NEC

DATA SHEET

MOS INTEGRATED CIRCUIT

1PD42S4260AL, 424260AL

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 pPD4234260AL can execute CAS before RAS self refresh.
These are packaged in 44-pin plastic TSOP () 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

Part number

Power consumption

Access time

R/W cycle time

Fast page mode

Active (MAX.) (MAX.) (MIN.) cycle time (MIN.)
uPD42842680AL-AB0, 424260AL-AB0 288 mW 80 ns 110 ns 40 ns
HPD4254260AL-A70, 424260AL-A70 252 mw 70 ns 130 ns 45 ns

+ The pPD42S4260AL can execute CAS before RAS self refresh

Part number

Refresh cycle

Refresh

Power consumption at standby

Hidden refresh

RAS only refresh,

(MAX.)
HPD4284260AL 512 cycles / 128 ms | CAS before RAS self refresh, 0.288 mW
CAS before RAS refresh, (CMOS level input)
RAS only refresh, Hidden refresh
HPD424260AL 512 cycles / 8 ms CAS before RAS refresh, 1.8 mW

(CMOS level input)
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Ordering Information

Part number Access time (MAX.) Package Refresh
#PD4254260ALG5-A60-7JF 80 ns 44-pin Plastic TSOP {11) CAS before RAS self refresh
(PD4284260ALG5-A70-7JF 70 ns (400 mil} CAS before RAS refresh

RAS only refresh
#PD4254260ALLE-ABQ 60 ns 40-pin Plastic SOJ Hidden refresh
#PD4284260ALLE-A70 70 ns (400 mil)
#PD424260ALG5-AB0-7JF 60 ns 44-pin Plastic TSOP (11) CAS before RAS refresh

i RAS only refresh

#PD424260ALG5-AT0-7JF 70 ns (400 mil) AS oy refres

Hidden refresh
#PD424260ALLE-ABD 60 ns 4Q-pin Plastic 3OJ
#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)
HPD4284260ALGS5-7JF HPD42S4260ALLE
1PD424260ALGS-7JF 1PD424260ALLE
N/
Voo O— 1 44 |—O GND Vo 0—f 1 0Q 40 |0 GND
o1 O] 2 43 f=—O /018 01 e 2 39 >0 1VO16
/02 C=—=] 3 42 O YO15 02 (O 3 38 >0 |[/O15
/03 e 4 41 e [/O14 /O3 el 4 37 == 1/O14
/04 O=e—= 5 40 O /013 /04 O=a 5 36 =0 /O13
Vec O— B 38 —C GND Voo O— B 35 |—O GND
/05 O] 7 38 [«—=>C /012 05 el 7 34 >0 /012
/08 C=— 8 37 [=>C /011 /108 O=—= 8 33 0 /011
107 O 9 36 [0 1/010 07 O=—l 9 32 |0 11010
/08 (Ce—10 35 O 1109 /08 O=—=110 31 >0 /09
NC O—11 30 —CO NC
NC O—12 29 |=—O LCAS
NC C—13 32 —C NC [ -
I WE O—113 28 =0 UCAS
NC C—114 31 =—C LCAS _ _
— —_— RAS O—14 27 =—O OE
WE C—]15 30 =—C UCAS
- j— NC O—15 26 O A8
RAS C—18 29 O OE
A0 O—]18 25 —0 A7
NG O—17 28 |=—C A8
Al O—17 24 =—0O A8
AD C—={18 27 =—C A7
A2 O—18 23 |0 A5
Al O—=19 26 |=—C A8
A3 O—19 22 0O Ad
A2 O—=20 25 f=—0O A5
Voo ©O—20 21 |—O GND
A3 C—21 24 le—0O A4
Vee &—22 23 —C GND
AD to A8 . Address Inpuis
I/O1 to 11016 : Data Inputs/Outputs
RAS . Row Address Strobe
UCAS - Column Address Strobe (upper)
LCAS . Column Address Strobe (lower)
WE . Write Enable
OE © Output Enable
Veo . Power Supply
GND . Ground
NG . No Connection
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Block Diagram
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Input/Output Pin Functions

The uPD42S4260AL, 424260AL have input pins RAS, CASNote ‘WE CE, A0 to A8 and input/output pins

/01 to 1/O186.
) Input/ .
Pin name Function
Output

RAS Input RAS aclivates 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)

AQ 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 activatem.
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.

1/O1 to I/018 Input/ 18-bit data bus.

{Data inputs/ Output IfO1 to I/0186 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 (Voo = Veoimn,), wait more than 100 us (RAS, 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 VT —0.5to +4.6 \')
Supply voltage Veo —0.5to +4.6 A
QOutput current lo 20 mA
Power dissipation Po 1
Operating ambient temperature Ta 0 to +70 C
Storage temperature Tetg -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 inthe operational section ofthis specification. Exposureto Absolute Maximum Rating

conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply voltage Veo 3.0 3.3 3.6 \Y
High level input voltage Vi 2.0 Voo +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 Cr Address 5 pF
Cez RAS, CAS, WE, OE 7 pF

Data input/output capacitance Cio l{e] 7 pF
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DC Characteristics (Recommended Operating Conditions unless otherwise noted)

Parameter Symbol Test condition MIN. [ MAX. | Unit | Notes
Operating current lcce RAS, CAS cycling trac = 80 ns 80 mA |1,2,3
tre = troming, lo = 0 MA taac = 70 ns 70
Standby | uPD42S4260AL lcez RAS, CAS = VHminy, lo = 0 mA 05 mA
current RAS. CAS > Vec— 0.2 V, lo = 0 mA 0.08
HPD424260AL RAS, CAS > VH Ny, lo = 0 mA 2
RAS, CAS2Vec—-02V, loc =0 mA 05
RAS only refresh current loca RAS cycling, CAS = Vi i) trac = B0 ns 80 mA |1,2,3, 4
trc = trRe MmN, lo = 0 mA trac = 70 ns 70
Operating current loca RAS < ViLmax), CAS cycling trac = B0 ns 70 mA |1,2 5
(Fast page mode) trc = trc vy, 1o = 0 mA teac = 70 ns &0
CAS before RAS lcos RAS cycling trac = 680 ns 80 mA 1,2
refresh current tre = troming, lo = 0 mA trac = 70 ns 70
CAS before RAS locs CAS before RAS refresh: tras £ 200 ns 80 HA 1,2
long refresh current tre = 250.0 us
{512 cycles / 128 ms, RAS, CAS:
only for the uPD4254260AL) Voo — 0.2V £ Vin £ Vinmaxy
avevizoay
Standby: tras < 1 pus 100 HA 1,2
RAS, CAS>Vwc—-02V
Address: Vi or Vi
ﬁ, OE: VH
lo=0mA
CAS before RAS self refresh lecr RAS, CAS: 80 HA 2
current (only for the trass = 5 ms
uPD4284260AL) Voo — 0.2V < ViH € VH Max)
oVsVi<so2V
lo=0mA
Input leakage current gy Vi=0to 36V -5 +5 HA
All other pins not undertest =0 V
Output leakage current low Vo=0to 3.6V -5 +5 HA
Output is disabled {Hi-Z)
High level output voltage Yor lo=-2.0mA 24 v
Low level output voltage VoL lo=+2.0 mA 04 \')

Notes 1.

lcot, loes, loes, loos and lcos depend on cycle rates (itrc and tro).

2. Specified values are obtained with outputs unloaded.

3. lcct and lccs are measured assuming that address can be changed once or less during RAS <
ViL maxy and CAS = ViH (M.

4. lccs 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 cnce 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 Ny =20V

ViL imaxy =08V

(3) Output load condition

1,180 0

e}
100 pF

CL l 8700

Common to Read, Write, Read Modify Write Cycle

(2) Output timing specification

VoH MmNy =20V

VoL maxy =08V

Parameter Symbol tirc = 80 ne fro =70 ne Unit Notes
MIN. [ MAX. [ MIN. | MAX.
Read/Write cycle time tre 110 - 130 - ns
RAS precharge time trp 40 - 50 - ns
CAS precharge time toen 10 - 10 - ns
RAS pulse width trag 60 (10,000 70 |10,000( ns 1
CAS pulse width teas 15 |10,000| 20 |10,000| ns
RAS hold time trsk 15 - 18 - ns
CAS hold time tosw 60 - 70 - ns
RAS to CAS delay time treo 20 45 20 50 ns 2
RAS to column address delay time trao 15 30 15 35 ns 2
CAS to RAS precharge time tcre 5 - 5 - ns 3
Row address setup time tasr 0 - 0 - ns
Row address held time tran 10 - 10 - ns
Column address setup time tasc 0 - 0 - ns
Column address hold time toan 15 - 15 - ns
OE lead time referenced to RAS toes 0 - 0 - ns
CAS to data setup time toLz 0 - 0 - ns
OF to data setup time torz 0 - 0 - ns
OF to data delay time toen 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 uPD4284260AL trer - 128 - 128 ms 4
HPD424260AL - 8 - 8 ms
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Notes 1. In CAS before RAS refresh cycles, tras (max) is 100 us.

If 10 us < tras < 100 us, RAS precharge time for CAS before RAS self refresh (irrs) is applied.
For read cycles, access time is defined as follows:

Input conditions Access time Access lime from RAS
traD < tRAD (Max) and tRoD < tRCD (MAX) trac mvax) trac mvax)
trap =trap max) and treo < trop (vax) tan mas s trap + taa max)
trep = tRCD A toac ivaxy treo + toac A

trapvax) andirep (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 tRAD (Max.) and tReb > tRoo ¢Max,) will not cause
any operation problems.

tcre (miny requirement is applied to RAS, CAS cycles.

This specification is applied only to the pPD4254260AL.

Read Cycle
Parameter Symbol e = 80 ns tac =70 ns Unit Notes
MIN. | MAX. | MIN. [ MAX
Access time from RAS trac - 60 - 70 ns 1
Access time from CAS tcac - 15 - 20 ns 1
Access time from column address tan - 30 - 35 ns 1
Access time from OF 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 tren 0 - 0 - ns 2
Output buffer turn-off delay time from OE toez 0 13 0 15 ns 3
Output buffer turn-off delay time from CAS torr 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
traD < tRAD (Max) and trRoD < tRCD (MAX) trac vax trac vax
trap >traD t(maxy and trop < trep (vax) taa (max ) traD + faa max)
trep > trop max) tcac imax ) trop + toac max)

tRaDMAx ) andircnmax ) 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 tReb = tRop (Max.) will not cause
any operation problems.

Either treH tminy or tRRH mainy should be met in read cycles.

toFF (max.y and toez max) define the time when the output achieves the condition of Hi-Zandis not referenced
to VoH or VoL.
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Write Cycle
Parameter Symbol e = 80 ns tac =70 ns Unit Notes
MIN. | MAX. | MIN. [ MAX
WE hold time referenced to CAS twoH 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
OF hold time toen 0 - 0 - ns
Data-in setup time tos 0 - 0 - ns 3
Data-in hold time ton 10 - 15 - ns 3

Notes 1. twrmn, is applied to late write cycles or read modify write cycles. |n early write cycles, twcH gan,) should
be met.

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

3. tosoviny and toH (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

lrac = 60 ns lrac = 70 ns
Parameter Symbol Unit Note
MIN. | MAX. | MIN. [ MAX.
Read modify write cycle time trwo 160 - 175 - ns
RAS to WE delay time trRwo 83 - 90 - ns 1
CAS to WE delay time towo 38 - 40 - ns 1
Column address to WE delay time tawo 53 - 55 - ns 1

Note 1. If twes = twes (Mg, the cycle is an early write cycle and the data out will remain Hi-Z through the entire cycle.
If tRwD = tRwD (MIN.), towD = tow (MmN, tawD 2 tawp (ainy and tcpwp > topwo (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.

10
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Fast Page Mode

Parameter Symbol e = 80 ns e = 70 ns Unit Note
MIN. | MAX. | MIN. [ MAX.
Fast page mode cycle time tec 40 - 45 - ns
Access time from CAS precharge tace - 35 - 40 ns
RAS pulse width trasp 60 |125000( 70 125,000 ns
CAS precharge time tcp 10 - 10 - ns
RAS hold time from CAS precharge trHoP 35 - 40 - ns
Read medify write cycle time trRwe 85 - 90 - ns
CAS precharge to WE delay time topwo 80 - 80 - ns 1

Note 1. If twos > twes qainy, the cycle is an early write cycle and the data out will remain Hi-Z through the entire cycle.
If tRwp = tRwD (MmN, towp = towp (N, tawD = tawp aing and topwp = topwo (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.

Refresh Cycle

trac = B0 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) teHr 10 - 10 - ns
RAS precharge CAS hold time trrc 5 - 5 - ns
RAS pulse width trass 100 - 100 - is 1
{CAS before RAS self refresh cycle)
RAS precharge time tres 110 - 130 - ns 1
(CAS before RAS self refresh cycle)
CAS hold time tcHs =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 pPD42S4260AL.

11
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Read Cycle
tro
RAS V- \ Zc Y
Vi- L y Y
fosH

¢ L trs tern
-: tea R ¥ « >
UCAS V- 7/ S\l g 7 Y
LCAS Vi / \\c 7/ / N

- t . traL
tasr| | tran tasc toaH

- ! y
L— 4 ‘
treH
tes . trRH N

w i 777777777777 AN

< i TN /77777777
e — IR —— | G

12
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Upper Byte Read Cycle

B tRas o trr -
— ViH— \ 4 \
RAS Vi- S ,Z \
tosH N
tcre treo N trsH fcen
) D foa " )
y

s Vo[ N\ /[

tcre tvMRH

— ViH— 4 h
LCAS Vi 7 \
trAD tRAL
tasr tRaH tasc toaH

« v 727177077 RN

e

¥~ TTUTURTUUUIUIOOOOY ~ I
e TR ‘—%Z); TR S

Remark L I/O: Hi-Z

13
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Lower Byte Read Cycle

tro
< k . e t
_— V- .\ 4 L
RAS Vi- St _’Z \
tCR’ - tramn -
— V- 4 3
UCAS Vie /_ \
< tesH .
torp | | treo L treH N N teen N
< tcas .
—= V- 4 3 f 3
LCAS \
Vi— _/ \\( 7/ /
trAD tRaL
tasR| | trad tasc tcan
V- L f \/
3 SRR KON =X KXKREKREKRIR
troH
tres trmd |
— ViH— N
ve I 1111101 ARNANY
. toes N
toea
~= ViH— \
ST 1UARARARRRRRRRRA Y /1111111
« tra N
b _ tan i  forF
toac N o toez
_ toz
. toz N
Vor— Hi-Z N 3 4 X Hi-Z
Lo VoL TeTeemeeEees e eieaeeeeaseese e seeea e naeas gw‘ Data out 7} ---------

Remark U I/O: Hi-Z

14
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Early Write Cycle

tre

tras

trp

RAS

fesH

treo

treH

tcas

Address

Col.

twes

ANAANNRANNN

ViH—

twcH

TOO00O00ORNRXXXX:

LTI 7777

WE  vi-
_‘ES‘_ ton _
3.4~ XXKKKRRRRRX o XXXXXRRXXXXXXXXXX

Remark OE: Don'’t care

15
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Upper Byte Early Write Cycle

- RAS . e RP :
RAS " \ / \
:

torp | | treo L trsH . fern

s VL] N ARV

. MRH N
— Vm- / b
LCAS v, / \

D

tasr tRAH tasc tcaH

pass . ZXZ{TKXN e XX00CKKOOO000COCKKX

e v SN\ | ZTTTTTTTTTTTTTTTTTTTTT

tos toH
- F

ovo i KAXKXKXXARXK oo KXXXXRXXRXKXXRXKIXIXKXX

Remark ﬁ, L ¥O: Dont care

16
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Lower Byte Early Write Cycle

RAS

UCAS

LCAS

Address

Wi

m

L 11O

H
ViL— S

[

ash| | trad tasc
Vin- 3 f

Col.

AAAAAAARRA N

QRUXIOKIXXXXXN)

v XXX

Datain

Remark OE, U I/O: Don't care

I T

XXX KXXX

17
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Late Write Cycle

==

RAS

—

[}

v)

hs)
L

UCAS
LCAS

=<

- I

[
£

Address

\

LI T

ul/o
LI/O

18

T\\\\\\\\\\\\\\\\\\\\\\

Datain

KRN
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Upper Byte Late Write Cycle

trc
. LEL » e b »
— Vwu- X\ £ !
RAS Vi S‘ 7/ \
tes
A i - trs " topn .
. tca
e VH- / L b 7 X
UCAS " / \ \_‘ 1 / \
A t

R MRH
Trae  VH- f y
LCAS Vi / N\

o

tasr| | traH tasc tcan
) Ll

ViH= 3 \
Addiess v XXXX Row 7@* col
. tow _
I !

we = TTTTITITTT . LTTTTTTTTTTTTTITTTTT

m

= I ANLALERARARARARRRRANANY
uro Vi XZX}?X)K o KXXXXXXXXXXXX

Remark L [/O: Don't care
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Lower Byte Late Write Cycle

=_ tras o trp f
— Vu- N 7 L
RAS gt / \
tore | tar N
UCAS VH- 7 X
Vi—
tes
tor tral - trs tcen N
Ve 7 y < fex 7 X
S, N /7N
. fao
tasr| | tran tasc (e
el —
- \
Address g:r_ RI;@_ Col.

W

:twp -

we v 7777777777

\

LI

= W LT

ViH— Hi -
LIO . XX R pmmmmmmmmmmenes

Remark U I/O: Don't care

20
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Data in

UUXXXXXAXKXXX
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Read Modify Write Cycle

* tras trr -
—= V- \ b
RAS v~ SK j \
tcs
tcrp tro trsH tcen
UCAS ViH— 4 N
LCAS Vi— / \\
traD
tasr| | tran _tasc CAH
Vib— 2
Address Row Col.
Vi— L
* < RWL
trcs " town twe

o€ il \\\\\\\\\\\\\\\\\; / ARLRARRRRRRRNNY

U o
L KO

uIo
L 11O

21
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Upper Byte Read Modify Write Cycle
; trwc g
< tras o e trp .
s U \ / N\
o L a— b T e
s V] N\ (7 N\
tome b
— Vh- 7 Y
LCAS y, _ / e N\
tasr| | tRaH « tasc . tcan
Address g:f: Mﬁ;\m—mr Col.
. trwo L e fowt
« tawo o [ trwe N
drogl Lo Jl e
Ve \
we C LI \__ I
o JOEA o fOEH
= UYMW/ AN
) < ) iﬁici toeo tos) | e
£ TRRRARR e e Y HRKRRAKRRRE
=tCLZ qtoez N
Uio gg[': --------------------- A 4 g)ql Data out f} -------------------  eeeeeeeeeeem,

Remark In this cycle, the input data to Lower |/O is ineffective. The data out of that remains Hi-Z.
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Lower Byte Read Modify Write Cycle

RS - N ,z; ;\_
vl N\
. tes R
ws W/ N\ B i N
o R0
S 1 G L
. l tawo . tow
g — e
v v 7777777777 \_ V7777777777
o % (TTNATATTTTWINLN /7 LU
) i
T (Y o XRRXXRXXRXR
fo.7 o=z
R — i eeeee E} ................... B e

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 o
L KO

Remark

24

. trasP Lo, e
Vi _3\ « tRHCP =Z£—S_
Vie— N
. tosn . trc oy s
tcrpl [ trop toas tor [ toas tor toas " tcrn
w — T R AT =
H—
Vi- \\ / N -a—i N 1/ / \
trap tRaL .
tash| |tran  [tasc toan tasg| | toad thec| | toan
e g [ |
Vi Row X X Col. " Col. ’§<XX>§‘ Col. ’KXXXXX
Vi— " * 7 " 7
troH
trcs treH trcs treH trcs
- “ » tRRH
Vine 7 7 . — X
v L1117 N\NN
, toes
< tace o le tace N
toea J} toea toea
Vi foz i toz, B toz |
NN N N A
‘ trac toez toez
a3 > et e
" tAA - 3 tAA g - tAA £ tOFF
. tcac . torr . | tcac . torr « fcac . OEZ_
n toLz . . toLz . . torz -
Vor- Hi-Z W Hi-Z Hi-Z Hi-Z
Vz:j— """""""'I' """"""" {y Dataout}"l"“'gy Data OUE}"L""Q Data out "'I """

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

- trase N
Vi — o trHCP N A T
RAS Vi S‘ Z N\
tcsH o tec e tREH
y fere| | tncoS « toas i i . teas _ ; tCPN;
__ e ] |
UCAS Vi / \\ _/ L 4 / \
t top toas _ ter tMRH
y CRP : - ‘
— IH— 3 /
LCAS Vi- / \ _7 \
tran tRaL
)
tasr| |tran  [lasg toaH 1asc tcaH Tasc tcaH
[~ [~ [ [
Vin- & - 4 R - 3
Address |, XX>§ Row Col. Col. §<XX>§ Col }@(XXX
IL- - - L 5
troH
trcs treH trcs troH trcs [
trrH
we  Yue  [J '4 A T 7 b
we . L]/ V NN\
toes
_ tace oL tace _
toea } toea toea
= VH \ [foz - toLz toz, | /////
EEMEENNNNNNNNNNN N A NE /
‘ trac
r~ tas i |£(_JEZ B tan
tcac torr fcac
toLz oLz
Vo Hi-Z l_L) Hi-Z Hi-Z
uwo ZD%Data out}- §>§ Data out
taa toez
_teac - torF
foLz
Hi-2Z Ay Hi-Z
IR A <y Data out Jr==============mmmm o mmmeee
VoL~ VA St

Remarks 1. In the fast page mede, 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 simultanecusly, or at random.
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Fast Page Mode Early Write Cycle

) traspP o e BP
) [ BN "
—— V- 3 b A X
RAS v \; 72 \
tosH trc tRsH
It“fi « treo Se fcas | tee |, loas ol e tor - . toas N > o foen
UcAS Vir- h! \ ; ;S / 5—\ / /L 3
LCAS Vi~ \_; 7 \ 7
trap traL
tasn| [tran tasc tcan tasc oA tasc tcan
(oo ot —— (ol — I ol —
_ 4 I 4 4
e 1 X XXX = XN YR
L= N A N ¥
twos | twer
we Vii— / \
WEVIL—\;;;;;S‘ £
tos foH
U0 V- VV’V.V’V’ Data in Data in
L0 Yi- ANANNAN . =

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

trase

trr

MR\ /R
T e oD torn
sy f N X /7 \
sy f ) N
W I we| | tom T PRET
D I 0 S 10 R 0
.EWCS tweH _-twcs . twen N twos - bweH .
TN | N L N i
s tor tos | | ton
- XO000000OCOOON00 X XO0O0OOOOOVOOOOOXX
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
N . trrce N -
Saa ViH- 3 i i k
RAS | \ / \—
. tosH N _ trc _ tRsH N
tcre ; treo e t0AS ; ter _,‘ teas tce tors | " o fon
UCAS V- L'S 4 \ s \_ y X
LCAS Vi- _ [ \\- 7 \ / \r 7/ / \_
trao
_ traL
E:AEFL ﬁ | trsg] tean tasc| | toan :ig_ tean )
ViH- 2 R YAT r 3 4 3
Address v m Row Col. Col. @ Col. KXXXXX
IL— " x
towL towe o
B tRwL
o (RCS twe trcs twp trcs :twp :
wE V- 4 3 R n
vews [[1]] / \ \_ LT
toeH toen toen
Vi ‘_7
~E VYH-
%= V- ALARARRRRRRANY
tor
UIo Vi VAV VNN NANNNNNNS
Lo Vi- ‘A’A’A‘A‘A A‘A’A‘A‘A AYA
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.

28



NEC

1PD42S4260AL, 424260AL

Fast Page Mode Byte Late Write Cycle

RAS

UCAS

LCAS

Address

Ulio

LI/O

Remarks 1.

ViH-
Vi

Vv
Vi-

Vine

Vi-

trase trp
- trHce .
- A 2 !
\ I \
tesH - trc - treH
’tfi'i treo toas . foas teen
X 4 X X
_/ \Es_rz gc :/ / \
torp fcp tcas tcp tvrH
/ N\ !/ !
S ___
traD
- - 1RaL
tasp| [1Ran asc fean tasc tcan tasc tean
o —Jee o feuf— 2
r s 2 \ \
& Row Col. Col. Col.
" x 7
TowL TowL oo
- Taw .
tacs twe  trcs twe  tmcs twe
L1117 N/ ) N7
\( 7 \ 7 \r
loen toen loEn
iy V Vi AN
toen os | |1on toen toen
e ¥ G GV (]
foep loz, 0S| | 1on {oeD

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 , tee
oac VH- \
RAS
ViL— St 7
. tPrwC N
torp treo tcas e | tcas Lo fer tcas . toPn
UCAS Vi- 3—\ zl —\ zl \S / A
Lcas V- __/ N k 1 \_
o - traL .
tash| [tran  [fasg  |tean tascl| | fcan tasc| | toa
e (e [zl [
Vik— f 3 f 4
Address Row Col Col. Col.
Vi- 8 7 K L X
1acP tacp
2 two [ 7] toPwp p ¥ torws |, tow
« tawo L lowe | tawo  How | tawe trwL
thS - fown i towo || twe Fiici _ towo | |twe
e YH- L ?E h | f \ S Z : f C
WE Vi— \ S \
. trac|
‘ >
ot BN
Jfely | Joag) toEH
A ViH- toea 4 x E z E E
OF Vi— \\\\\\\\( \\
fcz| | toen toED
» <
toiz loz toE torz
U /O Vor- Hi-Z Hi-Z \ Hi-Z
LI/O Voi- out out }
os| | toH tos| | ton tos| |toH
U0 Vik- R ' —
1776 T V7PN D S 01 in ) 0‘; n ,M
Remark Inthe 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

- trasp - tro
— Vi~
RAS Vi- St b
¢ trrRwe
|_C‘R_i treo fcas _ tcas = CPN_|
T V- X 4 \ 4 L'
UcAs " j Q / \ 4 \_
torp fcp tcas tep tMRH
ViH- Y 4 b
LCAS f
Vi S( —,Z \.
1raD o 1raL -
LAER» 1A tAsc_-H_ E%* 1'“-3:_ fean E‘fﬁ toan
Vi - f pa = 3
Address v Row Col. Col. Col.
1= " N x 7
ace lace
- Tawn tcrwo pl tcrwn towL
tawo towL tawn  [fow] lawp Trwt,
tﬂﬁs B fown iwe | trcs fowo iwe  JlRcs lown we
| > — 3= | >
— Vi ! ; 3 ’E X i i f i f
WE Vi \ S
- trac |
I _ e faa tan
1
OF Vino \ foa| \ toEa \ toea
Vi - X
{oED
toez |
ulo out [
Von- Hi-Z
L IO s et e 9 (T R e e -
1os| [fon
Vir- VVVY
010 7 (- XXXR
Vi ANNN
Vin-
08 (RRIXREX
Remarks 1. In the fast page mede, 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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CAS Before RAS Self Refresh Cycle (Only for the uPD42S4260AL)
e trass e fres N

e M= T/ s X
_torr \

RAS  y, _
tcHs torn

tcsR

UCAS V- \ 4 Y
LCAS V- N r/ /

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

g

L

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) Iftrassin is not satisfied at the beginning of CAS before RAS self refresh cycles (iras < 100 ps), CAS before
RAS refresh cycles will be executed one time.
If 10 us < tras < 100 s, RAS precharge time for CAS before RAS self refresh (trrs) 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

Remark Address,W_E, OE: Don't care

ViH—
Vi-

ViH—
Vi-

tro

tro

_tosm
o

tras |

_ fomm
»

T

X

RAS Only Refresh Cycle

RAS

UCAS
LCAS

Address

Remark ﬁ, OE: Don't care

Vib—
ViL-

L O, U I/O: Hi-Z

tras

tre

~ A

L IO, U fO: Hi-Z2

tasm

traH

XX

XXXXX)

g
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Hidden Refresh Cycle (Read)

i trc e tre .
< tras TR tras I
RAS V- \ A \ ! C
tore t trs t k .
e v _/ A\ / \_
« [RAD traL
H\Ei tran =tASC= tcan
Address g:[‘: m‘ Fio‘w_%: Col.
_- tFiCS— bt
we vt ST AARRARRRRRRRANY
o foes
_ - toea . ]
=37 AWML 1L
) * %220 ; torF
. e ~—
D10 Vo e TS ) T S —
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Hidden Refresh Cycle (Write)

. tras . trp .
L
H ; '
RAS ] S

<<
1

CRP
UCAS  Vi- f
LCAS Vi- /

B
d

Address

7 3 TRRNANAS

2

tasr| | tran SC CAH
- o » -
ViH— 4 3 4
v Row Col.
L= \ F, A

[TTTTTTTTTITTTTT

U8 v XOXKXKXXAA o2 XXXXXXXXKXXKXXXXXKXX

Remark OE: Don't care
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Package Drawings

44 PIN PLASTIC TSOP(II) (400 mil)

44
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NOTE

Each lead centerline is located within 0.13 mm (0.005 inch) of

detail of lead end

its true position (T.P.) at maximum material condition.
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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—0.008
+0.025
K 0.14-5_0_015 0.006+0.001
+0.004
L 0.5%0.1 0.02075 qg5
M 013 0.005
N 0.10 0.004
+7° +7°
P 3°_3, 3°_3,
S44G5-80-7JF4
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40 PIN PLASTIC SOJ (400 mil)

40 21
imiminininininininininininininininininis

ITII_II_II_II_II_II_II_II_II_II_II_II_II_II_II_II_II_II_II_Ii,
20

F E
-
L L
vy ( | 5
© 1 l | i
-
¥ ‘ 1 NN B =4 ! N\
T - T
O] a p
K
M
NOTE ITEM MILLIMETERS  INCHES
Each lead centerline is located within 0.12 mm (0.005 inch) of 02 +0.008
its true position (T.P.) at maximum material condition. B 26.2975'35 1.035757014
C 10.16 0.400
D 11.18£0.2 0.440£0.008
0.006
E 1.08+0.15 0.043%5907
F 0.7 0.028
G 3.5x0.2 0.138+0.008
+0.009
H 24402 0.094%3 408
| 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 0.016:0_005
N 0.12 0.005
P 9.40£0.20 0.370+0.008
Q 0.15 0.008
T R0.85 R0.033
+0.10 +0.004
u 0.2043-02 0.008%3-954
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

[PD42S4260ALGS5-7JF, 424260ALGS5-7JF: 44-pin plastic TSOP (1) (400 mil)
HPD42S4260ALLE, 424260ALLE: 40-pin plastic SOJ (400 mil)
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NOTES FOR CMOS DEVICES

(@) PRECAUTION AGAINST ESD FOR SEMICONDUCTORS

Note: Strong electric field, when exposed to a MOS device, can cause destruction
of the gate oxide and ultimately degrade the device operation. Steps must
be taken to stop generation of static electricity as much as possible, and
quickly dissipate it once, when it has occurred. Environmental control must
be adequate. When it is dry, humidifier should be used. It is recommended
to avoid using insulators that easily build static electricity. Semiconductor
devices must be stored and transported in an anti-static container, static
shielding bag or conductive material. All test and measurement tools
including work bench and floor should be grounded. The operator should
be grounded using wrist strap. Semiconductor devices must not be touched
with bare hands. Similar precautions need to be taken for PW boards with
semiconductor devices on it.

@ HANDLING OF UNUSED INPUT PINS FOR CMOS

Note: No connection for CMOS device inputs can be cause of malfunction. If no
connection is provided to the input pins, it is possible that an internal input
level may be generated due to noise, etc., hence causing malfunction. CMOS
device behave differently than Bipolar or NMOS devices. Input levels of
CMOS devices must be fixed high or low by using a pull-up or pull-down
circuitry. Each unused pin should be connected to Voo or GND with a
resistor, if it is considered to have a possibility of being an output pin. All
handling related to the unused pins must be judged device by device and
related specifications governing the devices.

(3 STATUS BEFORE INITIALIZATION OF MOS DEVICES

Note: Power-on does not necessarily define initial status of MOS device. Produc-
tion process of MOS does not define the initial operation status ot the device.
Immediately after the power source is turned ON, the devices with reset
function have not yet been initialized. Hence, power-on does not guarantee
out-pin levels, I/0 settings or contents of registers. Device is not initialized
until the reset signal is received. Reset operation must be executed imme-
diately after power-on for devices having reset function.

39



NEC 1PD4254260AL, 424260AL

[MEMO]

No part of this document may be copied or reproduced in any form or by any means without the prior written
consent of NEC Corporation. NEC Corporation assumes no responsibility for any errors which may appear in
this document.

NEC Corporation does not assume any liability for infringement of patents, copyrights or other intellectual property
rights of third parties by or arising from use of a device described herein or any other liability arising from use
of such device. Nolicense, either express, implied or otherwise, is granted under any patents, copyrights or other
intellectual property rights of NEC Corporation or others.

While NEC Corporation has been making continuous effort to enhance the reliability of its semiconductor devices,
the possibility of defects cannot be eliminated entirely. To minimize risks of damage or injury to persons or
property arising from a defect in an NEC semiconductor device, customers must incorporate sufficient safety
meazsures in its design, such as redundancy, fire-containment, and anti-failure features.

NEC devices are classified into the following three quality grades:

"Standard", "Special”, and "Specific”. The Specific quality grade applies only to devices developed based on a
customer designated "quality assurance program" for a specific application. The recommended applications of
a device depend on its quality grade, as indicated below. Gustomers must check the quality grade of each device
before using it in a particular application.

Standard: Computers, office equipment, communications equipment, test and measurement equipment,
audio and visual equipment, home electronic appliances, machine tools, personal electronic
equipment and industrial robots

Special: Transportation equipment (automoebiles, trains, ships, etc.), traffic control systems, anti-disaster
systems, anti-crime systems, safety equipment and medical equipment (not specifically designed
for life support)

Specific:  Aircrafts, aerospace equipment, submersible repeaters, nuclear reactor control systems, life
support systems or medical equipment for life support, etc.

The quality grade of NEC devices is "Standard” unless otherwise specified in NEC's Data Sheets or Data Books.
If customers intend to use NEC devices for applications other than those specified for Standard quality grade,
they should contact an NEC sales representative in advance.

Anti-radioactive design is not implemented in this product.
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