DATA SHEET

NEC/ MOS INTEGRATED CIRCUIT
1PD42S4400L, 424400L

3.3 V OPERATION 4 M-BIT DYNAMIC RAM
1 M-WORD BY 4-BIT, FAST PAGE MODE

Description

The zPD42S4400L, 424400L are 1,048,576 words by 4 bits dynamic CMOS RAMs. The fast page mode
capability realize high speed access and low power consumption.

Besides, the uPD42S4400L can execute CAS before RAS self refresh.

These are packaged in 26-pin plastic TSOP(II} and 26-pin plastic SOJ.

Features

* 1,048,576 words by 4 bits organization + Single +3.3 V £ 0.3 V power supply
+ Fast page mode

» Fast access and cycle time

Power Fast pa d
W . Access time R/W cycle time p.ge mode

Part number consumption (MAX.) (MIN) cycle time
Active (MAX.) ’ ) (MIN.}
1PD42S44001-A60, 424400L-A60 288 mW 60 ns 120 ns 40 ns
#PD42S4400L-A70, 424400L-A70 252 mW 70 ns 130 ns 45 ns
uPD42S4400L-A80, 424400L-A80 216 mW 80 ns 150 ns 50 ns
uPD4254400L-A10, 424400L-A10 180 mW 100 ns 180 ns 60 ns

* The uPD42S4400L can execute CAS before RAS self refresh

Pawer consumption
Refi
Part number Refresh cycle efresh at standby (MAX.)
uPD42S4400L 1,024 cycles/128 ms CAS before RAS self refresh, 0.36 mW
CAS before RAS refresh, {CMOS level input)
RAS only refresh, Hidden refresh
pPD424400L 1,024 cycles/16 ms CAS before RAS refresh, 1.8 mW
RAS only refresh, (CMOS level input)
Hidden refresh

» Multiplexed address inputs ... Row address: AQ0-A9, Column address: A0-A9

The information in this d is subj to chi without notice.

1C-3082C (Japan)
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NEC uPD42S4400L, 424400L

Ordering Information

Part number Ao::;s:xt.i;ne Package Refresh
#PD42S4400LGS-A60 60 ns 26-pin Plastic TSOP (11) CAS before RAS self refresh
u#PD42S4400LGS-AT0 70 ns {300 mil) CAS before RAS refresh
pPD42S4400LGS-A80 80 ns RAS only refresh
UPD42S4400LGS-A10 100 ns Hidden refresh
uPD42S4400LLA-AB0 60 ns 26-pin Plastic SOJ
1PD42S4400LLA-A70 70 ns (300 mil)

#PD42S4400LLA-A80 80 ns

1PD42S4400LLA-A10 100 ns

#PD424400LGS-A60 60 ns 26-pin Plastic TSOP (II) CAS before RAS refresh
pPD424400LGS-A70 70 ns {300 mil) RAS only refresh
uPD424400LGS-A80 80 ns Hidden refresh
pPD424400LGS-A10 100 ns

pPD424400LLA-AB0 60 ns 26-pin Plastic SOJ

pPD424400LLA-A70 70 ns (300 mil)

pPD424400LLA-ABD 80 ns

uPDA424400LLA-A10 100 ns
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NEC

uPD42S54400L, 424400L

Pin Configurations (Marking Side)

26-pin Plastic TSOP (II) (300 mil}

./
1101 Qe 1 26 —O GND
1102 O<—n] 2 25 O 1/04
WEO—>1 3 24 |«+—0 1/03
RASO—> 4 Fg?g 23 |«—0O CAS
A3O— 5 L3 2|—00E
1
2
ACO— 9 18}«—0 A8
A1 O—={10 17 —0 A7
A20— 11 16 =—0 AB
A3 O—=12 15—0O A
Vee O—]13 14}«—0 A4
A0 to A9 . Address Inputs
1/01 to 1/04 : Data Inputs/Outputs
RAS : Row Address Strobe
CAS : Column Address Strobe
WE : Write Enable
OE : Output Enable
Vce : Power Supply
GND : Ground

B L427525 0057702 319 A

26-pin Plastic SOJ (300 mil)

O

1/O1 O] 1
1/02 O=>] 2
WE 0—{3
RAS O—+{4
A3 O—5

A0 O—=~{9
A1 O—>=10
AZO0— 11
A3O—=112
Vee O— 13

vTI00¢v2vad
v1i00¥¥SZYad ™

26 —o anD
25 fe—0 1104
24 >0 1103
23{«—0 CAS
22}+—C0E

18«—C A8

[«—C A7

16 [«—QO A6

[0 A5
[«—O A4
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NEC

uPD42S4400L, 424400L

Block Diagram

Row Decoder

1,024

Memory
Cell
Array

1,024 x 1,024 x 4

1,024 x4

Sense Amplifier

e 11

ﬁA‘S O—»
— Clock
CAS O Generator
WE O]
Y
Vee O— EAS before
GND O RAS Counter
Row
Address
Buffer
AO X0-X9
o [
A9
Column
Address
Buffer Y0 -Y9
702

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003

Column Decoder

Data

Output

Buffer

Data
Input
Buffer

-

o1
to
1104



NEC uPD42S4400L, 424400L

Input/Output Pin Functions
The uPD42S4400L, 424400L have input pins RAS, CAS, WE, OE, A0 to A9 and input/output pins I/O1 to

1104,

Pin name Input/Qutput Function

RAS Input RAS activates the sense amplifier by latching a row address and select-

{Row address strobe) ing a corresponding word line.
It refreshes memory cell array of one line selected by the row address.
It also selects the following function.

« CAS before RAS refresh

CAS Input CAS activates data input/output circuit by latching column address and

(Column address strobe) selecting a digit line connected with the sense amplifier.

A0 to A9 Input Address bus.

(Address inputs) Input total 20-bit of address signal, upper 10-bit and lower 10-bit in
sequence (address multiplex method).
Therefore, one word is selected from 1,048,5676-word by 4-bit memory
cell array.
n actual operation, latch row address by specifying row address and
activating RAS.
Then, switch the address bus to column address and activate CAS.
Each address is taken into the device when RAS and CAS are activated.
Therefore, the address input setup time (tass, tasc) and hold time (tran,
tcan) are specified for the activation of RAS and CAS.

WE Input Write control signal.

{Write enable) Write operation is executed by activating m, CAS and WE.

OE Input Read control signal.

{Output enable) Read operation can be executed by activating RAS, CAS and OE.
lf‘Vﬁ is activated during read operation, OE is to be ineffective in the
device.
Therefore, read operation cannot be executed.

1101 to /O4 Input/Output | 4-bit data bus.

(Data inputs/outputs) 1/01 to I/O4 are used to input/output data.

W Lu2?525 0057704 191 WA
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NEC 1PD42S4400L, 424400L

Electrical Specifications
* 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.

Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit
Voltage on any pin relative to GND Vr -0.5 to +4.6 Vv
Supply voitage Vec -0.5 to +4.6 Vv
Output current lo 20 mA
Power dissipation Po 1
Operating ambient temperature Ta . 0to +70 °C
Storage temperature Tstg -565 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. Exposureto Absolute Maximum Rating
conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply voltage Vee 3.0 33 3.6 v
High leve! input voltage Vis 2.0 Vee +0.3 v
Low ilevel input voltage Viu -0.3 +0.8 v
Operating ambient temperature Ta [} 70 ‘c

Capacitance (Ta=25°C, f = 1 MHz)

Parameter Symbol Test Condition MIN. TYP. MAX. Unit
Input capacitance Cn Address 5 pF
Ci RAS, CAS, WE, OE 7
Data input/output capacitance Cwo 1o 7 pF

704

BB Ly27?525 0057705 028 W@

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003



NEC

uPD42S4400L, 424400L

DC Characteristics (Racommended operating conditions uniess otherwise noted)

Parameter Symbol Test Condition MIN. { MAX.| Unit | Notes
Operating current fect RAS, CAS Cycling trac = 60 ns 80 mA | 1,23
tre = tRC (MIN) trac = 70 ns 70
lo=0mA trac = 80 ns 60
taac = 100 ns 50
Standby | uPD42S4400L lcc2 RAS, CAS > Vit iy, lo = 0 mA 0.5 | mA
current RAS, CAS 2 Vec - 0.2V, lo = 0 mA 0.1
uPD424400L RAS, CAS > Vi min, fo = 0 mA 2.0
RAS, CAS 2 Vcc - 0.2V, lo= 0 mA 0.5
RAS only refresh current lees RAS Cycling, CAS > Viuminy | trac = 60 ns 80 mA |1,23.4
tre = tacminy, lo = 0 MA trac = 70 NS 70
trac = 80 ns 60
trac = 100 ns 50
Operating current lece RAS < ViLmax), CAS Cycling | trac = 60 ns 70 | mA [1,2,5
(Fast page mode) tec = tecminy, lo = 0 MA trac = 70 ns 60
tac = 80 ns 50
taac = 100 ns 40
CAS before RAS lces RAS Cycling trac = 60 ns 80 mA 1.2
refresh current tAC = tRC (MIN} trac = 70 ns 70
lo=0mA trac = 80 ns 60
trac = 100 ns 50
CAS before RAS lecs CAS before RAS refresh : tras < 200 ns 100 | wA 1,2
long refresh current tac = 125.0 ps
{1,024 Cycles / 128 ms, RAS, CAS :
only for the yPD4254400L) Vee - 0.2 V < Vi < Vinmax)
ovVsvis0.2V
Standby : thas < 1 us 150 HA 1,2
RAS, CAS 2 Vec - 0.2V
Address : Vit or ViL
WE, OE: Vi
lo=0mA
CAS before RAS lecr RAS, CAS : 100 pA 2
self refresh current trass = 5 ms
(only for the uPD42S4400L) Vee - 0.2 V £ ViH £ Vimax)
ovVsVLL0.2V
lo=0mA
Input leakage current hhw Vi=0to3.6V -5 +5 HA
All other pins not under test = 0 V
Qutput leakage current fow Vo=0to 3.6V -5 +5 uA
Output is disabled (Hi-Z)
High level output voltage Vou lo=-2.0 mA 2.4 \
Low level output voltage Vou lo = +2.0 mA 0.4 v
Notes 1. lccy, lces, lecs, lees and lecs depend on cycle rates (trc and tec).
2. Specified values are obtained with outputs unloaded.

M Luy27?525 005770b Thy HE
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NEC e ©PD42S4400L, 424400L

3. lcc1and lccs are measured assuming that address can be changed once or less during RAS < ViLmax.

and CAS 2 ViH (MiNJ.
4. lcc3 is measured assuming that all column address inputs are held at either high or low.
5. lcca is measured assuming that all column address inputs are switched only once during each fast

page cycle.
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NEC

uPD42S4400L, 424400L

AC Characteristics (Recommended Operating Conditions unless otherwise noted)

AC characteristics Test Conditions

{1} Input timing specification

VIH MmNy =2.0V

Vil max) =0.8V

—>—i—

tr=5ns

(3} Loading conditions are 100 pF + 1 TTL.

Common to Read, Write, Read Modify Write Cycle

Vou ming =2.0V

VoL (max) =0.8V

{2) Output timing specification

Parameter Symbol trac =60 ns | trac=70ns | trac =80 ns | trac = 100 ns Unit INotes
MIN. | MAX. | MIN. | MAX. { MIN. | MAX. | MIN. | MAX,

Read / Write Cycle Time tre 120 - 130 - 150 - 180 - ns
RAS Precharge Time trp 50 - 50 - 60 - 70 - ns
CAS Precharge Time teen 10 - 10 - 10 - 10 - ns
RAS Pulse Width tRas 60 |10,000( 70 {10,000 80 {10,000 100 [10,000| ns
CAS Pulse Width tcas 20 |10,000] 20 [10,000] 20 ([10,000| 25 |10,000( ns
RAS Hold Time thsu 20 - 20 - 20 - 25 - | ns
CAS Hold Time tesu 60 - 70 - 80 - | w0 | - |ns
RAS to CAS Delay Time tRco 20 40 20 50 25 60 25 70 | ns | 1
RAS to Column Address Delay Time | trao 15 30 15 35 17 40 17 50 ns 1
CAS to RAS Precharge Time tcre 10 - 10 - 10 - 10 - ns 2
Row Address Setup Time tasr 0 - Q - 0 - 0 - ns
Row Address Hold Time tRaH 10 - 10 - 12 - 12 - ns
Column Address Setup Time tasc 0 - (o} - 0 - 0 - ns
Cotumn Address Hold Time teaH 15 - 15 - 15 - 20 - ns
OE Lead Time Referenced to RAS toes 0 - 0 - 0 - - ns
CAS to Data Setup Time towz 0 - 0 - 0 - - ns
OE to Data Setup Time toz 0 - 0 - 0 - - ns
OE to Data Delay Time toeo 15 - 15 - 20 - 25 - ns
Transition Time (Rise and Fall) tr 3 50 3 50 3 50 3 50 ns
Refresh Time HPD42S4400L tREF - 128 - 128 - 128 - 128 ms 3

nPD424400L - 16 - 16 - 16 - 16 ms

mm Lu2?7525 0057708 437 W
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NEC

pPD42S4400L, 424400L

Notes 1. For read cycles, access time is defined as follows:

Input Conditions

Access Time

Access Time from RAS

tRAD < tRAD iMaX ) and trep < tRCD (MAX) trac (Max) tRAC (MAX )}
tRAD > traD (Max) and taco < taco max.) tAa (MAX ) trAD + tAA (MAX)
tRCO > tRCO (MAX ) tCAC (MAX.) TRCD + tCAC (MAX}

trap (vax; 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 data will be available. Therefore, the input conditions trab > trRap imax ) and tRcD = tRCD (MAX.)

will not cause any operation problems.

2. tcre MmNy requirement is applied to RAS, CAS cycles preceded by any cycle.
3. This specification is applied only to the uPD42S4400L.

Read Cycle
trac = 60 ns trac = 70 ns trac = 80 ns | trac = 100 ns
Parameter Symbol Unit {Notes
MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
Access Time from RAS trac - 60 - 70 - 80 - 100 ns 1
Access Time from CAS teac - 20 - 20 - 20 - 25 ns 1
Access Time from Column Address taa - 30 - 35 - 40 - 50 ns 1
Access Time from OE tosa - 20 - 20 - 20 - 25 ns
Column Address Lead Time tRaL 30 - 35 - 40 - 50 - ns
Referenced to RAS
Read Command Setup Time trcs 0 - ] - [} - 0 - ns
Read Command Hold Time tRRH 10 - 10 - 10 - 10 - ns 2
Referenced to RAS
Read Command Hold Time tReH 0 - 0 - 0 - 0 - ns 2
Referenced to CAS
Qutput Buffer Turn-off Delay toez 0 15 0 16 0 20 /] 25 ns 3
Time from OE
Qutput Buffer Turn-off Delay torr o 15 0 15 [} 20 0 25 ns 3
Time from CAS

Notes 1. For read cycles, access time is defined as follows:

Input Conditions Access Time Access Time from RAS
trap £ trAD (MaX) and trRCD < tRCD (MAX) tRaC (MAX } TRAC (MAX )
tRAD > tRAD iMax) 8Nd trReo < trep (Max.) 1AA (MAX) tRAD + tAA (MAX)
trCD > tRCD IMAX.} TCAC (MAX) tRCD + tCAC (MAX)

trap (Max.) and trep (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 taap > trap (vax.) and trcp 2
trep (max.) will not cause any operation problems.
2, Either treH (MiNy OF trrH (ming should be met in read cycles.
3. torr (Max) and toezimax. define the time when the output achieves the condition of Hi-Z and is not

referenced to Vou or Vot.
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NEC ©PD42S4400L, 424400L

Write Cycle
Parameter Symbol trac = 60 ns trac = 70 ns trac = B0 ns | trac = 100 ns Unit |Notes
MIN. | MAX. | MIN. [ MAX. [ MIN. | MAX. | MIN. | MAX.
'WE Hold Time Referenced to CAS | twew 15 - 16 - 15 - 20 - ns 1
'WE Pulse Width twe 15 - 15 - 15 - 20 - | ns |
'WE Lead Time Referenced to RAS tRwL 20 - 20 - 20 - 25 - ns
'WE Lead Time Referenced to CAS | towm 15 - 15 - 15 - 20 - ns
'WE Setup Time twes 0 - 0 - 0 - 0 - |ns| 2
OE Hold Time togn 0 - 0 - 0 - 0 - ns
Data-in Setup Time tos 0 - 0 - o} - L] - ns 3
Data-in Hold Time toH 15 - 15 - 15 - 20 - ns 3

Notes 1. twemin) is applied to late write cycles or read modify write cycles. In early write cycles, twen (N
should be met. )
2. Iftwes 2 twes(ving, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle.
3. tosvin) and torving are referenced to the CAS falling edge in early write cycles. In late write cycles
and read modify write cycles, they are referenced to the WE falling edge.

Read Modify Write Cycle

trac = 60 ns trac = 70 ns trac = 80 ns | trac = 100 ns

Parameter Symbol I N TMAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX. Unit | Note
Read Modify Write Cycle Time tAwe 165 - 175 - 200 - 240 - ns
RAS to WE Delay Time tawo | 80 - 90 - 105 | - 130 - | ns| 1
CAS to WE Delay Time tewn 40 - 40 - 45 - 55 - ns | 1
Column Address to WE Delay Time tawp 50 - 55 - 65 - 80 - ns 1

Note 1. Iftwcs > twesming, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle. If tRwb 2 tRWD (MIN., tCWD 2 tCWD (MIN), tAWD 2 tawD (N and tcPWD 2 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 conditions is met, the state of the data out is indeterminate.
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NEC uPD42S4400L, 424400L

Fast Page Mode

trac = 60 ns trac = 70 ns trac =80 ns | trac = 100 ns
Parameter Symbol Unit | Note

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

Fast Page Mode Cycle Time tec 40 - 45 - 50 - 60 - ns

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

RAS Pulse Width trasP 60 [125,000f 70 (125,000 80 (125,000 100 [125,000| ns

CAS Precharge Time tcp 10 - 10 - 10 - 15 - ns

RAS Hold Time from CAS Precharge | trHce 35 - 40 - 45 - 55 - ns

Read Modify Write Cycle Time tPRWC 85 - 90 - 100 - 120 - ns

CAS Precharge to WE Delay Time tepwp 55 - 60 - 70 - 85 - ns 1

Note 1. Iftwcs>twesming, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle. If trwo 2 tRwo (MIN.), tcWD 2 tCwD (MIN.), TAWD = tawp (MiNg and tcPwp 2 tcewo (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 conditions is met, the state of the data out is indeterminate.

Refresh Cycle

trac = 60 ns trac = 70 ns trac = 80 ns trac = 100 ns
Parameter Symbol Unit | Note
MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
CAS Setup Time tesr 10 - 10 - 10 - 10 - ns
CAS Hold Time (CAS before RAS Refresh) | ton 15 - 15 - 15 - 20 - ns
RAS Precharge CAS Hold Time tarc 10 - 10 - 10 - 10 - ns
RAS Pulse Width thass | 100 - 100 - 100 - 100 - us | 1
(CAS before RAS Self Refresh)
RAS Precharge Time taps 130 - 130 - 150 - 180 - ns 1
(CAS before RAS Self Refresh)
CAS Hold Time tens -50 - -50 - -50 - -50 - ns 1
(CAS before RAS Self Refresh)
WE Setup Time twsh 10 - 10 - 10 - 10 - ns
WE Hold Time twHR 15 - 15 - 15 - 20 - ns

Note 1. This specification is applied only to the uPD42S4400L.
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NEC £PD42S4400L, 424400L

Read Cycle
tAc
tras 1rP
=3 V- T Y 2 3
RAS N 7 \
tesH
1CRP tRCOD tRSH tepn
teas
g Vi R 4
N _/ \ \( ] / \_
tRAD tRAL
tasg) | tRaH tasc tcan

[r——{ [
Vin- 4 \ /

TRFE tRRH
we v /L1111 ANANNNNY

o VI \\\\\\I \\\\I AN Y.
o Vo -__-_-----------.H."_Z.------_--____tiLj ................ {@gmﬂ}---ﬂ'ﬁ--,
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NEC

1PD42S4400L, 424400L

Early Write Cycle

RAS

CAS

Address

Vo]

Vie-

Vie-

Vin-
Vi

Vin-
Vie-

Vin-
Vie-

tac

tras

hGld

[

tesH

taeD

tcen

Col

twes

Y|

L

tos

Data in

RRRRRRRRXKXXXXXX

Remark OE : Don't care
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NEC uPD42S4400L, 424400L

Late Write Cycle

1RC

tRAS . t
[
Bre Vwm- T ¥ ¥
RAS Vie- \ ;; \
tesH
tcap trco tRSH teen
v ¥ tcas | l
AAC IH-
cAs U / A\ 4 / \—
trAD
tasr| | _tRaH tasc tcau
- r
Address \\//'“ m Row m Col
L= X h
towr
tRWL '
trcs twe

e
we v [/ N L

ol

t

TOEH

o Vo ’ ALALLAARRARRARARARRANANY

toeo 10s toH

o 5 RRAR) 55T XRAXKRAXKK
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NEC

uPD42S4400L, 424400L

Read Modify Write Cycle

RAS

CAS

Address

Vin-
Vi

Vin-
Vi-

ViH-
Vi-

Vik-
Vie-

== Vi

I/0

I/0

714
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\( V C

_/ N - / / ‘
_tA_sij tmtm tasc tean

mz Row i Col. h A a%a
[ N (/111111
ANNNARRARRRNNN — LARRRRRRRARNY

t | ™
- XXRXRKR)— 4 {RH e

tio_u—l toez

S - S SrTYE S WZ e
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NEC

uPD42S4400L, 424400L

Fast Page Mode Read Cycle

RAS Vi
s
Address \\//'::
WE
S
o Vol
Remark

trasp trp
i\ tRHCP /
R
tesH trc tRSH
tcRP) tRCD tcas tcp tcas tcp teas teen
|
\ fl ! /( !\ / '4
/ K 2 K A R 2 / \
trao trRaL
1ASA| [tRAK tase TCAH tasc| | _teau tasc| [ tca
s
s X 4 Y s X 4 b
Row Col. Col Col
X 7 K A N 7 K A
tRCH
tRes tacH!  {tRCS tRcH| [tres leL! trru
z P 4 y\ /z !\ /z \k z j z j
toes
tace tace
10EA 1OEA 1OEA
toiz toLz toiz
N\l NI/
tRac 1o toez
f TaA l"’ tan L’ taa torF
teac 1oFF tcac tOFF tcag toez
teiz ez 112
Hi- ZIASL X Hi- 4 -
SR . . <y‘ Data out t"—-{y( Data out ;}t"-z-{); Data out SHZo

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.
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NEC uPD42S4400L, 424400L

Fast Page Mode Early Write Cycle

trasp Je 1P f
AAS ViH- SX tRHCP * *
Vie- X 2
tesH tec tRSH
t‘gﬁ_P’ taco teas tep teas |l ter,] tcas R teen
~c Vn- p )t ; { y /
4w _/ \Es____7 XK—JZ N
trRAC
traD 1
ASR | |tRar [tasc tcam tasc tcan tASC | tcan
o o] froe—m-{ ot d—b'
Vit / Y AL \ Y ) 4
o 32 X0 KL KOO0 oo KRR e KXKKRX
K VK 7 K N
twes tWCH twes twek twes tweH
o= V-
™ 2 v N N 777777777
fos toH Josh [ tow tos oM

o 37 XORKXKK_owem  XXXR_oven JOOCK_o2em JXXXXXXXXX

Remarks 1. OE : Don‘t care
2. In the fast page mode, read, write and read modify write cycles are available for each of the
consecutivé CAS cycles within the same RAS cycle.
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NEC

1PD42S4400L, 424400L°

Fast Page Mode Late Write Cycle

1rasp tee
tRHCP
W) 2 N
Vi-
tcsH trc tRsH
tere trco tcas . tcp teas L tep tcas L teen
Fre k- 3 ;,f \ Yy
CAS j
Vi- \ K \i Z
trRaD traL
tasa] {tran | tasc teaH tasc tcaH [tasq tcaH
s \ v \ \ 4 X
Address Vi XX>§ Row §<>§ Col. Col Col
- X 7 X 7 3 7 K 7
towe tow towe
tawe
tRcs twe IRCS twe i tres twe
e Vhe- \ j& Y
Ve o L[] %ji' ]/ N 2L/
toex toEn lc_)g]q
== Vi } 4
% v [L1/]) N ANARRRRRRANY
10ED | tbs _t_zlu’ lgs» tox 10€D th—S— oK
- - 4 Y / X Hi-; 4 Y
/o \\,/'H ------ Mz e Data in Data in H-Z Data in
L~ K 7 K A A y,
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.
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NEC 1PD42S4400L, 424400L

Fast Page Mode Read Modify Write Cycle
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Remark In the fast page mode, read, write and read madify write cycles are available for each of the
consecutive CAS cycles within the same RAS cycle.
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NEC 1PD42S4400L, 424400L

CAS Before RAS Self Refresh Cycle (Only for the uPD4254400L)
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Remark Address, OF : Don'tcare  I/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 selfrefresh and burst CAS before RAS long refresh are used in combination, please
perform CAS before RAS refresh 1,024 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 Long RAS Only Refresh
When CAS before RAS self refresh and RAS only refresh are used in combination, please perform RAS
only refresh 1,024 times within a 16 ms interval 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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NEC 1uPD42S4400L, 424400L

CAS Before RAS Refresh Cycle
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Remark Address, OE: Don'tcare 1/O: Hi-Z
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RAS Only Refresh Cycle
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Remark WE, OE: Don't care 1/O: Hi-Z
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NEC uPD42S4400L, 424400L

Hidden Refresh Cycle (Read)

e .
s i ne ™
v ,}_‘\ F;C
o - s - -
as Ve AN i X
. -
0% | DR I R
ndcress V- XXX)FRM XX o)
o torn
w v 77770 JANRARRARRNRAANY

o Vr \\\\\\| \\\\I\\\ \. oo /]

tas
teac
touz
ez
Voh- Hi-Z
lle} VoL .. SR Data out

721

B LuyZ2?7525 00S??22 107 1B

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003



NEC : uPD42S4400L, 424400L

Hidden Refresh Cycle (Write)
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Remark OE : Don't care
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NEC 1PD42S4400L, 424400L

Test Mode Set Cycle (WE, CAS Before RAS Refresh Cycle)
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Remark Address, OE: Don't care 1/O: Hi-Z

Test Mode
By using the test mode, the test time can be reduced. The reason for this is that, the memory emulates
the x 8-bit structure during test mode.

(1) Setting the mode
Executing the test mode cycle (WE, CAS before RAS refresh cycle) sets the test mode.

(2) Write/read operation
When eithera “0” ora “1” is written to the input pin in test mode, this data is written to 8 bits of memory
cell.

Next, when the data is read from the output pin at the same address, the cell can be checked.

Output = “1”: Normal write (all memory celis)
Qutput = “0”: Abnormal write
{3) Refresh
Refresh in the test mode must be performed with the RAS / CAS cycle or with the WE, CAS before RAS
refresh cycle. Them, CAS before RAS refresh cycle use the same counter as the CAS before RAS refresh’s
internal counter.

—

(4) Mode Cancellation
The test mode is cancelled by executing one cycle of RAS only refresh cycle or CAS before RAS refresh
cycle.
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NEC uPD42S4400L, 424400L

Package Drawings
26 PIN PLASTIC TSOP (II) (300 mil)

26 14

2888 | HBHHAHH detail of lead end

) H - i
w o
1 13
A
| H
| \ J
.
T I
- f }L
NOTE ITEM MILLIMETERS _ INCHES
Each lead centerline is located within 0.21 mm (0.009 inch) of A 17.36 MAX.  0.684 MAX.
its true position (T.P.) at maximum material condition. B 1.06 MAX. 0.042 MAX.
[ 1.27 (T.P.) 0.050 (T.P.)
D 0427388  0.017£0.003
E 0.110.05 0.004+0.002
F 1.2 MAX. 0.048 MAX.
G 1.0 0.039
H 9.2210.2 0.3631+0.008
| 7.6210.1 0.3000.004
J 0.8£0.2 0.0313:992
K 014538923 0.006£0.001
L 0.5:0.1 0.02019:904
™M 0.21 0.009
N 0.10 0.004
7° o470
P 3l 3L
$26G3-50-94D
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NEC uPD42S4400L, 424400L

26 PIN PLASTIC SOJ (300 mil)

B
26 14
i B O s e e o I e B s B o
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o | I ¥
* -+ { i { ! J I
I P T
(%] s
M[B] N @
201;5 . | od within 0.12 mim (0.008 inch) of ITEM_MILLIMETERS __ INCHES
ach lead centerline is located within 0.12 mm (0. inch) of +0. +0.00.
its true position (T.P.) at maximum material condition. 8 17.42835 0.6862:09%
c 7.57 0.298
[ 8.4710.2 0.333*3-993
E 1.08£0.15  0.043*8-88¢
F 0.6 0.024
[ 3.520.2 0.13840.008
H 2.420.2 0.094+3-998
i 0.8 MIN. 0.031 MIN.
J 2.6 0.102
K 127(T.P) _ 0.050(T.P)
M 0.40£0.10 0.016+2-094
N 0.12 0.005
P 6.73:0.20  0.26520.008
") 0.15 0.006
T R 0.85 RD.033
u 0200038  o.o08:G:083
P26LA-50A-2
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NEC

uPD42S4400L, 424400L

Recommended Soldering Conditions

The following conditions (see tables below and next page) must be met for soldering conditions of the
#PD42S4400L, 424400L.
For more detaits, refer to our document “SEMICONDUCTOR DEVICE MOUNTING TECHNOLOGY MANUAL”

(IEI-1207).

Please consult with our sales offices in case other soldering process is used, or in case the soldering is

done under different conditions.

Types of Surface Mount Device

4PD42S4400LGS, 424400LGS: 26-pin plastic TSOP (Il) (300 mil)

Soldering process

Soldering conditions

Symbol

infrared ray reflow

Peak temperature of package surface: 235 °C or lower,

Reflow time: 30 seconds or less {210 °C or higher),

Number of reflow processes: MAX. 2

Exposure limit: 7 daysNote

(10 hours pre-baking is required at 125 °C afterwards)

Cautions

1. After the first reflow process, cool the package down to room
temperature, then start the second reflow process.

2. After the first reflow process, do not use water to remove
residual flux (water can be used In the second process).

IR35-107-2

VPS

Peak temperature of package: 215 °C or lower,

Reflow time: 40 seconds or less (200 °C or higher),

Number of reflow processes: MAX. 2

Exposure limit :7 daysNote

{10 hours pre-baking is required at 125 °C afterwards)

Cautions

1. After the first reflow process, cool the package down to room
temperature, then start the second reflow process.

2. After the first reflow process, do not use water to remove
residual flux {(water can be used in the second process).

VP15-107-2

Partial heating method

Terminal temperature: 300 °C or lower,
Time: 3 seconds or lower (Per side of the package).

Note Exposure limit before soldering after dry-pack package is opened.
Storage conditions: 25 °C and relative humidity at 65 % or less.

Caution Do not apply more than one soldering method at any one time, except for “Partial heating

method”.

726

B LuyZ2?525 0057727 799 WA

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003




NEC

uPD42S4400L, 424400L

uPD42S4400LLA, 424400LLA: 26-pin plastic SOJ (300 mil)

Soldering process

Soldering conditions

Symbol

Infrared ray reflow

Peak temperature of package surface: 235 °C or lower,

Reflow time: 30 seconds or less (210 °C or higher),

Number of reflow processes: MAX. 2

Exposure limit: 7 daysNote

(20 hours pre-baking is required at 125 °C afterwards)

Cautions

1. After the first reflow process, cool the package down to room
temperature, then start the second reflow process.

2. After the first reflow process, do not use water to remove
residual flux (water can be used in the second process).

IR35-207-2

VPS

Peak temperature of package: 216 ‘C or lower,

Reflow time: 40 seconds or less (200 *C or higher),

Number of reflow processes: MAX, 2

Exposure limit :7 daysNote

(20 hours pre-baking is required at 125 ‘C afterwards)

Cautions

1. After the first reflow process, cool the package down to room
temperature, then start the second reflow process.

2. After the first reflow process, do not use water to remove
residual flux (water can be used in the second process).

VP15-207-2

Partial heating method

Terminal temperature: 300 °C or lower,
Time: 3 seconds or less (Per side of the package).

Note Exposure limit before soldering after dry-pack package is opened.
Storage conditions: 25 °C and relative humidity at 65 % or less.

Caution Do not apply more than one soldering method at any one time, except for “Partial heating

method”.
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