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2 

PURPOSE 

This specification defines the MeMory Data Card (MOC) froM 
which the MeMory storage structure of the V500 SysteM is 
constr·ucted. 

APPLICABLE DOCUMENTS 

1257 6005 
Al, A14, A16 

1 993 5279 
1993 5162 
1993 5170 
1997 5390 
1993 5204 
1993 5212 
1993 5220 
;~xxx ;-;:-:x:'< 

1993 5253 
1993 5246 
1993 5329 
1993 5337 
1993 5295 
1993 5303 

Corporate EnvironMental Standards 
Corp9rate Technical Standards 
Design Guidelines 
V500 Architecture 
V500 SysteM 
V500 SysteM Index 
V Series Instruction Set 
V500 Execute Module (XMl 
V500 Fetch Module 
V500 MeMory Control and Cache Module 
Inter-Cabinet Buffer Module 
I/O MeMory Concentrator 
I/O Translator 
Data Transfer Module 
Fault Detect ion 
SysteM Maintenance Controlle~ 
U500 Ma1nt~nance SubsysteM 
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3 OVER\J IEl..J 

The V500 Processor MeMory storage structure consists of 1 to 
16 MeMory Data Cards (MOC>. Using 256K DRAM technology, 
each MOC will contain either 524288 20 byte words (half 
populated), or 1048576 20 byte words (fully populated), plus 
error correct bits. The words are partitioned such that. in 
certain cases, up to 4 bits in error can be corrected. Data 
froM the output of the card May be corrected in a siMilar 
fashion by the requesters. In addition, 1 bit in error.on 
the address and control May be corrected. 

The total capacity ·of the MeMory subsysteM, using 256K 
ORAMs, is 335,544,320 usable bytes. It is expandabl~ to 
this quantity in increMents of 10,485,760 or 20,971 ,?20 
bytes. If 1M DRAMS are used, the capacity May be increa&ed 
to 1,342,177 ,280 bytes, with a corresponding increase in 
expansion increMents. 

Each MeMory data card wi 11 have ·a physical location and a 
logical address. After power-up-clear, each MeMory data card 
Must be configured to the proper logical address by the 
Maintenance processor. It is iMportant to Make jhe 
distinction between the physical slot location and 0 the 
logical address. Each MeMory data card responds to its 
logical address. The physical slot location is only used 
for reporting errors so that the field engineer will be able 
to replace a failing board. 
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4 FUNCTIONS 

The MOC is organized as four 40 data bit wide sub-Modules, 
each with its own error correction <SEC-OEO-S4EC), giving a 
48 bit physical sub-Module. Each sub-Module spans 48 MeMory 
SIPs, so that any total failure of one SIP can be corrected. 

4.1 COMMANDS 

The MOC supports 4 different operations: 
read-private, read-Modify-write, and wr1te. 
are described below. 

READ-PUBLIC 

read-publ~c, 
These coMMands 

Read a 40 digit block of MeMory froM the loca\ion 
specified on the address bus. The "public" distinc~ion 

is only recognized by the MCACM. This coMMand allo~s 

MCACM's to keep cached copies of unModified data. fhe 
read-public coMMand is used by cache, in response to a 
read Miss, and by the IOMC. 

READ-PRIVATE 
Re~d a 40 digit block of MeMory froM the location 
specified on the address bus. The "private" distinct{on 
is only recognized by the MCACM. This coMMand forces 
all other MCACM's to release cached copies of this data. 
The read-private coMMand is only used by cache, and only 
in response to a write M1ss. 

READ-MODIFY-WRITE 
The read-Modify-write coMMand is siM1lar to the 
read-private coMMand. It reads a 40 digit block of 
MeMory at the address specified on the address bus. The 
difference is, this coMMand will force the MOC to turn 
on MODULE BUSY, and hold it on until the next coMMand. 
The ~ead-Modify-write coMMand is only used by the IOMC, 
which can read a 40 digit block of data froM MeMory Cif 
cached, froM MCACMl, Modify it, and then write it back 
to MeMory. 

If the read-Modify-write coMMand cycle exceeds 32 ECL 
systeM clocks, the MOC will reset the busy condition. 
This prevents MeMory requesters froM being locked-out by 
a broken IOMC. 

WRITE 
Write the 40 d1g1t block of MeMory froM the data bu~ 

into the location specified on the address bus. 
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4.2 INTERNAL REFRESH 

Refresh is generated internally on the MOC. There is a MDC 
busy line froM each MOC to all requestors that Must be 
asserted two bus clocks (four systeM clocks) before a MOC 
can start a refresh cycle. In the event that a Module 
request is in transit on the bus at the saMe cycle as the 
busy signal' this request Must be serviced, the MOC will 
reMain busy and do the refresh later. 

The MOC will contain sufficient power supply filtering to 
allow refresh without causing the voltage to drop below the 
necessary levers for proper operation. 
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MC ACM 

or 

IOMC 

+----------------------------------~-----
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MCACM<--CONFIG BUS(Sl-->MDC 

MCACM<--INHIBITS(2)---->MDC 

ICBM<---MEM CABSRC< 1 ).,-->MDC 

:<---DATA+ ECC BUS< 192) ---->, 

:----ADDRESS+ ECC BUS (39l --->: 

:<------ERROR BUS (4) ------l 

:<------CARD ID (6) ------: 

l<------ BUSY< 16) ------: 

SMC,BKPLN<-- MAINT+CLOCK< 1.9>->: 

BKPLN<-PHYS ADR<4>------- -->: 

-- 291 signal wires --

MEMORY 
DATA 
CARO 

FIGURE 5. 1 MEMORY DATA CARO BACKPLANE INTERFACE 
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5. I ADDRESS BUS 

5. I. 1 

5. 1. 2 

The address bus contains 4 fields: coMMand, requestor I.D., 
Module select, and block address. This 32 bit bus is 
protected by 7 bits of ECC. 

MEMORY COMMAND FIELD - KMEMCMD$$P( I :0) 

The MeMory data card coMMands are: 

0 READ MODIFY WRITE 
1 WRITE 
2 READ PUBLIC 
3 READ PRIVATE 

The MDC Makes no distinction between read private and ~ead 

public. These different kinds of reads are used by the 
MCACM and IOMC to Maintain cache consistency. 

REQUESTOR ID FIELD - KMEMREQIDP(2:0) 

This field is for distributed error detection of the MeMory 
bus arbitration logic. The definitions of the values of this 
field are: 

0 - MCACM 0 
- MCACM 

2 - MCACM 2 
3 MCA CM 3 
4 - IOMC 0 
5 - IOMC 
6 - IOMC ,., 

~ 

7 - IOMC 3 

Not used functionally by the MOC. Used-in ECC chec~1ng and 

correction of Address Bus. 
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5. 1. 3 

5. I. 4 

MODULE SELECT FIELD - KMODSEL$$P(4:0) 
(Ranges froM 10 to lF) 

This field selects the MeMory data cards. The processor can 
accoMModate 16 MeMory cards. The other 16 values are used to 
select the I/O MeMory concentrators for MeMory Mapped I/O 
operations. 

When the Module secect is "00" hex through "0F" hex, I/O 
MeMory concentrators are selected. When the Module select .is 
"10" hex through "IF" hex, MeMory data cards are selected 

ADDRESS FIELD - KRAMADR$P(21 :0) 

The ab solute bi nary Madu 1 e address. This al lows addres s.t\1g 
4M blocks per MeMory data card. This is the size of a MeMi:iry .. 
card which is fully populated with lM bit DRAM chips. 

Each MDC requires 19 to 22 bits of address depending on the 
type and nuMber of RAM chips it contains. A board that is 
half-populated with 256k-bit chips requires 19 bits, while a 
board that .is fully-populated with 1Meg-bit chips requires 
22 bits. 
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5. 1. 4 ADDRESS FIELD - r:RAMAOR$P(21:0) (Continued) 

6 5 4 3 .., 
I 0 ... 

-------------------
00 : = )<; ;..:.. ;,c; 

0 1 : = x ; .. , x 
02 : = x ;·..:; 1'; 

03 : = >< x ;-.-; 

04 : = x ;""~ x 
05 : = ,..c; ;-.-; .. ~ 

06 . = ;..-; x x 
07 : = >< x x 
08 : = ;<; ;-...; ; ... ~ 

09 : = >"; ,v; x 
1 0 : = )<; ,•, >< x ... , 

I 1 : = ;.\ ~-; x 
1 2 : == >< ;'{ ; ... ~ 

1 3 : == ;-..~ x ,, 
1 4 : == :~; x >~ 

1 5 : == .< ;~ ;:1; 

1 6 : = .. ~ x ~-: 

I 7 : = >< ;;.-; ,. .. :; 

1 8 : = >< ;-.:; ,-: 

1 9 : = >< ;· .. :; ;.-~; 

20 : = ;<. ,", >< 

2 I : == ;,;, ;.:; ;·..:; >< 
., 

22 : = ?< ;--~ )<; 

23 : == ;<; ;·", >·; 

24 : = )<; ;:..: x 
25 : = ,'\ ,<, ;·~ 

26 : = /-', ;..:, :··, 

27 : = ;..-; ;-: x 

28 : = ;., ' ;.;, 

29 : = :~; .. .-: ;,,;, 

30 : = .~ ... ~ ?, 

3 I : == ,-.:· ,.,,.., ,.; 

FIGURE 5.2 ADDRESS BUS HAMMING CODE FIELD 
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5. 1. 4 ADDRESS FIELD - f<RAMAOR$P<21:0> (Continued) 

0: 0 1 0 0 0 0 0 1 0 1 0 
1: 0 0 0 0 1 0 0 1 1 0 0 
'")I 0 0 0 0 I 1 1 1 0 0 0 0 1 '- I 

6543: 0 0 0 0 0 0 0 0 
-----------------------------------------------------

000: * x x 0 x 0 D 28 x D D 13 D 27 12 0 
001: x 0 0 31 0 20 26 0 0 14 M 0 M 0 D 10 
0101 x D D 29 D 24 22 D D 15 M 0 M 0 0 M 
011: D 08 09 b 05 0 0 M 19 0 0 M 0 M M 0 
1001 x 0 D 30 D 25 23 D 0 M 16 0 17 0 0 M 
101 l 0 06 07 0 11 0 0 M 04 0 D M 0 M M 0 
110: 0 01 02 0 00 0 0 M 18 0 0 M 0 M M 0 
111: 03 0 0 M D M M D D M M D 21 D D M 

* NO BITS IN ERROR x CHECK BIT IN ERROR 
0 DOUBLE BIT ERROR M MULTIPLE BIT ERROR 

FIGURE 5.3 ADDRESS BUS SYNDROME TO BIT IN ERROR DECODE TABLE 
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5.2 DATA BUS 

5. 2. 1 

The 192 data lines are bi-directional, and corriposed of 160 
bits of actual data plus 32 bits of SEC-DED-S4EC code. 

DATA FIELD - XRAMDT<3:0l$P(39:0) 

The data bus is divided into four 48 bit groups of 40 bits 
of data and 8 bits of check bits. ·There are two reasons for 
this division: it fits into an array-pair, and it allow,s' 
full coverage of any single (and total) rrierriory SIP fai~ure. 

The error code bits, 0 and 7 are inverted such that a data 
word of all zeroes or all ones is detected as invalid. 
For e;..;arriple, 'proper' words of 0's or 1 's are: 

All zero's 
All one's 

8100000000008100000000008100000000008100000~0000 

7EFFFFFFFFFF7EFFFFFFFFFF7EFFFFFFFFFF7EFFFFF~FFFF 
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DATA BUS HAMMING CODE FIELD~ XRAMEC(3:0)$$P(7:0l 

7 6 5 4 3 2 1 0 

00 .-
01 . -
02 .-
03 := 
04 .-
05 .-
06 .-
07 .-
08 .-
09 .-' 
10 .-

x 
x x x 

x x 
x x x 

x x x 
x x x 

x x x 
x x x 

x x x 
x x x 

x x x 
x x x 

11 • - x x x 
12 • -
13 • -
14 .- x 

x 
x x x 

x x 
x x 

15 .- x x x 
16 • - x x x 
17 .- x x . x 
18 • - x 
19 • - x 
20 . - x 

x 
x 

x 
x 

21 • -
22 . -
23 • -

x 
x 
x 

x x 
x x 
x x 

24 . - x 
25 .- x 
28 . -

x 
x 

x x 
27 . -
28 .-

x x x 
x x 

29 . - x x 
30 .- x x 
31 . - x x x 
32 . - ;\ x 
33 . - x x 
34 . - x x 
35 . - x x: x 
36 . - x x 
37 .- x x 

x 

x 

x 

38 .- x x x 
39 . - x x x 

x 

x 

x 

x 

x 

x 

x 

x 

x: 

FIGURE 5.4 DATA BUS ERROR CORRECTION CODE 
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5.2.2 DATA BUS HAMMING CODE FIELD CContinuedl 

0: 
I: 
') I 
i.. I 

76543: 

0 1 0 0 1 0 0 
001 1 00 0 
00001 1 0 
0 0 0 0 0 0 0 0 

1 0 
0 1 
0 0 

1 0 0 
1 0 0 
0 

-----+-------------------------------------------------
0000 * 40 41 0 42 0 0 M 43 0 D M 0 M M 0 
0001 44 0 0 00 D 04 08 D 0 M 16 0 12 0 0 M 
0010 45 D 0 01 0 05 09 0 0 M 17 0 13 0 0 M 
0011 0 28 29 0 26· 0 0 M 27 0 0 M 0 M M 0 
0100 46 0 0 02 0 06 M D 0 14 18 0 10 0 0 M 
0101 D 20 21 0 22 0 0 M 23 0 0 M 0 M M 0 
0110 0 M M 0 30 0 0 M 31 0 0 M 0 M M 0 
0111 M 0 0 M 0 M M 0 0 M M 0 M 0 0 M 
1000 47 0 0 03 0 07 M 0 0 i5 19 0 11 0 D M 
1001 D 24 25 0 M 0 D M M 0 0 M D M M 0 
1010 
1011 
1100 
1101 
1110 
1111 

D 32 33 
M D 0 
D 36 37 
M D 0 
M D D 
0 M M 

0 34 
M D 
0 38 
M 0 
M D 
D M 

0 
M 
D 
M 
M 
D 

D 
M 
D 
M 
M 
D 

M 35 
D D 
M 39 
D D 
D 0 
M M 

D 0 
M M 
0 D 
M M 
M M 
0 0 

M 0 
0 M 
M D 
0 M 
D M 
M D 

M M 
D D 
M M 
0 0 
0 0 
M M 

0 
M 
0 
M 
M 
D 

* NO BITS IN ERROR (Note: ECC bits 0 and 7 are inverted 
on the backplane) 

nn SINGLE BIT IN ERROR, where 'nn' is the bad bit 
0 MULTIPLE ERRORS (even nuMberl 
M MULTIPLE ERRORS (odd nuMberl 
Note that bi ts 40 thru 47 ar':' ~he ched bi ts. 

FIGURE 5.5 DATA BUS SYNDROME TO BIT-IN-E~ROR DECODE TABLE 
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5.3 

5. 3. I 

5.3.2 

5.3.3 

STATUS INTERFACE 

CABINET SOURCE - XMCABSRC$$$P 

MeMory cabinet source is asserted true the bus cycle 
iMMediately prio~ to any bus cycle in which the MOC will be 
driving the backplane. 

SOURCE ID <5 bits) - XKMSRCIO$P(4:0) 

This field contains the physical ID nuMber of the Module 
which is driv1ng ·the backplane. This IO field shall be 
driven by the MeMory data cards on the 5th and 6th clock' of 
a MeMory read cycle. All Modules which source read data M~st 
also source the ID field at the saMe tiMe as the read dat~. 

SOURCE PARITY - XMEMSRCPAR$P 

The source parity is calculated such that the parity over 
XKMSRCI0$P(3:0), XNMBRMDC$P(3:0), and XMEMSRCPAR$P is even. 
The source parity is enabled onto the backplane during . fhe 
5th and 6th clocks of all non-inhibited MeMory cycles. 
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5.3.4 ERROR FIELD - XMEMERR$P(3:0l 

The four error lines are always sourced on the fifth and 
si~th clock of every MeMory cycle. It is up to the 
requestor to look at theM and take soMe appropriate action. 

0000 
0001 
0010 
0100 
0111 
1000 
1011 
1101 
1110 

See Below 
NO ERROR 
SINGLE BIT DATA ERROR 
SINGLE BIT ADDRESS ERROR 
MULTIPLE SINGLE DATA ERRORS 
undefined 
MULTI-BIT DATA ERROR 
MULTI-BIT ADDRESS ERROR 
INTERNAL MALFUNCTION 

FIGURE 5.6 ENCODING OF ERROR FIELD 

The error '0000' is a special case and can happen for Many 
reasons: 

It is not the fifth or si~th clock of any cycle. This 
is a norMal condition. Error checking Must be qualified 
to ignore this case. 

The addressed MDC is not present. 

The addressed MDC is present but OFFLINE. 

The addressed MOC is broken. The operation should be 
retried. lf the retry is unsuccessful, then the MP will 
have to take this MDC offline and reconfigure the MeMory 
subsysteM before halt-loading the processor. 

Errors have precedence according to their binary weight. 
For e~aMple, .1F a single bit adddess error is detected on a 
read cycle (and corrected) and then a Multi-bit DATA error 
is found, the DATA error will be reported. 
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5.4 SPY INTERFACE - XINHDATXFRnP (n=A,Bl 

The inhibit signal is a pair of duplicate-and-coMpare wires 
that signal the MDC's to disable their data bus and status 
bus drivers on the 5th and 6th clocks of a MeMory cycle. 
The inhibit signal is presented on clock T4 (see tiMing chart 
in section 6.2). 

5.5 CONFIGURATION BUS 

5. 5. 1 

The configuration bus consists of 2 fields: the nuMber of. 
MeMory data cards, and the type of MeMory data cards. THe

0

se 
fields are always driven onto the backplane by all of .the 
online MDC's in the systeM. 

NUMBER OF MEMORY DATA CARDS - XNMBRMOC$P(3:0) 

The boards field specifies how Man;1 MeMory data cards ~re 

currently plugged into the V500 backplane. This value oAly 
includes those cards that are online and not any cards that 
have been put into an off line condition by the Maintenance 
subsysteM. 

# Online I< ind of interleaving 
cards 4-way 2-way 1-way 

-------

2 ,, 
'-

3 
., 
.:. 

4 4 
5 4 
6 4 . .., 

.:. 

7 4 ' '-
8 0-'t ti-
9 '.l'/.t 

10 ~~ 
., 
.:. 

11 ~1 ·Pi 2 .1 
12 '2*4 
13 J*4 
14 .11*4 2 
15 ,1*4 ,, 

~ 

16 4*4 

FIGURE 5.7 TYPES OF INTERLEAVING 
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5.5.2 TYPE OF MEMORY DATA CARD - XCRDTYPE$P(3:0l 

The MeMory subsysteM 
in the nuMber and 
utilized in any V500 
capacities and the 
denser DRAM chips as 

This bus is a one out 
the systeM. 

is designed to allow great flexibility 
type of MeMory data cards which May be 

systeM. This allows different storage 
ability to take advantage of faster and 
they becoMe available. 

of four code , for the type of MOC on 

Half populated 256K DRAM 
2 Full populated 256K DRAM 
4 Half populated 1M DRAM 
8 Full populated JM DRAM 

... 
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6 DESCRIPTION OF OPERATION 

6.1 POWER-ON-CLEAR CONFIGURATION 

There are 5 things that Must be done by the Maintenance 
processor at power-on-clear. 

1- Clear all 16 YS chains (8 in each cabinet). This will 
set the ONLINE flip-flop in all the MDC's. 

2 Re a d a 11 1 6 Y S c ha in s ( 8 i n ea c h c ab i n e t ) t o de t er ~.i'n e 
the nuMber of MOC's that are present. 

3-

4-

5-

Set the NMBR register in each of the present MDC's·: to 
the total nuMber of MDC's in the systeM. Each MOC dri~es 

this field to the MCACM's and IOMC's. The nuMber· of 
MDC's deterMines the MeMory Mapping. ' 

Set the LOGADR registers in each of the present MDC's. 
These registers deterMine the logical I.D. of each MDC; 
each Must be unique, with no Missing codes. Each MDC 
coMpares the XMOOSEL$$P(3:0) lines to the LOGADR 
registers to detect its requests. 

Set the BUSYSELECT register in each of· the present MOC's 
with the 1-out-of-16 encoded value of the LOGADR 
registers. This register is used to drive the 
proper backplane BUSY 11ne. These BUSYSELECT f11p-
flops reside in the data arrays (MOECCZ I - 2 
registers in each array for a total of sixteen. 
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6.2 MEMORY TIMING 

CLOCf< 

MEMBUS 

V500 MOC TiM1ng - All Cycles CoMbined 
TerMs and Oef1n1tions 

(Reference diagraM pages 24-25) 

- SysteM clock. 

Maintenance controller bus tiMe clock. Can be 
considered as final qualifier for a MDC request. 

REQUEST - The Requester CoMMand Field. True when MEMBUS 
is true and MODSEL equals the logical address. 

REQSTH 

REQS0H 

REQSlH 

REQS2H 

REQS3H 

- Signal is internal to control array. Denotes .the 
beginning of a request. 

- Signal is internal to control array. st ~ct e 
generator BIT0 which is clocked REQSTH. 

- 5ignal is internal to control array. State 
generator BIT 1 , which is clocked BIHl. 

Signal is internal to control array. State 
generator BIT2, which is clocked BIT 1. 

Signal is internal to control array. State 
generator BIT3, which is clocked BIT2. The st .:1 t e 
generator is cleared by this bit active on the 
following clock edge. 

REQOFFH - Signals the end of a request cycle. True for 
REQS3H plus one systeM clock. Used to de-glitch 
state decoding at the end of MeMory cycles. 

RASL - Row address strobe out of the control array to 
the DynaMic RAM Matrix. 

ROWAOREN - FroM control array to address· array. A high to 
low transition on this signal will switch the PAM 
address out of the address array froM row to 
coluMn. The address array uses this signal to 
generate CASL (coluMn address strobe!. 

WRTENL - Write enable out of the control array. T~e 

DynaMic RAMs require a low active write signal. ~ 
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6.2 MEMORY TIMING (Continued) 

HOLDADR - FroM control array to address array. Holds the 
address, coMMand, and COMMand parity 
registers. 

HOLD - FroM control array to all data arrays. Holds data 
and error registers. 

MCABSRC - FroM contro 1 array to backplane. MeMory cab ~·Jl·et
source is asserted true the bus cycle iMMediately 
prior to'any bus cycle in which the MDC will. be 
driving the backplane. 

INHIBIT - FroM backplane to control array. Signals the ·MDC 
to abort driving the backplane, which norMaJly 
would have occurred during the next bus cycle.· 

RAMS EL 

READ 

- FroM control array to al) data 
either backplane data (low) or 
the input bus to the ECC 
registers. 

arrays. Selects 
RAM data (high) as 
logic and data 

- FroM control array to all data arrays. Controls 
the direction of the XRAMDATA 1'0 bus. On a Read, 
the bus receives read data froM the RAMs. On a 
Write, the bus is driven with the write data. 

SORCEBPL - FroM control array to all data arrays. Controls 
the gating of read data onto the backplane. On 
norMal reads, the signal goes low as shown on the 
tiMing diagraM. It is then latched in the data 
arrays and extended an extra clock period in 

order to present the data to the backplane for 
two clock periods. 

BPDATA - The 192 bit bi-direction bactplane MeMory data 
bus (160 bits data - 32 bits ECCi. 
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6.: MEMORY TIMING <Continued) 

ID & ERR - Two fields driven onto the bus by the control 
array. 

al rnSRC IO ( 5: 0 l 
f<MSRCI0(2:0) 

KMSRCID< 3) 
r'.MSRC ID< 4 l 
KMSRCID<Sl 

- The MOC physical address 
The physical backplane 1 of 8 
slot. 
The cabinet nuMber 0 or 1. 
Always high for MOC' s, . 
P h y s i c a 1 a d d re s s par i t y . T h.,e' 
exclusive Or of KMSRCI0(4:0) 
and the internally latched, 
NMBR<3:0) bus. 

bl RAMEMERR(3:0) - The MOC error code: 
0000 - Special case, no MOC presently drive~ 

these lines. 
0001 - No error 
0010 - Single bit data error 
0100 - Single bit ~ddress error 
0111 - Multiple single bit data errors 
1000 - Undefined 
1011 - Multi-bit data errors, uncorrectable 
1101 - Multi-bit address errors, uncorrectable 
1110 - Internal Malfunction 

MODBUSY - FroM control array <BUSY/ to all data arrays. 
Each data ~rray will have two busy flip-flops for 
a total of 16. The SMC will shift a I into the 
flip-flop corresponding to the MOC's logical 
address. BUSY will then gate 1 of 16 
MOOBUSY's onto the backplane indicating a Double 
cycle is in progress. The signal will stay high 
until the write portion of the double is 
executed or it tiMes out - 32 Mclocks. BUSY 
will also go high for six cycles on 
receipt of an on-card refres~ request. 

CLKREADL - FroM control array to address array. NorMally 
high; This is only pulsed low for one-half clock 
period if the MDC's clock is stopped during the 
execution of a read cycle. This pulse is used to 
clock the read data into the data arrays so that 
the RAM Matrix is free for refresh and the dafa 
is not Lost. 
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6.2 MEMORY TIMING \Continued) 

TE Tl T2 T3 T4 TS 

CLOCK I \ I \ I \/\/ \/\/ \/ 

MEMBUS __ ! \ / \ I 

REQUEST \ : I 

REQSTH __ _ ____ / 

REQS0H ___ : ___ : ___ :; 

RESQJH __ _ 

RESQ2H ___ _ 

REQS3H __ _ 

--- ___ :; 

--- --- ___ :; 

___ , ___ --- --- ___ l / 

I -
I 

REQOFFH ___ : ___ : ___ : ___ : ___ : ___ :; 

RASL \ __ --- --- ___ :; 

*ROWADREN \ __ --- ___ :; 

* l;JRTENL :\ :; 

\ I 

: \_'.__ 

: \_._ ., 

l\ 

:\ 

i\ 

HOLDADR ______ :; : \ __ --- _/ 

_wr1te ___________ _ 
HOLD __ _ :; read _________ :; \ 

' . ' 

I 
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6 -, . ~ MEMOR'I TIMING (Continued l 

TE Tl T2 T3 T4 TS TE 

CLOCr: I \ I \ I \ I \ I \ I \ I \ I 

I 
I --

MEMBUS I \ I \ I \ I -- --

MCABSRC ________ I :\ _____ :_,,_ 

i nh i b it __ read l 

I' 
I 

I' 
I 

INHIBIT ____________ : I norri1al l \ ______ _ 
: read write: 

lread_l _________ _ I ' , 
I ._,. 

RAMS EL I l1.>Jrite: _________ :_\ : /:.:. 

:read_: _________ _ 
READ __ _ -- _/ :write:· _________ l_\ l/ 

___ inhibit __ _ 

SORCEBPL I\ ___ / 

norMal read 

l write: nor Ma 1 : _read 
BP DATA ___ :_readl\ ___________ :; _____ :\ 

norMal: read __ _ 
ID & ERR __________________ :/ _____ :\ 

inhibitiread write 

_double_cycle_request: ___ : ___ :_ 
MODBUSY ___ : ___ :/_single_cycle_request: ___ : ___ : _ 

CU'. READ 
___ : ___ : ___ : ___ : ___ :_·_all_other_cycles 

' I· I 
MntMod read only 

• ROWADREN and WRTENL will stay inactive (high) when there 
are Multi-bit errors on the input address and/or data buses. 
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7 ERROR DETECTION AND HANDLING 

7.1 REPORTING OF PHYSICAL CARD SLOT ON ERRORS 

During the fifth and sixth clocks of a MeMory cycle (see 
tiM1ng diagraMs), each MOC will source its physical 
backplane location ( 10 thru lF) onto the MeMory bus. This 
can allow the Maintenance processor (or SMC) to identify the 
cause of an error for fault recovery purposes. Note that 
the physical address is not always the saMe as a MDC logical 
address; a MDC May respond to Module select (n), but be~ 1n 
card slot (x ), 

Any error detected by a MDC during a cache sourced read will 
be lost. 
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7.2 ERROR CORRECTION 

7. 2. 1 

7.2.2 

The MDC will correct single-bit-errors whenever possible 
subject to certain constraints. 

ADDRESS BUS 

Any single-bit error on the address bus (including Module 
select, requester I.D., and coMMand) will be corrected when 
KAORCORREN$P is active (high). This is a backplane pin on 
the MOC; it will norMally be strapped to an always-true 
signal provided by the MDC. When this strap is not pres~~l 
(i.e., in Manufacturing, during initial board level debu,g), 
no error correc{ion·of the address bus will be done to allow 
detecting "stuck-at" faults. ' 

DATA BUS ·.· ., 

The V500 systeM level of protection of the data bus is very 
high. Consider that 4 single-bit~errors could be corrected 
at both ends of the data bus during both reads and writes. 
This protection can also be disabled under certain 
conditions. 

7. 2. 2. 1 WRITE 

Any single-bit-error on the data bus will be corrected 
during a write cycle. 

7.2.2.2 READ 

Sin~le-bit-errors occuring in RAM are norMally not 
corrected. This allows the MCACM or IOMC to calculate 
the syndroMe and correct the data; reporting the bit in 
error to Maintenance. 

A bit on the MDC Maintenace chain has been provided to fJrce 
the correction of single-bit-errors in RAM. This b1t, 
CORRECT, will enable continuous processing in the presence 
af a bad bus lirie. Single-bit-errors which occur in the MOC 
while CORRECT is active .<high) will not be reported to 
rr1aintenance. 
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8 SYSTEM MAINTENANCE INTERFACE 

The interface to the systeM Maintenance will allow the 
internal state of the MDC to be set and exaMined through the 
use of a shift chain which contains all of the flip-flops. 

8. 1 CLOCK-MAINTENANCE ARRAY 

8.2 

The MOC shall use the CLkMNT2 arra¥ that is being used ,by 
all the other systeM Modules. The MDC will use a subse~ uf 
the available control signals (CLOCK, CLEAR, SHIFT, :and 
BROKEN). The MEMJMPRH signal will be tied active (high) on 
the MDC which forces the data chain clocks to be always 
enabled. 

MAINTENANCE AND DATA SHIFT CHAINS 

The "Maintenance" ch~1n will provide the priMary access to 
the MOC. The tiM1ng and refresh logic shall be contained on 
the data chain. This is necessary so that the refresh logic 
will continue to operate even when the internal state of the 
MDC is being read by the Maintenance systeM. 

8.3 SINGLE CLOCK OPERATION 

The MDC shall be singl~-clockable, that is, any coMMand May 
be started froM a MCACM or IOMC, single clocked through to 
coMpletion, with no difference caused by delays between 
clocks. No refresh or RAM t1Ming requireMents require the 
clocks to. the Maintenance chain to be continuous. When 
clocks a~e stopped to the Maintenance chain, it is required 
that at least 12 data chain clocks occur before the ne~t 

Maintenance chain clock. This is required because the 
dynaMic RAM chips used in the MOC cannot really do 
single-clock operations, they Must be refreshed en a 
continuous basis, so the MOC single-clock operation is 
faked. This ''Magic" is done with Mirrors that ta~e soMe 
tiMe to setup. 
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8.4 SUSPENDED OPERATIONS 

The MDC operation shall be suspendable and restartable. 
That is, at any tiMe the Maintenance clocks to the MDC May 
be stopped, the contents of the Maintenance chain saved in 
the Maintenance systeM, another operation shifted in and 
perforMed, the original contents of the Maintenance chain 
restored froM the Maintenance systeM, and the original 
operation be coMpleted. When thiq is done, the Maintenance 
systeM is required to follow 7 steps. 

1-

-, 
'-

Stop the clocks to the Maintenance chain of the MDC.: 

Save the Maintenance chain for future restoration. 

3- Shift in the new operation, or allow another operatlun 
to be started froM a MCACM or IOMC. ·:. 

4- CoMplete this new operation. SoMe operations, like 

5-

direct reading of the DRAM's on the MDC, May·· be 
coMpleted with a single Maintenance clock. This is 
listed as a separate step since there is no MDC design 
reason that this, interrupting of operations ·in 
progress, could not be done repeatedly. 

Shift in a "phantoM" read COMMand and issue a single 
Maintenance chain clock. This read 1 5 called "phantoM" 
because it gets e:<;ecuted but never used; it is 
obliterated in step 6. 

6- Restore the saved contents of the Maintenance chain froM 
step 2. 

7- Conti~ue the Maintenance clocks as prior to step I. 

8.5 FORCE REFRESH 

Because of the asynchronous nature of refresh, there is a 
backplane signal between the systeM Maintenance controller 
and the MOC's that forces refresh. This signal Must be 
asserted at least 12 clocfs before starting clocks to MDC's, 
This holds true even if only I clock is to be issued. 
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8.6 BUS DRIVERS 

9 

The MOC shall not disable backplane drivers except when 
shifting the Maintenance chain. Naturally, only those 
d-1vers that are required by the current operation will be 
enabled. 

BACKPLANE DEFINITION 

XRAMDATM-nnP - MeMory data buffered, froM/to central buffer 
cards. One of four banks, M = 3:0 
each 40 bits wide, nn =39:0. 

XRAMECCM-nnP - ECC for bank M froM/to central buffer cards. 
8 bits, nn = 7:0, M = 3:0. 

XRAMEMERS-nP - Error field, froM MeMory data cards, repor~s 
errors detected by the card; encoded, n = }:0. 

XKMSRCIDS-nP - MeMory bus source; indicates the origin of 
data on the bus; encoded. n = 4:0 

XMEMSRCPARSP - MeMory bus source parity. Even parity 
over KMSRCIDSP(4:0) and XNMBRC$P(3:0). 
Source on the 5th and 6th clocks of 
non-inh1b1ted MeMory cycles. 

KMEMCMO$$-nP - MeMory bus coMMand froM central buffer. n 1 :0 

KMODSEL$$-nP - MeMory Module select froM central buffer. 
n = 4:0 

KADDRECC$~nP - ECC for MeMory address and MeMory coMMand 
fields, froM central buffer. n = 6:0 

KRAMADR$-nnP - MeMory address bus froM central buffer. 
nn = 21: 0 

X3SHIFTOUT$P - Maintenance seri~l data out, third subgroup 
of ORed s1gnal5. It goes to SMC. 

ASHIFTINF03P - Ma1ntenance·ser1al data in, third fanout. 
It coMes froM the SMC. 

XMODBRRAMSP - Module broken signal froM the MeMory cards as 
a group to the SMC. 
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9 BACKPLANE DEFINITION (Continued) 

A3CARDEN$-nP - Module card enable bus froM the SMC, 
third fanout, n = 3:0 

ARAMEMODEN$P - MeMory Module enable froM the SMC. 

ASHIFTENF03P - Maintenance shift enable froM SMC, 
third fanout. 

ADANGER$F03P - Maintenance danger signal froM SMC which 
indicates non-standard run condition, 
third fanout. 

ACLEAR$$F03P - Maintenance clear froM the SMC, third fanout. 

AnOENRAMCRDP - Zero level clock enable to the Me Mory data'.' 
card in location A (AxOENRAMCRDP x = A to ~l 
froM the SMC. 

A$0CKECL$nnP - Zero level clock differential pair N = inverse 
of the pair, P =positive of the pair. FroM 
the SMC, to the MeMory data card in location 

GND<HARDl 

GND< SOFT) 

A (AxOCKRAMCRDP x =A to Hl 

- Backplane and card pin connection to Vtt 
(terMinator voltage, -2Ul. 

- Pin reserved for board repairs because of its 
liMited accessib1l1ty. 

- Pin tied to ground, directly through buried 
ground plane. 

- Pin tied to ground via a surface level etch 
to an adjacent buried level ground. 

RMNTCARDJ-nP - Maintenance card locat1ori juMpers: indicate 
to the MDC which card location it is in. 
n = 2:0 

RCABNETJMPRP - A backplane juMper indicating which.cabinet 
the MDC resides in. 
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9 BACKPLANE DEFINITION <Continued) 

KMODBUSY-nnP - MOC busy lines. n = 15:0 

XNMBRMOC$-nP - The nuMber of MOCs available in the systeM 
sourced by all MDCs. n = 3:0 

RnJMPRTRUEOP - An ECL logical True sent to the backplane to 
allow backplane juMpers to be tied True. 

~:ADRCORREN$P - Enable address bus error correction in MDC.s'. 

XINHDATXFRnP - Inh1~it data transfer froM MDCs, two concurrent 
signals (i.e. should be equal), n=A,8. 

KMEMREQID-nP - MeMory requester IO, n = 2:0. 

XRCRDTYPE-nP - MeMory card type indicator lines, n = 3:0 
Each card will drive one and only one. 
XRCRDTYP(0)P if 256k half populated card 
XRCRDTYP< 1 )p if 256k full populated card 
XRCRDTYP(2)P if !Meg half populated card 
XRCROTYP(3)P if 1Meg full populated card 

XFORCERFRSHP - Forces the MOC to refresh the DRAMS. 
Used before coMing out of Maintenance 
in order to prevent coMMand and refresh 
overlap. 

APOWERUPOK3N - Power supply levels O.K. indicator. 

RMEMCABSRC$P - Asserted true the clock cycle 
iMMediately prior to any bus cycle 
in which the MDC will be driving the 
backplane. 

'o 

•', 
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9 BACKPLANE DEFINITION (Continued) 

2 3 4 5 
BACl<PLANE 

P4 PS P6 P7 
------------ ------------ ------------ ------------

A3 *Uttl* *1Jtt1* *Vttl* *Vttl* 
A4 *Vttl* *Vttl* *Vttl* *Vttl* 
AS *Vttl* *Vttl* *V.ttl* *Vttl* 
A6 *SPARE* GND<HARD> KMOD8USY-1SP *SPARE* . , 

A7 GND<SOFT> KMODBUSY-14P GND< SOFT> GND< SOFT) 
AB f<MOD8USY- I 3P •Vt* *SPARE* *SPARE* 
A9 GND<SOFT> *SPARE* GND< SOFT)· GND< SOFT> 
80 KMOD8USY-11 P *Vt* *SPARE* KMOD8USY-12P 
81 GND< SOFT) *SPARE* GND< SOFT) GND< HARD) 
82 r'.MOD8USY-09P *Vt* *SPARE* r'.MOD8USY-10P .·. 
83 GND< SOFT) *SPARE* GNDISOFT) GND< HARD> 

•,· 

84 *SPARE* *Vt* KMODBIJSY-08P *SPARE* 
85 GND< SOFT) r'.M008USY-07P GND <SOFT) GND<HAHD> 
86 *SPARE* *Vt* KMODBUSY-06P *SPARE* 
87 GND< SOFT) KMODBUSY-0SP GND< SOFT) GND<HARD) 
88 *SPARE* *Vt* r'.MODBUSY-04P *SPARE* 
89 GND< SOFT> KMODBUSY-03P GND<SOFT) GND< HARD) 
C0 r'.MOD8USY-02P *Vt* *SPARE* *SPARE* 
Cl GNO(SOFT> *SPARE* GND< SOFT) GND< HARD> 
C2 KMODB.USY-00P *Vt* *SPARE* KMODBUSY-01P 
C3 GND< SOFT> XNMBRMOC$-3P GND< SOFT> GND< HARD> 
C4 XNM8RMDC$-0P *Vt'* XNMBRMDC$-IP XNMBRMDC$-2P 
cs GNO<SOFT) XRAMDAT3-39P GND< SOFT> GND< HARD) 
C6 XRAMDAT3-37P *Vt* XRAMDAT3-38P *SPARE* 
C7 GNO('SOFT > XRAMDAT3-36P GND< SOFT) GND< HARD) 
CB XRAMDA.,T3-33P *Vt* XRAMDAT3-34P XRAMDAT3-35P 
C9 GND<SOFT) XRAMDAT3-32P GND< SOFT> GND< HARD> 
00 XRAMDAT3-29P *Vt* fRAMDAT3-30P XRAMDATJ-31P 
DI GND<SOFT> XRAMDAT3-2BP GND(SOFT> GND< HARD> 
02 XRAMDAT3-26P *Vt* XRAMDAT3-27P *SPARE'! 
03 GND< SOFT) XRAMDAT3-25P GNDI SOFT>· GND<HARD> 
D4 XRAMDAT3-22P *Vt* XRAMDAT3-23P XRAMDAT3-24P 
05 GND< SOFT) XRAMDAT3-21P GND<SOFTl GNO( HARD> 
06 XRAMECC3-06P. *Vt* XRAMECC3-07P XRAMDAT3-20P 
D7 GND< SOFT) XRAMECC3-05P GND\SOFT> GND<HARD> 
08 XRAMECC3-03P *Vt* XRAMECC3-04P *SPARE* 
09 GND<SOFT> XRAMECC3-02F GND< SOFT) GND< HARD) 
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E0 XRAMDAT3-1 gp *Vt* XRAMECC3-00P XRAMECC3-01P 
El GND( SOFT) XRAMDAT3-18P GND(SOFT> GND( HARD) 
EZ XRAMDAT3-1SP *Vt* XRAMDAT3- I 6P XRAMDAT3-17P 
E3 GND< SOFT) XRAMDAT3-14P GND(SOFT> GND(HARD) 
E4 XRAMDAT3-12P *Vt* XRAMDAT3-13P *SPARE* 
ES GND(SOFT> XRAMDA T3-1 IP GNQ(SOFT) GND< HARD) 
E6 XRAMDAT3-08P *Vt* XRAMDAT3-09P XRAMDAT3-10P 
E? **NO.pin** **NO.PIN** **NO.PIN** **NO.PIN** ,o 

E8 **NO.PIN** **NO.PIN** **NO.PIN** **NO.PIN** 
E9 **NO.PIN** **NO. PIN** **NO.PIN**· **NO.PIN** 
F0 XRAMDAT3-05P *Vt* XRAMDAT3-06P XRAMDAT3-07P 
Fl GNO(SOFT> XRAMDAT3-04P GND<SOFT> GND< HARD) 
F2 XRAMDAT3-02P *Vt* XRAMDAT3-03P *SPARE* 
F3 6ND<SOFT> XRAMOAT3-01P GND(SOFT> GNO( HARD) 'o 

•'o· 

F4 XRAMDAT2-38P *Vt* XRAMOAT2-39P XRAMDAT3-00P 
FS GND<SOFT) XRAMDAT2-37P GNO(SOFT> GND<HARDI 
F6 XRAMDAT2-34P *Vt* XRAMOAT2-3SP XRAMDAT2-36P 
F7 GND<SOFT> XRAMDAT2-33P 6ND< SOFT) GNO( HARD> 
F8 XRAMDAT2-31P *Vt* XRAMDAT2-32P *SPARE* 
F9 GND<SOFT> XRAMDAT2-30P 6ND< SOFT> GND< HARD) 
G0 XRAMDAT2-27P *Vt* XRAMDAT2-28P XRAMDAT2-29P 
GI GND< SOFT) XRAMDAT2-26P 6ND< SOFT) GND< HARD) 
62 XRAMDAT2-23P *Vt* XRAMDAT2-24P XRAMDAT2-2SP 
63 GND<SOFT) XRAMDAT2-22P 6ND<SOFT) GND<HARD> 
64 XRAMDATZ-20P *Vt* XRAMDAT2-21P *SPARE* 
GS GND<SOFTl XRAMECC2-07P 6ND<SOFT) 6ND< HARD) 
G6 XRAMECC2-04P *Vt* XRAMECC2-1JSP XRAMECC2-06P 
G7 GND<SOFT> XRAMECC2-03P GND<SOFT> GND<HARO) 
G8 XRAMECC2-00P *IJt * XRAMECC2-01P XRAMECC2-02P 
69 6ND< SOFT> XRAMOAT2-19P GND<SOFT> GND<HARD> 
H0 XRAMDAT2-17P *Vt* XRAMDAT2-18P *SPARE* 
Ht GND( SOFT) XRAMDAT2-16P GND<SOFTl GND<HARDl 
H2 XRAMDAT2-13P *Vt* XRAMDAT2-14P XRAMDAT2-15P 
H3 6ND<SOFT> XRAMDAT2-12P 6ND< SOFT.) GND<HARD> 
H4 XRAMDAT2-09P lf\}t * XRAMDAT2-10P XRAMDA'T2-11 P 
HS 6ND( SOFT) XRAMDAT2-08P 6ND<SOFT> GNO( HARD) 
H6 XRAMDAT2-06P *Vt* XRAMDAT2-07P r:ADRCORREN$P 
H? GND< SOFT) XRAMDAT2-05P 6ND<:30FT) GNO(HARDl 
H8 rnAMDATZ-1.QZP * \) t * XRAMDAT2-03P XRAMDAT2-04P 
H9 GND(SOFT) XRAMDAT2-01P GND< SOFT) GND< HARD l 

--Burroughs Prior Written Consent Required For Disclosure Of This Data--



BURROUGHS CORPORATION 
SYSTEMS DEVELOPMENT GROUP 
PASADENA PLANT 

+--------------
10/27/86 ! 993 s2:rn 

+-------------------------+ 

V500 MEMORY DATA CARD 

+------------------------------------~---COMPANY 
CONFIDENTIAL SYSTEMS DESIGN SPECIFICATION Rev. B Page 35 

9 BACKPLANE DEFINITION (Continued) 

I0 XINHDATXFRAP *Vt* XINHDATXFRBP XRAMDAT2-00P 
I 1 GND<SOFT) XRCRDTYPE-3P GND<SOFT) GNO(HARO) 
I2 XRCRDTYPE-1P *Vt* XRCRDTYPE-2P *SPARE* 
I3 GND< SOFT) XRCRDTYPE-0P GND\SOFTl GNO( HARD) 
I4 XRAMEMER$-1P *Vt* XRAMEMER$-2P XRAMEMER$-3P 
IS GND< SOFT) XRAMEMER$-0P GNO<SOFT) GNO(HARD> 
I6 X~'.MSRCI0$-3P *Vt* XKMSRCI0$-4P XMEMSRCPAR$P 
I7 GND< SOFT) XKMSRCI0$-2P GND<SOFT> GND< HARD) 
I8 ;~r'.MSRCI0$-0P *Vt* Xr'.MSRC I0$-1 P *SPARE* 
I9 GND< SOFT) r:MODSEL$$-4P GND<SOFT> GND< HARD> 
J0 r:MODSEL$$-1 P GNO( HARD) l<MODSEL$$-2P KMODSEL$$-3P 
J 1 *Vecl* *'Jee l * *Vecl* *Vecl* 
J2 *Vecl* *Vecl* *Vecl* *Vecl* 
J3 *Vecl* *Vecl* *Vecl* *Vecl* •·o ., 
J4 **NO.PIN** **NO. PIN** **NO.PIN** **NO.PIN** 
JS oND.PIN** **NO.PIN** **NO.PIN** **NO.PIN** 
J6 **NO.PIN** **NO.PIN** uNO.PIN** **NO. PIN** 
J7 **NO.PIN** **ND.PIN** **ND.PIN** **NO.PIN** 
J8 uNO.PIN** **NO.PIN** **NO.PIN** **NO.PIN** 
J9 **NO.PIN** **ND.PIN** **NO.PIN** **NO.PIN** 
r:0 **NO.PIN** **NO. PIN** uND.PIN** **NO.PIN** 
~'. 1 **NO.PIN** **ND.PIN** uNO.PIN** ·**NO.PIN** 
r'? '~ uNO. PIN** **NO.PIN** ul\JO.PIN** oNO.PIN** 
r'.3 **NO.PIN** **NO.PIN** **NO.PIN** **NO.PIN** 
r'.4 **NO.PIN** **NO.PIN** uNO.PHI** **NO.PIN** 
r:s *Vecl* *Vecl* *Vecl* *Vecl* 
K6 *Vecl* *Vecl* *Vecl*· *Vecl* 
r'.7 *Vecl* *Vecl* *Vecl* *Vecl* 
K8 KMEMCM0$$-0P GND< HARD) r:MEMCM0$$-1 P KMOOSEL$$-0P 
K9 GNO( ~OFT) KADDRECC-6P GNOISDFTI GND<HARD> 
L0 KADDRECC-4P *Vt* r'.AODRECC-SP *SPARE* 
Ll GND< SOFT) KADDRECC-3P GND<SOFT) GND< HARD) 
L2 r'.ADDRECC-0P *Vt* r:ADORECC-1 P KADDRECC-2P 
L3 GNO(SOFT> KRAMADR$-21P GNO\SDFTJ GNO<.HARD) 
L.4 ~'.RAMADR$-18P *Vt* KRAMAOR$-19P rnAMADR$-20P 
LS GNO(SOFT) KRAMADR$-17P GND<SOFTl GND<HARD> 
L6 r'.RAMAOR$-15P *Vt* KRAMAOR$-16P *SPARE* 
L7 GND(SOFT> KRAMADR$-14P GNO< SOFT) GNO\ HARD) 
L8 r: RAMAOR$- l 1 P *IJt * r'.RAMAOR$-1 2P KRAMAOR$-!3P 
L9 GND<SOFT) KRAMAOR$-l0P GND<SOFTl GND< HARO) 
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M0 r:RAMADR$-07P *Vt* KRAMADR$-08P r:RAMAOR$-09P 
Ml GND<SOFT> KRAMAOR$-06P GND<SOFT> GND( HARD) 
M2 r:RAMADR$-04P *Vt* KRAMAOR$-05P KMEMBUS$T1$P 
M3 GND(SOFT) r:RAMADR$-03P GNO(SOFT> GND( HARD) 
M4 KRAMAOR$-00P *Vt* KRAMAOR$-01P r:RAMAOR$-02P 
MS GND< SOFT) K MEMREQ ID-2 P GND<SOFT> GNO( HARO) 
MB XRAMDATl-39P *Vt* KMEMREQID-0P KMEMREQ ID-1 P 
M7 GNO( SOFT) XRAMOAT1-38P GND( SOFT) GND<HARD> 

" M8 XRAMDATl-36P *Vt* XRAMDAT1-37P *SPARE* 
M9 GNO( SOFT) .XRAMDAT1-35P GND<SOFT> GND< HARD) 
N0 XRAMDAT1-32P *Vt* XRAMOAT1-33P XRAMOAT1-34P 
Nl GND<SOFTl XRAMDAT1-31P GND< SOFT> GND< HARD) 
NZ XRAMDAT1-28P *Vt* XRAMOAT1-29P XRAMDAT1-30P •o 
N3 GND<SOFTl XRAMDAT1-27P GNDC SOFT) GND( HARD> I ~ 

N4 XRAMDAT1-25P *Vt* XRAMOAT1-26P *SPARE* 
NS GND( SOFT) XRAMDAT1-24P GND<SOFT> GND< HARD> 
NS XRAMDAT1..:.21P *Vt* XRAMDAT1-22P XRAMDAT1-23P 
N7 GND<SOFT) XRAMDAT1-20P GND< SOFT> GND( HARD) 
N8 XRAMECC1-05P *Vt* XRAMECC1-06P XRAMECC1-07P 
N9 GND( SOFT) XRAMECC1-04P GND< SOFT) GND<HARD> 
00 XRAMECC1-02P *Vt* XRAMECC1-03P *SPARE* 
01 GND<SOFT> XRAMECC1-01P GND<SOFT> GND< HARD> 
02 XRAMDAT1-18P *Vt* XRAMDAT1-19P XRAMECC1-00P 
03 GND< SOFT) XRAMDATl-17P GND<SOFT) GND< HARD) 
04 XRAMDAT1-14P *Vt* XRAMDATl-lSP XRAMDAT1-16P 
05 GND< SOFT) XRAMOAT1-13P GND< SOFT) GNO( HARD) 
06 XRAMDATl-11P *Vt* XRAMDAT1-12P *SPARE* 
07 GND( SOFT) XRAMDAT1-10P GND< SOFT) GND( HARD) 
08 XRAMDAT1-07P *Vt* XRAMDAT1-08P XRAMDAT1-09P 
09 **NO.~IN** **NO.PIN** **NO.PIN** **NO.PIN** 
P0 ·**NO.PIN** **NO.PIN** **NO.PIN** **NO.PIN** 
Pl **NO.PIN** **NO.PIN** **NO. PIN** **NO.PIN** 
P2 XRAMDAT1-04P *Vt* :<RAMDAT1-0SP XRAMDAT1-06P 
P3 GND( SOFT) XRAMDAT1-03P GND< SOFT/" GND<HARD) 
P4 XRAMDAT1-01P · *Vt* XRAMDAT1-02P *SPARE* 
PS GNO(SOFT) XRAMDAT!-00P GND< SOFT) GND< HARD l 
P6 XRAMDAT0-37P *Vt* XRAMDAT0-38P XRAMDAT0-39P 
p] GND< SOFT) XRAMDAT0-36P GND< SOFT) GND< HARD) 

- P8 ;~RAMDAT0-33P *() t * XRAMDAT0-34P XRAMDAT0~3SP 

pg GND<SOFTl XRAMDAT0-32P GND< SOFT) GND<HARDl 
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00 XRAMDAT0-30P *Vt* XRAMDAT0-31P *SPARE* 
01 GNO(SOFTl XRAMDAT0-29P GND<SOFT) GND< HARD) 
02 XRAMOAT0-26P *Vt* XRAMDAT0-27P XRAMDAT0-28P 
03 GNO<SOFTl XRAMDAT0-25P GND<SOFTl GNO< HARO) 
04 XRAMOAT0-22P *Vt* XRAMDAT0-23P XRAMDAT0-24P 
05 GND<SOFTl XRAMOAT0-21P GND<SOFT) GND< HARD) 
06 XRAMECC0-07P *Vt* XRAMDAT0-20P *SPARE* 
07 GND< SOFT) XRAMECC0-06P GND<SOFTl GND< HARD) 
08 XRAMECC0-03P *Vt* XRAMECC0-04P XRAMECC0-05P 
09 GND<SOFT) XRAMECC0-02P GND<SOFT) GND< HARD) 
R0 XRAMDAT0-19P *Vt* XRAMECC0-00P XRAMECC0-01P 
R1 GND<SOFTl XRAMDAT0-18P GND<SOFT) GNO( HARD) 
R2 XRAMOAT0-16P *Vt* XRAMDAT0-17P *SPARE* 
R3 GND< SOFT) XRAMDAT0-15P GND<SOFTl GNO( HARD) 
R4 XRAMDAT0-12P *Vt* XRAMDAT0-13P XRAMDAT0-14P 
RS GND<SOFTl XRAMDA T0-11 P GND<-SOFT) GND< HARD) 
R6 XRAMDAT0-08P *Vt* XRAMDfH0-09P XRAMDAT0-10P 
R7 GND< SOFT) XRAMDAT0-07P GND<SOFTl GND< HARD) 
R8 XRAMDAT0-05P *Vt* XRAMDAT0-06P *SPARE* 
R9 GNO(SOFTl XRAMDAT0-04P GND< SOFT) GND< HARD) 
S0 XRAMDAT0-01P *Vt* XRAMDAT0-02P XRAMDAT0-02P 
SI GND<SOFT) XRAMDAT0-00P GND< SOFT) GND< HARD) 
S2 RMNTCARDJ-1P *Vt* RMNTCARDJ-ZP RCABNETJMPRP 
53 GND(SOFTl R0JMPRTRUE0P GND<SOFT) GND<SOFT) 
S4 *Vt* RMNTCARDJ-0P *SPARE• 
SS GND< SOFT) *SPARE* GND< SOFT) GND<HARDl 
SS ASHIFTINF03P *Vt* X3SHIFTOUT$P XMODBR~:RAM$P 

S7 GND(SOFTl A3CARDEN$-3P GND<SOFTl GND<HARDl 
S8 A3CARDEN$-0P *Vt• A3CARDEN$-IP A3CARDEN$-2P 
S9 GND<SOFTl ARAMEMODEN$P GND<SOFTl GND<HAROl 
T0 ASHIFTENF03P •Vt* ARAN6ER$F03P *SPARE* 
Tl GND< SOFT) ACLEAR$$F03P GND<SOFT) GNO( HARD) 
T2 AAOO'.RAMCRON GND< HARD l AAOC~:RAMCRDP AAOENRAMCRDP 
T3 *Utt* *Utt* •Vtt* *Vtt* 
T4 *Vtt* *Utt* *Utt* *Utt* 
TS *Vt t * *Utt* *Utt* *Utt* 
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10 GATE ARRAY DEFINITIONS 

The MOC uses 4 different MCAII options. These options are: 
CLKMNT2, MCTRL, MDADD, and eight MDECC2. 

CLOCK-MAINTENANCE - CLKMNT2 
This is the saMe clock-Maintenance array as used by all 
of the systeM Modules in the V500. 

CONTROL LOGIC - MCTRL 
The ciontrol logic array provides the tiMing and contrbl 
signals for the other arrays on the MDC. The funct~ons 

of this array include: RAM tiMing,, internal refr~sh, 

error and I.D. reporting, and board level fault 
detection. 

BACKPLANE ADDRESS AND COMMAND RECEIVER - MDADD 'o 

The address, Module select, request or I .D., and coMM
0

and 
are received and corrected in this array. This array 
contains the row/coluMn address Multiplexor. 

BACKPLANE DATA TRANSCEIVER - MDECC2 
Two MDECC2 arrays, in a Mirror-iMage pair, are used for 
each 40 digits of data. They provide the 25 ohM bus 
drivers, bus receivers, single-bit error correction 
logic, and RAM data registers for the MDC. 
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10.1 CONTROL ARRAY - MCTRL 

MCTRL 
2835-0882 

MCA2ECL 

IN >===/ LMEMCMD< 1 : 0) ADRAMEN :---> OUT 
IN >===i LMODSEL(4:0l HOLD 1---> OUT 
IN >---: MEMBUS HOLDADR :--- OUT 
IN >---l CMDPAR READ !---> OUT 
IN >---: FORCE RAMSEL :---> OUT 
IN >---/ I NH I8 IT A ROWADREN :---> OUT 
IN >---! INHIBITS WRTEN l---> OUT 

READDLS 1---> OUT ., 

IN ---: ADRERR CORRECT :---> OUT 
IN .>--- I ADRSBE RASU 4: 1 ) :===> OUT 
IN ·=== ERROR< 8: 1 ) SORCEBPL 1---> OUT 
IN >=== SSE( 8: I ) cu:'READL :---> OUT 

IN RC CHECK ~:MSCRIO( 5: 0 l l===> OUT 
IN >--- RCCHKEN NMBRMDC<3:0) /===> OUT 
IN >---, RAMPOP RAMEMER(3:0l I---'·, OUT ,--- .... 

IN >---/ RAMSIZE RCRDTYP(3:0> 1===> OUT 
IN >·=== l RA SADR< 1 : 0) BUSY :---\ OUT 
IN >---1 TCOUNTL MODBR~'. :---> OUT 

MEMCABSRC :---> OUT 
IN >===: MNTCRDJ<2:0) 
IN >---1 CABNETJ RCNTRC( 2: 0) 

, ___ . 
OUT 1---,,. 

IN >---: CLEARM REFADR(9:0) :===.> OUT 
IN >---1 CLEARO 
IN >---: SHIFTM SHOUTD :--- OUT 
IN >---1 SHIFTD SHOUTM :---> OUT 
IN >---l SHIFTINM 
IN >---1 SHIFTIND 

IN '· ·~--: CU< DATA 
IN CU'.MNT2 
IN >---: CLKEN 
IN ·.. j .. ·.---, READCU< 
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TE TE Tl T2 T3 T4 T5 TE Tl T2 

CLOCK 
I I I I 

SMC TIME _}__/ __ ~ _ \,_ __ _.f ____ \,_ __ _.f __ ~ _ \,_ __ _,f ____ \._ __ _.c-7_ 
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10. 1. 1 MCTRL FUNCTIONAL OVERVIEW 

The MCTRL has 4 Main functions: 

1) Control the Mel"1ory data card( MOC) 
interface. 

MeMory backplane 

2) Decode and execute the four basic MeMory coMMands. 

3) Provide for on-card refresh control. ·. ·. 
4) Detect and report MeMory errors and backplane errors· as 

well as MOC hardware errors. 

The MCTRL is the heart of the MOC as it controls all signals 
that drive that backplane as well as all RAM con~r"lol 

signals. ',o 

.... 
The MCTRL first coMpares the logical address of the MOC to 
the MOOSEL. lines for a Match. If 1t is the requested boa~d. 
the array contains all logic necessary to decode and execute 
the given coMMand. 

In conjunction with a discrete refresh interval counter, .the 
MCTRL array furnishes the refresh address and refresh 
control signals to the RAM Matrix. A FORCED refresh can be 
requested froM the backplane, while the MDC is in 
Maintenance Mode, in order to accoMModate uninterupted 
Maintenance endeavors. 

The control array also has the necessary logic to detect and 
report errors which happen anywhere on the board. Fault 
detection approaches 100% through the use of parity, ECC 
logic on the backplane buses, and various other scheMes. The 
errors are reported in a prioritized Manner to the systeM 
Maintenance processor. 
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10. 1. 2 MCTRL INTERFACES 

Inputs: 

LMEMCMD< 1 : 0) 

The latched COMMand bits froM the address array. 
Encoding of the COMMand field is as follows: 

00 READ-MODIFY-WRITE <DOUBLE) 
01 WRITE 
10 READ PUBLIC 
11 READ PRIVATE 

The MDC Makes no distinction between a read 
and read public. It sources read data 
backplane in both cases. 

LMODSEL(4:0) 

private· 
on the 

The latched Module select lines froM the address 
array. When the Mod select is "10" hex through "lF". 
hex, a MeMory data card has been selected. When the 
Module select is "00" hex through "0F" hex, I/O 
MeMory concentrators are selected. LMODSEL(3:0) is 
coMpared with the logical address to deterMine if it 
is the requested MDC. The logical address is 
shifted into the MDC by the Maintenance processor 
during systeM initialization. 

DLMEMBUS 

Delayed latched MEMBUS froM the address array. The 
·finat qualifier for a MeMory request. LMEMBUS 
Must be high in order to generate a request. 

MEMBUS 

MEMBUS clock froM backplane. Use·d to deglitch 
RAS lines and qualify r~quests. 

CMOPAR 

CoMMand parity bit o'ver the "coMMand" field sent 
across the boa~d froM the address array. CMOPAR is 
the XOR of the following: LMEMBUS, MEMCMD(1:0), and 
MODS EL< 4: 0 ) . 
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10. I. 2 MCTRL INTERFACES <Continued) 

FORCE 

Signal originates at the backplane and is used to 
force a refresh of the MeMory Matrix beginning on 
the next rising edge of CLKDATA. FORCE May stay high 
for More than one clock period, however only one 
refresh will take place. This is used prior to the 
SMC releasing the MOC froM Maintenance Mode ~Q 
operating Mode to assure that the MOC is ·not 
executing an on-board refresh at the tiMe of release 
A forced refresh will of course increMent '.the 
refresh address counter and May only be invoked when 
the MOC is in Maintenance Mode. 

INHIBITA 

Originates on the backplane. This signal is used on 
read coMMands to inforM the MDC that the requested 
data has been found in the cache. Upon receipt of an 
INHIBITA, the MOC will prevent data froM being 
driven on the backplane. However, the read data will 
still be latched into the data registers. This 
signal Must be true prior to the 5th clock of the 
cycle. 

INHIBITS 

Originates on the backplane. Even parity on 
INHIBITA. If there is a discrepency between 
inhibits, MOOBRK will go high indicating a hardware 
fault. 

ADRERR 

Address error 
AORERR going 

indicator froM 1he address array. 
true 1n the absence of ADRSBE Means a 

Multi-bit address error has occurred. Also prohibits 
WEN/ froM going low and feeds the error reporting 
circuitry See Outputs: RAMEMER(3:0). ADRERR going 
true in the presence ADRSBE indicates a hardware 
failure and MODBRK will be activated. 
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10. I . 2 MCTRL INTERFACES (Continued) 

ADRSBE 

Address single bit error flag driven by the address 
.array. Input to the error reporting circuitry. See 
Outputs: RAMEMER(3:0l. 

ERROR< 8: 1 l 

Data error signals, one froM each data array. These 
lines work in conjunction with the SBE<B:l) field to 
report on the status of the data:bus. Actually, :the 
data arrays work in pairs. For exaMple, the possible 
coMbinations for data array pair 1 and 2 are. '.as 
follows: 

ERROR! 0 
ERROR2 0 

ERROR I 0 
ERROR2 

ERRORl 
ERRORZ 0 

ERRORl 
ERROR2 

SBEI 0 
SBE2 0 

SBE1 
SBE2 0 

SBE1 0 
SBE2 

SBEI 0 
SBE2 0 

.. 
No error. 

Single bit error 
in D.A. I. 

Single bit error 
in O.A. 2. 

Multi-b1t error. 

These 
other 
cause 
true. 

errors will be reported by 
possible coMbinations are 

the MODBRK hardware fault 

RAMEMER < 3 : 0 I . A 11 
invalid and will 

indicator to go 
The other 3 data array pa1rs function in a 

siMilar fashion. 

SSE< 8: i l 

Tha single bit error detection lines froM the 8 data 
arrays. See DBE above. 
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10. I. 2 MCTRL INTERFACES (Continued) 

RCCHECI< 

This input coMes froM the discrete proM which is 
addressed by the refresh interval counter. The 
counter is increMented every other systeM clock, and 
therefore the address of the proM change every other 
systeM clock. The LSB of the proM, which is RCCHECK, 
was prograMMed to toggle on every address change., 'It 
is then coMpared to the output of a flip-flop inside 
the control array which does nothing but toggle 
also. If the two do not agree, MODBRK will go high. 
as there Must be an error in the hardware. This adds 
a level of fault detection to the counter and proM 
circuitry. 

RC CH~'. EN 

Refresh counter check enable, active high. A low on 
this input will disable the above Mentioned checking 
scheMe. The signal is norMally tied high on the MDC. 

RAMPOP 

A low indicates a board that is half populated w1th 
sips. A h1gh iMpl1es a fully populated board. This 
input is JUMpered on the MDC accordingly. The status 
of this line is reported to the systeM Maintenance 
controller on the CRDTYP!3:0) bus. See Outputs: 
CRDTYP < 3: IZJ ) • 

RAMSIZE 

A low indicates a RAMSIZE of 256k-bit. A h1gh 
lMplies utili:at1on of the IM-b1t chips. Th1_s input 
is also JUMper configurable on the MbC. · RAMSIZE is 
also used to deterMine the card typ~. 

RA SADR< I : 0) 

RAS address lines froM the address array. Decoded to 
fire a RAS line to 1 of 4 banks of MeMory. 
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10. I. 2 MCTRL INTERFACES (Continued) 

TCOUNTL - active low 

A low going pulse indicates that the refresh 
interval :counter has reached the terMinal count set 
by the proM prograMMing and requests that a refresh 
be done. BUSY will go high as the MDC waits for 6 
clocks before doing the refresh. If the card 
receives a coMMand within these sL·; clocks, it V-Li~ll_ 
service the request before executing the refresh; If 
TCOUNTL goes active during an operation, the coMMand 
will be serviced as usual with the refresh occurring 
afterwards. The refresh address counter will be 
increMented. 

',o 

MNTCRDJ(2:0) 

The Maintenance card juMpers or physical addre5s. 
These lines originate at the backplane and go to the 
CLKMNT2 array for Maintenance identification and· to 
the control array so that it May report the physical 
i.d. to the requestor. See Outputs: f<MSCRI0(5:0l .. ' 

CABNETJ 

The cabinet JUMper. True signifies cabinet 1 and a 
logic low corresponds to cabinet 0 of a possible two 
cabinet configuration. 

CLEARM 

Maintenance chain reset signal. This is an 
asynchronous clear provided CLkMNT2 is high. 

CLEARO 

Data chain reset signal. This is an asynchronous 
clear provided CLKDATA is high. 

SHIFTM 

Maintenance chain serial shift enable sign froM the 
clock and Maintenance chip. 

--Burroughs Prior Written Consent Required For Disclosure Of This Data--



+--------------
10127/86 

BURROUGHS CORPORATION 
3YSTEMS DEVELOPMENT GROUP 
PASADENA PLANT 

+--------~-----------~----+ 

V500 MEMORY DATA CARO 

COMPANY 
CONFIDENTIAL 

+--------------------~-------------------

SYSTEMS DESIGN SPECIFICATION Re~. 6 Page ~6 

10. I. 2 MCTRL INTERFACES (Continued) 

SHIFTD 

Data chain serial shift enable signal froM the clock 
and Maintenance chip. 

SHIFTINM 

The Maintenance chain serial shift input. 

SHIFT IND 

The data chain serial shift input. 

CLKDATA 

The norMal systeM data chain clock out of the clock 
and Maintenance chip. 

CLKMNT2 

The norMal systeM Maintenance chain clock out of the 
clock and Maintenance chip. 

CL KEN 

This input is driven by ENRAMCRDP on the bac~plane. 

The signal is used by the CLKMNT2 array to enable 
the clocks to the data and Maintenance chains for 
both running and Maintenance Modes. A low will 
notify the control array to place the card in 
M~intenance Mode on the next rising edge of CLKOAT~. 

READCLK 

Data clock froM the CLKMNT2 array. Signal is used to 
generate CLKREADL so th~t the rising edge will :ccur 
at the saMe t1Me as a norMal clock, i.e. when ~ot in 
Maintenance Mode. 
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10. I. 2 MCTRL INTERFACES (Contrnued) 

Outputs: 

AORAMEN 

Goes low on a refresh to signal the address array to 
gate off the row address and allow the refresh 
address froM the control array to OR through the 
address array. 

HOLD 

When true, places all registers in the data arrays 
into the hold state. 

HOLDADR 

InforMs the address array that a 
received and to therefore 

request has been 
hold the address 

registers. 

READ 

Controls the bi-directional interface between the 
data. arrays and the raM Matri~. A true allows raM 
data to enter the data arrays on a read coMMand. 

RAMS EL 

Controls the 
registers in 
data whereas 

ROWADREN 

input to the ECC circuitry 
the data arrays. A high selects 

a low selects the backplane data. 

and 
raM 

To the address array. Is high .:rt t"he stat-t of a 
cycle, which sends out the row address, then goes 
low to ship out the coluMn address. Also fires 
PRECASN on a. high-to-low transition. 

WRTEN - active low 

The raM Matrix write enable signal. 
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10. I. 2 MCTRL INTERFACES (Continued) 

READDLS 

Enables the TTL-ECL level shifters to drive the 
.bi-directional raM data bus on read COMMands. 

CORRECT 

A true perMits the data arrays to correct single .. b·it_ 
errors before the data word is latched. This si9nal 
is controlled by a flip-flop on the Maintenance 
chain whose state is deterMined and shifted in by 
the systeM Maintenance controller. 

RASL(4:0) - active low ',"_ 
., 

The row address strobes +.o the raM Matrix. On 
refresh operations all 4 are active at once. 
NorMally +.he RASADR( 1 :0) lines are decoded to of 
4. 

SORCEBPL 

To the data arrays. Controls +.he gating of read data 
onto the backplane. Goes true on the fifth clocf of 
a r~ad cycle. It is the latched in the data arrays 
and extended another clock period in order to 
present the data to the backplane for two clock 
periods. 

cu:READL 

NorMally high. This signal is used to register the 
read data if the MDC was placed in Maintenance Mode 
(Mclks stopped) before the operation was allowed to 
coMplete. This signal will provide a low-to-h1gh 
transition on what would norMally be the fifth 
systeM clock of the read cycle. 
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10. 1. 2 MCTRL INTERFACES <Continued) 

r'.MSCRIDI 5: 0) 

During the fifth and sixth clocks of a MeMory cycle, 
the MOC will source its physical backplane location 
onto the MeMory bus. This can allow the systeM 
Maintenance processor to deterMine the cause of an 
error. KMSCRI0(2:0l are the card JUMpers froM the 
backplane. KMSRCI013l is the cabinet juMp~r. 

KMSRCIDl4l is always high for a MDC. KMSCRIDISl is 
the XOR of KMSRCI0(4:0) and NMBR<3:0l. See below for 
an explanation of NMBR<3:0l. The physical addre~~ 

should not be confused with the logical address~ It 
is quite possible for an MOC to respond to Module 
select (n) but be in card slot (;d. 

NM8R(3:0l 
., 

All MOC's drive the backplane with the nuMber :bf 
MeMory cards in the systeM. Each MeMory card has a 
flip-flop (ONLINE> on its Maintenance chain wh1dh 1 

upon clearing the chain, will be shifted out as a 
one. At configuration tiMe, the SMC will count the 
nuMber of ONLINE's it shifted out and deterMine t·he 
nuMber of cards in the systeM. It will then shift ... in 
this nuMber to all MOC's. 

RAMEMERl3:0) 

On the fifth and sixth clock of a MeMory cycle, the 
MOC will report its error status on the MeMory bus. 
The error code is as follows: 

0000 - special case, no MDC presently 
drives these lines 

0001 - no error 
0010 - single bit data error 
0100 - single bit address error 
0111 - Multiple single bit data Brrors 
1000 - undefined 
1011 - Multi-bit data errors, uncorrectable 
I 101 - Multi-bit address errors, 

uncorrec t . .:i.b l.e 
1110 - internal Malfunction 

Errors have precedence according to their binary 
weight. 
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J 0. 1. 2 MCTRL INTERFACES (Continued) 

RCRDTYP( 3: 0 :• 

One of four decode of RAMPOP and RAMSIZE: 

RCRDTYP0 
RCRDTYPJ 
RCRDTYP2 
RCROTYP3 

256K RAMS AND HALF POPULATED 
256K RAMS AND FULLY POPULATED 

'.JM RAMS ANO HALF POPULATED 
JM ANO FULLY POPULATED 

These lines are held low while in Maintenance Mod~. 

BUSY 

To the data arrays in order to gate one of sixteen 
BUSIES on to the backplane. BUSY will go true on 
DOUBLE coMMands and on a refresh request. In She 
case of a DOUBLE, BUSY will go true at the start\0 of 
the read and stay high until the write back, or ~ny 
other instruction has been requested. Meanwhile, It 
is understood that the requester of the DOUBLE will 
ignore the BUSY on the write portion. It should 
be noted that if the requester of the Double 
does not coMplete the write-back within 32 
Mclocks, the operation will tiMeout and Busy 
will be reset to a low. If an on-board 
request for a refresh requires servicing, BUSY will 
go true for six clocks to flag the requesters of an 
iMpending refresh operation. If a coMMand is 
received during this period, it Must be executed and 
the refresh will have to wait until after c0Mplet1on 
of the operation. 

MODB8K 
Mbdule broken signal tells the CLKMNT2 array that 
there exists a hardware error and if appropriate, 
stop the clocks at once. MOOS will go true on the 
following occurrences: 

a) Data ECC logic failure 
b) Address ECC logic failure 
c) An inhibit parL~J error 
d) A RAMCYCLE 01erlapping a REFCYCLE 
e) A refresh counter error 
f ) A refresh address error 
g) A refresh request error 
h) A COMMand parity ( CPARERR) error 
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10. 1. 2 MCTRL INTERFACES (Continued) 

MEMCABSRC 

Each MDC drives MeMory cabinet source on tre 
backplane. The signal is asserted true the bus cycle 
iMMediately prior to any bus cycle in which the MOC 
will be driving the backplane. 

RCNTRC< 2: 0 l 

These lines 'Control the discrete refresh interval 
counters as follows: 

000 Parallel load 
011 - Count up 
101 Clear 
110 Shift right 
111 - Hold 

The counters load all zeros after a refresh has b~en 
coMpleted, i.e. start the interval over. ~he 

counters only count every other clock. They are 
cleared on a CLEARO, and are sh1ftable. 

REFADR<9:0l 

The refresh address sent to the address array. The 
refresh address counter is increMented by TCOUNTL Gr 

FORCE, iMMed1ately prior to gating out REFADR(9:0l. 

SHOUTD 

The data chain serial shift output. 

SHOUTM 

The Maintenance chain serial shift output. 
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10. 1. 3 

10. 1 . 4 

MCTRL FAULT DETECTION 

The "coMMand" lines froM the address array to the 
array are parity protected. The INHIBIT 11ne 
backplane is also parity protected. 

control 
froM the 

Faults in the refresh address counter are detected by parity 
prediction. The refresh interval counter has a fault 
detection scheMe as described under Inputs: RCCHECK. The 
on-board refresh request signal, TCOUNTL, is checked for 
proper operation by Making sure it goes away two claFka 
later. 

The physical address and NMBR<3:0) are XOR-ed and repo~ted

as KMSCRCID(5). 

Of course the control array is responsible for reporting 
data and address errors. Their fault detection techniq~es 
are covered in their respective specifications and will not 
be repeated here. 

MCTRL BOARD TEST FACILITIES 

Besides the serial shift chains, the control array has a 
CORRECT flip-flop which when loaded with a 1 will allow the 
data arrays to correct single bit READ data errors froM the 
raM Matrix. 
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10.1.S MCTRL SHIFT CHAHJ DEFINITION 

THE TOTAL DATA CHAIN !through the MCTRL and the 
discrete refresh interval counter) IS PRESENTED HERE: 

FFtt: NAME DESCRIPTION 

ASHIFTINF03P SHIFT IN TO BOARD !BP PIN S4P4> 
------------ ENTER CONTROL ARRAY 

001 DREQS0H 
002 DREQSlH 
003 OREQS2H 
004 OREQS3H 
005 DREQS4H 
006 MNTMODH 
007 MODBRf<H 
008 ONLINEH 
009 REFBUSYH 
010 RWAIT1H 
011 RWAIT2H 
012 RWAIT3H 
013 RWAIT4H 
014 RWAIT5H 
015 REFCYClH 
016 REFCYC2H 
017 REFCYC3H 
018 REFCYC4H 
019 REFRASEH 
020 RCNTR0H 
021 RCNTR 1 H 
022 RCNTR2H 
023 RCNTR3H 
024 RCNTR4H 
025 RCNTR5H 
026 RCNTR6H 
027 RCNTR7H 
028 RCNTR8H 
029 RCNTR9H 
030 RCNTRPH 
031 RICCHl<BH 
032 RICHOLDL 
033 FRCSTRBH 
034 FRCREFH 

DATA CHAIN REQUEST STATE 0 
DATA CHAIN REQUEST STATE 1 
DATA CHAIN REQUEST STATE 2 
DATA CHAIN REQUEST STATE 3 
DATA CHAIN REQUEST STATE 4 
MAINTENANCE MODE 
MODULE FAIL 
ONLINE CONTROL FF 
REFRESH BUSY 
REFRESH WAIT STATE 
REFRESH WAIT STATE 2 
REFRESH WAIT STATE 3 
REFRESH WAIT STATE 4 
REFRESH WAIT STATE 5 
REFRESH CYCLE STATE 
REFRESH CYCLE STATE 2 
REFRESH CYCLE STATE 3 
REFRESH CYCLE STATE 4 
REFRESH RAS CYCLE END 
REFRESH ADDRESS COUNTER BIT 0 
REFRESH ADDRESS COUNTER BIT 
REFRESH ADDRESS COUNTER BIT 2 
REFRESH ADDRESS COUNTER BIT 3 
REFRESH ADDRESS COUNTER BIT 4 
REFRESH ADDRESS COUNTER BIT 5 
REFRESH ADDRESS COUNTER BIT 6 
REFRESH ADDRESS COUNTER BIT 7 
REFRESH ADDRESS COUNTER BIT 8 
REFRESH ADDRESS COUNTER BIT 9 
REFRESH ADDRESS COUNTER PARITY BIT 
REFRESH INTERVAL COUNTER CHECK BIT 
REFRESH INTERVAL COUNTER HOLD COUNT 
FORCE REFRESH STROBE 
CLOCKED FORCE REFRESH SIGNAL 
EXIT CONTROL ARRAY 

--Burroughs Prior Written Conseni Required For Disclosure Of This Data--



+--------------
i'Z/=? 1 % 

BURROUGHS CORPORATION 
SYSTEMS DEVELOPMENT GROUP 
PASADENA PLANT 

+-------------------------+ 

COMPANY +-----------~----------------------------

CO~JF I DENT I AL SYSTEMS DESIGN SPECIFICATION kev. 8 Page 54 

10.1.5 MCTRL SHIFT CHAIN DEFINITION (Continued) 

DATA CHAIN DEFINITION <CONTINUED) 

------------ ENTER DISCRETE REFRESH INTERVAL COUNTER 
035 RICNTR0H REFRESH INTERVAL COUNTER BIT 0 
036 RICNTRIH REFRESH INTERVAL COUNTER BIT 
037 RICNTR2H REFRESH INTERVAL COUNTER BIT 2 
038 RICNTR3H REFRESH INTERVAL COUNTER BIT 3 
039 RICNTR4H REFRESH INTERVAL COUNTER BIT 4 
040 RICNTRSH REFRESH INTERVAL COUNTER BIT 5 
041 RICNTR6H REFRESH INTERVAL COUNTER BIT 6 
042 RICNTR7H REFRESH INTERVAL COUNTER BIT 7 

------------ EXIT DISCRETE REFRESH INTERNAL COUNTER 
------------ ENTER CLOCK/MAINT ARRAY 
------------ EXIT CLOCK/MAINT ARRAY ·, 
X3SHIFTOUT$P SHIFT OUT FROM BOARD (BP PIN S6P6l 

THE MAINTENANCE CHAIN: 

FF# NAME DESCRIPTION 

ASHIFTINF03P SHIFT IN TO BOARD (BP PIN S4P4l 
------------ ENTER CONTROL ARRAY 

001 MREQS0H 
002 MREQSlH 
003 MREQSZH 
004 MREQS3H 
005 MREQSOFFH 
006 SOURCEH 
007 REPORTH 
008 ECORRENH ' 
009 LNMBR0H 
010 LNMBRlH 
01 I LNMBR2H 
012 LNMBR3H 
01 3 LLOGA00H · 
014 LLOGADIH 
015 LLOGAD2H 
016 LLOGA03H 
017 OBLBSYH 
018 MONLINEH 
019 BUSYCTR0H 

MAINTAINENCE CHAIN REQUEST STATE 0 
MAINTAINENCE CHAIN REQUEST STATE 
MAINTAINENCE CHAIN REQUEST STATE 2 
MAINTAINENCE CHAIN REQUEST STATE 3 
MAINTAINENCE CHAIN REQUEST OFF 
SOURCE DATA BUS 
REPORT NOT MOC IO AND ERROR CODE 
ERRROR CORRECT ENABLE 
LATCHED MDC COUNT NUMBER BIT 0 
LATCHED MDC COUNT NUMBER BIT 
LATCHED MOC COUNT NUMBER BIT 2 
LATCHED MDC COUNT NUMBER ~IT 3 
LATCHED CARO LOGICAL ADDRESS BIT 0 
LATCHED CARD LOGICAL ADDRESS BIT 
LATCHED CARD LOGICAL ADDRESS BIT 2 
LATCHED CARQ LOGICAL ADDRESS BIT 3 
DOUBLE CYCLE BUSY 
MONITOR OF DATA CHAIN ONLINE FF 
BUSY TIMEOUT COUNTER BIT 0 
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10. i. 5 MCTRL SHIFT CHAIN DEFINITION (Continued) 

MAINTENANCE CHAIN DEFINITION (CONTINUED> 

FF# NAME DESCRIPTION 
------------ . ----------------------------------

020 BUSYCTRlH BUSY TI MEO UT COU~JTER BITl 
021 BUSYCTR2H BUSY TIMEOUT COUNTER BIT2 
0"? ...... BUSYCTR3H BUSY TIMEOUT COUNTER BIT3 
023 BUSYCTR4H BUSY TIMEOUT COUNTER BIT4 
024 BUSYCTRSH BUSY TIMEOUT COUNTER BITS 
025 BUSYCTRPH BUSY ~IMEOUT COUNTER PARITY BIT 
026 LMEMBUSH LATCHED MEMBUS 

------------ EXIT CONTROL ARRAY 
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10.1.6 MCTRL PIN-OUT 

CONTROL ARRAY PIN 
PIN NAME 11: I/O 

ADRAMEN 
ADRERR 
ADRSBE 
BUSY 
CABNETJ 
CLEARO 
CLEARM 
CU< DATA 
CL KEN 
CU<MNT 
CU'.READL 

CMDPAR 
CORRECT 
ERROR! 
ERROR2 
ERROR3 
ERROR4 
ERRORS 
ERRORS 
ERROR? 
ERRORS 
FORCE 
HOLD 
HOLOADR 
INHDATXA 

INHOATX8 

KMSRCI00 
KMSRC ID 1 
l<MSRC ID2 

. r'.MSRC I03 
r'.MSRC ID4 
hMSRC IDS 
LMEMCMD0 
LMEMCMOl 
LMODSEL0 
LMOOSELl 
LMODSEL2 
LMODSEL3 

AZ 
N12 
Nl 1 
E3 
Nl 
Bl 
A3 
B3 
Pl 
A4 
J14 

P2 
013 
813 
86 
B12 
B7 
811 
88 
810 
89 
R4 
D14 
R2 
D2 

E2 

El 
L3 
F2 
L2 

OS0 
I-R 
I-R 
02S 
I 
I 
I-R 
I-R 
I 
I-R 
050 

I-R 
025 
I-R 
I-R 
I-R 
I-R 
I-R 
I-R 
I-R 
I-R 
I-A 
025 
050 
I-A 

I-A 

025 
025 
025 
025 

F 1 025 
M3 025 
L14 I-R 
M15 I-R 
M14 I-R 
R3 I-R 
P13 
P15 

I-R 
I-R 

OESCPITION OF PIN SIGNAL 

RAM ADDRESS ENABLE TO AA. 
ADDRESS ERROR FROM AA. 
ADDRESS SINGLE BIT ERROR FROM AA. 
BUSY TO ALL DA. 
CABINET LOCATION JUMPER BIT <BP-S2P7l. 
DATA CLEAR FROM CLKA. 
MAINT CLEAR FROM CLKA. 
0-CLOCK FOR CTRLA D-CHAIN FROM CLKA. 
CLOCK ENABLE FROM BP - AA0ENRAMC~OP. 
M-CLOCK FOR CTRLA M-CHAIN FROM CLKA. 
M-MODE CLK PULSE TO AA 
(CU< READ DATA). 
COMMAND PARI1Y BIT FROM AA. 
CORRECT TO ALL DA. 
ERROR SIGNAL FROM DA!. 

DA2. 
DA3. 
DA4. 
DAS. 
DA6. 
DA?. 
DAB. 

FORCE REFRESH FROM BP. 
HOLD SIGNAL TO ALL DA. 
HOLD SIGNAL TO AA. 
INHIBIT DRIVING 0-BUS SIGNAL BIT 
< 8P-I0P4). 
INHIBIT DRIVING D-BUS EVEN PARITY 
BIT (8P-I0P6l. 

"' '" 

CARD IDENTIFICATION BUS BIT 0 TO 5?. 
TC< EP. 

2 TO c:. 

3 TO 2F. 
l(MEM) TO SP. 
PARITY TO BP. 

LATCHED MEM COMMAND BIT 0 FROM AA. 
LATCHED MEM COMMAND BIT 1 FROM AA. 
MOC SELECT <LOG ADRl BIT 0 FROM AA. 

( " " ) 

( " 
( " 

II ) 

" ) 

2 
3 
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10. I. 6 MCTRL PIN-OUT (Continued) 

CONTROL ARRAY PIN 
PIN NAME # I/O 

LMODSEL4 
DLMEMBUS 
MCABSRC 
MEMBUS 
MODBRI< 
MNTCRDJ0 
MNTCROJl 
MNTCRDJ2 
NMBRMDC0 
NMBRMDCl 
NMBRMDC2 
NMBRMDC3 
RAMEMER0 
RAMEMERl 
RAMEMER2 
RAMEMER3 
RAMP OP 
RAMS EL 
RAMSIZE 
RASL1 
RASL2 
RASL3 
RASL4 
RASADR0 
RASADRl 
RCCHECK 
RCCHKEN 
RCNTRC0 
RCNTRCl 
RCNTRC2 
RCRDTYP0 
RCRDTYPl 
RCRDTYP2 
RCROTYP3 
READ 
REAOCU< 
READOL. '3 
REFADR0 
REFAORl 
REFADR2 

R13 
N13 
C2 
B12 
N3 
P4 
N4 
NS 
K2 
M2 
~: 1 

I-R 
I-R 
02S 
I 
050 
I 
I , 
I 
02S 
02S 
02S 

N2 02S 
FIS 02S 
F14 02S 
~:1s 02s 
K14 025 
CS I 
E13 025 
J2 I 
B14 050 
015 050 
G15 050 
H14 050 
C 12 I-R 
Cl 1 I-R 
C 15 I-R 
G14 I 
E15 050 
R14 050 
P14 050 
L15 025 
L13 025 
M13 025 
N14 025 
C14. 025 
03 025 
C13 050 
Ml 050 
L 1 050 
J 1 050 

DESCPITION OF PIN SIGNAL 

MOC SELECT (LOG ADRl BIT 0 FROM 
DELAYED LATCHED MEMBUS FROM AA. 
MEMORY CABINET SOURCE TO BP PIN 
MEMBUS CLOCK OFF BACKPLANE. 
MODULE BROKEN SIGNAL TO CLKA. 
MAINT CARD LOC JMPR BIT 0 FROM 

AA. 

R2P7. 

BP. 
1 
2 

COUNT OF ON MDCS, BIT 0 TO BP. 
1 

COUNT OF ON MOCS, BIT 2 TO BP. 
3 

"0 

RAM MEMORY ERROR BUS BIT 0 TO BP. 

2 
3 

',o 

FULL/HALF POP BOARD FROM BO JUMPER. 
RAM SELECT TO ALL DA. 
1M/256K RAM DIE FROM BO JUMPER. 
RAS THRU LS&B TO FIRST BLOCK OF RAM. 
RAS THRU LS&B TO SECOND BLOCK OF RAM. 
RAS THRU LS&B TO THIRD BLOCK OF RAM. 
RAS THRU LS&B TO FOURTH BLOCK OF RAM. 
RAS ADDRESS BIT 0 FROM AA. 
RAS ADDRESS BIT 1 FROM AA. 
COUNTING CHECK BIT FROM RC. 
RC CHECK ENABLE FROM AA - JMPRTRU2. 
REFRESH CNTR CTRL BIT 0 TO RC. 

2 
256K RAMS & HALF POP BOARD TO BP. 
256K RAMS & FULC· POP BOARD TO BP. 
1M RAMS & HALF POP BOARD TO BP. 
1M RAMS & FULL POP BOARD TO BP. 
READ RAM DATA TO ALL DA. 
DATA CLOCK FROM CLKMNT2. 
READ TO RDATA-TE. 
REFRESH ROW AOR BIT 0 TO AA. 

2 
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I 0. I . 6 MCTRL PIN-OUT (Continued) 

CONTROL ARRAY PIN 
PIN NAME # I/O DESCPITION OF PIN SIGNAL 

REFADR3 
REFADR4 
REFADRS 
REFADR6 
REFADR7 
REFADRB 
REFADR9 
ROWAOEN 
SBEl 
SBE2 
SBE3 
SBE4 
SBES 
SBEG 
SBE7 
SBEB 
SHIFTD 
SHIFTM 
SHIFTIND 

SHIFTINM 

SHOUTD 
SHOUTM 
SORCEBPL 

H2 
Hl 
G2 
GI 
Dl 
Cl 
B2 
JJS 
A13 
A6 
A12 
A7 
Al 1 
AB 
A10 
A9 
B4 
C4 
AS 

BS 

OS0 
050 
OS0 
OS0 
050 
OS0 
OS0 
OS0 
I-R 
I-R 
I-R 
I-R 
I-R 
I-R 
1-R 
I-R 
I 
I-R 
I 

REFRESH ROW ADR BIT 3 TO AA. 
4 

,,. 
s 
6 
7 
B 
9 

ROW ADDRESS ENABLE TO AA. 
SINGLE BIT ERROR FROM DAI. 

DATA SHIFT FROM CLKA. 
MAINT SHIFT FROM CLKA. 

DA2. 
DA3. 
DA4. 
DAS. 
DA6. 
DA7. 
DAB. 

DATA SHIFT CHAIN INPUT FROM BP 
SHIFTIN. 

I-A MAINT SHIFT CHAIN INPUT FROM BP 
SHIFT HJ. 

H1S OS0 DATA SHIFTOUT TO AA SHIFTIN. 
A14 OS0 MAINT SHIFTOUT TO RC. 
E14 02S DRIVE BACKPLANE DATA BUS TO ALL 

DATA ARRAYS 
B1S I-R TERMINAL COUNT LOW FROM RC. 

·. 

TCOUNTL 
WRTENL N15 OS0 WRITE SIGNAL THRU LS&B TO ALL RAM 

SIPS. 
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10. I. 6 MCTRL PIN-OUT !Continued) 

DEFINITION OF ABBREVIATIONS: 
AA 
CLl<A 
CTR LA 
BO 
BP 
DA# 
I 
I-A 
I-B 
I-R 
LS&B 
RC 
RDATA### 

RDATA-TE 
XDATA#U 

ADDRESS ARRAY. 
CLOCI< ARRAY. 
CONTROL ARRAY. 
CIRCUIT BOARD. 
BAC~'.PLANE. 

DATA ARRAY, WHERE# IS THE USAGE NUMBER ( 1 TO 8). 
INPUT, NO TERMINATION. 
INPUT, WITH ACTIVE TERMINATOR LOCATED NEAR CTRLA. 
INPUT, WITH ACTIVE TERMINATOR LOCATED NEAR BP. 
INPUT, WITH 50 OHM RESISTIVE TERMINATORS. 
ECL-TTL LEVEL SHIFTERS & TTL BUFFERS. 
DISCRETE REFRESH COUNTER. 
BIDIRECTIONAL DATA BUS BETWEEN THE DATA ARRAYS ·0 

AND THE ECL/TTL LEVEL SHIFTERS. ### IS THE 
BIT NUMBER. 
TTL-ECL LEVEL SHIFTERS ON T~E RDATA### BUS. 
BIDIRECTIONAL DATA BUS"BETWEEN THE DATA ARRAYS 
AND THE MDC'S BACKPLANE CONNECTOR. ### IS THE 
BIT NUMBER. 
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10.2 ADDRESS ARRAY - MDADD 

MDADD 
2835-0874 

MCA2ECL 

IN >===I REFADR<9:0 LMEMCMD< 1 : 0 :===> OUT 
IN >===: RAMADR< 21 : 0) LMODSEL(4:0) i===> OUT 
IN >===: MODS EL< 4: 0 > RASADR<l:0) l===> OUT 
IN >===t MEMREQID< 2: 0) ADRAM<9:0) l===> OUT 
IN >-===: MEMCMD< 1 : 0) CLKDAO< 8: l ) : ===)· OUT 
IN >===i ADDRECC<6:0) 
IN >===l CLKDAI<B: 1 ) PRECASN :---> OUT 

LSMCTIME :---> OUT . 
IN >---: CLKREADL ADRPAR1 :---> OUT .. 
IN >---: RAMSIZE ADRPAR2 :---> OUT '• 

IN .>---: ROWADREN CMDPAR :---> OUT 
IN '>---l HOLDAD8 ADRERR :---> OUT 
IN ·····---I .· I CORRECT ADRSBE I---'~ I ,- OUT 
IN ADRAMEN SHIFTOUT l---> OUT 

IN >---t SHIFT JMPRTRU< 2: 1 ) l===> OUT 
IN ·--- SHIFTIN 
IN ·. --- : CLEAR 

IN >---: ME MB US 
IN .>---l CLKAA 
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10. 2. 1 MOADD FUNCTIONAL OVERVIEW 

The MDADO array has 4 priMary functions: 

1 l Register the address and coMMand field off the MeMory 
backplane. 

2) Provide row, coluMn, and refresh address Muxing ·to 
dynaMic raM Main MeMory. 

3) Distribute clocks to the data arrays. 

4) Detect and ~eport errors that occur on the backplane~ 

The MDADD captures the address and coMMand field off the 
MeMory backplane. The coMMand and Modsel lines ,are 
transMitted, along with a coMMand parity bit, to the cont~ol 
array for decoding and coMparison. 

On receipt of a valid COMMand, the MDADD is responsible for 
Muxing the row and coluMn address to the dynaMic raMs. The 
array will function for both 256k and lM draMs. 

The refresh address is sent froM the control array and M0st 
be gated out to the raMs when a refresh is requested by the 
control array. 

Eight Maintenance clocks are received froM the CLKMNT2 array 
and are distributed to the data arrays. This is done in 
order to capture the read data if the MDC has been put in 
Maintenance Mode <Mclks stopped) while in the Middle of a 
read instruction. The Mclks are "anded" with a signal called 
CLKREAD to accoMplish this. CLKREADL is generated at the 
proper tiMe in the control array froM the free running data 
clock. Due to various reasons including nuMber of outputs 
and board location, it was con~enient to due this gating 1n 

the MDADD. 

The MDAOD array reports single (correctable) and Multi-bit 
(uncorrectable) errors to the control array. An input has 
been provided which allows the MDADO to correct the address 
~nd coMMand field before registering, or to latch the data 
as received off the backp.lane. 
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10.2.2 MDADD INTERFACES 

REFAOR\ 9: 0 l 

Refresh address inputs froM the refresh 
counter in the control array. The counter 
increMented by either an on card refresh 
counter overflow or a backplane forced 
coMMand. These lines are low except when a 
is taking place. 

RAMAOR( 21 : 0) 

address 
will be 

interval 
refresh 
refr.e'sh , -

This is the MeMory backplane block address. The MDC 
requires 19 to 22 bits of address depending on 1he 
type .and nuMber of RAM chips it contains A bo~rd 
that· is half-populated with 256k-bit chips requires 
19 bits, whil~ a fully populated board with 1Meg?bit 
chips requires 22 bits. 

MODSEU 4: 0 > 

When the Module select is "10" hex through "1F" hex, 
MeMory data cards are selected. This field is 
latched in the MDADD and sent to the control array. 

MEMREQID( 2: 0 > 

This is the MeMory requester 
These bits are used 
correction-detection logic 
fUnct ion on MDC. 

MEMCMD( 1 : 0 > 

identification 
the address in 

and serve no 

field. 
err'.Jr 
other 

The coMMand bits are latched · in the MDAOO 3nd 
transM1tted to the control array. Valid coMMands 
are: 

00 READ-MODIFY-WRITE (DOUBLE) 
01 - WRITE 
10 - READ PUBLIC 
11 - READ PRIVATE 
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10.2.2 MOADO INTERFACES (Continued) 

The MOC Makes no distinction between a read private 
and read public. The different read types are used 
by MCACM and IOMC to Maintain cache consistency. 

ADDRECC(6:0) 

The 32 bit address bus is protected by 7 bits of 
ECC. The ECC encoding encoMpasses the following 4 
f i e l d s : c o MM a n d , r e q u e s t or i . d . , Mo du 1 e s e l e c t , .an ci 
block address. 

CLl<DA I ( 8: 1 l 

Eight Mclks froM the CLKMNT2 array. These clocks ,are 
gated with CLOCKREADL and distributed to the d~ta 
arrays. 'c-

CLl<READL 

NorMally high. This signal is used to register the 
read data if the MDC was placed into Maintenance 
Mode <Mclks stopped) before the read operation was 
allowed to coMplete. This signal will provide a 
low-to-high transistion on the fifth systeM clock of 
a read coMMand. 

RAMSIZE 

A low indicates 256k-bit RAMS are on the board. A 
high indicates that IM-bit RAMS are utilized. 

ROWAOREN 

A high-to-low transition on this input will switch 
the DRAM address outputs, ( ADRAM), frofV1 rOL..i to 
coluMn. It will also fire PRECA~N. 

HOLDAOR 

FroM the control array. A high on this input iMplies 
a request and therefore all registers in the MDADD 
are to be held. The only exception is the 
MEMBUS flip-flop. 
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10. 2. 2 MDADO INTERFACES (Continued) 

CORRECT 

A high on this signal will allow the MDAOD to 
correct all single bit address errors received off 
the backplane before they are registered. This ~1n 

is controlled by a backplane juMper. 

ADRAMEN 

On a refresh, this signal should go low to allow the 
refresh address to pass out on ADRAM(9:0). 

SHIFT 
," 

Serial shift chain enable signal froM the clock ~nd 
Maintenance chip. 

SHIFTIN 

The serial shift chain input. 

CLEAR 

Maintenance reset signal. This is an asynchronous 
clear provided CLKAA is high. 

MEMBUS 

Half the frequency of the systeM clock. Can be 
c9nsidered as the final qualifier for a request. 
This signal is latched in the MDADD and sent to the 
control array. 

CU<AA 

The norMal systeM Mclk out' of the clock and 
Maintenance chip. 
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10.::. = MOAOO INTERFACES (Continued) 

Outputs: 

LMEMCMO( 1: 0 l 

The latched coMMand bits. Sent to control array.· 

LMODSEL(4:0) 

The latched Module select field. Sent to control 
array. 

RASADR< 1 : 0 l 

These are the RAM address lines which are sent ·1 to 
the control array. There they are decoded to serid a 
RAS to only 1 of 4 banks of MeMory. 

ADRAM<':l:0l 

The Multiplexed row, coluMn, and refresh address .to 
the RAMs. 

CU'. DAO( 8: 1 l 

The eight clocks for the data arrays. The logical 
"and" of CLKREAOL and a norMal Mclk. 

PRECASN - Low active 

This output goes low when the ROWADREN input goes 
lbw, i.e. it is tiMe to send the coluMn address out 
to the RAMS. The signal is then run into a delay 
line before it becoMes the coluMn address strobe 
(CASI to the RAMS. The delay line allows t1Me for 
the address to get to the sips. 

LMEMBUS 

Latched MEMBUS. This signal is sent to a delay line 
and then to the control array. This is the'.only 
register in MOADD which is not held by HOLOAOR. 
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10. 2. 2 MOADD INTERFACES (Continued) 

AORPARl 

Address parity bit 1 is the exclusive or of the 
MOOSEL field and RAMAOR bits 00, 01, 02, 03, 04, 05, 
06, 07, 08, 19, and 20. When CORRECT is high fhis 
parity bit is derived froM the corrected address 
f i e l d . If no t , A 0 PAR 1 w il l be c a l c u l a t e d w it h t. he 
above listed bits as they are received off .,t'he 
backplane. This bit is sent to all data arrays :and 
is XOR~d with data bits 00 and 39 when both wri~ing 
and reading to RAM MeMory. This was done to detect
an address short in the RAM array. For instance, 
suppose data was not writ ten to its target addr,e-s s 
because of a stuck-at-zero address line. Then wben 
reading the stuck-at address, the ADRPAR bits <there 
are two) will be different (one or both) and the 
corresponding data bits will not be flipped to their 
true states. Thus, a double bit error is reported. 

AORPAR2 

The XOR of RAMAOR bits 09, 10, 11, 12, 13, 14, 15, 
16, 17, 18 and 21. This bit is also sent to all data 
arrays and is XOR'd with data bits 01 and 38. See 
ADRPARl above. 

CMDPAR 

This is the 
which is sent 
It is the XOR 
MOOSEL bits 
control array 
single bit 
array. 

ADRERR 

e/,clusive-or of the "coMMand" field 
across the board to the control arra;. 
of SMC TIME, MEMC MO 1 , MEMCMD0, and the 
at the tiMe ADRHOLO goes true. The 
can use this parity bit to check for 

errors on these inRuts froM the addres5 

Signals the control array that an address error has 
occurred. 
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10. 2. 2 

10.2.3 

10.2.4 

MDADD INTERFACES <Continued) 

ADRSBE 

Signals the control array that a single bit address 
error was received. 

SHIFTOUT 

The serial shift chain output. 

JMPRTRU< 2: 1 ) 

Provides ECL true levels to backplane <BP-S3P5) and 
to board juMpers. 

MDADD FAULT DETECTION 

The MDADD can correct all single bit address errors on the 
backplane. It can detect Multi-bit errors. Both errors are 
reported to the control array and subsequently to the systeM 
Maintenance controller. 

The bits of the coMMand field which cross the pc board to 
the control array are protected by parity. An error detected 
here would be reported by the control array as a hardware 
error - MODBRK. 

The MDADD also provides a MechanisM for detecting address. 
faults in the RAM Matrix. The scheMe is described in Section 
10.1.2 under ADRPAR1 and will not be repeated here. 

MDADD BOARD TEST FACILITIES 

The CORRECT input, which in norMal opera·tion should be tied 
true, is provided to latch the address directly off the 
backplane by bypassing the ECC logic. 
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10.2.5 MOAOD SHIFT CHAIN DEFINITION 

FF# NAME DESCRIPTION 
------------ ------------------------------

0 0 I LRAMADR00H - LATCHED RAM ADDRESS BIT 00 
002 LRAMADR01H - LATCHED RAM ADDRESS BIT 01 
003 LRAMADR02H - LATCHED RAM ADDRESS BIT 02 
004 LRAMADR03H - LATCHED RAM ADDRESS BIT 03 
005 LRAMADR04H - LATCHED RAM ADD.RESS BIT 04 
006 LRAMADR05H - LATCHED RAM ADDRESS BIT 05 
007 LRAMADR06H LATCHED RAM ADDRESS BIT 08 
008 LRAMADR07H - LATCHED RAM ADDRESS BIT 07 
009 LRAMADR08H - LATCHED RAM ADDRESS BIT 08 
010 LRAMADR09H - LATCHED RAM ADDRESS BIT 09 
011 LRAMADR10H - LATCHED RAM ADDRESS BIT 10 
012 LRAMADR 11 H - LATCHED RAM ADDRESS BIT 11 
013 LRAMADR12H - LATCHED RAM ADDRESS BIT 12 ., 

.,· 
014 LRAMADR13H - LATCHED RAM ADDRESS BIT 13 
015 LRAMADRl4H - LATCHED RAM ADDRESS BIT 14 
016 LRAMADRISH - LATCHED RAM ADDRESS BIT 15 
017 LRAMADR1SH - LATCHED RAM ADDRESS BIT IS 
018 LRAMADR17H - LATCHED RAM ADDRESS BIT 17 
019 LRAMADRl8H - LATCHED RAM ADDRESS BIT 18 
020 LRAMADR19H - LATCHED RAM ADDRESS BIT 19 
021 LRAMADR20H - LATCHED RAM ADDRESS BIT 20 
0"" '-'- LRAMADR21H - LATCHED RAM ADDRESS BIT 21 
023 LMODSEL0H - LATCHED MODULE SELECT BIT 0 
024 LMODSE.LIH - LATCHED MODULE SELECT BIT 1 
025 LMODSEL2H - LATCHED MODULE SELECT BIT 2 
026 LMODSEL3H - LATCHED MODULE SELECT BIT 3 
027 LMODSEL4H - LATCHED MODULE SELECT BIT 4 
028 LMEMCMD0H - LATCHED MEMORY COMMAND BIT 0 
029 LMEMCMDIH - LATCHED MEMORY COMMAND BIT 1 
030 LMEMBUSH - LATCHED BUS CYCLE TIMING SIGNAL <MEMBUS) 
031 AERRORH - ADDRESS BUS ERROR 
032 ASBEH - ADDRESS BUS SIGNAL BIT ERROR 
033 HLDERRH - HOLD ERROR 
034 AORPARIH - ADDRESS BUS PARITY BIT 1 TO DATA ARRAYS 
035 ADRPAR2H - ADDRESS BUS PARITY BIT 2 TO DATA ARRAYS 
036 CMDPARH - COMMAND PARITY BIT TO CONTROL ARRAY 
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10.2.6 MDADD PIN-OUT 

ADDRESS ARRAY PIN 
PIN NAME # I/O 

ADDRECC0 
ADDRECC1 
ADDRECC2 
ADDRECC3 
ADDRECC4 
ADDRECC5 
ADDRECC6 
ADRAM0 
ADRAMI 
ADRAM2 
ADRAM3 
ADRAM4 
A DRAMS 
ADRAM6 
ADRAM7 
ADRAMB 
ADRAM9 
ADRAMEN 
ADRERR 
ADRPARl 
ADRPAR2 
ADRSBE 
CLEAR 
CLKAA 
CLKDAI 1 
CLKDAIZ 
CLKDAI3 
CLKDAI4 
CLKDAIS 
CLKDAI6 
CLKDAI7 
CLKDAIB 
CLKDA01 
cu:DA02 
CLKDA03 
CLKDA04 
CLKDAOS 
CLKDA06 
CLKDA07 
CLKDA08 

R 11 I-A 
P12 I-A 
R12 I-A 
P 13 I-A 
R13 I-A 
Pl4 I-A 
R14 I-A 
A14 050 
C13 OS0 
EIS OS0 
Bl OS0 
BlS OS0 
HIS OS0 
D13 OS0 
B14 OS0 
E3 OS0 
JlS OS0 
C4 I-R 
B2 OS0 
E14 025 
F14 025 
C3 OS0 
J2 I-R 
C12 I-R 
GI I-R 
HI I-R 
J 1 I-R 
K 1 I-R 
H 14 I-R 
Jl4 I-R 
Ll3 I-R 
M 13 I-R 
E2 OS0 
F2 050 
G2 050 
HZ 050 
FIS 050 
DIS 050 
D14 050 
G15 050 

DESCPITION OF PIN SIGNAL 

ADDRESS ECC BIT 0 FROM BP. 

2 
3 
4 
5 
6 

ADDRESS BIT 0 THUR LS&B TO RAM SIPS. 
1 

. " 

2 
3 
4 
5 
6 
7 
8 
9 

"' 

RAM ADDRESS ENABLE FROM CTRLA. 
ADDRESS ERROR SIGNAL TO CTRLA. 
ADDRESS PARITY BIT .1 TO ALL DA. 
ADORES S PARITY BIT ·z TO ALL DA. 
ADDRESS SINGLE BIT ERROR TO CTRLA. 
CLEARO FROM CLKA. 
6-CLOCK FOR AA D-CHAIN FROM CLKA. 
D-CLOCK FOR ROUTING TO DA FROM CLKA. 

D-CLOC~: * CLKREADL TO DA 1 CLOO'.. 

* 
* 

DA2 
DA3 
DA4 
DAS 
DAS 
DA? 
DAS 
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10.2.6 MOADO PIN-OUT <Continued) 

ADDRESS ARRAY PIN 
PIN NAME # I!O 

CLKREAOL 

CORRECT 
HOLDAOR 
CMDPAR 
JMPRTRU 1 
JMPRTRU2 
LMEMCM00 
LMEMCMO! 
LMOOSEL0 
LMODSELl 
LMOOSELZ 
LMOOSEL3 
LMOOSEL4 
LMEMBUS 

MEMCMD0 
MEMCMD1 
MEMRQID0 
MEMRQID 1 
MEMRQID2 
MODSEL0 
MODSEL1 
MODSEL2 
MOOSEL3 
MODSEL4 
PRECASN 

RAMADR00 
RAMADR01 
RAMADR02 
RAMADR03 
RAMADR04 
RAMADR05 
RAMADR06 
RAMADR07 
RAMADR08 
RAMADR09 
RAMAOR10 
RAMADR 11 
RAMADR12 

A? 

87 
AB 
N3 
Kl4 
K15 
Cl 
Dl 
CZ 
D2 
03 
El 
Ff 
N13 

P15 
Nl4 

.LI 
L2 
Ml 
Nt5 
M14 

I-R 

I 
I-R 
050 
050 
050 
050 
050 
050 
050 
050 
050 
050 
050 

I-A 
I-A 
I-A 
I-A 
I-A 
I-A 
I-A 

M15 I-A 
L14 I-A 
lt5 I-A 
Ct4 050 

M2, .I-A 
' Nl I-A 

N2 I-A 
Pl I-A 
PZ I-A 
RZ I-A 
R3 I-A 
P4 I-A 
R4 I-A 
PS I-A 
PS I-A 
P6 I-A 
R6 I-A 

DESCPITION OF PIN SIGNAL 

PULSE FROM CTRLA CM-MODE CLK READ 
DATA). 
ACTIVELY TERMINATED ON MOC. 
HOLD SIGNAL FROM CTRLA. 
COMMAND PARITY BIT TO CTRLA. 
ECL TRUE TO BP JMPRTRUE < BP-S3P5): 
ECL TRUE TO ON BOARD JUMPERS. 
LATCHED COMMAND BIT 0 TO CTRLA. 

'LATCHED COMMAND BIT 1 TO CTRLA. 
LATCHED MODSEL ADDRESS BIT 0 TO CTRLA. 

I . 
LATCHED MOOSEL ADDRESS BIT 2 TO CTRLA:. 

•. 
3 .. 

4 
LATCHED MEMBUS THRU DELAY LINE TO 
CTRLA. 
COMMAND BIT 0 FROM BP. 
COMMAND BIT 1 FROM BP. 
REQUESTOR ID BIT 0 FROM BP. 

1 
2 

MODULE SELECT BIT 0 FROM BP. 

2 
3. 
4 

PRECASN TO DELAY LINE TO GENERATE 
CASN. 
ADRRESS BIT 00 FROM BP. 

01 
02 

ADDRESS BIT 03 
04 

. " 05 
06 
07 
08 
09 
10 
11 
12 

FROM BP. 
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10.2.6 MDADD PIN-OUT <Continued) 

ADDRESS ARRAY PIN 
PIN NAME # I/O 

RAMADR13 
RAMADR14 
RAMADR15 
RAMADR16 
RAMADR17 
RAMADR18 
RAMADR19 
RAMADR20 
RAMADR21 
RAMSIZE 
RASAOR0 
RASADR1 
REFADR0 
REFADR1 
REFADR2 
REFADR3 
REFADR4 
REFADR5 
REFAOR6 
REFADR7 
REFADR8 
REFAOR9 
ROWADREN 
SHIFT 
SHIFT IN 
SHIFTOUT 
MEM8US 

P7 I-A 
R? I-A 
PB I-A 
RB I-A 
P9 I-A 
R9 I-A 
P 10 · I...,.A 
R 10 I-A 
P 11 I-A 
A13 I 
E13 050 
G14 050 
AS I-R 
85 I-R 
A6 I-R 
B6 I-R 
A9 I-R 
89 I-R 
A 10 I-R 
810 I-R 
A 12 I-R 
B 12 I-R 
N4 I-R 
NS I-R 
A3 I-R 
A2 050 
P3 I-A 

DESCPITION OF PIN SIGNAL 

ADDRESS BIT 13 FROM BP. 
14 
15 
16 
17 
18 
19 
20 
21 

RAM SIZE <256K/1M> FROM BO JMPR. 
RAS ADDRESS BIT 0 TO CTRLA. ., 

RAS ADDRESS BIT 1 TO CTRLA. 
REFRESH ADDRESS BIT 0 FROM CTRLA. 
REFRESH ADDRESS BIT 1 FROM CTRLA. · 
REFRESH ADDRESS BIT 2 FROM CTRLA. 
REFRESH ADORES S BIT 3 FROM CTRLA; · 
REFRESH ADDRESS BIT 4 FROM CTRLA. , 
REFRESH ADDRESS BIT 5 FROM CTRLA. 

'· 

.; 

REFRESH ADDRESS BIT 6 FROM CTRLA, 
REFRESH ADDRESS BIT 7 FROM CTRLA. 
REFRESH ADDRESS BIT 8 FROM CTRLA. 
REFRESH ADDRESS BIT 9 FROM CTRLA. 
RAM ROW ADDRESS ENABLE FROM CTRLA. 
SHIFTD FROM CLKA. 
SHIFTIN FROM OA8 SHIFTOUT. 
SHIFTOUT TO CLKA SHIFTIN. 
MEMBUS FROM BP. 
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10.2.6 MDADD PIN-OUT CContinuedl 

DEFINITION OF ABBREVIATIONS: 

AA 
CLl<A 
CTR LA 
BO 
BP 
DA# 
I 
I-A 
I-R 
LS&B 
RDA TAU# 

XDATAU# 

ADDRESS ARRAY. 
CLOCK ARRAY. 
CONTROL ARRAY. 
CIRCUIT BOARD. 
BACKPLANE. 
DATA ARRAY, WHERE # IS THE USAGE NUMBER ( 1 TO &l. -
INPUT, WITHOUT TERMINATION. 
INPUT, WITH ACTIVE TERMINATION. 
INPUT, WITH 50 OHM RESISTIVE TERMINATION. 
ECL-TTL LEVEL SHIFTERS & TTL BUFFERS. 
BIDIRECTIONAL DATA BUS BETWEEN THE DATA ARRAYS 0 

0 

ANO THE ECL/TTL LEVEL SHIFTERS. ### IS THE :~ 
BIT NUMBER <000 TO 191 l. 
BIDIRECTIONAL DATA BUS BETWEEN THE DATA ARRAYS 
AND THE MOC'S BACKPLAN~ CONNECTOR. ###IS THE' 
BIT NUMBER < 000 TO 191 ) . 
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10.3 DATA ARRAY - MDECC2 

IN 
IN 
IN 
IN 

IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 

IN 
IN 

IN 

IN 
IN 
IN 

IN 

I. 
I 

===>I 
===.>l 
===>l 
___ ..,~I 
---/I 

___ · .... l 
/ I 

--->l 
--->i 
--->: 
--->: 
--->I 
--->: 
--->! 

--->I 
--->~ 

===>: 

--->I 
--->I 
--->I 

--->I 

MDECC2 
2835-1 120 

MCA2ECL 

BPDATA< 39: 20 > XBPDATA< 19:00) 
BPDATA(47:44) XBPDATA<43:40> 

:<==> 
l<==> 

RAMDATA<39:20) XRAMDATA< 19:00>:<==> 
RAMDATA< 47:44) XRAMDATA<43:40>:<==> 

RAMS EL BUSYJOUT :---> 
READ BUSY20UT 1---> 
HOLD 
SORCEBPL ERROR 1---> 
BUS YIN SBE :---> 
GENE CC 
CORRECT SHIFTOUT !---> 
NEEDBUFFER 

AORPARl 
AORPAR2 

HOLOOIG< 5: 1 ) 

CLEAR 
SHIFT 
SHIFTIN 

~LOCK 

IO 
IO 
IO 
IO 

OUT 
OUT 

',o 

OUT '.' 

OUT 

OUT 
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10. 3. 1 

10. 3. 2 

MDECC2 FUNCTIONAL OVERVIEW 

The MDECC2 option is an ECC generator and SEC-DED-4ED 
b1d1rectional 48 bit bu5 transceiver. Two MDECC2 PGA's in a 
Mirror iMage conf1gurat1on are required to 1MpleMent the 
function because.of the liMited nuMber of 25 ohM drivers on 
the MCA2ECL ch1p. Each PGA Must see all data and check bits 
in order for the ECC circuitry to function prope~ly, 
however, each PGA is only responsible for driving 20 data 
bits and 4 check b1ts. See Section 10.3.6 for pin-out and 
data array pair interconnect. 

MDECC2 INTERFACES 

Inputs: .. 

BPDATA< 39: 20) 

Twenty bits of backplane data. 

BPOATA<47:44) 

Four check bits off the backplane. 

RAMDATA< 39: 20) 

Twenty bits of raM data. 

RAMDATA<47:44) 

Fpur check bits froM raM. 

RAMS EL 

Selects the input to the ECC .circuitry and data 
registers. A high chooses the RAMDATA whereas a low 
will select BPDATA. ReMeMber that due to the nuMber 
of output drivers half the raM data will enter on 
inputs RAMDATA<39:20l and RAMDATAC47:44), while the 
other 24 bits will invade 110 lines XRAMDATA\19:0) 
and XRAMDATA<43:0). Therefore, his I/O bus should be 
in receive Mode <READ HIGH> while RAMSEL is h1gh. 
See READ below. 
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10. 3.:: MOECC2 INTERFACES \Continued) 

READ 

A true will allow the read data froM raM 
be received on I/O pins XRAMDATA 
XRAMDATA(43:40). 

HOLD 

MeMory to 
( 19:0) ·and 

A high on. HOLD will place all data and error 
registers into the hold Mode. 

SORCEBPL - active low 

A low on source backplane allows I/O ~ins 

XBPDATA( 19:0) and XBPDATA\43:40) to drive data onto 
the back.plane. This. signal .froM the control array 
goes low on the fifth ~lock of a read cycle. rt· is 
then latched and extended another clock period in 
order to present data to the backplane for two clock 
periods. 

BUSY IN 

FroM the control array. There are two "busy" 
flip-flops in the MDECC2, for a total of si~teen on 
the board .. Upon systeM tnitiali:ation, the 
Maintenance processor will shift a one into the 
flip-flop which corresponds to the MDC's logical 
address. BUSYIN is received by all data arrays and 
will gate one of snteen "busies" onto the 
b~ckplane. If NEEDBUFFER is high, BUSYIOUT and 
BUSY20UT will be the noninverted buffered output cf 
BUS YIN. 

GENE.CC 

A true on GENECC forces the data array pair tJ 
generate 8 check bits froM the 40 bit data wcrd. 
The data present on the syndroMe input lines are 
ignored when GENECC is active. See Section 10. ! .3 
for the check bit encode table. 
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10.3.: MOECC: INTERFACES (Continued) 

CORRECT 

FroM the control array. When CORRECT is high, single 
bit errors will be detected and corrected before the 
data is clocked into the registers. On the MDC this 
signal is always high when write data is captured 
off the backplane. In order to correct read data 
errors it is necessary· to shift a one into, 'he 
CORRECT flip-flop in the control array. See Sed1'oi:i 
10.3.4 for .the syndrot'le decode table. 

NEEDBUFFER 

Tied to VTT on the MDC. The 25 ohM outputs BUSY\PuT 
and BUSYZOUT will, when NEEDBUFFER is high, be·~he 
nonirwerted buffered output of BUSYIN delayed ·:by 
roughly 2.5 ns. 

ADRPARl 

Address parity bit 1 is the exclusive or of the 
MODSEL field and RAMADR bits 00, 01, 02, 03, 04,'0s, 
06, 07, 08, 19, and 20. When CORRECT on the address 
array is high, this bit is derived froM the 
corrected address field. If address correction is 
not utilized ADPAR1 will be calculated with the 
above listed ~its as they are received off the 
backplane. This bit is sent to all data arrays and 
is XOR'd with data bits 00 and 39 when both writing 
and reading to RAM MeMory. This was done to detect 
an address short in the RAM array. For instance, 
suppose data was not written to its target address 
because of a stuck-at-:ero address line. Then ~hen 

reading the stuck-at address, the ADRPAR bits (there 
are two> will be different 1 one·. or both> and the 
corresponding data bits will not· be flipped to their 
true states. Thus, a double bit error is reported. 

ADRPAR2 

The XOR of RAMADR bits 09, 10, 11, 12, 13, 14, 15, 
16, 17, 18 and 21. This bit is also sent to all dat.a 
arrays and is XOR'd with data bits 01 and. 38. S~e 

AORPARI above. 
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10.3.2 MOECC2 INTERFACES <Continued> 

HOLODIG<S:l) 

Each data array has 24 registers - 20 data and 4 
·check bit. HOLOOIG( 1) will place a digit, data 
registers 00 ,01 ,02 ,03, into the hold state. All f'tve 
digits have their own ~ndividual HOLD line. The 
check bits, of course, have no hold control. Th~se . ·. lines are tied to VTT on the MOC. 

CLEAR 

Maintenance chain reset signal originating at the 
clock and Maintenance chip. This signal is •. ·an 
asynchronous clear provided the clock is high. ': 

SHIFT 

Maintenance chain serial 'shift enable signal froM 
the clock and Maintenance chip. 

SHIFT IN 

The Maintenance chain serial shift input. 
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10.3.2 MDECC2 INTERFACES !Co~t1nued) 

I/O SIGNALS 

XBPDATA\ 19:00) 

Half of the 40 bit backplane data word. Each array 
handles 20 bits. ReMeMber that each array "sees" all 
48 bits but only drives half the data and half .\he 
check bits. XBPDATA(19:0) is the half of the·d.a'ta 
word that i~ driven onto the backplane on ~ead 
COMMands. 

XBPDATA<43:40) 

Half of the 8 check bits. Driven onto the backpl~ne 

on a read cycle. 

XRAMDATA<39:20l 

Half of the 40 bit raM data word. Driven to the raM 
Matrix during a write cycle. 

XRAMDATA<43:40l 

Half of the 8 check bits. Driven to the raM Matrix 
on write coMMands. 
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10.3.2 MDECC2 INTERFACES (Continued) 

OUTPUTS 

ERROR and SBE 

ERROR and SBE work in conjunction with one another 
and in conjunction with· the saMe signals of the 
other data array coMprising the pair. The possible 
coMbinations for data array pair 1 and 2 ar~·~~ 
follows: 

ERRORl 0 SBEl 
ERROR2 0 SBE2 

ERRORl "' 0 SBEl 
ERROR2 = 1 SBE2 

ERRORl 1 SBEI 
ERROR2 0 SBE2 

ERRORl "' 1 SBEl 
ERROR2 = SBE2 

0 
0 

= 1 
0 

0 

= 0 
0 

No error. 

Single bit error 
in 0. A. 1. 

Single bit error 
in O.A. 2. 

Multi-bit error. 

·'t 

. ' ,~ 

A single bit error in data array 1 Means that the 
err_or in the 48 bit word is one of the 24 bits that 
gets registered in data array 1. Basically, the 
array pair look at the 48 bits, and if one array 
sees an error which is not a bit that is registered 
on chip, he will raise his ERROR line saying an 
error occurred but it is not 1n Me. If it was a 
single-bit-error the other array will Make SBE true. 
A

0

Multi-bit error will cause both error lines to go 
high. Theses error lines go to the control array 
for decoding and reporting. 
It should be noted for the sa~e·of coMpleteness 
that the a~tual data 1n the erro~ registers is 
different froM the above Cthe array OUTPUTS I. 
This is an iMportant consideration when 
evaluating this inforMat1on via the shift 
chain. The difference is, for a single bit 
error, both ERROR and SBE will be high if the 
bit in error has its fl1p-f lop 1n that ar~ay. 

This discrepency is due to the use of an XOR on th~ 
output side of the error FF's. 
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10.3.2 MDECC2 INTERFACES (Continued) 

BUSYIOUT and BUSY20UT 

There are 2 "busy" flip-flops in each data array for 
a total of 16 on the MDC. On systeM configuration, 
the systeM Maintenance controller is responsible for 
shifting a I into the flip-flop, which corresponds 
to the cards' logical address. If a 1 was shifted 
into the BUSY! flip-flop, BUSYlOUT will go tru~.'on 
receipt of a BUSYIN going high. SiMilarly 'with 
BUSYZOJT. These 25 ohM outputs May also be us~d as 
buffers. See Inputs: NEEDBUFFER. On the MOC, they 
are always used as "busies" as NEEDBUFFER is tied'. to 
VTT. •,. 

SHIFTOUT 

The Maintenance chain serial shift output. 
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--~---------------------------------------------------------------------

I 0. 3.3 MDECCZ CHEO: BIT ENCODE TABLE 

7 6 s 4 3 2 1 0 
-------------------

00 : = :"~ ·' ,., 
01 : = x ,.\ >< 

02 : = ,A; ;-·; >< 

03 : = ·' :..; :< 
04 : = ·'· :v.. ;t, 

05 . - >< ;< ; ... ; .. 
06 : = x x ;.; 

07 : = :-: ;< ,'( 

08 : = ;.t., )<; x 

09 . - ,..; ;.; ;'( 

1 0 : = x x :< . ' 
1 1 . - ;..; :>< ;o< '! 

1 
.., . i 

" : = .X x x 
1 3 : = x ;..; x 
1 4 : = ~~ x x 
1 5 . - ... :< x 
1 6 : = x x ; ... ·; 

1 7 . - x x ~-..-; 

I 8 : = x x x 
I 9 := x x ;, 

20 : = x :-: x ., 
1 := .;.; x x ~ 

"'? '- ~ := ,Y, ;.: x 
23 := x x x 
24 := x x :~ 

25 : = x x :·< 

26 : = ,.\ x x 
27 := ;', :< x 
28 := ;..-; >( ., 

29 : = x .~ ;-~ 

30 . - ;-..-; :< 

31 := :< .>( >{ 

32 : = "· :< :< X, 

33 : = ,•, ;.:, :·,; 

34 : = .··, x .< 
3.5 : = ~: ,'\' 

36 : = . ·~ .< 
~..., 

.; I : = ., 
·" .• 

38 : = ,.•:: 
·"" 

x 
39 . - ... ; :~: ,\ 
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10.3.4 MOECC: SYNDROME DECODE TO BIT-IN-ERROR TABLE 

0: 0 1 0 0 0 0 1 0 1 0 I 0 
I: 0 0 1 1 0 0 0 0 I I 0 0 
'")I 
"-I 0 0 0 0 1 1 I 1 0 0 0 0 

76543/ 0 0 0 0 0 0 0 0 1 , I 

-----+------------------------------------------------
0000 * 40 41 D 42 D D M 43 c D M D M M D 
0001 44 0 D 00 0 04 08 0 0 M 16 D 12 0 D M .. 
0010 45 0 0 01 0 05 09 0 0 M 17 D 13 D 0 M 
001 I D 28 29· 0 26 D 0 M 27 0 0 M 0 M M D 
0100 46 0 0 02 ·D 06 N D D 14 18 .D 10 0 0 M 
0101 0 20 21 0 22 0 0 M 23 0 0 M D M M D 
0110 0 M M D 30 0 0 M 31 0 0 M 0 M M 0 
0111 M 0 0 M D M M D D M M D M D 0 M : ,, 
1000 47 D D 03 0 07 M 0 0 15 19 0 11 0 0 M ·:'<> 

1001 0 24 25 D M 0 D M M 0 D M 0 M M 0 :· 

1010 D 32 33 0 34 D 0 M 39 D 0 M 0 M M 0 
1011 M 40 40 M 40 M M 0 4D M M 0 M 0 0 M 
1100 D 36 37 0 38 0 0 M 39 0 0 M 0 M M D 
1101 M 0 0 M 0 M M 0 D M M D M 0 0 M 
1110 M 0 0 M 0 M M 0 0 M M 0 M 0 0 M 
1111 0 M M 0 M 0 0 M M D D M D M M D 

* NO BITS IN ERROR 
00 SINGLE- BIT IN ERROR, 1..JHERE 11 nn 11 IS THE BAD BIT 

D = MULTIPLE ERRORS <EVEN NUMBER) 
M MULTIPLE ERRORS (ODO NUMBER l 

NOTE THAT BITS 40 THRU 47 ARE THE CHECK 8 ITS. 
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10.3.5 MDECC2 SHIFT CHAIN DEFINITION 

FF# NAME DESCRIPTION 
------------ -----------------------------------------

001 LRAMDATA000H LATCHED RAM DATA BUS DATA BIT 000 
002 LRAMDATA001H LATCHED RAM DATA BUS DATA BIT 001 
003 LRAMDATA002H LATCHED RAM DATA BUS DATA BIT 002 
004 LRAMDATA003H LATCHED RAM DATA BUS DATA BIT 003 
005 LRAMDATA004H LATCHED RAM DATA BUS DATA BIT 004 .. 
006 LRAMOATA005H LATCHED RAM DATA BUS DATA BIT 005 
007 LRAMDATA006H LATCHED RAM DATA BUS DATA BIT 006 
008 LRAMDATA007H LATCHED RAM DATA BUS DATA BIT 007 
009 LRAMDATA008H LATCHED RAM DATA BUS DATA BIT 008 
010 LRAMDATA009H LATCHED RAM DATA BUS DATA BIT 009 
011 LRAMDATA010H LATCHED RAM DATA BUS DATA BIT 000 ,'o 

012 LRAMDATA01 lH LATCHED RAM DATA BUS DATA BIT 011 '\ 

013 LRAMDATA0i2H LATCHED RAM DATA BUS DATA BIT 012 
'o 

014 LRAMDATA013H LATCHED RAM DATA BUS DATA BIT 013 
015 LRAMOATA014H LATCHED RAM DATA BUS DATA BIT 014 
016 LRAMDATA.01 SH LATCHED RAM DATA BUS DATA BIT 015 
017 LRAMDATA016H LATCHED RAM DATA BUS DATA BIT 016 
018 LRAMDATA01.7H LATCHED RAM DATA BUS DATA BIT 017 
019 LRAMDATA018H LATCHED RAM DATA BUS DATA BIT 018 
020 LRAMDATA019H LATCHED RAM DATA BUS DATA. BIT 019 
021 LRAME~C000H LATCHED RAM DATA ECC BUS DATA BIT 000 
0..," ...... LRAMECC001H LATCHED RAM DATA ECC BUS DATA BIT 001 
0"-'-,:, LRAMECC002H LATCHED RAM DATA ECC BUS DATA BIT 002 
024 LRAMECC003H LATCHED RAM DATA ECC BUS DATA BIT 003 
025 SBElH SINGLE BIT ERROR DETECTED BY DATA ARRAY 1 
026 ERROR1H ERROR CONDITION DETECTED BY DATA ARRAY 1 
027 SBPHOLDlH SOURCE BACKPLANE HOLD, DATA ARRAY 1 
028 BUSY<00> MDC BACKPLANE BUSY 
029 BUSY<0't ) MOC BACKPLANE BUSY 
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10.:3.6 MDECC2 DATA ARRAY PIN-OUT 

DATA ARRAY PIN DATA ARRAY 1 (OA1 > 
SIGNAL NAME # I'O PIN CONNECTS TO -

ADRPAR1 
ADRPAR2 
BPDATA20 
BPOATA21 
BPDATA22 
BPDATA23 
BPOATA24 
BPOATA2S 
BPOATA26 
BPOATA27 
BPDATA28 
BPDATA29 
BPDATA30 
BPDATA31 
BPDATA32 
BPDATA33 
BPDATA3 
BPDATA35 
BPDATA36 
BPDATA37 
BPDATA38 
BPDATA3 
BPDATA44 
BPOATA45 
BPDATA46 
BPDATA47 
BUSY IN 
BUSYlOUT 
BUSY20UT· 
CLEAR 
CLOC~: 

CORRECT 
ERROR 
GENE CC 
ROLD 
HOLODIG1 
HOlctEYIG2 
HOLODIG3 
HOLOOIG4 
HOLOOIGS 

02 I 
.E2 I 
RS I 
AS I 
R6 I 
AS I 
R7 I 
A7 I 
R8 I 
AB I 
R9 I 
A9 I 
R10 I 
A10 I 
R 11 I 
A 11 I 
R12 
A12 I 
A13 I 
R13 I 
P15 I 
B 1 S_ 
R3 I 
A3 I 
R4 I 
A4 I 
Nl I 
L~ 02S 
MT3 02S 
614 I 
C12 I 
H14 I 
N13 050 
Ll4 I 
M!4 I 
N 1 l I 
Nl2 I 
NS I 
C 1 l I 
CS I 

AA 
AA 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
B 
BO 
BO 
BO 
BO 
B 
BO 
BO 
BO 
BO 
CTR LA 
BO 
BO 
CLKA 
CU<A 

- AORPAR1 
- AORPAR2 
- XRAMDTM<20)P 
- XRAMOTM( 21 )p 
- XRAMOTM( 22 )p 

XRAMOTM<23lP 
- XRAMOTM(24>P 
- XRAMOTM<2SlP 
- XRAMOTM( 26 lP 
- XRAMOTM<27)P 
- XRAMOTM<28lP 
- XRAMOTM(;::g)p 
- XRAMOTM( 30 >P 
- XRAMOTM< 31 )p 
- XRAMOTM\32)P 
- XRAMOTM(33>P 
- XRAMOTM(34) 
- XRAMOTM<3S>P 
- XRAMDTM<36)P 
- XRAMOTM<37)P 
- XRAMDTM<38)P 
- XRAMDTM< 39) 
- XRAMECM<04/P 
- XRAMECM<05>P 
- XRAMECM<06lP 
- XRAMECM<07>P 
- BUSYlH 
- BUSY0<0> 
- BUSY0< I ) 
- CLEAR 
- CLOCf< 

CTRLA - CORRECT 
CTRLA - ERROR.! 
BO - UTT <LOWl 
CTRLA - HOLD 
BO - UTT <LOW> 
80 VTT <LOW> 
80 - VTT <LOWI 
BO - VTT <LOW) 
80 - VTT (LOW> 

DATA ARRAY 2 <DA2l 
PIN CONNECTS TO -

AA - ADRPAR 1 
AA - ADRPAR2 
80 - XRAMDTM<19)P 
BO XRAMOTM< 18lP 
BO XRAMOTM< l~>P 
BO XRAMOTM(:i'S-:iP 
BO XRAMOTM~lS)P 

·BO XRAMOTM&l4>P 
BO XRAMOTM(13>P 
BO XRAMOTM< L2>P 
BO XRAMOTM(~y1 )p 
BO XRAMOTrri< :1~ >P 
BO XRAMOTM(~9)P 
BO XRAMDTM<08lP 
BO XRAMOTM(07)P 
BO XRAMDTM006)P 
B XRAMOTM(0S>P 
BO XRAMOTM,~4)P 
BO XRAMDTM(~3lP 
80 XRAMOTM002>P 
BO XRAMOTM< 01 >P 
B XRAMOTM<001P 
BO - XRAMECM<03)P 
BO - XRAMECM(02)P 
BO - XRAMECM ( 0 ! >P 
BO - XRAMECM(00lP 
BO - BUSY2H 
80 - BUSY0( 2 I 

BO - BUSY0<3) 
CLKA - CLEAR 
Cll<A - CLOCK 
CTRLA - CORRECT 

. CTRLA - ERROR2 
BO - VTT CLOWl 
CTRLA - HOLD 
BO - VTT iLOWl 
BO VTT (LO~> 

BO - VTT <LOW) 
BO - VTT (LOW ) .. 
BO -· VTT ( LOl..J.) ·· 
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10.3.6 MDECC2 DATA ARRAY PIN-OUT (Continued) 

DATA ARRAY' PIN DATA ARRAY I <DAl) 
SIGNAL NAME # I/O PIN CONNECTS TO -

NEEOBUFFER 
RAMOAT20 
RAMDAT21 
RAMOAT22 
RAMDAT23 
RAMDAT24 
RAMOAT25 
RAMOAT26 
RAMDAT27 
RAMDAT28 
RAMDAT29 
RAMDAT30 
RAMDAT31 
RAMDAT32 
RAMDAT33 
RAMDAT34 
RAMDAT35 
RAMOAT36 
RAMOAT37 
RAMOAT38 
RAMDAT39 
RAMDAT44 
RAMOAT45 
RAMDAT46 
RAMOAT47 
RAMSEL 
READ 
SBE 
SHIFT 
SHIFTIN 

. SHIFTOUT 
SORCEBPL 
-~BPOAT00 
X8POAT01 
XBPOAT02 -
XBPDAT03 
XBPOAT04 
~\BPDAT05 

XBFOAT06 

C15 I 
P 1 I 
B 1 I 
P3 I 
B3 I 
P4 I 
84 I 
PS I 
BS I 
PS I 
B6 I 
P7 I 
87 I 
P8 I 
88 I 
P9 I 
B9 I 
P10 I 
Bl0 I 
P 11 I 
B 11 I 
P12 I 
812 I 
P13 I 
813 I 
H2 I 
G2 I 
J\4 050 
N4 I 
C4 I 
C3 050 
J2 I 
C2 825 
03 B2S 
E 1 825 
E' B25 
Fl 825 
F2 B25 
r: I B25 

80 - VTT (LQW) 
BO - ROATAM<20) 
BO - ROATAM(21) 
BO - RDATAM<22) 
BO - ROATAM<23) 
BO - RDATAM<24) 
80 ROATAM(25) 
BO ROATAM(26) 
BO - ROATAM(27) 
BO - ROATAM<28) 
BO - ROATAM(29) 
BO - ROATAM(J0) 
BO ROATAM( 31 ) 
BO - ROATA~<3Z) 
BO - ROATAM(33l 
BO - ROATAM(34> 
BO - RDATAM(35) 
BO - ROATAM<36l 
80 - ROATAM(37l 
BO - ROATAM(38> 
BO - ROATAM<39l 
BO - ROECCM(04) 
BO - RDECCM(05) 
BO - RDECCM(06) 
BO - RDECCM(07> 
CTRLA - RAMSEL 
CTRLA - READ 
CTR LA - SBE I 
CLKA - SHIFT 
CTRLA - SHOUTD 
DA2 SHIFTIN 
CTRLA - SOURCEBPL 
BO - XRAMOTM(00lP 
BO - XRAMOTM( 01 >P 
BO - XRAMDTM<02lP 
80 - XRAMOTM(03lP 
80 - XRAMOTM<04/P 
BO - XRAMDTM(05lP 
80 - XRAMDTM(06>P 

DATA ARRAY 2 (QA2) 
PIN CONNECTS TO -

BO - VTT <LOW) 
BO - ROATAM( f9) 
BO - ROATAM( 18) 
BO - ROATAM( \~) 
BO - RDATAM<+&l~ 
BO - ROATAM()S> 
BO ROATAM<J4> 
BO ROATAM( 13) 
BO - ROATAM( 12) 
BO - ROATAM< lf.l 
BO - ROATAM( Ii)) 
BO - ROATAM< 0·9) 
BO ROATAM(08> 
BO - ROATAM<07> 
BO - ROATAM<~6) 
BO - ROATAM(0$) 
BO - ROATAM<04) 
80 - ROATAM(0j) 
80 - ROATAM(02) 
BO - ROATAM< 01 ) 
BO - ROATAM<00l 
BO - ROECCM(03\ 
BO - ROECCM<02) 
BO - RDECCM< 01 l 
BO - ROECCM<00) 
CTRLA - RAMSEL 
CTRLA - READ 
CTRLA - SBE: 
CLKA - SHIFT 
OAl - SHIFTOIJT 
OA3 - SHIFTHI 

· CTRLA - SOURCEBPL 
BO - XRAMOTM· :gip 
BO - XRAMOTMi 33 •P 
BO - XRAMOT~137 ,p 

BO - XRAMOT~135 )p 
BO - XRAMOTM'35l? 
BO - XRAMOTMl3ilP 
BO - XRAMOTMl33•F 
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10.3.6 MDECC: DATA ARRAY PIN-OUT (Continued) 

D.;TA ARRAt PIN DATA ARRAY 1 <DAl) 
SIGNAL NAME # I!O PIN CONNECTS TO -

DATA ARRAY 2 <DAZI 
PIN CONNECTS TO -

XBPOAT07 
XBPOAT08 
XBPDAT0'3 
XBPOAT10 
XBPDAT 1 1 
XBPDAT12 
XBPOAT13 
XBPOAT14 
XBPDAT15 
XBPOAT16 
XBPOAT17 
XBPDAT18 
XBPDAT19 
XBPDAT40 
XBPOAT41 
XBPOAT42 
XBPDAT43 
XRAMOT00 
XRAMOT01 
XRAMOT02 
XRAMDT03 
XRAMOT04 
XRAMOT05 
XRAMDT06 
XRAMDT07 
XRAMOT08 
XRAMOT09 
XRAMOT10 
XRAMDT 11 
XRAMOT12 
XRAMDT13 
XRAMOT14 
:~PAMDT 15 
XRAMOT16 
XRAMOT17 
XRAMOT18 
«PAMOT I '3 
XPAMOT40 
~;RAMOT41 

XRAMDT42 
XRAMOT43 

1<2 
L2 
M2 

B25 
B25 
B25 

M3 B25 
N2 B25 
L13 B25 
N14 B25 
L15 B25 
f<'. 14 B25 
K15 B25 
F14 B25 
F15 B25 
El3 825 
E14 B25 
013'B25 
014 B25 
C14 
61 
01 
J 1 
HJ 
Ml 

B25 
B50 
B50 
B50 
B50 
850 

P2 
L 1 . B50 

B50 
B50 
B50 
B50 
B50 
B50 
B50 

·BO 
BO 
BO 
BO 
BO 
BO 
BD 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
80 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 

N3 
M15 
N15 
H't5 
J15 
E15 
615 
C13 
DIS 
614 
P14 
A14 
R14 

B50 BO 

AZ 
R2 
Cl 
82 

B50 BO 
B50 80 
B50 BO 
B50 BO 
B50 · BO 
B50 
B50 
B50 
B50 
B50 

BO 
BO 
BO 
BO 
BO 

- XRAMOTM<07)P BO 
- XRAMOTM<08)P BO 
- XRAMOTM<09)P BO 
- XRAMOTM( 10)P BO 
- XRAMOT1vt< 11 >P BO 
- XRAMDTM( 12)P BO 
- XRAMOTM( 13lP BO 
- XRAMOTM( 14lP BO 
- XRAMOTM(15lP 'BO 
- XRAMOTM( 16lP BO 
- XRAMOTM( 17lP BO 
- XRAMOT1vt( !8)P BO 
- XRAMOTM( 1'3)P BO 
- XRAMEC1vt(00)P BO 
- XRAMECM(01)P BO 
- XRAMECM(02lP BO 
- XRAMEC1vt(03)P BO 
- ROATA1vt<00) 80 
-ROATAM(01> BO 
- ROATAM<02) BO 
- ROATA1vt(03) BO 
- ROATAM<04) 80 
- ROATAM<05l BO 
- POATAM<06) 80 
- ROATAM(07) BO 
- ROATAM(08) 80 
- ROATAM<09> BO 
- RDATA1vt( 10) BO 
- ROATAM( 11 ) 80 
- ROATA1vt< 12) BO 
- ROATAM< 13> BO 

RDATAl"l< 14) BO 
- POATAM( 15) . BO 
- ROATA1vt< 16 ! BO 
- ROATAM< 17) BO 

ROATAM< 18) BO 
- ROATA1vt< 1'3l BO 
- RDECC1vt<00) BO 
- RDECC1vt( 01 ) 80 
- ROECC1vt<02l BO 
- ROECCM<03) BO 

- XRAMOTM<32)P 
- XRAMOTl"l<.31 >P 
- XRAMDTM(30 >P 
- XRAMDTM<29>P 
- XRAMDTM< 2.8 >P 

XRAMDTM<
0

'.2'7-~ 
- XRAM0Tl"l(2S±>P 
- XRAM0Tl"l(,2S>P 
- XRAMDTM(:z4 >P 
- XRAM0Tl"l<23)P 
- XRAMOTM(,2:2 )p 

,• 
- XRAMDTM<-f".1 )P 
- XRAMDTM<:~)p 

- XRAMEC1"1(07)P 
- XRAMECM<-06>P 
- XRAMECM(05)P 
- XRAMECM(¥}4)P 
- ROATArrt(39> 
- RDATAM<3B> 
- ROATAM<37) 
- ROATAM(36) 
- ROATAM<35) 
- ROATAM(34) 
- ROATA!'1( 33) 
- ROATAM\32) 
- ROATAM(31) 
- RDATAM( 30) 
- ROATAM<23) 
- RDATAM( 28) 
- ROATAf"l( 27 > 

- ROATAM( 26) 
ROATAM( :s \ 

- ROATAM< ::,i) 

- ROATAM·:3" 
- ROATAM 1 ::: ) 

ROATAM 1• 2 I > 

- ROATAM(:0> 
- ROECCM 1

, 07 > 

- ROECCM( 06 t. 
- ROECCM( 05 >' 
- ROECCMi04! 
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10.3.6 MOECC:: DATA ARRAY PIN-OUT (Continued) 

DEFINITION OF ABBREVIATIONS: 

AA 
825 
B50 
ClkA 
CTR LA 
80 
DA# 

I 
025 
050 
RDATAM( II) 

RDECCM(I# 

XRAMDTM< #I lP 

XRAMECM( ## l 

ADDRESS ARRAY. 
BI-DIRECTIONAL SIGNAL WITH 25 OHM OUTPUT DRIVE. 

= BI-DIRECTIONAL SIGNAL WITH 50 OHM OUTPUT ORJVE. 
CLOO: ARRAY. 

= CONTROL ARRAY. 
CIRCUIT BOARD. 
D.ATA ARRAY, WHERE -
DAl IS FOR DATA BITS 00 THRU 19 ANO 
DAZ IS FOR DATA BITS 20 THAU 39. 
INPUT SIGNAL. 
OUTPUT SIGNAL WITH 25 OHM OUTPUT DRIVE. · · . ' OUTPUT SIGNAL WITH 50 OHM OUTPUT DRIVE. ., 
BIDIRECTIONAL DATA B'jS BETWEEN THE DATA ARRAYS 
AND THE ECL/TTL LEVEL SHIFTERS. 11=00:39, 
f'1•0:3. 
BIDIRECTIONAL ECC DATA BETWEEN THE DATA ARRAYS 
ANO THE ECL/TTL LEVEL SHIFTERS. 11=00:39, 
M•0:3, 

~ BIDIRECTIONAL DATA BUS BETWEEN THE DATA ARRAYS 
ANO THE MOC'S BACKPLANE CONNECTOR. 11=00: 
M=0:3. 
BIDIRECTIONAL ECC DATA BETWEEN THE DATA ARRAYS 
ANO THE MDC"S BACKPLANE CONNECTOR. 11=00: 
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11 TERMS AND DEFINITIONS 

CAS ColuMn Address Strobe. The CAS is one of the chip 
select pins on DynaMic RAMS. It is used to latch the 
coluMn address froM the Multiplexed address pins. 

DRAM DynaMic randoM access MeMory, coMMonly available in 
16k bit, 64k bit, 256k bit, and 1M bit varieties. They 
are generally ine:~pensive , MediuM speed (around "20 . " nS), volatile storage devices. "· "-

IOMC The I/O MeMory concentrator. The IOMC buffers dah 
transfers froM the Data Transfer Modules and the·: I!Q-

Translator. It also Maintains the tiMe of day clock 
for the V500 SysteM. .. 

IDT The I/O Translator. The IDT Manages the queuing and 
dequeuing of I/O requests froM the MCP. It schedules 
I/O operations for the Data Transfer Modules. 

MCACM MeMory Control and Cache Module. The interface froM 
the processor to the Main MeMory storage structure.: 

MCP The Master Control PrograM. This is the V500 operating 
systeM. 

MDC MeMory Data Card as def1Ged in this specification. 

RAS Row Address Strobe. The RAS is one of the chip select 
pins on DynaMic RAMS. It is used to latch in the ro~ 
address through the Multiplexed address pins. 

SMC The' SysteM Maintenance Controller. The SMC is 
responsible for controlling clocks and shifting data 
and Maintenance chains in the V500 SysteM. 
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APPENDIX A 

CHAIN LIST 

VS00 MOC MAINTENANCE CHAIN 

DATE ]102786; 

CHAIN YS; % Maintenance chain 

% exit board 

% exit CLKMNT2 array 
ERRORIG 1; % error ignore ff 
OVERRUN 1; % 
CNTRFF 1; % ., 
CLKBAO 1; % ',o 

SKEWL 1; % ',o 

Sr:EWH 1; % 
MODIFYSKEW 1; % 
SKEWREG 9; % 

% enter CU:MNT2 array 

'!. ,. e:-; it MO A DOR array 
CMOPARH 1; % COMMand parity bit 
ADRPARH 2; % address bus parity bits 
HLOERRH 1. ,_ % hold error 
ASBEH 1; % address bus single bit error 
AERRORH 1; % address bus error 
LMEMBUSH 1; % latched bus cycle t iM ing signal 
LMEMCMDH ., . 

<.I % latched MeMory COMMand 
LMODSELH S; % latched Module select 
LRAMADRH 22; % latched raM address 

% enter MOADOR array 

% ex it MOOATA array 8 
BUSY I SH 1; % backplane busy 
BUSY14H 1: ., backplane busy " 
SBPHOLOSH 1 j % source bad plane hold 

--E:RROR3H 1 j % error ff 
SBEBH 1; % single bit error 
LRAMECC34 1; % latched raM data ECC 
LRAMECC35 1; 
LRAMECC36 1 j 
LRAMECC37 l; 

--Burroughs Prior Written Consent Required For Disclosure Of This Data--
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LRAMDAT320 l; % latched ral"l data bus 
LRAMOAT32 l 1; 
LRAMDAT322 l; 
LRAMDAT323 l; 
LRAMOAT324 1; 
LRAMDAT325 1; 
LRAMOAT326 1; 
LRAMDAT327 l; 
LRAMDAT328 1; 
LRAMDAT329 1; 
LRAMDAT330 1; 
LRAMDAT331 I; 
LRAMDAT332 1; 
LRAMDAT333 1; . ·' 
LRAMDAT334 1; .. 

.. ,,,,_ 

LRAMDAT335 I; 
LRAMDAT336 1; 
LRAMOAT337 1; 
LRAMOAT338 1; 
LRAMDAT339 .11 

% enter MOD A TA 8 

:' ex it MDDATA 7 
BUSY13H. 11 % backplane busy 
BUSY12H 11 •/ ,. backplane bUSJ' 
SBPHOLD7H 1. 

'I :' source backplane hold 
ERROR?H 1. •1 error detected o I ,. 
SBE?H 11 :' single bit error 
LRAMECC3X 4; :' latched raM data ECC 
LRAMDAT3X 20; ;, latched raM data 

•1 ,. enter MDDATA 7 

% exit MDDATA array 6 
BUSYl lH 1; % backplane busy_ 
8USYl0H 1; :' backplane busy· 
SBPHOLDSH 1; •1 ,. source· backpl"ane hold 

·ERRORSH I; % error ff 
SBESH l; 'I single bit error " 

-LRAMECC24 1; % latched rai"l data ECC 
LRAMECC25 1; 
LRAMECC26 1; 
LRAMECC27 l; 

--Burroughs Prior Written Consent Requir.ed For Disclosure Of This :ata--
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LRAMDAT220 1; 'I ,. latched raM data bus 
LRAMOAT221 1; 

LRAMDAT222 1; 
LRAMDAT223 1; 
LRAMDAT224 1; 
LRAMDAT225 1; 
LRAMDAT226 1; 

LRAMDAT227 1; .. 
LRAMDAT228 1; .. 
LRAMOAT229 1; 
LRAMDAT230 1; ,• 

LRAMDAT231 1 i 
LRAMDAT232 1; 
LRAMDAT233 1; •o' 

LRAMDAT234 11 ,•,o 

LRAMDAT235 . 1; 
LRAMDAT236 1; 
LRAMDAT237 1; 
LRAMDAT238 1; 
LRAMDAT239 l; 

% enter MDDATA 6 

'I exit MDDATA 5 " 
BUSY09H 1 i % backplane busy 
BUSY08H 1; :' backplane busy 
SBPHOLDSH 1; % source backplane hold 
ERRORSH 1; 'I ,. error detecte'd 
SBE75 l; ~~ single bit error 
LRAMECC2X 41 'I latched raM data ECC ,. 
LRAMDAT2X 20; % latched raM data 

% enter MDDATA 5 

% e:•: it MDDATA array 4 
8USY07H 1; 'I ,. backplane busy 
BUSY06H l; % backplane bu::;/. 
S8PHOLD4H l; 'I 

" source backplane hold 
ERROR4H 1; % error ff 

-~ -. ., 
SBE4H l; ;, single bit err·or 
LRAMECC14 1 i . 'I 

" latched raM data ECC 
LRAMESC15 1; 
LRAMECC16 l; 
LRAMECC17 l; 

-~Burroughs Prior Written Consent Required For Disclosure Of This Data--
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LRAMDATl20 1 i % latched raM data bus 
LRAMDATl21 1 i 
LRAMDAT122 1 i 
LRAMDAT123 1 i 
LRAMDAT124 I; 
LRAMDAT125 1; 
LRAMOATl26 1; 
LRAMDATl27 1; 
LRAMDAT128 1 f 
LRAMDAT129 I; 
LRAMDAT130 I; 
LRAMDAT131 1 i ' . 
LRAMDATl32 1 i " . 
LRAMDAT133 1 i 

...... ,., 
LRAMDAT134 1; 
LRAMDAT135 1; 
LRAMDAT136 1; 
LRAMDATl37 1; 
LRAMDATl38 1 i 
LRAMDAT139 1; 

% enter MDDATA 4 

'f ,. exit MODATA 3 
BUSY05H 1 I % backplane busy 
BUSY04H 1. ., backplane busy '' 

,. 
SBPHOLD3H 1; % source backplane hold 
ERROR3H I; 'f 

" error detected 
SBE3H 1 i 'I ,, single bit error 
LRAMECCJX 4; ~' latched raM data ECC 
LRAMDATlX 20; % latched raM data 

% enter MDDATA 3 

% exit MODATA array ,., 
.... 

BUSY03H 1; 'f ,. backplane busy. 
8USY02H 1. ;, back.plane busy · 

'' SBPHOLD2H 1 i :{ source backplane held 
ERROR2H 1 i :' err er ff 

·. S8E2H I; ~' single bit error 
LRAMECC04 1. %· latched raM data ECC '' LRAMECC05 1 i 
LRAMECC06 1; 
LRAMECC07 I; 
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LRAMDAT020 1; ~~ latched raM data bu:s 
LRAMDAT02 l 1; 
LRAMDAT022 1; 
LRAMDAT023 1; 
LRAMDAT024 1; 
LRAMDAT025 1; 
LRAMOAT026 1 i 
LRAMDAT027 1; 
LRAMDAT028 1; ... 

··' LRAMDAT029 1; 
LRAMOAT030 1; 
LRAMDAT031 1 I 
LRAMDAT032 1 I 
LRAMDAT033 1; •,• 

LRAMDAT034 1; .. , .. 
•'o· 

LRAMDAT035 1; 
LRAMDAT036 1 i 
LRAMDAT037 1; 
LRAMDAT038 1; 
LRAMDAT039 1; ., ,. enter MDDATA 2 

'I exit MDDATA 1 It 

BUSY01H 1; % backplane busy 
BUSY00H l I •1 backplane busy " 
SBPHOLDlH 1 I % source backplane hold 
ERRORIH 1; ., ,. error detected 
SBEIH 1; % s1ngle bit error 
LRAMECC0X 4; % latched raM data ECC 
LRAMDAT0X 20; % latched raM data 

•1 

" enter MODATA 1 

% e;{ it MDCNTL array 
LMEMBUSH 1; ., latched MEMBUS tiMing signal ,. 
BUSYCTRPH 1; % busy tiMer par.Uy predict 
BUSY CTR 6; x busy tiMeout co·unter ff IS 

MONLINEH 1; 'I Mon1t6r of onl.i ne ff /0 

DBLBSYH 1. ~~ double cycle busy I I, 

U:.OGAOH 4; :' latched card loQical address 
LNMBRL 4; 'I l-atched MDC count nuMber ,. 
ECORRENH 1; % error correct enable (data) 
REPORTH 1; ~' report MOC ID and error code 

-~Burroughs Prior Written Consent Required For Disclosure Of This Data--
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SOURCEH 
MREQSOFFH 
MREQSH 

CHNEND; 

REGLIST YS1 

LRAMECC3 S; 

LRAMECC371 
LRAMECC36; 
LRAMECC3S; 
LRAMECC34; 
LRAMECC3X# 

LRAMDAT3 211 
LRAMDAT339; 
LRAMDAT3~8; 

LRAMDAT3371 
LRAMOAT3361 
LRAMO/tT3351 
LRAMOAT3341 
LRAMOA1'3331 
LRAMOAT.332; 
LRAMOArn31 1 

LRAMOAT330; 
LRAMOAT329; 
LRAMDAT3281 
LRAMDAT327; 
LRAMDAT326; 
LRAMDAT325; 
LRAMDAT3241 
LRAMDAT3231 
LRAMDAT322; 

1 j 
1; 
4; 

X source data bus 
X ~aint chain request off 
X ~a1nt chain request state 
X enter MDCNTL array 

X enter beard 

X End of chain 

% MDC Maintenance chain 

~ ECC for block 3 

% data fer block 3 

--Burroughs Prior Written Consent Required For Disclosure Of This Data--
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LRAMDAT321 ; 
LRAMDAT320; 
LRAMDAT3X# 

LRAMECCZ 5; 

LRAMECC27; 
LRAMECC26; 
LRAMECC25; 
LRAMECC24; 
LRAMECC2X# 

LRAMDAT2 211 
LRAMDAT239; 
LRAMDAT238; 
LRAMDAT237; 
LRAMDAT236; 
LRAMDAT235; 
LRAMDAT2341 
LRAMDAT233; 
LRAMDAT232; 
LRAMOAT231; 
LRAMDAT230; 
LRAMDAT2291 
LRAMDAT2281 
LRAMDAT227; 
LRAMOAT226; 
LRAMOAT225; 
LRAMOAT224; 
LRAMOAT223; 
LRAMOAT222; 
LRAMOAT22 I 1 

LRAMDAT220; 
LRAMDAT2X# 

LRAMECC1 5; 

LRAMECC17; 
LRAMECC16; 
LRAMECC15; 
LRAMECC14; 
LRAMECCIX# 

X ECC for block 2 

X data for block 2 

X ECC fqr block I' 

',o 
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LRAMDAT 1 21 ; 
LRAMDAT139; 
LRAMDAT138; 
LRAMDAT137; 
LRAMDAT136; 
LRAMDAT135; 
LRAMOAT134; 
LRAMDAT133; 
LRAMDAT132; 
LRAMDATl31; 
LRAMDAT130; 
LRAMDAT129; 
LRAMDATl28; 
LRAMDAT127; 
LRAMDAT126; 
LRAMDATl251 
LRAMDATl44; 
LRAMDAT123; 
LRAMDAT1221 
LRAMDAT1211 
LRAMDATl20; 
LRAMDATIX# 

LRAMECC0 S; 

LRAMECC0(; 
LRAMECC06; 
LRAMECC05; 
LRAMECC04; 
LRAMECC0X# 

LRAMOAT0 21; 
LRAMDAT039; 
LRAMDAT038; 
LRAMDAT037; 
LRAMDAT036; 
LRAMDAT035; 
LRAMDAT034; 
LRAMDAT033; 
LRAMDAT032; 
LRAMDAT031 ; 

X data for block 1 

X ECC for block 0 

r. data for block 0 

.. 
... 

+ .f, 

" .. 
·~o 
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REGEND1 

LRAMDAT030; 
LRAMDAT029; 
LRAMOAT028; 
LRAMOAT0271 
LRAMDAT026; 
LRAMDAT025; 
LRAMDAT0241 
LRAMOAT0231 
LRAMOAT022; 
LRAMOAT021 1 

LRAMDAT0201 
LRAMDAT0X# 

~End of register list 
~'End of file 
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BURROUGHS CORPORATION 
SYSTEMS DEVELOPMENT GROUP 
PASADENA PLANT 

+--------------
10/27/86 1993 5238 

+-------------------------+ 
V500 MEMORY DATA CARO 

+-----------~----------------------------COMPANY 
CONFIDENT I AL SYSTEMS DESIGN SPECIFICATION Rev. B Page 98 

V500 MOC DATA !TIMING> CHAIN 

DATE J 102786; 

CHAIN s 

RICNTRH 

FRCREFH 
FRCSTRBH 
RICHOLDL 
RICCHKBH 
RCNTRPH 
RCNTRH 
REFRASEH 
REFCYCH 
RWAITH 
REFBUSYH 
ONLINEH 
MODBRKH 
MNTMOOH 
,QREOSH 

CHNEN01 

81 

, , 
1; 
l 1 

1 i 
l 1 

10; 
11 
4; 
51 
1.1 
l 1 
1; 
1 l 
Sr 

% Data ltiMing> chain 
X exit board 

X exit CLKMNT2 array 
X enter CLKMNT2 array 

X exit discrete counter 
X refresh interval counter 
X enter discrete counter 

X exit control array 
X clocked force refresh signal 
X force refresh-strobe 
X refresh interval counter hold count. 
X refresh interval counter check bit 
X refresh address counter parity bit 
X refresh address counter 
X refresh RAS cycle end 
X refresh cycle state 
X refresh wait state 
% refresh busy 
X online control ff 
~ l"iodule fail 
X Maintenance Mede 
X data chain request state 
X enter control array 

X enter board 

XEnd of chain 
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