DATA SHEET

MOS INTEGRATED CIRCUIT

NEC

LPD42S4260, 424260

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

Description

The uPD42S4260, 424260 are 262,144 words by 16 bits dynamic CMOS RAMs. The fast page mode and byte
read/write mode capability realize high speed access and low power consumption.

Besides, the uPD42S4260 can execute CAS before RAS self refresh.

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

Features
e 262,144 words by 16 bits organization
* Single +5.0 V £10 % power supply

e Fast access and cycle time

- b Power consumption Access time R/W cycle time Fast page mode
art number
umbe Active (MAX.) (MAX.) (MIN.) cycle time (MIN.)
UPD42S4260-60, 424260-60 880.0 mW 60 ns 110 ns 40 ns
puPD42S4260-70, 424260-70 880.0 mW 70 ns 130 ns 45 ns 2
UPD42S4260-80, 424260-80 797.5 mW 80 ns 150 ns 50 ns <
e
_ S (@]
e The uPD42S4260 can execute CAS bhefore RAS self refresh o
- (@)
- b Refresh | Refresh Power consumption at standby ®
art number efresh cycle efres (MAX.) o
— — =)
uPDA42S4260 512 cycles / 128 ms | CAS before RAS self refresh, 0.825 mW (7))
CAS before RAS refresh, (CMOS level input) LCE
RAS only refresh, Hidden refresh
uPD424260 512 cycles / 8 ms CAS before RAS refresh, 5.5 mW

RAS only refresh,
Hidden refresh

(CMOS level input)

e Multiplexed address inputs ... Row address: AO to A8, Column address:

AO to A8

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

Part number Access time (MAX.) Package Refresh
puPD42S4260G5-60-7JF 60 ns 44-pin Plastic TSOP (II) CAS before RAS self refresh
LPD42S4260G5-70-7JF 70 ns (400 mil) CAS before RAS refresh :C;
RAS only refresh ()]
uPD42S4260G5-80-7JF 80 ns MGkt i E
UPD42S4260LE-60 60 ns 40-pin Plastic SOJ (-
LPD42S4260LE-70 70 ns 00 ) @
uPD42S4260LE-80 80 ns z
puPD424260G5-60-7JF 60 ns 44-pin Plastic TSOP (II) CAS before RAS refresh
LPD424260G5-70-7JF 70 ns (400 mil) RAS only refresh
Hidden refresh
uPD424260G5-80-7JF 80 ns
HuPD424260LE-60 60 ns 40-pin Plastic SOJ
LPD424260LE-70 70 ns 00 )
uPD424260LE-80 80 ns
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Pin Configurations (Marking Side)

44-pin Plastic TSOP (ll) 40-pin Plastic SOJ
(400 mil) (400 mil) =
c
=
-/ =
Vee O— 44 —O GND Vee 0— O 40 —O GND T
/01 O=<—| 2 43 [=——O /016 /101 O=—| 2 39 [=—O 1/016 z
/02 O=—| 3 42 |=—0O 1/015 /102 O=—| 3 38 |=—=O /015
/04 O<=—| 5 40 [=—O /013 /104 O=—| 5 36 [=—O 1/013
Vece O— 6 39 —O GND Vece O— 6 35 ——O GND
/05 O=— 7 38 [=—O /012 /105 O=—| 7 34 [=—0O 1/012
/106 O<—| 8 . 37 [=—O /011 /106 O=<—| 8 33 [=—0O 1/011 2
/07 O~ 9 33 36 |~—O 1/010 /07 O~—| 9 55 32 [~—=O 1/010 <
A D lolw)
/08 O=~—| 10 i3 35 [«—=O 109 /08 O=<—=|10 55 31 [«~—=O 1/09 DD:
NN B
25 NC O— 11 S 30 |—O NC ~
o o
° NC O—12 ,.'T.I,S 29 ~—O LCAS (@)
NC O— 13 =9 32 —O NC __ m g I
Mo — WE O— 13 28 |=—O UCAS o
NC O——14 m 31 [=—O LCAS _ .
__ — RAS O—=| 14 27 =—O OE ]
WE O—=| 15 30 |=—O UCAS (1))
_ — NC O—15 26 =<—0O A8 ©
RAS O—={ 16 29 [«—O OE LL
A0 O—| 16 25 =—0O A7
NC O—— 17 28 |=—O A8
Al O—| 17 24 |=—O A6
A0 O—=| 18 27 =—0O A7
A2 O—=| 18 23 |=~—0O A5
Al O—= 19 26 |=—O A6
A3 O—= 19 22 =—0O A4
A2 O—= 20 25 |=—O A5
Vee O— 20 21 —O GND —
A3 O— 21 24 |=—O A4
Vee O— 22 23 —0O GND Q
o)
Q
c
-
A0 to A8 : Address Inputs
I/01 to 1/016 : Data Inputs/Outputs
RAS : Row Address Strobe
UCAS : Column Address Strobe (upper)
LCAS . Column Address Strobe (lower)
WE : Write Enable
OE : Output Enable
Vcce . Power Supply
GND : Ground
NC : No Connection
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Block Diagram

RAS O— Lower —OOE 5
LCAS O—» Byte cC
UCAS O—» Clock Generator Control o
WE O— E
Data
Upper )| Output E
Byte e o | Buffer @®
Control /01 2
Vee O—» I/tC())8
CAS before
GND O—» RAS Counter Data (Lower Byte)
Input
L| || Buffer
@
=}
S Memory
a 7 Cell
_,— § Array
Row 14
Address 2
Buffer X0 to X8
A0 512 x 512 x 16 <
';% — Data DD:
| Output
Column 512 x 16 'l: Buffer
Address — | —» (4]
Buffer YO to Y8 || 1109 (@)
Sense Amplifier ¢><_J 6 to ©
11016 o
512 (Upper Byte) -
Data w
Input (U
) Column Decoder Buffer LL
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uPD4254260, 424260

Input/Output Pin Functions

The uPD42S4260, 424260 have input pins RAS, CASNOte \WE, OE, A0 to A8 and input/output pins 1/01 to

1/016.
. Input/ .
Pin name Function
Output

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

(Row address corresponding word line.

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

CAS Input CAS activates data input/output circuit by latching column address (A0 to A8) and select-

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

strobe)

AO to A8 Input 9-bit address bus.

(Address input) Input total 18-bit of address signal, upper 9-bit and lower 9-bit in sequence (address
multiplex method).
Therefore, one word (16-bit) is selected from 262,144-word by 16-bit memory cell array.
In actual operation, latch row address by specifying row address and activating RAS.
Then, switch the address bus to column address and activate CAS.
Each address is taken into the device when RAS and CAS are activated.
Therefore, the address input setup time (tasr, tasc) and hold time (tran, tcar) 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.

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

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

output)

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 = Vcc (miny), wait more than 100 us (%, CAS inactive) and then, execute eight% 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 V1 —1.0 to +7.0 \%
Supply voltage Vee -1.0to +7.0 \%
Output current lo 50 mA
Power dissipation Po 1
Operating ambient temperature Ta 0 to +70 °’C
Storage temperature Tstg —55 to +125 °C

Caution  Exposing the device to stress above those listed in Absolute Maximum Ratings could cause
permanent damage. The device is not meant to be operated under conditions outside the limits
described inthe operational section of this specification. Exposure to Absolute Maximum Rating
conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply voltage Vee 4.5 5.0 55 \%
High level input voltage ViH 2.4 Vce +1.0 V
Low level input voltage Vi -1.0 +0.8 V
Operating ambient temperature Ta 0 70 °’C

Capacitance (T A =25 °C, f = 1 MH>)

Parameter Symbol Test condition MIN. TYP. MAX. Unit

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

Data input/output capacitance Cio 1/10 7 pF

Main Menu
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DC Characteristics

(Recommended Operating Conditions unless otherwise noted)

Parameter Symbol Test condition MIN. | TYP. | MAX. | Unit | Notes
g Operating current lcc1 RAS, CAS cycling trac = 60 Ns 160 mA |1,2,3
tre = tre gany: lo = 0 MA trac = 70 ns 160 :cs
Q
trac = 80 ns 145 E
Standby puPD42S4260 lec2 RAS, CAS = ViH M), lo = 0 mA 2 mA C
current RAS, CAS = Vec — 0.2V, lo = 0 mA 0.15 ©
uPD424260 RAS, CAS = ViH MmNy, lo = 0 mA 2 E
RAS, CAS 2 Vcec — 0.2V, lo = 0 mA 1
O RAS only refresh current lcca RAS cycling, CAS 2 Vi miny | trac = 60 ns 160 mA |1, 23,4
trc = trc (MiNy, lo = 0 MA trac = 70 ns 160
trac = 80 ns 145
O Operating current lcca RAS < ViL (vax), CAS cycling | trac = 60 ns 140 mA |1,2,5 E
(Fast page mode) trc = tec miny, lo = 0 MA trac = 70 NS 140 é
trac = 80 ns 130 (@)
g CAS before RAS lces RAS cycling trac = 60 ns 160 mA 1,2 %
refresh current tre = trc (M), lo = 0 MA trac = 70 ns 160 g
trac = 80 ns 145 )
— — — — (7))
CAS before RAS lcce CAS before RAS refresh: tras < 200 ns 200 UA 1,2 (4]
long refresh current tre = 250.0 us o
(512 cycles / 128 ms, RAS, CAS:
only for the uPD42S4260) Vee — 0.2V £ ViH £ ViHuax)
0V<sVL<02V
Standby: tras < 1 s 300 UA 1,2
RAS, CAS 2 Vcc - 0.2 V
Address: ViH or Vic o
WE, OE: Vi D)
lo=0 mA O]
— c
Self refresh current lec7 RAS, CAS: 150 HA 2 :
(CAS before RAS self trass = 5 ms
refresh, only for the Vce — 0.2 V £ ViH £ ViH (MAX)
UPD42S4260) OVsVL<02V
lo=0 mA
Input leakage current hw Vi=0to 55V -10 +10 UA
All other pins not under test = 0 V
Output leakage current lo() Vo=0to 55V -10 +10 UA
Output is disabled (Hi-Z)
High level output voltage Vo lo=-2.5 mA 2.4
Low level output voltage VoL lo=+2.1 mA 0.4

Notes 1.

Icci, lces, lccs, Iecs and Icce 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 (vax,) and CAS = Vi (MIN.).

4. lcc3 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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O AC Characteristics (Recommended Operating Conditions unless otherwise noted)
AC Characteristics Test Conditions

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

ViH Min) =2.4V Von (vin) =2.4V

ViL (vax) =0.8V

-
c
Q
p
=
©
>

VoL (max) =0.4V

(3) Output load condition

Vce E
1,660 Q <
110 x
100 pF (@)
CL 590 Q (o))
(@)
®©
o
)
Common to Read, Write, Read Modify Write Cycle g
LL
trac = 60 ns trac = 70 ns trac = 80 ns
Parameter Symbol Unit Notes
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
Read/Write cycle time tre 110 - 130 - 150 - ns
RAS precharge time trp 40 - 50 - 60 - ns
CAS precharge time tepn 10 - 10 - 10 - ns o
RAS pulse width tras 60 |10,000| 70 |10,000| 80 (10,000 ns 1 D)
CAS pulse width tcas 15 (10,000 20 |10,000( 20 |10,000 ns 8
RAS hold time trsH 15 — 20 — 20 — ns J
CAS hold time tesh 60 - 70 - 80 - ns
RAS to CAS delay time trep 20 45 20 50 20 60 ns 2
RAS to column address delay time trAD 15 30 15 35 15 40 ns 2
CAS to RAS precharge time terp 10 - 10 - 10 - ns 3
Row address setup time tasr 0 - 0 - 0 - ns
Row address hold time tRAH 10 - 10 - 10 - ns
Column address setup time tasc 0 - 0 - 0 - ns
Column address hold time tean 15 - 15 - 15 - ns
OE lead time referenced to RAS toes 0 = 0 = 0 = ns
CAS to data setup time terz 0 - 0 - 0 - ns
OE to data setup time toLz 0 = 0 = 0 = ns
OE to data delay time toep 15 = 15 = 20 = ns
Masked byte write hold time referenced to RAS tMRH 0 - 0 - 0 - ns
Transition time (rise and fall) tr 3 50 3 50 3 50 ns
Refresh time uPD42S4260 trReF - 128 - 128 - 128 ms 4
uPD424260 - 8 - 8 - 8 ms




NEC uPD4254260, 424260

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 (tres) is applied.
2. For read cycles, access time is defined as follows:

Input conditions Access time Access time from RAS g

traD < trAD (Max) and trep < treb (MAX.) tRAC (MAX.) tRAC (MAX.) g
traD >trAD (MAX.) and trcp < trReb (MAX.) taA (MAX.) trAD + taA (MAX.) c
trep > trRep (MAX.) tcac (MAx.) trep + teac (Max.) C_U
=

traD (Max.) and treo (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 = trab (vax.) and trep = trep (vax.) will not cause
any operation problems.

3. tcre (miN) requirement is applied to RAS, CAS cycles.

4. This specification is applied only to the uPD42S4260.

>
Read Cycle é
(@]
R Symbol trac = 60 ns trac = 70 ns trac = 80 ns U N %
MIN. | MAX. | MIN. | MAX. | MIN. | MAX. I
Access time from RAS trac - 60 - 70 - 80 ns 1 o
Access time from CAS tcac - 15 - 20 - 20 ns 1 m
Access time from column address taa - 30 - 35 - 40 ns 1 LCE
Access time from OE toea - 15 - 20 - 20 ns
Column address lead time referenced to RAS tRAL 30 - 35 - 40 - ns
Read command setup time tres 0 - 0 - 0 - ns
Read command hold time referenced to RAS tRRH 0 - 0 - 0 - ns 2 —
Read command hold time referenced to CAS trReH 0 - 0 - 0 - ns 2 o
Output buffer turn-off delay time from OE toez 0 15 0 15 0 20 ns 3 ﬁ
Output buffer turn-off delay time from CAS torr 0 15 0 15 0 20 ns 3 E
Notes 1. For read cycles, access time is defined as follows: -
Input conditions Access time Access time from RAS
traD < trAD (Max) and trep < treb (MAX.) tRAC (MAX.) tRAC (MAX.)
trap >trAD (ax.) and trep < treb (MAx.) tAA (MAX.) trRAD + tAA (MAX.)
trcp > trReCD (MAX.) tcac (max.) trep + tcac (vax.)

trAD (MAx.) and trco (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 = trab (vax.) and trep = trep (vax.) will not cause
any operation problems.

2. Either trcH (viny OF trrH (MIN.) Should be met in read cycles.
torF (vax.) and toez (vax.) define the time when the output achieves the condition of Hi-Z and is not referenced
to VoH or Vou.
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Write Cycle
R Symbol trac = 60 ns trac = 70 ns trac = 80 ns U N
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.

WE hold time referenced to CAS twen 15 - 15 - 15 - ns 1 2
WE pulse width twe 10 - 15 - 15 - ns 1 g
WE lead time referenced to RAS tRwL 15 = 20 = 20 = ns C
WE lead time referenced to CAS tew 15 - 15 - 20 - ns C_U
WE setup time twes 0 - 0 - 0 - ns 2 2
OE hold time toen 0 - 0 - 0 - ns

Data-in setup time tos 0 - 0 - 0 - ns 3

Data-in hold time toH 15 - 15 - 20 - ns 3

Notes 1. twemin,is applied to late write cycles or read modify write cycles. In early write cycles, twch (vin.) should
be met.
2. If twes = twes (i, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle.
3. tosminy and tox (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
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trac = 60 Ns trac = 70 ns trac = 80 ns

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

Note 1. If twes =twes miny, the cycle is an early write cycle and the data out will remain Hi-Z through the entire cycle.
If tRwp = trRwD (MIN.), tcwb = tcwp (MiN.), tawp = tawp (viN.) and tcpwp = tcpwo (Miny), the cycle is a read modify write

Line Up I

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.
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Fast Page Mode

trac = 60 ns trac = 70 ns trac = 80 ns
Parameter Symbol Unit Note

MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
Fast page mode cycle time tec 40 - 45 - 50 - ns g
Access time from CAS precharge tace - 35 - 40 - 45 ns g
RAS pulse width trAsP 60 (125,000f 70 (125,000f 80 (125,000 ns (-
CAS precharge time tep 10 — 10 — 10 — ns C_5
RAS hold time from CAS precharge trHCP 35 - 40 - 45 - ns 2
Read modify write cycle time trrRwC 80 - 85 - 100 - ns
CAS precharge to WE delay time tcpwp 55 - 60 - 70 - ns 1

Note 1. If twes =twes miny, the cycle is an early write cycle and the data out will remain Hi-Z through the entire cycle.
If trRwp = trRwp (MIN.), tcwb = tcwp (Min.), tawp = tawp (viN.) and tcpwp = tcpwo (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 <§E

met, the state of the data out is indeterminate. o

(@]

Refresh Cycle o

(@)

trac = 60 ns trac = 70 ns trac = 80 ns ©

Parameter Symbol Unit Note o

MIN. | MAX. | MIN. | MAX. | MIN. | MAX. =

— (7}

CAS setup time tesr 10 - 10 - 10 - ns (4]

— — — LL
CAS hold time (CAS before RAS refresh) tehr 10 - 15 - 15 - ns
RAS precharge CAS hold time trpc 10 - 10 - 10 - ns

RAS pulse width trAss 100 - 100 - 100 - us 1

(CAS before RAS self refresh cycle)

RAS precharge time trPs 110 - 130 - 150 - ns 1
(CAS before RAS self refresh cycle)

CAS hold time tens -50 - -50 - -50 - ns 1
(CAS before RAS self refresh cycle)

Line Up I

WE hold time (hidden refresh cycle) twHR 10 - 15 - 15 - ns

Note 1. This specification is applied only to the uPD42S4260.
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Read Cycle
trc
t t é
— ViH- \ / \ Q
RAS ViL— &( 72 E
tcs (-
tcrr t tRrs| t o=
tea: m
UCAS 4 N 4 \ 2

N\ /T

trRAL
sc tcaH
> |
ViH— /
IL— -
trRcH
tRRH

trcs s
-
w & ZZII177IT0) AW £
« & W /77777777 |
T SR — s t.ctz ........... {Xﬁm} HEE
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Upper Byte Read Cycle

n e =
RAS i 7 N %CJ
torp. t = tzsA t %
e N i \_ -
t tur
icAs v f \
tase| [“tran tasc toan >
<
s YRR oo RN 2 XXOXRRRRRKXXKX -
- [ S
_ Vi "_' 3 &U
wve NS L0 NN 5
toes 2
LL
toea
ot 77 AN s
trac
< I::c ttOFF -
toL
toz Q
TR W - {Xﬁ Data out E—-'_li'_ L g
.5

Remark L I/O: Hi-Z
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Lower Byte Read Cycle

trc =
t t C
U \ / \ s
tcre tvr %
UcAs U~ / N =
tcrp trel = trs tcen
tca
o ] I\ [T C
tasr| | t t‘AD ta tean_ - <§(
w12 YR o XX 2 XK XXKRRRXRRRRX :
tren )
w i 777777777777 t NN
LL
toea
S ZANIARLARAARRARARRAAARN [ITTIT7T7
trAC
| e o —
- toL. o
L 1O zzr: ____________________ e {Xx Data out E— H-z_ E
|

Remark U I/O: Hi-Z
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Early Write Cycle

TNV tt : } _ —
. _/ —— - —
zzz{—%zf YRR

w NN\ | 7T
‘s b YRR, = YOO

Remark OE: Don't care

15
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Upper Byte Early Write Cycle

— IH
RAS ViL— &( 72

Main Menu

CRP RCD
_ Vh- / \
UCAS  v- / \ \‘ 7/

— Vm-
LCAS v, _ /
SR AH SC CAH
| ||
ViH— f
Address Row Col.
ViL— Y

e v TR |

je—>|

>
<
e
@)
O]
(@)]
®
ol
-
(7))
®
LL

v e XOQQONK_e=an XXOQARAKXXXX

Remark O_E, L I/O: Don't care
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Lower Byte Early Write Cycle

trRAS t g
s Vh- \ / \ )
RAS " &( 7] \ s
{crpP tMRH E
©
e 7 Y =

UCAs UM / \

ViL—
tcsH
{crpP treD trsH teen

LCAS

tcas
w__/ NN /

trRAD

tasr| | trAH fasc tcan
|
_ /
ViL— \

twes

w e NN\ | 7777777777

RIXXKXKIKIIXIXAXK)

>
<
e
@)
O]
(@)]
®
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-
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tos

L 1/O

e LOXXXKXKIOXIXKXKIXKXX

Remark E, U I/O: Don't care
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Late Write Cycle

RAS \ RA j - )\_ %CJ
- tcrp trep 5 ttii teen cz%
e SN L/

w Y= Z7IITTITTT N\ LTIy |
- AAALARARRRRARARARRRARRG Y

Line Up I
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Upper Byte Late Write Cycle

tras trp :C;
s U \ / \ =
terp treo - tes toen %
e , y tcas A < >
Vie— / \ \\ Z / \_
tcrp tvVRH
Tcas V- f \
" _/ trap S
tase| | tran tasc tean <
ViL— ow ! Col. 0
-_— o
tres twp ol
we w- [/1L1TT N L o
LL

o= - /LT H\\\\\\\\\\\\\\\\\\\\\\

OED DS
e = {tle
uimo om XX X p=-======-m=mmm- Data in
Vi XXX> X

Remark L 1/O: Don't care
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Lower Byte Late Write Cycle

= IH +
RAS ViL— &( /

-
-
Q
P
=
©
>

MRH
UCAS V- f 5
ViL—
CRP t

m

e - [T N L

RSH CPN
tcas
——= Vh- 4 h /4 \
LCAS /, _ / \ \\ 7 / —
trRA
tasr| | traH | tasc tcan 3
e
- /
e 5 YOO XD RO | E
\
o
tewr
trRwL %
trcs twp o
=)
(7}
©
LL

Ql
=
BN
BN
RN
N
BN
N

-\

ﬂ\\\\\\\\\\\\\\\\\\\\\\

D DS |
I
--------------- ata In
ViL— \

Remark U I/O: Don't care

L 1/O
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Read Modify Write Cycle

ws YN / | E
tore tre = z L cz%
e _7 N // \
}‘Es’ tewo twe
w /T NI | B
toea foen %
= % (TUTUNUTRTTITRRRY /[ CRTIIY |

U0 Vi
Lo vie \AAAANAA === S I -
V4

ul1/o
L 1/O

(0w
toe

<<
I'|
E
PN
=
[::|~
2
()
o N
=
1T
N
Line Up I
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Upper Byte Read Modify Write Cycle

trwe
trAS trr
=V ViH— \ 4 3
RAS - X( 7] \
tcsH
tcrp treD tRsH tcpn
tcas
Vin— / h / \
ucas Ot / \\ 7/ / N\
tcrp tvMRH
— ViH- 4 \
LCAS Vil— 2 \
trAD
tasr| | trAH | tasc tcan ‘
Vin— f
Address Vi MROW $<X>§ Col.
IL— (
tRwD towe
tawp tRwL -
tres tcwp twp
— V- \ /
WE ViL— &( ;
toea toeH
oF N |/ ALRRRARRRRANY
OE
OOAMAANAMWNNNNNY |/ \
\ trAC
I
taa
r— t(?ED tos toH ‘
ViH— .
T L DL LN
toLz
tciz toez
\oH— Hi-Z Hi-Z
e B e -ZXX Data out = ============—==—=-—-——~———~—~—~——_-

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

uPD4254260, 424260

Lower Byte Read Modify Write Cycle

trwe
trAS trP
= ViH— \ /
RAS " X( N\
tcrp tMRH
Teae ViH- 4 3
UCAS Vi / \
tcsH
tcrp treco tRsH tcen
7 < tcas 7
—_— ViH—
LCAS , _ / \\ / \
trAD
tasr| | TRAH tasc fean
Address VM- M—ROW i Col.
ViL— -
trwo towe
tawp tRwL
tres tcwp A twp
— V-
we o [T N LI
toea toeH
— ViH— /4 \
ot v ANV |/ ARARARRRRANY
‘ trAC
‘ tan
Fr— *tOED tos toH ‘
ViH—
D R 3 10 (CTD VL0
N toLz
tcLz toez
Hi-Z Hi-Z
LIO VO ool (e Data out e
VoL—
Remark In this cycle, the input data to Upper I/O is ineffective. The data out of that remains Hi-Z.
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NEC

uPD4254260, 424260

Fast Page Mode Read Cycle

trAsP trP
. —\ tRHCP ) . S—
RAS x'” N\ \
IL— 1N
tcsH trc trRsH
‘ fcrp trcp tcas tcp tcas ) tep tcas fcen
UCAS Vin— N \ Zl SX / Sx / /l \
Lcas V- __/ A\ 4 y \_
trAD trRAL
tasr| |traH  tasc] tcan tasc| | tcaw tasc| | tcam
| | — |
ViH— 5 { 3
Address Row Col. Col. Col. XXXXXX
ViL— N \ 7
trcH
tres trcH|  [tres treH| [tres
> <| > < tRRH
—  VH- / h
we " LLLL]/ NN
toes
tacp tacp
toea J} toEa toea
— V- toLz S \ | toLz - toLz L/////
VAN \ N/ /
‘ trAC toez toez
[y [ It
taa taa tan torr
tcac torr tcac torr tcac OEZ
tcLz ez terz
Ul/O  Von- Hi-Z / X Hi-Z / X Hi-Z i-Z
LI/O Vo ~~-TTTTTTToTTTTTmmmmmes -§>§ Data out }- ----- §>§ Data out}- ----- <>§ Dataout p-=====--
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.
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NEC uPD4254260, 424260

Fast Page Mode Byte Read Cycle

trAsP trp 5
RAS Vin- —Nx trHcP Zl_s c
Vi X 7 Q
tesH tec trRsH E
‘ tcrp trcp tcas tcas tepn . E
——— Vi x\ 7 \\§ 7 Y ©
UCAS \
Vi- J \ L / 2
| tcrp tcp tcas tcp tMRH
— = ViH- % \ / \
LCAS Vil X Z \\
trAD trRAL
tasr EAH hss tcaH EAEE tcan tasc tcan
ViH- r r / s A
Address o XX>< Row Col. Col. Col. ><><><><><>< <
Vi " * \ X 7 xX
trcH D
tres treH trcs treH tres = ()
[ tRRH o)
WE Vik- / \ 2 2 \ G
Vi o
toes -
tacp n
toea toea @®©
oE V- oz Nk AT -
Vi N X /
taa
tcac
tez
i Hi-Z Hi-Z
Von - -
ul/o O e X Data ouUt )|~ - - - - oopdpospeesonce -<>§ Data out p------- o
Vou- W
‘ o
<_(EEZ
tcac torrF )
tcz E
-
VoH- Hi-Z Hi-Z
LI/O |7  =memmeeeemmememmeeemmmmmmmmm e e mm e meme =] X Data OUt === e e e m e m e m i — -
el { X pata out

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

trRASP trp

t | =)
RHCP c
RAS '~ \ } \ 0
Vie N 4 E
tcsH trc trsH E
fcre trep tcas . ftep tcas || tep tcas teen ©
UCAS V- Y \ . z—\ / r Y =
LCAS V- \_S—i X 7 / \_
trAD } trRAL
tasr| |trAH tasc tcan tasc tcan tasc tcan
Vit /
IL— \

twes tweH twes tweH twes tweH

we o || Y W

tos tos toH ‘

Fast Page DRAM

toH tos toH
Uio vi- XKW AR AR AXKXXXRXXX

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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NEC uPD4254260, 424260

Fast Page Mode Byte Early Write Cycle

[t trp
RASP S
Ve Y\ tRHCP / \ c
RAS Vi~ &( 7Z \ g
tcsH tec trRsH E
‘LC_RE trcD tcas teas teen ®©
Vi 7 Y
UcAs " \ \ f \ / =
Vi- X / \ Z
‘E:_RE tce tcas tcp tvrn
——= Vi N / h
LCAS |, 1 \ /l \_
trAD ‘ trAL <
LAEE EE/:H tasc fecaH tasc tcan LA;SS tcan n:
Vik- L a
(@)
®©
twes tweH twes tweH twes tweH o
| ]
e A /N (/1111111 ;
\ / X il | Z L
| [os foH | |_los foH
Vin-
|_os ton | (e}
Lo V™ -
Vi- (O]
c
-

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 _ _ tee 5
R Y\ R S g
tesH trc trsH E
’t‘(f'i trcD tcas . ftcp tcas tep tcas tcen (v
—— ! }z—x —\ 3 =
LCAS Vi- J \}_7 x<_72 N 7/ / \_
tasr tR:zAD | tasg) tcaH Jasc| | _tcan ‘tASC tct::L
Address ://:r_‘ X>£—ROW—$<>§‘ COM( Col. ; Col. ;><><><><><X
tewL tewr tc::\‘NL 3
L \ tres j twe _ tres A twe e tres j twe DD:
WEVIL—!!!!/ X; ;L X, 1L X( 7//////////// %
©
o
toEH toeH toeH
B M 0
o= /111 * ALRRRRRRRRARNY i
toen fos| |ton, |10 tos| | ton
019 Y om Y o 2 omn N KRRXCRINR

Remark Inthe fast page mode, read, write and read modify write cycles are available for each of the consecutive

Line Up I

CAS cycles within the same RAS cycle.
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Fast Page Mode Byte Late Write Cycle

trasP — trp S
ws TN | E
- tes tec trsH E
‘4_» trep tcas tcas tepn ©
s ] N N7/ =
tcrp tcp tcas tep tMRH
s W J il / \ _
trAD
v [y gl |t o | O oy X
Address x:f__ X>§i Row Col. MCOL Col. j ><><X %
tewe towe towe @©
trRwL o
. ! t \ tW_pJZktpi _ twp tres N twp *(7;
we v [/1[] R /. N7 R
o =y o=t
= [///]] V \V ANARRRRRRRNNN S
toen los || fon foep toep, tos <tEH> DQ
10 Y Y w5 XY o Y XXXOIN, | &
toeo toeo , ©S| | tou toeo
0 Y ettt (YRR 82 {2 XX KXCKXKKXOCRXRX

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 Read Modify Write Cycle

trASP trP 5
— E— cC
RAS ViH— & )
ViL— " E
tPrRWC (e
t t t t t t t t =
CRP RCD CAS cP CAS cpP CAS CPN o]
UCAS ViH- i \\ ZZ SX ZZ \S / /Y >
LCAS Vi- \ 7 \_
tRaD trRAL
tasr| |traH tasq  |tcaH tasc| | tca tasc| | tcan
| [ || [
ViHe YA/ / /
Address Row Col. Col. Col.
Vie— b X \ \
tacP tacP
trRwD | tcpwp tcpwp fow| 2
tawp tewr tawp fow| tawp tRwL
tres tcwp twp  |tres tcwp twp  |tres tcwp twp <
I > — (<> 0:
WE ViH— \ \ \
ViL— S S & (@)
| trac Q
taa (@)
toEH ©
o
~= V- ]
ViL— \ g
toep LL
torz toez
ulo Vorn- ... H-Z L H-Z2
LIO Vo out
tos| |toH
Ul/O Vih- — \ DQ
LI/O vu— ooTTTTTTTmmmmmmmmmmmmmmmiON LT T A T -< X n yi
Q
c
-

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.
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Fast Page Mode Byte Read Modify Write Cycle

trASP trP 5
— Vi Y c
RAS N /l g
-
trrwC c
FEP, trcp teas tcas tepn : c_u
e 7 =
UCAs V™ j \% Zl \ y \_
Vi X 7 - 4
| tcre tcp tcas tep tMRH
Vis- % \ / \
LCAS
Vi~ X 72 \_
trAD trRAL 2
fask | trAH | tasc EH t’fi tcaH tﬁfﬁ fcaH é
Vire s / / \ / \ ()
Address " X[ Row Col. Col. Col.
Vi N \ x 7 X 7 Q
tacp tacp
trwp tcpwp tcpwo fow, %
tawp fow tawp _ |tewL tawp tRwL o
thcs tewp twp | (trcs tewp twe  Jtres tcwp twp
| \ \ — \ b7
— V-
WE Vi- \ \ \ ®
trac LL
‘ taa taa taa
tcac foen tcac toeH ‘ teac tOEH‘
OE ViH- ltogal [toes| \ toea| f
Vi~ \ X
teLz terz| | toeo tciz| | toeo Pr—
toz| o1 toez toLz foez, o
uio Vo Hi-Z i | Hi-Z 2
Vo ~m========m======{ X out M- - - S22 L AR T e )
c
: . -
Lo VoM . 2 N I I outMocblo___Hi-Z [
Vor-
TPS tou
Vin- VVVYV
T — T SRy S 000
Vi g g JAVAVAVAY
tos| | ton |
T
ViH-
o e e S R

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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CAS Before RAS Self Refresh Cycle (Only for the  mPD42S4260)

trAss } trPs

FAE ViH— { 3
Vi— tcre

trPC

[

Main Menu

~
N

tchs teen

tcsr

UCAS V- \
LCAS Vi- N

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

~
2%

N

)
\L"
ry

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
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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.

O (3) If trass (vivy) 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 ps < tras < 100 ps, RAS precharge time for CAS before RAS self refresh (trps) is applied.
And refresh cycles (512/128 ms) should be met.

Line Up I

For details, please refer to How to use DRAM User’'s Manual.

32



NEC uPD4254260, 424260

CAS Before RAS Refresh Cycle

trc trc
trAs | trr trAs o trP -
RAS V- \ i N \ o
ViL— E
tcrp c
tcsr tcHr trrC tcsr tcHr trPC tepn . E
UCAS V- / T\ / N\ 7 N z
LCAS Vi- A Z \ N Vi / \
Remark Address, W_E, OE: Don't care L I/O, U I/O: Hi-Z
— P
RAS Only Refresh Cycle <
e
trc trc D
trAs | trP trAs | trP %
—— V- \ \ @®©
RAS ViL— \‘—y—\\ \ B
)
tcrr 7))
©
tcrp trPC tepn LL
UCAS ViH- / * / \
LCAS Vi- _/ \_
tasr tRAH _tasr tRAH —
ViH— V’V’ (o}
Address vie  AA =)
0]
c
-

Remark W_E, OE: Don't care L I/O, U I/O: Hi-zZ
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Hidden Refresh Cycle (Read)

>
tras L tre tras t -
RAS \\;—_ S\ 7 Xt 1 C %
c
t t trs t ‘ t t‘z_ﬁ

= _/ A\ / \__

tr trAL
tase| | fra, | tasc | [toms

Address \\;:[': M—ROW i<>< Col. $< S
5
tres twi (@)
—  Vm- Y Q
v v [/[]]] ALARRARRRARRANY g
- OEA L

SR/SNNNANNRNAN N\ L1111/

“ 5 L
tciz
Llf:;g xz:: """"""""" e {iX>§ Data Out 7>-H'Z ..........

Line Up I
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Hidden Refresh Cycle (Write)

&
)
J
I
|

Main Menu

CRP RCD CH
UCAS V- / 3 \ 3
LCAS Vi- / \ X \_

SR AH ASC AH
<> | L
_ / /
ViL— \

twes tweH

= AN i

_ Ibs ton |

=
m

>
<
e
@)
O]
(@)]
®
ol
-
(7))
®
LL

ul/o

g W@O@O@% oaain_ KXKXKXKXKRKRONX

Remark OE: Don’t care
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Package Drawings

44 PIN PLASTIC TSOP(I1) (400 mil)

44 23
HHHHHEBHHHE | HHEHHHHHAHEAHA

detail of lead end

-
-
Q
P
=
©
>

L o
1 22 DD:
A Q
(@)
®©
H o
| =)
| I J w
‘ | ®
o G - > L
inlimlininininininini inininininininindnl 4
,TJ.“..,..H....H.H.. — et v ] ———————— |
e EEE g L
D
P
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. Q
its true position (T.P.) at maximum material condition. B 0.93 MAX. 0.037 MAX. E
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
J 0.840.2 i A
+0.025
K 0.145_0.015 0.006+0.001
L 0.5£0.1 0.02078:998
M 0.13 0.005
N 0.10 0.004
ot+7° o+7°
P gl 31,

S44G5-80-7JF4
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40 PIN PLASTIC SOJ (400 mil)

40 21
mininisininisisinisisininininininisi=in)

-
-
Q
P
=
©
>

N I N N N N N D —
1

20
F E é
- @)
‘ ‘ )
% | | |4 o
1
© 1 lwwl!l!l!l!l!l!l!Jl!l!l!l!l!l!l!l!l!l Q | o
1 NI I I I I 4 S -
T @
r -
- P N
M
NOTE ITEM MILLIMETERS  INCHES
Each lead centerline is located within 0.12 mm (0.005 inch) of 402 +0.008
its true position (T.P.) at maximum material condition. B 26.29_g35  1.035_ggig —
€ 10.16 0.400 a
D 11.1840.2 0.440+0.008 S
E 1.08+0.15 0.04379-998 o
F 0.7 0.028 £
G 3.5%0.2 0.138+0.008 -
H 2.4£0.2 0.094*3-992
| 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 0.01678-80¢
N 0.12 0.005
P 9.40£0.20 0.370£0.008
Q 0.15 0.006
T RO0.85 R0.033
+0.10 +0.004
U 0205)p5s 000875602

P40LE-400A-2
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NEC uPD4254260, 424260

Recommended Soldering Conditions

The following conditions (see tables below and next page) must be met when soldering uPD42S4260,
424260.

For more details, refer to our document “SEMICONDUCTOR DEVICE MOUNTING TECHNOLOGY MANUAL"
(IEI-1207).

Please consult with our sales offices in case other soldering process is used, or in case the soldering is done
under different conditions.

Main Menu

Types of Surface Mount Device

LPD42S4260G5-7JF, 424260G5-7JF: 44-pin plastic TSOP (1) (400 mil)

Soldering

Ee— Soldering conditions Symbol

Infrared ray Peak temperature of package surface: 235 °C or lower, IR35-107-2
reflow Reflow time: 30 seconds or less (210 °C or higher),
Number of reflow processes: MAX. 2
Exposure limit: 7 daysNote
(10 hours pre-baking is required at 125 °C afterwards)

Cautions

1. After the first reflow process, cool the package down to room tempera-
ture, then start the second reflow process.
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2. After the first reflow process, do not use water to remove residual flux
(water can be used in the second process).

VPS Peak temperature of package: 215 °C or lower, VP15-107-2
Reflow time: 40 seconds or less (200 °C or higher),
Number of reflow processes: MAX. 2
Exposure limit: 7 daysNote
(10 hours pre-baking is required at 125 °C afterwards)

Cautions

1. After the first reflow process, cool the package down to room tempera-
ture, then start the second reflow process.

Line Up I

2. After the first reflow process, do not use water to remove residual flux
(water can be used in the second process).

Partial heating Terminal temperature: 300 °C or lower, —
method Time: 3 seconds or less (Per side of the package).

Note Exposure limit before soldering after dry-pack package is opened.
Storage conditions: 25 °C and relative humidity at 65 % or less.

Caution Do not apply more than one soldering method at any one time, except for “Partial heating
method”.
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UPD42S4260LE, 424260LE: 40-pin plastic SOJ (400 mil)

Soldering

Soldering conditions Symbol
process

Infrared ray Peak temperature of package surface: 235 °C or lower, IR35-207-2
reflow Reflow time: 30 seconds or less (210 °C or higher),
Number of reflow processes: MAX. 2
Exposure limit: 7 daysNote
(20 hours pre-baking is required at 125 °C afterwards)

Main Menu

Cautions

1. After the first reflow process, cool the package down to room tempera-
ture, then start the second reflow process.

2. After the first reflow process, do not use water to remove residual flux
(water can be used in the second process).

VPS Peak temperature of package: 215 °C or lower, VP15-207-2
Reflow time: 40 seconds or less (200 °C or higher),
Number of reflow processes: MAX. 2
Exposure limit: 7 daysNote
(20 hours pre-baking is required at 125 °C afterwards)

Cautions

1. After the first reflow process, cool the package down to room tempera-
ture, then start the second reflow process.

2. After the first reflow process, do not use water to remove residual flux
(water can be used in the second process).
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Partial heating Terminal temperature: 300 °C or lower, —
method Time: 3 seconds or less (Per side of the package).

Note Exposure limit before soldering after dry-pack package is opened.
Storage conditions: 25 °C and relative humidity at 65 % or less.

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