NEC MOS INTEGRATED CIRCUIT
MC-422000A32, 422000A36 SERIES

2 M-WORD BY 32-BIT, 2 M-WORD BY 36-BIT DYNAMIC RAM MODULE
FAST PAGE MODE

Description

The MC-422000A32 series is a 2 097 162 words by 32 bits dynamic RAM module on which 16 pieces of
4 M DRAM (uPD424400) are assembled.

The MC-422000A36 series is a 2 097 152 words by 36 bits dynamic RAM module on which 16 pieces of
4 M DRAM (uPD424400) and 8 pieces of 1 M DRAM (uPD421000) are assembled.

These modules provide high density and large quantities of memory in a small space without utilizing the
surface-mounting technology on the printed circuit board.

Decoupling capacitors are mounted on power supply line for noise reduction.

Features

® 2 097 152 words by 32 bits organization (MC-422000A32 series)
® 2 097 152 words by 36 bits organization (MC-422000A36 series)
® Fast access and cycle time

Power consumption
. Access time R/W cycle time (MAX,
Family {MAX.) {MIN.)
: : Active Standby
MC-422000A32-60 60 ns 120 ns 5 366 mW
MC-422000A32-70 70 ns 140 ns 4 515 mW
84 mW
MC-422000A32-80 80 ns 160 ns 4 095 mW
MC-422000A32-10 100 ns 190 ns 3675 mW
MC-422000A36-60 60 ns 120 ns 6 8256 mW
MC-422000A36-70 70 ns 140 ns 6 195 mwW
126 mW
MC-422000A36-80 80 ns 160 ns 5 565 mW
MC-422000A36-10 100 ns 190 ns 4 935 mW

® 1 024 refresh cycles/16 ms

® Three refresh modes are available: CAS before RAS refresh, RAS only refresh, Hidden refresh
® 72-pin single in-liné memory module (Pin pitch = 1.27 mm)

e All inputs and outputs are TTL compatible

® Single +5.0 V £ 5 % power supply

® Access time can be distinguished with characteristics of PD-pins{PDO to PD3)

The Inf ion in this d is subject to change without notice.
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MC-422000A32, 422000A36 SERIES

Ordering information

Part number Acms:;.i;ne Package Mounted devices
MC-422000A32B-60 60 ns
72-pin Single In-line Memary Module
MC-422000A328-70 70 ns
(Socket Type)
-4 A32B-
MC-422000A328-80 80 ns Edge connector ; Solder coating (HAL) 16 pieces of uPD424400LA
MC-422000A32B-10 100 ns (300 mil S0J)
MC-422000A32F-60 60 ns
72-pin Single In-line M Module [Double side]
MC-422000A32F-70 70 ns pin Single In-line Memory Modu
{Socket Type)
MC-422000A32F-80 80 ns :
Edge connector : Gold plating
MC-422000A32F-10 100 ns
MC-422000A36B-60 60 ns
72-pin Single In-line Memory Module
MC-422000A36B-70 70 ns .
(Socket Type) 16 pieces of uPD424400LA
-422000A36B- .
MC-422000A36B-80 80ns Edge connector : Solder coating (HAL) (300 mil SOJ)
MC-422000A36B-10 100 ns 8 pieces of uPD421000GX
MC-422000A36F-60 60 ns {6 mmX16 mm TSOP (1))
72-pin Single in-li Modul
MC-422000A36F-70 70 ns 2-pin Single in-line Memory Module '
(Socket Type) [Double Slde]
MC-422000A36F-80 80 ns .
Edge connector : Gold plating
MC-422000A36F-10 100 ns
MC-422000A36BK-60 60 ns
72-pin Single in-line Memory Module
MC-422000A368K-70 00s (Socket Type) 16 pieces of uPD424400LA
MC-422000A36BK-80 80 ns Edge connector : Solder coating {HAL) (300 mil SOJ)
MC-422000A36BK-10 100 ns 8 pieces of uPD421000LA
MC-422000A36FK-60 60 ns {300 mil SOJ)
72-pin Single In-line Memory Module
MC-422000A36FK-70 70 ns (Socket Type) [Double side]
- FK-
MC-422000A36FK-80 80 ns Edge connector : Gold plating
MC-422000A36FK-10 100 ns

Quality Grade
Standard

Please refer to “Quality grade on NEC Semiconductor Devices” {Document number |EI-1209) published by

NEC Corporation to know the specification of quality grade on the devices and its recommended applications.
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NEC MC-422000A32, 422000A36 SERIES

Pin Configurations (Front view)

[MC-422000A32 series)
72-pin Single In-line Memory Module Socket Type (Edge connector: Solder coating, Gold plating)

O

L

Q
~
OC®NDO AW -

A7 O 28 A0-A9 : Address Inputs
vee O——1 30 1/00-1/031 : Data Inputs/Outputs
CAS0-CAS3 : Column Address Strobe
RAS0-RAS3 : Row Address Strobe
WE : Write Enable

Ve : Power Supply

GND : Ground

CAS2 0—f 41 NC : No connection

42€vV00022¥-ON
g92¢ev0002ey-ON

AST O—»f 45 The internal connection of PD pins (PDO to PD3)

WE 00— 47 depends on access time.

HO10 O=—»] 53 Pin Pin Access Time

HO12 O=—a{ 57 Name| No. {60ns|70ns (80 ns (100 ns

11013 Oo—» 61 PDO 67 NC NC NC NC

/031 O=—={ 64 PD1 68 NC NC NC NC

PD1 0—] 68 PD2 69 NC | GND | NC | GND

NC O—1 71
GND O—— | O PD3 | 70 | NC | NC | GND | GND
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NEC MC-422000A32, 422000A36 SERIES

[MC-422000A36 series]
72-pin Single In-line Memory Module Socket Type (Edge connector: Solder coating, Gold plating)

GND © 1 O
1100 O 2
11018 O 3
/01 O 4
11019 O 5
102 O 6
1020 O 7
1103 O 8
4021 © 9
Vee © 10

NC © 11

A0 © 12

Al O 13

A2 O 14

A3 © 15

A4 O 16

A5 O 17

A8 O 18

NC © 19

1104 O 20

11022 O 21

1105 O 22

11023 © 23

1106 O 24

171024 © 25

Yo7 © 26

11025 © 27
A7 O 28 N .
Ne o 28 AD-A9 : Address Inputs
Veec © 30 " .

s o 1 zzEE 1/00-1/035 : Data Inputs/Outputs
e QOO0 CAS0-CAS3  : Column Address Strobe
FASZ © 34 Bohobob RACO.RAGA .

11026 © 35 NRpN EiSO RAS3  :Row Address Strobe
o8 Oe—s 38 28388 WE : Write Enable
(=R -X~N~]
1017 © 37 >EE® Vee : Power Supply
/035 © 38 OO
GND © 39 Jonw GND : Ground
TAD O 40 R= )
CASZ o 41 NC : No connection
TAS3 o 42
TAST o 43
RESO o 44 ) )
HTS; 0 12 The internal connection of PD pins {(PDO to PD3)
O

WE o 47 depends on access time.

NC © 48

1109 © 49

11027 O 50
17010 O 51
1028 O 52
/011 © 53 Pin Pin Access Time
11028 O 54
171012 © 55
17030 © 56
/013 © 57 Name| No. [60ns|70ns |80 ns |100 ns
/031 © 58

Vee © 59
11032 © 60
/014 © 81 PDO 67 NC NC NC NC
11033 O 62
11015 © 63
11034 © 64 PD1 68 NC NC NC NC
11016 O 65

NC O 66

PDO © 67

PD1 O 68 PD2 69 NC | GND | NC | GND
PD2 © 69

PD3 O 70

NC © 71

aNeo—n O PD3 | 70 | NC | NC | GND | GND
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NEC MC-422000A32, 422000A36 SERIES

Block Diagrams

[MC-422000A32 series]

RASQC RAS1
CASO PR .

11000+ 1/01 CAS RAS /01 CAS RAS Remark D0-D15 : uPD424400
1010 1/02 102
11020+ 1103 1103
1/030— 1104 0o 1104 08
OF (73
7 7E | 7 ” [
11040+— 101 CAS RAS 1701 CAS RAS
1/050e— 1/02 1102
/00— 103 1103
1107 0ol 104 D1 104 De
g B 1=
beza
CASio » |
1108 0w—sel 1101 CAS RAS 1101 CAS RAS
1109 0 102 1102
11010 0~—+] 1/03 1103
110110 1104 D2z 1104 D10
OE OE
7 7g | ! ;7; |
1012 0w 101 CAS RAS 1701 CAS RAS
/013 0e—] 1102 1102
10140 1103 1103
11015 0w 104 b3 1104 b
A L= 4 L=

RAS20 RAS3
CAS20 P :

11016 o+—o 1101 CAS RAS 1101 CAS RAS
11017 ce—v] 102 1102
11018 0+ 103 1103
1/019 0] 1/04 D4 1104 D12
OE OF
"’; i ! “ [ 1
11020 o+—e 1101 CAS RAS 1101 CAS RAS
1/021 0=—s 102 1102
1/022 o 1/03 103
/023 0+ 1/04 D5 1104 013
&L= AL

CAS3 o . .
11024 o 1/07 CAS RAS 1101 CAS RAS
11025 o~ 1102 1102
11026 o~ 103 1103
11027 0w 1108 D& 1104 D14
OF <3
| | ”; [ |
11028 o 1/O1 CAS RAS 1/01 CAS RAS
11029 0-— 1102 1102
11030 o~ 1/03 1103
11031 0« 104 o7 1104 D15
A1 A1E

A0-A9O—» DO-DI5
WE 0———— D0- D15

Vcco—_’_ﬁ» DO-D15
-C1
GNDo— 507 | bo_p1s 801
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[MC-422000A36 series)

802

RASD O I————OHAS1
CASD © =2 l ————
1100 0+—{ 1/O1 CAS RAS 1701 CAS RAS
1101 0 102 1102
1102 c=—v 103 1703
103 0 1/O4 Do /04 D8
O OF
;7; | i 77; | |
1104 O] . 1101 CAS RAS 1701 CAS RAS
1105 o 1102 1102
1/06 0=— /03 1103
1107 0| 1104 D1 1104 09
OE [+l
77; | I 77g i |
DiN CAS AAS — Div CAS RAS
l/OBo-—: Dout MO Dour M4
CAS1C h § 1 ‘
1/09 0] 101 CAS RAS 1o CAS RAS
11010 0+— 02 1102
110110 103 /03
11012 0o—s| 1104 D2 1/04 010
[13 OF
77; | | 77; H |
/013 0e—s /01 CAS RAS o1 CAS RAS
1/014 0= 1102 1102
17015 0=— /03 1103
11016 0e—s] 104 03 1104 on
;— OF (3
] I | |
Din CAS RAS - Y CAS Aas
I/O170‘-E Dour M1 Dout M5
RAS2 O—— ’—ORAss
CAS2© P !
11018 0+—] 101 CAS RAS 1101 CAS RAS
1/019 0w 1102 1102
11020 0+— 1/03 1103
17021 o~—s 104 04 1104 D12
r OE OE
| | 77; [ !
11022 Oe—s 1/O1 CAS RAS 01 CAS RAS
11023 0 1102 1102
11024 0~—{ 103 1103
1/025 1104 05 1/04 D13
[¢]3 OF
! ! ] ]
D CAS RAS ] Div CAS RaAS
I/OZSOvE Dout M2 Dout M6
CAS30-~ v I ] |
11027 o« 101 CAS RAS 01 CAS RAS
11028 0+ 1702 102
11028 0~— 1/03 1103
/030 0=—+ 1/O8 D6 0a D14
OF OF
7 7; | | T T
1/10310+—+{ 1101 CAS RAS /01 CAS RAS
17032 0e—e 102 1102
11033 0=— 103 1103
11034 1104 o7 1/04 D15
OE OF
| | 77; [ T
—{ Dm CAS RaS ] D CAS RAS
l/OSSO‘—L— Dour M3 Dout M7

AQ - A3 O—————= DO - D15, M0 - M7
WE O———— DO- D15, MO - M7

VccO—TC—C—o DO - D15, M0 - M7
0-C2
GNDo— 30028 DO - D15, M0 - M7

Remark DO0-D15: uPD424400
MO-M7 : uPD421000
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MC-422000A32, 422000A36 SERIES

Electrical Specifications Notes1.2
Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit
Voltage on any pin relative to GND Al -1.0t0+7.0 \
Supply voltage Vce -1.0to +7.0 \
Output current lo 50 mA
Power dissipation Po MC-422000432 18 W

MC-422000A36 24

Operating temperature Topt 0to +70 °C
Storage temperature Tstg -55to +125 °C

Caution Exposing the device to stress above those listed in Absolute Maximum Ratings could cause
permanent damage. The device is not meant to be operated under conditions outside the limits
described in the operational section of this specification. Exposure to Absolute Maximum Rating

conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply voltage Vce 4.75 5.0 5.25 \
High level input voltage ViH 2.4 Vee +1.0 v
Low level input voltage Vie -1.0 +0.8 v
Ambient temperature Ta 0 70 °C
Capacitance (T» = 425 °C, f= 1 MHz)
[MC-422000A32 series]
Parameter Symbol Test condition MIN. TYP. MAX. Unit
Cn AD - A9 121
Ciz  |WE 137
Input capacitance pF
Cis | RASO - RAS3 48
Cis CASO - CAS3 48
Data Input/Output capacitance Cijo /00 - 17031 29 pF
[MC-422000A36 series]
Parameter Symbol Test condition MIN. TYP. MAX. Unit
Cit AD - A9 161
Ciz |we 193
Input capacitance S —— pF
Cis | RASO- RAS3 62
Cra CASO - CAS3 62
1/00 - 1107, /09 - /0186,
Cio 29
Data Input/Output capacitance 1/018 - 1/025, /027 - 1/034 pF
Cijoz2 1/08, Y017, 11026, 1/035 39
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NEC MC-422000A32, 422000A36 SERIES

DC Characteristics (Recommended Operating Conditions unless otherwise noted)
[MC-422000A32 series]

Parameter Symbol Test condition MIN. | MAX. Unit [ Notes
trac =60 ns 1020
RAS, CAS Cycling
trRaC=70ns 860
Operating current lcct1 | tRC=tRCIMING mA 3,47
trac =80 ns 780
lo=0mA
trRac = 100 ns 700
RAS, CAS Z ViH (MIN.) lo=0mA 32
Standby current lec2 f——— mA
RAS, CAS & Vcc-0.2V lo=0mA 16
mCycIing trRAC =60 ns 1020
I CAS trac =70 ns 860
RAS only refresh current lees CAS 2 Vb min) mA  |3,4,5,7
trRC = tRCIMING traC =80 ns 780
fo=0mA trac = 100 ns 700
trac =60 ns 780
Operating current RAS = ViL max., CAS Cycling trRaC =70 ns 700
(Fast page mode) lecs | tec = trciming mA | 3,48
pag 16=0mA trac =80 ns 620
tRAac = 100 ns 540
trac =60 ns 1020
CAS RAS Cycling trac=70ns 860
f::i::i:%ﬁ:r:s lecs tRC=tRC(MING trRAC = 80 ns mA i
lo=0mA 780
tRaCc = 100 ns 700
Vi=0to55V
Input leakage current hw -10 +10 HA
all other pins not under test=0V
Output leakage current low | 100 to 031 is disabled (Hi-Z) 0 | 10 A
Vo=0to55 V
High level output voltage Vou | lo=-5.0mA 2.4 "
Low level output voltage VoL | lo=+42mA 0.4 \
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NEC MC-422000A32, 422000A36 SERIES

[MC-422000A36 series]
Parameter Symbol Test condition MIN. | MAX. Unit [ Notes
- trRAC =60 ns 1300
RAS, CAS Cycling
trRaAC=T70ns 1180
Operating current Icct | tRC=tRCIMIN.) mA 34,7
trAC = 80 ns 1060
lo=0mA
trac = 100 ns 940
RAS, CAS & ViH (MiN,) lo=0mA 48
Standby current lec2 f———e— mA
RAS, CAS & Vcc-0.2V lo=0mA 24
AAS Cycling tRAC = 60 ns 1300
== CAS . tRAC = 70 ns 1180
RAS only refresh current lecs CAS & ViK Min, mA (3,457
tRC=tRCIMIN.) tRAC = 80 ns 1060
lo=0mA tRAC = 100 ns 940
tRAC = 60 ns 1100
Operating current RAS = ViLmax), CAS Cycling | trac=70ns 280
(Fast page mode) lecs | tre=treiming mA | 3,46
10=0 mA tRAaC = 80 ns 860
tRAC = 100 ns 740
tRAC = 60 ns 1300
CAS before RAS RAS Cycling trac = 70 ns 1180
lees mA 3,4
refresh current tRC = tRCIMIN.) ,
[0=0mA trRAC = 80 ns 1060
tRAC = 100 ns 940
Vi=0to5.5V
Input leakage current lw -10 +10 HA
all other pins not under test = 0 V
Output leakage current low /00 to 1/O35 is disabled (Hi-Z) _10 +10 A
Vo=0t0o5.5 V
High level output voltage Vou | lo=-5.0mA 2.4 v
Low level output voltage VoL | lo=+4.2mA 0.4 \Y
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806

AC Characteristics (Recommended Operating Conditions unless otherwise noted) Notes 8,9

tRAC=60ns | tRaC=70ns |trRac=80ns 1(ﬂAC=100ns .
Parameter SImbol "IN, MAX] MIN.[ MAX] MIN.| MAX. Min] max, =" Nores
Read or Write Cycle Time tre | 120 140 160 190 ns
Fast Page Mode Cycle Time {Read or Write) tec 40 45 50 60 ns
Access Time from RAS tRAC 60 70 80 100 | ns 10,11
Access Time from CAS (Falling Edge) MC-422000A32 tecac 15 20 20 25 ns |10,11
MC-422000A36 20
Access Time from Column Address taA 30 35 40 50 ns |10,11
Access Time from CAS Precharge tace 35 40 45 55 ns | 11
RAS to Column Address Delay Time trap | 15 30 15 35 17 40 17 50 ns | 10
CAS to Data Setup Time toz | 0 0 0 0 ns | 11
Output Buffer Turn-off Delay Time (CAS) tore 1 0 |15 | 0 |15 0 20 | 0 | 25 | ns | 12
Transition Time (Rise and Fall) tt | 3 50 3 50 3 50 3 50 ns
RAS Precharge Time trRe | 50 60 70 80 ns
RAS Pulse Width (Random Read, Write Cycle) tras | 60 [10000] 70 |10000| 80 [10000| 100 | 10000 ns
RAS Pulse Width (Fast Page Mode) tRAasP| 60 (1250000 70 [125000] 80 |125000 100 (125000 ns
RAS Hold Time tRSH | 20 20 20 25 ns
CAS Pulse Width tcas | 20 110000 20 {10000 20 (10000 25 |1000Q ns
CAS Hold Time tesH | 60 70 80 100 ns
RAS to CAS Delay Time MC-422000A32 | oo | 20 | 40 | 20 | 50 | 25 | 60 | 25 % ns | 10
MC-422000A36 75
CAS to RAS Precharge Time tcre | 10 10 10 10 ns | 13
CAS Precharge Time tcen | 10 10 10 10 ns
CAS Precharge Time (Fast Page Mode) tcp 10 10 10 10 ns
RAS Precharge CAS Hold Time trec | 10 10 10 10 ns
RAS Hold Time from CAS Precharge tRHCP| 35 40 45 55 ns
Row Address Setup Time tASR 1] 0 0 0 ns
Row Address Hold Time tRaH | 10 10 12 12 ns
Column Address Setup Time tasc 0 0 0 4] ns
Column Address Hold Time MC-422000A32 |, v | 15 1% ® 20 ns
MC-422000A36 17 20
Column Address Lead Time Referenced to RAS [traL | 30 35 40 50 ns
Read Command Setup Time trCs 0 Q 0 0 ns
Read Command Hold Time Referenced to RAS  [tRRH | 10 10 10 10 ns | 14
Read Command Hold Time Referenced to CAS tRCH 0 0 0 0 ns | 14
Write Command Hold Time Referenced to CAS  |twch | 15 15 15 20 ns | 15
Data-in Setup Time tos 0 [} 0 0 ns | 16
Data-in Hold Time | MC422000A3 ton | 15 15 18 20 ns | 16
MC-422000A36 20
Write Command Setup Time twes | 0 1} 0 0 ns | 17
CAS Setup Time for CAS before RAS Refresh tesr | 10 10 10 10 ns
CAS Hold Time for CAS before RAS Refresh teHr | 15 15 15 20 ns
WE Setup Time twsk [ 10 10 10 10 ns
'WE Hold Time twer | 15 {15 15 20 ns
Refresh Time 1REF 16 | 16 16 16 | ms
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MC-422000A32, 422000A36 SERIES

Notes

[

L ™

10.

1.
12.

13.
14.
15.
16.
17.

All voltages are referenced to GND.

After power up, wait more than 100 us and then, execute eight CAS before RAS or RAS only
refresh cycles as dummy cycles to initialize internal circuit.

Ices, lees, leca and lccs depend on cycle rates { tac and tec ).

Specified values are obtained with outputs unloaded.

Icca is measured assuming that all column address inputs are held at either high or low.

lccs is measured assuming that all column address inputs are switched only once during each fast
page cycle.

Icc1 and Ices are measured assuming that address can be changed once or less during RAS = Vo
Max) and CAS Z Vir imin.).

AC measurements assume t1 = 5 ns.

AC Characteristics test condition

(1) Input timing specification
Vin miny = 2.4V

Vil max) =0.8V

(2) Output timing specification

Vou vy =2.4 V

VoL maxs = 0.4V

For read cycles, access time is defined as follows :

Input Conditions Access Time Access Time from RAS
tRAD = tRAD (MAX.), tRCD = tRCD (MAX) tRAC (MAX) tRAC (MAX.)
tRAD > tRAD (MAX), tRCD = tRCD (MAX) taamax) tRAD + tAA (MAX.)
tRCD > tRCD (MAX) tcAC (MAX) tRCO + tCAC (MAX.)

trap (Max) and treoimax.y are specified as reference points only ; they are not restrictive operating
parameters. They are used to determine which access time (trac, taa or tcac) is to be used for
finding out when output data will be available. Therefore, the input conditions trab 2 trap max) and
treo 2 taco (max. will not cause any operation problems.

Loading conditions are 2 TTLs and 100 pF.

torr (max, defines the time at which the output achieves the condition of Hi-Z and are not referenced
to Vomor Vot.

tcre (MmN requirement should be applied for RAS / CAS cycles preceded by any cycles.

Either trcH (viny Or trRRH (MINg should be met in read cycles.

In early write cycles, twcH ming should be met.

tos (ming and ton iming are referenced to the CATfaHing edge in early write cycles.

If twes 2 twes iving, the cycle is an early write cycle and the data out will remain Hi-Z through the
entire cycle.
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NEC MC-422000A32, 422000A36 SERIES

Read Cycle
tac
thas tre
— ViH-- \ ¥ !‘
RAS Vi- S ;1
tos
tRco trsH teen
. tcnpr-—— teas
CAS V- \ 4
cAS 7 ( N
Vie- \ \-( 2 /
tRAD 1RAL
tRAH teay
tasr tasc fe—
V- kv Vi
Address Vi M‘Row 1@: Col.
{RRH
I
tros
[+ tRCH
= Vin- i f f f f / 4 g
WE Vie- m
tcac
taa
torF
trac
_ Hi-Z
110 xON ----------------------- Hi-Z .. Data out } """""""""
oL—
Early Write Cycle
tRe

thas | tre
)

V- Y

RAS Vi St ,f —

tosH

tere treo thsH | toeN

v teas | Y
CAS vy / \ \ / / \_
trRa0

t_’fﬁ‘ tran tas sl tean
saasss 0 SOOOK pow KOOL_ o KXOOOOOOOOOOOOOOOOXKK

twer

we 3:?:\\\\\\\\\\( L////////////////

tDs toH

'-—»

Vine \
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Fast Page Mode Read Cycle

ale
RS -
Address x::_
WE U
1o x‘;‘:

trase trp
taHce
N 7N
tesn trc 1RsH
tcre treo tcas tee tcas ) tor toas . teen
! !
! 4 h ! p| 3\
7 VI B \_/
tRra0 tRaL
tasr Pm lA_SE tcan tasql | toan tasq | toan tARH
OGS L VO S 0000
ow ol. ol. ol.
7 X 4 R K A
|
tacs| tacH tres trcH| tres tacH
[ e T
/ | A\
L tan tas tan
tcac toac teac
L 1rac tace tace
. | |
Hi-2 2 i- - 4 b i-Z
Data outp- it 2. O¥ Data o ;HLZ_?; Data out o2
¢ 7 ¥ —
t
o IOFFL—— tez tOFFL. toz tOFL

Remark In the fast page mode, read and write cycles are available for each of the consecutive CAS
cycles within the same RAS cycle.

Fast Page Mode Early Write Cycle

RRS s
RS-
Address x":__
wE U
o

trasp L tee
o
K
tesH tre 1RsH
{crpl tRoD tcas tee tcas tce {cas teen
trap
1asn tasc;

tran
[::-—-

LAY
Roww
X

twes

2

v )
i
1os toH

R0

Data in

\
@ Data in
7

Remark In the fast page mode, rﬂi_and write cycles are available for each of the consecutive CAS
cycles within the same RAS cycle.
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NEC MC-422000A32, 422000A36 SERIES

CAS Before RAS Refresh Cycle

thc

tRas

tras trp

V- Y I z—‘—sk IT )\—

RAS N

trrc

tcsa

tenm

tosm cHR

Y/.n —\ /—s

aAvg |L: N

trrc tcre
]

SO

twsr twhR

v /] ALHELLLLLEELERRRARRRRRRRRAN

Remark Address = Don't care 1/O = Hi-2Z

RAS Only Refresh Cycle

tRas , tre

?
tRas e
e V= |
RAS v *J N }

-

tapc tcrp
pm]

1oy

— V-
CAS v - /

. tasA tRan

tasr

1Ran

/L

Aaoss |1 rov__ KXXOCOOCKK e XXOOCO0CXXXXX

Remark WE = Don't care O =Hi-Z
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Hidden Refresh Cycle

trc tre tro
tras Utar | tras L tee tras , trp

R _— -

Vin-
RAS M- ‘F ) P \

tRsH teHr
tchA tacn toas teen
S3a V- { ! 4 *
CAS Vi ! ;]
tran tasc| {tcan
tas -H;uu tRaL

Address Y~ Row X Col 1

Vie- ( - )

tres twhR
WE Vim-
We V- ‘ / ‘ z z _/
tcac toFF

Vou- Hi-Z Hi-Z

VO g _rememenmteg --- ----:p Dataout ~  Peeseeee
toz
taa
tRac

811



NEC MC-422000A32, 422000A36 SERIES

Package Drawings

MC-422000A32B, 422000A32F
72 PIN SINGLE IN-LINE MODULE (SOCKET TYPE)

A
B
S
nt €?
o Q{ [ T [ L e I
_P/ > ®
IRl o] E
L LT T T ™~ LT L ORRE AT TAL
i
detail of (&) Part M728-50A22-1
ITEM| MILLIMETERS INCHES
A 107.9520.13 4.25010.006
m "? B 101.19 3.984
_L?Ix c 44.45 1.750
L——I ; D 6.35 0.250
‘ £ 44.45 1.750
G 10.16 0.400
H 127 (TP 0.050 (T.P)
| 6.35 0.250
J 2.03 0.080
K 6.35 0.250
M 254 1.000
N 9.0 MAX. 0.355 MAX.
P R 2.0 R 0.079
s $3.18 $0.125
T 1272888 0.050£0.004
u 6.5 MIN 0.255 MIN.
v 0.25 MAX. 0.010 MAX
W 1.0420.05 0.041£0.002
X 2.54 MIN. 0.100 MIN.
Y 3.75 MIN. 0.147 MIN,
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NEC

MC-422000A32, 422000A36 SERIES

MC-422000A36B, 422000A36F

72 PIN SINGLE IN-LINE MODULE (SOCKET TYPE)
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detail of @ Part

<

M72B-50A20-1

ITEM| MILLIMETERS INCHES
A 107.9520.13 4.250£0.006
B8 L 101.19 3.984
c 44.45 1.750
D 6.35 0.250
E 44.45 1.750 —J
G 10.16 0.400 |
H 1.27(T.P) 0.050 {T.P)
| 6.35 0.250
[ 2.03 0.080
K 6.35 0.250
M 25.4 1.000
N 9.0 MAX. 0.354 MAX.
P R2.0 R 0.079
s $3.18 $0.125
T 12784 0.050£0 004
——
U 5.32 MIN. 0.209 MIN.
v 0.25 MAX. 0.010 MAX.
w 1.04£0.05 0.041£0.002 |
% 2.54 MIN. 0.100 MIN. |
Y 3.75 MIN |

0.147 MIN. ‘




NEC

MC-422000A32, 422000A36 SERIES

MC-422000A36BK, 422000A36FK
72PIN SINGLE IN-LINE MODULE

A

(SOCKET TYPE)

B

00000000
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M72B-50444
[ITEM|  MILLIMETERS INCHES |
detail of (B) part *‘A" 107.9520.13 4.250+0.006
~1V_V'* B 101.19 3.984 T
@;X C 44.45 1.750
D 6.35 0.250
(7] T E | aaas 1.750
G 1016 0.400
H 127 (TP) 0.050 (T.P.)
I | 635 To2s0
J 203 0.080
K | 635 0.250
M 31.75 1.250
. N 9.0 MAX. 0.355 MAX
Cp | Rm1s7 R0.062 |
s 0318 T 50125
Iy 1.27: 858 0.050£0.004 |
U 317 MIN. 0a28MIN
v ©0.25 MAX ‘imo MAxi j
w | ioaz00s 004120002 |
X Tﬂgysr\ﬂq - 0.124 rviur\'ri ] J
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