DATA SHEET

NEC / MOS INTEGRATED CIRCUIT
MC-421000AA40 SERIES

1 M-WORD BY 40-BIT DYNAMIC RAM MODULE
FAST PAGE MODE

Description

The MC-421000AA40 is a 1 048 576 words by 40 bits dynamic RAM module on which 10 pieces of 4 M bits
CMOS Dynamic RAM (uPD424400) are assembled.

This module provides 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 40 bits organization
* Fast access and cycle time

Powaer co ion
. Access time R/W cycle time ° r(MR;u)mptu
Family (MAX.) (MIN.) -

’ ) Active Standby
MC-421000AA40-60 60 ns 120 ns 6 300 mW
MC-421000AA40-70 70 ns 140 ns 5 250 mw 52.5 mW
MC-421000AA40-80 80 ns 160 ns 4725 mW (CMOS level input)
MC-421000AA40-10 100 ns 190 ns 4 200 mwW

® Fast page mode

® 1024 refresh cycles/ 16 ms

* Three refresh methods can be applied : CAS before RAS refrash, RAS only refresh, Hidden refresh
® 72-pin single in-line memory module {Pin pitch = 1.27 mm)

* 40-bit simultaneous switching

* Output buffers control : OE pin

¢ All inputs and outputs TTL compatible

¢ Single +5.0 VX5 % power supply

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

The infs tion in this d ia subject to change without notice.
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NEC MC-421000AA40 SERIES

Ordering Information

Part number Acf&?;':;“e Package Mounted device

MC-421000AA408-60 60 ns
MC-421000AA40B-70 Tons 72-pin Single In-line Memory Module

{Socket type)
MC-421000AA408-80 80 ns Edge connector : Solder coating (HAL)
MC-421000AA40B-10

100 ns 4PD424400LA 300 mil SOJX10
(Single side)

MC-421000AA40F-60 60 ns
MC-421000AA40F-70 70ns 72-pin Single In-line Memory Module

{Socket type)
MC-421000AA40F-80 80 ns Edge connector : Gold piating
MC-421000AA40F-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-421000AA40 SERIES

Pin Configuration (Front view)

72-pin Single In-line Memory Moduie Socket Type (Edge connector : Soider Coating, Gold Plating)

:

O

WENONEWN =

A0 to A9 : Address Inputs

1/00 to I/O39 : Data Inputs/Outputs
CASO : Column Address Strobe
‘RASO : Row Address Strobe

: Write Enable

OF : Output Enable

T YT
3

LRPBVR/BIRIRRIBRBszIsaran

Vee : Power Supply
GND : Ground

40YVYV000LZY-ON
a0YVYV000LZ¥-ON

NC : No Connection

The internal connection of PD pins (PDO to PD3}
depends on access time.

Access Time
Pin Pin
Name| No.

60ns|70ns | 80ns |100 ns

PDO | 67 | GND [ GND | GND | GND

PD1 68 | GND [ GND | GND | GND

PD2 | 68 NC | GND | NC | GND

PD3 | 70 NC | NC | GND | GND
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NEC MC-421000AA40 SERIES

Block Diagram

=l

M0 o JYO1 CAS RAS

102 voa DO
103 Y04

V04 oa——+———J /01 CAS RAS OF
V06 oe—————f 103
V07 oo 04

/O8 o———— | /O1 CAS RAS OE
V09 ov——r——— 02 D2

010 os———=1 /O3

YOl oo0—non—— ol JO4

/012 oo—————~ IO CAS RAS OE
/013 os—— 1102 D3

/014 0o————— |/03

VO15 /04

V016 os—————— 1 /01 CAS RAS OE
VO17 o———1 /02 D4

V018 os————1 /03

V019 o0+ 04

V020 oo————— /Ot CAS RAS
o2t o J s
V02— Jfy5s D5

V023 V04
1 .

V024 o-—————— /01 CAS RAS OE
V026 os—— /02 D6

V026 Oe——+ /03

V027 oe—+ 104

/028 oo——— = /01 CAS RAS OE
/029 oe—————+{ /02 D7

VO30 O—— = /03

VO31 o— /04

I S N
V032 o——————1 /01 CAS RAS OE
V033 o0—m— 1 /102 DB
V034 O¢——m——————u] /O3
/O35 1104

!
VO36 oe——————— /01 CAS RAS OF
V037 o———{ /02 D9
VO38 Os————= /O3
VO39 Oe———= VO4

ADto A9 o——————~ DO 1o DS
WEo——————— DOto D9
Vee 00— - ot 0o DOto D9

+

GND o

DO to D9

1024
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NEC

MC-421000AA40 SERIES

Electrical Specifications Notes1.2
Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit
Voltage on any pin relative to GND Vr -10t0 +7.0 v
Supply voltage Vee -10to0 +7.0 v
Output current lo 50 mA
Power dissipation Po 10 w
Operating temperature Topt 0to +70 °C
Storage temperature Targ -551t0 +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 Symboi Condition MIN. TYP. MAX. Unit
Supply voltage Vee 4.75 5.0 5.25 A
High level input voltage VIH 2.4 Vec+1.0 v
Low level input voltage Vi -1.0 +0.8 \4
Ambient temperature Ta 0 70 °C
Capacitance (Te = +25 C, f= 1 MH2)
Parameter Symbol Test condition MIN. TYP. MAX. Unit
Cii A0 to A9 65
c ———
Input capacitance 12 |WE OF L pF
Cia | RASO 60
Cia CASO 60
Data input/Output capacitance | Ciso | 1/00 to 17038 12 pF
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NEC

MC-421000AA40 SERIES

DC Characteristics (Recommended Operating Conditions unless otherwise noted)

Parameter Symbol Test condition MIN. [ MAX.| Unit |Notes
o trac = 60 ns 1200
RAS, CAS Cycling
taac = 70 ns 1000
Operating current lec1 | the=treming mA 3.4
lo=0mA trac = 80 ns 900
trac = 100 ns 800
Vin (Min. S RAS, CAS lo=0mA 20
Standby current lecz — mA
Vec-0.2V 5 RAS, CAS lo=0mA 10
_ trac = 60 ns 1200
RAS Cycling
~—= trac = 70 ns 1000
—_— Vin (Min.) 5 CAS
mA 4
RAS only refresh current | leca | = e =80 ms 900 3
lo=0mA
trac = 100 ns 800
o trac = 60 ns 900
CAS Cycling 8
Operating current leca RAS = Vit maxs tuc =70 ns 00 mA | 3.4
(Fast page mode) trc = {PCIMIN.] trac = 80 ns 700
lo=0mA thac = 100 ns 600
trac = 60 ns 1200
CAS before RAS ccs 'RAS ‘iyc“"g trac = 70 ns 1000 mA 24
RC = TRC(MIN.) 0
refresh current lom 0 mA trac = 80 ns 900
trac = 100 ns 800
Vi=0to55V
Input leakage current T -10 | +10 | HA
all other pins not under test = 0 V
1/00 to /039 are disabled (Hi-Z)
O Ieak low -1 10
utput leakage current Vou 010 55 V 0| + HA
High level output voltage| Vox | lo=-5.0mA 2.4 v
Low level output voltage | Voo | lo=+42mA 0.4 v
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NEC MC-421000AA40 SERIES

AC CHARACTERISTICS
{Recommended Operating Conditions unless otherwise noted) Notes 5,6 (172)
tRac = B0 NS | trac =70ns | trac =80ns | trac =100ns

Paramater S/mbl "IN [MAX | MIN. [MAX| MIN.] MAX. | MIN.[max.| Unt | Notes

Random Read or Write Cycle Time tre 120 140 160 180 ns 7

Read Write Cycle Time tewc | 165 185 210 250 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)} | trrwc | 85 90 100 120 ns | 7

Access Time from RAS tRac 60 70 80 00 | ns | 89

Access Time from CAS (Falling Edge) teac 15 20 20 25 | ns | 8,9

Access Time from Column Address taa 30 35 40 50 | ns | 89

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

Access Time from OE toea 20 20 20 . 25 | ns | 9

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

CAS to Data Setup Time taz 0 0 ns | 9

OE to Data Setup Time toz 0 0 ns [ 9

Output Buffer Turn-off Dalay Time (CAS) toFF 0 15 0 15 0 20 0 25 ns | 10

OE to Data Delay Time toeo | 15 15 20 25 ns

Output Buffer Turn-off Delay Time (OE) toez 0 15 0 15 20 0 25 ns.| 10

OE Command Hold Time toen | @ 0 0 0 ns

OE to RAS inactive Setup Time toss | ¢ 0 ns

Transltion 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) trase | 60 (1250000 70 (1250000 80 [125000| 100 |125000| ns

RAS Hold Time tasn | 20 20 20 25 ns

CAS Pulse Width tcas 15 [10000) 20 [10000| 20 [10000| 25 [10000| ns

CAS Hold Time tesn | 60 70 80 100 ns

RAS to CAS Delay Time tRco 20 40 20 50 25 60 25 90 ns 8

CAS to RAS Pracharge Time tere 10 10 10 10 ns | 11

CAS Precharge Time teen | 10 10 10 10 ns

CAS Pracharge 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 truer | 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 Referanced to RAS | tRaL 30 35 40 50 ns

Read Command Setup Time tres 0 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 o] ns | 12
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NEC MC-421000AA40 SERIES

(2/2)
trac =60ns | trac =70ns | trac =B0NS | trac =100 ns
Parameter S1mbol "N, MAX | MIN. [MAX.| MIN.| MAX.| MIN.[MAX.| " |"'®
Write Command Hold Time Referenced to CAS | twcen | 15 15 15 20 ns | 13
Write Command Pulse Width twe 15 15 15 20 ns [ 13
Data-in Setup Time tos 0 0 0 0 ns [ 14
Data-in Hold Time toH 15 15 15 20 ns | 14
WE Command Setup Time twes | 0 0 0 0 ns | 15
CAS to WE Delay Time tewo | 40 40 45 55 ns | 15
RAS to WE Delay Time tawp | 80 90 105 130 ns | 15
CAS Precharge Delay Time Referenced to WE (Fast Page Mode) |[tcewp | 55 60 70 85 ns | 15
Column Address Delay Time Referenced to WE [tawo | 50 55 65 80 ns | 15
Write Command Lead Time Referenced to RAS [tmw | 20 20 20 25 ns
Write Command Lead Time Referenced to CAS | tow 15 15 15 20 ns
CAS Setup Time for CAS before RAS Refresh tesr | 10 10 1 10 ns
CAS Hold Time for CAS before RAS Refresh ten | 15 15 15 20 ns
WE Setup Time twse | 10 10 10 10 ns
WE Hold Time twir | 15 15 15 20 ns
Refresh Time tReF 18 16 16 16 | ms
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NEC

MC-421000AA40 SERIES

Notes

10.
"
12.
13.

14,

15.

All voltages are referenced to GND.

An initial pause of 100 us is required after power up followed by 8 RAS only refresh cycles before
proper device operation is achieved. In case of using internal address refresh counter, a8 minimum
of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh cycles are required.

lcct, lecs, lecs and lecs depend on tre and tec. Specified values are obtained with outputs open.
Address can be changed once or less while RAS = Vil and CAS = ViH.

AC measurements assume tT = 5 ns.

AC Characteristics test condition

(1) Input timing specification
Vi (miny = 2.4V

Vi ax) =08V

{2) Output timing specification

Von ) =24V

Vou max) = 0.4V

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

CONDITION ACCESS TIME
tRAD S tRAD Max) and tRCD & tRCD IMAX.) tRAC (MAX.)
tRAD (MAX) < tRAD and tRCD & tRCD IMAX.) tAA (MAX.)
tRCD (MAX.) < tRCD LCAC (MAX)

trRAD (MAX.) and tRco (wax,) indicate the points which the access time changes and are not the limits of
operation,

Loading conditions are 2 TTL and 100 pF.

torr max) and toez max) define the time at which the output achieves the open circuit condition and
are not referenced to Vox or VoL.

tcrp (MIN) requirement should be applicable for RAS / CAS cycles preceded by any cycles.

Either trcH (wiNg OF tRRH (MIN) miust be satisfied for a read cycle.

twe (miN) is applicable for late write cycle or read modify write cycle. In early write cycles, twck (MiN
should be satisfied.

This spacification is referenced to CAS falling edge in early write cycles and to WE falling edge in
late write or read modify write cycles.

If twes & twes ming, the cycle is an early write cycle and the data out will remain Hi-Z through the
antire cycle. If thwp & tRWD (MIN.), tewD & tOWD (MIN.), TAWD & TAWD (MIN.), tCPWD & tcPwD MIN, 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 condition of the data out is indeterminate.
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NEC

MC-421000AA40 SERIES

Read Cycle
tRag 1re
V- = )
RASO0 N\ / N
tesu
torp trep thsy tern
Vi I.—. teas
CAS0 V- \ [/ A
1RAD tan
I‘.ﬂ el tow
v 2 XXX row KR o XXX
Vi~ k
{RRH

" x::‘: Z/ toes
10EA
EALITITERRARRRRANN M
1aag - - t:F
toz
WO N e L A Data Out ) ZEEEEE
Early Write Cycle
laag [P— {re
- N I3 \
tesm
r_tg; taco tR8H '__tcm—_'
{cas
oA - i A\
trap 1AL J
t {RAH lA_l:- _t_ciu_

Vi VVVVVV VYV
Address , XXEEARW ,@i Col RAXXOXXAXXX

W L\\\\\\\\\\r

(/11T

o

Vi-
vo V-

XXRXXXXKXRA_

LAXXOOXKXXX

Remark OE = Don't Care

1030



NEC

MC-421000AA40 SERIES

Late Write Cycle

tRas i= tap
RASO | i 7
1csH
tcae trco tRsH
e V- I._’ \ toas /
CASO v J \ X . 7
tow
taso thaL
tasn| | toas ™ tow trw
nas 32~ XXX oo OOOOOOOOOOOOOOKXXXX

£<
[ 3
L]

(/11111111

t

- I’

toeo

ﬂ\\\\\\\\\\\\\\\\\\\

XXOOOOOXXXXXXXX

1RP
=— V- Y —
RASO ViL- S \_
|1_c_a= tAco tem
VH =] X
CAS0
V- \ - J/ / \
1Aan thaL
|t g tow
- 4
P ) XXXXKXXXXX
tawo
t
1awo ::;_
e fowo tw

toeo

ALARRRRRARNY

1ox

ety

Data In
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NEC

MC-421000AA40 SERIES

Fast Page M

Vin-

RASO -

Vih-
Vie-

Vin-

Address ,

Vin-
Vie-

Al

Vin-—
Vi

Rl

Voo~

VoH-

ode Read Cycle
tRase trp
1 trnca
N £ 12
tesH trc tRsH
tcrp taco tcas tep teas ter teas . teen .
¢ L
7 \ 'R f \
1RAD
tash |tran |t toaH 2# 1ean tasd | toan
——
L ¥V 4 AY 4 Y
RO ror JOU oo KEXHOC e XXX o
1AL 1RAM
t 4+ tre Lt | JtRcH
tacsr —] _I
tm tae
tan - tace " tace
toer ltozz, | [ 106 toez | | foea toez
teac torr tcac OFF teac torr
toz oz toz
Hi-Z "~ Y Y Hi-Z
Di Data Out | Data Out Data Out [p----s-se-=-
taag  to2ke—ef Ty ™

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

Fast Page Mode Early Write Cycle

CASO

Address

trasp tre
-\ tRHcP
V- \-
tosn trc tres
tcae taco tcas tcp tcas tcp tcas teen
ViH- F ' ; }
V- / ‘ 1 s( 4
trRan tRaL
lg: tRaH I!nc twl t tean ﬁ toan
Vin- 4 ¥ N VV/\y
ver X0 KK o HKOE e KO KXXXOXKKXX
twes | twen twes tweH twes twen
V- / \ / \
V-
tos tom tos ton 108 o
e ho—w}
Vie- "

Remark OE = Don't Care
In the fast page mode, read, write and read modify write cycies are available for each of the consecutive

1032

cycles within the same

AAS cycle.




NEC MC-421000AA40 SERIES

Fast Page Mode Late Write Cycle

1RasP Lt
[
s ViH- 1 k—t
RASO , S‘ ]
tesH trc tRsSH
tCRPrt—- tRCeD _ ftcas | ;tc:v o tcas [ tep tcas o teen
FAGp V- 3 Vo ’L_!_
CASo Vie— / \\ i \ y S 4 \
trao tRa
tasa | tRan tasc 1caH tasc| | tead Jtascly .| [Ltoax
- p '§ \
Address V™ E]‘ Row Col. Col. Cal.
L= X p P
tow tow AWL
tow
tacs tRCS

w7707 N AF N S\
._.‘ toeu -’1 tosk -—-1 toeu
N/ NN

1oen

ViH-
o V-

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

Fast Page Mode Read Modify Write Cycle

trasp AP
AASO V- T )| X
Vi L 4
terwe
tcnpl tReD tep teen )
Vh- Y iy \ Y|
EE vl | \\ i N /
tRaD tRa
tasA| el 1asc tean fasq tCAH
- 4
) 3 ) =
A K
trwo h{ tawo CWL
t town tres towo tRw
twe I-. twe
— Vm- F X 4 \
weve [///// N ]( £ N kfﬂfﬁf!
tawp T tcewo

Remark in the fast page mode, read, write and read modify write cycles are available for each of the consecutive
AS cycles within the same RAS cycie.



NEC MC-421000AA40 SERIES

CAS Before RAS Refresh Cycle

—— VhH- )| m— l
RASO N ? ﬁ N
tarc tesr tchr teee Lc_n:

fcsm {cHA
— VH- \
CASO

‘ 1/ N / A /ﬂ\_

t

s o
we v /77f ATEALAAEAAEERRARRRRRRRRRRRRARANY

Remark Address, OF = Don‘tcare /0= Hi-2

m

RAS Only Refresh Cycle

tac the
tRas N trp tRas ) tae

— V=T Y
RASO. v, § ]? X ,ﬁ‘ N
trre tone)
tcre FI:N_'
— VH-
CASO vy, 7 \_/F K
tasR tha lasm tRan

L~ 2

Remark WE, OE = Don'tcare 1O =Hi-Z

.
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MC-421000AA40 SERIES

Hidden Refresh Cycle

tre tac tac
thas trp thas tre 1Ras tap L
RASO 3:_— N ’[I is ’[F Y ,; ‘L
T L. N [
| 1rco tcas teem
GRS g1 A \
JIRZY -
fasr LIt tra
Address &r ECZ> Row <> Col
r—l‘ﬂ-l twhr
we v [/ JARAARN
1oes
— V-
% v ANAN 1777777
: =
cac
toez
R R Data Out j. 2.
1aa
g
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NEC : MC-421000AA40 SERIES

Package Drawing

MC-421000AA40B, 421000AA40F
72 PIN SINGLE IN-LINE MODULE (SOCKET TYPE)

LUUUUUULL

3 J ~{H | = L'U‘*T

ol

&

M728-50A26-1

detail of @ Part ITEM| MILLIMETERS INCHES

W__ A 107.96:0.13 4.250+0.006
B 101.19 3.984

‘ :‘j[x C 44.45 1.750
D 6.35 0.250

>
E 44.45 1.750

G 10.16 0.400
H 1.27(T.P.} 0.050 (T.P.)
| 6.35 0.250
J 2.03 0.080
K 6.35 0.250
M 25.4 1.000
N §.08 MAX. 0.200 MAX.
P R2.0 R 0.079
S $3.18 $0.125
T 1277858 0.05020.004
] 3.17 MIN. 0.124 MIN.
v 0.25 MAX. 0.010 MAX.
w 1.0420.05 0.0410.002
X 2.54 MIN. 0.100 MIN.
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