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2,048 x 8-BIT

NEC Electronics Inc. STATIC CMOS RAM

Revision3

Description

The uPD446 is a high-speed, low-power, 2048-word by 8-
bit static CMOS RAM fabricated with advanced silicon-
gate CMOS technology. A unique circuitry technique
makes the uPD446 a very low operating power device
which requires no clock or refreshing to operate. Mini-
mum standby power current is drawn by this device
when €S equals Vgg independently of the other input
levels. Data retention is guaranteed at a power supply
voltage aslow as 2V.

The uPD446 has a standard 24-pin dual-in-line package
and is plug-in compatible with 16K EPROMs.

The uPD446 is also packaged in a miniflat package pro-
viding high density application.

Features

[ Single +5V supply

[ Fully static operation — no clock or refreshing
required

O TTL compatible —all inputs and outputs

O Common I/0 using three-state output

[0 OE eliminates need for external bus buffers

1 Max access/min cycle times down to 150 ns

O Low power dissipation

— Active: 38 mA max
— Standby: 10 4A max
Data retention voltage: 2V min
Operating temperature range: —40°Cto +85°C
Standard 24-pin plastic package
{uPD446C)
Plug-in compatible with 16K EPROMs (uPD446C)
Minifiat package for high density application
(uPD446G)
L version
— Standby current 1.0uA max at 60°C
for battery backup operation

O 0o bod

Pin Configuration

I 5 T\ 2Pvee
as 2 230 Ag
as 3 22 [1Ag
As]a 210 WE
Azs 20 [1 OF
ads € wDao
a7 S wpos
2
Ac]s 17 1/0s
17019 16 [0 1707
10z [ 10 15 D 1/0s
1103 (] 11 14 1/0s
GND 12 13 [ 1/04
83-001639A
Pin Identification
No. Symbol Function
1-8, 19, Ag-Aqg Address input
22,23
9-11,13-17 t/04-1/0g Data input /autput
18 cs Chip select
20 OF Output gnable
2t WE Write enable
24 Voo Power (+5V)
12 GND GND

Performance Ranges

Access Cycle

Time Time Power Supply (Max)
Device {Max)} {Min} Active  Standby
uPD446C-3, 446G-15 150ns 150 ns 38mA  (Note 1)
uPD446C-2, 446G-20 200ns 200 ns 30mA  (Note 1)
uPD446C-1, 446G-25 250ns 250 ns 26mA  (Note 1)
pPD446C, 446G-45 450 ns 450 ns 18 mA (Note 1)

Note:
(1) uPD446C-L/-1L/-2L1-3L, uPD446G-45L/25L/20L/15L
Ta=25°C,0.2uA
Ta=60°C, 1.0pA
Ta =85°C, 10uA
uPD44BC/-1/-2/-3, uPD446G-45/25/20/15
Ta=25°C, 1.0pA
Ta=60°C,5.0uA
Ta=85°C, 10uA
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{ute Maximum Ratings could cause permanent damage. The device is
not meant to be operated under conditions outside the limits de-
scribed in the operational sections of the specification. Exposure to
absolute maximum rating conditions for extended periods may affect
device reliability.

Capacitance
Ta=25°C, f=1MHz

L Test
Parameter Symbol Min Typ Max Unit Conditions
Input Cin 6 pF ViN=0V
capacitance
Input foutput ~ Cy,q 8 pF Viso=0V
capacitance

yPD446
Block Diagram Recommended DC Operating Conditions
TA= —40to +85°C
Ay — - - Limits
x ] Address Row Cell Array Parameter Symbol  Min Tvp Max Unit
27— eutter Decoder 128 Rows
:a —] 128 Columns Supply voltage Vee 4.5 5.0 5.5 v
o —]
Ao — Input voltage low ViL -03 0.8 v
l l Input voltage high Vi 2.2 Voo +0.3 v
L] input [ SenseSwitch [ Output DC Ch
: Data Data aracteristics
H Col
113e Comtol L 1 Decodr | ™™ Ta= - 401085°C, Voo =5V = 10%
Limits Test
Agd;'m Parameter Symbol Min Typ Max Unit Conditions
uffer
Input leakage 1 1 uA Viy=0Vio Ve
Ao A1 Az As current
_ 1/0 leakage o 1 pA  Vi0=0VtoVeo
s> current Ts=viyor
9£= Vg or
L Operating IccAt m (M mA CS=v,
WE 33 supply current li70=0V min
830016404 cycle
Operating Icca2 5 10 mA CS=V,
Absolute Maximum Ratings supply current ir0=0Y oc
Power supply voltage, Vo 7OV Standoy supply locs 002 (2) wA C5=Vge-02V,
input voltage, Viy -0.3toVee +0.3V current ViN=0Vto Vg
Output voltage, Voyt -0.3t0Vgp +0.3V Output voltage Vg 0.4 Vo lgr=2.0mA
Operating temperature, Tppg —40 10 85°C low
Storage temperature, Ts7g —5510125°C El‘gﬁ utvollage Voy 24 V. loy=-10mA
Comment: Exposing the device to stresses above those listed in Abso- Notes:

(1) uPD446C-313L, uPDA4EG-15/15L: 25 MA typ, 38 mA max
uPD446C-2/2L, uPD446G~20/20L: 20 mA typ, 30 mA max
uPDA446C-1/1L, uPD446G-25/25L: 18 mA typ, 26 MA max
uPD446C | -L, uPD446G-45/45L: 12 mA typ, 18 mA max

(2) uPDA46C-L/-1L/-2L/-3L . uPDA46G-45L/25L/20L /151

Ta=25°C, 0.2A
Tp=60°C, 1.0pA
Tp=85°C, 10uA
uPDA446C/-1/-2/-3, uPD446G-45/25/20/15
Tp=25°C, 1.0pA
Tp=860°C, 5.04A
Tp=85°C, 10A
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AC Characteristics
Ta= —-401085°C, V=5V x10%

4PDA46C-3 4PD448C-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 taa 150 200 250 450 ns
Chip select access time tacs 150 200 250 450 ns
Output enable ta output valid tor 75 100 120 150 ns
Output hold from address change toy % 15 15 15 ns
Chip select to output in Lo-Z fcLz 10 10 10 10 ns
Output enable ta output in Lo-Z toLz 5 5 5 5 ns
Chip deselect to output in Hi-Z tenz 50 60 80 100 ns
Output disable to output in Hi-Z tonz 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 putse width twp 90 120 150 180 ns
Write recovery time twr 0 0 0 0 ns
Data valid to end of writg tow 50 60 80 100 ns
Data hold time tpH 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 pulse levels 081022V
Input pulse rise and fall time 10ns Read Cycle No. 1
Timing reference levels 1.5V ta
Output load 1TTL +100pF Addross ( X
et g ton
[ZZANNANNNANAN Y
Truth Table O e S
CS OF WE MODE 1o lee Dour
H X X Not selected Hi-Z Standby Notes:
L H H Natselected  Hi-Z Active ® WElshighlorreadcycles.
{2) Device is continuously selected, CS= V1.
L L H Read Doyt Active 83006414
L X L Write Din Active
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Timing Waveforms (cont)

Read Cycle No. 2
the
S T
m'm.z-—
ANAANRANNNRS 77777

fe—tor: fetonz—=]

Notes:
(D WE s high for read cycles.
(2) Address valid prior fo or colncident with CS transition low.

830018424
Write Cycle No. 1
Addtess K — ]
& 7777777 FAAANRRRNRNNNY
AW 'cw
& AANATN LA 77777
4—-]‘“ ety twvn el
wE AN VR S P
a—tow
o FEFTYD————

Notes:

) WE must be high during all address transitions.

(2) Awrite occurs during the overiap of a low CS and a low WE.

(3) twR Is measursd trom ths earller of CS or WE going high to the end of write cycle.

@) Hthe CSilow occurs with or after the WE low transition,
output buffers remain In a high Impedance state.
83.001843A
Write Cycle No. 2
"WC
Address | 8  {
1
st
CENAANARNANRY 77, 7
_ s ‘—’l ety twa
WE
s M
D,
hadd tow | ton
D K J00000000KX
Notes:

m ‘WE must be high during ail address transitions.
(2) A write occurs during the overlap of a low CS and a low WE.
(3) twr is measured from the earller of CS or WE going high to the end of write cycle.

(4) 1 the TS low transition occurs simultaneously with or after the WE low transitian,
output buHers remain in a high Impadance state.

(5) OE is cantinuously low.
830016444
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Low V¢ Data Retention Characteristics
Ta= —401085°C

Limits Tost
Parameter Symbol Min Typ Max Unit Conditions
Data retention ~ Vgepr 2.0 V. Viy=0Vto Vg,
supply voltage CS=Vge

Data retention  Igopr 0 () wh Viy=0VioVge,
supply current CS=Vge,
Vee=3.0V

Chip deselection topr 0 ns
to data retention
mode

Operation tr the ns
recovery time

Note:
(1) uPD446C-L/-1L1-2L/-3L , uPD446G-45L/25L/20L115L
Ta=25°C,0.2,A
Ta=60°C, 1.0pA
Ta=85°C, 10A
uPDA448C/-1/-2/-3, uPD446G-45/25/20/15
Ta=25°C, 1.0pA
Ta=60°C, 5.0uA
Ta=85°C, 10uA

Low V¢¢ Data Retention




