W‘: yPD4464
. 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
Fult CMOS storage cells with six transistors make the
uPD4464 a very low-power device that requires no :3]‘:!"
clock or refreshing to operate. Hce,
Two chip enable pins are provided for battery backup g:'
application, and an output enable pin is included for A;
easy interface. Data retention is guaranteed at a power o
supply voltage as low as 2 volts. 21 [ a0
[ TE;
The uPD4464 is available in standard 28-pin plastic DIP 3.,01,
or miniflat packaging. (1107
Ovos
Features P /0s
[Jv04
O Operating temperature range: —40 to 85°C #3-001669A

0 Single +5-volt power supply
O Fully static operation — no clock or refreshing

£z
Pin |@cation

required ~7
O TTL-compatible inputs and outputs Syt Function
O Common 1/0 using three-state output MB Address inputs
O One output enable pin and two chip enable pins 7oy Data inputs/outputs
for easy application @ - -
H - E I
O Data retention voltage: 2 V minimum Chfp enable (athve Irfw)
O Standard 28-pin plastic DIP or miniflat packagj 2 Chip enable (active high)
OE Output enable
Ordering Information N WE Write enable
Access  Active  Standby % GND Ground
Time Current Current
Part Number (max) (max) (max)  { Fackeg Vee +5-volt power supply
WPDMBICTE 0ns 4OmA_ 104A/) \BailgasticDP MO No connection
C-15 150 ns 40 mA .
ca__ms HmA Absolute Maximum Ratings
4PD4464C-12L 120 ns 40 mA % 28-pin plastic DIP Power supply voltage, Vog (Note 1) ~05t0+70V
C15L 150 ns 0m input voltage, Vi (Note 1) ~0.51t0 Vgg +05V
C-20L 200 ns 35&&0 Output voltage, Voyr (Note 1) —05t0 Vg +05V
uPDA464G-12 120 ns N>""10pA  28-pin plastic Operating temperature, Topg —40 10 85°C
G5 150ns minifiat Storage temperature, Tgyg —55 10 125°C
G-20 200 ns Bme Power dissipation, Pp 1.0W
pPD4464G-12L 120 ns 40 mA 1uA(at  28-pin plastic Notes:
G15L 150 ns 40 mA =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

uPD4464
Block Diagram DC Characteristics
Ta =—40 to0 85°C; Voo =+5.0 V £10%
As = = Limits
:‘ _— Memory Celt i T e
Ay 1 address Row Array Parameter Symbol Min Typ Max Unit Test Conditions
Ag —
per Rl I el I oY o Input leakage I, 1 uA Viy=0VtoVgg
Al - || current
l 1/0 leakage g 1 wA Vyo=0VioVee
current CEi=Vjyor
Vo1 input [ Sense/Switch output [ | CEa =V or
5 oute ] Column o O_E - V|H or
08 Control e Centrol | WE= V| L
Operating lccat 40 mA CE=V;
v supply current (Note 1) CEy = Viy;
Butior hig=0
(min cycle)
Aq A1A2 AsAs Icca2 5 10 mA CE=V
CEy=Vu;
TE 2= VIH;
5 j )—' liro=0
cez j:)_ (dc current)
M Standby Iccst 0004 10 pA CE=Vgo—02V;
f — ] ﬂD* supply current (Note 2) CEy=Vgg—02V
WE ————t loos2 0004 10 pA CEp=02V
B83-001754A (Note 2)
. Output Voo 04 V lgp=21mA
Recommended DC Operating Conditions  yyitage, low
Ta=—401085%C Output Vou 24 V lon=—10mA
Limits voltage, high
Parameter Symbol Min Typ Max Unit  Notes:
Supply voltage Voo 45 5.0 5.5 v (1) uPD4464-20/-20L: 35 mA max
Input voltage, low ViL -03 0.8 v (2) uPD4464-12L/-15L/-20L; 1.0 uA max (—~40 to 60°C)
(Note 1) 0.2 uA max (—40 to 25°C)
Input voltage, high ViH 2.2 Vec+05 Vv
Truth Table
Notes: — — — 70 "
(1) —3.0 V minimum (pulse width = 50 ns maximum) CEy CE O We Mods ce
H X X X Not selected High-Z  Standby
Capacitance X L X X Notselected  High-Z  Standby
Ta=257C; 1= 1.0 MHz L H H H Doydisabled HighZ Active
_ timhs L H L H Read Dour  Active
Parameter Symbol Min Typ Max Unit Test Conditions L H X L Write Din Active
Input capacitance Ciy 6 pF Vy=0V
Notes:
1/0 capacitance Ciso 8 pF Vijjo=0V
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N E C 4PD4464

AC Characteristics
Ta =—4010 85°C; Voo =+5.0 V £10%

Limits

1PDA4B4-12 1PD44B4-15 1PD4464-20
Parameter Symboi Min Max Min Max Min Max Unit Test Conditions (Note 1)
Read Cycle
Read cycle time tre 120 150 200 ns
Address access time taa 120 150 200 ns
CE access time tcot 120 150 200 ns
CE; access time tco2 120 150 200 ns
Output enable to output valid toF 60 75 100 ns
Output hold from address change  tgy 10 10 10 ns
Chip enable (CE4) to output in tLz1 10 10 100 ns
low-Z
Chip enable (CEp) to output in 72 10 10 10 ns
low-Z
Output enable to output in toLz 5 5 5 ns
low-Z
Chip enable (CE4) to output in tHz 40 75 100 ns
high-Z
Chip enable (CEp) to output in thHz2 40 75 100 ns
high-Z
Output enable to output in high-Z  touz 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 (CEy) to end of write tow, 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 twp 70 100 140 ns
Write recovery time twR 5 5 5 ns
Data valid to end of write tow 50 70 80 ns
Data hold time toH 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 levels = 0.8 V t0 2.4 V; input pulse rise and fall times
=5 ns; timing reference levels = 1.5 V; outputioad = 1 TTL gate
and C_ = 100 pF.
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«PD4464

NEC

Timing Waveforms

Read Cycle No. 1 (Address Access)

- XX

| ———————tap —————»|

t
OH

Dout Previous Data Valld )

Data Valld

Note:_
[1] WE is a high for a read cycle.
[2] The device Is continuousty selected; CE1 = OE = Vi, CE2 = Vin.

83-001755A

Read Cycle No. 2 (Chip Enable Access)

Write Cycle No. 1 (WE-Controlied)

X

- e—1CO1—|
Lzt tHZ1
1
w [LLII/F AN
W22 |e tHz2
°E\;;;;;\ ];;;/;Z
t0E—e{  |w—TOHZ—o]
oLz
High-Z High-Z
Dout Oata Valid  p——
Note:
[1] WE is a high for a read cycle.
[2] The address inputs are valid prior to or with the CE4 low
and the CE2 transition high.
83-001756A

Address

cs,’ffff;/ \0555\
[o-tAg ojo————twp ———  [e—iwrR

WE 5‘ 7‘

tow——= tDH
Din Data In Valid

Q High-Z

4twnz:| —|tow

Dout Data L

[l

Note:
[1] A write occurs during the overlap of a low CE1 and a high CE2 and & low WE.

[2) CEy or WE {or CE2] must be high [low] during any address transition.
31 it OFEis high the i/O pins remain in a high impedance state.

83-001757A
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N E C uPD4464

Timing Waveforms (cont)

Write Cycle No. 2 (CE y-Controlled) Write Cycle No. 3 (CEp-Controlled)
twe | twe |
Address 3L Address )( *
tAw - AW —————|
tas tewi—| twR _{; tcwt ———
o iﬁg £ = \\\\\ L£// /
— tas twR.

W2 m_.

cEz y N

Y AN

- 777 | | =z
‘%—npwﬁi'oﬁ O Data In Valld *

High-Z
High-Z Dout 2
Dour
Note: — — Note: — —
m ﬂmh 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 CE1 and a high CE2 and a low WE.
[2] CEj or WE [or CE2] must be high [low] during any address transition. [2] CE1 or WE [or CE2] must be high [low] during any address transition.
83-00500A
83-004999A
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uPD4464

Low Vcc Data Retention Characteristics

Ta = —40 to 85°C

Data Retention (CE 4-Controlled)

- Limits
Parameter Symbol Min Typ Max Unit Test Conditions
Data retention Vggpry 2.0 55 V CEj=Vge—02V
supply voltage CEz= Vg — 02V
Vecorz 20 55 V CE=02V
Data retention IccpRy 0003 10 A &c =30V,
supply current (Note 1) 1=Vgc—02V,;
CEa =V —02V
orCE; <02V
lgcorz 0003 10 wA Voge=30V, 2 Toe other s (Adaresses, OF WE, /041 oam be o n
.| = 1 » . 1] T in) y ] y
(Note!)  CEp=02V high impedance stte, Hemnbeine
83-001760A
Chip deselect  tcpr 0 ns .
to data reten-
tion time Data Retention (CEz-Controlled)
Operation R tre ns

recovery time

Notes:

(1) uPD4464-12L/-15L/-20L: 1.0 4uA max (—40 to 60°C)
0.2 #A max (—40 to 25°C)
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Vee
sV

CE2 Vin
Vccor

v

Note:

tcor—

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

83-001761A
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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