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Description

R8A66120FFA is high-speed field memory with two FIFO (First In First Out) memories of
4M-bit, which uses high-performance silicon gate process technology.

Features
*Total memory Capacity 8Mega-hit
*High speed operation
cycle time 10.0ns(Min.) fmax = 100MHz
output access time 6.0ns(Max.)
*Output hold time 1.0ns(Min.)
*Supply voltage 3.3 +=0.3V
*Variable length delay bit
*Synchronous write/read operation
3 states output
*Package PLQPO0048KB-A (48P6Q-A)
(48pins 7x7mm body LQFP )
Application

W-CDMA base station, Digital PPC, Digital TV,VTR and so on.

Mode Descriptions

1K-word = 1024-words

1024K-word

4bit bus I/F

74L>QA<3:0>

| RRESA
| REA

744>QB<3:0>

| RRESB
| REB

The 2 pieces of 1024K-word x 4-bit
FIFO can be operated completely
independently.

2-system individual input

2-system individual output

Pin Configuration (Top view)

[ 36 |« DB1
[38 J&— vee
[ 34 ]« GND
[ 33 ]« D&2
[ 32 |« DEa
[ 31 ]« Vee

[30 ]+ &hD

[28 ] aB3
[ 28 ]+ aB2
Eﬁ Yoo
[ 26 |« GND
[25 |+ ckB

D0 —[37
WwEE —»[ 3
WRESE —[ 38
GND —» [ 40
Vee —» [ 41
MODE —»[ 42
TEST! —[ 43 |
TEST2 —»[ 24
GND —» [ 45
WRESA —»[ 45

WEA —»| 47

O

DAD —»| 48

R8AG6
120FFA ®

24 | —» QB1

23 | —= B0

22 | «—REE

21 |+ RRESB

20 | < Ve

13 |+ POR

«— GhD

17 |+ Vo

16 |« RRESA

15 |<+— REA

14 |— QAD

13 |— QA1

DAl —[ 1]

—[z]
GND [ 3]
DA2 —»[ 4 |
DA —»[ 5 |

~[E]
GND —[ 7 |
043 <[ B8]
Qa2 <3 |

(]|
GHD [ 11 |
cka —»[12]

Outline: PLQP0048KB-A (48P6Q-A)
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R8A66120FFA

Block Diagram

Mode setting input
MODE

Write control inputs
for A-system

WRESA
WEA

Write control inputs
for B-system

WRESB
WEB

Power on reset input

Data input

DA<3:0>

DB<3:0>

\ 4

\ 4

11NJdID TOHLINOD FLIdM

INPUT BUFFER

|

MODE CONTROL CIRCUIT

A 2 4

< L
\v4

= Py
2 T
5 MEMORY ARRAY b
m >
> o
g 256K-word x 16-bit g
Y m

N3 ) %
? 256K-word x 16-bit 2
Q o)
Qo c
c pa
z 5
r_||'| m
o Py

1INDdID TOHLNOD av3d

A

A

Clock inputs

CKA
CKB

Read control inputs
for A-system

RRESA
REA

Read control inputs
for B-system

RRESB
REB

POR
\/
Test setting input » MODE CONTROL CIRCUIT
TEST<2:1>
N4
Vec OUTPUT BUFFER
GND
QA<3:0> QB<3:.0>
Data output
REJO3F0161-0170 Rev.1.70 May.16.2008 RENESAS

page 2 of 14



R8A66120FFA

Pin Function Description

Pin name Name Input/ Number of Function
(*1) Output pin(s)
CKx Clock input Input 2 They are clock inputs.
They are write enable control inputs.
WEX Write enable input Input 2 When they are "L", a write enable status is
provided.
They are reset inputs to initialize a write
. . address counter of internal FIFO.
WRESX 2 . .
Write reset input Input When they are "L", a write reset status is
provided.
They are read enable control inputs.
REX Read enable input Input 2 When they are "L", a read enable status is
provided.
They are reset inputs to initialize a read
. address counter of internal FIFO.
RRESx 2 .
Read reset input Input When they are “L", a read reset status is
provided.
Dx<3:0> Data input Input 8 They are data input bus.
Qx<3:0> Data output Output 8 They are data output bus.
L This is a pin for setting operation mode.
MODE 1 7
Mode setting input Input MODE should be fixed at "L".
L They are pins for test.
TEST<2:1> 2 )
Testsetting input | - Input TEST<2:1> should be fixed at "L".
POR Power on reset input| Input 1 This is a power on reset input.
Vce Power supply pin - They are 3.3 V power supply pins.
GND Ground pin - They are ground pins.

*Notel: X of the pin name shows A or B. A = A-system, B = B-system.

Mode pin Setting

In normal operation mode. It should be fixed on "L".

Pin Name 4
Operation MODE
MODE
L Normal operation
H Out of a guarantee

Operation Description

R8A66120FFA can be controlled two pieces of 1024K-word x 4-bit
FIFO completely independently. Taking FIFO (A) as an example,
the operation of FIFO memory is described as follows.

DA<3:0> »74L

74L> QA<3:0>

—<4 RRESA

—<4 REA

CKA p—— 102;1(K-W
4-bit
WEA ]
4
DB<3:0> P—F—
4-bit

WEB —

4
—/—» QB<3:0>

——<4 RRESB

———< REB

The operation of FIFO (B) is the same as that of FIFO (A).

When write enable input WEA is “L", the contents of data input DA<3:0>
are written into FIFO (A) in synchronization with the rising of clock input
CKA.

At this time, the write address counter of FIFO (A) is incremented.
When WEA is "H", this IC disable to write data into FIFO (A) and

the write address counter of FIFO (A) is not incremented.

When write reset input WRESA is "L", the write address counter of
FIFO (A) is initialized.

When read enable input REA is "L", the contents of FIFO (A) are
outputted to data output QA<3:0> in synchronization with the rising of
clock input CKA.

At this time, the read address counter of FIFO (A) is incremented.
When REA is "H", this IC disable to read data from FIFO (A) and

the read address counter of FIFO (A) is not incremented.

Also QA<3:0> become high impedance state.

When read reset input RRESA is "L", the read address counter of
FIFO (A) is initialized.
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R8A66120FFA

Electrical Characteristics

Absolute Maximum Ratings (Ta =0 ~ 70°C, unless otherwise noted)

Symbol |Parameter Conditions Ratings Unit
\Vcc Supply voltage -0.3 ~+3.8 V
VI Input voltage A value based on GND|-0.3 ~ Vcc+0.3 V
Vo Output voltage -0.3 ~ Vcc+0.3 \
Pd Maximum power dissipation |Ta=70°C 550 mwW
Tstg Storage temperature -55 ~ +150 °C
Recommended Operating Conditions
L Limits .
Symbol |Parameter Test conditions - Unit
y Min. Typ. Max.
\Vcc Supply voltage 3.0 3.3 3.6 \
Vi Input voltage A value based on GND 0 \/cc V
Vo Output voltage 0 \Vcc V
Topr Operating ambient temperature 0 70 °C
DC Characteristics (Ta= 0~ 70°C, Vcc = 3.3%0.3V, GND = 0V, unless otherwise noted)
Symbol |Parameter Test conditions jimits Unit
Y Min. Typ. Max.
VIH "H" input voltage 0.8x\Vcc \Y
A value based on GND
ViL "L" input voltage value based on 0.2xVcc | V
\VoH "H" output voltage I0H = -4mA Vcc—0.4 V
VoL "L" output voltage oL = 4mA 0.4 \
1IH "H" input current VI =Vcc 10 UA
lIL "L" input current Vi= GND -10 UA
lozH Off state "H" output current Vo = Vcc 10 uA
lozL Off state "L" output current Vo = GND -10 UA
Vec=3.3%x 03V
lcc O.pe.ratlrjg mean current Vi: Repeat "H" and "L 150 mA
dissipation Vo : Output open
tCK = 10.0ns (f = 100MHz)
Ci Input capacitance f = 1MHz 10 pF
Co Off state output capacitance f=1MHz 15 pF
REJO3F0161-0170 Rev.1.70 May.16.2008 RENESAS
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R8A66120FFA

Power On

After power-on this IC, some circuits of internal FIFO should be initialized by the following procedures (1), (2).

Also, when the supply voltage (Vcc) drops below the operation voltage range(3.0 to 3.6V) during operating and so this is powered
on again, they should be initialized by the same procedures.
(1)After Imsec or more has passed under the following conditions (i), (i) and (iii), please input the signal of “L” to “H” to POR pin
for power on reset. After of that, POR pin should be fixed at "H".
(i) :Vcc reaches to the operation voltage range.
(ii) :The clock signal is inputted to CK pin

(iii) :POR pin is fixed at "L".

(2)After POR pin is fixed at “H”, write reset and read reset operations should be provided with 100 cycles or more respectively.
There is no problem in these reset operations, if total reset cycles reach to 100 or more even if those are discontinuous.

Pinname .. +cy y/a )74 V74 V74 Vce
5 e 5 g
Vce
GND
Vcc
CK
GND
1msec or more
4 <L << Vcc
POR
GND & )
100 cycles or more of continuous or
discontinuous reset operation
& & V74 vee
WRES
RRES GND
REJO3F0161-0170 Rev.1.70 May.16.2008 RENESAS
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R8A66120FFA

Timing Requirements (Ta =0~ 70°C,Vcc = 3.3 £ 0.3V, GND = 0V, unless otherwise noted)

Limits
Symbol Parameter - Unit
Min. Typ. Max.
tCK Clock (CK) cycle 10 200
tCKH CK"H" pulse width 4
tCKL CK "L" pulse width 4
tDS Input data setup time to CK 4
tDH Input data hold time to CK 0
tWRESS Write reset setup time to CK 4
tWRESH Write reset hold time to CK 0
tRRESS Read reset setup time to CK 4 s
tRRESH Read reset hold time to CK 0
tWES Write enable setup time to CK 4
tWEH Write enable hold time to CK 0
tRES Read enable setup time to CK 4
tREH Read enable hold time to CK 0
tr, tf Input pulse rise / fall time 3

Switching Characteristics (Ta=0 ~ 70°C, Vcc = 3.3 £ 0.3V, GND =0V, unless otherwise noted)

Limits
Symbol Parameter - Unit
Min. Typ. Max.

tAC Output access time to CK 6
tOH Output hold time to CK 1

ns
tOEN Output enable time to CK 1 6
tODIS Output disable time to CK 1
REJO3F0161-0170 Rev.1.70 May.16.2008 RENESAS
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R8A66120FFA

Switching Characteristics Measurement Circuit

Vcc

¢

Swi

QNO—— QnOo—
J\swz
—— CL=10pF: tAC, tOH RL=1KQ ~~ CL=3pF: tOEN, tODIS
777 77
Parameter |SW1 SW2
tODIS(LZ) |Close Open
tODIS(HZ) |Open Close
tOEN(ZL) |[Close Open
tOEN(ZH) [Open Close

Input pulse level

Input pulse rise/fall time
Decision voltage input
Decision voltage output

:0~Vce
:1ns

1 1/2 Ve
:1/2 Vce

(However, tODIS(HZ) is judged with 90% of the output amplitude,
while tODIS(LZ) is judged with 10% of the output amplitude. )

The load capacitance CL includes the floating capacitance of connections and a input capacitance of a probe.

tODIS and tOEN Measurement Conditions

« /[ \o7

«_ /

tODIS(HZ,

———- VL

—>
90%
Qn
—>
tODIS(LZ)
on —> ‘Vﬁ/
10%
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R8A66120FFA

Operating Timing

Write Cycle
n cycle n+1cycle n+2cycle Disable cycle n+3cycle n+4cycle
cx _/_\_ _\_ 4\_‘ \
tck tckH | teke | twel tWESI twed | twe
D
({
ol
WE

tos| ton tos| toH
~—

Ll

In case of WRES = “H"

Write Reset Cycle

n-lcycle .y ncycle Reset cycle

« _f \f g W/ \_)(
tWRESH tWRESS t

tek WRESH| tWRESS
WRES [ « 1

tos|t s [toH

. D 8,00 Deme s

In case of WE = “L”

Write Reset and Write Enable Combination Cycle

n cycle n+1 cycle n+2 cycle Disable cycle 0 cycle 1 cycle
Yy Yy Yy < Yy J‘ Yy Yy
CK ) _\_ _\—
tex tekH | teke | twed, twes tweH, twes
g }
WE /
twRESH twRESS|tWRESH tWRESS
<—>e >le ='|

WRES

tos|t tos |toH
<> D>
Dn (nj@(ml) (n+2) X (0) X:X 1)

Note: There is no timing restriction of WE to WRES.

REJO3F0161-0170 Rev.1.70 May.16.2008 RENESAS
page 8 of 14



R8A66120FFA

Read Cycle

ncycle n+lcycle n+2cycle Disable time n+3cycle | n+4cycle R
CK
_/ \
tren | tres
{
LA
RE
tac to|3|sk toen
o 1D 0G0 (08 Ao () @ G2 @
ton ton
In case of RRES = “H”
Read Reset Cycle
n-1 cycle ncycle . Reset cycle Ocycle 1cycle
« [ \_ N 4
tRREsELtRREss RRESH trRRESS
RRES j
{¢
L}
|o_tac tac
1
an (n-1) " © ® )OC
{§
toH toH toH

Read Reset and Read Enable Combination Cycle

In case of RE =“L”

ncycle n+1cycle n+2cycle Disable cycle Ocycle lcycle |
S A\ \_ A
tck tckH | teku tREH_IAtRES tREH trRES
e < }
RE /
trrESH tRRESS| tRRESH tRRESS
< »n =l
RRES
tac tac topis foen tac
HIGH-Z
Qn (n) (n+1) (n+2) 0) (1)
toH toH toH
<> <>

Note: There is no timing restriction of RE to RRES.
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R8A66120FFA

Caution When Write Cycle and Read Cycle Approach Each Other

The interval m between write cycle and a read cycle should be secured more than 256 cycles when the write cycle

goes ahead of the read cycle on the following conditions, that is to say the interval less than 255 cycles is forbidden.

WRES, RRES="H"; WE, RE="L", and

* Both write side and read side are activated continuously.
When once this restriction to the interval isn't fulfilled, writing data is guaranteed, but reading data isn't guaranteed
not only for the cycles when it isn't fulfilled but also for the following 256 cycles after it is fulfilled again.

In this 256 cycles, read disable and read reset cycles are

not counted.

But the following condition is an exception to the restriction to forbid the intervals less than 255 cycles.
« Either write side or read side is temporarily stopped owing to reset cycles (WRES or RRES="L") or disable cycles (WE or RE ="H").

Note: Also, when the address counter is incremented up to the last cycle of 1-line and then returned to 0 cycle, the interval m between
write and read cycles should be secured more than 256 cycles taking account that they are cyclic and serial lines.

m=255,
WRES,RRES=H, WE,RE=L
[2s6]  |2s6|  [255]  [254 [254] [254] [255]  [2s6]  |2s6] = [2s6]
n+256 n+257 . n+258 n+259 n+260 n+261 n+262 n+263
cycle cycle Disable cycle cycle cycle _cycle  _cycle cycle cycle
<
n cycle n+1 cycle n+2 cycle n+3 cycle n+4 cycle n+5 cycle Disable cycle n+6 cycle n+7 cycle

CK

e/ \

"m", the interval

-| between a write cycle

and a read cycle

--Write side

- -Read side

D >< (n+2569< (n+257) ><

>< (n+258)><(n+259)

(n+260>< (n+261)

RE

—

>< (n+262)>< (n+263) ><

B OC

invalid

HIGH-Z

invalid

The data are

The data on
defined because it's forbidden cycles
on write disable cycles are not guaranteed

The data of 256 cycles

after the forbidden cycles

are not guaranteed

In the case of read cycle goes ahead of the write cycle or write cycle and read cycle are accorded. It's exceptions
of the restriction on forbid the intervals less than 255 cycles.

Caution of The State of Clock Stopping

Stopping of clock signal of this IC is forbidden during operating of it. "Stopping of clock signal" mean that

CKis fixed at "L" or "H" for more than tck(Max)(=200ns).

When this restriction to tck isn't fulfilled, all writing data before stopping of clock signal isn't defined.
Once the clock signal stopped, 1 cycle or more of both write reset cycles and read reset cycles should be secured to operate again.

the state of clock

stopping
Ztck(Max)

CK

WRES
RRES

1 cycle or more of both write reset
cycles and read reset cycles are
needed for continuation.

n/
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R8A66120FFA

Variable Length Delay bits

The 1-line length (cycle number) of RBA66120FFA is 1,048,576-cycle.

1-line Delay
In read cycles, an output data is read out at the (first) rising edge of CK (i.e. the start of the cycle ) .
In write cycles, an input data is written at the (second) rising edge of CK (i.e. the end of the cycle ) .
So 1-line delay can be made easily according to the control method of the following figure.

1048574 1048575 1048576 (0’) 1048577 (1) 1048578 (2') .. ‘Write side
Reset 0 cycle 1 cycle 2 cycle cycle cycle cycle cycle cycle
cycle .
J 0 cycle 1 cycle 2 cycle --Read side
CK _/—\_/
Red
WRES _\— [
RRES
Dn X (0) X:X ) X:X @] CXmm573)X:X1048574)X:X1048575)X:X 0) X:X (1) X:X @)
1048576 cycle
>
&
Qn X © U Y U
ksd
WE, RE="L"
N-bit Delay 1
(Reset at cycles corresponding to delay length)
Reset cycle 0 cycle 1 cycle 2 cycle n-1 cycle Reset cycle 0’ cycle 1’ cycle 2’ cycle --Write side
_ 0 cycle ‘ lcycle ‘ 2cycle ‘ --Read side
L

CK

WRES
RRES

Dn

\

SUAVaNRTay

)

/

Rzd

/

Bree

Delay length n

ORI

4

k<d

£000C

%

1048576 = in=256
WE, RE="L"

Note: Take care of the restriction to a interval between a write cycle and a read cycle (ref. pagel0).
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R8A66120FFA

N-bit Delay 2
(Sliding timings of WRES and RRES at cycles corresponding to delay length)
Reset cycle 0 cycle 1 cycle 2 cycle n-1 cycle n cycle n+1 cycle n+2 cycle n+3 cycle -+ -Write side
Reset cycle | 0 cycle 2 cycle 3 cycle .-Read side
> >

c _/_\_ A _/_\_/
wes "\ |/ i
RRES \ _j

Dn X 0) x X 1) x X (Z)X (nZX n-1) x x (n) X—X n+1)X—X n+2)x X (n+3)
Delay length n

Qn (©) (1)X x (2)X x (©)

1048576 =n= 256

=

WE, RE="L"
N-bit Delay 3
(Sliding address by disabling RE for cycles corresponding to delay length)
Reset cycle 0 cycle 1 cycle 2 cycle n-1 cycle n cycle n+1 cycle n+2 cycle n+3 cycle y--Write side
_L _L J 1 cycle 2 cycle 3 cycle {..Read side

P|<¢ P¢ P¢

« L

wes 7\ | / ;
- )
o OO0 D@D

Delay length n

o S 'S 00 60 €

1048576 =n= 256
WE="L"

A
A4

REJO3F0161-0170 Rev.1.70 May.16.2008 RENESAS
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R8A66120FFA

Reading shortest a data written at n cycle on write-side

In order to read out a written data, CK should be inputted for 256 cycles and more after the data is written.

In following figure, an example is shown of reading out the data written at the rising edge of CK (*1) at n cycle on write-side.
Output data becomes invalid when this restriction isn't fulfilled.

Also, take care of the restriction to the interval between a write cycle and a read cycle (ref. pagel0).

256 cycles or more

« L

1 | | +1 eyl n+253 n+254 n+255 n+256 n+257 n+258 . .
n-1cycle n cycle n+dcycle cycle cycle cycle cycle cycle cycle -+ Write side
n-2 cycle n-1 cycle n cycle n+1 cycle n+2 cycle ---Read side

CK

Dn (n-1) (n) (n+1) >®<(n+‘253) x (n+254) >< (n+255) >< (n+256) >< (n+257)>< (n+258)><

RE / \
4 HIGH-Z
On >< >< >< X X invalid >< M——< o) >< (n+1) >< (n+2) ><

Reading longest a data written at n cycle on write-side : 1-line Delay
Output Q of n cycle<1>* can be read out until n cycle<1>* on read-side and n cycle<2>* on write-side overlap each other.

=

ncycle<1>* Ocycle<2>* ncycle<2>* -+ -\Write side
n cycle<0>* _ Ocycle<1>* _ ncycle<1>* -+-Read side
—>

- —//_\—//_\ée//_\_//_%\_/“/
5>
Dn (n-1)<1>* >< (m=1>* >< (0)<2>* >< (n-1)<2>* K (n)<2>*

kd

% %
Qn  (1)<0> X (n)<0>* K K (0)<1>* K (n-1)<1>* X (n)<1>*
> &

<0>* , <1>* and <2>* indicate a line number.
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R8A66120FFA

Package Outline

JEITA Package Code

RENESAS Code | Previous Code

[ MASS[Typ]]

P-LQFP48-7x7-0.50

PLQP0048KB-A | 48P6Q-A

\ 029 |

48

ARRARARARRAE
L —
L] [

J U

aly] "
] by &% @

He

Terminal cross section

Ay

i

B!

A

L

Detail F

NOTE)

1. DIMENSIONS "*1" AND "*2"

DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "*3" DOES NOT
INCLUDE TRIM OFFSET.

Dimension in Millimeters
symbel " Min [ Nom| Max
D | 69]70] 71
E 69|70 71
A | — | 14| —
Hpo | 88 | 9.0 | 9.2
He | 88 ] 90| 9.2
Al — | — | 17
A1 0 01 ] 02
bp |0.17[0.22]0.27
by | — 020 —
C 10.09]0.145| 0.20
C1 0.125
4 0° | — 8°
e | — | 05| —
X — | — 1 0.08
y — | — 1010
Zp | — | 075 —
Ze | — | 075 —
L 0.35| 0.5 | 0.65
Li | —]10]| —

All trademarks and registered trademarks are the property of their respective owners.
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RenesasTechnoIogy COI’p. Sales Strategic Planning Div. Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan

Notes:

1. 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

ights or any cther rights of Renesas or any third party with respect to the information in this document. . o . )

2. Renesas shall have no liability for damages or infingement 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.

3. You should not use the products or the technology described in this document for the purpose of military applications such as the devellt)hpment 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.

4. Allinformation included in this document such as product data, diagrams, charts, programs, algorithms, and application circuit examples, is cument 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:/fwww.renesas.com ) o .

5. Renesas has used reasonable care in compiling the information incl 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. . o o R

6. When using or otherwise r_ehﬂng 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 rei)resentatlons, warranties or guaranties regarding the suitability of its products for any particular

w_g{icaﬁon and specifically disclaims any liability arising out of the application and use of the information in this document or Renesas products. o

ith 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 iife or create a risk of human injury or which require especially high quality
and reliability such as safety systems, or equipment or systems for tral:)?_pu'taﬁon and fraffic, 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. 3

8. Motwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

1) artificial life support devices or systems

2 surgigal implantations

g heal

care intervention (e.g., excision, administration of medication, efc.)
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 foregoi
applications shall indemnify and hold harmless Renesas Technology Corp., its affiiated companies and their officers, directors, and employees against any and all
damages arising out of such applications. =~ . . . _ . .

9. You should use the products described herein within the range specified by Renesas, tzﬁ)eqally with respect to the maximum rating, operating sup';lllly 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. y A } .

10. Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific charactenistics 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 dam:
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 an
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.

11. 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 ansing out of such detachment. . A 3

12. This document may not be regroduoed_or duplicated, in any form, in whole or in part, without prior wqtten_apﬁrmral from Renesas. .

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