DATA SHEET

N EC/ MOS INTEGRATED CIRCUIT

1PD424400-L

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

Description

The uPD424400-L is a 1,048,576 words by 4 bits dynamic CMOS RAM. The fast page mode capability realize
high speed access and low power consumption.

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

Features

+ 1,048,576 words by 4 bits organization + Single +5.0 V = 10 % power supply
« Fast page mode

« Fast access and cycle time

i Fast page mode
Power consumption Access time R/W cycle time p.g
Part number cycle time
Active (MAX.} | Standby (MAX.) {MAX.) {MIN.) (MIN.)
1uPD424400-60L 660 mW 60 ns 120 ns 40 ns
1.1 mW
#PD424400-70L 550 mw (CMOS level 70 ns 140 ns 45 ns
1PD424400-80L 495 mW input) 80 ns 160 ns 50 ns
1PD424400-10L 440 mW 100 ns 190 ns 60 ns

= 1,024 refresh cycles/128 ms
» CAS before RAS refresh, RAS only refresh, Hidden refresh

* Multiplexed address inputs .-.... Row address: A0-A9, Column address: A0-A9 A
. 3 i\ Y
Ordering Information A\
Access time y, ¢
Part number Package Refresh )
(MAX.) N e\&s y
1PD424400GS-60L 60 ns 26-pin Plastic TSOP (I1) CAS befme/ AS refresh
_ (V4]
#PD424400GS-70L 70 ns {300 mil) RAS ofily,réfresh
\‘ on refresh

1PD424400GS-80L 80 ns AHiC

1PD424400GS-10L 100 ns N
1PD424400LA-60L 60 ns 26-pin Plastic SOJ 4
1PD424400LA-70L 70 ns (300 mil)
4PD424400LA-80L 80 ns A o
PD424400LA-10L 100 ns \}

The information in this d t is subject to ch without
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Pin Configurations (Marking Side)

26-pin Plastic TSOP (I) (300 mil)

-/
101 O 1 26 —O GND
/02 O=—s] 2 25 =0 |/04
WEO— 3 - 24 [«—=O |/03
RAS O—= 4 g 23 |=—0 CAS
A9O—> & 8 22}«—0OOF
£
B
X
ADC—{ 9 18 |=—C A8
A1 O—=10 17 p—0O A7
A2 O—={11 16 }+—0 A6
A3O—=12 15 |«—0O A5
Vee O—13 14 0O A4
A0 to A9 : Address Inputs
1/01 to 1/O4 : Data Inputs/Outputs
RAS : Row Address Strobe
CAS : Column Address Strobe
WE : Write Enable
OE : QOutput Enable
Vce : Power Supply
GND : Ground

~_ uPD424400-L

26-pin Plastic SOJ (300 mil)

w1010 26—0 GND
1102 O=—{2 25 f«—>0 1104
WE O—={3 24 |«—0 /O3
RAS O—+4 23|«—0 CAS
A9 O—={5 Fg 22|«—0 OE

LS

§

5
A0 O—>9 ?- 18f«—0 A8
A1 O0—=10 17 |+—0 A7
A20— N 1610 AB
A3 O—>{12 15}+—0 As
Vee O—13 14|«—0 A4
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Block Diagram
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Input/Output Pin Functions
The uPD424400-L has input pins RAS, CAS, WE, OE, A0 to A9 and input/output pins /01 to 1/O4.

__4PD424400-L

Pin name

Input/Qutput

Function

RAS
{Row address strobe)

Input

RAS activates the sense amplifier by latching a row address and select-
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
{Column address strobe)

Input

CAS activates data input/output circuit by tatching column address and
selecting a digit line connected with the sense amplifier.

A0 to A9
{Address inputs)

Input

Address bus.

Input total 20-bit of address signal, upper 10-bit and lower 10-bit in
sequence {address muitiplex method).

Therefore, one word is selected from 1,048,576-word by 4-bit memory
cell array.

In 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
(Write enable)

Input

Write control signal.
Write operation is executed by activating RAS, CAS and WE.

OE
(Output enable)

Input

Read control signal.

Read operation can be executed by activating RAS, CAS and OE.

If WE is activated during read operation, OE is to be ineffective in the
device.

Therefore, read operation cannot be executed.

/01 to 1104

(Data inputs/outputs)

Input/Output

4-bit data bus.
1/Q1 to I/04 are used to input/output data.

614
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NEC | - 1PD424400-L

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
Volitage on any pin relative to GND Vr -1.0to +7.0 v
Supply voltage Vee -1.0to +7.0 \Y
Qutput current lo 50 mA
Power dissipation Po 1 w
Operating ambient temperature Ta 0to +70 ‘c
Storage temperature Tstg -85 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 4.5 5.0 5.5 A
High level input voltage ViH 2.4 Vee+ 1.0 v
Low level input voltage 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 Address 5 pF
Ciz RAS, CAS, WE, OE 7
Data input/output capacitance Cuo 110 7 pF

- I L42?7525 D0LOGYY 4TS EM
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DC Characteristics (Recommended operating conditions unless otherwise noted}

Parameter Symbol Test Condition MIN. | MAX.| Unit | Notes
Operating current leer RAS, CAS Cycling trac = 60 ns 120 | mA | 1,23
tRC = tRC (MIN} trac = 70 ns 100
fo=0mA trac = 80 ns 90
trac = 100 ns 80
Standby current iccz | RAS, CAS 2 Vi, lo = 0 mA 20 | mA
RAS, CAS 2 Vee - 0.2V, lo = 0 mA 0.2
RAS only refresh current lecs RAS Cycling, CAS = Viumany | trac = 60 ns 120 mA |[1,2,3.4
trc = trc iy, Jo = 0 MA trac = 70 ns 100
trac = 80 ns 90
trac = 100 ns 80
Operating current lecs RAS < ViLmax), CAS Cycling | taac = 60 ns 90 mA (1,25
{Fast page mode) tec = teeming, lo = 0 mA trac = 70 ns 80
trac = 80 ns 70
trac = 100 ns 60
CAS before RAS lecs | RAS Cycling taac = 60 ns 120 | mA | 1,2
refresh current tRC = tRC (MIN) trac = 70 ns 100
lo=0mA trac = 80 ns 90
trac = 100 ns 80
CAS before RAS lecs CAS before RAS refresh : tras < 200 ns 300 LA 1,2
long refresh current trc = 125.0 us
{1,024 Cycles / 128 ms) RAS, CAS :
Voo - 0.2 V £ Vin € Vinimax)
ovsve<02V
Standby : tras < 1 us 500 HA 1,2
RAS, CAS 2 Vec-0.2 V
ﬂdrﬁs : Viwor Vu
WE, OE: Vi
lo=0mA
Input leakage current I Vi=0to 55V =10 +10 HA
All other pins not under test = 0 V
Qutput leakage current low Vo=0to 55V -10 +10 HA
Qutput is disabled (Hi-Z}
High level output voltage Vou lo =-5.0 mA 2.4 \
Low leve! output voltage Vo lo=+4.2 mA 0.4 v

Notes 1. lcct, lccs, lcce, Iccs and lccs depend on cycle rates (trc and tec).
2. Specified values are obtained with outputs unloaded.
3. lcc1and lecs are measured assuming that address can be changed once or less during RAS < Viumax.
and CAS 2 Vin iny.
4. lIccs is measured assuming that all column address inputs are held at either high or low.
5. lccs is measured assuming that all column address inputs are switched only once during each fast
page cycle.

MW L427525 00LOAS0 51T WM



NEC  uPD424400-L

AC Characteristics (Recommended Operating Conditions unless otherwise noted)
AC Characteristics Test Conditions

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

Vv imin) =24V VoH miN) = 2.4V

Vit (max) =0.8V

Vou max) = 0.4V

(3) Loading conditions are 100 pF + 2 TTLs.

Common to Read, Write, Read Modify Write 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.
Read / Write Cycle Time tre 120 - 140 - 160 - 190 - ns
RAS Precharge Time trp 50 - 60 - 70 - 80 - 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 teas 15 |10,000] 20 {10,000| 20 (10,000} 25 |10,000( ns
RAS Hold Time thsw | 20 | - 20 | - 20 - 26 | - | ns
CAS Hold Time tesw | 60 - 70 - 80 - {100 | - |ns
RAS to CAS Delay Time trco 20 40 20 50 25 60 25 75 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 - 0 - 0 - 0 - ns
Row Address Hold Time tRan 10 - 10 - 12 - 12 - ns
Column Address Setup Time tasc 0 - 0 - 0 - 0 - ns
Column Address Hold Time tcan 15 - 15 - 15 - 20 - ns
OE Lead Time Referenced to RAS toES 0 - 0 - 0 - [} - ns
CAS to Data Setup Time tewz 0 - 0 - 0 - 0 - ns
OE to Data Setup Time towz 0 - 0 - 0 - 0 - ns
OF 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 tREF - 128 - 128 - 128 - 128 | ms

M bu27525 00LDAS) 456 W
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NEC - uPD424400-L

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

Input Conditions Access Time Access Time from RAS
tRAD < tRAD (MAX.) @and tRCD < tACO (MAX ) tRAC (MAX.) trac (MAX)
traD > trAD (Max) @nd trep < trep max) taa (MAX) tRAD + taa (MAX)
taco > tRCD (MAX) tcac (max) tRCD + tCAC (MAX )

trap (Max.) and trco (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 trao 2 trap (Max.) and trco 2
treo (max.) will not cause any operation problems.

2. tcar (ving requirement is applied to RAS, CAS cycles preceded by any cycle.

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 - 15 - 20 - 20 - 25 ns 1
Access Time from Column Address taa - 30 - 35 - 40 - 50 ns 1
Access Time from OE toea - 20 - 20 - 20 - 25 ns
Column Address Lead Time tRaL 30 - 35 - 40 - 50 - ns
Referenced to RAS
Read Command Setup Time thcs 0 - 0 - 0 - 0 - ns
Read Command Hold Time tRRM 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 15 1] 20 0 25 ns 3
Time from OE
Output Buffer Turn-off Delay torF 0 15 0 15 0 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
tRAD < tRAD (MaX.) and trep < tRCD (Max) tRAC (MAX) tRAC (MAX)
tRAD > tRAD (Max.) aNnd freo < trReo (MAX.) tAa (Max ) tRAD + tAA (MAX.
tRCO > TRCD (MAX.) teac (MAX.) TRCD + TCAC (MAX)

trao (max.) and trco (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 2 trap (Max. and treo 2
taco (max.) will not cause any operation problems.

2. Either trcH (viny OF treH (wing should be met in read cycles.

3. torrimax) and toezimax. define the time when the output achieves the condition of Hi-Z and is not
referenced to Vou or Vot.

618 B Lue?525 00kDAS2 397 mm



NEC 7 S uPD424400-L

Write Cycle
trac = 60 ns trac =70 ns | trac =80 ns | teac = 100 ns
Parameter Symbol Unit |Notes,
MIN. | MAX. | MIN. | MAX.| MIN. [ MAX. [ MIN. | MAX.
'WE Hold Time Referenced to CAS | twex 15 - 15 - 15 - 20 - | ns |1
WE Pulse Width twe 15 - 15 - 16 - 20 - | ns |1
WE Lead Time Referenced to RAS | taw 20 - 20 - 20 - 25 - ns
WE Lead Time Referenced to CAS towe 15 - 15 - 15 - 20 - ns
WE Setup Time twes 0 - 0 - 0 - 0 - ns 2
OE Hold Time toen 0 - 0 - 0 - 0 - |ns
Data-in Setup Timg tos 0 - 0 - 0 - 0 - ns 3
Data-in Hold Time toH 15 - 15 - 15 - 20 - ns 3

Notes 1. twpmin) is applied to late write cycles or read modify write cycles. In early write cycles, twcH (Min,
should be met.
2. |ftwes >twesming, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle.
3. tosviny and toxming 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 Unit | Note
MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
Read Modify Write Cycle Time tRwe 165 - 185 - 210 - 250 - ns
RAS to WE Delay Time two | 80 - 90 - 105 | - 130 | - |[ns|
CAS to WE Delay Time tewo | 40 - 40 - 45 - 55 - | ns| 1
Column Address to WE Delay Time tawp 50 - 55 - 65 - 80 - ns 1

Note 1. Iftwcs 2 twesming, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle. If thwp 2 tRwb (MIN), tcwp 2 tewb (MING, tawD 2 tawb (viny and tcpwo 2 tcpwo (viny, 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.

M Lu42?525 00bL0AS3 229 M
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Fast Page Mode

trac=60ns | trac=70ns | trac=80ns | 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 trase 60 (125,000 70 1125,000[ 80 |125,000] 100 [125,000 ns

CAS Precharge Time tep 10 - 10 - 10 - 10 - ns

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

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

CAS Precharge to WE Delay Time | tcewo 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 trRwp = tRwo (MIN), tcwD 2 tewD iMIN., tawp 2 tawp (ming and teewo 2> teewo (N, the cycle is a read
maodify 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=60ns | trac=70ns | 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) | tcur 15 - 15 - 15 - 20 - ns

RAS Precharge CAS Hold Time trrc 10 - 10 - 10 - 10 - ns

WE Setup Time twss 10 - 10 - 10 - 10 - ns

WE Hold Time twis 15 - 16 - 15 - 20 - | ns

620 B Lu27525 0D0LOASY Lb5S HE
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"NEC i ~ uPD424400-L
Read Cycle
tRC
tRAS trp
RAS Vin- 5\ 3
Vi- K | VO,
1csH
tcre tRCD 1RSH tep
tcas
e Vi 4 X 4 \
CAS v / \ \i / \L.
traD tRAL
}A_SE tRAH Lﬁs-ﬁ tcan
st XN 2o KN XXX XXX KKK
trCH
{et—
’(nfs_ AR

w [/

///

B Ly2?7525 OOLOASS OTL WM

5 AN ALY
Vo H'Zm ................ Dataout Jro---teee
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NEC 1PD424400-L

Early Write Cycle

tre

tras trP

Se

o ) N——v /X
Address x::' XXX)I Row XXX Col. |
& TRROOANY, | (TITTTTTTIITI777
En_s_ ton
o TR 00,00 00 OO0

Remark OE : Don't care

622
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NEC £PD424400-L

Late Write Cycle

trc
tRas trp
s N \
tesH
tCRP tRco tRSH teen
— r_. Y tcas r y
cAs F \‘ )/ / \_

tran

tasR( | tran tasc
P

tcan

Vi — \
Address V':: m Row

!

trwL

twp

Col.
tow
1

LT 7T

AAL1AA1RARARRARRRRARAANY

toH

M Ly27525 DOL0857 974 mm

QOXXKKXXXXX
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NEC 1PD424400-L

Read Modify Write Cycle

tAwe

traS tap
= Ve T ) - 3
RAS " \‘ / N\
tesH
tcrA tRCD tRsH teen
tcas
e Vi b 4 Y
CAS Vi ___/ \\( . \_
tRaD
tasa| | tRaH tasc tcaH
Vin- y
Address /" XX)FHG@( Col.
tawo towl
tawo tRwL |
thcs tewo twe
—  Vk- ¥ 3
w v L[/ N
toea 1oEH
7~ Vin- 4 Y
IMANNNNN AN AARRARARRANY
| tRac
o tan
tcac , toep tos toH
4
D e o
toLz
toz toEZ
Vi i \ -
1o V(::: --------------- 2 R {EX>§ Dataout Jr============--== Lo N

624 B Ly27525 0060858 800 HE
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Fast Page Mode Read Cycle

trasp tRp
Sie ViHe \ trRHCP
RAS O N ;f t
tesH trc thsH
tcre tRCD teas tcp tcas tep tcas teen
~—~c V- 3 4 \ 4 b 4 )
CAS i \ /
ViL- \ X ;Z \( / \\ J/ \
tRAD tRAL
tasr| [tRaH tASC tcan tasc| | _teau tasc| | tean
[ [ ‘—H Fet—=]
Vin- { 4 ! 4 | 4
Address v Row Col Col. Col
L= K VX 7 K A K ),
tRCH
tRCS treHt . [tRGS tren| | |tRes ._:’—I;RH

= 1 77777 VTN AN

toes

=t | e A gz

tan tan toFF
fcac tOFF tcac TOFF tcag | toez|
touz tciz iciz

- - Y X Hi- iz AL ) i
o \\//zt‘ RN 1 £ SR— {& Data out E.ULZM Data out 5.':".;{% Data out ;}--F-h-z-----

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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Fast Page Mode Early Write Cycle

RAS

CAS

Address

10

Vin-
Vie-

ViH-
Vi

Vin-
Vie-

Vika
Vi-

ViH-
Vie-

tere

tasa| {tRan

[tasc| tean

twes tweH

RASP . tep
tRHCP

; Y

tesk tec tRsH

treD tcas . tee tcas | ter tcas teen
N \ ﬂb \ 7! SS '4 X
| . SO n 7 \
tRAL
trap 1

tasc | | tean AsC | _teal
r«—— 1—-' [t H
¥ A 3 £
D Row—w col. m col m Col.
X K - | N
twes
7

L1111

tos tou

tvicH twes twen
tos toH

tos
Pty

toH

y \ r
! Data in Data in
! I

JXRXXHXX

Remarks 1. OE : Don't care

626
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. 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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Fast Page Mode Late Write Cycle

RAS

CAS

Address

/O

Vin-
Vi-

Vin-
Vi

ViH-
Vie-

Viu-
Vie-

tRaSP trP
—— tRHCP f Y
K / \___
tesH tec tASH
terp trcD teas tep teas tcp tcas tcPn
4 Y \ ﬁ\ f! \ / 4
\ K ¥ K / K / \_
tRao trat
tasn _EH’AH tasc tcaH tasc tean tﬁ tcaH
4 ) 4
Row K>§ Col. Col. Col
| y, K 7 ! |
towr tow tow
trwe
trcs twe tAcs twp tacs twe
\j’ \:l’ |\
N X
toEH toEH EET
foep ,  tos| | tow

Bz

B Lu27525 00L08LL 375 I

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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Fast Page Mode Read Modify Write Cycle
trasp trRP
AAS ViH- %L HL %
Vie- w,
tePRWC
tcrp tRCD tcas tee teas 1cp teas L teen
& Vh- y y \ 4 \ /
CAS
Vi- j \\( / \( / \
trap tRAL
tash| (tran tasc tcan tasc | | teau tasc| | tean
| [re—{ 3
- ) 4 ! 4 y
Address | )gow 5()( Col. Col. Col.
- } A K K 7 K 7
tawn [ Y tepwo Y teomo o
tawp Yol tawp [lew tawp TRwL
RS towo twp, | LRCS towe twe | tRcs towo [t
= Vin- Y Y
WE Vit- \ \ \
trac
’ tan taa taa
tecac toen tcac toeH tcac toeH
== ot [et—an-
v toea toea [toga)
aF nns§S§§$§§$\
O Vie-
thLz toED
toz
Von- Hi-Z
WO o =mmmmm=mmmmmmmeeses out J----
tos
Vii-
/O Vi Sommmmmmmemmm—ssmmmm—eeee

628

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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CAS Before RAS Refresh Cycle

1PD424400-L

tre

tre

trRas

m H
IL-

== Vi
CAS Vi \

tRPC

tcsh

teHR

! ,

_\ .

Z

tRPC

teen

CRP \-‘_‘

/

\ /'

\_

=
m

'4—-—
V-
Vi ! ! { /

‘_mj\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Remark Address, OE: Don'tcare I/O: Hi-Z

RAS Only Refresh Cycle

tre

tre

tras

tap

tRas

trp

tRPC

tcap

tcen

== ik
CAS Vi /

task tRAH

Address V- Row
Vie-

Remark WE, OE: Don't care I/O: Hi-Z

B Lu27?525 00L08LI 173 WE
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NEC 1uPD424400-L
Hidden Refresh Cycle (Read)
tRC ' tRC
tRas | tap tRas | tee
s\ N ,}_\ JzL_‘\
{CRP treo 1RSH 1cHR ) tceN
=/ N ] i .
lﬁi _[RA:RAD Ltsg TRAL —
e 2 XN ror M = KOORKRK KRR
tRCS twhr
v v [L/1 /11T t AARRRRRRRRRRRNY
% 7 AL i
! =
t<:t|.(;LZ
. A I

630
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Hidden Refresh Cycle (Write)

trc trc

tras . tRP tRas 1rP

)
1
4
1

Icre tRCD tRsH terR teen
— V- N 4 X
= - 7 O\ ! \
tRaD
tasr | | tra tasc teaH

Vin-

pases. 32 XRUK_row IO XXXXXXCOO00QCANNN)

twes tweH

. AAAWANNY LT

tos ton

=

10 KRRXKXXXN

Remark OE : Don't care

omen X KRXXXXXX

NXXXXXXXHKXXKXX

B Lu27525 0060ALS TyO WM 631



NEC , 11PD424400-L

Test Mode Set Cycle (WE, CAS Before RAS Refresh Cycle)

tRC

tRas ) the
RAS \\;::: \( J/ ‘\_
tesn| tcHR tRpC tcrp
s N
wsh| {twHR

N VLTI 7777 77777777

Remark Address, OE: Don'tcare 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 either a “0" or a “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 cells)
Output = “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. The WE, 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.

a2 M L42?525 D0LOALL 987 MM
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Package Drawings
26 PIN PLASTIC TSOP (II) (300 mil)
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NOTE

Each lead centerline is located within 0.21 mm (0.009 inch) of
its true position (T.P.) at maximum material condition.

B Lug2?525 00LOAL7 413 I

detail of lead end
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ITEM MILLIMETERS INCHES

A 17.36 MAX.  0.684 MAX.

B 1.06 MAX. _ 0.042 MAX.
C_ 127(TP)  0.050(T.P)
o 042:08% 001720003
E__ 0.1:0.05  0.00420.002
F_ 12MAX. __ 0.048 MAX,
G___10 0.039
H 922102 0.363+0.008
I 7.6250.1 0.3000.004
J 08402 0.031+3.902
0.025
K 0.145*3:372  0.00640.001
L 05101 0.020+0-992
M 021 0.009
N__ 010 0.004
ot ]° t7°
P 3L 3L
$26G3-50-9JD
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26 PIN PLASTIC SOJ (300 mil)

B
26 14
M rim i rm

+ [&] (=]
%IL_ILJI_II_I I_IL_.II_II_.IId — ¥

M N @

NOTE ITEM MILLIMETERS INCHES

Each lead centerline is located within 0.12 mm (0.005 inch) of 0.2 +0.008
its true position (T.P.) at maximum material condition. B 1742535 0.685Z75.013
C 7.57 0.298
D 8.4720.2 0.33333:998
E 1.0840.15 0.043*3-938
F 0.6 0.024
G 3.54£0.2 0.13810.008
0.009
H 2.4120.2 0.094i0'008
| 0.8 MIN. 0.031 MIN.
J 2.6 0.102
K 1.27(T.P.) 0.050(T.P.}
M 0.40£0.10 0.016:5:984
N 0.12 0.005
P 6.7310.20 0.265+0.008
Q 0.15 0.006
T R 0.85 R0.033
0.10 0.004
u 0.20%5°08 0.008%5-5623
P26LA-50A-2
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Recommended Soldering Conditions

The following conditions (see tables below and next page) must be met for soldering conditions of the
nPD424400-L.

For more details, 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

1PD424400GS-xxL: 26-pin plastic TSOP (I} (300 mil)

Soldering process Soldering conditions Symbol

Infrared ray reflow Peak temperature of package surface: 235 °C or lower, IR35-107-2
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 d reflow pr

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

VPS Peak temperature of package: 215 °C or lower, VP15-107-2
Reflow time: 40 seconds or less {200 °C or higher),
Number of reflow pracesses: 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 d reflow pr

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

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”.

M L427525 00L0ALY bL9: N
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4PD424400LA-x<L: 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 tess (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
tempserature, then start the d reflow pr

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: 215 °C or lower,

Reflow time: 40 seconds or lass (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 FExposure 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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