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SECTION I 

GENERAL DESCRIPTION 

1.1 INTRODUCTION 

This manual provides information for installing, operating, and 
maintaining the Monostore VII/Planar PDP-11 add-in memory systems. 
The material is arranged in five sections as follows: 

Section i General Description 

This section provides the scope, contents, and arrangement of 
the manual. A general description and a list of system 
specif icatiDns are also given. 

Section II Installation and Operation 

Instructions are provided for unpacking, inspecting and installing 
the memory.system. 

Section III Theory of Operation 

An overall description of the memory system is provided along 
with a timing diagram to aid in understanding the system and 
to support troubleshooting. 

Section IV Maintenance and Troubleshooting 

This section gives recommended general maintenance procedures 
and troubleshooting information for diagnosing and locating a 
malfunction. 

Section V Drawings 

This section contains schematics, assemply, and parts list for 
the memory system. 
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' 

1. 3 

General Description 

The Monostore VII/Planar PDP-11 Add-In Memory System, P/N 
303-0097-xxx, consists of a single planar 12Kxl6 memory assembly. 
All electronics, DC conversion, and semiconductor dynamic N 
channel memory storage elements are contained on a single printed 
circuit board. The memory elements are mounted in IC sockets 
providing for ease of replacement. 

All signal interface is made through the DEe'M.pn-llA System Unit, 
sections CDEF. Data interfacing is provided by 16 bidirectional 
da~a bits. Addressing any one of the 12,288 words is provided 
by 14 binary address bits, together with command and control 
~nformation to define the memory mode required. 

The memory system uses the +5 V and -15 V power available on the 
DD~llAunit and generates additional voltages on the board. 

The maximum capacity of the board is 12,288 words by 16 bits. 
The system can also be configured in 4,096 .words by 16 bits or 
8,192 words by 16 bits. · 

Modes of Operation (slave = memory system) 

-
C Lines Octal 

Name Mnemonic Cl co Function Code 

Data in DAT! 0 0 Data from slave to 0 
master 

Data in, DAT IP 0 1 Data from slave to 1 
pause master 

Data out DATO 1 0 Data from master to 2 
slave 

Data out DATOB 1 1 Transfers data from 3 
Byte master to a single 

byte in slave. Data 
transmitted on 
D ( 15: 08) for AOO=l 
D (07:00> for AOO=O 

NOTE: DEC IS A TRADEMARK OF' DIGITAL EQUIPMENT CORPORATION. 
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System Specifications 

Characteristics 

Storage Capacity 

Cycle Time 

Read Access Time 

Input Power 

Specification 

4096 words x 16 bits 
8192 words x 16 bits 
12288 words x 16 bits 

700 nsec 

500 nsec 

+SV,2.7A 
-1SV,0.4A 

o0 c to +so 0 c 
Operating Environment 

Temperature 
Relative Humidity 90% maximum without condensation 

Physical Dimensions 
Height 
Depth 
Width 

8.5 inches 
0.5 inch * 
14.7 inches 

* 1. 0 inch for "non-switch" version. 
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SECTION II 

INSTALLATION & OPERATION 

2.1 INTRODUCTION 

This section contains information. for installation and operation 
of the memory system. 

2.2 UNPACKING AND INSPECTION 

Carefully remove the memory system from the shipping container. 
Remove any packing material from the assembly. Inspect the 
system for any damage or loose connections. 

2.3 INSTALLING MEMORY SYSTEM 

Remove the external bottom cover from the PDP-11 computer. 
Insert the memory system into the oo-llASystem Unit, designated 
for small peripherals, in the CDEF sections. The cutaway 
portion of the board will align itself over the UNIBUS cable 
connector Sections A & B. Reassembly the bottom cover. The 
memory;system is now ready for use. 

NOTE: u1HBUS IS A TRADEMARK OF DIGITAL EQUIPMEl~T CORPORATION. 
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. I 
PIN SIGNAL PIN SIGNAL PIN SIGNAL PIN SIGNAL - - - -
CAl CA2 +SV DAl DA2 +SV 
CBl CB2 -lSV DBl DB2 -lS.V 
CCl CC2 -GND DCl SEL6H DC2 GNb 
CDl CD2 DlSL DDl OUT DD2 BR7 '. 

LOW H tP: ·· . T:>R7 .. 

_CEI CEZ D14L DEl SEL4H DEZ BR6 
CFl CF2 D13L DFl SEL OH DF2 BRS 
CHl DllL ·· CH2 D12L DHl IN H DH2 BR4 
CJl INT CJ2 DlOL DJl SEL 2H DJ2 B REQUEST 

B H 
CKl CK2 D09L DKl ·OUT DK2 BG 7 IN H 

filGH H 
CLl INTR ·CL2 D08L DLl INIT DL2 BG 7 OUT H 

ENB_ BH L_ 
·- .. ·-·- ·-·· 

CMl CM2 D07L DMl INT DM2 BG 6 IN H 
ENB AH 

CN1 CN2 D04L DNl INT AH DN2 ··BG 6 OUT H 
CPl CP2 DOSL DPl DP2 BG S IN H 
:C:Rl · CR2 DOIL DRl DR2 BG S QliJT H 
CSl CS2 DOOL nSI DS2 · B1i 4 Ht li 
CTl G_N_I .. CT2 D03L D_T_l GNU'.,. .. DT2 BG 4 OUT H 
Cll_l CU2 D02L. DUl DU2 BG IN AH 
CVl CV2 D06L DVl EXT DV2 BG OUT BH 

CAP. 
-

\. 
... 
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I/O SIGNALS 

PIN SIGNAL PIN SIGNAL PIN SIGNAL PIN SIGNAL - - - -
EAl EXT GND EA2 +SV FAl BG OUT FA2 +SV 

BH 
EBl EXT CAP EB2 -lSV FBl BG IN FB2 -lSV 

. AH 
ECl A12L EC2 GNil FCl SSYNL FC2 GND 
EDl A17L ED2 Al SL FDl BBSYL FD2 VECTOR 

BIT 2. 
EEl MSYNL EE2 A16L FEl BG IN FE2 DOZL 

BH 
EF_l_ AO.ZL _E_F _2_ _c_11 FFl 00 S_L_ FF_2_ D06_L_ 
EHl AOlL EH2 AOOL FHl 007L FH2 INT ENB BH 

.. EJ.l SSYNL EJ2 COL FJl FJ2 EXT GND 
EKl Al AL_ _E_K2 Al_lL FKl DOBL FK2 INT BH 
ELl AllL EL2 TEST FLl D03L FLZ INTR DONE 

PT AH 
EMl IN H EM2 OUT FMl INTRL FM2 INTR DONE 

HIGH H BH· 
EN 1 OUT ENZ AOBL FNl MSTR /, .FN2 D04L 

LOW H .AL 
EPl AlOL EP2 A07L FPl BR BL FP2 STRT INTR 

BL-
ERl A09L ERZ SEL 4H FRl MSTR FR2 STRT INTR 

.cr;R .AH AL 
ESl SEL 6H ES2 SEL 9H FSl MSTR FS2 MSTR BL 

CLR BH 
ETl GND ET2 SEL 2H FTl GND FT2 SACK L 
EUl A06L EUZ A04L FUl INTA H FU2 BR AL 
EVl AOSL EV2 A03L FVl ENBA H FV2 BG OUT AH 

SHEET 

A 51513- 100-0018-000 ~-1. ________________________ s_c_A_LE ______ ~..._R_EV ______________ -'-----~8;.... ____ __, 
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3. 1 

3.2 

MSF-1005 

SECTION II I 

THEORY OF OPERATION 

INTRODUCTION 

This section describes the overall organization and operation 
of this MO VII PL PDP-11 Add-in Semiconductor Memory System. 
The System has a maximum capacity of 12288 words of 16 bits. 

This section is organized into the following major parts: 

Description Paragraph 

Memory Location Programming 3.2 

Address Channel 3.3 

Data Channel 3.4 

Timing Circuitry 3.5 

DC Converter 3.6 

MEMORY LOCATION PROGRAMMING 

The memory location is programmed via wire jumpers or switches 
on the board. The user can program the memory to any location 
according to the following table: 

Shaded area indicates that 
button is depressed. 

ON 1 
• 

+ 1 2 3 4 5 SWl or SW2 

OFF • ••• 
Example shown is for 
address 56xxxx. 
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C 0!'f l ~ 
~- ,.., swr- ~~- -r !;or· ; 1~0GR-:wu;;-ED .., "" -- ~ T 

11 
.Starting B Section- A Section K PROGRAM JUMPERS MEMORY 
Address I 2 3 4 s I 2 3 ~ s u v w x y 2 CAPACITY c,,f . -
0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 c E D E F c 4K N 

.A. OK 1 1 1 1 1 1 1 1 1 0 BK :s:: 

~~~ 
1 1 1 1 1 1 1 1 0 1 12K (I 

51 
0 

~~ 
0 2 0 0 0 0 1 1 1 1 0 1 1 1 1 0 D E c F F D 4K t-i 

'< 
4K 1 1 1 1 0 1 1 1 0 1 BK x t""' 

1 1 1 1 0 1 1 1 0 0 12K 0 0 z 0 
. - 0 P> 

CJ) r+ 
. 

0 4 0 0 0 0 1 1 1 0 1 1 1 1 0 1 c F D F E c 4K .., ..... 
0 0 BK 1 1 1 0 1 1 1 1 0 0 BK :;:Q ::s 

1 1 1 0 1 1 1 0 1 1 12K tn 
~ 

< t-i 
r.n en H 0 
(") )> N 0 6 0 0 0 0 1 1 1 0 0 1 1 1 0 0 D F c E E D 4K H OQ 
)> ......... t-i ,... ITI 

12K 1 1 1 0 0 1 1 0 1 1 BK ~ P> ,.,, 
t""' ~ (') 1 1 1 0 0 1 1 0 1 0 12K > 

0 z ..... 
0 > ::s 

UI ITI ::a OQ .... 
0 

1 0 0 0 0 0 1 1 0 1 1 1 1 0 1 1 c E D E F c 4K 
~ UI l'T1 16K 1 1 0 1 1 1 1 0 1 0 SK t:t ... z 1 1 0 1 1 1 1 0 0 1 ~ w --t 12K I I- z ..... 

:::0 

~ 
p ..... 

1 2 0 0 0 0 1 1 0 1 0 1 1 0 1 0 D E c F F D 
1 4K 

~ 0 20K 1 1 0 1 0 1 1 0 0 1 BK :E t:t 
~ C> 1 1 0 1 0 1 1 0 0 0 12K I 

H :z z p 
1 4 0 0 0 0 1 1 0 0 1 1 1 0 o· 1 c F F D E c 4K "tj 

24K 1 1 0 0 1 1 1 0 0 0 BK ::a 
0 

1 1 0 0 1 1 0 1 1 1 12K C1 

i ..... 
0 1 6 0 0 0 0 1 1 0 0 0 1 1 0 0 0 D F c E E D 4K 0 H 

I 28K 1 1 0 0 0 1 0 1 1 1 BK z 
1--- 0 1 1 0 0 0 1 0 1 1 0 12K 

C"l 
(/) 0 
:c ..... ,,, 00 

~ I 

0 1 • Add Jumper or ON 0 
0 0 • No Jumper or OFF ..... 

0 



- - - - -- - L~l ~ ~2~ ~T~G~D ~ P--.ii! .-.. ~ ~I- J. 

Starting -n- -Sectlon- A Section K PR1IG~ ~UMPER--S . MEMORY 
Address I 2 3 4 ~ 1 2 3 4 s u V W X ·Y Z. CAPACITY v.1 . '. ····-· - "~ 

~ 
2 0 0 0 0 0 1· 0 1 1 1 l ! 0 1 1 1 c E D E F c 4K 

1
1 

0' 1 1 1 l I 0 1 1 0 BK ?' 

? 
; I 

32K i, 0 1 1 1 1 0 1 0 1 12K -· . ! co ! a 
~- 0 

~ ~~ 
'2 2 0 0 0 0 1! 0 1 1 0 l • o·l 1 0 D E c F F D 4K ~ 

'< 
r I 1 1 0 1 1 0 1 IO .1 0 1 SK ~:I)' ~ I : I I :s: ~· ~~ ; I lj2K 1 j 0 1 1 0 1 I 0 1 0 0 12K 0 0 z n .. 0 ~ 

"7' (/) c-t 
. 2 l 4 0 0 0 0 1. 0 1 0 1 l 0 1 0 1 c F D F E c 4K ....., ...... 

I .. ·- -. 1 1 ! o: 1 0 
0 0 

I I 1 l 0 1 0 0 SK ~ ~ 

i I 40K ~ 1 1 0 1 0 1 1 0 0 1 1 trJ 
12K ~I 

< ~ 
(/) 

)> 
(/) 1-4 0 

(") N I 6 0 0 0 0 1 e 1 0 0 L 0 1 0 0 D F c E E D 4K 1-4 OQ 
> ,.,, . 2. .......... ~ r-

' 
·--·- ... .. ·- , 1: 0 1 0 0 l! 0 0 1 1 BK '"cl ~ ,.,, I 

.44K. ( ' I t'-4 a ~ I (") . I l' 0 1 0 0 1' 0 0 1 0 12K > a \.. 
0 I I z ..... 
0 '--. > ==' 

"" rri I :;o O'Q ... - 31 0 0 0 0 0 l' o· O 1 1 li 0 0 1 1 c E D E F c 4K 
0 I '"cl 

"" rri 1·4-8~ ... \ ll o' O 1 1 1· olO 1 0 BK tJ ... :z . I l! o' 0 1 1 1: o~ O 0 1 ~ w .._. 12K 
--1 

I 

:::0 
:z . ..... 

~ 9 
i' 

..... 
'3: 2 0 0 0 0 O' 0 1 0 1 o'o 1 0 D E c F F D '4K > 0 I r· s;; · ll o' O ... 

~ 
I 1 0 1 0 0 0 1 BK tJ 

I : 
l~ 0 0 

tJ 

~ 
G'> ' ; ·- - ... J 1 0 1 010 0 0 12K I 

:z I ., 1-4 

p 1--~ z 
I 3 l 4 0. 0 0 0 1: o! O 0 1 li 0 0 0 ·1 c F D F E c 4K '"cl 

I . - .. - - I 

o1 0 o' O ~ 
i l ' l; 0 1 1, 0 0 BK 0 
I I 56K ! ll a· o 0 1 l' 1 1 1 12K G"l '-- .• ... . . . o· 

i ..... 
0 '3: 6 0 0 0 0 1: 0 0 0 0 1 o'O 0 0 D F c E E D 4K 0 r-· .. I 1-4 

I I 1 0 0 0 0 O.; 1 1 1 1 BK z 
~ 0 90K I 1 oio 0 0 r 

1 1 1 0 12K C'l 
(/) 0 : o~. 

:c ..... - .. ,.,, 00 
.I 

!!l I 

0 1 Add Jumper or 0 
.. ON 

C) 0 .. No Jumper or OFF . 
, 

.... .... 
I 
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Starting B Section- A Section K PROGRAM JUMPERS . MEMORY 
Address I 2 j 4 ~ I 2 j 4 s 0 v w x ·y z. CAPACITY VI ,,. . 

0 0 0 0 0 0 1 1 1 1 0 1 1 1 1 c E D E F c 4K N 
4 

0 1 1 1 1 0 1 1 1 0 BK ~ 

~ 
64K 0 1 1 1 1 0 ·1 1 0 1 12K Cl> a 

0 

4 2 0 0 0 0 0 1 1 1 0 0 1 1 1 0 D E c F F D 4K t-1 
'< 

0 1 1 1 0 0 1 1 0 1 BK :s: t"4 68K 0 1 1 1 0 0 1 1 0 0 12K 0 0 z n . .. 0 Pl 
en .... 

4 4 0 0 0 0 0 1 1 0 1 0 : 1 1 0 1 c F D F E c 4K ~ ..... 
0 0 

72K 0 1 1 0 1 0 1 1 0 0 BK ~ ::s 
1 1 0 1 .l 0 1 1 tn 

0 0 12K "CJ 
<· t-1 

(J) CJ) t---• I 
H 0 

(") l> H OQ 
:> ;::::; 4 6 0 0 0 0 0 1 1 0 0 0 1 1 0 0 D F c E E D 4K ......... t-1 r- fT1 

1 1 0 0 1 0 1 1 BK "CJ Pl fT1 I 0 0 t"4 Et 
(") 76K 0 1 1 0 0 0 1 0 1 0 12K > a 
0 z ..... 
c > ::s 

VI m 
...,_ 

~ OQ __. - 5. 0 0 0 0 0 0 1 0 1 1 0 1 0 1 l c E D E F c 4K 
"CJ VI c 

1 0 1 1 1 0 1 0 BK m 
SOK 0 0 tj 

• 
__. :z 1 0 1 1 0 1 0 0 1 12K t-tj w ..... I 0 ' I- :z ...... 

::0 I ...... 9 ... 
~ 51 2 0 0 0 0 1 0 1 0 1 0 1 0 D E c F F D '4K 0 0 > c I 0 1 0 1 0 0 1 0 0 1 BK tj 

~ 84K 1 0 1 0 1 0 0 0 12K 
'tj 

tj C> 0 0 I 

I H z z p 
4 0 ·o 0 0 1 0 0 1 1 0 0 1 c F D F E c 4K t-tj 5. 0 0 

0 1 0 0 1 0 1 0 0 0 BK ::0 
I 0 

I 88K 0 1 0 0 1 0 0 1 1 1 12K Ci 

i ..... 
0 51 6 0 0 0 0 0 1 0 0 0 0 1 0 0 0 D F c E E D 4K H 0 

0 1 0 0 0 0 1 1 1 BK z • i 0 ._..... 
0 92K 0 1 0 0 0 0 1 1 0 12K 

Cl 
CJ) 0 j 0 :c ..... I 
fT1 00 r--

~ ' 0 1 • Add Jumper or ON 0 
0 0 a No Jumper or OFF 

-
l.J 

"' 
I 
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~ ~' ~ 

L SWl OT. r I\.JGRrt1"u·1ED 
Starting 1J Section- A Section X VIIDGRAM JJJ}fR_ERS MEMORY 
Address I 2 3 4 ~ I 2 3 4 5 u V W X iY z. CAPACITY v• . 
6 0 0 0 0 0 0 0 1 1 1 0 0 1 1 1 c B D E F c 4K "> 

1 1 1 1 1 0 BK -

a 
0 0 0 0 :s: 

96K 0 0 1 1 1 0 o. 1 0 1 12K CD 
9 
0 

6 2 0 0 ·a 0 1 1 0 0 0 1 1 0 D E c F F D 4K .... 
0 0 '< 
0 0 -1 1 0 ·o o 1 0 1 BK x r• lOOK 1 1 0 

I 
1 0 0 12K 0 0 ;0 0 0 0 z n 

.. 0 P> 
(/) r1• 

6 4 0 0 0 0 0 0 1 0 1 0 0 1 0 1 c F D F E c 4K ~ 1-J• 
0 0 

0 0 1 0 1 0 0 1 0 0 BK :::0 ::t 
104K 0 0 1 0 1 0 1 1 12K h1 

0 0 '"Cj 
< .... 

(/) (/)- H 0 n )> N 6. 6 0 0 0 0 0 0 1 0 0 1 0 0 D F c E E D 4K H 00 
> 0 0 ' .... 
r- ,,, 

I 

1 0 0 0 1 1 BK '"C P> 

"" 0 0 0 0 t'-4 SI 
n 108K 0 0 1 0 0 0 0 0 1 0 12K > a 
0 z 1-J• 
0 ' . > ::t 

VI ,,, ,,,___, 
:::0 00 ... 7 0 0 0 0 0 0 0 0 1 1 0 0 0 1 1 c E D E F c 4K 
'"C VI 0 

0 1 1 0 1 0 BK ,,, 0 0 0 0 t:1 
~ 

.... :z ll2K 0 0 0 1 1 0 0 1 12K '"C w -t 0 0 • ·- :z ...... 
~ p ...... 
!< I . 

'4K 7 2 0 0 /0 0 0 0 0 1 0 . 0 0 0 1 0 D E c F F D > 0 0 0 0 1 0 0 0 0 0 1 BK t:1 
~ t:1 

\:) C> 116K 0 0 0 1 0 0 0 0 0 0 12K I 

H 
2 z p 

4 0 0 0 0 0 0 1 0 0 1 c F D F E c 4K 7 0 0 0 0 '"C 

0 0 0 0 1 0 0 0 BK :::0 
0 0 0 

120K Cl 
I 

i ...... 
0 7 6 0 0 0 0 0 0 0 0 0 l 1 0 0 0 D F c E E D 4K 0 H : - - z I 

I--- 0 124K C'l 
V> 0 
:I: ...... 

"" co 
~ & 

0 1 • Add Jumper or ON 0 
0 0 • No Jumper or OFF .. 

l'' -" 
~ 
w 

' 
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3.3 

The computer generated addresses A17L ~ Al3L are compared 
against the programmed jumpers A and B sections. If the 
generated addresses are within the programmed range a memory 
cycle will be initiated by MSYNL signal. This circuitry.is 
shown on sheets 2, 3, and 6 of the schematic in Section V. 

ADDRESS CHANNEL 

When a memory cy.cle is initiated the information on the address 
lines AOOL --.. A13L ·is latched into an address register. 

AOlL ___. A06L - Th~~e address bits are multiplexed with another 
_ .. ..... _ r '- ! ..._ _ _ ___ .11 r _ ... · __ . _ r _. _ _ •- ! __ _ ,...,_ _ _ _ _ __ . ..... '- _ __ •- . _ r r .. _ • 
se~ o~ oi~s useu ror rerresning. 1ney are ~nen ourrerea in 
order to drive the complete memory array. 

A$7.L -" A12L - These address bits are buffered in order to 
drive the complete memory array. 

Al3L, A14L - These address bits are decode-d to generate the 4K, 
BK or 12K cenable pulse required by the memory elements. The 
cenable pulse then enables only one row of memory elements at 
any one time thereby preventing interraction of data bits. 

The address channel and cenable circuits are shown on sheets 2 
and 6 of the schematic in Section V. 

3.4 DATA CHANNEL 

When a memory cycle, DATO, is initiated the information contained 
on the DOOL~ DlSL lines is latched into a write data register. 
The outputs of the register are then buffered in order to drive 
the data input lines of the memory storage elements. A write 
cycle is then performed and this data is stored in the memory 
elements at the address location specified on the AxxL lines. 

When a memory cycle, DAT!, is initiated the information previously 
stored in the memory elements is accessed and transmitted onto 
the DOOL ~ DlSL lines for use by the computer. 

A DATOB is similar to a DATO cycle except on an 8 bit basis. 
A DATIP is the same as a DATI cycle. 
The data channel circuits are shown on sheets 4 and 5 of the 
schematic in Section V. 
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3.5 TIMING CIRCUITRY 

The memory system contains delay line timing circuits which 
generate, directly or indirectly, all internal and 1/0.pulses 
or signals. 

The MSYNL signal is received by the memory system and generates 
a read or write cycle depending. upon whether ClL is a "0" or a 
"1" respectively. If it is a write cycle then SSYNL is sent back 
to the master unit signifying receipt of data and address info. 
If it is a read cycle SSYNL is delayed until data is on the 
DxxL lines and SSYNL is then generated telling the master 
that the data is available. 

The timing circuitry generates pulses according to the 
following timi~g diagram: 

A 51513 100-0018-000, 

(
1
_.· ___ • _____ s_cALE ________ ~ __ __, _ REV t:· SHEET 15 
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' Write 
,.t:::ycle 
"!YSNL 

WC 

LOAD/ 
,LODA/ 
'MEY 
·wECN 1,2 

• ADON 

SSYNL 

,CExK 
I ,WP 

BlO 

EOC 

~ 
\ I: I READ CYCLE 

I~~ 
. I SSYNL 

I: 
I BUS EN 

TIMING DIAGRAM 

MONOSTOP~ VII/PL PDP-11 ~.DD-IN MEMORY SYSTEM 
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There are 2 level transitions which travel down the two delay 
lines in series. The timing pulses are generated in such a way 
that the sequence of these transitions and the dela·y line· taps 
used determine when a pulse will or will not be generated. 

The memory elements are dynamic N-channel devices and require 
refreshing every 2 msec. The memory system uses "cycle steal" 
refreshing such that a normal cycle may be extended by 700 nsec 
approximately 2\ of the time. 

The timing-circuitry is shown on sheet 6 of the schematic in 
~ .... ,. .. .: ,.._ ,, 
uC\... 1...LV,U Y • 

DC CONVERTER 

The memory system contains a "DC to DC Converter" to convert 
-1 SV power to -_sva and + 12V power. 

The -sv is series regulated down from the -lSV level. 

The +12V is generated by first converting the -lSV to a nominal 
20 Kilo-HZ signal, isolating it, and then rectifying and regu­
lating it for +12V. 

The DC converter circuit is shown on sheet 7 of the schematic 
in Section V. 

INTRODUCTION 

SECTION IV 

MAINTENANCE AND TROUBLESHOOTING 

This section presents troubleshooting instructions for ease of 
trouble location. Further localization of the trouble is to be 
found by means of the maintenance drawings in Section V. The 
theory of operation in Section III should be read and understood, 
along with a detailed review of the schematics in Section V in ·: 
order to make effective use of this section. 

PREVENTIVE MAINTENANCE 

4.2.1 VISUAL INSPECTION 

This inspection includes checking for loose programming 
wires, components, and discoloration of parts. The inspec­
tion should be performed with a minimum of prying or moving 

. I 

of parts. ~ 
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4.2.2 CLEANING 

Cleaning should be limited to removal of excess du~t or 
particles. Never use any abrasive on any part of the gold 
fingers on the edge connectors. Low pressure compressed 
air can be used for removing dust or dirt and an aerosol 
cleaner can be used, with light brushing,·to clean the 
gold contacts. 

4.2.3 DC VOLTAGES 

The DC voltages should be maintained as follows: 

.+SV +S\ +12V +S\ 

-lSV +5\ -sv +S\ 

TROUBLESHOOTING 

To facilitate troubleshooting the following information, cause 
and effect, can be used to isolate the problem to a particular 
area. From there on the schematics should be used to determine 
the exact component that is at fault. 

Effect 

Single bit failure 
all addresses. 

Complete byte failure 
all addresses 

Complete word failure, 
all addresses 

Single bit failure, 
single address. 

Four bit failure, 
all addresses 

Complete word failure, 
a 4K section 

Complete byte failure, 
a 4K section. 

Cause 

Data receiver/driver/ 
write register/read register 

WCEN pulse/strobe pulse/ 
COL circuitry. 

DC voltages/refresh not working/ 
bus en pulse/ ClL circuitry/ 
WR pulse/strobe pulse. 

Memory element 

Write register/read register 

CENABLE driver/ CEN programming 
jumpers/address register for 
Al3L and A14L. 

CENABLE driver/ CEN programming 
jumpers/address register for 
Al3L and A14L. 
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Effect 

Complete or major part of 
word failure, 2 addresses 

Timeout 

Non-retention of data 

.DRAWINGS 

ASSEMBLY 

SCHEMATIC 

Cause 

Address receiver/address register/ 
address buffer. 

A & B sets of jumpers/ SSYNL 
not generated/ Al3L __,, Al 7L 
comparison circuit. 

Refresh circuit/DC voltages. 

SECTION V 
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- 304-0097-002 PC BOARD 1 
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5 210-0301- 01 IC SN7438 U37,U66,U62,U76,U56 13 
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19 
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21 
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- -

210-0038- 02 
or 01 ARRAY 2107A-4 or 

48 or 06 H1S4060 or 21078-4 23 



I 
l' .. 
0 .. • 

1---1 

I 

t---

! 
m 
m 
~ 

! ..i:::. 

.. en 
N 
m 

n 

"' 
8 
m 

~ 6 

"' m 
~ z w ~ 

~ .. ! ... 
z p 

w 
0 
w 
I 

0 
0 
l..O 
....... 
I 

0 
0 
0 

QTY/DASH NO. 

04 03 02 01 

1 1 1 1 

2 2 2 2 

2 2 2 2 

2 2 2 2 

6 6 6 6 

7 7 7 7 

l 1 1 l 

_l 1 1 l 

2 2 2 2 

2 2 2 _z 

1 1 1 1 

1 1 1 1 

LIST OF MATERIAL ITIM 
PART NO. DESCRlmON !MATERIAL OR NiOTE SPECIFICATION NO. 

210-0001- 18 IC LM304 U81 24 

210-0307- 01 IC SN7437 U20,U54 25 
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27 
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31 
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; 35 
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37 

201-0015- 31 CAP .. 05 uf, 20V Cl7 ,Cl8 38 

39 

201-0002- 25 CAP. .0047uf Cl9 40 

41 

201-0006- 06 CAP. 15pf, C20 42 
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50 
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n 

UI 8 5 5 5 5 208-0057-001 CARD PULLS 53 
m .... 
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~ w ~ 
z p 55 

;I ! - - 32 - 208-0023-005 HEADER 4K,8K ROWS 56 

z 48 - - 48 208-0023-005 HEADER ALL MEMORY ELEMENTS 56 p 
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w 
I 

0 5 5 5 0 5 214-0007-065 RESISTOR NETWORK RN1-RN5 470 OHMS 57 
l..O 
........ 
I 1 1 1 1 214-0008-007 RESISTOR NETWORK RN6 lK 58 

0 
0 

~ 0 

! 1 1 1 1 210-0905- 01 IC SN7483 U82 59 
m 
m 
~ 2 2 2 2 SAE DIP SWITCH SW1,SW2 5 POSITION 60 

61 
U"1 



I ,. 
I .. 

0 .. .. 

~~ 
~ 

en 
N 
m 

0 
0 

UI c 
m .... c UI m .... z w ..... .,,.__.. z p .. c 
~ ... C> 
z p 

:;;:-::::: 

w 
0 
w 
I 

0 
0 
l..O 

~ '-J 
en I 
% 0 
m 0 
m 0 .... 

°' 

QTY /DASH NO. 

04 03 02 

6 _6_ 6 

6 6 6 

_fi_ 6 6 

A 4 4 

1 1 1 

2 2 2 

1 1 1 

4 4 4 

1 1 1 

1 1 1 

1 1 1 

LIST OF MATERIAL 
IT& 

01 PART NO. DESCRIPTION MATERIAL OR NOTE SPECIFICATION NO. 

6 214-0002-073 RES. lK 14W, 5~~ Rl-R6 62 
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66 

1 214-0003-139 RES. 560 OHM,\M R23 67 

68 

') 214-0003-041 RES. 47 OHM' 12W R24,R25 69 
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70 

1 214-0002- RES. 14W '5'.''. R26 SELECT AT TEST 71 
- ·-- . -·-·· -

72 

4 214-0002-066 RES. 510 0Ht1, 14\~, 57:. R31-R34 R31-R34 
BEND ON .3 CTR 73 

1 214-0010-083 RES. 511 OHM ,\iW, 1 ~;, R27 74 

1 214-0010-116 RES. 2 . 4 9 K ' 1,M ' 1 ~;, R28 75 

75 

76 

1 214-0002-033 RES. 22 OHM, 14vJ,5~~ R29 77 

78 
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05 PART NO. DESCRIPTION MATERIAL OR NUTE SPECIFICATION NO. 

1 210-0001- 18 IC LM304 U81 24 

2 210-0307- 01 IC SN7437 U20,U54 25 
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1 214-0008-007 RESISTOR NETWORK RN6 lK 58 

1 210-0905- 01 IC SN7483 U82 59 

2 SAE DIP SWITCH SW1,SW2 5 POSITION 60 

61 



I 
1' 
~ 

! • 

~ 

"" 

,___ 
! m 
m 
-4 

...... 
N 

:. !! 
N m 

n 
8 UI m .... ji UI w z 
-4 

~ 

;I i 
~ 

w 
0 
w 
I 

0 
0 
l..O 

"""' I 
0 
0 
0 

OTY/DAIH NO. 

08 07 06 05 

6 fi_ 6_ 6 

6 6 6 6 

6 6 6 6 

4 4 4 4 

1 1 1 1 

2 2 2 2 

1 1 1 1 

4 4 4 _i 

1 1 1 1 

1 1 1 1 

l 1 1 1 

LIST OF MATERIAL .,... 
'ART NO. DESCRIPTION MATERIAL OR N4)TE SPECIFICATION llO. 

214-0002-073 RES. lK, 1,M, 5~l Rl-R6 62 

214-0002-087 RES. 3 . 9 K , ~4W , 5 % R7-R12 63 

214-0002-041 RES. 47 OllM, 14W ,5% Rl3-R18 64 

214-0002-056 RES. 200 OHM, 14W, 5% R19-R22 65 

66 

214-0003-139 RES. 560 OHM, 1.M R23 67 

68 

210-0003-041 RES. 47 OHM, 12W R24,R25 I 
69 

I 70 
i 

214-0002- RES. 14W, 5% R26 SELECT AT TEST i 71 
I 

72 

214-0002-066 RES. 510 OHM, 1.M,5% R31-R34 R31-R34 
6 73 BEND ON .3 CTR 

214-0010-083 RES. 511 OHM, ~w ,1% R27 74 

214-0010-116 RES. 2.49K, 14W,1% R28 75 

75 

21'1-0002-033 RES. 22 0Ht1, ~4W, 5% R29 77 

78 

I 
f 

1l 



I 
1' .. 
!I • 

.,_.._. 

~ 

i--

!! 
"' m .... 

...... 
w 

:. en 
N 
m 

n 
0 

UI 0 
m ... g UI m ... z w .... 
z p .. 0 ... ! 
z p 

w 
C> 
w 
I 

0 
0 
~ 
'..J 
I 

C> 
0 
0 

QTY /DASH NO. 

lQ8 07 06 05 

_l 1 1 1 

4 4 4 4 

1 1 1 1 

1 1 1 1 

3 3 3 3 

1 1 1 1 

2 2 2 2 

3 3 3 3 

_3_ 3 3 _J_ 

2 2 2 2 

2 2 2 2 

2 2 2 2 

2 2 2 2 

A/R lA/R A/R A/R 

10 10 10 10 

REF REF REF REF 

REF REF REF REF 
REF REF REF REF 

LIST OF MATERIAL ..... 
PART NO. DESCRIPTION ~ATERIALOR NOTE SPECIFICATION lllQ. 

214-0002-082 RES. 2.4K, ~W,5% R30 79 

80 

214-0002-047 RES. 82 Ohm, 1.ilW ,5% R35-R38(BEND FOR . 3 q TRS) 81 

208-0066-003 TRANS I PAD FOR U81 82 

214-0002-103 RES. 18K , 14~J, 5~, R39 83 

208-0066-002 TRANS I PAD FOR U77,78,79 84 

214-0002-097 RES. IOK, 14~~, 5~:, R40 85 -
208-0066-001 TRANS I PAD FOR Ql & Q2 86 

208-0064-004 STANDOFF, NYLON LENG. 5/16 X ~ DIA 87 

208-0065-003 SCREW,NYLON #4-40 x !4 88 

219-0005-007 HEAT SHRINK TUBING APPROX . . 90 LONG FOR Cl5,16 89 

208-0002-005 SC REH, PAN HD. #4-40 x 5/16 FOR U80 90 

208-0021-004 WASHER, INT. STAR #4 FOR U80 91 

208-0006-004 NUT,HEX #4-40 FOR U80 92 ----·-

208-0050-001 SI LI CONE GREASE 93 

208-0011-002 RIVET 94 

308-0014-000 PRODUCTION TEST REQUI ~EMENT 95 

3_0_5-J)_Q9]-00.Q SCHEMATIC 96 
100-0018-000 MAINTENANCE t~NUAr VT 



I ,. 
I • !I 

QTY /DASH NO. LIST OF MATERIAL 

~11 
ITIM 

012 010 09 PAftT NO . DESCRIPTION MATERIAL Oft N<>TE SPECIFICATION NO. 

• - - - 1 304-009"/-001 PC BOARD 1 

1 1 1 - 304-0097-002 PC BOARD 1 

4 4 4 4 210-0105- 02 IC SN74Hl0 Ul,U3,U44,U64 2 

7 7 7 7 210-0200- 02 IC SN74H08 8~4~~b831,U33,U65, 3 

9 9 9 9 210-0605- 01 IC SN7475 U5,U8,Ul6,Ul8,~ 
4 U38_l_U47,U51,U58 

... §!! 
N 
m 

2 2 2 2 210-0"116- 01 IC SN74193 Ul0,Ul3 5 
n 
0 210-0100- 02 IC SN7400 U6,U7,U9,Ul2,Ul5,Ul9. 

"' 
0 ll _ll 11 11 ll22 .. U23 .. U26 .. U27 .. U42 6 m .... 

"' 
0 m .... z ..,_ w -t 
z p 1 1 1 1 210-0604- 01 IC SN7474 U52 7 

~ ! 3 3 3 .- 3 210-0805- 02 IC SN74H51 Ull,Ul4,Ul7 8 

z 
6 _6_ _fi _fi p 210-0100- 02 IC SN74HOO U35,U39,U41,U43,U45,l 55 9 

1!'-1 

w 
0 
w 
I 

0 
0 
l..O I 
-.....J I 
I 

t-- 0 : 

~ 
0 
0 I 

m 
m 
-t 

I 

I 

....... I 
~ 

I 



I ,. 
I ... 

0 ... • 

t--

Ci> 

I--

! 
m 
m 
-t 

...... 
' 0'1 

:.- ~ 
N m 

0 
0 

UI c m .... c UI m .... z w -t 
z p 

-. c 
~ .. C) 

z p 

w 
0 
w 
I 

0 
0 
l..O 
-....J 
I 

0 
0 
0 

QTY/DASH NO. 

012 011 010 

4 4 4 

2 2 2 

_5_ 5_ 5 

10 10 10 

2 2 2 

1 1 1 

1 1 1 

2 2 2 

3 3 3 

1 1 1 

16 32 48 

LIST OF MATERIAL nm 
09 PART NO. DESCRIPTION ~ATERIALOR N<>TE SPECIFICATION .. 

4 210-0718- 05 IC SNLS197 U21,U24,U25,U28 i 10 

2 210-0107- 02 IC StJ74H20 U29,U30 11 

210-0103- 02 IC SN74H04 U32 ,U40 ,U74 ,u7·5 
I 

12 

5 210-0301- 01 IC SN7438 U37,U66,U62,U76,U56 13 

10 210-1104- 01 IC SP380 U4G,U48,U57,U61,U67-l 72 14 

2 210-0905- 01 IC SM/485 U49,U59 15 

1 210-0816- 01 IC SN7486 USO 16 

1 210-0504- 01 IC SN74123 U53 17 

2 223-0001- 01 IC PE9828 U63,U73 18 

19 

3 210-0039- 01 IC MH0026CH U77 ,U79 20 

1 221-0002-001 IC 7808C U80 LM340K-8.0 22 

16 210-0038- 06 or 05 IC 21078-4 or TMS4060 ARRAY 23 

23 



-- - ~ - ----- - - ---
QTY /DASH NO. LIST OF MATERIAL 

ITEM 

012 011 010 09 PART NO. DESCRIPTION MATERIAL OR NOTE SPECI Fl CATION NO. 

1 1 1 1 210-0001- 18 IC LM304 U81 24 

! 2 2 2 2 210-0307- 01 IC SN7437 U20..iU54 25 

2 2 2 2 217-0003-001 TRANSISTOR 2N4238 Q_ 1 _,__Q2 26 

27 

2 2 2 2 206-0015- 01 DIODE 1N4934 CR1,CR2 28 

6 6 6 6 201-0006-027 CAP. 47pf Cl-C6 29 

• ~ 7 7 7 7 201-0018- 04 CAP. 6.8uf ,25V C7-C13 30 
N 
m 

31 
(") 

0 

UI 
0 1 1 1 1 201-0001- 14 CAP. 33uf ,10V C21 32 m .... 
0 UI m 33 .... :z 

I-- w -I 
:z 1 1 1 1 201-0002- 70 CAP. . Oluf, 50V C14 (CORN. DUB. MM WW8} 34 p .,, 0 35 :E ... Cl 
:z 2 2 2 2 201-0012-004 CAP. 50uf ,25V Cl5,C16,(TE 1209) 36 

r-
p 

w 37 0 
w 
I 

0 2 2 2 2 201-0015- 31 CAP. . 05uf, 20V Cl7,C18 38 0 
\0 
-....J 
I 39 0 

0 ..,...__ 0 
en 1 1 1 1 201-0002- 25 CAP. .0047 Cl9 40 :c 
m 
m 
-I 41 

~ 1 1 1 1 201-0002- 25 CAP. 15pf C20 42 °' 
43 



I 
I 

• • • I 

~ 

I 

~ 

! 
m 
m .... 

~ 

'-.I 

:. !!! 
N 
m 

0 
0 

"' 
0 
m .... i "' .... z w .... 
z p .. I pm 
z p 

w 
0 
(.....) 

I 
0 
0 
l..O 
'-.I 
I 

0 
0 
0 

QTY/DASH NO. 

1012 bll 010 09 

19 19 19 19 

11 11 11 11 

53 53 53 53 

1 1 1 1 

1 1 1 1 

5 5 5 5 

- 32 - -

16 - - 16 

- - 48 -
5 5 5 5 

1 1 1 1 

1 1 1 1 

LIST OF MATERIAL ., .. 
PART NO. DESCRIPTION MATERIAL OR NOTE SPECIFICATION llllQ. 

201-0018- 01 CAP. 6.8uf,10V C50.C58-C67,Cl05,C43 44 

201-0018- 02 CAP. 2.2 uf ,25 C22,C23,C26-C34 45 

701-0001- 03 CAP. .luf,50V 
C24~C25,C35-C42~C51-
C57,C68,C70-Cl04 4-6 

47 

48 

301-0038-001 INDUCTOR lOK, lW L1 49 

50 

216-0006-001 TRANSFORMER Tl 51 

52 

208-0057-001 CARD PULLS 53 

54 

55 

208-0023-005 llEADER 4K ,8K ROl~S 56 

208-0023-005 HEADER 4K, ROl~ 56 

208-0023-005 HEADER ALL MEMORY ELMENTS 56 

214-0007-065 RESISTOR NETWORK RN1-RN5, 470 Ohms 57 

214-0008-007 RESISTOR NETWORK RN6 lK 59 

210-0905- 01 IC SN7483 U82 60 

SAE DIP SWITCH SWl,2 5 POSllTION 61 



QTY/DASH NO. LIST OF MATERIAL . .,. ... 
fl12 Ol 1 010 09 PART NO. DESCRlmON MATERIAL OR NOTE SPECIFICATION 

N().. 

6 6 6 6 214-0002-073 RES. lK ,!4W, 53 Rl-R6 62 

6 6 6 6 214-0002-087 RES. 3.9K,~\~,5% R7-R12 63 

6 6 6 6 214-0002-041 RES. 47 PHM,~W,5% R13-Rl8 64 

4 4 4 4 214-0002-056 RES. 200 OHM, ~4W, 5% Rl9-R22 65 

66 

1 1 1 1 214-0003-139 RES. 560 OHM, !2W R23 67 

:. !! 68 
N 
m 

214-0003-041 RES. 4 7 OHM ,!~M R24,R25 69 
2 2 2 2 n 

0 

"' 
c 70 
m ... c 

"' m 1 1 1 1 214-0002- RES. 14~~, 5% R26 SELECT AT TEST 71 ... z 
~ w -t 

z 72 p ... c 4 4 4 4 214-0002-066 RES. 510 OHM, ~W,5% R31,R34 73 
~ .. C) 

z 1 1 1 1 214-0010-083 RES. 511 OHM, !.-M,a R27 7·4 p 
7' 

w _l _l 1 1 214-0010-116 RES. 2 . 4 9 K ?.~W , 1 % R28 7·5 
0 
w 7' 5 I 
0 
0 
l.O 
-...J 7'5 
I 

~ 0 

! 0 ]'_6_ 0 
m 
m 1 1 1 1 214-0002-033 RES. 22 OHM, ~W,5% R29 n -t 

....... 
CX> 



-
QTY /DASH NO. LIST OF MATERIAL 

ITllM 

lo12 IOU l010 09 PART NO. DESCRIPTION MATERIAL OR NOTE SPECIFICATION 
.... 

-
_l _l l_ 1 2_14-0002-082 RES cl_ 2_.. 4K~ ~W~ R30 79 -

80 

4 4 4 4 214-0002-047 RES. 82 ohmi ~Wi5% R35-R38 1BEND FOR . 3 CTRS) 81 

1 1 1 1 208-0066-003 TRANS I PAD FOR U81 82 

1 1 1 1 214-0002-103 RES. 18K ~<i_W_,_ 5% R39 83 

3 3 3 3 208-0066-002 TRANS I PAD FOR U77, 78, 79 84 

,. ~ 1 1 1 1 214-0002-097 RES. lOK, !41~,5~6 R40 85 
N m 

2 2 2 2 208-0066-001 TRANS I PAD FOR Ql & Q2 86 
0 
0 

"' 
c 3 3 3 3 208-0064-004 STANDOFF_,_ NYLON LENG. 5/16 ~ DIA. 87 m 

~ c 

"' m _3_ 3 3 3 208-0065-003 SCREW, NYLON #4-40 x !4 B8 ~ z 
~ w .... 

z 2 2 2 2 219-0005-007 HEAT SHRINK TUBING APPROX. .90 LONG FOR C15,16 B9 p .. c 2 2 2 2 208-0002-005 SCREW,PAN HD. #4-40 x 5/16 FOR U80 90 
~ ~ -

z 2 2 2 2 208-0021-004 WASHER, INT.STAR #4 FOR U80 91 p 

w 
~ 0 

w 
I 

0 2 2 2 2 208-0006-004 NUT, HEX #4-40 FOR U80 92 0 
lO -
'-I 
I 

0 .,.__ 0 

!! 
0 

m 
m A/R A/~ A/I ~ A/F 208-0050-001 SI LI CONE GREASE 93 .... 

....... 10 10 10 1 ( 208-0011-0(J 2 RIVET 94 
\.0 -

REF REF REF REF 308-0014-000 PRODUCTION TEST REQUI ~EMENT 95 

REF REF REF REF 305-0097-000 SCHEMATIC 96 
REF REF REF REF 100-0018-000 MAINTENCE MANUAL 97 



O'VY /DASH NO. LIST OF MATERIAL 
ITI!M 

16 15 14 13 PART NO. DESCRlmON MATERIAL OR NOTE. SPECIFICATION NQ. 

- 1 1 1 304-0097-001 PC BOARD l 
I 

1 - - - 304-0097-002 PC BOARD l 

4 4 4 4 210-0105- 02 IC SN74Hl0 Ul,U3,U44,U64 
,., 
t.. 

1 J_ J_ J_ 21_0_-_0_2 O_O_- __O_ 2 IC SN74H08 
U2 4u4 b831 blJ33, 
u3 -2.u -2.u s 3 

9 9 9 9 210-0605- 01 rc srJ7475 
U5,U8,Ul6,Ul8,U36, 

4~ 
_U38~U47 ~U51~U58 

£!! 2 2 2 2 210-0716- 01 IC SN74193 Ul0,U13 r::: .. ,) 

N U6,U7,U9,U12,Ul5,Ul9, m 
210-0100- 02 IC SN7400 11 11 11 11 U22iU23,U26,U27,U42 6 

0 
0 

"" 
0 
m .... 
0 "" m 1 1 1 1 210-0604- 01 IC SN7474 U52 7 .... z w .... 

~ z 
p 3 3 3 3 210-0805- 02 IC SN74H51 Ull ,U14,U17 8 .. 0 6 6 6 6 210-0100- 02 IC SN74HOO 84~~H4~:8U, 9 • .... C) 

w z C> p w 
I 

I C> 
C> 
l.O ......_, 
I 4 4 4 4 210-0718- 05 IC SN74LS197 U21,U24,U25,U28 10 C> 

C> 
C> 

t--
IC SN74H20 fn 2 2 2 2 210-0107- 02 U29,U30 11 

% 
m 
m 
~ 

5 5 5 5 210-0103- 02 IC SN74H04 U32,U40,U74,U75,U83 12 
N 
C> 

5 5 5 5 210-0301- 01 IC SN7438 U37,U66,U62,U76,U56 13 



QTY/DASH NO. LIST OF MATERIAL 
ITt!M 

16 15 14 13 PART NO. DESCRIPTION MATERIAL OR NOTE: SPECIFICATION NO. 

10 10 10 10 210-1104- 01 IC SP380 U46,U48,U57,U61,U67-lJ 72 14 

2 2 2 2 210-0905- 01 IC SN7485 U49,U59 15 

1 1 1 1 210-0816- 01 IC SN7486 USO 16 

~ 
~ 
N 
m 

1 1 1 1 210-0504- 01 IC SN74123 U53 17 
0 
0 

"' 
0 
m 

~ 
0 

"' m 2 2 2 2 223-0001- 03 IC PE9825 U63,U73 18 
~ z 

~ w -4 
z p .. 0 19 ... ~ 

w z a p w 
I 

I a 3 3 3 3 210-0039- 01 IC MH0026CH U77-U79 2'.0 a 
\.0 
........i 
I 
a 
a 
a 

2'.l 
~ 

! 
m 

"' 1 1 1 1 221-0002- 01 IC 7808C LM340K-8.C U80 2'.2 -4 

N 
........ 

48 16 32 48 210-0038- 03 ARRAY 21078 or TMS406 D-2 2:3 



O:rY/DASH NO. LIST OF MATERIAL 
ll'Bt 

16 15 14 13 PART NO. DESCRIPTION MATERIAL OR NOTIE SPECIFICATION 
,.,,, 

1 1 1 1 210-0001- 18 IC LM304 U81 24 

2 2 2 2 210-0307- 01 IC SN7437 U20,U54 25 

2 2 2 2 217-0003-001 TRANSISTOR 2N4238 Ql,Q2 26 

27 . 

2 2 2 2 206-0015- 01 DIODE 1N4934 CRl ,CR2 28 

6 6 6 6 201-0006-027 CAP. 47pf Cl-C6 29 

~ 
en 7 7 7 7 201-0018- 04 CAP. 6.8uf ,25V C7-Cl3 30 
N 
m 

31 
n 
0 

201-0001- 14 . CAP.33uf ,10V C21 32 

"' 
0 1 1 1 1 m ... 
0 

"' m 33 ... z 
~ w .... 

z (CORN DUB.MM WW8} p 1 1 1 1 201-0002- 70 CAP. .Oluf ,50V Cl4 34 .. 0 35 ~ .. C) 

z 2 2 2 2 201-0012-004 CAP. 50uf ,25V Cl5,Cl6 (TE1209) 36 p 
r 

w 37 
0 
w 
I 2 2 2 2 201-0015- 31 CAP .. 05uf, 20V C17 ,C18 38 0 

0 
l..O 
'-J 39 t 
0 

~ 0 
201-0002- 25 .0047uf en 0 1 1 1 1 CAP. Cl9 40 

% 

"' "' 41 .... 

N 1 
N 

1 1 1 201-0006- 06 CAP. 15pf, C20 42 

43 



QT'f /DASH NO. LIST OF MATERIAL 
11'11• 

16 15 14 13 PART NO. DESCRIPTION MAT~RIALOR NOTE SPECIFICATION NO~ 

19 19 19 19 201-0018- 01 CAP. 6.8uf ,lOV C50,C58-C67,Cl05,C43· 
44 

11 11 11 11 201-0018- 02 CAP. 2.2uf ,25 C22,C23,C26-C34 4r .) 

53 53 53 53 701-0001- 03 CAP. .luf,50V 
C24,C25,C35-C42,C51-
C57,C68,C70-C104 46 

48 

1 1 1 1 301-0038-001 INDUCTOR lOK, rn L1 49 

50 

~ 
en 1 1 1 1 216-0006-001 TRANS FORMER Tl 51 
N 
m 

52 
n ...., 
0 

"' 
0 5 5 5 5 208-0057-001 CARD PULLS 53 
m ... 
0 

"' m 54 ... z 
~ w ..... 

z 55 p ... 0 32 208-0023-005 HEADER 4K,8K ROWS 56 ... ~ - - -
z 48 - - 48 208-0023-005 HEADER ALL MEMORY ELEMENTS 56 p 

I 

- 16 - - 208-0023-005 HEADER 4K ROW 5'6 

w 5 5 5 5 214-0007-065 RESISTOR NETWORK RN1-RN5 470 OHMS 5i7 0 
w 
I 58 0 _.5_ 5 5 5 214-0008-007 RESISTOR NETWORK RN6 lK 

0 

"" 
...., 

~ ""'-J 

! I 1 1 1 1 210-0905- 01 IC SN7483 U82 S9 
0 

m 0 
m ..... 0 

2 2 2 2 SAE DIP SWITCH SWl ,SW2 5 POSITIOt> 60 

61 
N 
w 



01rY /DASH NO. LIST OF MATERIAL ITl!M 

16 15 14 13 PART NO. DESCRIPTION MATERIAL OR NOTE SPECIFICATION NQ. 

6 6 6 6 214-0002-073 RES. 1K, 14W, 5% Rl-R6 62 

6 6 6 6 214-0002-087 RES. 3 . 9 K , 1,M , 5 ~~ R7-R12 63 

6 6 6 6 214-0002-04-1 RES. 47 OHMS , 1,M, 5% R13-Rl8 64 

_4_ 4 4 4 214-0002-056 RES. 200 OHM, 14H,5% R19-R22 65 

66 

1 1 1 1 214-0003-139 RES. 560 OHM,\M R23 67 

~ 
en 68 
;;:; 
m 

2 2 2 2 214-0003-041 RES. 47 OHM,\M R24,R25 69 
0 
0 

UI c j70 
m 

~ c UI m 1 1 1 1 214-0002 RES. !4W, 5~~ R26 SELECT AT TEST n w z 
~ 

-4 
z p n .. c 

4 4 4 4 214-0002-066 RES. 510 OHM, !4W,5% R31-R34 R31-R34 ... ! BEND ON .3 CTR n 
z 1 1 1 1 214-0010-083 RES.511 OHM, ~W,1% R27 74 p 

7' 

1 1 1 1 214-0010-116 RES.2.49K,~W,1% R28 :75 
w 
0 :75 w 
I 

0 
0 :76 \.0 
-....J .,...._ I 

1 1 1 1 214-0002-033 RES. 22 OHM, !4l~, 5% R29 77 
! 0 

0 
m 0 
m :rs -4 

N 
~ 



QlY/DASH NO. LIST Of MATERIAL ITlll 

_16_ 15 14 13 PART NO. DESCRIPTION MATERIAL OR NOTE SPECIFICATION N41. 

1 1 1 1 214-0002-082 RES. 2.4K, ~W,5% R30 j'9 
-

BO 
-

4 4 4 4 214-0002-047 RES. 82 Ohm, !,M, 5~~ R35-R38 (BEND FOR .3 CTRS) Bl 

1 1 1 1 208-0066-003 TRANS I PAD FOR U81 82 

1 1 1 1 214-0002-103 RES. 18K, !.M, 5?~ R39 B3 

3 3 3 3 208-0066-002 TRANS I PAD FOR U77,78,79 B4 .. 0 l 1 1 N 1 214-0002-097 RES. lOK ,1LM, 5~~ R40 BS 
m 

2 2 2 2 208-0066-001 TRANS I PAD FOR Ql & 02 B6 
0 
0 

UI 
c 3 3 3 3 208-0064-004 STANDOFF, NYLON LENG 5/16 X ~ DIA B7 
m ... c 

"' m 3 3 3 3 208-0065-003 SCREW, NYLON #4-40 x 14 BB ... z w ~ 
t--- z 2 2 2 2 219-0005-007 HEAT SHRINK TUBING APPROX. .90 LONG FOR C15,16 

p 89 .. c 2 2 2 2 208-0002-005 SCREH, PAN HD. #4-40 x 5/16 FOR U80 90 ... ~ 
z 2 2 2 2 208-0021-004 l~ASHER, INT. STAR #4 FOR U80 91 p 

~ w 2 2 2 2 208-0006-004 NUT,HEX #4-40 FOR U80 92 
0 
w 
I 

0 
0 -
l..O 
-...J 
I 

0 
~ 0 

A1R ~LR AJ_R ! 0 A/R 208-0050-001 SILICONE GREASE 93 
m 
m 10 10 10 10 208-0011-002 RIVET 94 ~ 

REF ~EF REF REF 308-0014-000 PRODUCTION TEST REQUI ~EMENTS 95 
-

N 
U"1 REF ~EF REF REF 305-0097-000 SCHEMATIC 96 

REF REF REF REF 100-0018-000 MA I ; lT Et Jl\f .. J CE _ MMWAl 97 
.-,;.. ..., 



OlY/DASH NO. LIST OF MATERIAL ITI:M 

_16 15 14 13 PART NO. DESCRIPTION MATERIAL OR NOTE SPECIFICATION Nit>. 

1 1 1 1 214-0002-082 RES. 2.4K, ~W,5% R30 i'9 

80 

4 4 4 4 214-0002-047 RES. 82 Ohm, !,M, 5~s R35-R38 (BEND FOR .3 CTRS) Bl 

1 1 1 1 208-0066-003 TRANS I PAD FOR U81 82 

1 1 1 1 214-0002-103 RES. 18K ,!4W, 5% R39 B3 

3 3 3 3 208-0066-002 TRANS I PAD FOR U77, 78, 79 B4 

~ 
en l 1 1 1 214-0002-097 RES. lOK ,14W, 5~~ R40 B5 
N 
m 

2 2 2 2 208-0066-001 TRAr'JS I PAD FOR Ql & Q2 86 
0 
0 

208-0064-004 

"' 
c 3 3 3 3 STANDOFF, NYLON LENG 5/16 X ~ DIA 87 m .... 
0 

"' m 3 3 3 3 208-0065-003 SCREW, NYLON #4-40 x 14 BB .... z 
~ w ... 

z 2 2 2 2 219-0005-007 HEAT SHRINK TUBING APPROX. .90 LONG FOR Cl5,16 p 89 .. c 2 2 2 2 208-0002-005 SCREW, PAN HD. #4-40 x 5/16 FOR U80 90 ... ~ .. 

z 2 2 2 2 208-0021-004 HASHER, INT. STAR #4 FOR U80 91 p 

~ w 2 2 2 2 208-0006-004 NUT,HEX #4-40 FOR U80 92 
0 
w 
I 

0 
0 
\,0 
-.....J 
I 

0 
t--- 0 

A/R Bl_R A/R ! 0 A/R 208-0050-001 SILICONE GREASE 93 
m 
m 

10 10 10 10 208-0011-002 RIVET 94 ... 
REF ~EF REF REF 308-0014-000 PRODUCTION TEST REQUI ~EMENTS 95 

N 
<.Tl REF ~EF REF REF 305-0097-000 SCHEMATIC 96 

REF R_EF REF REF 100-0018-000 MA I~ nrnAHCE - MArill8.L 97 



o·rv /DASH NO. LIST OF MATERIAL IT1BI 

18 17 PART NO. DESCRlmON MATERIAL OR NOTI: SPECIFICATION ~IO. 

1 1 304-0097-002 PC BOARD 1 

4 4 210-0105- 02 IC SN74H10 Ul,U3,U44,U64 ';> ,_ 

7 7 210-0200- 02 IC SN74H08 U2,U4,U31,U33,U34,U6C ,U65 3 

en 9 9 210-0604- 02 IC SM7475 8~a~849!as~!8sH36 ' I~ 

:. N 
m 

n 
0 2 2 210-0716- 01 IC SN74193 U10,U13 5 

"' 
0 
m 

~ 
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"' m 11 11 210-0100- 01 IC SN7400 8~~~~~~~0~~~0~~~0~~9 ' 6 
~ z w .... 
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--
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0 
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01rY /DASH NO. LIST OF MATERIAL 111111 

18 ll PART NO. DESCRlmON MATERIAL OR NOTE: SPECIFICATION NO. 

~~ 
4 4 210-0718- 05 IC SN74LS197 U21,U24,U25,U28 10 

2 2 210-0107- 02 IC SN74H20 U29,U30 Jl1 

5 5 210-0103- 02 IC SN74H04 U32,U40,U74,U75,U83 12 

~ 
!!! 5 5 210-0301- 01 IC SN7438 U37,U66,U62,U76,U56 13 
N m 
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"' 
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w 19 
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16 32 210-0038- 03 IC 2107B or TMS4060-2 ARRAY :23 
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-......! 



QTY/DASH NO. LIST OF MATERIAL 
ITtl!M 

18 17 PART NO. DESCRlmON MATERIAL OR NOTE: SPECIFICATION NO. 

1 1 210-0001- 18 IC LM304 ..U.81 2--4_ 

2 2. 210-0307- 01 IC SM7437 U20,U54 ;~5 

2 2 217-0003-001 TRANSISTOR 2N4238 Ql,Q2 :~6 

u 

2 2 206-_Q.015- _Q_l UlODE 1N493_4 f.Rl~2 2.8-
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31 

0 
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QTY/DASH NO. LIST OF MATERIAL ITEM 

18 17 PART NO. DESCRIPTION M~TERIAL OR NOTI: SPECIFICATION ~·o. 

19 19 201-0018- 01 CAP. 6.8uf, lOV C50,C58-C67,Cl05,C43 44 

11 11 210-0018- 02 CAP. 2.2uf, 25 C22,C23,C26-C34 45 

53 53 701-0001- 03 CAP . . luf, 50V C24,C2~,C35-C42~C51-
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47 
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61 



QTY /DASH NO. LIST OF MATERIAL 
ITl!M 

18 17 PART NO. DESCRIPTION MATERIAL OR NOTE: SPECIFICATION NG. 

6 6 214-0002-073 RES. 1 K, !4W, 5j~ Rl-R6 62 

63 

6 6 214-0002-041 RES. 4 7 OHM, 14W, 5% R13-R18 64 

4 4 214-0002-056 RES. 200 OHM, 14W, 5% R19-R22 65 

66 
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~ 68 
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& REMOVE EXISTl~JG COVERING FROM Cl5 ll Cl6 AND ADD 
ITEM 89. VALUE MUST BE CHECKED BY QUALITY 
ASSURANCE BEFORE COVERING IS REMOVEU. 

7. ALL METAL CAN COMPONENTS MUST BE LOWER THAN ITEM 87. 
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oo 01 02 o:; 04 o5 06 or ·ua o::, iO ii i2 
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