DATA SHEET

NEC / MOS INTEGRATED CIRCUIT
MC-421000AA64FA

1 M-WORD BY 64-BIT DYNAMIC RAM MODULE
FAST PAGE MODE

Description

The MC-421000AA64FA is a 1,048,676 words by 64 bits dynamic RAM module on which 16 pieces of 4 M
DRAM: 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
« 1,048,576 words by 64 bits organization
» Fast access and cycle time

Power consumption
Access time R/W cycle time
Family {MAX.)
(MAX.) {MIN.)
Active Standby

MC-421000AA64-60 60 ns 110 ns 10.42 W

70 130 B74W 420 mwW
MC-421000AA64-70 ns ns X (CMOS level input)
MC-421000AA64-80 80 ns 150 ns 7.90 W

¢ 1,024 refresh cycles/16 ms

- CAS before RAS refresh, RAS only refresh, Hidden refresh
« 168-pin dual in-line memory module {Pin pitch = 1.27 mm)
+ Single +5.0 V £0.25 V power supply

The information in this d is subject to change without notice.

Document No. IC-3557A (Japan)



NEC MC-421000AA64FA

Ordering Information

Access time )
Part number (MAX.) Package Mounted devices
MC-421000AAB4FA-60 60 ns 168-pin Duel In-line Memory Module | 18 pisces of uPD424400LA
MC-421000AA64FA-70 70 ns (Socket Type) {300 mil SOJ)
MC-421000AAB4FA-80 80 ns Edge connector: Gold plating [Double side)
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MC-421000AA64FA

Pin Configuration

168-pin Dual In-line Memory Module Socket Type (Edge connector : Gold plating)

o] U

5553585852
~onal wo—-oO

bW

PD and ID Table

Pin Pin Access Time
Name | No. | gong | 70 ns | 80 ns
PD1 | 79 L L L
PD2 | 183 L L L
PD3 | 80 H H H
PD4 | 164 L L L
PD5 | 81 L L L
PD8 | 165 H L H
PD7 | 82{ H H L
PD8 | 166 H H H
DO | 83| GND | GND | GND
ID1 | 167 | GND | GND | GND

Remark H:Vow, L: VoL

A0 - A9,

B0

: Address Inputs

1/0 0 - I/O 63 : Data Inputs/Cutputs
RASO, RAS2 : Row Address Strobe
CASO0 - CAS7: Column Address Strobe
WED, WEZ
OEO0, OE2

PDE

PD1 - PD8

IDO, 1D1
Vee
GND
NC

¢ Write Enable

: Output Enable

: Presence Detect Enable
: Presence Detect Pins

: Identity Pins

: Power Supply

: Ground

: No connection
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NEC MC-421000AA64FA

Block Diagram

RASG O RASZO———
OE0o - OEZ20— >
WEoo—> WE 20—>
CASO o--v—%m——rl 44 CAsd O—D—ﬁ__ 44
170 0 0o=———={ /0 4 CAS RAS WE OE 110 32 o=—— 10 1 CAS RAS WE OE
1O 1 w10 3 V0330402 o8
10 2 {110 2 YO 34 ow—{ 0 3
10 3 O s 4O 1 V0350« {0 4
10 4 ce——» /0 3 CAS RAS WE GE 40 36 0=——{ 0 2 CAS RAS WE OF
YO § Ou--me] /0 & o1 VO 37 o O 1 b
10 6 o= 0 2 ¥0 38 o—{ 110 3
Vo 70—+ 10 1 /0 39 0——=] 10 4
Casio—P—— CASs o—>——)
40 g o=-——+{y0 3 CAS RAS WE OF Y0 40 o=—+{yo 2 CAS RAS WE O
R L — [ 02 WOa1oe—eli0r
0 10 0+ —+{ 110 2 VO 42 0=—{ O 3
10 11 0= ——+J1/0 1 VO 43 o+— {0 4
V0120 |03 CAS RAS WE OF VO 44 0= ] 0 2 CAS RAS WE OF
10 130+ 0 4 03 V0450e—~I01 |
10 14 010 2 VO 46 O=——{ 1O 3
#0 15 ow-——+{ 110 1 YO 47 oe———={ 10 4
CAsz o—P——) easeo—P>—y
110 16 0o«—] 10 3 CAS RAS WE OE VO 48 0——{y0 2 CAS RAS WE OE
10 17 c—{y0 4 be Jo490e——=l0r
/0 18 0= /O 2 1O 50 0+ —+{ 40 3
10 19 o=——1 10 1 /051 oe——+{ 0 4
Y0 20 o=——{ /0 3 CAS RAS WE OE 110 52 0=—~{y0 2 CAS RAS WE OF
110 21 oe——+{ 0 4 o VOs3Oe—{O1
110 22 o+——+{ 1O 2 VO 54 0+—11/0 3
10 23 o—{ /0 1 VO 55 o~——1/0 4
A3 o—>—y AsT o—P—y
10 24 o=—] /03 CAS RAS WE O 10 56 0«—Jyo 2 CAS RAS WE O
10 25 0e—nd /0 4 06 Y0S70—I01
WO 26 o=+ /0 2 10 58 0=—{ 10 3
WO 27 Oe——s1 YO 1 VO 59 0e—s{ 0 4
110 28 o——»]jo 3 CAS RAS WE OF 110 60 o~— 70 2 CAS RAS WE OE
Y0 29 o+——+{ 0 4 o7 o6t o=l o
V0 30 o=——+{ 10 2 110 62 0+—1 10 3
1031 o> 10 1 vo630——+10 4
A0 o—>— A0 :DO-D7 PDE
BO O—‘D“‘A" A0 : DB-D15 PD1-PDB Vee or GND
A1-A90—{>——= DD-D15 DO, 101 0————————— NC or GND
O o 0005
GND N i) D0-D15

Remark DO - D15: uPD424400



NEC MC-421000AA64FA
Electrical Specifications Notes 1.2
Absolute Maximum Ratings
Parameter Symbol Condition Rating Unit
Voltage on any pin relative to GND Vr -1.0to +7.0 v
Supply voltage Vee -1.0t0 +7.0 \
Output current lo 50 mA
Power dissipation Po 18 w
Operating ambient temperature Ta 0to +70 ‘C
Storage temperature Top -55 to +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 Vee 475 5.0 5.25 \
High level input voltage Vin 2.4 Vee + 1.0 v
Low level input voltage Vi -1.0 +0.8 v
Operating ambient temperature Ta 0 70 ‘C
Capacitance {Ta =25 'C, f = 1 MHz)
Parameter Symbol Test Condition MIN, TYP. MAX, Unit
Input capacitance Cn AQ - AS, BO 20
Ci WEO, WEZ2 20
Co RASO, RAS2 78 pF
Cu CASO - CAS7 20
Cis OFo0, OE2 20
Data Input/Output capacitance Cwo 1/00 - /063 20 pF
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NEC MC-421000AA64FA

DC Characteristics (Recommended Operating Conditions unless otherwise noted)

96

Parameter Symbol Test condition MIN. MAX. Unit Notes
Operating current fcer RAS, CAS Cycling trac = 60 ns 1,984
the = tAc (MIN) taac = 70 ns 1664 | mA | 3,47
lo=0mA
trac = 80 ns 1,504
Standby current [ RAS, CAS 2 Vih Ny lo =0 mA 96 mA
RAS, CAS 2 Vec - 0.2V fo= 0 MA 80
RAS only refresh current leca RAS Cycling trac = 60 ns 1,984
CAS 2 Vin v thac = 70 ns 1664 | mA | 3,457
tRC = tRC (MIN
lo =0 mA trac = 80 ns 1,604
Operating current lcca RAS < Vitimaxs, CAS Cycling trac = 60 ns 1,504
(Fast page mode) tec = tPC (MINI thac = 70 N8 1,344 mA 3,4,6
lo =0 mA
thac = B0 ns 1,184
CAS before RAS lees RAS Cycling trac = 60 ns 1,984
refresh current tac = tRC (MIN.) thac = 70 ns 1,664 mA 3,4
lo =0 mA
trac = 80 ns 1,504
Input leakage current [T Vi=0to 55V RAS -10 +10
All other pins not under test = 0 V| Others -5 +1 A
Qutput leakage current low Vo=0t0 55V
. . -10 +10 HA
Output is disabled (Hi-Z}
High level output voltage Vou lo=-5.0mA 2.4
Low level output voltage Vo lo = +4.2 mA 0.4




NEC

MC-421000AA64FA

AC Characteristics (Recommended Operating Conditions unless otherwise noted) Notes 8.9

Parameter Symbol trac =808 | trac=70ns | tac - 80 s Unit | Notes
MIN.| MAX. [MIN.| MAX. [MIN.| MAX.

Read/Write Cycle Time tac 110 130 160 ns
Read Modify Write Cycle Time tawe 165 190 225 ns
Fast Page Mode Cycle Time tec 40 45 50 ns
Read Modify Write Cycle Time (Fast Page Mode) | teawc 80 90 100 ns
Access Time from RAS thac 60 70 80 ns |10, 11
Access Time from CAS teac 20 25 25 ns |10, 11
Access Time Column Address taa 35 40 45 ns |10, 11
Access Time from CAS Precharge tace 40 45 50 ns T
Access Time from OE toea 20 25 25 ns 1
RAS to Column Address Delay Time trao 15 30 15 35 17 40 ns 10
CAS to Data Setup Time tez 0 [} ns 11
OE to Data Setup Time torz 0 0 ns 11
Output Buffer Turn-off Delay Time from CAS tore 0 15 0 15 0 20 ns 12
OE to Data Delay Time toeo 15 15 20 ns
Output Buffer Turn-off Delay Time from OE toez 0 15 ] 15 20 ns 12
OE Hold Time toen 0 0 ns
OE Lead Time Referenced to RAS toes 0 0 ns
Transition Time (Rise and Fall) tr 3 50 3 50 3 50 ns
RAS Precharge Time tre 40 50 70 ns
RAS Pulse Width tRAS 60 | 10,000 | 70 | 10,000 | 80 | 10,000 ns
RAS Pulse Width (Fast Page Mode) tRase 60 | 125,000 70 [125,000( 80 [125,000| ns
RAS Hold Time tasn | 15 20 20 ns
CAS Pulse Width tcas 15 | 10,000 | 20 | 10,000 | 20 | 10,000 ns
CAS Hold Time tesw | 60 70 80 ns
RAS to CAS Delay Time treo | 20 40 | 20 50 | 25 60 ns 10
CAS to RAS Precharge Time tcre 10 10 10 ns 13
CAS Precharge Time teen 10 10 10 ns
CAS Precharge Time (Fast Page Mode) tee 10 10 10 ns
RAS Precharge CAS Hold Time taec 10 10 10 ns
RAS Hold Time from CAS Precharge tauce | 40 45 50 ns
Row Address Setup Time tasn 5 5 5 ns
Row Address Hold Time tRaH 10 10 12 ns
Cotlumn Address Setup Time tasc 0 0 0 ns
Column Address Hold Time tcau 15 15 15 ns
Column Address Lead Time Referenced to RAS | trac 30 35 40 ns
Read Command Setup Time tres 0 1] Q ns
Read Command Hold Time Referenced to RAS | tran 0 0 10 ns 14
Read Command Hold Time Referenced to CAS | trcw 4] 0 0 ns 14
WE Hold Time Referenced to CAS tweH 15 15 15 ns 15
WE Pulse Width twp 10 10 15 ns 15
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NEC MC-421000AA64FA
Parameter Symbol tac =60 ns | tmac=70ns | tmc - B0 ne Unit | Notes
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
Data-in Setup Time tos 0 0 0 ns 16
Data-in Hold Time tow 15 15 15 ns 16
Write Command Setup Time twes 0 0 0 ns 17
CAS to WE Delay Time tewo | 35 40 45 ns 17
RAS to WE Delay Time two | 90 100 118 ns 17
CAS Precharge to WE Delay Time teewo | 55 60 70 ns 17
Column Address to WE Delay Time tawp 55 60 70 ns 17
WE Lead Time Referenced to RAS towe | 20 25 25 ns
WE Lead Time Referenced to CAS towe 15 15 15 ns
CAS Setup Time (CAS before RAS Refresh) tesk 10 10 10 ns
CAS Hold Time (CAS before RAS Refresh) toHa 10 10 15 ns
WE Setup Time twsh ] 0 10 ns
WE Hold Time twin | 10 10 15 ns
Refresh Time thEF 16 16 16 ms
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MC-421000AA64FA

Notes

N -

L A S

All voltages are referenced to GND.

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

Icct, fcea, lccs and Iccs depend on cycle rates (trc and tec).

Specified values are obtained with outputs unloaded.

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

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

lccr and leca are measured assuming that address can be changed once or less during RAS < ViL
ax,) and CAS 2 Vi (min...

AC measurements assume t1 = 5 ns.

AC Characteristics test condition

(1) Input timing specification

Vinwiny = 2.4V

Vit imax) = 0.8V

(2) Output timing specification

Vor oy = 2.4V

Vou maxy = 0.4 V

10. For read cycles, access time is defined as follows:

1.
12.

13.
14.
15.

Input Conditions Access Time Access Time from RAS
trao < trao imax) and teco < tRco (max) tRAC (MAX.) TRAC (MAX )
tRAD > tRAD (Max. and trco < tRCo iMax.) taa (max.) 1RAD + tAA (MAX}
trRCD > tRCD (MAX.) TCAC IMAX.) tRCD + 1CAC (MAX.)

trao (wax) and trep ivax. 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 trap > tRap imax.)
and trco 2 trco (Maxa will not cause any operation problems.

Loading conditions are 2 TTLs and 100 pF.

torr (max.) and toez imax) define the time at which the output achieves the condition of Hi-Z and
are not referenced to Vow or Vot.

tear (MIN) requirements should be applied to RAS/CAS cycles.

Either trcH (MiNg OF tRaH (MIN.) should be met in read cycles.

twe (miny is applied to late write cycles or read modify write cycles. In early write cycles, twcw
Ny should be met.
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NEC MC-421000AA64FA

16. tos miny and tow iminy are referenced to the CAS falling edge in early write cycles. In late write
cycles and read modify cycles, they are referenced to the WE falling edge.

17. If twes 2 twes (i, the cycle is an early write cycle and the data out will remain Hi-Z through the
entire cycle. If tRwp 2 tRWD (MIN.), tCWD 2 tcwD (MIN.), tAwD 2 tawD (min) and tcpwo 2 tepwo (ming, the cycle
is read modify write cycle and the data out will contain data read from the selected cell. If neither
of the above conditions is met, the state of the data out is indeterminate.
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Timing Chart
Please refer to Timing Chart 3, page 397.
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NEC MC-421000AA64FA

Package Drawing

168 PIN DUAL IN-LINE MODULE (SOCKET TYPE)
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detail of () part ITEM MILLIMETERS  INCHES
A 133.35£0.13  5.25:0.006
W 8 11.43 0.450
—'H‘— c 36.83 1,450
D 6.35 0.250
m m x 3 54.81 2.150
T G 6.35 0.250
I..—l - H 1.27(T.P)  0.050 (T.P)
] 8.89 0.350
L 17.78 0.700
M 25.4 1.000
N 9.0 MAX. 0.355 MAX.
Q R2.0 R0.079
R 4.0:0.1 0.15723-99%
s $3.0 90.118
T 1.27£0.1 0.0510.004
U 4.0 MIN. 0.157 MIN.
v 0.25 MAX.  0.010 MAX.
w 1.0£0.08 0.039+0-983
X 2.54 MIN. 0.100 MIN.
% 3.0 MIN. 0.118 MIN.
z 3.0 MIN. 0.118 MIN.
M1685-50A1
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