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2,048 x 8-BIT

NEC Electronics Inc. STATIC CMOS RAM

Revision 3

Pin Configuration

Description
The PDA446 is a high-speed, low-power, 2048-word by 8-
bit static CMOS RAM fabricated with advanced silicon- ‘7E ' N EVCC
gate CMOS technology. A unique circuitry technique ::E ; 2
makes the uPD446 a very low operating power device A« abhwe
which requires no clock or refreshing to operate. Mini- asl]s 20D oE
mum standby power current is drawn by this device A2(s § 19 P Ao
when CS equals Vcc independently of the other input "E 7 g 1wps
levels. Data retention is guaranteed at a power supply v ds " g:;g:
voltage as low as 2 V. e 15 P 1/06
The uPD446 has a standard 24-pin dual-in-line package Zﬁ;g . " g:ﬁgj
and is plug-in compatible with 16K EPROMSs.
The uPD446 is also packaged in a minifiat package pro-
viding high density application. Pin Identification
Features No. Symbol Function
1-8, 19, Apg-Ap Address input
0 Single +5V supply 2223
O Fully. stgnc operation — no clock or refreshing 9-11,13-17  1/04~1/0g Data input / output
require — _
[0 TTL compatible —all inputs and outputs 8 s Chip select
0O Common /O using three-state output 20 O Output enable
{0 OE eliminates need for external bus buffers 21 WE Write enable
O Maxaccess/ mi.n cycle times down to 150 ns 2 Veo Power (+5V)
O Low power dissipation - D
— Active: 38 mA max GNO
— Standby: 10 uA max
{1 Data retention voltage: 2V min Performance Ranges
1 Operating temperature range: —40°C to +85°C
{0 Standard 24-pin plastic package ‘,‘?f’m:' ‘1’1':“" Powsr Supply (Max}
(uPD446C) Device {Max)  (Min)  Aclive  Standby
g :’AI}JQ;:N Comﬁa“b'fe W';!ht:ﬁ(;( EP_?OMS'S#P:?“&) uPD446C-3, 4466-15 50ns  150ns  38mA  (Note1)
M'D'B 4%2?" age for high density application uPD446C-2, 4466-20 200ns  200ns  30mA  (Note 1)
O Lversion uPDA46C-1, 446G-25 250ns  250ns  26mA  (Note?)
— Standby current 1.0uA max at 60°C ) uPD446C, 446G-45 450ns  450as  18mA  (Notel)
for battery backup operation Note:
(1) pPD446C-L/-1L/~2L/-3L, uPD446G-45L/25L/20L/15L
Ty =25°C, 0.2A
Ta =60°C, 1.04A
To=85°C, 10A
uPDA4BCI~11-2/ -3, uPD446G-45/25/ 20115
Ta=25°C, 1.04A
Ta =60°C, 5.0A
To =85°C, 10A
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Block Diagram Recommended DC Operating Conditions
TA = -40to +85°C
:: ] — - Limits
As —1 address Row Ceit Aray Parameter Symbol Min Typ Max Unit
A7 —] Butter Decoder 128 Rows
:: — 128 Columns Supply voltage Vee 4.5 5.0 5.5 v
A — - Input voltage low ViL -0.3 0.8 v
Input voitage high Viy 2.2 Veg +0.3 v
U Input : SenseSwitch [] Output | | :
: Control — Duta DC Characteristics
1/0g Decoder M Ta= —40t085°C, Voo =5V10%
] I Limits Test
Address Parameter Symbol Min Typ Max Unit Conditions
T T 1 Input leakage 14 1 pA  Viy=0VioVee
Ag A Az A3 current
_ 1/0 leakage lwo 1 pA Vi p=0VtoVoe
CS—DC current ES=vyyor
x ] _Q_E_= VIH ar
ﬁ—g 1) WE=V)_
~\ Operating lccat m M mA TS=vy,
Ws‘«&o——-——«-d_f supply current lyyo=0V min
830018404 cycle
Operating loca2 5 10 mA CS=v,
Absolute Maximum Ratings supply current 'C' u/r?(;?\/ be
Power s voitage, Vi . —
upply voltage, Vg 70V Standby supply locs 002 (2] @b C5=Vge-02V,
input voltage, Viy -0.3t0 Vg +0.3V current Vin=0VtoVge
Output voitage, Voyr -0.3to Ve +0.3V Output voltage  Vg_ 04 V g =2.0mA
Operating temperature, Topa _40t85°Cc W
Storage temperature, Tstg ~5510 125°C g;tr?“' voitage  Voy 24 vV loy=-1.0mA
Comment: Exposing the device to stresses above those listed in Abso- Notes:

lute Maximum Ratings could -ause permanent damage. The device is
not meant to be operated 'nder conditions outside the limits de-
scribed in the operational sections of the specification. Exposure to
absolute maximum rating conditions for extended periods may affect

devica reliability.

Capacitance
Ta=25°C, f=1MHz ;

Limits Tost
Parameter Symbol Min Typ Max  Unit Conditions
Input Cin 6 pF ViN=0V
capacitance
input/output  Cyso 8 pF Viso=0V
capacitance

(1) PD446C-3/3L, xPD446G-15/15L: 25 mA typ, 38 mA max
uPD446C-2/20, uPD446G-20/20L: 20mA typ, 30 nA max
uPD446C-1/1L, uPD446G-~25/25L: 18 mA typ, 26 mA max
uPD446C ! -1, uPD446G-45/45L: 12 mA typ, 18 mA max

(2) uPDA4BC-L1-1L7-20L7-3L uPD446G-45L/25L/20L/15L

Ty =25°C, 0.2,A
\TA = 60°C, 10HA
TA=85°C, 10uA
uPD446C/~1/-2/-3, uPD446G-45/25/20/15
Ty =25°C,1.0uA
Ta=60°C,50uA
Tp =859C, 10uA
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AC Characteristics
Ta= — 4010 85°C, Voo =5V = 10%

4PD446C-3 «PD446C-2 PD446C-1 uPD446C
uPD446G-15 uPD446G-20 uPD446G-25 1PD446G-45
Parameter Symbol Min Max Min Max Min Max Min Max Unit
Read Cycle
Read cycle time tre 150 200 250 - 450 ns
Address access time laa 150 200 250 450 ns
Chip select access time tacs 150 200 250 450 ns
Output enable to output valid toe 75 100 120 150 ns
Output hold from address change ton 15 15 15 15 ns
Chip select to output in Lo-Z fcz 10 10 10 10 ns
Qutput enable to output in Lo-Z toLz 5 5 5 5 ns
Chip deselect to output in Hi-Z tenz ~ 50 60 80 100 ns
Qutput disable to output in Hi-Z lonz 50 60 80 100 ns
Write Cycle
Write cycle time twe 150 200 250 450 ns
Chip select to end of write tow 120 150 180 210 ns
Address valid to end of write taw 120 150 180 210 ns
Address setup time tas 0 0 0 0 ns
Write pulse width twp 90 120 150 180 ns
Write recovery time twh [t} 0 4 1} s
Data valid to end of write tow 50 60 80 100 ns
Data hold time toH 0 0 0 0 ns
Write enable to output in Hi-Z twHz 50 60 80 100 ns
Output active from end of write tow 10 10 10 10 ns
AC Test Conditions Timing Waveforms
Input puise levels 0822V
Input pulse rise and fail time 10ns Read Cycle No. 1
Timing reference levels 1.5v tac
Output load 1TTL + 100 pF Adcress —4 — ) & =
< IANNANANANNY 777774
Truth Table ' e —to——
S O WE MODE "o lec Oour — A
H X X Not selected Hi-Z Standby Notes:
L H H Notselected  Hi-Z Active ™ WEfsnightorrmadcycles.
(2) Device is continuously selected, CS= V).
L L H Read Doyt Active 83008414
L X L Write Din Active
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Timing Waveforms (cont)

Read Cycle No. 2

ne
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Notes:
() WE Is high for read cycles.
(2) Address valid prior to or coincident with TS transition low.
83-00W42A
Write Cycle No. 1 -
Addrees X 3
o 777773 [ANNANANRNAY
i
S ANMAMVIINY y JAIATIIIIIIIIIA
e T
Dour STy b
A 47 &7 A7 A tow [
o R — oo
Notes:

(0 WE must be Moh during all address transitions.
(2 Awrite accurs during the overtap of a low CS snd a low WE.
(%) twn is measured from the earfier of TS or WE going high to the end of write cycle.

(@ if the TS low transition accurs simuttunecusly with or siter the WE low transition,
output butfers remain in a high impedance state.

230018434
Write Cycle No. 2
Address — 4Xl
ft———— oy —————f
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tm
—
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Notes:

) WE must be high during ali sddress transitions.

{2 A write cocurs during the overiap of a low TS and s tow WE.

@ twr s measured from the sartier of TS or WE going high to the and ot write cycle.

@ 1t the T3 low traneition cocurs simultencously with or after the WE low transition,
output buffers remain in & high impedance state.

(%) TE Is continuously low.

7-4

Low V¢ Data Retention Characteristics
Ta= - 401085°C

Limits Tost
Parameater Symbol Min Typ Max Unit Conditions
Dataretention Vecor 2.0 V. Viy=0VtoVgc,
supply voltage CS=Vg¢
Data retention  lccpR 0o (1 uA  Viy=0VioVge,

supply current CS=Vgc,
Vee=3.0V

Chip deselection tcpp 0 ns

1o data retention
mode

Operation R the ns
recovery time

Note:
(1) uPD446C-L/-1L/-2L1~3L , uPD446G~45L/25L/20L/15L
Ta=25°C,0.24A
Ta=60°C, 1.0A
Ta=85°C, 10uA
uPD446C/-1/~2/-3, uPD446G-45/25/20/15
Ta=25°C, 1.0pA
Ta =60°C, 5.0uA
To=85°C, 10uA

Low Vo Data Retention




