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NEC Electronics Inc. STATIC CMOS RAM

Revision 3

Description Pin Configuration

The uPDA446 is a high-speed, low-power, 2048-word by 8-
hit 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 ta operate. Mini-
mum standby power current is drawn by this device
when CS equals V¢ independently of the other input
Jevels. Data retention is guaranteed at a power supply
voltage as lowas 2V.

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

430016384
The uPD446 is also packaged in a miniflat package pro-
viding high density application. Pin Identification
Features No. Symhol Function
1-8, 19, Ag-Aq Address input
_I Single +5V supply 22,23
T Fully static operation — no clock or refreshing a1 1317 1/01-1/0g Data input /autput
required = -
O TTL compatible — all inputs and outputs 8 s Chip sslect
O Common |/0 using three-state output 0 Ot Output enable
1 OE eliminates need for external bus buffers 2 WE Write enable
I Max access/min cycle times down to 150 ns 2 Vee Power (+5V)
M Low power dissipation m GND )
— Active: 38 mA max
— Standby: 10 #A max
71 Data retention voltage: 2V min Performance Ranges
7 Operating temperature range: —40°C to +85°C
0] Standard 24-pin plastic package ‘.f,‘::’ ';{x Power Supply (Max)
{uPD446C) Device {Max} IMin]  Active  Standby
O Plug-in compatible with 16K EPROMs («PD446C) 4PDA46C-3, 4466-15 BOns  150ns  38mA  (Note1)
d m;,"o'giég?ckage for high density application LPDA46C-2, 4466-20 200ns 2000 30mA  (Note )
C L version uPD44BC-1, 4466-25 250ns  250ns  26mA  (Notel)
— Standby current 1.0pA max at 60°C 1PD446C, 446G-45 45Gns  450ns  18mA  (Note1)
for battery backup operation Note:

() uPD446C-L!-1Lf-2L{1-3L, uPD446G-45L/25L120L/15L
Ta=25°C, 0.2pA
Ta=60°C, 1.0pA
Ta=85°C, 10uA
uPD44BC/ -11-2/-3, uPDA4BG-45/25/20/156

Ta=25°C, 1.0pA
Ta =60°C,5.0uA
Ta=85°C, 10uA
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NEC

uPD446
Block Diagram Recommended DC Operating Conditions
Ta= — 4010 +85°C
Ay —] ] || Limits
Aj —
PYS Row Coll Array Parameter Symbel  Min e Max Untt
fr— “outer Dacoder 128 Rows
:: — 128 Columns. Supply voltage Vg 4.5 5.0 5.5 v
Ao — — Input veltage low VL -03 0.8 v
| I input voltage high Vi 2.2 Voo +0.3 v
u:o. Input || SenseSwitch | Output
: el o ota DC Characteristics
1108 —  Decoder | Ta= —401085°C, Voo =5V =10%
Limits Test
Agalr'o;s Parametor Symbol Min  Typ Max Unit Conditions
U
Input leakage I 1 pA Viy=0V10Veg
Ag A1 A2 Aa current
_ |/0 leakage o 1 uA Vi, 0=0V10Vee
CS‘D current TS=Vyor
OE=Vjgor
TN Operating lecar M mA TS=vy,
WE Clarwes? supply current li7o=0V min
BIOMEA0A cycle
Operating lecaz 5 0 mA CS=v,
Absolute Maximum Ratings supply current /g=0vDC
current
Power supply voltage, Vo 70V Standoysupply lcos 002 (2) uA CS=Vgo-02V.
Inpul voltage, Viy -0.3to Vg +0.3V current ViN=0VtoVgg
Dutput voltage, Voyt -0.31eVpe +0.3V Output voltage Vg, 0.4 Vo g =2.0mA
Dperating temperature, Typg —4{t0 85°C low
Slorage temperature, Tsyg —5510125°C Ei”gt"]’”‘ voliage Vou 24 V. lon=-1DmA
Comment: Exposing the device to stresses above those listed in Abso-  yatae:

lute Maximum Ratings could cause permanent damage. The device is
not meant to be operated under cenditions outside the limits de-
scribed in the operational sections of the specification. Exposure to
absolute maxirnum rating conditions for extended periods may affect
device reliability.

Capacitance
Ta=25°C, f=1MHz

o tmts Tt
Parameter Symbol Min  Typ Max  Unit Conditions
Input Cin 8 pF Vin=0V
capacitance
Input/output Gy, g 8 pF Visg=0V
tapacitance

{1) uPD446C-3/3L, uPD446G-15/15L: 25 mA typ, 38 mA max
uPD446C-2/2L, uPD446G-20/20L: 20 mA typ, 30 mA max
uPD446C-1/1L, uPD446G-25/25L; 18MA typ, 26 mA max
uPD448C /-1, uPDM46G~45/451.: 12 mA typ, 18 mA max

2) uPD446C-L/-1L/-2L/-3L  uPDA46G-45L /251 /20L 1151

Ta=26°C,0.2A
Ta=60°C, 1.0yA
Ta=85°C, 10pA
uPD448C/-1/-2/-3, uPD446G-45/25/20/15
Ta=25°C,1.0uA
Ta=60°C,5.0A
Tp=86°C, 10uA
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N f C uPD446

AC Characteristics
Ta= —401085°C, Voo=5V=10%

uPD446C-3 4PD446C-2 PD448C-1 uPDA48C
uPD4460-15 1PD446G-20 1PD448G-25 uPD446G-45
Paramsler Symbol Min Max Hin Max Min Max Min Max Unit
Read Cycla
Read cycle time tRe 150 200 250 a50 ns
Address access time taa 150 200 250 450 ns
CTip-éelecl access time tAcs 13D 200 250 450 nsg
QOutput enable to output valid top 75 100 120 150 ns
Qutput hold from address change ton 15 5 15 15 ns B
Chip select to output in Lo-Z oz 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 tonz 50 60 &0 100 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 tew 120 150 180 210 ns
Address valid to end of write taw 120 150 180 210 ns
Address setup time 1as 0 0 0 0 ns
Wite pufse widlh wp ) 120 150 180 ns
Write recovery lime twr 0 0 0 0 ns
Data valid to end of write Ipw 50 60 80 W0 ns
Data hold time IpH 0 0 ] 0 ns
Write enable to putput in Hi-Z twhz aD 60 80 100 ns
Outpul active from end of write tow 10 10 10 10 ns
AC Test Conditions Timing Waveforms
Input pulse levels 08022V
Input pulse rise and fall time s Pead Gycle No.?
Timing reference levels 1.5V tac -
. Output load 1TTL +100pF Adrmss 4 X
. he——tpa———] ton
é [ZANANRARANNY Y
. Truth Table T e s
: TS ©OF WE MODE 1o lee Baur
H X X Not selected Hi-Z Standby Notes:
L H H Notselected  Hi-Z Active ™ WElshighfor read cycles.
(2 Device is continuously selected, TS = ViL.
L L H Read Ogut Active B30cnRIA
L X L Write Din Active
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NEC

Timing Waveforms (cont)

Read Cycle No. 2

Low Vg Data Retention Characteristics
Ta= — 4010 85°C

tr
s X Sox
e — ] o
LF for la—tonz—=|
b Y
Aour ——(X}E —

Notes:
(0 WE Is high for read cycles.
{2) Address valid prior fo or colncidant with TS transitlon low.

B3-001B424

Wrlte Cycle No.1

Adcrens K_ 3
LI PAMANANNRNA Y
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[t ot
WE w"i X Bl A oz
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Notes:

{ WE mums be high during all address transitions.

{2) Awrlts accurs duting tha cveriap of a low CB and a low WE.

{3) twn Is meanured from ths sarilsr of CS or WE going high to the and of write cycle,

@) 11he TSlow ooours y with or after the WE low fransition,
output badiers main In @ high Impsdance stats.

830018434
Write Cycle No. 2

Ak s - ¥

EENNANRNNY T
e DTN
WE 4

5 e

Pour tow | lom

K X00000000K
Nates:

) WE must be high during ail address transitions.

@ A wite occurs during the overdap of a low CS and a low WE.

(3) twr is maasured from the earlier of C3 or WE gaing high 1a the and of write cycle.

(4) 1 the T3 low i ly with or atter the WE low transition,
output buftsrs remain in a high Impedance state,

(5) OF is cantinuoualy low.

B300M644A
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Limits Tost
Paramater Symbol Min  Typ #ax Unit Conditions

Dafaretention  Voepr 2.0 Vo Vin=0VieVge,
supply voltage CS=Vgp

Dataretention  lgopr 001 (1) pA Vy=0VioVgp,
supply current CS=Vge.
Veo=3.0V

Chip deselection topr 0 ns
to data retention
mode

Operation tg tag ns
recovery time

Note:
(1) uPD448C-LI-1L1-2L/-3L , uPD44BG-45L/25L/20L115L
Ta=25°C, 0.24A
Ta=60°C, 1.0uA
Ta=85°, 10pA
uPD448C/-1/-27-3, 4PDA46G-45/25/20/15
Ta=25°C, 1.0pA
Ta=60°C, 5.0uA
Ta=85°C, 10uA

Low V¢ Dala Retention
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