PRELIMINARY DATA SHEET
MOS INTEGRATED CIRCUIT

MC-42S1000LAD32S SERIES

NEC

1M -WORD BY 32-BIT DYNAMIC RAM MODULE
FAST PAGE MODE

Description

The MC-4251000LAD32S series is a 1 048 576 words by 32 bits dynamic RAM module
(Small Outline DIMM) on which 2 pieces of 16M DRAM ( uPD 42518160L) are assembled.
This module 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

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

- 1 048 576 words by 32 bits organization

- Fast access and cycle time

Family A%:f:)s( t)ime R/W cycle time Powe(;,f:;'s)ump"on
’ (MIN.) Active Standby
MC- 4251000LAD32S-60 60ns 110ns 1 080mw
MC- 4251000LAD32S-70 70ns 130ns 1 008mw 1.08mw
MC- 42S1000LAD32S-80 |  80ns 150ns 936mw | (CMOS leve)
- 1 024 refresh cycles/128 ms
- 72-pin dual in-line memory module (pin pitch = 1.27 mm)
- Single +3.3V+ 0.3V power supply
The information in this document is subject to change without notice.

943



MC-4251000LAD32 SERIES

Ordering information

Part Number Atz:ﬂe:)s( t):me Package Mounted devices
MC- 4251000LAD32SA-60 60ns 72-pin Dual In-line 2 pieces of
Memory Module uPD42S18160LG5
C- 42S1000LAD32SA- 70ns
MC- 4251000LAD325A-70 (Socket Type) (TSOP II)
MC- 4251000LAD32SA-80 80ns Edge connector: Gold plating [Single side]

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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MC-42S1000LAD32 SERIES

Pin Configuration

72-pin Dual In-line Memory Module Socket Type (Edge Connector : Gold plating)

./

2a—»-1/00
Ale1/02
6la—»1/0 4
8> 1/06
Vee
12|4— A0
14— A2
16|¢— A4
18— Ag
20— NC
22e» 1109
24 J4—» |/O 11
26— 1/0 13
28— A7
Vece
32 fg— A9
34 le—RAS2
—NC
38> /0 17
‘__Q_

CASO
42[4—CAS3
44 l+—RASO
46 ——NC
48|——NC
504+ /0 19
52f4— ;0 21
54 4 /0 23
564 /0 24
58| /0 26
60 ja—» /0 27
62— 1/0 29
64 4> /O 31
66 ——PD2
68[——PD4
70F—PDs6
72— GND

vS2eav10001Sey-ON
8

A0 - A9

: Address Inputs

/0 0-1/0 31 : Data inputs / Outputs
RASO,RAS2 : Row Address Strobe
CAS0-CAS3: Column Address Strobe

WE

PD1- PD7
Vce

GND

NC

: Write Enable

: Presence Detect Pins
: Power Supply

: Ground

: No connection

VO 1849
/0 20-a—>{51
/O 22 49153
NC———]s5
O 25457
/O 28 «=dq59
61
/O 30 @4—pf63
NC—165
PD3 67
PD5—159
PD7—1 71

MC-42S1000LAD32SA

The internal connection of PD pins( PD1 - PD7)

Pin Pin Accsess Time
Name | No. | 6ons | 7ons | 80ns
PD1 11 NC NC | NC
PD2 66 | GND | GND | GND
PD3 87 | GND | GND | GND
PD4 68 NC NC [ NC
PDS5 89 NC | GND| NC
PD6 70 NC NC | GND
PD7 71 | GND | GND | GND
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MC-4251000LAD32S SERIES

Block Diagram

Remark DO - D1 : uPD42S18160L(TSOP(II))

W_E a
AASO @
CAS1 @
CAS0 86—
TCAS UCAS RAS WE
/00 @ /0) 4
o1 e—ag1/02
/02 @=————al)/0O3
/03 @=——1/04
W04 &=—)/05
/OS5 @m———l|/O 6
/06 @m————|/O7
/07 e—1i/08 DO
/08 @=——=ty09
/09 e—1/010
1/0 10 @=——1/0 11
/O 11 @t |/O 12
/O 12 0=—1/0 13
1/0 13 @t /O 14
11014 © /O 15
/0 15 8=———1/0 16

RAS2 ©&

CAS3 Oy

CAS2 0————y

1/Q 20 &————
WO 21 @i
/O 22 ¢———
/0 23 @l
/0 24 &=t
11O 25 @i
/O 26 &=
1//Q 27 @t

IrO 28 @
1/Q 28 &=y

/O 30 =1
/0 31 @il

LCAS UCAS RAS WE

/01
o2
/o3
1o 4
105
o6
vo7
ros
Vo e
¥o 10
/o 11
/0 12
/013
/0 14
/O 15
/O 16

D1

e

A0 to A9 @=—————————3- D D1

Vee 0———g————p- D0, D1
Co-C1
GND o g0, D1
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MC-42S1000LAD32S SERIES

Electrical Specifications Notes 1.2
ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Condition Rating Unit
Voltage on Any Pin Relative to GND vT 0510 +4.6 v
Supply voltage vee 0510+4.6 Vv
Output current 10 20 mA
Power dissipation PD 2 A\
Operaling temperature Topt 0to +70 T
Storage temperature Tstg -5510 +125 T

Remark  Exposing the device to stress above those listed in Absolute Maximum Ratings could cause
permanent damage . The device in not meant to be operated under conditions outside the limits
described in the operational sections of this specification . Exposure to absolute maximum rating
conditions for extended periods may affect device reliability .

RECOMMENDED OPERATING CONDITIONS (NOTES:1.,2)

Parameter Symbol Condition MIN. | TYP. MAX. Unit
Supply voltage \ee 3.0 3.3 3.6 A%
High level input voltage| VIH 2.0 Vee+ 03]V
Low level input voitage| VIL -0.3 +0.8 v
Ambient temperature Ta 0 70 T

CAPACITANCE (Ta=25C , f=1 MHz)

Parameter Symbol Test condition MIN. | TYP. | MAX. | Unit
CI1 | A0to A9 60
Ci12 | WE
. 60 pF
Input capacitance C13 | RASO.RAS? 0
C14 | CASO-CAS3 40
Data Input/ .
Output capacitance | V0 | 1/00-1/031 27 P
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MC-4251000LAD32S SERIES

DC CHARACTERISTICS

(Recommended Operating Conditions unless otherwise noted)

PARAMETER SYMBOL TEST CONDITION MIN. | MAX. [ UNIT |NOTES
RAS , CAS Cycling (Rac=60ns 300
Operaﬁng Current Iecl trac=70ns 280 mA 3’4’7
tre=trc My , [0=0mA Tac=80ms 260
RAS,CAS = V ) K
Standby Current Iec2 Sl Ul
RAS, CAS = Vcc-0.2V 0.3
—_— — trac=60ns
— RAS Cycling, CAS = Vi |—— 300
RAS only refresh current|  Icc3 trac=70ns 280 mA | 34,57
tre=tre My, 10=0mA trac=80ns 260
Operating Current RAS < VIL, CAS Cycling | 2=000s 180
(Fast Page Mode ) Iccd trac=70ms 160 mA 34,6
ast Page Mode _
& tPC=IPC MIN. , 10=0mA T, 140
CAS before RAS tre=tre o trac=60ms 300
Tec5 trac=70ns 280 | mA | 34
refresh current 10=0mA Rac=80ms 260
CAS before RAS refresh :
2 048 Cycles / 128ms
_— —_— RAS.CAS:
CAS before RAS
ek Vee-02 Vs VIHEVIHMAX) RAS< 360 A 3.4
long refresh current Standby: 1us
RAS, CAS = V0.2V
Address : VIH or VIL
WE : VIH
[I0=0mA
CAS before RAS RAS, C_Q,f* 02 V£ VIHEVIHMAK)
Iec? cef2 Vs VIH= 4
self refresh current « 0V =VIL= 0.2V 300 ua
I0=0mA
Input Leakage Current Ly Vi=0to 3.6V -5 +5 uA
all other pins not under test = 0V
Output. Leakage Current Joct) Qutputs are disabled (Hi - Z) 5 5 WA
VO=0to 3.6V
High level output voltage Vou 10=-2.0mA 24 v
Low level output voltage VoL 10=+2.0mA 0.4 v
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MC-42S1000LAD32S SERIES

AC CHARACTERISTICS Notes 85
(Recommended Operating Conditions unless otherwise noted )
tRAC = 60ns trac = 70ns tRAC = 80ns
PARAMETER SYMBOL UNIT| NOTES
MIN. | MAX.| MIN. | MAX.| MIN.| MAX.

Read or Write Cycle Time tRC 110 - 130 - 150 -] ns

Fast Page Mode Cycle Time (Read or Write ) tPC 40 - 45 - 50 -] ns
Access Time from RAS RAC - 60 - 70 - 80| ns 10,11
Access Time from CAS tCAC ¥ . 15 - 20 - 20] ns [10,11
Access Time from Column Address taA - 30 - 35 - 40] ns | 10,11
Access Time from CAS Precharge tace - 35 - 40 - 45| ns |11
RAS to CAS Delay Time {RAD 15 30 15 35 17 40] ns [10
CAS to Data Setup Time taz 0 - 0 - 0 - ns |11
Output Buffer Tum-off Delay Time (CAS) tOFF 0 13 0 15 0 15] ns |12
Transition Time ( Rise and Fall ) tr 3 50 3 50 3 50| ns
RAS Precharge Time ®P 40 - 50 - 60 -] ns
RAS Pulse Width (Random Read, Write Cycle) tRAS 60 | 10 000 70 10 000 80| 10000] ns
RAS Pulse Width ( Fast Page Mode) RASP 60 ]125 000 70 {125 000 80125 000] ns
RAS Hold Time 1RSH 15 - 18 - 20 -l ns
CAS Pulse Width tcas 15| 10000] 20| 10000 20] 10000] ns
CAS Hold Time tesu 60 - 70 - 80 -l ns
RAS to CAS Delay Time {RCD 20 45 20 50 25 60| ns |10
CAS to RAS Precharge Time 1CRP 5 - 5 - 5 -l _ns 113
CAS Precharge Time PN 10 S I 1 N S S 1] 4 ns
CAS Precharge Time ( Fast Page Mode) e 10 - 10 - 10 -l ns
RAS Precharge CAS Hold Time {RPC 5 - S - S -l ns
RAS Hold Time from CAS Precharge tRHCP 35 a0 - 45 | ns
Row Address Set Up Time fASR 0 - 0 - (] -1 ns
Row Address Hold Time tRAH 10 10 - 12 - ns
Column Address Set Up Time tASC 1] - 1] - [} -l ns
Column Address Hold Time ICAH 15 - 15 - 15 -l ns
Column Address Lead Time Referenced to RAS {RAL 30 - 35 - 40 -l ns
Read Command Set Up Time RCS 0 - 0 - 0 -l ns
Read Command Hold Time Referenced to RAS {RRH 0 - 0 - 0 -] ns |14
Read Command Hold Time Referenced to CAS [RCH 0 - 0 - 0 -| ns |14
Write Command Hold Time Referenced to CAS twei 10 10 -l s J ns |15
Data-in Set Up Time DS 0 - 0 - 0 -l ns |16
Data-in Hold Time tbH 10 - 15 - 15 -l ns |16
Write Command Setup Time twes 0 - 0 - 0 -l ns |17
CAS Setup Time for CAS before RAS Refresh tCSR 5 - 5 - b} -l ns
CAS Hold Time for CAS before RAS Refresh (cHR 10 d 10 110 4 ns
RAS Puls Width(CAS before RAS Self Refresh Cycle) tRASS 100 | 100 -1 100 | us
RAS Prechiarge Time (CAS before RAS Self Refresh Cycle) tRPS 110 1130 - 150 | ns
CAS Hold Time (CAS before RAS Self Refresh Cycie) tCHS -50 . -50 - -50 - ns

WE Setup Time twsR 10 1 10 410 A ons

WE Hold Time tWHR 15 s 115 - ns
Refresh Time {REE - 128 - 128 - 1281 ms
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MC-42S1000LAD32S SERIES

Notes

950

¢ N

10.

1.
12.

13.
14,
15,
16.
17.

All voltages are referenced to GND.

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

lect, lees, lecs, Iccs and lcce depend on cycles rates ( tac and tec ).

Specified values are obtained with outputs unioaded.

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

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

lcer and lcca are measured assuming that address can be changed once or less during RAS = Wit
max) and CAS 2 ViH i,

AC measurements assume tt = 5 ns.

AC Characteristics test condition

(1) Input timing specification

Vin min: = 2.0V

Vie iax: =0.8V

tr=5ns tr=5ns
(2) Output timing specification

Vor tun = 2.0V

VoL max: =0.8V

For read cycles, access time is defined as follows :

Input Conditions Access Time |  Access Time from RAS
trRAD = tRAD (MAX) and tRCD = tRCD (MAX.) | tRAC IMAX.) 1 LRAC (MAXY
tRAD > tRAD iMAX.) and tRCD = tRCD (MAX.) T AA (MAX) 1 tRAD + tAA (MAX.)
tRCD > tRCD (MAX.) tCAC (MAX) ‘ tRCD + tCAC (MAX)

trAD (Max. and trco imax.i are specifided 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 2 tRap maxaand
trco 2 trep (Max.) will Not cause any operation problems.

Loading conditions are 1 TTL and 100 pF.

torr imax,y defines the time at which the output achieves the condition of Hi-Z and are not
referenced to Von or VoL

tcrpmving requirement should be applied for m CAS cycles preceded by any cycles.

Either trcH (ving OF traH iMing shoutd be met in read cycles.

In early write cycles, twch iving should be met.

tosiving and tow (viny are referenced to the CAS falling edge in early write cycles.

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



MC-42S1000LAD32S SERIES

Read Cycle
thc _
tras tre
RAS " ) i N
=
tesw
lc"’r"” tRco l 1AsH teen
cAS
CAS Vin— h 4
S e _/ N \( 1/ / \__
tRaD tRaL ’

Address

[[{e]

tcan

Early Write Cycle

RAS

CAS

Address

l{e]

Col.
1RRAM
b
tRcs
r =1 trcH
V- y
Vie—
tcac
tan
tore
trac
Vor- Hi-2Z o Hi-2
Vou— ataout 000 pereccmreceecenne
tac
tRas ) tre
G
ViH- 8 f
Vie— N p k
tesu y
tcap treo . trRsH —] - teen ,
tcas : |
Vin- 1 ‘\ _i
Vie— ; X X
trRan
tasA | taan toam
o tASG fe—-nd

ViH- f Y
Vie- Row )

o

Co

- KXRXKXKXKXKXKXKXHKXHRXINX

 AAMANANY

twon

L////////////////

1on .

Vin-
Vi

Data i OOOUXXXXXXXXX
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MC-42S1000LAD32S SERIES

Fast

Fast

952

Mode Read Cycle

Page

RAS
HS -
Address z:’:__
W
oV

1Rrasp ire
1Ruce |
’ /RN
5 ]
tosu tec 1RsH
tcap trco teas ter 1cas ) ter teas teen
|
\ 7 N N 7 N
K 7 K A
tRap tRaL
tAsR| [1Rar tasc) toan tasq | tcam tasq | tean 1RAN
S [} LR Fad | Lo
3 ) \ 4 ) 4
Row Col. Col. Col.
X - K b, K 7
1res tRCH tRes| tacH tres| {RcH
l i i
taa 1 taa
tcac teac tcac
tRac tace 1ace
Hi-Z y 4 \ 4 Hi-Z
Data out - Data out Data out ,E et
7
touz !orrl-- (orrL-— toF:L_-

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

Page Mode Early Write Cycle

RRS
S
Address x::
WE o
o o

trasp tap
tance
N
7
1csH trc tasH
tcae| trco tcas ter tcas tce teas ) teen
/ N\ \ T ‘k
.4 A K 2
trao tRaL
1asA| [tran tasc| tean tasql | tcaw tasc| | tcam
fo—el fi—eny i ] |
¥ \ Y X
Row Col. Col. Col.
x A 7 2 K A
1wcs twon twes twon twes twen
2 2 2 ; ; : ; : ;
ios ton tos ton tos tom
4 ) 3 4
Data in Datain
K A

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



MC-42S1000LAD32S SERIES

CAS Before RAS Self Refresh Cycle

trass |
= Um- S f tcn: \
RAS - K n =
1rrc.
fcHs tepn
tcsr
——= V- 4
CAS Vie- J; 0 J \
twsh| [ twhr

] :
% & 77 KULULUUULLY, STTRRRRRRRTTRRTITY

Remark Address:Don'tcare 1/0O:Hi-Z

Cautions on Use of CAS Before RAS Self Refresh

CAS before RAS self refresh can be used independently when used in combination with distributed CAS
before RAS long refresh; However, when used in combination with burst CAS before RAS long refresh or
with burst long RAS only refresh, the following cautions must be observed.

{1) Normal Combined Use of CAS Before RAS Self Refresh and Burst CAS Before RAS Long Refresh
When CAS before RAS self refresh and burst CAS before RAS long refresh are used in combination, please
perform CAS before RAS refresh 1024 times within a 16 ms interval just before and after setting CAS before

RAS self refresh.
{2) Normal Combined Use of CAS Before RAS Self Refresh and Burst Long RAS Only Refresh

When CAS before RAS self refresh and burst RAS only refresh are used in combination, please perform RAS
only refresh 1 024 times within an interval of 16 ms or less just before and after setting CAS before RAS self

refresh.

For details, please refer to How to use DRAM User's Manual.
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MC-4251000LAD32S SERIES

CAS Before RAS Refresh Cycle
tre tre ]
thss tre 1RaS ) 1ap _I
W) ]
trrc tcsh teHR tRrc tor
tcsa {0 _lc_m_‘

—— V-
CAS vy \

N\

/ N/

twsk

Twhr

WNE  Vh-
WE Vim f f f j.

RAS Only Refresh Cycle

[NLLALRARARARLRRRARARRRRRRNN

Remark Address = Don'tcare /O=Hi-Z

— Vm-" )
RAS Vie—

terp

1Ras tre

trrc tcni

teen

—  Vm-
CAS - /

tasa

1RAH

Address

Remark WE = Don'tcare /O =Hi-Z
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MC-42S1000LAD32S SERIES

Hidden Refresh Cycle

tRe tre tre
1Ras tep | tras . 1re 1Ras AL
— [V F —
RA
s Vie- \( 7 i J \‘__.____J
tAsH toHR

tcre tReo teen

o - ] :\L
CAS V::‘_' }F \( 71

tRan tasc| [tcan

(ASRFT{MD trar
Vin- Y
tres {wHR
WE Vin-
WE f f f f f
Vie- j \55\}55}5
teac torr
Von- Hi-Z Hi-2
vo Vou=""""7"777"7 s ""ﬁ Data out } .......
tez
tan
trac
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MC-42S1000LAD32S SERIES

Package Drawing

72 PIN DUAL IN-LINE MEMORY MODULE (SOCKET TYPE)

S

(OPTIONAL HOLE) ™\

U
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detail of (&) part
w

ITEM MILLIMETERS INCHES

A 50.60+0.13 _ 2.35 +0.006
c 4445 1.750
E 8055 0.325
H 1.27 (T.P) 0.050 (T.P.)
I 7.62 0.300
J 2,03 0.080
K 3175 0.125
L 17.78 0.700
M 254 1.000
N 2413 MAX. 0.095 MAX.
P R1.57 R0.062
Q. R2.0 R0.079
S #1.8 $0.071
I 1.016 +0.1 0.04 +0.004
U 3.175 MIN 0.125 MIN
Y 0.25 MAX. 0.010 MAX.
w 1.04 +0.05 0.041+0.002
X 2.54 MIN 0.100 MIN




