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I SECTION I 

GENERAL DESCRIPTION 

1.1 INTRODUCTION 

This manual provides information for installing, operating, and 
maintaining the Monostore ¥II/Planar PDP-II 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 
specificati~ns 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, assembly, and parts list for 
the memory system. 
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General Description 

The Monostore VII/Planar PDP-II Add-In Memory System, PIN 
303-0097-xxx, consists of a single planar l2Kxl6 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 Ie sockets 
providing for ease of:replacement. 

All signal interface is made through the DE~OO-l~System Unit, 
sections CDEF. Data interfacing is provided by 16 bidirectional 
data bits. Addressing anyone of the 12,288 words is prQvided 
t.. .... ~ .. ~.:_ ... _ .. r ... ~~ __ .... \...:... ."fta+1-.. ... 'LF'; +1-. ,.,",mm'!lln~ Qnrl rnnt',-n1 <Ul ~-t U~114~1 GUU.l.~;;);:t u~,"." ""'611W"~~'W" .... ~ .. ~& _"'~ .... ,u_ .. ~ ___ ....... _ ... 

information to define the memory mode required. 

The memory system uses the +5 V and -15 V power available on the 
Db-IlAunit and generates additional voltages on the boaTd. 

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. . 

1.3 Modes.of Operation (slave - memory system) 

CLines Octal 
Name Mnemonic .Cl CO Function Code 

Data in DATI 0 0 Data from slave to 0 
master 

Data in, DATIP 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 Ii TRAD~"ARK OF DIGITAL EQUIPMENT COP'poFt~T!ON= 
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1.4 

MSF-1005 REV A 

System Specifications 

Characteristics 

Storage Capacity 

Cycle Time 

Read Access Time 

Input Power 

Operating Environment 
Temperature 
Relative Humidity 

Physical Dimensions 
Height 
Depth 
Width 

* 1.0 inch for "non-switch" version. 

Specification 

4096 words x 16 bits 
8192 words x 16 bits 

12288 words x 16 bits 

1000 nsec SLOW SPEED 
700 nsec STANDARD SPEED 
580 nsec HIGH SPEED 
750 nsec SLOW SPEED 
500 nsec STANDARD SPEED 
400 nsec HIGH SPEED 
+5V, 2.7A 
-15V, 0.4A 

Ooc to +50oC 
90% maximum without condensation 

8.5 inches 
0.5 inch* 

14.7 inches 
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I 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 ~ORY SYSTEM 
. 

Remove the external bottem cover from the PDP-I! computer. 
Insert the memory system into the ao-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 6 B. Reassembly the bottom cover. The 
.memory system is now ready for use. 

NOTE: UNIBUS IS A TRADEMAlUC OF DIGITAL EQUIPMENT CORPORATION. 
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TIn ~Tr.N'lC: I - ..... . .. " .. , ...... ..... ~--..., ......... 
PIN SIGNAL PIN SIGNAL PIN SIGNAL PIN SIGNAL -
CAl CA2 +SV DAI DA2 " +SV 
CBI CB2 -lSV DBl DB2 -1.5.V 
eCI eC2 GNU DCI SEL6H DC2 OND 
CD! CD2 DlSL DDl OUT DD2 BR7 

LOW H DD2 'BR7 
eEl eE2 DI4L DEI SEL4H DE2 BR6 
eFl CF2 D13L DFI SEL OH DF2 BRS 
CHI DIlL CH2 DI2L DHI IN H DH2 BR4 
CJl INT CJ2 DIOL DJ! SEL 2H DJ2 B""REQUEST 

B H 
CII Cl2 "D09L DKl OUT DK2 BG 7" IN H 

liIGHH 
CLI INTR" -eL2 ". DOSL DLl IN IT DL2 BG 7 OUT H 

ENB"BH L 
CMl CM2 : D07L "DMI INT DM2 BG 6 IN H 

ENB AH 
CNl CN2 D04L DNI INT"AH DN2 BG 6 OUT H 
CPl CP2 nOSL" DPI DP2 BG 5 IN H 
CRI" CR2 DOlL DRI DR2 BG'S QUT H 
CSI CS2 DOOL DSl DS2 BG 4 IN H 
CTI GND. CT2 D03L DTI GNn DT2 BG 4 OUT H 
CUI CU2 D02L DUI DU2 BG IN AH 
CV! CV2 D06L DVI - EXT DV2 BG OUT BH 

CAP. 
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TIn c: T I':)J A T c: I ........ A,,, ...... ,.. ........... -...-

PIN SIGNAL PIN SIGNAL PIN SIGNAL PIN SIGNAL -
CAl CA2 +SV DAl DA2 ' +SV 
CBI CB2 -lSV DBl DB2 -1.5.V 
eCl eC2 GND DCI SEL6H DC2 CND 
CD! CD2 D1SL DDl OUT DD2 BR7 

LOW H nD2 "BR7 
CEI eEZ DI4L DEI SEL4H DE2 BR6 
eFI CF2 Dl3L DFI SEL OH DF2 BRS 
CHl DIlL CH2 Dl2L DHI IN H DH2 BR4 
CJl INT CJ2 DlOL DJl SEL 2H DJZ B REQUEST 

B H 
Cll Cl2 ,D09L DKI OUT DK2 BG 7· IN H 

HIGHH 
eLl INTR' .eLZ DOBL DLl INIT DL2 BG 7 OUT H .. 

ENB' _BH L 
CMI CM2 : D07L DMI INT DM2 BG 6 IN H 

ENB AH 
CNl CH2 'D04L DNI INT·AH DN2 BG 6 OUT H 
CPI CP2 nOSL DPI DP2 BG S IN H 
CRl' CR2 DOlL DR! DR2 BG'5 QUT H 
C51 C52 DOOL DSI DS2 BG 4 IN H 
CTl {iND· CT2 D03L DTI GNn DT2 BG ., OUT H 
CUl CU2 D02L DUl DU2 BG IN Ali 
CVl CV2 D06L DVl EXT DV2 BG OUT BH 

CAP. 
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I I 
2.4 I/O SIGNALS 

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

.. BH 
EBl EXT CAP EB2 -15V FBl BG IN FB2 -15V 

AH 
Eel A12L EC2 IDm FCl SSYNL FC2 GND 
1:n1 A17L ED2 Al~L FD1 BBSYL FD2 . VECTOR --.. lIT 2 
EEl MSYNL EE2 A16L FEl BG IN FE2 D02L 

BH 
EFI A02L EF2 ClL FFI 005L FF2 D06L 
EHl AOIL EH2 AOOL FHl 007L FH2 ·INT ENS BH 
EJl SSYNL EJ2 COL FJl FJ2 EXT GND 
EKl A14L EK2 Al~i FIl D08L FK2 INT BH 
ELl AllL EL2 TEST FLl D03L FL2 INTR DONE 

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

HIGH H BH 
EN1 OUT EN2 A08L FNl MSTR ~FN2 D04L 

LOW H AL 
EPI AlOL EP2 A07L FPl BR BL FP2 STRT INTi. 

.. BV 

• ERl A09L ER2 SEL 4H FRI MSTR FR2 STRT INn 
CLR Ali AL 

. 
ES1 SEL 6H ES2 SEL OH FSl MSTR FS2 MSTR BL 

CIJt BH 
ETl GND ETZ SEL 2H FTl GND FT2 SACK L 
EUl A06L EU2 A04L FUI INTA H FU2 BR AL 
EVl AOSL EV2 A03L FVI ENBA H FV2 BG OUT Ali 
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SECTION III 

THEORY OF OPERATION 

3.1 INTRODUCTION 

3.2 

This section describes the overall organization and operation 
of this MO VII PL PDP-II 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: 

DescriEtion ParagraEh 

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 D. DOD 

+ 1 2 3 4 5 SWI or SW2 

OFF • 0 • •• 

. Example shown is for 
address 56xxxx. 
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Starting 
Address 

0 0 0 0 0 0 
OK 

0 2 0 0 0 0 
4K 

0 4 0 0 0 0 
8K 

0 6 0 0 0 0 
12K 

1 0 0 0 0 0 
16K 

1 2 0 0 0 0 
20K 

1 4 0 0 0 0 
24K 

1 6 o· 0 0 o· 
28K 

. ...--

L SWI H SW2 
B Section- A Section 
I 2 3 it S I 2 3 it S 

1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 0 
1 1 1 1 1 1 1 1 0 1 

1 1 1 1 0 1 1 1 1 0 
1 1 1 1 0 1 1 1 0 1 
1 1 1 1 0 1 1 1 0 0 

1 1 1 0 1 1 1 1 0 1 
1 1 1 0 1 1 1 1 0 0 
1 1 1 0 1 1 1 0 1 1 

1 1 1 0 0 1 1 1 0 0 
1 1 1 0 0 1 1 0 1 1 
1 1 1 0 0 1 1 0 1 0 

1 1 0 1 1 1 1 0 1 1 
1 1 0 1 1 1 1 0 1 0 
1 1 0 1 1 1 1 0 0 1 

1 1 0 1 0 1 f'o 1 0 
1 1 0 1 0 1 1 0 0 1 
1 1 0 1 0 1 1 0 0 0 

1 1 0 0 1 1 1 0 0' 1 
1 1 0 0 1 1 1 0 o 0 
1 1 0 0 1 1 0 1 1 1 

1 1 0 0 0 1 1 0 0 0 
1 1 0 0 0 1 0 1 1 1 
1 1 0 0 0 1 0 1 1 0 

1 • Add J'umper or ON 
0 • No Jumper or OFF 

NOT PROGRAMMED 
K PROGRAM JUMPBRS MBMORY 
U V W X y % CAPACITY w 

C E D B F 
; 

C 
• 

4K N 

8K :c 12K Q a 
0 

D E C F P D 4K "i 
'< 

8IC :c t"" 12K 0 0 z n 
0 CD 
(J) " C F D F B C 41( --I .... 
0 0 8)( ~ ::t 

12K "CJ 
< ... ..... 0 

D P C B B D 4K 
..... OQ 
-...... ... 

8IC "'d CD 

~ G 12K .... 
=' ~ tel 

C E D B F C 4K 
"'d 8( ~ 

12K "'d , 
..... .... 

D B C P P D 4K 
~ 8K t:1 

12K , 
..... 
:z: 

C F D F E C 4K "'d 

8K ~ 
0 

12K G'l 

~ D F C E B D 4K H 

8K z 
12K C'l 

i 
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0 

10-
0 ...... 

(It 00 
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m 0 
m 0 
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...... ...... 

Starting 
Address 

2 0 0 0 0 0 

32K 

-
2 2 0 0 0 0 

36lC 

2 4 0 0 0 0 

40K 

2 6 0 0 0 0 

44K 

3 0 O· 0 0 0 

48K 

3 2 0 0 0 0 

52K 

3 4 O. 0 0 0 

56K 

3 6 0 0 0 0 

60K 

L SWI If SW2 NOT PROGRAMMED 
B Sect1on- A~~ection K PROGRAM JUMPBRS MEMORY 
123 ~ ~ I 2 3 ~ ~ tJ V W X y ! CAPACITY t,.e 

• 
1 0 1 1 1 1 o t 1 1 C B D B P C 4K N 

1 0 1 1 1 1 o 1 1 0 8K X 
1 0 1 1 1 1 o 1. 0 1 12JC " s 

0 

1 o 1 1 0 1 o 1 1 0 D B C P P D 4K ... 
'< 

1 o 1 1 0 1 o 1 0 1 SIC 3: t"" 
1 o 1 1 0 1 o 1 0 0 121 0 0 

:z! ·0 
0 I» 
tn r+ 

1 o 1 o 1 1 o 1 0 1 C F D P E C 4K '"i ..,. 
0 0 

.1 o 1 o 1 1 o 1 o 0 81C ~ t:I 

1 o 1 o 1 1 o 0 1 1 12K ~ 
< ... 
t-4 0 

1 o 1 0 0 1 o 1· o 0 D P C E B D 4JC .... OQ 
"- ... 

·1 o 1 0 0 ·1 o 0 1 1 8K 'U .., 

~ ~ 1 o 1 0 o . 1 o 0 1 0 12K ..,. 
::t 

~ OQ 

·1 o 0 1 1 1 o 0 1 1 C B D B P C 4K 
1 o 0 1 1 1 o 0 1 0 8X 

'U 
~ 

1 o 0 1 1 1 o 0 0 1 ·12k ." 
• .... .... 

1 o 0 1 0 1 o 0 1 0 D B t p P D 4JC 
~ 1 o 0 1 0 1 o 0 0 1 8K 

1 o 0 1 0 1 o 0 0 0 12K 
~ 
• .... 
z 

1 o 0 o 1 1 o 0 o '1 C F D P E C 4K ~ 
~ 1 o 0 o 1 1 o 0 o 0 8K 0 

1 o 0 o 1 0 1 1 1 1 12K C') 

i 1 o· 0 0 0 1 o 0 0 0 D F C B B D 4K H 

1.0 0 0 0 0 1 1 1 1 8K :z: 
1 0 0 0 0 1 1 l' 0 12K 

C') 

0 

1 • Add Jumper or ON 
0 • No Jumper or OFF 
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Starting 
AddTess 

4 0 0 0 0 0 

64K 

4 2 0 0 '0 0 

6BK 

4 4 0 0 0 0 
72K 

4 6 0 0 0 0 

76K 

5 0 0 0 0 0 

80K 

5 2 0 0 0 0 

84K 

5 4 0 0 0 0 

88K 

5 6 0 0 0 0 

92K 

L SWI If SW2 
B Section- A Section 
I 2 3 ~ ~ I 2 3 it ~ 

0 1 1 1 1 0 1 1 1 1 
0 1 1 1 1 0 1 1 1 0 
0 1 1 1 1 0 1 1 0 1 

0 1 1 1 0 0 1 1 1 0 
0 1 1 1 0 0 1 1 0 1 
0 1 1 1 0 0 1 1 0 0 

0 1 1 0 1 0 1 1 0 1 
0 1 1 0 1 0 1 1 0 0 
o 1 1 0 1 0 1 0 1 1 

o 1 1 0 0 0 1 1· 0 0 
0 1 1 0 0 0 1 0 1 1 
0 1 1 0 0 0 1 0 1 0 

o 1 0 1 1 0 1 0 1 1 
0 1 0 1 1 0 1 0 1 0 
0 1 0 1 1 0 1 0 0 1 

0 1 0 1 0 0 1 0 1 0 
0 1 0 1 0 0 1 0 0 1 
0 1 0 1 0 0 1 0 0 0 

~~ 

0 1 0 0 1 0 1 0 0 1 
0 1 0 0 1 0 1 0 0 0 
0 1 0 0 1 0 0 1 1 1 

o 1 0 0 0 0 1 0 0 0 
o 1 0 0 0 0 0 1 1 1 
o 1 0 0 0 0 0 1 1 0 

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

NOT PROGRAMMI!D 

K PROGRAM JUMPERS . MEMORY 
0 V VI X y % CAPACITY .,. . 
C B D 11 F C 4K N 

8K :!'! 12K (t 

a - 0 

D E C F F D 4K ... 
'< 

8X 
~ 12K ~ 
0 0 
z n 

a 0 III 
en rf 

C F D F E C 4X ~ ..,. 
8K 0 0 

~ ==-
12~ "d < . ... .... 0 
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......... ... 
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~. 
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~ OQ 

C B D B P C 4K 
t'tj 

8K t::j 
I 

12K '1;j 

• .... .... 
D B C F F D 4K 

~ 8K 
12K 

t:1 , .... 
Z 

C F P D B C 4K "tf 
~ 8K 0 

12K (;') 

i D F C B E D 4K H 

8K Z 

12K 
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..... ~ 
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0 7 4 0 0 0 0 o 0 0 0 1 o 0 0 0 1 C P D F B C 4K ." , 
0 o 0 0 0 1 0,0 0 0 0 8IC ~ 
0 0 ..... l20K Gl en f-- , i en 0 

::I: 0 
m 0 6 0 0, 0 0 '0 0 o 0 0 1 1 0 0 0 D F C B B D 4X m 7 ..... .... :z: 

l24K C1 

..... 
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1 • Add Jumper or ON 
0 • No Jumper or OFF 
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The computer generated addresses A17L ~ A13L 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. 

3.3 ADDRESS CHANNEL 

When a memory cycle is initiated the information on the address 
lines AOOL ~ A13L is latched into an address register. 

AOIL ~ A06L - _ These address bits are mul tiplexed with another 
set of bits used for refreshing. They are then buffered in 
order to ·drive -the· complete memory array. 

A07L ~ A12L - These address bits are buffered in order to 
drive the complete-memory array. 

A13L, A14L - These address bits are decoded to generate the 4K, 
SK or 12K cenable pulse req~ired by the memory elements. The 
cenable pulse then enables only one row of memory elements at 
anyone 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 ~ DISL 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 ana this data is stored in the memory 
elements at the address locatio~ specified on the "AxxL lines. 

When a memory cycle, DATI. _is initiated the in£ormationpreviously 
-stored in the memory, elements is accessed and transmitted onto 
the DOOL -+ D15L 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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I 
3.5 TIMING CIRCUITRY 

The memory system contains delay line timing circuits wh~ch 
generate, directly or indirectly, all internal and I/O pulses 
or signals. 

The MSYNL signal is received by the memory system and generates 
a read or write cycle depending upon whether elL is a "ou. or a 
til" respectively. If it is a write cycle then SSYNL is sent back 
." .~_ ftI'!Sr ........ U"".;. r'rr""';~""~""'" .,.61'".'''' ... II!!!I.~ ~eI"'e e",,~ e~~ ..... c:c: "''''+1''\ 
~"" ~A"'" au_., .. OWA _A ... " ".6"".";."&6 6"'","'Iii'.Y" _ ... ~~ .. - - .... - --_ ............... -. 

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 oata is available. 

The timing circuitry generates pulses according to the 
following timing diagram: 
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TIMING DIAGRAM SLOW SPEED (SEE SHT. 5) 

MONOSTORE VII/PL PDP-II ADD-IN MEMORY SYSTEM 
750/1000 

W· \ rlte TO IpO 2pO 3pO 40P SpO 600 7yO spa .9pO. 10pO Cycle 
I 275 I 

MSYNL -, I I I 1 I I I I I I 

We I 40 :f20 I I I I I . I I I 

!l I . I I . I I I 1 

,0 l 
: I I I I 1- 1960 I LOAD! 

LDDAI 1 I I I I Ii. I 
MBSY 60 I I I I . I 196-8 I 

f I 
• • WCEN1,2 I I I I I I I 

70 I - I I 1 I I 980 .1 ADON 
I I t I I J I ~ . 

I . I 110 . 2701 I I I I SSYNL 
11 : .' I J I I I I I 
1110 . I I I 829 I I 
1 I I I I I I I CExK 

I I 380 I 740 I I I WP 
I I I I I ·1 I I 
I I I 560 I I I 10S0 B10 

·1 I j I r I I I 
I I I l8SH900 I 
I . I I I EORe 
I r 1 I 9°HSO' I I I , 

EOe 
I I 

. I I 
I i 
I I .:..a 

I I 
I I 

READ CYCLE 
, 

Same as above except: 
I I 

I I I 120 80' RC I 

IL.J I I I I 
SSYNL I I I I I 74f 920 

I I I - I I I 
I I I I I 749 920 I 
I I I I I ,iJ 7~0 I BUS EN 
I I I I I I - I I I I I - UJ DI\V I 
I I J I I I I 
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I 

Write 
Cycle 
-MYSNL 

we 

WADI 
WOA/ 
iIR!" 
WECN 1,2 

ADON 

SSYNL 

CExK 
lIP 

BlO ~-

BORe • 
EOC 

READ CYCLE 

SSYNL 

BUS EN 

TIMING DIAGRAM STANDARD SPEED (SEE PAGE 5) 
MONOSTORE VII/PL PDP-Il ADD-IN MEMORY SYSTEM 

500/700 

40~ 70~ lOop 

I I I -J 

I 660 .- f j I 60 I I I ~L 1 I I 
60 I I 

-I 1 • - OgV 

I I I I I 
7 660 

, J -, 
I '~----I-I ----:--

I I 60J 650 I I I 
~--+--~--~--~--~--r-l~~----I~l---r _ 
__ ~~~~I~I~f~_I~~H~WO_.~1 ~l~_ 

I I I I I' 1 I I 
, I I t II I I I I I 
I I I I f I .~ I I 

kjsam~ as abor excett. I I ',_.1 : I 
20 ~o I 1 1 I I I I 

1430 I 600 I I . I 

I I I I : 
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TIMING DIAGRAM HIGH SPEED (SEE PAGE 5) 
MONOSTORE VI~/PL PDP-l1 ADD-IN MEMORY SYSTEM 

WRITE 

Cycle 
MSYNL 

we 

\ 

~OAD 

LDDA/ 
MBSV 
WCEN1,2 

ADON 

SSYNL 

CExK 
WP 

B10 

EORe 

EOC 

READ CYCLE 

RC 

SSYNL 

BUSEN 

J 
110 270 

I J 
110 

I 
165 

I 
?qn 

t 

I I 

1 same t above except 

20 80 : 

SIZE 

•• A 
SCALE 

MSF-l00S 

400/580 

410 

l . J 
390 f 

I 

/si
0 

4r-
5OO 

485 30 

I 
I I 

375 555 

560 

; 

I 

I 

, , 

j , 
l 

I . 
I 
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I 
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 delay line taps 
used determine when a pulse will or will not be generated. 

The memory elements are 4ynamic 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 2100£ the time. 

The timing circuitry is shown on sheet 6 of the schematic in 
Section V: -

3.6 DC CONVERTER 

The memory system contains a "DC to DC Converter" to convert 
-15V power to -svfand +1ZV power. 

The -sv is series regulated down from the -15V level. 

The +12V is generated by first converting the -15V to a nominal 
-ZO Kilo-HZ signal, isolating it, and t~en rectifying and regu­
lating it for +12V. 

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

4.1 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. 

4.2 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 
of parts. 

SIZE CODE IDENT NO. DWG NO. 

A 51513 100-0018-000 

SCALE 
F .~ SHEET 19 
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4.2.2 CLEANING 

Cleaning s~ould 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 +5% -
-lSV !S% 

4.3 TROUBLESHOOTING 

+12V !,S% 

-sv!,S%' 

To facilitate troubleshooting the following information~ cause 
and·effect, can be used to isolate the problem to ~ 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 

weEN pulse/strobe pulsel 
COL circuitry. 

DC voltages/refresh not workingl 
bus en pulse/ elL circuitry/ 
WR pulse/strobe pulse. 

Memory element 

Write register/read register 

.CENABLE driver/ CEN programming 
jumpers/address register for 
A13L and A14L. 

CENABLE driver/.CEN programming 
jumpers/address register for 
A13L and A14L. 

SIZE CODE IDENT NO. DWG NO. 
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, 

Effect 

Complete or major part of 
word failure, 2 addresses 

Timeout 

Non-retention of data 

DAAWINGS 

ASSBfBLY 

SQiEMA.TIC 

Cause 

Address receiver/address registerl 
address buffer. 

A & B sets of jumpers/ SSYNL 
not generated/A13L ~ A17L 
comparison circuit. 

Refresh circuit/DC voltages 

SECfICN V 

303-0097-000 

305-0097-000 

I 

I 
I 

. I 
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/ / / ~/D:::O N!~EMo / £t.LAY LIIJEt~:=. / 
~ 

/~~U63,U73) ~UAKU 

~ ~ rv ~ ~ ~ 
~ <;:) ~ <::> <;:) <::> 

~ ~.~...: I 
I I 

~' <:::5 ~ ~ & ~ ¢'~'-r ~ ~ 
~ 

<::> 
~ ~ -, ~ ~ <::> <::> <::> ~ <:::5 ~.c:§-' I I I I I 

DASH ~ ... r.j ~ '¥ :V rC> rC' ~ ~ 
NO. '-> ~ ... CV '" 

t\, 

" n, 

001 12Kx 16 - 4B A - 2 - 1 - MEM t'l LM 

002 BKx16 32 B - 2 - 1 - LOCAl ION' '01 

16 c 2 1 
U100:-U147 

003 4Kx16 - - -
004 12 Kx 16 48 A - 2 - - 1 B 

U100-=-U131 
005 8Kx16 32 B - 2 - - 1 

C 
006 4Kx16 16 C - 2 - - 1 U100-=-Ul15 

007 12 Kx 16 48 A 2 - - 1 -
008 8Kx16 32 B 2 - - 1 -
009 4Kx16 16 I C 2 - - 1 -
010 12 Kx 16 48 A 2 - - - 1 . 

011 8Kx16 32 B 2 - - - 1 

012 4Kx16 16 C 2 - - - 1 

013 12Kx16 48 A - - 2 1 -
01-4 8Kx16 32 I 

B 2 1 I - - -
015 4Kx16 16 I C - - 2 1 -
016 12Kx16 48 A - - 2 - 1 

017 BKx16 32 B - - 2 - I 1 
018 4Kx16 16 C - - 2 - 1 

I . I • , 
SIZE CODE IDENT NO. DWG NO. 

~. A 51513 303-0097-000 

SCALE NONE REV 
~ I SHEET 2 
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I-_Q .... TV_/D ..... A ..... SH_N ..... O_., -+-____ ---.-______ l_IS_T_O_F _MA_T.....,ER_IA_L _____ , ......... ___ ~ .. rEM 

ALL PART NO. DESCRIPTION MATERIAL OR NOTE SPECIFICATION NIO • 

4 210-0105-002 I.C. SN 74H10 
7 210-0200-002 I.C. SN 74H08 
9 210-0605-001 I.C. SN 7475 
11 210-0100-001 I.C. SN 7400 
2 210-0716-001 I . C . SN 74193 Ul0,U13 5 

3 210-0806-002 I.C. SN 74H51 U11,U14,U17 6 

» ~~_+-~-+_2~2-10---0-30-7--0-0-1~-I-.C-.--SN---74-3-7----------~U-2 __ 0,_U_5_4 _________ ~--____ --~~7~ 
4 210-0718-005 I.C. SN 74LS197 U21,U24,U25,U28 8 

01 8 ~ ~~_+-~-+_2~2~10~-~0~10~7_-0~0~2-+~I~.C~.~SN ___ 74_H_2~0 _______ ~~U_2~9,~U~3~0 ________ ~ ________ ~ .. ~9~ 
01 ~ 5 210-0103-002 I . C. SN 74HOIJ U32, U40, U74, U75, U83 10 

~ ~ ~::=:=::=:=6:=2=10=-=0=10:0=-0=0=2=:=I=.C=.==SN==74=H=0=0=======::8:~:~·,,:U:13:9,:U:114:1,:U=43:,:U:45:=========::1::1 
m 0 
< 5 210-0308-001 I.C. SN 7438 U37,U56,U62,U66,U76 12 

~~-+-~-+~----------------+-----------------~~~---------+--------~.~ 
~ 1C 210-1104-002 I.C. OS 8640 H6~~' !~B/U5-' ,U6~'-I--____ ,-..;...13~ 

w p 
8 2 210-0906-001 I.C. SN 7485 U49,U59 14 
I 

g 1 210-0816-001 I.C. SN 7486 U50 15 
...... 
b 1 210-0604-001 I . C. SN 7474 U52 16 
a 
a ~-~~-+~---------------~-------------------~----------------I4-------------~-~ 

1 210-0504-001 I . C. SN 74123 U53 17 
~-~~-+~----------------~------------------------~-------------_-----I+---------~~-~ 

3 210-1108-001 I.C. MH0026CH U77-U79 18 
~--+-~-+-~~~~~~~~~~~~~--------~~--------------,+------------~~~~ 

1 210-1107-001 I.C. 7808C U80 19 
1 210-1102-001 I.C. LM304 U81 20 

1 210-0905-009 I.C. SN 7483AN U82 21 
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CTY IDASH NO. 

ALL PART NO. 

6 201-0006-027 
7 201-0018-004 

1 201-0002-070 

2 201-0012-006~· 
2 ~01-0015-031 

1 201-0002-025 
1 201-0006-006 

1 201-0001-014 
11 ~01-0018-002 

53 ~01-0001-003 

19 ~Ol-0018-001 

2 ~06-0015-001 

5 302-0173-001 

2 ~08-006B-002 

2 219-0005-007 
48 204-0059 ... 106 
10 208-0058- 007 

1 208-0069-004 

LIST OF MATERIAL liTEM 

DESCRIPTION MATERIAL OR NOTE SPECI FICATION I'JO. 

22 
CAP 47 pf1 100v C1-C6 23 
CAP 6. 8Jl ~l25V. C7-C13 24 -
CAP • 01~ f, 50V. C14 25 
CAP 5~ f, 150V. C15,C16 :26 

CAP • 05Jlf ~ 20V. IC17~C18 :27 
CAP .. 0047uf ,SOV C19 :28 

CAP 15 pf,l00V C20 :29 
CAP 33Jlf,10V. C21 30 -
CAP 2.2Jlf,2SV. C22, C23, C26-C3~~ 31 

CAP .1~f '- 50V. 
rZL 

J~ t~~~ Eja:E¥ti4C5
1-~5- 32 

CAP 6 . 81.lf I 1 OV • ~i~ ~ ( ~5C67, C43-C50, 
33 

34 -
DIODE lN4934 ~Rl,CR2 35 

36 

tARO PULL 37 

IEVEl.ET, ROLLED FL.ANGE (U80) 38 

HEAT SHRINK TUBING (C15,(16) 3/8 1.0. =19 
I.C. SOCKET (U1oo-U147) 22 PIN LJO 

RIVET LJ1 

SIL-PAb THERMAL COND. (lJ8O) ~~2 
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- (I) 

::r 
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» 
c..n 
-i. 

c..n 
-L 

Ul 

w 
0 
W 
I 

0 
0 
\0 
'-I 

• 0 
0 
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aTY IDASH NO. 

ALL PART NO. 

3 208-0065-003 
3 208-0064-005 

2 208-0066-004 

1 301-0038-001 

!!! 5 21LJ-0007-065 
N 

214-0013-017 m 1 
n 
0 
c 
m 
0 6 214-0002-073 m 
Z 
~ 6 214-0002-087 
2 
0 

0 6 214-0002-041 
:E 
C') 4 214-0002-056 2 
9 1 214-00~-O52 

2 214-0003-041 

1 21LJ-0002-XXX 

1 214-0010-083 

1 214-0010-117 
1 214-0002-033 

1 214-0002-082 

4 214-0002-066 

LIST OF MATERIAL ITEM 

DESCRIPTION MATERIAL OR NIOTE SPECI FICATION NO. 

-
SCREW, NYLON 4-40 X 1/411 LG 43 
STANDOFF, NYLON 1/4 0.0. X 3/8 X 4-40 44 

TRANSIPAD Q1,Q2 45 

46 
INDUCTOR I 1W L1 47 

48 
RES NETWORK LJ700 RN1-RN5 16 PIN 49 

RES NETWORK lK RN6 lLJ PIN 50 

51 
RES 1 K11/4W. 5% R1-R6 52 
RES 3.9K,1/4W. 5% R7-R12 53 

RES LJ70, 1/4W. 5% R13-R18 54 

RES 2000 11/4W • 5% R19-R22 55 
RES 56<Xl,1 Wi 5% R23 56 

RES 470,l/2W.,5% R24,R25 57 

RES S • A . T .,1 ILJ~I. 5% R26 58 

RES 5110 1 1 /4W. 1 % R27 59 -
RES 2.61 KI 1 /4W. 1 % R28 60 
RES 220,l/4W. 5% R29 61 

RES 2.4t<J1/ 4W • 5% R30 62 

RES 5100,_1 /4W. 5% R31-R34 63 
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OTY IDASH NO. 

ALL PART NO. 

Lt 214-0002-047 
1 214-0002-103 
1 214-0002-0097 

2 215-0008-003 
3 200- rJJ27- 002 

!! 1 216-0006-001 
N 
m 

0 
0 2 217-0003-001 c 
m 

c M 210- XXXX- XXX m 
z 
-4 

z 
0 

A/R 223- 0001- XXX 0 
:E 
C) 

z 
p 

REF 308-0027-000 
REF 305-0097-000 

REF 100-0018-000 

LIST OF MATERIAL liTEM 

DESCRIPTION MATERIAL OR NOTE SPECI FICATION I"JO. 

RES. 82 0 1/4W. 5% R35-R38 ~~~9Efi~R .13 64 -
RES. 18K 1/4W. 5% R39 6S 

-
RES. 10K 1/4 W. 5% R40 66 

67 -
DIP SWITCH 5 POSe SW1,SW2 68 -
TE~INAL-SOlOER, p.e. BD. (TP) 69 

TRANSFORMER Tl 70 
71 

TRANSISTOR 2N4238 !Q1, Q2 72 
MEMORY ELEMENTS SEE SHe 2 FOR LOCATION 31 3- 0028- 000 73 4K X 1 DYNAMIC AND DTY. 

7lt -
DELAY LINE (U63,U73) PER TABLE SHe 2 

75 
76_ 
77 
78 
79 

80 
81 

P.T.R. 82 
SCHEMATIC 83 

MA IN. r~ANUAL 84 
85 
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Warranty Registration 
Thank you for purchasing a Monolithic Systems Corp. product. So that we may expedite 
warranty service and provide future information about this product, please take a moment 
to fill out the information below and return to us. 

Product Model: MSC ______________________ _ 

Serial number: ___________________________ _ 

Why did you choose a Monolithic Systems product? _____________ _ 

What is your appl ication for this product? _________________ _ 

\Vhat is the principal product/service at your location? _____________ _ 

Where did you first hear of Monolithic Systems products? ___________ _ 

Are you presently using any other Monolithic Systems product? If so, what? _____ _ 

Name _________________________ Title _____ _ 

Organization ____________________________ _ 

Address _____________________________ _ 

City, State, Zip ____________________________ _ 

Phone ________________________________________ _ 

Feedback 
To make this manual as effective as possible, we would appreciate your comments and 
suggestions for its possible improvement. 

Product Model: MSC ______________________ _ 

What information is not in this manual that would improve its usefulness? _____ _ 

How couid the organization or presentation of information be improved? ______ _ 

Othersuggestionsorque~ions? _____________________ _ 

Name _________________________ Title _____ _ 

Organization ______________________________ _ 

Address ______________________________ _ 

City, State, Zip ______________________________ _ 

Phone _________________________________ _ 
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