DATA SHEET

NEC MOS INTEGRATED CIRCUIT

uPD42S4260AL, 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 yPD42S4260AL 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
rt number efresh cycle efres
a y (MAX.)
1PD42S4260AL 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
UPD42S4260ALG5-A60-7JF 60 ns 44-pin Plastic TSOP (II) CAS before RAS self refresh
LPDA42S4260ALG5-A70-7F 70 ns (400 mil) CAS before RAS refresh

RAS only refresh
HPD42S4260ALLE-ABO 60 ns 40-pin Plastic SOJ Hidden refresh
P D42S4260ALLE-A70 70 ns (400 mil)
1P D424260ALG5-AB0-7JF 60 ns 44-pin Plastic TSOP (T) CAS before RAS refresh

i RAS only refresh

LPD424260ALG5-A70-7JF 70 ns (400 mil) i

Hidden refresh
HuPD424260ALLE-AB0 60 ns 40-pin Plastic SOJ
1(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
UPD424260ALG5-7JF HPD424260ALLE
/
Veec O— 1 44 |——O GND Vee O— 1 O 40 —O GND
/101 O=e—>] 2 43 |=—0O 1/016 /O1 O=— 2 39 |=—QO /016
/02 O=—f 3 42 =0 1/015 /02 O=— 3 38 =0 /015
/03 O 4 41 |=—0O 1/014 /103 Q= 4 37 |=—=Q /014
/04 O=— 5 40 [=—0O /013 /04 Q= 5 36 |=—QO /013
Vee O—1 6 39 —O GND Vecc O— 6 35 —CO GND
/105 O=— 7 38 |«—0O /012 /05 O=—| 7 34 |=—0O l/012
/106 O=—f 8 37 =0 1/011 /06 O=—] 8 33 [=—=0 /011
/107 O=— 9 36 [«~—O |/010 107 O=— 9 32 [=—QO /010
1108 O=—{10 35 |«—O 1/09 /08 CO=—{10 31 =0 /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 _ _
J— — RAS O—{14 27 |=—0O OE
WE O—=|15 30 [=—O UCAS
— NC O—15 26 [=—O A8
RAS O—={16 29 |=~—0O 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 |=—O A5
Al O—19 26 [=—0O A6
A3 O—{19 22 |[=—O A4
A2 O—=20 25 |=—O A5
Vec O——20 21 —O GND
A3 O—21 24 |=—0O A4
Vee O—22 23 —CO GND
A0 to A8 : Address Inputs
/01 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
Vce : Power Supply
GND : Ground
NC : No Connection
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Block Diagram

RAS O— Lower
LCAS O—» Byte —OOE
JCAS Clock Generator Control
WE O—»]
Data
Output
Upper j>
=~ Byte - »| Buffer
Control 1701
Ve O—» to
CAS before /o8
GND O—» RAS Counter - Data (Lower Byte)
Input
o L] »] Buifer
@
-
S Memory
/ a 5 Cell
z Array
Row ¢
Address
A0 Buffer X0 to X8 -
f - 512x512 % 16
A% - Data
Column J 512 %16 \ j Output
Address ¥ % | | Butfer
Buftter YO0 to Y8 | ] /09
Sense Amplifier <:><_16 <:> o
11 [ /016
512 (Upper Byte)
- | Data
Input
:> Column Decoder _ | Buffer
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Input/Output Pin Functions

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

/01 to 1/O16.
pi Input/ Functi
in name Output unction

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)

A0 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 RAS, CAS and OE.
If WE is activated during read operation, OE is to be ineffective in the device.
Therefore, read operation cannot (be lexecuted.

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

(Data inputs/ Output 1/O1 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 > Vee (viny), wait more than 100 us (ﬁ, 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 -0.5to +4.6 \
Supply voltage Vee —0.5to +4.6 \
Output current lo 20 mA
Power dissipation Po 1 W
Operating ambient temperature Ta 0to +70 C
Storage temperature Tetg -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 in the 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 33 3.6 Vv
High level input voltage ViH 2.0 Vee +0.3 \
Low level input voltage Vi -0.3 +0.8 \
Operating ambient temperature Ta 0 70 ‘C

Capacitance (Ta =25 'C, f =1 MH2)

Parameter Symbol Test condition MIN. TYP. MAX. Unit

Input capacitance Cn Address 5 pF
Ciz RAS, CAS, WE, OE 7 pF

Data input/output capacitance Cio I/O 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
tre = tro (MiNy, lo = 0 MA tRac = 70 ns 70
Standby | uPD42S4260AL lec2 RAS, CAS > ViHminy, lo = 0 mA 05 mA
current RAS, CAS > Vec — 02 V, lo = 0 mA 0.08
HPD424260AL RAS, CAS = ViHminy, lo = 0 mA 2
RAS, CAS >2Vcc—02V, lo=0mA 0.5
RAS only refresh current lcca RAS cycling, CAS 2 Vix (min) trac = 60 ns 80 mA |1,2, 3,4
trc = trRe (ming, lo = 0 mA trac = 70 ns 70
Operating current lcca RAS < ViLmax), CAS cycling | trac = 60 ns 70 mA |1,2,5
(Fast page mode) trc = trc vy, lo = 0 mA trac = 70 ns 60
CAS before RAS lccs RAS cycling trac = 60 ns 80 mA 1,2
refresh current tre = trRc (viny, lo = 0 MA {Rac = 70 ns 70
CAS before RAS lcce CAS before RAS refresh: tras < 200 ns 80 uA 1,2
long refresh current tre = 250.0 us
(512 cycles / 128 ms, RAS, CAS:
only for the uPD42S4260AL) Vee —0.2 V < Vi < Viuax)
oveveL<02V
Standby: tras< 1 us 100 uA 1,2
RAS, CAS 2 Vec - 0.2V
Address: Vin or ViL
ﬁ, QE: Vi
lo=0mA
CAS before RAS self refresh loc7 RAS, CAS: 80 uA 2
current (only for the trass'= 5. ms
uPD42S4260AL) Ve — 0.2 V £ Vin £ ViH (max)
ov<veco2yv
lo=0mA
Input leakage current ligw) Vi=0to 36V -5 +5 uA
All other pins not under test =0 V
Output leakage current logy Vo=01036V -5 +5 uA
Output 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.

lcc1, lccs, lccs, lccs and lccs depend on cycle rates (trc and tec).

2. Specified values are obtained with outputs unloaded.

3. lcc1 and lccs are measured assuming that address can be changed once or less during RAS <
ViL (max,) and CAS 2 ViH (iNy.

4. Iccs 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
Vie MmNy =

ViL (MAX) =

(3) Output load condition

1,180 Q

110
100 pF

CL 7—77|'- 870 Q

Common to Read, Write, Read Modify Write Cycle

(2) Output timing specification

Von Ny =2.0V

VoL max) =0.8V

Parameter Symbol thxc = 60 s fhac = 70 s Unit Notes
MIN. | MAX. | MIN. | MAX.
Read/Write cycle time tre 110 - 130 - ns
RAS precharge time treP 40 - 50 - ns
CAS precharge time tern 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 trsH 15 - 18 - ns
CAS hold time tosn 60 - 70 - ns
RAS to CAS delay time treo 20 45 20 50 hs 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 tran 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 1o data setup time tcLz 0 - 0 - ns
OE 1o data setup time toLz 0 - 0 - ns
OE 1o data delay time toED 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 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 pus.
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
traD < traAD (ax,) and trcp < treo (vax) trac (max.) trRac (MaX)
traD >tRAD (ax) and treop < tRoo (vax)) taa (max,) traD + taa (wax)
trch > tReD (MAX) tcac (max.) trReD + fcac (max)

trAD (MAX.) and trep (vax.) are specified as reference points only; they are not restrictive operating parameters.
They are used to determine which access time (trac, taa or tcac) is to be used for finding out when output
data will be available. Therefore, the input conditions trap > trap (Max,) and trep 2> trep (vax.) will not cause
any operation problems.

3. tcre(min) requirement is applied to %, CAS cycles.

4. This specification is applied only to the uPD42S4260AL.

Read Cycle
Parameter Symbol thac = 60 s thro = 70 1 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 foEa - 15 - 20 ns
Column address lead time referenced to RAS RAL 30 - 35 - ns
Read command setup time tres 0 — 0 - ns
Read command hold time referenced to RAS trRRH 0 - 0 - ns 2
Read command hold time referenced to CAS treH 0 - 0 - ns 2
Output buffer turn-off delay time from OE toez 0 13 0 15 ns 3
QOutput buffer turn-off delay time from cAsS 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
trAD < tRAD (wax.) and trep < tRep (vax) tRAC (mAx.) tRAC (MAX.)
traD >1RAD (vax) and trcp < tRcp (MAX)) taa (max,) tRaD + taa (wax)
trch > tReD (MAX) tcac (max.) trReD + 1cac (max)

trAD (Max.) and trep (vax.) are specified as reference points only; they are not restrictive operating parameters.
They are used to determine which access time (trac, taa or tcac) is to be used for finding out when output
data will be available. Therefore, the input conditions trap > trap (Max,) and trep 2> trep (vax.) will not cause
any operation problems.

2. Either treH (viny Or tRRH (MiIN) should be met in read cycles.

3. torF(vwax) and toez (wax,) define the time when the output achieves the condition of Hi-Z and is not referenced
to Vo or VoL.
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Write Cycle
Parameter Symbol truc = 60 fhac = 70 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. twp(minj is applied to late write cycles or read modify write cycles. In early write cycles, twcH (vinyy should
be met.

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

3. tosminy 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

Parameter Symbol Unit Note
MIN. | MAX. [ MIN. | MAX.
Read modify write cycle time trRwe 160 - 175 - ns
RAS to WE delay time trRwD 83 - 920 - ns 1
CAS to WE delay time tew 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 trRwD > tRWD (MIN,), tcwD > towb (MINj, tawD > tawp (N and tcpwo > tepwo (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

Parameter Symbol thac = 60 n fhac = 70 s Unit Note
MIN. [ MAX. | MIN. | MAX.
Fast page mode cycle time trc 40 - 45 - ns
Access time from CAS precharge tacp - 35 - 40 ns
RAS pulse width trasp 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 trrRwe 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 tRwD > tRWD (MIN.), tcwD > towb (MIN.), tAawD > tawb (MiN.) and tcpwb 2> tcpwb (N, the cycle is a read modify write
cycle and the data out will contain data read from the selected cell. If neither of the above conditions is
met, the state of the data out is indeterminate.

Refresh Cycle

trac = 60 ns trac = 70 ns )
Parameter Symbol Unit Note

MIN. [ MAX. [ MIN. | MAX.

CAS setup time fcsr 5 - 5 - ns
CAS hold time (ﬁ before RAS refresh) tcHrR 10 - 10 - ns
RAS precharge CAS hold time trRPc 5 - 5 - ns
RAS pulse width trass 100 - 100 - us 1

(CAS before RAS self refresh cycle)

RAS precharge time RPs 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 uPD42S4260AL.

11
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Read Cycle
tre
tra 1
_ ViH— \ / \
RAS
ViL— XK 7Z \
tcs
tcre t trs t
I tca
UCAS ViH— 4 b \ / 4 \
LCAS V- _/ \ X 7 / \
trA tRAL
tasr tran tasc tean .
_ 3 /
et TR o XX XXX KRRRERKRRKR
L— y (
treH
1|‘RES' 4

w v 777777 | A

= SOWWNWWWWW 477777777

U 110

VoH— Hi-Z 4 . Hi-Z
Lo e {ig & Data out 7? """""

12
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Upper Byte Read Cycle

tre
tRaA: !
— ViH— 4 N
s il J \
fcs
tcrr 1 trs 1
N toa
_ Vin— 7 N '4 A
UCAS ViL— _/ \\( 7/ / \
tcr tMRH
— ViH— 4 \
LCAS Vi 7 \
tRrAD traL
tasr tRaH | tasc tcan .
Vin— 4
Address Vil Row g Col.
treH
Fii tr
N ViH— \
wve W [1LI T WA
tor:
toEa
—— Vin— s
% 2 ALY 1111117
RAC
taa torr
tcac toez
toz
) toLz .
ul/o x(o)r: -------------------------- I:|-I :-Z- --------------------------------- {wl Data out )}-H-I--%---

Remark L I/O: Hi-Z

13
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Lower Byte Read Cycle

ms VT N / N
{crP MR

o w N
tore trc = trs foen

s W/ N [/ O
tasr ‘tRAHtTAD tasc tean =

B N Ffi tr .

Ve W LT | NN\

%7 AN i

s o

LZ
VZE— g -g g 8‘ Data out )}---- -----

Remark U I/O: Hi-Z

L I/O

14
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Early Write Cycle

RAS

Address

u o
LIVO

ViH- \
ViL—

tcrp

tras

tcsH

H
Vi /

tasr

ViH-
ViL—

FSAANANANANAN
v RXKXKRXRO

Remark OE: Don't care

Data in

1PD42S4260AL, 424260AL

(LT

RXOXXXXKXKXKXXX
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Upper Byte Early Write Cycle

tre

i ViH- \ 4 y
RAS v, _ N / \

tcrp tre trs 1

toa:

_ Vmh- 4 \ 4 A
UCAS v / \ \ / / \

tcr tmri
V- 4
LCAS vy, — /

tRal
t 1 1

ASR RAH ASC
[
s
Address Vin- R:i@
Vie— (

Col.

m

AN

[oe—-|

sio- i XXXXXKXXOR

Data in

Remark ﬁ, L /O: Don'’t care

16
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Lower Byte Early Write Cycle

RAS

UCAS

LCAS

Address

s
i

L I/O

<<

.

<<

.

<<

<<

- TR
SXKXXKXRIXK

Vin—
Vi—

tras

f

ol XXX KXRIXKXXIN)

Data in

77T ITIITIITIIT]
KXORXXXRXAHKOKKXXX

Remark ﬁ, U I/O: Don’t care

17
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Late Write Cycle

RAS

ViH- \
{

| RP
\ )‘ N\
N Y
.
RCD CPN
N

CRP
UCAS V- 4 \ \ 4
s V- [ A\ y /
traD
tasr| | trad | tasc tcan
Address le— Row ml Col.
L— \
towL
trRwL '
tRcs twp

z|
n
[~
[~
[~
[~
I~
[~
N
N
\ln

N\ LT

Rl
m
=<
T
™~

ﬂ‘\\\\\\\\\\\\\\\\\\\\\\

DORXKXXIXKXXX

18
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Upper Byte Late Write Cycle

RAS

UCAS

LCAS

Address

=
m

(o]

m

ulo

<<
6‘— J
s
o

<<
(i

<<

W LT
v LI

Vin—
ViL—

NN

Col.

W

twe

LTI T

Remark L I/O: Don’t care

Data in

X

7

lo_Eﬂ‘
ALALARAARARIRRRRRRRRRNY

LUXXXXKXKXXX

19
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Lower Byte Late Write Cycle

— H
RAS Vi XK

UCAS Vm- 7
ViL—

———= VH-
LCAS Vil ;

ASR AH | ASC
ViH— f
Address Vi— M-Row mr

twp

m

we - [T

LT

O
m

o= - [T

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

DS
Vin— Hi-Z
LIUO o AAN prmmmmmmmmmmmmmees

Remark U I/O: Don’t care

20

Data in

|

7

KXOOCOOXXX
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Read Modify Write Cycle

T \ 7 N
w7 A\ -1/ N
we w /[111//1//]/)] N_ L/
GE v \\\\\\\\\\\\\\\\\‘ U ALALARRRRRRRANY
Lﬂ:;g xzt‘:....-.....----------H-i--% ----------------- -ZXXL Data out !>- ------------------ Hl--z ----------------

21
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Upper Byte Read Modify Write Cycle

LCAS

1 1
- ViH— \ 4 X
RAS S( 7[ \
tcs
tcrp treD trs 1
tcas
ViH— 4 X \ 4 \
ucas " _/ \ ) 7/ / N\
tcrp tmrH
— V- 4 '
Vi— /

tasr RAH SC CAH
— A
IL— N
trwo towL
AWD L
RCS towp
|<—>
|

LT

=
[~
[~
[~
R
[~
[~
[~
[~
[~
N
S

= OO LA ARRRARRRRRANY
oo 1 TR R 0 D L

Vor- Hi-Z 2 \ Hi-Z
u o VoL TTTTTmmmemmmmmemsmmmssssmecsoosocoooeoee gw( Data out 7>— ----------------------------------------

Remark In this cycle, the input data to Lower 1/O is ineffective. The data out of that remains Hi-Z.

22
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Lower Byte Read Modify Write Cycle

W o\ | / N
I - N
ws ) A\ - i NI
w T N VI
¢ TITTITTIY T X TTATITIT
ot TR R e XRRRRRRARER
10 Vo e e %{‘Xﬁﬂ ................... S

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

23
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Fast Page Mode Read Cycle

trasp R
— tRHCP —
— ViH- 4 h!
RAS v, N\ / N\
tosH trc trsH
{crp trep tcas tep tcas tcr tcas toen
UCAS  Vm- \ / \ 4 \ 4 h!
LcAs  Vi- J \\ / N\ / N / /| N
traD tRaL
tasr| |tRan  [tasc tean tasg| | teaw tasc| | tcau
[ [ [
ViH— i i 8 3
Address {XX Row Col. Col. Col. §<XXXXX
ViL— N X X 7
tReH
tres troH tres treH trcs
> tRRH
— Vi- 4 X 4 4 X
we " LL/1]7 \V Y% N\\N
toes
tace tace
toEa toea toea
—  Vm- oLz toLz \ [forz /////
& O WMWY [ N/ NS/ /
| trac torz toez
f > e>]
tan taa taa torFr
tcac torF tcac torr tcac OEZ
tcz toLz tcz
Ul/O  Von- Hi-Z 4 X Hi-Z & X Hi-Z Hi-Z
LIVO Vo ~TTTTTmTmmmmmmmmmssemmmmmeses -§>§ Data out }- ------ {yrData outj} ------- §>§ Data out pp===-==--~-

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.

24



NEC uPD42S4260AL, 424260AL

Fast Page Mode Byte Read Cycle

trasp trr
_ Ve — trHCP / A
RAS Vi- &t Z \_
tosh trc trsH
. fcrp tRCDX tcas . . tcas > topn .
— IH—
ucas " 7F \\ / N\ /| \__
tcrp tcr tcas tep iMRH
\Y% \ 4 \
—_—a IH— N
LCAS " 7}‘ N / \_
traD traL
tasr| |tran  |tasc tcan tasc tcan tasc tcan
[ e [ o~
Vit s XAL y X 2 A
Address Row Col. Col. Col. ><X><XXX
Vi- 7 " N 7
trcH
tres tReH tres tren tros <
> > trRH
—= V- [/ 4 Y "4 )
I, W NN\
toes
tace tace
toEa toEa } toEa
——  Vmk- \ |toiz i toz tolz i ////
OF v \\\\\\\\\ X /| \‘_’ \‘_’ / /
| tRac
! tan toez tan
[>|
tcac tore tcac
fciz f toiz
Vor- Hi-Z _(_Ls Hi-Z Hi-Z
uo §>$(Data out}- { X Data out
tan L(aEZ
tcac torr
oz
Voo Hi-Z — Hi-Z
LI/O B e TR <>§ Data out }- ------------------------------
Vor- \

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 {RP
trHCP
—— V- 3 F R
RAS vi— \( 72 \
fcsH trc tRsH
'LC_RE trep tcas . ter tcas || ter tcas teen
UCAS Vin- 3 \ N z—\ / 7 Y
LCAS Vi \—S—? N 7 / \_
trAD | tRAL
task| |tRaH  |tasc foan tasc tcan tasc tcan
— 4
IL— 3

twes tweH twes tweH twes tweH

wr oy | N N g

tos toH

tos toH )

_tos fon
Vo v XOOKKX QO osam XKXK oxiain XXKXXXKXXXX

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

trasP trp
- o\ trHcP s
RAS ViH & Z X
Vie- N 7
tesn trc trsH
}LC_Ri trep tcas tcas teen

—= Vi ' 4 N
UCAS | j \5 / N 7/
}LC—Ri tcp tcas tep MRH

——— V- \ A !
LCAS Vi~ / X‘ ’_/ \_
trao tRAL
tasr| [tRan tasc tcan | tasc tcan tasc tcan
|
ViH- 4 \
Address Row . Col. Col. Col.
- . ;
twes twen twes twen twes tweH
=\ \ 1 X Z ! Z

| Ios toH | fos toH

w0y m ;()()()()()(xxx)(xx)i o KXXXXXXKXXX
1o v XO00000000N) OOOOROONNXX

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.
3. 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 Late Write Cycle

trasP trr
tRHCP
N \ X
RAS ViH—
Vii— N \
tcsH trc tRsH
torp treo tcas tcp tcas icp tcas tern
UCAS V- 3 \ 7\‘ \ Z‘ \ 3 A
LCAS Vi- \ X 7 N7 X . \_
trAD
tRAL
LAiR> Eﬁ | tasgl toan tasg| | _toan [tasg| | toan
Vi / A,V \ / A / \
Address Row Col. Col. Col. KXXXXX
Vi— X VX 7 X 7 X 7
towl towL towe
TRwL
tres twp tres twp tres twp
wWE ViH— 4 3 R
e /117 \ \_ /N LTI
ltoen toen lﬁﬁl
~F VH- 4 I ;
== [1]]]] AN
toep ips
FAIVARERRRRLEC . {, Hi ‘V‘V‘V‘V‘V‘V‘V‘V‘V‘V‘V‘V
LVOo Vi- NN NNNNNNNNNN
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

ul/io

L1/O

Remarks 1.

Vin-
Vi-

Vin-
Vi~

Vin-
Vi-

ViH-
Vi-

ViH-
Vi-

Vin-
Vi-

N N

J/ N A N7/
fore for tos ter -

/ 7 [

XX Row—iogi CO._—$<XXX o0 XXX e XXXXXX

77— NS NS N I

1£/7//@EIAV/ A I VAR AW\

et oy YR X RERKKKKKRR

toeo toro, o] | v [tom
ot YRR e KRR K KKK

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

RAS

UCAS
LCAS

Address

ulo
L1/O

ulo
L1/O

Remark

30

ViH—
Vie—

ViH—
Vie—

ViH—
ViL—

ViH—
ViL—

ViH—
Vie—

VoH—
VoL-

ViH—
Vi—

CAS cycles within the same RAS cycle.

trasP trP
\
X
trRwC
tcrp trep tcas tce tcas tcp tcas tcPn
i
/ N [\ [\ "L
traD traL
tasR| [tran tas toan tagc| | toan tasc| | tcan
e | - e - )
A X A \ A 4
x Row ﬁ Col. Col. Col.
N 7 \ 7 N N
tacp Tace
trwp [ tcpwp tcpwp towl]
tawp cwL tawp _tow] tawp tRwL
1R,CS tewp twe  [trcs tewn twe  |tacs tcwp twe
[« > —»|
N/ \ /7777
trac
f
taa 1an
tﬁi‘ﬁ toen (tg\g toen
tora \ tora 4
ARRRRAN \ NARNY
taiz| |toep tez| |toEp toen
E >
toiz toEA oz toez toez
[
Hi-Z A Hi-Z /Y Hi-Z
---------------------- out }---- RCCLEEEET] (out -- out pre=mppmmmmmmmmmaaaan
tos| | ton tos| | ton tos| [toH
/ y S 4 \
------------------------------- in EEEEEETEEEETT in mememmmm————— in
O} "} O ROXXX

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

RAS

UCAS

LCAS

Address

ul/o

L1/O

ul/o

L1/1O

Remarks 1.

trasp JiP,
Vin- \
Vie- St Z
i trrRwe
|2R_P) treo tcas tcas tern
Vik- % \ 74 " £ 3
Vie- \\( 72 St y, \_
tcrp tcp tcas tcp tMRH
Vik- 7( \ / \
Vi~ S< Jz \_
{RaD {RAL
tasr| [tRaH | tasc toan tasc| | toan tasc| |tcan
[
ViH- a 2 \ s \
Vv Row Col. Col. Col.
L= X N X 7 \ 7
tace tace,
trwp tcrwo tcpwo tow,
fawp fowL tawp  |fow] tawp tRWL,
trcs town twe | (tRcs | tewn e lincs| tewp twp
' \ ; \ ,E \ i f i i i
Vin-
Vi~ \ \
trac
I
taa tan taa
¢
chﬁ OEH tcac toen L%ﬁ toen
vC AN A\ A\ NN
Vi- n l‘
tez toep tawz) | toeo toz| | toeo
-t I
toz toez | toz toez torz totzzI
| L
Voh- Hi- Z Hi-Z Hi-Z
VoL, "TTmmmmmmmmssssessesss out JH====pt========--4 --r----r r==o-p---------- out prr---rr--=====-=-=-=-=
Voh- Hi-Z Hi-Z
T el e m—————- {y out H===fq=mmmmmmmmm e mmaaaa B EEEEEE L EEEE RS
tos| | ton [os Jto,
Vin- VVVV
Vi T 3@ """"""" AN O XAKXX
tDIS foH
ViH-
e Oy ——4XEXRIX

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

31



NEC 1IPD4254260AL, 424260AL

CAS Before RAS Self Refresh Cycle (Only for the uPD42S4260AL)

trass | tres

RAS Vin— 4 3
Vi— fcrp

trrc

:

~
'™

tcrs torn

—_ tesk

UCAS V- — \ / 4 !
LCAS V- X Yy 7 / \
[

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 (viny 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

Remark Address, WE, OE: Don't care

ViH-
Vi—

ViH-
Vie—

tro tre
tRAs | trP tras 0 iR
-\ )
\ \ N
tcre
tcsr tcHR trPc tcsr tcHR trPc tepn
/—S 7 Y
\ , \\ /N7 X\

RAS Only Refresh Cycle

RAS

UCAS
LCAS

Address

Remark

ViH—
Vi—

ﬁ, OE: Don't care

L 1/O, U VO: Hi-Z

tRe

tro

—

tras

tRAs

tre

trrc

tcre

teen

trAH

_tasr

L /O, U I/0: Hi-Z
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Hidden Refresh Cycle (Read)

t t
t e tre t G
s N /N /N
tc 1 trs 1 , 1
ey A\ J/‘ N
t t
L;EE traH tas tean
Address x:[‘__ m: Row ;mﬁ Col.
tres twHR
we o /11T AERARARRRRRAANY
toE:
= 30 NN 1L
i :;o\;\\c foFF
foi2
TSV —— RIS S — N S
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Hidden Refresh Cycle (Write)

AV | ) ;t:;x B zpt_‘C
- . t o
AN N\ J/L N
tash) tnAHtHA tas tean
S 53,1 R Lo
e e
w0 AN 710N
 tos ton
tie v 0000000 QUOOOUOOOONAXX
Remark OE: Don't care
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Package Drawings

44 PIN PLASTIC TSOP(II) (400 mil)

44 23
HEAHHHHAHA | HHHAHAHHAANA

detail of lead end

L o
1 22
A
H
| | J
| |
10} t L —r .
: _.'I."ll"...'i'_'i.."'ﬂu'?.."LL ——H-HHHHE L, N = ¥ S— —)
] o v 5 ]
DI M O
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 0.32745°g7 0.01320.003
E 0.1+£0.05 0.00410.002
F 1.2 MAX. 0.048 MAX.
G 0.97 0.038
H 11.7620.2 0.46310.008
I 10.1610.1 0.40010.004
J 0.820.2 0.031+9-999
0.025
K 0.145%3'3y2  0.00620.001
L 0.5+0.1 0.020+9-994
M 0.13 0.005
N 0.10 0.004
o+/° o+7/°
P 3°*i. 3°*is

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

21

40
minininininisininininininininimisini= =

ITII_II_II_II_II_II_II_II_II_II_II_II_II_II_II_II_II_II_I2I_(I)

F _E
-
| |
T -]
© JERY191019191919191919/919191919191919191 |
AREEERERENERRNND =4 ! NS
T
Tr -
K P
NEIN
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_g 35 1.035 5514
C 10.16 0.400
D 11.180.2 0.440+0.008
+0.006
E 1.08+0.15  0.043*5-90°
F 0.7 0.028
G 3.520.2 0.138+0.008
+0.009
H 2.410.2 0.094*5 008
| 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 0.01625 505
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%5 e 0.008%5 505

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

1IPD42S4260ALG5-7JF, 424260ALG5-7JF: 44-pin plastic TSOP (II) (400 mil)
IPD42S4260ALLE, 424260ALLE: 40-pin plastic SOJ (400 mil)
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