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CHAPTER I
INSTALLATION AND MAINTENANCE
1.1 INTRODUCTION
This section will provide the information necessary
to install the NS23M, install or remove any of the
options, and maintain the memory, Table 1.1 lists
the configuration jumpers and a description of each,
Table 1,2 1ists the switches and their functions and
Figure 1,1 shows the placement of the Jumpers and
switches,
Wi I = 200 ns DRAM
R = 150 ns DRAM
W2% I = 150 ns DRAM
R = 200 ns DRAM
W3x I = Test Only
R = Standard Configuration
Wax I = Standard Configuration
R = Test Only
WS% I = 32K DRAM
- R = 16K or 64K DRAM
W6% I = 64K DRAM
R = 16K or 32K DRAM
W7 I = 16K DRAM
R = 32K or 64K DRAM “ /
wex I = Test Only
R = Standard Configuration
Wox I = Standard Configuration
R = Test Only
W10 I = Internal Refresh
R = External Refresh
Wig I = External Refresh
R = Internal Refresh
W12% I = 16K or 64K DRAM
R = 32K DRAM
Table 1,1
Jumper Definition
_ s1ZE Jowa.NO.
L“q National Semiconductor Corporation A  409103882-001 A
L_ 2900 Semiconductor Drive, Santa Clara, Calif. 95051 SCALE | sneer .3 of
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Table 1,1 (Continued)

Wi3% .1 = 32K DRAM = Upper
R = 16K or 32K Lower or 64K DRAM
Wi4x I = 32K DRAM = Lower
R = 16K, 32K Upper or 64K DRAM
WiS I = 18 Bit Address Bus
R = 22 Bit Address Bus
Wié I = External Refresh to MEMSEL
‘ R = External Refresh isolated from
MEMSEL
Wi7% I = 150 ns DRAM
R = 200 ns DRAM
WiB% I = 200 ns DRAM
R = 150 ns DRAM
wi9 I = +5v Battery Backe=up
R = +5v Standard
W20 I = +5v Standard
R = +5v Battery Backe=up

¢ Factory Configuration = Do not Alter!

DIP SWITCH 1

Sie1 starting Address Select LS8

S1=2 Starting Address Select
S1-3
Si1=4
S1-5
Sie6
S1=7
Si1=8

S1=9 starting Address Select MSB

S1=-10 2K/4K 1/0 Space

Table 1,2
switch Definitions

NS

' S1Z€ [owa.NO.
National Semiconductor Corporation A

2900 Semiconductor Drive, Santa Clara, Calif. 95051
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H
Table 1,2 (Continued)
DIP SWITCH 2
S2=1 Memory Size LSB
S$2-2 Memory Size
52«3 Memory Size
S$2=4 Memory Size MSB
1,2 UNPACKING AND INSPECTION
Follow the steps listed below to unpock and inspect the
NS23M memory module?
1. Remove all packing material froas
shipping container,
2, Remove memory board from its container,
3, Inspect the board for damage, checking
for bent parts, damaged IC’s, broken
wires or connectors, broken switches, etc,
- If any damage is found, do not attempt to
install the aemory,
1.3 ADDRESS RANGE SELECTION
The address range is set by assigning a bus type,
selecting the proper I/D space, assigning a starting
address and memory size, Refer to Table 1,3 for bus
type selection, Trable 1,4 and 1,5 for starting address
selection, Table 1,6 for I/0 space selection, and
Table 1,7 for memory size selection,
[ ) - [ ]
| Bus Type | Install/ Remove |
! 18 Bit | Install Jumper |
| Address Bus | wis |
'-.-...-..----'.--.-.---..----..----'
I 22 Bit | Remove Jumper |
| Address Bus | wis |
lee - | e |
Table 1,3 Bus Type Selection
|
i . ) si1ze |[owa.no.
mq National Semiconductor Corporation A 209103882-001 a
..__ i ive, Santa Clara, Calif. 95051 '
2900 Semiconductor Drive, Santa Clara, Calif. 9505 ACE . T sneer s -j
4230007 I
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r; __ *
N
' - . - — - - R A W RS B - e '
| STARTING SWITCH SETTINGS*x |
| ADDRESS* S1=5 Si-4 S1=3 S1=2 Sie1 |
\_/ I OK 0 0 0 () 0 |
| 4K 0 0 0 0 1 |
| 8K 0 0 0 1 0 |
I 12K 0 0 0 1 : |
'--.--..-..--.--.--..-.-..-.--------.---...---...-.-.'
| 16K 0 0 1 0 0 |
‘ ‘ I 20K 0 0 1 0 1 '
o/ | 24K 0 0 1 1 0 |
| 28K 0 0 1 1 i |
'-...-.---.--..-.-.-.-.----....-...-.......-..-.-....'
I 32K 0 1 0 0 0 |
1 36K 0 1 0 0 1 |
| 40K 0 1 0 1 0 |
| 44K 0 1 0 1 1 |
1 48K 0 1 1 0o 0 |
| 52K 0 1 b 0 1 |
| 56K 0 1 1 1 0 |
I 60K 0 1 1 1 1 |
- I 64K 1 0 0 0 0 '
I 68K 1 0 0 0 1 |
‘ j I 72K 1 0 0 1 0 |
N | 76K 1 0 0 1 1 [
'.-....-.--......--.-.-...--.-...---.-.-..--.-.---..-'
| 80K 1 0 1 0 0 i
| 84K 1 0 1 0 1 |
| 88K 1 0 1 1 0 |
I 92K 1 0 1 1 1 |
'-..--.---....-..--.-..--.--.--..-.-.....-......-..-.'
I 96K 1 1 0 0 0 |
| 100K 1 1 0 0 1 |
| 104K 1 1 0 1 0 |
| 108K 1 1 0 1 1 :
| 112K 1 1 1 0 0 |
| 116K 1 1 1 0 1 |
I 120K 1 1 1 1 0 :
| 124K 1 1 1 1 1
* In 4K word increments *%x 0 =; Open (OFF)
{1 = CLOSED (ON)
Table 1,4 = STARTING ADDRESS SELECTION
\_/
) S1ZE |owa.NO.
mq National Semiconductor Corporation A 409103882-001 | 2
B 2500 Semiconductor Drive, Santa Clara, Calif. 95051
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e - = ‘1
PRDDRESS
| RANGE S1=9 S1-8 Sie=7 S1=6 |
| OK=128 0 0 0 01
| 128K=256K -0 0 0 11
| 256K=384K 0 0 1 0|
| 384K=512K 0 0 1 11
| 512K=640K 0 1 0 01
| 640K=768K 0 1 0 11
| 768K=896K 0 1 1 01
| 896K=1024K 0 1 1 11
11024K=1152K 1 0 0 |
11152K=1280K 1 0 0 11
11280K=1408K 1 0 1 (I |
11408K=1536K 1 0 1 11
'--.--.----..---‘----'.--------.--.-.-...-'
111536K=1664K 1 1 0 0|
11664K=1792K 1 1 0 11
11792K=1920K b | 1 1 01
11920K=2048K i 1 1 11
| ‘ - i
¥ To use addresses above 128K, 22 bit -
- addressing must be used, In this
case, the starting address will be
‘the sum of the adddress in Table 1,5
and the lower limit of the range in
Table 1,6,
*%x 0 = OPEN (OFF)
1 = CLOSED (ON)
Table 1,5, = ADDRESS RANGE SELECTION
[ R J : L J
| I/0 | |
| SPACE I Si=10 |
".-.--.-.--&-'--.-.-.-.'
| 2K I/0 I Close |
| | ' |
| 4K I/0 | Doen |
. - ; l -----.---'
Table 1,6 1/0 Space Selection
' T . Isize Jowa no. , — e % B |
qumtional Semiconductor Corporation A 409103882-001 A ¢
% + PR .- ) 1 .
L_ 2900 Semiconductor Drive, Santa Clara, Calif. 8505 SCALE ] pywep oF
4230007 | |
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| Memory | - sw1tcn-§etzanqs ]
| Sizex | 8S2-4 §2=3 82=2 52«1 |
\ J l---..--.--l----..--.-..-.-.-..--..-.-----....
— I 8K | 0 0 0 0 |
| 16K | 0. . 0 0 | i
| 24K i 0 0 1 0 |
| 32K | 0 0 1 1 1 0 = open
| 40K | 0 1 0 -0 | 1 = closed
| 48K i 0 1 0 1 |
J 1 56K | .0 1 1 0 . |
— | 64K I 0 1 1 1 |
| 72K | 1 0 0 0 |
| 80K | 1 0 0 1 |
| 88K | 1 0 1 0 |
| 96K | 1 0 1 1 |
.1 104K | 1 1 " ] {
I 112K | 1 1 0 i | |
.1 120K N 1 1 1 0 |
1 128K . | 1 1 1 1 |
’ ' b ‘-' - LI T X XX 1 '
¥ In K words, K = 1024
o= N v Table 1,7 Memory Size =
o' .4 BATTERY BACK=UP '
" 1 TTERY BACK=UP » | |
The NS23M has a separated power plane so that battery
back=up may be used {f desired, The module reguires
+5 volts only and has the battery back=up input at
pin AVI, 'To implement battery backeup remove jumper
W20 and install w19, W20 may originally be in etch
which means it must be cut, The battery backe=up must
be able to supplv 1A at +5 volts 4,6 to the memory
module, . ‘ .
1,5 INTERNAL/EXTERNAL REFRESH
Refresh may be supplied from either an internal or
external source, If supplied from an external source,
' a refresh cycle will be infitiated on a low to high
\\,/ voltage transition and may be efther synchronous or
, asynchronous, To maintain valid data, 256 refresh cycles
must be completed every 4 ms, This can be accomplished
by initiating one cycle every 15 ¢+/= fus, Figure 1,2
shows the suggested external’ refresh timinq.
S1ZE Jowa. NO.
L\1 Natlonal Semiconductor Corporation A 4091038825001 | K
2900 Semiconductor Drive, Sanh Clm cam 95051 e S I sn!s‘r; 5 }'ré;in'F .
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Figure 1,2 External Refresh Timing

INSTALLATION

The NS23M may be installed in any bactkplane wired for
Q=Bus, Listed below are some guideliness

A, Standard LSI-ii Backplanes

The NS23M Memnory Card is designed to plug directly
into Standard H9270 ("Quad") LSI~1i backplane/ceard
guide assembly, and the DDVil1=3 (“"Hex") expansion
unit, the H9273=-A Backplane and the H9281 backplane,

B, Precautions

In the H9270 backplane, slot one is reserved for
the LSI-11 processor, The Memotry Card may be -
inserted into any slot in this backplane with the
exception of slot number one,

If the DDVii expansion backplane is utilized, the
memory card nust be inserted into the A,B connectors
or the C,D connectors of the backplane,

- Install the card with components facing row g,
apply power and run system diagnostics, Never
install or remove modules from the backplane
while power is applieqd, : o

MAINTENANCE

No routine maintenance is required on the N§23M, I¢
problems are encountered check the followings :

o Is the system configured properly? 1Is
~ the bus priority daisy chain maintained?
0 Are all switches and jumpers configured
properly? ‘ '
0 Are the board edge contacts clean and
is the board completely seated?
o Is DC power present at the backplane?

| NS

' ‘ . ~Tsize DWG. NO. S R
National Semiconductor Corporation A f09103882-001 ~ F 5"

2900 Semiconductor Drive, Santa Clara, Calif. 95051

SCALE | sweer _10 _ oF g
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o ’ ° | > v & | 3 2 1
REVISIONS
REFERENCE DESIGNATION VOLTAGE CHART Rev | oare £c0 No Treevo
LAST USED NOT USED TYPE +5V |+5VB| GND | REFERENCE DESIGNATION g It 21 E(é% C;Z'% L ,///f
-1 3. 7
c40 74LSC0 14 | 7 |u40 C I o[PCO2a168 |,
RI2 74500 14 | 7 |uaz,59 Duocoitosarel
RPG 74508 14 | 7 | usaa,ss ceak a
s2 74522 14 | 7 | uz7 D
TPI 74532 14 | 7 | uas
uU69 74537 14 | 7 | u3g,al
W20 74574 14 | 7 | uss
SPARE  GATES 745132 14 | 7 | usi
r 745135 16 | 8 | uas
9 5 745175 16 | 8 |uas
10| U44 74LS240 20 | 10 | U9 i
74508 745260 14| 7 |us0
| 745283 16 | 8 | u49,56,57
~ e 9 745373 20 | 10 | uUs2,53,54
=] 6 — 8
4 |U37 10| U39 745393 14 | 7 | use
1 as22 74537 754528 8 | 4 |uss ‘
2908 20 5,16| U6D, 61 , 62,63 c
42 | PG 8641 B 8 | ue4,65,66
_z_nPRQ 5 ues —_— LM555 8 | | ue?
e N 9 8 e B DELAY LINE , 200NS 1,14 | U38
Shek ot 19 " be=d 74L574 14| 7 | uaz
CLR L
?I A LA = 7415240 J
-
NOTES UNLESS OTHERWISE SPECIFIED :
BIAKI L BIAKO L
T GR=D
- BDMGI L BDMGO L T I. RESISTANCE VALUES ARE IN OHMS,1/8W , 5%.
+5V . ; > 45V 2. CAPACITANCE VALUES ARE IN MICROFARADS , 25V . jgg%.
Icse I 3. O INDICATES +5V ONLY. B
1'2%7 1023»37’38 4. ALL RESISTOR PACKS (RP) ARE 22 OHMS,
(-] .
b = E
W20
AV -1 tVE 4‘i g » + 5VB
Wi9
C21-23,39
10 Cl-20,25-29 ,34-40 -
20 % .47
TPI
| - L
MATERIAL E;"Wﬁ}a/ 6-3-81 NS National Semiconductor Corporation A
e ws——1—F SCHEMATIC DIAGRAM
g oeno, - F NS23M
UNLESS OTHER SPECIFIED L
ST S o G AN LO0E it D (870103882001
e T ri [ zl I i ns;osv:‘:unnsgnn SHARP EDGES BREAX SHARP CORNERS — NONE ‘lg,.[ng v 5
Ampex 1809687-01 D-11/D-12
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REVISIONS
REV DATE ECO NO AP?_VE«
SEE SHEET I | |
= i [A]sH 4
) , , + SYNC Blsn3,4|p
‘ DISA (IS E ’
BBS? L a o outa -8 “BE resHa,a
AP- dBU 1 3
@ar-2> 3 ee 180812 +5VB
BSYNC L 5 out 1 2 104 PRl P
aJ-2> 9 BUS| 14 9 | 74s260 l e R10
8641 INI lo 7415240 470
| out3 |2 ‘. } 610/ 24522 5 R =
q
BT 2280k A dBus3 2 01T . RE g7k 745132 L4 w7 b, SH 3
IN3 0 8 27 10
] 78T 12 out2 |2 84 LBy BEW MR 9 usH 9 8 ' = -
R BWTET L EER oy T - = IgggF 9@ | 5 745226 1
2 a 9K — =
A 3.9 2970\/ 74LS00 21U37 > 74537 llO nl | 14 - -
4 — 13
=4 6 12 b IN" U38 200 * 3
5 US| . 20 120 60 180 s 1|uaa
| .
745132 : 745,373 3 19 [5 12 {06 Ty
; 2 iu4n>
c ER“ 741574 [“72‘ i = c
- SEL 2 5
L 74S| 13
SH 4[AD D,5g@ , 74508 74si32 U6 " 32 - u69 U69 ol 1RP12 —CASE o s
b T 3 I3 N7 13lusi 12 9 |15 5 3 14 REFH ,
% CLR usli - 8 10 Q G F |SH3
— 19 "RPE® | ca3 il Y92 lg 9
+5vB 12]U43 = 220PF G = 9 8
= U69 500V g |o
7415240 5% v p
13 220PF
17 N 3 = 500V 74532 <4+
5% =
19
us? 74LS00 |
2 3 7RPl g —RAS ¢
LM555 3 u3 AA— H]SHS
« DI USEE Bt
L PN : 74537
L e e 4 - 6 ng —RAS |
W10 Y >7487%5 8 56 5|U39 b AA- [J]sH 5
CWII CLR q E
i 74LS00 s : —
— RON
i R
3 — RAON
U59 [L]sH3
EXT REFH/MEMSEL 4 A 2
AR-| l ' 12 . a ! 74500 '
] Piwie '3@ 5| uai 2 5RAAE = l 12 74500” —CADN B
741500 o !
- I = 13 |U59 M |SH 3
1K 10 =
i LA+(Z?V - 5 Juao)2 L 745387 RP| :\vlg 2? LN SH'S
SH 4 [AF slual Y- B, [P ]sHS
741500
— 75452
2 I8 9 L 5 BRPLY L
sH a[ABF22YT - 8 6|ues AF-2
A ) | 10 JUS9 A
7415240 L
= — 6 PU
DIN 5(us9 [R]sH 3,4
SH 4[AC 74500
+RSEL
SH 4[AE}—
SIZE DR NO
D (870103882°0!
SCALE NONE I SNEEVl 0‘——5‘

Ampex 1809687-01 : D-13/D-14
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PU ! REVISIONS
SH 2 R 2 DFM P¢ REV DATE ECO NO i ,A,PPV,DA
SH 5 [AK} SEE SHEET I | __ |
= DFM P 12
- DAL 16 ;
6
DouT 5{u47 D 17
SH 4 [AB} ' 74500 {S]sH 4
D [:1 —BE D
e T T )
sH 2 [D}- ’,_\ 3
D O¢-D 15 D 16 (7]
&8 5 2] . h DRCP BE RLE OF ) : T LISkl
\D_9¢ i P 18 DAL 09 ' u4s | | eESGEmmseesaae B, OTM P@
BDAL 00 16]50s3 5 R3 ‘ | 745135 | L {U]sH 5
- D 0! 13 A2 63 12 oaLer | | | 0 TTTTTTTTTTTTT Sl V |SH 5
@jml. 0l 14 gus2 VY R2 DAL 00
\.D 02 7)A7 2908 8 DAL @2 —{xJsHa]
1 & BDAL 02 6] sus Rl < !
BDAL 03 2 o2 2 AD )2 DiL P
BF=7 BUS® 0ODD N =
I 2 12 = | X
ICLR 202leA 1 13 DOC GQ 12 33/(’/%4 ATM @
lrofo Li [ L e ol i1 14f NIE 8RP37 ATM 1)
D 04 17 DRCP BE RLE OE p 2A . 7] us3 |16 5RP3 6 ATM 2
. A3 '8 DAL ¢4 ua6 8 I8 19 RP3, ATM 3 |C
C s BRAL 04 16)euss o R3 2QD D Q 1R528
D 05 13 DAL @5 5 3|~ 745373 | 2 3RP34 ATM 4
7142 u62 r2 12 1Qc D Q > AAA-
57— BOAL 05 141 gus?2 : 7415393 |4 4 5 5RP2g ATM S
D 06 7 0 8 DAL @6 | | D Q AAA
Al 2908 : L b 1A 3 7 6 RP22 ATM 6
s BDAL 96 6l gus| R) QA D Q L2
B BF 3 ag 2 DAL ¢7 6 8 9 GRP27 ATM 7N
BDAL @7 #oied wmE @ RP = L - Q A
BL-2 0DD ATM @ —
ATM 7
Lo N Vw5
—»> Iy X <+
19 ]9 |1 L DAL @I 13 DOC GQ 12
D ¢8 17 A%RCP‘E LE OE i DAL 08 DAL @2 1410 NIE
s BDAL 08 Bloiza o R3 = DAL 03 17]° usa 16
N D 09 13 A2 12 DAL 09 D 18 B g
ue |l 2 AL ¢4 19 B
BDAL @9 (%] i R D Q
@GN = 715 2908 o —_ i DAL @5 3], 748373 |2
D BDAL 19 6l sus RI DAL 06 4 5
B D 11 3 2 DAL 11 0 Q
BDAL I 7] A9 S R@ DAL o7 1o ol =
BR-2 BUS® GDD N DAL 15 8 9 |©
( ) D Q
710
19 l)g Ll 1 s J)[ l”
, D 12 7} DROFEE BLE OF |, DAL 12 DAL g8 13foc 6 iz
5= BDAL 12 16] 5Us3 R3 DAL @9 |14 - 4 15
D I3 3] .5 a 12 DAL 13 o & -
5 BOAL 13 4] o5, USO  R2 : DAL 1§ 171, Usz 4}16
-2 D 14 it e se5s -~ 18 DAL 14 DAL 11 18] 19
IR L, 81 gus | B DAL 12 3|P7as373 92
D 15 1 e » DAL 15 - Q
BDAL 15 f S RO DAL 13 4 5
BV_2 = 4lBusp ©DD D Q
. DAL 14 i oke
DAL 16 10 DAL e W‘Z 8 9
SH 4 [AL —0 =6 D Q i
\ DAL - DAL 15 A
A —RON Wi3 {Z]sH 5
sH2 [K} o -o—¢ DAL 13 — DAL 15
sH2 [Floer I ‘ wig | ———1AA]sH 4
N I —SYNC “{w]sH 4
SH 2 |B}+§:OCN §13]uaz T
sH2 [L ‘,_CAON D [870103882|00!
SH2 | M }* 2 scae NONE [sweer3 or D
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8 7 _ | 6 | 5 \ 4 4 | 3 2 1

DAL 13-DAL I5 / RP4 e s o REVISIONS
SH 3 |AA +5VB<—IJ\'/\£\3~— 24532 ! : +8 4:’ _____ ': | +5VB REV | DATE ECO NO T aeevo]
| 20 5 - |2 7 3 | SEE SHEET I |
L gl 4)ual 3l 16 21 RP5)
DAL 13 2 " I 1K !
DAL 14 2 .._/4: :5 5) ) e,
1 s2 L o= i g 1 7 -
v A s[, ¢ el
D DAL 15 lD W Al ¢ 4 NA 14 5 co D
—BE = Bl L 6 Al | —4
sHz[E} DAL 15 3 us7 |
&9 & 1 = A2 5o lL_NA 15 3 iz u49
O |
A B2 L
Hen BSE 13 DAL 16 14 745283 2l e
BDAL 16 15 g OuTI A3 I3 NA 16 4 745283
GC-1) BUSI = B 15 o 53 + A3 53 13
12 wee ouT2 A Rl 18 124 4a 10 NA (7 25
] (AD-I }BDAL W BU52864I - | 11 84 Z4 x A4 . 10 -
BDIN L 4 outa )’ Cie 2 ca B4 o,
AE-2 BUS4 5 9
IN4 9 DOUT
3 DIN [AB]sH 2,3
BDOUT L Jd - ouT3 = 1 il AC|SH 2
AH-2 IN3 r——r +5VB
= : St " ‘ DAL '€ 2 sh 3
2 119 B
+ 1 n
C sy 5 3122 31 118 a1 i 2 c
' T 1 1 @
Lo g 22 7 51 1 o)
sy [T S »—1—/5' L 19 6, : =
; 6 :IS 71 1 g
] 114 8 | s
L, B L. i =
81 |I3 91 1 <C
9! 2 10, ! = <
—» = v . 1 1 A
9 7 -———- RP4
= 1 1
DISA DISB o & Jr—— ol | 7 [
1 1 +
| ouT2 =% DAL 18 5 co »
g ek 18 2lgus2 O T 10! ! Al 4 NA I8 : p 74832
Ued IN2|—= |2£ J 6l s 1‘_\u43 3 1| 74s260
1 1
BDAL 19 5 ouT I T\ ! DAL 19 3 use 12 5 10 B
= I 13 A2 | NA u —SEL
&o-> S 8641 INI '64 2: | : ' 2 5 z2 L : 3 = 9 iu47%8 [AD]sH 2
ouT4 Y, 13 DAL 20 14] .745283 13
B| @B 20 4 1susa i I 1§ ) A3 3 |I3 NA 20 74500
[ outs | 54 :6 DAL 21 :Z - Cl
BDAL 2] t \ ; 10 NA 21 [
@F-D BUS3 4 A4
o=l e H 4 e, z4
. I yss I c4a
. 'L 74SOBJ' 5
R 5 Bl + = > MINIMUM ADDRESS
W= +5VB L ]
| -—AN\N—4 |
! P Wis
RP5 1
I K j’_ L| 9
6
S| 74508 = R
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