DATA SHEET

MOS INTEGRATED CIRCUIT

NEC /

1uPD4254400, 424400

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

Description

The uPD4284400, 424400 are 1,048,576 words by 4 bits CMOS dynamic RAMs. The fast page mode capability
realize high speed access and low power consumption.

Besides, the uPD4254400 can execute CAS before BAS self refresh.

These are packaged in 26-pin plastic TSOP(l) and 26-pin plastic SOJ.

Features
¢ 1.048,576 words by 4 bits organization .
» Fast page mode

Single +5.0 V + 10 ° power supply

¢ Fast access and cycle time

Power ) ! o Fast page mode
. Access time | F/W cycle time )
Part number consurnption : aycle time
o {MAX ) j {MINLY ’
Active {MAX } MIN.;
T
uPDA254400-60, 424400-60 495 mw 60 ns ‘l 120 ns 40 ns
HPDA2S440G-70, 424400-70 440 mW 70 ns i 140 ns 45 ns
o e T
LPDA424400-80 b osaomw 80 ns | 160 ne 50 ns
#PD424400-10 ; 440 mW 100 ns 1 180 ns 60 ns !
« The uPD4254400 can executs CAS before RAS self refresh
T i
j i ) { Power consumption
Part number Refresh cycle ; Refresh

! at standby 'MAX.)

. o I
1PD4254400 ‘ 1,024 cycles/128 ms S befare RAS self refresh | 0.825 mw
i ! i (CMOS level input)
1 HAS anly refresh, Hidd fresh
e e e} S .
uPD424400 1,024 cycles/16 ms . CAS before RAS refresh,

| RAS only refresh.
i Hidden refresh

{CMOS leve! input}

» Mutiiplexed address inputs - Row address: A0 - A9, Column address: A - AQ
Not all devices/types available in U.S.

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

Document No. M11160E47V0DS00 (7th edition) The mark * shows major revised points.
Date Published February 1396 P

Printed in Japan
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NEC #PD4254400, 424400

Ordering Information

Access time
Part number C(MAX_I) Package Refresh
uPD4254400GS-60-9JD 60 ns 26-pin plastic TSOP (If) CAS before RAS self refresh
1PD42S4400GS-70-9JD 70 ns {300 mil} CAS before RAS refresh
‘ RAS only refrash
1PD4254400LA-60 80 ns 26-pin piastic SOJ | nASonly telies
j . :  Hidden refresh
uPD42S4400LA-T0 t 70 ns (300 mi}
uPD424400GS-60-9JD 60 ns | 26-pin piastic TSOP (I} CAS before RAS refresh
(PD424400GS-70-8J0 70ns (300 mif) RAS only refresh
Hidden refresh
1PD424400GS-80-9JD 80 ns
1PD424400GS-10-84D 100 ns
uPD424400LA-60 ‘ 80 ns 26-pin plastic SOJ
{PDA424400LA-70 . 70 ns , (300 mil)
4PD424400LA-80 ' 80 s :
4PD424400LA-10 100 ns |

Not all devices/types available in U.S.
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NEC uPD42S4400, 424400

Pin Configurations (Marking Side)

26-pin Plastic TSOP (11} (300 mil) 26-pin Plastic SOJ (300 mil)
NN
1 26 - GND 1101 e 1 ) 26} < GND
2 25 | /04 BO2 Cree] 2 25 be-m(7 1/04
3 24 fx- > O3 WE (-3 24 fe = O3
4 = 23} CAS RAS (>4 23— CAS
5 39 22 |- BB AZ O w5 =E 22 fer OF
, £9 >5
AD = 9 Sg 18|~ A8 9 18} - AB
At e 10 17 [ A7 10 17 b= 3 AT
et 1 16 [+ AB 11 18 fo T AB
el 12 15 e AS 12 15 fe D AB
—13 14 e A4 13 141« A4
AD to A9 . Address Inputs
1/Q1 to 1/C4 : Data Inputs/Outputs
RAS : Row Address Strobe
CAS : Column Address Strobe
WE . Write Enable
OE : Qutput Enable
Vee . Power Supply
GND . Ground
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1PD4254400, 424400

Block Diagram

FAS - -
Clock
CAS === Generator
WE -] -
R CAS before
GND e RAS Counter
/ ;o
- Row !
| Address T
1 1 Buffer I ot
AD | X0 - X9
to H
Ag
Column -
Address N
Butfer Y0 - Y9 |
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NEC

uPD42S4400, 424400

input/Output Pin Functions
The uPD4284400, 424400 have input pins RAS, CAS, WE, OE, AG to A9 and input/output pins /O o 1/04.

Pin name ! input/Output Function
RAB Input RAS activates the sense amplifier by latching 2 row address and selecting a
(Row address strobe} corresponding word line.
It refreshes memory cell array of one line selected by the row address.
It also selects the foliowing function.
+ CAS belore RAS refresh
CAS Input CAS activates data input/output circuit by latching columa address and
(Column address strobe) selecting a digit line connected with the sense ampiifier.
AO 10 A9 input Address bus.
(Address inputs}) input total 20-bit of address signal, upper 10-bit and fowar 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 BAS and CAS are activated
| Theretore, the address input setup time (tass, tasc) and hold fime {tras, toan)
are specified for the activation of RAB and CAS,
WE Input | Write control signal.
{Write enable) Write operation is executed by activating RAS, CAS and WE.
OE Input 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
101 to /04 Input/Qutput 4-bit data bus,
(Data inputs/outputs) 1VO1 to YO4 are used to input/output data.
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NEC 11PD42S4400, 424400

Etectrical Specifications

« Al voltages are referenced to GND.
+  After power up {Vec z Voo pany), wait more than 100 us (RAS, CAS inactive) and then, execute eight CAS
befare RAS or RAS only refresh cycles as dummy cycies to initialize internal circuit.

Absolute Maximum Ratings

Parameter Symbhol Condition Hating ‘ Unit
Voltage on any pin relative to GND Vr ~1010+7.0 | v
Supply voitage Voo ~1.010+7.0 '~ \,-’" ]
Qutput current to - 50 mA
Power dissipation Po . 1 ! W
Operating ambient temperature Ta G 1o +70 i C
Storage temperature Targ ‘! ) ) ~55 to +125 C ]

Caution Exposing the device o 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
canditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symboi Condition MIN, TYP MAX. Unit
Supply voltage Ve 4.5 5.0 5.5 v
High tevel input voltage Vi S 2.4
] Low levé! input voltage Vi -1.0
Operating ambient zemperamrew Ta 0 70 C
Capacitance (Ta =25 'C, f= 1 MH2z)
Paramete! ! Symbol! z Tesi condition MIN. TYP. MAX. Unit
Input capacitance Cuit . Address g pF
 Co | FAS, CAS, WE OF ; L7
Data input/output capacitance L G | H0 :‘ o7 pF
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NEC ; 1PD4254400, 424400

DC Characteristics (Recommended operating conditions uniess otherwise noted)

Parameter J Symbol Test condition MIN. | MAX. | Unit | Notes
e T
Operating current leo RAS, CAS cycling 90 mA 125
tac = tac jwing ;U<~ [
lo = 0 mA T M |
trac = BO ns 80 |
i
thes = 100 ns 80 ‘
tandby 1 uPDA254400 loc: | BAB, CAS > Vi, lo = 0 mA a 20 | mA |
| [ —— - - - :
current | FAS, CAS 2 Veu - D2V, lo = 0 mA C.15 | i
‘fu D424400 AS, CAS : 20 ‘
t - e e — e e ‘
{ HAS, CAS 2 Voo~ 0.2V, lo = 0 mA 1o «;
RAS only refresh current lees RAS cyciing, CAS » Vi twn I trac = 60 ns | 80 mA 1,234
tre = e, lo = 0 mA trac = 70 n;y j
- i
: i
H i
‘v' :
Operating current loca | AAS < Visexs, CAS cycling E tasc = 60 ns 70 } mA 1i.2.5
(Fast page made) ] tro = tec i, fo = 0 MA trnc T “,
' .
trac = 100 ns toso K i
s i + e .—-.? ¢ S
CAS before RAS lons RAS cycling [ taac =680 ns ;90 | mA 1,2
refresh current [ [ e tons = 70 NS 30 ; !
| : fo = 0 mA ] i o ;
I S — - . J ,
CAS vpefore HAS | les | CAS before RAS refresh | taas < 200 ns P00 L owA 1.2
! ! I !
iong refresh current o = 1250 ps : ; : :
- | !
(1,024 cycles / 128 ms, ! i ‘
only tor the pPD42384400) E Yoo - 0.2V 3 Vi € ik may, ' i
| oveviesozv | ‘l |
| o ¢ o — S S
! © Standby: Ctass €1 ps | 300 | pA 1,2
RAS, CAS 2 vec-02v | l )
Address : Vs or Vi : ! i !
N : H H i
WE, OE: Vi | “ : |
é lo =0 mA * 1 !
R ! ; ;
CAS before RAS | e | RAB, GAS. a0 | a2
self refresh current I taass=5ms i
(only for the «PD4254400) I Voo 0.2V £ Vin g Vi | 1 !
GVsEVis02V :
fo = 0 mA : '
S S N, S—
input teakage current har I Vi=01055V -10 +10 | pA
i | All other pins nof under test = 0 Y ;
Cutput leakage current boo Vo=01Ip58VY -10 +10 uh
| Output is disabled (Hi-Z) ] :
I | b ‘ — ;
High fevei autput voltage Ve o= -5.0 mA [ 24 | i
Low fevel output voltage Vo i o = +4.2 mA i T 0.4 §

Notes 1. lucr, lees, Icos, locs and lece depend on cycle rates (trc and tec).
2. Specified values are obtained with outputs unloaded.
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NEC uPD42S4400, 424400

[2+3

lcet and loea are measured assuming that address can be changed once or less during RAS < Vie cuaxy
and CAS 2 Vix gan).
Icas is measured assuming that all column address inputs are held at either high or low.

5. lccs is measured assuming that all column addrass inputs are switched only once during each fast page
cycle,
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NEC uPD42S4400, 424400

AC Characteristics (Recommended Operating Conditions unless otherwise noted)

AC Characteristics Test Conditions

(1} Input timing specification (2) Qutput timing specification
Vi) =24V - VoHMing =24V oo
Vieax) =08V ooonennooo / T VoL iMax) = 0.4V <o onnn

(3) Output load condition

O =t

100 pF == 22000
(S 3

Common to Read, Write, Read Modify Write Cycle

trac = 60 ns trac = 70 ns I trac = B0 ns trac = 100 ns
Parameter Symbol 1 I Unit | Notes
MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX
Read / Write cycle time the 110 - 130 - 160 - 196 ' - ns
RAS pracharge time - 40 - 50 | - 1 70 - |8 | - | ms
CAS precharge time tcen 10 - 10 - 10 - i ! - | ons
RAS pulse width tras 60 110,000 70 (10,000 | 8C [10,000! 100 E‘g‘IO,OQ() ns 1
CAS puise width foas 15 110,000 20 110,000! 20 (10,000 25 [10.000] ns
BAS hold time tn | 15 - 20 - | 20 “les | - ns
| CAS hold time ) tesu 60 - 70 - 80 - 100 - ns
RAS to CAS delay time treo 20 45 20 i 50 25 60 25 75 ns _?___
RAS to column address delay time _[ teac 18 30 15 i 35 17 40 __1_7 50 ns 2
CAS to RAS precharge time tose 10 - ] 10 f - 10 - 1o - ns | 8
| Row address setup time {asn 0 - l Q Lo ¢ - ¢ - ! s )
| Row address hold time e 10 I RPN N L N0 N L
Column address setup time L tase c - 0 - 10 -0 - ns i |
Column address hold time ) toaq 18 - 1 15 T 15 - 20 - . ns ;
| GE tead time referenced to RAS toes 0 - o e T 0 - 1ns |
CAS fo data setup time towz ] - 0 - o l - o - ns ]
OF to data selup time oz o - 0 - Q 1 - & 1 T JS
BE to data delay time 15 - 15 - 20 | - 5 - ims
Transition time (rise and fall) ) »3 e 50 | 3 50 ‘kw-:r% 50 3 50 ns
Refresh time | uPD4254400 | tnee | - | 128 | - (128 | - | - | - © - |ms| 4
4PDA424400 U~ e |- T - e | - 16 Ims |
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NEC uPD42S4400, 424400

Notes 1. In CAS before RAS refresh cycles, tras maxs is 100 us. 1f 10 us < tras < 100 us, RAB precharge time for

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

input conditions Access time Access time from RAS
traan € tgan vaxs @Nnd troo S taeo (ax, tRAC Ak trac paax,
tran > teas i and ko £ taok wax taa max: TraD -+ Las iaxy
tros > trct avaxs i toAG wax . 1ROD + TCas max

trap max.) and treo vax are specified as reference points only ; they are notrestrictive operating parameters.
They are used to determine which access time {taac, taa or tcac) is to be used for finding out when output
data wiil be available. Therefore, the input conditions tean 2 trap (max, and treo 2 teon Maxs will not cause
any operation problems.

3. tome pan requirement is applied to RAS, CAS cycles.

4. This specification is applied only to the yPD4254400-60, 4284400-70.

Read Cycie
trec = 80 ns 1 twec = 8D ns trac = 100 ns
Parameter Symbol T ; Unit | Notes
MiN. i MAX, ¢ MIN. | MAX. | MIN. | MAX. | MIN. | MAX,
Access time from RAS taac - 80 { - | 70 | - | 8 | - 1100 |ns | 1
Access time from CAS toan - 15 - 20 - 20 - 25 ins |1
Access time from column address ths -~ 30 ~ 35 - 40 - 50 ns 1
Access time from OE tosa - 15 P 20 - 20 - 25  ns
Column address isad time traL 30 ' - ‘ 35 - 4G - 50 - ns
referenced to RAS : ;
Read command setup time tes L0 ~ 4+ 0 - 0 - 0 - ns
T K 5
Read command hold time L - 10 - 10 - ns 2
referenced to RAS ! ‘
! ;
Read command hold time tacn o - 4] ~ 9 0 - ns 2
referenced to CAS ! ;
Output buffer turn-off detay ez L0 15 1 0 15 o 26 0 25 | ns | 3
time from QE
Qutput buffer turm-off dalay fore ¢ 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
tran € taan mea; AN tacn S tRoo exy trRac imax: trac ivaxs
tras > trao vax) and teoo € IRCD daax tas vtax tRao + tar iwax)
tRon > tRCD paax teas max TRoU + 10AC (MAx

tranmax ) and treowax s are specified as reference points only; they are not restrictive operating parameters.
They are used to determine which access time {trac. tas or fcac) is to be used for finding out when output
data will be avaitable. Therefore, the input conditions frap 2 trac imax) and treo 2 tacn max,) will not cause
any operation problems.

2. Either trcr tamy or taad o should be met in read cycles.

3. torrmaxs and toezmax ; define the time when the cutput achieves the condition of Hi-Z and is rot referenced
10 Vou or Vo,
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NEC 1PD42S4400, 424400

Write Cycle

Farameter T Symbol JRAC =BG ns trac = 70 ns trac = 80 ns 1 taac = 100 ng unit | Notes
: MIN. | MAX. | MIN. | MAX. | MIN. | MAX: | MIN. | MAX.

WE hold time referenced to CAS twen 15 - 15 - 15 - 20 - ins i
WE putse width Dwe 10 ] - 10 | - | s f o~ )20 0 - lns ot
WE tead time referenced to RAS ,ﬁ tawe 15 - 20 - 20 - 25 | - ns

WE lead time referenced to CAS towl 5 1 - 15 - 15 | - 20 - I ns

WE setup time twes 0 - 0 - 0 - 10 - ns 2
OE hoid time e |0 0 - o - 0 - ns |
Data-in setup time g B 0 - 0 ~ o] - o i - ns ‘ 3
Data-in hold time for 1B | - {15 | - 15 | - | 20 - |rns | 3

Notes 1. twegun is applied to late write cycles or read modify write cycles. In early write cycles, bcn v shouid
he met.

2. if twos > twes (vin, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle.

3. tos i and ton (um 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 faliing edge.

Read Modify Write Cycle

trac = 60 ns teac = 70 NS tasc = 80 ns : trac = 100 ns
Parameter Symbol H - T Unit | Note
MIN. | MAX. | MIN. | MAX. | MIN. | MAX. ; MIN. | MAX,
Read modify write cycle time tawe 150 - 1175 - 210 - 250 - as
RAS to WE delay time tows | 80 - 90 - h'105 - 3] - as oy
CAS to WE delay time town 35 - 40 - 45 - 55 - ns i 1
Column address to WE delay time taws 50 -~ 55 - 65 - 80 1o ns |1

Note 1. if twes 2 twes paing, the cycle is an early write cycle and the data out will remain Hi-Z through the entire cycle.
If trwi 2 tawp (v, Tow 2 towo iy, Tawn 2 tawo (i and topwo = toewn (winy, 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 1PD4254400, 424400

Fast Page Mode

trac = 60 ns trac = 70 ns thac = 80 NS | tas = 100 s |
Parameter Symbaot ¢ - Lnit | Note

MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN, | MAX. :

Fast page mode cycle time trc 40 - 45 -~ i 50 - 60 ~ ns

Access time trom CAS precharge tace - 35 - w0 - 45 - 55 ns

RAS pulse width trazp 60 {125,0000 70 |125,000; 80 4 25,000! 100 [125.000! ng

CAS precharge time for 10 - 10 - 10 - 10 ns

RAS hold time from CAS pracharge tarce 35 40 - 45 55 - 18

Read modify write cycle time | teavic a0 85 - 95 - 115 E 18

CAG precharge 1o WE delay time | terwn 55 0 - 60 | - 70 - 85 -~ ins 1

Note 1. Iftwes 2 twes i, the cycle is an early write cycle and the data out will remain Hi-Z through the entire cycle.
I tawp 2 tRwe s, town 2 Town ins, fawn 2 tawp pvny and torws > topws i, the cycle is a read madify write
cycle and the data out will contain rlata 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 tnac = 100 ns j
Parameter Symbol - T Linit | Note
MING T MAX. T MIND T MAX. D MIND | MAX T MIN. | MAX.
CAS setup time tosm 10 . 10 - 10 - 10 - 1ns
CAS nold time (CAS before BAS refreshy tome 10 - 10 - 15 - 1 20 - ions
RAS precharge CAS hold time tnes 10 10 - 10 W0 - ns
RAS pulse width boss {100 0 - | 100 | - - - st
(CAS before RAS self refresh) : '
RAS prechargs time taps 110 - 130 - - - - - ns 1
(CAS befors RAS self refresh) ;
CAS hold tire toes | 50 - -50 - - - - - ns 1
(CAS before RAS self refresh)
WE setup time twise 0 - 0 - 10 - 10 - ne
WE hold time [otwa 10 L - 15 - 20 - ons

Note 1. This specification is applied only to the uPD4234400-6¢, 4284400-70.
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uPD4254400, 424400

Read Cycle
U tme o e
‘ 1aas tre i
ms TN Vi 5
tosy
g.tc_m; taco . trsk —— torn -
cRs / N\ - y /f N
tRaD . " tral i
oo | e gt
i 1 ; i
saress 1 YOOK_mow XX XXXXCOOCKCXKEXKKK
! | : itack
%tn;cg ‘ tarm "l
; z n
we v [111TT1T1 177 t BANNANANY
z e toss i
; toe, ‘
o= v TANANNARRRRV VAR L
N S ke
O P - ~
o tot2 3
0O Vo e WE (XX owaon P2
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NEC 1PD42S4400, 424400

Early Write Cycle

i s b

Hra V- X s y
RAS Vin.- \‘ / \
tac: {msn ! ioen

cAs
i

.
-
o
.
d

trap

e

tasc
9 4 o
. . r —

Address '

< <
voF
»
[+]
kS

we v \\\\\\\\\\\ﬁ ] T

O

o 3 XXOOOOORRRA e KKRTOOO00NRX

Remak OE: Don't care
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NEC 1PD42S4400, 424400

Late Write Cycle

RAS

CAS

—

w t ZZZITI0 N [Z7TTTTITITTITITTT]

t

. s !
S I | I PP SO

=t 7777707 A URIRRRRAARRRRRARRARRAR

. : |
ot XRRR-- 2 (N o HXXKKXXKRRX
T
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Read Modify Write Cycle

e teas gt
| .
""""" Vi L
R 7
AS Vi l\ 14 :
e e -
’{ ) tacn .

CAS

2’

e

L

tRw;’.,

i//////////

Vo -

J"""??\\\\\\\\\\\

- ////////// ,
« : I

o SRR e
G ! .
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NEC 1PD42S4400, 424400

Fast Page Mode Read Cycle

e AR tae
hE Vm- j
RAS Vi -
’ _tes
"""""" Vi :
CAS Vi o
1, 1ran i
-] :
TASR tRAH %‘As i {oan (
S-S e
L i
A
ddress V‘ . @( }O{ Col.
o i
H |
1 | : ; )
!w‘ tcH tacs | : —
i Do | |

o \\\\\\\\\\\}

Remark in the fast page mode, read, write and read modify write cycles are available for each of the consecutive
TAS cycies within the same RAS cycle.
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Fast Page Mode Early Write Cycle

s Ve ————\
R h
AS Vie- ~
e
ti‘:: trco
S _ 7 7 N
cas ¥ _/ \
Vi X
toac
t;.sp? :tmm Hase toan
Vipe - i £ ‘
Address Vi XXLROW MR Col.
’ T |
! ;
twes s s e twes | twon
e - - e bt
W " : : P P
£ v :::—\1;;\ « £ X £ N //////////
i‘ o L
[ I osi e tos !
e [ A DR A PR i

o zr W Data in m Data in ‘x’x”‘x‘x‘:‘x’x’x‘x’x‘x

Remarls 1. OE: Don'tcare
In the fast. page mode, read, write and read modify write cycles are available for each of the
consecutive CAS cycles within the same BAS cycle.

[
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Fast Page Mode Late Write Cycle

RAS

CAS

Address

[i{e]

Vi
Vi

Vik-
Vi

Vir--
ViL-

Vik-
Vit.-

Vi
Vi

Vit

T

tepp!
R

e

tasn mw«
it

S e W7/s/4100/

! Etc&u i AtC}EH

| ‘
4 T

N\ /
[///// | V \\\\\\\ NN

: i .
i | B {
i ‘OFD ; o3 tDH (OE’\ (vt‘ [ tm’h L(ot “(")i % fon

...... ‘i‘.’g- - -< x Datain b- i _ b : ’X’I’X’Z‘X‘X‘X’X’X

Remark inthe 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

CAS

Address

a

[Le]

Remark

736

A
Vi~

Vi
Ve

Vin-
Vi

Vit
Vi

Vou-
V-

Vit
ViL-

tRauE e

o
!

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



NEC uPD42S4400, 424400

!t
s Vi !
RAS Vi |

e e
Vi

i
1

twsh - twHR
et ]
!
b

U375/ LALITTLALHATLATRARRARTARRARTARNANY

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

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.

When CAS before RAS self refresh 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 refrash and RAS only refresh are used in combination; please perform RAS only
refresh 1,024 fimes within a 16 ms interval just before and after setting CAS before RAS self refresh.

{3) If trass i is not satisfied at the beginning of CAS betore BAS seif refresh cycles {tras < 100 us), CAS before
RAS refresh cycles will be executed one time.
If 10 us < trss < 100 us, RAS precharge time for CAS before RAS self refresh (tres) is applied.
And refresh cycles {1,024/128 ms) should be met.

For details, please refer to How to use DRAM User's Manual.
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NEC 1PD42S4400, 424400

USSP ;s SN S e -
f t re b tras tre :
. e e
o Ve i | 5 ¢ X
RAS | W/ h
Vi~ - ; | & \
! ! I 1 [ W
! : -
fus ; tom e fose g, towe taeo toes
s | i i : ;
Ve ! : ' ' ‘ ‘ <
CAS : i i ; \
v \ 5 / : N / \ // _
s 0 1 twen tese o
RPN | S B DA

/A ZZBEE\\AIRARAN RN

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

RAS Only Refresh Cycle

R
s L
7_*34.51 L.‘fﬁ‘_, Js 1 T
paess 11 KRR RXKXXKXX

Remark WE, OF: Don't care 1O: Hi-Z
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Hidden Refresh Cycle (Read)

RAS

CAS

Address

WE

OE

<« <
//l
(j

oo

tore | | ta tagk i | tona fern
P ] . o SO SN, ) SO

{3({ _ e ,,,F‘
O\ / \
| taa ; 2

£
T3

tran

e

s e G e 1 i 5
VSR RN S A DU N '; ‘ ;
- XRXK_ror XX_eo XRARRAXKK

<<

.

v ZZIITIITTT I IRARNAANARRARN

e

W \\\\\\\\\\\\\\\\Jf s S L L1
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NEC uPD4254400, 424400

Hidden Refresh Cycle (Write)

— Wie
RAS
-

< <
do N v
) !
i®
Voo
i B

w3 YRR e XN e KRR KKRHRKKRR
o % TNNNRY /777 ELUUUURRANRG

Lo L
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NEC

uPD42S4400, 424400

Test Mode Set Cycle (WE, CAS Before RAS Refresh Cycle)
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By using the test mode, the test time can be reduced. The reason for this is that, the memory emuiates the
x 8-bit organization during test mode. Don't care about the input level of the CAS input A0,

Setting the mode

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.

OQutput = “1”; Normal write (all memory cells)
Qutput = “0" Abnormal write

Refresh

Refresh in the test mode must be performed with the BAS / CAS cycle or with the WE, CAS before RAS refresh
cycle. The WE. TAB before RAS refresh cycle use the same counter as the CAS before RAS refresh’s internal
counter

Mode Canceliation
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 1PD4284400, 424400

Package Drawings

26 PIN PLASTIC TSOP (II) (300 mit)
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NEC - uPD42S4400, 424400

26 PIN PLASTIC SOJ (300 ml)
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NEC 1PD4254400, 424400

Recommended Soldering Conditions

The foliowing conditions (see tables below and next page) must be met for soldering conditions of the
uPD42S4400, 424400.

Formore details, refer to our document *SEMICONDUCTOR DEVICE MOUNTING TECHNOLOGY MANUAL®
(1E1-1207).

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

1PD42S4400GS-94D, 424400GS-9JD: 26-pin plastic TSOP (i) (300 mil}

Soldering process Soldering conditions Symbol

infrared ray reflow Peak temperature of package surface: 235 "C or lower, 1R35-107-2
Reflow time: 30 seconds or less (210 "C or higher),
Number of reflow processes: MAX. 2
Exposure limit: 7 daysMNote
{10 hours pre-baking is required at 125 "C afterwards}
Cautions !
1. After the first refiow 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).

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 dayghot®

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

VP15-107-2

Cautions

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

» 2. After the first reflow process, do not use water to remove

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 “Partiai heating
method”.
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NEC

uPD4284400, 424400

1PD42S4400LA, 424400LA: 26-pin piastic SOJ (300 mil)

Soldering process

Soldering conditions

Symbol

infrared ray reflow

Peak temperature of package surtace: 235 ‘C or lower,
Reflow time: 30 seconds or Jess (210 "C or higher),
Number of reflow processes: MAX. 2
Exposure limit; 7 daysNote
(20 hours pre-baking is required at 125 "C aflerwards)
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: 215 "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 Jess.

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

method”.

“Partial heating
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