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1. BASIC PRINCIPLES 

INTRODUCTION 

This manual provides reference documentation which 
describes the normal operation, sequences, and circuitry 
of the model 206 Disk Pack Electronic Controller 
(DPEC). The following is a list of related literature: 

Model 206 Disk Pack Electronic Controller Func
tion and Operation, form number 1084365. 

Model 206 DPEC Illustrated Parts Catalog, form 
number 1104189. 

Model 206 DPEC Test and Field Documentation. 

Model 206 Disk Pack Drive Function and 
Operation, form number 1084324. 

Model 206 Disk Pack Drive Theory of Operation, 
form number 1084332. 

GENERAL DESCRIPTION 

The 206 DPEC is a hard-wired controller that includes 
all the hardware for synchronizing the interfaces between 
the B 1 700 Disk Pack Control (DPC) and the 206 
Disk Pack Drive (DPD). 

The controller is designed for a maximum configura
tion of one by eight spindles of disk pack drives. All 
DPEC's are capable of one by eight operation with no 
modifications. Standard 25-wire interface (parallel) is 
used between the DPC (host system) and the DPEC. 

The DPEC acts upon I/O instructions from the 
B 1700 host system, performs the operation specified by 
the I/O descriptor and, upon completion, generates a re
sult descriptor containing the operation completed and 
any error status information. 

1095650 

BLOCK DIAGRAMS 

The following paragraphs and figures describe and il
lustrate the block diagrams of the sections of the DPEC. 
Figure 1-1 contains an introduction to the block diagram 
legend and an index. 

NOTE 
In the following discussions both TRUE 
and FALSE, as well as LOW and HIGH, 
are being used. Because of the logic symbo
logy used with the DPEC, a LOW level 
signal (approximately 0.0 volt) must not be 
considered as being either a TRUE or 
FALSE level unless the source of the sig
nal is known. 

When referring to the schematic diagrams, any time 
a signal name is followed by a slash, the active level of 
that signal will be a LOW. If the signal name has no 
slash, it is to be considered a HIGH active signal. 

When using the block diagrams, it must be remem
bered that "signals are shown HIGH active regardless 
of their actual sense" (state). If the actual sense of the 
signal is required, refer to the schematics in the test and 
field documents. 

SYSTEM BLOCK DIAGRAM 

Figure 1-2, block diagram B2, is the B 1700, 206 
DPEC, and 206 disk pack drive interface. 

LOGIC OVERVIEW 

Figure 1-3, block diagram B3, is an overall view of 
the DPEC logic. The individual blocks contained in this 
diagram will be discussed in the following paragraphs. 

1-1 
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PAGE NO. 

Bl 
82 
B.3 
84 
BS 
B6 
87 
88 
f39 
BlO 
811 
812 
813 
814 
815 
816 
817 
818 
Bl9 
820 
821 
822 
823 

NOTES: 

TITLE OF BLOCK DIAGRAM 

INDEX AND NOTES 
1700-DPEC-206 DRIVE SYSTEM 
206 OPEC OVERALL DIAGRAM 
PROCESSOR INTERFACE 
MAINTENANCE BLOCK 
OP, VARIANT, UNIT REGISTERS 
ADDRESS DECODER 
ADDR CNTR, f~EGISTER, EPC GENEfMTOR 
AUXILIARY ADDRESS LOGIC, ADDR COMP REG 
PSP BUFFERS AND REGISTER 
FIRE CODE LOGIC 
Mf1IN SERIAL MPXR 
MAIN CLOCK-DATA SYNC 
SYNC CHAR LOGIC 
CM LOGIC 
OM LOGIC 
DRIVE INTERFACE 
RD AND ERO LOGIC 
MAIN MODE LOGIC 
SECTOR LOC CNTR AND DECODE 
OLD CYL-SEEK STATUS 
TIMER LOGIC 
FORMAT CONTROL 

l. In this set of block diagrams, signals are almost always shown high active 
regardless of their actual sense. 

2. Groups of signals are often shown as a single line with a diago!lal cross 
hatch and a number indic.ating the number of signals referred to. Signal 
names are also written in a shorthand form. For example, DA TAnn (nn=00-15>~16, 
represents sixteen wires whose names are DATAOO through DATA15. 1 

3. The page nwnbers written inside blocks Ce.g, P39, or P78> refer to the schematic 
page(s) where this logic block Is shown in detail. Occasionally reference is made 
at the right or left margin lo interconnecting block diagram pages (e.g. 81 or Bl 9). 

Figure 1-1. Block Diagram Legend and Index 
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UNIT 

---==.=-"-'---I ... c 

zoc.. 
DRIVE 

1700 l,.J 

20G 
OPEC 
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q ____,-'-"-'----""-; -=--=---

' I 
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I 
I 

lt-JF 

DPC PAIZ 

UNI\ 
.... , 

~---:_ 20<0 
---~D~M~ _ _, D21VE 

_ _9h]"A -- UNIT 
CL<PCK .r 7 

Figure 1-2. System Block Diagram 
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PROCESSOR INTERFACE 
This block diagram illustrates the receivers and trans

mitters used for ·the actual communication between the 
OPEC and the DPC (see figure 1-4). The interface lines 
are parallel lines INFO 00 throu2h INFO 15. DPC PAR, 
DPC SEL, DPC EXEC, DPC READY, DPC BUSY, 
RDY STATUS, and DPC CLOCK. 

Data coming from the DPC to the DPEC is received 
by four DM8837 and three DM8096 circuits and used 
as part of the 16 lines driving a common internal bus. 
There are eight sources driving this bus. The internal 
bus lines are designated DATA 00 through DATA 15. 

Two 74180 integrated circuits are used to check the 
parity on the data lines. 

MAlf\ITENANCE BLOCK 
Each DPEC contains maintenance control facilities to 

simulate a DPC when the DPEC is in a local mode (see 

(nn=OO-tS) 
INF¢ fir"\ 

1'1~- IC.. 

DR:- 12!';£.'L _ 

rt DPC PAI< ___ _ 

XMTR'-

__ 12EADY \ 

'T'O r~ XMTi<:O.f-=:=j~USY~~· 
DPG l---R-OY_S_r/_lr_u_s_-18T23s _____ CK DPC \ 

-~ 

W11631 

Figure 1m4. Processor ll)terface 

1-4 

figure 1-5). All local operations on the DPEC are per
formed using the maintenance controli panel mounted on 
the card in location F. All information is entered using 
16 vertical pushbuttons. The switches are used to place 
information on the switch bus lines through the switch 
bus register. The display drivers are then used to illumi
nate the appropriate LEDs on the data display. The out
puts from the switch bus register latches are also used 
as input information to the read/write memory inte
grated circuits that form the maintenance memory. The 
maintenance memory has a capacity of 256 bits, a~
dmded m"toT6 words ol 166its4 eacli. Four memory ad-··-

·~-dfeSsaiSptayLEDs anCTiiispfay·anve!rs are used to indi
cate which one of the 16 maintenance memory words 
is being accessed. 

When the DPEC is in local mode, 15 control switches 
are enabled. These switches are used to control the main
temmce logic. (Refer to the 206 D PEC Function and Op
eration manual, form number 1084365, section 4.) 

W11632 

MEM 
A.COR 

t>1SPi.A'I' 

4 
LED~ 

PIS 

IO CONTROL TEl2MS.. 

4 

Figure 1-5. Maintenanc1e Block 
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D!ITA.JJ? In 1--------u=IV=rr-=e>_.:;.3_.-1..--
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LD UNI_T_C_T /----<1Lo 
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/
63 

IN UNITCT EN P"1 
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_ PWR_!?_[_:SE_T_/ __ -.q 
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3 6U"1IT2'"" 

{ll•0-2.) 

Figure 1·6. OP and VARIANT Reg, 
Unit Reg/Counter 

OP AND VARIANT REG, UNIT REG/COUNTER 

A series of D-type flip-flops are used to store data bus 
information for the appropriate OP code and VARIANT 

i_;,J i __,. 

J.,; } 

AD-9(J 12./3IT 
.Sl/8T. 

A0-"1-4-5 CONST: 
(,LIJ. 

J 
74321.s 

P8 
.2. 

(n n = oa-15) 
~----. 

WD81/ CO>J- 2 
W/81/ TR~L 

12. 

12 err Aooc-1? 

·~ 7~,ieJ!S 
pf, 

12-

information which is available on the bus at clock word 
1 time (CK WORD 1) (see figure 1-6). 

Unit designation information (UNIT 2*n) is obtained 
from the internal data bus lines through a synchronous 
4-bit counter. The outputs from the counter are unit des-. . 
hmations 0 (FIRSUPINDbE) through. uuit-designatio'A 

~:UEIQJ!TH .. SPJ.!iDL~f •. --·-- - -· 

ADDRESS DECODER 

The 16 parallel lines of address data are loaded into 
three 74157 integrated circuits. The cylinder, head, and 
sector will be calculated by a division process (see figure 
1-7). During the timeJha,1...the contro1JQ&js_J1~s the_ 
AD44s .~rm..l.B1J~,, t.h~ig__<lr~ .~~ .JtiI<.:lli!!.L\VilI ~~. 

. . mm he c lmder ~~dr~.s,s. Durine; the time .A'I59.0... 
IS TRUE, the ad ress aecode circuitry win be determin

,.. ing the ~roper fiead" idOress.-~~D.eroaJri~et, 11fter·1lie 
-1iead div1s1on processllas been performed, ~-wnr be the 
-~f; ,, .• 

The five 74195 registers will provide the final cylinder, 
head, and sector information as decoded from the input 
data. 

12 

12. w 12e1 r 7 ADSU.Z+nEB 2./ I P/.S/P 

NPXR /l.. R£6. 
(11.::. O-t;) 

AD.81TIZ 
.3 J 

7"1157!5 7~195',s 

P8 p~ 
ADCYL2M:i 

ND£ I L 061~ ___ __,,__ __ __ 
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c. "KSMJ.I& 7'1161 
-=-.-:..-..-~--1tS~I t----+--+~H 
MAI>J-lLR 

P7 

I Wt.'4. 
2/1 

3 ' 
7100 
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"1-

68/T 
D FF 

7'1/7~ 
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R£6. 

4 2. 
7~ms:s 
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Figure 1·7. Address Decoder 
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ADDFfESS COUNTER, REGISTER, AND EPC 
GENERATOR 

Thie address counter is used primarily to isolate the 
address decoder output logic until it is ready to be used 
to supply serial header information to other sections of 
the DPEC (see figure 1-8). 

,,A 24-.:tJ.jLJ,li&tallel-to-seriaL,.u:W.tec,is used to convert 
the parallel addr~s!_," s;Q.u.nter clata (AC) to ~hs. .. !e.fi~l 
headt!t~(SER HEDR) dat.,~..,,., /, :1 .,i,:J,~· 

_1'he SER HEDR .info.tmEttiOn is afao q~e4.J:1.s.,._!.n i~~t 
,_!Q..&~l!~~J_ii~-J..s!d.r~~S..~.e~ror _pr9te9,,t1~?11 .. code (EP?:cnar- . 
acter). en the pack :ls initializeu, the address EPC 

Cfiirac'fer"will be written at the end of the address portion 
of each sector. 

The seven word, thret:-to-one multiplexer (consisting 
of four 75153 integrated circuits) is used to provide the 
sector interlace that is used on the model 206 disk pack 
drive. 

81--A_D_CYL__..._~·n I a'YJR 10 JO AC CYLeK-n (71. ,,.~.,) ( l'1. '1-9> ~---/l, i--_.,..._.___,..,___ ______ ,,,,___ z 
'/ ~0sJ5} f ~f_HE_:IJ~n 1'l "'"•Z) 

~ _ej_ i---------l!_!J_D $_;:!~kl• 

1-6 

A 0 HED2-*n 
(11., (')•2) 

fi1 AD SEC2*n 7 
(11: (J .. ,) 

~w 

LOOPSECT/ 

ADD 84 2'* n 

.B'J ItfTl.SECn 
(;t. ()·') 

ENADDRCT 
CTRL 

CM2.·0Mll WGIC 
GTM8F"RIO 

WR32HEDR 
PJ7 

S7:ADCMP ; ~ 

r" 
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7 
7W 
3/1 

7 MPXR 

2 

, ________ £._,y_o_ti;_f_·c_Y''=._,.. 
END~~TRK., 

OE-
C.OOE 

LOl>lC 
P9 

GND 
JO 

GN 
3 

24-B;'t 

PIS 

REG 

eJ.L 

£PC 
GEN 
Pih -.· 

f( ~ .,; 

t----~---------~-~r~(~'frf._rm_~~.E9 

Figure 1-8. Address Counter, Register and EPC Gienerator 
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AUXILIARY ADDRESS LOGIC AND ADDRESS COMPAR "'" .. ~ectgr~µ~,.1?~. nl.Jl!!P!!~~ ~S, 0, 46, and 1: The lastfour 
E REGISTER sectors, .. l?rior_J_ocxstPW~nj ~o"'1ii~X,.Wilt be··--nwn6erea 

The 84-adder i~.J.i~5!-'Y .• ~en addressing a spare sector 8~~2z-:~~:t,.~; fR.efer._t() the 206 DPBC Function' 
on =·tr~. ck on h~ad .4 (s. ee .. fi.1gu·r···e."t .. ·.:.'9).: Tiievaiue. Of and Operat1on~~8.:'1~~ft!'t rflll!lber' 1084165.) 

_tfie ,li...vm~@J [aClaed_.!2 .. !h~ 8~~iWlreis": --·---·When the des1rea sector address (AC SEC 2•n or 84 
. th..$WWlll"QJmate....a~~.sealOr. - - ····-" ADDER) and INTERLEAVE sector number are equal, 
· The sector address multiplexer is used to select either the. term DSK LOC EQ will be TRUE, indicating the 
spa~re sector information (84-adder) or address counter desired sector on the pack has been located. 
sector information (AC SECT 2*n). The term SEL g4 The disk location decoder is used to sample the disk 
ADR will determine which is used. location counter and produce the term LOC 89/ when 

The output of th' ~ lociltion countec(DISK LOC the final sector count for a particular track is reached. 
CNTR) will be sequential sector information. Ihe:TN- (LOC 80-89/ will be TRUE when the last five sectors 
~tc·~wil[liitiis~<L.mimarilr d_urj.~g_ the .. are being read. It is a test point, not a logic term.) 
mtt1ahze._operat1on. This logic will be used to provide The address compare register is a series of four 7474 
the: proper sequence of sectors required for the interleave D flip-flops used to latch conditions of ADDRESS 
pat~te~ that must be wri~ten on the disk pack. The model . EQUAL, CYLINDER/HEAD EQUAL, SECTOR 

--h~=~~in~~,:.~~~';,'°~~e~o[:.i~~ .. ~~: . :g~~t: and EPC (ERROR PROTECTION CODE) 

•j -I'~- !' 5' "'c~t"'·' ··'; ..;-~, c;._,-;', 
. ..,I - r· . ,. 

ACSE.CT2*n 

\• 
,~ ' \ ( 

. \ 
. 1 

W11836 

. ~ 

·_ 

N3 

N3/ 

N2 
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SEL 8.f flDR 
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. '\"- (;y 
?"CL OSK LDC 

CK /0 MHl 
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l 
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~-,_/ ~ 

DISK 
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OJTR 
Pl.3 

7 
~ , 

l_ i T SECT DISK 
1 

7 OSK lOCfQ/ NIDR LOC -, 
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Figure 1-9. Auxlllary Address Logic and Address Compare Register 
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PSP BUFFERS AND REGISTER lines (see figure 1-10). 

READ OPERATION ~i., 

· Senaf <laia"fmm_.the_driye _(SERDT AIN) i§_J.oaded_into _ 
the' 16·-b.~_t"p~.r.~!~~l_:~~~-1-E~E~!~ ... !~_gistec.a.t L~BJ~Q. 
time·: This information is then available to the read buf-

,......-.... ,-... ~~·-.. •'" ,, ............. •-'~Irr< ,, 

~RIT_E O..f.EBA!!~~-,r 
'Tlie 16-bit write buffer c:ontains a series of D-type flip

flops used to transfer the internal data bus information 
into the parallel-serial-parallel register .. The .£~n1llel. d.ata 
input is clocked into the wtj.te b\lffer at ~QWJ~~Jlf'Flr -1ei~·-·which consists of four D-type flip~flops. The read 

buffer is a tri-state output device. The tri-states are high, 
low, or high impedance. The high impedance state is nec
e:ssary to isolate the read buffer from the internal bus 

~~~f?t~~~~t~~,u1!m~!"~,~~: 
~he 10 m,egahert:~~BJ,Q~1'--~!9M!!~) .. 

1-8 

,, ___ ..____~-~. _,_ ____________ ii 
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D4TAnn f/, 

(nn = 00-JS) 

16 BUFFER 
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OF 
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~--~---~~----oCK ,...---illlo.(:>CJ< 

8ERDTA IN 

LDPSP.P£.G 
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74/75lll 

-----~-----------' l..DF·'DBFFR/ 
~~~~----~---

RD PJBS EN 

4 

74Sl9St. 

~~~~~~~~~------~~~~ CL RD ifr::_R_._ __________ _ 
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AF..AD 
BUFFER 

~ sns :....16 
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OF J 
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D-TYPl 

Figure 1-10. PSP Buffers and Register 
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FIRE CODE LOGIC 

A series of three 8-bit parallel load shift registers, two 
quadruple D-type flip-flops, and four exclusive OR cir
cuits form the Fire code generation circuit (see figure 
1-11 ). 
.. §erial data (FIRE IN) is used a& the inpiJJ to ~ 

_ cod .. ~~e~~~~l~ll~~~~£!.1:1aLfir~ ~<2Qe .. ~Q.ti!£~~
mat are written at the end of each sector of data on a 
pack. 

SE: ROTA I~ 

FIRCMPEN 

eusY 

FIRESHEN 

FIR ENC EN 

W11638 

TO ALL 
RE6/JTlR 
CLR INPIJr.S 

Three flip-flops and an exclusive OR are used to check 
the Fire code that is read from a sector (SRDTDL YD) 
and it is compared with the FIRE OUT signal from the 
Fire code generator. If the two signals are the same, no 
Fire code error exists. If any of the 180 bytes are found 
to be incorrect, the Fire code characters will not com
pare, and the term FIRCDERR will be TRUE, indicat
ing a Fire code error ha~ been detected. 

~IRCOERR 

FIRE-OUT BIZ 
.,___._..._.~------------~~---

2-BIT 

XOR 

10·-BIT 

a 

fl£G 

XOR 
2-BIT 

I( 
REG 
XOR 

?-BIT 

REG 

Figure 1-11. Fire Code Logic 
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MAIN SERIAL MULTIPLEXER both SERMPXRO and SERMPXRl are LOW, the 
SERDT AOT will contain SER HEDR information. 
When SERMPXRO is HIGH and SERMPXRl is LOW, 
PSPSEROT will be seen at the output. When both 
SERMPXRO and SERMPXRl are HIGH, all "l's" will 
be seen at the output because + SVR is applied to the 
lC-3 input at RS0-3. 1Ju:: 10 ,.!!!;Jah.sm.~k.Js used 

The outputs from the main serial multiplexer are FIRE 
IN and SER DTAOT (see figure 1-12), Depending on 
the combination of input strobe and select polarities, var
ious input lines will be displayed at the outputs of the 
multiplexer. 

The SER DTAOT output can contain SER HEDR, 
PSP SEROT, FIRE OUT, or an all "l's" pattern. The 
t<,rm SER DT A=O is required as a strobe to obtain an 
output. The combination of SERMPXRO and 
SERMPXRl will determine which one of the inputs will 
be seen at the output. When SER DT A=O is LOW, and 

..JJL&lock the SER PTAO:T. 

i .. 10 

~ +5VR FOR ALL ONE'S) D 

SER D11t =Q (FOR ALL lE.r-?O'S) 

SER MP}.R I 

The FIRE IN output can contain SER HEDR, PSP 
SEROT, all "O's" or SRDTDL YD. The SERMPXRO 
and SERMPXR 1 terms witll be used to select the inputs 
that will be used. 

y SER_M/'XR O 

CK 
'S74 

SER CffAOT -.Bl7 

SER MPMH~ . · ............ .,_ ... -· · ... .,§~-~ .... · 
----------------4$A~,_;;.._........, .. 

813 __ .. ·_S_E_R_D_TA_I_N_-..J(L_R_-'""'I)____ rf 1SI 5 ~ 
·;; GND ___il!R-2 I W'-2 c 

$/() ~- PSP SfR OT (1/R-DATA .. ·I, W-1 B 
~B----/--S_E_R __ H_E_D_R~~(I~/_R_-_~_PD_R_-~1~~---A 

FIP.E.IN -Bl/ y 

GND sm 
CXl~MHc 

DEFINITIONS: 1. -1 REFERS TO THE 180-BYTE DATA FIELD TIME. 

2. ·2 REFERS TO THE 4-BVTIE FIRE CODE TIME. 

3. _B..AEFERS TO READ ANO VERIFY OPS. 

4. Ji.REFERS TO WRITE OP. 

5. !!!!.- INITIALIZE AND RELOCATE OPS. 

6. DATA AND ADOR SPECIFY WHAT IS TO BE WR11TEN. 

W11639 

Figure 1·12. Main Serial Multiplexer 
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MAIN CLOCK AND DATA SYNC LOGIC 

The basic clock fteq.uency . generated in the DI!F.c..is 
20-mega~ertz. This frequency is then divided by 2 to 
produce a symmetrical 10 m~gahetj:_?..-'-cJock (see figure 
1-13). ·-

The drive clock integrity logic is used to ensure that 
the 10 megahertz clock from the disk pack drive is within 
nominal tolerances. The terms DRIVCKOK and DRIV
CKOK/will be monitored to verify that this condition 
is maintained. 

Three pairs of matched 7440 buffers are used to dis
tribute the 10 megahertz DPEC clock throughout the 

2.fbMJ-lc 
osc 
AND n DIVIDE Cl<IOL~t 

BY TWO 

~YNCHRON. 
-.$W_ nLL6ll CLOCK 

__ .5~~=-~------1 SWITCJ.I 

£Alli< DE r r---1 AND 

BVSY DRIVE 
CJ.</DDRIV CWCK --·----- INTEGRITY 
CK Wr/JRD I/ LDGIC 

-
RAW DATA 

AAWDTATN 
AND 

$£:RIAL 
READ DLYD HEAD'E'.R 

Df:-SKcw 

SEFLHEDR .SERtAt... 
HEADER BB 

C.OMPARE 

W11640 

DPEC. Three 74S74 flip-flops and an exclusive OR are 
used to deskew the serial header compare information. 

RA WDTAIN (data from the disk pack drive) is 
clocked and compared to clocked SER HEDR informa
tion by the 74S86 exclusive OR. If both RA WDTAIN 
and SER HEDR are in sequence, the term HDR ERR 
(header error) will be LOW, indicating that no error con
dition exists. 

After being processed by two 74S74 flip-flops, RA WD
T AIN becomes SERDT AIN. This processing is per
formed to eliminate any noise spikes on the data lines. 

CKIOMHZ/ 

C.KIOMH~ 

CKllJMHll 

C><t0MHl2. 

CK.Sf't':J.li! 

DR!VC.11.. rJ~ 

SER DTA IN 

HEDR_ERR 

Figure 1-13. Main Clock and Data Sync Logic. 
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SYNC CHAR LOGIC 

A 74ll95 shift register integrated circuit is used to de
tect the 4-bit character preceding the address header (see 
figure 1·-14). SERDTAIN is used as the JK input to the 
shift register and is clocked by the 10 megahertz clock. 
The tenn ENSNCDET (enable sync detect) will also be 
required to enable this circuit. Immediately after this 
condition takes place, ST ADRCMP (start address com
pare) will be TRUE. On the following clock pulse, AD
SN CSTF will be TRUE, indicating that the address sync 
start flip-flop has been reset. (The note on the schematics 
and block diagrams "NOTE DOUBLE INVERSION" 

CKl~MHl: 

SERfJT"AIN 
ENSNCDET 

AOFUOXUP/ 

W11641 

refers to the use of the reset state of a flip-flop, indicating 
a TRUE condition. A LOW TRUE into the flip-flop pro
duces a LOW TRUE output from the~ set side of the 
flip-flop.) 

The second time a 4-bit sync characte:r is detected, the 
DTSNCSTF flip-flop will be set, indicating that the data 
sync character has been de:tected. STDAXFR will also 
go TRUE at this time, indicating the start of data trans
fer. 

The term LDSECLOC/(load sector location counter, 
LOW TRUE) will be generated at the start address com
pare time. 

STADRCMP ----

~-+--+-+-~--~A~D~S~Y.CST,E__ 

)::> LD..S E: C.L ~f C../ 

·a--+-~-------DT __ SM_C_ST __ F_ 

DT SNCSfF/ 

Figure 1-14. Sync Char Logic 
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CM LOGIC 

The controller message (CM) data multiplexer and se
lectors (four 74153 integrated circuits) are used to select 
ACHED, ACCYL, PLO, and UNIT terms to produce 
eight CML lines (09-16). These eight lines will furnish 
one-third of the inputs to the 24-bit parallel-to-serial shift 
register (see figure 1-15). 

The terms CM R/W/ (read), CM R/W (write), and 
CM ADD M/ (address mark) are used as inputs to the 
SHORT CM DATA multiplexer. These terms plus 
CMODE 01 and OFFSETEN will be used as inputs to 
the 74165 shift register to produce the first ei~ht bits 
of the CM message. · 

·~ 

IJArA LIA/ES t. ... 
7 -

CNS€L CM 
~ 

CMLtMO C TRL. --L¢GlC CMSrARr -"' ... 
CKIOMJ.12 

~ 
t>MCl</0 

P~I ~ • 
.... -- ' -

CM 
~ /)ATA 

bATA LTA.tES .2.f 
MPXR L-.., 

J. .SE L. I 

CMSE.LHb~ 
HD-1 

- L¢GIC -
PIZ 

~ATA LJNEJ J.L ..... 
T ---

W11642 

The outputs from the CM data multiplexer (CML09-
CML16) are used as inputs to the second eight bits of 
the 24-bit shift register. 

The final eight bits of the CM message will be obtained 
from the last 8-bits data multiplexer. These bits will con
tain the high-order address counter cylinder information 
and enable write data. 

The three shift registers are in series, and their output 
is used as the D input to the CM parity generator. 

The CM BUF output is obtained from the deskew flip
flop. The D input to this flip-flop is either CM SEL, 
the 24-bit shift register output, or the parity generator 
output. 

PARJiY 
6!>J 

-- & MPXR C.M-BIJPF _ 

/)e·Sl<.EW 
.. :a17 

.SHIRT FF 
CM <t_i;;; 

DATA 

1 MPXR 
7"1'/S 7 _l_1i 2-'f 8JT 

P22 ' -
"'""'k P/5 ();t-H; 

~ -- ..SH!PT 
' 

-~ 

~E~ 

~ .:J 
--- 7~ ltoS's ' 

LAST ~ .... F2.2.. 
8 ~li.S -T --

bATA 
MP~~ 

P22. 

Figure 1-15. CM Logic 
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DM LOGIC 

The 206 disk pack drive communicates with the 206 
DPEC by sending a serial dtjv~-m~~s.~&~ .. (!?M)'. A DM 
c:an onlly be sent while die controller has tlle drive se
lected (CM is HIGH). Unless this condition is met, the 
drive s1tatus is stacked in an unselected drive and sent 
when the drive is selected (see figure 1-16). 

The eight DM lines coming from the maximum of 
dght 206 spindles are gated by the unit designation level 
on one of two drive interface cards. The term DMDA-

Gf'l.SEL DM OMCS2*!1 
C.TRL (1t :fl 0-1) 

16 
lJ/'1.SRlLI-? r L¢?IC 

i ,,, 

rt'1 ~:~' - . \. 

P23'' 

., 

.... 

TAIN is sent to the DM control logic and the deskew 
tlip-flop network. 

The des.kew. flip-flop produces terms called DM~UF 
and PMBUF I that are at a 5 megaher1c.~...r~~e. These two 
terms will be used to gatie the first seven bits of DM 
data and to gate the 24-bit serial-to-parallel register. 

The first seven bits of the DM are stored in seven 
748109 JK flip-flops that are clocked by the term DM 
CLK.. 

The remaining 24 bits of the DM are obtained from 
three 74164 serial-to-paraHel registers .. 

131T.S --.. 1-7 

14-.. DC.-
MPXI? -- AND -
CTRL 

P2."I-

DM 
l!U r.j 
I· 7 
RC.tJ 

7 
7.Y.S/"9 

FF'.s 

Pi!.4 

DMCNTJ./t 

Af)lJRJNI)~. !-·----
DROA/LIM 
~-----

DR-READ' !--------
{..M_cRRO 
~-----

L 
I? 

PRVUNSE.' L. 
LPNG_ D/ t-·---··--L 

\. 
OMOATA/N _... 

D£-
DMBIJF 

2-9 
.S l<EW -- - &JI r -- -- -... 

FF {_~f,.-· '·' i t ( .j/p DMSTA$,.n .. ,.. . ~ 1.:· ....... -..,,~ 

'- r ( 
i REG 

11-i Its 1·21) PZ3 ..J 
7'11&>3~ 

P31 
W11643 

Figure 1-16. DM Logic 
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DRIVE INTERFACE 

Two interface cards are used to accommodate the eight 
spindles that can be used with the 206 DPEC. The S 
card is the drive-to-DPEC interface for. ~~:t! 

tlir'ough 3 .. and the It card~ tbe iiiiei. erraCe'b'et~en snindles, .. 
I 4 Hirougli 7 .. a!}_g . the D ~ITsee".figure~'"i:'f 7).'. ~,,, ......... ,. 

Four 751'07 receiver mtegrated circuits are used on 
each card to receive the positive and negative data and 
clock information from the respective spindles. The data 
outputs from the receivers are used as inputs to a 74S51 
multiplexer to produce RA WDTAIN. Th_e cl~outputs 

!IV TEP.FACE 
TO 

UPPER 
DRIVES 

~ PIB 
7 

from th~ I~Y~I~~ ~r~.Jl~{(sl ~S~,inj>J!t~,.-to. .7 4Sl~.~
lexers JiLJ2t.2f!!!S~ .. ~~e CKYl,.QJiY_out,Eut, which is Tile 
Ioi;e~hert~ clock-from. !he drive. --
- Tlie *bNIT te~s-(i*o thr~ughi*2) are used to gate 
both the clock and data multiplexers. 

DM data from the eight possible spindles is sent to 
four 8T24 receiver integrated circuits on the two inter
face cards. The outputs are the DRnDM terms, where 
n represents the drive number, from 0 through 7. All 
the DRnDM terms are used as inputs to a 74S25 l mul
tiplexer that uses the GUNIT terms to select the desired 
input. The output from the multiplexer is DMD AT AIN. 

~ 10 UNIT 4-., 
4 TO UNIT 5 -- .L --, --

-· J ro UNTT 6 ..... , -
..... t To UNIT 7 , -

1 
7 

i 
I 

+ 

cO RCVD 

1095650 

~2 SER DTA OT 8 

1315- CM_BUFF 

B 6 GUNIT2*n ~ 
7 

DR XMIT EN 

W11644 

- P.CVD D4TA 
RCVD DM 

~ Cf'.10DP.N 

4 IfffEP.FfJCE RAW 'JTAIN 
'1_· TO 8/3 

1 LOWER 
OM DATA.TN , 

DRIVES 1 TO UNIT 0 --I ~ 

4- TD UNIT I I • I 

PPl9-2D ..,.. t TO UNrr 2 
~ , • 

~- TO UNIT 3 ..... .L .... z .-----
/ ~~~~~-C_M_ ~ 

TYP ~ PLAl. ES OM ~ ___ DAT_A ___ _ 

(.LOCK 
----------------

Figure 1-17. Drive Interface 
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RD AND ERO LOGIC used as inputs to the internal DPEC daLta bus lines (see 
figure 1-18). 

Three 8095 tri-sta'te buffer integrated circuits are used 
to accept the 12 result descriptor (RD) status lines. The 
term RESDESEN/ (result descriptor enable) is used to 
enable the buffers. The outputs from these buffers are 

Seventeen 74173 D-type registers are used to store the 
64 bits of ERD (extended result descriptor) information. 

The terms ERDFFB/ and ERDFFC/ are used for 
output controls of the register, and ERD XFEREN/ 
and STOBAD/ are used a.s the data and enable inputs. 

RD Bl/~FER 

STATIJ$ J.IIJ£!J I} 3 
-r 

BO'JS'S lj J·S _ .. 
7 ... 

IU.5£D£N P4 
ERD 8VrFEP..S 

'-··--·--
AllYL2.tl-n (If• 0·9) 19_ WORD/ 

AC.. J.IED2.*'" (11 = C-2) :i_L 4 :3-5 //, I 
7 7-9173'.5 .L......, 

7 --

P.2.7 ,_., 
;lj DA7"A h h 

AC..S£C2-Wn (n. • 0-6) I ~ 
r---·-, 

• f (h,, .. (;0·1: 

¢Pn li_ '.s( avonD2 

UNIT 2 ~" (1? .. 0-21 31 -'! 3·5 '' J --

Nn. (>t r "'-.3) i_ 1Jfl7J!s r -, 

~----1 
P2.8 

st '5 TATV.S LINE.S ~ 'WMD.J T 

.DM_ .S TA.S n. (n e/~2~) .2~ I~ -- 1 l':i_ -, , 

71173'.s 
T -~ 

BADDMRSP v--
P2.~ 

1..-~--.J 

DPE:C.-£X(., H r ERD - Lf-1 t'o/ ORV 1 DM-EXCPT lON· SJ 
.5 IERD(/JIJT T!?OL 

+.5Vf<-- - 7~i.3' ... ~ I~ _.... 
FRD-E:.NP.D , -
CKJOl'1HZ I v·-i PP2>- {OAITROt P.30 

2.lo (..IND }/) I 
OCDPC 

W11645 

Figure 1·18. RD and ERO Logic 
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MAIN MODE LOGIC 

The function of the "go to mode logic" is to generate 
a series of terms that will have a GOTOMDEn (where 
n is any mode from 1 to 15) format (see figure 1-19). 
Refer to figure 3-2 in the OPEC Function and Operation 
manual, form number 1084365, for additional informa
tion. 

~OTO 
MOOE 

The priority encoder block includes two 74148 inte
grated circuits that form a 16-bit to 6-bit decoder. 

The mode decoders consist of a pair of 748138 3-to-
8 decoders and several 74804 inverters. The output from 
the mode decoders will be the actual mode lines" .MDEO 

thrM~~~ ;nJ;~. wU~und ~ tif. K. an~~ 
<~A.ire- ,d,; 1;1r .,c '· I 

c,-.. , j 

~RIOR-
JTY 

w_s_DE{O[)C.$ MA!f.~ L06/C EJICr)f)Ef< MAIN 7 

2 f'.1{}D[ 

tANP01 I~ -- 7~178 1$ ~-- RE& + .... 
..S.SI 7 -... -,- -... --

STll7tl.S L/)J£.S H~Y 
.SS! 71.511>3 

T 

PP42., 
FSO PSO t 

4j-9, 
'9, 71/2. __ __, -

MODf. 
f)ECOD! 18 HI SIDE ~ECOD!.S 

L 

1 2. I 

7'1S/38's 
+ 8 J.f) SID! 0£l0lJc.S 74f ,Jt>'i '.$ 

(L C.A.~b) 
?SO 

NODE. II NJ S!OE D£C..ODES D[(.OD£ 
4 2 

7'f Sl59~ 
1' 

1'iS~'I '.$ 
~1: LO ..SID! [)£CODES 

(l<CA~'l;) 
P53 

MO!J.£ IS HI SIDE DECtJOcS /J[(.0/)[ 
~ 2. 

7.t!Sl3$j 
II 1-fJ ..SID£ 0€,DDeS ., 

MS()4~ 

(.J CAl{b) 
Pi,3 

W11646 

Figure 1-19. Main Mode Logic 
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SECTOR' LOCATION COUNTER AND DECODER 
word 17, bit 0 values into the counter. Ih~.f.!r.§L1erm 
will be TRU~. at~c\Q!(!SS sync time (W5B4), and the sec
ond te1nt"'will be TRUE.-at-dafa"sync~"lime (Wl7BO). Thie se:ct.or location counter is composed of three 

748163 counters (see figure 1-20). 
The te1ms ADSNCSTF/ and ADSNCSTF (from the 

sync start logic) will be used to force word 5, bit 4 and 

Two of the 748163 integrated circuits are used to gen
erate the word terms, and the third is used to generate 
the bit terms. 

WOR.D 
PE.CODE. 

JI IS 
74S/38~ .L ·- 'WORD 

INCSECLi_C, 
7 

..SElTtJ~ -f.S5! 131 T 
J.OS£Cl~C L (jjc, Z_ _.. 

PP33-:Y.I DECODE 7 , ... 

CL.S£CLdJC CNT!f "o 
CJ< IOMl-li! I 

:5 
7~.St>2'5 

"f kLlL DECODE~ 
7~51•3'$ 

F 

ADJNC,.5 TF 
~--

131 r 
JIJ.5LWORD 

_... DE.t.ODE PP.3'1-36' 
F'.3.3 7 -

2 l_f 

,\ 
1 7~5138'.s 

, 
. 

P.33 

W11647 
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SEEK STATUS LOGIC 

The basic function of the seek status logic is to prevent 
the system from accessing a spindle that has not per
formed a data transfer. Once a seek operation has been 
initiated, the overla in f nction allows the DPEC 

Jo satisfy o er DP ~vice requests an. not wait fo..t 
the first seeK oiier~fi9Jl -~ l>e"'Compreted (see figure 1-.... 21). _¥_ .... _,_, .. 

When the seek status..JliP:::f.19.P. is set for one spindle, 
-~c wilJ not allow the DEC__to__address auy Q.tli~r 

cylin. der on thatJJ?in~le until a data tran§f~~ h~s •. ..!?:~.-
~rm o <r·~

4

·newns· raw (TRUE), the 
operation is completed. If the term old =new/ is HIGH 
(FALSE), the operation is not performed and a posi
tioner not settled result descriptor is reported. 

The write enable logic is used to allow writing address 
information into the 6561 memory integrated circuits. 

The memory integrated circuits are used to store the old 
cylinder address. Eight exclusive OR circuits are used 
to compare the old cylinder address to the new cylinder 
address. 
Th~ zero cylinder logic is used to clear, or set 

the memory integrated circuits to/i1J "g's". This will be 
done ~C time, at ESTO'R.E tii:t!e, or if 
. .DR.QNLINE .goes .FAl:.SF.: .. -

The memory clear counter (74163) is part of the write 
zero cylinder logic. 

The l-to-8 demultiplexer is used to furnish a clock 
pulse to the appropriate seek status flip-flop. At SE
TSKSTS time, all eight seek status flip-flops will have 
a TRUE at their D inputs. However, only the flip-flop 
that receives a clock pulse will be set. 

Any time a unit is selected, the 8-to-1 multiplexer is 
interrogated to determine if the seek status flip-flop is 
set for that unit. 

C.KADDMEM WRIT! WR CJ.JAeL& 8 'I.I() 

]!095650 

TC.ST~P DJAl3L! /f\vM 

IU.JD!$EA/ L~GJC w"RJT£. .3 . (jLD 

SJJ ZER¢ J, S61 ~ /() C 'IL 
lJR~A/lfll£ G'IL f' J~ C¢MP PJ() ~J.()s N&W L¢6JC 

.5SJ 10 
Re.STIRE. $-" 

7f08's 
7;f"5N l f'JO 

i'i,.] t PIO 
.;$ 

l/)JJT 2."i" (11• 0-2) J 
Ml.M 
CLCAR ¢1-D CYL L¢GlC 
C.AJTR 

CK5MJl2 7~/f:,J 

PIO 

.3. 

I/$ 8 
.SE£><. 

D£- .STAT//5 
MPXR FF's 

----oC;<." 
,__.---oCK. 
i------l~--c x. 

7'115.5 CK 8 
7"171'5 ---·v.cK 

-----vCK 
-----vCK 
1----~.,CK 

CLR. 

~~K~s~r _______ ~~~--__, D P4'1-

.S!:T..SK.STS 

W11648 

Figure 1-21. Seek Status Logic 
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The timer logic ·consists of three timer circuits (see fig
ure 1-22). A 250 ~~~!2!?~£Q!!Q..!!!!!~J~.~.~-ed_to_ckte.~tthe 
absence oracrctress marks .. ~ 2~ ll!illi~~&Qll.~1' !s u.s_ed 

""f(f 'oetecf ffie 'aoseiice' of index. marks. If either of these 
~--......... 

11 
.. -~1,•,..., ... ,...;i...-.~;.,,.r.+-• .-... """'"'"" ..,. •• , ...... ,.,,.,,,_, .• w1"·,, 

ST250TMR 

IDLE 

lllJORIN/JX 

.STlSTIMR 

OR 

.SSE{ 
()${" 

55"5 

P.37 

IN Pt.IT 
srBTINR 1$ /!l!f/I 

W11649 

2 
7'1StJtJ' 

Rp37 

... 

P17 

t'.R 
?S#J' 
TINER 
b5S.. ·"' -;;"I:: \, 

' . ~. 
11~ 1. l . . 
P37 

16 
ST.tl!F' 
.{#/,R 

/'l/6J 

Bl 
/>17 

timers is allowed to time out, a fault condition exists. 
A.n 8-secongjjmer is used. during the po:wer-:onseq\lence, 
to~eiisure that-0-oCmore than -one spindle is -allowed to_ 
power on at a time. 

The three timer circuits consist of a basic timer or os
cillator, a synchronous flip-flop, and a down edge detect 
flip-flop. 

~)'#{ .O/AIN 
1 FF F/JC!' 

7'17'1 I ;f!/fT 
li"Jfl T 2f"I) U 7'17'1 .... 

t 7'/fN 

P37 P37 

$/ii(' /JtPflN 
;:;.- EOCE 

IJEllG T/'1'¢1 T25NS' _..... 
7117'1 7'71/ 

t-7'1JtJ1 

P37 PJ7 

f YllC J)~W# 

Ff" E!J6E 
OETEtT TN/fT8.5'El 

7'17'1 
__... 

7'17'1 ------,,. 7'1/(J} 

PJ7 .. \ P.3 

Figure 1-22. Timer Logic 
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FORMAT CONTROL LOGIC 

The format control input generator consists of a series 
of gates that convert mode and word/bit terms into for
mat terms (see figure 1-23). 

The format control mode registers are used to process 
the format terms that will be used by the data stream 
control logic. 

The format control counter uses the FMWRONES/ 
term as a load term. The primary functions of the coun-

f"t!l'llll r 
l»Al!f/1' 

II 
Nfi/JF 

CtJAl!RIJL Rtq 
JN//!/TS 2 

7'119'1'.5' 
f l'IJ'Jt1J 

l'.FB ?5'9 
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ter are to furnish the RA WCKDPC (raw clock to the 
DPC) and to load the read buffer in the parallel-serial
parallel register. 

The format control output generator is used to convert 
mode and write terms to CM mode terms that will be 
used by the CM control logic. 

Refer to figure 1-5 in the 206 DPEC Function and 
Operation manual, form number 1084365, for the illus
tration of the track format used with the 206 DPEC and 
the 206 disk pack drive. 

flf.11/J 
(.1#5;1' 
t7Ul!U'! 
ofN 

SSJ /1/iNY 
)' .. 

.~J,.»fx bf*'""~ 
if, l~;J 

Figure 1 ·23. Format Control Logic 

_!icJ£'1 CM MESSAGE 

The control)~r me§~~e. (~M) is ~~~ct ~P~ aJJQWJh~G.9P"'.. 
-.tt~

0

nr'SeleCt a -~r!Y~. power 011:.g:r; power off the griy~, 
.. P~s1tton tfi~}ieacl-c~:.fiag~ to the .Prop~r cylind~r,, ~etect 
a head, penorni a read or write operation, make •. head 

.. . offset. ~nd data st!ooe· ~~lu~sfrnent~, ~!l~r.es<tJY.~ _QriY~ ~t~
tus~ Figure 1-24 illustrates the controller messages, and 
table · 1-1 lists the definitions of the CM bits. 
. he CM is either li. .bit~ Jwli .. The mark 

bit (bit e1ng OW indicates the beginning of a mes
sage. The write, read, and address mark bits are HIGH 
active. The parity and continue bits are LOW active. The 
remaining bits in a 24-bit message are also LOW active. 

a. 6-bit message. A read or write command has the 
continue bit (bit 6) set HIGH (inactive). When 
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this bit is HIGH, no further message is to follow. 

b. 24-bit message. When the continue bit is LOW 
(active), the CM will contain 24 bits. If bit 7 is 
LOW (active), the message is an address com
mand. If bit 7 is HIGH (inactive), the message 
is a control command. Bit 8 is used to describe 
the information that will follow. Each bit has a 
period of two clock pulses. 

Table 1-2 contains the bit configurations for the 
various CM messages within the DPEC. 

Column 1 contains the CM number, column 2 the CM 
message name, and the output bit configuration is shown 
in column 3. The legend at the bottom of the table lists 
the active state of the bits used. Unless otherwise stated, 
the bits shown in table 1-2 are LOW active levels. 
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READ/WRITE COMMAND: 
I (BIT 6 HI) 
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CONTROL COMMAND: 
(BIT 6 LO, BIT 7 HI} 

\ 

/l;J (j 1,k l~ ' c "" 

ADDRESS COMMANDS: 
(BIT 6 LO, BIT 7 LO) 

BITS HI 
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5 

6 

7 

8 

9 

10 
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Table 1·1 . . ~.Bits_ 

Name 

Mark 

Write 

Read 

Address Mark 

Parity 

Continue 

Control 

Function 

When LOW, indicates the beginning 
of a message. 

When HIGH, indicates a write mode. 
Write starts if no errors were detected 
when bit 6 is received and write 
enable (bit 21) is previously set. 
When LOW, write stops immediately. 

When HIGH, indicates a read mode. 
Read starts if no errors were detected 
when bit 6 is received. 

When HIGH, indicates a search for 
address mark (AM) if in read mode or 
write AM if in the write mode. 
Action starts if no errors are detected 
when bit 6 is received. Search for 
AM is reset by AM detection. Write 
AM is reset after writing three bytes 
of no flux transitions. 

Provides an even number of LOW 
states for bits 1 through 4. If a par
ity error exists, operations indicated 
by the previous bits arc processed. 
An 8-bit DM with bit 6 active (par
ity error) is generated. 

When LOW, indicates the message 
continues and the CM is 24 bits long. 
If LOW in a read or write mode, an 
error exists, causing the operation to 
be terminated and generates a DM 
error message. 

When HIGH, indicates bits 8 through 
24 are control bits. When LOW, the 
state of bit 8 determines the defini
tion of bits 9 through 24. 

NOTE 

When bit 7 is HIGH, the following 
definitions apply to bits 8 through 24. 

Offset On 

Offset In 

Data Strobe 
Early 

When LOW, indicates the head is to 
be offset during a read mode. The 
state of bit 9 will determine the direc
tion of the offset. 

When LOW, indicates the offset is in 
toward the spindle. Action starts at 
bit 24. 

When LOW, indicates read data is 
detected using the early strobe. Used 
to recover data errors. Action starts 
at bit 24. 

Bit 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

8 

Name 

Data Strobe 
Late 

Power On 

Power Off 

Re zero 

Send Status 

Check Index 

Spare 

Spare 

Reset 
Maint Mode 

Set 
Maint Mode 

Spare 

Spare 

Parity 

End 

Function 

When LOW, indicates read data is 
detected using the early strobe. Used 
to recover data errors. Action starts 
at bit 24. 

When LOW, initiates a drive power on. 
Action starts at bit 24. 

When LOW, initiates a drive to power 
off. Action starts at bit 24. 

When LOW, initiates a head retraction 
into the outer guard band, on the pack 
and forward to cylinder zero. Action 
starts at bit 24. 

When LOW, sets the drive exception 
bit and initiates a 32-bit status drive 
message (DM). Action starts at bit 24. 

When LOW, specifies a drive message 
will be sent at the next index mark 
detection. Index is not normally 
reported. Any drive error will stop 
the index mark search. Action starts 
at bit 24. 

When LOW, the maintenance mode is 
reset. 

When LOW, the maintenance mode is 
set. 

Provides an even number of LOW 
states for bits 1 through 23. 

End of message. It must be HIGH. 
If LOW, the operations specified by 
the previous bits will not start. 

NOTE 

When bit 7 is LOW, and bit 8 is 
HIGH, the following definitions 
apply to bits 8 through 24. 

When HIGH, indicates that the 
cy Under address will follow. 
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Table 1-1. Controller Message Bits (Cont) 

Function Bit Name }<'unction 

Cylinder Address NOTE 
information 

Spare 

Parity 

End 

Provides an even number of LOW 
states for bits 1 through 22. 

Same as above. 
8 

9-13 

14-20 

21 

When bit 7 and bit 8 are LOW, the 
following definitions apply to bits 8 
through 24. 

Address Flag When LOW, indicates head or spindle 
address will follow. 

Address Head address, LSB to MSB. 

Address Spindle address, LSB to MSB. 

Write Status When LOW, sets write enable. 



CM No. 

CM#l-O 

CM#l-1 

CM#l-2 

CM#l-3 

CM#l-4 

CM/11-5 

CM#l-6 

CM/12-0 

CM/12-1 

CM/13 

CMl/4 

CM/:;S 

CMl/(J 

CMl/l 

CM/,8 

CM/IJ 

CM/110 
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Table 1-2. 206 OPEC Control Messages 

.;tdt> ,vJe- \ Output Bits Inputs 

0 1234 5678 9112 3456 7892 1234 M RAE DIEL UD 

NO OFFSET/PLO 

OFFSET/PLO 

POWER UP 

POWER DOWN 

RESTORE-SEND STTS 

SEND STATUS 

FIND INDEX MARK 

MWRA PE PE 

L HHHH LHLL LLLL LLLL LLLL LLHL 

L HHHH LHL* ***L LLLL LLLL LL*L 

L HHHH LHLL LLLH LLLL LLLL LLLL 

L HHHH LHLL LLLL HLLL LLLL LLLL 

L HHHH LHLL LLLL LHHL LLLL LLLL 

L HHHH LHLL LLLL LLHL LLLL LLLL 

L HHHH LHLL LLLL LLLH LLLL LLLL 

WR EN HEAD SPNDL 

HEAD SPINDLE ONLY 

L HHHH LHHH 

L HHHH LHHH 

HL*L 2 

CYLINDER 

READ DATA 

WRITE DATA 

READ ADDR MARK 

WRITE ADDR MARK 

GO IDLE 

SELECT DRIVE 

DE-SELECT DRIVE 

LEGEND 

INPUTS: M MODE 

L HHHH LHHL 

L HHLH HL 

L HLHH HL 

L HHLL LL 

L HLHL LL 

L HHHH LL 

HHHH HLLL LL 

L HHHH HH 

0 SHORT CM. 

2 HEAD CM. 3 

R 

A 

E 

READ (READ=H, WRITE=L) 

0 

E 

L 

u 
D 

R 

s 

w 

ADDRESS MARK 

GO IDLE CM 

OFFSET ON 

OFFSET IN 

PLO EARLY 

PLO LATE 

POWER UP 

POWER DOWN 

RESTORE 

SEND STATUS 

FIND INDEX MARK 

REQUEST WRITE ENABLE 

LL*L 2 

LL LL*L 3 

0 

0 

0 

0 

0 

CONTROL CM 

CYLINDER CM 

LO ACTIVE 

LO ACTIVE 

HI ACTIVE 

HI ACTIVE 

HI ACTIVE 

HI ACTIVE 

HI ACTIVE 

HI ACTIVE 

HI ACTIVE 

HI ACTIVE 

HI ACTIVE 

HI ACTIVE 

XHH LLLL LL 

XHH 

XHH 

XHH 

XHH 

XHH 

XHH 

**** LL 

LLLL HL 

LLLL LH 

LLLL LL 

LLLL LL 

LLLL LL 

XHH 

XHH 

LLLL LL 

LLLL LL 

XHH LLLL LL 

HHH 

LIUI 

HLH 

LLH 

XHL 

LLLL LL 

LLLL LL 

LLLL LL 

LLLL LL 

LLLL LL 

CM SEL = 

CM SEL = 

CMODE2*0 

CMODE2*1 

CM_R/W/ 

CM_ADD M/ 

CMGO IDLE/ 

OFFSETON 

OFFSETIN 

PLOEARLY 

PLO_LATE 

POWER_ UP 

POWER_DN 

RESTORE 

SEND STS 

INDXSRCH 

ENABL_WR 

HI 

LO 

RSIW 

LLLL 

LLLL 

LLLL 

LLLL 

HHLL 

LHLL 

LLHL 

LLLH 

LLLL 

LLLL 

LLLL 

LLLL 

LLLL 

LLLL 

LLLL 
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Figure 1-25. Drive Message (OM) from Drive 



B 9499-3 Disk Pack Electronic Controller {Model 206), Vol. 3: Theory of Operation 
Basic Principles 

DM MESSAGE 

The drive communicates with the DPE.C . ..by sending 
a~ve qteS§f!S~.!.Q~l· Ibe OM can ~onlx., 
while the DPEC has th~ .nv~~~!~9!.~~l.(CM is HIGH). 

.. Tlie a'rive'Staius 1s stacked with an unselected drive and 
sent with a selected drive. The DM message can be 1 
bit, 8 bits, or 3f bits. in l~I\gt~. ~ach bit nasi0'enod 
of two clock pulses. Figure 1-25 illustrates the dnve mes
sages. (Refer to table 1-3 for bit functions.) 

a.1-bit DM. The 1-bit DM consists of only a mark 
bit. For each CM sent by the DPEC, the drive 
should respond with the 1-bit DM, if no errors 
exist. 

b.8-bit DM. If the drive is not selected, an 8-bit DM 
is stacked in the drive when the drive initially is 
placed on-line. When selected, the drive sends an 
8-bit DM indicating on-line, ready, .and previously 
unselected. If the CM is held LOW, the drive is 
deselected and the drive status is stacked. When 
again selected, the drive sends an 8-bit DM indi
cating on-line, ready, and previously unselected. 

An 8-bit DM is also sent in response to a CM. 
When a CM commands a seek to a new cylinder, 
the drive responds immediately with an 8-bit DM, 
with ready inactive, and starts the seek. When the 
seek has been successfully completed, the drive 
responds with a 1-bit DM. 

Table 1·3. Drive Message Bits 

Bit 

2 

3 

4 

5 

6 

1095650 

Name 

Mark 

Continue 

AM/Index 

OnLine 

Ready 

Previously 
Unselected 

Function 

When LOW, indicates beginning of the 
message. A no error response to a 
CM consists of bit 1 LOW and bit 2 
HIGH. 

When HIGH, indicates that the last 
controller message was received 
correctly, the drive is READY, and 
there is no EXCEPTION. 

When LOW, indicates continuation of 
the message. 

When LOW, indicates an Address Mark 
(AM) has been detected in response 
to an AM search or that an Index Mark 
has been detected in response to an 
Index Mark search. A DM is generated 
when bit 3 goes LOW. 

When HIGH, indicates the spindle is 
up to speed and ready for operation. 

When HIGH, indicates the spindle in 
ONLINE and the heads are not seeking 
to a new cylinder. When a seek is 
completed, READY goes HIGH and a 
DM is generated. 

When LOW, indicates bits 1 through 
5 of the last CM were all LOW (bad 
parity). This could be the result of 
deselecting a drive (CM goes LOW). 
When a drive is reselected (CM goes 
HIGH), a DM is generated with bit 6 
LOW. 

Bit Name 

7 CM Error 

8 Exception 

9-32 Status 

9 Unit ID 

10-12 Spares 

13 Maintenance 
Mode 

14 Write Data 
Missing 

Function 

When LOW, indicates an input error 
(parity error or control bit conflicts) 
other than the one specified by bit 6. 
Presence of this bit will initiate the 
generation of a drive message. When 
this bit is LOW, bits 9-32 of the DM 
will contain the last CM sent to the 
drive (preceded by zeros if less than 
24-bit message). 

When LOW, indicates that a drive 
exception condition exists or that 
a read status command was sent to the 
drive in the last CM. Presence of this 
bit will initiate generation of a drive 
message. When this bit is LOW and 
bit 7 is HIGH, bits 9-32 of the DM 
will contain status register information 
from the drive. 

These bits will contain status informa
tion if bit 8 is LOW and bit 7 is HIGH, 
or the previous controller message if 
bit 7 is LOW. 

When LOW, indicates type 206 spindle. 

When LOW, indicates maintenance 
mode. 

When LOW, indicates no transitions 
during a write mode. At the end of 
the write mode, a DM is generated 
with status bit 14 LOW. 
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Table 1-3. Drive Message Bits (Cont) 

Name Function Bit Name Function 

Write Protect When LOW, indicates WRITE 24 Carriage Hit When LOW, indk:ates heads have hit 
and Write Enable ENABLE bit (CM bit 21) was received Forward or forward or rear endstop and caused 

while WRITE ENABLE switch was Rear Stop an emergency head retract and power 
off. Bit 15 also goes LOW if WRITE off. To reset and power on, the drive 
command (CM bit 2) is received while RUN/STOP switch must be turned off 
WRITE ENABLE switch is off or and then back on. 
WRITE ENABLE bit is inactive. 

25 Spare 
Command When When LOW, indicates cylinder address 

Not READY CM was sent while drive was not 26 Write Current When LOW, indicates write current 
READY. and No sensed without a write command. 

Write Gate 
Illegal Head When LOW, indicates head address is 

greater than 4. 27 Write Gate When LOW, indicates write command 
and No Write and no write current sensed or write 

Illegal Cylinder When LOW, indicates cylinder address Current command and no data transitions 
is greater than 814. sensed to the write driver. 

Spindle Address When LOW, indicates drive spindle 28 Head Select When LOW, indicates no heads or 
Error address does not agree with CM Fault more than one h1::iad selected while 

spindle address. reading or writing. 

Offset During When LOW, indicates an offset 29 DC Power When LOW, indicates servo voltage 
Write Enable command while in the WRITE Fault or -12 Vdc low or missing. 

ENABLE state. 

30 Temperature When LOW, indicates temperature has 
Offset During When LOW, indicates OFFSET active Warning exceeded normall levels. 
Seek when a cylinder address CM is received. 

31 Temperature When LOW, indicates temperature has 
Seek Incomplete When LOW, indicates the heads were Critical exceeded safe operating limits. 

not settled within 700 milliseconds 
after seek started. 32 RPM Less Than When LOW, indicates the spindle 

3420 speed is less than 3420 rpm. 
Offtrack and When LOW, indicates the servo is 
Write Enable offtrack while the WRITE ENABLE 

state is active. 
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DPEC-DPC CONTROL AND STATUS INTERFACE 
LINES 

The following are terms generated by the disk pack 
control (DPC) and sent to the DPEC, along with the 
terms generated by the DPEC in response to those terms. 

Term 

SELECT (#H) 
(DPC to DPEC) 

READY (j/R) 
(DPEC to DPC) 

BUSY ($R) 
(DPEC to DPC) 

EXECUTE ($H) 
(DPC to DPEC) 

CLOCK ($U) 

1095650 

Description 

A TRUE level enables the initiate 
phase for the OPEC. The INFOnn 
lines must be stable at the time the 
SELECT level goes TRUE. 

A SELECT FALSE before word 91 
indicates termination by the disk 
pack control at completion of the 
coincident sector. 

A SELECT FALSE after word 92 
indicates to continue the operation 
for one more sector and then 
terminate the operation. 

If the OPEC terminates the 
operation, the DPC will drop 
(SELECT FALSE) the select line 
within 1±0.5 microsecond. 

A TRUE level indicates that the 
OPEC is ready to receive the second 
initiate word. 

READY goes TRUE 200 ±100 
nanoseconds after the leading edge of 
the first initiate clock sent to the 
DPC. 

Refer to SELECT, READY, and 
BUSY status in table 1-4. 

A TRUE level indicates that the 
OPEC has received the second 
initiate word and is conditioned for 
normal operation. 

BUSY goes TRUE 200± 100 
nanoseconds after the leading edge of 
the second initiate clock. 

Refer to SELECT, READY, and 
BUSY status in table 1-4. 

A TRUE indicates that the DPC is 
ready to send data or receive data. 

FALSE indicates that the DPC is 
not ready to send or receive data. 

For slip mode, the EXECUTE line 
goes FALSE before word 91 of the 
data field to indicate to the OPEC 
that it is to go into a slip holding 
mode during a multisector operation. 

The width of the TRUE level is 300 
nanoseconds at the transfer rate. 

The minimum period at transfer rate 
is 1.6 microseconds. 

The clock level informs the D PC 
that, in a write mode of operation, 
the INFOnn lines information was 
accepted by the OPEC. 

Term 

PARITY (SK) 
(Bi-Directional) 

READY STATUS 
(#N) (OPEC to DPC) 

INFO 00 (SW) 

INFO 01 (SN) 

INFO 02 ($T) 

INFO 03 <#T) 
INFO 04 (SQ) 

INFO 05 (#Q) 

INFO 06 (SM) 

INFO 07 (#M) 

INFO 08 (SJ) 

INFO 09 (#J) 

INFO 10 ($0) 

INFO 11 (j/G) 
INFO 12 (SE) 

INFO 13 (#.E) 

INFO 14 (SD) 

INFO 15 (#.D) 

EX SEL (#.K) 

EX BUSY (#.U) 

Description 

In the read mode, the CLOCK levels 
indicate that the INFOnn lines are 
stable for at least 150 nanoseconds 
and remain stable for the CLOCK 
period. 

Parity is TRUE when the modulo 2 
sum of the INFOnn lines is equal to 
O; otherwise, parity is FALSE (odd 
parity). 

When TRUE, indicates that the 
OPEC is powered on, in remote, and 
ready to be selected. 

When FALSE, indicates that the 
power is off, or the OPEC is in a 
local mode of operation. 

Least significant bit (LSB). 

Sixteen-bit bidirectional information 
lines between the DPC and the DPEC. 
These lines are HIGH for a "1" bit 
and LOW for a "O" bit and are used 
to transfer initiate descriptors, 
information, and result descriptors. 

Most significant bit (MSB). 

Not used. 

Not used. 

DPEC-DPC INTERFACE OPERATION 

The initiate operation begins with the interface in an 
idle state defined by the lines READY /*BUSY /*SE
LECT/ (refer to table 1-4). The DPC brings up the 
SEND line to begin the operation, simultaneously putting 
the first initiate word on the INFO (0-15) lines. 

Within 166 to 500 nanoseconds after setting the SEND 
line, the DPC brings up the SELECT line. The interface 
lines are now SELECT*BUSY /*READY/. This state in
dicates to the DPEC that the first initiate word is on 
the INFO lines. When the DPEC has accepted the first 
initiate word, it puts out a clock pulse (300 nanoseconds 
minimum width). The leading edge of this pulse indicates 
to the DPC that the first word has been accepted by 
the DPEC and also causes the DPC to set the READY 
line. 
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Table 1-4. SELECT, READY, and BUSY Status 

Level Status 

SELECT/*BUSY /*READY/ 

SELECT* BUSY/*EXECUTE 

SELECT*BUSY*READY* 
EXECUTE 

SELECT/*BUSY*READY/ 

SELECT/*BUSY*READY 

SELECT/*BUSY/*READY 

SELECT*BUSY*READY / 

State/Phase 

Idle 

Initiate phase 

Data transfer 
phase 

Result status 
phase 

Wait for result 
status phase 

Sequence error 

Go to result 
status phase 

NOTE 

READY/ = DPEC 
receiving the first 
initiate word 

READY = DPEC receiving 
second initiate word 

EXECUTE/ == Slip Mode 
(see note section of this 
table) 

Operation terminat~~d by 
Disk Pack Control (DPC) 

DPEC failure 

Operation terminated by 
the DPEC 

SELECT will stay up for the initiate and verify operations. SELECT/ 
will terminate the initiate and verify operation. For timing, see 
figure l-26. 

The DPC will drop the EXECUTE line if, during the data phase with 
more data to come, the DPC has full buffers during a read operation or 
empty buffers during a write operation. This will put the DPEC in the 
slip mode. When data or buffers become available, the DPC will raise 
the EXECUTE line and the operation will continue. 

Within 500 nanoseconds after the trailing edge of the 
clock, assuming READY is on, the second initiate word 
is put on the INFO lines. The second initiate word con
tains the remainder of the file address which was started 
with the last five bits of the first initiate word. Again, 
the DPEC sends a clock pulse to the DPC whose leading 
edge indicates its receipt of the second initiate word. This 
causes the BUSY line to come up, and conditions are 
now in the data mode as defined by the lines SELECT*B
USY*READY. 

the entire clock period. Some time after the leading edge 
of the clock, BUSY drops to return the interface lines 
to the idle state. 

If the operation can be performed after the initiate 
phase, the READY line will stay on. Each clock indi
cates that data is on the J[NFO lines for a read operation 
or accepted for a write operation. On a write operation, 
the data can change any time after the leading edge of 
the clock. During a read operationi. the data must be 
stable for the entire clock width. 

If the operation is a read, the DPC will drop the 
SEND line and wait for the first two bytes of data. If 
the operation is a write, the DPC will transfer the first 
two bytes of data on the lines. If the operation (read 
or write) cannot be performed (a seek is required, the 
unit :ls still seeking, etc.), the DPEC will drop the 
READY line, and the DPC will drop the SELECT line 
within the following 1 millisecond (and drop SEND if 
it is still on) and wait for the result word. The interface 
lines are now in the result state of SELECT /*READY I 
*BUSY. The following DPEC clock indicates that the 
result word is on the INFO lines, which are stable for 

1 .. 30 

If the DPEC must terminate for any reason (end of 
initialize, relocate or readl maintenance, or any error con
dition), it drops the READY line. The DPC then drops 
SELECT and waits for the result. If the DPC must ter
minate the operation, it drops SELECT on or before the 
90th data transfer (last of the sector's data field) for any 
sector. The DPEC finishes transferring for that sector, 
drops READY and sends the result. If SELECT is still 
on after the 90th transfer, the DPEC will continue read
ing or writing into the next sector. There will be only 
one result phase for each operation. The DPEC sends 
a result for each sector on a read, m:curring in the data 
transfer mode. 
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B 9499-3 Disk Pack Electronic Controller (Model 206), Vol. 3: Theory of Operation 

2. POWER SUPPLY THEORY 

INTRODUCTION 

This section contains a description of the power supply 
used in the 206 disk pack electronic controller (DPEC). 

POWER SUPPLY 

The DPEC power supply contains the following subas
semblies. 

a.An OEM power supply subassembly (see figure 2-
1) that furnishes the following: 

l.An adjustable +.2JL.yQltlL9JJtput.. at 2Q am
_pges., 

2.A fixed-5.2 volts out,Eut at 0. 7 ampere. 
------.. ~.........,'!>< ~ '''"""•4'"'111SM•'"'·'•n,~..,,,.,.-., .. __ , 

3.Taps on the input of the supply to compensate 
for various ac input voltages. 

b.A 12 volt supply that f\lrnishesJiont .pan~Lburip 
.:Y.'Oitag~ ]no vo1I~ieto -Pick po~~r S~Q!Jly H r~l~y 
Kl (see figure 2-2). ~ .. be _energized when 
the front panel POW_g_~witch.}~ ,pf~ss~d. When 
.;~nergized,1£.liy]!CPfoviQ,e 1tJ8volts ~£.,!2..~~t~fis 
~ .. t~~-pg.'N~L,~upply subassembly)_ 

c.Terminal board TB4 that provides a convenient 
location to rewire the DPEC power supply for 

phase-to-neutral operation that is required for in
ternational installations and certain domestic in
stallations where single phase operation is re
quired. (Refer to 206 DPEC Function and 
Operation manual, form number 1084365, section 
2.) 

d.AC output power receptacles J2 through JS that 
provide power for the disk pack drives and rotate 
the phases to provide a more balanced load on 
the input power source. 

Overvol@.ge~protectiQ!l __ i_s_Qrpyicl_~q_on the+ 5_.0 v,plts 
-~ypply.]he protection circuit is calibrated t~~ntJhe 

output from _g£,~~gj11&.J!ppr()~im~~ely §.0 yoJts. If an 
overvoltage condition occurs, the output will drop to less 
than 1.0 volt in 50 microseconds or less. (There will be 
no damage to the overvoltage protection device if left 
in this condition for up to 24 hours.) 

_An overJ.gad pr_ote_c!i9_n_ci~.c.ui.t _i~Qroyiqedjn the OEM 
subassembly po\\'.er ~upply. It is calibrated to preyent_the 

-- cu~t~ri:f<i11t.12Utfromthet~.O~volt~ fil!pply from eJ\ceeding 
approx_i1t1:~1e.!L_29 ___ ~!1.!P~Fes. See figure 2-3 . 

Thermal pfQtectjon is provided in the OEM subassem
- blY, if theJ1eai' sffiJs~IDP~ex'.!tJ!i.e ~J,C.f~~d~. i~.£l~krt:~~ f'_ 

Q>O degrees C) ~~r,~!}~'-~ h~~C?L._Su£Ply -~ill -be 
turned off. 

i .:J r 

1095650 2-1 
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Burroughs RELIABILITY 
SYSTEM SERIES No. Bl700 R4365-001 

FIELD ENGINEERING 
IMPROVEMENT 

STYLE/MODEL PAGE 

B9499-3 1 OF 1 
ORIGINATOR: 

Nonce 
TOP UNIT NO. 

TIO Westlake 2160 6561 
STD. INSTALL. TIME I UNITS AFF;CTED UNIT Df~CRIPTION 

NLA Disk Pack Electronic Controller 
TITLE DATE 

Updated Test and Field Documentation 412s 1 11 
TYPE OF CHANGE 

0 FUNCTIONAL e9 IMPROVED MAINTAINABILITY D IMPROVED RELIABILITY 

*Below serial number 103056966 

PREREQUISITE: . None 

CONDITION: Incomplete T & F docu~entation shipped with B9499-3 

DPEC. 

CAUSE: N/A 

CORRECTION: Order complete, updaFed T & F package 

PARTS REQUIRED: 

Media Package Number 1088739 

Contains complete T &~ F package, 

304· pages. 

0 THIS CHANGE IS A RESULT OF FIELD REPORTING 

Printed in U.S. America 

FOR LIBRARY BINDER 349 
FOR F.E .. TECHNICAL MANUAL FORM _1_0_8_4_3_6_5 ___ _ 



Burroughs loG1c 
SYSTEM SERIES No. L4365-001 Bl700 

FIELD ENGINEERING 
IMPROVEMENT 

STYLE/MODEL PAGE 

B9499-3 1 OF 1 -·-

ORIGINATOR: 

NoTICE 
TOP UNIT NO. 

TIO Westlake 2160 6561 I UNITS AFFECTED lfeTow 
______ __, 

STD. INSTALL. TIME UN IT DESCRIPTION 206 
0.5 hr or less Bl03057048 Disk Pack Electronic Controller 

TITLE DATE 

Improper Read Maintenance Operation (ECN 62918) 2128177 

INSTALLATION IS MANDATORY 

·,PREREQUISITE: None 

CONDITION: The read maintenance operation code does not perform 
correctly. 

CAUSE: Missing wire on the K card. 

CORRECTION: Add logic to the K card to correct this condition. 

PARTS REQUIRED: 

Part Number 

1356 9520 

Description 

30 Awg wire 

Q.!.l Unit List Price 

Less than 1 foot 

INSTRUCTIONS: 

1. Remove power from the DPEC. 

2.. Remove the K card from the DPEC. (The card assembly part 
number should be 2162 6189). 

3~ Add a wire from card backplane pin 1B06 to pin 1C06. 

$0.08/ft 

44 Add this wire to the KlB06 (MD12A/) logic in the K card circuit 
list. 

5.. Change the card assembly part number from 2162 6189 to 2162 9423. 

Printed in U.S. America 

THIS CHANGE IS A RESULT OF FIELD REPORTING 
349 

FOR LIBRARY BINDER 1084)65 
FOR F.IE. TECHNICAL MANUAL FORM --------



Burroughs Lome 
SYSTEM SERIES No. L4365-002 Bl700 .... 

FIELD ENGINEERING 
IMPROVEMENT 

STYLE/MODEL PAGE 

B9499-3 1 OF 1 ---· -OFilGINATOR: 
NoT1cE 

TOP UNIT NO. 

TIO Westlake 2160 6561 ----- --· -·- ---
STD. INSTALL. TIME IUNIT DESCRIPTION 

0.5 hour 
I uN1Ts AFFECTED !:le low 

103057550 Disk Pack Electronic Controller 
TITLE DATE 

Intermittent Data Transmission Errors (ECN 63175) 4/27/77 

INSTALLATION IS MANDATORY 

PREREQUISITE: None 

CONDITION: Erroneous data transmission errors 

CAUSE: Floating clock input on RAWCKDPC flip flop 

CORRECTION: Add a ground to the clock input of the chip. 

PARTS REQUIRED: 

Part Number Description Unit List Price 

1356 9520 30 AWG wir~ less than a foot $0.08/ft 

INSTRUCTIONS: 

1. Remove power from the DPEC 

2. Remove the H card, part number 2160 9284. 

3. Add a wire from 1N04 to 1N08 on the backplane side of the card. 

4. Modify the T & F documents to reflect this change. 

5. Change the card part number to 2163 2401. 

-----. 0 THIS CHANGE IS A RESULT OF FIELD REPORTING 
F.E.CD~~tel :DB j 

. FOR LIBRARY BINDER 349 
Printed in U.S. America FOR F.E. TECHNICAL MANUAL FORM _1_0_8_4_3_6_5 ___ _ 



Burroughs 
RELIABILITY 

SYSTEM SERIES No. R4365-002 Bl.700 
FIELD ENGINEERING 

IMPROVEMENT 
STYLE/MODEL PAGE 

B9499-3 1 OF 1 
ORIGINATOR: 

NoTICE 
TOP UNIT NO. 

TIO Westlake 2160 6561 
STD. INSTALL. TIME I UNITS AFFECTED Ee Tow UNIT' Df~CRIPTION 

0.5 hr 103080016 206 Disk Pack Electronic Control~ 
TITLE Intermittent Eight Second Timer CJperat-ion DATE 

(ECN 63284) 9/26/77 
TYPE OF CHANGE 

D FUNCTIONAL Ii) IMPROVED MAINTAINABILITY 0 IMPROVED RELIABILITY 

PREREQUISITE: None 

CONDITION: The operation of the eight second timer (TMOT8SEC) is 
intermittent under certain conditions. 

CAUSE: The load input on the integrated circuit at location TU2 
on the "M" card is floating. 

CORRECTION: Connect the load input to the +5VR source 

PARTS REQUIRED: 

Part Number 

1356 9520 

INSTRUCTIONS: 

Description 

30 Awg wire 

Qty Unit List Price 

1 foot or less #0.08/foot 

1. Remove DPEC power. 

2. Remove the "M" card. It should be part number 2163 4811. 

3. Add a wire from 2uos (TU2 load input) to lGOO (+5VR) on the "M" 
card., 

4. Change the card assembly number from 2163 4811 to 2163 4910. 

5. Modify schematic page 37 and the T & F documentation to reflect 
this change. 

F.E. Dist.[J> LJ 
Code .JJ 

0 THIS CHANGE IS A RESULT OF FIELD REPORTING 

FOR LIBRA.RY BINDER 349 
FOR F.e. TECHNICAL MANUAL FORM __ 1o_s_4_3_6_5 ___ _ Printed in U.S. America 

er 



Burroughs LoG1c 
SYSTEM SERIES No. L4365-003 Bl700 

.. ~ 

FIELD ENGINEERING 
IMPROVEMENT 

STYLE/MODEL PAGE 

BH499-3 1 OF 2 
ORIGINATOR: 

NoT1cE 
TOP UNIT NO. 

TIO Westlake 2160 6561 l UNITS AFFECTED 
--STD. INSTALL. TIME UN IT DESCRIPTION 

l_._0 hour All 20'3 Disk Pack Electronic Control!~ 
TITLE DATE 

Intermittent DPEC Errors 7/21/77 

INSTALLATION IS MANDATORY 

PREREQUISITE: None 

CON!»ITION: Intermittent DPEC errors 

CAUSE: Floating inputs on several chips in the DPEC cause 
susceptibility to noise. 

CORRECTION: Perform the modificatio.ns listed below. 

PARTS REQUIRED: 

Part Number 

1356 9520 

INSTRUCTIONS: 

Description 

30 Awg wire 

1. Rtmove power from the DPEC. 

Qty Unit I.Jist Price 

2 feet or less S 0.08/foot 

·2. Remove the F card. It should be. card assembly number 2162 9266. 

A. Add a jumper wire from 1B05 to 1A08 on the backplane of the 
card. (Chip AB-1 clock input to ground). 

B. Mark the card to indicate LIN 003 has been installed. The 
card assembly part number wi.11 be changed at a later date. 

C. Modify schematic page 45 to reflect this change. 
(Chip AB-1, REMOTE logic). 

3. Remove the G card. It should be card assembly number 2162 5447. 

A. Add a jumper wire from 1R04 to 1R08 on the backplane of the 
card. (RS-1 clock input to ground). 

B. 

c. 

Mark the card to indicate LIN 003 has been installed. The 
card assembly number will be

1 

changed at a later date. 

Modify schematic page number 71 to reflect thi.s change. 
(Chip RS-1, CMSELHD4 logic). 

4. Remove the R card. It should be card assembly nu~ber 2160 8641. 

A. Add the following jumpers to the card backplane: 

(1). From 1N04 to lNOS (Chip NPl clock input to ground) 
(2). From 1P05 to 1R08 (Chip NPl clock input to ground) 
(3). From 2K08 to 2K01 (Chip .JK2 load input to +5 VR) 

I 

B. ~ark the card to indicate LI~ 003 has been installed. The 
card assembly number will be changed at a later date. 

C. Modify schematic pages 15 and 17 to reflect these changes. 

Printed in U.S. America 

THIS CHANGE IS A RESULT OF FIELD REPORTING 

FOR Lll;3RJl\RY BINDER 349 
FOR F.~. TEO-IN!CAL MANUAL FORM 1084365 

r 



~~~ L4365-003 

Page 2 of 2 

5.. Remove the M card. It should be card assembly number 2162 9241. 

A. Add the following jumpers to the card backplane: 

(1). From 4W08 to 4W01. (Chip VW4 load input to +5 VR) 
(2). From 2U08 to 2U01. (Chip TU2 load input to +5 VR) 

B. Mark the card to indicate LIN 003 has been installed. ~he 
card assembly number will be changed at a later date. 

c. Modify schematic pages 37 and 38 to reflect these changes. 
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Burroughs LoG1c 
SYSTEM SERIES No. L4365-004 Bl700 

Fl ELD ENGINEERING 
IMPROVEMENT 

STYLE/MODEL. PAGE 

89499-3 1 OF 1 
ORIGINATOR: 

NoT1cE 
TOP UNIT NO. 

TIO Westlake 2160 6561 
STD. INSTALL. TIME J UNITS AFFECTED .Be !OW UNIT DESCRIPTION 

Less than 1. O hr 10307860x 206 Disk Pack Electronic Control. 
TITLE DATE 

Intermittent Data· Shift Errors· (ECN 63272) 8/1/77 

INSTALLATION IS MANDATORY 

PREREQUISITE: None 

CONDITION: Under certain conditions, unwanted bits of information 
can be added to the data field before the actual data information 
is received. 

CAUSE: There is a wiring error on the "H" card (Control Logic Four 
Card). 

CORRECTION: Perform the wiring changes listed below. 

PARTS REQUIRED: 

Unit List Price 

er 

Part Number 

1356 9520 

Descr.iption 

30 Awg wire less than one foot :$0.08 per foot 

INSTRUCTIONS: 

1. Be sure DPEC power is off. 

2. Remove the "H" card. It should be part number 2163 2401. 

3. Perform the following wiring changes to the backplane of the 
card. 

A. Delete OK07 to 1K04 (leve1 2) 

B. Delete 3L04 to 1K04 (level 1) (H3L04) 

C. Add OK07 to 3L04 (level 2) 

D. Add 3L07 to 1K04 (level 1) (H3L07) 

4. Change the card part number to 2163 4753 (ECN 63272). 

5. Modify page 203 of· the circuit list for the "H" card- as follows: · 

A. Draw a line through: 

"H3L04 1K04 3L04 1 294" 

B. Add the following line: . 

"H3L07 1K04 3L07 1 294" 

(The schematic on page 65 is drawn correctly). 

F.E.~~:1 lJ.B I D 
Printed in U.S. America 

THIS CHANGE IS A RESULT OF FIELD REPORTING . 

FO~ LIBRARY BIN.DER 3 49 
1084365 

FO~ F .• E. TECHNICA~ MANUAL FORM --------



Burroughs loG1c 
SYSTEM SERIES No. L436s-004 Bl700 

FIELD ENGINEERING 
IMPROVEMENT 

STYLE/MODEL. PAGE 

89499-3 1 OF 1 
ORIGINATOR: 

NoT1cE 
TOP UNIT NO. 

TIO Westlake 2160 6561 
STD. INSTALL. TIME UNIT DESCRIPTION 

Less than 1.0 
1 UNITS AFFECTED EeTow 

hr 10307860x 206 Disk Pack Electronic Control 
TITLE DATE 

Intermittent Data.Shift Errors . (ECN 63272) 8/1/77 

INSTALLATION IS MANDATORY 

PREREQUISITE: None 

CONDITION: Under certain conditions, unwanted bits of information 
can be added to the data field before the actual data information 
is received. 

CAUSE: There is a wiring error on the "H" card (Control Logic Four 
Card). 

CORRECTION: Perform the wiring changes listed below. 

PARTS REQUIRED: 

Part Number 

1356 9520 

Description 

30 Awg wire 

Unit List Price 

less than one foot :$0.08 per foot 

INSTRUCT IONS: 

1. Be sure DPEC power is off. 

2. Remove the ''H" ·card. It should be part number 2163 2401. 

3. Perform the following wiring changes to the backplane of the 
card. 

A. Delete OK07 to 1K04 (level 2) 

B. Delete 3L04 to 1K04 (level 1) (H3L04) 

C. Add OK07 to 3L04 (level 2) 

D. Add 3L07 to 1K04 (level 1) (H3L07) 

4. Change the card part number to 2163 4753 (ECN 63272). 

5. Modify page 203 of· the circuit list for the "H" card- as fo 1 lows: -

A. Draw a line through: 

"H3L04 1K04 3L04 1 294" 

B. Add the following line: . 

"H3L07 1K04 3L07 1 294" 

(The schematic on page 65 is drawn correctly). 

FE Di 0 THIS CHANGE IS A RESULT OF FIELD REPORTING . 
· · c~~~ I :D.:s . I 

Printed in U.S. America 
FOR LIBRARY BIN.DER 349 
FOR F.E. TECHNICAL MANUAL FORM __ 1_0_8_4_3_6_5 __ _ 



Burrou~hs LoG1c 
SYSTEM SERIES No. L4365-005 Bl700 

FIELD ENGINEERING 
IMPROVEMENT 

STYLE/MODEL PAGE 

B9499-3 1 OF 1 
ORIGINATOR: 

NoT1cE 
TOP UNIT NO. 

TIO Westlake 2160 6561 
STD. INSTALL. TIME 1 UNITS AFFECTED UNIT DESCRIPTION 

1.0 hour 103078689 206 Disk Pack Controller 
TITLE DATE 

False Address Mark Errors (ECN 63275) 9120111 

INSTALLATION IS MANDATORY 
: 

PREREQUISITE: None 

CONDITION: The 250 microsecond tim•~r on the "M" card may be timing 
out too soon. 

CAUSE: Excessive tolerance of co~ponents. 

CORRECTION: Replace timing components on the timer at VWO of th~ 
"M" card. 

PARTS REQUIRED: 
I 

Part Number 

1265 5874 
2155 4688 

D·escription Qty Unit List Price 

INSTRUCTIONS: 

43Kn, 1/ 4W, ±5% Res ;is tor 1 
.0068 mfd, ± 10% 

100 WVDC Capacitor 1 

1. Remove DPEC power. 

$0.32 

1. 62 

2. Remove the "M" card. It shou:\d be part number 2162 9241. 
3. Remove the 3.9Kn resistor from location OU09 to OW09. 
4. Install part number 1265 5874, 43Kn resistor, at this location 

(from OU09 to OW09). 
5. Remove the .068 mfd capacitor 

1

from location OW03 to OV03. 
6. Install part number 2155 4688 ,' . 0068 mfd capacitor at this 

location (from OW03 to OV03). 
7~ Change the card assembly number from 2162 9241 to 2163 4811. 
8. Modify schematic page 37 to reflect this change. 

NOTE: 
After the installation qf this LIN, the assembly 
part numbers f?r the cards will be as follows: 

Q 
p 
R 
s 
N 

2160 
2162 
2163 
2160 
2160 

8690 
4440 
4894 ECN 63283 LIN L4365-003 
8591 
8849 

.M 2163 4811 ECN 63275 LIN L4365-005 
F 
L 
K 
J 
H 
G 

2163 4852 
2162 6353 
2162 9423 
2162 2881 
2163 4803 
2163 4878 

ECN 

ECN 

ATI 
ECN 

63276 LIN L4365-003 

62918 LIN L4365-001 

56205 
63278 LIN L4365-003 

F.E.CD
0

isdte·.I D:B I D THIS CHANGE IS A RESULT OF FIELD REPORTING 

. . FO~ LIBRARY Bl~DER 349 
Printed in U.S. America FOR F.1:. TECHNICAL MANUAL FORM _ 1_0_8_4_3_6_5 ___ _ 



1 
SYSTEM SERIES Burroughs loG1c Bl700 No. L4365-006 

FIELD ENGINEERING 
IMPROVEMENT 

STYLE/MODEL PAGE 

B9499-3 1 OF 1 - --
ORIGINATOR: 

NoTtcE 
TOP UNIT NO. 

TIO Westlake 2160 6561 
···-----

STD. INSTALL. TIME UNIT DESCRIPTION 

0.5 hour 
I UNITS AFFECTED ~eTow 

Bl03080016 206 Disk Pack Electronic Control 
TITLE Six teen Bit Data Shift -Prol>Tem Pr 1mar 1 ly on DATE 

Bl714 Systems (ECN 63294) 9/26/77 

INSTALLATION IS MANDATORY 

PRER~QUISITE: None 

CONDITION: Most Bl714 systems using 206 Disk Packs have a inter
mittent 16 bit data shift problem. 

CAUSE: A timing problem exists in the generation of the first 
data transfer "CK DPC" pulse. 

CORRECTION: Replace critical integrated circuits with Schottky 
type devices. 

PARTS REQUIRED: 

er 

Part: Number Description Qty Unit List Price 

2600 14-87 74S00 integrated circuit 1 $9.13 
2600 1495 74804 integrated circuit 1 3.40 
2600 1503 74810 integrated circuit 1 2.37 
2604: 6805 74S08 integrated circuit 1 5.06 

INSTRUCTIONS: 

1. 
2. 
3. 

4. 

Power off the DPEC. 
Remove the "H" card. 
Remove the following 

Location Type 

A. JK3 7404 
B. JK4 7408 
C. LM2 7400 
D. NP3 7410 

It should be part number 2163 4803. 
integrated circuits: 

Part Number 

1447 3532 
1447 3524 
1447 3516 
1447 3540 

(Save for local spares). 

Install the 

Location 

A. JK3 
B. JK4 
C. LM2 
D. NP3 

Schottky 

Type 

74S04 
74S08 
74S00 
74Sl0 

devices as listed below: 

5. Change the card assembly number to 2163 5420 

6. Modify the appropriate pages in the test and field documentation. 

Printed in U.S. America 
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