NEC 2,048 x BBIT

NEC Electronics Inc. STATIC CMOS RAM
Revision 4

Description Pin Configuration

The uPD449 is a high-speed, tow-power, 2048-word by 8-

bit static CMOS RAM fabricated with advanced silicon- = :: g roe

gate CMOS technology. A unique circuitry technique A: N 22 3,,:

makes the uPD449 a very low operating power device aqa 21O WE

which requires no clock or refreshing to operate. Since mds 20 D CEy

the device has two chip enable inputs, it is suited for L 18 H A1

battery backup applications. Minimum standby power :; ; " gfﬁ’a

current is drawn by this device when CEq or CE2 equals

Vo 3 110
Ve independently of the other input levels. Data reten- |/o; u} uo:
tion is guaranteed at a power supply voltage as low as 1103 105
2V GND [0 1704
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The uPD449 has a standard 24-pin dual-in-line package

and is plug-in compatible with 16K EPROMs. Pin Identification

Features No. Symbol Function
. 1-8, 19, Apg-Ap Address input

O Single +E_>V supp!y ) 22,23
O Fully static operation — no clock or refreshing .

required 9-11,13-17 1/04-1/0g Data input /output
[J TTL compatible — all inputs and outputs 20,18 CEy, CEy Chip enable input
O Comm?n 110 usi_ng three-state output 21 WE Write enable input
1 Two ghlp enable inputs for battery backup 2 Voo Power (+5Y)

application
O Max access/min cycle times down to 150 ns 12 GND GND
O Low power dissipation,

— Active: 38 mA max Performance Ranges

— Standby: 10 uA max
O Data retention voltage: 2V min ‘;ﬁ;:' ‘1:'{::: Power Supply (Max]
O Operating temperatur.e range: —40to +86°C Device {Max) {Min) ~ Active Standby
O Standard 24-pin plastic package D903 = ] TS
O Plug-in compatible with 16K EPROMs uPDA49C- ns_ 150ns  38mA  (Neted)
O Lversion uPD449C-2 200 ns 200 ns 30mA  (Note)

— Standby current 1.0 4A max at 60°C uPD449C-1 250ns  250ns  26mA  (Note1)

for battery backup operation WPDA4SC 450ns  450ms  BMA  (Noted)
Nofte:

(1} uPD449C-L/-1L/-2L/-3L
Ta=25°C, 0.2uA
Ta=60°C, 1.0uA
Ta=85°C, 10uA

uPD449C/-1/-2/-3
Ta=25°C,1.0pA
Ta=60°C, 5.0uA
Ta=85°C, 10uA
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Block Diagram

Aa
As =l
Ag — Address Row Cell Array
A7 Bufter Decoder 126 Rows
Ag — 128 Columns
Ay —
Ao
1/04 .
. Input Sense Switch Output
3 Data Data
. Control Column Control
1108 Decoder
Address
Bufter

B

Ao AT A2 A3
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CE;
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Absolute Maximum Ratings

Power supply voltage, Ve

7.0V

Recommended DC Operating Conditions

Ta= —40to +85°C

Limits

input voltage, ViN —0.3to Vg +0.3V

Pi Symbol Min Typ Max Unit
Output voltage, Vgut -0.3toVpe +0.3V

- Supply voltage Veo 4.5 5.0 5.5 v

Qperating temperature, Topg —4010 +85°C

Input valtage low ViL -0.3 0.8 v
Storage temperature, Tgrg —5510 +125°C -

Input valtage high Viy 2.2 Voo +0.3 v
Comment: Exposing the device to stresses above those listed in Abso-
lute Maximum Ratings could cause permanent damage. The device is
not meant to be operated under conditions outside the limits de- Truth Table
scribed in the operational sections of the specification. Exposure to — e —
absolute maximum rating conditions for extended periods may affect CE CE; WE MODE 110 lge
device reliability. X H X Notselected  Hi-z Standby
capacitance H X X Not selected Hi-Z Standby
Tp=25°C, f=1MHz L L H Read Dout Agtive

Limits Tost L L L Write Diy Active

Parameter Symbol Min Typ Max Unit Conditions
Input Ciy 6 V=0V AC Test Conditions
capacitance Input pulse levels 0.8t02.2V
| C 8 Vi;0=0V
cr;p;:tcftg\rj‘tczut 170 170 Input pulse rise and fall time 10ns

Timing reference levels 1.5V
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uPD449
DC Characteristics DC Characteristics (cont)
Ta=—40to +85°C, Vg =5V 10% Ta= —-40to +85°C, Voo =5V £10%
Limits Test Limits Tost

Paramater Symbol Min Typ Max  Unit Conditions Parameter Symbol Min Typ Max Unit Conditions
Input leakage I uA  Viy=0VtoVgp Output voltage Vi 0.4 V. lg=2.0mA
current low
1/0 leakage ILo uA  V,9=0VtoVeg, Output voltage  Vpy 2.4 vV  lgy=-10mA
current CEorTE=Viy high

u_rWE=V_|L Notes:
Operating lccat 1 M mA  GEjand CEz=V_, (1) uPD449C-3/3L, 25 mA typ, 38 mA max
supply current li;0 = 0, min uPD449C-2/2L, 20 mA typ, 30 mA max

cycle uPD449C-1/1L, 18 mA typ, 26 mA max
Operating lcoaz 5 10 A ﬁ1 and C—E-2=VIL! uPD449C/-L, 12 mA typ, 18 mA max
supply current /o =00C {2) uPD449C-L/-1L/-2L/-3L

cusrent T4 =25°C, 0.2 yA max

_ Ty =60°C, 1.0uA max
Standby supply s 0.02 (2) uh  CEjor T4 =85°C, 10 uA max
current GEp >V —0.2V, uPD449C/-1/-2/-3

other CE input < Ta =25°C, 1.0uA max

0.2V or >Vgg Ta = 60°C, 5.0uA max

-0.2V, V|y=0V Ta =85°C, 10 uA max

toVee
AC Characteristics
Ta= —40to +85°C, Vo =5V £10%

uPD449-3 uPD449-2 uPD449-1 uPD449

Parameter Symbot Min Max Min Max Min Max Min Max Unit
Read Cycle
Read cycle time tre 150 200 250 450 ns
Address access time ta 150 200 250 450 ns
Chip enable {CE+) to output valid tcoi 150 200 250 450 ns
Chip enable (CE») to output valid tcoe 150 200 250 450 ns
Qutput hold from address change toH 15 15 15 15 ns
Chip enable (CE4) to output in Lo-Z tz1 5 5 5 5 ns
Chip enable (CE») to output in Lo-Z tLzo 5 5 5 5 ns
Chip enable (ﬁﬁ 1o output in Hi-Z thz1 50 60 80 100 ns
Chip enable (CE») to output in Hi-Z tuza 50 80 80 100 ns
Write Cycle
Write cycle time twe 150 200 250 450 ns
Chip enable (CE;) 1o end of write tows 120 150 180 210 ns
Chip enable (CE») ta end of write towe 120 150 180 210 ns
Address setup time taw 0 Y 0 Q ns
Write pulse width twp 20 120 150 180 ns
Write recovery time twr 0 0 0 a ns
Data valid to end of write tow 50 60 80 100 ns
Data hold time tos 0 0 0 a ns
Write enable to output in Hi-Z twz 50 60 80 100 ns
Output active from end of write tow 10 10 10 10 ns
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Timing Waveforms

Read Cycle (Address Access)

Address )(
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Write Cycle (Address Access)

Address. }
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Z
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Low V¢ Data Retention Characteristics
Ta= — 4010 +85°C

Limits Tost
Parameter Symbol Min Typ Max Unit Conditions
Dataretention  Veopr 2.0 Vo Vy=0Vtovge,
supply voltage CEqor CEp=Vee
Dataretention  Igcpr 0.01 (1) WA Viy=0Vtovee,
supply current Cq or CEp=Vcc,
other CE in-
put=0V or Vg,
ViN=0VtoVeg,
Veo=3.0V
Chip deselection topr Q ns
to data retention
mode
Operation tg tre ns

recovery time

Note:

(1) uPD449C-L/-1L/-2L/-3L
Tp=25°C, 0.2 pA max
Ta=60°C, 1.0 uA max
T =85°C, 10 A max

uPD449C/-1/-2/-3
Ta =25°C, 1.04A max
T4 =60°C, 5.0 uA max
Ta=85°C, 10A max

Data Retention Timing Chart

Vee(5.0V}
4.5v

K _____
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