DATA SHEET

MOS INTEGRATED CIRCUIT

uPD42S4260AL, 424260AL

NEC

3.3V OPERATION 4 M-BIT DYNAMIC RAM
256 K-WORD BY 16-BIT, FAST PAGE MODE, BYTE READ/WRITE MODE

Description

The uPD42S4260AL, 424260AL are 262,144 words by 16 bits CMOS dynamic RAMs. The fast page mode and
byte read/write mode capability realize high speed access and low power consumption.

Besides, the uPD42S4260AL can execute CAS before RAS self refresh.

These are packaged in 44-pin plastic TSOP (ll) and 40-pin plastic SOJ.

Features

+ 262,144 words by 16 bits organization
+ Single +3.3 V £0.3 V power supply

» Fast access and cycle time

Power consumption Access time R/W cycle time Fast page mode
Part number . .
Active (MAX.) (MAX)) (MIN.) cycle time (MIN.)
uPD42S4260AL-A60, 424260AL-A60 288 mW 60 ns 110 ns 40 ns
uPD42S4260AL-A70, 424260AL-A70 252 mW 70 ns 130 ns 45 ns

+ The uPD42S4260AL can execute CAS before RAS self refresh

Part b Refresh | Refresh Power consumption at standby
art number efresh cycle efres (MAX.)
UuPD42S4260AL 512 cycles / 128 ms | CAS before RAS self refresh, 0.288 mW
CAS before RAS refresh, (CMOS level input)
RAS only refresh, Hidden refresh
uPD424260AL 512 cycles / 8 ms CAS before RAS refresh, 1.8 mW
RAS only refresh, (CMOS level input)
Hidden refresh
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Ordering Information

Part number

Access time (MAX.)

Package

Refresh

CAS before RAS self refresh

UPD42S4260ALG5-A60-7JF 60 ns 44-pin Plastic TSOP (I)
PD42S4260ALG5-A70-7JF 70 ns (400 mil) CAS before RAS refresh
RAS only refresh
1PD42S4260ALLE-ABO 60 ns 40-pin Plastic SOJ Hidden refresh
PD42S4260ALLE-A70 70 ns (400 mil)
UPD424260ALG5-AB0-7JF 60 ns 44-pin Plastic TSOP (I) CAS before RAS refresh
i RAS only refresh
LPD424260ALG5-A70-7JF 70 ns (400 mil) = ony
Hidden refresh
1uPD424260ALLE-AB0 60 ns 40-pin Plastic SOJ
PD424260ALLE-A70 70 ns (400 mil)
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Pin Configurations (Marking Side)

44-pin Plastic TSOP (ll) (400 mil) 40-pin Plastic SOJ (400 mil)
UPD42S4260ALG5-7JF HUPD42S4260ALLE
UPD424260ALG5-7JF HUPD424260ALLE
/
Vee O— 1 44 —O GND Vee O— 1 O 40 —O GND
/101 O=— 2 43 |=—0O /016 /01 O=— 2 39 =0 /016
/02 O=— 3 42 [=—0O /015 /02 Q= 3 38 [=—0O /015
/103 O=— 4 41 |=—0O /014 /103 Q= 4 37 0O /014
/04 O=—> 5 40 [=—O /013 /04 Q= 5 36 [0 /013
Vee O— 6 39 —O GND Vee O— 6 35 —O GND
/105 Q= 7 38 =0 /012 /05 Qe 7 34 =0 /012
/106 O=—> 8 37 |=—O 1/011 /08 O=— 8 33 [«~—O /011
/107 O=— 9 36 [«—O /010 /107 O=— 9 32 =0 /010
/08 O=—{10 35 [0 /09 /08 O=—{10 31 [0 /09
NC O—11 30 —O NC
NC O—12 29 |=—O LCAS
NC O—13 32 —O NC — _
[P WE O—>13 28 [=—O UCAS
NC O—]14 31 |=—O LCAS _ S
— P RAS O—{14 27 =—0O 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 |=—O A7
A2 O—]18 23 |=—0O A5
Al O—19 26 [=—O A6
A3 O—]19 22 =—O A4
A2 O—=20 25 [=—O A5
Vec O——20 21 —O GND
A3 O—21 24 [=—O A4
Vee O—22 23 —O GND
A0 to A8 . Address Inputs
/01 to 1/016 : Data Inputs/Outputs
RAS : Row Address Strobe
UCAS : Golumn 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 uPD42S4260AL, 424260AL have input pins RAS, CASNote, WE, E, A0 to A8 and input/output pins

/01 to 1/016.
) Input/ )
Pin name Function
Output

RAS Input RAS activates the sense amplifier by latching a row address and selecting a corresponding

(Row address 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 Input CAS activates data input/output circuit by latching column address and selecting a digit

(Column address line connected with the sense amplifier.

strobe)

AO to A8 Input Address bus.

(Address inputs) Input total 18-bit of address signal, upper 9-bit and lower 9-bit in sequence (address
multiplex method).
Therefore, one word 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 %, 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 inputs/ Output I/01 to 1/016 are used to input/output data.

outputs)

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 = Vec (miNy), wait more than 100 us (%, CAS inactive) 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 Vr —-0.51t0 +4.6 \
Supply voltage Vee —-0.51t0 +4.6 \
Qutput current lo 20 mA
Power dissipation Po 1
Operating ambient temperature Ta 01to +70 C
Storage temperature Tsig -55 to +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 3.0 3.3 3.6
High level input voltage ViH 2.0 Vce +0.3 \
Low level input voltage Vi -0.3 +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, OF 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. | MAX. [ Unit | Notes
Operating current lcct RAS, CAS cycling trac = 60 ns 80 mA |1,2,3
trc = tRec MmNy, lo = 0 mA trac = 70 ns 70
Standby | uPD42S4260AL lcca RAS, CAS > ViHMN), lo =0 mA 0.5 mA
current RAS, CAS = Voo — 0.2 V, lo = 0 mA 0.08
uPD424260AL RAS, CAS 2 ViH(min), lo = 0 mA 2
RAS, CAS>Vec - 02V, lo=0mA 0.5
RAS only refresh current lces RAS cycling, CAS = ViH N, trac = 60 ns 80 mA (1,2 3,4
trc = tRec MmNy, lo = 0 mA trac = 70 ns 70
Operating current lcca RAS < ViLax), CAS cycling | trac = 60 ns 70 mA |1,2,5
(Fast page mode) trc = trc (viny, lo = 0 mA tRac = 70 ns 60
CAS before RAS Iccs RAS cycling trac = 60 ns 80 mA 1,2
refresh current trc = tRec MmNy, lo = 0 mA tRac = 70 ns 70
CAS before RAS Icce CAS before RAS refresh: tras < 200 ns 80 uA 1,2
long refresh current trc = 250.0 us
(512 cycles / 128 ms, RAS, CAS:
only for the uPD42S4260AL) Vee — 0.2 V < Vi £ ViHuax)
ovsveL<o2y
Standby: tras < 1 us 100 UA 1,2
RAS, CAS 2 Vcc - 0.2V
Address: Vi or ViL
ﬁ, OE: Vm
lo=0mA
CAS before RAS self refresh lcer RAS, CAS: 80 UA 2
current (only for the trass = 5 ms
UuPD42S4260AL) Veec — 0.2 V £ Vin £ ViH (wax)
ovsveL<02V
lo=0mA
Input leakage current I Vi=0to 36V -5 +5 uA
All other pins not under test =0 V
QOutput leakage current lou) Vo=01036V -5 +5 UA
QOutput is disabled (Hi-Z)
High level output voltage VoH lo=-2.0 mA 2.4
Low level output voltage VoL lo=+2.0 mA 0.4

Notes 1.

Icc1, lccs, lccs, Iccs and Iccs depend on cycle rates (trc and trc).

2. Specified values are obtained with outputs unloaded.

3. lcci and lccs are measured assuming that address can be changed once or less during RAS <
ViLvax,y and CAS > ViH (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
ViH MmNy =2.0V

ViL max)y =0.8V

(3) Output load condition

1,180 Q@

110
100 pF

CL l_ 870 Q

Common to Read, Write, Read Modify Write Cycle

(2) Output timing specification

Vou miNy =2.0V

Parameter Symbol thac = 80 ns trac =70 1S Unit Notes
MIN. [ MAX. [ MIN. [ MAX.
Read/Write cycle time tre 110 - 130 - ns
RAS precharge time tre 40 - 50 - ns
CAS precharge time e 10 - 10 - ns
RAS pulse width tras 60 10,000 70 10,000 ns 1
CAS pulse width tcas 15 10,000 20 10,000 ns
RAS hold time thsk 15 - 18 - ns
CAS hold time tosw 60 - 70 - ns
RAS to CAS delay time trop 20 45 20 50 ns 2
RAS to column address delay time tRaD 15 30 15 35 ns 2
CAS to RAS precharge time tcrp 5 - 5 - ns 3
Row address setup time tasr 0 - 0 - ns
Row address hold time tRaH 10 - 10 - ns
Column address setup time tasc 0 - 0 - ns
Column address hold time tcan 15 - 15 - ns
OE lead time referenced to RAS toes 0 - 0 - ns
CAS to data setup time tez 0 - 0 - ns
OE to data setup time oLz 0 - 0 - ns
OE to data delay time toeb 13 - 15 - ns
Masked byte write hold time referenced to RAS tMRH 0 - 0 - ns
Transition time (rise and fall) tr 3 50 3 50 ns
Refresh time uPD42S4260AL tREF - 128 - 128 ms 4
uPD424260AL - 8 - 8 ms
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Notes 1. In CAS before RAS refresh cycles, tras (vax) is 100 us.

If 10 us < tras < 100 us, RAS precharge time for CAS before RAS self refresh (trrs) is applied.

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

Input conditions Access time Access time from RAS
trap < trap (vax) 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.

3. tcrp (mIN) requirement is applied to RAS, CAS cycles.

4. This specification is applied only to the uPD42S4260AL.

Read Cycle
Parameter Symbol thac = 80 ns trr = 70 s Unit Notes
MIN. [ MAX. | MIN. [ MAX.
Access time from RAS trac - 60 - 70 ns 1
Access time from CAS fcac - 15 - 20 ns 1
Access time from column address taa - 30 - 35 ns 1
Access time from OE toea - 15 - 20 ns
Column address lead time referenced to RAS tRAL 30 - 35 - ns
Read command setup time tres 0 - 0 - ns
Read command hold time referenced to RAS tRRH 0 - 0 - ns 2
Read command hold time referenced to CAS tReH 0 - 0 - ns 2
QOutput buffer turn-off delay time from OE toez 0 13 0 15 ns 3
QOutput buffer turn-off delay time from CAS torF 0 13 0 15 ns 3
Notes 1. For read cycles, access time is defined as follows:
Input conditions Access time Access time from RAS
trap < trap (vax) 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 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 Von or VoL.
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Write Cycle
Parameter Symbol thac = 80 ns trr = 70 s Unit Notes
MIN. [ MAX. | MIN. [ MAX.
WE hold time referenced to CAS tweH 10 - 10 - ns 1
WE pulse width twp 10 - 10 - ns 1
WE lead time referenced to RAS tRwL 20 - 20 - ns
WE lead time referenced to CAS towL 15 - 15 - ns
WE setup time twes 0 - 0 - ns 2
OE hold time toeH 0 - 0 - ns
Data-in setup time tos 0 - 0 - ns 3
Data-in hold time ton 10 - 15 - ns 3

Notes 1. twe (min) is applied to late write cycles or read modify write cycles. In early write cycles, twcH (vin,) should
be met.
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 %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
Parameter Symbol Unit Note

MIN. [ MAX. | MIN. [ MAX.
Read modify write cycle time trRwe 160 - 175 - ns
RAS to WE delay time tRwD 83 - 90 - ns 1
CAS to WE delay time towp 38 - 40 - ns 1
Column address to WE delay time tawp 53 - 55 - ns 1

Note 1. If twcs > twes (viNy, the cycle is an early write cycle and the data out will remain Hi-Z through the entire cycle.
If trRwp > tRwD (MIN.), tcwD > towp (viNy), tawb > tawp (vin,) and tcpwp > tepwp (MiNy, 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

Parameter Symbol thac = 80 ns frao = 70 ns Unit Note
MIN. | MAX. [ MIN. | MAX.
Fast page mode cycle time trc 40 - 45 - ns
Access time from CAS precharge tace - 35 - 40 ns
RAS pulse width traspP 60 |125,0001 70 |[125,000 ns
CAS precharge time tep 10 - 10 - ns
RAS hold time from CAS precharge trHCP 35 - 40 - ns
Read modify write cycle time tPRWC 85 - 90 - ns
CAS precharge to WE delay time tcPwp 60 - 60 - ns 1

Note 1. If twcs > 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.y) 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
Parameter Symbol Unit Note
MIN. | MAX. [ MIN. | MAX.

CAS setup time tcsr 5 - 5 - ns

CAS hold time (CAS before RAS refresh) tcHR 10 - 10 - ns

RAS precharge CAS hold time trrc 5 - 5 - ns

RAS pulse width tRass 100 - 100 - us 1
(CAS before RAS self refresh cycle)

RAS precharge time tres 110 - 130 - ns 1
(CAS before RAS self refresh cycle)

CAS hold time fcHs -50 - -50 - ns 1

(CAS before RAS self refresh cycle)

WE hold time (hidden refresh cycle) twHR 15 - 15 - ns

Note 1. This specification is applied only to the uPD42S4260AL.

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

V4
Vor— Hi-Z / \ Hi-Z
ul/o VoL foTTeme e e s gw‘ Data out 7}. .........

Remark L I/O: Hi-Z

13
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Lower Byte Read Cycle

N | | / 1 N
vl i . - N
w7 : N i L/ L
w 7771777777 NN
o v NN | /77777777

LZ
Vor— Hi-Z A X Hi-Z
L 1/O VoL " TmTeeee e e e e iﬁ Data out 7}. .........

Remark U I/O: Hi-Z

14
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Early Write Cycle

RAS

Address

U 1/o
L1/O

ViH— \

ViL—

tcrp

tre

trAs

tcsH

trco

trsH

ViH— 4

ViH—
ViL—

tasr

tasc

tcas

[
y
N

Col.

twes

ViH—
ViL—

AR

twer

[ SIiiiiiiii

ViH—
ViL—

XKXKXXXXKXX

Remark OE: Don't care

tos
[~

Data in

RROXXXXXXXRRRR,

15
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Upper Byte Early Write Cycle

ms W\ ; / t N
B A ey S
= U _/ N
S 10 AL 1 D LR RN

v v NN\ || /7777777 TTTTTTITITTITTTT

ovo. 1= XKXXKXKXXKN,  osai

Remark OE, L /O: Don't care

IAXKXXKIKXKKIKIRIKXXAX

16
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Lower Byte Early Write Cycle

S A IH
RAS " \

f

——— V-
UCAS Vile /

CRP RCD
—— V- 4 !
LcAs " / \ \

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]

LIKIRKIKIKIKIKXKIKXKXKX

17
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Late Write Cycle

— V- \ \
RAS ViL— &( 7} \
tcs
tcrp 1 trs tcen
- tcas
UCAS V- 4 \ \ 4 \
LCAS Vi- / \ ( 4 / \
tRal
ASR AH

Address

tw

LT

ﬂ\\\\\\\\\\\\\\\\\\\\\\

U 1/o
L1/O

18
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Upper Byte Late Write Cycle

RAS

UCAS

LCAS

Address

=
m

@]
m

U110

<<
(el
(]
g J
3
T

<<
T

4. L

<<
T

w [T
v [T

ViH—
ViL—

™~

™~

Col.

RWL

twe

LT

Remark L I/O: Don’t care

Data in

X

7

ﬂ\\\\\\\\\\\\\\\\\\\\\\

LURXXKXOXIXX

19
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Lower Byte Late Write Cycle

RAS

CRP
UCAS Vm- 7 X
ViL—
CRP RSH 1

CPN
_— _ 4 \ fcas 7 \
LCAS x:[‘_ / \ \ ] / \_

ASR RAH | ASC CAH
ViH— f
towe

w i TIITIITITE N LTTIITTTTITTTTTITIT

m

m

= [T ﬂx\\\\\\\\\\\\\\\\\\\\\\

o 7 Xt @i XAXKXXXIKXKXX

Remark U I/O: Don’t care

20
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Read Modify Write Cycle

RAS

Address

=
m

O
m

U110
L 1/O

U110
L 1/O

LT

ARRARARRRRARANY

H
(o)
OEZ

21
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Upper Byte Read Modify Write Cycle

RAS

UCAS

LCAS

Address

=
m

O
m

U110

U110

<<

<<

trwe
tRaA: trp
\ / \
\ 7
tcs
1 trel tRs! tep
4 \ \ tcas / 4 N

_/ \ L/ \__

tcrl tvR
_/ N

traD
tas traH ASC tcal

Col.

>

ARRARARRRRANY

NN
ve- QO+ 1 """ X

t

|
Data out >—

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

RAS

UCAS

LCAS

Address

L 1/O

L 1/O

trwe
x:r: x( tras 72{ trp )\_
tcrp tMRH
vl \
terp treo e tRsH teen
tcas
Ve R i N\
tasn mAHtRIA D tasc toan
- RO
A trRwD towL
tawp trRwL
IJES’ tewp twp
wo /111111111 1T N 72770
toea toeH
v \\\\\\l\\\\\\\\\\\ | / ATRARRRRRRANY
) P ltoeo tos| | ton
AN el X o YRRRKKXXOOOK:
forz toez
xzt‘__ .................... I_-l_i_—_Z_ ---------------- Dataout [fF------========-=--- |:“---Z- ----------------

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

traspP tre
Vin- \ trRHCP S e—
RAS Vi &t Z \
tcsH trc trsH
' fcre 1R<3DX fcas , . tcas - tcpn :
— IH-
UCAS Vi / \\ 2 & / \
tcrp tcp fcas tcp IMRH
\ K 4 y
— IH- \
LCAS | " 7? N / N
traD trAL
tasr| [tran  |tasc tcan tasc tcan tasc tcan
[ [ [
Vine y \ r y \ y p
Address Row Col. Col. Col. ><XXXXX
Vi 7 " N 7
trcH
tres treH trcs treH tres <
tRRH
= V- [/ 4 X 7 \ 7 \
Ve o L1117 \/ V NN\
toes
tace tacr
toea toea toea
— Vm \ [foiz r \ [foiz toLz /‘ ////
% W WMWY LT N N f
| trac
! tan toez taa
[
tcac tore tcac torF
toz f tez OEZ
Vor Hi-Z _ﬁ_‘_s Hi-Z Hi-Z
UIO | 7 mmmmmmmmmesmssosmeoeeoomooeee o §>$(Data outj}- -------- S Bt EECE EEEELEEEES { X Data out Jr--------
taa toez
[
tcac torr
toz
_ Hi-Z —\ Hi-Z
L1/O A e <>§ Data out}- ------------------------------
VoL- N7
Remarks 1. 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.
2. 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 Early Write Cycle

trasp trP
trHCP
—— V- 3 L 3
RAS y, _ \( 72 \ W
tcsH trc trsH
ILC_RE treD fcas o ter fcas || ter fcas ey
UCAS V- 3 \ ;ﬁ \ z—\ / 7 Y
LCAS Vi- \_; 7 \ . / \_
traD | tRaL
ask| |tRaH  |tasc foan tasc fcan tasc tcan
—_ /
IL— K

twes twen twes twer twes twer

ey || N N Y

tos toH . tos

. toH
Lo v XO00K_o=ain X0 QX o=tz XXKXXXXXXAX

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
RAS Vin S M
Vi- X \
tcsh trc trsH
}LC_Rﬁ trcD tcas tcas e
— V- \ \ 4 \ 3
UCAS |, - 1 N / g( \_
}LC_Ri tcp tcas tep tmRH
——= V- \ Y
LCAS |, 7F \_
traD ) trAL
tasm| [tRaH | tasc foan tasc toan tasc| | toan
[ -
ViH- 4 / \
L= \ \ 7
twes twen twes twer twes twer
e AANNY [\ /_\f /11111
=\ \ i X 7 ! 7
. los toH | los toH
ViH- \ A
/ /
| los ton
ViH-
L IO Vil
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
ws v T\ S
tosH trc tRsH
tore tReo toas L top toas tor toas topn
e/ N U U e
tasr| 1;? |{asg toan dasg| | toan fasg | 1;::L
Address x:r: ni Row jﬁi Col. jmi Col. jKXXXi Col. jKXXXXX
tow tow 101\73'\_NL
tros twe _ tres twp _ 1tres twe
we v T N /NS N STTIITTTITT
o toen | toen | Eﬂl
GE V- ALRRRRRRRRRNNY
tos| |ton
Vo Ve (oata n X XXOOKXXKXXXXX

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

UCAS

LCAS

Address

U 1/10

L1/O

Remarks 1.

ViH-
Vi-

ViH-
Vi-

ViH-

trasp tRp
trHCP
—_— ZL X
N , \
tcsH trc trsH
FEF; trco tcas tcas tcpn
j X \ Z( XN / y X
tcRp tcp tcas tcp MRH
J )S Zl X
S N
trAD
tRAL
tasr| |tran tasc toan tasc | foun tasc| | toan
[ (o1 e -1
2 s / \ s \
X>§ Row Col. Col. §<XX>§ Col. ><XX
N N X 7 X 7
towe towL fow
tRwL
tros twe _ tres twp . tRcs twp
[//17 N/ i
] \
toen toen toen

tos | |tou

toen

toeo |

tos
|

fon |

Hi-Z

LR

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 /
i trRwWC
|2ip> trco tcas tcas torn
e ViR \ / \ AN
ucas v F \\_ / N ] \
tcrp tcp tcas tcp tmRH
Vik- 7( N / '
LCAS
Vi- X< Jz \_
trAD tRAL
tasr| [traH tasc tean tasc| | toan tasc| | tca
oo
e s s A a \
Address v Row Col. Col. Col.
L= X X x 7 N 7
tacp tac,
trwD tcPwp tcpwp tow,
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 S
trAC
I tan faa taa
t
chﬁ OEH i(zxﬁ toen L%ﬁ toen
% 32 ALY N A\ WA
Vi- Y
tez| | 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 Hi-Z
LUO 32" wemmmmeemee T )  —— {)g out Pemmldmmeeac iz |
tos| | ton | tPs oy,
Vie- \VAVAYAY,
PO Wi o Z@ """"""" AN Cin KXXXK
tDIS toH
ViH-
9 R {XXIXER

Remarks 1.

consecutive CAS cycles within the same RAS cycle.

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

2. 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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CAS Before RAS Self Refresh Cycle (Only for the yPD42S4260AL)

tRass | trPs

RAS Vin— 4 3
ViL— fore | \

trrc

~
a2

tcHs tcrn

tcsr

UCAS ViH— \
LCAS Vie—

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

Cautions on Use of CAS Before RAS Self Refresh

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.

(1) Normal Combined Use of CAS Before RAS Self Refresh and Burst CAS Before RAS Long Refresh
When CAS before RAS self refresh and burst CAS before RAS long refresh are used in combination, please
perform CAS before RAS refresh 512 times within an 8 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 refresh and RAS only refresh are used in combination, please perform RAS only
refresh 512 times within an 8 ms interval just before and after setting CAS before RAS self refresh.

(3) If trass (viN, is not satisfied at the beginning of CAS before RAS self refresh cycles (tras < 100 us), CAS before
RAS refresh cycles will be executed one time.
If 10 us < tras < 100 us, RAS precharge time for CAS before RAS self refresh (tres) is applied.
And refresh cycles (512/128 ms) should be met.

For details, please refer to How to use DRAM User’'s Manual.
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CAS Before RAS Refresh Cycle

RAS

UCAS
LCAS

ViH—
ViL—

ViH—
ViL—

RAS Only Refresh Cycle

RAS

ViH—
ViL—

tre tre
tras | trr tras L trP
\ / \ \
N N
tcrp
tcsr tcHr trrc tcsr tcHr trPc teen
\ /—S \ 7 Y
A P A\ \ ;/ \ / \
Remark Address, WE, OE: Dontcare L /O, U I/O: Hi-Z
tre trc
tras o trr tras o trP
\_________________JZPL--------\ \Q\L________
tcrp
tcrp trrc teen
7( * 7{ \

Address

Remark

ﬁ, OE: Don't care

_lasr

trAH

L O, U I/O: Hi-Z
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Hidden Refresh Cycle (Read)

tre tre
tras L tre tras _ tre L
RS \ N /.
1 tReD tRs t t
vl i A\ J/‘ N
tRAD trav
LAEE tRAH tasc fcan
Address x:r__ mi Row jmﬁ Col.
tres twHR
s LT ALRAARARARANANY
toe
— t
REANNNNNAN NN\ 1LY
| toc tor
torz
torz
DI Vo e TS, T T = —
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Hidden Refresh Cycle (Write)

tRas trp tRas _ trp
N X\ /

a

RAS VIH— SS
ViL— 7
tcrp tre trsH
UCAS Vi 4 3 \
LCAS Vi- / \ X
trAD
tasr| | tRaH t 1
[

ViH-
Address Vi

R. ASC CAH
4 \ 4 \
Row Col.
\ 7 \ 7

V
WEV

SEANNANRNNNE

i

. los

e v KAKXXOAX
Remark OE: Don't care

_osnn XORKXIKRRXXXXIKXAXK
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Package Drawings

44 PIN PLASTIC TSOP(II) (400 mil)

44 23
HHHHHHHHHH | HHHHHHHHAHA

detail of lead end

A
L o
1 22
A
H
| | J
| |
0] ’ L —r .
imlEainininisinisimmemisinininininininint Vo S /) S— 7
o] o v ] 5 C
D
NOTE ITEM MILLIMETERS  INCHES
Each lead centerline is located within 0.13 mm (0.005 inch) of A 18.63 MAX.  0.734 MAX.
its true position (T.P.) at maximum material condition. B 0.93 MAX. 0.037 MAX.
c 0.8 (T.P.) 0.031 (T.P.)
+0.08

D 0.32_0_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 20,008

+0.025

K 0.145_0_01 5 0.006+0.001
+0.004
L 0.5£0.1 0.020_0_005

M 0.13 0.005

N 0.10 0.004

o+7° o+7°

P 3°*th. 3L,

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

21

40
minininininisisininisininininininininin)

ITII_II_II_II_II_II_II_II_II_II_II_II_II_II_II_II_II_II_II_I
20

-

PR B

M
NOTE

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

ITEM MILLIMETERS

INCHES

+0.2 +0.008
B 26.2975'55 1.03525°914
(¢} 10.16 0.400
D 11.1810.2 0.44010.008
+0.006
E 1.0810.15 0.04374°507
F 0.7 0.028
G 3.5+0.2 0.13810.008
+0.009
H 2.4+0.2 0.094745°508
| 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 9.4010.20 0.37010.008
Q 0.15 0.006
T R0.85 R0.033
+0.10 +0.004
U 0.207G5°05 0.0087q°505

P40LE-400A-2
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Recommended Soldering Conditions
Please consult with our sales offices for soldering conditions of the uPD42S4260AL, 424260AL.
Types of Surface Mount Device

11PD42S4260ALG5-7JF, 424260ALG5-7JF: 44-pin plastic TSOP (II) (400 mil)
11PD42S4260ALLE, 424260ALLE: 40-pin plastic SOJ (400 mil)
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