[Preliminary] This product is under development and its specification might be changed without any notice.
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Description

The R1LV0816ASD is a family of low voltage 8-Mbit static RAMs organized as 524,288-words by 16-bit,
fabricated by Renesas's high-performance 0.15um CMOS and TFT technologies. The R1LV0O816ASD is
suitable for memory applications where a simple interfacing, battery operating and battery backup are the
important design objectives.

The R1LV0816ASD is packaged in a 52pin thin small outline mount device [uTSOP/ 10.79mm x 10.49 mm
with the pin-pitch of 0.40mm]. It gives the best solution for a compaction of mounting area as well as
flexibility of wiring pattern of printed circuit boards.

Features

e Single 2.4-3.6V power supply

Small stand-by current: 1.2pA (Vcc=3.0V, typ.)

No clocks, No refresh

All inputs and outputs are TTL compatible

Easy memory expansion byCS2, CS1#, LB# and UB#
Common Data 1/O

Three-state outputs: OR-tie capability

OE# prevents data contention in the 1/0 bus
Operation temperature: -40 ~ +85°C

Ordering information

. Temperature
Type No. Power supply | Access time Range Package
2.7V to 3.6V 55 ns
R1LV0816ASD-5SI . 350 mil 52-pin plastic u-TSOP (Il)
2.4Vto 2.7V 70 ns -40 ~ +85°C
(normal-bend type) (52PTG)
R1LV0816ASD-7SI 2.4V to 3.6V 70 ns
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R1LV0816ASD -5SI, 7SI

Preliminary

Pin Arrangement

Al [ | Q 52| ] A6
NZE I 51| ] BYTE#
as [ |s so| ] ue#
a2 [ |4 a9 | ] vss
Aalr [ s 48| ] LB
Al0 [ |6 47| ] DQis/A-L
A9 I 46| ] bQ7
a8 [ |s 45| ] pQis
Ne [ o 44| ] pQs
csw [ J1o0 43| ] pbQi3
we# [ |1 42| ] bQs
NC [ ]2 41| ] pbQ12
e Lf® 52-pin uTSOP (Il) ] o
vee [ |14 3| ] ne
cs2 [ J1s 8| ] pou
NC |: 16 37 :| DQ3
NC |: 17 36 :| DQ10
INE R Bt 35| ] pbQ2
A7 [ o 34| ] bQo
A7 [ ]2 33| ] ba1
A6 [ |=2 32| ] bgs
As [ |22 31| ] DbQo
A4 [ |3 30| ] OE#
A3 [ ]2 29| ] vss
A2 [ ]2 O 28| ] NC
AL [ ]es 27| ] Ao
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R1LV0816ASD -5SI, 7SI

Preliminary

Pin Description

Pin name Function
Vce Power supply
Vss Ground
A0 to A18 Address input (word mode)
A-1to A18 Address input (byte mode)
DQO to DQ15 Data input/output
CS1# Chip select 1
CS2 Chip select 2
WE# Write enable
OE# Qutput enable
LB# Lower byte enable
UB# Upper byte enable
BYTE# Byte control mode enable
NC Non connection
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R1LVO0816ASD -5SI, 7SI Preliminary
Block Diagram
Ao O
A O ! MEMORY ARRAY
i ADDRESS ROW 512k-word x16-bit ¢
[} —
i BUFFER DECODER or
i ! 1M-word x8-bit O DQO
O DQ1
A © e i
A BUFFER | 1
1 [}
i |
DATA O bar
SENSE / WRITE AMPLIFIER ESELECTOR ]
| | _______________ | O DQ8
O pao
\ COLUMN DECODER / bQ !
BUFFER !
L) |
CLOCK CI)DQ15
cs2 O GENERATOR 1 /A 4
A
CS1# O
LB# O~ . >
1:):>_" X8 /x16 O Vee
ue# O - CONTROL O Vss
O P
BYTE# )
wes O D
OE# O 4
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R1LVO816ASD -5SI, 7SI Preliminary
Operation Table
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
Note 1. H:Viy L:ViL X VijorVy
2. When BYTE#="L", both LB# and UB# must be active. (LB#=UB#="L")
Absolute Maximum Ratings
Parameter Symbol Value unit
Power supply voltage relative to Vss Vce -0.5t0 +4.6 \%
Terminal voltage on any pin relative to Vss Vr -0.5 " to Vec+0.3% \%
Power dissipation Pt 0.7 W
Operation temperature Topr -40 to +85 °C
Storage temperature range Tstg -65 to 150 °C
Storage temperature range under bias Tbias -40 to +85 °C
Note 1. -3.0V in case of AC (Pulse width <30ns)
2. Maximum voltage is +4.6V
REJ03C0397-0001 Rev.0.01 2009.12.08 RENESAS
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R1LVO816ASD -5SI, 7SI Preliminary
Recommend Operating Conditions
Parameter Symbol Min. Typ. Max. Unit Test conditions Note
Supply voltage Vce 2.4 3.0 3.6 \% -
Vss 0 0 0 V -
Input high voltage Vi 2.0 - Vce+0.2 V Vce=2.4V to 2.7V
2.2 - Vce+0.2 V Vce=2.7V to 3.6V
Input low voltage Vi, -0.2 - 0.4 \% Vce=2.4Vto 2.7V | 1
-0.2 - 0.6 \Y Vce=2.7V to 3.6V | 1
Ambient temperature range Ta -40 - +85 °C -
Note 1. -3.0V in case of AC (Pulse width <30ns)
DC Characteristics
Parameter Symbol Min. Typ. Max. | Unit Test conditions
Input leakage current [ ] - - 1 pA | Vin =Vss to Vcc
Output leakage current BYTE# = Vcc -0.2V or BYTE# < 0.2V
| ||_o | ) ) 1 “A CS1# =V|y or CS2 =V|_or
OE# =V|H or WE# =V||_ or
LB# = UB# =V, VI/O =Vss to Vcc
Average operating current Min. cycle, duty =100%, 11/0 = OmA
Icci - 20" 35 mA | BYTE# = Vcc -0.2V or BYTE# < 0.2V
CS1# =V||_, CS2 =V|H, Others = V|H/V||_
Cycle =1us, duty =100%, 1I/0 = OmA
oo ) 1 5 mA BYTE# = Vcc -0.2V or BYTE#< 0.2V
CS1#= 0.2V, CS2 2 Vcc-0.2V,
Vg2 Vee-0.2V, Vi £ 0.2V
Standby current lss i 04" 0.3 mA BYTE# = Vcc -0.2V or BYTE# < 0.2V
CS2 =V||_
Standby current ) e 4 WA | ~25°C Vin 2 0V
) BYTE# = Vcc -0.2V or
BYTE# < 0.2V
- 3% 6 | wA | ~+40°C | (1)0V<CS2<0.2Vor
IsB1 (2) CS1# = Vce-0.2V,
- - 15 pA | ~+70°C CS2 = V¢c-0.2V or
(3) LB# = UB# = Vcc-0.2V,
) ) 20 WA | ~+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 = -1mA
Vce22.7V
Vors 20 i i v BYTE# = Vcc -0.2V or BYTE#< 0.2V
|o|-| =-0.1mA
Output low voltage BYTE# = Vcc -0.2V or BYTE# < 0.2V
Vo|_ - - 0.4 \ |o|_ =2mA
Vce22.7V
VoLs i i 0.4 v BYTE# = Vcc -0.2V or BYTE#< 0.2V
|o|_ =0.1mA

Note 1.Typical parameter indicates the value for the center of distribution at 3.0V(Ta=+25°C), and not 100% tested.
2.Typical parameter indicates the value for the center of distribution at 3.0V(Ta=+40°C), and not 100% tested.

REJ03C0397-0001 Rev.0.01

Page 6 of 16

2009.12.08

RENESAS




R1LV0816ASD -5SI, 7SI Preliminary

Capacitance
(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 Cio - - 10 pF V o =0V 1

Note 1.Typical parameter is sampled and not 100% tested.

AC Characteristics
Test Conditions (Vcc = 2.4V ~ 3.6V, Ta = -40 ~ +85°C)

e Input pulse levels: VIL = 0.4V, VIH=24V (Vcc=2.7V~3.6V)
VIL=0.4V,VIH=22V (Vcc=2.4V~27YV)

e Inputrise and fall times: 5ns

e Input and output timing reference level: 1.4V

e Output load: See figures (Including scope and jig)

1.4V

R, =500 ohm

DQ O .

C. =30 pF

HH
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R1LV0816ASD -5SI, 7SI Preliminary
Read cycle
R1LV0816ASD-5SI R1LVOS16ASD-7SI
Parameter Symbol (Note 0) i Unit Note
Min. Max. Min. Max.
Read cycle time tre 55 - 70 - ns
Address access time taa - 55 - 70 ns
t - 55 - 70
Chip select access time ACST ns
tacs2 - 55 - 70 ns
Output enable to output valid toe - 30 - 35 ns
Output hold from address change ton 10 - 10 - ns
LB#, UB# access time tea - 55 - 70 ns
t 1 - 1 - 2
Chip select to output in low-Z ozl 0 0 ns 3
tcLze 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 2 2 1,2
Chip deselect to output in high-Z conzt 0 0 0 o ns 2,3
tcuze 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 tonz 0 20 0 25 ns 1,2,3
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R1LV0816ASD -5SI, 7SI Preliminary

Write Cycle
R1LV0816ASD-5S| R1LV0816ASD-7SI
Parameter Symbol (Note 0) 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 tow 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

Note 0. If Vcc is 2.4-2.7V, parameters of R1LV0816ASA-7SI| and R1LV0816ASD-7SI7SI are applied.
1. tcHz, tonz, twHz and tenz are defined as the time at which the outputs achieve the open circuit conditions
and are not referred to output voltage levels.
2. Typical parameter is sampled and not 100% tested.
3. At any given temperature and voltage condition, tiz max is less than t.z min both for given device and
from device to device.

4. A write occurs during the overlap of a low CS1#, a high CS2, a low WE# and a low LB# or low UB#.
A write begins at the latest transitions among CS1# going low, CS2 going high, WE# going low and LB#
going low or UB# going low.
A write ends at the earliest transitions among CS1# going high, CS2 going low, WE# going high and LB#
going high or UB# going high. twp is measured from the beginning of write to the end of write.

5. tcw is measured from the later of CS1# going low or CS2 going high to the end of write.

6. tas is measured the address valid to the beginning of write.

7. twr is measured from the earliest of CS1# or WE# going high or CS2 going low to the end of write cycle

REJ03C0397-0001 Rev.0.01 2009.12.08 :{ENESAS
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[Preliminary] This product is under development and its specification might be changed without any notice.

BYTE# function
Parameter Symbol R1LV0816ASD-5SI | R1LV0816ASD-7SI Unit Note
Min. Max. Min. Max.
Byte setup time tes 5 - 5 - ms
Byte recovery time ter 5 - 5 - ms
BYTE# Timing Waveforms
cs1# / \

tes ter

BYTE#
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[Preliminary] This product is under development and its specification might be changed without any notice.

Timing Waveforms

Read Cycle
tre
Ao-18
(Word Mode)
A g h
(Byte Mode) P tan on
LB#,UB# %& P tea Y
teLz teHz
—p
tacst
cs1# %F_’ k
teLzs tchzt
—p
| |
CSs2 —P tacs2
tolze tchze
—p
WE# Vi
WE# = “H” level
([
toe
D= 1
toLz tonz
>
DQg-15 High impedance
(Word Mode) Valid Data
DQo-7

(Byte Mode)

Note1.BYTE# = Vcc — 0.2V or BYTE# < 0.2V
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R1LV0816ASD -5SI, 7SI Preliminary

Write Cycle (1) (WE# CLOCK)

< fwe >
Ap-18
(Word Mode) >< ><
A 118 h
(Byte Mode) OH
tew
>
LB#,UB# /
|
tew
>
CS1# /
|
tew
|< >
7 <
taw
¢ >
tAS tWP tWR
WE# >« >« P
\ /
\ /|
OE# ,/' %
itz > toz
tonz tow
DQg-15 _ | - ]
(Word Mode) % . %
Valid Data
DQo-7

(Byte Mode)

Note1.BYTE# = Vcc — 0.2V or BYTE# < 0.2V
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R1LV0816ASD -5SI, 7SI Preliminary

Write Cycle (2)" (CS1#, CS2 CLOCK)

< fwe >
Ap-18
(Word Mode) >< ><
A 118 n
(Byte Mode) < AW <
tew
>
LB#,UB# : /
tas tew twr
¢ >« >« P>
\ /
csi# \ /
tas tew twr
¢ >« >« P>
CS2 // \\
twp
)N !
WE# /
|
OE# Vi
OE# = “H” level
tow
DQo-15

(Word Mode)

DQo-7 r Valid Data ,|
(Byte Mode)

Note1.BYTE# = Vcc — 0.2V or BYTE# < 0.2V
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R1LV0816ASD -5SI, 7SI Preliminary

Write Cycle (3)" (LB#, UB# CLOCK)

t
< = >
Ap-18
(Word Mode) >< ><
A 118 T
(Byte Mode) < AW >
fas tew twr
< >« | g
LB#,UB# //
tew
| g
CSi1# /
|
tew
|< >
- 7 N
twp
2 14
|
OE# Vi
OE# = “H” level
IL
tow ton
DQo-15

(Word Mode)

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

Note1.BYTE# = Vcc — 0.2V or BYTE# < 0.2V
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R1LV0816ASD -5SI, 7SI Preliminary

Data Retention Characteristics

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

Vin 2 0V
BYTE# = Vcc -0.2V or BYTE#< 0.2V
(1) OV < CS2 < 0.2V or
(2) CS1# 2 Vee-0.2V,
CS2 2 Vcc-0.2V or
(3) LB# = UB# 2 Vc-0.2V,
CS1#=<0.2V,
CS2 2 Vcc-0.2V

Vcc for data retention VbR 1.5 - 3.6 \Y

Vce=3.0V, Vin 2 0V
BYTE# = Vcc -0.2V or
] BYTE# < 0.2V
- 32 | 6 | pmA |~+40°C | (1)0V<CS2<0.2Vor
Data retention current lceor (2) CS1# 2 Vce-0.2V,
- - 15 pA | ~+70°C CS2 2 V¢e-0.2V or
(3) LB# = UB# = Vcc-0.2V,
CS1#<0.2V,
CS2 = Vcc-0.2V

- 127 | 4 pA | ~+25°C

- - 20 | pA |~+85°C

Chip select to data retention time tcor 0 - - ns

See retention waveform.

Operation recovery time tr 5 - - ms

Note 1.Typical parameter indicates the value for the center of distribution at 3.0V(Ta=+25°C), and not 100% tested.
2.Typical parameter indicates the value for the center of distribution at 3.0V(Ta=+40°C), and not 100% tested.
3.CS2 controls address buffer, WE# buffer, CS1# Buffer, OE# buffer, LB#, UB# buffer and Din buffer.

If CS2 controls data retention mode, Vin levels (address, WE#, OE#, LB#, UB#, DQ) can be in the high
impedance state. If CS1# controls data retention mode, CS2 must be CS2 = V¢c-0.2V or 0V <CS2=<0.2V.
The other inputs levels (address, WE#, OE#, CS1#, LB#, UB#, DQ) can be in the high impedance state.
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R1LV0816ASD -5SI, 7SI Preliminary

Data Retention Timing Waveforms h

(1) CS1# controlled

Vce

CS1#2=Vcc - 0.2V

CS1#

(2) CS2 controlled

Vce

CS2

0vV=CS2=<0.2V

(3) LB#, UB# controlled

Vcc

2.0V 2.0V

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

Note1.BYTE# = Vcc — 0.2V or BYTE# < 0.2V
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Notes:
1.

1

o

11.

12.
13.

This document is provided for reference purposes only so that Renesas customers may select the appropriate Renesas products for their use. Renesas neither makes
warranties or representations with respect to the accuracy or completeness of the information contained in this document nor grants any license to any intellectual property
rights or any other rights of Renesas or any third party with respect to the information in this document.
Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising out of the use of any information in this document, including,
but not limited to, product data, diagrams, charts, programs, algorithms, and application circuit examples.
You should not use the products or the technology described in this document for the purpose of military applications such as the development of weapons of mass
destruction or for the purpose of any other military use. When exporting the products or technology described herein, you should follow the applicable export control laws
and regulations, and procedures required by such laws and regulations.
All information included in this document such as product data, diagrams, charts, programs, algorithms, and application circuit examples, is current as of the date this
document is issued. Such information, however, is subject to change without any prior notice. Before purchasing or using any Renesas products listed in this document,
please confirm the latest product information with a Renesas sales office. Also, please pay regular and careful attention to additional and different information to be
disclosed by Renesas such as that disclosed through our website. (http://www.renesas.com )
Renesas has used reasonable care in compiling the information included in this document, but Renesas assumes no liability whatsoever for any damages incurred as a
result of errors or omissions in the information included in this document.
When using or otherwise relying on the information in this document, you should evaluate the information in light of the total system before deciding about the applicability
of such information to the intended application. Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any particular
application and specifically disclaims any liability arising out of the application and use of the information in this document or Renesas products.
With the exception of products specified by Renesas as suitable for automobile applications, Renesas products are not designed, manufactured or tested for applications
or otherwise in systems the failure or malfunction of which may cause a direct threat to human life or create a risk of human injury or which require especially high quality
and reliability such as safety systems, or equipment or systems for transportation and traffic, healthcare, combustion control, aerospace and aeronautics, nuclear power, or
undersea communication transmission. If you are considering the use of our products for such purposes, please contact a Renesas sales office beforehand. Renesas shall
have no liability for damages arising out of the uses set forth above.
Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

(1) artificial life support devices or systems

(2) surgical implantations

(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who elect to use Renesas products in any of the foregoing
applications shall indemnify and hold harmless Renesas Technology Corp., its affiliated companies and their officers, directors, and employees against any and all
damages arising out of such applications.
You should use the products described herein within the range specified by Renesas, especially with respect to the maximum rating, operating supply voltage range,
movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas shall have no liability for malfunctions or damages
arising out of the use of Renesas products beyond such specified ranges.

. Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific characteristics such as the occurrence of failure at a certain

rate and malfunctions under certain use conditions. Please be sure to implement safety measures to guard against the possibility of physical injury, and injury or damage
caused by fire in the event of the failure of a Renesas product, such as safety design for hardware and software including but not limited to redundancy, fire control and
malfunction prevention, appropriate treatment for aging degradation or any other applicable measures. Among others, since the evaluation of microcomputer software
alone is very difficult, please evaluate the safety of the final products or system manufactured by you.

In case Renesas products listed in this document are detached from the products to which the Renesas products are attached or affixed, the risk of accident such as
swallowing by infants and small children is very high. You should implement safety measures so that Renesas products may not be easily detached from your products.
Renesas shall have no liability for damages arising out of such detachment.

This document may not be rer)roduced or duplicated, in any form, in whole or in part, without prior written a[g)roval from Renesas.

Please contact a Renesas sales office if you have any questions regarding the information contained in this document, Renesas semiconductor products, or if you have
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