NE“: uPD4464
_ 8,192 x 8-BIT
NEC Electronics Inc. STATIC CMOS RAM
Description Pin Configuration
The uPD4464 is a high-speed 8,192-word by 8-bit static
RAM fabricated with advanced silicon-gate technology. 28-Pin Plastic DIP or Minifiat
Full CMOS storage cells with six transistors make the
uPD4464 a very low-power device that requires no g;"
clock or refreshing to operate. e,
Two chip enable pins are provided for battery backup g:'
application, and an output enable pin is included for . ‘:‘
easy interface. Data retention is guaranteed at a power e
supply voltage as low as 2 volts. [1A10
O TE
The uPD4464 is available in standard 28-pin plastic DIP 3,,0:,
or miniflat packaging. 110,
1106
Features P /05
[J1104
O Operating temperature range: —40 to 85°C 530018694

0O Single +5-volt power supply

O Fully static operation — no clock or refreshing
required

O TTL-compatible inputs and outputs

O Common 1/0 using three-state output

O One output enable pin and two chip enable pins
for easy application

O Data retention voltage: 2 V minimum

V/O
Pin I@cation

Function

Address inputs

Data inputs/outputs
Chip enable (active low)

O Standard 28-pin plastic DIP or miniflat packagj 2 Chip enable (active high)
0E Output enable
Ordering Information N WE Write enable
Access  Active  Standby «\@ GND Ground
Time Current Gurrent
Part Number (max) (max) (max)  / Fackeg Vee +5-volt power supply
WPDMBACIE 120ns M0mA 10uA/) i dlastic DIP NC No connection
C-15 150 ns 40 mA .
ca aons BmA Absolute Maximum Ratings
pPDA4BAC-12L  120ns 40 mA % 28-pin plastic DIP  Power supply voltage, Vcc (Note 1) ~0510 470V
C5L  150ns  40m = o0) Input voitage, Viy (Note 1) ~0510 Vg +0.5V
C-20L 200 ns 35 /{E@ Output voltage, Voyt (Note 1) —051t0 Vg + 0.5V
uPDA464G-12 120 ns \A%S’ﬁo pA  28-pin plastic Operating temperature, Topg ~40 to 85°C
G15  150ns minifiat Storage temperature, Tgrg —55 10 125°C
G20 200 ns BmE Power dissipation, Pp 10W
#PD4464G-12L 120 ns 40 mA 1uA(at  28-pin plastic Notes:
G-15L 150 ns 40 mA Ta=60°C) miniflat {1) —3.0 V minimum (pulse width = 50 ns maximum)
G-20L 200 ns 35 mA Comment: Exposure to Absolute Maximum Ratings for extended

periods may affect device reliability; exceeding the ratings could
cause permanent damage. The device should be operated within the
limits specified under DC and AC Characteristics.
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NEC

pPD4464
Block Diagram DC Characteristics
Ta =—40to 85°C; Vo =+5.0 V £10%
As - - Limits
:3 _— Memory Celt Bir  Ton  Mav
As 1 address Row Array Parametar Symbol Min Typ Max Unit Test Conditions
ap ] O e Cotemes Input leakage Iy 1 uA Viy=0VtoVgg
Al || - current
/0 leakage o 1 wA Vyyo=0VioVee
current CEy=Vjyor
101 input [ | Sense/Switch Outpat [ | CEy=V; or
; Data [ = Data OE=Vjor
/04 Control Doe::‘onr Control | WE= VIL
Operating lcCA1 40 mA CE=v;
— supply current (Note 1) CEp = Viy;
Butter lyg="0 |
BEBR {min eycle)
Ag A1Az AgAy lccaz 5 10 mA gg = V\|’|_;
T j:) 2= V4.
o jD— l(ld/g (;.I?rem)

B Standby loesd 0004 10 pA CEz=Vgc-—02V,
oF —— _33 supply current {Note 2) CEy=Vge—02V
WE ————— loosz 0004 10 pA CE;<02V

83-001754A (Note 2)
. Output Voo 04 V lgp=21mA
Recommended DC Operating Conditions  \jtage, low
Ta=—40t085°C Output Von 24 V lon=—10mA
Limits voltage, high
Parameter Symbol Min Tp  Max Uit Notes:
Supply voltage Vee 45 5.0 55 v (1) uPD4464-20/-20L: 35 mA max
Input voltage, low ViL -0.3 0.8 Vv (2) uPD4464-12L/-15L/-20L: 1.0 #A max (~40 to 60°C)
(Note 1) 0.2 4A max (—40 to 25°C)
Input voltage, high VIH 2.2 Voo +05 Vv
Truth Table
Notes: ek E W Mod 110 I
(1) —3.0 V minimum (pulse width = 50 ns maximum} CEs CE; O WE ode ce
H X X X Not selected High-Z  Standby

Capacitance X L X X Notselected  High-Z  Standby
TAZ26%C; 1= 1.0 Mhz L H H H Doydisabled HighZ Active

Limits L H L H Read Dour  Active
Parameter Symbal Min Typ Max Unit Test Conditions L H X L Write Din Active
I itance C 6 F vyy=0V
nput capa.1c| anc IN pF VIN -~ Notes:
1/0 capacitance Ciio 8 p o= (1) X = don't care
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N E C 1PD4464

AC Characteristics
Ta=—401t085°C; Vo =+5.0V £10%

Limits

1PB4464-12 #P04464-15 1PD4464-20
Parameter Symbol Min Max Min Max Min  Max Unit Test Conditions (Note 1)
Read Cycle
Read cycle time tre 120 150 200 ns
Address access time an 120 150 200 ns
CE4 access time tcot 120 150 200 ns
CE; access time teoz 120 150 200 ns
Output enable to output valid toE 60 75 100 ns
Output hold from address change gy 10 10 10 ns
Chip enable (CE4) to output in tLz1 10 10 100 ns
low-Z
Chip enable (CE) to output in tL 72 10 10 10 ns
low-Z
Output enable to output in toLz 5 5 5 ns
low-Z
Chip enable (CE1) to output in tHz1 40 75 100 ns
high-Z
Chip enable (CE») to output in thz2 40 75 100 ns
high-Z
Output enable to output in high-Z  tonz 40 60 80 ns
Write Cycle
Write cycle time twe 120 150 200 ns
Chip enable (CE4) to end of write  towy 85 130 180 ns
Chip enable (CEp) to end of write tew, 85 130 180 ns
Address valid to end of write taw 85 130 180 ns
Address setup time tas 0 0 0 ns
Write pulse width twe 70 100 140 ns
Write recovery time twr 5 5 5 ns
Data valid to end of write tpw 50 70 80 ns
Data hold time tpH 5 5 5 ns
Write enable to output in high-Z twhz 40 75 100 ns
Output active from end of write tow 5 10 10 ns
Notes:

(1) Input pulse fevels = 0.8 V to 2.4 V; input pulse rise and fall times
= 1§ ns; timing reference levels = 1.5 V; output load = 1 TTL gate
and C_ = 100 pF.
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uPD4464

NEC

Timing Waveforms

Read Cycle No. 1 (Address Access)

RC

X

-— taa

st O H ——tr|

Dout Pravious Data Valid Data Valld

Note:_
[1] WE is a high for a read cycle.
{2] The device is continuously selected; CE1 = OE = V), CE2 = Vin.

83-001755A

Read Cycle No. 2 (Chip Enable Access)

SN

t
trC -
tAA

{e—tco1—]

&\ \\ W\ \ K .

|—tco2—oi

Write Cycile No. 1 (WE-Controlied)

wC

AW >

SN 7T

tcw2 -

ce,’fff:f]/ \QEEE\

jo-tag -»le——twp ————» le—twR
WE S'i 7‘
ipw—— ta— DK
[ ]TY] Data In Vaiid X
High-2
Dout Data Undefined
- twHZ & —{tow
Note:

[1] A write occurs during the overiap of a low CE1 and & high CE2 and a low WE.
[2) CElor WE {or CE2] must be high [low] during any address transition.
[3] if OE is high the 1/O pins in in a high imped state.

83-001757A

w [[[[// RN

toe L—ionz —a
High-Z

Dout Cata Valid

High-Z

Note:
[1] WE Is a high for a read cycle.
[2] The address inputs are valid prior to or colncldent with the CEq transition low
and the CE2 transition high.
83-001756A
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N E C uPD4464

Timing Waveforms (cont)

Write Cycle No. 2 (CE +-Controlled) Write Cycle No. 3 (CE,-Controlled)
twe We———
Address X * ) Address )( *
— AW ——" [———— AW ———
[-tAS — tewt——| tWR [e— _{; towt ———
& i = \\\\N L// /
— tag L

o tcw2 —

CEz / X

twp—————»]
twp ———
- T | | 77777,
Bin Data In Vaiid ~low-s-|=iDHe
' Oin Data In Valld

-Z
High-Z DouT High
Dour
P:oil: n —_ —_— Note: —_ =
1 A_wrlle occurs during the overlap of a low CE¢ and a high CE2 and a low WE. [1] A write occurs during the overlap of a low CE4 and a high CE2 and a low WE.
[2] CEq or WE [or CE2] must be high [low] during any address transition. [2] TE1 or WE [or CE2] must be high [low] during any address transition.
83-00500A
83-004999A
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1PD4464 N E C

Low V¢c Data Retention Characteristics Data Retention (CE ;-Controlied}

Ta = —40 to 85°C
~ Limits
Parameter Symbol Min Typ Max Unit Test Conditions
Data retention Vggpry 2.0 55 V CEi=Vgc—02V,
supply voltage CEp= Ve — 02V
Vecore 2.0 55 V Ck=02V

Data retention IccpRy 0003 10 A CEC =30V,
supply current (Note 1) =Vec—02V,

CEz =2Vpe-02V

orCE2<02V

lecor2 0003 10 wpA Voe=30V, e Ezvm:v:::n'n?rl::r:n: [."5%’::1.‘1‘.‘“52 e 3:‘:’-’1";.'.?::.‘?: K
(Note 1) CEa<02V high impadanca state.
83-001760A
Chip deselect  tcpr 0 ns
to data reten-
tion time Data Retention (CE>-Controlied)
Operation tr tre ns
recovery time 1CpR— -
Notes: ' VeC ey o
(1) uPD4464-12L/-15L/-20L: 1.0 uA max (—40 to 60°C) CE2 Vi
0.2 4A max (—40 to 25°C)
VCCDR - — =\~
L -— — --
GND = = = o — ot = e - —— —— —
Note:
(1) The otherinputs (Addresses, CE;, OF, WE, 1/0s)
can be in a high impedance state.
83-001761A
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