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LENESAS

R1LP0408C-C

4M SRAM (512-kword x 8-bit)

RJJ03C0067-0200Z

Rev. 2.00
2004.05.26
R1LP0408C-C 524,288 x8 aM RAM CMOS
6
R1LP0408C-C

32 SOP 32 TSOPII

5V + 10%
55/70ns  max

10mW/MHz typ
W typ

TTL

-20 +70°C
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R1LP0408C-C

Type No. Access time Package
R1LP0O408CSP-5SC 55 ns 525-mil 32-pin plastic SOP (32P2M-A)
R1LPO408CSP-7LC 70 ns
R1LP0408CSB-5SC 55 ns 400-mil 32-pin plastic TSOP Il (32P3Y-H)
R1LP0408CSB-7LC 70 ns
R1LP0O408CSC-5SC 55 ns 400-mil 32-pin plastic TSOP Il reverse (32P3Y-J)
R1LPO408CSC-7LC 70 ns
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R1LP0408C-C

32-pin SOP
32-pin TSOP 32-pin TSOP (reverse)
A1 |1 O N [ IVee Vee [ | 32 O1[]A18
Ale_|2 31[_]A15 A15[ | 31 2 ]a16
A14 3 30[_JA17 A17[] 30 3 ]A14
A2 |4 29[ |WE# WE#[_| 29 41 1A12
A7 |5 28| ]A13 A13[ ] 28 5[ A7
Ad_|6 27| _1A8 A8[ |27 6 A6
As_|7 26| ]A9 A9[ |26 7 1As5
A4 |8 25 ]A11 A1 |25 8| 1a4
A3 ]9 24| |OE# OE#[ |24 9 ]A3
A2l |10 23[_]A10 A10[ |23 10 ]A2
AL 11 22 lcs# cs#[ |22 1Al
Ao 12 21 [_lio7 1107 [] 21 12[_]A0
ool |13 2011106 1706 [ ] 20 13 [_]1/00
o114 191105 1105 [_] 19 14 [ ]101
11o2[_|15 18 [_]1/04 104 [ 18 15 11102
Vss[_| 16 17 [J1/03 1103 [ 17 16 [ _Jvss
(Top view) (Top view)
Pin name Function
AO to A18 Address input
1/00 to I1/107 Data input/output
CS# (CS) Chip select
OE# (OE) Output enable
WE# (WE) Write enable
Vee Power supply
Vss Ground
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R1LP0408C

-C

LSB

MSB

A1l o——

A9 o——

g

A8 o——
A15 o—
A18 o—
A10 o—
A13 o—
A17 o—
A16 o

Row
Decoder

A14 o—|

1457 -

A12 o—|

Memory Matrix
2,048 X 2,048

—oVce

—OVsgs

]

1/00%

/07 ¢

Column 1/O0

Input
Data

Column Decoder

Control

LSB A3

T 2
JESL L L]

A2A1A0 A4 A5A6A7

MSB

CS#to———

Timing Pulse Generator

FL

WE#O0—

Read/Write Control

OE#o
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R1LP0408C-C

WE# CS# OE# Mode Vcc current 1/00 to I/07 Ref. cycle
x H x Not selected s, Ise1 High-Z —
H L H Output disable lcc High-Z —
H L L Read Icc Dout Read cycle
L L H Write lcc Din Write cycle (1)
L L L Write Icc Din Write cycle (2)
H Vuw L Vi x VpnorVy
Parameter Symbol Value Unit
Power supply voltage relative to Vss Vee -0.5t0 +7.0 \%
Terminal voltage on any pin relative to Vss Vt -0.5*' to Vce + 0.3*2 \Y
Power dissipation Pr 0.7 W
Operating temperature Topr —20to +70 °C
Storage temperature range Tstg —65 to +150 °C
Storage temperature range under bias Thias -20 to +85 °C
1. 30ns -3.0V(Min)
2. +7.0V
DC
Ta=-20 +70°C
Parameter Symbol Min Typ Max Unit
Supply voltage Vee 4.5 5.0 5.5 \Y
Vss 0 0 0 Y,
Input high voltage ViH 2.2 — Vce +0.3 \%
Input low voltage Vi -0.3+* — 0.8 v
1. 30ns -3.0V(Min)
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R1LP0408C-C

DC
Parameter Symbol| Min | Typ | Max | Unit Test conditions
Input leakage current [Iui] — | — 1 A |Vin =Vss to Vee
Output leakage current ol | — | — 1 A |CS# =V or OE# = V)4 or
WE# = V,_or V)0 = Vss t0o Vce
Operating current Icc — |15t 3 mA |CS# =V,
Others = V|H/ V||_, lio=0mA
Average operating current leca — | &t 25 mA |Min. cycle, duty = 100%,
CS# = V), Others = Viu/VyL
lio =0 mA
lccz | — | 2*t 5 mA |Cycle time = 1 ps,
duty = 100%,
lio=0mA, CS#<0.2V,
ViH=2Vee-0.2V,V, <02V
Standby current lse | — |0.1**| 05 | mA |CS#=Vy
Standby -5SC +70°C Isg1 — — 8 pA [Vin>0V,CS#>Vcc-0.2V
current +40°C lse1 | — | 1.0**| 3 pA
+25°C lser | — [0.8**| 3 PA
-7LC +70°C lsB1 — — 16 p.A
+40°C lser | — | 1.0%| 10 | pA
+25°C lsss | — | 0.8*"| 10 | pA
Output low voltage VoL — — 0.4 V lloo=2.1mA
Output high voltage Vou | 24 | — — V |lon=-1.0mA
Von2 | 2.6 — — V  |lon=-0.1 mA
1. Typ. Vee =5.0V Ta=+25°C
2. Typ. Vee = 5.0V Ta=+40°C
Ta=+25°C f=1MHz
Parameter Symbol | Min | Typ | Max | Unit Test conditions Note
Input capacitance Cin — | — 8 pF Vin=0V 1
Input/output capacitance Cio — | — 10 pF Vio=0V 1

1.
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R1LP0408C-C

AC
(Mcc=5V +10%, Ta=-20 +70°C)
° Vi =04V V=24V
° 5ns
[}
° ITTL + C_ (50pF) (R1LP0O408C-5SC)
ITTL + C_ (100pF) (R1LP0408C-7LC)
R1LP0408C-C
-5SC -7LC
Parameter Symbol Min Max Min Max Unit Notes
Read cycle time trc 55 — 70 — ns
Address access time taa — 55 — 70 ns
Chip select access time tco — 55 — 70 ns
Output enable to output valid toe — 25 — 35 ns
Chip select to output in low-Z tz 10 — 10 — ns 2
Output enable to output in low-Z toLz 5 — 5 — ns 2
Chip deselect to output in high-Z thz 0 20 0 25 ns 1,2
Output disable to output in high-Z tonz 0 20 0 25 ns 1,2
Output hold from address change ton 10 — 10 — ns
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R1LP0408C-C

R1LP0408C-C
-5SC -7LC
Parameter Symbol Min Max Min Max Unit Notes

Write cycle time twe 55 — 70 — ns
Chip selection to end of write tew 50 — 60 — ns 4
Address setup time tas 0 — 0 — ns 5
Address valid to end of write taw 50 — 60 — ns
Write pulse width twp 40 — 50 — ns 3,12
Write recovery time twr 0 — 0 — ns 6
Write to output in high-Z twhz 0 20 0 25 ns 1,2,7
Data to write time overlap tow 25 — 30 - ns
Data hold from write time ton 0 — 0 — ns
Output active from end of write tow 5 — 5 — ns 2
Output disable to output in high-Z tonz 0 20 0 25 ns 1,2,7

1 tyz tonz twhz

2.

3. CS# Low WE# Low (twp)

CS# Low WE# Low CS# High
WE# ngh twp

4. tcw CS# Low

5. tas

6. twr WE# High CS# High

7. 10

8. CS# Low WE# Low WE# Low

9. Dout

10. Dout

11. CS# Low 110

12. OE#Low twp

twe = tow Min + twnxz Max
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R1LP0408C-C

WE# = VIH
Address Y Valid address ><
- tan
tco /
CS# 7?
- tz . . iz
- toe
B torz /
OE#
~ tonz
Dout High impedance Valid data
ton
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R1LP0408C-C

1 OE#
- twe
Address 7< Valid address
taw twr
OE# Y/
- tow
CS# SLX
*8
- tAS i tWP
WE# \
tonz
Dout High impedance
.4 tow ton |
Din { % Valid data % ><
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R1LP0408C-C

2 OE#Low
- twe _
Address 7< Valid address
- tCW e tWF{ .
cSt# L /
*8
- taw _
| - fwe .
A\ t
WE# tas NR K 7Z OH
L twhz o fow
*9 *10
Dout High|impedance / \
/| N/
tow ton
/VW» — \/ )\
*11
bin § /z /F Valid data X )
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R1LP0408C-C

Ta=-20 +70°C

Parameter Symbol | Min | Typ | Max | Unit Test conditions**
Vcc for data retention VbR 2.0 — — V |CS#>Vce-0.2V,Vin=0V
Data -5SC +70°C lccor — — 8 pA |Vee=3.0V,Vin>0V
retention +40°C lceor — |10%*| 3 pA |CS#>Veec—0.2V
current +25°C lccor — |osg*? 3 iy
-7LC +70°C lccor — — 16 pA
+40°C lccor | — | 1.04*| 10 | pA
+25°C leccor | — | 0.8*| 10 | pA
Chip deselect to data retention time teor 0 — — ns |See retention waveform
Operation recovery time tr tre*? | — — ns
1. Typ. Vee = 3.0V Ta=+25°C
2. Typ. Vce =3.0V Ta=+40°C
3. CS# WE# OE# Din
Vin WE# OE# 1/0
4. tre=

(CS# )

Data retention mode
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Rev.
1.00 2003.08.01 —
2.00 2004.05.26 6 |DC
-5SC -7LC
12
-58C -7LC
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