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Description

The IBM PERSONAL COMPUTER AT® 128KB/640KB
Memory Expansion Option is a variable-size memory adapter
designed to:

« Increase the size of base memory by 128K to allow full 640K
real mode memory addressing

« Increase the size of expansion memory by 512K without using
an additional I/O slot.

The option has two banks of pluggable sockets, Bank 0
and Bank 1.
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Bank 1 is the 128K bank. It contains eighteen 64K by 1 dynamic
random access memory (DRAM) modules. The 128K is base
memory residing at address hex 80000 through hex 9FFFF. Bank
0 is the 512K bank. This bank may be populated by an IBM
Personal Computer AT 512KB Memory Module Kit, consisting of
eighteen 256K by 1 DRAM modules. The 512K is expansion
memory residing at an address determined by the option’s
dual-inline-package (DIP) switch settings.
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Operating Characteristics

Memory-read (MEMR) and memory-write (MEMW) operations
require a 1-wait-state, 3-clock memory cycle. Data moves as a
byte (8 data bits and 1 parity bit) or as a word (16 data bits and 2
parity bits) and is parity-checked on the adapter.

I/0 Channel Check

If a parity error is detected, a latch is set and an I/O ‘channel
check’ line is activated; the result being a non-maskable interrupt
(NMI) indicating an error to the system unit’s microprocessor.
The status bits (I/O channel check and system-board parity
check) determine the source. Writing to the failing option clears
the status bit.

Memory Address Switches

An eight-position DIP module is mounted on the option. Its
switch assignments are as follows:

Switch Switch Assignments
Number
1 ON:LA23 =0 OFF:LA23 =1
2 ON:LA22 = 0 OFF:LA22 = 1
3 ON:LA21 = 0 OFF:LA21 = 1
4 ON:LA20 = 0 OFF:LA20 = 1
5 ON:LA19 = 0 OFF:LA19 = 1
6 ON:Bank O populated OFF:Bank 0 not populated
7 ON:Bank 1 populated OFF:Bank 1 not populated
8 ON:Reserved OFF:Bank 1 memory is 128K

DIP Module Switch Assignments

The first 512K of expansion memory must start at address space
hex 100000. If additional memory expansion options are
installed, no gaps between memory are allowed. All expansion
memory must be one contiguous block starting at address hex
100000.
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Specifications

\/
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Pin 256K by 1 bit 64K by 1 Bit
Module Module
1 A8 . N/C .
2 Data In * Data In ~*
3 -Write -Write
4 -RAS -RAS
5 AO AO
6 A2 A2
7 Al A1l
8 +5 Vdc +5 Vdc
9 A7 A7
10 A5 A5
11 AL AL
12 A3 A3
13 A6 . A6
14 Data Out * Data Out
15 -CAS -CAS
16 GND GND
* Data In and Data Out are tied together on
Data Bits 0 - 7 (three state bus?

Memory Module Pin Configuration
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Logic Diagrams

('€ "HS)

(2°'Hs)
(2°HS)
(2 Hs)

(@Hs)

(2 °Hs)

(8 J0 | 103ys) pse) Alows\ 0¥9/82 L

2 3
s34 (e (2 >3
l
2 )
€155
osn
153 s¥)+ o q
1) Svgr ————————— e
05) Svo+ o Ead 20

o 2d

szn

HOdd h X952|
01Sh2 d8l]

0S) Svy+

91 SO W3W-

28951
i

UNEEEE

3ve+

8Iv1+
Liv+

61V 1+
02v1+
12v1+

8 'HS)

(ZHS)
(2'HS)

(2°HS)
(2 HS)
(2'HS)
(L HS)
(2°HS)
(2°HS)

March 18, 1986

4 128KB/640KB Memory Expansion Option



9°HS)

7 'HS)

(7 "HS)

(9°HS)

(9°HS)

(S 'HS)

(S HS)

()]

(S "HS)

(8 40 Z 199YS) pie) Alows\ 079/8Z L

2en <
| sw 1sn
Cuoe™ B _c“
o4
ove-
3HES+
2en —t
Hsy S voe 21 {e«\(mma“ m
uoe CIERCT]
2en Neomn
- esn
s 9 woe ! 9\__ |n
CIEMD)
w2n
o | —
HO SV 2en o zenf® 8 e
8 0 © 8 \___ |01 h0oSIV
CEME L2n
. A
2€n o senlE 9 B
10 sv2 Tyoe O G woSIV
0145
o
803 &
—{( oen[T I
g3 ¢
S
0 svu- 2en o renlE -
"aoe © T\ [ ol
CIER 2\
013 el
SO+
135 ¥aav

8| 9
002 09I

08 0Oh
NI

62n
€12123d
AVI3Q 3WIL

(gen( ®
8 (]

004

1) Sw¥+ (1 'HS)

3HES- (L °HS)

ova+ (L °HS)

1S3 SV + (1L °HS)

0S) Svy+ (1 'HS)

0S) SVI+ (1L 'HS)

MWW= (L °HS)
YW3IW- (2 °HS)

5

128KB/640KB Memory Expansion Option

March 18, 1986



(8 0 £ 199ys) pse) Arows\ 019/8CL

(b'HS) S>- S+ (L'HS)
1enj O
8 3 YW3WEB- (2 'HS)
2sW
doN] - +
(L05-00S) ¥3ISNVEL 31A8 | - +
(6105 -8QS) ¥34SNVHL 31A8 | + -
YIASNVHL QHOM | - -
NOT.vH3dO | Ov8+| HES-
ONILYD Sne
2P IHES- (L HS)
i
(9'G'y 'HS) SIQW + 57l °¢ 8v|— 5105+ (£ HS)
hIOW + o 48 [y hIQS + (£ °HS)
£1QH + o1l %8 v £10S+ (£ HS)
2UQH + rn KX B s 2105+ (2 'HS)
10W + w117 enn "V 1105 + (£ HS)
0QW + ol €8 eV 010S + (£ °HS)
6K + 3 28 g 605 + (£ HS)
(9S'v'HS)  8OW + 118 v 80S + (£ HS)
HADH/AHQ
sne
ShZSIV
2bg ova+ (L HS)
L
@SV 'HS)  LOW+ ol 88 vl £0S+ (8 'HS)
QW + R A ary 9Qs+ (8 'HS)
SAK + 511 %8 Wi 505+ (8 °'HS)
haW+ 2 *8 b s ©QS+ (8 'HS)
£aW+ il 200wy 3 £QS+ (8 'HS)
20W+ o €8 VI 20s+ (8 'HS)
1AW+ 1| &8 il oy 10S + (8 'HS)
(9GP 'HS)  0QW+ i 'e Wi 005+ (8 'HS)
¥ADY/A¥Q
sng
Sn2sIV

March 18, 1986

6 128KB/640KB Memory Expansion Option



(8'HS) %) H) O/1-

(9'G'HS) | NI dQk+

(8 J0 17 198YS) pie) Alows 019/82 L

(9°G'HS) O NI dQHW

13534+ (@ HS)
s)- (€'HS)
AWIWE- (2 HS)
165 %W
]
o1 3HAS+  (2'HS)
n
S+ (L 'HS)
"n
e Zollants YNINE- (2'HS)
LS ova-  (@'HS)
e SIQW+  (€HS)
hlaW+
> aw
: €10+
g 21auW +
3 11aW +
21
a 0laW +
han 1
dtor 6QW +
N3A3 8% 8QW + (E°HS)
Ie
< 1IN0 dQW + (S HS)
WIHD ALV T\ 2N
0824 e
i LAW+ (€ °HS)
9aW+
H
; SO+
i haw+
3 €AW+
e @ 2an+
) oW+
N3AZ El OQW +  {E'HS)
e
0 100 dQK+ (S 'HS)
XI3HD ALTHVE AN
0824 801 ©

128KB/640KB Memory Expansion Option 7

March 18, 1986



(9'v HS) 1 100
(9°HS)  LvM -~
YW~
B2
hVH -
Evm-
2vm-
vw-
(©°HS) OVH-
(9% 'HS) 0 10

(8 30 G 193yg) pied Asows |\ 01/9/8C1L

1 B 3

00 NIa| e

8ivs+ (8'HS)
11vS+ (8'HS)

W sv- (2 HS)

VR -

VR

B2

-

0 Ve

% v (2Hs)
0Svi- (2 HS)
avse (@S
srse b
s+

avse

s+ (@HS)
ws+ (8HS)
s+ (g HS)
135 ¥V (2 HS)
avs+ @HS)
s+

ovs+

ovse

hvs+

evse

s+

Ivs+  @HS)
M3~ (L HS)

ove  (LHS)
HS3R- (L HS)
avs  (@HS)

SIgH+ (€ HS)
L
£10H+
Ziow+.
[
01gH+
6aH+
804+
Lau+
i+
SO+
W+
€aue
2am+
1w+
0OH+  (EHS)
I NI dQH+ (5 HS)
ONI dOw+ (5 °HS)

March 18, 1986

8 128KB/640KB Memory Expansion Option



1n0 a/

€9n|

(8 40 9 188yg8) pie9 Alows\ 09/821L

NIO[Z

1IN0 0/N10} oy

IN0a/NIf oy
10 0/ NIG .

100 4/NIO}

LS}

INI daW

8AW

60w

01aW

1aw

IN0Q/NIGlwT
M0 O/NIGler7s
FUZT

210W
EaW
hIGW

1n0a O3

SIaW

HI SVO-

Svy-

LEEDTER

BYW

VW

E7)

SVH

Iy
&
S

hVW

[

Joon

VW

ZVH

2

ovW

1100 daW

hl

| ANVE

01n0 dauW

T

yzzgezapll

v

Ok} ov

oen) 1n04/NI1a

L

\

haW

€QW
g

20W

1aW

0aW

0 NI dawW

11N0 daK+ (S 'HS)
01N04aW+ (S HS)
I NTdQW+ (v HS)
ONIdQW + (v 'HS)

MW 3WEa~ (L 'HS)
HI SYD= (2'HS)
N S¥I- 2 °HS)

|} SY¥ - (2'HS)
LYW - (S HS)
VM-
SYW -
hVW -
EVH -
k4 L
VW=
OVH-(5°HS)

SIQW+ (€ HS)
hIQW+
E10W+
210H+
11aW+
010K+
60U+
BaW+
LaW+
9QmW+
SOW+
MW+
QW+
20H+
1aW+
0QW+ (€ 'HS)

128KB/640KB Memory Expansion Option 9

March 18, 1986



(1°HS)
L °HS)

(@Hs)
2 Hs!

(€2°HS)
{L°HS)

(1 "HS)

(€ "HS)

(€°HS)

(8 30 £ 193ys) p1ed Alows Al 019/8CL

-

8iQ v
(5av316) 293-19)
J0AM 65)-h9)
09> 8h)-Lh)
-] tZam
9466I-16) WATVIN ShD-EED -
82+12) b o 16-62) 2aAM L2
“L1D8342> 1) h2>-81> v
Iy JIWVED)
91362 ™o
-t 1_\
9100———
|AT= wmhiﬂ%(u»m
-
L MW3W 88 T BoE o € SA
(1 HS) HS3y43u8 - Z1|hA HS3Y4I- (8 'HS)
GeTHs)  OvE+ 2 ovs+ 8HS)
Sy 'HS) MWIWE - a A
'€ HS) YWIWE - a 1A
9n0
BIAINC
hh2SV
81a
31a ° st
Liv1+ 800
8IV1+ o 5o 91D WIW= (1°HS)
LUELRS 013
HWIAW 50>
IHEs~ 55
s1v1+ 503
02v1+ <0>
12v1+ P5)
21 )
€21+ 205
Slas+ PTE)
hias+ L
10S +
€1as 91
2108+
S
s+
o B
+
[HE
8as+
2d
SavL quvd

March 18, 1986

10 128KB/640KB Memory Expansion Option



(8 30 8 193Ys) paed AJowd\ 0¥9/82 L

(¥ 'HS) AMQ 1353 +
208
:rw., HS3Y¥43Y4 - T
(L°'HS)  37va + 528 =

(G'HS) 8IvS+ €8
(S'HS)  L1VS+ L 08
niv 108

(S'HS) 91VS+ <V
stvs+ 9V 628
htvs+ Ly €08

£1VS+ v

21vs+ v

1vS+ o7y

oIvs+ 3y

6vS + ]

8vS+ v

LVS+ e

9VS+ <ov

SVS+ 53

hVS+ v

EVS+ a3V

2vs+ o2y

(S'HS) 1VS+ ey

(L'HS)  ovs+ eV

(€'HS)  Las+ 20V

9as + oV

5Qs + oV

has+ <ov

€as+ 90V

20s+ Tov

1as+ o
(€'HS)  0as+ 60V tov

Id
S8vL Quvd

A HD 0/1- (¥ 'HS)

11

128KB/640KB Memory Expansion Option

March 18, 1986



Notes:



Notes:



Notes:



