NEC Microcomputers, Inc. NEC

DESCRIPTION

FEATURES

PIN CONFIGURATION

pPD445L
1PD445L-1

FULLY DECODED 4096 STATIC CMOS RAM

The uPD445L is a very low power 4,096 bit (1024 words by 4 bits) static RAM fabricated
with NEC’s complementary MOS (CMOS) process. It has two chip enable inputs (CE1,
CE2). Minimum standby current is drawn when (ﬁ1 is at a high level, while inhibiting

all address and control line transitions or, unconditionally when CE2 is at a low level.
This device ideally meets the low power requirements of battery operated systems and
battery back-up systems for non-volatility of data.

The uPD445L uses fully static circuitry requiring no clocking. Output data is read out
non-destructively by placing a high on the R/W pin and has the same polarity as input
data. All inputs and outputs are directly TTL compatible. The device has common
input/output data busses and an OD (Output Disable) pin for use in common 1/0 bus
systems.

The uPDA445L is guaranteed to retain data with the power supply voltage as low as 2.0
volts.

Single +5V Power Supply
Ideal for Battery Operation
Low Standby Power for Data Retention
Simple Memory Expansion — Chip Enable Inputs
Access Time — 650 ns Max. (uPD445L)

450 ns Max. (uPD445L-1)
Directly TTL Compatible — All Inputs and Outputs
Common Data Input and Output
Static CMOS — No Clock or Refreshing Required
20 Pin Dual-In-Line Plastic Package

S .
Az 20 3 Vee PIN NAMES
A22 19[] Ag Ag-Ag Address Input
A3 18[J rR/wW oD Output Disable
Ao]4 170 éE«, f(LW Read/Write.
CEjq Chip Enable 1
A 5 6
5 ] ::5?_ 6] oo CE, Chip Enable 2
Ass 15[ CE 1/01-1/04 Data Input/Output
A7 14 Ag vce Power Supply
GND [ 8 1307 Ag GND Ground
I 9 .
010 1200 1/04 OPERATION MODES
1102 [0 1 ;l 1103
CEq | CE2}] OD Chip Output Mode
0 1 0 Data Out
Selected
0. 1 1
- High Impedance
Others Non-Selected
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uPD445L
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T BUFFER }ﬁ
A
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ot °c- °
e i ... 0°CO+70°C

Supply Voltage Ve ... ... ..

Ceiie......~40°Cto +125°C
e -0.3 to Vg +0.3 Volts
evvv....=031t0 Ve +0.3 Volts
e, ~031t0+7 Volts
COMMENT: Stress above those listed under ‘‘Absolute Maximum Ratings'’ may cause permanent
damage to the device. This is a stress rating only and functional operation of the device at these or
any other conditions above those indicated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions for extended periods may affect device

reliability.
Q
*T, = 25°C
T, =0°Cto +70°C; +5V + 10%
LIMITS TEST
PARAMETER SYMBOL MIN | TYP MAX UNIT CONDITIONS
Input High Voltage ViH +2.2 Vee )
fnput Low Voltage ViL -0.3 + 0.65 \Y
VOH1 +2.4 v IoH - ~1.0 mA
High Vol
Output High Voltage Vouz 5 v Torr ~ 700 2A
Output Low Voltage VoL + 04 \ toL = +2.0 mA -
Input Leakage
Current High ILiH + 1.0 | kA Vi - Vee
Input Leakage
Current Low i - 10 ] wA Vi-ov
Output Leakage Vo = Vco.
Current High LoH v L0 ] wA TEy - 2.2v
QOutput Leakage Vo = 0V,
Current Low ‘LoL o KA CEq = 2.2V
Outputs Open
Supply Current iccr 12 25 mA Vi = Ve except
. CEq < 0.65V
Outputs Open
Supply Current icc? 16 30 mA \_I_|_ = 2.2V except
CEq < 065V
- Vi =0t 5.25v
Standby Current iccL 40 KA Except CE < 0.2V
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puPDA445L

CAPACITANCE Ta = 25°C;f = 1 MHz

LIMITS TEST
PARAMETER SYMBOL | MIN | TYP | MAX | UNIT | CONDITIONS
Input Capacitance Ci 5 8 pF V=0V
Output Capacitance Co 8 12 pF Vo =0V
READ CYCLE
AC CHARACTERISTICS  T,=0°Cto +70°C; Vg = +5V  10%
LIMITS
445L 445L-1 TEST
PARAMETER | SYMBOL | MIN | MAX | MIN | MAX UNIT CONDITIONS
Read Cycle Time | tRc 650 450 ns
Access Time tA 650 450 ns Input Voltage Levels
Chip Enable V =+0.65 to +2.2V
phid. 0 400 n
(CE1) to Output | €O1 60 *
Chip Enable Input Rise Time
00 500 ns
(CE?2) to Output ‘coz 7 20 ns
Qutput Enable Input Fall Time
50 250
to Output top 3 ns 20 ns
Output Disable Timing Measurement
(OD) to Floating DF 0 | 180 0 |30 ns Reference Level =
Data Output 0 0 ns +1.5V
Hold Time tOH1 QOutput Load
Chip Disable 1 TTL + 100 pF
0
to Floating OH2 0 ns
Address Rise tr For Address change
and Fall Time tf 300 300 ns during Chip Enabled
WRITE CYCLE
Ta=0°Cto +70°C; Voe = +5V + 10%
LIMITS
4451 445L-1 TEST
PARAMETER SYMBOL | MIN [MAX MIN | MAX UNIT CONDITIONS
Write Cycle Time | twc 650 450 ns
?ddress Setup AW 150 130 ns Input Voltage Levels
'me V| = +0.65 to +2.2V
C_hf Erable
(CE1) to Write tcwi 550 350 ns Input Rise Time
End 20 ns
Chip Enable
(CE2) to Write tcw?2 550 350 ns Input Fall Time
End 20 ns
* Data Setup Time tpw 400 250 ns
Data Hold Time tDH 100 50 ns Timing Measurement
Write Pulse Width | typ 400 250 ns Reference Level =
Address Hold +3.5v
Time tWR 50 50 ns
Output Disable
Setup Time tDs 150 130 ns
Address Rise tr For Address change
and Fall Time tf 300 300 ns during Chip Enabled
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PDA45L

Ta =0°Cto +70°C

LOW Vcc DATA RETENTION

LIMITS TEST
PARAMETER SYMBOL MIN TYP | MAX UNIT CONDITIONS
V¢ for Data Retention VCeDR +2.0 \2 CEp < +0.2V
Data Retention Current ICCDR 40 uA VCCDR = 2.0V
CEp < +0.2V
Chip Deselect Setup Time tCDR 0 ns
Chip Deselect Hold Time R tRC @ ns

Note: @ trc = Read Cycle Time

READ CYCLE
tRC
ADDRESS ><
1o ————=] TOH1 |
Cey
TOH2 [—-—
CE)
I 'Co? _
0D —=—y
[e]8]
({COMMON 1 O)
(OP —————
A
DATA OUT X DATA OUT VALID
— — = — HIGH IMPEDANCE STATE

WRITE CYCLE

we
ADDRESS *>< 3{
' rcw
- __—* /—
I TCw2 :
o0 /
(COMMON 1/0} /
TOH ]
—— s
—_—_————— —_——
DATA
IN
[P (S —— e ————
-] xAWhl tow S —
we
AW lk 7(
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uPDA44sL

LOW Vcc DATA RETENTION@

DATA RETENTION MODE ——=|

SUPPLY VOLTAGE (V)

ViH ViH
CHIP ENABLE (CEp)

ov O —— o - —— —

note @D Apply tess than VDR 10 all inputs for data retention mode

-K : -l PACKAGE OUTLINE
- uPD445LC

—

'

0—15°

(PLASTIC)

ITEM MILLIMETERS INCHES
A 27.00 1.07

B 207 0.08
c 2.54 .10

D 0.50 0.02

e | 2288 | oo

F 1.20 0.05

G 2.54 MIN 0.10 MIN
H 1 0.50 MIN 0.02 MIN

; 4.58 MAX 018

3 5.08 MAX 0.20

K 10.16 0.40

L " 860 0.39

+0.10 +0.004

M 0257000 001000

445L.DS-12-80-CAT
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