NEC

NEC Electronics Inc.

MC-421000A8
1,048,576 x 8-Bit
Dynamic CMOS RAM Module

Description

The MC-421000A8 is a fast-page 1,048,576-word by
8-bit dynamic RAM module designed to operate from a
single +5-volt power supply. Refreshing is accom-
plished by means of RAS-only refresh cycles, hidden
refresh cycles, CAS before RAS refresh cycles, or by
normal read or write cycles.

The MC-421000A8 is available with eight uPD421000
DRAMSs (1M x 1) or two uPD424400 DRAMs (1M x 4) ina
variety of 30-pin Single Inline Memory Modules
(SIMMs™).

Features

0 1,048,576-word by 8-bit organization

O Single +5-volt power supply

o Eight 1M DRAMs or two 4M DRAMSs in a 30-pin
SIMM package

O Low power dissipation

0 TTL-compatible inputs and outputs

O Fast-page option

Pin Identification

Symbol ' Function

Ag - Ag Address inputs

¥O¢ - 1/Og Common data inputs/outputs
RAS Row address strobe

CAS Column address strobe

WE Write enable

GND Ground

Vee +5-volt power supply

NC No connection

SIMM is a trademark of Wang Laboratories.

60077-1

Pin Configurations

30-Pin Socket-Mountable SIMM (MC-421000A8:

Suffix B, F, BA, FA, BB, FB)
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Ordering Information, Modules With Eight 1M x 1 DRAMs

Part Number Access Time (max) Package Height Thickness DRAMs
MC-421000A8B-60 60 ns 30-pin socket-mountable 20 mm 5.28 Eight ;2P D421000LA
B70 70 ns SIMM (solder plating) (0.787 inch) (0.208 inch)
B-80 80ns
MC-421000A8F-60 60 ns 30-pin socket-mountable
F-70 70ns SIMM (gold plating)
F-80 80ns

Ordering Information, Modules With Two 1M x 4 DRAMs

Part Number Access Time (max) Package Height Thickness DRAMs
MC-421000A8BA-60 60 ns 30-pin socket-mountable 16.67 mm 5.28 mm Two uPD424400LA
BA-70 70 ns SIMM (solder plating) (0.656 inch} (0.208 inch)
BA-80 80 ns
MC-421000ABFA-60 60 ns 30-pin socket-mountable
FA-70 70ns SIMM (gold plating)
FA-80 80 ns
MC-421000A8B8B-60 60 ns 30-pin socket-mountable
BB-70 70ns SIMM (solder plating)
BB-80 80 ns
MC-421000A8FB-60 60 ns 30-pin socket-mountable
FB70 70 ns SIMM (gold plating)
FB-80 80 ns
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Connection Diagram; Modules With Eight 1M x 1 DRAMs
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Connection Diagram; Modules With Two 1M x 4 DRAMs
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Absolute Maximum Ratings

Voltage on any pin relative to GND -10to +70V
Operating temperature, Topp Oto +70°C
Storage temperature, TgTg ~55to +125°C
Short-circuit output current, log 50 mA
Power dissipation, Pp
Modules with eight 1M x 1 DRAMs 80W
Modules with two 1M x 4 DRAMs 20W

Exposure to Absolute Maximum Ratings for extended periods may
affect device reliability; exceeding the ratings could cause perma-
nent damage. The device should be operated within the limits
specified under DC and AC Characteristics.

Recommended Operating Conditions

Parameter Symbol  Min Typ Max Unit  Test Conditions
Supply voltage Vee 4.5 5.0 55 v
Input voltage, high ViH 2.4 Vo + 1.0 v
Input voltage, low ViL -1.0 0.8 \
Ambient temperature Ta 0 70 °C
Input leakage current o

Modules with eight IMx 1 DRAMs  |), -80 80 HA For Addresses, RAS, CAS, WE:

Modules with two 1M x 4 DRAMs M -20 20 HA Vin = 0Vto Vg other pins = 0V
Output leakage current lov -10 10 LA For I/Q4 - I/Og: Doyt disabled;

VouTr =0V toVge
Cutput voitage, low Voo "] 04 v lout = 4.2mA
Output voltage, high Vou 2.4 Voo lour = -5mA
Capacitance
Tpo=25°C; f =1 MHz
Modules With Modules With
Eight 1M x 1 DRAMs Two 1M x 4 DRAMs

Parameter Symbol Min Max Max Unit Pins Under Test
Input capacitance o 60 24 pF Addresses, BAS, CAS, WE
Input/output capacitance Cyo 15 12 pF /O4 - fOg
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DC Characteristics; Modules With Eight 1M x 1 DRAMs
Ta = 0to +70°C; Voo = +5.0V +10%

-60 =70 -80
Parameter Symbol Min Max Min Max Min Max Unit TestConditions
Operating current, lect 720 640 560 mA RAS, CAS cycling; tac = tgc min (Note 5)
average
Standby current lcc2 24 24 24 mA RAS = CAS = Vjy (min)

8 8 8 mA  RAS = CAS 2 Vgc-02V

Refresh operating loca 720 640 560 mA  RAS cycling; CAS = Viy; tge = tpg min;
current, average lo = 0 mA (Note 5)
Fast-page operating lcca 640 560 480 mA  RAS s V| ; CAS cycling; tpc = tpc min;
current, average lo = 0 mA (Note 5)
Operating current, CAS lccs 720 640 560 mA  tgc = tgg min; lp = 0 mA (Note 5)
before RAS refreshing,
average

DC Characteristics; Modules With Two 1M x 4 DRAMs
Ta =0to +70°C; Vg = +5.0V £10%

-60 -70 -80
Parameter Symbol Min Max Min Max Min Max Unit TestConditions
Operating current, lcel 240 200 180 mA RAS, CAS cycling; tre = tre min (Note 5)
average
Standby current lecz 4 4 4 mA RAS = CAS = Vi (min)

2 2 2 mA RAS =CAS 2 Vge-02V

Refresh operating leca 240 200 180 mA RAS cycling; CAS = Vi tac = trc min;
current, average lo = 0 mA (Note 5)
Fast-page operating lcce 180 160 140 mA RAS = V|; CAS cycling; tpg = tpg min;
current, average lo = 0 mA (Note 5)
Operating current, CAS lces 240 200 180 mA  tpc = tpe min; lo = 0 mA (Note §)
before RAS refreshing,
average
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AC Characteristics
Ta = 0to +70°C; Voo = +5.0V *10%
~-60 =70 -80
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions
Access time from column tAA 30 35 45 ns (Notes 7, 10, 11)
address
Access time from CAS tacp 35 40 45 ns (Notes 7, 11)
precharge (rising edge)
Column address hold time tar N/A N/A 60 ns (Note 19)
referenced to RAS 1 0
Column address setup time tasc 20 ns (Note 11) a
Row address setup time tasgr 0 o ns
Column address to WE delay tawD 30 35 45 ns (Note 18)
time
Access time from CAS (falling tcac 20 20 20 ns {Notes 7, 9, 10, 11)
edge)
Column address hold time tcan 15 17 20 ns
CAS pulse width tcas 20 10,000 20 10,000 20 10,000 ns
CAS hold time for CAS before tcHR 15 15 15 ns (Note 18)
RAS refresh cycle
Data setup time toLz 0 0 0 ns
Fast-page CAS precharge time tcp 10 20 10 20 10 20 ns (Note 11)
CAS precharge time tepn 10 10 10 ns
CAS to RAS precharge time terp 10 10 10 ns (Note 14)
CAS hold time tesH 60 70 80 ns
CAS setup time for CAS before tcsn 10 10 10 ns (Note 18)
RAS refresh cycle
Write command to CAS lead tewlL 15 15 15 ns (Note 19)
time
Data-in hold time toH 15 15 20 ns (Note 17)
Data-in hold time referenced to toHR N/A N/A 60 ns (Note 19)
RAS
Data-in setup time tos ns (Note 17)
Output buffer turnoff delay toFF 0 15 15 [¢] 20 ns (Note 12)
Fast-page cycle time tpc 40 45 50 ns {Note 6)
Access time from RAS traC 60 70 80 ns {Notes 7, 8)
RAS to column address delay tRAD 15 30 15 35 17 35 ns {Note 10)
time
Row address hold time tRAH 10 10 12 ns
Column address lead time thAL 30 35 45 ns
referenced to RAS (rising edge)
RAS pulse width tras €0 10,000 70 10,000 80 10,000 ns
Fast-page RAS pulse width tRAsSP 60 100,000 70 100,000 80 100,000 ns
Random read or write cycle the 120 130 160 ns (Note 6}
time
RAS to CAS delay time taco 20 80 20 50 25 60 ns (Note 13)
Read command hold time treH 0 [¢] 0 ns (Note 15)

referenced to CAS
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AC Characteristics (cont)

-60 =70 -80
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions
Read command setup time thcs 0 0 0 ns
Refresh period
Modules with eight tREF 8 8 8 ms Addresses Aq - Ag
1M x 1 DRAMs
Modules with two tREF 16 16 16 ms Addresses Ag - Ag
1M x 4 DRAMs
RAS precharge time tRp 50 50 70 ns
RAS precharge CAS hold time tppc 10 10 10 ns
Read command hoid time tRARH 10 10 10 ns (Note 15)
referenced to RAS
RAS hold time tRsH 20 20 20 ns
Write command to RAS lead tRwe 20 20 25 ns
time
Rise and fall transition time tr 3 50 3 50 3 50 ns (Note 4)
Write command hold time tweH 15 15 15 ns
Write command hold time twcr N/A N/A 55 ns (Note 19)
referenced to RAS
Write command setup time twes 0 o] 0 ns
WE hold time twHR 15 15 15 ns
Write command pulse width twp 15 15 15 ns
WE setup time twsr 10 10 10 ns
Notes:
(1) All voltages are referenced to GND. (11) For fast-page read operation, the definition of access time is as
(@) Aninitial pause of 100 us is required after power-up, followed by follows.
any eight RAS cycles, before proper device operation is
achieved. CAS and Column Address Access Time
(3) Ac measurements assume tt = 5ns. Input Conditions Definition
(4) V)4 (min) and V) (max) are reference levels for measuring timing tep < tep (maX) tasc = tep tacp
stmput signals. Transition times are measured between Vy, and top < top (Max), tase =< tep tAA
tecp=t max), t <t max; 1
®) lcct: leeas lcca and lggs depend on output loading and cycle cP cp (max), tasc < tasc (Max) AA
rates. Specified values are obtained with the output open. lgc3 tep = top (max), tage = tage (Max) toac
is measured assuming that all column address inputs are hald at
e'the! a high level or a '°Y’ level during RAS-only refre'sh cycles. (12) torg (max) defines the time at which the output achieves the
Igcs is measured assuming that all column address inputs are o I N v,
switched only once each fast-page cycle. open-circuit condition and is not referenced to Vi or VoL.
(6) The minimum specifications are used only to indicate the cycle a3 cOa;:‘eLaet|:1r;t\~tlth|n ::;;;‘%Ds(n;:;)ielc"m;; :s::er::nt::t LT:&I(_‘TE:)‘
time at which proper operation over the full temperature range X - "RCD P . P ¥i
(T = O to +70°C) is assured trcp is greater than tpgp (max), access time is controlled
A red exclusively by toac.
(7) Load = 2TTL (-1 mA, +4 mA) icads and 100 pF. (14) The tgpp requirement should be applicable for RAS/CAS cycles
(8) Assumes that tgep < tgep (Mmax) and tpap =< tgap (max). If preceded by any cycle.
trep of tRAD Is greater than the maximum recommended value . ;o
in this table, trac Increases by the amount that taep of tHAD (15) Either tppy of tggH must be satisfied for a read cycle.
exceeds the value shown. (16) For early write operation, both twcg and tywcH must be met.
(9) Assumes thattgcp = tpep (max) and tpap < trap (max) (17) These parameters are referenced to the falling edge of CAS for
(10) Htgap = trap (Max), then the access time is defined by taa. early write cycles.
(18) CAS before RAS operation is specified.
(19) This parameter is not needed for MC-421000A8-60/-70
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Timing Waveforms

Read Cycle
tRc
tras
|
— | —
RA
s , A
tocRp—> : tRSH [€&——tpp——>
'(I:SH
3 tRCD > tcas
— 4 Y
cas / /
_/ ]\ \ / \
[<—tRAD € | tRAL >| toPN

=/

tASR—>
1RAH tasc—>
Row Address

4
L Column Address

X

Pour

tHCS —>| e
= T L
o T




MC-421000A8

NEC

Timing Waveforms (cont)

Early Write Cycle
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Timing Waveforms (cont)
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Timing Waveforms (cont)

Fast-Page Early Write Cycle
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Timing Waveforms (cont)
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Timing Waveforms (cont)

RAS-Only Refresh Cycle
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Package Drawings

30-Pin Socket-Mountable SIMM (MC-421000A8: Suffix B, F}

ftem Milimeters  Inches
A 885 =05 3500 =020
8 8214 3.034 a
C 358 140
D 338 133
E 35 138
F 177 070 o
G 1016 400 B
H 254(TP) 100(T.P) '
I 635 250
J 209 080
K 782 300 | .] i S
L 02 008 | 1 0000000000000000000000000C T
M 200 787
N 528 max 208 max 7 F‘J —4 I(_ F ~ ‘4_ L _)l I(_
P 318dla _ .125da K CHl @
Q 127 =015 050 = 006

MC-421000A8: B, F 83YL-7901B (8/92)

30-Pin Socket-Mountable SIMM (MC-421000A8: Suffix BA, FA, BB, FB)

tem Millimeters Inches

A 889 =x05 3500 +.020

B 1667 856

C 254[P) 1100 [TP]

D 177 070

E 528max .208 max A

F 127 +015 .050 =.008

G 1016 400 | . —>l L

H 635 250 J | P

1 8214 3.204

J  3.18dia 125 dla

K 02 008

L 356 140

M 35 138

N 203 080 DDDDDDDDDDDDDDDDDDDDDDDDD@[&DD&

P 338 13 -0 _,l |*_ 4 Sl

Q 7.6 300 c K F
MC-421000A8: BA, FA, BB, FB 83YL-79698 (8/92)
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