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Type No. Access time Package

R1WV6416RSA-55% 55 ns 12mm x 20mm 48-pin plastic TSOP (1)
R1IWV6416RSA-7S% 70 ns (normal-bend type) (48P3R)
R1WV6416RSD-55% 55 ns 350 mil 52-pin plastic p-TSOP (II)
R1WV6416RSD-7S% 70 ns (normal-bend type) (52PTG)
R1WV6416RBG-5S% 55 ns

> f-BGA 0.75mm pitch 48-ball
R1IWV6416RBG-7S% 70 ns

% - BERMEEERLEY, TRERECSET L.,

% Temperature Range
R 0~+70°C
| -40 ~ +85 °C
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E &t
Pin name Function
Vce Power supply
Vss Ground
A0 to A21 Address input (word mode)
A-1to A21 Address input (byte mode)
DQO to DQ15 Data input/output
CSi# Chip select 1
CSs2 Chip select 2
WE# Write enable
OE# Output enable
LB# Lower byte enable
UB# Upper byte enable
BYTE# Byte control mode enable
NC Non connection
RJJ03C0287-0100, Rev.1.00, 2009.05.07 RENESAS
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JOv 95847554
Ao O n
At O . MEMORY ARRAY
[}
! ' 2M-word x16-bit
: ADDRESS ROW  —
! BUFFER DECODER or
| . .
i i 4M-word x 8-bit 5o I ODQO
rODQ1
Ao O BUFFER i
A ? ? |
=4 [}
DATA —ODQ7
SENSE / WRITE AMPLIFIER | 41
@—] SELECTOR ~ODQ8
--------------- rODQ9
\ COLUMN DECODER / !
[}
F 00 |
BUFFER 5
CLOCK | I T ODQ15
cs2 O GENERATOR + /A 4
cs1# O T
LB# O .
1:):)‘" X8/ x16 O Vee
UB# OT - CONTROL O Vss
BYTE#O—T]
[
we# O D
OE# O =D
32Mb SRAM #1

32Mb SRAM #2

(3] 1: BYTE#E 1L, 52pin uTSOP & 48pinTSOP [Z3# A
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BER
CS1# Cs2 BYTE# | LB# UB# | WE# | OE# DQO~7 | DQ8~14 DQ15 Operation
H X 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 in lower byte
L H H L H 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 in upper byte
L H H H L H H High-Z High-Z High-Z Output disable
L H H L L L X Din Din Din Word write
L H H L L H L Dout Dout Dout Word read
L H H L L H H High-Z High-Z High-Z Output disable
L H L L L L X Din High-Z A-1 Byte write
L H L L L H L Dout High-Z A-1 Byte read
L H L L L H H High-Z High-Z A-1 Output disable
[GE] 1 :H: Ve LVie X ViorVy
2 : BYTE#E »(&. 52pin uTSOP & 48pinTSOP 2@
3 : BYTE# =L OFf(L. LB#=UB#=L & LTTF LY,
feXT K EM
Parameter Symbol Value unit
Power supply voltage relative to Vss Vce -0.5t0 +4.6 Y,
Terminal voltage on any pin relative to Vss Vr 0.5 to Vce+0.3% Y,
Power dissipation P+ 0.7 W
Operation temperature Topr?® R ver. 0to +70 <
| ver. -40 to +85 °C
Storage temperature range Tstg -65 to 150 °C
. a3 R ver. Oto+70 °C
Storage temperature range under bias Thias
| ver. -40 to +85 °C

GE] 1: 7L R ${EE 30ns LLFDFA. -2.0V (Min.)

2 . mKEE +4.6V

3 : AEREHEER/NEN—2avVIZE>TELYFET, LEDXREISSETIU,

RJJ03C0287-0100, Rev.1.00, 2009.05.07
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HREEBIESEY
Parameter Symbol Min. Typ. Max. Unit Note
Supply voltage Vce 2.7 3.0 3.6 \%
Vss 0 0 0 \%
Input high voltage ViH 2.4 - Vee+0.2 \%
Input low voltage Vi -0.2 - 0.4 \Y 1
) R ver. 0 - +70 °C
Ambient temperature range Ta
| ver. -40 - +85 °C
CE] 1: /YL RHENE 30ns LT DIHE. -2.0V (Min.)
2 AEREHBEEIRANBNA—VaVICES>TELGYES, LEDREZSHRT S,

DC #¥14
Parameter Symbol | Min. | Typ. | Max. Unit Test conditions™
Input leakage current (m - - 1 pA Vin = Vss to Vcc
Output leakage current BYTE# = Vcc -0.2V or BYTE#< 0.2V
CS1#=Viyor CS2 =V, or
[ lo] - - 1 pA _ _
OE# =V\y or WE# =V,_or
LB# = UB# =V\u, VI/O =Vss to Vcc
Average operating current Min. cycle, duty =100%, 1I/0 = OmA
lcca - 45" | 60 mA | BYTE# 2 Vcc -0.2V or BYTE# < 0.2V
CS1# =V, CS2 =V4, Others = Viu/V,L
Cycle =1ps, duty =100%, 1I/0 = OmA
" BYTE# = Vcc -0.2V or BYTE# < 0.2V
lcc2 - 5 10 mA
CS1#<0.2V, CS2 =2 Vcc-0.2V,
Viu2 Vee-0.2V, Vi £ 0.2V
Standby current . BYTE# = Vcc -0.2V or BYTE# < 0.2V
y Isg - 01" | 03 mA
CS2 :V||_
Standby current “ . Vin 2 0V
- 8 24 WA | ~*25°C | By TES > Viee 0.2V or
BYTE# < 0.2V
- | 147 | 48 WA | ~+40°C | (1) OV <CS2 < 0.2V or
IsB1 (2) CS1# 2 Vcc-0.2V,
- - 100 pA ~+70°C CS2 = Vcc-0.2V or
(3) LB# = UB# = Vcc-0.2V,
) ) 160 uA —+85°C CS1#<0.2V,
CS2 2 Vcc-0.2V
Output high voltage BYTE# = Vcc -0.2V or BYTE#< 0.2V
Vou 2.4 - - Y,
lon = -0.5mA
Output low voltage BYTE# = Vcc -0.2V or BYTE# < 0.2V
VoL - - 0.4 \Y,
loL = 2mMA
(] 1 : Vee=3.0V. Ta=+25CIZHI+ 5 BEE
2 :Vce=3.0V. Ta=+40°CIZE I+ 584 1E
3 : BYTE#E > I&. 52pin uTSOP & 48pinTSOP (Z5#E
RJJ03C0287-0100, Rev.1.00, 2009.05.07 %NESAS
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58
(Ta =25°C, f =1MHz)
Parameter Symbol Min. Typ. Max. Unit Test conditions Note
Input capacitance Cin - - 20 pF Vin =0V 1
Input / output capacitance Cio - 20 pF V o =0V 1

CE] 1: CONRSA—FF2HRESALOTREL, Y TLETT,

AC %1%

BIESM (Vee = 2.7V~ 3.6V, Ta= 0~ +70°C / -40 ~ +85°C)
AS17LZ L~UL s VIL = 0.4V, VIH = 2.4V
AJ) EF T RERER] - 5ns

AHBEA I 7B~ 1.4V
HAORMN « TRZR (Ra—7 D7 EE2ET)

1.4v

R, =500 ohm

DQ O T
S

C.=30pF

)] 1: ABEERESHBEIERA/AIBGNAN—SaVIZE-2TEAYET, 1EORESSET S,

RJJ03C0287-0100, Rev.1.00, 2009.05.07 %NESAS
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—RHA )L
R1WV6416R**-5S | R1IWV6416R**-7S .
Parameter Symbol - - Unit Note
Min. Max. Min. Max.
Read cycle time tre 55 - 70 - ns
Address access time taa - 55 - 70 ns
t - 55 - 70 ns
Chip select access time ACSL
tacsz - 55 - 70 ns
Output enable to output valid toe - 25 - 35 ns
Output hold from address change ton 10 - 10 - ns
LB#, UB# access time tea - 55 - 70 ns
. . t 10 - 10 - ns 2,3
Chip select to output in low-Z o
teLze 10 - 10 - ns 2,3
LB#, UB# enable to low-Z teLz 5 - 5 - ns 2,3
Output enable to output in low-Z toLz 5 - 5 - ns 2,3
. — t 0 20 0 25 ns 1,2,3
Chip deselect to output in high-Z chzL
tcHze 0 20 0 25 ns 1,2,3
LB#, UB# disable to high-Z teHz 0 20 0 25 ns 1,2,3
Output disable to output in high-Z toHz 0 20 0 25 ns 1,2,3
RJJ03C0287-0100, Rev.1.00, 2009.05.07 %NESAS
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5S4 ML

Parameter Symbol Rlv_VVMIGR**_SS RlV_VVGMGRH-?S Unit | Note
Min. Max. Min. Max.

Write cycle time twe 55 - 70 - ns

Address valid to end of write taw 50 - 65 - ns

Chip select to end of write tew 50 - 65 - ns 5

Write pulse width twp 40 - 55 - ns 4

LB#, UB# valid to end of write taw 50 - 65 - ns

Address setup time tas 0 - 0 - ns 6

Write recovery time twr 0 - 0 - ns 7

Data to write time overlap tow 25 - 35 - ns

Data hold from write time toH 0 - 0 - ns

Output enable from end of write tow 5 - 5 - ns 2

Output disable to output in high-Z tonz 0 20 0 25 ns 1,2

Write to output in high-Z twhz 0 20 0 25 ns 1,2

GE] 10 tonze tomze twhze tenz (. HAAEREHICGE - EDOBBTHRE I,
HABELARLICE>TIFHELEFEA,

2 CONFA—REEBRAESIAIOTIEIESH U TILETT,

3 RE - EEEHHIR—DIHEE. tiz max [F tizmin KYPNESLLBYET,

4 : BEAHAIE, CSI#H Low. CS2 A High, WE#AS Low, LB#ZET=[F UB#H Low DA —/A—F v Th (twp )
2T ET, EFAHFBIEL. CS1#D Low EFE. CS2 M High B, WE#®D Low &%, LB#E =X UB#®D
Low BBD S ERILEBVEBRATHFEY 9, ESZAAETIL. CS1#D High B, CS2 @ Low EH. WEHD
High iEE#%. LB#FE =X UB#D High BED 55, REBVEBBATEDOYET, twelFEZAARENLES
AARTETCOBBTHEILES,

5 : tow [&. CS1#®D Low B L CS2 D High EBDEVANLEZTAARTECOBBTAEINET,

6 :tasld. 7 FLREEISEESAAFRECOBBTHRESINET,

7 :twrlE. WE#E 21X CS1#D High B &H 5 LML CS2 D Low ERO VTR BVEBHNLEEAHA
YL LDEDLY TRESLET,

RJJ03C0287-0100, Rev.1.00, 2009.05.07 %NESAS
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BYTE#2 A X U hEEHE

RIWV6416R**-5S | RIWV6416R**-7S .
Parameter Symbol - - Unit Note
Min. Max. Min. Max.
Byte setup time tas 5 - 5 - ms
Byte recovery time ter 5 - 5 - ms
BYTE#2 1 = VT Kl
cs1# / \
CS2 \ /
tes ter
< g
BYTE#
RJJ03C0287-0100, Rev.1.00, 2009.05.07 %NESAS
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243 UTER

)— K47
tre
Ag-21
(Word Mode)
A 121 t
(Byte Mode) P tan oH
LB#,UB# % > tea A//
tBLZ tBHZ
tacst
Csi1# %& > k
tCLZl tCHZl
| |
CS2 — | tacs2
tCLZZ tCHZZ
WE# Vi
WE# = “H" level
VIL
toe
OE# % > k
to|_z L tOHZ
DQo-15 High impedance
(Word Mode) Valid Data
DQo-7

(Byte Mode)

(3] 1 : BYTE# = Vcc-0.2V or BYTE# =0.2V

RJJ03C0287-0100, Rev.1.00, 2009.05.07
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S4 4L (WE# CLOCK)

< twe >
Ao-21
(Word Mode) >< ><
A 101 h
(Byte Mode) OH
tew
P
LB#,UB# /
|
tew
P
Cs1# /
|
tew
|< >
- 7 7
taw
< P
tas twp twr
WE# >« >« P
\ /
\ /
OE# j/ Y %
ltwhz < toLz
tonz tow
DQo-15 M b
(Word Mode) .
DQo.s % Valid Data W

(Byte Mode)

[’¥] 1 :BYTE# = Vcc-0.2Vor BYTE# =0.2V

RJJ03C0287-0100, Rev.1.00, 2009.05.07 %NESAS
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54 kYA 7)L(2)" (CS1#, CS2 CLOCK)

Ao-21
(Word Mode)

A 21
(Byte Mode)

LB#,UB#

CS1#

CS2

WE#

OE#
OE# = "H" level

DQo-15
(Word Mode)

DQo-7
(Byte Mode)

< fwe >
taw
< >
tew
» /
|
tas tew twr
< >« >« >
\ /
\ /
tas tew twr
< >« >« >
/ \
/ \

twp

tow ton

r Valid Data ,|

[:3] 1 : BYTE#

= Vcc—0.2V or BYTE# =0.2V

RJJ03C0287-0100, Rev.1.00, 2009.05.07
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54 Y4 7IL(3)" (LB#, UB# CLOCK)

< fe >
Ao-21
(Word Mode) >< ><
A -1~-21 tAW
(Byte Mode) < >
tAS tBW tWF(
< >« 1
LB#,UB# /
/
tew
1
CS1# /
tew
1

:
% t
wes %t > y

OE#

OE# = "H" level

tDW tDH

DQo-15
(Word Mode)

DQo-7 Valid Data
(Byte Mode) |\_y_/|

[(¥] 1 : BYTE# = Vcc-0.2Vor BYTE# =0.2V

RJJ03C0287-0100, Rev.1.00, 2009.05.07 %NESAS
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T REETE

Parameter Symbol | Min. | Typ | Max. | Unit Test conditions™*

Vin =2 0V
BYTE# = Vcc -0.2V or BYTE# < 0.2V
(1))ov=CSsS2=<0.2Vor
(2) CS1# = Vcc-0.2V,
CS2 = Vcc-0.2V or
(3) LB# = UB# = Vc-0.2V,
CS1#=<0.2V,
CS2 =2 V0.2V

Vcc for data retention Vbr 2.0 - 3.6 \

Vin 2 0V
BYTE# = Vcc -0.2V or
BYTE# <0.2V
- | 147 | 48 | pA | ~+40°C | (1) OV <CS2<0.2V or
Data retention current lccor (2) CS1# =2 Vcc-0.2V,
- - 100 nA ~+70°C CS2 = Vcc-0.2V or
(3) LB# = UB# 2 Vcc-0.2V,
CS1#<0.2V,
CS2 2 Vcc-0.2V

- 8t | 24 pA | ~+25°C

- - 160 pA ~+85°C

Chip select to data retention
. tcor 0 - - ns .
time See retention waveform.

Operation recovery time tr 5 - - ms

[GE] 1 : Vee=3.0V. Ta=+25°CIC B+ 55EE
2 :Vce=3.0V. Ta=+40CIZ B+ 2B E(E
3 : BYTE#E v I%. 52pin uTSOP & 48pinTSOP (Zi#
4 :CS2 EvIE. ZRLARNYIT7, WE#/Nw T 7, CSI#/Nw T 7, OE#/\v 77, LB#. UB#1\v 7. Din
Ny IT7EHIHLET, C2HNT—2RBE—FEHIIHT EHEHEE. AALARL (7 FLR, WE#. CS1#, OE#,
LB#, UB#, I/0) [ High-ZKEBICLTHEMFEVEEHA, CSHNT—2RET— FZHl#ET D54,
CS2 £ CS2=Vee-0.2V £12IX 0VECS2=0.2V THITNIEHY FHA, HOAALRIL(T KL X WE#,OE#.,
LB#, UB#, I/0) (X High-ZKEIZL THEMFEWEE A

RJJ03C0287-0100, Rev.1.00, 2009.05.07 %NESAS
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T—ABRERA I VT EE"

(1) CSi# avkAa—J

Vcc

CS1#2z2Vcc - 0.2V

CS1#

(2) CS2 avkA—L

Vcc

CS2

Ov=CS2=0.2V

(3) LB# UB# a2 kA—JL

Vcc

2.2V

LB#, UB# LB#, UB# 2 Vce - 0.2V

[(¥] 1 : BYTE# = Vcc-0.2Vor BYTE# =0.2V

RJJ03C0287-0100, Rev.1.00, 2009.05.07 %NESAS
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