DATA SHEET

NEC / MOS INTEGRATED CIRCUIT

1PD26401

1M-BIT SRAM AND 2M-BIT MASK ROM COMBO CHIP
SRAM (128K-WORD BY 8-BIT) / MASK ROM (256K-WORD BY 8-BIT)

Description
The uPD26401 is a memory device combined 1,048,576 bits (131,072 words x 8 bits) CMOS static RAM and

2,097,152 bits (262,144 words x 8 bits) mask programmable ROM on one chip.
The uPD26401 is packed in 32-pin plastic TSOP (I).

Features
¢ Word organization
Static RAM : 131,072 words x 8 bits
Mask ROM : 262,144 words x 8 bits
¢ Power supply : Vcc=1.810 3.3V
¢ Access time (MAX.)
500ns: Vec=1.8102.2V
375ns: Vec=2.2102.7V
250ns: Vec=2.710 3.3V
¢ ROM enable input : /ROMCS
¢ RAM enable input : /RAMCS

Ordering Information

Part Number Package
HPD26401GU-xxx-9JH 32-pin plastic TSOP (1) (8 x 13.4 mm) (Normal bent)
HPD26401GU-xxx-9KH 32-pin plastic TSOP (1) (8 x 13.4 mm) (Reverse bent)

(xxx: ROM code suffix)

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

Document No. M12914EJ1V0ODSO00 (1st edition)
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NEC 1PD26401
Pin Configuration (Marking Side)
/xxx indicates active low signal.
32-pin plastic TSOP (I) (8x13.4 mm) (Normal bent)
A1 O—| 1 \/ 32 /OE
A O— 2 31 A10
AB O—=3 30 /RAMCS
A3 O—— 4 29 1108
/WE O——=] 5 28 1107
/ROMCS O——{ 6 27 1106
A5 O——~ 7 26 1105
Vee O——1 8 25 1104
A7 O—— 9 24 GND
A16 O——= 10 23 1103
A4 O— 11 22 1102
A12 O—— 12 21 1101
A7 O— 13 20 AO
A6 O— 14 19 Al
A5 O— 15 18 A2
A4 O—] 16 17 A3

A0 - A17
I/01 - 1/08
/OE

/WE
/ROMCS
/RAMCS
Vce

GND

. Address inputs

. Data inputs/outputs
: Output Enable

: Write Enable

: ROM Enable

: RAM Enable

1 Power supply

: Ground



NEC 1PD26401
32-pin plastic TSOP (l) (8x13.4 mm) (Reverse bent)

/OE 32 1 A1

A10 31 O 2 A9

/RAMCS 30 3 A8
1108 29 4 A13
1107 28 5 /WE

1106 27 6 /ROMCS

1105 26 7 A15
1104 25 8 Vee
GND 24 O O 9 A17
1103 23 10 A16
1102 22 11 Al4
1101 21 12 A12

A0 20 13 A7

Al 19 14 A6

A2 18 15 A5

A3 17 16 Ad

A0 - A17
I/01 - 1/08
/OE

/WE
/ROMCS
/RAMCS
Vce

GND

. Address inputs

. Data inputs/outputs
: Output Enable

: Write Enable

: ROM Enable

: RAM Enable

1 Power supply

: Ground



NEC

Block Diagram

uPD26401

GND  Vcc AO to A17 /ROMCS /RAMCS /WE /OE
T T o O o 0]
Address buffer Input / Logic Input / Logic
A0 A17 /ROMCS A0 /RAMCS /WE
to to
Al16 A16
Mask ROM SRAM
2,097,152 bits 1,048,576 bits
Data buffer
1/O1 to 1/08
Truth Table
Address (A0 to A17) /ROMCS /RAMCS /WE /OE 1/01 10 /08 Mode
X H H X X High impedance Standby
L L X X —
A0 to A17 L H X H High impedance Output floating
L H X L Data out ROM read
Only AO to A16 are valid H L H H High impedance Output floating
H L H L Data out RAM read
H L L X Data in RAM write

Remark

H: High level, L: Low level, x: Don’t care




NEC uPD26401

Electrical Specifications

Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit
Supply voltage Vce -0.31t0 +4.6 \
Input / Output voltage VT -0.3 to Vcc+0.3 \
Operating ambient temperature Ta -10to +70 °C
Storage temperature Tstg -551t0 +125 °C

Caution Exposing the device to siress 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 of this specification. Exposure to Absolute Maximum Rating

conditions for extended periods may affect device reliability.

Capacitance (TA=25 °C, f =1 MHz)

Parameter Symbol Test condition MIN. TYP. MAX. Unit
Input capacitance CIN VIN=0V 10 pF
Input / Qutput capacitance Cio Vio=0V 10 pF

Remarks 1. VIN: Input voltage.

2. These parameters are periodically sampled and not 100% tested.

DC Characteristics

Parameter Symbol Test condition Cycle=500ns Cycle=375ns Cycle=250ns
MIN. [ MAX. | MIN. | MAX. | MIN. | MAX. | Unit

Supply voltage Vce 1.8 2.2 2.2 2.7 2.7 3.3 \
High level input voltage ViH Vecox0.7 | Voo+0.3 | Voox0.7 | Voo+0.3 | Voox0.7 [Vec+0.3|  V
Low level input voltage ViL -0.3 |Veex0.2] -0.3 +0.5 -0.3 +0.5 \
High level output voltage| VoH |lon=-100 uA Vecc-0.4 Vecc-0.4 Vec0.4 \
Low level output voltage VoL |loL=+100 pA 0.4 0.4 0.4 \
Input leakage current Iu ViN=0Vto Vcc -1.0 +1.0 -1.0 +1.0 -1.0 +1.0 uA
Output leakage current ILo Viio =0V to Vee -1.0 +1.0 -1.0 +1.0 -1.0 +1.0 UA
Operating supply current | lccROM [ /ROMCS = ViL, /RAMCS = Vi, 35 55 75 mA
ROM selected lvo=0mA, VIH = Vcc-0.2 V,

ViL= 0.2 V, Cycle = MAX.
Operating supply current | IccRAM | /ROMGCS = Vin, /RAMCS = Vu, 35 55 75 mA
RAM selected lvo=0mA, Vi = Vcc-0.2 V,

ViL= 0.2V, Cycle = MAX.
Standby supply current leceS [ /ROMCS = ViH, /RAMCS = Vi, 6.5 8.0 10 uA

ViH=Vec—0.2V,VL=02V




NEC

uPD26401

AC Characteristics

AC Test Conditions

[Vcc = 1.8 10 2.2V]

Input waveform (Rise and fall time < 5 ns)

Vee x 0.7
><1.0V ~— Test points ——— ™10V ><

Vee x 0.2

Output waveform

><1.0V ~— Test points ——— 1.0V ><

[Vcc =2.2 10 3.3V]

Input waveform (Rise and fall time < 5 ns)

Veoe X 0.7
><1.5V ~— Test points ——— W15V ><

0.5V

Output waveform

><1.5V ~— Test points ——— 15V ><

Output load
1TTL + 30 pF



NEC 1PD26401
ROM — RAM Selection
ROM — RAM Selection Cycle (Vcc =1.810 3.3V, Ta = -10 to +70 °C)
Parameter Symbol Test condition MIN. TYP. MAX. Unit
Disable /ROMCS trRoMRAM 10 ns
to enable /RAMCS time
Disable /RAMCS traMROM 10 ns
to enable /ROMCS time
ROM - RAM Selection Timing Chart
ROM — RAM
/ROMCGCS (Input)
troMRAM traMROM
/RAMCS (Input)
RAM — ROM
/ROMCGCS (Input)
traMROM troMRAM
\

/RAMCS (Input) { { { { {/




NEC uPD26401

ROM Selected (/ROMCS =L, /RAMCS = H)
ROM Read Cycle (1) (Vcc=1.81t0 2.2V, Ta=-10 to +70 °C)

Parameter Symbol Test condition MIN. TYP. MAX. Unit
Read cycle time tre 500 ns
Address access time tacc 500 ns
Chip enable access time tromecs 500 ns
Output enable access time toe 150 ns
Output hold time toH 0 ns
Output disable time tor 0 100 ns
/ROMCS 1o output low impedance tz 10 ns
/OE to output low impedance toz 5 ns

Remark toF is the time from inactivation of /ROMCS or /OE to high-impedance state output.

ROM Read Cycle (2) (Vcc=2.210 2.7 V, Ta=-10 to +70 °C)

Parameter Symbol Test condition MIN. TYP. MAX. Unit
Read cycle time tre 375 ns
Address access time tacc 375 ns
Chip enable access time tromecs 375 ns
Output enable access time toe 125 ns
Output hold time toH 0 ns
Output disable time tor 0 100 ns
/ROMCS 1o output low impedance tz 10 ns
/OE to output low impedance toz 5 ns

Remark toF is the time from inactivation of /ROMCS or /OE to high-impedance state output.

ROM Read Cycle (3) (Vcc=2.710 3.3V, Ta=-10 to +70 °C)

Parameter Symbol Test condition MIN. TYP. MAX. Unit
Read cycle time tre 250 ns
Address access time tacc 250 ns
Chip enable access time tromecs 250 ns
Output enable access time toe 100 ns
Output hold time toH 0 ns
Output disable time tor 0 100 ns
/ROMCS 1o output low impedance tz 10 ns
/OE to output low impedance toz 5 ns

Remark toF is the time from inactivation of /ROMCS or /OE to high-impedance state output.



NEC uPD26401

ROM Read Cycle Timing Chart

AO - A17 (Input)

tacc toH

/ \
/RAMGS (Input) { { { / \ 5 5 5

trAMROM tz troMRAM

/ROMCS (Input) \ /_

Note
toF

1111

tromcs

e A\VNAAANNNY

LT

Note
DF

High impedance
I/O (Output) ========== S mmm————————— Dataout ~ A A X f===---

Note tor is specified when one of /ROMCS and /OE is inactivated.




NEC uPD26401

RAM Selected ({ROMCS = H, /RAMCS = L)
RAM Read Cycle (1) (Vcc=1.810 2.2 V, TA=-101t0 +70 °C)

Parameter Symbol Test condition MIN. TYP. MAX. Unit
Read cycle time tre 500 ns
Address access time tacc 500 ns
Chip enable access time tramcs 500 ns
Output enable access time toe 150 ns
Output hold time toH 0 ns
Output disable time tor 0 100 ns
/RAMCS to output low impedance tz 10 ns
/OE to output low impedance toz 5 ns

Remark torF is the time from inactivation of /RAMCS or /OE to high-impedance state output.

RAM Read Cycle (2) (Vcc=2.210 2.7V, Ta=-101t0 +70 °C)

Parameter Symbol Test condition MIN. TYP. MAX. Unit
Read cycle time tre 375 ns
Address access time tacc 375 ns
Chip enable access time tramcs 375 ns
Output enable access time toe 125 ns
Output hold time toH 0 ns
Output disable time tor 0 100 ns
/RAMCS to output low impedance tz 10 ns
/OE to output low impedance toz 5 ns

Remark torF is the time from inactivation of /RAMCS or /OE to high-impedance state output.

RAM Read Cycle (3) (Vcc=2.710 3.3V, TA=-101t0 +70 °C)

Parameter Symbol Test condition MIN. TYP. MAX. Unit
Read cycle time tre 250 ns
Address access time tacc 250 ns
Chip enable access time tramcs 250 ns
Output enable access time toe 100 ns
Output hold time toH 0 ns
Output disable time tor 0 100 ns
/RAMCS to output low impedance tz 10 ns
/OE to output low impedance toz 5 ns

Remark torF is the time from inactivation of /RAMCS or /OE to high-impedance state output.

10



NEC uPD26401

RAM Read Cycle Timing Chart

trc
AO - A16 (Input) >< ><
tacc toH
/ROMCS (Input) Z { { /l \ 5 5 5
trRoMRAM fz traMROM
/RAMCS (Input) \ /_
trancs toe"®
e AN\ 111111111
toE
toz toe"®
. ghimpsdance | ______ (A( owean XXX}

Note tor is specified when one of /RAMCS and /OE is inactivated.
Remark In read cycle, /WE should be fixed to high level.
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NEC

uPD26401

RAM Write Cycle (1) (Vcc=1.810 2.2 V, TA=-10 to +70 °C)

Parameter Symbol Test condition MIN. TYP. MAX. Unit
Write cycle time twe 500 ns
Chip enable to end write trRamow 300 ns
Address valid to end of write taw 300 ns
Address setup time tas 0 ns
Write pulse width twp 300 ns
Write recovery time twr 0 ns
Data valid to end of write tow 125 ns
Data hold time toH 0 ns
/WE to output in high impedance twhz 125 ns
Output active from end of write fow 5 ns

RAM Write Cycle (2) (Vec=2.210 2.7 V, TA=-10 to +70 °C)

Parameter Symbol Test condition MIN. TYP. MAX. Unit
Write cycle time twe 375 ns
Chip enable to end write trRamow 250 ns
Address valid to end of write taw 250 ns
Address setup time tas 0 ns
Write pulse width twp 250 ns
Write recovery time twr 0 ns
Data valid to end of write tow 110 ns
Data hold time toH 0 ns
/WE to output in high impedance twhz 100 ns
Output active from end of write fow 5 ns

RAM Write Cycle (3) (Vcc=2.7 10 3.3 V, TA=-10 to +70 °C)

Parameter Symbol Test condition MIN. TYP. MAX. Unit
Write cycle time twe 250 ns
Chip enable to end write trRamow 200 ns
Address valid to end of write taw 200 ns
Address setup time tas 0 ns
Write pulse width twp 200 ns
Write recovery time twr 0 ns
Data valid to end of write tow 100 ns
Data hold time toH 0 ns
/WE to output in high impedance twhz 75 ns
Output active from end of write fow 5 ns

12



NEC uPD26401

RAM Write Cycle Timing Chart (/WE Controlled)

twe
AO - A16 (Input) >< )(
taw
/ROMCS (Input) { { { ]l
troMRAM trAMROM
tramcw I
/RAMCS (Input) \\ }[
tas twr
twe
/WE (Input) \\\\\ }{
twhz tow
tow toH
/O (Output) Indefinite data out Trﬁﬁglc?abn'c?a - ir;“-)'é"gabn-c-e L”;ngu‘f

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

2. When 1/O pins are in the output state, do not apply to the I/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 /RAMCS 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 I/O pins high impedance.

13
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uPD26401
RAM Write Cycle Timing Chart (/RAMCS Controlled)
twe
AO - A16 (Input) >< )(
taw
tas
/ROMCS (Input) { { { ][
tROMRAM tRAMROM
) tramcw
/RAMCS (Input) \\J& }/
twr
| twp
/WE (Input) Js ][
tow toH

High impedance . igh impedance
PR ... S G owan e

Cautions 1. /RAMCS or /WE should be fixed to high level during address transition.
2.

When I/O pins are in the output state, do not apply to the I/O pins signals that are opposite in
phase with output signals.

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

2. /OE = High level.
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NEC uPD26401

Low Vcc Data Retention Characteristics (Ta = —10 to +70 °C)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
Data retention supply voltage VCCDR /RAMCS >Vcc -0.2V 15 3.3 \']
Data retention supply current lccor /RAMCS >Vecec-0.2V, 10 uA
/ROMCS >Vcc-02V Vecec=3.0V
Chip deselection to data retention tcDor 0 ns
mode
Operation recovery time R 5 ms

Data Retention Timing Chart

tcor | Data retention mode | tr

/RAMCS

VHMIN.) oo oo NN ]
Veeor(MIN. ) ===~ f === --"=7=mmmmmm e\ D

Y3
¥

/RAMCS >Vcc—-0.2V

VIL(MAX. ) m T T T T T T T T T T T

Remark The other pins (Address, I/0, /WE, /OE) can be in high impedance state.
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NEC uPD26401

Package Drawings

32PIN PLASTIC TSOP (1) (8x13.4)

detail of lead end

== 32 -
== \J — S
== ==
== ==
== == T
= =
== ==
== ==
= + =] -
= = ] IS
== ==
== == RJ \
== ==
== ==
== ==
1600 =21V U
—Q
P
I J A
G
! L
_____________________ i.______________ ——_
H
—K O] N D
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 0.45 MAX. 0.018 MAX.
c 0.5 (T.P.) 0.020 (T.P.)
(2) "A" excludes mold flash. (Includes mold flash : 8.3 mm MAX. 0.002
. .22+0. .00915-
<0.331 inch MAX.>) D 022:0.05  0.0097503
+0.003
1.0+0.05 0.039*0:0065
H 12.410.2 0.488+0.008
+0.004
| 11.8+0.1 0.465+0-00%
+0.009
J 0.8+0.2 0.031%0°508
+0.025
K 0.145%5-092  0.006:0.001
L 0.5 0.020
M 0.08 0.003
N 0.08 0.003
+0.008
P 13.410.2 0.528% 068
Q 0.1+0.05 0.004+0.002
o+5° o+5°
R 33 3°*3
S 1.2 MAX. 0.048 MAX.
T 0.25 0.010
+0.008
u 0.6£0.15 0.024+5-062

P32GU-50-9JH-1
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NEC uPD26401

32PIN PLASTIC TSOP (1) (8x13.4)

detail of lead end

1 \/ 32 u

16 17 Lg

. AR R R AU R R R R RN
; I
-G
I J A
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 0.45 MAX. 0.018 MAX.
c 0.5 (T.P.) 0.020 (T.P.)
(2) "A" excludes mold flash. (Includes mold flash : 8.3 mm MAX. 0.002
. D 0.22+0.05 0.009*5"
<0.331 inch MAX.>) -0.003
+0.003
G 1.0+0.05 0.039*0:0065
H 12.410.2 0.488+0.008
+0.004
| 11.8+0.1 0.465+0-00%
+0.009
J 0.8+0.2 0.031*0:008
+0.025
K 0.145%5-072  0.006:0.001
L 0.5 0.020
M 0.08 0.003
N 0.08 0.003
+0.008
P 13.410.2 0.528%0'509
Q 0.1+0.05 0.004+0.002
o+5° o+5°
R 3+ 3+
S 1.2 MAX. 0.048 MAX.
T 0.25 0.010
+0.008
u 0.6£0.15 0.024%5°507

P32GU-50-9KH-1
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uPD26401

Recommended Soldering Conditions

Please consult with our sales offices for soldering conditions of this device.

Types of Surface Mount Device

HPD26401GU-xxx-9JH : 32-pin Plastic TSOP (I) (8 x 13.4 mm) (Normal bent)
1PD26401GU-xxx-9KH : 32-pin Plastic TSOP (I) (8 x 13.4 mm) (Reverse bent)
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