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1.1 INTRODUCTION 

CHAPTER 1 
CHARACTERISTICS AND SPECIFICATIONS 

This manual describes the MSI 1-L, which is a metal oxide semiconductor (MOS), random access 
memory (RAM), designed to be used with the PDP-I I Uni bus or special buses with reserve addressing 
capability. The memory assumes the role of a slave device to the PDP-I I processor or to any periph­
eral device that is designated bus master. The MS! 1-L provides storage for 18-bit words (16 data bits 
and 2 parity bits) and also contains parity control circuitry and a control and status register (CSR). 
There are four versions of the MS! 1-L that are differentiated by the total memory capacity available 
on the module (Table 1-1). Note that the maximum configuration is 128K (131,072 words). 

Option 
Designation 

MSl 1-LB 

MS! 1-LD 

1.2 GENERAL DESCRIPTION 

Table 1-1 MSI 1-L Versions 

Module 
Designation 

M7891-BA 

M789I-DA 

Storage 
Capacity 

MK X 18-hit 

128K X 18-bit 

The MS! 1-L consists of a single, hex-height module (M7891) that contains the Unibus/special bus 
interface, timing and control logic, refresh circuitry and a MOS storage array. The module also con­
tains circuitry to generate and check parity, and a ·control and status register (CSR). 

The memory starting address can be set at any 4K boundary within the 128K Unibus address space or 
2048 K special bus address space. (Special buses compatible with the MS I 1-L contain 22 address lines 
as opposed to 18 Unibus address lines.) The MSI 1-L allows the top 2K. 4K or 8K of the Unibus or 
special bus address space to be reserved for the 1/0 peripheral page. Note that there is no address 
interleaving with the MSI 1-L. 

The memory storage elements are 16,384 X I-bit, MOS dynamic RAM devices. The MOS storage 
array contains 18 of these devices for each 161--:. bank of men1ory: e.g., a l28f<. me:1:ory1 contains 144 
storage devices, a 64K memory contains 72 storage devices. Unlike core memory, the read operation 
for MOS storage devices is nondestructive; consequently, th.e write-after-read operation associated 
with core memory is eliminated. The MOS storage devices must be periodically rdreshed so that the 
data remains valid. 

The MSI 1-L memory uses +5 V and either ±15 V or± 12 V power. Since the l'vlOS storage devices are 
volatile (data is not retained when power is lost), a battery backup unit is availabk which supports the 
l'vlOS power supply regulator(s). Therefore, de power is available to MOS memory only, for a limited 
time during an ac power failure. In the battery support mode, power is used only to refresh the l'vtOS 
storage array so that battery backup time, and therefore, data retention time, are maximized. A green 
LED on the module stays on as long as +5 V power is supplied to the logic required fnr memory 
refresh. 

'. j 
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The control and status register (CSR) in the MSl 1-L contains 11 bits which are used to store informa­
tion in case of a parity error and control certain parity functions. The CSR has its own address in the 
top 2 K of the Unibus, or special bus address space, and can be read or written in to by any device 
designated as bus master, even during a memory refresh cycle. 

The parity control circuitry in the MS 11-L generates parity bits based on data being written into 
memory during a DA TO or DATOB bus cycle. One parity bit is assigned to each data byte and is 
stored with the data in the MOS storage array. When data is retrieved from memory during a DA TI or 
DA TIP bus cycle, the parity of the data is recalculated and compared to the stored bits. If the parity 
bits correspond, the data is assumed to be correct; if the parity bits do not correspond, the data is 
assumed to be unreliable and the memory initiates the following action: 

I. The parity error bit (bit 15) of the CSR is set to a logical l. 

2. A red LED on the module turns on, providing a visual indication of a parity error. 

3. 

4. 

If bit O in the CSR is set, the memory asserts BUS PB L which warns the processor that a 
parity error has occurred. 

Pairt of the address of the faulty data is recorded in the CSR (Paragraph 2.3). 

1.3 SPECIFICATIONS 

1.3.1 Functional Specifications 

Capacity 

,-- ) 
V 

MS! I-LB 

MS!l-LD 

65,536 (64K) words } 

13 I ,072 ( 128K) 'words 

18-bit words (2 data bytes with U 
2 parity bits) 

Refresh Timing 
Cycle time 

Repetition rate 

570 ns (typical), 610 ns (maximum) 

one cycle every 14.5 µs (typical), 13.5 µs (maximum) 

NOTE 
Refresh cycle time is defined as the time interval be­
tween the assertion of REF REQ Land the negation 
of BUSY L. These signals are internal to the mem­
ory module. 

1-2 
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Access and Cycle Times (Table 1-2) 

Bus Mode 

DATI/DATI P ( Memory) 
DATO/DATO B (Memory) 
DA Tl/DA TIP (CSR) 
DATO/DATOB (CSR) 

Table 1-2 Access and Cycle Times 

Access Time (ns) Cvcle Time (ns) 
Typical i\'laximum Typieal 

385 415 510 
125 150 510 
60 80 -
60 80 -

NOTES 

1. Access time - The time interrnl between memory reception of 
BUS MSYN L ( at the input of the reeeiver) and the assertion 
of BUS SSYN Lon the Unibus or special bus. 

Cycle time -The time intenal between the assertion of l\lEM 
REQ Land the negation of BUSY L. 'l11ese signals are inter­
nal to the memory module. 

2. If the memory is accessed hy a hus master during a refresh 
cycle (causing a refresh conl1ict), the data transfer is delayed 
until the refresh cycle is completed. In the worst case, mem­
ory access and cycle times are increased by the entire refresh 
time; 570 ns (typical), 610 ns (maximum). Access to the CSR 
is not affected by a refresh cycle. 

3. If the memory is accessed by a bus master momentarily be­
fore the start of a refresh cycle, memory cycle and access 
times are increased by the refresh arbitration time; 60 ns 
(typical), 90 ns ( maximum). Access to the CSR is not affected 
by refresh arbitration. 

Maximum 

540 
540 
-
-

1.3.2 Electrical Specifications 

Voltage Requirements +5 V ±5%, max ripple = 0.2 V p-p 

Current and Power Requirements 

+15 V +10%,-3.Jo/oor +12 V ±5%, max ripple= 
l V p-p 
-15 V ±!Oo/oor-12 V ±10%, m:n ,.;Dple = I Vp-p 

Tables 1-3 and 1-4 

1-3 
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\I t·1nory 
Option Typ 

+5 V 

-
.\(; I\ 

1.5 A U :A 
(7.5 \V) (') :=; \\') 

:"11S1 I-LB 
(6--lK X 18) 

1.5 A 1.: ' A 
(7.5 \VJ ('!. ,; \\') 

I.SA I.I '.\ 
( /. 5 \\' J ( l) :, \VJ 

\ISi 1-LD 1.5 A 1.: ; .\ 
( 128K X 18J (7.5 \\'J (''· 'i \VJ 

Table 1-3 Current and Power Requirements 

+5 Vl3B lJ -12V/-ISY +12 V/+15 V 
St:1ndhv Active 

Typ 

l.0A 
(5.0\V) 

1.0A 
(5.0\V) 

I.0A 
(5.0\V) 

l.0A 
(5.0 \\') 

\1:ix Typ :\lax -:fyp 

1.3 A 9 mA II mA 85 mA 
(6.8\V) (0.108/0.135 \V) (0.145/0.182 \VJ (l.02/1.28 W) 

1.3 ;\ 12 111A 14111A 140 mA 
/C1.8\VJ <0. l--!4/0.18 \V) (0.185/0.231 \V) (1.68/2.1 \V) 

1.3 A 15 111;\ 17 111A 190 111A 
(6.8 W) (0.180/0.225 \\') (0.224/0.28 I \V) (2.28/2.85 \V) 

1.3 /\ 18 111A 20 mi\ 240 mA 
<6.S W) (0.216/0.27 \V) (0.264/0.33 \V) (2.88/3.6 \V) 

NOTES 

l. ·n1e module has inputs for two sources of +5 V power, desig­
nated +5 \'BBU (optionally battery supported) and +S V 
(not hattcry supporkd). The rnltagc tolerances required for 
the +5 \' and +5 VBBU inputs arc the same. ·me total mod­
ule consumption of +5 V power during normal operation is 
cqua! to the sum of the +5 V and +5 VBBU ratings (Para­
graph 2.2.1.-l J. 

2. "Ille standhy :;nd acthe ratings for +5 V, +S VBBU and 
-12 \'/-15 \' arc the same. 

3. "ll1t• maximum power ratings ha1c heen calculated using the 
,1orst case ,oltage tolerances. 

:\lax Typ J\bx 

105 111;\ 485 mA 540 111A 
(1.32/1.73 \V) (5.82/7.28 \V) (6.8/8.91 \V) 

160111A 535 mA 595 111A 
(2.02/2.64 \V) (6.42/8.03 \V) (7.5/9.82 W) 

215 mi\ 590 rnA 650111A 
(2.71/3.55\V) (7.08/8.85 W) (8.19/10.73 \V) 

265 111;\ 640 mA 700111/\ 
(3.34/4.37 \V) (7.68/9.(, WJ (8,82/11.55 \V) 

C· . 
. 
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i\lc111ory 
Option 

1\IS I I-LB 
(MK X un 

1\1S I I-LI) 
( I 21lK X 18) 

Table 1-4 Total :\lodulc Power Requirements 

Standby Active llallnv Backup :\lode 
Typ t\lax Typ :\lax I Typ 

13.6/13.9 \V 17.8/18 . .2 \V I 8.4/19.9 \\' 23.3125.4 W c,. I /C1.4 W 

14.3/14.8 W 18.5/19.2\V l'>.1/20.7\V 24/2(1.4 \V 6.8/7.3 \\' 

I 5/15.(1 W 19.2/20.1 \V ! 9Jl/2 I .6 \V 24.7/27.3 \\' 7.5/8.1 \V 

15.6/16.4 W 19.9/21 W 20.4/22.4 \\' 25.4/28.2 W 8.1 /8.CJ \\' 

NOTES 

I. XX/YY = rating when ± 12 V/± I 5 V power is used. 

2. The maximum power rnlings h:1vc been c:ilculatcd using lhc 
worst case vollage tolerances. 

\la.\ 

8.3/8.7\V 

')/9.7 \V 

9.7/10.6 W 

10.4/11.5\V 
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1.3.3 Physical and Emironmental Specifications 
Module Designation 

MS II-LB 

MS 11-LD 

M7891-BA} 

M789I-DA 

Operating Temperature 

Humidity 

1.4 RELATED DOCUMENTS 

bk ..,.., 

All versions are hex-height multilayer, 21.6 X 38.1 
cm (8.5 X 15 in) 

5° to 50° C(41° to 122° F) 

10 to 95 percent (non-condensing) 

Additional reference information can be found in the documents listed below. 

Title 

PDP- I I Peripherals Handbook 

PDP-I I /04/34/45/55/60 Processor Hand­
book 

These documents can be ordered from: 

Digital Equipment Corporation 
444 Whitney Street 
Northboro, MA 01532 

Attn: Communication Services (NR2/M15) 
Customer Services Section 

Document No. 

EB-05961 

EB-09340 

For information concerning Microfiche Libraries, contact: 

Digital Equipment Corporation 
Micropuhlishing Group 

PK3-2/Tl2 
Maynard, MA 01754 

i -6 

Availability 

Hardcopy only 

Hardcopy only 

V 

u 
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2.1 GENERAL 
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CHAPTER 2 
INSTALLATION AND PROGRAMMING 

This chapter presents the information necessary for installation and programming of the MS! 1-L and 
applies to all versions of the memory. Installation procedures include: switch/jumper settings, back­
plane placement, power voltage checks and MAIN DEC testing. Programming information includes a 
discussion of bit assignments in the control and status register (CSR). Power voltage regulation on the 
module is also discussed in this chapter. 

--....-1 2.2 INSTALLATION 

2.2.1 Switch and Jumper Configurations 
The MS 11-L contains fifteen jumpers and two switchpacks; one switch pack contains four switches (SI­
I to Sl-4) and the other contains nine switches (S2-l to S2-9). The location of the jumpers and switches 
is shown in Figure 2-1. In normal operation, jumpers WI0-Wl6 and W20 should he IN. The other 
jumpers are used to specify Unibus or special bus operation, 1/0 peripheral page size, and the de 
power inputs available to the module. The memory starting address and CSR address are specified by 
the switches. 

2-1 
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IJ 

' I✓ 

NOr[S: 

C 

1. JU1/,PERS \'/10 - Wl6 Al✓ D W20 ARE NOT 
SHOWN SINCE THEY SHOULD NOT BE 
TAMPERED WITH IN THE FIELD. 

2. THE JUMPERS SHOWN ARE ZERO OHM 
RES'JfTORS: 

D = JUMPER IN 
CJ = JUMPER OUT 

THE JUMPER CONFIGURATION .IN THE 
FIGURE IS THE MOST COMMON. 

W7 W3 
c:::::J c.:. :::: 

UlO CiiD 

Figure 2-1 Switch and Jumper Locations 

C. C-. 
: 

W1 F,ooR . DL_J 
W2 

C6c=:] 
QR8 

o □ CJ 

C' 
' 

Rl 

~ 



2.2.1.1 Memory Addressing 
PDP-II Memory Comentions - The MS! 1-L can be used with the PDP-I I Unibus or special buses 
with reserve addressing capability. Memory in these computer systems is organized into 16-bit data 
words, each containing two 8-bit bytes. These bytes are identified as iow or high, as shown below. 

15 
MSB 

I 
08 07 

DATA BITS D <15:00> 
00 

LSB 

Each byte is addressable and has its own address location; low bytes are even-numbere·d and high bytes 
are odd-numbered. Words are addressed by even numbered locations only, and the high (odd) byte for 
each word is automatically included. 

Via the Unibus, 131,072 (128K) words or 262,144 (256K) bytes can be addressed; 2,097,152 (2048K) 
words or 4,194,034 (4096K) bytes can be addressed via a special bus. Each byte location in Unibus 
memory is specified by a 6-digit octal number, but with a special bus, 8-digit octal numbers are used. 
The address range is 000000-777777 on the Unibus and 00000000-17777777 on a special bus (Figure 

I...J, 2-2). 

000001 

UNIBUS ADDRESS SPACE 

- l6BITWORD-
1 

HIGH BYTE I LOW BYTE 

1------+-----l 
000003 

1------+------i 
000005 

777773 
----+------< 

777775 
1-------+-----l 

777777 

SPECIAL BUS ADDRESS SPACE 

fl 5 Of 
I 

-16BITWORD-
1 

000000 

000002 

000004 

777772 

777774 

777776 

HIGH BYTEi LOW BYTE 

00000001 I I 00000000 

DCC(;0005 L--=--=--L:j 
-----==-.... ____ ........,=:=...._ 

0000UG04 

17777773 t-----+------i 17777772 

1 7777775 t-----+------i 17777774 

17777777 ....._ __ _._ __ _, 17777776 

Figure 2-2 Bus Accessible Data Locations 

2-3 
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The memory addrc~s decoding logic responds to the binary equivalent ,ir the octal address. The binary 
equivalent of' 00017772 is shown below. The MSI 1-L decudes an 18-hit address (Al7-A00) on the 
Unibus or a 22-bit address (A21-A00) on a special bus. 

ADDRESS B:TS A <2LOO> 

BYTE 

r-SELECTION 

21 20 19 18 17 \6 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 BIT POSITION 

0 0 0 I o 0 I 0 

I o 0 I 0 I 1 

! 

1 I I 1 

0 o 0 

UNIBUS ADDRESS 

SPECIAL BUS ADDRESS 

-

u 

The address space on a bus occupied by a memory module is determined by the memory starting (;J 
address and address range. A unique starting address is selected by switches on the MS! 1-L which 
correspond to address bits Al7-Al3 on the Unibus or A21-AIJ on a special bus. Table 2-1 lists the 
octal address ranges of' the MS I 1-L versions and the associated address bits which determine the word 
location within tl;e module. Address bit A00 is used to select a data byte during a DATOB bus cycle. 

Table 2-1 MSI 1-L Address Ranges 

\lemory Octal Address Associated 
Desigrrntion Storage Capacity Range Address Hits 

MS! I-LB 65.536 words (131,072 bytes) 0000CXl00-00J 77777 A 16-A00 

MS! 1-LD 131,072 words (262.144 bytes) 00000000-0077 7 77 7 A 17-.-\00 

v 

i\lcmory Starting Address Selection - The lowest bus address which the l'v!SI 1-L responds to is the 
memory starling address. The starting address must be assigned to a 4K boundary within the 128K . u· _ · 

Unibus address space or 2048K special bus address space. The starting address is assigned by manually 
setting nine switches, S2-I through S2-9, to the appropriate positions for the dc~ired location (Tabks 
2-2 and 2-3 ). 

Switches S2- I to S2-9 correspond to address bits A2 I -A 13 respectively on a srecial bus: a switch in the 
()}-:-I; pusit:cJn ~crrcsi1onJs tu Ll '.ogic:ii :. ~;··:::~ positi:..Jris oi' S2-i Lu S2-~ specify- di( ~LartiL~ ~1ciciress tu a 
128K range; S2-5 to S2-9 specify the starting address to a 4K boundary wi.thin a l28K-range. 

NOTE 
Switches S2-1 to S2-..t should he set to the Ol\' posi­
tion if the i\ISI 1-L is used with the PDP-I I linihu:,;. 

Unibus or special bus operation of the MS! 1-L is selected by jumper \V4: 

W4 OUT 
\V4 lN 

Specifies Unibus operation 
Specifies sr,ecial bus operation 

.:-4 



Table 2-2 Starting Address Configurations (Part I) 

Partial Starting Address Switch Positions 

Decimal 

OK 

128K 

256K 

384K 

512K 

640K 

768K 

896K 

1024K 

1152K 

1280K 

1408K 

1536K 

1664K 

1792K 

1920K 

S2-1 S2-2 S2-3 
Octal (A21) (A20) (Al9) 

OORROOOO ON ON ON 

O!RROOOO ON ON ON 

02RROOOO ON ON OFF 

03RROOOO ON ON OFF 

04RROOOO ON OFF ON 

05RROOOO ON OFF ON 

06RROOOO ON OFF OFF 

07RROOOO ON OFF OFF 

!ORROOOO OFF ON ON 

11 RROOOO OFF ON ON 

12RROOOO OFF ON OFF 

13RROOOO OFF ON OFF 
14RROOOO OFF OFF ON 

15RROOOO OFF OFF ON 
16RROOOO OFF OFF OFF 

17RROOOO OFF OFF OFF 

NOTES 

l. RR = octal rligits neterrninetl hy switchf..'S S2-5 to S2-9 

2. The decimal addresses listed are equirnlcnt to the associatecl 
octal add rcsses if RR = 011 

2-5 

S2-4 
(Al8) 

ON 

OFF 

ON 

OFF ... 
ON 

OFF 

ON 

OFF 

ON 

OFF 

ON 

OFF 

ON 

OFF 

ON 

OFF 
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Tahle 2-3 Starting Address Configurations ( Part 2) 

Partial Starling .-\duress S\\ilch l't1si1ions 

Dedmal 

OK 

-lK 

8K 

12K 

16K 

20K 

2-lK 

28K 

32K 

36K 

-l0K 

-1-IK 

48K 

52K 

56K 

60K 

6-IK 

68K 

72K 

76K 

80K 

8-IK 

88K 

92K 

96K 

IOOK 

!O.:!K 

I0XK 

112K 

116K 

120K 

12-IK 

S2-5 S2-6 S2-7 
Octal ( .-\ 17 l ( .-\ 16) (:\15) 

SS0(XJIXJ0 ON ON o;--..; 

SS020000 ON ON ON 

SS0400fXJ ON ON ON 

SS060000 ON ON ON 

SS I (XHXJ0 ON ON OFF 

SS I 20CXJ0 ON ON OFF 

SS!40000 ON ON OFF 

SS I 60(Xl0 ON - ON OFF 

SS2lXHXJ0 ON OFF ON 

SS220000 ON OFF ON 

SS24(Xl00 ON OFF ON 

SS260000 ON OFF ON 

SS300000 ON OFF OFF 

SS320000 ON OFF OFF 

SSJ40000 ON OFF OFF 

SS360000 ON OFF OFF 

SS-100000 OFF ON ON 

SS-120000 OFF ON ON 

SS-140000 OFF ON ON 

SS-160000 OFF ON ON 

sssooooo OFF ON Ol·F 

SS520000 OFF ON on: 
SS540000 OFF ON OFF 

SS560000 OFF ON Ol·T 

SS600000 OFF OFF ON 

SS620000 OFF OFF ON 

SSH0000 OFF OFF () ~✓ 

SS660000 OFF OFF ON 

SS 7 (XllX)0 OFF OFF OIT 

SS720000 OFF OFF OFF 

SS7-I00(Xl OFF OFF OFF 

SS760000 OFF OFF OFF 

NOTES 

I. SS = octal digits determined h) switches S2-I to S2--l 

2. The decimal addresst·s listed are equi1alent lo the associated 
octal addresses if SS = 00 

2-6 

SZ-8 
i.-\1-IJ 

ON 

ON 

OFF 

OFF 

ON 

ON 

OFI· 

01·1· 

ON 

ON 

OFF 

OFF 

ON 

ON 

OFF 

OFF 

ON 

ON 

OFF 

OFF 

ON 

ON 

OFF 

OFF 

ON 

ON 

\) ;: :: 

O1-F 

ON 

ON 

Ol·T 
', 

Ol·T 

SZ-9 
u 

(.-\ IJ} 

ON 

OFF 

ON 

OFF 

ON 

OFF 

ON 

OFF 

ON 

OFF 

ON 

OFF 

ON 

OFF 

ON 

OFF 

ON 

OFF 

ON 

OFF 

ON 

OFF 

ON 

OFF 

ON u 
OFF 

tJ:'~ 

OFF 

ON 

OFF 

ON 

OFF 



2.2.1.2 liO Peripheral Page Size Selection - The I/0 peripheral page is the address space reserved for 
CPU and peripheral registers. The MS! 1-L allows the top 2K, 4K or 8K of the Unibus or special bus 
address space: to be reserved for the 1/0 peripheral page. The peripheral page size is specified by 
jumpers W5 and W21 as shown in Table 2-4. 

Peripheral 
Page Size 

2K 

4K 

8K 

Table 2-4 Peripheral Page Size Selection · 

Unibus Special Bus 
Location I Loc:ition 

126K-128K 2046K-2048K 

124K-128K 2044 K-2048 K 

120K-128K 2040K-2048K 

NOTES 

I. ll1e remaining jumper configuration,. \VS IN and W21 OUT, 
should neYer he used since it results in a periphernl page which 
is not continuous. 

2. Memory diagnostics are not compatible with a 2K or 8K pe­
ripheral page ( Paragraph 2.2.4 ). 

,Jumpers 

ws W21 

IN IN 

OUT IN 

OUT OUT 

2.2.1.3 CSR Address Selection -The control and status register (CSR) can be read or written into via 
the Unibus or special bus, even during a memory refresh cycle. Address decoding logic in the MS 11-L 
specifies the CSR address in the range of 772100-772136 for Unibus operntion or 17772 l00-17772136 
for special bus operation. Four switches, S l ~ I to S 1-4, are used to select the exact CSR ad dress (Table 
2-5). Switches Sl-1 through Sl-4 correspond to address bits A04-A0I respectively; a switch in the OFF 
position corresponds to a logical I. The CSR is always accessed as an entire data word since bit A00 is 
not decoded by the CSR address logic. The Unibus or special bus address of the CSR is in the top 2K 
of the available address space. 

NOTE 
The CSR address has no relevance to the memory 
starting address or storage capacity of the MSl 1-L. 
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Table 2-5 CSR Address Selection 

Switch Positions 
Unibus Special Bus SI-I Sl-2 Sl-3 Sl-4 
Address Address (A(l4) (AOJ) (A02) (AOI) 

772100 17772100 ON ON ON ON 

772102 17772102 ON ON ON OFF 

772104 17772104 ON ON OFF ON 

772106 17772106 ON ON OFF OFF 

772110 17772110 ON OFF ON ON 

772112 17772112 ON OFF ON OFF 

772114 17772114 ON OFF OFF ON 

722116 17772116 ON OFF OFF OFF 

772120 17772120 OFF ON ON ON 

772122 17772122 OFF ON ON OFF 

772124 17772124 OFF ON OFF ON 

772126 17772126 OFF ON OFF OFF 

7721 JO 17772130 OFF OFF ON ON 

772132 17772132 OFF OFF ON OFF 

772134 17772134 OFF OFF OFF ON 

772136 l 7772136 OFF OFF OFF OFF 

2.2. I .4 Power Voltages - The MS I 1-L uses +5 V and either ± 15 V or± 12 V power. Jumpers WI and 
\V2 arc used as listed below to specify ± 15 V or ± 12 V operation. 

Power 
Voltage 

±15 V 
±12 V 

Jumpers 
WI W2 

OUT 
IN 

IN 
OUT 

11:w: 

u 

~ 

The circuit shown in Figure 2-3 yields + 12 V and -5 V which arc designated VDD and VBB respec- · '\._) 
tively and are routed to the MOS storage array. The major components of the circuit are QI and Q2 

input and Qi produces -5 V from a -15 V or -12 V module input. In normal operation, voltage drops 
across RI and R8 are negligible. Fuses Fl and F2 provide current overload protection and zener diode 
D5 provides overvoltage protection. If an overvoltage condition occurs, D5 conducts so that V BB is 
clamped to -6.8 V. Note that if the module operates with ±12 V inputs, the output ofQ2 is not used 
but current flows from the module input via WI. The ±15 Y/±12 V module inputs are battery sup­
ported during an ac power failure if a battery backup unit is present. 
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-

P---av-----VDD 

t15V/+12V >----.-~-; 
+ 

C10r 
VDD MAR>-----~ 

3 2 F2 

(
, TO MOS ) 

STOl1AGE 
ARRAY 

-15V/-12V >-----,------1 f-----,----.--.----<f"\.fr-----,------ VBB -1 
R16 

C6 

RB 

VBB MAR 

05 
Vz~6.8V (

TO MOS ) 
STORAGE 
ARRAY 

.,,{Fl 
I W3 

(
TO MOS STORAGE ) 

+5V NCR ARRAY AND REMAINING 
MEMORY LOGIC 

+5 VBBU) . 0 

W7 

NOTES: 

1. AS SHOWN, W1 AND W2 INDICATE ± 15V OPERATION AND 
W3 AND W7 INDICATE MODULE USAGE OF +5V AND +5VBBU. 
JUMPERS W3 ANO W7 SHARE A HOLE ON THE MODULE SO THAT 
BOTH JUMPERS CAN NOT BE IN AT THE SAME TIME. 

2. INPUTS VDD MAR AND VBB MAR ARE USED AT THE FACTORY 
TO MARGIN THE MEMORY (IN '15V OPERATION ONLY). 

Figure 2-3 Power Voltages 

f 1,. 

The module has inputs for two sources of +5 V power, designated +5 VBBU and +5 Y. Jumpers W3 
and W7 are associated with the +5 YBBU and +5V inputs and are configured as follows. 

Power 
Voltages 

+5 V and +5 VBRU 

+5 V only 

Jumpers 
W3 W7 

OUT IN 

lN OUT 

Comments 

Normal configur:rtinn. 

Used if power is ava1iabic 
at the +5 V input only. 

With W3 OUT and W7 IN, power is routed from the +5 VBBU inpt'.1t to the logic required for memory 
refresh; power from the +5 V input is routed to the MOS storage array and the remaining memory 
logic. The +5 VBBU input is battery supported during an ac power failure if a battery backup unit is 
pres1:nt. In the battery support mode; power is used only to rc!'rt:sh the l'v!OS storage array so that 
battery backup time and therefore data rt:tention time are maximized. (The iv10S storage devices do 
not require +5 V power during a refresh cycle.) Note that in most systems, 1)ower is supplied to the +5 
V and +5 YBBU inputs even if the battery backup unit is not used. With \VJ IN and \V7 OUT, the 
power distribution lines on the module for +5 V and +5 VBBU are jumpcn.:d together and the +5 
VBBU module mput is disconnected. 
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A green LED (D2) stays on as long as the logic required for refresh receives power from either the +5 
V or +5 YBBU input. The MS 11-L shouid not be extracted from the backplane when the green LED is 
ON, even in battery support mode. U 
2.2.2 Backplane Placement (Unibus Operation Only) 
The MS 11-L should be inserted into any slot in a backplane which contains modified Unibus Con­
nectors in sections A and B. For example: 

DDI I-PK Slots 3-8 
DDll-DK Slots2-8 
DOil-CK Slots2and3 

The MS! 1-L is compatible with all modified Unibus parity or non-parity memories. The MS 11-L does 
not require an M7850 Parity Controller; however, an M7850 is required for other parity memories that 
may be in the same backplane. The presence of the M7850 does not affect the !VISI 1-L. The backplane 
connections used by the MS! 1-L are listed in Table 2-6. 
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A 

I 2 

A INIT L +5 V 

B - -

C DOC L GND 

D D02 L DOIL 

E D04 L D03 L 

F D06 L DOS L -
H DOS L D07 L 

l_J, 
J DIOL D09 L 

K D12 L DI! L 

L D14 L D13 L 

M - DIS L 

N A21 L PB L 

p A20L -

R +ISV/+12V -
Battery 

s -JSV/-12V -
Battery 

T GND -

u - -

V - -

Table 2-6 l\lS I 1-L Pin Out 

13 C I) 

I 2 I 2 I 2 

- +SY NPG +5 V - -

INH l 
- - NPG - - -

OUTH 

- GND - GND - GND 

+5 V - - - - -
Battery 

AJ9 L AIS L - - - -

- DCLO L VDD MAR - - -

AO! L AOO L - - - -

A03 L A02 L - - - -

AOS L A04 L - - -
BUS G7] SO H 

AO? L A06 L - - - BUS G7 
OUT H 

A09 L AOS L - - -
BUS G6] SO II 

All L AIOL - - - BUSG6 
OUT II 

Al3 L Al2 L - - - BUS GS] 
SO II 

AIS L Al4 L - - - BUS GS 
OUTH 

Al? L Al6 L - - - BUS G4] so 1-1 

GND Cl L GND - GND BUS G4 
OUTH 

SSYN LI co L - - - -

MSYN L - - - - -

NOTES 

I. Pins AN I, AP I, 13Ei and BE2 are used for address lines 
A21 L - A 18 L in special bus operation. In Unibus opera­
tion, the signals on these pins are ignored by the MS 11-L 
(receivers disabled). In Unibus operation, AN I, AP I, BE I 
and BE2 contain the internal bus used by the M 7850 
Parity Controller. 

2. Pins marked by ] are tied together on the module to 
provide grant continuity. 
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I 2 I 2 

- - - -

- - - -

- GND - GND 

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

GND - GND -

- - - -

- - - -
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2.2.3 Power Voltage Check 
Once primary power has been turned on, the de power voltages listed helow should he checked at the u·, 
backplane. . 

Voltage and Tolerance 

+5 V ±5%, max ripple= 0.2 V p-p 

+5 VBB U ±5'7o, max ripple= 0.2 V p-p 
(only if jumper W7 is IN and W3 is OUT 
on the module:) 

+ 15 V + 10%, -3.3% or+ 12 V ±5%, 
max ripple = I V p-p 

-15 V ±10% or-12 V ±10%, 
max ripple = I V p-p 

2.2.4 MAINDEC Testing 

Backplane Pin(s) 

AA2, BA2, CA2 

BDI 

ARI 

AS! 

The following diagnostic program should be used with the MS! 1-L: 0-128K Memory and Memory 
Parity Exerciser (MAINDEC-11-CZQMC). To verify proper operation of the memory, run two passes 
of the diagnostic. No errors are permitted. Also, verify that the program printout agrees ,vith the total 
memory in the system. 

NOTE 
The MAINDEC-11-CZQMC diagnostic is com­
patible with a 41( 1/0 peripheral page only ( Para­
graph 2.2.1.2) 

2.3 CSR BIT ASSIGNMENTS 
The control and status register (CSR) in the MS! 1-L allows program control of certain parity func­
tions and contains diagnostic information if a parity error has occurred. The CSR is assigned an 
address and can be accessed by a bus master via the Unibus or a special bus, even during a memory 
refresh cycle. Some CSR bits are cleared by the assertion of BUS !NIT L. This signal is asserted for a 
short time by I.he processor after system power has come up ur in response tu a reset instruction. The 
CSR b:t assignments are illustrated in Figure 2-4 and are described as folluws: 

STATUS REGISTER BITS 

15 14 13 12 11 10 09 OS 07 06 05 C4 03 02 01 CQ 

f'AHITY NOT 
ErrnoR USED 

ERROR 
RETRIEVAL 

A17 
or 
0 

NOT 
USED 

{'16 A 15 A'4 A13 A12 All 
or or or or or or 
0 0 A21 A20 A19 A18 

ERROR 
AODf1ESS 

Figure 2-4 CSR Bit Allocation 
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Bits I, J, 4, 12 and 13 These bits are not used and are always read as logical O's. Writing into these 
bits has no effect on the CSR.· 

Bit 0 Error Indication Enable - This bit, when set (logical I), allows the MS! 1-L 
tu assert BUS PB L when data is retrieved from memory if a parity error has 
been detected. This bit can be read or loaded by the program (read/write bit) 
and is cleared by BUS lNIT L. 

Bit 2 

Bits 05-11 -

Bit 14 

Bit 15 

Write Wrong Parity - This bit, when set, causes the MS I 1-L to generate the 
wrong (incorrect) parity when data is written into memory during a DA TO 
or DATOB bus cycle. A parity error should then be detected when this data 
is read during a DA TI or DA TIP bus cycle. The bit is usually set for diagnos­
tic purposes and should be cleared (logical 0) for normal operation (correct 
parity generated). Bit 2 is a read/write bit and is cleared by BUS INIT L. 

Error Address - Once a parity error has occurred, these bits contain a partial 
address of the faulty data which caused the parity error. In Unibus oper­
ation, address bits Al7-Al I are in CSR hits 11-05 respectively, specifying 
the faulty data location to a 1 K segment of memory. In special bus oper­
ation, the address bits placed in bits 05-11 are determined by bit 14. Bits 
05-11 are read/write bits and are not cleared by BUS INIT L. 

Special Bus Error Retrieval - This bit, when set, causes the MSIJ-L to place 
A21-Al8 of the faulty data location into CSR bits 08-05; logical O's are 
placed in bits 11-09.Address bits Al7-AI I are placed in bits 11-05 when bit 
14 is cleared. In special bus operation, bit 14 is a read/write bit and is cleared 
by BUS INIT L. In Unibus operation, bit 14 is a read-only bit and is always a 
logical 0 (clear). 

NOTE 
In normal special bus operation, bit 14 should be a 
logical 0. If a parity error has occurred, the partial 
address (A21-All) of the faulty data can be re­
triered using the following sequence. 

1. Read the CSR with a DA TI bus cycle to obtain 
A 17-A 11. Bit 14 should be read as a logical 0. 

2. Write a logical 1 in bit 14 of the CSR with a 
DA TO bus cycle. 

A21-A18. Bit 14 should be read as a logical I. 

Parity Error Bit - This bit, when set, indicates that a parity error has oc­
curred and also turns on a red LED on the module, providing a visual in­
dication of a parity error. Bit 15 is a flag, but it docs not cause a parity error 
trap in the processor. This bit is a read/write bit and is cleared by BUS INIT 
L. 
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