LENESAS

R 1 LVl 6 1 6 R RJJ0O3C0047-0300Z
16Mb Advanced SRAM (1M word x 16bit / 2M word x 8bit) Rev.3.00
2007.09.12
R1LV1616R 0.15 pmCMOS 1048576 X16
RAM TFT
R1LV1616R
R1LV1616R 52 MTSOP/ 10.79mm x 10.49mm [ 0.40mm] 48
TSOP/ 12mm x 20mm [ 0.50mm] 7.5mm x 8.5mm BGA(f-BGA [
0.75mm,6x8 48 )
e 2.7V 3.6V
. 2 MA Vce=3.0V
. 2.0V
o
. TTL

o CS1#, CS2, LB#, UB#

.

. OR
o OE# I/0

e 0.15Um CMOS
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R1LV1616R

Type No.

Access time

Package

R1LV1616RSD-55%

55 ns (Note0)

R1LV1616RSD-7S%

350

-mil 52-pin plastic p - TSOP(II)

70ns (normal-bend type) (52PTG)

R1LV1616RSD-8S%

85 ns

R1LV1616RBG-55%

55 ns (Note0)

R1LV1616RBG-7S%

70 ns 7.5mmx

R1LV1616RBG-85%

85 ns

8.5mm f-BGA 0.75mm pitch 48ball

R1LV1616RSA-55%

55 ns (Note0)

12mm x 20mm plastic TSOP(I)

- 0,
R1LV1616RSA-7S% 70 ns (normal-bend type) (48P3R)
R1LV1616RSA-8S% 85 ns
0. 55ns SRAM
0y -
% Temperature Range
R 0~+70°C
I -40 ~ +85°C
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R1LV1616R

48-pin fBGA

52-pin uTSOP
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R1LV1616R

Pin name Function
A0 to A19 Address input
DQ 0 to DQ15 Data input/output
CS1# &CS2 Chip select
WE# Write enable
OE# Output enable
LB# Lower byte select
UB# Upper byte select
vee Power supply
Vss Ground
BYTE# Byte (x8 mode) enable input
NC Non connection
][] ] O DQO
—» E o !
A0 O >, Memory Array < % p W :
a . s s
| 5 |& 1048576 Words 5 0o N DO7
; o0 X 16BITS - |@ — 000
: & 2 OR al 0 O DQ8
! x o g < Eox )
' a 2097152 Words | N — NE) i
A19 O B x 8BITS ol |8 55 |
i o® \ DQ15
i i T O /a1
CS2 O CLOCK I S o
GENERATOR x| —
CS1#0 T 7 or 5. [¢
i 40
LB# O 1 > m 22 O Vee
(%)
I:D" X8/x16 o < T
o » SWITCHING < |e L e
UB# O CIRCUIT i éﬁ O Vss
BYTE# <2
@, > » gg
> -
WE# O »D o
0% © D
BYTE# 52pin UTSOP 48pin TSOP
RJJ03C0047-0300Z Rev.3.00 2007.09.12 RENESAS
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R1LV1616R

CS1# CS2 |BYTE#| LB# UB# WE# OE# DQO-7 | DQ8-14 | DQ15 Operation
H X X X X X High-Z | High-Z | High-Z Stand by
X L X X X X X High-Z | High-Z | High-Z Stand by
X X H H H X X High-Z | High-Z | High-Z Stand by
L H H L H L X Din High-Z | High-Z Write in lower byte
L H H L H H L Dout High-Z | High-Z | Read from lower byte
L H X X X H H High-Z | High-Z | High-Z Output disable
L H H H L L X High-Z Din Din Write in upper byte
L H H H L H L High-Z Dout Dout | Read from upper byte
L H H L L L X Din Din Din Write
L H H L L H L Dout Dout Dout Read
L H L L L L X Din High-Z A-1 Write
L H L L L H L Dout High-Z A-1 Read
1. HVIH LVIL X VIHor VIL
2. BYTE# 52pin uUTSOP 48pin TSOP BYTE#=L LB =UB =L
Parameter Symbol Value Unit
Power supply voltage relative to Vss Vce -0.5t0 +4.6 \%
Terminal voltage on any pin relation toVss \as -0.5*1 to Vcc+0.3*2 \Y;
Power dissipation PT 0.7 w
R ver. Oto +70 °C
Operation temperature Topr
| ver. -40 to +85 °C
Storage temperature Tstg -65 to +150 °C
R ver. Oto+70 °C
Storage temperature range under bias Thias
| ver. -40 to +85 °C
1: 30ns -2.0V(MIN)
2: +4.6V
RJJO3C0047-0300Z Rev.3.00 2007.09.12 RENESAS
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R1LV1616R

Parameter Symbol | Min. Typ. Max. Unit Note
Suool | Vcc 2.7 3.0 3.6 \%
upply voltage
Vss 0 0 0 Vv
Input high voltage VIH 2.4 - Vce+0.2 \%
Input low voltage VIL -0.2 - 0.4 \% 1
) R ver. 0 - +70 °C 2
Ambient temperature range Ta
| ver. -40 - +85 °C 2
1: 30ns -2.0V Min)
2: R/l
DC
Parameter Symbol [ Min. | Typ."t| Max. | Unit Test conditions™
Input leakage current [Tl - - 1 MA | Vin=Vss to Vcc
CS1# =VIH or CS2=VIL or
Output leakage current |ILo] - - 1 HA | OE# = VIH or WE# =VIL or
LB# =UB# =VIH,VI/0=Vss to Vcc
Min. cycle, duty =100%
Icci - 25 40 mA | | 10=0mA, CS1# =V,
) CS2=VIH Others = VIH/ VIL
Average operating
current Cycle time =1 us, | 10=0maA,
lcc2 _ 2 5 mA CS1#£ 0.2V, CS2 3 Vcc-0.2v
VIH 3 Vcc-0.2V, VIL £ 0.2V,
duty=100%
Standby current Is - 0.1 0.3 mA | CS2=VIL
- 2 6 HA |~+25°C | Vins OV
(1) OVECS2£0.2V or
) o anor | (@) €S23Vee-0.2v,
Standby current I - - il ey CS1# 5 Vee0.2V of
y SB1 | (3LB# =UB#3Vec-0.2V,
- - 25 HA | =+70°C | " " cs23viee-0.2v,
CS1# £0.2V
- - 40 HA [~+85°C | Average value
Output hige voltage VoH 2.4 - - loH = -1mA
Output Low voltage VoL - - 0.4 loL=2mA
1. Typ Vce=3.0V Ta=+25°C
2. BYTE# 52pin uUTSOP 48pin TSOP
BYTE# 3 Vcc-0.2Vor BYTE# £ 0.2V
RJJ03C0047-0300Z Rev.3.00 2007.09.12 RENESAS
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R1LV1616R

(Ta=+25°C, f=1MHz)

Parameter Symbol | Min. | Typ. [ Max. | Unit | Test conditions | Note
Input capacitance Cin - - 10 pF Vin =0V 1
Input / output capacitance Co - - 10 pF V1o =0V 1
1:
AC
(Vec=2.7V. 36V ,Ta=0 +70°C/-40 +85°C)
. VIL= 0.4V VIH=2.4V
. / 5ns
. 1.4V
[ ]
1.4V
RL=500W
DQOo i
I CL=30pF
1 R/
RJJO3C0047-0300Z Rev.3.00 2007.09.12 RENESAS

page 7 of 15




R1LV1616R

R1LV1616R**- | R1LV1616R**- | R1LV1616R**-
Parameter Symbol | 5S (Note0) 7S 8S Unit | Notes
Min. Max. Min. Max. Min. Max.
Read cycle time trc 55 - 70 - 85 - ns
Address access time taa - 70 - 70 - 85 ns
tacst - 55 - 70 - 85 ns
Chip select access time
tacs2 - 55 - 70 - 85 ns
Output enable to output valid toe - 35 - 35 - 45 ns
Output hold from address change toH 10 - 10 - 10 - ns
LB#,UB# access time tea - 55 - 70 - 85 ns
Chip select to output in low-Z tcLz 10 - 10 - 10 - ns 2,3
LB#,UB# enable to low-Z teLz 5 - 5 - 5 - ns 2,3
Output enable to output in low-Z toLz 5 - 5 - 5 - ns 2,3
tchza 0 20 0 25 0 30 ns | 1,2,3
Chip deselect to output in high-Z
tcuze 0 20 0 25 0 30 ns 1,2,3
LB#,UB# disable to high-Z tsuz 0 20 0 25 0 30 ns 1,2,3
Output disable to output in high-Z | tonz 0 20 0 25 0 30 ns 12,3

RJJO3C0047-0300Z Rev.3.00 2007.09.12 :{ENESAS
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R1LV1616R

R1LV1616R**- | R1LV1616R**- | R1LV1616R**-
Parameter Symbol | 5S (Note0) 7S 8S Unit | Notes
Min. Max. Min. Max. Min. Max.

Write cycle time twe 55 - 70 - 85 - ns
Address valid to end of write taw 50 - 65 - 70 - ns
Chip selection to end of write tcw 55 - 65 - 70 - ns 5
Write pulse width twp 40 - 55 - 60 - ns 4
LB#,UB# valid to end of write tsw 50 - 65 - 70 - ns
Address setup time tas 0 - 0 - 0 - ns 6
Write recovery time twr 0 - 0 - 0 - ns 7
Data to write time overlap tow 25 - 35 - 40 - ns
Data hold from write time toH 0 - 0 - 0 - ns
Output active from end of write tow 5 - 5 - 5 - ns 2
Output disable to output in high-Z | tonz 0 20 0 25 0 30 ns 1,2
Write to output in high-Z twHz 0 20 0 25 0 30 ns 1,2

0. 55ns SRAM

taA  70ns tRc  70ns

1. tcHz, toHz twHz,tBHZ

2.

3. tHz max  tLZ min

4, CS1# Low CS2 High WE# Low LB# UB# Low twp

CSi1# Low CS2 High WE# Low LB# uB#
Low CS1# High CS2 Low WE#
High LB# UB# High twp

5. tcw CS1# Low CS2 High

6. tas

7. twr WE# CS1# High CS2 Low

RJJO3C0047-0300Z Rev.3.00 2007.09.12 RENESAS
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R1LV1616R

BYTE# (52-pin UTSOP  48-pin TSOP
R1LV1616R**- | R1LV1616R**- | R1LV1616R**-
Parameter Symbol 5S 7S 8S Unit Notes
Min. Max. Min. Max. Min. Max.
Byte setup time tes 5 - 5 - 5 - ms
Byte recovery time tBr 5 - 5 - 5 - ms
BYTE#
CS2
CS1#
tBs tBR
< >« >
BYTE# ><

RJJO3C0047-0300Z Rev.3.00 2007.09.12 RENESAS
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R1LV1616R

B tre .
Ao-19 -
(Word Mode) Valid address
A-1~19
(Byte Mode) 4*» < tOH
\| tea N
LB#,UB#
tBHz -
B facsi
CSi#
tchza
tacs2
CS2 < >
< lcHz2 | o
_ foe
OE# —
WE# = "H" level < o > - fowz >
DQO~15 %
(Word Mode) {BLz
DQo-7 [\ Valid data
(Byte Mode)

RJJO3C0047-0300Z Rev.3.00
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R1LV1616R

(1) WE# CLOCK)

twe
Ao-~-19 - >
(Word Mode) Valid address
A-1-19
(Byte Mode) tBW
LB#,UB# /
tew
Csi# < o
cs2 o tow |\
B taw %
- . twep twr
tas > >
> twHz
WE#
_ tow
| fow |ton
DQo-~15 .
(Word Mode) Valid data
DQo-7
(Byte Mode)
RJJO3C0047-0300Z Rev.3.00 2007.09.12 RENESAS
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R1LV1616R

(2) (CS1#, CS2 CLOCK, OE#=VIH)

twe
Ao-19 - >
(Word Mode) .
A-1-19 Valid address
(Byte Mode) t
BW
| »l/
LB#,UB# N /
CS1# ‘ 4—;\4 tom - / -
tas twr
cs2 tew
\‘ twe /
WE# \ /
DQo-15 B tow _ ‘tDH;
(Word Mode)
DQo-~7 Valid data
(Byte Mode)
RJJ0O3C0047-0300Z Rev.3.00 2007.09.12 RENES NS
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R1LV1616R

(3) (LB#,UB# CLOCK, OE#=VIH)

Ao-19 < twe >
d Mod
(Word Mode) Valid address
A-1~19
(Byte Mode) tas tew twr
LB#,UB#
CS1# N tow 7/
/ fow N
CSs2 - \
< ol/
WE#
twp
DQo-~15 < tow JZDH;
(Word Mode)
(Byte Mode)

RJJO3C0047-0300Z Rev.3.00 2007.09.12 RENESAS
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R1LV1616R

*1
Parameter Symbol [ MIn. | Typ.”r [ Max. [ Unit Test conditions™:3
Vin3 oV
(1) OV £CS2 £0.2V or
(2) CS2 3 Vce-0.2V,
Vcc for data retention VDR 2.0 - 3.6 \Y CS1#3 Vce-0.2V or
(3) LB# =UB# 3 Vcc-0.2V,
CS23 Vce-0.2V,
CS1#£0.2V
- 2 6 MA | ~+25°C | vce=3.0V,Vinz 0V
(1) OV £CS2 £0.2V or
- 4 12 A | ~+40°C | (@ CS22 Vce-0.2V,
Data retention current Icc " CSL# # Vee-0.2V or
DR (3) LB# =UB# 3 Vcc-0.2V,
- - 25 HA | ~+70°C CS2 3 Vce-0.2V,
CS1#£0.2V
- - 40 HA | ~+85°C Average value
Chip deselect to data retention time| tcpr 0 - - ns
See retention waveform
Operation recovery time ) 5 - - ms
1. Vce=3.0V Ta=+25°C
2. BYTE# 52pin UTSOP 48pin TSOP BYTE# 3 Vcc-0.2Vor BYTE £ 0.2V
3. CS2 WE# CS1# OE# LB# UB# Din
CS2 Vin WE# CS1# OE# LB# UB# I/O High-Z
CS1# CS2 (CS23Vce-0.2v ? OVECS2£0.2V
Vin WE# OE# LB# UB# I/O High-Z
LB#,UB#
Vcc A L
tcor 2.70V tr
/[ A
2.4V7 V 2.4V
LB# LB# =UB# Vcc-0.2V
uB#
Csi#
Vcc A L
tcor 2.70V R
/ _\
2.4V7 Y 2.4V
CSi1# CS1#3Vce-0.2V
Vcc
cSs2 tcor A 2.70V L tr
0.2V N 7/ 0.2V
OV £CS2 £0.2vV
RJJ03C0047-0300Z Rev.3.00 2007.09.12 RENESAS
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