NEC
1,048,576 x 1-Bit

NEC Electronics Inc. Static CMOS RAM

Description Pin Configuration

The uPD431001 is a 1,048,576-word by 1-bit static RAM  2g_pin Plastic SOJ
fabricated with advanced silicon-gate technology. A
unique design that uses CMOS peripheral circuits and

N-channel memory cells with polysilicon resistors :°E ; 26 plvee
makes the uPD431001 a high-speed device that requires ads i g:“’
no clock or refreshing. The uPD431001 is available in nods 25 Pary
28-pin plastic SOJ packaging. A,Os 24 A
As 6 s 23PAss
Features NCOl7 g 22DA14
O 1,048,576-word x 1-bit organization :"E : g 2 g:c
O Single + 5-volt power supply A; dre fg Al
g Fully static operation—no clock or refreshing Aol 18 :‘A:f
0 TTL-compatible inputs and outputs boutr 12 17 A
0 Separated data input and output WE 13 16 30N
0 Three-state outputs GND[] 14 15[3Cs
O Power dissipation -
— 140 mA max (active)
— 2 mA max (standby) Pi Pfimats
- ) . " in Identification
O Standard 400-mil, 28-pin plastic SOJ packaging e
Symbol Function
Ordering Information Ag-Agg Address inputs
Access DiN Data input
Part Number Time (max) Package Dout Data output
14PD431001LE-20 20 ns 28-pin plastic SOJ TS Chip select 21 a
LE-25 25ns WE Write enable
LE-35 35 ns GND Ground
Vee + 5-volt power supply
NC No connection
80084 &1A‘1
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NEC

Absolute Maximum Ratings

Capacitance

Ta = +25°C; f = 1 MHz (Note 1); Vy and VoyT = OV

Power supply voltage, Voo -05to +7.0V
Input voltage, Vi (Note 1) -051t0 Vgg + 0.3V Parameter Symbol Min Typ Max Unit
Output voltage, Vour -0.5toVgg + 0.3V Input capacitance S s pF
Operating temperature, Topr 0 to +70°C Output capacitance Co 10 PF
Storage temperature, TsTa -55 to +125°C Notes:
Exposure to Absolute Maximum Ratings for extended periods may (1) This parameter is sampled and not 100% tested.
affect device reliability; exceeding the ratings could cause perma- . .
nent damage. The device should be operated within the limits Recommended operatmg Conditions
specified under DC and AC Characteristics. Parameter Symbol Min Typ Max Unit
Notes: Supply voltage Vee 4.5 5.0 55 \
(1) Vjy = - 3.0V minimum for 10 ns maximum pulse. input voitage, low ViL -05 0.8 v
Truth Tabl Input voltage, high Vi 2.2 Vgec + 0.3 \
__u — e Ambient temperature Ty 0 70 °C
Cs WE Function Dour Icc
H X Not selected High-Z Standby ot
L R Read Output data Active (1) ViL = —3.0V minimum for 10 ns maximum pulse,
L L Write High-Z Active
Note:
(1) X = don't care
Block Diagram
-« Vco
-«—— GND
Ap-Ag Add Row
Bu;f‘:’s Decoder Memory Cell Array
Sense Switch
Input Output
DIN —D— Data Data —|>——— DouT
Control Solurmn. Control
Address
Buffer
cs —H»——_jj_ Ag-A1g
w—a 1 )
83SL-68038
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uPD431001
DC Characteristics
Ta = 0 to +70°C; Voo = +5.0V £10%
Parameter Symbol Min Typ Max Unit Test Conditions
Input leakage current ] -2 2 HA ViN = 0V toVge
Output leakage current Lo -2 2 HA VouT = 0Vto Ve CS = Vi or WE = V)
Standby supply current s 30 mA CS= Vi Vin= Vi or ViL
lsB1 2 mA CS 2 Vgg-02V;Vy < 02V or = Voo -02V
Output voltage, low VoL 0.4 v loL = 8.0mA
Output voltage, high VoH 24 v loy = ~4.0mA
AC Characteristics
Ta = Oto +70°C; Voo = +5.0V +10%
#PDA431001-20 pPD431001-25 xPD431001-35
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions
Read Operation
Operating supply current Icc 140 120 100 mA Cs = VL tae = tpe (min);
loutr = O MA
Read cycle time tre 20 25 35 ns (Note 2)
Read access time taa 20 25 35 ns
Chip select access time tacs 20 25 35 ns
Output hold from address change  toy 5 ns
Chip select to output in low-Z tcLz 5 ns (Note 3)
Chip deselect to output in high-Z tcHz o] 8 0 10 (o] 15 ns (Note 4)
Write Operation
Write cycle time twe 20 25 35 ns (Note 2) 21 a
Chip select to end of write tew 15 20 30 ns
Address valid to end of write taw 15 20 30 ns
Address setup time tas 0 ] 0 ns
Write pulse width twp 15 15 25 ns
Write recovery time twR 3 3 3 ns
Data valid to end of write tow 12 15 20 ns
Data hold time tpH o o ns
Write enable to output in high-Z twHz 8 10 0o 10 ns (Note 4)
OQutput active from end of write tow 0 0 ns (Note 3)
Notes:

(1) Input pulse levels = GNDto 3.0 V; input pulse rise and falitime =
3 ns; timing reference levels = 1.5V; see figures 1 and 2 for the
output load.

(2) All read and write cycle timings are referenced from the last valid
address to the first transitioning address.

(3) The transition is measured *200 mV from steady-state voltage
with the load shown in figure 2.

(4) The transition is measured at Vo) + 200 mV and Vo — 200 mV
with the load shown in figure 2.

Power ed by | Cnminer.com El ectronic-Library Service CopyRi ght 2003
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Figure 1. Output Load

5V

S 4800
bout
2550 — 30 pF*
*Including Scope and Jig =
831H-57738
Figure 2. Output Load for tcyz tor 7 tow, and tyyz
5V
4800
Dout
® 2550 J{ 5pF*
“Inciuding Scope and Jig =

83IH-57748

214 =4
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Timing Waveforms
Address Access Cycle
tRC
Address >< Address Valid )(
tAA [«<—10H
l&————tOH
Dout Previous Data Valid Data Valid

Notes:

1] WE is held high for a read cycle.

[2] The device is continually selected, where CS= Vi

831H-5775B
Chip Select Access Cycle
fre
cs
X b
TACS:
1cLz [e—————tCHZ——>]
High Impedan Igh-
Dout gh IMpedance Data Valid )H—gz—
Notes:
[1] WE is held high for a read cycle.
[2] Address valid prior to or coincident with the low transition of cs.
831457768
RIA-5
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Timing Waveforms (cont)

WE-Controlled Write Cycle

Address

cs

DIN

Dout

X raaress varg X
AW X{\ ][ﬂ/il///////////////
\\\\\\ ;{
X v X
Data Undefined ‘; High impedance

{1] CS or WE must be high during address transition.
{2] A write cycle occurs during the overlap of a low CS and a low WE.
[3] twR is measured between CS or WE, whichever rising edge occurs first, and the end of twgc .

83IH-57778

244 -6
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N E C HPDA431001

Timing Waveforms (cont)

CS-Controlled Write Cycle

e Y p—— Y
= e tas >} oW / WA
7 AW ;//////////////////////

IpWw————>1 DH
DIN Data-in Valid

lq——twnz—>-

High impedance

Dout Data Undefined

Notes:

11 CS or WE must be high during address transition.
[2] A write cycle occurs during the overlap of a low CS and a low WE. 2 1 a
[3} twR is measured between CS or WE, whichever rising edge occurs first, and the end of twe .

83IH-57788
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