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R1RWO0416D U U O [
4M High Speed SRAM (256-kword x 16-bit)

RJJ03C0094-0200
Rev. 2.00
2008.12.12
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RIRW0416D 00000 256k 00 0x160000004MO000000000O0 RAMOODOCMOSI60
gboobooboooooooobooboboboooooooobobobobooooboooboobobOobo
RIRwWo416D 00000000 DODOOO0O0DOOOOO0ODOOO0DOOOODDOCOOOL-Vesiond S-Versiond
gboobooboobooooobooboboboboooooobogoon

000000 400-mil4400000000 sOJ0O 400-mil44000000DOOTSORPNOOODOOOODOO
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00 33vOooo33v+03v

0000000 10ns/12 ns (max)

° ooooooooooooooo

— J000o00ooooooooooboooooogo

° oooooooooooooooon

o gooopooooTILoogoooooo

° 00000 145/130mA (max)

e TTLOOOODDOOO40mA (max)

e CMOSOUODODOOO OB5mA (max)
0 0.8mA (max) (L-version)
0 0.5mA (max) (S-version)

o O00O00000004mA (max) (L-version)

0.2mA (max) (S-version)
o d0000oO0o0od?2V (min) (L-version,S-version)
° 0000VecOVssODODOOoooo
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R1IRWO0416D DO OO

gogooooon

Type No. Access time Version Package
R1RWO0416DGE-OPR 10 ns Normal
R1RWO0416DGE-2PR 12 ns Normal 400-mil 44-pin plastic SOJ (44POK)
R1RWO0416DGE-2LR 12 ns L-Version
R1RWO0416DGE-2SR 12 ns S-Version
R1RWO0416DSB-0PR 10 ns Normal
R1RWO0416DSB-2PR 12 ns Normal 400-mil 44-pin plastic TSOPII (44P3W-H)
R1RWO0416DSB-2LR 12 ns L-Version
R1RWO0416DSB-2SR 12 ns S-Version
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R1IRWO0416D DO OO

gogn
44-pin SOJ 44-pin TSOP
U
A0 10 441 A17 rds 7 wdar
A1 2 431 A16 A1 2 431 At6
A2[]3 42[1A15 A23 421 A15
A3[]4 41 [ OE# A3l]4 41 oE#
A4[]5 40 [ UB# A4|:5 40:|UB#
CS#[]6 39 [1LB# cs# s 39 :| LB#
Vo1 L7 3811016 vo1 7 38[d 1016
1102 8 37 [ 1/015 0
/03[9 36 [11/014 voz L8 87 il Vo5
1103 [ 9 361 11014
I/04 ] 10 35[11/013
1704 ] 10 351 1/013
Voe ] 11 34 [ 1Vss Vee O] 11 34 [ Vss
Vgs [ 12 33 [ Vee Ves [] 12 33[] Voo
I/05 ] 13 32[11/012
1105 [] 13 321 1/012
I/06 ] 14 31 [ 1/011
1106 [] 14 31 1o11
1107 ] 15 30 [ 1/010
1107 [] 15 301 11010
I/08 ] 16 29 [11/09
1108 [] 16 291 1/09
WE# {17 28 [INC
WE# [ 17 281 NC
A5[]18 27 [ A14
A5[] 18 271 A14
A6 []19 26 [1A13
A7 [ 20 251 A12 A6 L119 261 A13
A7 [ 20 25 A12
A8 ] 21 O 24 ] A11 A8 [ 21 S aINE
A9 [ 22 231 A10
= = A9 [ 22 231 A10
(TOp View) (Top View)
gogno
Pin name Function
AOQ to A17 Address input
/01 to /016 Data input/output
CS# Chip select
OE# Output enable
WE# Write enable
UB# Upper byte select
LB# Lower byte select
Vee Power supply
Vss Ground
NC No connection
RJJO3C0094-0200 Rev.2.00,
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R1IRWO0416D DO OO

goboboboogd

(LSB)
Aldo

A130

Al120

A5o0
A6 o

A7 o

Allo

A10o

A3o

(MSB)A1©

Memory matrix
1024 rows x 32 columns x

8 blocks x 16 bit

(4,194,304 bits)

Row
decoder

cs | |

/01 o

I/08 ©

1/09 o
/0160

WE#

Column 1/O

Input Column decoder

data
control

YY NYY sy

.

CS# o
LB# o

(LSB) A8 A9 A17 A15 A16 A0 A2 A4 (MSB)

O O

T,

UB# o

1

E

OE# ©

¥ O

Aalgs

Vee

Vss
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R1IRWO0416D DO OO

HREEN
CS# | OE# |WE#| LB# | UB# Mode Vcc current 1/01-1/08 1/09-1/016 Ref. cycle
H X X X X Standby Isg, Ise1 ngh-Z ngh-Z —
L H H X X QOutput disable lcc High-Z High-Z —
L L H L L Read lcc Output Output Read cycle
L L H L H | Lower byte read lcc Output High-Z Read cycle
L L H H L | Upper byte read lcc High-Z Output Read cycle
L L H H H — lec High-Z High-Z —
L X L L L Write lcc Input Input Write cycle
L X L L H | Lower byte write lcc Input High-Z Write cycle
L X L H L | Upper byte write lcc High-Z Input Write cycle
L X L H H — lec High-Z High-Z —
OO00 H: Viw L Vi, x: VimorVy
goooon
Parameter Symbol Value Unit
Supply voltage relative to Vss Vce -0.5t0 +4.6 \Y
Voltage on any pin relative to Vss Vr —0.5* to Ve + 0.5*2 v
Power dissipation Pr 1.0 W
Operating temperature Topr 0to +70 °C
Storage temperature Tstg -55 to +125 °C
Storage temperature under bias Thias -10to +85 °C
000 1. OODO0O (undershooty6ns 00 00O0OO-2.0v0
2. 00O0O0O (overshoot)y6ns 000000 Vee + 2.0vV0
oo bcooon
(Ta=0to +70°C)
Parameter Symbol Min Typ Max Unit
Supply voltage Vec*? 3.0 3.3 3.6 v
Vss*? 0 0 0 %
Input voltage Vin 2.0 — Vee + 0.5%2 Vv
Vie -0.5+* — 0.8 %

goo 1.

OgO0g0 (undershoot)6ns 000 0O0OO-2.0v0

2. 0000 (overshoot)bnsd 00000 Vee +2.0V0
3. 0000 VecOOODODOODOOODODOODDOD
4 0000 VssOOOOOOOOOOOOOOOO
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R1IRWO0416D DO OO

DC O[O
(Ta=0t0 +70°C, V=33V £ 0.3V, Vg =0V)
Parameter Symbol Min Max Unit  |Test conditions
Input leakage current |y — 2 LA VN = Vss t0 Vee
Output leakage current |ILo] — 2 A Vin = Vss to Ve
Operating power supply [10ns cycle lcc — 145 mA Min cycle
current CS# =V, lout =0 mA
Other inputs = Viu/V),
12ns cycle lcc 130 mA
Standby power supply current Iss — 40 mA Min cycle, CS# = V|,
Other inputs = Viu/V,,
IsB1 — 5 mA  |[f=0MHz
Veec 2 CS# > Ve — 0.2V,
(1)oVv<Vn<02Vor
(2) Ve 2Vin=Vec-0.2V
—t 0.8t mA
—=*% | 0.5%? mA
Output voltage VoL — 0.4 \% lo. =8 mA
VoH 2.4 — Vv lon = -4 mA
000 1. LOOODOODOOOO0OO0OO
2. SO000000O0O0O0O
RN
(Ta=+25°C, f = 1.0 MH2z)
Parameter Symbol Min Max Unit Test conditions
Input capacitance*l Cin — 6 pF Vin=0V
Input/output capacitance*1 Cio — 8 pF Vio=0V

oo 1. 0oboboboboooooobooboobobobobooboooboo
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R1IRWO0416D DO OO

AC O[O

(Ta=0to +70°C, Ve = 3.3V £ 0.3V, unless otherwise noted.)
gooo

gooooooooasov/o.ov
goooogoobodsns
gboboboooooobooobgilsv
gbobooooobooboboboboboooo

1.5V 3.3V
RL =50 Q 3190
Dout Zo =50 Q Dout
l 30pF  353Q 5 pF
Output load (A) Output load (B)

(for tcLz, toLz tBLZ: tcHz, toHz:
teHz, twHz, and tow)

goooooad
R1RW0416D
10ns 0000000 | 12ns 0000000
Parameter Symbol Min | Max | Min Max Unit Notes

Read cycle time tre 10 — 12 — ns

Address access time taa — 10 — 12 ns

Chip select access time tacs — 10 — 12 ns

Output enable to output valid toe — 5 — 6 ns

Byte select to output valid tsa — 5 — 6 ns

Output hold from address change ton 3 — 3 — ns

Chip select to output in low-Z terz 3 — 3 — ns 1
Output enable to output in low-Z toLz 0 — 0 — ns 1
Byte select to output in low-Z taLz 0 — 0 — ns 1
Chip deselect to output in high-Z tchz — 5 — 6 ns 1
Output disable to output in high-Z tonz — 5 — 6 ns 1
Byte deselect to output in high-Z taHz — 5 — 6 ns 1
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R1IRWO0416D DO OO

gooooood
R1RWO0416D
10ns 0000000 | 12ns 0000000
Parameter Symbol Min Max | Min | Max Unit Notes

Write cycle time twe 10 — 12 — ns

Address valid to end of write taw 7 — 8 — ns

Chip select to end of write tew 7 — 8 — ns 8
Write pulse width twp 7 — 8 — ns 7
Byte select to end of write tew 7 — 8 — ns

Address setup time tas 0 — 0 — ns 5
Write recovery time twr 0 — 0 — ns 6
Data to write time overlap tow 5 — 6 — ns

Data hold from write time toH 0 — 0 — ns

Write disable to output in low-Z tow 3 — 3 — ns 1
Output disable to output in high-Z tonz — 5 6 ns 1
Write enable to output in high-Z twhz — 5 6 ns 1

o0o0d 1. 00DooobOboO0obobOOoooboo0osObOO0OObOOOODOOODOx200my DOOOODOO

gboboboboobooboobooboboboboobooooboooboobOobo

2. Cs#0 00 LB#O OO UB#0 lowD OO WE#O lowO O DOOODOOO WE#OODOOODO
go00oo0oOon high-zOOOODODOOODOO

3. 0000000 0D0OWE#O OO Cs#0 highOOOOODOOOODOO

4. CS#O OE#0 LB#O OO UB#ODOOOOO lowODOODO VOO DOODOOOODOOOOODmOOO
gboboboooobooboobooboboboo

5. tas0000000000DOOOCS#O WE#0O LB#O OO UB#0O lowDOOODOOOOOODO
gbooogooa

6. twrd CS#0O WE#O LB#0 00O UB#O highOOODOOOOOOOOODOOODOOOOOD
gooogo

7. 000000OCS#O lowO WE#D lowO LB#0 00 UB#0 lowOD O OO 000000 O OODO
00000 ooooooocs#d lowD OOWE#D low OO OB#0 00 UB#O lowd OO0 OO0
0000000000000 000ooooooooces#d high 00 OWE#0O high OO 0O LB#O
OO0 UuUB#O highOOOOCOOOOOOOOOOOOODOOO

8. tewOOCS#I lowD O OODOOOODOOOOODOOODOOOODOO
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R1IRWO0416D DO OO

godooood
0000000 (1) (WE# = V,y)
. trc
Address Valid address 7<
tacs .
CS# \ 71
t ta,
OE _ | tenz
¥
tsa tonz ™
LB#, UB# %
—_— tgrz!
8Lz BHZ
torz "1 lon
oz
High impedance ** 4
Dout Sl <X>< Valid data
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R1IRWO0416D DO OO

0000000 (2) (WE#=V,y, LB#=V,, UB#=V,)

tre

Address Valid address
) Tan ton
tap*1
b CHz
CS# l: /
B toe tonz"”
OE#
- torz"! .
3 ter 2+
High impedance ** 7 . . 4
Dout { Validdata |y

RJJO3C0094-0200 Rev.2.00,

2008.12.12, page 10 of 14

RENESAS




R1IRWO0416D DO OO

O0O0O00ao (1) (WE# Controlled)

- twe _
Address >< Valid address
taw L twr _
tas
typ _
WE#*3 XY ) /
- tow _
cs#3 XT /
OE# 71 AK
- tew
LB#, UB# 71
t oz
- twHz -
tonz _ B tow _
D X High impedance -
out =a L
2
<tD—W><tD—H>
Dy Valid data |
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R1IRWO0416D DO OO

0000000 (2) (Cs# Controlled)

Address >< Valid address
- taw - twr .
tas t
WP
WE# *3 X( 74
- tow N
Cs# *3 XT 71
OE# 71 AK
. taw
/
LB#, UB#
| /
¢ torz
WHZ
- tonz . fow -
c High impedance **
Dout / JF
2
tbw |, ton

Din Valid data >Q<>—
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R1IRWO0416D DO OO

0000000 (3)(LB# UB# Controlled, OE# = V)

Address

twe

\

Valid address

- W

UB# (LB#)

LB# (UB#)

Dy-UB
(DiN-LB)

Dp-LB
(DiN-UB)

Dout

NN ////1/ 1107,
NN /777274101

Xi\l

. —

/
/

\X

tBw -
tow tpH
Valid data 9
tow toH
Valid data

High impedance
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R1IRWO0416D DO OO

gobobbooogoooo

(Ta=0to +70°C)

gogogoLooobogosLoooooooooaooon

Parameter Symbol Min Max Unit Test conditions
Vcc for data retention VbR 2.0 — V Vee 2 CS# 2>V -0.2V,
1) OV<ViN<L0.2Vor
(2 Vec2Vinz2Vec-02V
Data retention current |L-version Iccor — 400 UA Vec =3V
Vec 2 CS# > Ve - 0.2V,
S-Version lccor — 200 1) OV<ViN<0.2Vor
(2 Vec=2Vin=Vec-02V
Chip deselect to data retention time tcor 0 — ns See retention waveform
Operation recovery time tr 5 — ms

goooboobobobooboobgon

_teor,

Data retention mode

RJJ03C0094-0200 Rev

2008.12.12, page 14 o
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R1IRWO416D U OO DD OOODODO

Rev.

oo

gooo

ooo

oooo

0.01

Sep. 30,2003 | —

goao

1.00

2004.03.12 —

goooooo

2.00

2008.12.12

P2

P6

P7

P8
P14

0000oooOdO-1ons00000 S-VersionOOOO0O
00000000 0ORIRWO416DSB-0PR/DGE-PR O O O
000000O0O00ORIRW0416DSB-2SR/DGE-2SR O O O

DCO OO 10ns cycle O O operating power supply current OO0
pCO OO S-VersionO O 1 OO0

goopooogOoilons OOOOOODOODOOOO
goopoooOoOoi1ons OOCOOOODOODOOOO
goooCocOoOooooDOg Ss-VersionO 1 ,0000
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