NEC MOS INTEGRATED CIRCUIT
uPD424400-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 packed in 26-pin plastic TSOP(II), 26-pin plastic SOJ and 20-pin plastic ZIP.

Features
* 1 048 576 words by 4 bits organization ® Single +5.0 V+10 % power supply
® Fast access and cycle time

Part number Power consumption Access time AW cycle time Fast page mode
Active (MAX.) Standby(MAX.) (MAX.} (MIN.} cycle time (MIN.)

uPD424400-60L 660 mW 11 MW 60 ns 120 ns 40 ns

PD424400-70L 550 mW ) 70 140 45
B il (CMOS level ne e e
uPD424400-80L 496 mW Input) 80 ns 160 ns 50 ns

inpu

uPDA424400-10L 440 mW 100 ns 190 ns 60 ns

* 1 024 refresh cycles/128 ms
e CAS before RAS refresh, RAS only refresh, Hidden refresh
o Multiplexed address inputs «=«*+ Row address : A0 to A9, Column address : AQ to AS

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

uPD424400-L

Ordering Information

Part number Ac("as:;f')'“e Package Quality grade
1PD424400GS-60L 60 ns
1uPD424400GS-70L 70 ns 26-pin Plastic TSOP(iI)
uPD424400GS-80L 80 ns (300 mil)
1PD424400GS-10L 100 ns
uPD424400LA-60L 60 ns
~ 26-pin Plastic SOJ
#PD424400LA-70L 70ns Standard
#PDA424400LA-80L 80 ns (300 mil)
#PD424400LA-10L 100 ns
puPD424400V-60L 60 ns
uPD424400V-70L 70 ns 20-pin Plastic ZIP
uPD424400V-80L 80 ns (400 mil)
1PD424400V-10L 100 ns

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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NEC

uPD424400-L

Pin Configurations (Marking Side)

26-pin Plastic TSOP(1I) (300 mil)

\_/
1/01 o=—e 1 26 —o GND
1102 0+ 2 25 f—o /04
WEo— 3 = 24 f+—0 1/03
RASo—+ 4 E 23|—o CAS
Ago— & [ 22——o OE
3
(-4
[~
¢
>
A0o— 9 = 18— A8
Al o—= 10 17p—o0 A7
A2 o— 11 160 A6
A3 0—=1 12 15«0 A5
Vec 0—4 13 14}—0 A4
A0 to A9 : Address Inputs
1/01to /04 : Data Inputs/Outputs
RAS : Row Address Strobe
CAS : Column Address Strobe
WE : Write Enable
OF : Output Enable
Vce . Power Supply
GND : Ground
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NEC

4PD424400-L

28-pin Plastic SOJ (300 mil)

1701 0«10 26 —o GND
1/02 o2 25 p—o /04
WE o—= 3 24 l—»o |/03
RAS o—{4 % 23 f—o CAS
A9 05 ° 22 0 OF
>
Y
(=4
(=]
r
>
A0 o—=9 § 18 ——o0 A8
Al o—+ 10 - 17 f—o A7
A2 o—{ 11 16 |0 A6
A3 0— 12 15 fe—o0 A5
Vec 0—4 13 14 |e—o0 A4
AO to A9 : Address Inputs
/01 to /04  : Data Inputs/Outputs
RAS : Row Address Strobe
TAS : Column Address Strobe
WE : Write Enable
OFE : Output Enable
Vee : Power Supply
GND : Ground
448
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20-pin Plastic ZIP (300 mil)

OE 0—
CAS o—
1103 O=—=
1104 O
GND 0—
/01 O+—f
/02 o+
mo——-
RAS o—
A9 o—{ 10
A0 o—+
Al o—= 12
A2 o—» 13
A3 o—+] 14
Vee o—{ 15
A4 o— 16
A5 o—= 17
A6 o-—»f 18
A7 o—= 19
A8 0—= 20
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uPD424400-L

NEC

Block Diagram
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NEC

1PDA424400-L

Input/Output Pin Functions

The uPD424400-L has input pins RAS, CAS, WE, OE, A0 to A9 and input/output pins /01 to VO4.

Input/

(Data input/output)

Pin Name Output Function
RAS Input RAS activates the sense amplifier by latching a row address and selecting a
(Row address corresponding word line.
strobe) It refreshes memory cell array of one line selected by the row address.
It also selects the following function.
« CAS before RAS refresh
CAS CAS activates data input/output circuit by latching column address and
(Column address selecting a digit line connected with the sense amplifier.
strobe)

A0 to AS Address bus.

{Address input} 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 1 048 576-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 (tasr, tasc) and hold time (tRAH, tCAH)
are specified for the activation of RAS and CAS.

WE Write control signal.

(Write enable) Write operation is executed by activating RAS, CAS and WE.

OE Read control signal.

{Output enable) 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 /04 Input/ 4-bit data bus.

Output

I/O1 to 1/O4 are used to input/output data.
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NEC ©PD424400-L

Electrical Specifications

e All voltages are referenced to GND.
o 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 Vv -1.0t0 +7.0 v
Supply Voltage Vee -1.0t0+7.0 "
Qutput Current lo 50 mA
Power Dissipation Po 1 w
Qperating Temperature Topt 0to +70 °C
Storage Temperature Tstg -55 to +126 °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 Vcee 4.5 5.0 5.5 Vv
High Level Input Voltage Vi 2.4 Vece +1.0 A
Low Level Input Volitage Vi -1.0 +0.8 \Y
Ambient Temperature Ta 0 70 °C

Capacitance (Ta=25°C, f=1MHz)

Parameter Symbo! Condition MIN. TYP. MAX. Unit

Input Capacitance Cn Address 5 pF
Ciz RAS, CAS, WE, OE 7 pF

Data Input/Output Capacitance Cvo 10 7 pF
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NEC 1PD424400-L

DC Characteristics (Recommended operating conditions unless otherwise noted)

Parameter Symbol Test Condition MIN.| TYP.| MAX.| Unit | Notes
Operating current tcer RAS, CAS Cycling tRAC = 60 ns 120 |mA (1, 2,3
tAC = tRC (MIN.} tRAC = 70 ns 100
lo=0mA tRAC = BO ns 90
tRAC = 100 ns 80
Standby current lccz | RAS, CAS 2 ViHiMNg , 0 = 0 mA 2 ImA
RAS, CAS & Vcc-0.2V, lo=0mA 0.2
RAS only refresh current lces RAS Cycling, CAS & ViH (MIN) tRAC = 60 ns 120 [ mA [1,2,3,4
thc = tRCMIN ), |0 = 0 mA tRAC = 70 ns 100
trac = 80 ns 90
tRAC = 100 ns 80
Operating current leca RAS = ViL(max,), CAS Cycling tRAC = 60 ns 90 ImA [1.2,5
(Fast page mode) tec = tec (MINY, [0 = 0 mA trac = 70 ns 80
tRac = 80 ns 70
tRAC = 100 ns 80
CAS before RAS lees RAS Cycling tRAC = 60 ns 120 |mA [ 1,2
refresh current tRC = tRC (MIN.) tRAC =70 ns 100
lo=0mA trRAC = 80 ns 90
tRAC = 100 ns 80
CAS before RAS lccs | CAS before RAS refresh : tras = 300 { pA | 1.2
long refresh current 1024 Cycles/ 128 ms 200 ns
{1 024 Cycles / 128 ms) RAS, CAS :
Vee-0.2V S ViH S ViH iMax)
ovsVeso2v
Standby: tRas = 500
RAS, CAS & Vcc-0.2V 1us
Address : ViH or ViL
WE, OE : ViH
10 =0mA
Input leakage current hiw [Vis0to65V -10 +10 | uA
All other pins not under test =0 V
Qutput leakage current low |Vo=0to55V -10 +10 | uA
Output is disabled (Hi-Z)
High level output voltage VoH lo=-5.0mA 2.4 Vv
Low level output voltage VoL |lo=+42mA 0.4

Notes 1. lccy, Ices, lee, lecs and Iecs depend on cycle rates {trc and tec).
2. Specified values are obtained with outputs unloaded.
3. lcc1 and lccs are measured assuming that address can be changed once or less during RAS =
Viumax) and CAS Z Vikmin .
4. lccais measured assuming that all column address inputs are held at either high or low.
5. lcce is measured assuming that all column address inputs are switched only once during each fast
page cycle.
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NEC uPD424400-L

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

(1) Input timing specification (2) Output timing specification
ViH (MIN) = 2.4V ----=emmmmmmoms VoH (miny =2.4V

ViL (Max) =08V -mmmomvenn-- Vol (Max) = 0.4V

tr=5ns
(3) Loading conditions are 100 pF + 2 TTLs.

-~
ey

It
(LN
3
(2]

Common to Read, Write, Read Modify Write Cycle

trac = 80 ns | tRAC =70 ns | tRAC = 80 ns [tRAC = 100 ns

Parameter Symbol e TMAX. | MIN. | MaX. | MIN. | MAX. | min. [ max. | 2™ |
Read / Write Cycle Time trC 120 - 140 - 160 - 190 - ns
RAS Precharge Time trRP 50 - 60 - 70 - 80 - ns
CAS Precharge Time tcPN 10 - 10 - 10 - 10 - ns
RAS Pulse Width tRAs 60 (10000{ 70 (10000{ 80 |10000|{ 100 |10000| ns
CAS Pulse Width tcAs 15 [10000{ 20 {10000 20 |10000| 25 |10000( ns
RAS Hold Time tRsH 20 - 20 - 20 - 25 - ns
CAS Hold Time tesH | 60 | - 70 - 80 - 00| - |ns
RAS to CAS Delay Time taco | 20 | 40 | 20 | 50 | 25 | 60 [ 26 | 75 | ns [ 1
RAS to Column Address Delay Time trAD 18 30 15 35 17 40 17 50 ns 1
CAS to RAS Precharge Time tcrp 10 - 10 - 10 - 10 - ns 2
Row Address Setup Time tasr 0 - 0 - 0 - 0 - ns n
Row Address Hold Time tRAH 10 - 10 - 12 - 12 - ns
Column Address Setup Time tasc 0 - 0 - 1] - 4] - ns
Column Address Hold Time tcan 15 - 15 - 15 - 20 - ns
OE Lead Time Referenced to RAS toes 0 - 0 - 0 - 0 - ns
CAS to Data Setup Time towz 0 - 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 80 ns
Refresh Time tRer - 128 - 128 - 128 - 128 | ms

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

tnput Conditions Access Time Access Time from RAS
tRAD = tRAD (Max) and tRCD = tRCD (MAX) tRAC (MAX) tRAC (MAX)
tRAD > tRAD (MAX) and tRCD = tRCD (MAX) TAA (MAX) tRAD + tAA (MAX.)
tRCD > TRCD (MAX.) tCAC (MAX.) tRCD + TCAC (MAX)

trapiMax. and trcomaxs 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 = trabmax) and taco
trcomax.) will not cause any operation problems.
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NEC uPDA424400-L

2. terriMiNg req’sirement is applied for RAS, CAS cycles preceded by any cycle.

Read Cycle
tRAC =60 ns | tRAC =70 ns | tRac =80 ns |tRAC = 100 ns
Parameter Symbol MIN. | MAX.| MIN. | MAX.{ MIN. | MAX. | MIN. | MAX, Unit |Notes
Access Time from RAS trac - 60 - 70 - 80 - | 100 | ns 1
Access Time from CAS tcac - 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 Referenced to RAS | tRAL 30 - 35 - 40 - 50 - ns
Read Command Setup Time tres 0 - 0 - [+] - 0 - ns
Read Command Hold Time Referenced to RAS | trew 10 - 10 - 10 - 10 - ns 2
Read Cummand Hold Time Referenced to CAS | trcH 0 - 0 - o - 0 - ns 2
Output Buffer Turn-off Delay Time from OE toez o 15 0 15 0 20 [} 25 ns 3
Output Buffer Turn-off Delay Time from CAS torF 0 15 0 15 0 20 () 25 [ns | 3

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

Input Conditions Access Time Access Time from RAS
tRAD = tRAD (MAX) and tRCD = tRCD (MAX.) tRAC (MAX.) tRAC (MAX.)
trAD > tRAD (MAX.) and tRCD = tRCD (MAX.) TAA (MAX.}H tRAD + tAA (MAX)
tAco > tACD (MAX.) tcac (max.) tRCO + tcAC (MAX.)

traoiMax) and trcommax, 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 = tranimax,) and trco =
treomvax) will not cause any operation problems.

2. Either trcHving OF tRRHMIN G should be met in read cycles.

3. torrmax) and toezimax) define the time when the output achieves the condition of Hi - Z and is
not referenced to VoH or VoL.
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NEC uPD424400-L

Write Cycle
trac = 60 ns | tRac = 70 ns | tRac = 80 ns |tRAaC = 100 ns
Parametor Symbol S TAx.| MiN. [ MAX. | MIN. | Max. | Min. [max. | [N
WE Hoid Time Referenced to C-A_é tweH 15 - 15 - 15 - 20 - ns 1
WE Pulse Width twe | 15 [ - B | - 1B | - 20| - {ns | 1
WE Lead Time Referenced to RAS tewe | 20 | - 20 | - 20 | - 25| - |[ns
WE Lead Time Referenced to CAS towe 15 - 15 - 15 - 20 - ns
WE Setup Time twces [\ - 0 - 0 - 0 - ns 2
OE Hold Time toen | © - 0 - 0 - 0 - | ns
Data-in Setup Time tos 0 - 1] - 0 - 0 - ns 3
Data-in Hold Time toH 15 - 15 - 15 - 20 - ns 3

Notes 1. twpmn) is applied for late write cycles or read modify write cycles. In early write cycles, twcHMINg
should be met.
2. If twes = twesaving, the cycle is an early write cycle and the data out will remain Hi - Z through the
entire cycle.
3. tosimingy and towming are referenced to the CAS failing 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

trRAC = 60 ns | tRAC = 70 ns | tRAC = BO ns |tRAC = 100 ns

Parameter Symbol T x| Min. | MAX. | MIN, | max. | min. | max. | U™ [NOtes
Read Modify Write Cycle Time trRwC [ 165 - 185 - 210 - 250 - ns
RAS to WE Delay Time tp | 80 | - 90 - 105 | - 10| - |ns | 1
CAS to WE Delay Time tewo | 40 - 40 - 45 - 55 - Ins |
Column Address to WE Delay Time tawp 50 - 55 - 65 - 80 - ns 1

Notes 1. If twcs = twesiving, the cycle is an early write cycle and the data out will remain Hi - Z through the
entire cycle. If thwp = tAwDMIN), tCWD 2 tCWDIMIN ), TAWD 2= tAWDIMIN ), and tcpwp = tcewoiming, 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 uPD424400-L

Fast Page Mode

tRAC = 60 ns | tRAC = 70 ns | tRAC = 80 ns | tRAC = 100 ns
Parameter Symbol MIN. | MAX. | MIN. | MAX, | MIN. | MAX. | MIN. | MAX. Unit Notes
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 (125000 70 (125000 80 {125000| 100 [125000| ns
CAS Precharge Time tep 10 - 10 - 10 - 10 - ns
RAS Hold Time from CAS Precharge tRHcP| 36 | - 40 - 45 - 56 | - | ns
Read Modify Write Cycle Time trrwc| 85 - 90 - 100 - 120 - ns
CAS Precharge to WE Delay Time tcpwp| 55 - 60 - 70 - 85 - ns 1

Notes 1. If twes = twesiming, the cycle is an early write cycle and the data out will remain Hi - Z through the
entire cycle. If tawp = tRwDMIN., tewD = tewoiming, tawp 2= tawpiming, and tcPwp = tcpwoming, 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
tRaCc = 60 ns | tRAC =70 ns | tRAC = 80 ns |traCc = 100 ns
Parameter Symbol MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX. Unit |Notes

CAS Setup Time tesk | 30 | - 10 - 10 - 0| - |ns

CAS Hold Time (CAS before RAS Refresh) | tcHR 15 - 15 - 15 - 20 - ns

RAS Precharge CAS Hold Time teec | 10 | - 0 | - 10 - 10| - |ns

WE Setup Time twsr | 10 | - 0| - 10 - 0| - |ns

WE Hold Time twer | 15 | - 15 - 15 - 20 | - |ns
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NEC 1PD424400-L
Read Cycle
trc
tRas trp
RS Vi i f \
fosH
forp tRcD trsH topn
=& Vm- ’-_- b icas "4
CAS vu- J \\i . / \_
trad traL
tash | | tRan ﬁ {caH
Address \\;:': m—m}w :@: Col. : A
trcs tARH ]
w - 771777117 - AN
{oea
% %5 MMM i
L 3 =
toz
foz
WO Yo e L e {@1 LMz
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NEC uPDA424400-L

Early Write Cycle

tras ; trp
== Vm- Y
RAS Vi— \( ;f \
tesH
tore treo tasH . fern -
]
— Vm- * \ toas
CAS Vi- 7/ / \
traD
tasr| [ tRan tasc {can
o 1= SXON KA = XXX XXX

7 % TUNULOLOY, | (777777777T77T777

tos toH
© XXXXXXXXXX)F Oata o LAXKXKXXXXXXHXXX

Remark OE : Don't care
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NEC pPD424400-L

ms o T | —

r'c;m’. trco :: torn
wm v f X Y 7 _

Address M- XXXX‘_.RW : Col. A
FE twp e -

w Y= TTTTTTTTTTF N VTTTTTTTTTTT 777777
= & 7777777 L ARTARRARRARARARARARARN

e/

toH
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NEC uPD424400-L

Read Modify Write Cycle

ms WX = ?5_“:__! _
s V- _/: = R\ = L/ - \_
I T Y
% v AAANMNTNANNY :: ' - ANRRRRRRRANY
) - e oo b ||
TS o v s o000
e | e
10 VO e S @1@ ----------------- B
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NEC 1PD424400-L

Fast Page Mode Read Cycle

tRase trp
—_— V- trHCP
RAS y, ~ g( / k
fosH trc tasH
tcrp trco tcas ter tcas tce tcas torn
Vi p b y I
— Vm- '4
CAS
w \ 7o 4 N /TN
tRaD traL
tasa| |tran tasc tcan tasc| [ tcan tasc| [ toan

pa

o ‘—-l !
— - z
Address xm_ mo;% Col. Cm Col. KXXXXXX
1L k k .

,tRGH
tres tac|  |tacs tzen| | th
» T- ‘T ta—fnd tRRH
== V- '4
WEV|L~££££Z/ xf x\/ M
toes
tace tace
toea {oEA toea
v fouz toiz [towz
~C H-
% v AN / iR W77
t toez tor
L {‘ ’;AAAC L— tan LEZ tan tore
tcac forr fcac torr tcac toez
toz toz oz
Vor- Hi-Z 4 X Hij - 4 XHi - ZANS b H-Z
1O yoro {)gL Data out ;g----ﬁ:x Data out ,g (}g Data out ’§ -----------

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 uPD424400-L

Fast Page Mode Early Write Cycle

trase tre
Vi N trHce
RAS v, N
tesH trc RsH
tcep trco tcas | ter fcas 1 fep tcas . teen
— Vk- f ’E Y ?l Y /'
CAS v \\& F S S‘ .
traD trRaL
tasa| | tran tasc tcan tasc| | tcan tasc| | tcan
[ la—n -
Vik— y \ 4 \
S 3 s CI0 000 D 0000
= X } 7 d v,
twes] twen twes| twen twes) twen
— V-
we v SUNY yr N YN i
f g f
tos toH tos tou tos toH
e S le—wl
— 4 X Y
o - TR e XN e XN

Remark OE : Don't care
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 uPD424400-L

Fast Page Mode Late Write Cycle

traspe trp
trnce
RAS -
Vie— S A
tosu tec trsH
tore taco teas tee foas tee toas toen
== V- f b I ; { Y /
CAS Vie— \\ 2 S z S(
traD trat
r-hi: ln;m tasc toan tasc toan _h_sg tcan
- 4 Y 4 4 p 4
Address x'" Row Col. Col. Col.
L~ K K X K v,
towe towe tewn

twe tacs
— Vi~
WE v

Wi

i
s
o W ARRARAMRNAAY
oy ;“:KXXXXXXXXX

Remark In the fast page mods, 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 uPD424400-L

Fast Page Mode Read Modify Write Cycle

trase tar
== Vin- y ; %
RAS Vie— S( 4
terwc
tcre tren tcas tcp tcas tep tcas toen
V- X Y \ 4 /
CAS v - j \\ Z &'L ,Z St
trao traL
tasr| |tran tasc toan tasc| | tocau tasc | | toan
fot—ted fer— oo o] v lea——and
Vin— s 2 L 4
Address V'“ x Row E@ Col. Col. Col.
L= ¥ A A K N
tace tace
tAwo e toPwp It toPwn tow
- tawo trwL,
e towo.
[
— V- X
WE  vi- S
trac
b taa
tcac) toen
e

% " AN\MMNY

WOy wemesnomeraseiiionacnns

e}

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 uPDA424400-L

CAS Before RAS Refresh Cycle

trc tre
tras trp taas tre
o -
RS - N z‘ ! J; )
tcr

sk fcHR trrc tesr tcHr tarc '.Tcdm
v \[ / A\ / Wi

twsa o

L7/ \\LATITLTLAIAL NI AR AN AR RN

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

RAS Only Refresh Cycle
tre tre

tras - tap tRas tre
—— Ve T ZF'_! ¢
RAS v, S‘ i S( 72 \
e o
tere o
V 3 '4 =
—_ Vi *
CAS v / ./
tasr tran tasr traH

vaeer - XK KXXQQQQKY_7er QO

Remark WE, OE : Don'tcare I/O:Hi-Z
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Hidden Refresh Cycle (Read)
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Hidden Refresh Cycle (Write)
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NEC 1PD424400-L

Test Mode Set Cycle (WE, CAS Before RAS Refresh Cycle)
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Remark Address, OE:Don'tcare J/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.
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Package Drawings
26 PIN PLASTIC TSOP{Il) (300 mil)

26 14
ogadgBe | HHHHB detail of lead end
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0@ v 0 $26GS-50-9JD-2
NOTE ITEM| MILLIMETERS INCHES
Each lead centerline 1s located within 0.21
mm {0 009 inch) of its true position (T.P.) at A 17.54 MAX. 0.691 MAX.
maximum material condition. 8 1.18 MAX. 0.047 MAX.
C 1.27 (T.P) 0.050 (T.P.)
D 0.4010.10 0.016:3 8%
E 0.05+0.05 0.002+0.002
F 1.13 MAX. 0.045 MAX.
G 1.0 0.039
H 9.2240.2 0.363+0.008
] 762201 0.300£0.004
J 08x0.2 0.031:§ 832
K 0.1253 32 0.005*3 834
L 0.5+0.1 0.0203 3%
M 021 0.009
N 010 0.004
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26PIN PLASTIC SOJ (300 mil)

B
286 14
imimimimim] imiminimim|
+ o |o
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o |5 |
T | | I
-l Sa
M[e] N @
P2BLA-50A-1
NOTE ITEM MILLIMETERS INCHES
Each lead centerhine is located within 0.12 mm o2 ~0 008
(0.005 inch) of its true position (T.P } at maxi- B8 17453 068575013
rmum material condition [ 787 0298
D 84702 0333:38%
E 108015 00433338
F 0.6 0024
G 35202 0 1380008
H 24+02 00943333
| 08 MIN 0031 MIN
J 26 0102
K 127(TP) 0 050(T P)
M 0402010 0.016°33%%
N 012 0 005
P 6 7320 20 026520003
a 015 00086
T R 085 R 0.033
u 020852 0008:33%%
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NEC uPDA424400-L

20PIN PLASTIC ZIP (400 mil)

L A N
= 1
!O
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%
i I
> I ' I
T +—1 J V4
F[B] G ® [H] ]

P20V-2654-400A 1

NOTE ITEM |  MILLIMETERS INCHES |
Each lead centerline s located within 0.25 mm
{0 010 inch) of its true position (T P ) at maxi- A 26 67 MAX 1 050 MAX.
mum matenal condition (3 0.5%°" 00207838
G $0 25 $0.010
H 2 54 0100
| 127 0 050
J 1 27 MAX 0 050 MAX
K 1 0 MIN 0 039 MIN
M 8 9 MAX 0 350 MAX
N 28%°2 0 1107883
a 10.16 MAX 0 400 MAX
v 0.25"888 0010°883%
w 254 0100
¥ 3300 0 130+
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NEC uPD424400-L

Recommended Soldering Conditions

The following conditions (see tables below and next page) must be met for soldering conditions of the PD424400-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

uPD424400GS : 26-pin plastic TSOP(II) (300 mil)

Soldering process Soldering conditions Symbol

Infrared ray reflow Peak temperature of package surface : 235 T or below, IR35-107-2
Reflow time: 30 seconds or below (210 T or higher),
Number of reflow processes: MAX. 2
Exposure limit*™*; 7 days
(10 hours pre-baking is required at 125 'C afterwards)
[Remark]
(1) Please start the second reflow process after the temperature, raised
by the first reflow process, returns to normal.
(2) Please avoid removing the residual flux with water after the first reflow
process .

VPS Peak temperature of package : 215 'C or below, VP15-107-2
Reflow time : 40 seconds or below (200 °C or higher),
Number of reflow processes: MAX. 2
Exposure limit**®: 7 days
(10 hours pre-baking is required at 125 T afterwards)
[Remark]
(1) Please start the second reflow process after the temperature, raised
by the first reflow process, retumns to normal.
(2) Please avoid removing the residual flux with water after the first reflow
process .

Partial heating method Terminal temperature: 300 C or below,
Time : 3 seconds or below (Per one side of the device).

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".

472
B Ly27525 0055296 837 WM

Power ed by | Cnminer.com El ectronic-Library Service CopyRi ght 2003



NEC 1PD424400-L
1uPD424400LA : 26-pin plastic SOJ (300 mil)
Soldering process Soldering conditions Symbol
Infrared ray reflow Peak temperature of package surface : 235 'C or below, |IR35-207-2
Reflow time: 30 seconds or below (210 “C or higher),
Numbser of reflow processes: MAX. 2
Exposure hmit"*™: 7 days
(20 hours pre-baking Is required at 125 C afterwards)
{Remark]
(1) Please start the second reflow process after the temperature, raised
by the first refiow process, returns to normal.
(2) Please avoid removing the residual tiux with water after the first reflow
process.
vPS Peak temperature of package : 215 C or below, VP15-207-2

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

Number of reflow processes: MAX. 2

Exposure limit**™*: 7 days

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

[Remark]

(1) Please start the second reflow process after the temperature, raised
by the first reflow procsss, returns to normal.

(2) Please avoid removing the residual flux with water after the first reflow
process.

Partial heating method

Terminal temperature: 300 C or below,
Time : 3 seconds or below (Per one side of the device).

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".

Type of Through Hole Mount Device

4PD424400V : 20-pin plastic ZIP {400 mil)

Soldering process

Soldering conditions

Wave soldering

Solder temperature : 260 T or below, Flow time : 10 seconds or below

Partial heating method

Terminal temperature : 260 T or below, Time : 10 seconds or below

Caution Do not jet molten solder on the surface of package.
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