NfE'c: 4PD4364
i 8192 x 8-BIT
NEC Electronics Inc. STATIC CMOS RAM
Description Pin Configuration
The uPD4364 is a high-speed, 8192-word by 8-bit static 28-Pin Plastic DIP or Minifiat
RAM. Its unique circuitry, using CMOS peripheral
circuits and N-channel memory cells with polysilicon ned T vee
resistors, makes the uPD4364 a very low-power device Az 2 ahwe
that requires no clock or refreshing to operate. ard 3 26 [ cE2
) . . g uj
Two chip enable pins are provided for battery backup :E : : :I::
application, and an output enable pin is provided for as e Ay
easy interface. Data retention is guaranteed ata power &7 OF
supply voltage as low as 2V (-xxL and -xxLL versions). 420 1 H Ao
A 9 20 [1 CEy
The uPD4364 is packaged in standard and slim 28-pin 19 [11/0g
plastic DIP, as well as plastic miniflat packages that are ) 1s puoy
plug-in compatible with 2764-type EPROM:s. } 4 ;':jg;
Gl ] 15 [0 1704
Features \70 el
O Single +5-volt power supply Orde@formation
0 FuIIy. static operation—no clock or refreshing Part Koaber Stndby Access
required { 3 Current {max) Time (max) Package
O TTL-compatible—all inputs and outputs e Xx T (Notes 14) 280 DIP
O Common 1/O using three-state outputs =3 ' P
O Oneoutput enable and two chip enable pins for easy, C-xxL 100 uA
application am 50 uA
O Datg retention voltage: 2 V min for -xxL and -x CX-xx 2mA (Notes 1,5  28-pin slim DIP
(psians Okl 1004
O Plug-in compatible with 2764-type EPROM a .
O Standard 28-pin plastic DIP 1#PD4364G-xx 2mA (Notes 1,4) 28-pin miniftat
O 28-pin 300 mil plastic slim DIP G-xxL 100 pA
O 28-pin plastic miniflat package @ GxxLL 50 A
Pin Identification I A Notes: _ ‘
Name Functlon ~ \ (1) The symbol “xx" in th.e part number denotes access time.
7 XX Access Time (max)
Ag-Ay2 Addry{ @ut 10 100 ns
1/01-1/0g Dajapubiput 12 120 ns
=F : : 15 150 ns
CF, (W input, active low It o

CEp We input, active high

[ (“\;ﬁt@t enable input

WE “NWrite enable input

GND Ground
Vee +5-volt power supply
NC No connection

B 4% 5 # #| 886-3-5753170

JEF 77 WL (i) 86-21-54151736

EHF ) HL (5 41) 86-755-83298787
Http:

www. 100y. com. tw

(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
G = Miniflat

(3) Part number example: uPD4384CX-12L denotes a 300-mil DIP
package, 120-ns maximum access time, and 100-¢A maximum
standby current.

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

(5) A 200-ns access time is not available in the CX package.
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uPD4364

B 4% 4 # # 886-3-5753170
JE 4% ) L~ (1it5) 86-21-54151736
JE 4% L - () 86-755-83298787

Http://www. 100y. com. tw

NEC

Block Diagram

As __{ L
i Memory Cell
Ag ] Address Row Array
Ay —] Butfer Decoder 256 Rows
Ao — 32 x 8 Columns
11—
A12 ] - |
01 nput [ Sensesswitch Output
5 Data Data
1708 Control golumn' Control
Address
Buffer
Ag A1A2 AzA4
[
OF
- U
D)
83-001754A
Absolute Maximum Ratings
Supply voltage, V¢c (Note 1) —-05t07.0V
Input voltage, V) (Note 1) -05VtoVgc +05V
Output voltage, Voyr (Note 1) —05Vio Vg +05V
Operating temperature, Topg 0to 70°C
Storage temperature, Tgrg —55 to 125°C

Power dissipation, Pp

1.0W

Notes:

(1) —3.0 V min (pulse width of 50 ns max)

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 Recommended DC Operating Conditions.

Capacitance
Ta =25°C; t=1.0 MHz

Limits
Parameter Symbol Min Typ Max Unit Test Conditions
Input C (1 pF V=0V
capacitance
Input/output Cio 8 pF V=0V

capacitance

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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Recommended DC Operating Conditions

Ta =010 +70°C

Limits
Parameter Symbol Min Typ Max Unit
Supply voltage Vee 45 50 5.5 v
Input voltage, low ViL -03 0.8 v
(Note 1)
Input voltage, high Viy 22 Veg+05 vV
Notes:
(1) —3.0 V min (pulse width 50 ns max)
DC Characteristics
Ta =010 +70°C; Voo =5 V £10%
Limits
Parameter Symbol Min Typ Max Unit Test Conditions
Input leakage I 1 wA Viy=0VtoVge
current
Output leakage I o 1 wA Vyo=0VioVge
current C¥1 =Vjgor
CEp= Vi or
%_= VlH or
WE = V|,
Operating lccat M mA CE =V
supply current CEp = Vi,
jo=0,
Min cycle
lcca2 5 10 mA TE=V,
CEy = V|H,
lio=0,
DC current
Iocas 3 5 mA CE;<02V,
CE;=Vgp —02V,
Vip<02V,
Vig= Ve =02V,
f=1MHz lj;o=0
Standby supply s 2 mA TE = Vjy or
current CE; = Vi
IsB1 (3 mA CE;=Vg-02V
CE;= Vg — 0.2V
Isg2 (3 mA CEy<02V
Output voltage, Vg 04 V g =21 mA
low
Output voltage, Von 24 V gy = -1.0 mA
high
Notes:

(1) uPD4364-10/10L.: 45 mA max
pPD4364-12/12L/12LL: 40 mA max
uPD4364-15/15L/15LL: 40 mA max
#PD4364-20/20L./20LL.: 35 mA max

(2) uPD4364-xx: 5 mA max
uPD4364-xxL: 3 mA max
uPD4364-xxLL: 3 mA max

(3) uPD4364-xx: 2 mA max
uPD4364-xxL: 100 A max
uPD4364-xxLL: 50 uA max
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NEC wPD4364

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

Limits
uPD4364 1PD4A364 uPD4364 uPD4364
-10/10L ‘127121121 -15/15L/15LL -20/20L/20LL
Parameter Symbol Min Max Min Max Min Max Min Max Unit
Read Cycle
Read cycle time tre 100 120 150 200 ns
Address access time taA 100 120 150 200 ns
CE access time tco1 100 120 150 200 ns
CEp access time tco2 100 120 150 200 ns
Output enable to output valid toE 50 60 70 100 ns
Output hold from address change ton 10 10 15 15 ns
Chip enable (CE4) to output in low-Z tz1 10 10 15 15 ns
Chip enable (CEp) to output in low-Z .22 10 10 15 15 ns
Output enable to output in low-Z forz 5 5 5 5 ns
Chip enable (CE;) to output in thz1 35 40 50 100 ns
high-Z
Chip enable (CEp) 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 (CE,) to end of write towz 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 toH 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 lgve|s: 08to24V
T s o 15 B A H ¥ 886-3-5753170
Output load: 1 TTL. gate and C, =100 pF JE 4% 77 Wi 1 (i) 86-21-54151736
Truth Table Ji: 4 T B (1) 86-755-83298787
£ CE, O WE__ Mods e, lec Http://www. 100y. com. tw
H X X X Not selected High-Z Standby
X L X X  Notselected  High-Z Standby
L H H H Doyt disable  High-Z Active
L H L H Read Doyt Active
L H X L Write Dy Active
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uPD4364

Timing Waveforms

Read Cycle No. 1(Address Access)

Write Cycle No. 1(WE Controiled)

[1] WE is a high tor a read cycle.

the l
Address )( *
taa |
[t —
Dout Previous Data Valid ) Data Valid
Note:

[2] The device is continuously setected; CE1 = OE = V|1, CE2 = VIn.

83-001755A

Read Cycle No. 2 (Chip Enable Access)

the

Address

Lz
‘4—-}-—!(;02—-»
l
CE2
tLz2 - EMZ?—O
10E —| |<—— tOHZ —
toLz:
High-Z High-Z
Comme =
Note: _
(1) WE is a high for a read cycle.
(2] The address inputs are valid prior to or with the E—EI low
and the CE2 transition high.
83-001756A
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wC

Address

A
E

| «——tpw———| toH
Din Data In Valid
\J High-Z /
Dout Data &
ﬁlwnzﬁ - low[t
Note:

[1] A write occurs during the overlap of a low C_E1 and a high CE2 and a low WE.
[2] CEy or WE {or CE3) must be high [tow] during any address transition.
[3] # OEis high the 1/O pins remain in a high impedance state.

B83-001757A

B 4% &1 # # 886-3-5753170

k4 ) HLF (i) 86-21-54151736

4% 1 B - H1) 86-755-83298787
Http:

www. 100y. com. tw
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N E C yPD4364

Timing Waveforms (cont)

Write Cycle No. 2 (C—E1 Controlled) Write Cycle No. 3(CE; Controlled)
twe |[¢————twe——————»
Address )( Address )L }(
taw taw
— | sl
& S\ A\ £// /
[ a-tAS -+ |
tew2

CE;:{!!!J/ ‘EEEE
\ ‘ CEz K

SN 77z || s

4—tDW— 4 tDH >

DIN Data In Valid
L
O Data In Valid
-«—tDW—| tDH
High-Z Dout High-Z
Dout

Note: — —_ Note:

m :_wrﬂegicurs during the ovcr!lp of a tow CE4 and a high CE2 and a fow WE. [1] A write occurs during the overlap of a low C_E1 and a high CE2 and a low WE.
[2] CE+1 or WE [or CE2] must be high (low) during any address transition. 121 EE1 or WE [or CE2] must be high [low] dufing any address transition.

83 001758A 83-001759A

B 4% A M # 886-3-5753170
JH: 0 LT (i) 86-21-54151736
JUE 457 7 L (5 H) 86-755-83298787

Http://www. 100y. com. tw
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vPD4364

Low V¢c Data Retention Characteristics
Ta=0t0+70°C

Limits
Parameter Symbol Min Typ Max Unit Test Conditions
Data retention  Vgepry 2.0 56 V CEy=Vge—02V
supply voitage CEp=Vec—02V
Vocpre 2.0 56 V CE=02V
Data retention  IgcpR1 1 @ wA VC'EC =30V
supply current 1=V — 0.2V
CEp=Vgg—02V
Icoorz 1 @ wA Veg=30V
CEp<02V
Chip deselect to  tcpg 0 ns
data retention
time
Operation tp tre ns
recovery time Note 3
Notes:

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

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

(3) trc is read cycle time.

Data Retention (CE; Controlied)

|- tcDR-#-|«—— Data Retention Mode —| -ty

[1) CE2 must be equal to or higher than Vo —~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)

tcon

Vee
45V ——— =

CE2 ViH
Vecor i\
iL ~— —

Note:

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

83-001761A

B 4% A M # 886-3-5753170
W% 7 -k #F) 86-21-54151736
4% ) L T8 1) 86-755-83298787

Http://www. 100y. com. tw
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