DATA SHEET

NEC/ MOS INTEGRATED CIRCUIT
1IPD43256B-X

256K-BIT CMOS STATIC RAM
32K-WORD BY 8-BIT
EXTENDED TEMPERATURE OPERATION

Description

The uPD43256B-X is a high speed, low power, and 262, 144 bits (32,768 words by 8 bits) CMOS static RAM. This
device is an extended-operating-temperature version of the uPD43256B (X version, —25 to +85 °C). And A and B
versions are wide voltage operations. Battery backup is available.

The uPD43256B-X is packed in 28-pin plastic TSOP (I).

Features

+ 32,768 words by 8 bits organization

« Fast access time: 70, 85, 100, 120, 150 ns (MAX.)

+ Extended temperature (X version: Ta = -25 to +85 °C)

* Wide voltage range (A version: Vcc = 3.0to 5.5V, B version: Vcc =2.7to 5.5V)
+ 2V data retention

« OE input for easy application

) Operating Operating Standby Data retention
Access time Note 1
Part number ns (MAX.) supply voltage temperature supply current supply currentNote
' \ °C UA (MAX) UuA (MAX.)
1PD43256B-X 70, 85, 100 451055 —25 to +85 50 2
* uPD43256B-AX gsNote 2 100, 3.0t055
1opNote 2
* uPD43256B-BX 100, 120Note 2, 271055
150Note 2
Notes 1. Ta<40 °'C, Vcc =3V
* 2. 100 ns (MAX.) (Vcc =4.5t05.5V)

* Version X (DIP, SOP, TSOP (I))
This data sheet can be applied to the version X (DIP, SOP, TSOP (1)). Each version is identified with its lot number.
Letter X in the fifth character position in a lot number signifies version X.
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NEC

11IPD43256B-X

Ordering Information

) Operating Operating
Access time
Part number Package supply voltage temperature Remark
ns (MAX.) i
\ c

uPD43256BGW-70X-9JL 28-pin plastic 70 451055 —-25 to +85
1PD43256BGW-85X-9JL | TSOP (1) 85

(8 x 13.4 mm)
uPD43256BGW-10X-9JL 100

(Normal bent)
1PD43256BGW-A85X-9JL 85 3.01t0 55 A version
1PD43256BGW-A10X-9JL 100
1PD43256BGW-A12X-9JL 120
uPD43256BGW-B10X-9JL 100 27155 B version
1PD43256BGW-B12X-9JL 120
1PD43256BGW-B15X-9JL 150
uPD43256BGW-70X-9KL | 28-pin plastic 70 451055
uPD43256BGW-85X-9KL | TSOP () 85

(8 x 13.4 mm)
uPD43256BGW-10X-9KL 100

(Reverse bent)
1PD43256BGW-A85X-9KL 85 3.01t0 55 A version
1PD43256BGW-A10X-9KL 100
1PD43256BGW-A12X-9KL 120
1PD43256BGW-B10X-9KL 100 27155 B version
1PD43256BGW-B12X-9KL 120
1PD43256BGW-B15X-9KL 150
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1IPD43256B-X

Pin Configuration (Marking Side)

28-pin plastic TSOP (I) (8 x 13.4mm) (Normal bent)
[:PD43256BGW-X-9JL]

OEO—={ 1 28 [=—0 A10
ato—l2 O o7l=—o0Ts
A9 O—=|3 26 [+—=0 1/08
ABO—=4 25 f[«—=0 |/07
A130—=]5 24 f+—=0 |/06
WEO—=6 23 |=«—0 1105
Vec O—7 22 f«—=0 |/104
A140—=]8 21 ——0 GND
Al20—=]9 20 =0 1103
A7O0—= 10 19 |+—=0 /02
A6 O—= 11 18 |=—0 1/O1
A5O0—= 12 17 |+—0 A0
At O—=] 13 O 180t
A3O—=] 14 15 |=—0 A2
28-pin plastic TSOP (1) (8 x 13.4mm) (Reverse bent)
[4PD43256BGW-X-9KL]
A100—{28 O 1]—o0 OE
cSo—»| 27 2l=—0 A1
/08 O=—=] 26 3l=—0 A9
/07 O=—n] 25 4}=—0 A8
1106 O=—=] 24 5|«—0 A13
/05 O=—n] 23 6 f~—0 WE
/04 O=—nl 22 O O 70 Vee
GNDO— 21 8l=—0 A14
/03 O=—=] 20 9l=—o0 A12
/02 O=—=] 19 10|=—0 A7
/01 O=—] 18 11 |=—0 A6
A0O—=]17 12}—o0 A5
A10—]16 13|=—0 A4
A20—=]15 14 |=—0 A3

A0 - A14
/101 - 1/08:
CcS

0

e

Vce

: Address Input

Data Input/Output

: Chip Select Input

: Write Enable Input
: Output Enable Input
: Power Supply

: Ground
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1PD43256B-X

Block Diagram

AO

Al4

/01
|
/08

3 &

3 3

ﬁ 3 Memory cell array

23 o 262,144 bits

3 3

< [ang

[
Input data Sense/Switch Output data
controller controller

A

Column decoder

Address buffer

D

WE —(
Vec O——m
GND O————
Truth Table
CS OE WE Mode I/0 Supply current
H x x Not selected High impedance Ise
L H H QOutput disable lcca
L X L Write Din
L L H Read Dour
Remark x: Don’t care



NEC 1PD43256B-X

Electrical Characteristics

Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vce —0.5Note {5 4 7.0 \Y
Input/Output voltage s —0.5Note o Vee + 0.5 \
Operating ambient temperature Ta —-25 to +85 ‘C
Storage temperature Tstg -55 to +125 C

Note -3.0 V (MIN.) (Pulse width 50 ns)

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 sections of this characteristics. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.

Recommended Operating Conditions

1uPD43256B-X uPD43256B-AX | uPD43256B-BX
Parameter Symbol Unit
MIN. MAX. MIN. MAX. MIN. MAX.
Supply voltage Vce 4.5 55 3.0 5.5 2.7 5.5 \Y
High level input voltage Vin 2.4 Vee + 0.5 2.4 Vee + 0.5 2.4 Vee + 0.5 \
Low level input voltage ViL —0.3Note[ .0 g |-0.3Note| .04 |(-03Note| .04 \
Operating ambient temperature Ta -25 +85 -25 +85 -25 +85 C

Note -3.0 V (MIN.) (Pulse width 50 ns)



NEC 1/PD43256B-X

% DC Characteristics (Recommended operating conditions unless otherwise noted) (1/2)

1PD43256B-X

Parameter Symbol Test condition Unit
MIN. TYP. MAX.
Input leakage current ILi Vin =0V to Vcc -1.0 +1.0 UA
Qutput leakage current ILo Vio =0V to Vee -1.0 +1.0 UA
OE = Vi or CS = Vin or WE = Vi
Operating supply current lccat CcS = Vi, 1PD43256B-70X 45 mA
lvo = 0 mA, 1PD43256B-85X 45
Minimum cycle time
uPD43256B-10X 40
lccaz CS = Vi, lvo = 0 mA 15
locas | CS <0.2 V, Cycle = 1 MHz, 15

lvo=0mA, VL<0.2V,

ViH 2 Vec—02V
Standby supply current Is8 'CS = Vi 3 mA
IsB1 CS=Vec—-0.2V 1.0 50 UA
High level output voltage Vo1 lon ==1.0 mA 2.4 \
VoHz lon = =0.1 mA Vcec — 0.5
Low level output voltage VoL loo=+2.1 mA 0.4 \

Remarks 1. Vin: Input voltage
2. These DC characteristics are in common regardless of package types.



NEC 1PD43256B-X

DC Characteristics (Recommended operating conditions unless otherwise noted) (2/2)

uPD43256B-AX | uPD43256B-BX
Parameter Symbol Test conditions Unit
MIN. [TYP. IMAX.|MIN. | TYP. [MAX.
Input leakage ILi Vin=0V to Vcc -1.0 +1.0|-1.0 +1.0| pA
current
I/O leakage ILo Vio =0V to Vec -1.0 +1.0(-1.0 +1.0| uA
current CS = Vi or WE = ViL or OE = Vi
Operating supply | lccat CS = Vi, uPD43256B-A85X 45 - mA
current lvo =0 mA 1PD43256B-A10X 40 -
Minimum cycle time LPD43256B-A12X 40 _
uPD43256B-B10X - 40
uPD43256B-B12X - 40
uPD43256B-B15X - 40
| Vec 3.3V - 25
lccaz CS = Vi, lvo = 0 mA 15 15
| Vec £33V 10
lcoas CS<0.2V, Cycle = 1 MHz, 15 15
llo=0mA, ViL<0.2V,
Vinz Vee - 0.2V | Voo <33V - 10
Standby supply |lsse CS=Vm 3 3 mA
current | Voo < 3.3V - 2
Ise1 CS2Vec-0.2V 1.0 | 50 1.0 | 50 | A
| Vec £33V - 25
High level output | VoH1 lon==1.0 mA, Vcc 245V 2.4 2.4 \
voltage low = —0.5 mA, Voo < 4.5 V 2.4 2.4
VoHz lon = =0.02 mA Vee - 0.1 Vee - 0.1
Low level output |VoL loo=2.1mA, Vcc 245V 0.4 0.4 \Y
voltage lo. = 1.0 mA, Voo < 4.5 V 0.4 0.4
VoLt loL = 0.02 mA 0.1 0.1

Remarks 1. Vin: Input voltage
2. These DC characteristics are in common regardless of package types.

Capacitance (Ta = 25 °C, f = 1 MHz2)

Parameter Symbol Test conditions MIN. TYP. MAX. Unit
Input capacitance Cin Vin=0V 5 pF
Input/Output capacitance Cio Vio=0V 8 pF

Remarks 1. Vin: Input voltage
2. These parameters are periodically sampled and not 100 % tested.
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1PD43256B-X

AC Characteristics (Recommended operating conditions unless otherwise noted)

AC Test Conditions

Input waveform (Rise/fall time <5 ns)
Input pulse levels
0.6 Vto 2.4 V: uPD43256B-X
0.4 Vto 2.4V: uPD43256B-AX, 43256B-BX

>< 15y =— Test points

Output waveform

>< 15V =-——Test points
Output load

11PD43256B-AX, 43256B-BX
11PD43256B-X

1TTL + 50 pF
: AC characteristics with notes should be measured with the output load

shown in Figure 1 and Figure 2.

Figure 1

(For taa, tacs, tok, toH)

/O (Output) O

990 —— 100pF
CL

77

Figure 2

(For tcHz, tcLz, toHz, toLz, twHz, tow)

/O (Output) O

990 O — 5pF
CL

77

Remark C. includes capacitances of the probe and jig, and stray capacitances.



NEC 1PD43256B-X

Read Cycle (1/3)

Vec 245V
1PD43256B-10X
uPD43256B-
Parameter Symbol uPD43256B-70X uPD43256B-85X A85X/A10X/A12X | Unit | Condition
uPD43256B-
B10X/B12X/B15X
MIN. MAX. MIN. MAX. MIN. MAX.

Read cycle time tRe 70 85 100 ns
Address access time taa 70 85 100 ns | Note 1
CS access time tacs 70 85 100 ns
OE access time toE 35 40 50 ns
Output hold from address change toH 10 10 10 ns
CS to output in low impedance oLz 10 10 10 ns | Note 2
OE to output in low impedance toLz 5 5 5 ns
CS to output in high impedance tcHz 30 30 35 ns
OE to output in high impedance tonz 30 30 35 ns

Notes 1. See the output load shown in Figure 1 except for uPD43256B-AX, 43256B-BX.
2. See the output load shown in Figure 2 except for uPD43256B-AX, 43256B-BX.

Read Cycle (2/3)

Ve 23.0V
Parameter Symbol | uPD43256B-A85X | uPD43256B-A10X | pPD43256B-A12X | Unit | Condition
MIN. MAX. MIN. MAX. MIN. MAX.
Read cycle time tRe 85 100 120 ns
Address access time taa 85 100 120 ns Note
CS access time tacs 85 100 120 ns
OE access time toE 50 60 60 ns
Output hold from address change toH 10 10 10 ns
CSto output in low impedance oLz 10 10 10 ns
OE to output in low impedance toLz 5 5 5 ns
CSto output in high impedance tcHz 35 35 40 ns
OE to output in high impedance tonz 35 35 40 ns

Note Loading condition is 1TTL + 50 pF.



NEC 1/PD43256B-X

* Read Cycle (3/3)

Veec 227V
Parameter Symbol | uPD43256B-B10X | uPD43256B-B12X | uPD43256B-B15X | Unit | Condition
MIN. MAX. MIN. MAX. MIN. MAX.
Read cycle time tRe 100 120 150 ns
Address access time tan 100 120 150 ns Note
CS access time tacs 100 120 150 ns
OE access time toE 60 60 70 ns
Output hold from address change toH 10 10 10 ns
CSto output in low impedance ez 10 10 10 ns
OE to output in low impedance toLz 5 5 5 ns
CSto output in high impedance tchz 35 40 50 ns
OE to output in high impedance toHz 35 40 50 ns

Note Loading condition is 1TTL + 50 pF.

Read Cycle Timing Chart

arossiony Y _ X
o L 7717777777
e SERERRY 71///2//////
0 Outouty . Hgh Impsgancs t AL ommon XXX e

Remark In read cycle, WE should be fixed to high level.
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NEC 1PD43256B-X

Write Cycle (1/3)

Vec 245V
1PD43256B-10X
uPD43256B-
Parameter Symbol uPD43256B-70X uPD43256B-85X A85X/A10X/A12X | Unit | Condition
uPD43256B-
B10X/B12X/B15X
MIN. MAX. MIN. MAX. MIN. MAX.
Write cycle time twe 70 85 100 ns
CS to end of write tow 60 70 80 ns
Address valid to end of write taw 60 70 80 ns
Write pulse width twp 55 60 70 ns
Data valid to end of write tow 30 35 40 ns
Data hold time toH 5 5 5 ns
Address setup time tas 0 0 0 ns
Write recovery time twr 0 0 0 ns
WE to output in high impedance twhz 30 30 35 ns Note
QOutput active from end of write tow 5 5 5 ns

Note See the output load shown in Figure 2 except for uPD43256B-AX, 43256B-BX.

Write Cycle (2/3)

Ve 23.0V
Parameter Symbol | uPD43256B-A85X [uPD43256B-A10X | uPD43256B-A12X| Unit | Condition
MIN. MAX. MIN. MAX. MIN. MAX.
Write cycle time twe 85 100 120 ns
CS to end of write tow 70 70 90 ns
Address valid to end of write taw 70 70 90 ns
Write pulse width twp 60 60 80 ns
Data valid to end of write tow 60 60 70 ns
Data hold time toH 5 5 5 ns
Address setup time tas 0 0 0 ns
Write recovery time twr 0 0 0 ns
'WE to output in high impedance twhz 35 35 40 ns Note
QOutput active from end of write tow 5 5 5 ns

Note Loading condition is 1TTL + 50 pF.

11



NEC 1/PD43256B-X

* Write Cycle (3/3)

Veec 2 2.7V
Parameter Symbol |uPD43256B-B10X | uPD43256B-B12X| pPD43256B-B15X | Unit | Condition
MIN. MAX. MIN. MAX. MIN. MAX.
Write cycle time twe 100 120 150 ns
CS to end of write tow 70 90 100 ns
Address valid to end of write taw 70 90 100 ns
Write pulse width twp 60 80 90 ns
Data valid to end of write tow 60 70 80 ns
Data hold time toH 5 5 5 ns
Address setup time tas 0 0 0 ns
Write recovery time twr 0 0 0 ns
"WE to output in high impedance twhz 35 40 40 ns Note
QOutput active from end of write tow 5 5 5 ns

Note Loading condition is 1TTL + 50 pF.

Write Cycle Timing Chart 1 (WE Controlled)

twe
Address (Input) >< ><
tew
SLERNN\\Y i
tas - twe twr
WE (Input) \\\ 7(
tow
twhz | tDW
1/O (Input/Output) Indefinite data out :jrrll-?)-:la- - -iFn.-p-e- Indefinite data out

Cautions 1. CS or WE should be fixed to high level during address transition.
* 2. When /O pins are in the output state, do not apply to the 1/0 pins signals that are opposite
in phase with output signals.

Remarks 1. Write operation is done during the overlap time of a low level CS and a low level WE.

2. When WE is at low level, the I/O pins are always high impedance. When WE is at high level,
read operation is executed. Therefore OE should be at high level to make the 1/0O pins high
impedance.

3. 1f CS changes to low level at the same time or after the change of WE to low level, the 1/O pins
will remain high impedance state.

12
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Write Cycle Timing Chart 2 (CS Controlled)

twe
Address (Input) >< ><
tas tew

CS (Input) X(\XK 7Z
taw
twe twn

WE (Input) §<§§§<<}§ 71///////
. tow ton

High impedance High
VO (inputy —==—== e Data In im'pzlgzn'ce'

Cautions 1. CS or WE should be fixed to high level during address transition.

2. When /O pins are in the output state, do not apply to the 1/0 pins signals that are opposite

in phase with output signals.

Remark Write operation is done during the overlap time of a low level CS and a low level WE.

13
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Low Vcc Data Retention Characteristics (Ta = —25 to +85 °C)
Parameter Symbol Test conditions MIN. TYP. MAX. Unit
Data retention supply voltage Vceor | CS 2 Vee - 0.2 V 2.0 5.5 \Y
Data retention supply current lccor | Voo =3.0V, CS 2 Voo - 0.2V 0.5 20Note uA
Chip deselection to data tcor 0 ns
retention mode
Operation recovery time tr 5 ms
Note 2 uA (TA <40 °C), 7 uA (TA< 70 °C)
Data Retention Timing Chart
tcor | Data retention mode tr

Vin (MIN.)
Vceor

It
12

CS>Vec—0.2V

VIL(MAX) oo e

Note A Version: 3.0 V, B Version: 2.7V

Remark The other pins (address, OE, WE, I/Os) can be in high impedance state.
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Package Drawings

28PIN PLASTIC TSOP (1) (8x13.4)

—
N
[o]

L/

detail of lead end

AAAAAAAAAAARAH
_|_
ILEEEELIEEEELEL):

%;;

—
N
—
[¢)]

H
L T

—K
NOTE ITEM MILLIMETERS  INCHES
(1) Each lead centerline is located within 0.08 mm (0.003 inch) of A 8.020.1 0.315+0.004
its true position (T.P.) at maximum material condition. B 0.6 MAX. 0.024 MAX.
c 0.55 (T.P.) 0.022 (T.P.)
(2) "A" excludes mold flash. (Includes mold flash : 8.4mm MAX. 008
<0.331 inch MAX.>) D 0227557  0.009+0.003
G 1.0 0.039
H 12.4+0.2 0.488+0.008
+0.004
I 11.8+0.1 0.465%3-004
+0.009
J 0.8+0.2 0.031 20.008
+0.025
K 0.145_0_015 0.006+0.001
+0.004
L 0.5+0.1 0.020_0_005
M 0.08 0.003
N 0.10 0.004
+0.008
P 13.4+0.2 0.528_0_009
Q 0.1£0.05 0.004+0.002
o+7° o+7°
R 3t 3t
S 1.2 MAX. 0.048 MAX.

P28GW-55-9JL-1

15



NEC 1/PD43256B-X

28PIN PLASTIC TSOP (1) (8x13.4)

105 08
== =]
== =]
== = detail of lead end
== =]
(== =]
[== + ==] —Q
== =] R
== ==] '/_
== =] T2
(== ==] S
== =]
14 15
—K
=N
H L
_____________________ L Y __________
| J
P
NOTE ITEM MILLIMETERS  INCHES
(1) Each lead centerline is located within 0.08 mm (0.003 inch) of A 8.0+0.1 0.315+0.004
its true position (T.P.) at maximum material condition. B 0.6 MAX. 0.024 MAX.
c 0.55 (T.P.) 0.022 (T.P.)
(2) "A" excludes mold flash. (Includes mold flash : 8.4mm MAX. 4008
<0.331 inch MAX.>) D 0.227557  0.009£0.003
G 1.0 0.039
H 12.4+0.2 0.488+0.008
+0.004
I 11.8+0.1 0.465+3-004
+0.009
J 0.8+0.2 0.031 20008
+0.025
K O.‘145_0_0«15 0.006+0.001
+0.004
L 0.5+0.1 0.020_0_005
M 0.08 0.003
N 0.10 0.004
+0.008
P 13.4+0.2 0.528_0_009
Q 0.1+£0.05 0.004+0.002
o+7° o+7°
R 3l 3l
S 1.2 MAX. 0.048 MAX.

P28GW-55-9KL-1
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NEC 1PD43256B-X

Recommended Soldering Conditions
Please consult with our sales offices for soldering conditions of the uPD43256B-X.

Types of Surface Mount Device

1PD43256BGW-X-9JL : 28-pin Plastic TSOP (I) (8 x 13.4 mm) (Normal bent)
1PD43256BGW-X-9KL : 28-pin Plastic TSOP (l) (8 x 13.4 mm) (Reverse bent)

17



