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CHAPTER I 
INSTALLATION AND MAINTENANCE 

1.1 INTRODUCTioN 

Th1s section will provide the InforMation necessarv 
to Install the NS23N, Inlta11 or r •• ove any of the 
opt1ons, and ma1ntaln the .eMory. rable 1.1 11stl 
the confiouraUon' jumpers and a dncl'ipUon of each, 
Table 1.2 lists the Iwltches and their functions and 
Figure 1.1 showl the placeMent of the jumperl and 
switchel. 

WI' I • 200 nl DRAM 
R • 150 nl DRAM 

W2* I • 150 nl DRAM 
R • 200 ns DRAM 

w]t I • Test On1v 
R • Standard Conf1;uratlon 

WU I • Standard Conf1;uratlon 
R • Telt On1v 

WS* I • 32K DRAM 
R • UK or 64K ORA" 

W6* I Ir 64K DRAM 
R • UK or UK DRAM 

W7* I • UK DRAM 
R • 32K or 64K ORA" 

WU I • 'lest Only 
R • Standard Confl~uratlon 

Wg* I • Standard Confl;uratlon 
R • Telt Only 

WI0 I • Internal Refresn 
R • External Refrnn 

wll I • External Refrnn 
R • Internal Refrnn 

Wu* I • 16K or 64K ORA" 
R • 32K DRAM 

Table 1.1 
JUMper Defin1t1on 

I~~'::" National Semiconductor Corporation 

~'I~ 2900 Semiconductor Dri,e, Santa Clara, Calif. 95051 
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--,----------------------~----------------------~ 

Table 1.1 (Continued) 

W13.I • 32K DRAM - upper 
R • 16K or 32K Lower or 64K' DRAM 

W14. I. 32K DRAM - Lower 
R • 16K, 32K upper or 64K DRAM 

WiS I • 18 Bit Addrell BUI 
R • 22 Bit Addrell BUI 

W16 I • External Refrelft to MEMS!L 
R • External Refrelft Iiolated fro. 

MEMSEL 

W17. r. 150 nl DRAM 
R • 200nl DRAM 

WIS. I. 200 nl DRAM 
R • ISO nl DRAM 

W19 I • +Sv Battery BaCk-uP 
R • +Sv St~ndard 

W20 I • +Sv standard 
R • +Sv Battery 8ack-u~ 

• Factory Confl~uratlon - Do not ltter! 

St-l 
Sl-2 
st-3 
51-4 
51-5 
51-6 
51-7 
51-8 
51-9 
51-10 

DIP SWITCH 1 

starting Addrell St1eet LSB 
Starting Addrell St1ect 

I 
I 
I 
I 
I 
I 

starting Address Seleet MSB 
2K/4K 110 Spaee 

Table 1.2 
Switch Definitions 

I~"":'" National Semiconductor Corporation 

~'I~ 2900 Semiconductor Drive, Santa Clara, Calif. 115051 

SIZE DWG.NO. 

~ 409103882-001 

SCALE r SHIEET 4 
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Table 1.2 (Continued) 

DIP SWITCH 2 

52-1 "emory Size LSB 
52-2 Ifemory Size 
52-3 "'mory Size 
52-4 "'mory SIZe MSB 

1.2 UNPACKING AND INSPECTION 

Follow the Itepl lilted below to un~aCk and InlPect· the 
NS23M memory module. 

1. Remove all Picking .aterlal f~o. 
Ihlpping contatner. 

2. Remove.emory board from tts contatner. 

3. Inspect the board for da.age, cheCking 
for bent partl~ da.aged IC'I, broken 
wires or connectorl, broken Iwitche., etc. 
If any damage 11 found, do not attempt to 
lristlll the .emory. 

1.3 ADDRESS RANG! SELECTION 

The address range 11 let by a.llgnlng a bUI type, 
selecting the proper 110 .pace, a'ltgnlng a .tartlng 
address and .emorv 11ze. Refer to '.ble 1.3 for bUI 
type selection, rable 1.4 and 1.5 for Itartlng addrell 
selection, Table 1~6 for 110 Ipace lelectlon, and 
Table 1.7 for me.ory size lelectlon • 

. ------------------------------------. I 8uI Type Inltal11 Remove I 
,···_---··----1·····--_·············1 
I 18 81 t I 
I Addrell 8uI I 

In,taU Ju.per 
WIS 

1···---·······1···---_··············, 
I 22 81t I 
I Ac!drell 8us I 

Remove Jumper 
WIS 

1 ______ -------,---------------______ 1 

Table 1.3 8u, Type Selection 

National Semiconductor Corporation 

2900 Semiconductor Drive, Santa Clara, Calif. 95051 

I 
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Figure 1.1 Jumper and Switch Placement 

1~"E...1 National Semiconductor Corporation 
"'1...-:3 2900 Semiconductor DrivI, Santa Clara, Calif. 95051 

SIZE DWG.NO. 

A 409103882-001 ]0.. 

SCALE SHEIT _6_ OF_ 

Ampex 180968'1-01 



-

423111101 

I 

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

• 

I 
STARTING SWITCH SETTINGS •• I 
ADDRESS. 51-5 51 .. 6 51-3 51-2 51-1 I --------------------... ------------------.--.. --------.. , OK 0 0 0 0 0 

tK 0 0 0 0 1 
8K 0 0 0 1 0 

12K 0 0 0 1 1 ---.-------------... _--.. ----_ .. ---.... --.... -...... 
16K 0 0 1 0 0 
20K 0 0 1 0 1 
24K 0 0 1 1 0 
28K 0 0 1 1 1 .. _--.---.. ----.... ----.-----... ---.-....... -....... 
32K 0 1 0 0 0 
36K 0 1 0 0 1 
40K 0 1 0 1 0 
44K 0 1 0 1 1 -_._-_ ..... ----.-------... --...... _ ................. 
4U 0 1 1 0 0 
52K 0 1 1 0 1 
56K 0 1 1 1 0 
601( 0 1 1 1 1 .---------_ .... _ ...•.•..•••..••.•..• __ .............. 
64K 1 0 0 0 0 
68K 1 0 0 0 1 
72K 1 0 0 1 0 
76K 1 0 0 1 1 .---------------_ ... _--.. -.. -----.-............ -.... 
80K 1 0 1 0 0 
84K 1 0 1 0 1 
88K 1 0 1 1 0 
92K 1 0 1 1 1 ---._----... _---_ .... _-... --........................ 
96K 1 1 0 0 0 

lOOK 1 1 0 0 1 
104K 1 1 0 1 0 
IOU 1 1 0 1 1 

-----------------------.. ---.-...... ~ .......... --.. -112K 1 1 1 0 0 
116K 1 1 1 0 1 
120K 1 1 1 1 0 
124K 1 1 1 1 1 

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

1 .1 CLOSED (ON) 

Table 1.4 - STARTI~G ADDRESS SELECTION 

SIZE DWO.NO. 
National Semiconductor Corporation 

2900 Semiconductor Drive. Santa Clara. Calif. 95051 
A 409103882-001 A 

SCALE I SHEET ---L- OF~ 
I 

Ampex 1809681-01 

~ 
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I 

.---------------.~----------.-------.-----. 1 ADDRESS 
1 RANGE SI-8 

I 
.51-6 I 

I-·------·-···-···-············--~··-····· 
1 OK-128 
1 128K-2561( 

256K-384K 
3841<-512K 

o 
o 
o 
o 

o 
o 
o 
o 

o 
o 
1 
1 

o 
1 
o 
1 -------------_ ... ----... -_ .... -_ .. _ ..... -

512K-6401( 
6401<-768K 
768K-896K 
8961<-1024K' 

o 
o 
o 
o 

1 
1 
1 
1 

o 
o 
1 
1 

o 
1 
o 
1 

--~----'---.---.. ----~-----.-----........ '.-. 
1024K-1152K 1 0 0 0 
11521<-1280K 1 0 0 1 

11280K-1408K 1 0 1 0 
11408K-1536K 1 0 1 1 

I 
I 
I 

I·~-·····-·-·-··~··--···-···-·-·---·-·~··-I 
115361<-1664K 1 1 0 0 I 
11664K-1792K 1 1 0 1 I 
11792K-1920K 1 1 1 0 I 
11920K-2048K 1 1 1 1 I 

I ______ ------~------------~---------------, 
• To use Iddresses above 128K, 22 bit 

addressing $ust' be used. In thll 
case, the starting addre.s will be 
the sum of the Idddre.s In reble 1.5 
Ind the lower limit of the rlnge In 
Tlble 1.6 • 

•• 0 • OPEN (OFF) 
1 • CLOSED (ON) 

Tlble 1.5. - ADDRESS RANGE SELECtION 

e. ____________________ ._ 

1 110 I I 
1 SPACE '51-10 I 
·1··--······_·,-_·······, 
I 21< 110 
1 
I 41< 110 

1 Close I 
I I 
I Open I 

1 __ ---_______ 1 ___ -.-___ 1 

Table 1.6 110 Space Selection 

.•. '>:" ',': 

1~"'E.1 Natlonat Semiconductor Corporation ""'Ii3 2900 Semiconductor Drive; Santa tiara,· Calif ,95051 . 

SIZE DWG.NO.' 
A 41)9103882-001: A ' 

SCALE I SHUT ~ OF 

U30007 I 
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., 
" ", ~ ....• : 

. ---------------------------------_._.---.. _.-
I Memory I switch settings 
I Size.' I ~2-t S2~3 S2-2 82-1 
I-···-~~·-·I-----··---~·---.;-·~··--·····---···· 
I 8K I 0 0 0 0 
I 16K I 0, .' 0 0, 1 
I 2tK ..... I 0 0 1 0 
I 32K I 0 0 1 1 0 • open 
I 40K I 0 1 0 O. . 1: • c101'1i 
I 48K I 0 1 0 1 
I 56K I. 0 1 . 1 0, . 
I 64KI.O '1 1 1 
I 72K I 1 0 '00 
I 80K I 1 0 0 1., 
I 88K I 1 '~1 '. 0 
I 96K I 1 0 1 1 
I .104K I 1 1 0 ~ 
I 'U2~ 1 11 O' .··1 

"I.·UOK: I i 11 0 
1128K .;..1 1 1..1. 1· 

~ '1 ______ ,.;. • .;..·, _____ I. ________________ ._ .. ~ ______ _ 

• In K wordl, «. 10Z. 

Tlble 1.7 

The NS21M hiS I leplrlted power pllne so thlt battery 
back-up mlY be~led It deslre~. T~. 80du1, requirel 
+5: .~lts·onlY ~n~·ha.:th~ battery b~Ck~up 'i~put at 
plnA~I. ':To Implement battery bl~~iQPremov~ 'u_per 
W20 and fnatall W19. W20 .ayorl;lnaily be In etch 
WhiCh .ean. It ,lQlt be cut •. Thtblttery baCk-up .Ult 
be able to.lupply lA at +5 v~lt. d.~~.to the .e.ory· 
mod~ie. .' .'. I' ' .. 

INTERNAL/EXTERNAL REFRESH 

Refresh mlY be IQPplled from either In Internal or 
externll ,ouree. If lupplled .fromln extern,l lo~rce, 
I refresh .~ele '111 be.lnltlltedo~ a.lowto hl;h 
voltlott transition Ind·.ay be either synchronous or 
IsVnChronous. ~o mllntlln Vilid dati, 256 refresh cycles 
l'IIust ~e ~C?mplete~ every 4 ms. . ThiS' can be lecompUlhed 
bi.lnltl~tlng one cvele every. 15 :+(-.luI. rlgure 1.2 
IhOWS tOhe 'suggelited ehernal' t'freSft.·Ullln;. 

· ...... EJ National Semiconductor Corporation 

.~,,~ 2900 Semiconductor Drive, Sliltl Clarl, ~llif, 15051 

5' ZE DWG. NO. 

A 40910~882-I)O)_... . A .. ,., 
SCALE J SHEET 9' f:i;iO:;~ 

4230007 I 

.:: ., 

',D-9 
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J 

e ____ • .---.-- ______ 1 
1 ______ ----------------------______ 1 1 ___ -

200nl 1<-->1 1 
I 1 1 

I<-·------~·------15+/-US-~-····---·--->1 
1 

Fl;ure 1.2 

1'~6 'INSTALLATION 

. , 

The NS23M.ay be Inltalled In anybaetplane wired for 
Q-BUI. Lilted below are lome ;uldel1nel. 

A. Standard LSI-II Backplane • . _._--.. --------------_ ... 
The NS23M Me~ory Card il dellontd to plug directly 
Into Standar~ H9270 (-Quad-) LSI~ll backPlane/clrd 
Qulde allembly, and the DDVII-8 (-Hex·)expan.lon 
unit, the H9273-A Backplane an:! the H9281 backplana. 

B. Precautlonl .----.... --
In the H9270 batkPlane, .lot one' 1. re.erved for 
the LSI-II proce.lor. The MeBoryCard aay be 
Inlerted Into any Ilot In thll bactplane with the 
exception of Ilot number one • 

If the DDV11 expanllon backplane II uttll~ed~ the 
memory card ~u.t be Inlerted Into the A,B connector. 
or the C,D connector I of the blctpllne. 

Inltall the eard with coaponent. faCing row 1, 
apply power and run .Yltea dla;noltici. Never 
Inltall Dr remove aodulel froa the backplane 
while power II applied. 

2.0 MAINTENANCE 

NO routine lulntenance 11 required on .tht NS,23M .• 
problellllare encountered check the foUowlnu. l' 

o 

o 

o 

o 

Is the Iystelll conflQure:!properly? 1. 
the bus· priority. dailY C:'halnlllaintained? 
Are al~ Iwitches"end ,u.per~_C6ntlQur.d 
properly? . . 
Are t~e board edge contactl clean and 
II the board completely leeted? 
Is DC power present at the backplane? 

I~"E! National Semiconductor Corporation 
.... ,,~ . _ Semiconductor 1Irive, S.lIt. elir., C.lif. 15051 

SIZE DWG.NO. 

~ 409103882-001 A 

SCALE I'HIET~ OF_ 

U30007 I 

D-l0 Ampex 1809687-01 
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-
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~ 
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5 74S22 74S37 754528 8 4 U68 

C ~3 
2908 20 5,16 U60,61 ,62,63 C 
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2 PR 5 U69 LM555 8 I U67 
" Q - '-' 

,- r - - 1 

U42 ~ 
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3 Q ~ 
L __ J 

74L574 14 7 U42 - >CK 19 
CLR -=- 74LS240 
[I 

74LS74 

I I 
-+ .-

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

~ 
BDMGI BDMGO 

~ 
L L I. RESISTANCE VALUES ARE IN OHMS, 1/8W , 5%. 
~ 

+5V +5V 
2. CAPACITANCE VALUES ARE IN MICROFARADS, 25 V • + 80 '10. 

AA-2d i q5,37,38 

- 20 

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

(BV-I 10 4. ALL RESISTOR PACK S (RP) ARE 22 OHMS. 120 % 
.47 

B -
-=- -=- ~ 

+5VB W20 
+5VB ~ 

cr-

1cl - 20 25-29 

WI9 

lC21-23,39 

- ~ 10 , , 34 -40 I---
20% .47 

TPI 

GND 
tAC-2 J-
lAJ-1 )---< 

AM - I }----< 

A A (AT-I }----< MATERIAL ""w.~ 6·3 -81 illS H.llone' Semiconductor Corpor.llon 
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