DATA SHEET

N EC/ MOS INTEGRATEDWCIRCUITr

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{Hl} 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.)
pPD424400-60L 660 mwW 60 ns 120 ns 40 ns
1.1 mW
uPD424400-70L 550 mW (CMOS tevel 70 ns 140 ns 45 ns
1PD424400-80L 495 mw input) 80 ns 160 ns 50 ns
uPD424400-10L 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

Ordering Information

A X
Part number c::;s:):l;ne Package Refresh
#PD424400GS-60L 60 ns 26-pin Plastic TSOP (II) CAS before RAS refresh
1PD424400GS-70L 70 ns {300 mil) RAS only refresh
1PD424400GS-80L 80 ns Hidden refresh
uPD424400GS-10L 100 ns
1PD424400LA-60L 60 ns 26-pin Plastic SOJ
uPD424400LA-70L 70 ns (300 mil)
uPD424400LA-80L 80 ns
pPD424400LA-10L 100 ns
The information in this d t is subj to change without noti
IC-2771C (Japan) _ BE buy2?525 00LOAUS 152 1B 611
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NEC

Pin Configurations (Marking Side)

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

~__ uPD424400-L

26-pin Plastic SOJ (300 mil)

./
1701 O=—>{ 1 26 —O GND 101 o—{1 O 26 —O0 GND
/02 O] 2 25 =0 1/04 1102 O=<—2 25 f=—=0Q 1/04
WEO—= 3 - 24 |«—O 1103 WE O—={3 24 |«—+0 1/03
RASO— 4 3 23|=—0O CAS RAS O—=4 23p—0O CAS
A9 O— 5 g 22}«~—0OE A9 O—>5 Fg 22|«—0 BE
3 £
§
£ 5
AOO—={ 9 18|=—0O A8 A0 O—={9 ?— 18 «—0O A8
A1 O—={10 17 }«—0 A7 A1 O0—10 17 f«—0 A7
A2 O—={11 16 }+—0 A6 A2 0— 11 16 f«—0O AB
A3 O—»{12 15 j«——0O A5 A3 O—>]12 15 f+—0O A5
Vee O— 13 14 l—O A4 Vee O0— 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 : Output Enable
Vce : Power Supply
GND : Ground
o12 - M L427525 DOLOAYL g9g ™
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Block Diagram
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_ NEC . : - _ _ _uPD424400-L

Input/Output Pin Functions
The uPD424400-L has input pins RAS, CAS, WE, OE, A0 to A9 and input/output pins /01 to /O4.

Pin name Input/Output 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 tatching 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 1,048,576-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 (trax,
tcan) are specified for the activation of RAS 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.

1101 to 1/04 Input/Output | 4-bit data bus.
(Data inputs/outputs) 1/01 to I/O4 are used to input/output data.
614 .M L42?525 00LOAYS 9L1 W
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NEC , o 1PD424400-L

Electrical Specifications
« Ali 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 Al -1.0to +7.0 v
Supply voltage Vee -1.0to +7.0 \
Qutput current lo 50 mA
Power dissipation Po 1 w
Operating ambient temperature Ta 0 to +70 ‘c
Storage temperature Tstg -55 to +125 ‘C

Caution Exposing the device to stress above those listed in Absolute Maximum Ratings could cause
permanent damage. The device is not meant to be operated under conditions outside the limits
described 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 MiIN. TYP. MAX. Unit
Supply voltage Vee 4.5 5.0 5.5 v
High level input voltage Vi 2.4 Vee+ 1.0 v
Low level input voltage Vi -1.0 +0.8 A
Operating ambient temperature Ta 0 70 ‘c

Capacitance (Ta = 25 °C, f = 1 MHz)

Parameter Symbol Test Condition MIN. TYP. MAX. Unit
Input capacitance Cn Address 5 pF
Ciz RAS, CAS, WE, OE 7
Data input/output capacitance Cvo 110 7 pF

- I L42?525 00LOBYT &TA EE
615
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NEC 7 ) _ uPD424400-L

DC Characteristics (Recommended operating conditions unless otherwise noted)

Parameter Symbol Test Condition MIN. | MAX.| Unit | Notes
Operating current lech 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 leca RAS Cycling, CAS = Vi | trac = 60 ns 120 mA |1,2,3.,4
tac = trc MmNy, lo = 0 mA trac = 70 ns 100
trac = 80 ns 90
trac = 100 ns 80
Operating current lece RAS < ViLimax,, CAS Cycling | trac = 60 ns 90 mA [1,2,5
(Fast page mode) tec = trcving, lo = 0 mA taac = 70 ns 80
trac = 80 ns 70
trac = 100 ns 60
CAS before RAS lecs RAS Cycling trac = 60 ns 1220 | mAa | 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 | uA 1,2
long refresh current trc = 125.0 us
(1,024 Cycles / 128 ms) RAS, CAS :
Vee - 0.2 V < Vin £ Vil imax)
ovsve<02V
Standby : tras < 1 us 500 77 1,2
RAS, CAS 2 Vec - 0.2 V
Edris_s : Vi oor Vi
WE, OE: Vi
lo=0mA
Input leakage current () 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 v
Low leve! output voitage Vou lo=+4.2 mA 0.4 \

Notes 1. lcct, lces, leca, Ices and lcce depend on cycle rates (trc and tec).
2. Specified values are obtained with outputs unloaded.
3. Icctand lccsare measured assuming that address can be changed once or less during RAS < ViLmax.)
and CAS = Vi v,
4. lIcc3 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.

s16 M b427525 00LOA50 51T WE
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1PD424400-L

AC Characteristics (Recommended Operating Conditions unless otherwise noted)

AC Characteristics Test Conditions

(1) Input timing specification

ViH (miN) =24V

Vit imax) =08V

tr=5ns tr=5ns

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

Common to Read, Write, Read Modify Write Cycle

(2) Output timing specification

trac = 60 ns trac = 70 ns trac = 80 ns | trac = 100 ns
Parameter Symbol MIN. [ MAX. | MIN. [ MAX. [ MIN. | MAX. [ MIN. { MAX. Unit {Notes
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 trRAS 60 [10,000( 70 |10,000| 80 (10,000| 100 [10,000| ns
CAS Pulse Width tcas 15 (10,000 20 {10,000 20 |10,000} 25 (10,000 ns
RAS Hold Time thsw 20 - 20 - 20 - 25 - | ns
CAS Hold Time tesk 60 - 70 - 80 - 100 - | ns
RAS to CAS Delay Time tAcD 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 - ns
Row Address Hold Time tRar 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 - 0 - ns
CAS to Data Setup Time tez 0 - o - 0 - 0 - ns
OE to Data Setup Time toz 0 - - 0 - 0 - ns
OF to Data Delay Time toep 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
B Lu27525 00LDASL u5bL HH
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Notes 1. For read cycles, access time is defined as follows:

Input Conditions Access Time Access Time from RAS
tRAD < tRAD iMAX.) @and trco < tRCD (MAX) tRAC (MAX.) trac (MAX)
trAD > tRAD (MaX ) and trep < trReo (vax ) TAA (MAX ) tRAD + tAA (MAX)
trco > tRCD (MAX ) tCAC (MAX ) tRCO + 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 trap 2 trab (max.) and trco 2
treD (Max.) will not cause any operation problems.

2. tcre (viN) 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 tAcs 0 - 0 - 0 - 0 - ns
Read Command Hold Time tRRH 10 - 10 - 10 - 10 - ns 2
Referenced to RAS
Read Command Hold Time tRCH 0 - 0 - 0 - 0 - ns 2
Referenced to CAS
Output 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.) @nd tRCD S tACD (MAX) tRAC (MAX) trRaC (max)
tRAD > tRAD (MAX.) 8Nd tRco < tRCD (MAX.) tAA (max ) tRAD + TAA (MAX.
tRCD > tRCD (MAX.) tcac (MAX.) TRCD + tCAC (MAX}

trap (max.) 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 output data will be available. Therefore, the input conditions trap > trap (Max.) and trco >
trcp (Max) will not cause any operation problems.

2. Either trcH (MiNy OF trRRH (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 Vou.

o18 B Luz2?525 00kD&52 390 mm

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



NEC ) S uPD424400-L

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.
'WE Hold Time Referenced to CAS twcH 15 - 15 - 15 - 20 - ns 1
WE Pulse Width twe 15 - 15 - 15 - 20 - | ns | 1
WE Lead Time Referenced to RAS tRwL 20 - 20 - 20 - 25 - ns
WE Lead Time Referenced to CAS tewL 15 - 15 - 15 - 20 - ns
WE Setup Time twes 0 - 0 - 0 - V] - 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 MmN,
shouid be met.
2. |ftwcs 2twes (ming, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle.
3. tosming and tos ming 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 MIN. { MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX. Unit } Note
Read Modify Write Cycle Time trwe 165 - 185 - 210 - 250 - ns
RAS to WE Delay Time tRwD 80 - 90 - 105 - 130 - ns | 1
CAS to WE Delay Time town 40 - 40 - 45 - 55 - ns | 1
Column Address to WE Delay Time | tawo | 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. [f tRwp = tRwD (MIN), tcwD = tcwp (MINJ, tAwD 2 tawb (Miny and tcpwo 2 tcpwo (ming, 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 Lu2?525 00L0A853 229 WA
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NEC 7 7 B uPD424400-L

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 trase 60 (125,000 70 {125,000, 80 [125,000( 100 (125,000 ns

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

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

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

CAS Precharge to WE Detlay Time tepwo 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 tRwb = tRwo (MIN.), tcwD 2 tcwp iMIn.), tAwD 2 tawp (MiNy and tcpwo > tcpwo (N, 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 befors RAS Refresh) | tcun 15 - 15 - 15 - 20 - ns

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

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

WE Hold Time twhr 15 - 15 - 15 - 20 - ns

620 B Lu27525 00LDASY 1bS M
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"NEC ~ uPDA424400-L
Read Cycle
trRC
tRAS trp
= VW- Ty ¢ 3
RAS \ ,[ \
tesH
tcrp tRcD tRSH tepi
tcas
~c Vk- 4 X 4 \
CAS Vit- / \ \i 2 / N
trRaD traL
tase| | tRAH LA_s_g tcan
Address \\//':: m: Rowmi

l{e]

< L

tRAH

% ANNAAMANAMNANNY 1111

VoH-
VoL-

B 42?7525 00LOASS OTL WA
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Early Write Cycle

tac
tras e tre
= V- TN } R
RAS " \‘ ] \_
tesu
tchp tRCO tasu teen
e Ve 4 3 teas 4 3
cAs " / \\ / / \_
trao
tasr| | tran tasc
[

ViK- 3
Address Vi Xm Row Col.

wE v \\\\\\\\\\\fi

tos toH
e i
o ST QUXKXXXXKXXXXXXX

Remark OE : Don't care

- B L427525 00LOBSL T34 L

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



NEC
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Late Write Cycle

tRas

RAS Vi \L N\
tcsH
{CRP trRCD tASH teen
— Vi 1 tcas y
CAS Vi / \( F \
traD
tasp| | tRaH tasc tcan
-\ y
Address Vin- m Row Col.
Vi- k

tres

tRwL

twp

re
we v [///11/ 1))

\
/
tow

S ITIIIIIIIIIIIIII

toEH

_VIN-
Ot VrL-ZZZZZZ/

AJAALALLARERRRRRARRRNRANY

ton

Vik- H-Z
© 3 Xt

Data in

M 427585 DOL0DA5? 974 mm
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Read Modify Write Cycle

tAwc
tRaS i‘* tre
m \\//I:: \( gf ’\__
tcsH
tcaA tRco tRsH teen
m \\{;:: r ‘\\( tcas ’ 7 Y
tRAD
tasa| | traH <tés_c> tcaH
Address V- MVHG@:? Col.
tawo towl
tawp tRwe
FE'S' towo twe
we v [LLLL1 S N (///[1[]]
toea toeH
% % ANNNMWAMANNY /| AARRRRRNRNY
RAC
) t:c , toep tos toH
L e G
toLz
toz 10EZ
1o} Y/,(;': --------------- L R {@g Data out ‘5- """"""""""" e

624 B Luy27525 00L0&54 800 WA
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Fast Page Mode Read Cycle

trRaSP tRP ,
Shie V- \ trRHCP
RAS " N /' Ji
tesH trc tasH
tcrp| trcD tcas tcp tcas tcp tcas teen
= VH- y Y \ { Y 4 p
CAS \
w / A\ 7 N 7 N Y/ \
trRaD tRaL
tasp| [tRau tasc tcan tasc{ | tead tasc| | tean
[ [ <—H Fet—=
ViH- 4 4 \ 4 X 4 — 3
Address R | 1. m |
V- Di ow lvi Col 7 3 Co 7 K Co 7
tRCH
tRCS trCH 1RGS tReH tres leb] tran
e Vik- X y
&L LLLLLT V V ANNANY
toes
tace tace
10EA 1oEA toea
[
toLz toLz toLz
Ac V- o] i
OF \\\\\\\\ \ 4‘ \ ;1‘ \ / / / / /]
Vi- - | X / 3 /
tRaC toez| toez
f 1. taa L'. taa L. taa torF
! fcac tOFF feac tOFF tcad | toez|
tez tciz icLz

o \\':f;’: SRR » 7 { >ql Data out ‘}-t"-'{Dﬂ‘ Data out }-'ji-é{:)( Data out }__i—_ii;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.

I tu427525 00LDBST 747 WA -
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Fast Page Mode Early Write Cycle

thasp L tee
RAS ViHo &X tAHCP * *
Vi k 7
tesk tec tRsH
tcre tRCD tcas | tep teas ;[ ter tcas ' tePn
—— V- p 4 ) /
CAS | j A\ N N
tRAL
tRaD 1
ASA | {tRAH [tasc| tean tasc tean tASC | tean
Vis- £ 3 2
. C=3 & W 000 W 00
1
twes' twen twes twen twes| | twen
o Ve /
MO\ YN Y7777
tos tou dos | to 1ps ton

Vin- y N \
o] Vi Data in Data in Data in
- K
1 )

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
consecutive CAS cycles within the same RAS cycle.

o2 B L4y27525 00LO&LO 4L9 HE
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tRASP L tee
tRHCP
RAS Vin- 5\ * *
Vi- X 7
tesH tec tAsH
tcRp treo teas _ ter teas tcp tcas L teen
=< V- 3 RL Y ¢ 3
CAS /
Vie- / \\( F, \x / \ ; ;
trap trat
tash _EH’AH tasC tcaH tasc tean tﬁ tcam
Vin- 3 4 4 Y
Address Vi Row §0§ Col. Col. Col
L K.
tom tow tow
trw
tacs twe tAcs twe , taAcs twe
Vi X X | !
A/ IH-
WE Vie f LSS/ \ \ K 1//////////
toEH toEn E’E-T
== Vi ; 4
& LLLLL] M ALRRRRRRRANY
toeo |, Tos [ ]tow, toH toep tos| | tow
Vin- - i-
© Yo e ) Y o KXRRRRRAR

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.

B Lu27525 00L08LL 375 HN
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Fast Page Mode Read Modify Write Cycle

tRP

trasp
— P * %
RAS VIH hL
Vie- A
tPRWC
tcrRP tRCD tcas tee teas tcp tcas tcPN_ |
=& V- Y \
&S \ T /
Vie- _/F \ A ;Z \( ;/ \(
trAD tRAL
tasA| |traH tasc tcaH tasc tean tasc| | tcan
ViH- Y 4 Y 4
Address |, Row Col. Col. Col.
L= ! ¥, K K 2 K
tawp [ YR tepwo 2 toomo o
tawo Yowd tawo [tewy] tawp tRWL
tRcs towp tWe, tRCS towe twp , | TACS towo twe
Vi r \ \ Y\
AE H-
WE Vit~ \ \ \
tRac
taa taa taa
tcac toen tcac toEH tcac] toEH
f——- | Fe—-{
toea toea [toea
OE

/O

'{s]

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.

B Ly27525 00bLOAL2 231 WA
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CAS Before RAS Refresh Cycle

RAS

CAS

Vin-
Vie-

Vin-
Vi-

tCsr

trC

tre

uPD424400-L

tRas

|

tre

trRas

trP

tcHR

N JZ

N\

trRPC

tesh

tcHR

/ ‘

N\

Y.

/

! :

tRPC

teen

CRP \_

\_/

twsr

\_

777

‘—M\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

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

RAS Only Refresh Cycle

Address

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

Vin-
Vi

tere

tre

trc

tras

k

tap

tRas

trp

2B )

tRPC

teae
ey

tcen

tash

tRAH

Row

B Lu2?525 00L08L3I 178 W
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NEC 1PD424400-L
Hidden Refresh Cycle (Read)
tRC tRC
tras tRP tras | tep
e ——— = ——
RAS Vie. \‘ | \ y
{CRP trCo tRSH 1CHR . teen
=5 V- 4 X 4 )
CAS Vie- / \ \ \
trRAD tRAL
tasm tRaH |tasc| tcan
Vin- - 4 \
trcs twhr

Vik-
Vi-

=~  Vie-
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1PD424400-L

Hidden Refresh Cycle (Write)

tac

RAS x:: -\ A S\ \—
L I}Cj’_ tReo : tRsH teHh ,! teen ]
CAS |- / \\ JZ \_
m tmtm tasc | e,
oo 1 XXX o KN KXXKRXXKXXXKHIKX
% NNANNNNY LI
@ 3 XORRRXRIORKRA o X XOORRRXXXKRRXXXKRKXXXKK

Remark OE : Don't care
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NEC , ©PD424400-L

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

trC

TRas , trP
W N 17 N
tesn| tcHR trpC tcrp
CaS &f ‘\ /‘
TwHR

" R\Mfi BT

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 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.

o M L42?525 D0LO8LL 987 WA
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Package Drawings
26 PIN PLASTIC TSOP (II) (300 mil)

26

B-N-0-N-0 oppRen

\
+

}il

—

2
- _

[c]
o[ v @

NOTE

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

M Lu2?525 00L0OA&L? 413 1N

detail of lead end

—F

I

ITEM MILLIMETERS INCHES

A 17.36 MAX. __ 0.684 MAX.

B 1.06 MAX. _ 0.042 MAX.

C_ 127(TP)  0.050(T.P.)

D 0.4228:08  0.017:0.003

E___ 0.1:0.05 0.00410.002

F 1.2 MAX. 0.048 MAX.

G 10 0.039

H 922102 0.363:0.008

! 7.62£0.1 0.300:0.004

J 0.8£0.2 0.031+3:908

K 0.14523-92%  0.006:0.001

L 0.5:0.1 0.020+9-984

M__ 02 0.009

N__ 010 0.004

P 3l 3oL

$26G3-50-9JD
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26 PIN PLASTIC SOJ (300 mil)

B
26 14
i rrmMm o m
+
%IL_ILJI_II_I I_IL_.II_II_.IId U

M [B] N @]

NOTE
Each lead centerline is located within 0.12 mm (0.005 inch) of
its true position (T.P.) at maximum material condition.

634 ‘M L427525 00L08LA 75T HE
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ITEM MILLIMETERS

INCHES

0. 0.008
B 1742035 0.685:3-89%
c 7.57 0.298
D 8.4710.2 0.333%3:998
E 1.08£0.15  0.043*3-988
F 0.6 0.024
G 35202 0.138:0.008
0.009

H 2.420.2 0.094+9.992
] 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  0.016:3:982
N 0.2 0.005
P 6.73:0.20 __ 0.265:0.008
Q 0.15 0.006
T R 0.85 0,033

0.10 0.004
U 0201505  0.00825553

P26LA-50A-2



NEC _ uPD424400-L

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 (II} (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 pr , cool the package down to room
temperature, then start the d reft 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 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).

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 Ly4y27525 00L08LY LY9L WM
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#PD424400LA-xxL: 26-pin plastic SOJ (300 mil)

Soldering process

Soldering conditions

Symbeol

Infrared ray reflow

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

Reflow time: 30 seconds or fess (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: 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 less.

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

method”.
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