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WC uPD431016
65,536 x 16-Bit

NEC Electronics Inc. Static CMOS RAM
TR 2341y

Description Pin Configurations

The uPD431016 is a 65,536-word by 16-bit static RAM

fabricated with advanced silicon-gate technology, 44-Pin Plastic 504

unique CMOS peripheral circuits, and N-channel mem- uPD431016
ory cells. It is suitable for cache memory and buffer Al @l as
memory applications where high speed, high density, Az 2 [ Ag
and wide |/O SRAMSs are required. A s a2p0a,
The uPD431016 operates with low power from a single :; E : :; 3 3——5
+5-volt supply. No clock or refreshing is required. The tsde sPE
plastic package is a standard 44-pin SOJ or TSOR. vo; g7 38 [ voyg
Voz O s 37 [ vO1s
Features voz] o 38 1 1014
O 65,536-word x 16-bit organization \',ISSE :? : :3] mf
o Single +5-voit power supply GND O 12 3 [ vee
0 Fully static operation—no clock or refreshing vos [} 13 32 (1 voy2
B TTL-compatible inputs and outputs vog (f 14 31 [ voyq
D Common I/O capability Vo715 80 [ vo19
o Qutput buffer control: OE vog L 18 20 1 ¥Og
o Data byte control: LB, UB WEd 17 26 [ NG
O Low power dissipation :‘SE :: Z g:‘
— 240 mA max (active) arsd 20 25 | Ay
— 10 mA max (standby) A 21 24 1 Aqq
O Standard 44-pin, 400-mil plastic SOJ or TSOP Ne [ 22 23 0 NG
package S3°M-8680A

Ordering Information

Part Number Access Time (max) Package

HPD431016LE-15 15 ns 44-pin plastic SOt
LE-17 17 ns
LE-20 20 ns

uPD431016G5-15 15 ns 44-pin plastic TSOP
G517 17 ns

G5-20 20ns
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Pin Configurations (cont)

Pin identification

. . Symbol Function
44-Pin Plastic TSOP Y
Ag - A1s Address inputs
wPD431016 /04 - I/04g Data inputs and outputs
Ao NS aapag ¢85 Chip select
aa]2 a3 [0 Ag —
aa 420 A7 LB Lower byte select (/O - 1/Og)
A4 41 QGE OE Output enable
Agds 401 UB — -
Sde o —E Upper byte select (/Og - /O1¢)
o 0gv 38 [ VOqg E Write enable
Voo ] 8 37 2 V015 GND Ground
vog e 38 |3 vo14
vog [ 10 25 1 vo3 Vee +5-volt power supply
vec O 1 34 [ GND NC No cennection
GND [} 12 333 Voo
vog 13 a2 pvoz
vog ] 14 a1 [1 V014
voy O 15 30 [ voyp
vog [] 16 2917 VOg
wed 17 28 [1 NG
Aq5 0] 18 27 0 Ag
Ags O] 19 26 [ Ag
Aq3 ] 20 25 [ Aqp
ApO 21 24 11 Aq4q
NC [ 22 023 [ NC
63FM-8096A
Truth Table
S OF WE [X:] UB Mode 1/04 - 1/0g 1/0g - 1/04g Power
H X X X X Not selected Hi-Z Hi-Z Standby
L L H L L Read Dout DouT Active
L H Read Dout Hi-Z
H L Read Hi-Z Dout
L X L L L Write DIN DIN
L H Write Din Hi-Z
H L Write HiZ DN
L H H X X — Hi-Z Hi-Z
L X H H — Hi-Z Hi-Z

X = Dont care.
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uPD431016
Block Diagram
Mamory Matrix
Row 256 Rows
Decoder 256 x 16 Columns
(1,048,576 Blts)
A
Column VO
Input
Data cs l/
$————>|  Column Decoder
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Absolute Maximum Ratings Recommended Operating Conditions

Supply voltage, Ve -05t0 +70V Parameter Symbol Min Typ Max Unit
Input and output voltages, Vjo (Note 1) ~0.5toVge + 0.5V Supply voltage Vee 45 5.0 85 A
Operating temperature, Topr 0to +70°C Input voitage, high Vi 22 Vgg+ 03 V
Storage temperature, TsTa -55to +125°C Input voltage, low viL -05 0.8 v
Power dissipation, Pp ‘ 1.0W Operating temperature  Ta ] 70 °C

Exposure to Absolute Maximum Ratings for extended periods may Note:

affect device reliability; exceeding the ratings could cause perma- (1) Vi = -3.0V for 10-ns pulse.
nent damage. The device should be operated within the limits

specified under DC and AC Characteristics.

Note:
(1) VN (min) = 3.0V for 10-ns pulse.

Capacitance

Ta = 25°C; Vin and Vpour = OVif=1 MHz

Parameter Symbol Min Max Unit
Input capacitance CiN 6 pF
Output capacitance Cpout 8 pF

Capacitance is sampled and not 100% tested.

DC Characteristics
Ta = Oto +70°C; Vg = +5.0V *10%
Parameter Symbol Min Typ Max Unit Test Conditions
Input leakage current Iy -2 2 A Vin=0VtoVee
Output leakage current Lo -2 2 A Vout = 0VtoVeg: TS, OE, LB, or UB = Vjy or
WE= V|
Standby supply current IsB 30 mA CS= Vi
Y: 10 mA TS = Voo -02V: Viy s 02V or = Vgc - 02V
Output voltage, low VoL 0.4 v lo, = 8.0mA
Output voltage, high VoH 24 v loH = ~4.0mA

Figure 1. Output Loads

CL 265 Q

CL = 30 pF (inciuding scope and test g)
C| = 5 pF for tapiz, tel 2, 1CHZ 1oLz tOHZ toLz tow and tWHZ
BIFM-BE70A.
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AC Characteristics
Ta= 010 +70°C; Voo = +5.0V +10%

uPD431016-15 n#PD431016-17 nPD431016-20

Parameter Symbol Min Max Min Max Min Max Unit  Test Conditions

Read Operation

Operating supply current lcc 240 230 220 mA TS = Vi lgoyt =
0mA (Note 5)

Address acoess time tan 15 17 20 ns

Chip select access time tacs 15 17 20 ns

Data byte select access time taos 8 9 10 ns

Data byte select to output in high-Z tgHz 7 7 7 ns

Data byte select to output in low-2 tarLz 1 1 1 ns

Chip deselection to output in high-Z tcHz 0 7 0 7 0 7 ns (Note 4)

Chip selsction to output in low-Z toLz 5 5 5 ns (Note 3)

Output enable access time tog 8 9 10 ns

Output hold from address change ton 5 5 5 ns

Output enable to output in high-Z toHz 7 7 7 ns

Output enable to output in low-2 toLz 1 1 1 ns

Read cycle time the 15 17 20 ns (Note 2)

Write Operation

Address setup time tas 0 0 0 ns

Address valid to end of write taw 9 1 12 ns

Data byte select to end of write taw 9 i 12 ns

Chip select to end of write tow 10 1" 12 ns

Data hold time toH 1] 0 0 ns

Data valid to end of write tow 8 9 10 ns

Output actlve from end of write tow 3 3 3 ns (Note 3)

Write enable to output in high-Z twHz [+] 7 o) 7 0 7 ns {Note 4)

Write cycle time twe 15 17 20 ) ns (Note 2)

Write pulse width twp 9 10 10 ns

Write recovery time twa o] 0 0 ns

Notes:

(1) Input puise levels = GND to 3.0 V; input pulse rise and fall times
= 3ns; timing reference levels = 1.5V, see figure 1 for output
loads.

(2) Allread cycle timings are referenced from the last valid address to
the first transitioning address.

(3 Transition is measured at +200 mV from steady-state voltage
with the load shown in figure 1.

{4) Transition is measured at Vg + 200 mV and Voi — 200 mV with
the load shown in figure 1.

(8 lcc = 180 mA max attap = 50 ns.
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Timing Waveforms

Address Access Cycle

tRC

- X m—r X

- taa —>| le—toH
[«————toH
Dout Previous Data Valid Data Valld
Notes:
{1} WE Is held high for a read cycle.
2] The device is continually selected, where CS=Vy .
BIAHET768
Chip Select Access Cycle
tre >
s\ s
\ /
tACS > ﬂ—-——tcnz——ﬂ
toLz
o A\
toE toHz ——>
< oz
1B, UB 5\
tADB teHz >
et ———>
High-Z
Dout Ligh2 < Data Valid 4)——@'—-—
Notes:
[1] WE Is high for a read cycle.
[2) Devicels colﬂnuously selected:
CS=0OE=1B=low
C5=0E=UB=Low
[3] Address vaild prior to or colncident with CS transition law. N
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Timing Waveforms (cont)

WE-Controlled Write Cycle

- X A

o« TR, I
e RN 7
I

LT, LAE v v lEL/////////////////

o BB T

Not

[1] Awrite occurs during the overlap of CS low, WE low, and LB low.

[2] Anwrite occurs during the overap of TS low, WE low, and UB low.

[3] CS or WE must be high during address transition.

[4] During this period, YO pins are In the output state; therefore, input
ﬂwmlsdoppodtephasemhsoutpmmustnotbeapplbd.

B
gl
3
Sy
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Timing Waveforms (cont)

CS-Controlled Write Cycle

twe
< tAW twR

L"“‘AS >l tow

G ;L b JF
AN U
2o TR (T

tpw——>
Data-in Vaiid ‘
etz —>

RS e

[1] A wiite occurs during the overiap of CS fow, WE low, and LB fow.

{23 A write occurs during the overlap of CS low, WE low, and UB low.

[3] CS or WE must be high during address tranalion.

4] During this period, VO pins are in the output state; therefore, Input
signals of opposite phase to the output must not be applled.

L~
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Timing Waveforms (cont)

LB/ UB-Controlled Write Cycle

twe

- A A

!

Y
-’////ﬁ//////////////

!

(—t& th
o N 4
LB, UB \ /
t
tow——>] DH.
Din Datadn Valii
et 7
Hioh Imped A
Doyt igh Imp High imp
Notes:

[1] A write occurs during the overiap of CS low, WE low, and LE low.

[2] A write occurs during the overiap of CS low, WE low, and UB low.

[31 CS or WE must b high during address transition.

[4] During this period, KO pins are In the output state; tharefore, input
signals of opposite phase to the output must not be applied.

BUH-86748




