DATA SHEET

NEC / MOS INTEGRATED CIRCUIT
MC-42S4000LAB32

4 M-WORD BY 32-BIT DYNAMIC RAM MODULE (SO DIMM)
FAST PAGE MODE

Description
The MC-42S4000LAB32 is a 4,194,304 words by 32 bits dynamic RAM module {Small Outline DIMM) on which
8 pieces of 16 M DRAM: uPD42517800L 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

+ CAS before RAS self refresh, CAS before RAS refresh, RAS only refresh, Hidden refresh
+ 4,194,304 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-4254000LAB32-A60 80 ns 110 ns 1,448 mW
4.32mwW
MG-4284000LAB32-A70 70 ns 130 ns 1,304 mW my
(CMOSlevel input)
MC-4254000LAB32-A80 80 ns 150 ns 1,160 mW

« 2,048 refresh cycles/128 ms
+ 72-pin dual in-line memory module (Pin pitch = 1.27 mm)
+ 8Single +3.3 V £0.3 V power supply

Ordering Information

A .
Part number ct(:;sAth.l)me Package Mounted devices
MC-4254000LAB325A-AB0 60 ns 72-pin Dual In-line Memory Module 8 pieces of uPD42517800LGS5
MC-4284000LAB328A-A70 70 ns (Socket Type) {400 mil TSOP (11))

MC-42S4000L AB32SA-AS0 80 ns Edge connector: Gold plated [Double side]

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

Document No. M10055EJ5V0DS00 (5th edition) . . .
Date Published December 1998 N The mark * shows major revised points.

Printed in Japan

© NEC Comporation 1994
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Pin Configuration

72-pin Dual In-line Memory Module Socket Type (Edge connector : Gold plated)
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MC-42S4000LAB32SA

. Address Inputs

[Row: AO0-A10, Column: AO0-A9]

A0 - A10
/00 - /031
RASO - RAS3
CASO - CAS3
WE

PD1 - PD7
Vee

GND

NC

Data Inputs/Outputs
Row Address Strobe

. Column Address Strobe
. Write Enable

Presence Detect Pins
Power Supply

Ground

No connection

The internal connection of PD pins (PD1 to PD7).

Pin Pin Access time

name No. 60 ns 70 ns 80 ns
PDA 11 GND GND GND
PD2 66 NC NC NC
PD3 67 GND GND GND
PD4 68 GND GND GND
PD5 69 NC GND NC
PD6& 70 NC NC GND
PD7 71 GND GND GND
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Block Diagram

RASO © O RAS1
CAS0 ©
WE O
¥ ¥ ¥ ¥
/00 Ow— w1101 CAS RAS WE /01 CAS RAS WE
oY= P — 7 1102
1102 Oa—» 1103 /03
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_ SEF OEF L
CAS3 O
; 1 1 + 4 ¥
/024 O=— w1101 CAS RAS WE /01 CAS RAS WE
/025 Oa—»] 1102 /02
/026 Ca— = /03 1103
/027 Cu— = 1104 1104
/028 Oa—» /05 De 1105 D7
/029 O—=! /06 e
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AD-A10C = Do-D7

Vec © = D0-D7
L cocr

GND © = Do-D7

Remark DO - D7 : uPD42517800L
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Electrical Specifications
+ All voltages are referenced to GND.
+ After power up (Vcc = Veoming), 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.

Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit
Voltage on any pin relative to GND Vr —0.5to +4.6 A
Supply voltage Voo -0.5to +4.6 \')
Output current lo 20 mA
Power dissipation Po 8 w
Operating ambient temperature Ta 0to +70 C
Storage temperature Tsig —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 inthe operational section ofthis specification. Exposureto Absolute Maximum Rating
conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply voltage Veo 3.0 3.3 3.6 \Y
High level input voltage ViH 2.0 Voo +0.3 v
Low level input voltage Vi -0.3 +0.8 A
Operating ambient temperature Ta 0 70 C

Capacitance (Ta =25 'C, f =1 MHz)

Parameter Symbol Test condition MIN. TYP. MAX. Unit

Input capacitance Cit AQ0-A10 55 pF
Ce | WE 71
Cs | RASO- RAS3 30
Cia TASO - CAS3 24

Data input/output capacitance Cio 1400 - 11031 19 pF
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DC Characteristics (Recommended Operating Conditions unless otherwise noted)

Parameter Symbol Test condition MIN. MAX. Unit Notes
Operating current felel] RAS, CAS cycling trac = 60 ns 402 mA 1,23
the = trc tam) trac = 70 ns 362
lo=0mA
trac = B0 ns 322
Standby current lcce m CAS > Vi (MINY lo=0mA 4.0 mA
%,mEVCG—O.ZV lo=0mA 1.2
‘RAS only refresh current lcca RAS cycling trac = 80 ns 402 mA 1,2,3,4
CAS > Vi) trac = 70 ns 362
tre = tro an
lo=0 mA trac = 80 ns 322
Operating current lcca RAS < VL (ax ), CAS cycling trac = 80 ns 282 mA 1,2, 5
{Fast page mode) trc = tro painy trac = 70 ns 242
lo=0mA
trac = 80 ns 202
CAS before RAS lces RAS cycling trac = 80 ns 402 mA 1,2
refresh current tre = tRc MmN taac = 70 ns 362
lo=0mA
trac = 80 ns 322
CAS before RAS lccs CAS before RAS refresh: tras < 300 ns 3.2 mA 1,2
long refresh current trc =62.5 us
RAS, CAS :
Voo —=0.2 V < ViH € ViH (Max)
ovsvLL02V
Standby: tras <1 ns 3.6
RAS, CAS> Voc —0.2V
Address : Vi or Vi
WE : Vi
lo =0 mA
CAS before RAS lec? m, CAS: 1.6 mA 2
self refresh current trass = 5ms

Voo —=0.2 V < ViH € ViH (Max)
ovsvVigo2y
lo =0 mA

Input leakage current I Vi=0to36YV -5 +5 HA
All other pins not under test = 0 V

Qutput leakage current low Vo=0to38YV -5 +5 HA
Output is disabled (Hi-Z)

High level output voltage Vor lc = —-2.0 mA 2.4

Low level output voltage VoL o = +2.0 mA 0.4

Notes 1. lcot, lcos, locs, locs and locs depend on cycle rates (frc and tpo).
2. Specified values are obtained with outputs unloaded.
3. lccr and Iccs are measured assuming that address can be changed once or less during RAS < ViL max)
and CAS = Vin iny.
lcea is measured assuming that all column address inputs are held at either high or low.
5. locsis measured assuming that all column address inputs are switched only once during each fast page
cycle.
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AC Characteristics (Recommended Operating Conditions unless otherwise noted)
AC Characteristics Test Conditions

(1) Input timing specification (2) Output timing specification

VIH (Miny =20V Von vy =2.0V

ViL (maxy = 0.8V

VoL (maxy =08V

(3) Output load condition

<
l{e)
100 pF 870 O
CL]; i
Common to Read, Write Cycle
lrac = 60 ns lrac = 70 ns lrac = 80 ns
Parameter Symbol Unit [Noles
MIN. [ MAX. | MIN. | MAX. | MIN. [ MAX.
Read / Write cycle time tre 110 - 130 - 150 - ns
RAS precharge time trp 40 - 50 - 80 - ns
CAS precharge time toen 10 - 10 - 10 - ns
WS pulse width tras 60 10,000 70 10,000| 80 10,000( ns 1
as pulse width tcas 15 (10,000] 18 (10,000 20 [10,000| ns
RAS hold time trsH 15 - 18 - 20 - | ns
CAS hold time tese | 60 - | 70 - | =0 - | ns
RAS to CAS delay time trao 20 | 45 | 20 52 | 25 | 60 | ns | 2
RAS o column address delay time trap 15 30 15 35 17 40 ns 2
CAS to RAS precharge time tcre 5 - 5 - 5 - ns 3
Row address setup time tasr 0 - 0 - 0 - ns
Row address hold time tran 10 - 10 - 12 - ns
Column address setup time tasc 0 - 0 - 0 - ns
Column address hold time toan 15 - 15 - 15 - ns
CAS to data setup time toz 0 - 0 - 0 - ns
Transition time (rise and fall) tr 3 50 3 50 3 50 ns
Refresh time trer - 128 - 128 - 128 | ms
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Notes 1. In CAS before RAS refresh cycles, trasmaxy is 100 ps.
If 10 ps < tras < 100 ps, RAS precharge time for CAS before RAS self refresh (tres) is applied.
2. For read cycles, access time is defined as follows:
Input conditions Access time Access time from RAS
trap < trap (maxy and treo < trep (vax) trac (max ) trac (max )
trap » trap (max) and treo < troo max) tas (vax) tra + taa (max)
troo > trop (Max) toac (max ) treo + tcac max)
trap (Max) and trop (Max) are specified as reference points only ; they are not restrictive operating
parameters. They are used to determine which access time (irac, taa or tcac) is to be used for finding
out when output data will be available. Therefore, the input conditions trap > trap (max) and treo > trop
tax) will not cause any operation problems.
3. tcre(min) requirement is applied to RAS, CAS cycles.
Read Cycle
Parameter Symbol trac = 60 ns trac = 70 ns trac = 80 ns Uriit |Notes
MIN. | MAX. [ MIN. | MAX. [ MIN. | MAX.
Access time from RAS trac - 60 - 70 - 80 ns 1
Access time from CAS tcac - 15 - 18 - 20 ns 1
Access time from column address taa - 30 - 35 - 40 ns 1
Columnn address lead time referenced to RAS traL 30 - 35 - 40 - ns
Read command setup time tros 0 - 0 - 0 - ns
Read command hold time referenced to RAS tRRH 0 - 0 - 0 - ns 2
Read command hold time referenced to CAS traH 0 — 0 — 0 — ns 2
Output buffer turn-off delay time from CAS torr 0 13 0 15 0 15 ns 3
Notes 1. For read cycles, access time is defined as follows:
Input conditions Access time Access time from RAS
trap < trap (vax) and troo < tRoD (Max) trac max) trac (vax)
trap > traD (vax.) and troo € tRop Max) taa sy tran + tas (v
treo = troo mmax) toac max treo + tcac max)
trap (maxy and treo (max) are specified as reference points only; they are not restrictive operating
parameters. They are used to determine which access time (irac, taa or tcac) is to be used for finding
out when output data will be available. Therefore, the input conditions trap= tRAD (MAX) and trReD = tReD
tax) will not cause any operation problems.
2. Either trcH (miny or tRRH (Min should be met in read cycles.

torF max.) defines the time when the output achieves the condition of Hi-Z and is not referenced to Von
or VoL.
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Write Cycle
trac = 60 ns trac = 70 ns trac = 80 ns
Parameter Symbol Unit [Notes
MIN. | MAX. | MIN. [ MAX. | MIN. [ MAX
'WE hold time referenced to CAS tweH 10 - 10 - 15 - ns 1
WE setup time twes 0 - 0 - 0 - ns 2
Data-in setup time tos 0 - 0 - 0 - ns 3
Data-in hold time toH 10 - 15 - 15 - ns 3

Notes 1. In early write cycles, tweh (ming should be met.
2. |If twes = twos M, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle.
3. tosmy) and ton iy are referenced to the CAS falling edge in early write cycles.

Fast Page Mode

trac = 60 ns trac = 70 ns trac = 80 ns
Parameter Symbol Unit | Nole

MIN. [ MAX. | MIN. | MAX. | MIN. [ MAX.

Fast page mode cycle time tec 40 - 45 - 50 - ns

Access time from CAS precharge tace - 35 - 40 - 45 ns

RAS pulse width trase 60 |125,000] 70 [125000/ 80 (125000| ns

CAS precharge time tcp 10 - 10 - 10 - ns

RAS hold fime from CAS precharge tRHCP 35 - 40 - 45 - ns

Refresh Cycle

trac = B0 ns trac = 70 ns trac = 80 ns
Parameter Symbol Unit | Note

MIN. | MAX. | MIN. | MAX. | MIN. [ MAX.
CAS setup time tcsr 5 - 5 - 5 - ns
TAS hold time (% before RAS refresh) terr 10 - 10 - 10 - ns
RAS prechargem held time trrc 5 - 5 - 5 - ns
RAS pulse width (m before RAS self refresh) trass 100 - 100 - 100 - is
RAS precharge time (WS before RAS self refresh) trrs 110 - 130 - 150 - ns
CAS hold fime (ﬁ before RAS self refresh) tens =50 - =50 - =50 - ns
WE setup time twsr 10 - 10 - 10 - ns
WE hold time twr | 15 - 15 - 15 - | ns
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Read Cycle
trc
tras tre .
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Early Write Cycle
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Fast Page Mode Read Cycle

RAS

CAS

Address

11O

ViH-
Vi

Vine
Vi-

ViH-
Vi

ViH-

trasp trp
3—\ trHcP ZZ Y
: \_
- tosH . - trc - tRsH
toae treo N tcas top tcas tep | toas forn
\ \ Zl_\ J—L\ 7 b
trao taa
task | |traH tasc toan tasc toan tasc | toan
[ o
y A | i b
Row Col. Col. | Col.
¥, ¥ N
treH
trcs treH|  fres treH|  [tRes|
el tRRH
4 \ /l \ /l _z : : :
- trac = o tace tace
| taa far fa |, toFF
toac torr tcac tore tcac
oz tolz torz,
i \ i ' X i 7 A Hi-Z
SN 1 o7 S Q Data out E—--'-- Data out E—-'--Z-Q Data out 2-----'— -------
h 7 b

Remark Inthe fast page mode, read and write cycles are available for each of the consecutive CAS cycles within

the same RAS cycle.
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Fast Page Mode Early Write Cycle
_ trasp LA
RAS x::: _sxt tRHCP )[_S_‘
tesH trc tRsH
tere - treo e teas | ter | tcas o leternl L toas I e
SV Y I\ 7 \
CAS | j \5 J \ b \ / \
trap - fRaL
tasr| [tran tasc toan tasc tcan tasc | toan
Vin- — X :_‘1
Address - X)]‘ Row Col. Col. IEQXX)]‘ Col.
twos _ twen twes twcH twos tweH
= Vi
RSN\ 2 A Y 77////// /4
E__ ton tos ton | tos ton
A VAVAVAVAVAVAY & . 3 . VAV VV\VNVN\\/
O v A\ A’A’A‘A’A‘ | Datain Datain ’A’A‘A AYA' A’A’A‘A

Remark Inthe fast page mode, read and write cycles are available for each of the consecutive CAS cycles within

12
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CAS Before RAS Self Refresh Cycle

< trass trrs
—— Vo X
RAS Vil \_ « iz tCRP\
N
- trrc
tors tePn
tcsm - >
— Vi L
CAS Vi JI f,‘j ;L / \
twsr| | twHr

i “
/A TTITTII111 ALIEEERRRRRRRRRRRRRRRRNY

Remark Address : Don't care /O : 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
long RAS only refresh (both distributed and burst), 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 2,048 times within a 32 ms interval just before and after setting CAS before
RAS self refresh.

{2) Normal Combined Use of CAS Before RAS Self Refresh and Long RAS Only Refresh
When CAS before RAS self refresh and RAS only refresh are used in combination, please perform RAS only
refresh 2,048 times within a 32 ms interval just before and after setting CAS before RAS self refresh.

(3) IFtrass gainy is not satisfied at the beginning of CAS before RAS self refresh cycles (tras < 100 us), CAS before
RAS refresh cycles will be executed one time.
If 10 us < tras < 100 us, RAS precharge time for CAS before RAS self refresh (trrs) is applied.
And refresh cycles (2,048/128 ms) should be met.

For details, please refer to How to use DRAM User’'s Manual.
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CAS Before RAS Refresh Cycle

< tro e tro N
tras | tre tras | tre
== Vi \ ¥ \ 4 N
RAS | = \‘ J/ g( J] N\
CRP
[ret—am=|
tosr_| | ftoHR trPC Llesr | [ ftorr trrc tcen
- Y Y 7 X
cAs Vv \ / \\ / \ /' N
Vi 5 F. LY Z
tweR | | twHR twsr twHR

w - [1]] \ / ALLARARRARRRARANY

Remark Address : Don't care I/O: Hi-Z

RAS Only Refresh Cycle

trc tre
fras | tre tras | tre
Ve T\ k \ 4 b
RAS Vi X‘ S( k \
tere
trrc e
tore tern
—= Vi 4 X 4 X
CAS Vi _/ \_/ \_
tasr tran tasr il

a3 KOO e KXCQXRKAXN__=o XK

Remark WE: Don'tcare I/OQ: Hi-Z
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Hidden Refresh Cycle (Read)
tre tre
tras < trr ol e tras o tre
- Ve  \ I
RAS \‘ r/ \‘ ) ;\
ferp - trep o fms tom 1, torn N
e Vi 4 X f 3
CAS Vi / \\‘ L \
traD traL N
tasr tRAH tasc fcan
Address Vi m Row Col
Vi- ’
_ |tRes bR
= Vi 4 X
e LI AANAMARRRARRNANY
[ trac _
! taa torF
tcac
A Hi-Z
/O Data out E --------------- e
¥
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Hidden Refresh Cycle (Write)

RAS RA: | RP
Y Al_! / 3
RAS \ N J] N\
t

A N\ / N
Address g:f__ XXE%ZDW :§<X>(_ Col. :

AN S/ ' ARR AN AARRANY
o - XXRRXXXERRN o XXX XXX KRR XK
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Package Drawing

72PIN DUAL IN-LINE MODULE (SOCKET TYPE)

S
(OPTIONAL HOLES) ™

K_

7

./

of
= b
D
b
=)
b

.

J

detail of (A) part

L

ITEM MILLIMETERS  INCHES
A 59.60+0.13  2.35£0.006
c 44 45 1.750
F 8.255 0.325
H 127 (T.P)  0.050 (T.P.)
[ 7.62 0.300
J 2.03+0.13 0.080*3-992
K 3.175¢0.13  0.12520.006
L 17.78 0.700
M 254013 1.000£0.006
N 3.81 MAX.  0.150 MAX.
P R2.0 R0.079
Q R2.0 R0.079
8 $1.8 $0.071
T 1.020.1 0.039+9-892
u 3175 MIN.  0.125 MIN.
v 0.25 MAX.  0.010 MAX.
w 1.04£0.05 0.041£0.002
X 2.54 MIN. 0.100 MIN.

M725-50A2-2
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[MEMO]

18



NEC

MC-4254000LAB32

NOTES FOR CMOS DEVICES

(1) PRECAUTION AGAINST ESD FOR SEMICONDUCTORS

Note: Strong electric field, when exposed to a MOS device, can cause destruction

of the gate oxide and ultimately degrade the device operation. Steps must
be taken to stop generation of static electricity as much as possible, and
quickly dissipate it once, when it has occurred. Environmental control must
be adequate. When it is dry, humidifier should be used. It is recommended
to avoid using insulators that easily build static electricity. Semiconductor
devices must be stored and transported in an anti-static container, static
shielding bag or conductive material. All test and measurement tools
including work bench and floor should be grounded. The operator should
be grounded using wrist strap. Semiconductor devices must not be touched
with bare hands. Similar precautions need to be taken for PW boards with
semiconductor devices on it.

(2) HANDLING OF UNUSED INPUT PINS FOR CMOS

Note: No connection for CMOS device inputs can be cause of malfunction. If no

connection is provided to the input pins, it is possible that an internal input
level may be generated due to noise, etc., hence causing malfunction. CMOS
devices behave differently than Bipolar or NMOS devices. Input levels of
CMOS devices must be fixed high or low by using a pull-up or pull-down
circuitry. Each unused pin should be connected to Voo or GND with a
resistor, if it is considered to have a possibility of being an output pin. All
handling related to the unused pins must be judged device by device and
related specifications governing the devices.

@ STATUS BEFORE INITIALIZATION OF MOS DEVICES

Note: Power-on does not necessarily define initial status of MOS device. Production

process of MOS does not define the initial operation status of the device.
Immediately after the power source is turned ON, the devices with reset
function have not yet been initialized. Hence, power-on does not guarantee
out-pin levels, /0 settings or contents of registers. Device is not initialized
until the reset signal is received. Reset operation must be executed imme-
diately after power-on for devices having reset function.
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[MEMO]

No part of this document may be copied or reproduced in any form or by any means without the prior written
consent of NEC Corporation. NEC Corporation assumes no responsibility for any errors which may appear in
this document.

NEC Corporation does not assume any liability for infringement of patents, copyrights or other intellectual property
rights of third parties by or arising from use of a device described herein or any other liability arising from use
of such device. No license, either express, implied or otherwise, is granted under any patents, copyrights or other
intellectual property rights of NEC Corporation or others.

While NEC Corporation has been making continuous effort to enhance the reliability of its semiconductor devices,
the possibility of defects cannot be eliminated entirely. To minimize risks of damage or injury to persons or
property arising from a defect in an NEC semiconductor device, customers must incorporate sufficient safety
measures in its design, such as redundancy, fire-containment, and anti-failure features.

NEC devices are classified into the following three quality grades:

"Standard", "Special”, and "Specific". The Specific quality grade applies only to devices developed based on a
customer designated "quality assurance program” for a specific application. The recommended applications of
a device depend on its quality grade, as indicated below. Gustomers must check the quality grade of each device
before using it in a particular application.

Standard: Computers, office equipment, communications equipment, test and measurement equipment,
audio and visual equipment, home electronic appliances, machine tools, personal electronic
equipment and industrial robots

Special: Transportation equipment (automobiles, trains, ships, etc.), traffic control systems, anti-disaster
systems, anti-crime systems, safety equipment and medical equipment (not specifically desighed
for life support)

Specific:  Aircrafts, aerospace equipment, submersible repeaters, nuclear reactor control systems, life
support systems or medical equipment for life support, etc.

The quality grade of NEC devices is "Standard” unless otherwise specified in NEC's Data Sheets or Data Books.
If customers intend to use NEC devices for applications other than those specified for Standard quality grade,
they should contact an NEC sales representative in advance.

Anti-radioactive design is not implemented in this product.
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