DATA SHEET

NEC/ MOS INTEGRATED CIRCUIT

MC-422000A32

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

Description

The MC-422000A32 is a 2,097,152 words by 32 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
+ 2,097,152 words by 32 bits organization
+ Fast access and cycle time

Power consumption
Access time R/W cycle time
Family 4 (MAX.)
(MAX.) (MIN.}

Active Standby
MC-422000A32-60 60 ns 110 ns 4,290 mW
MC-422000A32-70 70 ns 130 ns 3,850 mwW 88 mwW
MC-422000A32-80 80 ns 160 ns 3,850 mwW {CMOS level input)
MC-422000A32-10 100 ns 190 ns 3,850 mwW

» 1,024 refresh cycles/16 ms

- CAS before RAS refresh, RAS only refresh, Hidden refresh

» 72-pin single in-line memory module (Pin pitch = 1.27 mm)

» Single +5.0 V 0.5 V power supply

+ Access time can be distinguished with characteristics of PB-pins {PDO to PD3)

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

Document No. M10646EJ4V0ODSU1
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Ordering Information

Access time

Part number (MAX.) Package Mounted devices
MC-422000A328-60 60 ns 72-pin Single In-line Memory Module 16 pieces of uPD424400LA
MG-422000A328-70 70 ns (Socket Type) (300 mil SOJ)

Edge connector: Solder coating (HAL)
MC-422000A328-80 80 ns [Double side]
MC-422000A328-10 100 ns
MC-422000A32F-60 €0 ns 72-pin Single In-line Memory Module
MC-422000A32F-70 70 ns {Socket Type)

Edge connector: Gold plating
MC-422000A32F-80 80 ns
MC-422000A32F-10 100 ns
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Pin Configuration

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

GND 0— 1 O
1100 Qw—el 2
/1016 Owe] 3
/01 Qw—e] 4
O17 Qe 5
1102 Ow—-e] 6
11018 0=l 7
/O3 Q=] 8
HO19 0=l 9
Vec 0— 10
NC o— 11
A0 O—=f 12
Al O—=1 13
A2 o—| 14
A3 O—= 15
A4 O—=] 16
A5 O—=117
A6 O—=1 18
NC O0— 19
1104 O] 20
11020 O~e-s1 21
1105 C-=—sl 22
11021 O] 23
106 O] 24
/022 O=—125
1107 O] 26
11023 O=—=] 27
A7 O—=1 28
NC 0—] 29
Vee O—1 30
A8 O— g1
Ag O—+1 32
RAS3 O0—=133 z
RAS2 O—=]34
NC 0—] 35 )Y
NC O—
NG o—37 gg
NC o0— 38 > >
CASQ 38 § R
O—] ] - .
CAS? O 41 A0 - A9 ' Address Inputs
m&‘!& O—1 gg 1100 - 11031 : Data Inputs/Qutputs
HASO O—=] 44 CASO - CAS3 : Column Address Strobe
RAS1T O—=] 45 — e
NC o—] 46 RASO - RAS3 : Row Address Strobe
Vh(‘,;é o4 WE : Write Enable
1108 Ow—q 49 .
11024 O] 50 Vee . Power Supply
/09 O=—| &1 GND : Ground
1025 O-—e] 52 _
11010 O=—] 53 NC : No connection
/026 Ow—=] 54
11011 O] 55
:;8% Ot 29 The internal connection of PD pins (PDO to PD3)
11028 O=—] 58 i
Voo O 3 depends on access time.
11029 O==] 60
/013 C=—{ 61 -
11030 O=—el 62 Pin Pin Access Time
:;8:13‘11 Cra—e] gi Name No. 60ns | 70ns | 80ns | 100 ns
| 1 Cre—ei
/ONS o— gg PDO 67 NC NC NC NC
PDO O— 67
PD1 O—1 68 PD1 68 NC NC NC NC
PD2 O— 69
PD3 O— 70 PD2 69 NC GND NC GND
NC O— 71
GND O— 72 O PD3 70 NC NC GND GND
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Block Diagram

RASO RAS1
CASO & 1 { 3
OO YO1 GRS RAS /01 CAS AAS
1HO1 Oael 1102 1102 Remark DO - D15: uPD424400
/O2 O=-el /O3 DO O3 D8
1/O3 O=—s] 104 104
77? Qt Ot
[ [
V04 o=—| VOT  GAS RAS V01 CAS FAS
1105 D= 1102 S RA 1102 CAS RAS
1106 Q=] /03 D1 o3 D9
1/O7 O=—e] 104 1104
7; OE Q€
CAS1 O 1 )
1/O8 Qe /01 CAS AAS 1101 CAS
/09 O=-wl 1102 CAS RAS 1102 CAS RAS
(/010 O=—={ /O3 D2 1103 D10
/011 O=e] 1104 1104
; OE OE
Pt . i1
11012 01 GRS FAS /01 TAS RAS
11013 O=ef 102 CAS RAS /02
/014 C=={ O3 D3 /103 D11
1015 Cesf 1104 1104
OF OE
RAS2 RAS3
CAS20 ) !
11016 O] 1/O1 CAS RAS [/{®)] RAS
/O17 Qwel 1102 CAS RAS 1102 CAS RAS
/O18 O=sd 1103 D4 1103 D12
1019 Oe] 1104 1104
=& Ok
5 1 ¥ 't 9
1/020 O=—-{ 1/O1 CAS RAS o1 FAE BAG
1021 o] U2 CAS PAS o CAS RAS
/022 O=—el O3 D5 1103 D13
/023 O=—e] 104 1104
ﬁr OF OE
CAS3 O 1 !
11024 O=+] 1O1  CAS RAS VOl  CAS RAS
1025 el yO2  OAS RAS oz~ CAS RAS
11026 0= /103 D6 1103 D14
/027 O=—s{ 1/O4 1104
OE OF
19 - [ ]
/028 O=—={ /O1 CAS RAS 1 CAS RAS
/029 O=ed 1102 CAS RAS 1102
/030 O==] /O3 D7 103 D15
1/031 O=—s] 104 1104
OE

Mgy o
AD-A9 O——— DO-D15
WE O—— D0-D15
Voo O———4———= D0-D15

C0-Ci15
GNDo—+— ~ 2 po-Di15
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Electrical Specifications Notes 1,2
Absolute Maximum Ratings
Parameter Symbol Condition Rating Unit

Voltage on any pin relative to GND \%s ~1.0to +7.0 v
Supply voltage Vee -1.0to +7.0 "
Output current lo 50 mA
Power dissipation Po 16
Operating ambient temperature Ta Oto +70 °C
Storage temperature Tag =55 t0 +125 °

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 4.5 5.0 5.5 \
High level input voitage Vin 24 Vec + 1.0 \
Low level input voitage Vi ~-1.0 +0.8 \
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 AD - A9 121
Ce WE 137
— pF
Cis RASO - RAS3 48
Cu CASO - CAS3 48
Data Input/Qutput capacitance Cwo 1100 - /031 29 pF
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DC Characteristics (Recommended Operating Conditions unless otherwise noted)

Parameter Symbol Test condition MiIN. MAX. Unit Notes
Operating current leer RAS, CAS Cycling trac = 60 ns 780
tRe = tAC tan, trac = 70 Ns 700
lo=0mA mA 3,4,7
trac = BO ns 700
trac = 100 ns 700
Standby current lcca RAS, CAS 2 Vi miNy lo=0mA 32 mA
RAS, CAS 2 Vec - 0.2V lo=0mA 18
RAS only refresh current tees RAS Cycling trac = 60 ns 780
CAS 2 Vin gy trac = 70 NS 700
tre = tRC (MIN ) mA 3,457
fo=0mA trac = 80 ns 700
trac = 100 ns 700
Operating current loca RAS < Vi waxs, CAS Cycling | teac = 60 ns 620
(Fast page mode) tec = tec mMin) trac = 70 ns 540
lo= 0 mA mA 3,4,6
trac = B0 ns 540
trac = 100 ns 540
CAS before RAS lccs RAS Cycling trac = 60 ns 780
refresh current tRe = tRe ) tasc = 70 ns 700
lo = 0 mA mA 3,4
trac = 80 ns 700
trac = 100 ns 700
Input leakage current liw =
g Vi=0to 55V ~10 +10 A
All other pins not under test = 0 V
Output leakage current low -
Vo Ot‘o5i.5V ‘ ~10 +10 A
QOutput is disabled (Hi-Z)
High level output voltage Vou lo = ~56.0 mA 2.4 v
Low level output voltage Vou lo=+42mA 0.4 v




NEC MC-422000A32

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

Paramster Symbol trac = 80 ns | thac = 70 ns | trac = 80 NS |trac = 100 ns Unit [Notes
MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.

Read/Write Cycle Time thc 110 130 160 190 ns
Fast Page Mode Cycle Time tec 40 45 50 60 ns
Access Time from RAS trac 60 70 80 100 ns |10, 11
Access Time from CAS teac 15 20 20 25 | ns [10,11
Access Time Column Address taa 30 35 40 50 ns |10, 11
Access Time from CAS Precharge tace 35 40 45 55 ns 1"
RAS to Column Address Delay Time trao 15 30 15 35 17 40 17 50 ns 10
CAS to Data Setup Time teuz 0 0 0 0 ns 11
Qutput Buffer Turn-off Delay Time from CAS | torr o] 15 0 15 0 20 o] 25 ns 12
Transition Time (Rise and Fall) tr 3 50 3 50 3 50 3 50 ns
RAS Precharge Time |G 40 50 70 80 ns
RAS Pulse Width tRas 60 |10,000( 70 [10,000| 80 |10,000| 100 {10,000| ns
RAS Pulse Width (Fast Page Mode) trase [ 60 [125,000] 70 [125,000] 80 [125,000| 100 }125,000| ns
RAS Hold Time tsn | 15 20 20 25 ns
CAS Pulse Width tcas 15 (10,000 20 [10,000] 20 [10,000( 25 |10,000| ns
CAS Hold Time tesw | 60 70 80 100 ns
RAS 10 CAS Delay Time tco | 20 | 45 [ 20 | 50 |25 | 60 |25 | 75 [ ns | 10
CAS 1o RAS Precharge Time teme 10 10 10 10 ns | 13
CAS Precharge Time teen 10 10 10 10 ns
CAS Precharge Time (Fast Page Mode) ter 10 10 10 10 ns
RAS Precharge CAS Hold Time tapc 10 10 10 10 ns
RAS Hoid Time from CAS Precharge tance | 36 40 45 55 ns
Row Address Setup Time task o] 0 0 0 ns
Row Address Hold Time tRAH 10 10 12 12 ns
Column Address Setup Time tasc [ 0 0 0 ns
Column Address Hold Time tecan 15 15 15 20 ns
Column Address Lead Time Referenced to RAS | trac 30 35 40 50 ns
Read Command Setup Time trcs Q 0 0 0 ns
Read Command Hold Time Referenced to RAS| taen 0 0 10 10 ns 14
Read Command Hold Time Referenced to CAS | tacu 0 0 0 0 ns 14
WE Hold Time Referenced to CAS twen 15 15 15 20 ns 15
Data-in Setup Time tos 0 0 0 0 ns 16
Data-in Hold Time ton 15 15 15 20 ns 16
Write Command Setup Time twes o] 0 0 0 ns | 17
CAS Setup Time ((ﬁg before RAS Refresh) | tcse 10 10 10 10 ns
CAS Hold Time {CAS before RAS Refresh) | tcn | 10 10 15 20 ns
WE Setup Time twsa 0 0 10 10 ns
WE Hoid Time twin | 10 10 15 20 ns
Refresh Time taer 16 16 16 16 ms
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Notes

N =

L R ol

All voltages are referenced to GND.

After power up (Vcc 2 Voc iing), wait more than 100 us (RAS, CAS inactive) and then, execute eight
CAS before RAS or RAS only refresh cycles as dummy cycles to initialize internal circuit.

lcen, dees, Icca and locs depend on cycle rates (trc and tec).

Specified values are obtained with outputs unloaded.

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

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

Icct and lcea are measured assuming that address can be changed once or less during BAS < ViL max)
and CAS > Vin MiN,.

AC measurements assume tr = 5 ns.

AC Characteristics test condition

(1) Input timing specification

Vik g =24 V

Vi max) = 0.8V

tv-éns tY.=5‘n5
(2) Output timing specification

Vor iy = 2.4 V

Vou maxy = 0.4V

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

Input Conditions Access Time Access Time from RAS
traD < thaD (Maxs and taco < tRCD MAX RAC (MAX.) 1RAC (MAX )
trap > trap iwax) and trco < treo max,) tAs (MAX ) tRAD + tAA (MAX)
tRco > tRCD (A CAC (MAX ) taco + tcac maxy

trap tax) and treo (Max.) 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 (vax.) and trcp 2 trco
max,) will not cause any operation problems.
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1.

12.

13.
14.
16.
16.
17.

Output load condition
Vee

820 Q

o
100 pF

CL I 290 Q

torr (max ) defines the time at which the output achieves the condition of Hi-Z and are not referenced
to Von or Vou.

tcrp win. requirements should be applied to RAS/CAS cycles.

Either trcH v, OF treH (viNg should be met in read cycles.

In early write cycles, twew (winy should be met.

tos (v, and tow iz are referenced to the CAS falling edge in early write cycles.

If twes 2 twes (miny, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle.

Timing Chart
Please refer to Timing Chart 10, page 479.
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Package Drawing
[MC-422000A328, 422000A32F)

72 PIN SINGLE IN-LINE MODULE (SOCKET TYPE)

_.,s_\ DB
mw—rkq I:lEl(:]Gq>

v 1|
Y > _®

of *Jo
detail of@Part M728-50422-1
W ITEM| MILLIMETERS INCHES
‘H’ A 107.95:0.13 4.25010 006
8 101.19 {3984
= ¢ 44.45 1.760
> D 6.35 0.250
£ 44.45 1.750
- T 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
Y 25.4 1.000
N 9.0 MAX 0.355 MAX.
p R20 R 0.079
S ¢318 #0125
T 127808 0.050+0.004
u 6.5 MIN 0.255 MIN
v 0.25 MAX. 0.010 MAX.
W 1.04+0.05 0.041£0.002
;X 2.54 MIN. 0.100 MIN
I 3.75 MIN 0.147 MIN.
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