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SECTION I 

GENERAL DESCRIPTION 

1.1 INTRODUCTION 

This manual provides information for installing, operating, 
and maintaining the Monostore XI/Planar LSI-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 
specifications are also given. 

Section II Installation and Operation 

Instructionsare provided for unpacking, inspecting and install
ing 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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1.2 GENERAL DESCRIPTION 

.... -- . -_. 

The Monostore XI/PL LSI-II Add-in Memory System, PIN 303-
01S6-XXX, consists of a single planar 16K X 16 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 mount~ 
in IC sockets providing for ease of replacement. 

All signal interface is made through the DEC LSI-II I/O 
bus. Data interfacing is provided by 16 bidirectional 
data bits. Addressing anyone of the 16,384 words is pro
vided by 14 binary address bits, together with command and 
control information to define the memory mode required. 

The memory system uses the +SV, +SVB, and +12V power avail
able on the LSI-II I/O bus and generates -SV on the board. 

The maximum capacity of the board is 16,384 words by 16 
bits. The system can also be configured in 4,096 word 
increments by 16 bits. 

The memory can be programmed to use the external refresh 
command or to inhibit external and run on internal refresh 
only. It can also be programmed to reply to external 
refresh commands via the BRPLYL signal. 

Critical circuitry is powered from the +SV battery backed 
up source so that integrity of data is maintained during 
power fail status. 
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1.3 MODES OF OPERATION (SLAVE = MEMORY) 

Name Mnemonic AO line Function 

Data In BDINL X Data from slave 
to master 

Data out BDOUTL X Data from master 
(BWTBTL = 0) to slave 

Data out BDOUTL 1 Bits 0-7 are affected 
(byte) (BWTBTL = 1) 0 Bits 8-15 are affected 

RMW BDINL X Data from slave to 
master. Master modi-

BDOUTL fies data and trans-
mits data from master 
to slave. (Can be 
byte mode on master to 

~ 
slave data) 
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1.4 SYSTEM SPECIFICATIONS 

Characteristics 

Storage capacity 

Cycle time 

Access time 

Input power 

Operating Environment 

Temperature 
Relative Humidity 

Physical Dimensions 

Height 
Depth 
Width 

Specification 

4096 words X 16 bits 
8192 words X 16 bits 
12288 words X 16 bits 
16384 words X 16 bits 

600 nsec 

450 nsec 

+ 5VB, 1.2 5A 
+5V, 0.65A 
+12V, 0.55A 

00 C to +50 0 C 
90% maximum without 
condensation 

8.5 inches 
0.5 inches 

10.5 inches 
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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 

2.3 

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

INSTALLING MEMORY SYSTEM 

Insert the memory system into the LSI-II I/O bus in the 
ABCD sections. 

The memory system is now ready for use. 
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2.4 I/O SIGNALS 

Pin Signal Pin Signal Pin Signal Pin Signal 

AAI BSPARE I BAI BDCOKH AA2 +S- - BA2 +S-_ 
ABI BSPARE 2 BBI BPOKH AB2 -12 BB2 -12 
ACI BSPARE 3 BCl SSPARE 4 AC2 GND BC2 GND 
ADI BSPARE 4 BDI SSPARE S AD2 +12 BD2 +12 
AEI SSPARE 1 BEl - SSPARE 6 I- AE2 ~ BDOUTL BE2 BDAL2L 
AFI SSPARE 2 BFI SSPARE 7 AF2 BRPLYL BF2 BDAL3L 
AHI SSPARE 3 BHl SSPARE 8 AH2 BDINL BH2 BDAL4L 
AJI GND BJI GND AJ2 BSYNCL BJ2 BDALSL 
AKI MSPARE A BKI MSPAREB AK2 BWTBTL BK2 BDAL6L 
ALI - MSPARE A BLI - MSPAREB AL2 ~ BIRQL BL2 BDAL7L 
AMI GND BMI GND AM2 BIAKIL BM2 BDAL8L 
ANI BDMRL BNl BSACKL AN2 BIAKOL BN2 BDAL9L 
API BHALTL BPI BSPARE 6 AP2 BBS7L BP2 BDALlOL 
ARI BREFL BRI BEVNTL AR2 BDMGIL BR2 BDALllL 
ASI - PSPARE 3 BSI PSPARE 4 AS2 r- BDMGOL ~ BS2 BDAL12L 
ATI GND BTl GND AT2 BINITL BT2 BDAL13L 
AUI PSPARE 1 BUI PSPARE 2 AU2 BDALOL BU2 BDALl4L 
AVI +SB BVI +SB AV2 BDALIL BV2 BDALlSL 

Slot (Row) C is identical to slot A. 
Slot 0 is identical to slot B. 
AFl (SSPARE 2) and OFl (SSPARE 7) can be user wired for +12V battery. This option 

applies to -005,-006,-007, or -008 boards only. 
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3.1 INTRODUCTION 

SECTION III 

THEORY OF OPERATION 

This section describes the overall organization and opera
tion of this MO XI PL LSI-II Add-in Semiconductor Memory 
System. The System has a maximum capacity of 16384 words 
of 16 bits. 

This section is organized into the following major parts: 

Description Paragraph 

Memory Location Programming 

Address-Channel 

Data Channel 

Timing Circuitry 

DC Converter 

3.2 MEMORY LOCATION PROGRAMMING 

3.2 

3.3 

3.4 

3.5 

3.6 

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

Shaded area indicates 

ON ~ that button is depressed. 
.0.0.00. 

+1 2 3 4 5 6 78 

OFF o. 0 • 0 •• 0 

LOW 
LIMIT 

HIGH 
LIMIT 

Example shown is for address 040000(8K) 10 limit and 120000 
(20K) hi limit (start of last 4K block). 
External refresh is operating but system will not reply 
to refresh command with BRPLYL. 
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" SWITCH MSC BOARD 

STARTING MEMORY C,N 

ADDRESS 1 2 3 4 5 6 CAPACITY . 
N 

,. 

~~ 
0 0 0 0 0 08 1 1 1 1 1 1 4K :s:: :s:: 

OKlO 1 1 1 1 1 0 8K 0 tT1 
Z :s:: 

1 1 1 1 0 1 12K 0 0 

1 1 1 1 n 0 16K til :;t:I 
t-3 -< 
0 

2 0 0 0 0 8 1 1 0 1 1 0 4K 
:;t:I t'"' 

0 tT1 0 

4.KI0 "i 1 0 1 0 1 8K n 
>< > 

1 1 0 1 0 0 12K ~ t-3 ....... ~ 

1 1 0 0 1 1 16K ~ 0 
t'"' Z 
> 

CJ) CJ) 0 4 0 0 0 08 1 0 1 1 0 1 4K z ~ 

() » > :;t:I 

> N 8KI0 1 0 1 1 0 0 SK :;t:I 0 
r- ", 

1 0 1 0 1 1 12K C1 
", t'"' ~ () 1 0 1 0 '1 0 16K til 

0 
~ :s:: 

0 
I :s:: 

\It ", 0 6 0 0 0 Os 1 0 0 1 0 0 4K ..... ~ 

..... z ... 0 12KI0 1 0 0 0 1 1 SK C1 
\It ", 

1 0 0 0 1 0 12K > ... z 0 

I- W .... 1 0 0 0 0 1 16K 0 
z I 

::a ~ 

~ 
p z 

1 0 0 0 0 Os 0 1 1 0 1 1 4K 

~ 16KI0 0 1 1 0 1 0 SK ~ 
:;t:I 

~ 0 1 1 0 0 1 12K 0 

z 0 1 1 0 a 0 16K 
C1 

..... P ~ 
0 1 2 0 0 0 Os 0 1 0 0 1 0 4K :s:: 
0 ~ 

I 20KI0 0 1 0 0 0 1 SK z 
0 1 0 12K C1 
0 0 0 0 0 
~ 
0\ 

I 1 4 0 0 0 Os 0 0 1 0 0 1 4K 
0 

24KI 0 0 0 1 0 0 
~ 0 0 SK 

CJ) 0 

:J: 1 6 0 0 0 Os 0 0 0 0 0 0 4K ", 

~ 2SKI0 

-~ 1 = ON 
o = OFF 



The computer generated addresses BDAL1SL, BDAL14L,BDAL13L, 
are compared against the programmed switches. If the 
generated addresses are within the programmed range a 
memory cycle will be initiated by BSYNCL and BDINL or 
BDOUTL signals. This circuitry is shown on sheets of 
the schematic in Section V. 

3.3 ADDRESS CHANNEL 

When a memory cycle is initiated the information on the 
lines BDALOL-BDAL1SL is immediately latched into a regis
ter using the leading edge of BSYNCL. 

BDALOL is decoded when a byte mode cycle is to be per
formed (see i 1.3). 

BDAL1L-BDAL6L These address bits are latched and then 
buffered in order to drive the complete memory array. 
These address bits are the memory element row addresses. 
(BDAL1L-BDAL7L are used when a 16K memory element is used.) 

BDAL7L-BDAL12L These address bits are multiplexed onto 
the same internal lines as BDAL1L-BDAL6L at a later time 
in the cycle. These address bits are the memory element 
column addresses. (BDAL8L-BDAL14L are used when a 16K 
memory element is used.) . 

BDAL13L,BDAL14L These address bits are decoded and buf
fered to generate the 4K,8K,12K and 16K "row-address
strobe" (RAS/) signals required by the memory elements. 
The RAS/ pulse then enables only one row of memory ele
ments at anyone time thereby preventing interaction 
of data bits. (BDAL14L,BDAL1SL are used when a 16K memory 
element is used.) 

The address channel and RAS/ circuits are shown on sheets 
1 and 2 of the schematic in Section V. 

3.4 DATA CHANNEL 

When a BDOUTL memory cycle (see i 1.3) is performed the 
write data on the BDALXXL lines is received and buffered 
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and applied directly to the memory element data inputs. 
There are no write data registers. The timing of the 
I/O and memory system is such that write data is loaded 
into the memory element while data is valid on the I/O 
lines at the address location latched into registers 
at the beginning of the cycle (BSYNCL time.) 

When a BDINL memory cycle (see i 1.3) is performed the 
information previously stored in the memory elements is 
accessed and transmitted onto the BDALOL-BDAL15L lines 
for use by the computer. There is no read data register, 
the memory element has an on chip output data register. 

ARMW cycle is a combined BDINL and then BDOUTL cycle(see i 1.3). 

The data channel circui ts are shown on sheets 1 and 2 of 
the schematic in Section V. 

3.5 TIMING CIRCUITRY 

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

The BSYNCL and BDINL or BDOUTL signals are received by 
the memory system and generate a read or write cycle 
respectively. If it is a write cycle then BRPLYL is sent 
back to the master unit signifying receipt of data and 
address info. If it is a read cycle BRPLYL is delayed until 
data is on the BDALXXL lines and BRPLYL is then generated 
telling the master that the data is available. 

The circuitry also allows refresh operation to be control
led externally or internally to the memory system. Also 
the memory can reply to an external refresh command with 
BRPLYL. Both of the above functions are controlled by 
switches (see i 3.2). (An invalid operation is to pro
gram for internal refresh and allow BRPLYL to respond to 
a refresh cycle. The computer system will then not func
tion properly.) 

The timing circuitry generates pulses according to the 
following timing diagram: 
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3.5 TIMING DIAGRAM 

To 100 200 300 400 500 600 
I , 

BDALXXL -y ADDRX 
375 ,530 

WRITE DATA ~---)( READ DATA i 

BSYNCL '\ Rr IJ!-
495 

BDINL I 

BRPLYLRD 345 , I 

BDOUTL - I 

BRPLYLWR 282 
\ I 

BWTBTL 
~ 

j \ ASSERTION - BYTE X 

48 445 
RASCH / \ / 

198 441 
CASCH/ '- f 

189 458 
ADCAS X Y. 

EOC 
54h563 

EORC 
4°M1 

WEIcH 
- -12 449 

I 

T 
289 564 
\ [ j 

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

The memory elements are dynamic N-channe1 devices and 
require refreshing every 2 msec. The memory system uses 
distributed refresh for internal refresh mode suc~ 
that a normal cycle may be extended by 700 nsec approxi
mately 2% of the time. 

The timing circuitry is shown on sheet of the schematic 
in Section V. 

3.6 DC CONVERTER 

The memory system contains a "DC to DC Converter" to con
vert :12V power to -SV power. 

The -SV is generated by first converting the +12V to a 
nominal 20 Kilo-HZ signal, isolating it, and then rectify
ing and regulating it for -SV. 

The DC converter circuit is shown on sheet 
matic in Section V. 

SECTIO:-.J IV 

MAINTENANCE AND TROUBLESHOOTING 

of the sche-

4.1 INTRODUCTION 

MSF-l005 

This sec~ion 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. 
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4.2 PREVENTIVE MAINTENANCE 

4.2.1 

4.2.2 

4.2.3 

VISUAL INPSECTION 

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

CLEANING 

Cleaning should be limited to removal of excess 
dust 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 re
moving dust or dirt and an aerosol cleaner can 
be used, with light brushing, to clean the gold 
contacts. 

DC VOLTAGES 

The DC voltages should be maintained as follows: 

+SV + 5% +12V + 5% -SV + 5% 

4.3 TROUBLESHOOTING 

~ 1 

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 

Cause 

Data receiver/driver 

BDALOL circuitry/WE circuitry 
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MSF-l005 

Effect 

Complete word failure, 
all addresses 

Single bit failure, 
single address. 

Complete word failure, 
a 4K section 

Complete byte failure, 
a 4K section. 

Complete or major part of 
word failure, 2 addresses 

Timeout 

Non-retention of data 

Cause 

DC vOltages/refresh not work
ing/bus en pulse/BDALOL cir
cuitry/WE pulse. 

Memory element 

RAS driver/RAS programming 
jumpers/address register for 
A13L and A14L. 

RAS driver/RAS programming 
jumpers/address register for 
A13L and A14L. 

Address receiver/address 
register/address buffer. 

Switch programming/BRPLYL not 
generated/BDAL13L-BDAL15L 
comparison circuit. 

Refresh circuit/DC voltages. 

SECTION V 

DRAWINGS 

ASSEMBLY 

SCHEMATIC (LSI-ll) 
OR 

SCHH1ATIC (LSI-11/El) 

303-0156-000 
EQUIP. REV. LEVEL 

F 

305-0156-000 SHEETS 1 AND 2 

305-0156-000 SHEETS 3 AND 4 
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