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CH~PTER I 
INSTALLATION AND MAINTENANCE 

1.1 INTRODUCTioN 

This section will provide the lnfor.ation necellary 
to install the NS23N, Inltall or r •• ova any of the 
options, and _aintain the _e-ory. rable 1.1 Ultl 
the conflguratlon, jumpen and a description of eaCh, 
Table 1.2 liltl the Iwitchel and their functionl and 
Figure 1.1 showl the place_ent of the jumperl ahd 
switchel. 

WI' I • 200 nl DRAM 
R • 150 nl DRAM 

W2* I • 150 nl DRAM 
R • 200 nl DRAM 

W3* I • 'l'est OnlY 
R • Standard COhfl;uratlon 

w4$ I • Standard Conf1;uratlon 
R • 'l'elt Only 

NSf I • 32K DRAM - R • 16K or 641( ORA" '-
W6* I • 64K DRAM 

R • 16K or 32K DRAM 

W7* I • 16K DRAM 
R • 32K or 64K DRAM 

) WU I • 'l'est OnlY 
R • Standard Confl;uratlon 

Wgf I • Standard Confl;uratl~n 
R • 'l'est Only 

Wl0 I • Internal Refrelft 
R • External Refresft 

wll I • External Refresft 
R • Internal Refresft 

Wl~' I • 16K or 641( ORA" 
R • 32KDRAM 

Table 1.1 
JUMper Definition 

SIZE DWG.NO. 
III~ National Semiconductor Corporation A 409103882-001 A 

.::!! 2900 Semiconductor Drive, Santa Clara. Calif. 95051 
SCALE I'HUT~ OF_ 

4 230007 / I 
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Table 1.1 (Continue4) 

W13.1 • 32K DRAM - upper 

WU. 

W15 

R • 16K or 32K Lower or 64K' DRAM 

I • 32K DRAM - Lower 
R • 16K, 32K upper or 64K DRAM 
I • 18 Bit Addre •• BUI 
R • 22 Bit Addre •• BUI 

W16 I • External Refreln to MEMIEL 
R • External Refre.n ilolate4 frot 

MEM5EL 

W17. r. 150 nl DRAM 
R • 200n. DRAM 

W18. I. 200 n. DRAM 
R • 150 nl DRAM 

W19 I • +5v Battery Baek-uP 
R • +5v 5tan4ar4 

W20 I • +5v Stan4ar4 
R • +5v Battery B.ck-U~ 

• Factory Confi~uration - Do not liter! 

51-1 
51-2 
51-3 
51-4 
51-5 
51-6 
51-7 
51-8 
51-9 
51-10 

DIP SWITCH 1 

startin; Ad4rell lelect LIB 
Startin; A4drell Setect 

I 
I 
I 
I 
I 
I 

Startin; Addrell Select M5B 
2K/4K 110 Spaee 

Table 1.2 
Switch Definitions 

1~~E..1 National Semiconductor Corporation 

~'I~ 2900 Semiconductor Drive. SllItl Clara. Calif. 95051 

SIZE DWQ.NO. 

~ 409103882-001 
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fable 1.2 (Continued) 

DIP SWITCH 2 

52-1 "e",o,ry Size LS8 
52-2 "e",ory Size 
52-3 Iite",ory Size 
52-4 .. elllory Size MS8 

UNPACKING AND INSPECTION 

Follow the ItePI lilted below to un~aek and InlPect· the 
NS23M memory module. 

1. Remove all Plckln; .aterlal fro. 
Shipping container. 

2. Remove.eMory board fro. It I container. 

3. Inspect the board for damlge, checkln; 
for bent partl~ da.a;ed IC'I,brok.n 
wires or connectorl, broken Iwltche., etc. 
If any da.age 11 found, do not ette.pt to 
lristall the _emory. 

1.3 ADDRESS RANGE SELECflON 

I 

I 
I 

I 
I 

4230007 

Ampex 1809687-01 

fhe address range Is let by a.llgnln; e bUI type, 
lelectlng the proper 1/0 Ipace, a.li;nln; a Itartln; 
address and .emorr .Ize. Refer to reble 1.3 for bUI 
type selection, rable 1.4 and 1.5 for .tartln; addrell 
selection, fable 1~6 for 1/0 Ipece lelectlon, and 
fable 1.7 for lIIelory Ilze lelectlon. 

e ___________________________________ _ 

I BUI Type I Installl Remove I .------_ .. _-_., ..... _--_ ............ , 
I 18 Bit I 
I Addrell BUI I 

Inltall JUmper 
.,15 

•···· __ ·····--1··---················, 
I 22 Bit I 
I AddUSS BUI I 

Relllove Jumper 
.,15 

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

Table 1.3 BUI fype Selection 

National Semiconductor Corporation 

2900 Semiconductor Drive. Santa Clara. Calif. 95051 

I 

SIZE DWQ. NO. 

A 409103882-001 A. 
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Figure 1.1 Jumper and Switch Placement 

1~'E.1 National Semiconductor Corporation 

""I~ 2900 Semiconductor Driv •. Santa Clara. Calif. 95051 
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----------------------------------------------------. I 
STARTING SWITCH SETTINGS" I 
ADDRESS. 51-5 SI .. ' 51-3 SI-2 St-l I ____________________ ... __________________ .. ____________ ·1 

OK 0 0 0 0 0 I 
tK 0 0 0 0 1 I 
8K 0 0 0 1 0 I 

12K 0 0 0 1 I 
-----------------.-----_.----------_ ... --.. ---...... 

16K 0 0 I 0 0 
20K 0 0 I 0 I 
24K 0 0 1 1 0 
28K 0 0 1 I 1 .. _--_.--------._------.----_._----.-....... --...... 
32K 0 I 0 0 0 
36K 0 1 0 0 1 
40K 0 1 0 I 0 
UK 0 1 0 1 1 --------... -_ ... --_._--... --_ .... _---............... 
48K 0 I 1 0 0 
52K 0 I 1 0 I 
56K 0 I I 1 0 
60K 0 I I I 1 -----------------.----_. __ ....... __ .-......... -_ .... 
64K I 0 0 0 0 
68K 1 0 0 0 I 
72K I 0 0 1 0 
76K I 0 0 I I 

.----------------------.. ---_._-----._---_ .......... 
80K I 0 I 0 0 
UK I 0 I 0 I 
88K I 0 I I 0 
92K I 0 I I I ---._----.----_. __ ._---..... _.-_ .................... 
96K I I 0 0 0 

lOOK I 1 0 0 I 
104K 1 1 0 I 0 
IOU 1 1 0 1 1 .. ---------------------.. ---.-.... --~-.. -...... ---.-
112K I I 1 0 0 
116K 1 I I 0 1 
120K 1 I 1 I 0 
124K 1 1 I I I 

----------------------------------------------------
In 4K word increments u 0 8: Open (Orr) 

I 81 CLOSED (ON) 

Table 1.4 - STARTISG ADDRESS SELECTION 

SIZE DWQ.NO. 

A 409103882-001 A National Semiconductor Corporation 

2900 Semiconductor Drive. Santa Clara. Calif. 95G51 
SCALE . , SHEET ~ o,~ 

I 
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.-----------.---.~---~------.-~-----.-----1 ADDRESS 
1 RANGE SI-9 SI-8 SI-7 .s1-6 
I-··-··--·-··---·-···-···_···--··b .•...••• 
1 OK-128 0 0 0 0 
I. 128K-2561( 0 0 0 I I, 256K-384K 0 0 1 0 
1 384K-512K 0 0 1 1 
I·~~··~~··~··~-··-----··-~·~~·-··--~·-·~~-
1 512K·6401( 0 1 0 0 
1 640K-7681( 0 1 0 1 
I 768K-8961( 0 1 1 0 
1 896K-l0241( 0 1 1 1 
I ... ------'-------··----.. ·----~----···:··-···-·· 11024K-11521( 1 0 0 0 
11152K-12801( 1 0 0 1 
1,1280K-14081( 1 0 1 0 
11408K-1536K 1 0 1 I 
I-~~·------···-·~~··--··-~·-·-~·······~--· 
1'1536K-16641( 1 1 0 0 
1 1664K·17921( 1 1 0 I 
11792K-19201( 1 1 1 0 
I 1920K-20481( 1 1 1 1 I, ____________ .:. .. __________________ • ________ 

* To use addresses above 1281(, 22 bit 
addre •• lng .ust' be used. In thl. 
case, the .tarting addre •• will be 

' the.um of ,theadddrell In teble 1.5 
and the lower limit of the rang. In 
Table 1.6. ' 

** 0 • OPEN (Orr) 
1 • CLOSED (ON) 

Table 1.5.· ADDRESS RANGE SELECtION 

e. _____________________ _ 

1 110 
1 SPACE 

1 , 
I 51·t 0 , 

t············,·········, 
, 2K 110 , 
, 4K 110 

I Clo.e , , , 
, Open , 

1, _____ --_. ____ 1 ____ • ____ 1 

Table 1.6 110 Spice Selection 

, " 

" 
( 

' , 

' , 

I 

SIZE 

A 
DWG.NO. 

41)9103882-001 :' , ;' f", : i I~"'~ Natlonal 'Semiconductor Corporation .... 'I~ 2900 Semiconductor Drive: Sintl Clara, Calif. '95051 ' 
SCALE I SHEET ~ OF 

01230007 , 
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. ' , ,, ~,- .' :' '.'. , ' " ,' " . 

1.5 

· ~---------------------------------~-----.----. I Memory I Switch settllngl I I Size. I 
1-----'-----

5.2-4 52-3 52-2 I 5.2-1 
-----------~--~····--·····--·-·--I I 8K 0 0 0 0 I 

1 16K O. 0 0 t I 
1 24K 0 () 1 0 I 
1 32K 0 0 1 1 I 0 • open 
1 40K 0 1 0 0 ' .. I I • clolelS 
I 48K 0 1 0 I 1 
1 56K 0 I 1 0 •• 
• 64K 0 1 I 1 
1 72K I 0 '0 0 
1 80K I 0 0 1 
I 88K 1 0 

., 

I 0 
1 96K 1 0 1 1 

• .l04K 1 1 0 , . ·0 
1 ' \112~ 1 1 O. . 1 .. I .' 1291( : . i I 1 0 , 
1 . U8K 1 I 1 1 

; ·I _____ ~~':.·~- ---_._---------------------------
• In K wordl, K • IOU 

'#" 
'l'lble 1.7 MemOfY 51ze 

BATTER'Y BACK-l}() , 
. '.' " . ~ 

'l'he NS23N hll I leperlted power plane 10 thlt bettery 
back-up may be used If de.lred. The aodule requirel 

' +5 . ~~ltl ' onlY .~~h~. : th~ blt~erY , b~Ck~Up · l~put It 
pin AVI~ .• To .mplelDent ~ettery beet-liP ' r.move . jUliper 
W20 Ind in.tall W19. W20 .IY orl;lnlilybe in etch 
.~Ich melnl It ,lIlllt be cut • . 'l'he bltteryblck-up IUlt 
be able to supply lA It +~ v~lt. ~.~~ t~ the .emory 
mod~le. ' . 

INTERNAL/EXTERNAL REFRESH 

Refresh may be IIlPplled from either In Internel or 
external source. If IIlPplled , fro~ In extern,l lource, 

I a refr~~h~fcle ~IIlbelnlt.lte~ ~ri I , l~w to hlg~ 
voltag& tr~rilltlon Ind '~ay be elt~~r Iynchroriouj or 
asvnchronoui. To mllntlln VIlI" dati, 256 refrelh cyclel 
~ust ~~ ~9l1iplete1 every . 4 .. 1. ,Thll' can be IccompUlhed 
bi . lnltl~tln~ one cve~e every 15 ~+/ • • lu •• Figure 1.2 
Iho~s the .dg;~~ted eiternllrefreSfttimln;. 

:I~~~ Nationa' SemiconductC)r Corporation . ""I~ 2900 Semiconductor Drive. Santa Clara. Calif. 95051 

SIZE DWO.NO. 
A . 409103882:';I)OJ , i " . 

SCALE I SHEET ~;;~FL::-
42301'1117 I 

~ 

' 0-9 



1 '~6 

e. ___ • e. __ ._ 
- ______ 1 

1 ____ ._----------------------______ 1 

200ns 1<-->1 
1 1 

.1 
I 

1<-·-~----~···----15+/-us-~--····-·---->1 
I " 

1 ___ -

The NS23N.ay be Installed In anybaet~lane wired for 
Q-8u.. Listed below are .ome Guld.l1ne.1 

A. Standard LSI-Ii Backplane • .. _-_ ... --_ .... -------.... 
The NS23M Me.ory Card 1. de.l;ned to pluG directly 
Into Standar~ H9270 (-Quad-) LSI-II backplane/card 
oulde assembly, and the DDYI1-8 CWHex·)eXpanllon 
unit, the H9273-A Backplane an~ the H9281 backplana. 

B. Precaution. 
------._.--
In the H9270 batkplane, .lot one ' l. relerved for 
the LSI-I! proce •• or. The Me.o~yCard .ay be 
Inserted Into any .lot In thl. bact~lan. with the 
exception of .lot number one~ 

If the DDY11 expan.lonbackpl~~t 1. uttllzed~ the 
.emory card wUlt be In.erted Into the A,B connector. 
or the C,D connectoriof the baCkplane. 

' Install ' the ' card with eoaponentl facinG row 1, 
apply power Ind run .y.teM dla~no.tlc •• . Never 
Install or re~ove aodulel froa the backplane 
while power 11 applied. 

2.0 MAINTENANCE 

No routlnelulntenance 11 required on . tht HS,2)M..li 
problellllare encountered cheek the foUowlnUI 

o Is the.y.telll conf1gure~ ,properlY'? II 
the bUI' priority .,al.yC'halnlllal.ntalnecn 

o Are al'J~ .wl tchesand 'uJper. ;eonUourecl 
properlyf " " ' . 

o Are tne board edge contacts clean and 
Is the board completely .eated? 

o Is DC power present at tne backplane? 

111E.1 National Semiconductor' Corporation 
..: ~ ' 2tOO S.miconduetilr lI/'ive. Sllltl elirl. Cllif, 15051 

SIZE DWG.NO. 

A 4091!J3882-001 

SCALE SHUT ~ OF ~ 
U30007 

D-10 Ampex 1809687-01 
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REFERENCE DESIGNATION VOLTAGE CHART 
REVISIONS 

R~V DATE ECO NO APPVO 

LAST USED NOT USED TYPE +5V +5VB GND REFERENCE DESIGNATION A 1(,/1-" PCO 2 4 1:':'5 . ~ B 11·11 c:l ' PCO' 24173 --' ;y ,' 
C40 74l S0 0 14 7 U40 C II II - i l pca 24188 

RI2 74500 14 7 U47 ,59 D I,.. '/ (' PCO 2420 I fl/ < 
E (,''''f'L PCO 24285 11ft;::::' 

RP6 7450 8 14 7 U44,55 

D 52 74522 14 7 U37 D 

TP I 74532 14 7 U43 

U69 74537 14 7 U39,41 

W20 74574 14 7 U58 

SPARE GATES 
745 132 14 7 U51 

I I 745135 16 8 U45 

9 745175 16 8 U48 

- ~ 7415240 20 10 U69 
-

74508 745260 14 7 U50 

I 745283 16 8 U49,56,57 

~ 
9 74537 3 20 10 U52, 53 , 54 

4 U37 ~ 745393 14 7 U46 

5 74522 74S37 754528 a 4 U6a 

C ~3 
2908 20 5,16 U60, 61 , 62 ,63 C 

RP6 8641 16 a U64,65,66 

2 PR 
Q .L U69 LM555 a I U67 

" - v ~ U42 ~ 
DELAY LINE, 200NS 1,14 U3a 

3 Q ~ 
L __ J 

7415 7 4 14 7 U42 - >CK 19 
CLR -=- 74LS240 
II 

74 LS74 

I I 
-+ .. 

BlA K I L BlAKO L~ 
NOTES UNLESS OTHERWISE SPECIFIED : 

~ 
BDMGI BDMGO 

~ 
L L I. RESISTANCE VALUES ARE IN OHMS, tj8W , 5%. 

~ 
+5V +5V 

2. CAPACITANCE VALUES ARE IN MICROFARADS, 25 V • + 80 10. 
CAA-2

d 1C35
'37'38 

- 20 

lBA-2 1 C36 
3. D INDICATES + 5V ONLY. B 

(BV - I 10 4. ALL RESISTOR PACK S (RP) ARE 22 OHMS. 120
"10 

.47 

B -
-=- -=- ~ 

+5VB W20 
t5VB aED cr-

1cl - 20 25-29 

WI9 

lC21-23,39 
10 , ,34 -40 I---- 20% .47 

TPI 

GND 
lAC-2 J. 
lAJ - I )----< 

AM- I }----< 

A A (AT-I )----< MATERIAL ""/)f.~ 6-3 -81 
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FINISH 
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