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5.08 WDC Configuration and GO - Issuing 
this byte performs two functions. Certain 

configuration parameters of the WDC are defined 
and the WOC is commanded to GO. This byte 
should be issued only after the CPB has been 
defined in system RAM, and all three bytes of the 
CPB pointer have been output. The meaning of 
the configuration portion of this byte are: 

(1) Bit 7 Interrupt Enable. If set an interrupt 
will be generated at the end of the current 

operation. If reset no interrupt will be issued. 

(2) Bit 6 Data Word Length. If set the Data 
Word Length is 16 bits. If reset the Data 

Word Length is 8 bits. 

(3) Bits 5-0 are not assigned. 

5.09 Reset WDC Interrupt - Issuing an I/O 
write to this port causes the Interrupt from 

the WDC to be reset. In addition, the interrupt 
status, Bit 6, of WDCBASE+O Read will be reset. 

Command Parameter Block 

5.10 The CPB organization is listed in Table 5-3. 
The Command Byte code description is 

listed in Table 5-4. 

Table 5·3 - Command Parameter Address Block 
Assignments 

location Description 

CPB+O Command Byte. 
CPB+l Unit Number. 
CPB+2 Logical Sector Number Bits 0·7. 
CPB+3 Logical Sector Number Bits 8-15. 
CPB+4 Logical Sector Number Bits 16-23. 
CPB+5 Byte of 00 (1) 

CPB+6 Byte Count Bits 0-7. 
CPB+7 Byte Count Bits 8-15. 
CPB+8 System RAM Address Bits 0·7. 
CPB+9 System RAM Address Bits 8·15. 
CPB+10 System RAM Address Bits 16-19. 
CPB+ll Byte of 00 (1) 

CPB+12 Status Block Pointer Bits 0·7. 
CPB+13 Status Block Pointer Bits 8·15. 
CPB+14 Status Block Pointer Bits 16·19. 
CPB+15 Byte of 00 (1) 

Nut .. : 

(I) Reserved (ur expansiun. 
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5.11 Unit Numbl'r - This defines the logical 
unit number of the disk drive. Option 

jumpers on each drive define the individual disk. 
The allowed range of unit is 0 to 3. 

5.12 Logical S('ctor Number (LSN) - Refers 
to the 128 hyte logical sector used to 

address the disk. The range of addressing is 0 to 
094FFH. 

5.13 Ilyle Count - Refers to the number of 
bytes to be transferred. If a count is given 

which when taken with the System RAM Address 
exceeds the currently defined 64k Bank, transfer 
will continue into the next bank. 

5.14 If a byte count is given which whel?- taken 
with the LSN, exceeds the capacity of the 

drive, an error flag will be returned. 

IMPORTANT 

If all odd byte COUllt is specified, tlze 
COlltrol/er will transfer data ill an 8·bit 
word lellgth evell if a word lellgth of 16 bits 
was specified ill the data sent to I/O port 

WDCBASE+5. 

5.15 System RAM Address - The System RAM 
Address defined in the CPB consists of a 

16-bit RAM address and a 4-bit bank address. 
If the address speCified does not exist, then 
MBTMO, 796 Bus TIMEOUT, status will be 
returned. 

IMPORTANT 

If the starting address specified is an odd 
address, DMA data transfers will be perform­
ed Oil a 8-bit basis evtll if the word length 

was defilled to be 16 bit. 

The WOC uses the INTEL (R) convention of 
byte addressing when usink 16-bit memory ad­
dressing; 

(1) Least significant byte is an even address. 

(2) Most significant byte is an odd address. 
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Table 5·4 - Command Byte Code 

Code Description 

OOH Return st.atus of specified drive. 
0IH Seek/Read. 
02H Close Buffer. 
03H Close Buffer then verify after write is complete. 
04H Not assigned. 
05H Format Disk. 
06H Surface Analysis. 
07H Restart WDC. 
OSH Reserved for diagnostic operation code. 
09H Reserved for diagnostic operation code. 
OAH Reserved for diagnostic operation code. 
OBH Reserved for diagnostic operation code. 
OCH Reserved for diagnostic operation code. 
ODH Reserved for diagnostic operation code. 
OEH Reserved for diagnostic operation code. 
OFH Reserved for diagnostic operation code. 
10H Reserved for diagnostic operation code. 
llH Reserved for diagnostic operation code. 
I2H Seek/Write. 
I3H Seek/Write then verify CRC after write is done. 
I4H Seek/Write unallocated. 
I5H Seek/Write unallocated then verify CRC after write is done. 
I6H·FFH Not assigned. 

5.16 Status Block Pointer (SBP) - The SBP Status Block 
defined by the SBP refers to the location 

of system RAM where the two byte status block 
is to be retumed. If the SBP refers to a location 
which does not actually exist in system RAM, 
then the WDC will time out while attempting to 
return the status. Busy will be cleared and an 
interrupt, if requested, will be generated. Since 
the Status Block is illegal, however, the system 
will be unable to determine status. 

Table 5·5 - Status Block Address Assignments 

Location Description 

SBP+O Current Status. 
SBP+I Current Configuration. 

5.17 The Status Block is returned to system 
RAM after the completion of an operation. 

The location of the Status Block is defined by the 
Status Block Pointer in the CPB. Table 5·5 lists 
the Status Block address assignments. 

5.18 Status Code 
status code. 

Table 5·6 describes the 

5.19 Configuratio/l Code - The byte returned 
defines the drive type for which the WDC 

is configured. Normally this is OOH. 

Data Block 

5.20 The Data Block location is defined by 
System RAM Address in the CPB. The 

length is dependent upon Byte Count. 
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Table 5-6 - Status Byte Code 

Code Description 

AxH No error after x retries, alternate sector was assigned_ 
9xH No error after x retries_ Alternate sector was used_ 
8xH No error after x retries_ 

Operator Correctable Errors 

41H Drive not ready. 

Unrecoverable System Errors 

21H Unrecoverable Read Error. 
22H Preamble not found in three revolutions. 
23H Timeout during preamble search. 
24H Timeout during 796 Bus transfer. 
25H Timeout during write operation. 
26H Timeout during seek or restore. 
27H Timeout during Format. 
28H Timeout during Read. 
29H Alterna,te Sectqr Table full. Cannot reassign. 
2AH Unrecoverable error during alternate table save. 
2BH Sequence Error - IDAM instead of DAM. 
2CH Cannot read alternate sector table. 

Programming Parameter Errors 

llH Unit Address Error. 
12H Logical Sector Address Error. 
13H 796 Bus Memory Address Error. 
14H Illegal Command Error. 

Interrupts (1) I/O write to WDCBASE+7, or 

5.21 An interrupt to one of the 796 Bus pins (2) Starting a new operation by issuing a 
CPB pointer, an I/O sequence ending 

in an I/O write to WD.CBASE+6. 
INTO* through INT7* will be generated 

after completion of an operation under the 
following circumstances: 

(I) The interrupt level has been option Jump­
ered on PCA. 

(2) Interrupt enable has been set in I/O port 
WDCBASE+6, Bit 7 = 1, during command 

set up. 

5.22 The interrupt appears as a low true level 
on the 796 Bu~. The level will be reset to 

a high level by issuing either: 

Power On Sequence 

5.23 The power on sequence is as follows: 

(1) WDC Busy is set and WDe Interrupt is 
clear as soon as power is applied. 

(2) Approximately one second after power on, 
WDC Busy is reset and the WDC Interrupt 

remains inactive. 

(~, 1'h() wne lR ready to accE'pt commands. 
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Table 5·7 - a-Bit Address Option Jumpers 

-,I 
" 

Options 
WDCBASE 

W30 W29 W34 W33 W38 W37 W42 W41 W44 W43 W27 W28 

OOH X X X X X X 
OSH X X X X X X 
lOH X X X X X X 
1SH X X X '\ X X X 

20H X X X X X X 
2SH X X X X X X 
30H X X X X X X 
3SH X X X X X X 

40H X X X X X X 
48H X X X X X X 
50H X X X X X X 
5SH X X X X X X 

60H X X X X X X 
6SH X X X X X X 
70H X X X X X X 
7SH X X X X X X 

80H X X X X X X 
8SH X X X X X X 
90H X X X X X X 
98H X X X X X X 

AOH X X X X X X 
ASH X X X X X X 
BOH X X X X X X 
BSH X X X X X X 

COH X X X X X X 
C8H X X X X X X 
DOH X X X X X X 
DSH X X X X X X 

-
EOH X X X X X X 
ESH X X X X X X 
FOH X X X X X X 
F8H X X X X X X 
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Configuration Option Jumpers 

5.24 The configuration of the WDC is set 
through option jumpers. The -xx suffix 

to the PCA part number indicates the different 
versions. Table 5-1 tabulates the current configura­
tions. 

I/O Address 

5.25 The address of WDCBASE for I/O ports 
used on the WDC is provided in two ways: 

(1) 8-bit address. Refer to Table 5-7. 

(2) 16-bit address. Refer to Table 5-8 and 
Table 5-9. 

Table 5·8 - 16·Bit Address Option Jumers - Digits w, Y 

Digit 
Option 

Value W30 W29 W34 W33 W38 W37 W42 W41 W27 W28 

0 X X X X X 
1 X X X X X 
2 X X X X X 
3 X X X X X 

4 X X X X X 
5 X X X X X 
6 X X X X X 
7 X X X X X 

8 X X X X X 
9 X X X X X 
A X X X X X 
B X X X X X 

C X X X X X 
D X X X X X 
E X X X X X 
F X X X X X 
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Table 5·9 - 16-Bit Address Option Jumper - Digit x 

Digit 
Value 

W44 W43 W40 

0 X X 
1 X X 
2 X X 
3 X X 

4 X 
5 X 
6 X 
7 X 

8 X X 
9 X X 
A X X 
B X X 

C X 
D X 
E X 
F X 

5.26 If 16-bit I/O addressing is used, WDCBASE 
can assume one of 256 possible groups. 

The address is determined as follows: 

(1) WDCBASE = wxyzH. 

Digits w, y are defined as follows: 

(2) w = y can have a range of 0 to F. The 
digit value is set by option jumpers. 

Refer to Table 5·8. 

Digits x, z are defined as follows: 

(3) if 0 X 7, z = 0 
if 8 X F, z = 8 

the digit value is set by option jumpers. Refer 
to Table 5·9. 

Interrupt Priority Level 

5.27 Table 5-10 tabulates the interrupt option 
jumpers by function. 

Options 

W39 W36 W35 W32 W31 

X 
X 
X 
X 

X 
X 
X 
X 

X X 
X X 

X X 
X X 

X X 
X X 

X X 
X X 

X X 
X X 

X X 
X X 

X X 
X X 

X X 
X X 

796 Bus INIT* Master/Slave 

5.28 An Option Jumper, W46, provides for 
making the WDC a master or slave to 

the INIT*. 

(1) For INIT* master operation, omit Option 
Jumper W46, install Option Jumper W47. 

(2) For INIT* slave operation, install Option 
Jumper W46, omit Option Jumper W47. 

796 Bus Priority In 

5.29 If the WDC is installed as the highest 
priority device and the system in which 

it is installed has no provision for asserting PRN* 
then the following option jumper should be in· 
stalled: 

(1) If WDC highest prIonty device, install 
Option Jumper W45. 
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Table 5·10 - Interrupt Level Option Jumper 

Level W25 W26 W23 

INTO X 
INTI X 
INT2 X 
INT3 
INT4 
INT5 
INT6 
INT7 

Note: 

(1) Only ONE jumper above should be installed. 

(2) If WDC not highest priority device, omit 
Option Jumper W47. 

5.30 If the WDC is not the highest priority 
device, be sure the serial priority chain is 

not broken by empty card slots between the 
highest priority device and the WDC. 

Drive Address Assignments 

5.31 The Unit number of individual drives is 
determined by internal drive option jump­

ers. Refer to the Mainframe Hardware Reference 
Manual or drive OEM Technical Manual. 
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W24 

X 

W21 W22 W19 W20 

X 
X 

X 
X 

5.32 The Logical Unit address sent to the 
WDC will be in the range 0 to 3. The drive 

option jumpering is defined in the range 1 to 4, 
the correlation is: 

(1) Logical Unit Drive Number 

o 1 

1 2 

2 3 

3 4 



6. MAINTENANCE 

G.01 The Winchester Oisk Controller is a result 
of several years of design, development and 

modern electronic manufacturing. The system 
components are designed with the latest semi­
conductors and integrated circuits. They operate 
at relatively low power levels with adequate 
cooling. Each WOC is operated under power and 
functionally tested in the Codata Systems Corp. 
factory for a minimum of 72 hours before ship­
ment. The WOC can be expected to operate 
at peak performance for long intervals. 

6.02 No routine maintenance should be per­
formed on the WOC. 

Diagnostics 

6.03 WOC diagnostic software is under develop-
ment and not released for production at 

this manual revision. 

Diagnostic Commands 

6.04 The command bytes listed in Table 5-4 
describe a group of command bytes, 08H 

through llH, reserved for diagnostic operation 
codes. The following paragraphs describe the 
individual diagnostic commands. 

Command Parameter Block 

6.05 The command parameter block used with 
the diagnostic commands refers to absolute 

disk address of: 

(1) Unit, 

(2) Cylinder, 

(3) Head, 

(4) Sector. 

rather than logical addresses defined in the normal 
commands. The organization of the CPB for 
diagnostic commands is tabulated in Table 6-1. 

6.06 Ullit Number - This defines the logical 
unit number of the disk drive. Option 

jumpers on each drive define the individual disk. 
The "i:,jI,\,l.!d range of unit is 0 ~0 ::::. 
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Table 6-1 - Command Parameter Block Address. 
Assignments 

Location Description 

CPB+O Command Byte. 
CPB+1 Unit Number. 
CPB+2 Head and Sector. 
CPB+3 Cylinder (LS Bits). 
CPB+4 Cylinder (MS Bits). 
CPB+5 Byte of 00. (1) 

CPB+6 Byte of 00. (1) 

CPB+7 Block Count. 
CPB+8 System RAM Address 
CPB+9 System RAM Address 
CPB+10 System RAM Address 
CPB+ll Byte of 00. (1) 

CPB+12 Status Block Pointer 
CPB+13 Status Block Pointer 
CPB+14 Status Block Pointer 
CPB+15 Byte of 00. (1) 

Note: 

(1) Reserved for expansion. 

6.07 Head and Sector Number 
performs two functions: 

(1) Bits 7-6 select head 0-3. 

Bits 0-7. 
Bits 8-15. 
Bits 16-19. 

Bits 0-7. 
Bits 8-15. 
Bits 16-19. 

This byte 

(2) Bits 5-1 define the absolute sector of the 
drive, based on 256 bytes per sector. 

(3) Bit 0 is vacant and must be set to O. 

6.08 Block COllllt - This byte defines the 
number of 256 byte blocks to transfer in 

the currently specified operation. 

6.09 

6.10 

System RA M Address - same as controller 
programming refer to 5.15. 

Status Block Poillter - same as controller 
programming refer to 5.16. 

Command Descriptions 

6.11 Seek Cylinder Ollly - This command 
causes the heaJs to be positioned over the 

absuiuLe cylinder aJJ.ctS", ::.p..:cified by the Com­
mand Parameter Block (CPB). The head speci­
fied by the command will also be selected. 
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6.12 Restore Drives to Cylinder 0 - This 
command causes the drive specified by 

Unit to reposition to absolute cylinder O. 

6.13 III [1 11 I hlDC RAM - The contents of the 
entire WDC RAM will be input to the 

specified System RAM Address. The Block Count 
should be set to 18H to input the entire 6144 
bytes. 

6.14 Output Data to WDC Buffer - The data 
block starting at the location specified by 

System RAM Address will be output to the Buffer 
portion of the WDC RAM. The Block Count 
should be set to 17H to load the entire 5888 
byte buffer. 

6.15 Inpllt Data from WDC Bllffer - The 
contents of the WDC Buffer portion of 

WDC RAM will be input to the specified System 
RAM Address. The Block Count should be set to 
17H to input the entire 5888 bytes of buffer. 

6.16 Input Alremate Sector Table - The con-
tents of the WDC Alternate Sector Table 

for the specified unit will be input starting at the 
specified System RAM Address. The Block Count 
should be set to 1 to input the alternate sector 
table. 

6.17 The alternate sector table contains the 
absolute disk address of 4k disk blocks 

which have been reassigned to the reserved alter­
nate area. The table consists of 24 entries of 4 
bytes each, starting at the beginning of the table. 
The 4 byte group contains the following informa­
tion about the disk block which was reassigned. 

(1) Byte ° Cylinder Number, Bits 8-16. 

(2) Byte 1 Cylinder Number, Bits 0-7. 

(3) Byte 2 - Head Number. 

(4) Byte 3 - Disk Block Number (either 0 or 
lOH). 

The end of the table is indicated by the value 
OE5H in byte 0 of an entry set, or 24 sets, which 
ever occurs first. 

6.18 The position of th" -l byte group in the 
table implies the disk location where the 

alternate has been reassigned. The reassignment 
area begins on cylinder 1, head 0, block 0, and 
continues through cyiiuJt:( 3, head 3, blu,'~: ~ fI!!, 
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6.19 If a 4 byte group has the value OFEH 
assignpd to each of the 4 bytes then the 

alternate block implied by this location in the 
table has been found to be bad, and subsequently 
skipped. 

6.20 NOP -No operation is performed. 

6.21 Seek/Read at Absolllte Disk Address - The 
number of disk sectors specified by Block 

Count is read from the disk and input at the 
address specified by System RAM Address. The 
starting disk address is specified by Head, Sector, 
Cylinder and Unit. The Block Count must be 
selected so that: 

(1) Block Count in range of 1 to 10H, inclusive. 

(2) The arithmetic sum of Sector + Block 
Count must not exceed 3FH. 

6.22 Seek/Write at Absolute Disk Address -
Data is transferred to the disk at the 

specified absolute disk address. The same restrict­
ion for Block Count as specified in the description 
of Seek/Read apply to Seek/Write. 

Warranty Service 

6.23 Codata Systems Corp. Customer Service is 
available by telephone for assistance in 

troUbleshooting and recommendations for repairs. 
All communications and material should be direct­
ed to: 

Codata Systems Corp. 
Customer Service Manager 

285 North Wolfe Road 
Sunnyvale, CA. 94086 

(408) 735-1744 
TWX 171119 

Returning Material for Repair 

6.24 The l'vlainframe Hardware Reference Man­
ual outlines the procedure for returning 

material. 



Table 6·2 - Command Byte Code 

Code Description 

08H Seek Cylinder and Select Head. 

09H Restore to Cylinder O. 

OAH Not assigned. 

OBH Input WDC RAM. 

OCH Output Data to WDC Buffer. 

ODH Input Data from WDC Buffer. 

OEH Input Alternate Sector Tables. 

OFH NOP. 

10H Seek/Read at Absolute Disk Address. 

llH Seek/Write at Absolute Disk Address. 
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7. REFERENCE 

Logic Diagram and Replaceable Parts List 

7.01 Figurf' 7·1 will furnish the service tech-
nician with the logic diagram of the 

Winchester Disk Controller (WOC). Table 7-1 is 
the replaceable parts list for the WOC indexed by 
reference designator appearing on the logic dia­
gram. Enough information is furnished so the 
maintenance technician should be able to purchase 
replaceable parts from a local supplier or make a 
substitution if necessary. WOC PCAs, ROMs and 
I/O cables should be ordered directly from Codata 
Systems Corp. Customer Service. 

IEEE 796 Microcomputer Bus 

7.02 Table 7-2 and 7-3 tabulate connectors PI 
and P2 pin assignments for the 796 Bus 

specification. 

7.03 The WDC was developed several years 
prior to adoption of the IEEE 796 Bus 

Specification. The logic diagram, Figure 7-1, uses 
references, mnemonics and conventions in use 
prior to the 796 Bus specification. 

Technical Manual Revisions 

7.04 The following summarizes the change hist­
ory for this technical manual. 

(1) Revision A, initial release, October 1982. 

7.05 Codata Systems Corp. makes changes to 
drawings and products through engineering 

change notices (ECN)s. Before a change to a 
product is approved or made: 

(1) The implications to systems in the field are 
determined. 

(2) Rework instructions are included for the 
equipment in the field when appropriate. 

Codata Systems Corp. Customer Service receives 
copies of all ECNs. 

7.06 There are no pertinent ECNs affecting 
this woe at this manual revision. 

Page 37 



.5V 

R<; 
IH 

.~v 

Ib 

Nt 

AH-
R. 
RAMAH-

MU)'-

'! ~t RM MD-
I RRAM-
t RM.uJ.-
, RhlB-

N l­
RIJSt<.OA1-

lMIJ'-
D~KEN 

MRESET- SHT Z,~ 

W46 
MBINII- SHT ') 

'----'-'-'-'--------.rv=v .. =:B"'RC"-:~C'E-'-l- SHT 3 '-__________________________ ~~~ __ ~HT ',0 

Figure 7.' - Winchester Disk Controller Logic Diagram 



}'I',OI:\ 

[-
·W 

R,d 
I~ 

I 
l1... 0 S· q 

UI 
14S14 

lie 0 • 
K 

1 - - 1) 

WClK- 5HT ~ 

l.-----.... -oTP 10 PI 
-T 

+ nv{1 : 
6 ' 

I 

I 

{
19 I 

-It V 6O~:'--'l.---<-..£j1 
I C~ 

J.. n .. f I+ 
IOV .,. 

VRI + SRlG 

Figure 7-1 - Winchester Disk Controller Logic Diagram (Continued) 

SHT 

5'" 

SHT 

o 
Ul-e o 
o 
w e ... 



INDH-

1.'~tb:'-
\ ARD-
111- ----

SHr z SELD 

J~ , 
Jot lOT.... II 

t01!-- ~ lit ~--- ,~ 
9}-- _ ..!l::J-----,-, ' 
... }-_ "'t:.r------ ~ __ " 
').i----'\ U6 

J2 J) l"l~lI 

IO"~~-
, q }---t-----''4 

,.}, ----- ---i':'~ 
'''T- --- __ :.:LJ ilL ub-----JJ 

SHT .. 
WADATA 

SHT " ~::'. _______________ J 

J~-20 

INDU-t, 

'-!-'O 

rfid 
IVfl- _LLu 

'l"'y:!.:"-,-==ttt-+.-r--+'-?q' 
v-I 

IV\- I~. 

----f-----

M.E~H I 
')Ht I 

'~Im 
~.I ~ 

RP5 
, I~ 

U5 
lltL51ltO 

& .. It 

Figure 7-1 - Winchester Disk Controller Logic Diagram (Continued) 



SH1" 

S~T 2 

5HT Z 

sur 2 

SHT 2 

51-11 2 

SHi 3 

SliT 3 

5HT 2 

5HT 2 

ho 
U44 

WOnOO-D} 
Rwt 

I~HOT I~ 
l~I()' Dl YO~T 

RCLK } H(tll 'r 'W 
ReLlc.- I 

Rell'. I" 

'''1--( ~OA1- lDiii II\. 14~ 
U40 

_ ENDAl 
q SRCH oolf"t-lOI>d 

~~----------.---- -'!., (LKIN I'. HlfRQ 
q ~ I 

IN OOT ~"c 
~l!."! _____ . ________ ..J~ HlfRO TP Z <>- 10,----, 

URUN - ~,--o TPll ~ AMOET .. 
~ 

2'", 

iOf. sv 

~5~ 

r--"'- 'bM 

- t 10 

.~v -----
RSl 

~NR1 )TAKI ,.Il.... 
tW III 

W6A1~ -

RU!Y.>I\OAT- ~ c.':K 
RSl 

~P- USb t5V } DE III 

J+G~ Ul. 
t~V .. w 

IVI)- } 11 ~ WUIIOO-OI 1J S ~~ ~ 1~5b~bJ 

~ l;r,j -.~~' 1: 
I ~ 

~ 
20 U56 ~~W~O (II Q fl- ;l~ ~ \, ----, BOONE 

~:~~ "" j --i I}lw) ~r- I -- 1'101100-02 -------. DIN NOM .lL--Jl. o U" Q liD 11 6 wRD.T. 

'I"~ --" 14l;)" 1\ -------,';< JH~(L -------------- ---..J. SHFCLK " I NRIO 11 5 14l51l~ 
10 1 Tvb-:-l 11 ~==ji '5V 

NRllI 0 ' 
q 

IV1- '1 I"J H .. :1' 
U5~ 

~5IIPEN LATE '-'----'-0 • I 1P3 
~- - • ------ flN R. ~ EARL 1\ n D 0 15 1 

III wDIIOO 0'" 

til I~I tW~U 410 
- 'NCl\(, WClK 

_""()[)E.: 
4.~ - .. Jr- Of-

- --- ,.L .!-:~ 

~' 
f' 1 DOCK 

CRCII- 8 CHmnMU 
15 llN.LlK 

EN CkCll Ul0 
};...t~ <~~~~T- II [Ai'[H UOUT p!L "SOb lfi} 

18lA- 1 filLA 
I'!'L) SHrCU\ '" 1~'6 CRCOK 1\ (RCOK 

~ lWONE ~Ib ~DONE, '--~ I 
W(i!! 

t.1~ [0 n ~ 
~~~r. UbO 
IV~· ') 

fu:!L., ~ 
WOIIOD-l)!, F(N1l 

~ r1 ~ 
wtLK IV {>II5 

weu ... T1 
W(lt\- 1 

Figure 7-' - Winchester Disk Controller Logic Diagram (Continued) 

SHT 5 

SlIT Z 

51<1 3 

SHT 3 

SHT 3 

SoHT Z,3,~ 

~ 
o o o 
~ 
o .... 



PI 

")", ~ 
?B ~I-
;1 ,. ~}, 

A', 

" ~,: " :;\~ " '2 ~. ',? 
',() (r~[:-
. .; 

~~:~-.. , 
,', \.- . . 

'I', 
,,~\)-

.. j " ,- -
<~ ~f 

,b ?A!d'~ 

-J " All-

" 
;:.~q~ 

" 
(I An-r--

~HT 2,3,"~F..:.(.:.:N.:.T.::.L_f:""U::;'::.., ____________________________ ...L _____________ / 

Figure 7·' - Winchester Disk Controller Logic Diagram (Continued) 

" .. 10 
n 

~ .. 
n 

" , 
i ,~ 
PI 

.,.. 
" ~" 

!)HT 1 

~ o 
o 
o 
~ 
o .... 



$"1 I,Z,3 .... ,1) .;I:o~.!.., .::!N!.!Tl:..b:,::U::::S::.... _______ l-'-___________ +....L ____________ t-J 

SHTI.~~~II~U~·,------------~L--------------------~---------------' 

NOlE> UNH ,'. OIHEHWIS~ SPELIFIED 
\ RE"1I~TOk. VAlUES IN OHMS, '/". W :t.S~ 

~ 
't 
~ , 
II 
11 
I' 
&~ 

II 
11 
1') 

1& 
85 

6' 

1 
't 
~ 
& 
n 
11 
15 
1& 

" 10 

+~v 

Cl,({' 

lbF 
IOV 

J1, Jl, J't ,J5-

J& 

All 000 PIN~, 
I THRU45 

1QeA,.,,1II ISHUT •• ) 

,.,111 

vult.n 
'Ull "nu. 

14(.$" v'n.J.st 
14lolU UJun. uuu.s •• USliSI 

HUU UIHn. uu's. 

'tLSIU 
'tUl1S 

ULIiUI 

ULUtO 

ltLIUU 

UZSfll 

UllIll. U'Oltl.IJlO'. 
Vlll,. UJIlI. UIaUI. VUI1). VUISI. 

V"IS). vu,s •• tll .. n. UUII. 

\lUISI. un,,, 

I!JJU." 
uso. t.l'Il.~ '1, I.oSllSl 

7un ",un.sl 

LJIUI 

'uu ""II. UU") 
HS1, UIIU. VI6UI. UI7IU. UIUI. UIIUI. 

IoUU,H. uuu,'" unUI 

Utlill. UUtll. VUlli. 1.1'1111 

""UG)-I untl', "'''''I. "'lt61 
Ult e'HSI 

• at,. UoIII". unill. ul0lU, I>UIU. CUIlI. 

UUOI, unnl, u7\lIl. tlll1l1l. enul 
2UIl. 1.'111 

U1,JI 

UUIt) 

US"41 

WDUvQ-OI ""UI 

""IIl!.III<HU 

'" \'41),U 

Figure 7-1 - Winchester Disk Controller Logic Diagram (Continued) 
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Table 7-1 - Winchester Disk Controller - Replaceable Parts List 

Description Manufacturer Manufacturer's Part Number 

PCA! Winchester Controller Codata S\:1S 92-10:1.:1.-01. 

C: F;-:d Tant :~5V 10/.: ~~~~'.JF Sprague 199D226X0025AB 
c: F;·:d rant 25V lOr. 221JF Sp ragUf:~ 1 <1l9D226X002!5AB 
c: F;.:d Tant 25V lOr. 221JF Sf'T'a:i.lI..lE.' 1 <"i<;>D22bX0025AB 
C' .. 0 F;·u.:l rant 25V lOr. 22uF Spra~3ue 1 (J9D226X0025AB 
e: F:-:d rant 25V 10/.: 22uF Sp T'a31.H:) 199D226X0025AB 
e: F:-:d Tant 2:iV 10/.: 22uF SPT'asue 199D226X0025AB 
C: F;·:d Cf.~ T' !~iOV lOr. O.:LuF Centralab CY20Cl04M 
C' ... F;·:d CeT' 50V 10/.: () • luF Centrcllab CY20C:l04M 
C: F:-:d Ce J' ~iOV 10% ().1 uF Cf.mtralab CY20C:L()4M 
c: F;·:d eel' ::jOV 10/.: O.luF Cent ri:,l1 ab CY20Cl04M 
e: F;·:d Ce T' 50V lOr. o • l.uF Centl'alab CY20C:l.04M 
C: F;·:d Cel' 50V lOr. O.luF Centralab CY20Cl04M 
e: F;·:d Cer 50V 10/.: O.luF Centralab CY20Cl04M 
C· ... F:·:d Cf:~ p :':'jOV lOY. O. :L uF Centr'alab CY20Gl04M 
C: F;·:d Cer 50V lOr. o .1.uF Centralab CY20Cl04M 
c· J • F:·:d Gel" 50V :LOr. O. luF Centr'alab CY20Cl04M 
C: F;·:d CeT' !50V 10/.: () • 1. !..IF Centralab CY20C104M 
C: F:·:d Cer 50V 10/.: () • 1 uF CentT'aIi.'tb CY20C104M 
Ct F:·:d Cer 50V :lOr. o • :J.uF Cent re! 1 clb CY20C:l04M 

J t 

C: F:-:d Cf) T' 50V lOr. O.luF Centralab CY20CI04M 

C: F;-:d Cel' :50V 10/.: O.luF Cent T'aIab CY20C104M 
c: F:·:d Cer !50V :LOr. ().lI..1F Centralab CY20Cl04M 
c: F:-:d Gel' 50V :LOr. (). luF Cf~ntralab CY20CI04M 
e: F;·:d C~) Y' :50V :LO/.: O.1uF Centralab CY2()C:L04M 
CO ... F>:d Gel' !,:"'jOV lOr. o .1uF Centralab CY20Cl04M 
C: F;-:d Cer 50V lOr. O. 1 uF Centralab CY20CI04M 
C: F;-:d Cer 50V :LOr. O. 1uF Cent.ralab CY20C:L04M 
C: F;·:d Gel' 5()V lOr. o .1uF Centralab CY20C:J.04M 
c; F:-:d C(~ Y' !:)oV 10% O. 11..1F Cent Y'alab CY2()CI04M 
c: F;·:d Cer ::-jOV lOr. O.luF CentraIab CY20ClO4M 
c: F:-:d eel' ~50V lOr. O.luF Centralab CY20C104M 
C: F:·:d Cel' 5()V 10/.: O.luF Centralab CY20CI04M 
c: Fw:1 Cf.~ r 50V lOr. O.lIJF Centralab CY20Cl04M 
c: F:·:d Cer 50V lOr. O. 1 uF C(~ntrCllab CY20C104M 
C· F:·:d Cer 501) 10/.: o .1uF Centralab CY20CI04M 

.. t 

Codata Part Number 

92-1 () 11-()1 

18-019?-O2 
18-019"7--02 
10-'0197-()2 
18-'O:L (",>/,··-02 
18-01 ~O'-O2 
18-0197-02 
18-'()122-"Ol 
18-0122-01 
18--01 2::!--0 1 
lS--0 122-0 1 
18-0122'-01 
Hl-0122-'Ol 
18-0122"-01 
:L B-O:L 22--01 
18-,,0122,-01 
:L 8-0 L!2'-'0 1 
:L8-0L~:~-01 

18-0122-01 
18'-0122-01 
1/3-0122--01 
.t 8·-0 1 ~~2-0 1 
:L fj-O 1 ~2"-O 1 
18-0122-01 
:L 8-() 122--0 1 
lS-0122-01 
Hl-()122-01 
IB-0122-01 
:L 8-():L 22,-0 1 
H3--0 122-0 1 
113-()122-01 
18-0122-01 
:L Ej_.() 122--0 1 
18-0122--01 
1 B-O 122-·0 1 
18-0122'-01 

o 
(Jl 

6 
o 
o w 
6 ..... 



Reference 

C ](.; 

C- .... "] . .\ ; 

C 30 
," ,} 'l 

C "'1,.? 
c .; l, 

c ; '1 
I: ,: '.j 

C '~i, 

t: I 

t': } (.~ 

(" ., "~ 'i 
r; • I (I 

C :.-t 
C ~)~? 

C "'jJ 
C ~. i 'I 
C I"" 

cJ ,.J 

L I" .-

" t.) 

t:: " .. ., 
} , 

C ! I ~.~ 
C ~;9 

C (. () 

C \' J 
C " f) '.: 

(" ('} ~.~ 

r ., <'l4 

cr, O'j 

CR 0:' 
Cf-\: (;0 .) 

I. 01 

n OJ 
n O~:) 

CJ u:·'. 

Table 7·' - Winchester Disk Controller - Replaceable Parts List (Continued) 

Description Manufacturer Manufacturer's Par-t Number 

r t , . F;.:d C€H' :50V lOr. o • 1 uF Centralab CY20C104M 
c; F:·:d Cf?l' :=jOV :L O/~ o .11.JF Cerrtri'Jlab CY20C104M 
(; ~ F>:d Cel' ::;(1) :LOr. o • 1uF Centralab CY20C104M 
C! F'>~(i eel' :7;01) :L () i'~ () • luF Centralab CY20C104M 
c· ... F>:ci eer' ::.:;01) lOr. (). :I. uF Cent.ralab CY20C104M 
l" • , . F!-:d C(·~'l' ::';( 1) :L 0/; () • 1 uF Centralab CY20C104M 
r; : F;-~d Cl'? r' !:'iOV tOi~ o. :L uF Central a!..'} CY20C104M 
Ct ... + F:<d C(01' ~iOI) :l. Oi'; O.luF Centralab CY20C104M 
c· ., . F:·:d (: (.:~ }"' 50V 10% (). 1 uF Centralab CY20C104M 
r· , . F:-:cl Cf~ l' :501) 10% ().lI.JF Centl'alab CY20Cl04M 
c: F;·:;:,l Cf) r ~.:.iOV 1. OX. o • :L uF Centralab CY20C104M 
c: f= ;.:d T ,~l/-,t 2~5V 1 O/~ 22uF Sp rct~~IJE.' 199D226X0025AB 
r t 

J • F:-:I.'.l CI~\ r 501.) :I. O~<: O. :L uF Centralab CY20C104M 
c; : F!:d Mlca ~'jOV :LO% 330pF CD CM05FD331J03 
c; : F;-:ci Al 10V 1 ()i~ l()OuF Kemet. T110C1071,010AS 
C~ : F:·:d C f:~ T' ~5()1) :l () /~ 6!3pF CD CM04FD101J03 
c: F:<O:.1 F' () 1 \.:~ ::'IOV :L ()j~ O.0068uF Panclsonic ECO-N1682KZ 
e: F;-:d ,"lie-a :7;0 V 1 ()i~ 150pF CD CD15FD151.J03 
i: ! F;-:d Mica :'.)() V :LOr. :nOpF CD CM05FD331JO:3 
C'. ., . F;·:d C~l~ ::50 .... ' to/. o .1uF" Cen'tralab CY20C104M 
i .. : : F;·:d Cf:) T' :::iOI) 1 o;~ (). 1 uF CentT'Blab CY20C104M 
c~ F:<cl eel" :~;OV lOr. 0.1 uF Centralab CY20C:l04M 
C· , + F;:d i"iiea 50!'" lOr. 200pF CD CM04FD20:LJ03 
r · .' . F;<cj eel' :~jOI) 10;' 22r:.F Erie 8131-050-X7RO-224K 

C • , . F ;·:(1 GE'f ~'j()1J lO% 68pF CD CM04FD101J03 
c: F;-:d Ct;·) )" ::)OIJ lOr. () • :L uF CEmt T'a1 ab CY20Cl04M 
f: : I--':<d eeT' ::;01.,.' lOr. O.luF Centralab CY20Cl04M 

Diode: Sl.Ji tch :LN4002 MotoT'olc~ 1N4002 
it i ()I')e ! T'.lnin£i Motorola MVl40~1 

Diodc-:·': !:)Wl teh lN4:L48 Motorola :LN4148 

J ndl.Jc t.n T' : :3. :3 uH Miller 9:310-26/3.9 

Astr'": NPN POWf? r 2N~:532() MotoT'ola 2N5320 
Xstr! NPN !3wi tch 2N3<»04 Motorola 2N3904 
>< ':d~ T' : f'NP Gpneral 2N~!9()7 Motorola 2N290'7 

Codata Part Number 

18-0122-01 
18-0122-01 
18-0122-01 
18-0122-01 
18-0122-01 
18-0122-01 
18-0122-01 
18-0122-01 
18-0122-01 
18-0122-01 
18-0122-01 
18-0197-02 
18-0122-01 
18-0052-01 
18-0400-01 
18-0036-01 
18-0092-01 
18-0044-01 
18-0052-01 
18-0122-01 
18-0122-01 
18--0122-01 
18-0047-01 
18-0024-01 
18-0036-01 
18-0122-01 
18-0122-01 

16-0001-01 
16-0007-01 
16-0006-01 

30-0003-01 

16-1004-01 
16-1002-01 
16-"1001-01 

~ 
b o o 
Crl 
o .... 



Reference 

J"" ., 01 R: F:-:d CF 
1:< 0':) 

A- p' , . r" ;.~ (1 CF 
H 03 f<: F:·,d CF 
f=< 04 R: F:·:d CF 
r< O~5 R: F:·:d CF 
H 06 R! F:-:d CF 
f, O? F< : F:-:d CF 
h- OB R: F:·(cl CF 
1:< 09 p' .. F;-:cf CF 
H 10 p' .... F:-:d CF 
f< 1 ':> ,..' . ., . F:·,d CF 
H 13 R: f';·{() CF 
n 14 f< : F:-:d CF 
P ., 15 R: F:·:d CF 
f=< 1.6 Ii' • .... F:·:d CF 
r:: 17 R: Va T' "IF 
f< 1.8 F< : F:-:d CF 
r' .\ 19 f' • , . F;·:d MF 
H :?O FU F:·:d MF 
f< 21. 1:< : F:·:d i1F 
H "i") R: F;-:d MF .. -.:.-

F~ 23 F~ : Var' MF 
H :·.)4 R: F;.:d MF 
r' .', ~~ ~) f~ : F;.:d MF 
F< / I) p. , . F:<f.j CF 
F< ... ) ."] 

,- , R: F;·:d MF 
F< ;)B R: F:·:d MF 
F< ;'><"1 fU F:-:d MF 
h' =H) f..: : F:-:d MF 
1:< 3:1. r' • ., . F;.:d eF 
F< 32 k: F:·:d CF 
H :53 ~< : F:·:d CF 
H 34 R: Var MF 
h' J~'j F' • ~ . F:·:d CF 
,:< J6 R: F:" }1(.1 CF 
H .P F~ : F;.:d CF 

Table 7-1 - Winchester Disk Controller - Replaceable Parts List (Continued) 

Description Manufacturer Manufacturer's Part Number 

O.25W ~j/' :Lk Ohm RohlTl RC07GF102J 
O.25W !~j% 10k DhlTt RohlTt I=i:C07GF10~:U 

O. 2~::;W !5X 47k OhlTt Rohlll RC07GF473J 
0.25W :::jr. H. Ohm RohlTt RC07GF1.02J 
0.2~.)W C"-/ 

"J I_ Jk Ohul ~-;:ohlTt RC07GF 1 02.J 
0.2514 !:'i % :Lk OhITI RohlTl RC07GF102j 

o • 2!::iW :j/,; :LOO OhlTl I=i:ohm RC07GF1.01j 
O.2!5W 1-' HI 

,)/ .. 100 OhlTl I;:ohm RC07GF1OLJ 
o • :?:':iW 1::--/ 

.... J /", 100 Ohm Hohm RCO?GF10LJ 
o • 2~)W J:;'n/ 

d.'o 100 Ohm R(Jhm RC07GF10LJ 
() • 2!:5W ~:j y. H. Ohm I=i:o hm RC07GF 1 O:?.J 
() • 2~.:jW ~=.=;% :L I~. OhlT! Rohm RC07GF:L02 • .J 
0.2514 ~~i /. :lk Oh If' Rohm RC07GF102 . .J 
0.2:7iW ~5% 470 OhITI RohlT! RC07GF471~J 

O.25t..1 5;~ 4lk Ohm Rohm RC07GF 4 73.J 
0.2514 20~~ 10k Ohm ers 752-20l-10K 
0.2514 1::--/ 

"J I_ :Lk Ohlfl Rohm /=i:C01GF 1. 02 • .1 
0.2514 1 0

/ 
'0 3.92k Ohm F'anason:i.c ~)043EOJ921\0F 

0.2514 i% 51.1 OhlT, £lou T'ns /=i:N5:iO~.i 1.1 OF 
() • 2~:)W 1% 8. 2~·':;k OhlT, Bourns RN!:j50t32!5 1 F 
0.25W 1% 1.5k Ohm Dale CCF -~:;~.'i-:L • !:){) 1 F 

0.25W 20% 25() Ohm 1I €:'c k tria n 68X2!::iO 

O.2:7iW 1% 1 • ~)v.. Ohnl Dalf? CCF-··5:)·-1.~)01.F 

O.25W D': 511 Ohlh BOl.JrTIS RN~)5()~:)1 :L OF 

O. 2~:iW c:· tI/ 

".J I. :l.k Ohm Rohlfl RC07GF 1 02~J 
0.?5W :L;~ 1.3k Ohlf, £l C.IIJ T' n ':; RN!::.i!:;O:L 30:L F 
O. 2~5W 1 ~~ :1.00 Ohrrl fta 1 f·: 5£l£l-:L 00····5 
() • 2~5W 1% B • 2::jk Ohm £lou r·n~; f~N::=j~:i()8:':~51 F 
O. 2~iW 1. /., :I. .3k Ohm Bourns f~N5!)() 130 1 F 
O.2!:iW 1::'''/ 

..... J/n 330 Ohm f~(Jhm I;:CO/GF3:31.J 
O.25W ~)/. 6fJO Ohm f':O/·IJlI '=i:C07GF(iB l • ../ 
o .2:il.,l a;: .... / 

,.J /. 2k Ohm l=i:ohlTl RCO?GF202.J 
o • 2!:iW 20% 2k Ohm CTS 7~52-2()7-·21\ 

0.2514 I:' "/ 
,.J I. lk Ohm Ro/"lm RC07(3F 1 02 • .J 

O.::>!'5W ~~j % lOOk Ohnl r';:ohlTt RC07GFl04.J 
O. 2~:iW ::OJ % 5(;)() Ohm Rohm RCO?GF!:'i61.J 

Codata Part 

20-·0072··-()1 
:20--0096-··01 
20-0112·-01 
20··-0072--01 
20-·0072-01 
20--0072·-() J 
20-··0048-01 
~!()··-0048-0 1 
20-0048-01 
20-0()4B--Ol 
20-0072--01 
20-00?2"-01 
20-0()72--01 
20-0064-01 
20-0112-01 
20--2004'-01 
20-()O72-01 
20'-3008-0 1 
2()·- .300::;,-01 
20-3009-01 
20-:3007-0J 
20--2002'-01 
20--3007-01 
20-:3005-01 
20-0072-01 
20-3006··-01 
20-3()O4-()1 
20-.3009·-01 
20-3006--() 1 
::'>0-0060-01 
20-0068-01 
2()-()() 7<1--01 
:20<~()03-·0 1 
:~O····O()72-() 1 
20-0 12()--O 1 
20·-()()66-01 

Number 

o 
Cf 
o 
o 
o 
w 
6 .... 



Reference 

H 38 
!=~ 39 
H 40 
H 41 
H 4") A_ 

H 43 
H 44 
H 45 
F< 46 
f< 4/ 
!=~ C--7 

;')-' 

!=~ 58 
H 59 ,... 
-\ 64 
H 65 
n 66 

HF' 01 
F~F' 02 
HF' 03 

U 01 
U 0") .:.. 

U 03 
U O'l 
U 05 
U 06 
U 07 
U 08 
U 09 
t.J 10 
U 11 
U 1 ':> A-

U 13 
U 14 
U 15 
U 16 

Figure 7-' - Winchester Disk Controller Logic Diagram (Continued) 

Description Manufacturer Manufacturer's Part Number 

R! F:-:d MF 0.25W 1% 100 Oh", Dale 5BB-100-5 
fd F:-:d CF o • 2!:iW ~)Z 330 Ohm R()hm RC07GF331.J 
R: F:·:d MF 0.25W 1% 3. (?2k o hIT! t='anasonic 504:3E03i.i121(OF 
fn F:·:d CF 0.25W "" .. 

~'I. 330 Dh", f<ohlT! RC07GF:'Bl,J 
FU F;.~d CF O.25W 5/. 271-:. Ohm Rohm RC07GF273J 
pt \ . F;-uj CF o. 2~jW ~j:", 271-:. Ohm RohlT! RC07GF273J 
R: F:-:d CF O.2::'iW 5% ~B() OhlT! Rohm /:;:C07GF331J 
R: F:-:d CF O.25W ~)/; :no Ohm Rohm ~<C07GF271 J 
R: F:·:d eF o t 2~)W ~5/. l/~_ Ohm Rohm RC07GF102~J 

fU F:-:d MF O.25W 17. 100 Ohm Dal(~~ SBB-100-5 
R; F:-:d CF () t 2~jW :57. lk Ohm R(.')/'JIT! RC07GF102.J 
R: F;.:d eF 0.25t.J S% if<. Ohm Rohm RC07GFi02J 
p' \ . F>~ii CF O.25W 57. 11-:. Ohm f<ohm RC07GF102J 
R: F;-:d CF o t 2::'iW ~j/' lk Ohm Rohm RC07GF102.J 
f< : F;·:d CF o • 2~:iW a: '*' \.11 .. 470 OhlTl I=«)hm RC07GF471J 
R: F:-:d CF 0.25W 5:Y. lOOk Ohm Ii:ohm RC07GF104J 

R: SIP MF O. 2~jW 5/. 220/330 Ohm CTS 7t,)0-85-'R220/:330 
R: SIP MF 0.25W c''',' 

,J/. 220/330 Ohm CTS 7:50 _. B:5-- R 2 20 / 3:30 
fU SIP MF O. 2~jW :)/. H_ Ohm Dale MSP08A--- II 1-·11( "-2 

Ie: [11 . .1,,11 [I-T\:lp(~~ Fl :ip Flop TJ SN74f..,?4N 
Ie: Octal D-T~pe Flip Flop TI SN74LS374N 
Ie: Octal D-Tl:lPf? FLip Flop TI SN74U3374N 
Ie: He:.: Inv(-:'rtel's TI SN?4LS04N 
IC: Octal IllJf f e T' TI SNl4LS240N 
IC: 4--2"<5-2 In And-·O r--:r nv TI SN74S64N 
Ie: C~IJi:1d Line R(-?ct?i ve J' AMD AM26LS3:.? 
IC: OlJad Line Driver AMD AM26U3~~1 

Ie: Octal D--T\,!pe Flip Flop TI SN'74LS534N 
Ie: Octal. BIJff~:~ r TI SN74LS240N 
Ie: Octal BlJfff!T' TI SN74LS244N 
Ie: Octal D--Tl:lpe Flip Fl (IF' TI SN'.74LS~~'74N 

Ie: Octal D-T!:lPf? Flip Flop TI SN74L.S;374N 
Ie! P roce!;s() J' Fai T'chi If:j 8X3()0 
Dela\,! Line: Data [lela~ DDlJ- sl-5i00 
Ie: Dual [I-T\,!pe Flip FlO!'" TI SN74S'.74N 

Codata Part Number 

20-3004-01 
20-0060-01 
20<~008--01 

20-0060-01 
20-0106-01 
20-0:L06-01 
20-0()60-01 
20--0058-01 
20-0072-01 
20<--S004-01 
20-()072-01 
20-0()72-01 
20--0()72-01 
20-0072-01 
~~O--0064-0 1 
20-0120--01 

20-1()07-()1 
20---100'7-01 
20-1008-01 

17-3074-01 
:L 7-1~574-01 
1'7---1374-01 
1'.7-1004-01 
17-1240-()1 
1 7-<~()64--0 1 
1/-8013-01 
17-8()24-01 
17-1534-01 
i7--1240-()1 
1'7-1244-01 
17--1374-01 
17-13'.74-01 
17-8()2:~-01 
19-4()O2-01 
1 ?--3074-()1 

o. 
l{t 
o o 
o 
w 
6 
-' 



Table 7-1 - Winchester Disk Controller - Replaceable Parts List (Continued) 

Reference Description Manufacturer Manufacturer's Part Number 

U 1'1 Ie! [lI.la:!. D· .. · T\&F' e FU.p Flop T1 SN74S74N 
U 18 Ie: Dual n-oT\:lF'I~ Flip Flop T1 SN74S74N 
U :L9 Ie: DUilll [lo-T!:IPI:.' Fl if'> Flop TI SN74S74N 
l.J 20 IC: nual.:I 2-I..-. E:·{c 1 U~:; i ve Dr TI SN?4S86N 
U ~~ :l Ie: And""O r···:r nv T1 SN74S51N 
U "j 1") 

,,:.. ",'- Ie! nual D·· .. T\:IPf? FIif> Flop TI SN74S74N 
U 23 IC: Dual D··· T\&Pf:.> Fli.p Flop T1 SN?4LS74N 

l.J 24 Ie! Oumel II Flip F:I. Of" TI SN74LSl.'15N 
U ~:!5 Ie: 4--Ih t B i!:l tab.l. E~ Latch(;~!:i TI SN?4LS?5N 
U 26 Ie: Guad 2····1,... And TJ SN?4S()8N 

U :n IC: nIJar.:! :':>''-In Or TI SN74S32N 

U 30 Ie: f«·:~a(1 On!!:1 M(.~ IJI 0 l' \~ ROM1. HX2 Codata ~:) ~:f S 2?·-002!:)-··() :L 
U 3J. Ie: I:;:f.~,:ld Dr.:I. \:/ M f~ IT! C) J' \~l ROt10A HX2 CrJdata !3 ~:I ~:; 2?""() 0 28·_·0 1. 
U 32 IC: O'.Jad XSt.T' MotoJ'<:l1a TF'C~'-6?0() 

U 33 Ie: Guad ::.~.- I n Nand "J I SN74S00N 
U 34 IC: B--In Nand 'lI SN74LS32N 
l.J 3·~ ~ ,J TC: B····In Nand TI SN74LS32N 
U 36 IC: n 1.1 ;:j '1 Mono!:; tab 1. e fI SN741.23N 
l.J 3/ le: S':lnch r·onOl . .I!:i Dual Clock Cnt" TI SN74l.S1(13N 
U 3B Ie: Dual D···· T\:IPf:~ Flip flop TI SN"74S"74N 
U 3~;> Ie: nual [I ... T ':IF' f:~ FlIP F] OF' TI SN74S74N 
U 40 Df'] iEI I... :i. nf?: nat,,! DE.' 1. <3\:1 I)DU···-4···~)060 

U 41, Ie! 3·· .. TCl····(~ L:i. nf:~ [I(·~(·/1'11.J:: TI SN74SLWN 
lJ 4':> J C : :·~····Tc)····n L.. in(·~ I) (·.,'C /i'1!..!>:: T1 SN74S13BN 

U 43 Ie: 3···· To····O LinE' I.lf:~c / Mu:-: TI SN74S1:3BN 

U 44 Ie: (,M netf~ctor Dill!:;. t.al WII1100·-·03 

U 4 ~:.) Ie: F~i:lndc)1JI ACC€:'!5S Mf?IJIO f'!:1 ::~k " [ FU,.Jl. t~;u MI,\, 4 B02--1 " 
U 46 Ie: l~an(lolH I~ c C f.~ ~ii !,; I'H?IJI() r\:/ ::.~k ,.~ t Fuji t~il..l MI\·l B()2····:J. . 
U 41:1 Ie: F~(:~ ael Dn 1 \:1 i"i(:~IJIO r\J FWM:l HXl C(:)data ~) \:/!ii 27·-()O21.)-O1 

U 49 Ie: 1:< l".'a d On1\:1 Mf~IJIO I'\:I I:::OMOA HX:!. Codata ~3 ~;l~:; 2"7···OO2(Y-0:1. 

U ~'iO Ie: Dual D···· T ':~ r" f"' Flip F lof" TI SN74U3"74N 

U ~)1 Ie: B···· In Ni~nd TI SN"74UI32N 
U 

t:: ..•• ) 
,.1",'_ Ie! Ol.Jad ~:.~ .... J n And TI SN"74S()8N 

U ~) ~:~ Ie: Ul..liild 2· .. ·11"1 Ni!lnd TI SN74:30N 

U ~).1 Ie: Octal COITIPa T'a to I' Fai I'chi 1d ?4F~)21. 

U ~:j !:5 Ie: Oet,:!l COIJIPa T' a to l' Fa i. J'ch :i. 1. d 74F~52:l 

U ~::16 IC: 4 ... :~ .... 3 .. -::~ In ~~nd-"D r'-' Inv T1 SN74S64N 

Codata Part 

17-3074-01 
17-;3074-01 
:1.7-:3074-01 
17-3086-01 
17-3051-01 
j.7-3074-01 
1'1-1074-01 
17-1175-01 
1?-1075-01 
1. '1-3008 .. -01 
:1 7-:3032-,01 
27-0025"-01 
27--0028-01 
17-'4()0 1-0 1 
:L "7"·3000-0 1 
1 "7'-1032--01 
17-1032-01 
17-0123-01 
17-1193-01 
:17-3074-01 
:17-3()74-01 
19,-4001,-01 
17-;3138-01 
1 ? ·-';313 El-O 1 
:l7·-:31~:S8·-01 

1 ?-8020·-01 
:L 7 _. 70 1 0-()1 

:L ?--7010'-01 
2"7-()026-'01 
27,,-0029·-01 
:l7-··1074···Ol 
:L 7···1 032,,-01 
1?-3()08-01 
1. J·-()()38····0 1 
:L 7-6() 1 ~) ... () 1 
1 ?-C)O 1. 5'-() 1 
:1. "7·-3()64-01. 

Number 

o 
I{I 
o 
o 
o 
':l o ... 



Reference 

U 5'.7 
U ~.) 13 
U ~j9 

U 60 
U 61 
I.J b~! 

U ' ·X ~.) ... 1 

U 64 
U I. I::' 

,:) ,.J 

U c> t.i 
U i~'" ",:, 

U t.> I:i 

U (':!9 
U 7() 
U 7'1. 
U "~ '') 

I ""._ 

U 73 
t J '.74 
t.J 76 
U '.77 
U /B 

VR 0:1. 
t)l~ 02 

y 01 
y 02 

H 0'" /' 
F< on 
n O'i 
F~ to 
F~ 4H 
F< 49 
H ~)O 

F< ~j :I. 

Table 7-1 - Winchester Disk Controller - Replaceable Parts List (Continued) 

Description Manufacturer Manufacturer's Part Number 

Ie: Ol..lad 11 Flip Flop TI SN74U3175N 

Je: MFM Gl'~n~' rato Y' ItiElital WIH 10()-O2 

Ie: CRe Generator/Checker Di!'.litdl WD 11 00,-04 

Ie: f' a Y' ,:Ill f.~ 1 / !:; f.-' T' 'i. a 1 CC)nv(~ T' tf~ T' IIhli tal WD1:l OO'-'O~) 

IC: HandDITI r-1CC[~SS l'ielTlo f'!:! 2k ;.~ f FU,jitsu MK48()2'-1 
Ie! MultlillJS Cont 1"0 11 t:~ T' Intel 8219 
IC: Ht:~)·: BI.lf'fp r rI SN?407N 

Ie: 4 .... Bi t It .... ·r '~;F'E\ I:;:e~:!:i <:; 1. (.? l' TI SNl4LS1?3N 
Ie! Dcta1 D· .. · T~:!pE' FJ.:i.p F.loF' '1'1 SN74L..S::S'74N 
IC; !Jetal [t .... T!:lf··P Fl I.P F:I. OF' '1 '[ SN74LS374N 
Ie: Oc:ta.L Buffer TI SN14L.S240N 
IC: Ucta.l n .... J'l:IPe F l:i.p Flop T1 SN741..S3'l4N 
Ie! Ol."tal II .... hi P (.~ FlIP F .lop rI SN74LG374N 
IC: Octal fiufft::' r TI SN/4U~244N 

Ie: Serial-To-Parallel CC)nVf~ rt r Wes tl'~ T'1"t WD:L 100,-01. 

Ie: Octal D""T'~p(,~ F .L :i f·' F lop TI SN74LS3J4N 

IC: S'dncll T'OI"lOUS Dual Clucv.. CntT T1 SN?4LS19:3N 

Ie: : ~:; ~:! n C' h r or IOU!i; f'lUdJ C.lock entl TI SN74LS:L93N 

Je: r~E\ad Url1 '.J ME'HlD r\:! ROM.1. HXO Codata ~~) '.:~ ~; ;:>7·- oO.:n -·0 J 

Ie: RE~ad Onl \:/ M (.:~ III Cl '1' \:; RClMOA HXO Codata £-)~:lS 2l-00.30-·O 1 
Ie! 3""To""D LinE.' D~;) c / Mu::< T1 SN?4~:;138N 

Ie: +5 t)dc 1:< (~.' :,11..11 at u I~ I'Iat:ional L.M7BL..05 
Ie: .... ~:i VI..l c f<e!.=lulat,oT" National LM7<ILO!5 

Xtal • (). OOO!~;% 6.667 Mhz M-' T T'OI"l HC"-18/V • 
.:<ta'l. • (}. OOO~"j;·~ 20 hH:·~ M· .. · r ron HC"- :LGlV • 

F" c.: (.'1 : t.J.i. n("h~:)<:; t.E' l' Cur I t l' C) 11 €~ I" Codata ~)~:lS 92·"·.L ().L :L -"()2 

fU F ;;d CF O.2!::,W ~:-J /.: !::,l OhlTl f<ohnl I:;;C07GF!:i 1 O,J 

f" F:-:(.l CF o • ) !::j\,) 1: .... , '.:) .I. Ohm f~()hlTl RCOlGF~jl0,J \ . ,.'II. 

f~ ! F:-:d U" (). 2~::'W ~:-j ;~ ~:.) 1 OhlTl F:(JhlTl ReO 7C:iF!:; 1 O,J 

R~ 1,,;·;(,) CF o • 2 :::.i IAI r.:·Uj 
~.) /- ::.:;1 Ohlfl f~DhlTl Reo lUF !~i 1 O,J 

r' • \ . I:';;ri Cy () • ~) :::iW t.:- "I 
,..I I.- !H Ohm Rohm RCO'7GF510,J 

fU F :-:,·t t'.'F () • ::> ::.:, W '5~~; :::) :I. Ohlll RDhll1 f?CO 7GF~'j 1 (U 
~~ : I: ~.; , t (T' O. 2~:i(..1 !::; i~ ::i J OIl/II Rohlfl ~:C()'lGf: 51 O~.I 

f;' • , . I· ; :.,"! CF (J • ::) ~:! (J !~; ;~ :'j .l CH 1111 f<:ohm I:<CO?GF~) 1 O,J 

Codata Part Number 

17-1175'-01 
1 }-B019'-01 
:L7-S021-01 
17-'S022-01 
:L 7-' ?()1 0-0 1 
17-"8()OS-01 
17'-0007-01 
17-·11'73 .... 01 
17-1374-"01 
17--13l4-()1 
:L'l-1240-01 
1/""1374--()1 
17-'1:'574-01 
1:7-,1244-01 
lJ-8018-01 
:L/·_·1374-()1 
17-1193-(H 
17-11<1:3-01 
2/-002i"-0 l 
2?-()O]()"-O 1 
17-3138-01 

16,-,2000-0 J 
16'-2()()1--01 

26-000!:,j-()1 
26""()()06--()1 

92'-1 () 1.1-"()2 
2()-'O()41-01 
2()-OO41'-Ol 
20-0()41-()1 
20''''004:L -0 1 
20-0()41-01 
20-'O()41-01 
20-004:L -·01 
20-0()41--(H 

~ g 
o 
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o ... 



05-0003-01 

Table 7-2 - Pin Assignment of Bus Signals on 796 Bus Board Connector (Pl) 

Pin 
(Component Side) 

Pin 
(Circuit Side) 

Mnemonic Description Mnemonic Description 

Power 1 GND Signal GND 2 GND Signal GND 
Supplies 3 +5V +5Vdc <1 +5V +5Vdc 

5 +5V +5Vdc 6 +5V +5Vdc 
7 +12V +12Vdc 8 +12V +12Vdc 
9 Reserved, bussed 10 Reserved, bussed 

11 GND Signal GND 12 GND Signal GND 

Bus 13 BCLK* Bus Clock 14 INI1'* Initialize 
Controls 15 BPRN* Bus Pri. In 16 BPRO* Bus Pri. Out 

17 BUSY* Bus Busy 18 BREQ* Bus Request 
19 MRDC* Mem Read Cmd 20 MW1'C* Mem Write Cmd 
21 IORC* I/O Read Cmd 22 IOWC* I/O Write Cmd 
23 XACK* XFER Ackaowledge 24 INHl* Inhibit 1 (disable RAM) 

Bus 25 LOCK* Lock 26 INH2* Inhibit 2 (disable PROM or ROM) 
Controls 27 BHEN* Byte High Enable 28 ADI0* 
and 29 CBRQ* Common Bus Request 30 AD11* Address 
Address 31 CCLK* Constant Clk 32 ADI2* Bus 

33 IN1'A* Intr Acknowledge 34 ADI3* 

Interrupts 35 IN1'6* Parallel 36 IN1'7* Parallel 
37 IN1'4* Interrupt 38 IN1'5* Interrupt 
39 IN1'2* Requests 40 IN1'3* Requests 
41 IN1'O* 42 INTl* 

. 

Address 43 ADRE* 44 ADRF* 
45 ADRC* 46 ADRD* 
47 ADRA* Address 48 ADRB* Address 
49 ADR8* Bus 50 ADR9* Bus 
51 ADR6* 52 ADR7* 
53 ADR4* 54 ADR5* 
55 ADR2* 56 ADR3* 
57 ADRO* 58 ADRl* 

Data 59 DA1'E* 60 DATF* 
61 DATC* 62 DA1'D* 
63 DA1'A* Data 64 DA1'B* Data 
65 DAT8* Bus 66 DA1'9* Bus 
67 DA1'6* 68 DA1'7* 
69 DA1'4* 70 DA1'5* 
71 DAT2"" 72 DAT3* 
73 D:\1'O* 74 DATl* 

Power 75 GND Sil,'nal GND 76 GND Signal GND 
Supplies 77 Rf'sPrved, bussed 78 Reserved, bussed 

79 -12V -12Vdc 80 -12V -12Vdc 
81 +5V +5Vdc 82 -1-5 V -..5Vdc 
83 +5V +5Vdc 84 +5V +5Vdc 
85 GND Signal UNU 86 GND Signal GND 

(t) All R .... served Pins art!' reserved for futur·· u .. t.' and should not be us~d if upw.J.rd (,()In~)atibdity js desired. 

Page 50 



05-0003-01 

Table 7-3 - Pin Assignment of Bus Signals on 796 Bus Board Connector (P2) 

Pin 
(Component Side) 

Pin 
(Circuit Side) 

Mnemonic Description Mnemonic Description 

1 Reserved, Not Bussed 2 Reserved, Not Bussed 
3 Reserved, Not Bussed 4 Reserved, Not B'ussed 
5 Reserved, Not Bussed 6 Reserved, Not Bussed 
7 Reserved, Not Bussed 8 Reserved, Not Bussed 
9 Reserved, Not Bussed 10 Reserved, Not Bussed 

11 Reserved, Not Bussed 12 Reserved, Not Bussed 
13 Reserved, Not Bussed 14 Reserved, Not Bussed 
15 Reserved, Not Bussed 16 Reserved, Not Bussed 
17 Reserved, Not Bussed 18 Reserved, Not Bussed 
19 Reserved, Not Bussed 20 Reserved, Not Bussed 
21 Reserved, Not Bussed 22 Reserved, Not Bussed 
23 Reserved, Not Bussed 24 Reserved, Not Bussed 
25 Reserved, Not Bussed 26 Reserved, Not Bussed 
27 Reserved, Not Bussed 28 Reserved, Not Bussed 
29 Reserved, Not Bussed 30 Reserved, Not Bussed 
31 Reserved, Not Bussed 32 Reserved, Not Bussed 
33 Reserved, Not Bussed 34 Reserved, Not Bussed 
35 Reserved, Not Bussed 36 Reserved, Not Bussed 
37 Reserved, Not Bussed 38 Reserved, Not Bussed 
39 Reserved, Not Bussed 40 Reserved, Not Bussed 

41 Reserved, Bussed 42 Reserved, Bussed. 
43 Reserved, Bussed 44 Reserved, Bussed. 
45 Reserved, Bussed 46 Reserved, Bussed. 
47 Reserved, Bussed 48 Reserved, Bussed 
49 Reserved, Bussed 50 Reserved, Bussed 
51 Reserved, Bussed 52 Reserved, Bussed 
53 Reserved, Bussed 54 Reserved, Bussed 

Address 55 ADRI6* Address Bus 56 ADRI7* Address Bus 
57 ADRI4* 58 ADRI5* 

59 Reserved, Bussed 60 Reserved, Bussed 

Notes: 

(1) AU Reserved Pins are reserved for future usc and should not be used if upwards compatibility is desired. 

(2) Pins 1-40 are for "SPECIAL USE". Special Uses are defined in categories. Only category No.1 is currentlv desenucd in the 
IEEE 796 Bus Specification. Category No.1 is unconstrained use. Other categories are expected to tn<'ludc 11II(her lH'rfnnndnce 
busses. 110 interfaces. etc. 

(3) Pin. 41-60 are intended for futurt' address, data and/or other PI·related signals. 


