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1.1 INTPODUCTION 

The aLC 0512 memory module is an add-in ~e~ory for computers 
using the Multibus or RLC series co~puters. It Is IEEE 196 
BUS compatible, co~plianc~ level D16 M24 116 VO. The flexi
bility of the BLe 0512 ma(es it compatible _ith a wide 
variety of system configuratIons. 

1.2 PHYSICAL DESCRIPTION 

The BLC '0512 Is containe~ on a single four layer PC b03rd 
which plugs directly into the BLC 604 or 8Le 614 modular back
planes and card cages or any backplane conf~r~lng to IEEE 796 
~US specifIcation. It has two sets of edge connectors: one 
86 pin on .156 inCh centers for the system ous and a 60 pin 
on .100 inCh centers for auxiliary power an~ optional bus 
sIgnals. The dImensions of the PC board are: 

Thickness 0.062 +1- .005 inChes 

Width 

Lenqth 12.00 +1- .005 Inches 

The maximum component hel~ht shall not excee~ 0.375 inches and 
the maximum total thickness of the finlshe~ assembly will be 
less than 0.490 incnes. 

The BLC 0512 requires only +5 vdc. Jumper Qoints are provided 
to Implement battery baCK-UP. 

Parameters and Co~dltions 

The BLC 0512 requires the following voltages at,the sppclfied 
current: 

.-------------------------~---.---------------------------. 
Operating 

I ______ --------~---______ I _____ ----------_. ____ I 
Voltage Typical ~axjmum Tvpical I 

1===================================-=====================1 
, , I 
I +5v+I-S% I 3.0 2.8 
I ______ ----,--~---------------_.~ ___ I ______ ---~-------____ , 
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1.3.2 8atter~ Back-up voltaqe pequlrements 

The battery back-up (protected) voltaqes must meet the 
followlnQ requirements: 

t. +5v +1- 5% ~1.5A 

1.4 ACCF.SS ANn CYCLE TIMES 

The performance of the B~C 0512 memory carj is as follows: 

-----~-----~------------.-----------------.-------.-----Access Cycle Notes 
Function Time (maxillum) Time (maxtllu~) 

----------_ .. - ---------------- -~--------------- --------
Memory Read 275 ns 400 ns ' 1.,2,3 

Memory Write 110 ns 400 ns' 1,2,3 

110 Read 90 ns 150 ns ' 2,3 

110 write 90 ns 150 ns 2,3 

------.. _--_ .. -----______ 0 ____ -

--~~------------- --------
Notes: t, If 3 ~emorv operatton 1s re~uested dUTtn~ 

a refresh cycle, a delay of UP to 500 ns 
can be adje~ to access an~ :vcle time. 

2, Rea::!' access' Is defined .as. IIlR[)C* or IORe* 
asserted to· XACK* asserte::t. ilrlte cycle 
access tine is defined as ~~rc* or IOWC* 
asserted to' XACf(* asserted 

3, Cycle ti~e Is defined as COlllland asserted 
to intern31 bUSy negated. 

1.5 OP1IONS 

The aLe 0512 1s available with a variety of ODtlons to 
enhance t~e card. 

. 1.5.1 Memory Capacity 

The standard capacIty of the fiLe 0512 15 524,288 bytes by 
9 oits(512K x 9). aptlJ~Htl capacities .r!: available f·rom 
a ~lnirnum of 131,072 bytes by 8 bIts to a ~!xlmu~ of 
524,298 bytes by 9 bits in increments of 131,072 bV 8 or. 
9 bits. 
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1.5.2 parity Generatlo, and ChecK 

The Bt,e OS12 Is available with or without the parity ootion. 
This option includes parity storage, parltv ~eneration and 
CheCking and a soecial software addressable reg1ster for 
controlling the parity a~j interrupt fun~ti~ns and l01ging 
the location of parity errors. The on-boar~ regIster will be 
referred to as the eSR C:ontrol and St!tU5 Register). Refer 
to Sections 3.4 and 3.5 for details of parity operation and 
the CSR. 

1.5.3 Refresh 

The standar1 configuration of the BLe 0512 Is with internally 
controlled, transparent refresh. The extern!l refresh option, 
if selected, may be uspn as either synchronous or asynchronous 
refresh input. 

Advanced Acknowledqe (AA:K*) can be jumper selected to one of 
three different tl~es to enhance system ~erfor~ance, or a 
jumper can be removed to completely isolate AACK* from the 
interface. 

1.5.5 Battery Back-up 

8attery or protected voltaqes may be sup~11~d via the P2 con
n~ctor to protect aqainst data loss when unprotected power 
supplies are out of tolerance. In the b!tt~ry baCk-up ~od! 
circuitry on the aLe 0512 that is necessary to maintain data 
is Kept operational but external cycles ~av not be performe~. 

1.6 RELIABILITY 

The BLC 0512 was d~slqne1 and built to the best commercial 
standards of workmanshl~. Vigorous testin~ Is conducted 
(including testIng over the operating te~perature and voltaqe 
ranges) to ensure reliable service of 10 years at 24 hours 
per day. To further enh3hce reliability, ,nly pre-coniitioned 
parts arp. used (National's A+ condltlonfn~ or equ1valent). 
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:~apter 2 

SPf;CIFICATIONS 

2.1 JNrROOUCTION 

This chapter desc~lbes the operatln~ environment and 
e 1 e c t r 1 e a 1 S I' e c 1 f i cat 1 on s of t he B L ::, 0 51 , • 

2.2 ENVIRONMENTAL SP€CtFICATIONS 

The BLC 0512 was 1eslgn~d to operat~ over a w11e range 
of environmental condItIons. LIste1 below are the 
environmental spe=lfi~atlons: 

Operating Speelf'catlons 

0 Temperature • • • Ambient al r' telftperature 
o· 0 

range of 0 ::' to +55 C 
0 

0 Thermal ShoeiC • • No greater than 30 C 

per "our. 

o Humiditv • • • • • 
without con~ensatlon. 

o Altitu~e..... -1000 feet ~sl to +10,000 

feet msl. 

o Cooling •••••• Suggeste~ ~inlmum air flow 

Of 25 ef",. 

ShIpping 8n~ storage Specificatlons' 

o 0 
o Temperature •••• -40 C to +85 C. 

o 
o Thermal ShoC( ••• Not Qreaterthan 10 C Der 

minute. 

o Altltu1e ••• • • A shipping altitude of 40,000 

feet msl C!~ be withstood. 
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o MeChanical ShocK The BLC 0512, house~ In its Ship-

ping contal1er, can tOlerate 

mechanical shock resulting from 

drop tests ~erformed In accord-

aoce with ~tL.STO.RI0B, Method 

516, Procejure v, without ex-

hlbitlng da~aQe or degradation. 

This section contains information regardln~ logIc states, 
sl~nal levels, bus tlmln~ and recelver/dri~er charaeterlstlcs. 

Logic States 

rhe signal name will indicate whether or not a siqnal is active 
high or active low. If the slqnal name en1s with an asterisK, 
it indicates the si~nal Is, active low and its loqical-electrlcal 
relationship 15 as £0110'51 

Lo~lcal state Electrical state 

o H=TTL Hi~h 

1 

If the signal name has no asterisK, then it' Is active high an~ 
its loqical-electrical relationship Is as tollows: 

Logical State Electrical State 

o L=TTL L'~ 

1 H=TTL Hl~h 

Driver ann Recelv~r Characteristics' 

Table 2.1 lists the characteristics of the irivers An~ receivers 
used on the aLC 0512. Current levels. are ~lven in ~A's. 
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TAsr.lE 2.1 

-------------~-----~------------------~--.------.----.--------Orivers I Receivers 
I 

t~.L IOH CO I ITL rTA CI 
Signal Type ( "1 n) (min.) (1I\8x.',Crnax.) (max.) 

t 

------------ .. ------
___ ~ ___ ~ ________ .. _-_J ________________ . __ 

D~TO*-DATF* rRI 24 -15 300 -.4 20 18 

ADRO*-ADR11* -.4 20 18 

MRDC* -.4 50 18 

MwTC* -.4 50 18 

IORC* -.4 20 18 

lowe* -.4 20 19 

XACK* TRY 24 -2.6 300 

AACK* TRI 24 -2.6 300 

INlr* -.4 20 18 

INTO*-lNT1* n.c 60 +250 300 
(max.' 

MPRO* -.4 20 tA 

INH1* -.4 20 1R 

M1 -.4 20 18 

------------- --~ .. --- ---.----.------------ -------------------
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Bus LOQlc Levels 

SlQnals used on the hus tnat the BLC 0512 interfaces to· 
should meet the fnllowln~ reQuirements: 

~t Receiver At Driver 
---.---.-.- ........ -

Voltage HICJh 5.25v>H>2.0v 5.25>H>2.4v 

Voltage Low .5v>L>Ov 

Bus Timing 

Figures 2.1 thru 2.4 are the timing dlagra~s thAt oertaln to 
the BLC 0512. Table 2.2 lists the parameter values. 
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---------------" I/~·-------·-----·--MRDC* "------~-~~-------__ • __ /I 

1<--->I---tAS 1<·--->I---tAH 
I I I I 

AODR~SS--\I/----···----·-----·--·---·--·--·-~--\I/---- .-.-.--LINg5~ ___ 1 , __________ ~_~ __ ~_. ___ ~ __________ ~~~I \_~ ___ ~ ___ ~_ 

I 
1(--------tXA:K------->1 I <----tXlf.i-·-->1 

I I 
XACK*-----------------------------\ I 1/---'. ____ I ______ - _____ ~/I 

1<·---tDHR---->t 
I c::---tDXTJ--->' I: I 
I , , I 

OAT~--·--------------\I/--.-.------... ---·--------.-.--"1---LINES ________ ~ ______ ~/f\_~ __ ~_~ _________ ._~ _____ • ___ ~_.1 , __ _ 

Figure 2.1 Memory Read Tining 

1<·_------tCMD---------->1 

---------------\1 I/~--------------MWTC* I 
I I 
l<tAS>1 
I I 

,----~-----------~ _____ /I 

1<·.··>, tAH , , 
ADDR€SS--\I/----------·_---------------··------",----.-.. [JINES~ ___ / \ ____ ~ _____________ ~ ______ • _________ I , _____ o_~ 

I 
I 
1<---tX~:I<--->' 
I I 

I 
I 
1<--tXAH--> 
I 

XACK* ----------1------------\, I 1----, 
I 1 
1<-tDS-)f 
I I 

\_~--------,----._~ ___ I 
I I 
1<--tDH-->I 
I I 

DATA---\I/---·---·-----------·-~-·------·-··------\I/-------LIN~S __ I \_~ __________ ~ _____ ~ ___ ~_~ _______________ I , ______ ~ 

FICfure 2.2 ~emorv Write rf~lnq 
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f<--------tCMD---------->f 

TORC*----------\' I/~-----------·----
"-~--~-----------______ /I I f 

l<tAS>1 
f I 

1<---->1 tAH 
1 , 

ADORgSS--\I/-----------------·_----------------\'I------.----LI~ES ____ I , ____________ • __________ ~ ___________ I \ ________ ~ __ 

1<------tXACK----->1 
I I 

I 
t I 
1"<·-tXAH--> I 
I I 

XACK*---------·_·_---------------·\I I 1/------I\ ____ I_~ _______ /I 

, I 
tOXLI<--->1 

I , 
1<-----tOHR----> 
1 I 

OATl-----·----·----·---··--·\I/····---·····--··--------\1/--lrNES ___________________ ~ ___ 1 \ ____________ ~ ______ ~ ____ I \ __ 

F'lqllre 2.3 110 Read Timing 

I<--------tCMD-----·---->1 

IOWC*----------\I 1/··.---------------
,\~----------------. ____ /I , I 

l<tAS>1 
, I 

l<-·tAH-->1 
I I 

ADDRESS--\I/··--····--··········-·---···········--"I----.-.-. LINgS ___ ., \ ____ ~ ____________ ~ ________________ ~ ___ I ,_._~ ____ _ 

XACK* ----------1-----------\, 

1 
1 
I <--tX.lHI--> 
1 
I , 

I I 
1<-tDS->1 
I I 

,-----______ I ________ ~ ___ I 

, I 
1<--tOIi-->1 
I I 

1------

OAfA---"I-------------------_·_-------------_·---,'/-.-------
LrNg5~_1 \_~_~ _____ ~~_~_~ _____ ~ ____ ~_._~ ________ ~~I , ______ ~ __ 

F'lgure 2.4 tID Write Tl:nln~ 
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Tehle 2.2 Timing Para~@ters 

----~----~---p----------------~---
PARA~F.TER MIN '1 l'X 

-------------- _ ... _------ ----------tCMD 100 ns. DC. 

tAS 50 ns. 

tAH 50 ns. 

tD!=) 50 ns. 

tOH 50 ns. 

tXACK 0 ns. 

tXAH 0 ns 65 ns. 

tDX [J 0 ns. 

tDHR 65 ns. 

-----------.-- --------- ---------
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rHEo~r OF OPERATION 

3.1 INTRODUCTION 

This section contains a jescriptlon of the interface of the 
RLC 0512. Signals used o~ the Multibus wht~h are not lls@d 
on this card are not mentioned. Tables 3.1. and 3.2 are pl~ 
listings of the BLC 0512 card edge connectors. 

The followinq describes the interface of the BLC 0512. It 
is IEEE 796 compatible a,1 MultlbuS compatlo1e with the 
ability to add via 1umpers' other bus signals which are not 
standard but will not affect the operation of the bus. The 
siqnals at the int~rface will be divided int~ four basic 
~roups: Adjress, Data, :ontrol~ and Non-standard •• 

• Non-standard refers to all signals not specified 
in IEEE specification 796 "proposed Microcomputer 
System Bus Standard", Oct. 1980. 
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fable 3.1 

Pin Assl1~mp.nt Connector Pt 

-------------.-------------.--.--.------------------~~--------
(Component Side) :.trcuit Side 

--.--------------------------------~------.-------.-----------
"nemo-

Pin nlc nes~~lptlon Pin 
~ne'TIo

nlc Description 

---------~----------.------------------------------.~~--------
Power 1 GNI) Signal GND 2 ~NO Signal GNO 
sup- 3 +5V +5V:ic 4 +5V +SVtic 
plies 5 +5V +SV:ic 6 +SV +5Vdc· 

7 8 
9 10 

11 GND Signal GNO 12 :;NO Siqnal GNn 
._------------.. -._----..... _._----------_.-.-._._----._------
BllS 13 14 I 'HT* Initialize 
Con- 15 BPRN* Bus Pri. Tn 16 13 ?RJ* Aus Pf'i. (lut 
trol 17 18 

19 MRDC* Mem Read ernd 20 "'"re* Mem WrIte ~md. 
21 IORC* to Read emd 22 IJiile* J:J Write e'YId. 
23 XACK* XFgR Ack- 24 IVHl* Inhibit 1 

nowledge (disable RA"1) 

-----------------------~--------.---------------------------~-
Bus 25 26 
Co,- 27 BHEN Byte HIgh 28 A010* 
trol Enable 
and· 29 30 A 0'11 * Address 
Ad- 31 32 AD12* Ru! 
jress 33 34 A!)13* 

-------.-------------~~------~--.-----~---------.------------~ 
tnter
rupts 

35 II11T6* 
37 INT4* 
39 INT2* 
41INTO* 

Par!lle! 
Interrupt 
Requests 

36 
39 
40 
42 

l'4f7* 
I"TS* 
I~f3* 
!flrl* 

Parallel 
Interr.l1pt 

Requests 

~~~-----~~------~--~---------~----~---.--------------~---------~ 
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Table 3.1 (Cont.> 

, , 

----.-------------------------------------.---~-----~----------(Component Siie) Circuit Side 

----.------------------_.-----------------------------------~--
Mnerno- '4nerno-

Pin nle Des:.riptlon Pin n le:, DescriPtion 

--------------~----.--------------------.. ----.--.-.------------
Ad- 43 ADR~* 44 "~F* 
dress 45 ADRC* 46 ~ORD* 

47 AORA* Address 48 lORB' Atidress 
49 ADRB* Bus 50 ~i)R9* Bus 
51 ADR6* 52 "OR7' 
53 AOR4* S4 AORS* 
55 ADR2* 56 'OR3* 
57 AORO* SA ~ORt. 

-----------------------------~-----------------~----------------
Oata 59 DATe:* 60 0'" 1F* 

61 DATC* 62 DATD* 
63 DATA' Data 64 O~T8* Data 
65 OATR* AilS 66 O"A19* Rus 
61 OAT6* 68 O~T1* 
69 OAT4* 70 O'lTSf 
11 OAT2* 72 OAT3* 
73 OATO* 74 o~rl' 

-----------------------.. --------------~-----------------------
Power 15 GND Signal GNO 76 :;~O 51qnal :;~O 

suo- 71 78 
piles 19 80 

81 +5V +5Vic 82 +5V +5Vde 
83 +5V +5V:lc 84 +Sv +SV::fc 
85 GNO Sign!1 GND 86 :;~D Slqnal GNO 

------~-----------------------.---------.--~----------------~--

3-3 



r:wble 3.2 

Connector Pin Assignments 

-----------.----------------~-~---------.-.-------------------Pin (C.ompone1t Side) Pint Circuit stie 

--- -------_.- ------------------ ---,.--------- --------------'4nernonic ~nell~nlc Description --- ---------- -------.-.---~-~-- --- --------- ----.. _--------
1 GND Sl~nal :;r'ound 2 
3 +sva +SVdc battery 4 +5VS +5Vic battery 
5 6 
7 8 
9 10 

11 12 
13 14 
15 16 
17 18 
19 20 !4PR~* "'e'llory Protect 
21 22 
23 24 
25 26 
27 28 
29 30 
31 e:x REP' F.xternal Refresh 32 
33 34 
35 36 
)7 38 
39 40 
41 42 
43 44 
45 46 
47 48 
49 50 
51 52 
53 54 
55 ADR16* l\d1ress Bus 56 AD~17* ~ddress Bus t 
57 ADR14* 58 AD!H 5* I 
59 60 I . 
___ t ___ .-_____ --------_.-------- --- --------- ... _-----_____ .1 
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Address and Inhibit Lines 

The address and Inhibit lines are comprisej ot the followln~ 
si:;Jnals: 

Address 
Bvte Hiqh Enable 
Inhihit 

ADRO* thru lD~17* 
BHFN* 
INH1* 

3.2.1.1 Address (AORO* - ~OR17*) 

These 24 lines are used to specify a memorv' location out of 
16 meQabytes if all 24 lines are used or 1 ~egabyte 1f 20 
lines are used. Either 9 or 16 of these lines are used to 
specify an tID a~dress that will enable access to the onboard 
CSR (Port address). 

3.2.1.2 Byte Hiqh r.nable (RHEN*) 

8HEN*, when asserted enables the upper byte' (8-F) onto the 
data bus. 

3.2.1.3 Inhibit 1 (tNH1*) 

When INH1* is asserted n~ later than 50 nanoseconds after 
MRDC* or M~TC*, the memory will be dlsable~ from drlvinq any 
signals active on the bus and will be inhibited from perform
ing any write cycles. 

Data Lines 

The data lines are comprised ot the following slqnals: 

Data 

These 16 lines provide i~ta to the memory ~urlnq a write and 
are driven bv the ~emory 1uring a memory read. If RHEN* 
is not asserted, the lower 8 lines are usej (DATO* - OAT7*) 
to do byte transfers only. If BHEN* 15 ~ss~rted, and ADRO* 
15 not asserte~, all 16 j~ta lines are use~. If hoth RHEN* 
and ADRO* are asserted, only the upper a bits (DAT8*-OATP*) 
are used. Table 3.3 sholts, the different :hta transfer modes. 

Table 3.3 

D~TA TRANSFER MOOES 

RHEN* A[)RO* F'UNCTIJ!oJ 

0 0 Transfer lower (evE'n) byte on DATO*-OAT7* 

0 1 Transfer h1gh (odd) byte on DATO*-DAT7* 

1 0 Tr ansf er' 16 bit word on )~TO-OATF'* 

1 1 Transfer hiqh (orid) bytE' I')n DATIH-OATP* 
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Control Ul"\es 

The control lines are co~~rjsed of the followinq siqnals: 

Tnterru~t Requests 
8us Priority 
Initialize 
~emory Read Command 
~emory write Com~al"\d 

110 Read Command 
lID Write Command 
Transfer Acknowle1ge 

f.'HO* - INT7* 
dPRN* - BPRO* 
I'HT* 
~~DC* 
IofIlTC* 
I')WC* 
J1iJC* 
lCACK* 

3.2.3.1 Memory Reaj Comm~nd (MRDC*) 

MRDC* indicates thi'!t a me'ltorY read cycle is' to be performed 
and an address is VAlid ,,, ADRO* - ADR17*. The lle'!lory must 
respond with XACK* and drive data on DATO*-OATf* ~lthln 1.5 
~Jcroseconds If an in-ra~~e adoress ~as pr!sent at the leaj
Inq edge of MRDC*. Refer to Figure 2.1 for· memory read 
tlmina. 

3.2.3.2 Memorv wrIte Com'!lan~ (MWTC*) 

Mwrc* is an indication t~ the memory that a valId address and 
and data are on the bus snd a write cycle Is to b~ performed 
If an in-ranqe address was· present at the. leadinq edqe of 
MWTC*. If an In-ranqe ad1ress was present, the memory must 
resp~nd with XAC~* withI, 1.5 ~lcroseconjs. Refer to 'fgure 
2.2 for memory write timI,q. 

3.2.3.3 1/0 Read Command (I3RC*) 

lORC* Is an indication to the CSR that a valid adrtress 15 
present on ADRO* - ADRF* If 16 bit a~dressln~ is selectej ~r 
on AI)RO* - AOR7* if 8 b1t 110 addressing is' selected. If. the 
addr~ss matches that of the on board eSR, it must respond 

within 1.5 microsecon~s oy assertIng XACK* and drlvlnQ th~ 
data lin~s. Either R bit or 16 bIt data tr~nsfers may be 
performed. Refer to Flqur. 2.3 for 110 r~31 tlminq. 

3.2.3.4 lID ~rlte :ommanj CloWe*) 

rowe* is an indication to the CSP that valij addrp.sses and 
data are on the bus (B or.,6 bit address orl :fatal. If the 
address matches that of the CSR it must resQond with XACK* 
within 1.5 mlcros~co~ds ~nd write those bitl in the :SQ whlc~ 
may be written (Bits 4 tnru 15 are read only bits.) Refer to. 
rlgu~e 2.4 for 1/0 write timing. 
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3.2.3.5 Transfer AcknoWl~jq~ (XACK*) 

T~e BLC 0512 will resoonj with XACK* whe,ever an In-ra,~e 
address was present durln~ the leading e1qe of a command 
signal. It will not he 3sserted until the aLe 0512 Is rea1v 
to release the bus ~n a write cycle or data Is valid on the 
bUS jurlnq a read cycle. 

3.2.3.6 Initialize (INIT*) 

INTT* will cl~ar bits 0-3 in the CSR, and elear the Interruot 
flip flop. 

3.2.3.7 Interrupt Requests' (INfO* - INT7.) 

One of eiqht Interrupt r!~"ests may be ju~per selected on the 
BLe 0512. T~e selected interrupt request _111 be driven 
active when a parity error occurs and bit 1 in the CSR, (enable 
parity reporting) is set tb a 1. The BLe 0512 will accommodate 
non-bus vectored Interru~ts only. The interrupt request will be 
cleared when an 1/0 write Is performed writln~ 8 zero Into bits 
~ or 3 (parity error byte 0 byte 1) of the :SR, or INIT* Is 
~ssertpd. 

3,2.3.8 Bus Priority (BPR~*, BPRO*) 

The bus priorIty siqnals are not use' or driven by the BLe 05". 
Thev are jumpered toqether on the memory to maintain the bUS 
priority daisy Chain. 

Non Stan~ard Slq~als 

This special qroup of si~nals may he conneete~ to the interface 
via jumpers If d~slred. ~ormal1y, they are not connected. The 
signals In this group are: 

Artvanced Acknowle1qe 
External F!fresh 

AACK* 
~1* 

,~dyanced Acknowledqe can oe jumper selectej at one of three 
dlf.ferent timing taos referenced to settln~ the ReadlWrite 
flip flop. If the use of' ~ACK* Is not desired, it may be 
isolated from the interf!ce connector bV re~ovlna a ju~ner. 
A~CK* will only be asserte~ on memory rp9~ or write cycles. 
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3.2.4.2 External Refresh ~1* 

~t* can be used as either. a synchronous or an asynchronous 
refresh input. Refer to riqure 3.1 for external refresh 
timinq. 

,<---------------15+/-1 us----------->,<->'----100 ns min • . -~-, ----. , I ___ I 

I _____ ~---------------------____ ~_I ' ______ --------
FIqure 3.1 External PefreSft 

3.3 ADOREsstNr. 

The BLe 0512 will operate wIth either 20 or 24 bit memory 
addressing. Addresses AOR1. - ADRI3' are receIved bY 
74LS533 bus receiver/latches. ADR14' -AOR11' are received 
by 74LS244 bUS receivers ~nd then routed tl' 74LS533's to 
be latched. The latched outputs of ADRI* -lOR17 are routed 
to multiplexers to generste the RAM addresses, to the eSR 
address selection logiC, the CSR error addr~ss latCh, and 
the memory selection logic. The outputs of the multiplexers 
are wlre-ORed with the R~~ refresh addresses and then route~ 
to ~ ~OS driver for drlvl~q the PAM ~rrav~ If a CSR cycle 
Is to be oerforme~, the CSR address selection logic will 
generate a -SELIO If the correct address 15 provided on the 
buS. If a memory cvcle ls· to be performed, the me~ory 
selection logic· will generate a LSEL signal If an in ran~e 
address is present on the bUS. 

3.4 DATA AND PARITY 

The BLC 0512 receives ani drives data on a bl-~lrectio~al 
data bus and also uses a co~mon bl-dlrectlonal data bUS 
internally. Refer to Fl1ure 3.2 for a bloc~ ~iagram of 
the jata flow. There are four basiC com~o'~nts attached 
to the internal data bUS, the bUS transceivers which 
receive data from snd tr!~smlt ~ata to the system ~ata 
bus, the data latChes which latch data into and from the 
memory, parity qenerator/~heckers, and the RA~ array. 
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the bus transceivers are 74LS640 octal bus transceivers 
with the "An side co~nectej to the svste~ ~us and the "9" 
side connected to the internal bus. Three of these devices 
are used. One for the ll~er byte, one for the up~er byte 
a"d one Is used to "swap" the UDP~r byte l~ternal bus to 
the lower byte svste~ bus. 



The dAta latches are 74rt~373 octal transoarent l~tch~s with 
thre~ state otltputS. Th! same device is use1 to 13tch ~3t3. 
into and from t~e memory. Therefore, both the D inputs and 
Q outputs are connected to the internal buS~ On both react 
and write cycles the latc~ is lett "open" and the outputs 
In the high impedance st!te until data Is v~lid on the In
ternal bUs. After data is' valid the latches are enabled 
an~ the outputs turned 0" to the active state. 

Odd parity Is qenerated on a hyte basis and storen in a ninth 
bit in the RAM array whe1ever a write cycle Is performe1. 3~ 
a read cycle parity Is qeneratpd from the stored data and com
pare1 with the store; Darity bit. The result Is checked to 
verify no parity or data errors have occurre~. Nine-bit parity 
generation chips are usei, one connected to· the upoer internal 
data bus and the other to the lower intern!1 jata buS. Both 
are 74S~80's. Additional' circuitry Is usej to control the 
nInth ~1t for rean Ann write cycles and to force oarity errors 
if btt 0 of thp. CSR (Writ! «rong ParIty) 1s set. 

The RA~ array Is co~prlsei of 72 64K dyna~l~' RAM's. It Is 
in two 9 x 256K sections, each section beln~ 8 bIt x 256K olu! 
1 x 256 oarity storqe. 41enever a read cyele Is oerfor~ed on 
the BLC 0512 a full ~ord read is done Inter~allY and only the 
approoriate byteCs) are ~rlven onto the data bus. If only 
one Dyte is written, the Dther byte will b!' received but n,t 
written into memory. If 3 full word is·written, both bytes 
are written simultaneouslY. This is done oecause the RA~ 
array is structure1 as a 256K x 18 bit arr3V with only write 
enable (WE) he~ng unique to each byte. 

3.5 CONTROL AND STATUS REGISTER (CSR) 

The CSR Is a hardware re~lster on the BLC 0512 that Is use1 
to log the address where a parity error has' occurred, In~ 
dicate which byte it occ~rred In and contro1 the ~iagnostlc 
mooe. It is accessible as' an 110 port usl~~ either 8 Dit, 
l' blt, or 16 hit adjress1nQ. If 8 bit ~~iresslnq Is used, 
the CSR may be assigned to' one of 16 dlfter.nt locations in 
the ranqe O~ to FE. If 12 or 16 bit ajdressing Is use~, the 
CSR ~av be assigned to one of 256 locations· In the ranqe 
FOOE to frF~. The CSR will resoond to D~e ~ord location or 
two consecutive bytp loc9tions. The bit ass1~nments of the 
CSR are as lollows: 

3-9 



15 14 13 12 t 1 10 9 8 7 6 5 4 3 2 1 0 

p p w e: 
A A a a r 1'\ 
d d r r i !I 
d d i i t b 
r<·---·····-----··---·.·.·------······>r t t e 1 
e e 'I Y e 
s s w 
s s e: E r P 

r r 0 a 
17 16 15 14 13 12 11 10 r e: 0 C r r n r 

0 0 q i 
r r t 

P Y 
13 B a 
t 0 r R 

I e 
t p 

V 0 
r 
t 

Bit 0 • Enable Parity Report - Setting this l bit to a loqical 1 
will enable paritv reportlnQ. INIT' or wrt.tin~ a zero will 
clear this bit. 

Bit 1 • Write Wron~ Parity • Setting this bit to a logical 1 
will force incorrect parity to be'written. I~IT* or wrltin~ a 
zero will clear this bit !lnd allow correct parIty to be written. 

BIts 2, 3 - Parlt~ Error • Ryte 0, 1 - Rea~/~rlte bits set to 
a logical one when a parity error occurs in the resoective bvte. 
They are cleared bV writing a logical zero or INIT*. 

Bits 4-15 • Address C thru Address 17. .Re!l1 onlv bits.' These 
bits will store the ~ost siqnlflcant 12 bits of the address 
location where the most recent parity error: has occurred. 
These bits cannot pe cle~r~d or written. 

3.6 ~R8ITRATIO~ 

I 

The ourpose of arbitratIon logic on the BL:, 0512 Is to res:)lve 
conflicts between cycles requested bV the system bus and re
fresh cycle. requests whl::'" are generated internally. Only 
memory read or write cycles go through the 3rbitratlon logic. 
tID reads or writes !re ,ot arbitrated si":e they ~o not r!~ulre 
any access to the RAM arr!v. F'lgure 3.9 is' a simplified lor;rlc 
diagram of the arbltratl~~ logic. The svst.m cycle re~uest 
follows a path with minlnal time delays, w~ereas the refresh 
request follows a path with qreater time iel!vs. If a refresh 
cycle is requested prior to a bus cycle, t,e bus cvcle will be 
held off by qat.e 1 ,,"ttl the refresh cycle Js cn",plete~. 
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If the bus cycle request Is asserted prior to a refresh request, 
the refresh request will be held off by ~ate 2 until the bus 
cycle Is com~lpte. If both cycles are reau~sted at about the 
same time, the bus cycle will be given prioTlty and the refr~sh 
request wIll be blocked 9t Qate 2 and/or 3. 

3.7 TIMING ANn CO~TR~L 

All timing 1s generated from a single ~elav line. Various 
taps from this delay line,' gated with control signals from 
the system bUS, provide all necessary tlml~~ and control to 
thp other functional blo:~s of the BLC 0512. 
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Chapter 4 

INSTALLATION AND MAINTgN~~CE 

4.1 INTRODUCTION 

This section contains the basic information necessary to 
install and maintain the National Semlconductnr aLC 0512 
Multlbus memory ~odule. The BLC 0512 Is designed to 
operate in ! variety of confiquratlons Includinq 8 or 16 
bit data busses, 20 or 24 bit ~enorv addressinQ an~ 8 or 
16 bit 110 addressinq. Other options which can be 
selected are internal or external r~fresh, a CSR (COntrol 
and status Reqister), selectable interrupts to indicate 
parity errors, ajvance aCKnowled~e (~ACK) 3nd battery: 
back-up. The follow1nq information describes how to Ins
tailor remove each of these options. Tahle 4.1 provides 
descriptions of each jumper option. 

4.2 TOOLS REQUIRED 

NO special tools are required for installation. A ball
point pen or small stylus may be needed to set the 
switches mounted on toe memory module. 

4.3 UNPACKING AND INSPECTION 

CarefullY unpaCK the memory module and visually exa~ine 
it for physical Shipping da~age; i.e. broken, bent or 
dented parts. 

CAUTION! ._.---.-
Do not attempt to install or operatp the 
memory mo~ule if damage Is epparent. 

4.4 ~ACKPLANF.S 

The BLC 0512 memory module 15 desl~ned to operate In any 
standard Multibus backplane or any oackplane conforming 
to the tgFE-796 soeclflcatlon. It Is slot-independent 
but shoUld be pl~ced as close to the processor as oos
sible. 
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4.5 PROCESSORS 

4-2 

The BLC 0512 will, operate with any standar~ Multlbus 
Drocessor ~r processors whIch co~for~ to the Ir.EF. 
specification 796. 

WiO-Wi7 

Table 4.1 Jumper Definitions 

I = Installing one ot these 1umoers :onnects 
INrO-t NT7, respect1vely, to the interrupt 
flip flop on the BLe 0512. 

R = Re~ovinq these jumper. Isolates the Inter
ruot flip flop from the Interface~ 

W18' I • RP~N* connected to spao* 
~ = 8PR~* isolated from 3P~O* 

W20, W21 T = +5 volt battery 
R = +5 volt standard 

W22, W23 I = +5 volt standard 
R = +5 volt battery 

W24 I = Internal Refresh 
R = External Refresh 

W25 I = F,xternal Refresh 
R = Internal Refresh 

W26 I = MPR~* installed 
R = MP~J* isolated from receIver 

W29 I • 80 ns tap to AACK* 
R = 80 ns tap isolated fro~ AACK* 

w30 r' = 50 ns tap to A~C~* 
R = 50 ns tap isolated from lACK. 

W31 I = 30 ns tap to lACK* 
R = 30 ns tap isolated from ~ACK* 

W32 J = 16 B1t 110 lddressln~ 
R = 8 ~r 12 bit I/J Addresslnq 

W33 1 = 12 or 16 bit 1/0 AddresslnQ 
R = R bit 1/0 Addressing 

W34 I = AACK* to Pl-25 
R = AA:K* isolated frOM ~1-25 

W35 I = CSR inhibited 
R = CSR on 

I = Install 

R = Remove 

~Jrg: All 1~mpers ~ot llste~ ~re 

installed at th~ f~:torv ~nd shoulj 
~ot be altered. 



4.6 PO~ER CONSIDERATIONS 

The BLC 0512 requires only +5 volts' DC. Jumper pOints 
are provided to l~plement battery back-up If des1re~. 
To implement battery back up, refer to Table 4.2. 
Table 4.3 lists oower requirements. 

r~ble 4.2 POWER JO~PERS 

.-------~-----------------------~-~~-~--------------.-------.. 
VOLTAGE INSTALL RE~OVE AT PINS 

+5VDC Standard ~22,W23 ~20,W21 See Pin List 

+5VDC Battery W22,W23 

------~------------------------~----~------------------------~ 

Table 4.3 POWER REQUIRE~ENTS 

VOLTAGE CURRENT REQUIRE~ENT (MAX.) 

.------------~-~----------------.~----------. 
+5VDC Standard 

+5VDC Battery 1.5A 

------~----------------~---------------~----
4.7 ADDRESS RANGr. SELECTION 

The BLe 0512 wilL accept either 20 or 24 bit memory 
addressinq. To use 24-blt addressln~, close sw1tch 
52-1. To use 20-bit memory addressin~, open SwItch 
52-1. To use fewer t~an 20 address lines, unused 
upper-address lines must be pulle1 u~ to a voltage 
hIgh level, ann the directions for 20 bit address1~q 
must be followed. 

Thp. startIng addressmav be set on !Ov 16K word 
bound~ry (32K byte) in the 16 me~aDYte address ran~e. 
The startin~ andress Is set vIa DIP Switch S2. Tables 
4.4 and 4.5 list the required swlt:h settings if 24 
addr~ss lines are being used. In this case the start
ing address Is t~e sum of the starting address 1n 
Table 4.4 and the bank address In Table 4.5. 

If only 20-hlt a11resstng Is use1, ~pen Switches 52-6 
thru 52-9 and US! only Table 4.4 to· jeterm1ne the 
start ina ad1ress. 
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The total memory eapaclty of the Bt: 0512 CAn oe 
set In fi4~ ~ytP 1n~r~ments from ~4K to 512K Rytes. 
This Is ~o~~ via switches 51-1 t~ru ~1-3. Refer 
to Table 4.6 for appropriate swltc, settln~s. 



Table 4.4 STARTING ADDRf.S~ SELECT 

0-10241< ADDRESS RAN~E 

.---~-"-~--~---------~------~--.~-----------~----~----------
MULTIBlIS MgMORY 
STARTING STARTING 
ADDRESS AOORESS' 5'-5 52-4 52-3 S2-2 52-\0 
(HEX.) (I< BYTF.) 

--------- ---------- - __ ;.. __ .. 1 ______ - ... -._-- ------. -------000000 OKB O. 0 0 0 0 
008000 32KB :l. 0 0 0 C 
010000 64K8 n 0 0 C 0 
01BOOO 96K8 n. 0 0 C C --.. ~----- -----... _-- ---.. --.. ------- ------- ------- ---_ ... -
020000 12BKl\ 'J 0 C 0 0 
028000 lbOKI3 '1 0 C 0 C 
030000 1921<B J. 0 C C 0 
038000 224KB ;) 0 C C C 

--------- .... _ ... _----- ---'--.. ;" -_ .. ---- ... .,-_ ..... ----.--- ----._ .. 
040000 256KB J C a 0 a 

1048000 288K8 :1 C 0 0 C 
1050000 320l<B 0 C a C a 
1059000 3521<B O. C 0 C C ,.,.---_ .. _- ... --------- ------- ------- ---...... - -_ .... _-... ---.... _-
,060000 384K8 J. C C 0 0 
068000 416K8 n c C 0 C 
070000 448K6 J. C C C 0 
079000 4BOKB J C C C C 

-------_. ---.-_ .. _-- --._.-- .-.. _ • .-a ... .. ----- --_ .. _--,-_ .. -.---
080000 512K6 ,.. 

0 0 0 0 '" 088000 544K8 ,. 0 0 (l c '" 090000 576KR ,.. 0 0 c a '" 098000 GOSKB ,.. 0 0 c c ... 
............. - -_ ... _---., ..... .. --- ... _- .-....... -. ... _----- -----... -------OAOOOO 640KB C 0 C 0 0 
OAROOO 672KR ,. 0 c 0 C ",. 

OBOOOO 104KB C 0 C C 0 
OBROOO 7]6KB ,. 0 C C C '" ------_ .... 

__ ~ _______ t~ ______ 

------- ------- --_ ... _-- .. -.-~-.. -
OCOOOO 768Kf!. ,. C 0 0 0 '" OCBOOO aOOKS c c 0 (l c 
000000 832K6 C C 0 C 0 
OOROOO 864K8 C C :) C C 

---------
---~ ______ I_~ ____ ~I ______ - -_-.. __ .1 _____ ... -------toroooo 896KA ,. 

C C 0 0 ... 
I Of~f!OOO 9281<B ... C C IJ 0 ..,. 
IC1FOOOO 9bOKB ,. 

C C C 0 I.. 

IOFROOO 992KB ,. C C r. c ..... ,-.. -----~- ~~----~---,-_____ ~I _____ ~_I. ___ ._-,------- ---.. _--
*K - 1024 0 - OPEN - -

C = C1JOSED 
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Table 4.5 ADORESS BANK SELECr 

t024K - 16,384K ADDRESS R~~~E 

.~---.--~---~~--~----~--------~--------~--------~-----._---_. MULTJBUS 
ADDRESS 
(HEX.) ._---_ .. _-----.. 
000000 
100000 
200000 
300000 ----_ ... ------. 
400000 
500000 
600000 
700000 

.---.-.---_ ... -
800000 
900000 
AOOOOO 
BOOOOO 

I ______ ~-------
I COOOOO 
I 000000 
, [00(100 
I fOr)OOO 

,--------------
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tHARTlr-4:; 
ADORESS 

----....... ------
1024K* 
204RKB 
3072KR 
4096KB 

---._----._.-
5120KB 
6144KB 
716BKR 
8192KR 

--- ... --------
9216KR 

10240KB 
11264KR 
122881<:B 

--------_ ... --133121<:B 
14336KB 
15360KR 
16384K8 ----_ ... _---_ .. -
K = 1024 

I 
S2-9 t 52-9 S1.-1 

I 
___ ........ f _______ -------

0 I (J ,., 
0 I J 0 
0 I :) C 
0 I :) C -______ 1.-_ ... -- -_ .... _-
0 C 0 
0 ,. 

0 ... 
0 C C 
0 C C - ______ 1 ______ - -------
C 0 0 

c a 0 
c 0 c 
c 0 c - ______ 1 _______ 1 ______ -

C C 0 
c c 0 
c c c 
c c c 

~~~~-~-,-_____ ~I ______ -

o = OPEM 
C 111 CLOSED 

Table 4.6 

~EMORl SIZE SwITCH SETTINGS 

---.--~~-.. -------.-~-----.-----~------"'emory Size SwltC'~es 
SI-3 51-2 5t-l 

--... ---.. ----.. -~-. --~---~~---------~----64KB 0 j (] 

12RKB 0 J C 
192KB 0 .. 1 ... 
~56KA 0 I" C ... 

------------_.-. ~-----------------.---320K8 C J 0 
3B4KB C J ,.. 

'-

448KR C I" i) .... 
512KB C ... C ... 

-------~-------- ~~-------------------~ 
I(R = 1024 Byte D =: OPEN 

C :' CLOSED 

.52-6 

--.... ~ ... -
n 
C 
0 
C ----_ ... 
0 
C 
0 
C 

---~---0 
c 
0 
C 

-------
0 
c 
0 
c 

-------



4.9 CSR ADDRESS S~LE:rl0N 

... 

The C5R may be configured to respon1 to either 8 bIt, 
12 bit or 16 bit 110 addressing. Refer to Table 4.7 
for selection of tID addressing. If- 8 bit tlddresslnq 
Is used, t~e CSR 'Tlay be assigned t~· one of. 16 POSSible 
word addresses. If p.lther 12 or ,& bit addressinq is 
used, the CSR m"v be assigned to o~e of 256 word aj
dresses. Refer to' Table 4.8 for B bit CSR address 
assignments, also use fable 4.9 if 12 or 16 bit adjres
sinq is used. 

To inhibit the operation of the CSR, install jumper 
W35. WIth the CSR inhibIted peritv reporting via 
the Multlbus interrupts is enabled. If parity re
porting 15 not desired when W35 Is installed, it Is 
necessary to remove the interrupt jumpers • 

.----~--------------------------~-----. , JU~PERS , 1/3 I _____ ~ _______ ~ __ ~_~~_~ __ I 

I ~d1resstnq I Install Remove 
,----~~---.--,.-----_~ ____ I _____ ~~ ____ I 

R bit 
12 bit 
16 bit 

NONe:' 
W33 

W32, 10133 

I 10132, 10133 I 
I W32 I 
I NON~ f 

I _____ ~_. ____ I ______ .-----,-------~---, 

fable 4.7 110 Addr~ssinq 

--------------------~---------.. ---------~----------Sw1tch Settings 
CSR 

--------~-------.---------------.-------ADDRESS S3-4 53-3 5.3-2 S3-t 

----------- ----_____ .I_~ ______ I __ ~~_~-~ .-.. __ .. -----
OE ,. C 

,.. 
C ~ .. 

lE C C C 0 
2E C C 0 C 
2E C C 0 0 

----_ .. _--- --------_ .. ---~-.--,.-.-~--- -----------4E C 0 C C 
SE ,.. 

0 
,... n .... ... 

6E C n 0 c 
7£ ,. 0 n 0 .. 

------,.,._-. .. -- ... ---.. - -------- -------- -----______ 1 
AE J C 

,.., 
C .1 

9E 0 C C 0 
AE 0 C 0 C 
BE 0 C 0 0 

.. --------- ---------- . -.----- -... ----. ___________ t 

CE 0 0 C C 
DE 0 a ,.. 

0 ... 
EE n 0 Q C 
F'F. 0 [) 0 [) 

.... -.. --_ ... _-- -- ... ..,------- ~-.. --.. -- .. _------ ... _--______ 1 

Table 4.B 

(,SR, R-bjt CSR Acidre5s Assianment' 
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·-~----~~~-----~~--~----------------------------~----I Switch Settln~s 'CSR I __ ~ ___________ ~_~ _______ • ___________ • ____ ~ 

I AODRP.SS I S4~4 54-3 54-2 S4-1 

t F'OXX C C 
,. ... 

I F'1XX C C 
,. ... 

I f'21(X C C CJ 
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Jumoers ~avbe installed to drive an interrupt request 
when oarity error occurs. Anyone of the elqht inter
r 11 0 t r e q II est Ii n e s HI T 0 - r N T 7 may be' s e 1 e c ted. :r h e 1 n -
t~rrupt will be l~n~rated when a oaritv error occurs 
~nj ~aritv r~oorttnq Is enahled via the C~R or the CSR 
15 inhibltej by i1stallinq jump~r ~15. See Section 3.4 
~n1 3.5 for a connlete descrlptio~ ~f parity and CSR 
operation. Table 4.10 lists jumper$ for Imple~entlnq 
intF.'rrupts. 

Table 4.10 

S~L~CTARL~ INTERRUPT JUMPE~S 

INTF:RRIJPr 

INTO* 
Tp.JT1* 
t'H 2 * 

'1 tJ r 3 * 
IMf4* 
P!1'5 * 
PH6* 
1\11.'7* 

w1.0 
Wil 
~12 
~13 
~14 

1115 
W16 
Nl'1 

** rnst~11 only on~ of t~ese ju~pers, 
~ll ot~er5 should be renoved. 



Advance ackno~le~~e can be jum~er-selected at one of 
three different timlnq taps. If ajvance ackno~ledqe 
is not use~, it should be Iso1ate1 from the Interf~ce 
connector bV removing jumper w34. 

Table 4.11 AACK JUMPERS 

Time fro" J NSTALf, 
Command* 

30n5 W31 

SOns ~30 

80ns W29 

* AACK will be held off if 
a refresh cvcle 15 in pro
qress. rhls could add U~· 
to 400ns to these ti~es. 

4.1? INT~RNAL/EXrERNAL REFRESH 

The BLC 0512 can OP operated with internal (trAns
parent) refresh or' with external ref't'esh. To 
implement internal refresh, install jumper W24 and 
remove jumper W25., To imple~ent eKternal refresh, 
install 1umper W25 and remove w24. External refresh 
may be fro~ either a synchronous or an asynchronous 
source and will trIgger on a low-to-hlqh voltaqe 
transition at the Interface. See ri~ure 3.1 for 
re~ulred retrp.sh timing. 

4.13 INSTALLING ~E~DR~ ~OOULES 

The memory module must be inserted into the backplane 
with components facing Row 1. Ma~e certain the module 
is firmly seatp.d in the connector. 
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:I\UTION! .. -.-._. 
00 not attempt to install or 
r@move menory, modules with 
DC power applied to the be:k
plane. Damaqe to the mp.morv 
mav occur. 

4.14 VERIFYING MEMORY JPF.RATION 

When memory modul~S are Installe~, 3pply DC po~er !nd 
verify operation by running svste~ ~la~nostlcs; In 
particular, those that test the ~en~ry. 

4.15 ~AINT[NANCE 

The memory 1 tself' dops not requIre routine maintenance 
on a regularly scheduled basis. Syste~ diagnostics 
should be perforned from time to tl~e to verify 
correct operation. 

4.16 TROUBLESHOJTING 

4-10 

In the event problems are encountered: 

o Are 1:)11 power supplies turned on? 
Verify that +5V Is applied to the 
backolane. 

o Are the correct pow@r jumgers 
Inst!llled? 

o Is t~e system conflgurei· properly? 
verif.y that all modules· are flrmlV 
seate:!. 

o Are ~ll system cables properly ins
talle~? Check that the cables are 
connected at each eni. 



COMPArI8LE EQUIPMENT 

5.1 INTRODUCTION 

The BLC 0512 is designe~ to interface with any series 80 
boards via the system bus as described In the IEF.E specifi
cation 79b (P796 Bus). The followlnq para~r9phs describe 
the compatibility of the BLC 0512 memory moiule. 

5.2 BACKPLANES 

The BLC 0512 is desiqned to be compatible with BLC 604/614 
Mo~ular Backplane !h~' Cardcaqe or any b8c~plane/cardca~e 
that conforms mechanically and electrically to IF.F.E spe
cifIcation 796. 

5.3 OTHER MODUL~S 

The BLC 0512 will bp eomoatlble with any ot~er modules Which 
are ~ultibUS compatIble and that conform co~pletelv wIth 
IEEE SpecifIcatIon 796. 
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Chapter 6 

A PPE~J D I X A 

This appendix contai~s the schematic, asse~blv drawing and 

bill of materials oertal,tng to the BLe 0512 ~e~orv card. 

980109405 

870109405 

Assembly Drawing and aill ~f ~aterlals 

Sche'11ati:::, Diagram 
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SH 3 AA REV DATE ECO NO. APPVD 

SEE SHEET I 

SH 3 Z 
-WE Bt 

ATM '/J - ATM 7 
SH 5 AL 

~ 

0 :3 3 :3 3 3 :3 3 :3 
~ ATM (II 5 

3 :3 :3 3 3 3 3 :3 3 3 0 

ATM I 7 
ATM 2 6 

~ ATM 3 12 
~ ATM 4 " UI U2 U3 U4 U5 U6 U7 US U9 UIO uri UI2 UI:3 UI4 UI5 UI6 UI7 UI8 ATM 5 10 

ATM 6 13 

NC -..!..r-v--~ GND ATM 7 9 

- SH 2 K 
-CAS AB 15 2 ' 15 I--

SH 3 V - RAS A 4 DI - r-- -CAS 
:3 64K ~DO ATM !1l 5 -WE-

ATM I 7 4 RAM ~A6 -RAS-
'\.. ATM 2 6 A ¢~ TYP ~A3 

ATM 3 12 
A 2...!. X72 ~A 4 ATM 4 " ATM 5 10 

UI9 U20 U21 U22 U23 U24 U25 U26 U27 U28 U29 U30 U31 U:32 U33 U:34 U35 U36 
A I ..2. ~A 5 

ATM 6 13 S ~A 7 
C ATM 7 9 <+SV) VCC- C 

15 . 
SH :3 W 

-RAS B 4 

~ ATM ¢ 5 
ATM I 7 
ATM 2 6 
ATM :3 12 

~ ATM 4 " U37 U38 U39 U40 U41 U42 U4:3 U44 U45 U46 U47 U48 U49 U50 U51 U52 U53 US4 
~ ATM 5 10 ... --. ATM-6 13 

ATM 7 9 

SH 2 L 
-CAS CO IS 

SH :3 X 
-RAS C 4 

ATM ¢ S 
ATM I 7 ·8 ATM 2 6 
ATM :3 12 

8 
ATM 4 II USS U56 US7 USB US9 U60 U61 U62 U63 U64 U65 U66 U67 U68 U69 U70 U71 U72 
ATM 5 10 

~ ATM 6 13 ~ 
ATM 7 9 f--

IS 

SH :3 Y 
-RAS 0 4 

L 14 l 14 L 14 L 14 L 14 L 14 L 14 L 14 L 14 t 14 L 14 L 14 

~ 14 t 14 l 14 ~ 14 2 14 2 14 

- OFM PI 
SH 4 -, AY 

lI. LLI Cl (.) m « 01 CD .... to II) <;t rt) C\I - 'S. 

Cl 0 Cl Cl Cl 0 Cl Cl 0 Cl Cl Cl Cl Cl Cl Cl 
OFM P0 

AZ SH 4 
o ¢ - 0 F / / / / / / / / J SH 4,6 H 

SH4 ~ OTM P0 
p 

WSI I 

A 
W52 ~ 't5S 10 P0 

P2-60J A 

SH 4 IAJ I OTM PI p 
WS3~ 10 PI 

(P2-59) WS4' rS6
1 ? 
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1- .040 MAX ALL 
~OMPONENT LEADS 

IE--~~- .450 MAX 
COMPONENTS 
NOT SHOWN 

LAST USED NOT USED 

C84 C64 73 
R20 

RPIO 
S4 

UI31 

3 

1. ASSEMBLE AND SOLDER PER NSC 
SPEC. 429306098. 

® 

® 
o 

® 
o 

MARK ASSY. DASH NO. AND REV. 
LEVEL WITH .12 - .18 HIGH 
CHARACTERS WHERE SHOWN. 

MARK 
HIGH 

.12 - .18 
WHERE SHOWN. 

ASSY. SIN WITH 
CHARACTERS 

INSTALL MEMORY I.C.'S SPECIFIED IN 
THE MEMORY ELEMENT PART NUMBER 
CHART. 

INSTALL MEMORY I.C.'S ACCORDING TO 
THE MEMORY ELEMENT POPULATION 
CHART. 

INSTALL JUMPERS ACCORDING TO THE 
TEST CONFIGURATION JUMPER TABLE. 

AFTER TEST AND BEFORE FINAL CPU 
TEST. INSTALL JUMPERS ACCORDING 
TO THE FACTORY INSTALLED JUMPER 
TABLE. 

2 
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11£ ..... 

® MEMORY ELEMENT PART NUMBER CHART DASH NUMBER DEFINITIONS - REFERENCE ONLY - XYZ· !lEY W.1E ECONO. APPVO 

SEE SHEET I 
VERSION ITEM FIND NUMBER· DESCRIPTION X- Y Z 

-OOZ 89 64K X I • DRAM, CERAMIC • 200NS 
-0 I Z /I 90 :32K X I , DRAM, CERAMIC , 200NS • UPPER 

o = CERAM IC RAM o = 64K RAM. 200NS 0= UNPOPULATED 

0 -02.Z· 91 32K X I , DRAM, CERAMIC , 200NS 
5 = PLASTIC RAM I = 32K RAM, 200NS , UPPER . I = 512K WITH PARITY 

t. LOWER 0 2. = :32K RAM. 200NS , LOWER 2 = 384K WITH PARITY 
-03Z /I 92 16K X I , DRAM, CERAMIC, 200NS 

- 50Z 93 64K X. I , DRAM, PLASTIC , 200NS 
3= 16K RAM, 200NS :3 = 256K WITH PARITY 

- 51 Z • 94 32K X I , DRAM , PLASTI C , 200 NS , UPPER 
4 = 128K WITH PARITY 

- 52.Z .- 95 32K X I , DRAM, PLASTIC I 200 NS , LOWER 
5 = 512K W/O PARITY 

- 53Z .- 96 16 K X I , DRAM, PLASTIC , 200NS 
6 = 384K W /0 PARITY 

-04Z 
7=256K W/O PARITY 

- -05Z 
8 = 128K W/O PARITY 

I--

-06Z 

-07Z 

-54Z 

-55Z 

-56Z 

- 57Z 

C C 
~ PLANNED FUTURE PRODUCT. 

-+ ... 
@ MEMORY ELEMENT POPULATION CHART 

VERSION 
INSTALL LOCATIONS 

NOTES 
-OOZ t -50Z -OIZ. -02Z, -51Z ,-52Z -03Z • -53Z B 

-XYO NONE NONE NONE UNPOPULATED 

B 
- XY I UI - un, U79 N/A N/A 512K BYTE WITH PARITY 

- XY2. UI - U54 , U79 N/A N /A 3B4K BYTE WITH PARITY 
~ - XY3 UI - U36, U79 U I - U72. U79 N/A 256K BYTE WITH PARITY 

- XY4 UI - U I B, U79 U I - U36, U79 U I - U72. U79 128K BYTE WITH PARITY 

- XY5 UI - U16, UI9 -U34 , U37 -U52. , U55 - U70. U79 N/A N/A 512K BYTE wlo PARITY 

- X Y6 U I - U I 6 , U 19 - U 3 4 , U37 - U 52. • U79 N/A N/A 384K BYTE wlo PARITY 

-XY7 UI-UI6,UI9-U34,U79 UI-UI6,UI9- U34,U37-U52.U55-U70,U79 N/A 2.56K BYTE W 10 PARITY 

- -XY8 U I - U 16, U79 U I - U 16. U 19 - U34. U79 U I - U 16 • U 19 - U34 • U37 - U52 , U55 - U70, U79 128K BYTE w/o PARITY I--

A A 

151980109405 000 
...... I: ! SHEn.2. 0 • ..3-

8 I 7 I 6 I 5 t 4 I 3 I 2 I 1 
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REVISIONS 

lIlY DATE Eeo NO. -SEE SHEET I 

® TEST CON FIGURATION JUMPER TABLE 

D VERSION INSTALL ITEM FIND NUMBER REMOVE D 
- XOZ W3 W6 • W7 ,W27 14 WI ,W2 ,W4 ,W5 ,WB,W9,W2B 

- X I Z W2 • W5 • W9 • W27 14 WI ,W3 ,W4 ,W6 -WB ,W2B 

- X2Z W2 • W5 • we. W27 14 WI. W3 , W4 • W6 ,W·7 , W9 , W2B 

- X3Z WI. W4 • W7 • W27 14 W2 , W3 • W5 , W6 , WB , W9 , W2B 

-X4Z W3 , W6 , W7 , W2B 14 WI. W2 ,W4 ,W5 , we , W9 ,W27 

-X5Z W2,W5,W9.W2B 14 WI, W3 ,W4 , WS - WB , W27 

- - xsz W2 , W5 , WB • W2B 14 WI ,W3 , W4 , WS ,W7, W9 ,W27 r--
-X7Z WI, W4 • W7 ,W2B 14 W2,W3,W5,WS,WB,W9,W27 

ALL WIO ,WIB ,W24 .W29, W32 ,W34 , W52, W54 -W56 13 WII- W17, W20 ;W21 ,W25 ,W2S, W30 ,W31,W35,W51,W53 

ALL W22, W23 , W33 14 

C C 

,. 

ill FACTORY INSTALLED JUMPER TABLE .... VERSION INSTALL ITEM FIND NUMBER REMOVE ~ 
-xoz W3 • W6-, W7 W27 14 WI, W2 , W4 , W5 , WB , W9 ,W2B 

-x IZ W2 , W5 ,W9 • W27 14 WI, W3 , W4 , W6 - WB , W2B 

-X2Z W2 • W5 ,W8, W27 14 WI ,W3 ,W4,W6,W7,W9,W2B 

- X3Z WI , W4 , W7, W27 14 W2,W3,W~,W6,WB,W9,W2B B 
- X4Z W3 , W6, W 7, W2B 14 WI I W2 I W4, W5 ,wa ,W9 .W27 

-X5Z W2 , W5 ,W9 • W26 14 WI, W3 ,W4 ,W6 - WB , W27 

B - X6Z W2 • W5. we , W2B 14 WI, W3 • W4 , W6 ,W7 , W9 , W27 

~ -X7Z WI. W4 , W7 , W28 14 W2,W3,W5,W6.WS,W9,W27 

ALL WI8 • W24 , W29 • W32 • W33 • W51 • W53 13 WIO - WI7 ,W20 • W21 ,W25 , W26 , W30 ,W31 • W34 , W35 , W52 , W54- W56 

ALL W22 ,W23 14 

- I--

A A 

101980109405 000 

'ICALI 
I: SH!I!T~ OF~ 

8 I 7 I 6 I 5 t 4 I 3 I 2 I 1 



UNIT EA: EACH BK: BULK BILL OF MATERIALS NO. 
ITEM QUANTITV PER ASSEMBLV UNIT OF = IN.:INCH . AR: AS REQ'D <:l8010~40S-000 FIND OF ME AS FT :rFEET 

PER 
UNIT EA: EACH BK; BULK BILL OF MATERIALS NO. 

ITEM QUANTITY ASSEMBLY UNIT OF = IN. =INCH AR: AS REO'O C:>8010~5-000 FINO OF MEAS FT: FEET 

UNIT EA : EACH BK: BULl( BILL OF MATERIA1.S NO. 
ITEM QUANTITY PER ASSEMBLY UNIT OF = IN :INCH AR: AS REO'O ~8010~4-0S-000 FIND OF MEAS FT: FEET 

NO 
100£ 

MEAS 
PART NUMBER/REFERENCE DOCUMENT REF DESIGNATOR DESCRIPTION' 

NO 
loa 

MEAS 
PART NUMBER/REFERENCE DOCUMENT DESCRIPTION REF DESIGNATOR 

NO MEAS 
PART NUMBER/REFERENCE DOCUMENT DESCRIPTION REF DESIGNATOR OCO 

I REF 67 01 09 40 5 -In 01 SCHE~AiIC DIAGRAM 2.-::' - 4S I EA 4 BE. I 01 I 77 -0 01 1e.74S~0 W~; 

2- REF 4 271 DC) 4-0 5 - 00 f TESi PROCEDURE .24 I a. 4 Be 00 05 I I - 0 01 Ie 74513'=' W73 ~ I E .... 4- S'2 I 01 3B I - 0 01 IC 741.S02 U'llS 
:- REF 42 01 Oq 40 - 00 I TECHNIC"'L MAIJUA L 2S 13 EA. 4- B2. 00 0'3 54 -0 01 IC 741.S00 U74.1~,I:'1 4; I ep." 4 S'21 00 7; 8-0 01 IC74-S:'S U~ 

4 - Cb :, e~ 4 6e. 10 07 77 -0 01 Ie. 74S:'; U7S,ICB 1-::0 413 I EA 4- SCO 00 04- 36 -0 01 ICf4-S'2'2. UIOO 

S - 2.; I I:A. 61 I 10 10 cl --a 00 DElAY LINE 200NS U7'- 4'? "2 EA. 4 B'2 00 03 4E. -0 01 IC74'E>"2BO UIOI.I'2.'O 
6 - EB '2 EI>. 4 821 00 7 S s-O 01 Ie ;4LS04 U17,B4- 50 2. Ell. 4- 8'21 01 I ; "2.-0 oil I c74<:> '2.S" WIOe. 10~ 
; - a~ \ EA 4 62- 00 01 Bo - 0 01 IC /4'004- U1B 51 I E'" 4 se 10 70 4S -0 01 IC74-LS"e1 UI04-
e 1 e~ s Sf 1 O~ 40 S -0 02. pc'~D 30 1 ep." 4 Bel o a I &0 -0 01 Ie. S5S ueo 5e. '2."EA. 4- 82 10 70 63 -0 01 IC74585 UIOS,IO/Q 
~ e e~ 74 000 OS B-O 01 ~e..JEC\O~ :'1 I E~ 4 B 2. I 00 36 5 -0 01 IC I4L<S74 USI S3 aEl>. 4 8'2. 10 39 S4 -0 01 IC741.524O UI07,11'2. 
10 - '3e I EPo. 4 6 a I 00 B4 0-0 01 Ie. /4SI~"2. US"2. 54 I EI>. 4- 82 00 04 '37 -0 01 I C 74-S 175 wloe 
II 73 eA. 'al 41 0'2 6S S -0 O~ SOCI::Err . 110 "o~ UI- 1.11"e, U79 3:. I· EJo,. 4 sa 00 os 34 - 0 01 Ie. /4-S02. U8:' 55 31:.A. 4 B21 0; 0"- 1- 0 0 I 1C.74LSS?>?> U1I3.lIb 117 
1'2 43 Ej>.. 2 B'3 I 01 55 I - 0 01 W/W PIN ~IO·I7, ~Hj,.<'l·"51·;1 :4- L EA. 4 eel 07 00 6 -0 01 Ie. '36"eS USS 56 aEA. 4 82 10 70 4G - 00 I IC "4-LS"S74 WII4-.IIS 
1'3 t&EI>. 21 41 01 5S 0 - 00 I WvJ..1U""~ NOTE t&. "35 I e .... 4 Bco 10 ;0 16 -0 01 Ie. t4I.S?7~ UB~ ~ coEA 4- Se. 10 3q, 47 -0 01 Ie ,4L<:.;:';-::!:o UI IS, 122. 

14 4,E}, ~ 01 002. 74- 9,- 0 0 I' JUMPER INSULATED . NcrTE '-. ~ 3 EA. -4 8'2 00 00 1~ -0 01 Ie. 74S00 UB1,12.5 1'2e. sa ::, EA 4 62 10 1 0 6"e -0 01 ICi4LSG40 UI~,I'a;:" l'el 
15 - '37 '2 EA -4 Be 00 13 -4-4- -0 01 Ie. 74SI0 U6e.~S ~ I ~ 4- B'2 00 0:' 02 -0 01 1 C. .,4-5IS7 UI'e4 
16 3EJ>.. 51 ?> I 07 00 3 -0 04 DIP SWlic:1-\ 4l'OS> SI,:.A· '38 I E~ 4- BEl 00 6, a-o 01 Ie. 74'SOS 1Jeq, ICO 1 Eto- 4 S'2. 10 3~ Be. -0 01 Ie 74L. 'E> '2.44 LIle7 
17 I EA 5 I '3 I 0; 00 3 -0 I 0 01" SWITCH 10 PO!'> se 3~ I I:A. 4 8'2. 00 0'2 6:. -0 01 Ie. BO""S U<:IO 61 -
Ie - 40 I e", 4 ee.l 0'2 63 q, -0 01 IC/4L.':o3q,~ U'i'l "=2. -
Iq, - 41 I e ... 4 S'2 10 18 :'7 -0 01 IC,4S'314 U"!la 63 -
20 - 4'e. I SA. .. Ba 00 03 00 -0 01 IC74<:>S6 uq,~ b4 -
el - 43 I EA 4 B'2 10 10 '26 -0 01 IC"74S"Sc. u~4 (;,5 -
Ea - 44- "3 Ej>.. 4 S"2. 10 "2.S 05 - 0 0 I IC74-S'2S~ U%,IIO.III "" -

"EV A f3 NOTES: TITLE "EV NOTES: TITLE "EV NOTES: TITLE 

ENG CHG NO 2~I.5A .2Ai:, 
BLC.OSI'2. CHG 

DATE I Y-2l-J In-Y_. 
ENG CHG NO ~;u, 

BLC 0512-CHG DATE 

ENG CHG NO . 5Hr1!T 
BL~ 0512-CHG DATE 

APPR 1/-lt:;Z ({to!- APPR APPR 
PREPARED BY 

~;h~ r;rL~ 
APPROVED BY 

~ 
National Semiconductor CorpOrilion SIZE F'LL OF MATERIALS NO.~t: I , SH 
2900 Semiconductor Drl.,. A ~8010~40S~OOO OF 5 DATE ·.»'.,1'£"'&1 DAT£ 
Sent. CI.r., C.III. 9S0S1 

PREPARED 8Y CHECKED BY A""O~Eg IY 

~ 
National Semlconduclor Corpora lion SIZE IBILL OF MATE"'ALS ~O'I:HL 
2900 Semlconduclor Drive A 5S0\O~S~OOO OF.2... DATE DATe DATI 
Sent a Cia,., c.llr. 95051 

PREPARED ay CHECKf.D ., APPRoveD BY 

~ 
Nellonal S.mlconductor Corpor.tlon m'l BtU OF MATERtALS ~O'I~H~ 
2900 Semlconduclor Drive A 9BOI09405-0oo OF.§.. DAl£ DAT£ DATE 
S.nta Clu., C.'If. 95051 

UNIT EA: EACH SK: BULK BI1.L OF MATERIALS NO. 
ITEM QUANTITY 'ER ASSEMBLY UNIT OF = IN. :INCH .. R: AS REQ'O C:>SOIO':>40S-000 FIND OF MEAS FT : FEEl 

UNIT EA: EACH BK = BULK BILL OF MATERIALS NO. 

ITEM QUANTITY PER ASSEMBLY UNIT OF = IN.:INCH, AR: AS REQ'D ~8010<:l40S-000 FINO OF MEAS FT: FEET 
NO Mr\S 

PART NUMBER/REFERENCE DOCUMENT REF DESIGNATOR OCO DESCRIPTION 
NO MEAS 

PART NUMBER/REFERENCE DOCUMENT DESCRIPTION REF DESIGNATOR OCO 
,.,7 .<I- EPo. 4- 741 07 00 2-0 01 Rl:S.SIP IS.!L/ S RPI;2..8,~ 

.66 4 EA 4- 74 I 00 80 6 -0 41 RE:..SI" 1K....n.. 1(" RP:l.S,C; 10 
8'?:> 0 EA 4 <121 0 it 7 Ii. - 0 0.12 '-410<1 WIll ~:et:O \IS NorE4-,S 

"'->0 - 3aK,)(1 O~ U.CS!.'1DO~ I-lOTE4.SX 

~ I EA. 4 74 I 07 0"0 6-1 02. ReS.SIP I t::....n.. 1 10 RP4- e>1 -, " . 3~)( 1 IlIWII"L,CER.'eOO t;:, NClTE4.5 * 70 I 1:1>.. 4 74 I 00 80 6-0 66 RES.SIP 10t:.n../6 ~P7 

7\ 2 EA. 47 01 01 \ 34- -0 47 REo. ce. e20.!L. 1<.1,2. 
~e - -. IbK~1 DiWv\ CCI2.. ?llO\lS MOTe4,S * 
93 0 ~A 4 8 2- I 0 70 7 b - 0 I Z. ~~I OI1/>,)l\.I'~"C. c:co HS NO'54,5 

7C 4 EA. 4 ;01 01 I 34 -0 3':> RES.ce.IOO..ll.. \?A-,5, 10,15 ~ -. . ' .' 3ZOc.10I1MI.u,PI.-nC.eDOIIS NOTc4,S -vi 
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