NEC MOS INTEGRATED CIRCUIT
MC-421000A8, 421000A9 SERIES

1 M-WORD BY 8-BIT, 1 M-WORD BY 9-BIT DYNAMIC RAM MODULE
FAST PAGE MODE

Description

The MC-421000A8 is a 1 048 576 words by 8 bits dyramic RAM module on which 2 pieces of 4 M DRAM
{uPD424400LA) are assembled.

The MC-421000A9 is a 1 048 576 words by 9 bits dynamic RAM module on which 2 pieces of 4 M DRAM
(uPD424400LA) and 1 piece of 1 M DRAM (:PD421000LA) 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
¢ 1048 576 words by 8 bits organization (MC-421000A8)
¢ 1048 576 words by 9 bits organization (MC-421000A9)
¢ Fast access and cycle time

Farmily Access time R cycle time Power consumption (MAX.)

(MAX.) (MIN.) Active Standby

MC-421000A8-60 60 ns 120 ns 1320 mW

MC-421000A8-70 70 ns 140 ns 1100 mW 11 mw

MC-421000A8-80 80 ns 160 ns 990 mW {CMOS level input)

MC-421000A8-10 100 ns 180 ns 880 mW

MC-421000A9-60 60 ns 120 ns 1815 mwW

MC-421000A8-70 70 ns 140 ns 1640 mW 165 mw

MC-421000A9-80 80 ns 160 ns 1376 mW {CMOS level input)

MC-421000A8-10 100 ns 190 ns 1210 mW

® 1024 refresh cycles/16 ms

* Three refresh modes are availabie: CAS before RAS refresh, RAS only refresh, Hidden refresh
* 30-pin single in-line memory module (Pin pitch=2.54 mm)

* All inputs and outputs are TTL compatible

® Single +5.0 V+10 % power supply

The inf: tion in this d in subjact to change without notice.
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NEC MC-421000A8, 421000A9 SERIES

Ordering Information

Access time 1
Part b Pack Mounted devices
art number IMAX.) ackage u
MC-421000A8AA-60 60 ns
MC-421000ABAA-70 70ns 30-pin Single In-line Memory Module
MC-421000ABAA-80 80 ns (Lead Type)
MC-421000ABAA-10 100 ns
MC-421000A8BA-60 60 ns 2bi £ LPDA24400LA
. . eces of
MC-421000A8BA-70 70 ns 30-pin Smgl(esln-lkmteTMer?orv Module P 1300 n‘:" S0)
ocket Type
MC-421000A8BA-80 80 ns Edge connector: Solder coating (HAL} [Single side]
MC-421000A8BA-10 100 ns 9
MC-421000A8FA-60 60 ns
MC-421000ABFA-70 70 ns 30-pin Single In-line Memory Module
{Socket Type)
MC-421000A8FA-80 80 ns Edge connector: Gold plating
MC-421000A8FA-10 100 ns
MC-421000A9AA-60 60 ns
MC-421000A9AA-70 70ns 30-pin Single In-line Memory Module
MC-421000A9AA-80 80 ns (Lead Type}
MC-421000A9AA-10 100 ns
MC-421000A9BA-60 60 ns 2 pieces of uPD424400LA
. . (300 mil SOJ)
MC-421000A9BA-70 70 ns 30-pin Single In-line Memory Module 1 piece of zPD421000LA
{Socket Type) .
MC-421000A3BA-80 80 ns Edge connector: Solder coating (HAL}) {300 mil SOJ)
MC-421000A3BA-10 100 ns (Single sidel
MC-421000A9FA-60 60 ns
MC-421000A3FA-70 70 ns 30-pin Single In-line Memory Module
{Socket Type)
MC-421000A3FA-80 80 ns Edge connector: Gold plating
MC-421000A9FA-10 100 ns

Quality Grade
Standard

Please refer to “Quality grade on NEC Semiconductor Devices” {(Document number [EI-1209) pubiished by
NEC Corporation to know the specification of quality grade on the devices and its recommended applications.
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NEC

MC-421000A8, 421000A9 SERIES

Pin Configurations (Front View)

[MC-421000A8 series]

:

Vee 0—
CAS o—+|
1101 o]
A0 0—=
A1 o—=f
1102 Oe—nd
A2 o—
A3 0—=
GND o—
/03 Cw—n
A4 0—»
A5 o—
1104 O
AB 0—
A7 0—
1105 0«
A8 o—f
A9 0—
NC o—
1106 0>
WE o—
GND o—
/07 O«—»
NC o—
/08 Ow—n
NC o—
RAS o—
NC o—
NC 0—
Voo 0—

0 N OGN bs W N =

N R NRNRNRRMN 3 — 4 o o oo o= s oo ©
NN BE DN SO0 ® N SA WM 2O

28

v48v00012¥-OW
va8vo0o0LZy-ON
vVv8vo00Ley-ON

O

AQ-A9
1/01-1/08
RAS
CAS

WE

Vee

GND

NC

: Address Inputs

: Data Inputs/Qutputs

: Row Address Strobe

: Column Address Strobe
: Write Enable

: Power Supply

: Ground

: No Connection 879



NEC

MC-421000A8, 421000A9 SERIES

[MC-421000A9 series]
O
Vee o—1 1
CAS o—] 2
1101 o=— 3
AQ o= 4
Al o—= §
/02 0w 6
A2 0—= 7
A3 o0—={8
GND o—1 9
/O3 o= 10
A4 0—= 11
A5 0—=f 12
T
1104 0«—»] 13 oo ?
A6 o] 14 PO
NER
A7 0— 15 333
1/O5 o« 18 § § S
A8 0—= 17 g g ‘;
A9 0—={ 18 >> >
NC o— 19
/06 0«—= 20
WE o—= 21
GND o— 22
/107 o—n1 23
NC 0— 24
/08 o= 25
Doutd o«—7] 26
RAS o= 27
CAS9 0o—] 28
DN 0—=1 29
Veec 0— 30
A0-A9 : Address inputs
1/01-1/08 : Data Inputs/Outputs
Ding : Data Input
Dout9 : Data Qutput
RAS : Row Address Strobe
'CAS,CAS9  : Column Address Strobe
WE : Write Enable
Vee : Power Supply
GND : Ground
NC : No Connection
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NEC MC-421000A8, 421000A9 SERIES

Block Diagrams

[MC-421000A8 series)

Remark DO0-D1 : uPD424400LA

1101 oe———— 1O1
102 oc0—nv /02 DO

/03 0a——— 1 /O3

/04 oe—u-a ] /104 OE

/08 O————1 1/O1
/06 oe——— 1 /02 D1
/07 o—«— 1 /03

/08 oe—«———{ /O4 OE

AQ-A9 O———————0 D0-D1

Vee O—T——O Do-D1

C0-C1

GND o——&— o po.D1
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MC-421000A8, 421000A9 SERIES

[MC-421000A9 series]

X|
P
o

Remark DO-D1 : uPD424400LA

MO : zPD421000LA

1101 o—= /O

102 o———— /02
/O3 o+——— /O3

/O4 Oe——————= /04

/05 O=————— I/O1
1106 oe—{ 102
/07 oe——— 1/O3

/O8 oe————»] /04

CAS9 o

DiNg O—————= D

DO
=k
D1
A
1
MO

Doutr9 0«—————— Dour

AQ-A9 o0———0 D0-D1, MO

Vee OT-O DO-D1, MO

Co-C2

GND oi—o Do-D1, MO
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NEC MC-421000A8, 421000A9 SERIES

Electrical Specifications Notes1,2
Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit
Voltage on any pin relative to GND " -1.0t0 +7.0 "
Supply voltage Vee -1.0t0 +7.0 v
Output current lo 50 mA

MC-421000A8 2

Power dissipation Po MC-42 T000A9 3 w
Operating temperature Topt 0to +70 °C
Storage temperature Tstg -55 to +125 °C

Remark 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 Vee 45 5.0 55 \
High level input voltage ViH 2.4 Vee+1.0 \
Low level input voltage Vi -1.0 +0.8 \
Ambient temperature Ta 0 70 °C

Capacitance (Ta = +25 °C, f= 1 MHz)

[MC-421000A8 series)
Parameter Symbol Test condition MIN. TYP. MAX. Unit
Input capacitance Ct A0-A9, RAS, CAS, WE 24 pF
Data Input/Output capacitance | Ci/0 | I/O1-/O8 12 pF
[MC-421000A9 series]
Parameter Symbol Test condition MIN. TYP. MAX. Unit
Civ | AO-A8, RAS, CAS, WE N pF
Input capacitance —_—
Ci2 CAS9, DINS 17 pF
Data Input/Output capacitance | Ci/o | IfO1-1/08 12 pF
Data Output capacitance Co Dout9 17 pF
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MC-421000A8, 421000A9 SERIES

DC Characteristics (Recommended Operating Conditions unless otherwise noted)

[MC-421000A8 series]

Parameter Symbol Test condition MIN. | MAX.| Unit | Notes
I taac = 60 ns 240
RAS, CAS Cyciing
taac = 70 ns 200
Operating current lect | tre=troming mA 3,4
i taac = BO ns 180
o=0mA
trac = 100 ns 160
Vin iming S RAS, CAS lo=0mA 4
Standby current lcc2 e — mA
Vece-0.2V = RAS, CAS lo=0mA 2
RAS Cycling trac = 60 ns 240
- e trac = 70 ns 200
RAS only refresh current | jcca | Y™ (M) S CAS mA | 34
tRC = tRCIMIN.) trac = 80 ns 180
lo=0mA trac = 100 ns 160
EAS Cycling trac = 60 ns 180
Operating current RAG trac =70 ns 160
P g lcca RAS = ViLimax.) mA 34
{Fast page mode) tec=trciming trac = 80 ns 140
lo=0mA
trac = 100 ns 120
e trac = 60 ns 240
J— J— RAS Cycling _
CPf«S bhefore RAS lccs | tac =ty trac = 70 ns 200 mA 3.4
refresh current lo=0mA trac = 80 ns 180
trac = 100 ns 160
Vi=0to55V
Input leakage current ho | ¢ -10 | +10 HA
all other pins not under test =0 V
Output leakage current low 1/01-1/O8 are disabled (Hi-2) ~10 +10 HA
Vo=0to55 V
High level output voltage| Vou | lo=-5.0 mA 2.4
Low level output voltage | VoL | lo=+42mA 0.4
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NEC MC-421000A8, 421000A9 SERIES

[MC-421000A9 series]
Parameter Symbol Test condition MIN. | MAX.| Unit | Notes
o trac = 60 ns 330
RAS, CAS Cyclin
yeling trac =70 ns 280
Operating current lcct | tre = tretming mA | 34
thac = 80 ns 250
lo=0mA
trac = 100 ns 220
ViH (MIN.) §R_AS, CAS lo=0mA 6
Standby current lcc2 —— mA
Vec-0.2V S RAS, CAS lo=0mA 3
RAS Cycling trac = 60 ns 330
- ~ac trac=70ns 280
RAS only refresh current | [cca | V" N S CAS mA | 34
tRC = tRC(MIN.) trac = 80 ns 250
lo=0mA trac = 100 ns 220
GAS Cycling trac = 60 ns 260
Operating current RAS = Vil (Max.) trac =70 ns 230
fccs mA 3.4
(Fast page mode) tre=treiming trac = 80 ns 200
lo=0mA
trac = 100 ns 170
. thac = 60 ns 330
— —_— RAS Cycling
trac = 70 2
CAS before RAS lccs | tre = totminy Rac=7Ons 8 1 mA | 34
refresh current lo= 0 mA thac = 80 ns 250
taac = 100 ns 220
Vi=0tob.5V
Input leakage current hw -10 | +10 HA
all other pins not under test =0 V
Output leakage current low 1/01-1/08, Dout9 are disabled {Hi-Z) _10 +10 uA
Vo=0t055 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-421000A8, 421000A9 SERIES

AC Characteristics

(Recommended Operating Conditions unless otherwise noted) Notes 5, &

[MC-421000A8 series]

trac =60ns | tRac =70ns | trac =80ns | trac =100 ns
Parameter SMB0l "IN, [MAX | MIN. [Max.| MIN.MAX.| MiN.[max| U™ |Nees

Random Read or Write Cycle Time tre 120 140 160 190 ns 7
Fast Page Mode Cycle Time (Read or Write) trc 40 45 50 60 ns 7
Access Time from RAS trac 60 70 80 100 | ns | 8,9
Access Time from CAS (Falling Edge) tcac 15 20 20 25 ns [89
Access Time from Column Address taa 30 35 40 50 ns |89
Access Time from CAS Precharge tace 35 40 45 55 | ns | 9
RAS to Column Address Delay Time trao 15 30 15 35 17 40 17 50 ns 8
CAS to Data Setup Time tewz 0 0 Q 0 ns | 9
Output Buffer Turn-off Delay Time (CAS) torF ol 15! o 15 0 20| 0o | 25| ns| 10
Transition Time (Rise and Fall) tr 3 50 3 50 3 50 3 50 ns
RAS Pracharge Time tre 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) trasP | 60 [125000 70 [125000] 80 |125000 100 |125000 ns
RAS Hold Time trsH | 20 20 20 25 ns
CAS Pulse Width tcas 15 (10000/ 20 (10000 20 [10000| 25 |10000| ns
CAS Hold Time tesh | 60 70 80 100 ns
RAS to CAS Dalay Time taco | 20 | 40 | 20 | 50 | 25 | 60 | 25 | 75 | ns | 8
CAS to RAS Precharge Time tcre 10 10 10 10 ns [ 11
CAS Precharge Time teen | 10 10 10 10 ns
CAS Precharge Time (Fast Page Mode) tep 10 10 10 10 ns
RAS Precharge CAS Hold Time teec | 10 10 10 10 ns
RAS Hold Time from CAS Precharge trRHce | 35 40 45 55 ns
Row Address Setup Time tasR 0 0 0 0 ns
Row Address Hold Time tRAR 10 10 12 12 ns
Column Address Setup Time tasc 0 0 0 0 ns
Column Address Hold Time tcan 15 15 15 20 ns
Column Address Lead Time Referenced to RAS |trac | 3D 35 40 50 ns
Read Command Setup Time tRcs 1] 0 0 0 ns
Read Command Hold Time Referenced to RAS | taan 10 10 10 10 ns | 12
Read Command Hold Time Referenced to CAS | tack 0 0 0 1] ns | 12
Write Command Hold Time Referenced to CAS | twew | 15 15 15 20 ns | 13
Data-in Setup Time tos 0 0 0 1] ns | 14
Data-in Hold Time toH 15 15 15 20 ns | 14
WE Command Setup Time twes | O 0 0 0 ns | 15
CAS Setup Time for CAS before RAS Refresh tesk | 10 10 10 10 ns
CAS Hold Time for CAS before RAS Refresh tcwr | 1§ 15 15 20 ns
WE Setup Time twsk | 10 10 10 10 ns
WE Hold Time twer | 15 15 15 20 ns
Refresh Time tREF 16 16 16 16 | ms
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MC-421000A8, 421000A9 SERIES

[MC-421000A9 series] (1/2)
trac =60 ns | trac =70ns | trac =80ns | trac = 100 ns

Parameter SImbol " AN, [MAX] MIN. [ MAX.| MIN.] MAX.| MiN[max | V™ [Nt

Random Read or Write Cycle Time tRe 120 140 160 190 ns 7

Read Write Cycle Time trwc | 146 155 190 225 ns | 7

Fast Page Mode Cycle Time (Read or Write) tec 40 45 50 60 ns 7

Read Modify Write Cycle Time (Fast Page Mode) |teswc | 65 70 75 90 ns | 7

Access Time from RAS thac 60 70 80 100 | ns |89

Access Time from CAS (Falling Edge) tcac 20 20 20 25 | ns |89

Access Time from Column Address taa 30 35 45 50 ns |89

Access Time from CAS Precharge tace 35 40 45 55 ns 9

RAS to Column Address Delay Time tmao | 15 | 30 | 15| 35| 17 | 40 | 17 [ 50 | ns| 8

CAS to Data Setup Time taz | 0 0 o ns | 9

Output Buffer Turn-off Delay Time {CAS) torr | 0 | 15 15 20 26 | ns | 10

Transition Time (Rise and Fall) tr 3 50 3 50 3 50 3 50 | ns

RAS Precharge Time tap 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) trase | 60 (125000 70 [125000{ 80 125000/ 100 |125000| ns

RAS Hold Time trsn | 20 20 20 25 ns

CAS Pulse Width tcas 20 (10000 20 [10000| 20 [16000| 25 |10000| ns

CAS Hold Time tesh | 60 70 80 100 ns

RAS to CAS Delay Time theo | 20 | 40| 20 | 50 | 25 | 60 | 25 | 75 | ns | 8

CAS to RAS Precharge Time tere | 10 10 10 10 ns | 1

CAS Precharge Time tepN 10 10 10 10 ns

CAS Precharge Time (Fast Page Mode) ter 10 10 10 10 ns

RAS Precharge CAS Hold Time tarc | 10 10 10 10 ns

RAS Hold Time from CAS Precharge tance [ 35 40 45 55 ns

Row Address Setup Time tash 0 0 0 0 ns

Row Address Hold Time tRAH 10 10 12 12 ns

Column Address Setup Time tasc 0 0 0 0 ns

Column Address Hold Time tcan 15 17 20 20 ns

Column Address Lead Time Referenced to RAS | traL 30 35 45 50 ns

Read Command Setup Time tres 0 0 0 0 ns

Read Command Hold Time Referenced to RAS | tamn | 10 10 10 10 ns | 12

Read Command Hold Time Referenced to CAS | tack 0 0 0 0 ns | 12

Write Command Hold Time Referenced to CAS | twen | 15 15 15 20 ns | 13

Write Command Pulse Width twe 15 15 15 20 ns | 13

Data-in Setup Time tos 0 1] 0 0 ns | 14

Data-in Hold Time tou 15 15 20 20 ns [ 14

WE Command Setup Time twes | 0 0 0 0 ns | 15

CAS to WE Delay Time tewo | 20 20 20 25 ns | 15

RAS to WE Delay Time tewo | 60 70 80 100 ns | 15
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NEC MC-421000A8, 421000A9 SERIES

(2/2)
trac =60ns [ trac =70ns | trac =80ns | trac =100ns
Parameter SO0l IN. [MAX| MIN. [MAX.| MIN.| MAX. | Min. [max.| U | Notes
-CEPrscharge Delay Time Referenced to WE (Fast Page Moda) |tcewo | 55 60 70 85 ns [ 15
Column Address Delay Time Referenced to WE |tawo | 3p 35 45 50 ns | 16
Write Command Lead Time Referenced to RAS | tawL 20 20 25 30 ns
Write Command Lead Time Referenced to CAS | tewt 15 15 15 20 ns
CAS Setup Time for CAS before RAS Refresh tesk | 10 10 10 10 ns
CAS Hoid Time for CAS before RAS Refresh tewr | 15 15 % 20 ns
WE Setup Time twsr | 10 10 10 10 ns
WE Hold Time twhr | 15 15 15 20 ns
Refresh Time tREF 16 16 16 16 | ms

888



NEC

MC-421000A8, 421000A9 SERIES

Notes

1. All voltages are referenced to GND.

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

3. lcc, lees, Iccs and Ices depend on tre and tee. Specified values are obtained with outputs open.

4, Address can be changed once or less while RAS = ViL and CAS = ViH.

5. AC measurements assume tT =5 ns.

6. AC Characteristics test condition

(1} Input timing specification
Vib (Ming = 2.4 V

ViL max) = 0.8V

{2) Output timing specification
Vor iminy = 2.4 V

Voi imax) =04V

7. The minimum specifications are used only to indicate cycle time at which proper operation over
the full temperature range (Ts = 0 to 70 °C} is assured.
8. In random read cycle, the access time is changed by the conditions of trap and treo as follows.

Condition Access Time
tRAD S tRAD iMAX) and trcD = tAcD (MAX.) tRAC (MAX)
tRAD > tRAD (IMAX) and tRCD = tACD (MAX) 1AA IMAX)
tRCD > tRCD (MAX. tcac (max)

trAD (Max.; and trco (Max.) indicate the points which the access time changes and are not the limits of
operation.
9. Loading conditions are 2 TTL and 100 pF.

10. torr max) defines the time at which the output achieves the open-circuit condition and is not
referenced to Vor or Vot.

11. tcremiNg requirement should be applicable for RAS /CAS cycles preceded by any cycles.

12. Either trcH (MiN) OT tRAH (MIN) Must be satisfied for a read cycle.

13. twep Ny is applicable for late write cycle or read modify write cycle. In early write cycles, twcH (MN)
should be satisfied.

14. tos viny and toH (vino are referenced to mfalling edge in early write cycles and to WEfa!ling edge
in late write or read modify write cycles.

15. If twes 2 twes (ving, the cycle is an early write cycle and the data out will remain Hi-Z through the
entire cycle. If tRwp = tRWD (MIN), tewo 2 towd (MiN, tawD 2 tawd ming and tcpwd 2 tepwd iving, the cycle
is a read modify write cycle and the data out will contain data read from the selected cell. if neither
of the above condition is met, the state of the data out is indeterminate.
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NEC MC-421000A8, 421000A9 SERIES

Read Cycle
tre
1Ras trp
V-
RAS N ,Z N\
tosu
Icrp taco tRsH teen i
—_— X teas r
Vin— k
CAS, CAS9 Vi / \ \ J/ /
tra0 tRaL _|
tasa| | tra tasc toan '
] le—a le—a{
- y 4
Address " m‘ ROW [@; coL.
= K / K 7
trAK
e 1FCS l tRCH
le—
e Vik- );jtjzjj
WEVIL—I£Z£Z££/
teac
tan toFF
tRac

i - L B
110, Dour9 xz:— ........... HiZ .. VALID DATA OUT b------
- kz x 4

Early Write Cycle

fec

tRas p tap
Sia VH- N\
RAS Vie- X ’f
tosH
torp taco tRsH forn
- - —

TSR N i
tRAD tRAL 4_!

Vin- Y 4
Address Vi . ROW COL.
twek

W \\\\\\\\\\4— LT

108 tow

B e SCEETTIR RSN

e
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NEC MC-421000A8, 421000A9 SERIES

Late Write Cycle (Only for the MC-421000A9 series)

- tRe
tRas i 1rp
e ! / N
tesH
crp taco tRsH . tcm |
1cas ! -
s v/ A\ X L/ A\
{RAD tRAL fom
1asR| [ tRan t_gc‘ tom tawL
Address V- ROW @g: coL ]
trcs
twe
|
w v L \ i
tps tom
ome- vz XXOQCOCKIKOOOOCRHKIIN_vauoowram XXXCCXXXHKXXXX

Read Modify Write Cycle (Only for the MC-421000A9 series)

trwe

tre

g — }_-:_,“__
RAS - \_

o F |
tCRP treo tomm
V - -
CAss - f \ )/ 7 3
tRAD aaL
tasr| | tRaH 't asc) fcan
pot—] o~ bt
ViH- 4 4
a3 X o
1rwo
tow
1as fRwL
tres [+ fcwp v
— V-
WE Vi i‘
taa ,l- tos tou
ViH-
AL
o - DATAN
l 1hsc
teac torr
oz
_ Hi-Z \r
Dour Yo" == = =2 S e oo oo o 1 VALID DATA OUT 3------
h A
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NEC MC-421000A8, 421000A9 SERIES

Fast Page Mode Read Cycle

trasP tRe
— Vi \ tAHCP
RAS Vi N ] ;
tosu trc tRsH
toe taco tcas ter tcas tep tcas , teen ,
I |
e maen VM- 3 s ! ' ) g
cas.case v~ /[ N\ f N I N li A\
tash| (tran  tAsc toan tasd | tcam tasd | tcan
fost—iy p— [eas—in
- 4 p 4 X
Address V¥ ROW coL coL. coL
Vie- 1 X A Fa K
tRaD tRAL tRAH
t el tRCS t e m{tACS 1nck,
i T 1T ‘
wE Y- N
tan 1an K taa
tRac tace tace
foac 1 torr toac torr feac tore
oz tclz foiz )
/0. Dourg Yor-___ Hi-Z s ARG VALID % __ANf vauo ¥ Hi-Z
’ Vou- A% DATA OUT DATA OUT 4 A DATAQUT

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

Fast Page Mode Early Write Cycle

trasp tre
_— V- X tRHCP k *
RAS Vi N
s tre tRsH
torp tRCD tcas tee toas tcp tcas ) teen .
!
— —— V- 2 4 'S )
A5, cAss v f \\ ] N\ / '\‘ }{
tRaD tRAL
tasr| [tran  |tasc] foan tasq | tear tasq | tcan
r———- [etmie) fa—an
Vik- b y 4 3
Address Vi— ROW coL. | COL. . | COL.J
twes g | twer twes twen twes IweH
— V- / \
WE v |
T
tos ton 108 o ‘tgs. for
V- VALID VALID { VALID )
VO.DIng DATAIN DATAIN L DATAIN

Remark In the fast page mode, read, write cycles are availabie for each of the consecutive CAS cycles within
the same RAS cycle.
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Fast Page Mode Late Write Cycle (Only for the MC-421000A9 series)

RAS

CAS9

Address

Al

Ding

Remark In the fast page mode, read, write and read modify write cycles are available for each of the consecutive

Fast Page Mode

1Ragp

trP

—_— R
V- \
ViL— R
tosn trc tRsH
torp tRco tcas tep toas tce feas o teen
ViH- X \ ; N j‘ \ -
Vie- \ X 7 | 7 7 \
trao tRAL
tasn | 1mu“sc tCAH E;’E tean [tasc] toan
Vin- 4 YASL ' Y y \
Vi ROW CcoL. COL. COL.
= K F | K
RWL
fowm
tncsr—' twe
Vin-
Vie—
ton
Vin- v VALID
ViL- DATAI

TAS cycles within the same RAS cycle.

Read Modify Write Cycle (Only for the MC-421000A9 series)

tRasP tre
—_— V- \
TV S‘ ) K
tPRwe
tcrm taco ter teen i
——— V- p by \
CASS vy, _ \\ A N / K
e tR0 traL
tnsme— [ tase ftoa \fasg] | toan
V- '
Address " X>§ ROW ;O{ coL. coL.
- A ¥
tAwD tow tawo {owl
" town tres town tAw.
twe twe
— V- f f i f i; 3 4 p 4
WE vy ; !“z!!!
| tawo teown
|
1 tos | (toH tos | |ton
LA
Dwg k- { VALID VALID
N - k DATA IN DATA IN4
| tRac tace
taa 1an
! tcac _t(l: tcac -tf:
tewz tcz
Von- Hi-Z £ 4 b Hi-Z
Dourd  yy wrmessemsmeenmmrn st VALID DATAQUT Jp--======-===- VALID DATA QUT === ======== ==
Vou- zx‘ > A ourk
Remark |n the fast page mode, read, write and read modify write cycles are availabie for each of the consecutive

CAS cycles within the same RAS cycle.
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CAS Before RAS Refresh Cycle

RAS

CAS, CAS9

tre

tRas ) tre tras trp i
V- \ |
Vie— X ﬂb N \
trrc tesh 1cHR trec tcap
[
fcsA tcwr tceN
i
Vii- ,ﬁ
Vi K\ '/ /
twsn twin
o

Vin—
Vi-

Remark Address, Ding = Don'tcare 1/O,Dour9 =Hi-Z

RAS Only Refresh Cycle

CAS,CASS v

Address

894

ALLALAA1ATALERRRARRARARRARRARANY

tac

tRe

tarc

ViH— 4
V- K

Remark WE, D9 = Don'tcare /O, Dowr9 = Hi - Z




NEC

MC-421000A8, 421000A9 SERIES

Hidden Refresh Cycle

RAS

CAS, CAS9

Address

/O, Dowr 8

tre tre tac
tRAa tre 1RAS tre tRas tRp
Vii— \ ; ; ; is ; ;
Vie- X A K \
RSt tewn
1Rco lcas teen
!cnpr-—- o
ViH— Y
Vi- \ JZ
Ll jaatasel |
a5 sl _!Q tRAL
Vin- ¢ O
Viee m ROW. OLCOL
trcs twhA
Vik-
Vi~
teac toFF

z i -
VALID DATA OUT ;-.t".-.z..

Vouw-  Hi-Z

Vo TTTTTTTTTTTTTTTTTTT
tar
thac

Remark Din9 = Don't care
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NEC MC-421000A8, 421000A9 SERIES

Package Drawings

MC-421000A8AA
30 PIN SINGLE IN-LINE MODULE (LEAD TYPE)

A
B
N
| :
——
] —J°o. @k
(L)
e
~N
’ ~—{H] F T
K c
M30A-100A4-2
ITEM| MILLIMETERS INCHES
A 88.940.13 3.500+0.006
B 82.14 3.234
c 73.66 2.900
F 05 0.020
G 10.16 0.400
H 2.54 (T.P.) 0.100 (T.P.)
| 6.35 0.250
J 2.03 0.080
K 7.62 0.300
M 16.51 0.65
N 5.08 MAX. 0.200 MAX.
P R2.0 R 0.079
s 3.18 $0.125
T 0.25 0.010
Y 18.2 MAX. 0.717 MAX.
z 3.4£05 0.134£0.020
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NEC MC-421000A8, 421000A9 SERIES

MC-421000A8BA, 421000A8FA
30 PIN SINGLE IN-LINE MODULE (SOCKET TYPE)

— OO0 00DR0000000000

jm[m]n]

-

'

K C

J—mmmm:rnmmmmmn—

O

—

detail of &) Part

r_Vy_1
(0
e

O
M30B-100A4-2
ITEM| MILLIMETERS INCHES

A 88.9+0.13 3.500£0.006
B 82.14 3.234
c 73.66 2.900
G 10.16 0.400
H 2.54 (T.P) 0.100 (T.P)
| 6.35 0.250
J 2.03 0.080
K 7.62 0.300
M 16.51 0.65
N 5.08 MAX. 0.200 MAX.
P R 2.0 R 0.079
s $3.18 $0.125
T 1.270.08 0.050+0.004
U 4.86 MIN. 0.191 MIN
v 0.25 MAX 0.010 MAX.
W 1.8%0.05 0.071138%

i X 2.1 MIN. 0.082 MIN.
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NEC

MC-421000A8, 421000A9 SERIES

MC-421000A9AA

30 PIN SINGLE IN-LINE MODULE {LEAD TYPE)

898

M30A-100A5-2

ITEM MILLIMETERS INCHES

A 88.9+0.13 3.500+0.006

B 82.14 3.234

C 73.66 2.900

F 0.5 0.020

G 10.16 0.400

H 254 (T.P) 0.100 (T.P.)

| 6.35 0.250

J 2.03 0.080

K 7.62 0.300

M 16.51 0.65

N 5.08 MAX. 0.200 MAX.

P R20 R 0.079

S $3.18 $0.125

T 0.25 0.010

Y 18.2 MAX. 0.717 MAX

z 3.4%£0.5 0.134x0.020




NEC

MC-421000A8, 421000A9 SERIES

MC-421000A9BA, 421000A9FA
30 PIN SINGLE IN-LINE MODULE (SOCKET TYPE)

)
>

000 000000000000

]

]

|

(=

[ ]

n[mjuis]s] ju]n]a]
A

Qﬁﬂﬂ

-

i
o
O O
M30B-100A5-2
detail of (&) Part ITEM| MILLIMETERS INCHES
W A 88.9:0.13 3.600+0.006
|-1 B 82.14 3.234
m . Tx C 73.66 2.900
- G 10.16 0.400
> H 2.54 (T.P.) 0.100 (T.P.)
I 6.35 0.250
J 2.03 0.080
K 7.62 0.300
M 16.51 0.65
N 5.08 MAX. 0.200 MAX.
P R2.0 R 0.079
S $3.18 $0.125
T 1.27+0.08 0.0500.004
U 4.86 MIN. 0.191 MIN.
Vv 0.25 MAX. 0.010 MAX.
w 1.8+0.05 0.071:3:3%
X 2.1 MIN, 0.082 MIN.

899



