Count Register

1.0

111213141516 17 CV‘;'N ol o x4 | x5 x.6|x7
1.3
Prevents reset
of CWAR Valid
Latches (QH005)

CHANNEL READ COMMAND
(PART 2)

CA REQUESTS A DATA FETCH CYCLE STEAL
OPERATION

The CA must

have two bytes of data loaded into the data

_ buffer (data 0 and data 1) to transfer to the channel during
the channel service operation, These two bytes are fetched
from storage by a data fetch cycle-steal operation.

(Not) Count =0 '

Fetch cs
Data Lt Re B
X02 Read CMD Decode 9 _ CA1BidtoCCU

A FL A Ft- (6-061)

Halfword Xfer

CW Fetch Comp

co [
me A OR |

QG006 QG002
Allow CS Regq.

(Not) TIC Cmd Decode A

This circuit requests a cycle steal
to fetch the data at the end of the
CW fetch.

CCU Outbus-
Clock ABO I

Fetch CW SHW

Go Ahead and A X

Sample CS Data FL .
Z2aM2 0.0 1.7
QG005

Adapter Busout Register

00} 01]02}103|04|05|06]|07]10]11]|12 |13 }14]|15]|16] 17

Load 0.0 l ) 17
CSAR Gate Outbus Buffer to CSAR
FF X :
Models
J-L only
P ——
ZaM2 X.4 X.7 0.0 . 0.7
QG002 :
Bits X.4-X.7 Cycle Steal Address Register
were loaded (CSAR) )

when the first
halfword was
fetched

000

X4 1X5|X6|X7}100]01[02}03 |04 |05 06|07 [10 |11 1213|1415 |16 ] 1.7

9-450
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CHANNEL READ COMMAND (PART 3)

from CCU Outbus
CA REQUESTS CHANNEL SERVICE

When ‘CS Comp 1’ turns on, the CA begins the channel
service cycle to transfer the two bytes to the CPU.

Ccs . Ccs ' m
Comp 1 ‘ - Comp2 AdapF;:;iE‘tl;sr Out
—— | )

A FF t30or70 |A R FF QG001
Interlock . I .
" Go Channel FF GGoon YTy " :
Goo ’ Buffer Data Word Line
OR N |
QG001 ’
Xfer Byte 2 - ’ :
Xfer Byte 1 o |—Xfer Data Initiate SVC cycle Data 1 Data 2
(Not) Prep Byte | A p———""— L
- : QN r
{Not) Inhibit Store Byte 1 Xfer Xfer Halfword Fetch 1 006 Gate Data Y r 70 7
‘ Byte 1 Byte 2 Xfr Comp Data Lt L ' Byte 1 to Channel X 2 ,
‘ ‘ ‘ . A —_
Fetch Data Latch A FL A FL FL | A FL OP In | I
' Enabled and Not Diag Mode Al—-e
(Not) Count =0 f ; ‘ ,
N ‘ Gate Data Byte 2
(Not) Stop or 10 Cond | (2 I yranster By 2 Read CMD (Not) Address In Lt p\ o o BY
{Not) Program Abort Req ] l Read CMD | ’ A
Service In Lte CLK 4 ’ To Channel
| : Z4M2 QG006 Bus In
Clock 2 Clock 3. Clock 4 Reset OP In
50 Nsec Clock —
¢ A 4 - L 2 L 4 _l;_i:;:t Reset Status In and
? Reset Service In
Ciock 1 ‘ Clock 4 o In
Time SFF
Clock 3
Time S'FF ) T ‘
s T R QF001
. Clock 1 FF
Command Out . Time T R
. Oplin A SFF R QF001
A T QF001 | Clock*
R OP IN
Service Out. AL OR. QF001
SV IN |

N J )
CA Trap Select Out QF001 :
{Not) Op In A i o
‘ v v | | ’ : ’ Clock 1 ——- -

Clock 2 - —\ \
Clock 3 - : \\
Clock 4 -_ \

*50 Nsec = 3705-1 Reset OP IN B /

62.5 Nsec = 3705-11 with 1 microsecond cycle time
56.25 Nsec = 3705-11 with 900 ns cycle time Reset Tags

CHANNEL READ COMMAND 9-460
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X.4,X.5
Models J-L,
only

CHANNEL READ OPERATION WITH ODD BYTE BOUNDARY

X.4

: I —— CCU

ODD BOUNDARY STARTING DATA ADDRESS g('g
The CSAR (Cycle Steal Address Register) is initially
loaded with the CW (Control Word) address at the

. beginning of a CW fetch operation and then is loaded
with the starting data address when the CW fetch is
complete.

* If the data address in the CSAR specifies an odd
boundary in CCU storage, the CCU will access the half-
word (SAR bit 1.7 is not used for addressing storage),
but the CA prevents the even byte from being gated to
the CPU channel. | ABO Byte 1 Bit 7

The bit that specified the odd byte,in storage is used [ A . , h cU Out Busk
only to activate the line ‘inh store byte 1’. When the : 1.7 A
data is in the CA data buffers, the line ‘inh store byte 17, Load CSAR
(1) prevents the data in data 1 buffer from being gated _ {first CS cycle)
onto the ‘channel bus in’ and (2) causes the line ‘set
xfer byte 2’ to gate the odd byte in data buffer 2 onto
the ‘channel bus in’ to the CPU. This concept is shown
in the diagram. Xfer Byte 1 -

The data address in the CSAR is increased by 2 on
subsequent data transfer cycles. The CA continues to
gate both data buffers to the ‘channel bus in' because
‘inh store byte 1’ can only come in on the first data N
transfer cycle.

Storage Address X'‘0100
CCU Storage

0000000 O0O0OO0OCO

CCU Adbus I *.'EVEN| oDD
' BYTE | BYTE

IP>0O

Inh St Byte 1

1.6 CCU Hardware

0000000

CA Hardware

—» CCU

N Data 1 Data 2
OR

LAST DATA BYTE LOCATED AT EVEN BYTE ,
BOUNDARY ) 1K Xfer Byte 2

I the byte count field in the CA byte count register
reaches zero or a channel stop occurs at an even byte, . ' OR ,
the odd byte in the data 2 buffer will not be gated to A
the ‘channel bus in’ and the data transfer operation
ends. (NOT) Stop H1O or CNT Zero

Channel Bus In {to CPU)

CHANNEL READ OPERATION p '
WITH ODD BYTE BOUNDARY 9‘461




CHANNEL READ COMMAND (PART 4)

ALTERNATE FETCH AND TRANSFER

Data fetch cycle-steal operations and ¢hannel data transfers
alternate until the channel command is ended either by the
control word byte count decrementing to zero with no con-
trol word chaining indicated, a channel stop, or Halt 1/0
sequence.

~ Each halfword fetched from 3705 storage causes the data
address in CSAR to be incremented by two.
Each byte transferred across the channel interface decre-
ments the byte count by one.

- READ CMND ENDING

The channel Read command can be ended by either the con-
trol word byte count decrementing to zero with no control
word chaining indicated, a Channel stop, or Halt 1/0O
sequence. Ending status is presented to the channel in two
parts. Channel End is.generated by CA hardware. Device

"End plus any other unusual ending conditions (Status Mod-

ifier, Unit Exception) is generated by the 3705 control pro-
gram during the L3 interrupt caused by the CA hardware
having generated Channel End.

If chaining is indicated and the byte decrements to zero,
the CA fetches the next sequential CW,

If control word chaining is not indicated, the CA hard-
ware generates CE status and requests a level 3 interrupt so
that the 3705 control program can indicate any other status
that should be presented to the channel along with Device
End. ,

If a channel stop sequence ends the command, the CA
hardware generates CE status and requests a level 3 inter-
rupt so that the 3705 control program can indicate what
other status to present with Device End.

A7 A
L

@J\" @ &*g‘/

Increment
Interlock  CSAR___ Increment CSAR
T30r70_ |AQFF

{Not) Go Ahead

ZAF2
QNO005
Service-Out and
Service-In
_ Decrement Count
Clockd | A
2412
OHO003

Set Intervention Req

(Not) CE Rememb It A
* Set Equipment Ck A
X11 NO-Op Decode
Decode Cmd Cik A
CW Out Stop
(Not) Zero Count override
Count Equal Zero A (Not) CE Rememb Lt
End Svc Time

[

CWAR Valid | A

X04 Sense Cmd-

End Svc Time A
HIO Pulse

Gate Status to Inbus A
End Svc Time

Program Abort Req A

000 OO0

CE
Status

FL

24J2
QK002

ar

Y

™

\‘a_, %

CHANNEL READ COMMAND

(PART 4)
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TEST 1/O0 COMMAND ' NO/OP

The channel adapter presents the following initial status ® CE, DE (together or separately) status is presented without  The channel adapter presents CE, DE as initial status for
indications to the channel for this command: _ Busy if the status is pending or stacked for a previous chan-  this command and takes no further action. No control
) nel command. program intervention is necessary.
® AI.I zeros indigates that the CA is command free and con- @ Device End (DE) and Unit Check (UC) are presented if the
tains no pending or stacked status. 3705 enters the not initialized state while waiting for a

channel Write IPL command.

When the channel accepts the initial status from the CA,
the command is ended, and no further action is taken by
the CA. ‘ '

® Busy status is presented if the CA has accepted a previous o
channel command and has not yet presented DE, or the
CA has its L1 or L3 interrupt request latch set.

Note: The Test I/0 command is set into the command reg-
ister (CMDR) without resetting the previous command.

TEST 1/0 COMMAND AND NO/OP 9'490




CA ERROR INTERRUPTS

Whenever the channel adapter detects a hardware error or a
program check, an appropriate bit is turned on in the chan-
nel adapter check register (CACHKRY), and a level 1 interrupt
is requested. The control program may examine the error
causing the interrupt by executing an Input X’66 instruc- -

tion.

The address in CWAR associated with the current
channel command is greater than 64K.

The control word fetched is not correct for the
current channel command. An Out or Out Stop
control word was fetched for a Write, Write IPL,
or Write Break command, or an In control word
was fetched for a Read command. If either con-
trol word is fetched with a byte count of zero,
this bit is turned on.

The CCU signals an address or SAR parity error
to the channel adapter during cycle-steal operations
to turn this bit on. One of the following is indicated:

® Cycle-steal address is beyond storage capacity.
® The address is out of parity.
® The address is in a protected area of storage.

Either the INCWAR, OUTCWAR, data 1, or data 2 local
store register contains incotrect parity during a transfer
to the CCU or to the channel.

Incorrect parity in the data on the CCU Outbus during
either an Output instruction to the CA or a cycle-steal

operation fetching data or control words causes this bit
to turn on.

Incorrect parity on the CCU Inbus during a data store
cycle-steal operation causes this bit to turn on.

This bit is set when incorrect parity is detected on the
channel Bus-Out,

This bit is set when incorrect parity is detected in the
byte presented to the channel Bus-In. The most probable
cause of this failure is a failing channel driver card in
socket Q2.

This bit is set when incorrect parity is detected in the
byte presented to the channel bus-in. The most probable
cause of this error is a failing channel driver card in socket
S2.

Invalid CWAR Address|

|
Invalid Control Word Format |

1
CWAR/Data Buffer Ch eck|

\
CCU Outbus CheckJ

1
CCU Inbus Check

|
Channel Bus-Out Checkl

Interface A Chan.}|
Bus-In Ck. |
Interface B Chan. !
Bus-In Ck.

AN AN AN A NS
i N Ny NS

\WTTT_HHT\ f { N

Address Error | ‘

IM——=—OmIT ROMIO O
' o

Z4F2
QNO0O1
QNO002

Gate Check Reg to CCU (OB007)

Error Detected L1 Interrupt Req to CCU

OO0 C OO0 00

FL

Z4K2
r S — , QJ001
0.5

The CACHKR is reset with an Output X'567’, setting
bit 1.2 on in the CA mode register (CAMR). Bit 1.2
resets the type 2 CA level 1 request. However,
CACHKR bit 0.6 is reset when the adapter accepts
a channet 1/O command other than Sense, Test 1/0O,
or No-Op.

o0 COC0C 00

CA ERROR INTERRUPTS

9-500
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TYPE 2CA TIMING . | o |

INITIAL SELECTION

1. + Operational Out

2. +Address Out

3. + Hold Out/Select Out

4. +Valid Address QC007
5. - Trap Select Out QCO002
6. - Start I/O ‘ QF001
7. - Clock 1 ’ QF001
8. - Clock 2 QF001
9. - Clock 3 QFO001
10. - Clock 4 QF001

11, - Reset dp—ln + Reset Addr-in

12, + Reset Status-In + Service In

13. - Oper-In Ctrl QF002
14. Op-In QF0Q2
15. - Address In Lt “ QF003
16.  Tag Delay FF 1 QBOOS
17.  Tag Delay FF 2 QBO0S
" 18. - Tag Delay Gate QBO0S
19. Address In to Chnl QB004

20. + Command Out

21, - Proceed QF003
22. - Status In Lt QF003 6, 20, 2\ g 12
23.  Status In to Chnl - QBO0S 18,22 22
24. .+ Service Out _ 23 23
25. - Decode Command QF004/QJ003 6,15,20 eumamemnmn 8 27
26. - Check Bus-In Parity QBO0S | 16,17 16,17 mm
Addr Cmnd ___
27. + Channel Bus-Out QA030 |2 2 20 20
28. + Channel Bus-In QA030 | 15 A R 23 : *60 Nsec = 3705

It

3705-11 with

[ 29. - Clock™ Qoo | IRENNRENE, 62.25 Nsec
, 3,256 I R R N 1 microsecond cycle time

30. + Burst Mode Lt QNO006
2 ! [ /' | ]| 5625Nec - 3705 with
31. - CWAR Valid QHO005 i
- 1 1 [ 1 [ ] 900 ns cycle time
32. - CA Active QNO04 6,9,22 v

g

Note: Alphabet characters in parenthesis indicate a CCU time
necessary to cause the associated line to become active

::r\'n_:z:ﬁrn. SELECTION TIMING 9_51 0




CONTROL WORD FETCH

&

CW FETCH TIMING CHART 9'520

15,31,32
133, Fetch CW QJ00s -ﬂ
34, + Reset CSAR 1/Count QGoo! [ arem
35. - CWAR to CSAR QGOO! 3
36. + Gate CWAR to CSAR Dlyd QGo0) Sem
37. +Word Line (Select) Qcoo3 | -3y
38, +Fetch CW FHW QG00! 35
39 Interlock 0002 SC7LL I 6.1 CALY
40. - Allow CS Request* QN003 x>
41, - CS Req + Bid Channel 1 QG002/CPOO) |
42, gg’Ai”"’o"Zibz Gate  cpool/Qmo04
43, + Allow. Inst cpool F S
44, - Go Ahead QG001 ) 42 42
45, - Gate Adbus to Y Bus CS004
46, + Go CS/CS AB CCoo8 43 43 43
47. - CS ) Time CCo04 46 46
48. + Increment CSAR QNO00S 3 3
49. -CsSCD Cu003 46 4% % %
50, + A Direct/Outbus to CA CA001 A
51. - Sample CS Data On Outbus ~ CQO02 _m
52, - Sample CW First Half QG001
53, - CSI Complete QGO0 39,44 3?,4?5
54, - CS2 Complete QGooi =39'5_3
55. - Clock Store into CWAR QGO0 54,58y 58
56, - Fetch CW SHW QGooi %
57.  CSAR to CWAR QGO | 95,56 pupn 58
58, '+ Reset CSAR 2 Lt Qcooz | 57 s 57
59. + Load CSAR/ Gate ABO to CSAR QG002 28 gy 58
60.  CW Fetch Complete QG002 S
61, + Clock ABO Buffer QG005 51,56 60
62, +Buffer Byte 0,1 Write Pulse QG003 : ' Slm a | - a
* The frequency with which this line is active depends upon the cycle ‘ @

steal request rate plugged (QNO003). This chart assumes the fastest
possible rate 376 kilobytes.

Note: Alphabet characters in parenthesis indicate a CCU time
necessary to cause the associated line to become active

-

o C 0000000000000 0C00CO0CO00CO0000D0CG
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WRITE COMMAND DATA TRANSFER

&

7. - Clock 1 QFO001 v . 29,4!3 n 29I,<£- : ’ : 29,68 g 29,68 gy
8. - Clocx 2 el : : m . m ' m
9. - Clock 3 © QF001 -Decrement Count [ Decrement Count | ’ v -m ) -
10. - Clock 4 Qrool | B End Sve B End Sve : ‘ = . m
11. - Reset Op-In + Reset Addr-In QF00] - - : . . - )
12. + Reset Status and Service In QFo01 m m , q : d:
16, Tag Delay FF 1 QBO0S 29,680 mR 29,66 : G WY e W1
17.  Tag Delay FF 2 QBO06 5 ' I3 : Tommmy 6 pomn
18. - Tag Delay Gate QBO0S i7 &6 7 6 : 7 S | i7
26. - Check Bus-In Parity Q8006 7 17 ' Vo 7 g
nee, ,
| 29.  Clock QU004 FTTTITTITITITY ,m,nm.u_u_u]h;u.mm.l_{ *50 Nsec = 37051
37+ Word Line (Select e : z , 62,25 Nsec = 370511 with 1 micro-second
39. interlock CQo002 (8,T1) (A) (8,TH) (A) (8,T1) (A) (8,T1) (A) (8,T1) (A) (8,T1) (A) (8,T1) (A) (8,T1) cycle time
40. - Allaw C5 Request Qnioo3 , } 56.25 Nsec = 3705-11 with 900 ns
41. - CS Request + Bid Channel 1 QG002, CPOOI| ) cycle time
2. g;’A‘;;""’o"“:d'bl’s' Gate QM004/CPOO01 ’ ; N
43. + Allow Instruction CPQO! —dowr\ when Go Channel active
44, - Go Ahead QGoo! 42
45, - Gate Adbus to Y Bus Cs004 ‘ . i 46
4. + GoCS,CSAB ‘ CCo08 43
47. - CS 1 Time ccoos . 46
48. + Increment CSAR QNO0O5 ' ‘
49. - CsCD CU003 k ' ' 44 78
50. A Direct, Outbus to CA S cacor| ' ——
5), - Sample CS Data on Outbus CQo02 ‘
53, - CS Complete 1 QGoo!
54, - C5 Complete 2 QGoo!
63. - Xfer Byte 1 QG006
64. - Xfer Data QG008
65. - Allow Svc-In QNO06
66. + Seivice In Lt QF003
67.  Seivice in to channel QBOO4
68. Seivice Out
69. - Xfer Byte 2 QG006
70. - Halfword Xfer Complete QG006 : 10,69#
71. + Reset Xfer Data Latches QGoos|_ 10,29,66 g '
72. - Count Equal Zeio QHO02 ] '
73.  Store Data Latch QGO0 ) 9 54
74. ¢ Store Byte 1 and 2 QGo0: ' 42,73 42
75.  Latched Store CQo01 ) 46,47 74
76. - Gate CS Data on Inbus CQobl 46 SEN -5 SAR
77. + Cycle Steal In AB CQo02 - 46,75
pOGREIIE oo v | |
79. - Gate Z Bus to M Bus €5005 (Cycle Steal CD) - (Cycle Steal CD) - v (Cycle Steal CD) - (Cycle Steal CD) —
80. - Condition Set SDR 5602 ‘ =
8i. - Mem Store New Time ccoot | (BX.FC.F) (BX,FC.F) pu— (OX,FC,F) oy | (BX,FCF) gy | (BX,FC,F) g (BX.FC,F) (BX,FC,F) pun | (BX,FC,F) gy
Note: Alphabet characters in parenthesis indicate a CCU time - 3 ‘ . ’ Yrvlm;rNEG Dé\JAARIRANSFER 9'530

necessary to cause the associated line to become active




READ COMMAND DATA TRANSFER

&L

7. - Clock 1 QFo01 29,68 gy 29,68 gm
8. - Clock 2 QF00I m -
9. - Clock 3 dFom ‘-E“e";ef" Count -m
10. - Clock 4 QF00! mm End Sve : -L
11. - Reset Op-In + Reset Addr-In ~ QFQO! |
12. + Reset Status + Service In QFO0! -
16.  Tag Delay FFI QBO0S 296 mm mm ikt W
17.  Tag Delay FF2 QBO06 T6 ——
18, - To;; Delay Gate QB006 ﬁ— ‘ .|7 —
26. - Check Bus-In Parity QBO0G 16,17 16,17 -
37. + Word Line (Select) QG003 ‘
39, Interlock cQooz ¢ 1
40, - Allow CS Request QN003 39,44
41. - CS Request + Did Channel 1 3290%/ 40,83 | S Rea
o BT sy cron !
43. + Allow Instruction CPOOT | 42
44, - Go Aheod QGoo!
45. - Gate Adbus to Y Bus CS04 -
4. + GoCS/CSAB ccoos 3
47, - CS 1 Time CCo04
48. + increment CSAR QN5 Samm  sm——
49, - CSCD Cu003 |
50. r A Direct,/Outbus to CA CAQ0! S
51. - Sample CS Data on Outbus ~ CQO02 id :
53. - CS Complete | QG003 39,44 —
54. - CS Complete 2 QG003 i E
60.  CW Fetch Complete QG002 59 s
61. 1 Clock ABO QG005 0y
62. + Buffer Byte Oand | Write Pulse QG003 Sl
63. - Xfer Byte | QG006
64. - Xfer Data QG006
65, - Allow Service In .QNO006
66.  Service In Lt QF003
67.  Seivice in to Channel QB004
68.  Service Out d
69. - Xfer Byte 2 QG000 QG006
70. - Halfword Xfer Complete QG006
71. 4 Reset Xfer Data Lts QG005 10,29,66
72. - Count Equal Zero QHO02 id
83, * Fetch Dota Lt Q¢OO6 70
84. + Gate Output Reg to BFR QG003 83
3
esas ind}

Note: ?)n abet chay Wrs in pu
m hsary 'o( " the as

\" b *Chonr%t

endent

’\d Ime

a CCU th ~‘=

o
(\‘K !

P

o

READ DATA TRANSFER
TIMING CHART

9-540
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"ENDING SEQUENCE

3.+ Hold-out/Select Out ) 23

5. - Trap Select Out QF002 3

7. = Clock 1 QFool | e 29,68 : 2% gy

8. - Clock 2 QFOO! = -

9. - Clock 3 QF001 - e

10. - Clock 4 ) QFO00! [ R
M. - Reset Op In'+Rst Addr - In - —
12. + Reset Status and Service In _Im |
13. - Op In control QF002

14.  Op In to channel QF002

16.  Tag Delay FF 1 ) QBO06 2,66

7. Tag Delay FF 2 QBO06 " omn

18. - Tag Delay Gate QB00S &6 7 _E
21, - Proceed : QF003
22. - Status In'Lt QF003

23. Status In to Chnl QF003 S
26. - Check Bus In Parity QB006 Umm

28. + Channel Bus In : QA030 i S——
30, + Burst Mode FL QNO00S

32. - CA Active QNO04

68. * Service Out | S B
72. - Count Equal Zero QH002

82. - Store Data + CS Complete | QGO01

85. - Channe! End Status ) - QK002

86. - Status Available QK002

87.. - Gate Status to Chnl QKOO01

88." + Set CA L3 Intafter CE QNO04 A

89.  + CE Remember Lt QNO04 |

Note: Alphabet characters in parenthesis indicate a CCU time
necessary to cause the associated line to become active

e cianr . 9-550
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INTRODUCTION: TYPE 1 COMMUNICATION SCANNER

Central control unit input ana

® The line interface base
description starts on
page C-020.

The interface requests service when

output instructions control the
type 1 scanner.

it needs to transfer a data bit or
when it needs a status change.

tt-

® The central control unit
description starts on
page 6-010. ‘ i

R
® The type 1 scanner is not The type 1 scanner: . : FIRST
available on the 3705-I1. Scan Counter '
® Examines the interface mode : LINE 16 Interfaces-
and priority that was stored INTERFACE
by the central control unit 51 4 3 2 1 0 BASE
program.

-® Decides to stop the scan
counter at this interface
(a level 2 interrupt con-
dition), or aliows a scan
counter increment to the
next interface address.

SECOND

LINE
INTERFACE
BASE

16 Interfaces

® Signals the central control

unit program if it does stop
the scan counter at this

" interface address; Input
and output instructions
from the central control
unit control interface
service.

THIRD

LINE
INTERFACE
BASE

FOURTH

LINE
INTERFACE
BASE

6 Interfaces

Type 1 Communication Scanner Data Flow—Page A-010

*
® [lllustrates the type 1 scanner interface to the central ® Priority counter timing for high and low priority
control unit and the line interface base. interfaces. '
® A data flow drawing of the type 1 scanner. ® Character service governor timing to initiate a level 2
, . . character service interrupt to the central control unit
Card Functions And Locations—Page -A-020 program. :

e 1 i . :
Hlustrates the location of the type 1 scanner cards. Type 1 Communication Scanner Input/Output Instruc-

® Lists card functions by location, and provides reference tions—Page A-070

to ALD pages. ® Listsa sequence of input and output instructions to

illustrate the interaction of the type a communication
scanner hardware and the central control unit

program.

Basic Timing: Type 1 Communication Scanner—Page A-030

- Describes type 1 scanner timing for:

® Provides a description of each of the type 1 scanner

° i i . h ;
Incrementing the scanner to the next interface address. input and output instructions,

® Sampling bit service request from an interface.
Diagnostic Wrap Mode—Page A-340
@ Sampling receive data from an interface.
® Describes how the program uses the type 1 scanner
‘test data’ latch to transmit from one of the inter-
face set to diagnostic wrap mode to one or more of
the interfaces set to diagnostic wrap mode.

"® -Setting the bit service L2 latch to stop the scan counter
~ at an interface address and initiate a level 2 central con-
trol unit program interrupt.

INTﬁODUCTION A'OOO




CENTRAL CONTROL UNIT

scanner pata fiow . A-010

TYPE 1 COMMUNICATIONS SCANNER DATA FLOW

1/0 Register Address Bus

1/O Instruction l——— Input X'41,42, 43, or 44
6—020 Decode }——— Output X'40, 41, 42, 43, 44, 45, 46, or 47"

y Control Lines

(

Central Control Unit Qutbus

Output X'46' Output X'45’

Output X ‘44’ X Output X'42’ = X Set : e X ~ Scanner Enabled
Reset o Output X'41 X Output X'47'
X Output X'44 ‘ . )
0.6 1.0 R } CSB Data Out Bus
Output X ‘40’ 1.2 : I eset Output X'46' 0.6 1.3
Set 0 2
| . - . Control Out A
) Force Bit Service X .
Mode Chara.cter Scan Counter Address Register 0
Override Mode Fariee s]a]3]2]1]0] [5]als]2]1]0 internal [ 1] L—— outpur x4z
Latch : and’ ’ Trap‘s;mit 2 Control Out B
Priority | | i I Oscillators ——3 X -
Store — , L output xa
——
Internal %
63 Rocsive = Internal RCV/XMT Osc 5
|~ | =)
Priority Counter Compare 3 LIJ
o[1[2]3a[s]s Address Select 1,2, 4,8 -
I LIB Sel Li 4) T w
l t
Decods elect Lines (4) To The LIB 7]
<
. o
. Bit Clock - w
X w— Input X'42 1 ‘T Sémple__Bit Service ’ Control g:u(rzllt(‘;k o
1 i | I— ¢ 3 <
Character Service Bit Service ) .
Governor L2 Request Controls X ——— Input X'41’ Bit Clock Select 1, 2,4, 8 o
W
BCC Write L
P
12 Bid BCC. Read -
Program Leve i OR "
(6-090) CSB Data In Bus w
I z
Set Address 5
X '06F0" -
Control In A
—X >
Level 1 ‘a1 i : a2’ '
Cf\‘éecks X Input X'41 # A" Data “C" Data B Register L Input X'42
_ 1 7
Program Level 1 Bid I 7 Control In B/C
“B" Data X >
6-090 X Input X'44’ L—— 1opur x'43".

Inputh'43’

Central Control Input X'42

Input X‘'43’
Unit Inbus :

(6—020)

oy v S L L Ll W bt
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CARD FUNCTIONS AND LOCATIONS

Card ALD i
Loc. Page Function This board also houses the Type 1 Channel Adapter or the Remote Program Loader feature

Y4D2 RA101 1/0 Decodes {Type 1 Communication Scanner and

Type 1 Channel Adapter). Line Interface Base interface plugs.

[ ]
RA103 | ® Basic Clocking: 50 Nanosecond clock, and TO
through T3 time.
RA104 | ® Central Control Unit Inbus Doting.
° : ;
RA106 Central Control Unit Inbus Gating. A B ¢ D E F G H J K L M N p aQ R s T U v
Y4E2 RS101 | ® Central Control Unit Outbus Termination.
RS103 | ® Input/Output Instruction Gate, Sample, and
Decode. (__f % Ya Y5 Y6 ___
RS104 | ® Output Instruction X'41’, X‘43’, and X'46’ Delay
Control. @
® Mode Bit Override and Override Remember latches.
RS105 | ® Latches: Character Service Pending, Diagnostic Bit
Service, Scanner Enabled, and Test Data. . -
RS106 | ® CSB Data Out Bus (to the Line Interface Base).
RS107 | ® Data Controls to the Line:Interface Base:
‘control in A, B,and C’, ‘control out A and B’. 2 @ @
® Mode and Priority Store Control (Stack Bits). o 2
Y4F2 RS201 | ® Output 47 latch, and Force Bit Service Address
Register. ’
RS202 | ® Character Service Level 2 latch.
- ® Feedback Check latch. R
® Bid Level 2 Interrupt signal (to the Central Control
Unit). : .
RS203 | ® “S-Ring": Basic timing for the Type 1 Communication
Scanner. : 3 3
RS204 | ® Bit Clock Control Ring, and Bit Clock signals to the
Line Interface Base.
RS205 | ® Bit Clock Select Ring, and Bit Clock Select signals to
‘ the Line Interface Base.
RS206 | ® Bit Clock Error Register, and Bit Clock Error signals
from the Line Interface Base.
® Disable LIB (Line Interface Base) Controls.
® Address Error latch, and LIB address error signal from
the Line Interface Base. a 4
Ya4G2 RS301 | ® Scan Counter {positions 1,2,and 3).
® Scan Counter (positions 4 and 5).
| ®:- LiIB {Line Interface Base) select lines {4) to the LIB.
RS303 | ® Input Instruction X’41': gate scan counter to the
Central Control Unit Inbus. i
.RS304 | ® Mode and Priority Store (Interface Control Stack).
RS305 .| ® _ Low Priority Scan Counter.
® Bit Service Level 2 Latch. 5
RS306 | ® Input ‘A’ Data (from the Line Interface Base). 5
“RS307 | ® ‘Input“B’ Data"(from the Line Interface Base).
® ‘B’ Data Sampling, and ‘B Register’.
. RS308 | ® Input ‘C’ Data (fromthe Line Interface Base).
) . . ®  Reset Bit Service signal to the Line Interface Base.
Y4H2 | RS401 | ® Internal Transmit and Receive Oscillator ‘0’, B I R ) ) ‘
. . ®  QOscillator ‘0’ signals to the Line Interface Base. K S ]
Y4H4 | RS402*| @ Internal Transmit and Receive Oscillator ‘1. ﬁ ) /—J .
® Oscillator ‘1’ signals to the Line Interface Base. “ 22 : 23 .. 24 25 ) 26 e
Y4J2 RS403*| ® Internal Transmit and Receive Oscillator ‘2°. : o . L T
) ® Oscillator ‘2 signals to the Line Interface Base. : . i
vasa | Rs404*| ® internal Transmit and Receive Oscillator ‘3", 1/O Register Address Bus plug. 01A-Y4*BOARD
® Oscillator ‘3’ signals to the Line Interface Base. :

| CARD SIDE
*Contains card P/N by bit rate Central Control Unit Outb‘us plug. . ‘

Central Control Unit Inbus plug.

* Y4 is the pseudo board location for
the Type 1 Communication Scanner.
The actual board location is 01A-A4.

Locarions = A-020
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BASIC TIMING: TYPE 1 COMMUNICATION SCANNER

“S-RING"” TIMING INCREMENT SCANNER |<-— 400 Nanoseconds —m
® The “S-Ring’’ provides timing signals for: ' LOGIC REFERENCE: RS302 1 Time . |
1. Incrementing the scanner to the next interface : S1Time Increment Scanner $1.5 Time I
address. : Not 815 Time | A
: S§2.5 Time - e
2. Sampling bit service requests from the interface the ' )
scanner is addressing. SAMPLE BIT SERVICE S3 Time L
3. Sampling receive data from the interface the scanner ) ' LOGIC REFERENCE: RS307 S4 Time ‘ -__.
is addressing. , *Increment Scanner  __
*CSB Data | Sampled Bi i
4. Setting the ‘bit service level 2’ latch, et PH el B S - Sample Bit Service |

The “S-Ring” does not advance to the next ““S1”
time when the ‘bit service level 2’ signal is on.

- Sample Receive Data _____-____

S2.5 Time

LOGIC REFERENCE: RS203 SAMPLE RECEIVE DATA
LOGIC REFERENCE: RS307
*CSB Data In 5 Receive Data Space
PH
S3 Time
et _S15 sot o525 ser __S3 set g S4
FF | FF| | i FF
From page gjy service Level 2 .
A-040 Reset Reset Reset Reset
50 NS Clock *Communication Scanner Base
50 NS Clock (Inv.) ®

OO0 000000000000 0000000000000000C6O0O0OC
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SET BIT SERVICE L2 LATCH

it ice
LOGIC RE ERENCE: RS305 B serie
Low Priorit L — -
o™y Scanner Enabled FL To page A-030
Not Allow Low Priority | A N
) A Set o : ) ® The scanner “S-Ring” does not advance to the next
$4 Time @)~ A “$1" time when the ‘bit service level 2’ latch is ON.
-
Sampled Bit Service ®) ® it service level 2’ latch on, stops the ‘S ring’ causing
‘From yy Force Bit Service OR the scanner to stop on the interface it is addressing.
A-330 . - .
Diagnostic Bit Service OR @D\ Reset from
. . \5@ ® The interface priority is set by Output Instruction
pages A-240 iaer X . L L.
OR nd A-320 X'42' to either high or low priority. A priority
Receive Data Space @ @ courter determines when a low priority line is
Not Data Set Ready oR}+——1 a ] N _ serviced during a specific interface scan. The priority
] \ , counter is described in more detail in the following
. , ' page of this manual, “Priority Counter’’,
Mode Bit 1 . | @ :
Not Mode Bit 2 A ® The line ‘not allow low priority’ is from the priority
Rina Indicat ) counter. When ‘not aliow low priority’ is on, the
g L "2,?' scanner services interrupts from high priority inter-
Data Set Ready OR faces only. When ‘not allow low priority’ is off, the
Not Mode Bit 1 scanner services interrupts from high or low priority
A .
Mode Bit 2 interfaces.
Low Priority (] Each time the scanner addres§ the interfac.e, 'bit‘
— service request’ is sampled. Either ‘force bit service’
Mode Bit 1 or ‘diagnostic bit service’ overrides the sampled

Override Control

® Mode bit 1 and mode bit 2 {mode select bits) are set
by Output Instruction X’42’. The program sets these
mode select bits to select the conditions that set the

Mode Bit 2 A - . bit service from the interface.

o ‘Override control’ overrides all mode select bit settings
except for a high priority interface in mode 01",

SET BIT SERVICE L2 LATCH TIMING ‘ ‘Override control’ is described on page A-230. ‘bit service level 2’ latch and stop.the scanner when
» a bit service request is received from an interface.
‘4——‘400 Nanoseconds — Either ‘force bit service’ or ‘diagnostic bit service’
' . overrides the mode select conditions for setting
S1 Time _- the ‘bit service level 2’ latch.

$15 Time ||

S2.5 Time _ Mode Select Bits Conditions Requiring Interface Service
S3 Time - ' 0 0 ® Diagnostic Bit Service Request
. S ® Force Bit Service Request
54 Time -— 0o 1 ® Ring Indicator or Data Set Ready. Active
® Diagnostic Bit Service Request
Increment Scanner _- ® Force Bit Service Request
) . X : 1 0 @ Space Received
Sample Bit Service . : , : @ Data Set Ready Inactive (off)
- ‘ . ® Diagnostic Bit Service Request
Sample Recejve Data ® Force Bit Service Request
. . 1 1 ® Normal Bit Service Request
Set Bit Service L2 Latch - - —_ - (interrupt every bit time)
® Diagnostic Bit Service Request
® Force Bit Service Request

BASIC TIMING: TYPE 1 COMMUNICATION
SCANNER (PART 2) A-040




BASIC TIMING: TYPE 1 COMMUNICATION
SCANNER (PART 3) . A'050

® The low priority scan counter advances one count

each time the scanner is incremented to a new inter-
LOGIC REFERENCE: RS305 face address; the low priority scan counter does not
advance after a count of 64 is reached.

/@ ® The ‘allow low priority’ latch is set on the ‘increment

PRIORITY COUNTER ’@

Count=64 [] scanner’ signal following a low priority scan counter

N — . count of 64. , .

L_.l Low Priority ‘
A > Scan Counter . R L. .
Increment Scanner Count = 64 Allow Low ® Starting at the last low priority interface serviced, 65
1 2418 |16 32| Priority interfaces are addressed before the ‘allow low priority’
O und Set © latch is set. | '
A FL
Increment Scanner /

Bit Service L2 Latch o , @/
Input 41 ) A Reset count 32 and 64 “Reset
Low Priority

@\ ‘ ) *@ ® The ‘bit service level 2’ latch is not set when the scan-
ner is addressing a low priority line and the ‘allow low
priority’ latch is off. This logic is illustrated in note”
“(2)"" on page A-040.

LOW PRIORITY INTERFACE SCAN EXAMPLE

® The Bit Service Level 2 latch is set when the scanner

Assume that: 1. Low priority interfaces ‘04", ‘05", "'06", is addressing a low priority line, and the ‘allow low
“07', and ""08" are requesting bit service. ’ priority’ latch is on.
2. The mode select set by Output instruction \*@ ® The ‘allow low priority” latch is reset, and the low
X‘42’ for each of these low priority inter- priority scan counter is reset to a "’0’’ count when the
faces is 11" (atlow a level 2 interrupt program issues an Input X'41’ instruction for a low
every bit time). ) . : priority line that has stopped the scanner (‘bit service

level 2’ is on).
‘D-{ l-d-—— 400 Nanoseconds
Increment Scanner l.'.l.lli]lll....ll..lz

Interface Addressed —— 00 O1 02 03 04 05 06 07 08-) 160 61 62 63 00 01 02 03 04 05 06 07 08-
Low Priority Interface N
Bit Service Request —  HEENN,, .
Bit Service L2 Latch . UL - 2
Allow Low Priority Latch - | NN ) L | )
(€ (
Low Priority Scan
Counter Count= ———64 64 64 64 64 01 02 03 04 156 57 58 59 60 61 62 63 64 64 01 02 03 .
Counter is ‘ Counter is
Reset to 00" Reset to 00"’

OCC00000000C6000C00C0O000

000000000000
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CHARACTER SERVICE GOVERNOR
"LOGIC REFERENCE: RS201

] .|
Scan Force Bit Service

L.

Counter Address Register
5|43 2(1]o0 5 |a|l3]|2]1]0
V
= Address
Compare

Scan Compare
:OG'C REFERENCE: RS306 -k Gate Character Service Count
Not OR
Mode Bit 1

. ’ __‘ : I_._‘ Enable High

Mode Bit 2 | A A Priority Interface

Not Low Priority

LOGIC REFERENCE: RS202.

Character Service Pending . A

- ‘Character Servicé Counter "~

" Character !
Service
“lLevel 2

/'® ® A ‘scan compare’ occurs each time the interface
address in the scan counter is equal to the inter-
face address stored in the force bit service address
register by the last output instruction X‘47’,

® A ‘scan compare’ occurs once for each scan of the 64
interfaces.

® The ‘gate character service count’ signal occurs once

- for each scan of the 64 interfaces, and each time the
scanner addresses a high priority interface that is not
in mode select “01"’.

/@ ® Character service level 2 sets on the fourth ‘gate

character service count’ after the character service
pending latch sets. '

® A character service level 2 interrupt occurs after the
program sets the character service pending Latch,
and any one of these three conditions occur without
an intervening bit service interrupt:
1. All 64 interfaces are scanned four times.

2. Four high priority interfaces, not in mode select
“01", are scanned.

3. Any combination of four occurrences of:
(a)  All 64 interfaces are scanned once.

(b} A high priority interface, that is not in mode
select 01", is scanned.

For example, all 64 interfaces scanned three times,

Input 41

—

$4 Time 3
|
|
j

Not Char. ‘,.——’
Serv. Pend. o
Bit Service Level 2 OR: Reset
A ®

Not Input 41

Bit Service Level 2 | OR —@—

Scanner Enabled

and a high priority interface (not in mode select
——» FEorce Pseudo 01"} addressed once is a combination of four

Character

occurrences.

Control Block
address X‘06F0’

_,,@0 The character service count and character service
level 2 reset when the program resets the character

service pending latch via an output instruction
Bid Level 2 Interrupt X'44°, .

Gate Second Test Points On Inbus

The central control unit uses these signals to determine
that the bit or character service level 2 interrupt is from
Input Type 1 CS Level 2 ___——the type 1 communication scanner. Level 2 interrupt is

described on page 6-090.

BASIC TIMING:

TYPE 1 COMMUNICATION

SCANNER (PART 4)

A-060
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TYPE 1 COMMUNICATION SCANNER INPUT/OUTPUT INSTRUCTIONS

The type 1 communication scanner and the line interface
bases it supports are controlled by input/output instruc-
tions from the central control unit. Each input or output
instruction transfers to the scanner on the “1/0 register
address”” bus. Page A-130 describes the input and output
instruction decode.

An example of a series of input/output instructions follows;
this example is not an actual program, it is a sequence of
input/output instructions that illustrates the interaction of
the type 1 communication scanner hardware and the
program.

® “Initial Service Of The Interface’’—stops the scanner at
an interface address, sets the mode and service priority
of the interface, sets the state of the data set or auto call’
unit interface leads, and restarts the scanner.

@ ‘‘Bit Service: Transmit or Receive’’—identifies the inter-
face that stopped the scanner and requested service,,
transfers a data bit to or from the interface, checks for
error conditions, and restarts the scanner.

® ‘“‘Character Service: Transmit or Receive’’—identifies: the:
interface that stopped the scanner and requested service,,
initiates character service, checks for error conditions,,
and restarts the scanner.

® "Auto Call Unit Interface’’ —identifies the interface that
stopped the seanner and requested service, transfers con-
trol signals to or from the auto calt unit interface, checks
for error conditions, and restarts the scanner.

TYPE 1 COMMUNICATION SCANNER
INPUT/OUTPUT INSTRUCTIONS A"070




CENTRAL CONTROL UNIT

TSy A-080

TYPE 1 COMMUNICATIONS SCANNER DATA FLOW

1/0O Register Address Bus
(6—020)

I ————— | t X'41, 42, 43, or 44°
1/0 Instruction ’ npu 2,43, or
peee |_‘ Output X°40, 41, 42, 43, 44, 45, 46, or 47"

y Control Lines

(

Central Control Unit Qutbus
(6—020)

T

Outpui X'45'

Output X'46’ _
Output X ‘44" X Output X'42"— X Set Output X'a1- s Output X'47 X — Scanner Enabled
R " AA ) ’
eset 0.6 I 1.0 X Output X'44 ) Data Out Bus
Output X ‘40’ 12 I Reset Output X'46' 0.6 1.3
Set | - 0 2 - Control Out A
Force Bit Service 5 X P
Counter i
ModAe Cg:ra‘cter Scan Cou Address Register : | Output X'42'
Override . Mode rvice s]al3]2]1]o0 slal3]2]1To Internal
Latch arc:d Pending ' : ga'.ﬁ";'t 2 x Control Out B .
B scillators o
Priority ' 3
Store ' Output X'43'
1 e 0]
Internal —1—
63 Receive — Internal RCV/XMT Osc
Address Oscillators 2 =
— - Compare 3] I
Priority Counter 8
0I1l 2I3]4|5|6 Line Select ~
N w
: LB Select Lines (4) To The LIB 17,
Decode
<
[ae]
Bit Clock ook w
a0 st i . . Bit
X == Input X'42 ] Sample Bit Service Control C|0unt?e?' o
- | . L—_ 0 3 <
(T
Character Service Bit Service e )
Governor L2 Request Controls X ————— Input X'41 IBit Clock Select 1,2,4,8 . o
w
B.C. Write =
zZ
) - B.C. Read -
Program Level 2 Bid OR o
Data In Bus w
6—090 I z
Set Address -
X '06F0 Controf In A
X P
Level 1 X Input X'41° “A* Data “C” Data B Register L Input X‘42'
Checks 3 =
Program Level 1 Bid l I 7 X Control In B/C -
“B” Data {
Input X'43’
(6—090) Input X'44' pu

Input X'42' Input X‘43’ Input X'43’

Central Control
g Unit Inbus

(6—020)

T 0000000000000 0000000000000G0COQ
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INPUT/OUTPUT SEQUENCE EXAMPLE

Turn to the page listed with each input or output instruc-
tion for a more detailed description of the instruction.

INITIAL SERVICE OF THE INTERFACE

Output Instruction X'47’'
0 Force Bit Service Request—
Page A-330
The program:
® Transfers the interface address set in the ““R’’ field
general register to the scanner on the central control
..unit outbus.

The scanner: '
® - Stores the interface address in the Force Bit Service
Address register.

® Stops and initiates a level 2 interrupt when the Scan
Counter and Force Bit Service Address register
interface addresses are equal.

LEVEL 2 INTERRUPT

: “Input Instruction X‘77°
Q ' Adapter Interrupt Group
2—Page 6-820

The program:

The program:
® Checks the status of the interface.

Q ‘Input Instruction X'41’

Interface Address—Page A-140

The scanner:

Transfers the scan counter interface address to the

“R" field general register.

This register now contains the Hex address of the bit
control block for the interface the scanner is addressing;
the scanner is stopped at this address.

G Output Instruction X'42’

Control A—Page A-250

The program:

Sets bits in the "“R"’ field general register to select the
interface mode and priority, selects normal or diagnostic
mode, and selects the state of interface leads to the data
set.

The scanner:

° Input Instruction X‘42’
Control A—Page A-150

The scanner:

® Transfers the ‘control in A’ signal to the line interface
base. The line interface base transfers the status of the
interface to the scanner when ‘control in A’ is received,
This status transfers to the CSB data in bus.

® Transfers the following information to the “/R" field
general register:
1) The interface status received on the CSB data
in bus.
(2)  Mode bits 1 and 2, and the priority bit read from
mode/priority storage.

The program:
® Checks the status of the interface mode and data set
interface leads.

@ Output Instruction X‘43’
Control B—Page A-280

The program:
® Sets bits in the R’ field general register to select one
of the following:

(1)  Data Set Interface: transmit or receive mode,
data set ‘request to send’ lead ON or OFF, data
set ‘new sync’ lead ON or OFF, and the send
data bit MARK or SPACE.

0 Input Instruction X‘43’
Control B/C—Page A-180

The scanner:

® Transfers the ‘control in B’ signal to the Line Interface
Base (LIB). The LIB transfers the ‘B’ data part of the
data set or auto call unit interface status to the scanner
B register; This status is transferred on the CSB data
in bus,

® Transfers the ‘control in C’ signal to the LIB. The LIB
transfers the the ‘C’ data part of the data set or auto
call unit interface status to the scanner; This status is
also transferred on the CSB data in bus.

® Transfers ‘B’ data from the scanner B Register, and ‘C’
data from CSB data in bus to the ’R”’ field general
register. This data is transferred on the central
control unit in bus.

The program: :
® - Check the status of the data set or auto cal! unit inter-
face leads.

Output Instruction X‘41°

o Start Scanner and Reset
Bit Service Level 2—Page A-240

The scanner: )
® Transfers the ‘reset bit service’ signal to the LIB.

® Determines that this interrupt is from the type 1 ® Stores the interface mode and priority. (2)  Auto Call Unit (ACU) ® Performs a feedback check to determine that the
scanner. The mode/priority storage provides 3 bit storage (2 Interface: ACU ‘digit present’ lead ON or OFF, ‘bit service’ signal from the LIB is OFF.
mode bits and 1 priority bit) for each of the 64 ACU ‘call request’ lead ON or OFF, and the
interfaces. next dial digit. ® Resets the bit service level 2 latch. The scan counter
increments to the next interface address.
® Transfers the 'R field general register diagnostic The scanner: . ]
Input Instruction X'44’ mode bit and the data set interface state bits to the ® Transfers the “’R’’ field general register bits to the CSB The program: ) .
e Status—Page A-210 CSB data out bus (the data bus to the line interface Data Out Bus (the data bus to the Line Interface o Waits for the next level 2 interrupt from the interface.
The scanner: base). Base). e Has selected the interface mode and priority.
® Transfers the status of character service pending, scanner ® Transfers the ‘control out A’ signal to the line interface ® Transfers the ‘control out B’ signal to the line interface

enabled, and error conditions for this interface to the
“'R" field general register.

base; ‘control out A’ defines the data on the CSB data
out bus.

base; ‘control out B’ defines the data on the CSB data
out bus.

e Has set the interface to transmit or receive mode.

The next level 2 interrupt from this interface will be
for bit service.

INPUT/OUTPUT INSTRUCTION
SEQUENCE EXAMPLE

A-090




INPUT/OUTPUT SEQUENCE EXAMPLE (CONTINUED)

BIT SERVICE: TRANSMIT OR RECEIVE

Turn to the page listed with each input or output instruc-
tion for a more detailed description of the instruction.

® Assume that the program completed the “Initial Service
Of The Interface’’ procedure on page A-090. The state
of data set interface leads are selected; And the inter-
face was placed in transmit or receive mode. This
level 2 interrupt from the interface is for bit service.

LEVEL 2 INTERRUPT

e Input Instruction X‘77'
Adapter Interrupt Group 2—Page 6-820

The program:
® Determines that this interrupt is from the type 1
scanner.

e Input Instruction X‘44'
Status—Page A-210

The scanner:

® Transfers the status of character service pending,
scanner enabled, and error conditions for this inter-
' face to the /R’ field general register.

The program:
L] Chgcks the status of the interface.

e‘ Input Instruction X‘41
Interface Address—Page A-140

The scanner:
® Transfers the scan counter interface address to the
"R field general register.
The input instruction X‘41’ “R" field general register
now contains the Hex address of the bit control block
for the interface the scanner is addressing; the scanner
is stopped at this address.

coCcoo00

Input Instruction X'42’
e Control A—Page A-150

The scanner:

® Transfers the ‘control in A’ signal to the line interface
base. The line interface base transfers the status of the
interface to the scanner when ‘control in A’ is received;
This status transfers on the CSB data in bus.

® Transfers the following information to the “/R" field
general register:
(1)  The interface status received on the CSB data
in bus.
(2} Mode bits 1 and 2, and the priority bit read from
mode/priority storage.

The program:
® Checks the status of the interface mode and data set
interface leads.

Transmit

or Transmit

The program:
® Checks the status of the data set interface leads.

® Transfers the receive data bit (MARK or SPACE) to the
bit control block.

Continue this sequence at step “8"".

Output Instruction X‘43’
Control B—Page A-280

_G

The program:
e Sets bits in the *’R"’ field general register to select:

transmit mode, data set ‘request to send’ lead ON,
data set ‘new sync.’ lead ON or OFF, and the send
data bit MARK or SPACE.

The scanner:
e Transfers the *’R” field general register bits to the CSB

data out bus (the data bus to the line interface base).

® Transfers the ‘control out B’ signal to the line interface

Receive
Mode?

Input Instruction X'43’
Control B/C—Page A-180

The scanner:

® Transfers the ‘control in B’ signal to the line interface
base (LIB). The LIB transfers the ‘B’ data part of the
data set interface or auto call unit interface status to
the scanner B Register; This status transfers on the
CSB data in bus,

® Transfers the ‘control in C’ signal to the LIB. The LIB
transfers the the ‘C’ data part of the data set interface
status to the scanner; This status also transfers on the
CSB data in bus.

® Transfers ‘B’ data from the scanner B Register, and ‘C”
data from the CSB data in bus to the “R" field general
register. This data is transferred on the Central Contret
Unit Inbus.

000 CO0OC000C00C00O0O0

base; ‘control out B’ defines the data on the CSB data
out bus.

Input Instruction X'43’
@ Control B/C—Page A-180

The scanner:

® Transfers the ‘control in B’ signal to the line interface
base (L1B). The LIB transfers the ‘B’ data part of the
data set interface status to the scanner B Register;
This status transfers on the CSB data in bus.

® Transfers the ‘control in C’ signal to the LIB. The LIB
transfers the ‘C’ data part of the data set interface or

auto call unit interface status to the scanner; This status:

also transfers on the CSB data in bus.

® Transfers ‘B’ data from the scanner B register, and ‘C’
data from the CSB data in bus to the *“R" field general
register. This data transfers on the central control unit.
inbus.

The program:
® Checks the status of the data set interface leads.

INPUT/OUTPUT INSTRUCTION
SEQUENCE EXAMPLE (PART 2)

A-100

Was the
last data bit
of the

character
transferred?

$ Output Instruction X‘41’
Start Scanner and Reset Bit
Service Level 2—Page A-240

The scanner:
® Transfers the ‘reset bit service’ signal to the LIB.

® Performs a feedback check to determine that the ‘bit
service’ signal from the LIB is OFF.

® Resets the ‘bit service level 2’ latch. The scan counter
increments to the next interface address.

The program: 3

® Waits for the next level 2 interrupt from the interface.
The interface mode and priority are selected. The state
of data set interface leads are selected, the interface
was placed in transmit or receive mode, and a data bit
was transferred to or from the interface. The next
level 2 interrupt from the interface will be for bit
service.

Output Instruction X'46’

__0

The scanner:
® Sets the ‘character service pending’ latch.

Set Character Service Pending—Page A-320

® Transfers the ‘reset bit service’ signal to the LIB.

® Performs a feedback check to determine that the ‘bit
service’ signal from the LIB is OFF.

® Resets the ‘bit service level 2’ latch. The scan counter "
increments to the next interface address.

The program:

o Posts the interface address in a character service
waiting list, and continues processing until the
character service L2 interrupt occurs.

000C00CCOO0
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INPUT/OUTPUT SEQUENCE EXAMPLE (CONTINUED)

CHARACTER SERVICE: TRANSMIT OR
RECEIVE OPERATION

Turn to the page listed with each input or output instruc-
tion for a more detailed description of the instruction.

Assume that:
® The program completed the “Initial Service Of The
Interface’’ sequence on page A-090.

® The ‘character service pending’ latch was set when per-
forming the “’Bit Service: Transmit or Receive” sequence
on page, A-100.

® The"Ch"a;racter Service Governor (described on page
* A-060) set ‘character service level 2’ to the ON
condition; this level 2 interrupt is for character service.

LEVEL 2 INTERRUPT

o Input Instruction X'77°
Adapter Interrupt Group 2—Page 6-820

" The program:"'

* @ Determines that this interrupt is from the type 1-
scanner.

e‘ ‘Ll‘:nbbut‘ Instruction X'44’
.. Status—Page A-210

. The scanner:

:.@ Transfers the status of character service pending, scanner
enabled, and error conditions for the interface the
scanner is addressing to the ‘R’ field general register.

_The scanner does not stop when requesting a character
service level 2 interrupt.

The program:
® Checks the status of the interface.

0 Input Instruction X'41’

Interface Address—Page A-140

The scanner:

Transfers address X‘06FQ’ (the address of the ‘pseudo
character control block’) to the ’R” field general
register,

The program:

104

Gets an interface address from a character service
waiting list.

Is this the

last interface No

address on the
waiting list?

é Output Instruction X‘44’

Th
e

"Th
]

General Control—Page A-300

e scanner: .
Resets the ‘character service pending’ latch.

Resets the ‘character service pending’ latch, and character
service governor; this reset is described on page a A-060.

e program: B
Uses the interface address from the character service
waiting list to transfer a character to-or-from the inter-
face bit control block. .

Has serviced all character service requests on the charac-
ter service waiting list. The next level 2 interrupt from
the scanner will be for bit service.

The program:

® Uses the interface address from the character service
waiting list to transfer a character to-or-from the
interface bit control block.

® Waits for the next level 2 interrupt from the scanner,
which will be for bit service.

INPUT/OUTPUT INSTRUCTION
SEQUENCE EXAMPLE (PART 3)

A-110



INPUT/OUTPUT SEQUENCE EXAMPLE (CONTINUED)

AUTO CALL UNIT INTERFACE

Turn to the page listed with each input or output instruc-
tion for a more detailed description of the instruction.

Assume that:

® The program completed the “Initial Service Of The
Interface’” sequence on page A-090; the state of the
auto call unit interface leads was set to transfer digits
of the telephone number to the interface.

® This level 2 interrupt is for bit service; A digit of the
telephone number transfers to the auto call unit
interface.

LEVEL 2 INTERRUPT

The program:
® Determines that this interrupt is from the type 1
scanner. :

The scanner:

® Transfers the status of character service pending, scanner
enabled, and error conditions for this interface to the-
“R"’ field general register.

Input Instruction X‘77’ ,
- Adapter Interrupt Group 2—Page 6-820

Input 'Instruction X'a4’
Status—Page A-210

The program:
® Checks the status of the interface.

cl

The scanner:

® Transfers the scan counter interface address to the
R’ field general register.
The input instruction X'41" “R" field general register
now contains the Hex address of the bit control block
for the interface the scanner is addressing; the scanner
is stopped at this address.

Input Instruction X'41’
Interface Address—Page A-140

o

OCC

Q Input Instruction X‘42’

"Control A—Page A-150

The scanner:

Transfers the ‘control in A’ signal to the line interface
base. The line interface base transfers the status of the
interface.to the scanner when ‘control in A’ is received;
this status transfers on the CSB data in bus.

Transfers the following information to the

- “R" field general register.

{1)  The interface status received on the CSB data
in bus. P ' ‘

. (2)  Mode bits: 1 and 2, and the pﬁority bit read

from mode/priority storage.

The program:
® Checks the status of the interface mode and data set

interface leads. ™

Input Instruction X‘43"
Control B/C—Page A-180

The scanner:

Transfers the ‘control in B’ signal to the line interface
base (LIB). The LIB transfers the the ‘B’ data part of
the auto call unit interface status to the scanner B
register; This status transfers on the CSB data in bus.

Transfers the control in C’ signal to the LIB. The LIB
transfers the the ‘C’ data part of the auto call unit interface
status to the scanner; this status also transfers on the

CSB data in bus.

Transfers ‘B’ data from the scanner B register, and ‘C’
data from CSB data in bus to the ““R” field general
register. This data is transferred on the Central Control
Unit Inbus.

The program:

Checks the status of the auto call unit interface leads.

e Output Instruction X'43’
Control B—Page A-280

The program:

® Sets bits in the “’R" field general register to select:
The dial digit, the ‘digit present’ lead to ON, and the
‘call request’ lead to ON.

The scanner:
® Transfers the "’R" field general register bits to the CSB
data out bus (the data bus to the line interface base).

® Transfers the ‘control out B’ signal to the line interface
base; ‘control out B’ defines the data on the CSB data
out bus.

Input Instruction X'43""
@ Control B/C—Page A-190

The scanner:

® Transfers the ‘control in B’ signal to the line interface
base (LIB). The LIB transfers the the ‘B’ data part of
the auto call unit interface status to the scanner B reg-
ister; this status transfers on the CSB data in bus.

® Transfers the ‘control in C’ signal to the LIB. The LIB
transfers the the ‘C’ data part of the auto call unit inter-
face status to the scanner; this status also transfers on
the CSB data in bus.

® Transfers ‘B’ data from the scanner B register, and ‘C’
data from CSB data in bus to the ‘‘R’’ field general

register. This data transfers on the central control
unit inbus,

The program:
® Checks the status of the auto call unit interface leads.

INPUT/OUTPUT INSTRUCTION
SEQUENCE EXAMPLE (PART 4)

Output Instruction X'41°
0 Start Scanner and Reset Bit
Service Level 2—Page A-240
The scanner:
® Transfers the ‘reset bit service’ signal to the LIB.

® Performs a feedback check test to determine that the
‘bit service’ signal from the LIB is OFF.

® Resets the ‘bit service level 2’ latch. The scan counter
increments to the next interface address.

The program:
® Has transferred a digit of the telephone number to the
auto call unit interface.

® Waits for the next level 2 interrupt from the interface.

Is this the

Yes last digit of the

telephone number?

No: the level 2
interrupt to transfer
the next digit occurs
at step ‘‘1”" of this
sequence.

Lo The auto call unit automatically connects the communi-

cations line to the data set when the telephone call is
completed.

® The program performs the “Initial Service Of The Inter-
face’’ procedure on page A-090 when the data set that
is attached to the auto call unit is in a ready condition;
the data set is ready when the ‘data set ready’ signal
is ON. The program checks the status of ‘data set ready’
during the initial service of the interface procedure.

00000000000 00C00C0O00CCO0O0O0O0C
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INPUT/OUTPUT INSTRUCTION DECODE

LOGIC REFERENCE: RA101

1/0 Register Address Bus
(from the Central Control Unit) |
CS 1/O Decodes l

. LOGIC REFERENCE: RS103
LOGIC REFERENCE: RA103
INPUTS
y Gate Input Data On Inbus (signal from the Central Control Unit) - Gate Input Data Input 41
N ' ] i 41 Decode A
Input 42
42 Decode A
Input 43
43 Decode A
: Input 44
44 Decode ' A
LOGIC REFERENCE: RA012 .
5 QUTPUTS
. ) Sample Output Data )
y  Sample Output Data (signal from the Central Control Unit) e j Output 40
( 40 Decode A
Output 4
46 Decode A utput 41 or 46
‘ Output 42
42 Decode A Sl
Output 43
43 Decode A
Output 44
44 Decode A
Qutput 45
45 Decode A =P
Output 47
47 Decode A 2tpy

:)NEPCU(;I'I;CE)UTPUT INSTRUCTION A'1 3 O




INPUT INSTRUCTIONS

INPUT X‘41’ INTERFACE ADDRESS

The Input X’41’ instruction loads a general register with the
Hex address of the Bit Control Block (BCB) that is used
with the interface the scanner is addressing. Each time the
scanner stops because of a bit-service request, this input
may be issued to determine which interface caused the re-

quest.

1f the level 2 interrupt is the result of a character-service
request, the address loaded into the register is X’06F0’.
This is the address of the pseudo character control block

used for character service handling.

Note: The Input X’41’ instruction should be executed
only when a level 2 interrupt has occurred.

BIT CONTROL BLOCK ADDRESS GENERATION:

LOGIC REFERENCE: RS303

JERERRR

Scan Counter
5 a3 2] 1o
06 07 10 11 12 13

-General Register (In Central Control Unit)

00| 01 fJo2]o03]o04]o0s]o0s6]o7

10 1112113 1415 [16]17

E)(émple:

—_—
X ‘0
through
X 'F’
< for the
16 LIB
interfaces
0 0 - First LIB position.
0 1 -Second LIB position.
1 0 - Third LIB position.
1 1 - Fourth LIB position.

third LIB position, line interface 1.

A

Bit Control Block address X‘0A10’ is generated for the

YO 0000000

Not Used:
X =0

BIT CONTROL BLOCK ADDRESSES

o Use the bit control block Hex address when addressing an interface

from the control panel.

e Program interface addressing uses the bit control block Hex

iINPUT X‘41°

address.
e Logic references to an interface use LIB position and interface
assignment.
Bit Control Block Address

Line

Interface First LIB Second LIB Third LIB Fourth LIB

Assignment Position Position Position Position

freon "o g e

0 0800 0900 0AQ0 0B00
1 0810 0910 0A10 0810
2 0820 0920 0A20 0B20
3 0830 0930 0A30 0830
4 0840 0940 0A40 0B40
5 0850 0950 0A50 0B50
6 0860 0960 0AB0 0B60
7 0870 ) 0970 0A70 0B70
8 0880 0980 0AS80 0B80
9 0890 0990 0AS0 0B90
A 08A0 09A0 0AAQ 0BAO
B 08B0 0980 OABO 0BBO
C 08CO 09CO0 0ACO 0BCO
D 08D0 09D0 O0ADO 0BDO
E 08EO 09EO OAEO 0BEO
F 08F0 09F0 OAFO OBFO

**00", “01", 02", and ““03" denote the tailgate plug locations of
the LIB. These plug locations are illustrated in “1/O Gate Inter-

face Connector Positions’ in the Line Interface Base section of
this manual.

0000000000000 0COCOO0 00
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INPUT X‘42° CONTROL A

The Input X‘42’ instruction loads a general register with
the ‘control A’ information. An Input X'42’ instruction
is a direct bit for bit reflection of the last Output X‘42’
instruction.

Note: The Input X'42’ instruction should be executed
only when the scanner is stopped.

COMMUNICATIONS LINE INTERFACE

Input X’42' General Register Bits:

Byte 0

Byte 1

00 ] 0o1]o2 03] 04[] o05]o06] 07

10 1112 13|14 ]15]16] 17

T [T

1.6 1.7 Oscillator Select.

15 Data Rate Select.
“1"" = high data rate.
‘0" = low data rate.

1.4 External Clocking.

= external (data set) clocking.
“0" = internal (data terminal) clocking.

1.3 Synchronous Mode (Interface Clocking).
1" = synchronous clocking.
‘0" = start-stop clocking.

92 Data Terminal Ready (DTR).
“1" = DTR active (ON).
"0 = DTR inactive (OFF).

O
1.1 Diagnostic Wrap Mode.
1" = diagnostic wrap mode.
Q" = normal mode.
1.0 Bit Service Priority

1" = low priority.
0'* = high priority.

0.6 0.7 Mode Select Bits

Selects one of four bit rates.

Mode Select Bits

Conditions Requiring Interface Service

1 2

00 e Diagnostic Bit Service Request
o Force Bit Service Request

01 o Ring Indicator or Data Set Ready Active
o Diagnostic Bit Service Request
e Force Bit Service Request

10 e Space Received
o Data Set Ready Inactive (OFF)
o Diagnostic Bit Service Request
e Force Bit Service Request

11 o Normal Bit Service Request

(interrupt every bit time)
o Diagnostic Bit Service Request
® Force Bit Service Request

INPUT X‘q2°

©0000000000000000000000000000O0O0OOO
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INPUT X‘42° (PART 2)

A-160
INPUT X‘42’ CONTROL A (PART 2)

INPUT X‘42° DATA FLOW FROM LINE INTERFACE BASE
LOGIC REFERENCE: RS107

42 Decode

Control In A—Signal to the Line Interface Base o
Bit Service Level 2 A OR =

LOGIC REFERENCE: RS306

Input Control A

Input A Data 1
CSB Data In 1 A > |nbus Bit 1.1
Input A Data 2 ,
CSB Data In 2 A = |nbus Bit 1.2
Input A Data 3
CSB Data In 3 A = Inbus Bit 1.3
-
Input A Data 4 .
CSB Data In Bus (from Line Interface Base) CSB Data In 4 A P~ |nbus Bit 1.4 Inbus {to Central Control Unit)
Input A Data 5
CSB Data Iln b A = |nbus Bit 1.5
Input A Data 6 .
CSB Data In 6 A = |nbus Bit 1.6
Input A Data 7
CSB Data in 7 A > |nbus Bit 1.7

_Genera! Register (in Central Control Unit)

01 J 02 03 Joa]os |oe o710 111213141516 |17

0O0C000C00C0C0C0C0CCOCO0O0C0000CO00000CO0

O

m\‘y
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INPUT X‘42° CONTROL A (PART 3)

AUTO CALL UNIT INTERFACE

Input X'42' General Régister Bits:

Byte O Byte 1
00 | onfJo2]o3]oafJosJoe o7 1ol 1af12T13] 14151617

1.0 Bit Service Priority
A “1" = Low priority
A “0” = High priority

Mode Select Bits
1 2 Conditions Requiring Interface Service

Mode Select Bits 0 0 e Diagnostic Bit Service Request

o Force Bit Service Request

1 1 . o Normal Bit Service Request
(interrupt every bit time)

o Diagnostic Bit Service Request

e Force Bit Service Request

INPUT X‘42' MODE AND LINE PRIQRITY STORE DATA FLOW
LOGIC REFERENCE: RS304

1 e These modes are not used with the
1 0 auto call unit interface.

Scan Counter

5 [ a T3 2]+ Jo

1

- Decode Address
1 of 64 interfaces

Mode Bit 1
A ——®= Inbus Bit 0.6
S IPrior Mode Bit 2
Mode/P t .
s,{o::aon Y : ’ A f———= Inbus Bit 0.7 Input Bus (to Central Control Unit)
Low Priority
A |———» InbusBit1.0
Input 42

General Register (in Central Control Unit)
00 JorJo2fo3]oaflos]os]or 1ol 1a12]13]1a]15]16] 17

INPUT X'42° (PART 3) A"1 70




INPUT X‘43’

A-180

INPUT X‘43' CONTROL B/C

S

The Input X‘43’ instruction loads a general register with
‘control B/C’ information. ‘Control B/C’ information con-
tains data received from the interface, error information,
and interface status.

Note: The Input X‘43' instruction should be executed only
when the scanner is stopped.

COMMUNICATIONS LINE INTERFACE

Input X’'43’ General Register Bits:

Byte O : Byte 1
00 ] 01 ]o02] 03] o0a]os]o6] 07] ) . , o Taoefrali2]is3]ia s | ie] 17
v .
T T 1T T -1T- T N —‘— - T -
-
0.7 Send Data 1.7  Bit Overrun/Underrun.
*1"" = send data buffer MARK. “1"" indicates that a bit overrun or underrun has occurred.
“0"" = send data buffer SPACE.
0.6 Request to Send (RTS). 1.6  Bit Service.
1" = RTS active (ON). 1" indicates that an interface bit service is required.
“0" = RTS inactive (OFF).
—_— o
0.5 New Sync. 15 Diagnostic Mode.
1" = new sync active (ON). . ':1:: = diagnostic mode.
“0" = new sync inactive (OFF), ' : 0" = normal mode.
- : i
0.4  Transmit Mode. . : 1.4 Telegraph (TTY) Interface Echo Check,
“1'" = transmit mode. i 1" indicates that a TTY echo check has occurred.
0" = receive mode. i
D . P ) —e
0.3 Received Data Lead ‘ ) 1.3  Received Line Signal Detector
1" = receive data signal at a SPACE level. o o o ! . ) . . | - “1'" = receive line signal detect is active (ON).
0" = receive data signal at a MARK level. . “0"" = receive line signal detect is inactive {OFF).
0.2 nterface Check Summary B 1.2 Not Data Set Ready (DSR).
“1'" = (a) feedback check, {b) data set ready OFF, )

. 1" = DSR inactive (OFF).

or (c) a bit overrun or underrun. 0" = DSR active (ON).

0.1  Feedback Check. B 1.1 Ringindicator.
indicates that the send data bit:was not transferred ’

1 C ; s d ) *1'* = ring indicator active (ON).
to the interface correctly, or that the interface bit service “Q" = ring indicator inactive {OFF).
1 request failed to reset. - : — ' ' ’
00 Receive Data. : : 10 Not Clear to Send (CTS).
1" = line interface receive data bit buffer level at MARK. - : 1" = CTS inactive (OFF).
‘0’ = line interface receive data bit buffer level at SPACE. :

0" = CTS active (ON).

R4

| - ~ | |
"V“m‘}\, ™ ol ) v o 'y 4 1 (s i I ‘ A% A Y : » ' . -
20000000 CC0CCCO0 CCO0O0CC00Q0C0O00CCO000C 0N
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INPUT X‘43' CONTROL B/C (PART 2)

AUTO CALL UNIT INTERFACE

Input X'43' General Register Bits:

Byte 0 Byte 1 . o ... . CONTROLIN SIGNALS TO THE LINE INTERFACE BASE
00] o1 [ 02] 03] 0aJosJosJo7]1oJ1a] 12713714 T 1516 [ 17 o LOGIC REFERENCE: RS107
—_— _r.. — - T T 1.7 Bit (_)ven:rﬁn/UndefrUf]- 42 Decode
1" indicates that a bit overrun : Control in A
| or underrun has occurred. : Bit Service Level 2 A
= - :

j 1.6 Bit Service + .
1"’ indicates that an interface
bit service request is required.

1.? Call Originating Status (COS). Control In B

" Signal from the Auto Call Unit:-
“1"" = COS active (ON). :
. "'0" =-COS inactive (OFF).

14 Call Request (CRQ).
Signal to the Auto Call Unit:
1" = CRQactive (ON). : : :
0" = CRQ inactive (OFF). : 43 Decode

— AV Control In C’
1.3 Power Indicator (PW1). : ;
Signal from the Auto Call Unit: Bit Service Level 2

1’ = PWI active (ON).
0" = PWI inactive (OFF).

2 Not Data Line Occupied (DLO).

Signal from the Auto Call Unit: : ’ ) : i~ 42 Decode —“—‘_‘—? a—————"‘"—

1" = DLO inactive (OFF). : )
.'0" = DLO active (ON). : . 43 Decode. ; ) ()_-

Present Next Digit (PND). : : : " Control InB
Signal from the Auto Call Unit: . : _

1" = PND active (ON}. : : : o ’ e
0" = PND inactive (OFF). i PO ’ Control In A [

.0 Not Abandon Call and Retry (ACR) i Control in C e
Signal to the Auto Call Unit: v -
"1’" = ACR inactive (OFF),
0" =.ACR active (ON).

$ . 04 05 06 07
1T 1T T
: 8 4 2 1
3 The dial digit in BCD form.

3 Digit Present (DPR). . ‘ : . |
“17 = DPR active (ON). : B ‘ |
0" = DPR inactive (OFF). e i ) - : ‘

ol

02 ‘Interface Check Summary. - ' k
“1"" = (a) feedback check, (b) data line occupied OFF, or
(c) a bit overrun or underrun,

Feedback Check.

1" indicates that the NB1 Bit (dial digit no. 1) was not
transferred to the interface correctly, or that the bit
service request failed to reset.

INPUT X‘43’ (PART 2) A"1 90




INPUT X'43" (PART. 3) A‘ZOO

INPUT X‘43' CONTROL B/C (PART 3) ‘ ‘ ,

' . PH is set during '
INPUT X‘43' DATA FLOW : : Control In B ) P___—-
CSB Data In Bus (from Line Interface Base) . ! . ‘ : ‘

Input 43 —
A

LOGIC REFERENCE: RS308
Input 43

PH is gated to Inbus
during Control In C

- ~_

CSB Data In Pos 1

A | Input C Data 1 P Input Bus Bit 1.7

LOGIC REFERENCE: RS307

CSB Data In Pos 2 Input 43

A Input C Dsta 2. - Input Bus Bit 1.4

CSB DataIn 1

CSB Data In Pos 3

PH A tnput B Not Data 1 >  Inbus Bit 1.0

A Input C Data 3 p~  Input Bus Bit 0.3

S2.5 Time

CSB Data In Pos 4

CSB Data In 2

A Input C Data 4 T Input Bus Bit 0.4

PH A Input B Data 2 Inbus Bit 1.1

Y

$2.5 Time

CSB Data In Pos 5

A Input C Data § » Input Bus Bit 0.5

CSB Datain 3

PH A input B Not Data 3 —p~ Inbus Bit 1.2

CSB Data In Pos 6

Input C Data 6 §$2.5 Time

A TS, Input Bus Bit 0.6

CSB Data in 4

CSB Data In Pos 7 Input B Data 4

Inbus Bit 1.3

Y

Input C Data 7 PH A

A P Input Bus Bit 0.7

S3 Time

CSB Data In 5

PH A Input B Data 5 __ Inbus Bit 0.0
LOGIC REFERENCE: RS202 T
S3 Time
Input 43
Input Feedback Check - .
Feedback Check A »-_Inbus Bit 0.1 CSB Data In 6
PH A Input B Data 6 » Inbus Bit15
S3 Time
input 43
Feedback Check CSB Data In 7
p— ) A Input Interface Check Summary » Inbus Bit 0.2 PH Al Input B Data 7‘ - Inbus Bit 1.6
o

Not Data Set Ready

S$2.5 Time

Input Bus (to Central Control Unit)

General Register (in Central Control Unit)

00 | 01 ] 02] 03 Joa |05 |06 0710 [ 14 ] 12 | 13] 14 ] 15 ] 16] 17

TO0000C0000C00000C0C00COC O cCO00C00CCO0O00COO0
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INPUT X‘44’ STATUS |

The Input X‘44’ instruction loads a general register with
the contents of the Type 1 Scanner status register. This
register contains (1) indications of level 1 check interrupt
requests from the scanner, (2) the scanner enable/disable
condition, and (3) character service request information.

COMMUNICATIONS LINE AND AUTO CALL UNIT INTERFACE

Input X‘44' General Register Bits:

‘ Byte O '

Byte 1

0001 | 02(03|04|]05|[06}]07]10]11 1211311415116 {17

1.7 Central Control Unit (CCU) Outbus Check
“1" indicates that a CCU outbus parity check has been
_J detected (bad parity detected on an output instruction).
1

.6  LIB Select Check
1" indicates that more than one LIB or more than one
_J " interface has been selected.
15 LIB-4 Bit Clock Check
1" indicates that a L1B-4 bit clock parity error has
accuried.

14  LIB-3Bit Clock Cheek - .
“1'" indicates that a LIB-3 bit clock parity error has
occurred. . : :

)

1.3 LIB-2 Bit Clock Check
“1* indicates that a LIB-2 bit clock parity error has

__J occurred.

1.2 LIB-1 Bit Clock Check )
1" indicates that a LIB-1 bit clock parity error has
occurred_.

04 Cha‘racter Service Pending
“1" indicates that the program has a character service
request pending. :

—0_3’ Scanner Enable
“1" indicates that the scanner is enabled.

0.2  Override Remember
1" indicates the override remember latch is ON.

0.0 = Mode Bit Override ki
“1" indicates the mode bit override latch is ON. . i

“INPUT X’4‘4>' A'2 1 0




INPUT X‘44' (PART 2) A'220

INPUT X‘44’ STATUS (CONTINUED)

INPUT X‘44’ DATA FLOW

LOGIC REFERENCE: RS102
ccu
Input 44

Input Outbus Parity Check
Outbus Parity Check A

Inbus bit 1.7

LOGIC REFERENCE: RS105

Input 44 | Enabled

T Input Scanner Enable: .
Scanner Enabled ‘ L } A P Inbus Bit 0.3
Input 44 . o R
Char. Serv. Pend. A Input-Character Service Pending Inbus Bit 0.4

i

LOGIC REFERENCE: RS206
: : Inbus (to Central Control Unit)

Input 44 | Bit-Clock E LIB‘I
- nput Bit-Clock Error LIB 1- AN

BCError1 A= Inbus Bit 1.2

Input Bit Clock Error LIB2 ¢
BCError2 A | Input Bit Clock Error ) Inbus Bit 1.3
BC Error'3 A Input Bit Clock Error LIB 3 Inbus Bit 1.4
BC Error 4 : A Ir »ut Bit Clock Error LIB 4 > Inbus Bit 1.5

Ir;put Address Error

L e T : : - - | {LIB Select Chigck)
Address Error A - — U = Inbus Bit 1.6
CcCu
. General Register {in Central Control Unit)

00 | o1 ]o2]03]o04 o5 060710 | 10| 12]13 1415 [ 16] 17

F N A o N S OO0 00 OO0 00 ™ N Y
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OUTPUT INSTRUCTIONS

OUTPUT X‘40° MODE BIT OVERRIDE R,

® The output X'40’ instruction sets two scanner latches,
the ‘mode override’ latch and.the ‘override remember’
latch.
® The scanner ignores the output instruction X40° “R"
field general register-bit settings. : e

T “® The'program issues an output instruction X‘44’ to
reset the ‘mode override’ latch.

® Output instruction X‘44’ “R’’ field general register
bit 1.2 is set to a 1" to reset the latch.

® The program issues an output instruction X44' to
reset the ‘override remember’ latch.

® QOutput instruction X‘44’ “‘R" field general register
bit 1.3 is set to a “1" to reset the latch.

check the status of the ‘mode override’ latch.

? ® The program issues an input instruction X‘44’ to

® The program issues an input instruction X'44' to
check the status of the ‘override remember’ latch.

LOGIC REFERENCE: RS104

LOGIC REFERENCE: RS304

Mode: Bit 2 -
s A - " Override Control
High Priority : . A p——mm———

Mode
Override input 44 - Note Mode Bit 1 |
Output 40 Set Latch ot A Input Mode Override: e e Bit1
Scanner Enabled A
) , ‘ Output 44 FL @
Reset : " o
@ Outbus Bit 1.2 A . . Mode Bit Qverride I_ @
Override Input 44
Remember npu
_— Input Override Remember
@  Ge R
FL
Qutput 44 . Reset | | . @
Outbus Bit 1.3 A

Me ‘override control” signal-overrides alt interface-
mode select bit settings for conditions requiring
interface service with one exception; ‘Mode bit
override’ will not cause a level 2 interrupt for a high
priority interface with a mode select bit setting of
5001 Il. N

® The ‘override control’ signal allows a bit service L2
interrupt every bit time for-all scanner interfaces,
except those interfaces with a mede select bit setting
of “01"; This logic is illustrated on page A-040,
““Set Bit Service L2 Latch”.

OUTPUT X'40°

0000000000000 00000000000000000O0OCC
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OUTPUT X‘41° A-240

OUTPUT X‘41° START SCANNER AND RESET BIT SERVICE L2 REQUEST

The Output X‘41’ instruction starts the scanner at the com- .
pletion -of the line interface servicing and resets the bit
service request of the interface the scanner is addressing. It
also resets the program level 2 bit service interrupt request.
The bit settings of the register specified by the R operand

are ignored. :
- OUTPUT X’41° CONTROLS . ”
LOGIC REFERENCE: RS201 ‘ i . ‘ ) LOGIC REFERENCE: RS202
Ouiput 41 or 46 . Reset Bit Service (Signal to
Scanner Enabled ) the Line Interface Base—*'LIB’’) LIB
Not Start Scanner A g This signal
- should be OFF
at “Holdover 2" time.
N Feedback : )
LOGIC REFERENCE: RS104 Check
: ' HOLDOVEBS CSB Data In Pos 7 Latch
Output 41 or 46 1 2 L,. (Bit Service Signal From LIB)
Set Set Holdover 2 ) Set FL Not Feedback Check _ Start Scanner
Bit Service Level 2 A FE #F ; T2 Time A Holdover 2 A ' {Reset Bit Service Level 2) to page A-040
imB Reset Reset T2 Time i
8 |
T2 or T3 Time
OUTPUT X‘41" TIMING
—— 200 Nanoseconds -
TO Time —— . ma— _Emam _Sm——
T1 Time PR m— mmn s
T2 Time S [ - SN S
T3 Time — —— —— ——
Output 41 or 46 S
Holdover 1 i ST
- Holdover 2 . . _ SIS
Reset Bit Service S
Check Bit Service &
OFF S - B
Start Scanner | __ i : : —
m\ P e oA e AM PN el At A% g™ ™ ﬂ% W%J {m} hy W"" U,w.? (O 4""’%1 ,,,r”'-; 4 v ™ m» t, G, K" [‘Am) [,jf"% : Lm.} W”W .ﬂ'" ™ (,M} W
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OUTPUT X‘42° CONTROL A

The Output X’'42’ instruction sets the mode of an inter-
face according to the bit setting of the specified gen-
eral register. This instruction also sets, line priority,
clogking, data rate, oscillator selection, and diagnostic

- mode for the interface.

The Output X’42’ instruction should be executed only
yvhen the scanner is stopped.

COMMUNICATIONS LINE INTERFACE

Output X’42' General Register Bits:

ByteOI Byte 1
00 Jo1 Jo2fo3[osaJos]oe o7 J1oJril 1213141516 ] 17

1L

1.6 1.7 Oscillator Select.
Selects one of four bit rates.

.—1"5- Data Rate Select.
1’ = high data rate.
“0’* = low data rate.

—e
14 External Clocking.
“1'".= external (data set) clocking.
0" = internal (data terminal) clocking.
13 Synchronous Mode (Interface Clocking).
: 1" = synchronous clocking.
‘0" = start-stop clocking.
1.2 Data Terminal Ready (DTR).

1" = DTR active (ON).
“0" = DTR inactive {OFF).

_TT Diagnostic Wrap Mode.
1’ = diagnostic wrap mode.
0" = normal mode.

3. Bit Service Priority.
1" = Low priority.
0" = High priority.

: Mode Select Bits L -
— — iode Setect Bl ‘ 1 2 Conditions Requiring Interface Service

Diagnostic Bit Service Request
Force Bit Service Request

Ring Indicator or Data Set Ready Active
Diagnostic Bit Service Request
Force Bit Service Request

Space Received

Data Set Ready Inactive (OFF)
Diagnostic Bit Service Request
Force Bit Service Request

11 o Normal Bit Service Request
(interrupt every bit time)

® Diagnostic Bit Service Request

e Force Bit Service Request

OUTPUT X'42’ A'250




QUTPUT X4 PART 2) A-260

OUTPUT X‘42' CONTROL A (PART 2)

AUTO CALL UNIT INTERFACE

Output X'42" General Register Bits:

Byte 0 ‘ N N e ... .. Byte1 L e ) } B | Mode select Bits Conditions Requiring Interface Service
00 | 01|02} 03]o04]o05f06]o07]10]12]13]14]15]16]17 : 1 2
| : 1.0 Bit Service Priority. . ) 0 0o - o - Diagnostic Bit Service-Request
1" = Low priority. ! ‘e

Force Bit Service Request
‘0" = High priority. . )

_ ; 1 1 e Normal Bit Service Request
0.6 0.7 Mode Select Bits . : {interrupt every bit time) :
—— - . e Diagnostic Bit Service Request f
o  Force Bit Service Request :

(4] B : ) . These modes are not used with the
1 0 auto call unit interface.

OUTPUT X’42" MODE AND LINE PR:I‘ORITY STORE DATA FLOW

LOGIC REFERENCE: RS304

Scan Counter
5 | 4 ] 3] 2]1]0o0

LOGIC REFERENCE: RS107
o . Decode Address
Output 42 . 1 of 64 Interfaces
- - - OR Store Stack Bits .

Not Scanﬁer Enabled

S4 Time A

‘ . | control Out A (to Line Interface Base)
Not Scanner Enabled . . ]OR :

Scanner Enabled A
ST R U A s " " Mode Bit 1 F
R : S Outbus 0.6 . A ‘ Modggll:;onty
Outbus Bit 0.7 A |Mode Bit 2
Low Priority
A

@@@@@@@@@@@U@@@@@@O@@@@@@@@@0
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OUTPUT X‘42° CONTROL A (PART 3)

AUTO CALL UNIT INTERFACE

; General Register (in Central Control Unit)
00] 01 o2 03JosaJosJoeJo7r]10] 11]

12 13f 14 ] 15 | 16 ] 17

LOGIC REFERENCE: RS106

Outbus Bit 1.1

e CSB Data Out 1
Scanner Enabled A
Outbus Bit 1.2 )
CSB Data Out 2
A
- :Outbus:Bit1.3
— CSB Data Out 3
A
: Outbus
. Outbus Bit 1.4 :
(from Central Control Unit) utbus =1 CSB Data Out 4 CSB Data Out Bus (to Line Interface Base)
A
Outbus Bit 1.5
a CSB Data Out 5
« A
Outbus Bit 1.6
CSB Data Out 6
A
Qutbus Bit 1.7
CSB Data Out 7
A
LOGIC REFERENCE: RS107
Output 42
trol —Signal to the Li f; LI
Not Scanner Enable ) OR Control Out A—Signal to the Line Interface Base (LIB) -

OUTPUT X'42' (PART 3) A-270




OUTPUT X43’ A-280

OUTPUT X’43' CONTROL B

The Output X’43’ instruction sets the interface into a trans-
mit or receive mode and, in the case of transmitting, sets
the ‘request-to-send’ signal. Byte 1, bit 7 of the general reg-
ister must be loaded with the mark or space that is to be
sent to the interface.

Note: The Output X'43’ instruction should be executed
only when the scanner is stopped. -

-

COMMUNICATIONS LINE INTERFACE

Output X’'43’ General Register Bits:

Byte O 1 : Byte 1 . ‘
00 Jo1fo2fo3foa]os[o6for [10fr1]12f13]14)15] 16] 17

1.7 Send Data
. 1" = send MARK data bit to interface
0" = send SPACE data bit to interface.

1.6 Request to Send (RTS)
1" = RTS active (ON)
0" = RTS inactive (OFF).

—r .
1.5 New Sync .
1" = new sync line to data set active (ON).
“0’" = new sync line to data set inactive (OFF).
14 Transmit Mode

1" = transmit mode.
*0"* = receive mode.

AUTO CALL UNIT INTERFACE

Output X*'43" General Register Bits:

4
Byte O Byte 1

00 ] 01 ] 02] 03] 04 J05 J06 ] 07110 ] 11 1213 ] 14 15 ] 16 ] 17

17 1

1.4° 15 1.6 1.7

8 4 2 1

The dial digit in BCD form.

‘e
1.3 Digit Present (DPR).
“1"" = DPR line to data set active (ON).
“0" = DPR line to data set inactive (OFF).

1.2 Call Request (CRQ) Set.
“1 = CRQ Set line to autocall unit interface active (ON).
0" = CRQ Set line to autocall unit interface inactive (OFF).

000000 C0C00C00C00C000000C0CO0

T0 000000000
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OUTPUT X‘43' CONTROL B (PART 2)

OUTPUT X’43' DATA TRANSFER TO THE LINE INTERFACE BASE

General Register {in Central Control Unit)
00 o1 {02 fo3 Joa Jos Jos ] o710 11 }12]13}14]15]16] 17

" LOGIC REFERENCE: RS106

Qutbus Bit 1.1 CSB Data Qut 1
Scanner Enabled 4 A
Outbus Bit 1.2
A CSB Data Out 2
bus Bit 1.3
Outbus Bi A CSB Data Out 3
Outbus . .
{from Central Control Unit) ] Outbus Bit 1.4 CSB Data Out 4 CSB Data Out Bus {to Line Interface Base)
A
it 1.
Outbus Bit 1.5 CSB Data Out 5
A
Outbus Bit 1.6 A CSB Data Out 6
Outbus Bit 1.7
- CSB Data Out 7
A
LOGIC REFERENCE: RS107
Output 43 . .
. OR Control Out B—Signal to the Line Interface Base (LIB) -

‘Not Scanner Enable

OUTPUT X‘43’ (PART 2) A'290




QUTPUT X‘44’ A- 300

Diagnostic Bit Service

OUTPUT X‘44°' GENERAL CONTROL
LOGIC REFERENCE: RS105

. The Output X'44" instruction sets or resets the diagnostic ‘ Output 44 Disgnostic Bi " Diagnostic Bit Service
bit service request latch, resets the mode override and over- Outbus Bit 1.0 Service Latch ,
ride remember latches, and resets outstanding error indica- ‘
tions.

COMMUNICATIONS LINE AND AUTO CALL UNIT INTERFACE : Reset Character Service Pending
Output X‘'44’ Gén'eral Register Bits: . , LOGICAVREFERENCE: RS105
Byte 1 Output 44

Outbus Bit14 | A

Not Seaﬁner Enabled

CR Reset Character Service Pending

)1.0 11112113 |14 |15]|16]|17

\

- Reset Level 1 Checks

.7  Reset Bit O\t/‘er;)un/ Underrun :
““1" resets the bit . . e S + 3 .
overrun/underrun latch for o e LOGIC»;_BEF.ERENCE' RS105

the interface the scanner is

addressing. ' Output 44
—m i
1.6 Reset Feedback Check i Outbus Bit 1.5 A ;
1" resets the feedback check latch T OR Reset Level 1 Checks
for the interface the scanner is oy Not Scanner Enabled :
addressing. It is not possible to

start the scanner or reset the bit
service interrupt until output

instruction X'44’ is executed with : - o
this bit set to “1. § Reset feedback Check

5  Reset Level 1 Checks
1" resets all level 1 checks. =

)

LOGIC REFERENCE: RS105

S
1.4  Reset Character Service Pending Output 44
1" resets the character service pending - - ] )
latch, . OutbusBit1.6 | A - ; Reset Feedback Check
—_— & i ' OR —t
1.3 Reset Override Remember . Not Scanner Enabled
l‘1 ” .

resets the override remember latch (see page .
A-230 for a description of ‘mode override’). -

—t—
1.2 Reset Mode Override . R .

* *1" resets the mode override latch (see page A-230 g Reset Bit Overrun/Underrun
for a description of ‘mode override’).

LOGIC REFERENCE: RS105

0 Diagnostic Bit Service
1" sets a latch that causes continuous bit service requests for P :
all 64 interfaces (used and unused). : Output 44 -
0" resets the latch. -
Outbus Bit 1.7 A

Reset Bit Overrun

OR

Not Scanner Enabled

@@,O@@@@@00@@@@'O‘@@@@@;@()@O@@@@@@@,@0
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OUTPUT X‘45° SCANNER CONTROL

The Output X'45’ instruction causes the scanner and/or the Disable LIB

line interface bases to be enabled or disabled. Normally, ) LOGIC REFERENCE: RS206
this instruction is used only during initialization or when an ' ' ’

error has occurred that requires a LIB to be disabled.

_ Output 45
Programming Note : Outbus Bit 0.4 Disable LIB 1
QOutput X‘45’ disables interrupts from any LIB attached to . PH
the Type 1 Scanner. This can be particularly useful when
a bit-clock error occurs in a LIB causing a level 1 interrupt.
Interrupts from the failing L1B can be disabled, which al- ,
lows the remaining LIBs to continue operation. ‘Diagnos- - Outbus Bit0.5 Disable LIB 2
tic Bit Service' and ‘Force Bit Service’ override the LIB and PH
scanner disables. . ‘
COMMUNICATIONS LINE AND AUTO CALL UNIT INTERFACE ’
Output X‘45' General Register Bits: : - i . o i - Outbus Bit 0.6 Disable LIB 3
' Byte O ' P ~ Bytel . ‘
00 fo1-fo2]03]o0aJos[os]o7 [10 JrrJr2] 131415 16] 17
T T ' l o ) ' : : Outbus Bit 0.7 — _ Disable LIB 4
; PH
0.7 Disable LIB 4
“Q'* disables L.IB 4 and any L1, L2, or bit service interrupts
from LIB 4.
© 1" resets the disable condition.
0.6 Disable LIB 3 . :
: ‘1" disables LIB 3 and any L1, L2 or bit service interrupts
from LIB 3. : )
0" resets the disable condition.
05 Disable LIB 2
1" disables LIB 2 and any L1, L2 or bit service interrupts
from LIB 2.
| . '0" resets the disable condition.
04 Disable LIB 1.
“1'* disables LIB 1 and any L1, L2 or bit service interrupts
fromLIB 1.
"0’* resets the disable condition. ' Set or Reset Scanner Enable
0.2 Reset Scanner Enable ) LOGIC REFERENCE: RS105
‘1" resets the scanner enable latch, prevents further . Scanner
interrupts, forces all interfaces to be reset, and allows Enabled
l_ no bit services. ) Output 45 ' Latch i
0.1 Set Scanner Enable . . A _ Scanner Enabled
s “1' sets the scanner enable latch, allowing normal operation [ Outbus Bit 0.1 s
of the scanner.
Output 45
Outbus Bit 0.2 A

. : OUTPUT X‘45° A'31 0




OUTPUT X‘46° : A"320

pay OUTPUT X‘46’ TIMING
OUTPUT X‘46° SET CHARACTER SERVICE PENDING '
. ‘ 200 Nanoseconds ‘—i'ﬂ—F
, TO Time — _— —_m— e
The Output X'46’ instruction is normally used at the end of .
a bit-service request when a character is ready for proces- ' T1 Time - .  am .
sing. It sets the ‘character-service pending’ latch to signal
the control program that a character-service interrupt is re- T2 Time e — [ P
quired. The instruction then resets the level 2 bit-service
request and starts the scanner. Since this instruction per-

I
ion | ; it sotti T3 Time e — —— _—
forms a function instead of an operation, the bit settings :
of the register are ignored. ——

Output 41 or 46

Holdover 1

.- B
Holdover 2 PN
) Reset Bit Service ' - N

OUTPUT X'46' CONTROLS

. Check Bit Service OFF B
LOGIC REFERENCE: RS105 Character

Service
. Start Scanner ___EE
46 Decode Pending
Set - Input Character Service Pending

Scanner Enabled A

. E: RS2
LOGIC REFERENCE: RS201 LOGIC REFERENCE: RS202

Output 41 or 46

Scanner Enabled A Reset Bit Service (Signal to the Line Interface Base — “LIB") LIB
Not Start Scanner
This signal
should be OFF Feedbac!:
at “"Holdover 2" time. Check
Set Latch
o - ‘
LOGIC REFERENCE: RS104 - FL
: HOLDOVERS CSB Data In Pos 7
Output 41 or 46 1 2 —= (Bit Service Signal From LIB) % Not Feedback Check Start Scanner
Set Set Holdover 2 Holdover 2 (Reset Bit Service Level 2) to page A-040
. . A. ‘ ‘ A | A
Bit Service Level 2 e FE T T2 Time T3 Time

lN} Reset Reset

T2 or T3 Time

Cb@@0@@@0@@@@@@@@(}@@@@@@@@@@@@@@@@ﬂ
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OUTPUT X‘47° FORCE BIT-SERVICE REQUEST

The Output X‘47' instruction forces a bit-service interrupt
request for the interface address specified in the general reg-
’ ister. This instruction is normally used to stop the scanner

on a disabled interface so that the program may enable it.

Output 47
—_——
PH
Scan Counter
COMMUNICATIONS LINE AND AUTO_CALL UNIT INTERFACE 5[4[3[2]1]0
Output X'47" General Register Bits: PH LOGIC REFERENCE: RS201
Byte 0 Byte 1 .
00 [ o1 Jo2f[o03]oa]os |06 o7 [10] 11 [12]13]14]15 [16]17
PH '
0.6 ¢ Vo
Address
Compare
+_ PH
* - Output
47
. PH
‘F Qutput 47 Set Latch
FL 'Foroe. ’
Output 41 or 46 Bit Service to
Reset Scan Compare AT D A-040
PH Scan Compare A ‘
GENERAL REGISTER BIT DEFINITIONS : SCAN COUNTER BIT DEFINITIONS
Output X‘47' General Register Bits:
Byte 0 Byte 1 ) o : Scan Counter .
00 [ onJoz]o3]JoaJosJoe o7l 1011 ]12]13]14 15]16] 17 5 | a3 2] 1] o
» | f . o
through . . S through
X F' X F'
for the ) for the
16 LIB ' . E . ) 16 LIB
interfaces . interfaces
&
0 0 - First LIB Position 4] 0 - First LIB Position
(4] 1 - Second LIB Position 0 1 - Second LIB Position
1 0 - Third LIB Position 1 0 - Third LIB Position
1. '1-Fourth LIB Position 1 1 - Fourth LIB Position

 OUTPUT. X‘47' A'330




DIAGNOSTIC MODE .
A-340

DIAGNOSTIC WRAP MODE

® Provides ability to wrap transmit data from an interface ® The program issues an output instruction X‘43’ to set an TEST DATA LATCH
set to ‘diagnostic’ and ‘transmit’ mode to one or more interface to transmit or receive mode; One interface is , ‘ '
interfaces set to ‘diagnostic’ and ‘receive’ mode. set to transmit mode, the other interfaces in ‘diagnostic LOGIC REFERENCE: RS105 , Transmit ‘SPACE’ when
wrap’ mode are set to receive. ‘ . in Dia ic Mode
® The program issues an output instruction X‘42’ to set an o ' ' ;
interface to ‘diagnostic’ wrap mode. ‘ : ® The program sets these bits in the output instruction Output 43 {Control B) -
‘ X‘43’ “R" field general register: Test Data
® The program sets these bits in the output instruction ] T1or T2
Xl42l uRn f' Id ' H t . A FL
: : leld genera fegls er: Qutbus Bit 1.4 (Transmit Mode) Outbus Bit 1.7
Diagnostic Mode . (Sem 2 3 ; OR | Mark Test Data
Byte 1 )
) Transmit ‘MARK' when
Byte 0 Byte1 ) 10{11}12}|13]14)15}16]|17 Output 42 (Control A) in Diagnostic Mode
/ Outbus Bit 1.1 (Diag Wrap Mode) | A
06[07|10f{11]12|13]14)15|16]17 ' lag Wrap Mode)
/
) : - Indicates the line interface the scanner i Lo, , .
I 1.7 . Send Data. is addressing is in diagnostic wrap mode Resets ‘test data’ latch to ‘'MARK’ when setting
} R | "tzstendl M?,RK data bit to the line interface to Diagnostic Wrap Mode
. ‘test data’ latch.
16 1.7 (B)is::.llator Select ‘ t t:' sfn'di SPﬁ«CE data bit to
Select one of four ] est data’ latch. ,
intarnal oseillator 16 Request to Send (RTS). LINE INTERFACE BASE = 1
must be the same Set to 1" in transmit mode. '
for the transmit Set to 0" in receive mode.
and receive e G
interfaces. 15 g‘;"‘,’(:‘,’,’;‘,’; or "0 o e e e e e o
1 4 : ' SELECTED LINE INTERFACE
15 Data Rate Select. 14 T it Mod } Not DTR*
May setto ‘1" or "'0"'. o ransn):t b ode. . ot Sel T D
. Set to 1" for transmit mode. ‘ | Diag Mode | A elects Test Data
1.4  External Clocking. Set to “0" for receive mode. ' | — ’
Must set to 0" for internal - ) l
clocking. ) o " Mark Test Data )
1.3 Synchronous Mode (Interface Clocking). ' ' ﬁ' Rev Data Mark Rev
May set to “1'" or “0"’. ' ' | —_—— Buffer|
1.2  Data Terminal Ready (DTR). |
Must set to “0” (DTR inactive—OFF). '
. e T | Strobe
1.1 Diagnostic Wrap Mode.
Must set to **1" (wrap mode active). |
— -
10  Bit Service Priority. : . . i
May set to *'1” or "0’ {low or high priority). :
0.6 07 Mode Select Bits. o — *
I l Set for conditions requiring interface service. Mode Select Bits Conditions Requiring Interface Service ‘ e )
1 2 This line not present on all line sets.
! 2 To other LIBs See the specific line set data flow page.
0 0 ® Diagnostic Bit Service Request )
® Force Bit Service Request
0o 1 ® Ring Indicator or Data Set Ready Active
® Diagnostic Bit Service Request
® Force Bit Service Request
1 0 ® Space Received
® Data Set Ready Inactive (OFF)
® Diagnostic Bit Service Request
® Force Bit Service Request
1 1 ® Normal Bit Service Request
(interrupt every bit time)
® Diagnostic Bit Service Request
. ® Force Bit Service Request
)

i
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TYPE 2 COMMUNICATION SCANNER

INTRODUCTION

Scanner Initialization

The scanner and its associated LIBs are placed in a disabled
state (1) during a power-on sequence, (2) during an IPL,

(3) by a control panel reset, or (4) during the execution of
an Output X‘43‘ when the general register specified by the
R field contains appropriate bits. The control program must
enable each scanner by executing Output X’43’ with bits
0.1 =1 and 1.6 = 1 before the control program can
initialize each ICW (interface control word) and the asso-

0000000000000000000000000000O00OOOO

Interface Control Word

The ICW provides the normal communications link between
the control program and the scanner, and between the con-
trol program and the interface hardware. The scanner con-
tains 96 ICWs, one for each of the line/autocall interfaces
that may be attached. Certain fields within the ICW are used
to buffer information about the interface between succes-
sive scans. ‘

The type 2 communication scanner provides the interface Type 2 Attachment Base ciated line or autocall interface. This initialization must The ICW: . _ .
between the line attachment hardware (line or autocall inter- , occur before the line interface can be placed in operation. ¢ Buffers and serializos the character 1o be transmitted
faces) and the CCU. The primary function of the scanner is The type 2 attachment base provides common interface con- ® Deserializes and buffers the received character
to monitor the communication lines for service requests. trols to the central control unit and line addressing controls ® Buffers the autocall digit .
Four scanners may be installed in the 3705, as indicated in for the type 2 scanner and is contained on two cards located ® Buffers the status of autocall lines
the type 2 scanner configuration diagram. Each scanner sup- ~ at A-B3D2 and A-B3E2 (see B-030). ® Buffers the mode of operation
ports both synchronous and asynchronous half-duplex /ines e Buffers the status of the operation
® s used to initialize the line interface hardware and the

operating at various line speeds. For each line interface, the
control program initializes the line type (BSC, start-stop,
autocall), character length, type of bit clocking (business
machine-or modem), bit clocking speed for business
machine clocking, and interrupt priority. o

Functions of the Type 2 Scanner

The type 2 scanner:
® Scans the line/autocall interface addresses in the LIB
positions it supports. ‘
® Performs character assembly/disassembly

The attachment base:

® Generates line interface addresses for all type 2 scan-
ners for scan addressing

® Performs address substitution under program control

® Provides a buffer for the interface address for program
“addressing

® Provides the mechanism for buffering program level 2
“interrupts by priority.

TYPE 2 SCANNER CONFIGURATION

scanner operation for that interface.

R : Attachment Attachment Attachment Attachment
® Provides character buffering ‘ s base signals base signals base signals base signals
® Signals program level 2 interrupts to the attachment Amchmem Base [* F et -t - -
base when program service is required—such as char- Signals/gates Signals/gates Signals/gates Signals/gates
acter service -t - i - - . - <
® Provides bit clock addresses for the LIB positions it Central 1/0 Reg adr bus Type 2 1/0 Reg adr bus Type 2 1/0 Reg adr bus Type 2 1/0 Reg adr bus | Type 2
supports so the LIB can generate the strobe pulse for Control Scanner 1 Scanner 2 ™ scanner3 Inbu Scanner 4
receive operations. . Unit Inbus. . Inbus Inbus s
® Provides up to four oscillators that generate business o ' D : - -
machine transmit and receive pulses for use by the Outbus = Outbus Outbus N Outbus
line/autocall interfaces.
® Signals program level 1 interrupts for failures in the
d i H LIB LIB LIB LiB LIB LiB LIB LIB
tanter, 5, and inelutocsl ntatucs, Th caen o
® Monitors the state of certain carrier equipment and )
sutocll it s for ntarfaces that ar elctad by T A R AN LTS e I A
the control program and buffers the state in the dis- max max - . )
N . . o max max max max max max
play register where the program may display it on the
control panel. 050-05F 020-02F 0DO-0DF 0AO-OAF 150-15F 120-12F 1D0-1DF 1A0-1AF
LIB 2 LIBS LIB 2 LIB5 LIB2 LIB5 LIB 2
16 line 16 line 16 line 16 line 16 line 16 tine 16 line
max max max ‘max max max max
030-03F OEQ-OEF 0BO-OBF 160-16F 130-13F 1EQ-1EF 1BO-1BF
LiIB3 LIB 6. LIB3 LIB6 LIB 3 LIB 6 LIB3
16 line 16 line 16 line 16 line 16 line 16 line 16 line
max max max max max max max
040-04F OFO0-OFF 0CO0-0CF 170-17F 140-14F 1FO-1FF 1CO-1CF
line interface
addresses assigned
to LIBs.

TYPE 2 COMMUNICATION SCANNER
INTRODUCTION

B-000




TYPE 2 COMMUNICATION SCANNER INTRODUCTION, PART 2

PROGRAM ADDRESSING

The control program accesses the ICW or scanner during

that part of the scanner cycle called CCU time. During CCU
time, the scanner implements the input and output instruc-
tions (see Input/Output section) that apply to that scanner..
During this time, the interface address in ABAR (attachment
buffer address register) accesses the associated ICW and selects
the scanner. The control program executes input instructions
to obtain the status of this ICW, or executes output instruc-
tions to change the contents of this ICW.

The control program also executes input instructions to
obtain (1) the interface address in ABAR, (2) the status of
the check register, and (3) the status of the display register.

The control program also executes output instructions to
(1) set the interface address in ABAR, (2) set the state of
the substitution control register, (3) set the state of the
upper scan limit latches in the selected scanner, (4) enable
or disable a LIB or scanner, or (5) set or reset the scanner
control functions.

SCAN ADDRESSING
Each scanner services the line/autocall interface during that
part of the scanner cycle called CSB time. During CSB time,
the scan counter in the attachment base provides an inter--
face address to all scanners in parallel to be used by each
scanner for scan addressing. Each scanner uses this inter-
face address to access the corresponding line/autocall inter-
face and the associated ICW. The scanner receives the status
of the line/autocall interface and determines if a bit

“service request is active. If a request is active, the scanner,
under control of the primary control field in the ICW, per-
forms the bit service operation and updates the ICW con-
tent. The scanner signals a character service level 2 interrupt
when appropriate. If the scanner does not detect a bit
service request, the bit service operation does not occur.

The scan counter furnishes 96 discrete interface addresses

to all scanners in parallel. The address substitution mecha-
nism in the attachment base can modify certain addresses
before they are sent to the scanners. Each scanner contains
an upper scan limit mechanism for modifying the interface
address received from the attachment base. Modification
only occurs during scan addressing. Address substitution and
upper scan limit modification are both under control of the
program.

LEVEL 1 INTERRUPTS

Failures in the scanner can affect all communication lines
attached to the 3705, or can affect at least a group of lines
within a particular LIB. The detection of one or more of
the failures is indicated by a type 2 scanner n level 1 inter-

‘rupt request. Each scanner contains a check register which

buffers the condition that causes the level 1 interrupt.

TRANSMIT OPERATION

The program initializes the operation and places the first
character into the SDF (serial data field) and the second
character into the PDF (parallel data field) of the ICW asso-
ciated with that line interface. The SDF serializes the char-
acter and sends it to the line interface a bit at a time under
control of the bit service request from the line interface.

- The line interface then sends the bits to the modem or

transmission line under control of the transmit oscillator
located in the scanner or external clock in the modem. The
control program must furnish all the data to be transmitted
(such as line control, initial SYN and PAD, and response char-
acters). The scanner only adds the start and stop bits for start-
stop operations.

When the character has been transmitted, the scanner re-

quests a level 2 interrupt to signal the control program that
another character can be sent to the scanner. The scanner
transfers the next character from the PDF to the SDF so
transmission can continue while the control program

(1) loads the next character into the PDF, or (2) signals
the scanner that the last character has been transmitted by
changing to transmit turnaround mode.

RECEIVE OPERATION

The line interface receives the bits from the modem or
transmission line. The line interface strobes the bits into

its receive buffer. The strobe is under control of the bit

clock control (located in the LIB) for business machine clock-
ing. The scanner contains the receive oscillator that controls
the bit clock circuit in the LIB. The modem receive clock
pulses generate the strobe pulses when external clocking is
specified by the control program for synchronous operation.
In either case, the strobe generates a bit service request

in the line interface which signals the scanner that the receive
buffer contains the received bit. The scanner places the

bits into the SDF until a character has been assembled and
then transfers the character to the parallel data field. The
scanner strips the start and stop bits off the character and
then causes a program level 2 interrupt. The control pro-
gram can execute an input instruction to obtain the character
in the PDF.

The only character the scanner recognizes is the first SYN
character used for phase initialization in synchronous
operation. The second SYN character must be recognized.
by the control program before ‘character phase’ is identi-
fied by the program. If the second character is not the SYN
character, the control program changes the operating mode
from receiving to monitoring, and the search for character
phase resumes.

The control program determines when an ending character
or sequence has been received and changes the operating
mode accordingly.

INTRODUCTION (PART 2)
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TYPE 2 ATTACHMENT BASE AND COMMUNICATION SCANNER DATA FLOW

Bit Clock
Select Counter

'1-O Register Address Bus ' 8+pP : . (4)
: To next Scanner/Adapter T8241
' 16+2P
oy . : To next

gcgm Z Bus : ' ' - ¥ Scanner/
’ Output X'42" X 1.7 ] Output X'43' f:ont(rol {bit 38) Adapter
' ; aqe 1.6 _l_— PC PC Output X'44’ ICW(0-3, 5-15)
1.2 X Output X'41 _ Scan Limit Output X'45' ICW(16-23) ! X
po— Wl' p—— 1.5 T Output X'46’ ICW(24-33) 00 =W 17 BCC Read N
an Counter re ubsgtu.tlon : : Output X'47" ICW(34-43, except 38) BCC Wit
(8) Cont(r:)l egister ) TB041 : Output Register e
i (16) Bit clock select (4)
CX005 o Not R1— X
_ Input/Output : B051

COT2—1 X Decodo T TBOS1 inter Rev Osc (0-3)
TEGTT From OSCI Inter Transmit OSC (0-3)

Substitution
Control Register

¢ Reset Bit Service o
.CX006 Test Data Mark ~ > ToliB
N 1 c-020
R LIB Active In .
. Bit Overrun Reset
Pgm L2 interrupt .Gnd > )
) a0’ Auto Call Present
x X Output X'40 g/' R -¢— From LIB
d LIB and Adr Select
‘ - If i To LIB
Attachment Buffer Y _ CSBDatain 17
. Address Register 'f;sl;“éy From LIB
!npqt X'40 haracter X Receive data
In Data Bus : X p”
CX009 . to ICW) ufter .
——— Y X : R1T1-' _L  (serial by bit)
. = CSB
To CCU Not CO X —Co Buff - —
: : : X B uffer X
6-020 I— Line Address Bus Adqress B Data Register
x Register (46+2P) (7)
X —C5 (10+P) TAGT TA511 ,
Counter Register CCU Time 95 Serisi data I TA331
gister c2 (Program addressing) u ‘
8 _‘ ; R1T3 and {to ICW
. 2 —X
CSB 1-4 common bit 0 To other R2T
L2 )l( 4 Level 2 Scanner ] Y
.CSB 1-4 common bit 1 | evel ;
Interrupt X Interrupt few V:I:Grizli!)e)glster Control Logic R
Controls CSB 1-4 wants prirreg Request . LIB Control Lines
X g0 B340 5340 I v CBS Data out 1-7 i
) . TAG611 . . . ata ou
i o (I X CX0034.7 L C5 Priority registers available ToLIB
(load Priority X i X — Fetch ransmit_ c-020
Program L2 pri reg) Register C4—Cco —I! I Buffer — e iffe 3 -
Interrupt —t . Select Occupied ; i ; X —See B-150
iorit Latches PC . ‘ (serial by bit)
Priority ) f’l?;é?s?e! X002 | ICW Input Register : B LiBerors _
Registers  (9) g - : X — ' B L (46+2P) TA411 LIB. .
(To read out highest v Level 1 ' : : ' I ! C-020
§ CX008 = priority register) See 3'340'_l Error 0 15 I
prmranlis— To CCU ¢ Bid for L2 interrupt Bid for L1 ' o s || ‘ 16 31,32 45 Check Register - Display Register]
Pre Attachment 6-090 - : : Interrupt . : Input X'44'—X - I T PC (12) 1, T o (7) .
Buffer Address From other Input X'45° ~—— X X+ , 0',0 U n )
Register (9) . X—Input .X'77' A Scanners S-tinput X*47 X. TB1 21)(.43, x__TAg:?qu:
(gate 2nd test point) To CCU )I(—I nput X76° nput npu
CX009 6-000 {gate 1st test point)
S . 16+2P
CCU Inbus 0.1 } From Other
i ; " - " Scanners
To CCU : ' : ATTACHMENT BASE COMMUNICATION SCANNER
6—-020 ) : :
TYPE 2 ATTACHMENT BASE AND ‘ B 020

. ; : E— COMMUNICATION SCANNER DATA FLOW
.




s e s B.030

TYPE 2 ATTACHMENT BASE DATA FLOW

The logic for the attachment base is located on two MST cards A-B3D2
and A-B3E2. The logic is distributed between the cards as indicated on this page.

Z Bus
From CCU Scan Limit % Step every 1.6)s Byte 1, bit 2
Register Bit 0 positi X Output X'41"
1st |1 or|2o0r|3 or Scan Counter
From Ty 'CSB 1-4 common bit 0 Time 1314 CX005 _
scanner # Multiplexed 1.2 1.5 bre Substitut
esS— PN Pre Substitution
| | A-B3D2 CX007 AB3E2| 1 | 2| 3| 4 | Control Register
Scan Limit CX006

Register Bit

(Scan address)

From Type 2,.CSB 1-4 common bit 1 Time X COT2
scanner 9§ Multiplexed ‘ .
A-B3D2 CX007 ' 1st |1 or[2 or|3 or Counter 1 3| a ?:3’3.?'3.”323;%
! . : AB3D2 | 3| 4 |5 6|84 2] Register CX006
CSB Wants ) 1 . . CX007 ]
: Register
CSB 1-4 wants
F T 2. priority register Tme ]
rom
] .
scanner\ge M. X Multnp!exed
c5 Timing
| |A-B3D2 CXO003 Pulses
Priority Request
Rzg{s't;', Bi? 0 : . Set priority register . | )I(
‘ ‘CX004 ' ‘
. Select __]L
A-B3D2 . priority

register 11 16

‘ | : 06[07|10f11]1.2|1.3]14|15]|1.
.Priority Request Encode ——-l__> 10 Program L.2
——

Register Bit 1 Interrupt

Priority
01 ( Corresponding Interface) Registers
00 Address positions . CX008

of1 (2|34 {5|6[7](8]aB3D2

Apapg_ L C3TO
l"" i N ""I,,A-B3E2
PR
Io.elo.7|1.o .
CSB Bid L2 S

Pre ABAR
- . FL | I
Priority Register Program L2 Interrupt X
Occupied Latches c3To A-B3E2 1 gre 1 A-B3E2 v
Any Occupied -

Select priority register

— Output X'40"

I X
"(Program addressing)

§ ﬁ:tdes"fg';t"ii Attachment
ff
Priority registers available CX003 CCU. See |°6 l 07 I 1.0 I1 1 |1 -2 |1 3 |1 4 | 15 l 1.6 | R‘édgss s
6—090 : Register ; [_— Input X"40
Priority In Priority in , cxo09 - {Char Ctrl Block Vector Address) ; In Data Bus
“ Pre ABAR ABAR : j X To CCU
1 | 1 | ‘ ' - h
| A-B3E2 0—CSB Sel 0 Select
: L x :)(1) X — 2)‘1) : : | | ; NotCO X . 1—CSB Sel 1 scanner (1-4)
Reset caTo L2 Encode 2—-1st 3 LIBs
Pri In ' 00 | lrpt 00 X Ca4toCO OE : X Co 2—12 g:g EeIIBect Ew To Type'2
ABAR CX003 "CX003 X CO 5—3or 6 ) scanner #1
A-B3D2 A-B3D2 To Type 2 / L 6-8 Select
>|<__ scanner #1 P ;‘g LIB
. AR . . : ) cX01 - interface
— Input X'40’ and pgm L2 0 = address

200000000000 0COC00C000C0COC0C000CC0O000COO0
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TYPE 2 COMMUNICATION SCANNER BOARD LAYOUT

Card ALD Function 7///[/ VLS L
Location| Page / A3J2 and A3N2 are the only cards that %
" ' be swapped on this board. /
A3B2 | TB211 | Inbus powering iiald . 2
TB231 | Dial inputs to SDF 7 SIS S S S S
TB231 | Work register gate LIB Interface LIB Interface
TB241 | BCC Drive String 1 String 2

A3C2 | TB111 | Mask LIB errors
TB121 | BCC errors : TAO71
TB131 | Check register
TB141 | Ser L1 interrupt
TB141 | POR latch *
TB141 | POR or sel LiB reset
‘TB151 | Gate test points CSB errors
TB161 | Check register parity
TB161 | Inbus parity bit 1

OXA-A3

CARD SIDE TA091

TAO081

A3D2 | TA911 | Input-Output decode

TA921 | 1.W. output remember latches
TA931 | Display register

TA941 | CSB clock (TT<3A'\(')%><1t)Scanner

N

A3E2 | TA311 | Data out 7
‘TA311 | Test data

“TA321 | Ctrl out A and B
TA321 | Ctriin Aand C

3 To CCU or Next
Scanner/Adapter

TA331 | B data register To Next Scanner 3
TA341 Feedb_ack check (TAO6B1)
TA341 | Data in 1-7 | Cable 1 (TA021)
‘TA341 | Modem rec space/DPR (Inbus)
TA361 | Bit service reset
‘TA371 | Ctrl in/out termination
) From Attachment Base 4 4 i
A3F2 123” yg‘l’:\’ gfg:zde or previous scanner ng;ﬂ g((:_:-)Atg'sF;r)ewous Adapter
TA821 | Set PCF states 0-4-5-6-9-C ' CCU cable 7 (TA041) 23 {Outbus) °

TAS831 Interrupt Go
TA841 Set LCDC,D A
TA841 { Set PCF state 7 :
TA851 | SDF 0-8 is empty

) From Attachment Base 5 ’ 5 .
A . or previous scanner A From CCU or Previous Adapter
3G2 | TBO11 | Ones CTR & last line state : Cable 3 (TA031)
23

—

|
TBO11 Insert/Delete O CCU cable 8 (TA041) - (1/0 Reg Adr)
TBO11 | Flag/Abort detect
TRO11 NRZ1 encode

TBO31 | Outreg 6 l I °
TBO41 | Upper scan limit latches )
TBO51 | New bit ‘—‘\ 21 z2 - 23 z6 \Board
TBO61 | Display request Land
| Patterns
A3H2 | TA211 | SDF update controls From next Scanner/Adapter
TA221 | SDF direct update | TA021 .
TA221 | SDF shift update To Next Scanner/Adapter
TA231 | SDF output update . i TAO51
TA231 | PDF update { Indicates card location , To Next Scanner/Adapter Cable 3
TA261 | Tag generation TAO051
TA261 | Tag detection
TA271 | New SDF
A3J2 | TA545 | ICW local store 23-44, P2
TAB65 | [CWilocal store parity error Card | ALD ' , Card ALD 4 ‘ Card ALD ,
TA571 | ICW local store parity generation ocation] Page Function , Location| Page Function Location| Page Function
A3K2 | TA411 | Input register : N
TA451 | Parity generation and check A3M2 | TA711 | SDF to PDF 4-5-6-7-8 bit transfer A3NZ | TA511 [ ICW local store 0-22, P1 A3T2 [ TB41T" Internal Xmt-Rev Oscillator 0
) TA731 | PDF direct TA531 {CW: local store parity error
A3L2 | TAB11 | Interruptgeneration TA731 | Outreg to PDF TAB35 | ICW local store parity generation A3T4 | TB412* Internal Xmt-Rev Oscillator 1
TAB11 | Priority Available TA741 | New PDF : A3P2 | TA111| LCD decode and update R )
TAB21 | CSB BAR and parity check TA761 | Data out 1-2-34-5-6 TA121{ New SCF 0-7 A3U2 | TB413™] Internal Xmt-Rev Oscillator 2
TAG631 | LIBselect TA121] Sw-line security x .
TAG621 | Address select TA151 | LCD, PCF powering A3U4 | TB414 Internal Xmt-Rev Oscillator 3
_TAB51 | Address parity and check *Contains card P/N by bit rate
TYPE 2 COMMUNICATION
SCANNER BOARD LAYOUT B'040
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CLOCK AND TIMINGS —
BRIDGE STORAGE 8'050

CLOCK AND TIMINGS — BRIDGE STORAGE

T2orT3 I N . I I N [ | | .| I B
’ Basic CCU timing pulses
T3 or TO | [ | | IR BN N e | B IR generate timing pulses T0-T3
V in CCU and scanners
. —
Timing Pulses (CCU) To|T1| T2 T3|To {1 T2|T3|To| T1{T2| T3] To|T1|T2| 3| 0| T1| 72| T3{To| T1]|T2| T3 |To|T1{T2|T3| To| T1|T2|T3|To| T sz T3|To|T1|T2|T3|To| T1{T2|T3
50ns
CCU Clock A E B F c D ‘A E B F c
. CCU timing pulses generate
H 1.2usec Pt 1.2 ]Lsec clocks in CCU and attachment
- base
Note: The CCU clock and the
C C
C; C0 1 G, 3 C4 C5 CG C7 Co ¢, attachment base clock
. < s are ASYNCHRONOUS
Attachment Base Clock | 1.6 usec "l with each other.
l c7n ' CO1 I C12 ‘ Cc23 I C34 | Cc4a5 | C56 | Cc67 | Cc70 l Co1 ‘
~
PR | B
(in attachment base)
Timings Pulses (scanners) To T1 T2 T3 To T1 T? T3 T0 T1 T2 T3 T0 T1 T2 T3 TO T1 T2 T3 TO T1 T2 T3 TO T1 T2 t??» TO T1 T2 T3 T0 T1 T2 T3 TO T1 T2 T3 TO T1 T2 T3 Y
/ ~N Scanner clocks are generated by
the ‘sync scanner clocks’ and
the respective scanner timi |
Wa Ry My W, Ry M2 Moo M3 W, R M, w, P ARREC ATING PIESSs
s Clock ) Note: The attachment base clock
canner Cloc < & 200ns -3 F-(——— and the scanner clock are
) SYNCHRONOUS with each
. : : other.
L I W2R1 | R1M1 I M1W1 | W1R2 l R2M21 I M21M22 | M22M23 | M23W2 | W2R1 | R1M1 I M1w1 |
. -\
. * .
af—————— CCU Time )>|< CSB Time P CCU Time ———-»'
Scanner Cycle .
r‘ 1.6usec )
CCU Time — Program addressing occurs as described on B-010 and B-290. ABAR supplies the address of the ICW that the control program wants
to input or output.
R1 — ICW local store read out
M1 - ICW content modified as required by an Input or Output instruction.
w1 — Modified ICW contents written into ICW local store
CSB Time — Scan addressing occurs as described on B-010 and B-220. Each scanner uses the address from the scan counter to determine the state of
' a line on that scanner and to modify the contents of the associated ICW, if required, if bit service request is active.
R2 - ICW local store read out
M21
M22 »— ICW contents modified as required if bit service request is active from the interrogated line.
M23
w2 - Modified ICW contents written into ICW local store

Q@@@@@OO0@0'@@@()0@0@@()@000@@0@@@@@@
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CLOCK AND TIMINGS — FET STORAGE

Models J-L/E-H

T2or T3 I =N =e - e | | | I . ] .
Basic CCU timing pulses
T3 or TO I BN N e = I R N | B e generate timing pulses T0-T3
. in CCU and scanners
- <
Timing Pulses (CCU) TolT1{T2[Ta[To|T1[T2 [Ta To| T1[T21 73| To({T1|T2| 3 'To T1|T2{"s TOE T2 T3 {To|T1[T2{"3{Tol T1{T2| 3|70 | T1{T2|T3|Ta | T1|T2{T3|To| T1|T2|"3
! 56.25/62.5 ns
CCU Ciock D A B C D A B C D A B o]
CCU timing pvulses generate
| je—————09/1.0usec e 0.9/1.0 usec — clocks in CCU and attachment
i r . N base
c c c c c. c c c Note: The CCU clock and the
7 0 1 ) 2 3 4 5 6 C7 CO C1 C2 attachment base clock
) are SYNCHRONOUS
Attachment Base Clock S B
‘ i | 1.8/2.0 usec »_1 with each other.
‘ I c70 | CcO1 | c12 I C23 I C34 ' C45 | C56 ' Cc67 I C70 I CO1 l C12 '
~ e
Sync Scanner Clocks — —
(in attachment base)
-
Timings Pulses (scanners) To|T1{T2[3|To|T1|T2["3|To| T1[T2{"3|To|T1|"2|T3|To | T1{T2|T2|To| T1| 23 [To{T1|T2[ 3| ™| T1{T2T3|To| T1|{T2["3| To | T1{ T2| T3] To| T1|T2|T3 ' ]L
- N sz Scanner clocks are generated by
the ‘sync scanner clocks’ and
th ; > <
W2 R1 M1 W1 R2 |\,121 M22 M23 W2 F{1 M1 W1 N e respective scanner timing pulses
Note: The attachment base clock
Scanner Clock < - 250ns P Smet——— : . and the scanner clock are
’ SYNCHRONOUS with each
other.
l W2R1 | R1M1 l Miwi1 I W1R2 I R2M21 I M21M22 l M22M23 I M23W2 l W2R1 I R1M1 ) I M1W1 I
~ e
[~§————CCU Time )—l—( CSB Time P CCU Time ————P—l
Lt Scanner Cycle - ' '
1.8/2.0 usec
CCU Time -— Program addressing occurs as described on B-010 and B-290. ABAR supplies the address of the ICW that the control program wénts
to input or output. : .
R1 - ICW local store read out
M1 - ICW content modified as required by an Input or Output instruction.
W1 - Modified ICW contents written into ICW iocal store
CSB Time — Scan addressing occurs as described on B-010 and B-220. Each scanner uses the address from the scan counter to determine the state of
a line on that scanner and to modify the contents of the associated ICW, if required, if bit service request is active. ’
R2 - ICW local store read out
M21 .
M22 > — ICW contents modified as required if bit service request is active from the interrogated line.
mM23 )
w2 - Modified ICW contents written into ICW local store

ferstomace - B-051
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ICW CONTROL AND DATA FIELDS

See B-090 for the ICW associated
with the autocall interface.

The ICW (interface control word) is the link between the

control program and the type 2 scanner, and between . .
the type 2 scanner and the interface hardware. In addition, PCF (Primary Control Field)
certain fields within the ICW are used to buffer information , The 4-bit (hex) character in this
about the interface between successive scans, field identifies the status of the

communications line or dial
The ICW is made up of 46 information bits and 2 parity bits , L’:},’f{fﬂﬁ?h‘; a;eteh ;538"3 'fi,, a
and is physically located in the scanner local store. Each listing of the hex characters used.
scanner contains one ICW for each possible interface that : ; ‘ ' ~ ~ SDF (Serial Data Field)
can be attached. The ICW local store contains 96 ICWs,
however, only those ICWs associated with an attached inter-
~face should be addressed by the control program. The scan-
ner still scans those ICWs that are not associated with an
attached interface but are within the range of addresses con-
trolled by the upper scan limit-and substitution control
register. : ‘

This 10-bit field is used to:

1. Serialize or deserialize data to
or from the communications line
interface. .

2. Initialize the line interface
by means of the set mode (PCF
state X‘1’). See B-070 for a
listing of the SDF bits used
‘during set mode.

PDF (Parallel Data Field)
An eight bit character buffer in the data flow between the
program and the ICW serial data field..

SCF (Secondary Control Field)
See B-061 for bit definitions

PCF Blts —p-'

0 ~¢—— SCF Bits ———» 7 (0 <——— PDF Bits =m—meipm 7 : 0 1 2 3 O0-4——— SDF Bits ————Pp=9 Bit 44 is shown in the same
l l * ; ‘ ‘ * ‘ * * ¢ * * / sequence as it is shown in the ALD’s.
lB(i..lv.v 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 :21 22 P 23 24 25 26 27 28 29 30 31 32 33 44 34 » 3 36 37 38 39 40 41 42 43 45 P
: ~ Pad Flag/Disable ' I - I ‘ . :
- ' : Local Store Parity 2 for .
Zero-insert Control. (SDLC) LCD ’ 0 > ICW bits 23 through 45
: Bits T ) | Store Parity 1 for :
Program Flag Local Stor y 1 1o v Ones Reserved
Flag Detection/Disable ICW bits 0 through 22 : Counter ) :
Zero-Insert Remembrance (SDLC) ’ (soLC) ' ' Priority 2
~ Priority 1

Receive Line Signal Detector

—- Modem Check . Level 2 Interrupt Pending

~ Character Overrun/Underrun — Reserved

- Reserved for RPQ use

- Service Request Interlock

L Stop Bit Check/Receive : 3 . L~ Displ
B Abo (SDLe o LCcD (Lme Control Defmer) : . o Display Request

The 4-bit (hex) character in this L |ast Line State (SDLC)
field defines the type of
communications line or dial . ’ ~ L_NRzI Control (SDLC)

interface that the ICW is
controlling. See B-062 for a
listing of the hex characters used.

oara Fieios - B-060




ICW—SECONDARY CONTROL FIELD

SCFO  (Stop Bit Check/Receive Break/Abort)

The scanner sets this bit to a 1 when the scanner detects:

e aspace for the stop bit on a start-stop line in the
receive state (PCF X'77). ‘

e a ‘modem receive space’ at ‘tag detect’ on a start-stop
- line in the transmit data state (PCF X’'9’). When the
control program detects this bit set for two consecutive
characters, this condition should be interpreted as a
‘receive break’ signal.

e A ’‘modem receive space’ on line sets 12A and 12B in the
transmit data state (PCF X’'9’). When the control program
detects this bit set for five consecutive characters, this con-
dition should be interpreted as a ‘break’ signal.

® seven consecutive one bits (SDLC abort) in the receive

data stream on a SDLC line in the receive information
state (PCF X‘6 or 7°).

SCF 0 set to a 1 resets SCF 1 (service request interlock).

The service routine executes an Output X‘44’ with byte 0.0
set to a 1 to reset this bit to 0.

SCF 1 (Service Request Interlock)

The scanner sets this bit to 1 when the scanner signals for a
level 2 interrupt request by raising ‘interrupt go’ except
when:

o SCF bits 0, 2, or 3 are set or being set.
e aSDLC Flag is detected.
o aSDLC abort is detected.

This bit is reset to 0 when:
e aSDLC abort is detgcted.

e the service routine executes an Qutput X‘44’ with byte 0.1
settoal. o
SCF bits 0, 2, or 3are set to 1.

The scanner uses this bit for overrun/underrun detection.

e . —— ..

SCF 2 (Character Overrun/Underrun):

The scanner sets this bit to 1 when the scanner:

e attempts to set SCF 1 (service request interlock) and it is
already set.

e detects a SDL.C Flag in other than the predicted position
in the SDF when in receive information state (PCF X'7’).
See B-530 for information on predicted position.

SCF 2 set to a 1 resets SCF 1 (service request interlock)

The control program executes an Output X‘44' with byte 0.2

set to 1 to reset this bit to 0.

- SCF 3 (Modem Check)

The scanner sets this bit to 1 if the scanner detects:

e Data Set Ready is inactive during PCF states 5 through D
for start-stop, BSC, or SDLC.

@ Clear To Send is inactive during PCF states 9, A, B, or D

for start-stop, BSC, or SDLC.
o aTTY echo check for start-stop.
e receive line signal detect (carrier detect) inactive on a

start-stop line in receive state {(PCF X‘7’) when the pad
flag (SCF 7) isa 1 (switched line security).
SCF 3 set to a 1 resets SCF 1 (service request interlock).
The control program executes an Output X‘44’ with byte 0.3
settoa 1to reset this bit to 0.
SCF 4 (Receive Line Signal Detector)

The scanner sets this-bit to 1 if the modem is receiving a
carrier signal for a start-stop, BSC, or SDLC line interface.

The scanner resets this bit to 0 when the carrier signal
becomes inactive.

SCF5 (Flag Detection/Disable Zero-Insert
Remembrance)

SDLC Receive Operation
The scanner sets this bit to 1 when a Flag is detected in the

_receive data stream when in PCF states X‘4, 5, 6, or 7' and

when using LCD codes X’8, 9°. This bit set to 1 does

not cause a level 2 interrupt but a level 2 interrupt may be
generated because of the change of PCF states caused by
detecting the Flag. For example; a Flag detected in PCF X'7’
sets PCF state 6 and this activates the signal ‘interrupt go’
which starts the level 2 interrupt request.

The control program executes Output X'44’ with bit 0.5 set
to 1 to reset SCF 5.

SDLC Transmit Operation
The scanner sets this bit to 1:

® as a character is transferred from the PDF to the SDF (tag
detected) while in PCF state X8, 9, A, C, or D and using
SDLC code if SCF 7 {disable zero-insert control) is set
“to 1. :

e when the scanner is in PCF X‘8’ (initial transmit) using
SDLC code when Clear To Send becomes active. The
scanner sets PCF X9’ at the same time.

While SCF 5 is a 1, the ones counter is forced to a state of
001 which disables the automatic insertion of a zero after
five consecutive one bits.

The scanner resets this bit to 0 on a transmit operation as
the tag is detected if SCF 7 is a 0. While SCF 5 is a 0, the
ones counter controls inserting a zero bit in the data stream

-after the transmission of 5 consecutive one bits.

The control program must never reset SCF 5 (Output X'44
with bit 0.5 set to 1) when in transmit mode.

SCF 6 (Program Flag)

The control program executes Output X‘44" with byte 0.6
set to a 1 to set this bit to a 1. This bit is used for program
test and skip purposes.

ICW—SECONDA:RY CONTROL FIELD B_OG 1

The control program executes Output X‘44’ with byte 0.6 -
set to a 0 to reset this bit toa 0.

SCF 7  (Pad Flag/Disable Zero-Insert Control)

This bit is set to a 1 by the service routine (Output X'44’
with byte 0.7 set to 1) when:

e the ‘send data’ line must be held at a mark level for the

" complete character time for a start-stop transmission.
When this bit is set to a 1, the scanner forces a mark for
the start bit. The other mark bits deserialize normally
from a X'FF’ simultaneously set in the PDF.

e it is desired to monitor ‘receive carrier detect’ on a
start-stop line in receive state (PCF X‘7’) for switched
line security reasons. If ‘receive carrier detect’ becomes
inactive, the scanner sets SCF 3 (modem check) to a 1.

e a Flag or Abort character is set into the PDF ori a
transmit operation when using SDLC code.

This 1 state is transferred to SCF 5 (disable zero-insert
remembrance) as the next transmit tag is detected.
When SCF b5 is a 1, the scanner forces the ones counter
to a state of 001 thus blocking the automatic insertion
of zero bits after 5 consecutive one bits. This allows
the transmission of the Flag or the Abort (X'7F’)
characters.

e handling the level 2 interrupt for the address character
on a receive operation (PCF X‘7’) when using SDLC
code,

The 1 state is not transferred to SCF 5 during the
receive operation. When SCF 7 is a 1, the active level
of receive ‘tag detected’ forces a ‘7 bit xfer’ which
insures transferring the entire 8-bit control character
to the PDF.

The service routine executes Output X‘44’ with byte 0.7 set
to 0 to reset this bit after the desired action has been
completed.

200000000000 0C0C0C0C0CCC00C00C0OCCC0OC0CCCOC
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ICW—LCD FIELD LCD Bits

0o 1 2 3

BN

01 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 P 23 24 25 26 27 28 29 30 31 32 33 44 34 35 36 37 38 39 40 41 42 43 45 P

Bit 44 is shown in the same
/ sequence as it is shown in the ALD’s.

ICW Bit

LCD (Line Control Definer) 'éﬁggAEc):(TER TYPE OF LINE C:)NTROL Summary of LCD Code Changes Due to Receiving SDLC Flag and BSC SYN Characters
. . . . . - . EBCDIC SYN (X'32') USASCII SYN (X'16’)
r %
I:feinl;(ieelii:Zego?::é?%:ezn;m;L:r}?nze::,l\ge ose?}:éons to 0 * gtdart-Stqp 9 1b|ts pel‘;_(:haractef— Flag* Detected During. Flag* Detected During | Character Detected Character Detected
. ¢ Y ! ype. 1 ata bits—1 start bit LCD State PCF X'4,5,0r 7' PCF X'6' During PCF X4 or 5' During PCF X4 or 5'
scanner uses the LCD field to determine the position of 2 stop bits on transmit ,
the character within the PDF (parallel data field) and SDF LCD X'9" (SDLC8) | e Sets LCD X'9’ e Sets LCD X‘9’ ® Sets LCD X'C’ ® :Sets LCD X'D’
. . 1 Not Used Fr¥ * % \
(serial data field), and to set up the proper PDF—to—SDF . :"esertts §tD bt in SDF 2 ° Fesets SDF oit in SDF 2 ® Sets PCF X‘7’ ® 'Sets PCF X7’
transfer during a transmit operation, and the proper 2 ***  Start-Stop 8 bits per character— o SepeEXE . L'::J;sint?,%,:';‘(!g, : (Resets SDF** | ® Resets SDF**
SDF —to—PDF transfer during a receive operation. gdata gg:s—-1 start bit e Causes a level 2 o Inhibits level 2 interrupt Isrg?:rtzs tag’ bitin | @ Inserts ‘tag’ bit in SDF 2
stop bits on transmit interrupt request request
L . e Sets SCF 5 bit o Sets SCF 5 bit
LCD HEX 3 Dial {Auto-Call Unit) e Inhibitsset of SCF 1 | e Inhibit set of SCF 1
CHARACTER EXAMPLE OF TERMINAL TYPE 4 **%  Start-Stop 9 bits per character— ¢ Inhiblts SDF-to-PDF | & Inhibits SDF-to-PDF
' Z dfta g!:s—‘l start bit ® Checks that Flag was
5 IBM 1030 Stop bi " received on ‘boundary’
4 IBM 1050, 1060, 2740 ' v 5 **%*  Start-Stop 10 bits per character— Istate 7 only)
and 2741 ’ ’ ! 7 data bits—1 start bit
2 stop bits on transmit
1BM 2845/2848 6 ***  Start-Stop 10 bits per character— Flag* Detected During
c 1BM BSC System with 8 data bits—1 start bit LDC State PerXs
EBCDIC CODE 1 stop bit —
LCD X'8" ® Sets LCD X'9 ) _
D IBM BSC System with 7 **%  Start-Stop 11 bits per character— (Monitor Flag) ® Resets SDF** *‘SDLC Frame Detect’ is the notation used in the ALD logic for ‘Flag Detect’.
USASCII CODE 8 data bits—1 start bit ® |nserts ‘tag’ bit in SDF 2| = **The scanner resets the SDF by inhibiting ‘shift’ and leaving ‘SDF direct’ inactive.
: 2 stop bits on transmit ® Sets PCF X'6’
3 Autocall ® Causes a level 2
8 Monitor Flag . interrupt request
. Sets SCF 5 bit
9 IBM 3705 (with Remote Program Loader) 9 SDLC 8 bit byte length ® Inhibite set of SCF 1
® |nhibits SDF-to-PDF
A Reserved transfer
B Reserved
C EBCDIC
D USASCII
, E Reserved
Example—LCD X4’
I F *##*  Feedback Error

Host CPU contains
character in BCD
code in this format

High order Low orgr

B|la|lsg]| a] 2] 1] c

Control. Program

!

P vy

***These LCD states require the control program to reverse
the character before executing Output X'44’ (to place the

character in the PDF for transmit operations), or after
executing Input X’'44’ {to obtain the character from the
PDF for receive operations). This only occurs if the

terminal requires the high order bit of the data character
in the host CPU to be the first data bit on the transmission
line. This is shown as the B bit in the LCD X4’ example. .

Scanner requires When the terminal requires the low order bit of the data
character in this c|1 8 B character in the host CPU to be the first data bit on the
BCD format in PDF transmission line, the control program should not reverse
to transmit B bit 0 2 3 6 7

the character as above. For example: LCD X6’ when the

****A Feedback error can be forced by the 3705 Emuilation
Program to set up presentation of Equipment check

sense for some level 1 errors. See Emulation Program

Logic Manuals SY30-3001 and SY30-3031.

first terminal is the IBM 2848.

' ICW—LCD FIELD B.062
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ICW—SDF FIELD

See B-090 for autocall interface

SDF (Serial Data Field)

The SDF is primarily used as a character serializer/deserializer
field. On receive operations, the data coming from the line
interface is placed in the SDF bit-by-bit to assemble a char-
acter. The character transfers to the PDF after the character -
has been assembled. The program must execute Input X'44’

to obtain the character. When transmitting, the character
transfers from the PDF to the SDF under hardware control. -
The SDF sends a bit at a time to the line interface where the
bits are sent to the line or modem.

Set'Mode (PCF X'1) uses the SDF to initialize the line inter-
face. The definition of the SDF bits, when used for Set
Mode, is shown below. ’

SDF Bits ,
0o 1 2 3 4 5 6 7. 8 9 Bit 44 is shown in the same

l l I ' I I | l l l / sequence as it is shown in the ALD’s,

lCWBi’t%&o1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 P 23 24 256 26 27 28 29 30 31 32 33 44 34 35 36 37 38 39 40 41 42 43 45 P

Oscillator Select Bit 2 T

Oscillator Select Bit 1

; Data Rate Select Definition when
Control Program Steps to Initialize a Line | : o used with Set Made
Interface With Set Mode . ; External Clock (Data Set Clocking)
1. Output X'40’'—Set ABAR with the line interface — Syne Bit Clock

address. ' Set/Reset Data Terminal Ready )

2. Output X‘45'—Set PCF to state X’0’ (No-Op), and LCD
to proper state.

3. Output X‘46'—Set SDF to desired initialization values. — Not Used

4. Output X‘45'—Set PCF to state X'1’ (Set Mode), and
LCD to proper state. When the line interface has been
initialized, a feedback test occurs to ensure that the
state of the latches in the line interface agree with the
state of the SDF. The scanner sets PCF X0’ and gen-
erates a level 2 interrupt request. '

L Diagnostic Wrap Mode

~ Not Used

L Not Used

IT a feedback check occurred, the scanner sets the LCD
to state F (Feedback Error).

200000 CC20CCO0CCO000000C00C000CCO0CO000C00CQC
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ICW—PRIMARY CONTROL FIELD

PCF Bits
See B-090 for PCF for autocall interface. o 12 .

Bit 44 is shown in the same
sequence as it is shown in the ALD's.

ICW

Bit 12345678910k111213141516171819202122P2324252627_2829303132'33443435363738394041424345P

e The PCF (primary control field) defines the state of the
line interface at any particular time. It is used to buffer
the operation being performed on that line interface be-
tween successive scans.

e The control program initially sets the status of the PCF,

e The control program executes Output X'45' to set or

change the PCF state. - BSC (Binary Synchronous) Interface PCF Start-Stop Interface PCF SYNCHRONOUS DATA LINK CONTROL Interface PCF
Hex Status Hex Status Hex Status
e The type 2 scanner automatically changes PCF status
under certain conditions (see diagrams). 0 NooOP 0 No-op - -+ 0 NO-OP
1 Set Mode ) 1 Set Mode 1 Set Mode
® The control program executes Input X'45’ to determine ’
the PCF status. 2 Monitor Data Set Ready On 2 Monitor Data Set Ready On 2 Monitor Data Set Ready On
: . 3 sMonFi‘tordRigg Indicator or Data 3 Monitor Ring Indicator or Data Set 3 Monitor Ring Indicator or Data Set
: . . t :
® The scanner interpretation of the PCF depends upon the et Feady On Ready ON Ready ON
state of the LQD field. The interpre_tations for a binary ‘ 4 Monitor Phase—Data . : | 4 Not used" " 4 Monitor Flag—Block DSR Error
synchronous interface, a start-stop interface, and a ) SYN Set Ready Check Off 5 Not used
synchronous data link control interface are shown on — - . ot use ,
. . ) b.______ 5 Monitor Phase—Data *
this page. See 3-090 for the interpretation of the PCF _ SYN Set Ready Check On 6 Not uséd Bl 5 Monitor Flag—Allow DSR Error
for an autocall interface. ,
C 6 Not Used 7 Receive
‘ ' I , CTS ; —Inhibi .
Explanation of diagrams. ) 7 Receive 8 Transmit Initial 6 Receive Info—Inhibit Data Interrupts
PCE State cTs 8 Transmit lnitial E 9 Transmit Data
0 No-Op [: 9 Transmit Data A Transmit Break CI _
. ' Tag 7 Receive info—Allow Data Interrupts .
I A Transmit Data with New Sync B Prepare to turn
. ’ B Not used Not CTS E C Transmit turnaround—Request 8 - - Transmit Initial
: NotCTS T to Send Off o T it Normal
1 Sat Mode ' [o] Transmit Turnaround—Request i D Transmit turnaround —Request ransmit Norma
Tag to Send Off to Send On ' Ll A Transmit Normal with New Sync
D Transmit Turnaround—Request E Not used
The control program sets PCF X'1’. Thls is indicated by no to Send On Not DSR e Not RLSD e , B Not used
line going toward 1. E Not used ) . Disable o SDF 09 is E *wx
going . Not DSR e Not RLSD E Disabi DF 09 is Empty - C Pagsmit 6ufrnaround—Request
. - isable .To Send Of
Once thg scanner executes set mode (PCF X’1’), the scanner D Tran:mit turnaround—Request
automatically sets PCF X'0’ (No-Op). This is indicated by To Send On
the line leaving 1 and going to 0, A level 2 interrupt request v : E Not used
occurs and is indicated by the @ inserted within the line. , v Not DSR e NotRLSD Disable

For a complete description of these PCF states and the

conditio d
Note: See B-310 for the logic circuits that cause ‘interrupt and :;'7'05',‘80‘:,%,‘:“";:::3;:: \ég:‘et:)s‘?:lrssgzrt]t'ep:sshg? 704 *EBCDIC or USASCII ‘SYNC’ character received in LCD X9’ (SDLC 8).

go’. This causes the level 2 interrupt request. Operation, GC 30-3004. , **Tag @ non-Flag character
*++* When PCF state C is executed in SDLC mode, the normal ‘tag detected’
(SDF 0-8 is empty and SDF 9=1) is delayed until a zero is shifted into
SDF 9. During the next gated bit service, the ‘SDF 0-9 is empty’ con-
dition generates the “tag’ line that (1) resets the RTS and transmit mode
latches in the line interface, (2) sets PCF state X‘6’ (Monitor Flag-Allow
DSR Error), and (3) places the line in a level 2 interrupt pending state.

::%V:[I;RIMARY CONTROF . B-080
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ICW-BITS 34-37 AND 44 (SDLC)

ICW Bits 34-36 (SDLC Ones Counter) ~ICW Bit 44 (NRZI Control)
SDLC Receive Operation Control program sets this bit to 1 by executing Output X‘46’
The ones counter is used to detect: with byte 0.0 set to 1. This causes the data to be transmitted

in NRZI mode when in PCF state X9, A, C, or D’. In NRZI|
mode the ‘send data buffer’ in the line interface is comple-
mented when a zero is transmitted and unchanged when a

@ inserted zeros to be deleted from the bit stream during
PCF X‘6 or 7".

® Flag sequences during PCF X'4,5,6, or 7'. one is transmitted.
® seven consecutive ones sequence (Abort) during Control program resets this bit to 0 by executing Output
PCF X‘6 or 7' X'46’ with byte 0.0 set to 0. Data is transferred in normal
. mode with this bit at 0. n . Generate
SDLC Transmit Operation (forces anes counter to 001- 000 o (———
The ones counter is used to insert a zero after five consecu- ) Transmit with ‘counter not zero’) " ONES COUNTER | TBO11
tive one bits during PCF X8, 9, A, C, or D’ when SCF 5 ; 1 Bit B , OR o o ] 5
{disable zero-insert remembrance) is a 0. n Xmt Data , Transmit O (Reset) -
A N (Not) Transmit 1 Bit B .
Ones Counter Controls o Transmit State | SDLC Bit Time A , New SDLC Bits
The scanner adds 1 to the ones counter at ‘SDLC bit time’ N ! - (Forcei ones counte
when the ones counter is not zero and a 1 was transmitted B TBO1 to 00 Add 1
“or received provided SCF 5 bit is 0 when in the transmit Transmit State Trans ICW 5 . OR B (to ICW 34-36
state. Adding 1 with the count at 7 causes the ones counter (PCF 8,9,A,C,D) Counter Not Zero S A local store)
. to go to 000 which stops the counting. This occurs when , SDLC Bit Time A — SDLC Bit Time
the Abort sequence is detected. New SCF 5 T
Th h 001 SDLC bi (disable zero-insert rem) Receive PCE 6 or 7
e scanner resets the ones counter to at “ it True 0 _
) i : Inhibits: ® Tag Detect (TA261)
time’ when: Receive 'Stat.e (PCF 4.56,7) : A ——{Delete 0 rnbre e Shift , {TA211)
e ‘Xmt data’ is O when in PCF states X'8, 9, A, C, or D". [} SDLC Bit Time — A { , Activates SDF Direct (TA211)
® the received bit is 07('normal mode) when in PCF : Receive 1 Bit : o ( spLcceBito Counter 6 TBO51
states X'4,5,6, or 7'. | . —_—] oR Work { SDLC Ctr Bit 1 A
® the received bit differs from the last line state (NRZI : : Reg {Not) SDLC Ctr Bit 2 ’
mode) when in PCF states X'4, 5, 6, or 7". . NRZ! 0 4|
® ‘new SCF B’ (disable zero-insert remembrance) is a 1 _ OE ’ TBO51 Inhibits: ® SDF 9 output forcing (TA311)
when in PCF states X‘8, 9, A, C, or D’. n ‘ m Last Line State | o SDLC Bit Tima Insrt 0 it data’ o O lavel
(ICW Work Reg 37) | TransmitState ] | o Shife - (TA211)
ICW Bit 37 (Last Line State) ~ —_— ® Tag Detected (TA261)
' : Teom Activates SDF Direct - (TA211)
® The scanner holds this bit at a 1 during normal mode (ICW n
bit 44=0). When this bit is a 1, it conditions the Exclusive Frame : 'l’*esets §|_DFJP .Zefgrs)F ) gzgé”
OR circuit to pass the transmitted and received bits , B letect nserts Tag bit in
: ® Sets SCF 5 (TA141)
unchanged. 1) ‘ - SDLC Frame Detect* ] ® Sets PCF X6’ if in PCF X'4,5,
® During a NRZI mode transmit operation, the scanner sets : A *Reforred to as . g;zs I‘_"'Ch";g‘(,c;,“ses a L2 interrupt gﬁ?ﬂ;
this bit to the state of the bit being sent to the LIB.f] ‘ ' SDLG Gy Bicp | Sounter? Flag detect ® Inhibits transfer of Flag charac- ( | '
e H e i 3 ICw ter to PDF TA711
— When Clear To Send is inactive and the line interface Work 4 SDLC Cur Bit 1 A Abort ® Inhibits set of SCF 1 (TA121)
is in PCF state 8, ‘xmt data’ is at the 1 (mark) level and Reg SDLC Cur Bir 2 Detect ® Checks Flag boundary (TA121)
the scanner sets this bit to 1. . ;
— When Clear To Send is active, the scanner sets this bit to {Not) SDLC Bit Time , ‘ , e A SDL.C Abort Detect. { SRets ;SCSFC?: 1
1 if the ‘xmt data’ state is the same as the old last line ] A TfS:';"’ , { Resets
state. |f different, the scanner resets this bitto 0. - Last Line State ‘ SDLC Bit Time .
@ During a NRZI mode receive operation, the scanner sets (ICW Work Reg 37) Receive 1 Bit : PCF6or7 - A Receive NRZ! Data 16 ‘new bit’ to SDF 0
this bit to 1 when the received bit from the LiB isa 1 and ' m : N :
resets this bit to 0 when the received bit is a 0. " CSB Data Out 7 If 1 |
Update Last :
¢ The scanner sets this bit to 1 ‘when PCF state 5 is set from 3 L'p e Stat Send
Transmit State A in e .
PCF state C when Clear To Send becomes active. SDLC Bit Time — OR Mo lowas Data 1
Set PCF State 5 F C
® Control program sets this bit to 1.by exeputlng Output i m o ate > From : local store) ~ Transmit State ) } NRZI XmtData _  To ‘CSB data out 7 IF 1" (send data)
X‘47" with byte 1.1 set to 1 for diagnostic purposes. g (Not) New NRZ! Mode ) ‘sbcerTme 1 AT #~  and update last line state
®_ Control program resets this bit-to 0 by executmg Output

X‘47' with byte 1.1 set to 0. : TBO11 ‘ ‘TBO11

ICW—BITS 34-37 AND 44 (SDLC) B'081




N

ICW FOR AUTOCALL INTERFACE

o The bits/fields shown below are the only positions
of the ICW defined for autocall interfaces.

o For proper autocall interface operation, the LCD
field of the {CW associated with an autocall inter-
face must be set to X'3'.. Autocall interface oper-
ation is then controlled by the state of the PCF
field of the ICW associated with the interface.

& The lowest speed internal clock installed in each
scanner {OSC 0) generates bit service requests for
all autocall interfaces installed in the LIBs sup-
ported by the scanner.

PDF Bits
4 5 6 7

NB8 —l

NB4 —

Service Request

NB2 —

NB1 -

V
Dial Digit (hex)
(See B-500 for use)

Scanner automatically

forces PCF X'0’ after

executing PCF X'F’
e eess

Level 2 interrupt Request after
ACR or COS line becomes active.
Control program must change PCF
state.

"Not DLO ® Not
(ACR + PND + COS)

If the PCF field is set to any other .
- value, a feedback error may result
(LCD = X‘F’).

-~ Level 2 Ihterrupt Request

CO0C0C0000000O0

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

b oo
Bits

0 ~¢—>p

Autocall interface

Local Store Parity 1
for ICW bits
0 through 22

PCF | Bits

0 1 2

19 20 21 22 P

RAR

3\

3

23

'

™

State X‘3' for

\dle

Monitor Call—ACR, COS
Valid Digit

Disable

Monitor Call-ACR, COS, PND

SUMMARY OF THE EFFECT OF PCF STATES UPON ICW BIT POSITIONS

Note: To be effective, LCD state must be X'3’ during the scan of the autocall interface and a bit service request must be detected.

ICW-AUTOCALL
INTERFACE

PCF State CRQ DPR NB 1,2,4,8 IR
(Hex) Conditions To Set PCF (SDF 2) | (SDF 5) (Dial Digit-hex) Level 2 Interrupt Request (SDF 0)
0 1 — By control program Reset Reset Zeros 1— Yes, after PCF changes No
(resets digit buffer state to 0 Change
—— e e e —— in‘autocall interface) f—— ~— — — — — — — —
2 — From PCF X'F’ when ACR,
COS,PND’ and DL.O inactive 2— See state ‘F’
4 By control program Set Reset Zeros Yes—if IR is reset and ACR, COS, Set
—_—_—— (resets digit buffer or PND lead is active
PND falls in PCF X'8’ in autocall interface) j— — — — — —_—— — e —_— | — — — —
No~if IR bit is set No
Change
5 By control program Set Reset Zeros Yes—if IR is reset and COS or Set
(resets digit buffer ACR lead is active
in autocall interface |—— — — — — — — — — —|—_—_— — —
No— if IR bit is set No Change
8 By control brogram Set Set Dial digit from No No
PDF 4—7
F By control program Reset Reset Zeros Yes— when ACR,DLO,COS, and No
(resets digit buffer PND leads are all inactive
in autocall interface)
SDF Bits
o 1 2 3 4 5 6 17

0C0COC0000C0C

24 25 26 27

— (PW1) — Power Indicator _

L (IR) — Interrupt Remember

, Bit 44 is shown in the same
sequence as it is shown in the

32 33 44 34 35 36 37 38 39 40

A

28 29 30 3

l’ {ACR) — Abandon Call and Retry

= (COS) — Call Originate Status

|— (DPR) — Digit Present

~ (PND) — Present Next Digit

— (DLO) ~ Data Line Occupied

L (CRQ) — Call Request

® If an autocall interface has a bit service request when L
scanned, the following lines from the ACU (Automatic
Calling Unit) set the SDF as long as the LCD state is
X'3’ (autocall interface): L]
‘Power Indicator’
‘Data Line Occupied’
‘Present Next Digit’
‘Call Originate Status’

‘Abandon Call and Retry’

ALD’s.
41 42 43 45 P

t Local Store Parity 2 for
ICW bits 23 through 45

Priority 2
Priority 1

Level 2 Interrupt Pending

— Display Request

interface operation.

The states of SDF bits 1-9 have no effect on the autocall

SDF O (Interrupt Remember) is the only SDF bit that af-

fects the interface operation.

See B-500 for the use of CRQ and PND.

B-090
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| ACCESS OF ICW BY INPUT/OUTPUT INSTRUCTION

X = Hex
OUTPUT TO ICW

Gen. Register 0,0 -

Output X‘44’ »~ 1.7 1.0 ~— Output X'45'—»— 1.7 0.6 -¢———Qutput X'46' —»~ 1.7 0.6 ~¢—— Output X'47' —= 1.7

(ICW Bits 16-23)

(ICW Bits 0-3 and 5-15)

(ICW Bits 24-33 and 44)

(ICW Bits 34-37 and 39-43).

. R ; : B ; : . . Output X'43"
- — 1in bits 0.0 and 0.2
to set
i l o \L1 in bits 0.1 and 0.2

to reset

ICW Bit 0 1 2 3 4 5 6 ‘9 10 11 12 13- 14 15 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3

7 8 32 33 44 34 35 36 37 38 39 40 41 42 43 45
. A | o
N S LCD PCF '
Blts ,
0 —~¢——SCF B|ts———->-7 0 0 ~——p

Bits
<-——PDF Blts —_— 7

. ) Bit 44 is shown in the same
3. 0 ¢ SDF Bits ——— = 9 seguence as it is shown in the ALD's.

| II\I‘PvU\"_I"FR('J‘MICW' : \/ e | \7 |

Gen. Register 0,0 =& Input X‘44’ —1.7 0.0 ~&- Input X45° > 1.7 0.0 ~&
‘ {ICW Input Register—Bits 0-15) . , (ICW Input Register—Bits 16-31) ' '

— Input X’'47" ——o—p 1.7

(ICW Input Register—Bits 32-45)
Note: . The ICW parity bits are not included in the data

transferred by the input instruction. The scanner

generates parity for the data placed on the CCU
inbus.

ACCESS OF ICW BY

INPUT/OUTPUT INSTR. B'1 00
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INPUT AND OUTPUT INSTRUCTIONS

The type 2 scanner input/output instructions enable the
program to communicate with the line interface bases
(LIBs), program interrupt levels, interface control words
(ICWs), and type 2 scanner registers.

1/0 Programming Considerations

As a general rule, input/output instructions should be issued
only when the status of ABAR (attachment buffer address
register) and the particular scanner ICW input register is.
known. An understanding of how those registers are set or
loaded is needed for correct execution.

The following chart shows the program levels that can set
the ABAR in the attachment base and the ICW mput regis-
ter in the selected scanner.

Program Level | ABAR ICW Input Register
1 Output X'40° Cannot set
2 L2 Interrupt L2 Interrupt
3ord Output X’40’ | Output X‘40’

The following considerations are recommended for execut-
ing input/output instrucitons in the different program levels.

Program Level 1- (Error Rqutines) ‘

1. Input X‘40’ can be executed to obtain the interface ad-
dress in the attachment buffer address register. This old
interface address should be saved if a different address
is required to select the scanner that has its ‘L1 interrupt
request’ set.

2. Output X‘40’ can be executed to select the appropriate
scanner if needed. Only the selected scanner can decode

_the input/output instructions.
Note: The selected scanner ICW input register is not
changed if an Output X‘'40’ is executed at program
level 1.

3. After the scanner is selected, other input and output in-
structions may be executed as needed. Output instruc-
tions may be executed in any order, but all output in-
structions (Outputs X‘43, 44, 45, 46, 47') that set a por-
tion of the ICW must beseparated by at least one cycle.
This is required because the output register in the scan-
ner buffers the data from the general register andrequires
time to store the data in the ICW.

4. Before exiting from program level 1, Output X‘40’ may
be executed to place the old interface address back in
ABAR if it had been saved. However, one instruction
cycle must separate Output X‘40’ from any Output X'43-
47°. The selected scanner ICW input register is not
changed as a result of Output X‘40’.

00000

Program Level 2- (Charactef Service)-

1.

2.

Input X‘40’ may be executed to obtain the interface ad-
dress.

Inputs X‘44, 45, or 47 may be executed whenever neces-
sary to obtain a portion of the ICW from the scanner ICW
input register; or Outputs X‘43, 44, 45, 46, or 47’ may

-be executed to set a portion of the ICW.
. Output instructions may be executed in any order, but

all subsequent Output X‘43, 44, 45, 46, or 47" instruc-
tions must be separated by at least one cycle. These out-
puts must also be separated from an Output X‘40’ by at
least one instruction.

Program Levels 3 and 4- {Lower Level Routines)

1.

Output X‘7E* may be executed with a 1 in byte 1 bit 2

_of the register specified by the R field. This will ‘mask

off’ program level 2 interrupts that could change the
contents of ABAR by a character service L2 interrupt.

. Output X‘40’ may be executed to lead ABAR with the

interface address of a.line to be acted upon. The scanner
places the contents of the ICW associated with this inter-
face address in that scanner’s ICW input register.

. After the scanner is selected, (a) Output X‘43, 44, 45,

46, or 47' may be executed (to alter the associated por-
tion of the ICW) followed by some other instruction, or
(b) some other instruction must be executed, followed
by Input X*44, 45, 46, or 47’ {to obtain the associated
portion of the ICW that was loaded by the Output X‘40’
into the ICW input registers).

Note: If Output X’43, 44, 45, 46, or 47' was executed as
in (a) above, the ICW content was altered, but the ICW
input register still contains the contents of the ICW as it was
before the alteration.

. ‘Output instructions may be executed in any order, but

all subsequent Output X’43, 44, 45, 46, or 47" instructions
must be separated by at least one cycle.

. All lines in the addressed type 2 scanner should be dis-

abled before executing an Output X‘42’ to change the
scan limit.

. Output X‘7F' may be executed with a 1 in byte 1, bit 2

of the register specified in the R field. This unmasks the
program level 2 interrupts.

000

INPUT AND OUTPUT

INSTRUCTIONS

Example of Input/Output Instruction Sequence During Program Levels 3 and 4.

Program level 3 or 4 (mask OFF level 2 interrupts)

Outpdt
X‘44’

Output - other Input other
X‘40' instr X‘44' instr

Set ABAR=N

Input
X‘45'

Attachment
Buffer Address
Register (ABAR)

Line Address Scan adr

. a .
Bus Bits 2-9 (N-3) (N) (N +2)
Note 1/ 0-15
Read Write
1 r Note 2
Modify
ICW adr ‘N’ ) )
contents current iICW Modified ICW Altered ICW
Note 3
047
ICW Previous :
Input register content current content
*Program addressing
0-15 16-23
N — N —
To register R . To register R *
Input Register Input Register
reflects current ICW differs from
\current {ICW

Note 1: Current content of the ICW is read out, examined, and modified if needed, then written back into ICW.
Modification example: During PCF state 8, ‘clear to send’ became active, so the scanner sets PCF state 9.
- The ICW input register will not reflect this modlfucatlon
Note 2:  Output X'44’ alters the ICW content for address N, The ICW input register will not reflect this modification.
Note 3: The scan limit for the selected scanner modifies the interface address on the line address bus to form the

{CW address. Scan addressing is modified by the upper scan limit. This example assumes an upper scan
limit of 00 (96 lines), therefore no modification occurs.

B-110
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INPUT X‘40° (INTERFACE ADDRESS)

Input X’40’ is used to obtain the interface address

from ABAR (attachment buffer address register) in the
attachment base. When Input X‘40’ is executed, the attach-
ment base gates the interface address in ABAR to the 0.6

 through 1.6 bit positions of the general register specified by

the R field. The attachment base also gates a 1 to position
0.4 and a 0 to each of the remaining positions in the general

register.

If Input X‘40' is executed during program level 2, the
attachment base resets the ‘priority register occupied’

latch associated with the interface address in ABAR. This
indicates that (1) the character service request is being
serviced by the control program and (2) the ‘program

level 2 interrupt priority register’, from which the ABAR
was loaded, is now available for another level 2 interrupt of
the same priority. Subsequent Input X‘40’ instructions
within the same character service interrupt do not reset the
‘priority register occupied’ latches. An exit instruction must
be executed in program level 2 to reset the L2 input 40
latches before another ‘reset occupied latches’ signal can
occur.

Input Inst I
11 Time '
— A
CD Time l
- CQoo1 I
CCU Logic " _] Input 40

OP XXXX XXXX X000 XXXX

All CX logic is in the attachment base
and is located on cards A-B3D2 and

INPUT X‘40’ TIMINGS

'CCU CLock | a E B8 flc olalels ¢ c o\\le F

11 Time of Input X*40° {Next Instruction) Exit |

nstr

Gate Input 40 BAR

Write LS (in CCU)

Pgm Lev 2 Entered
Pgm Lev 2 Current

L2 Input 40 FL

Attachment Base Clock (*)

Exit

X

‘ ] . % x
L2In40 ATC2 FL

Remem L2 In 40 FL

Reset Occupied Latches :

*The CCU clock and attachment base clock are asynchronous,
and the relationship shown is assumed for this example.

Priority Priority Register

in ABAR Occupied

11
10

Latches

priority in ABAR

' 1
. 10 |-
A-B3E2 ; 01 01
00 00
‘ ; ' » CX003 cX
‘ L2 [n 40" Remem L2 ) x 002
Not CS1 + CS2 Time + 100 ns ’ ) 11 Time L2 input40 2 Time At C2 C3 Time ‘ A Reset Occupied' Latches |
Pgm Lev 2 Current A ' bR —Jaf FL —H s
i Not Pgm Lev 2 . CX001 .
Fneres ; Resets occupied latch
CX001 CX001 CX001 CX001 associated with the

Gaie Inpuf 40 BAR
@

From Pre ABAR
ABAR contains Interface Address

From ‘Start of L2') Gate Pre BAR To BAR

‘Latch
Attachment
Buffer
Force 1 Address
t0 0.4 Pos Register
CX009

Not OP Reg Bit1.0 : A
OP X100 XXXX XXXX XXXX

OP Reg Content for Input X'40’

CX001

0100 0XXX 0000 1100

R field specifies general register,

— X -

: CCU Indata Bus

CCU LOGIC

Interface Address ; ’ /I

Character Control Block Vector Address
(See B-330)

INPUT X’40!

ADDRESS)

' General Register .

* (INTERFACE

00000000000000000000000000:0000000

B-120
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) General Check Régister
INPUT X'43' (CHECK REGISTER) : Register (R) Position Cause Of Check , Reference
: ‘ Set to 1 if the scan detects a LIB 1 BCC local store parity error during a bit clock C-020
0.0 LIB 1 BCC Check selection, | onner detectsa , ore party @ e Foe G120
Input X'43" | d o obtain the s £ th 0.1 LIB 2 BCC Check Same as above for LB position 2.
Is used to obtain the status of the check B positi ‘
. . - : . . 1B Check .
register in the type 2 scanner. The interface address in the 0.2 LIB 3 BCC Chec Same as above fm" LIB pos|.t|'on 3
attachment buffer address register selects the scanner that 03 LIB 4 BCC Check Same as above for L 1B position 4.
contains the check register. S 04 LIB 5 BCC Check " | Same as above for L1B position 5.
0.5 LIB 6 BCC Check Same as above for LIB position 6.
LEVEL 1 INTERRUPT - - : -
: ) o Set to 1 if more than-one LIB was selected, or more than one line was accessed on the
) . L 0.6 LIB Select Check selected LIB, or no line was accessed on the selected LIB, or a line was accessed on a LIB
If any of the check register bits in a scanner are set to 1, : that was not selected.
the scanne; set's ;d!e level 1 ;'"te";rug‘éﬁq'il_gﬂ that bids for : 0.7 ICW Input Reg Check . Set to 1 if the scanner detects a parity error (odd) in the ICW input register (46 + 2P). B-020
a program level 1 interrupt in the CCU. The level 1 routine ¢ - 1 - ’ :

N . b K d he ICW k 46 + 2P).. .
determines which scanner caused the level 1 interrupt by » 10 ICW Worlk Reg Check Set to 1 |.f the scanner detects a pan.ty error {od ’_Il:l the . VtIOI‘ re'guster { : 2P) B-020
e)gecutin_g Input X‘76". The control program can set ABAR 1.1 " Priority Reg Avail Check ﬁifast‘u _:fpt)he scanner detects a parity error {even) in the priority register available B-020
with an interface address associated with that scanner, and - . : , . — ‘
then execute Input X‘43’ to determine the specific cause 1.2 CCU Outbus Check Set to 1 if the scanner detects a parity error:(even) on'the Qutbus (16 + 2P). B-020, B-170 -
for the level 1 interrupt. ) The line adr bus parity is used to predict the parity of the address as modified by the _ B-020
: ) 1.3 Line Adr Bus Check scanner’s upper scan limits. If this predicted parity does not compare with the actual B-(180-210)

parity of the modified address, the scanner sets this bit to 1. - i

Check Register
S . I | TBI1I21

From Next .
Set L1 . Adapter Bid Pgm Lev 1 To Next
: : : ‘ Adapter/CCU
Input 43 _Error Set Lev 1 Irpt (6—090)
i . tnput E Re
CSB Sl 0 This CSB A nput Error Reg X ‘
- TB141

CSB Sel 1 A

‘,“,'a’ -
TA9M CCU inbus ﬁg&%@mx

I-O Reg Adr Bus 0-7, P

CCU LOGIC

Good Parity
: General
- Register
Gate 1st Test
gP Points On inbus
eg | (Input X’76’) A
-0 TB151
Input Inst Line Adr Bus Check
11 Time A ~ Gate Input Data On 'lnbus CCU Outbus Check
Cor CD or D R . Priority Reg Available Check
CQ001 ICW Work Reg Check Identify CSB 1 M
ICW Input Reg Check Identify CSB 2 )|<
LIB Setect Check ' Identify CSB 3 |
. ) . X
LIB Pos 6 BCC Check Identify CSB 4 1
: X
118 Pos 5 BCC Check ' ‘ The identify CSB line is only
LiB Pos 4 BCC Check ; active in its associated
scanner. The other three lines
L1B Pos 3 BCC Check ‘ are inactive in that scanner.
LIB Pos 2 BCC Check

LIB Pos 1 BCC Check

700000000000000000000000000CC0CCO0
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From ICW
Work Register

INPUT X‘44°, X‘45°, AND X‘47'

Start of L2 or Fetch Buffer

} ‘ Output 40 L3 or L4 R1M1 A .
Input X‘44’ (ICW Input Register—Bits 0-15). When the TO
scanner decodes Input X‘44’, the scanner gates the con-
tents of the SCF (secondary control field), and the PDF TA451

(parallel data field) to the general register specified by

the R field. : ICW INPUT
A | , l l | REGIST
Input X’45’ (ICW Input Register—Bits 16-31). When the 1 2 ole 21 = ST

scanner decodes Input X‘'45’, the scanner gates the con-
tents of the LCD {(line control definer), PCF (primary
control field), and SDF (serial data field) bits 0-7 to the

general register specified by the R field. . ' E

TA411

-~ input 44

Input X47" (ICW Input Register—Bits 32-45). When the csBSelp s CSB Input 0-15
scanner decodes Input X'47’, the scanner gates the con- a1 a ) LN I —
‘tents of SDF bits 8-9, NRZI control bit, ones counter bits CSBSel1 |
0-2, last line state bit, display request bit, L2 interrupt 1 From next scanner
Lo GO R STERE T ey 1-O Reg Adr Bus 0-7, nput 45
pending bit, priority bits 1-2, and reserved bits to the genera! e Decode Input 16-31 or Adapter
register specified by the R field. 2 A
Good Parity
PC —-I Input 47
TA9N | !nput 3245
CCU Logic ' CCU Logic
Input Inst ‘ CCU Logic
11 Time A Gate Input Data On Inbus l
CorCDor D ]
€Q001
GENERAL
REGISTER
General
Register . : Input X‘44’ Input Input
Bit Pos. X'45’ X'47'
0.0 SCF 0 (Stop Bit Check/Receive Break/Abort) LCD Bit0O SDF Bit8 l Timi Bridge S
0.1 SCF 1 (Service Request Interlock) LCD Bit 1 SDF Bit9 nput Timing—Bridge Storage
0.2 SCF 2 (Character Overrun/Underrun) LCD Bit 2 Reserved 125 )
0.3. SCF 3 (Modem Check) LCD Bit 3 Reserved CCU Clock I A | E | B [ F | c | pla | E ‘ B | Input Timing—FET Storage
04 SCF 4 (Received Line Signal Detector) PCF Bit0 Reserved ' 11 Time of Input Inst (in CCU)
0.5 SCF 5 (Flag Detection/Disable Zero-Insert Rem) | PCF Bit 1 Reserved ! 0.9/1.0 us
See B-061 0.6 SCF 6 (Program Flag) PCF Bit 2 Display Request 1-O Reg Adr Bus CCU Clock
for SCF bit : ~ :
definitions 0.7 SCF 7 (Pad Flag/Disable Zero-Insert Control) PCF Bit 3 Reseryed ) ) 11 Time of Input Inst (in CCU)
10 PDF Bit 0 SDF Bit 0 Reserved , Gate Input Data on Inbus 10 Reg Adr Bus
1.1 PDF Bit 1 DFBit1 | L2 Interrupt Pendi "
i SDF Bi nterrupt Pending Input { 1% ig ;;5 Gate Input Data on Inbus
1.2 PDF Bit 2 SDF Bit2 Priority Bit 1 32To 45 0To 15
——— - — o Input 16 To 31
13 PDF Bit 3 SDF Bit 3 Priority Bit 2 Write LS (in CCU) 32 To 45
14 PDF Bit 4 » SDF Bit4 NRZI ' ' Write LS {in CCU)
5 PDF Bit5 - SDF Bit5 Reserved Note: The CCU clock, not the scanner clock, provides the input timings. Note:{The CCU clock, not the scanner clock, provides the input timings
16 PDF Bit 6 SDF Bit6 Bit is always 0
1.7 PDF Bit 7 ’ SDF Bit7 Bit is always O

;2:;{|"X‘44', X‘45°, AND B-1 40
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Data In (1-7)

From LIBs

INPUT X‘46° (DISPLAY REGISTER)

Late Sample
: S . R2m X — x —Early Sample
This page shows the implementation of Input X'46’ within i : : WI1T3
the type 2 scanner, and how the display request bit (ICW
bit 38) controls the display register. ' B DATA
. REGISTER : ‘
nar b . Register
When the scanner decodes Input X‘46’, the scanner gates Pogtion Line Interface Auto Call Interface
the contents of the display reglster to the general register . TA331 . S " yY—T— )
) ear t0 sen ... | Abandon call and retry
specified by the R field. M21 and Not Input 46 , ; 2 Ring indicator | Present next digit  (PND)
Display Bit (ICW 38) A X 3 Data set ready Data line occupied (DLO)
T2 4 Receive fine signal detector | Power indicator (PWH)
5 Receive data bit buffer Unused
TA931 6 Diagnostic wrap mode Call originating status  {COS)
7 Bit service request .- - Bit service request )
DISPLAY
‘ REGISTER | V | 2| 3 | 4[5 |6 |7
CSB Sel 0 This CSB
e .
CSB Sel 1 A r—-——z . ‘ . TA931 . I Input Timing—Bridge Storage
) . . - -
1-0 Reg Adr Bus 0-7, P ——-2 . I &5&@ Par|ty generated for
B R bytes 0 and 1 . . 1.2
e P | ' Celelrlelolalelsl
. Input 46 Display » CCU Clock A|lE|B|F|CIDIA]|]E]|B
Good Parity 3 A X 11 Time of Input Inst (in" CCU)
‘ TA911' CCU Inbus From Next
Scanner/Adapter -0 Reg Adr Bus
CCU Logic CCU Logic Gate Input Data on Inbus
fnputinst Gate Input Data » ' CCU Logic Input 46 Display
11 Time' A on Inbus ]
CorCDorD , : Write LS (in CCU)
€Q001 ' : . .
GENERAL Note: The CCU clock, not the scanner clock, provides the input timings.
REGISTER
DISPLAY REQUEST OPERATION ' Al zeros
General . . ! )
After the attachment base address register (ABAR) has goeg,'s,fer Line Interface Autocall Interface
been set to the proper interface address, the control sition »
program executes an Output X'43" to set the display 0.0 Clear To Send: 1 if the CTS line from the modem is on, or Abandon Call and Retry: 1 if the ACR line from the | .Input Timing—FET Storage
{ request bit (ICW bit 38). As long as the display request if diagnostic wrap forces CTS on. autocall unit is on.
bit is on, every scan of that interface causes the display 0.1 ng Indicator: 1 if the ring indicator line from the modem Present Next Digit: 1 if the PND line from the auto- |
register to trap the contents of the B data register. The is on. - cail unit is on.
display register traps the forced states of ‘clear to send’, 0.2 Dat? Set Ready: 1 if the DSR line from the modem is on, Data Line Occupied: 1 if the DLO line from the auto- CCU Clock
‘data set ready’, and ‘receive line signal detector’ when or if diagnostic wrap forces DSR on. call unit is on. 11 Time of Input Inst (in CCU)
diagnostic wrap mode is on because these bits are not 0.3 Receive Line Signal Detector: 1 if the RLSD line from the Power Indicator: 1 if the PWI line from the autocall
on in the B data register. : modem is on, or if diagnostic wrap mode forces RLSD om unit is on. 1-0 Reg Adr Bus
04 Receive Data Bit Buffer: 1 if the line interface receive data Bit is always O.
For the display register contents to be meaningful, only bit buffer contair(l;)a mark (1). This bit is O if the bit buffer Gate Input Data or inbus
. X S ° contains a space (0). C :
one display request bit may be on in an ICW associated - - pa - - — — - , - | ) X'46" Disol
with a scanner. Because each scanner contains a display 0.5 Dlagnost:;:eWrap Mode: 1 if the line interface is in diagnostic | Calt Originating Status: 1 if the COS line from the S nput isplay
wrap mo. e ‘
register, each scanner may contain one ICW that uses the P autocall unit is on. Write LS (in CCU)
display request bit. Input X'46’ should not be executed. : 0.6 Bit Service Request: 1 if the line interface bit service request Bit Service Request: 1 if the autocall interface bit rite !
is on. )
within 153.6 microseconds of the setting of the display - service request is on. . Note: The CCU clock, not the scanner clock, provides the input timings.
bit. This ensures that the data in the display register is * Diagnostic wrap mode forces Receive Line Signal Detector to a 1 for any line interface under test unless (1) the 3705 has a
valid for the interface just selected and is not the result LIB type 5, 6, 7, 8,9, 10, or 11 installed or {2) the 3705 was built after October 26, 1973. In both cases, diagnostic wrap
of 'a former display trap operation. mode does not force RLSD to a 1 for any line interface under test in the 3705 and RLSD is controlled by the modem

(integrated or external) on the line interface.
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y General General
OUTPUT xl_40': AND X‘41 ! Register (R) Output X'40' Register (R) - Output X'41'
: 0.0 * 00 %
Output X‘40’ loads an interface address in ABAR I5 ! ’ '
{attachment buffer address register) to the attach- 0.
ment base. When Qutput X’40’ is executed in pro- 0.6 Interface Address Bit 0, 00=1 10=3
v - Bit 14> Scanner 25 1=2 0.7
gram levels 3 or 4, the attachment base gates the 0.7 it = - 10
contents of the |ICW work register to the ICW input 1.0 Bit 2%& 010=LIB 1 101=LIB4 11 »
register where it is available to the control program 1.1 Bit 33 LIB 011=LIB2 110=LIB5 > —— | Rea Bi
Py fneans of Input instructions X‘44’, ‘45, and 1.2 Bit4# ‘ 100=1LIB3 111 =LIB6 :3 Substitution Ctrl Reg gg;
A7’ 1.3 Bit53 14 Bit 3
The control program must execute Output X ‘40’ }g g;: g?ﬁ Line 0- F (hex) 15 Bit4
1o initialize ABAR with an interface address 16 Bit 8° 1.6 *
associated with an installed type 2 scanner after - - 1.7 *
the 3705 is powered on and before other inputs !
and outputs are issued to the scariner. Otherwise, *Bit Position Unused
an input/output check may occur. _ :
Output X'41’ sets the substitution control register , L. FET r
bits in the attachment base. 00| 0.1]|02|03|04|0506}07[10]1.1]1.2|1.3[1.4|1.5[1.6[1.7| General Register Output Timings ET Storage }
' CCU Clock A B C}{D|] A BJ|]C DIJ| A
OP Reg Content for Output X‘40° OP Reg Content for Output X‘41*
0100 0XXX 0000 0100 ] |_°‘°° OXXX%ON 010(TJ Output X'40° : 11 Time of Output Instr Next Instr
2 : - Output ")'(,41. Pulsed Output 41 SCR
R field 1.0 CCU LOGIC
Z Bus . : Attachment BaseClock C4 €5 C6| C7|] coO <cC1| c2 €3 ca4
o 1
OP XXXX XXXX X001 XXxx (Outeut41) Substitution Ctrl Reg I
: - A Pulsed Output 41 SCR
OP X100 XXXX XXXX XXXX - Set BAR
Not OP Reg Bit 1.0 A CXxoo01
2ot b Pre Substitution Out 40L3 L4
Control Register- .
o CX001 EX006 o 2 Bus Fetch Buffer -
Output Inst -I ' {CW Input Register \
_— ‘ ' CCU sample ‘A From k ! 1 I
» 11 CD Time A | Output Data ?® Pre ABAR )
T3+T0 ! CX001 Substituti |
_ ] stitution Gate Pre BAR to BAR Not Gate Pre BAR to BAR
caooT l Control Register ' X X
CX006.
ccuroGic (Output 40) —l - H
L Set BAR
' OP XXXX XXXX X000 XXXX | A 3 — Scanner logic —
. Pgm Lev 2 Interrrupt OR i

utput Timings i ,
Output g Bridge Storage CX001 ; ‘Attachment
Buffer Address .
| CCU Clock . A E B E ¢ D A E 8 F c » 06§{07(10|11}1.2{13|14|15]16 Register Fetch v ICW work Register .

p Buffer
Out 40 L3 L4 €X009 Lev 2 Irpt
11 Time of Output Instr Next Instr - ) 4 R1M1 Gate Input Reg I TA5M1
) .(Not Pgm Lev 1 Current) or Pgmp Stop Lth FL + A ‘A X
Pulsed Output 41 SCR o — )) rpgm e 1A EERaZ) C2 Time T0 l
»c1t c2 3 ¢4 cs5i1celces colcitc c3 {Not Pgm Lev 2 Entered) or Pgm Stop Lt

Attachment Base Clock : _— j C1 Time . CX001 TA451
Substitution Ctrl Reg : A : | ICW Input Register |
E CX001 ’

Set BAR’ . Fetch Buffer —— TA211
Out 40 L3 L4 " "’—"
[— Scanner Logic
Fetch Buffer I : Not CSB Disable Lth ooy E/T" See B-130
ICW Input Register ¢ Qutput 4347 | OR ™17z A Al FL (Line Adr Bus Check)
- | TA921 Parity Error . Reset Level 1
* The CCU clock and attachment base clock are asynchronous,. I TB13

and their relationship for this example is assumed.

OUTPUT X‘40°, and X'41’ B'160
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OUTPUT X‘42', AND

X‘43’

B-170

) ) , , Bits S(_:ar! Unused Bits General Register Content for Output X‘42°
OUTPUT x 42 ’ AND x 43 g : L";"t . Upper Scan Limit Bit 0
. 1 1 16 ‘Upper Scan Limit Bit 1
csBselo . ThisCSB Output 42 (Pw\ 1o
csgSel1 | A Decods | Semele Mod Bits : foo]o.1]o2]03]04]os]06]07]1.0] 1.1]12] 1.3]14]1.5] 1.6] 1.7] General Register
[ | 1. 1.7
1-O Reg Adr Bus 0.7, P L
g TA911 Upper Scan Out Reg 1.5 ‘
— nn Limit Latches Set A - Bus Out
Out Good Parity B Output 43 Outbus pefroeder Output Data Parity Check —
— , Output 44 Sample Mod Bits ) A ik arity Chec OR L | see
A911 T3 End of CSB Output 45 OR Gate Output Reg X OR T8013 TB131 B-130
W2R1 A Output 46 — TBO31
' _1 Output 47 I
TA921
Output 43 Output 43 Output 43 Control Gate 15]1.6[1.7] Output Register
Output 43 Sync — : -
A A FL Output - - =
*—— Short POR .Short POR 4347 . For Output X'43" For Output X'42"
Outout Inst CCU logic TA921 startof __|OR Rst 43 Output 44 Indhalfdly (T172) :pf Control Logic sets latches
Qutput Inst ‘ CcSB T Sync Ottou s ey A _ .{see chart below for Output X'43")
11 CD Time Sample Output Data ’ utput OR utpu | Write i |
A A A CCU Time OR | Output 46 - X
TO+T1 —_— TA921 o
Output 47 4 | |
CQo01
[ ICW Local Store j
Output
Reg Pos. Position Name Set Function (0.0 = 1) Reset Function (0.1= 1)
0.0 Set Function A 1 causes the set function for output pos'itions 0.2 through 1.6 Must be a 0 if the reset function is on
when the corresponding bit is 1. This bit should not be 1 if 0.1 is 1. {bit 0.1 = 1).
0.1 Reset Function ‘A 1 causes the reset function for output positions 0.2 through 1.6 Must be a 0 if the set function is on
when the corresponding bit is 1. This bit should not be 1 if 0.0 is 1. (bit 0.0 = 1),
0.2 Display Request _A 1 sets ICW bit 38. A 0 does not change ICW bit 38. A 1 resets the ICW bit 38. A 0—no change.
Output X'42’ sets the upper scan limit in the selected 0.3 Not used No effect. No effect.
scanner. The interface address in the attachment buffer I .
address register selects the scanner, 06 ] _
0.7 Disable LIB pos 1 A 1 disables LIB 1. To do this, the scanner: A 1 enables LIB 1.

Output X‘43’ is executed to set or reset various
control functions in a type 2 scanner. The interface ad-
dress in the attachment buffer address register selects
the scanner. When Qutput X‘43’ is executed, the bit
configuration in the general register specified by the R
field determines which control functions are set or reset.

Selective LIB reset is caused by the set function. The
scanner sets the ‘mask LIB X errors’ latch that causes
the functions specified in the disable LIB 1 row. The
scanner resets each line at that line’s bit service request. -
The reset continues until the ‘mask LIB X errors’ latch
is reset by the reset function (0.1 =1 and a 1 in the

associated disable LIB position) leaving LIB X enabled.

A minimum of one scan period (153.6 microseconds) is
required between the time the ‘CBS disable’ latch is turned
on to cause a reset (1.6 = 1 when 0.0 = 1), and when the
‘CSB disable’ latch is turned off to end the reset (1.6 = 1
when 0.1 = 1). The scanner is enabled when the ‘CSB
disable’ latch is off.

0000C0CQ0

This resets the line/autocall
interface latches in all line
sets when LIB 1 {F 1 is selected

7
® Forces ‘control out A’ and ‘control in A,.

® Forces ‘control out B’ and ‘control in C’.

® Holds CSB data out lines 1-7 {IF 1 and 2) to 0.
® Resets PCF 0-3 to X'0’ (NO-op).

@  |nhibits ‘CSB wants a priority register’.

® Resets ICW bit 41 (L2 interrupt pending).

® nhibits the set of the ‘work register error’ latch in the check register.
® Forces ‘write’ at W2 (T3 + TO) to write into [CW local store.

Masks BCC 1-6 errors from setting corresponding check register latches.
A 0 has no effect. _

A 0 has no effect.

1.0 Disable LIB pos 2 Same as 0.7 for LIB 2. " Same as 0.7 for LIB 2.
1.1 Disable LI1B pos 3 Same as 0.7 for LIB 3. Same as 0.7 for LIB 3.
1.2 Disable LIB pos 4 Same as 0.7 for LIB 4. Same as 0.7 for LIB 4.
1.3 Disable LIB pos 5 Same as 0.7 for LIB 5. Same as 0.7 for LIB 5.
1.4 ‘Disable LIB pos 6 “Same as 0.7 for LIB 6. Same as 0.7 for LIB 6.
1.5 Type 2 Scanner N ‘A 1setsall 12 latches.in the check register and causes a level 1 interrupt. A 1 resets the check register latches and the level 1 interrupt.
L1 Request A 0 has no effect. A 0 has no effect. )
1.6 Disable Interrupt 1: ) A 1 resets the ‘CSB disable’ latch to enable the scanner.
Requests ® Sets the ‘CSB disable’ latch that forces the same disable actions as A 0 has no effect. "
. descrlbed in 0.7 for all LIBS. Note: The ‘CSB disable’ latch may also be set during a power
Resets the upper scan limits. on, during IPL 1, or by a reset switch operation. The program
O Resets the display request bit (ICW bit 38). must reset this latch in each scanner before the scanner can be
® Masks the setting of BCC 1-6 latches in the check register. initialized.
@ Inhibits the setting of ‘line sel error’, ‘in reg’, ‘work reg error’, ‘avail error’, and
‘BAR error’ latches in the check register.
Note: Output X’43’ can still set the ‘line sel error’ latch.
A 0 has no effect.
1.7 _Not Used No effect. No effect’
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Program Flag

: i bit sets

OUTPUT X‘44’ (ICW 0-3, 5-15) _ Pad Flag/Disable bit resets
. ‘ : Zero-Insert Control &
_______ R Flag Detectio .
] D‘ias?gle ggro?l nesert rl%lem PDF Bit 0

Output X‘44’ is used to reset the following secondary This page shows the implementation of Output X‘44’ Unused PDF Bit 1
control field bits in the ICW: stop bit error/receive within the type 2 scanner. When the scanner decodes Reset Modem Check PDF Bit 2
break/abort, service request interlock, character Output X’44’, the scanner gates the contents of the Reset Character Overrun/Underrun PDF Bit 3
overrun/underrun, modem error and flag detection/dis- general register specified by the R field into the output . PDF Bit 4
able zero-insert remembrance. It is also used to set or register. The scanner then gates the contents of the Sem se?’"’" lock PDF Bi
reset the program flag, pad flag/disable zero-insert and output register {(except 0.4 position) to the control equeft nterloc Bit 5 '
parallel data field in the ICW. The interface address in logic. The state of each bit received from the output Res(;: St:lr;‘ Bit PDF Bit 6
the attachment buffer address register selects the scanner _ register determines how the inputs to the ICW jocal J Br::k ] Agg‘:t"’e PDF Bit 7 .
and ICW associated with this address. store 0'through 15 are modified. Inputs 16 through 45 -0

00]0.1[02]03[04|0s|0slo7|10[11]12]13]14|15]16{1.7| Seqiaren

T

are not changed. Control logic generates new parity.

Output 43 CCU Logic )
Output 44 B [
Output45 | | Gate Output Reg x‘*‘%s.»;;;e_ Outbus
Output 46 ‘
Output 47
This , TAO21 OUTPUT
csBselo  CSB End of 92 REGISTER
28910 T3 CSB |
CSB Sel 1 A -
: W2R1 Al Ouput
y g Output 44 Output 0 To 15
1-O-Reg Adr Bus 0-7, P Output 44 sync A
N FL Output .
short POR ,__ M FL | short POR Output 43 #347 : o
OR ‘lor 44 Output 44
. gcruc : Py . ' A 1 in output reg posi- Regengra_tior} gf associa'ged
TA921 : ~ ; Output 45 | OR ' I tion resets the associated :S:V bt'trse'“?;:’s'tt‘:% Alin
—— e e Start of . geuTime | A Output 46 15"",,'2‘;31,‘,"{'#,;';'5‘?, associated 1OW bit (TA731,
 CCU Logic ' Wiy  CSB owparar | , | ge , | ra7a1, TAT51)
?Tm%%'ﬂt__‘ Samoie O l T0 A ‘ ' Output 4347 L—____._. ________._.__T_I______.__I;_. :
ime mple Output Data — : l
A - : Wi Write
TO + T1 _ I ‘ A , X
‘ . 2nd Half Delayed (T1-T2) : #
I caoot *Output Timing — Bridge Storage i . TA921 0 16 16
CCU Clock |ale|s|F|lc|o|lale|B|F|c|D]|]A]|E] ccu 11°
11 Time of Output Inst ) {Next Instruction) ' CSB Tlr[ne ;
Buffer Loy X n— ICW LOCAL STORE
1-O Reg Adr Bus Address
9 Register
e
Gate Output Reg 96
Output 44 Sync FL : . : = }
Scanner Clock (see note 1) Ri | 1| wi | R2 |m21 [m22|m23| w2 | R1 | M1 [wi|R2 | ~ : pC x 13 TASI
CCU Time -poteg————CSB Time —————p=leg-CCU Time _ ; ' : .
' Output 44 FL _____ o ' ICW WORK REGISTER
‘ . . ’ Parity Error . L . - S .
ICW Work Reg|ster‘ . x J . t Not CSB BAR E ‘
: B : Disable Lth fror
Write - [ : - » ' : NN
Note 1: The CCU Clock and scanner clocks are asynchronous, Fetch [ OR A ' See B-130
and the relationship shown is assumed for this example. Buffer R1T2 Reset Level 1 (Line Adr Bus Check)
: The shaded areas are active for this example. TA921 TB131

| *For FET output timing, see B-201
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OUTPUT . X‘45° (ICW

B-190

16-23)
OUTPUT X‘45’ (ICW 16-23) .  LCD Bit O " PCF Bit 0
Unused Bits .
: LCD Bit 1 PCF Bit 1
. ) LCD Bit 2 PCF Bit 2
Qutput X'45" is used to set the bits of the line control the scanner gates the contents of the general register speci- LCD Bit 3 PCF Bit 3
definer (LCD) and the primary control field (PCF) in the fied by the R field into the output register. The scanner then
ICW. The interface address in the attachment buffer address gates the contents of output register positions 1.0 through
register (ABAR) selects the scanner and ICW assocuated with 1.7 to the control logic. The control logic inhibits the regen- , _ GENERAL
this address. eration of old ICW bit positions 16 through 23, and sets a 1 00101102]03)|04|05}06/07]10 111213 |14}15 16|17 | ReG|STER
. . in the new ICW bit when the associated output register posi- !
This page shows the implementation of Output X‘45’ within tion contains a.1. ICW positions 0-15 and 24-45 are not
the type 2 scanner. When the scanner decodes Output X’'45’, changed. The control logic generates new parity.
| CCU Logic
te Output R
Qutput 43 Gate Output Reg
Output 44
Output 45 .
Uk End of Outpuas | " 00] 01|02 13|14 |15 [16 |17 | QUTPUT
CSB Sel 0 CSB ] ' : - ! ! - : : REGISTER
| A T3 Output 47
CSB Sel 1 . ‘ Output -
] W2R1 A 5 TA921 Ourout 1610 23 B | TBOS1
I-O Reg Adr Bus 0-7,P Output 45 utpu ° X
Output 45 Sync A F
Out Good Parity A - ?;_:{)7“
Short POR FL | short POR  Output 43 Control Logic
OR OR 2::‘:5 OQutput 44 | Regeneration of old ICW |
an1 Qutput 45 bits inhibited. A 1 in the
ey Start TA921 . P OR output register position
—_——— e — e — o . of CCUTime | A Qutput 46 sets the associated new
CCU Logic | W1R2 CSB Output 47 ICW bit (TA111, TA811)
t
%%t?ﬁ—‘ oo 5 | TO A Output 4347 F-———-—l—-—-—--—-————l————-—’
ime tput Data
' A (2mele OUP | w1 ‘ Write
TO+Ti A X X
| 2nd Half Delayed (T1-T2)
CQo01 | TA921
0 15 16 23 24 45 2P
(]
. . . ccu
Output Timing — Bridge Storage* Output Timing - Bridge Storage CSB Ti‘ne
- - Buffer X ICW LOCAL STORE
Address ) ‘
CCU.Clock IAIE IB |F|C DV|A|E|BIF|C|D|AI EI - Register
11 Time of Output Inst (Next Instruction)
96
I-O Reg Adr Bus

Gate Output Reg

Output 45 Sync FL

Scanner Clock (see note 1) 1 I M1 ’ w1

R A2 |M21 |m22|m23 | w2 | RY | w1 | wi | Rz |
CCU Time p-r-¢——— CSB Time CCU Time )

Parity Error

and the relationship shown is assumed for this example.

The shaded areas are active for this example.

Output 45. (Output 16-t0 23)
ICW Work Reglster X X )—C
Write » -
Note 1: The CCU Clock and scanner clocks are asynchronous, Fetch -

*For FET output timing, see B-201

2000000000

0000000

Buffer |

1R1T3
X

ICW WORK REGISTER

TA511

. Not CSB
Disable Lth
OR A
R1T2 Reset Level 1
TA921

BAR Erroif.

FL

See B-130
(Line Adr Bus Check)

TB131
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Set NRZ!I Control SDF Bit 0 SDF Bit 5

OUTPUT X‘46’ (ICW 24-33) (ICW bit 44) _
. SDF Bit 1 SDF Bit 6

. . . . . L . Unused Bits SDF Bit 2 SDF Bit 7
Output X‘46' is used to set the bits of the serial data field fied by the R field into the output register. The scanner then 5 SDF Bit - :
(SDF) and the NRZI control bit in the ICW. The interface gates the contents of output register positions 0.0 and 0.6 Bit 3 SDF Bit 8 .
address in the attachment buffer address register (ABAR) through 1.7 to the control logic. The control logic inhibits SDF Bit 9
selects the scanner and.ICW associated with this address. the regeneration of old ICW bit positions 24 through 33 and
44 and sets a 1 in the new ICW bit when the associated GENERAL
This page shows the implementation of Output X'46’ within output register position contains a 1. ICW positions 0 through REGISTER
the type 2 scanner. When the scanner decodes Output X‘46’, 23, 34 through 44, and 45 are not changed. Control logic
the scanner gates the contents of the general register speci- generates new parity. r
CCU Logic
Output 43 .
Output 44 Gate Output Reg
Output 45 __|
—— OR
. Output 46
This
.CSB End of Output 47 OUTPUT
CSB Sel 0 : CSB — REGISTER
A : : T3 TA921
CSB Sel 1 : Output
— Output W2R1 A , 46 : o ] | TBO51
46 . Output 24 To 33
1-O Reg Adr Bus 0-7, P Output 46 Syn X ' X
m— Decode k yne Al FL Output L NRZI Control (ICW 44]
Out Good Parity A 4347 .
, Short POR FL | short POR Output 43 Feoma —— — %"
TA9T1 ‘  or ' '
\ OR Rot 46 Output 44 | Logic Regeneration of old ICW
t 45 bits inhibited. A 1.in the
TAS TA921 : Qutput 45 | OR l output register position I
— e —— e — Start of CCU Time A Output 46 l sets the associated new -
CCU Logic , _| winy G5B — Output a7 . | ICW bit (TA231, TA271) PG
Output Inst l To ‘ A
—d] A : Output 4347 -_—l— ] — —
11 CD Time Sample Output Data dtoy
A I w1 Write |
T0 + T1 | A X X X X-X—X
2nd Half Delayed (T1-T2) : '
€Qo01 | |
. 0 23 24 33 34 44 45 2P
0
. CCU
L. . . # Time
Output Timing — Bridge Storage cSB i
; Buffer X » ICW LOCAL STORE
CCU Clock |A|EIB|F|C D|AlE.|B|F|c|D|A|Ei Address
‘ ) Register
{Next instruction)
11 Time of Output Inst
96
1-O Reg Adr Bus
Gate Qutput Reg PC| TAB11 . T RIT3
X
Output 46 Sync FL ' . -
Scanner Clock (see note 1) R | M1 wi | R2 w21 [m22|mza| w2 | Rt | mi | wi | Rz |
CCU Time CSB Time CCU Time ICW WORK REGISTER
Output 46 FL :
(Output 24 t0 33) I
Parity Error TA511
ICW Work Register ~ X X y - '
‘ Ditla Lt | (—BAR Error See B-130
. isab