NEC

NEC Electronics Inc.

yPD4364
8192 x 8-BIT
STATIC CMOS RAM

Description

The uPD4364 is a high-speed, 8192-word by 8-bit static
RAM. Its unique circuitry, using CMOS peripheral
circuits and N-channel memory cells with polysilicon
resistors, makes the uPD4364 a very low-power device
that requires no clock or refreshing to operate.

Two chip enable pins are provided for battery backup
application, and an output enable pin is provided for
easy interface. Data retention is guaranteed at a power
supply voltage as low as 2V (-xxL and -xxLL versions).

The uPD4364 is packaged in standard and slim 28-pin
plastic DIP, as well as plastic miniflat packages that are
plug-in compatible with 2764-type EPROMs.

Features

O Single +5-volt power supply

Fully static operation—no clock or refreshing
required

TTL-compatible—all inputs and outputs

Common I/O using three-state outputs

One output enable and two chip enable pins for easy,
application

Data retention voltage: 2 V min for -xxL and -x
versions

Plug-in compatible with 2764-type EPROM

Standard 28-pin plastic DIP
Pin Identification I,@
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28-pin 300 mil plastic slim DIP
Name Functlon . \&

28-pin plastic miniflat package
Ag-Aq2 Addrgg{ ﬁput

1/04-1/0g Dajad{putrQtput
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WE “\Write enable input
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Orde formation
Part idgber N/  Standby Access
{l 3) Current {max) Time {max) Package
1CAx 2mA (Notes 1,4) 28-pin DIP
TSExal 100 pA
{// Cxxl 50 uA
CX-xx 2mA (Notes 1,5) 28-pin slim DIP
CX-xxL 100 pA
1PD4364G-xx 2mA (Notes 1,4) 28-pin minifiat
G-xxL 100 LA
G-xxLL 50 A
Notes:
(1) The symbol “xx” in the part number denotes access time.
XX Access Time (max)
10 100 ns
12 120 ns
15 150 ns
20 200 ns
(2) The symbol C, CX, or G in the part number denotes a 28-pin
plastic package.

C = 600-mil DIP
CX = 300-mil slim DIP

(3) Part number example: uPD4364CX-12L denotes a 300-mil DIP
package, 120-ns maximum access time, and 100-¢A maximum

(4) Contact your NEC sales representative for availability of a -10L.L

(5) A 200-ns access time is not available in the CX package.
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GND Ground G = Miniflat
Vee +5-volt power supply
NC No connection standby current,
version.
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NEC

Recommended DC Operating Conditions

uPD4364

Block Diagram

Ta=0to +70°C
as | || Limits
:9, ] Memory Cell P .
Ag ] Address Row Array arameter Symbel Min Typ Max Unit
AA‘?’ ~— Butfer Decoder 256 Rows
A —] 32 x 8 Columns Supply voltage Vee 45 5.0 55 v
12—l — —4
Input voltage, low ViL -0.3 0.8 v
(Note 1)
1101 input [ | Sensesswitch || Output Input voltage, high ViH 22 Veg+05 VvV
H Date [ | Data
108 Control golumn | | contral Notes:
coder -
(1) —3.0 V min (pulse width 50 ns max)
Adaress DC Characteristics
kil Ta =010 +70°C; Vg =5V £10%
Ap A1A2 A3As Limits
CTEq D Parameter Symbol Min Typ Max Unit Test Conditions
CE
? Input leakage Iy 1 wA Viy=0Vto Ve
—jD_‘ current
OF Output leakage || 1 A Vyo=0VtoV
1 pu 9 Lo I 0 0 Vge
WE ——:ED current C¥1 =Vjgor
83-001754A Eg = VIL or
£= VlH or
Absolute Maximum Ratings WE = VL
Operating lccat (1 mA CE =V
Supply voltage, Vgc (Note 1) -05t070V supply current CEp = Vi,
l/0=0
v —0. . 1/0 = U,
Input voltage, V|y (Note 1) 05VtoVgg +05V Min cycle
Output voltage, V Note 1 —0. +0. —
utput voltage, Vour ( ) 05VioVgg+05V oon 5 10 mA CE=v
Operating temperature, TopR 010 70°C CE; =V|H.
l0=0,
Storage temperature, Tstg —55 to 1256°C [')Eo current
Power dissipation, Pp 1.0W lccas 3 5 mA EE <02V,
Notes: CEp=Vpg—0.2V,
. i Vi <02V,
(1) —3.0 V min (pulse width of 50 ns max) Vi = Vgg — 02V,
Comment: Exposure to Absolute Maximum Ratings for extended f=1MHz ljo=0
periods may affect device reliability; exceeding the ratings could =
cause permanent damage. The device should be operated within the Stand!:y supply  Iss @ mA gg‘ % x‘” or
limits specified under Recommended DC Operating Conditions. curren 2 = VL
1sB1 (3) mA TE;=Vgc—02V
Capacitance CEy= Vg — 0.2V
Tao=25°C;f=1.0MHz Isg2 (3) mA CEp=02V
Limits Output voltage, Vg 04 V g =21 mA
Parameter Symbol Min Typ Max Unit Test Conditions low
Input ¢ (1 pF V=0V Output voltage, Von 24 V gy = -1.0 mA
capacitance high
Input/output Ci/o 8 pF V=0V Notes:

capacitance (1) uPD4364-10/10L: 45 mA max
4#PDA364-12/12L/12LL: 40 mA max
uPD4364-15/15L/15LL: 40 mA max

uPD4364-20/201L./20LL: 35 mA max
(2) uPD4364-xx: 5 mA max (3) uPD4364-xx: 2 mA max

wuPD4364-xxL: 3 mA max 1uPDA4364-xxL: 100 uA max
uPD4364-xxLL: 3 mA max uPD4364-xxLL: 50 uA max

Notes:
(1) Maximum input capacitance
CX package: 5 pF
C or G package, 100-ns version: 5 pF
C or G package, except 100-ns version: 6 pF
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N E C 1PD4364

AC Characteristics
Ta =010 +70°C; Voo =5V £10%

Limits
uPD4364 uPD4364 1PD4364 1PD4364
-10/10L -12/712L/12LL -18/15L/15LL -20/20L/20LL

Parameter Symbol Min Max Min Max Min Max Min Max Unit
Read Cycle
Read cycle time tac 100 120 150 200 ns
Address access time taa 100 120 150 200 ns
CE, access time tco1 100 120 150 200 ns
CE; access time tco2 100 120 150 200 ns
Output enable to output valid toE 50 60 70 100 ns
Output hold from address change toH 10 10 15 15 ns
Chip enable (CE4) to output in low-Z tLz1 10 10 1] 15 ns
Chip enable (CEp) to output in low-Z 22 10 10 15 15 ns
Output enable to output in low-Z toLz 5 5 5 5 ns
Chip enable (CEy) to output in thz1 35 40 50 100 ns
high-Z
Chip enable (CE) to output in tHze 35 40 50 100 ns
high-Z
Output enable to output in high-Z toHz 35 40 50 80 ns
Write Cycle
Write cycle time twe 100 120 150 200 ns
Chip enable (CE;) to end of write towt 80 85 100 180 ns
Chip enable (CEjp) to end of write tcwz 80 85 100 180 ns
Address valid to end of write taw 80 85 100 180 ns
Address setup time tas 0 0 0 0 ns
Write pulse width twp 60 70 90 140 ns
Write recovery time twr 5 5 5 5 ns
Data valid to end of write tow 40 50 60 80 ns
Data hold time ton 0 0 0 0 ns
Write enable to output in high-Z twHz 35 40 50 100 ns
Output active from end of write tow 5 5 10 10 ns
Notes:
(1) Input pulse levels: 0.8 to 2.4 V

Input pulse rise and fall times: 5 ns

Timing reference levels: 1.5 V

Output load: 1 TTL gate and C| = 100 pF
Truth Table
CE, CE, OF WE  Mode 170 Iec
H X X X Not selected High-Z Standby
X L X X Not selected High-Z Standby
L H H H Doyt disable  High-Z Active
L H L H  Read Dour Active
L H X L Write Dy Active
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uPD4364 NEC

Timing Waveforms

Read Cycle No. 1(Address Access) Write Cycle No. 1(WE Controlled)

- XX P G

taa

Dout Previous Data Valid ) Data Valid i /‘m
(=3
BN N\ V.

:‘1‘]“;:!_5 is a high tor a read cycle. towz
[2] The device is continuously selected; CE1 = OE = Vi, CE2 = Vin.
83-001755A cez ’ z : : C;( XQ : j : \
Read Cycle No. 2 (Chip Enable Access)
tas: twp e—twR

Y/

-~ tow—— oK
taa
tco1 DN Data In Valid
\ o Q High-Z
L
Lz ‘4—0-0:1 —| ouT Data
- tWHZ >

‘A-F—lcoz—* —tow
I

Note: —
CE2 [1] A write occurs during the overlap of a low CE1 and a high CE2 and a low WE.
(2] TEy or WE (or CE3] must be high [iow] during any address transition.
WLz2 - tHZ2—e| B u OEis high the 1/Q pins remain in a high impedance state.

tOE—| |4—- tOHZ —»|

Il

toLz

High-Z High-Z
Dour _

Note:

(1) WE is a high for a read cycle.

(2] The address inputs are valid prior to or i with the E—E, low
and the CE2 transition high.

83-001756A
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NEC uPD4364

Timing Waveforms (cont)

Write Cycle No. 2 (CE; Controlled) Write Cycle No. 3 (CE5 Controlled)

twe: 1 i
Address )( Address )L
1aw taw
%‘:‘cm—_’/ ‘wn 'CW1
&8 f E\(((\'[ 2N/
e-taAS -] t
tcw2

CE2 4
v EANAANY ‘

twp—————
twp ———|
WE
/17, £/
ja—tpW-—latDne
DIN Data In Valid
Din Data In Valid
«—tpw—|tDH

High-Z Dout High-Z
Dout
Note: CE WE Note:
111 A write occurs during the overiap of a low CE4 and a high CE2 and a low WE. [1] A write occurs during the overlap of a low CE1 and a high CE2 and a low WE.
[2] CEt or WE [or CE2z] must be high (low] during any address transition. {2) TE+ or WE [or CEz2] must be high (low] during any address transition,
83.001758A 83-001759A
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uPD4364

Low V¢cc Data Retention Characteristics
Ta=0to +70°C

Limits
Paramster Symbol Min Typ Max Unit Test Conditions
Data retention Veepri 2.0 55 V CE;=Vgg—02V
supply voltage CEp=Vgc— 02V
Vecprz 20 55 V CE=<02V
Data retention  IgcpRy 1 (2 wA %Ec =30V
supply current 1=Veg— 02V
CE; =V —02V
Iccorz 1 (2 pA Vgg=30V
CEp<02V
Chip deselect to  tcpg 0 ns
data retention
time
Operation tR tre ns
recovery time Note 3
Notes:

(1) This table is applicable to uPD4364-xxL and -xxLL only.

(2) uPD4364-xxL: 50 uA max; 15 uA (0 to 40°C)
uPDA4364-xxLL: 20 uA max; 5 A (0 to 40°C)

(3) trc is read cycle time.
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Data Retention (CE; Controlled)

|~ tc DR—-|e—— Data Retention Mode —|«-tg-»|

[1) CE2 must be equal to or higher than Vc¢ —0.2 V, or less than
0.2 V. The other inputs [Addresses, OE, WE, 1/0s] can be in a
high impedance state.

83-00° T60A

Data Retention (CE; Controlled)

tep

Vee
45V ——— =

CE2 Vin
Vecor i\
ik ~— —

Note:

(1) The other inputs (Addresses, CEy, OE, WE, 1/0s)
can be in a high impedance state.

83-001761A
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