DATA SHEET

NEC/ MOS INTEGRATED CIRCUIT

1PD424260

4 M-BIT DYNAMIC RAM
256 K-WORD BY 16-BIT, FAST PAGE MODE, BYTE READ/WRITE MODE

Description

The uPD424260 is a 262,144 words by 16 bits dynamic CMOS RAM. The fast page mode and byte read/write
mode capability realize high speed access and low power consumption.

The uPD424260 is packaged in 44-pin plastic TSOP (II) and 40-pin plastic SOJ.

Features

+ 262,144 words by 16 bits organization

« Single +5.0 V £10 % power supply

. CAS before RAS refresh, RAS only refresh, Hidden refresh
+ 512 cycles/ 8 ms

» Fast access and cycle time

Power consumption Access time R/W cycle time Fast page mode
Part number
Active (MAX.) [ Standby (MAX.) (MAX.) (MIN.) cycle time (MIN.)
1uPD424260-60 880.0 mW 55 mW 60 ns 110 ns 40 ns
1PD424260-70 880.0 mW (CMOS level 70 ns 130 ns 45 ns
input)
1uPD424260-80 797.5 mW 80 ns 150 ns 50 ns

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

Document No. M12940EJ1V0ODS00 (1st edition)
Date Published September 1997 N
Printed in Japan
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NEC uPD424260
Ordering Information
Part number Access time (MAX.) Package Refresh

1PD424260G5-60-7JF 60 ns 44-pin Plastic TSOP (II)
1PD424260G5-70-7JF 70 ns (400 mil)
1PD424260G5-80-7JF 80 ns

1uPD424260LE-60 60 ns 40-pin Plastic SOJ
1PD424260LE-70 70 ns (400 mil)
1PD424260LE-80 80 ns

CAS before RAS refresh
RAS only refresh
Hidden refresh
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Pin Configurations (Marking Side)

44-pin Plastic TSOP (ll) 40-pin Plastic SOJ
(400 mil) (400 mil)
1PD424260G5-7JF 1PD424260LE
U/
Vec O— 1 44 —O GND Vee 0— 10O 40 —O GND
/01 O] 2 43 [=—0O /016 /01 Q=] 2 39 [=—>0O /016
/02 O 3 42 [=—0O /015 /02 O 3 38 [=—O /015
/103 Q=e—| 4 41 =0 /014 /103 Q=] 4 37 l=—0O /014
/04 O 5 40 [=—O /013 /04 Q= 5 36 [«=—>0O /013
Vee O— 6 39 —O GND Vee O— 6 35 —O GND
/105 O 7 38 [=—0O /012 /105 Q=] 7 34 [=—0O /012
/108 O=— 8 37 |=—0O /011 /06 O=— 8 33 [«—0O /011
/07 Q= 9 36 [=—O /010 /107 O 9 32 =0 /010
/108 O=—[ 10 35 |«—>0O /09 /08 O=—]10 31 [«—O /09
NC O—— 11 30 —O NC
NC O— 12 29 |=—O LCAS
NC O— 13 32 —O NC _ _
— WE O—] 13 28 [=—O UCAS
NC O— 14 31 [«—O LCAS _ —
— [N RAS O—= 14 27 |=—O OE
WE O—= 15 30 [«—O UCAS
— NC O— 15 26 [=—O A8
RAS O—| 16 29 |[«—O OE
A0 O—| 16 25 |=—O A7
NC O— 17 28 [=—O A8
Al O— 17 24 =—O A6
A0 O—>] 18 27 [=—0O A7
A2 O—>| 18 23 [«—O A5
A1l O—={ 19 26 [=—O A6
A3 O—| 19 22 |=—O A4
A2 O—] 20 25 =—0O A5
Vee O— 20 21 —CO GND
A3 O— 21 24 [«—O A4
Vee O— 22 23 —O GND
A0 to A8 . Address Inputs
[Row: A0 to A8, Column: AO to A8]
/01 to I1/016 : Data Inputs/Outputs
RAS : Row Address Strobe
UCAS : Column Address Strobe (upper)
LCAS : Golumn Address Strobe (lower)
WE : Write Enable
OE : Output Enable
Vce : Power Supply
GND : Ground
NC : No Connection
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Block Diagram

RAS O—» Lower —0
LCAS O—» Byte OF
UCAS Clock Generator Control
WE O—»]
Data
Output
Upper j>
=| Byte .- L | Buffer
J Control Vo1
Veo O— o
CAS before Vo8
GND O—» RAS Counter - Data (Lower Byte)
Input
o L »| Buifer
[}
©
S | o Memory
] A la Cell
z Array
Row &
Address -
AO Buffer X0 to X8 o
A Lt 512x512x 16
A% — Data
Column W 512 % 16 W\ ﬂ Output
Address 'R X X o .| Buifer
Buffer Y0 to Y8
- Sense Amplifier ¢zs @ |/t009
T 1 11016
512 (Upper Byte)
o Data
Input
) Column Decoder | Buffer
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Input/Output Pin Functions

The uPD424260 has input pins RAS, CASNote. WE, OE, A0 to A8 and input/output pins 1/01 to 1/016.

output)

. Input/ )
Pin name Output Function

RAS Input RAS activates the sense amplifier by latching a row address (A0 to A8) and selecting a

(Row address corresponding word line.

strobe) It refreshes memory cell array of one line selected by the row address (A0 to A8).
It also selects the following function.
+ CAS before RAS refresh

CAS Input CAS activates data input/output circuit by latching column address (AO to A8) and select-

(Column address ing a digit line connected with the sense ampilifier.

strobe)

AO to A8 Input 9-bit address bus.

(Address input) Input total 18-bit of address signal, upper 9-bit and lower 9-bit in sequence (address
multiplex method).
Therefore, one word (16-bit) is selected from 262,144-word by 16-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 (tran, 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.

/01 to 1/016 Input/ 16-bit data bus.

(Data input/ Output 1/01 to 1/016 are used to input/output data.

Note CAS means UCAS and LCAS.
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Electrical Specifications

« CAS means UCAS and LCAS.

« All voltages are referenced to GND.

« After power up (Vcc 2 Vee (viNy), wait more than 100 us (%, CAS inactive) and then, execute eightﬁ before
RAS or RAS only refresh cycles as dummy cycles to initialize internal circuit.

Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit
Voltage on any pin relative to GND Vr —-1.0to +7.0 \
Supply voltage Vee —-1.0to +7.0 \
Qutput current lo 50 mA
Power dissipation Po 1 w
Operating ambient temperature Ta 01to +70 C
Storage temperature Tstg -55 10 +125

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 inthe operational section ofthis 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 55 \Y
High level input voltage ViH 24 Vee +1.0 \
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 Ci Address 5 pF
Ce RAS, CAS, WE, OE 7 pF

Data input/output capacitance Cio 11O 7 pF
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DC Characteristics (Recommended Operating Conditions unless otherwise noted)

Parameter Symbol Test condition MIN. [ TYP. | MAX. [ Unit [ Notes
Operating current lcct RAS, CAS cycling trac = 60 ns 160 mA (1,2, 3
trc = tre (Ming: lo = 0 mA trac = 70 ns 160
trac = 80 ns 145
Standby current lcca RAS, CAS 2 ViH M), lo = 0 mA 2 mA
RAS, CAS>Vec— 0.2V, lo =0 mA 1
RAS only refresh current lces RAS cycling, CAS > ViH (min)) trac = 60 ns 160 mA |1,23,4
trc = trec MmNy, lo = 0 mA tRac = 70 ns 160
trac = 80 ns 145
Operating current lcca RAS < ViLmax,), CAS cycling | trac = 60 ns 140 mA [1,2,5
(Fast page mode) trc = trc Ny, lo = 0 MA trac = 70 ns 140
trac = 80 ns 130
CAS before RAS Iccs RAS cycling trac = 60 ns 160 mA 1,2
refresh current trc = tre (miny, lo = 0 MA tRac = 70 ns 160
trac = 80 ns 145
Input leakage current ligw) Vi=0to55V -10 +10 UA
All other pins not under test =0 V
QOutput leakage current lou) Vo=0to 55V -10 +10 UA
Qutput is disabled (Hi-Z)
High level output voltage VoH lo=-2.5mA 2.4
Low level output voltage VoL lo=+2.1 mA 0.4

Notes 1. lIcc1, lccs, Iccs and Iccs depend on cycle rates (trc and tec).
2. Specified values are obtained with outputs unloaded.
3. lcc1 and Iccs are measured assuming that address can be changed once or less during RAS <
ViLvax,) and CAS > Vin (MIN.).
4. lIcca is measured assuming that all column address inputs are held at either high or low.
5. lcca is measured assuming that all column address inputs are switched only once during each fast page
cycle.
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AC Characteristics (Recommended Operating Conditions unless otherwise noted)
AC Characteristics Test Conditions

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

ViH MiNy =2.4V VoH miNy =24V

ViL max)y =0.8V

(3) Output load condition

1,660 Q&

1/0
100 pF

CL 7—77|—- 590 Q

Common to Read, Write, Read Modify Write Cycle

Parameter Symbol trac = 60 ns trac = 70 ns trac = 80 ns Unit Notes
MIN. | MAX. [ MIN. | MAX. [ MIN. | MAX.
Read/Write cycle time tre 110 - 130 - 150 - ns
RAS precharge time tre 40 - 50 - 60 - ns
CAS precharge time e 10 - 10 - 10 - ns
RAS pulse width tras 60 (10,000 70 |10,000( 80 |10,000 ns
CAS pulse width teas 15 [10,000| 20 (10,000 20 (10,000 ns
RAS hold time thsH 15 - 20 - 20 - ns
CAS hold time tosn 60 - 70 - 80 - ns
RAS to CAS delay time treo 20 45 20 50 20 60 hs 1
RAS to column address delay time tRaD 15 30 15 35 15 40 ns 1
CAS to RAS precharge time tcrp 10 - 10 - 10 - ns 2
Row address setup time tasr 0 - 0 - 0 - ns
Row address hold time tRaH 10 - 10 - 10 - ns
Column address setup time tasc 0 - 0 - 0 - ns
Column address hold time tcan 15 - 15 - 15 - ns
OE lead time referenced to RAS toes 0 - 0 - 0 - ns
CAS to data setup time tez 0 - 0 - 0 - ns
OF to data setup time oLz 0 - 0 - 0 - ns
OF to data delay time toeb 15 - 15 - 20 - ns
Masked byte write hold time referenced to RAS tMRH 0 - 0 - 0 - ns
Transition time (rise and fall) ir 3 50 3 50 3 50 ns
Refresh time tREF - 8 - 8 - 8 ms
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Notes 1. For read cycles, access time is defined as follows:

Input conditions

Access time

Access time from RAS

trap < trap (wax) and trep < trep (vax) trAC (MAX.) tRAC (MAX.)
trap >trap (wax) and trep < trep (max) taa (max) trRAD + tAa (wax)
trep > tRep (Max) tcac (vax) trep + tcac (vax)

trAD (MAX.) and trep (Max,) are specified as reference points only; they are not restrictive operating parameters.

They are used to determine which access time (trac, taa or tcac) is to be used for finding out when output

data will be available. Therefore, the input conditions trap > traD (Max,) and trep > trep (vax,) will not cause

any operation problems.

2. tcrp (MIN) requirement is applied to RAS, CAS cycles.

Read Cycle
Parameter Symbol trac = 60 ns trac = 70 ns trac = 80 ns Unit Notes
MIN. | MAX. [ MIN. | MAX. [ MIN. | MAX.
Access time from RAS trac - 60 - 70 - 80 ns 1
Access time from CAS fcac - 15 - 20 - 20 ns 1
Access time from column address taa - 30 - 35 - 40 ns 1
Access time from OE toea - 15 - 20 - 20 ns
Column address lead time referenced to RAS tRAL 30 - 35 - 40 - ns
Read command setup time tres 0 - 0 - 0 - ns
Read command hold time referenced to RAS tRRH 0 - 0 - 0 - ns 2
Read command hold time referenced to CAS tReH 0 - 0 - 0 - ns 2
QOutput buffer turn-off delay time from OE toez 0 15 0 15 0 20 ns 3
QOutput buffer turn-off delay time from CAS torF 0 15 0 15 0 20 ns 3

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

Input conditions

Access time

Access time from RAS

trap < trap (wax) and trep < trep (vax) trAC (MAX.) tRAC (MAX.)
trap >trap (wax) and trep < trep (max) taa (max) trRAD + tAa (wax)
trep > tRep (Max) tcac (vax) trep + tcac (vax)

trAD (MAX.) and trep (Max,) are specified as reference points only; they are not restrictive operating parameters.

They are used to determine which access time (irac, taa or tcac) is to be used for finding out when output

data will be available. Therefore, the input conditions trap > traD (Max.) and trco > trep (vax) will not cause

any operation problems.

Either trcH (MiN,) of trRrH (viN) should be met in read cycles.

torr (vax,) and toez (vax.) define the time when the output achieves the condition of Hi-Z and is not referenced

to VoH or VoL.
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Write Cycle
Parameter Symbol trac = 60 ns trac = 70 ns trac = 80 ns Unit Notes
MIN. | MAX. [ MIN. | MAX. | MIN. | MAX.
WE hold time referenced to CAS tweH 15 - 15 - 15 - ns 1
WE pulse width twe 10 - 15 - 15 - ns 1
WE lead time referenced to RAS tRwL 15 - 20 - 20 - ns
WE lead time referenced to CAS towL 15 - 15 - 20 - ns
WE setup time twes 0 - 0 - 0 - ns 2
OE hold time toeH 0 - 0 - 0 - ns
Data-in setup time tos 0 - 0 - 0 - ns 3
Data-in hold time toH 15 - 15 - 20 - ns 3

Notes 1. twe MmNy is applied to late write cycles or read modify write cycles.

be met.

In early write cycles, twcH (vin) should

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

cycle.

3. tos(miny and toH (viny 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

Parameter Symbol Unit Note
MIN. | MAX. [ MIN. | MAX. [ MIN. | MAX.
Read modify write cycle time trRwe 150 - 175 - 200 - ns
RAS to WE delay time tawp 80 - 90 - 105 - hs 1
CAS to WE delay time tcwp 35 - 40 - 45 - ns 1
Column address to WE delay time tawp 50 - 55 - 65 - ns 1

Note 1.

If twes 2 twes (viny), the cycle is an early write cycle and the data out will remain Hi-Z through the entire cycle.

If tRwp > tRwD (MIN.), fcwD > towb (MIN.), tawD > tawb (vin.) and tcrPwp > tcPwb (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.

10
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Fast Page Mode
trac = 60 ns trac = 70 ns trac = 80 ns
Parameter Symbol Unit Note

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

Fast page mode cycle time trc 40 - 45 - 50 - ns

Access time from CAS precharge tace - 35 - 40 - 45 ns

RAS pulse width trasp 60 |125,000( 70 |125,000( 80 |125,000 ns

CAS precharge time tep 10 - 10 - 10 - ns

RAS hold time from CAS precharge trHCP 35 - 40 - 45 - ns

Read modify write cycle time tPRWC 80 - 85 - 100 - ns

C_AS precharge to E delay time tcPwp 55 - 60 - 70 - ns 1

Note 1. If twcs 2 twes (miny), the cycle is an early write cycle and the data out will remain Hi-Z through the entire cycle.
If tRwp > tRwD (MIN.), fcwD > towb (MIN.), tawD > tawb (vin.) and tcPwp > tcPwb (viN, 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
Parameter Symbol Unit Note
MIN. | MAX. [ MIN. | MAX. [ MIN. | MAX.
CAS setup time tcsr 10 - 10 - 10 - ns
CAS hold time (CAS before RAS refresh) tcHR 10 - 15 - 15 - ns
RAS precharge CAS hold time trrc 10 - 10 - 10 - ns
WE hold time (hidden refresh cycle) twHR 10 - 15 - 15 - ns

11
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Read Cycle
tre
1 1
oW N / \
tcrp 1 = trs tcen
- tcas
%2: x:r: _/l traD )\\( trAL 7/ /l )\_
tasr traH | tasc tcan .
et KO KO N XKRERKKKIARRX
) treH
‘Fﬁi thrn
w v ZZ7ITITIT7T7 TI
toes
toea
S SANAARRIAARRRAAARRARY NTTT7777
o e
tcac toez
o toL.
li :;8 xzt -------------------------- L {Xﬁi Data out :}-- Az

12
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Upper Byte Read Cycle

T | 1; RC / t N
A A\ S S
i - - | N
« v ZZIII BRNW
< v W 177777777

Z
Vor— Hi-Z / \ Hi-Z
UIO g mmmmmmmmmm s mmmm s s e s s s {Xﬁ( Data out 7} ---------

Remark L I/O: Hi-Z

13
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Lower Byte Read Cycle

tre
tras trp
- ViH— \ \
RAS Vie— &( 72 \
tcrp tmRH
— Vin— 4 p
UCAS Vi— } \
tcsH
tcrp trco trsH tcen
tcas
—_ Vin— '4 3 4 \
LCAS oo / \\( 7/ / \
traD trAL
tasr| | tman | tasc toan

= LB

ViH—

tres

trcH

tRRH

v - LT

ANANANY

= o WOWWWNWNWN 1 /77777777
LUO Yo wearenmsesseasnasn s LT ——— XN omaon JHE

Remark U I/O: Hi-Z

14
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Early Write Cycle

— V- \
RAS \(
tcrp trel
UCAS V- 4 3 \
LCAS Vi _/ \
traD
tasr| | traH 1
[
y
Row
N

ViH—
Address y, _ Col.

twer

RS\ [ SIiiiiiiii

e

m

Uie o XXROXXXIK osar UIXKXKXRKXKIAIXKX

Remark OE: Don'’t care

15
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Upper Byte Early Write Cycle

<<
T

LN 2 LN
E 8 g
I o o
)
[o]
2
bS]
TS I

RAS

<<
(i

UCAS

<<
T

LCAS

Address x:t Col. X‘X‘X X XX X‘X X‘X X‘X X X‘X X‘X X

m

e NN\ || Z7TTTTTTITTTITTTITITTTT

ovo. 1= XKXXKXKXXKN,  osai

Remark OE, L /O: Don't care

IAXKXXKIKXKKIKIRIKXXAX

16
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Lower Byte Early Write Cycle
tre
tRa: trp
- vm- N\ / b
RAS V:[‘_ \( 7] \
tcr tvr
— V- A \
UCAs "~ / \
tcs
tcre trep 1 teen
Ve 7 Y t 7 \
LcAs " / \ \ 7/ / \_

traD
1 1 tasc tcan

saess 31" KX Pov XKoot KXXXXXXXXKXKXXXXAXK)

twes

m

tos

ViL—

Remark ﬁ, U I/O: Don’t care

w v SN\ | |"V77777777 177 TTIITIITIT]

UIKIRKIRKIKIKIKXKXKXKXKX
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Late Write Cycle

RAS

ViH— \
1

4

- C
0|0
>| >
nlwn
<<
- I
F

o

3

tasr traH

L/

/

X
N\

|
Address VM- Row ml
Vie—

ASC AH
ol.
towe
|
cs

trwi

twe

=
[~
[~
[~
[~
[~
[~
[~
[~
N
\ln

\
N\

LI

18
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Data in

XXKKXXXHXXAAXX
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Upper Byte Late Write Cycle

RAS

UCAS

LCAS

Address

U110

Vel \ I X

313_ _/{ 3\ \ toa 7 /l \_
i _/ tha \—
w [L1111/]]] N L1

<<

ViH—
vV

Remark L I/O: Don’t care

Data in

X

7

ﬂ\\\\\\\\\\\\\\\\\\\\\\

LURXXKXOXIXX

19
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Lower Byte Late Write Cycle

RAS RP
v ¥ Y
RAS ViL— \( 7/ \

MRH

UCAS H
I

<<
[
o o
3 3
o o

U

RSH CPN
7 A tcas 7 \
\ /] \

rore w: _/ tra
w = I N LTI ITITITT]

Ql
N
Y
Y
[~
[~
[~
N
~

ﬂ‘\\\\\\\\\\\\\\\\\\\\\\

o 7 Xt @i XAXKXXXIKXKXX

Remark U I/O: Don’t care

20
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Read Modify Write Cycle

RAS | RP
e IH )
RAS \( j \
H
RCD CPN

w7 N | L/ o
w v T N VIIITTIITIT
GE W \\\\\\|\\\\\\\\\\\ Uy ALEARARRRRRRANY

tcac 19ED tos toH .
Ul’lo  vVu- \/ )
LIIO V- M --------------- [~ """""" 1 {‘A‘ Datain )
toz
toLz toez

U110

Vor— Hi-Z s \ Hi-Z
.......................................... D e mmmmmemeemmememeesmeemmmmmemeeman
LIO  Voi- {XX ata out 7>

21
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Upper Byte Read Modify Write Cycle
trwe
tRa: trr
RAS i N 7 N
1 tre = trs tce
Lm x: : 7( )\\ tca: 7/ /l )\_
tcr tvr
RV 4 Y
e trap —
tasn| | tran Asc toan
trwD towL
o ——
we w" LLL11L111 11T N
toE toE
oE V- \\\\\\|\\\\\\\\\\\ L/ ALERRRRRRRARNY
| o toso tos| | ton
U o x:fjm --------------------------------- <X‘< Datain )
toz
cLz toez
ul/io xZL__ --------------------- |:“---Z- ---------------- -gw Data out >— ------------------- Fi i_-__Z -----------------

Remark In this cycle, the input data to Lower I/O is ineffective. The data out of that remains Hi-Z.

22
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Lower Byte Read Modify Write Cycle

trwe
tras trp
— ViH- \ 4 3
RAS i~ \( 7[ \
tcrp tmRH
T~aa  VH- 4 !
UCAS / \
ViL—
tesH
tcrp treo tRsH tcen
7 3 tcas 7 Y
_— ViH—
LCAS / \\ 7/ / \
traD
tasr| | tran tasc foan
_ A
Address Vi Rﬁ@ Col.
ViL— N
trwo towe
tawp trRwe '
tres tcwo ] twe
— Vh- /
we - L1117 N
toEa toEn
& VO WMWY/ ALLRRRRRRRANY
OE
Vi- \ X / \
| trac
<
taa
toac 1(?ED tos toH
ViH— s \
4 TRRARRRY 1 (R e YRR
7
toz
o
toLz toez
_ Hi-Z Hi-Z
I 1o T son Data out [p-s-mssmmsmsmsmsmmemnmiemm e ememnnnes
VoL—

Remark In this cycle, the input data to Upper I/O is ineffective. The data out of that remains Hi-Z.

23
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Fast Page Mode Read Cycle

RAS

UCAS
LCAS

Address

U 1/o
L1/O

Remark

24

ViH—
ViL—

ViH—
ViL—

ViH—
ViL—

VoH—
VoL—

trasp trP
_— tRHCP —
\ / \
tesn trc tRsH
tcrp trco tcas tcp tcas tcp tcas tcen
N "4 N
S \ /A N /4 N_YZ/ N\
traD trAL
tasr| |tran  [tasc tcan tasc| | tcan tasc| | tcam
’4—» [ [
s s / p
@Q; Row Col. Col Col. §<XXXXX
N N N 7
trcH
tres treH trcs treH trcs tren
ffff_//l )\/l !\/l )‘jjz
toes
tace tace
toEa toEa toEA
toLz \ [torz \ |foLz /////
WANMMANNE | /N5 |/ /
| trac l‘fz LQEZ
I tan tan taa {oFF
tcac torF tcac torr tcac OEZ
tcz toz toz .
Hi-Z f— X Hi-Z f— X Hi-Z Hi-Z
"""""""'l """"""" {y Dataout}---l""{y Dataout}--l""'gy Data out "'I """
7 N7

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 Byte Read Cycle

Sha ViH-
RAS Vi
—= ViH-
UCAS Vi
—a ViH-
LCAS Vi
ViH-
Address Vil
= ViH-
WE Vi
= ViH-
OF Vi
Voh-
ul/o VoL
Voh-
L1/O VoL
Remarks 1.

traspP tre
— tRHCP o E—
N / \
tcsH trc trsH
fcre treD fcas tcas tcpn
/ N / N /N
tcrp tcp fcas tcp IMRH
=
_/ N / L
traD trAL
tasr| [tran  |tasc tcan tasc tcan tasc tcan
[ [ [
A A 4 / X A A
XX>§ Row §<>< Col. Col. §<XX>§ Col. ><XXXXX
7 - N 7
trcH
tres treH trcs treH tres <
tRRH
toes
tace tacr
toea toea toea
\ [foiz /‘ \ [foiz toz /‘ ////
SWANWNMNWMNNA L N4 N /
| trac
! taa B_))EZ taa
tcac tore tcac torF
toz f tez OEZ
Hi-Z _ﬁ_L! Hi-Z Hi-Z
-------------------------------- §>$(Data out ===t =1 --------------<>§ Data out Pr======--
7
taa toez
[
tcac torr
toz
Hi-Z —\ Hi-Z
---------------------------------------------------- <>§ Data out}-------------------------------
N7

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.
This cycle can be used to control either UCAS or LCAS only. Or, it can be used to control UCAS
or LCAS simultaneously, or at random.
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NEC uPD424260

Fast Page Mode Early Write Cycle

trasp trP
trHCP
—— V- 3 L 3
RAS ViL— \( 72 \
tcsH trc trsH
ILC_RE treD fcas o ter fcas || ter fcas ey
UCAS V- 3 \ ;ﬁ \ z—\ / 7 Y
LCAS Vi- \_; 7 X V. / \_
traD | tRaL
ask| |tRaH  |tasc foan tasc fcan tasc tcan
—_ /
IL— N
twes twen twes twer twes twer
RN\ /[ /_\T [1/11111/
WE
vie \ X i X Z . 7/
tos toH . . . tos .

toH
CIRXXIXX

Ul/O V-
LI/O Vi-

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.
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Fast Page Mode Byte Early Write Cycle

traspP tre
. _ trHCP s
RAS Vin S Z M
VIL— ( 7
tcsh trc trsH
}LC_Rﬁ trep tcas tcas tcen
oy 7 3
UCAS Vin j \ \ Zl \ / / \_
Vi- \ X 7 \ Z
}LC_Ri tcp tcas tep tmRH
——= V- \ \
LCAS |, 1 \ \_
traD ) trAL
tasm| [tRaH | tasc foan tasc toan tasc| | toan
[ -
ViH- 4 / \
- \ \ 7
twes twen twes twer twes twer
e AANNY [\ /_ﬂ{* /11111
=\ \ i X 7 ! 7
. los toH | los toH
ViH- \ A
/ /
| los ton
ViH-
Remarks 1. OE: Don't care

consecutive CAS cycles within the same RAS cycle.

or LCAS simultaneously, or at random.

. In the fast page mode, read, write and read modify write cycles are available for each of the

. This cycle can be used to control either UCAS or LCAS only. Or, it can be used to control UCAS
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Fast Page Mode Late Write Cycle

trasp tRp
trHCP
7o VhH— 3 2 AS
RAS ViL— xr 12
tcsH trc trsH
tore trep fcas L top fcas tcp tcas tepn
UCAS V- *-\ 7L \ Z‘ \S / 7 )
LCAS Vi— \ X 7 R N 7 / \_
traD
tRAL
LAER> M lﬁg tcan L/Eg tcan tasc| [ tcan
ViH— A X/ N\L 3 4 \ 4 \
Address v Row Col. Col. Col. KXXXXX
L= N 7 X 7 N 7 N 7
towe towe tow
trRwL
tres twe tres twe  tros twe
WE [1/1/1111/]]
WE
ViL— \ 7

toen

oF - JLLARRRRRNARAY
e LRI

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 Byte Late Write Cycle

RAS
0GRS -
LoAS -
Address x:r__
WE
Ok "
ulo x:[‘_‘
L1/O x:[‘_‘
Remarks 1.
2.

traspP tre
trHCP
_38 ZL |
" 7 \
tcsH trc trsH
FEF’, treD fcas tcas tcpn
3 p ' |
/ N N /7
ltﬁip» tcp tcas tcp MRH
J )S Zl X
S N
trAD
tRAL
tasr| |tran tasc toan tasc | foun tasc| | toan
[ (o1 e -1
r s / \ \
Row Col. Col. §<XX>§ Col. ><XX
N N X 7 7
towe towL fow
tRwL
tros twp tres twp . tRcs twp
[//17 N N/ N T
] \

toen

toen

tos | |tou

. O omarn 3

toen

toeo |

ton

tos
| |

JRLAARRRRRRARRY

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.
This cycle can be used to control either UCAS or LCAS only. Or, it can be used to control UCAS
or LCAS simultaneously, or at random.
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Fast Page Mode Read Modify Write Cycle

trasp trP
RAS ViH— \
ViL— L
trRWC
tcrp trco tcas tcp tcas tcp tcas tcpn
I
UCAS V- \ \ / \ [\ £y
LCAS Vi— \ Z 2 S \_
traD tRAL
task| [tran tas tcan tasc| | tcan tasc| | tcan
[ [ [ [ g >
Vine '3 Y AL y / /
Address Row Col. KXXXW Col. Col.
ViL— X VX 7 X X
TACP TacP
trwD [ tcpwp tcPwp towl
tawp cwL tawp _|tew] tawp trRwL
tres towp we - _ltcs towp twe - Jthos| towp twp
— V- A ’E \ ’E \ f i i i i
WE ViL— g S S
trac
I
taa tan tan
ltorg| {oEH b L(EEI lteng] {oEH
=~ V- \ tora \ toea \\ toea| A
OE
v AN \ K
teiz| | toep tez| | toep toeo
E >
toiz toeZ toz toez toez
| 1
_ Hi-Z { Hi-Z /— \ Hi-Z
u /o Vor ----------------I ------ out >..--. ....I ...... out E..-- out >..-.-..--.I. ...........
LI/O VoL- \ 7
tos| | toH tos| | ton tos| |toH
/ \ 3 / \
UNO Vin— e e < in >- ------------- g in >- ------------- < in
LI/O Vi— \ 7 \ 7 \ 7
Remark In the fast page mode, read, write and read modify write cycles are available for each of the consecutive
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Fast Page Mode Byte Read Modify Write Cycle

traspP <1EP>
S Vie- \
RAS Vi- St /
t trRwWC
|2ip> trco tcas tcas torn
e ViR % \ / \ AN
UCAS Vil \\- Z St ] \-
tcrp tcp tcas tcp tmRH
Vik- 7( N / '
LCAS
Vi- X< Jz \_
trAD tRAL
tasr| [traH tasc tean tasc| | toan tasc| | tca
oo
ViH- A 4 \ s \
Address v Row Col. Col. Col.
L= X X x 7 N 7
tacp tac, ¢
trwD tcPwp tcpwp CWL
tawp towe tawp _ [fow] tawp tRWL
tF}CS towp twp | (frcs () twp | |iRgs towp fwp
[ —|
— Vi X ’t 3 ZE \ i f i i f
WE Vi- \ x
trAC
I tan faa taa
t
chﬁ OEH i(zxﬁ toen L%ﬁ toen
% 32 ALY N A\ AN
Vi- Y
teiz| | toep teiz| | toep
e
toLz toez toLz toez .
VoH- Hi-Z i- i-
Ve iy RN 1. S-S S I S N B IS out WhemcbboHZZ L
VoH- Hi-Z
S B Tl et mmmme———— {y out
tIDS ton |
ViH-
UNO . =mmmmmmmmeeem————ccceeeeeeeeee AX in e
ViH-
R o —

Remarks 1.

consecutive CAS cycles within the same RAS cycle.

or LCAS simultaneously, or at random.

In the fast page mode, read, write and read modify write cycles are available for each of the

This cycle can be used to control either UCAS or LCAS only. Or, it can be used to control UCAS
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CAS Before RAS Refresh Cycle

tre tre
tras | trr tras L trP
Sha ViH— \ / \ N
RAS " N\ / N\ \
tcrp
tcsr tcHr trrc tcsr tcHr trPc teen

UCAS V- \
ViL— p

LCAS

/ A\

Remark Address, WE, OE: Dontcare L /O, U I/O: Hi-Z

RAS Only Refresh Cycle

tre trc
tras o trr tras o trP
—— V- 5\ x \
RAS Vi— \
tcrp
tcrp trrc teen
UCAS V- 4 \ 4 3
LCAS Vi- _/ \_
lasr trRan tasr trAH
ViH—
Address Vi

Remark WE, OE: Dontcare L I/O, U l/O: Hi-Z
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Hidden Refresh Cycle (Read)

tre tre
tras L tre tras _ tmp -
RS N N -
torp t trs t , t
e N\ J/‘ N
trap t
LAEE tRAH tasc fcan
Address x:r__ mi Row jmﬁ Col.
tres twHR
v v [T ALNARRRRRRRNANY
toE
— t
REANNNNNAN NN\ 1LY
| toc for,
torz
toiz
T r— S — ) T e -
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Hidden Refresh Cycle (Write)

RG RG
tras tre tras _ tre
RAS VH
L S\ 7 X\

<<
[

a

trAD
tasr| | tRaH tasc tcan
[
— 4 ! / \
Vie- X 7 X 7

twes twer

"= AN i

. los

XXXXXXXX KK XIXXKXKXX

Remark OE: Don't care

U /10
L1/O

<<
T
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Package Drawings

44 PIN PLASTIC TSOP(II) (400 mil)

44 23
HHHHHHHHHH | HHHHHHHHAHA

?HHHHHHHHH HHHHHHHHHE
A

detail of lead end

NOTE

Each lead centerline is located within 0.13 mm (0.005 inch) of
its true position (T.P.) at maximum material condition.

ITEM MILLIMETERS INCHES

A 18.63 MAX. 0.734 MAX.
B 0.93 MAX. 0.037 MAX.
C 0.8 (T.P.) 0.031 (T.P.)
+0.08
D 0.3275°07 0.013+£0.003
E 0.1£0.05 0.004+0.002
F 1.2 MAX. 0.048 MAX.
G 0.97 0.038
H 11.76+0.2 0.463+£0.008
| 10.16+0.1 0.400+0.004
+0.009
J 0.8+£0.2 0.031 70.008
+0.025
K O.‘145_0_015 0.006+0.001
+0.004
L 0.5£0.1 0.0207G4 505
M 0.13 0.005
N 0.10 0.004
o+7° o+7°
P 3 " 30 3 " 30

$44G5-80-7JF4
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40 PIN PLASTIC SOJ (400 mil)

40 21
minininininisisininisininininininininin)

ITII_II_II_II_II_II_II_II_II_II_II_II_II_II_II_II_II_II_II_Ii_
20

-

PR B

v 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 26.29_5 35 10355 014
C 10.16 0.400
D 11.18+0.2 0.440+0.008
+0.006
E 1.08+0.15 0.043_0_007
F 0.7 0.028
G 3.56+0.2 0.138+0.008
+0.009
H 2.4+0.2 0.094*5-053
| 0.8 MIN. 0.031 MIN.
J 2.6 0.102
K 1.27(T.P.) 0.050(T.P.)
+0.004
M 0.40£0.10 0.0‘16_0_005
N 0.12 0.005
P 9.40+0.20 0.370+0.008
Q 0.15 0.006
T R0.85 R0.033
+0.10 +0.004
U 0.20%3 g8 0.008%5°005

P40LE-400A-2

36



NEC

1PD424260

Recommended Soldering Conditions

The following conditions (see tables below and next page) must be met when soldering uPD424260.
For more details, refer to our document “SEMICONDUCTOR DEVICE MOUNTING TECHNOLOGY MANUAL”

(C10535E).

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

1{PD424260G5-7JF: 44-pin plastic TSOP (II) (400 mil)

Reflow time: 40 seconds or less (200 "C or higher),
Number of reflow processes: MAX. 3
Exposure limit: 7 daysNote
(10 hours pre-baking is required at 125 C afterwards)

Soldering . .
Soldering conditions Symbol
process
Infrared ray Peak temperature of package surface: 235 °C or lower, IR35-107-3
reflow Reflow time: 30 seconds or less (210 "C or higher),
Number of reflow processes: MAX. 3
Exposure limit: 7 daysNote
(10 hours pre-baking is required at 125 C afterwards)
VPS Peak temperature of package: 215 "C or lower, VP15-107-3

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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11PD424260LE: 40-pin plastic SOJ (400 mil)

Soldering . »
Soldering conditions Symbol
process
Infrared ray Peak temperature of package surface: 235 °C or lower, IR35-207-3
reflow Reflow time: 30 seconds or less (210 "C or higher),
Number of reflow processes: MAX. 3
Exposure limit: 7 daysNote
(20 hours pre-baking is required at 125 C afterwards)
VPS Peak temperature of package: 215 "C or lower, VP15-207-3
Reflow time: 40 seconds or less (200 "C or higher),
Number of reflow processes: MAX. 3
Exposure limit: 7 daysNete
(20 hours pre-baking is required at 125 C afterwards)
Partial heating Terminal temperature: 300 "C or lower, —
method 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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