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LENESAS

R1LV1616H-I|

Wide Temperature Range Version
16M SRAM (1-Mwordx16-bit / 2-Mwordx8-bit)

RJJ03C0171-0101

Rev.1.01
2004.11.18
R1LV1616H-I 1-M x 16 2-M x 8 16M
RAM CMOS 6
R1LV1616H-I
48 TSOPI
e 3.0V 2.7V 3.6V
. 45/55ns  max

— IMW/MHz typ
— 1.5uW typ

— 2CS
. —40  +85°C
e BYTE# A-1 Byte x8
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R1LV1616H-I

Type No. Access time Package
R1LV1616HSA-4LI 45 ns 48-pin plastic TSOPI (48P3R-B)
R1LV1616HSA-4SI 45 ns
R1LV1616HSA-5SI 55 ns
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R1LV1616H-I

48-pin TSOP
a5 [10O = 48[ _|A16
A1a[]2 47 [ ]BYTE#
A13[]3 46 [ |Vss
A2 |4 45[_]I/015/A-1
A11[]5 44 o7
A10[]6 43 JI/014
A9 |7 421106
As[]8 41[_Jro13
Ao ]9 4011105
Nc[]10 39 [ o012
WE#[__ |11 38| _]I/04
cs2[]12 37 [ 1Vee
Nul_]13 36 _]I/011
uB#[ |14 35| _]1/03
LB#[_]15 34[_Ji/o10
Ats[]16 33[_Jio2
A7 17 32 ]1r09
A7[]18 31 [ o1
As[_[19 30 _]ros
A5[ |20 2911100
VI 28 [ _JOE#
A3[ |22 27 1Vss
A2[ |23 26[_]Cst#
Al[ |24 25[ A0
(Top view)
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R1LV1616H-I

(TSOP)
Pin name Function
AO to A19 Address input (word mode)
A-1to A19 Address input (byte mode)
1/00 to 1/015 Data input/output
CS1# (CST) Chip select 1
CSs2 Chip select 2
WE# (WE) Write enable
OE# (OE) Output enable
LB# (LB) Lower byte select
UB# (UB) Upper byte select
BYTE# (BYTE) Byte enable
Vee Power supply
Vss Ground
NC No connection
NU** Not used (test mode pin)
1.
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R1LV1616H-I

(TSOP)

A13 o—
A12 o—
A1l o—

LSB A15 O0——
A14 o0——

A10 O—

A9 O0— ‘
A8 o— :
A18 0| |
A16 o— :
A9 o—

A4 o] |

Row
decoder

Memory matrix
8,192 x 128 x 16

8,192 x 256 x 8

A5 O

MSB !

]

1/00© ﬁ

/0150 :

—0Vce

—9Vgs

: Column 1/O0
| Input Column decoder
‘ data
S control
1Y 8 ol i
oLl LEo L 1
MSBa17/A7A6 A3 A2 A1AO A-1 !—SB‘
: A
*‘ I\J—f
Control logic
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R1LV1616H-I

(TSOP)
Byte mode
CS1#| CS2 | WE# | OE# | UB# | LB# |BYTE#| 1/00 to /07 | 1/08 to 1/014 /015 Operation
H X X X x X L High-Z High-Z High-Z Standby
X L X X X X L High-Z High-Z High-Z Standby
L H H L X X L Dout High-Z A-1 Read
L H L X x x L Din High-Z A-1 Write
L H H H X X L High-Z High-Z High-Z Output disable
H: Vi, L Vi, x: VigorV
Word mode
CS1#| CS2 | WE# | OE# | UB# | LB# |BYTE#| 1/00 to I/O7 | 1/08 to 1/014 /015 Operation
H X X X X X H High-Z High-Z High-Z Standby
x L X X x X H High-Z High-Z High-Z Standby
x x X X H H H High-Z High-Z High-Z Standby
L H H L L L H Dout Dout Dout Read
L H H L H L H Dout High-Z High-Z Lower byte read
L H H L L H H High-z Dout Dout Upper byte read
L H L X L L H Din Din Din Write
L H L x H L H Din High-Z High-Z Lower byte write
L H L X L H H High-Z Din Din Upper byte write
L H H H X X H High-Z High-Z High-Z Output disable
H: Vi, L Vi, x: VigorV
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R1LV1616H-I

Parameter Symbol Value Unit
Power supply voltage relative to Vss Vee -0.5t0 +4.6 \%
Terminal voltage on any pin relative to Vss Vr -0.5*! to Ve + 0.3%2 \%
Power dissipation Pt w
Storage temperature range Tstg -55to +125 °C
Storage temperature range under bias Thias —40 to +85 °C
1. 10ns —2.0V(Min)
2. +4.6V
DC
Parameter Symbol Min Typ Max Unit Note
Supply voltage Vee 2.7 3.0 3.6 \%
Vss 0 0 0 \Y
Input high voltage Vi 2.2 — Vee +0.3 \
Input low voltage Vi -0.3 — 0.6 \% 1
Ambient temperature range Ta -40 — +85 °C
1. 10ns —2.0V(Min)
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R1LV1616H-I

DC

Parameter

Symbol

Min Typ

Max

Unit

Test conditions*?

Input leakage current

[hl

pA

Vin = VSS to VCC

Output leakage current

[ILol

HA

CSl1#= VlH orCS2 = VlL or
OE# = VIH or WE# = VlL or
LB# = UB# = VIH! V|/o = VSS to VCC

Operating current

lcc

20

mA

CSl1# = VIL, Csz2= VIH!
Others = V i/ Vi, ljo = 0 mA

Average operating current

lect
(READ)

— | 22#t

35

mA

Min. cycle, duty = 100%,
II/O =0mA, CS1# = V||_, CS2 = VIH:
WE# = VIHv Others = V|H/V||_

ICCl

— |30t

50

mA

Min. cycle, duty = 100%,
||/o =0 mA, CSl1# = V||_,
CS2 = VIH: Others = V|H/V||_

ICC2*3
(READ)

mA

Cycle time = 70 ns, duty = 100%,
ljo = 0 MA, CS1# =V, CS2 =V},
WE# = V), Others = V\/V,_
Address increment scan or
decrement scan

3
leco*

— |20+t

30

mA

Cycle time = 70 ns, duty = 100%,
lio=0mA, CS1# =V,, CS2 =V,
Others = V|H/V||_

Address increment scan or
decrement scan

lccs

mA

Cycle time = 1 us, duty = 100%,
lio=0mA, CS1#<0.2V,
CS2>Vcc-0.2V
Vig2Vee—-02V,V <02V

Standby current

Iss

—  |o.a*t

0.5

mA

CS2 = V||_

Standby current  |-4SI
-5SlI

ISBl

—  |o.5*t

HA

4L

ISBl

—  |os*t

25

pA

0V <Vin

(1)0V<CS2<0.2Vor

(2) CS1# >V - 0.2V,
CS2>Vee-0.2Vor

(3) LB# = UB# >V — 0.2V,
CS2>Vcee-0.2V,
CS1#<0.2V

Average value

Output high voltage

Vo

loy = -1 mA

Vou

0.2

lon = —100 pA

Output low voltage

Vou

0.4

|o|_ =2mA

0.2

IOL =100 HA
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R1LV1616H-I

1. Typ Vee =3.0V Ta=+25°C
2. BYTE#>Vec—-0.2VorBYTE#<0.2V
3. increment decrement

Word mode: LSB (least singnificant bit) A0
Byte mode: LSB (least singnificant bit) A-1

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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R1LV1616H-I

AC

Ve =27V 3.6V Ta=-40 +85°C

° VL =04V, Vy=24V
° 5ns
° 1.4v
[ ]
1.4V
RL=500 Q
Dout
O
50pF

i
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R1LV1616H-I

R1LV1616H-I
-4Sl, -4LI -5SI
Parameter Symbol Min Max Min Max Unit Notes
Read cycle time tre 45 — 55 — ns
Address access time taa — 45 — 55 ns
Chip select access time tacsi — 45 — 55 ns
tacs2 — 45 — 55 ns
Output enable to output valid toe — 30 — 35 ns
Output hold from address change ton 10 — 10 — ns
LB#, UB# access time tea — 45 — 55 ns
Chip select to output in low-Z toLzt 10 — 10 — ns 2,3
telze 10 — 10 — ns 2,3
LB#, UB# enable to low-Z taLz 5 — 5 — ns 2,3
Output enable to output in low-Z toLz 5 — 5 — ns 2,3
Chip deselect to output in high-Z tchz1 0 20 0 20 ns 1,2,3
teHze 0 20 0 20 ns 1,2,3
LB#, UB# disable to high-Z tanz 0 15 0 20 ns 1,2,3
Output disable to output in high-Z tonz 0 15 0 20 ns 1,2,3
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R1LV1616H-I

R1LV1616H-I
-48l, -4Ll -5SI
Parameter Symbol Min Max Min Max Unit Notes
Write cycle time twe 45 — 55 — ns
Address valid to end of write taw 45 — 50 — ns
Chip selection to end of write tcw 45 — 50 — ns 5
Write pulse width twp 35 — 40 — ns 4
LB#, UB# valid to end of write tew 45 — 50 — ns
Address setup time tas 0 — 0 — ns 6
Write recovery time twr 0 — 0 — ns 7
Data to write time overlap tow 25 — 25 — 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 15 0 20 ns 1,2
Write to output in high-Z twhz 0 15 0 20 ns 1,2
R1LV1616H-I
-48l, -4LI -5SI
Parameter Symbol Min Max Min Max Unit Notes
BYTE# setup time tes 5 — 5 — ms
BYTE# recovery time tsr 5 — 5 — ms
1. tehz tomz twhz tBhz
2.
3. tyz max  t .z min
4. CS1# Low CS2 High WE# Low LB# UB# Low
twp CS1# Low CS2 High WE# Low
LB# UB# Low CS1#
High CS2 Low WE# High LB# UB# High
twe
5. tew CS1# Low CS2 High
6. tas
7. twr WE# CS1# High CS2 Low
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R1LV1616H-I

x1
tre
Address*2 Valid address 7<
tan _
- tacst .
CS1# lY 77
T
toLzs tonze
il bl -t |
Cs2 7. tacss _ N
I
tCLZIZ - tCHZZ
tgHz
tea = \ -
LB#, UBH# A\~ - 71
. tg1 7 . \
- torz -
t \
- oE
OE# lY 71
oz ‘ ton
Dout*3 High impedance < Valid data

Notes: 1. BYTE# > V;;—-0.2V or
BYTE#<0.2V
2. Word mode: A0 to A19
Byte mode: A-1to A19
3. Word mode: I/00 to I/015
Byte mode: I/00 to 1/07
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R1LV1616H-I

(1) ** (WE# Clock)

twe _
Address*2 >< Valid address ><
twr
- tow _
Csi# XY /4
- tew
taw _
LB#, UB# XY 7Z
- taw _
T\~ tywp -/
WE# . tag Y Y 7
L ow |, Tou
Din*3 Valid data m
iz tow
X High impedance —-
D(:)Ut*3 7L Av

Notes: 1. BYTE# >V, — 0.2V or
BYTE#<0.2V
2. Word mode: A0 to A19
Byte mode: A-1to A19
3. Word mode: I/00 to I/015
Byte mode: 1/00 to 1/07
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R1LV1616H-I

(2)** (CS1#, CS2 Clock, OE# = V)

Address*2

CS1#

Cs2

LB#, UB#

WE#

Din*3

Dout*3

twe

Valid address

taw
tas . tew . twa
\
A 7Z
tas . tew .
\
[/ \
taw _
B /
: /
twe /
s
ow |, ‘ou
Valid data

High impedance

Notes: 1. BYTE# >V —-0.2Vor

BYTE#< 0.2V

2. Word mode: A0 to A19
Byte mode: A-1to A19

3. Word mode: 1/00 to I/0O15
Byte mode: I/00 to 1/07
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R1LV1616H-I

(3)** (LB#, UB# Clock, OE# = V)

twe _
Address >< Valid address ><
- taw
tew ~ twi
CS1# \ /
/
» tow _
cs2 7 l‘
tAS _ tBW _
UB# (LB#) XY XT 7Z
- taw _
LB# (UB#) XX /
\ /
twp
WE# j’: } Z
I
fow | ton
Djn-UB Valid data %@ZJ\
(Din-LB) ; t
bW DH
Din-LB / Valid data
(Din-UB) \
Dout High impedance

Note: 1. BYTE# > Vg —02V
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R1LV1616H-I

(TSOP)

CSs2

CS1#

BYTE#
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R1LV1616H-I

Ta=-40 +85°C

Parameter Symbol Min | Typ | Max | Unit Test conditions*?
V¢ for data retention Vpr 1.5 — 3.6 V [Vin=0V
(1)ov<cs2<0.2Vor
(2) CS2>Vcc-0.2V,
CS1#>Vcc-02Vor
(3) LB#=UB#>Vc - 0.2V,
CS2>Vcc-0.2V,
CS1#<0.2V
Data retention current |-4SI lccor — |o05*t 8 pA [Vee=3.0V,Vin>20V
-5SI (1)ov<Cs2<0.2Vor
(2) CS2>Vcc-0.2V,
CS1#>Vcc—-0.2Vor
AL lccor - 0.5*1 25 pA (3) LB# =UB#>Vc—-0.2V,
CS2>Vcc-0.2V,
CS1#<0.2V
Average value
Chip deselect to data tcor 0 — — ns |See retention waveforms
retention time
Operation recovery time tr 5 — — ms
1. Typ Vee=3.0V Ta=+25°C
2. BYTE#>Vcc-0.2VorBYTE#<0.2V
3. CS2 WE# CS1# OE# LB# UB#
Din CSs2 Vin
WE# CS1# OE# LB# UB# I/O High-Z CSl#
CS2 C(CS2>Vcc-02V oOvV<Cs2<0.2V

WE# OE# LB# UB#

11O

High-Z
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R1LV1616H-I

(1) (CS1# Controlled)

Data retention mode

CS1#>Vgc — 0.2V \—

(2) (CS2 Controlled)

Data retention mode

(3) (LB#, UB# Controlled)

Data retention mode

LB#’OUVB#,,,,,,,,,,,,,,,,,,,,,,,,,L?#LUE’#?,\/,C,C:Q@)/ ,,,,,,,,,,,,,,,,,,,,,,,,,
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