To our customers,

Old Company Name in Catalogs and Other Documents

On April 1%, 2010, NEC Electronics Corporation merged with Renesas Technology
Corporation, and Renesas Electronics Corporation took over all the business of both
companies. Therefore, although the old company name remains in this document, it is a valid
Renesas Electronics document. We appreciate your understanding.

Renesas Electronics website: http://www.renesas.com

April 1%, 2010
Renesas Electronics Corporation

Issued by: Renesas Electronics Corporation (http:/www.renesas.com)

Send any inquiries to http://www.renesas.com/inquiry.

LENESANS



10.

11.

12.

Notice

All information included in this document 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 Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. You are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. You should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific”. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “Specific”” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as “Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is “Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home electronic appliances; machine tools; personal electronic equipment; and industrial robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific: Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or healthcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especially with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics 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 appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

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

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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M66256FP

5120 x 8-Bit Line Memory (FIFO)

REJO3F0250-0200
Rev.2.00
Sep 14, 2007

Description

The M66256FP is a high-speed line memory with a FIFO (First In First Out) structure of 5120-word x 8-bit

configuration which uses high-performance silicon gate CMOS process technology.

It has separate clock, enable and reset signals for write and read, and is most suitable as a buffer memory between

devices with different data processing throughput.

Features

e Memory configuration: 5120 words x 8 bits (dynamic memory)
e High-speed cycle: 25 ns (Min)

e High-speed access: 18 ns (Max)

e Output hold: 3 ns (Min)

e Fully independent, asynchronous write and read operations
e Variable length delay bit
e Qutput: 3 states

Application

Digital photocopiers, high-speed facsimile, laser beam printers.

Block Diagram

Data input Data output
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M66256FP

Pin Arrangement

Qo
Qq
Qz
Q3
Read enable input ~ RE
Read reset input RRES
GND
RCK
Q4
Qs
Qs
Q7

Data output

Read clock input

Data output

M66256FP
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(Top view)

Outline: 24P2U-A

Do
D1
D2
D3
WE  Write enable input
WRES Write reset input
Vee

WCK Write clock input
Dy

Ds
Ds
D7

Data input

Data input
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M66256FP

Absolute Maximum Ratings

(Ta =0 to 70°C, unless otherwise noted)

ltem Symbol Ratings Unit Conditions
Supply voltage Vce -0.5t0 +7.0 \ A value based on
Input voltage Vi -0.5t0 Vo + 0.5 % GND pin
Output voltage Vo —0.5t0 Vec + 0.5 \
Power dissipation Pd 440 mwW Ta =25°C
Storage temperature Tstg —65 to 150 °C

Recommended Operating Conditions

ltem Symbol Min Typ Max Unit
Supply voltage Vce 45 5 55 \
Supply voltage GND — 0 — \
Operating ambient temperature Topr 0 — 70 °C

Electrical Characteristics
(Ta=0to70°C, Vec =5V + 10%, GND = 0 V)

ltem Symbol Min Typ Max | Unit Test Conditions

"H" input voltage ViH 2.0 — — \

"L" input voltage Vi — — 0.8 \

"H" output voltage VoH Vec - 0.8 — — \" lon = -4 mA

"L" output voltage VoL — — 0.55 \ loL=4 mA

"H" input current Iy — — 1.0 pA | Vi=Vee | WE, WRES, WCK,
RE, RRES, RCK,
Do to D7

"L" input current I — — -1.0 pA | Vi=GND | WE, WRES, WCK,
RE, RRES, RCK,
Do to D7

Off state "H" output current lozn — — 5.0 pA | Vo=V

Off state "L" output current lozL — — -5.0 pA | Vo=GND

Operating mean current dissipation | lcc — — 80 mA | V)= Ve, GND, Output open

twek, trek = 25 ns
Input capacitance Ci — — 10 pF |f=1MHz
Off state output capacitance Co — — 15 pF | f=1MHz

Function

When write enable input WE is "L", the contents of data inputs D, to D; are written into memory in synchronization
with rise edge of write clock input WCK. At this time, the write address counter is also incremented simultaneously.

The write function given below are also performed in synchronization with rise edge of WCK.
When WE is "H", a write operation to memory is inhibited and the write address counter is stopped.
When write reset input WRES is "L", the write address counter is initialized.

When read enable input RE is "L", the contents of memory are output to data outputs Q, to Q; in synchronization with
rise edge of read clock input RCK. At this time, the read address counter is also incremented simultaneously.

The read functions given below are also performed in synchronization with rise edge of RCK.

When RE is "H", a read operation from memory is inhibited and the read address counter is stopped. The outputs are in
the high impedance state.

When read reset input RRES is "L", the read address counter is initialized.

REJO3F0250-0200 Rev.2.00 Sep 14, 2007 RENESAS
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M66256FP

Switching Characteristics

(Ta=0to 70°C, Vec = 5 V £ 10%, GND = 0 V)

Item Symbol Min Typ Max Unit
Access time tac — — 18 ns
Output hold time ton 3 — — ns
Output enable time toen 3 — 18 ns
Output disable time toois 3 — 18 ns

Timing Conditions

(Ta=01to0 70°C, Vcc =5V £ 10%, GND =0 V, unless otherwise noted)

ltem Symbol Min Typ Max Unit
Write clock (WCK) cycle twek 25 — — ns
Write clock (WCK) "H" pulse width twekH 11 — — ns
Write clock (WCK) "L" pulse width twekL 11 — — ns
Read clock (RCK) cycle trek 25 — — ns
Read clock (RCK) "H" pulse width tRekH 11 — — ns
Read clock (RCK) "L" pulse width tRekL 11 — — ns
Input data setup time to WCK tos 7 — — ns
Input data hold time to WCK toH 3 — — ns
Reset setup time to WCK or RCK tress 7 — — ns
Reset hold time to WCK or RCK tRESH 3 — — ns
Reset nonselect setup time to WCK or RCK | tnress 7 — — ns
Reset nonselect hold time to WCK or RCK | tnresH 3 — — ns
WE setup time to WCK twes 7 — — ns
WE hold time to WCK twen 3 — — ns
WE nonselect setup time to WCK tnwes 7 — — ns
WE nonselect hold time to WCK tNwEH 3 — — ns
RE setup time to RCK tRes 7 — — ns
RE hold time to RCK tReH 3 — — ns
RE nonselect setup time to RCK tNRES 7 — — ns
RE nonselect hold time to RCK tNREH 3 — — ns
Input pulse rise/fall time tr, tf — — 20 ns
Data hold time* tH — — 20 ms

Notes: Perform reset operation after turning on power supply.
* For 1-line access, the following should be satisfied:

WE "H" level period < 20 ms — 5120 twck — WRES "L" level period
RE "H" level period < 20 ms — 5120 trck — RRES "L" level period
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M66256FP

Test Circuit

anO————

— CL=30pF:tac, ton

CL =5 pF: toens topis

Input pulse level:
Input pulse rise/fall time:
Decision voltage input:

Decision voltage output:

0to3V
3 ns

1.3V

1.3 V (However, topis (.7 1S 10% of output amplitude and topis (z) is 90% of that for

decision)

The load capacitance C; includes the floating capacitance of connection and the input capacitance of probe.

Parameter SwW1 sSw2
tobis (Lz) Closed Open
tobis (Hz) Open Closed
toEN (z) Closed Open
toEN (zh) Open Closed

tODIS/tOEN Test Condition

ek )\

RE J
tobis (Hz)
.
90%
Qn
tobis (Lz)
»
Qn
10%
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M66256FP

Operating Timing
Write Cycle
. Cyclen ==Cycle n+ 1=‘Cycle n+ 27= Disable cycle =‘Cycle n+ 3Q=Cycle n+ 4=‘
woe [\ -\ ./ \_ \_J/ U/_L
twek =:[WCKH=‘LWCKL= ‘tWEH=ENWESV tnwen | twes
_ {f
WE
tos |ton ton

tps
Dn (;J@Qn + 1)>@E(n—+ 2)

A0E00

WRES = "H"
Write Reset Cycle
Cyclen—1 B Cyclen R Reset cycle Cycle0 | Cyclel | Cycle2
v/ N\ N\ S\ \J
twek | INRESH LtF{Ess= tRESHJt‘NRES§
WRES
tDS tDH tDS tDH
Dn (n-1) (n) )( (0) >@< (1) >@< 2 >@<:
Wzlll_"
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M66256FP

Matters that Needs Attention when WCK Stops

ncycle |n+1cycle ncycle | Disable cycle
i
woc [\ \ WAWEAW
twek tnwes
-t L. | R |

WE
“ tosltoy
| |
; ()(
o | )MV/
! |
‘ '«
Period for writing data (n) Period for writing data (n)
into memory into memory

WRES ="H"

Input data of n cycle is read at the rising edge after WCK of n cycle and writing operation starts in the WCK low-level
period of n + 1 cycle. The writing operation is complete at the falling edge after n + 1 cycle.

To stop reading write data at n cycle, enter WCK before the rising edge after n + 1 cycle.

When the cycle next to n cycle is a disable cycle, WCK for a cycle requires to be entered after the disable cycle as well.
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M66256FP

Read Cycle
Cycle n Cyclen+1 Cyclen+2 Disable cycle Cyclen+3  Cyclen+4
o\ BWAWERW W
thok | trokr | tRoku | tRen |thmes Inren_ | fRes
- e
((
R )) tAC
RE >
topis toEN
HIGH-Z
Qn M (n) @((n + 1)@(” +2) ‘, (n+3) (n+ 4)@:
ton
RRES = "H"
Read Reset Cycle
Cyclen—1u Cyclen R Reset cycle Cycle0 | Cyclet | Cycle2
o /N S\ S\ \_J/ \_J/_L
trek  |INmESH ‘ERESS‘ thesH [tNress
RRES
tac
: 000

)((n—1)>@< (n) >@< (0) >@< (0) (0) M
ton
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RE - uLn
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M66256FP

Variable Length Delay Bits

1-line (5120 Bits) Delay

A write input data is written into memory at the second rise edge of WCK in the cycle, and a read output data is output
from memory at the first rise edge of RCK in the cycle, so that 1-line delay can be made easily.

Cycle 5120| Cycle 5121 |Cycle 5122
Cycle 0 Cycle 1 Cycle 2 Cycle 5118 | Cycle 5119 (o) (1" )

-l ;‘ -
<} I -t

WCK
RCK

tress |tResH

((

17

WRES
RRES

Dn

N-bit Delay Bit

(Making a reset at a cycle corresponding to delay length)

Cyclen [Cyclen+1|Cyclen+2|Cyclen+3
Cyclen-2 ' ' . 3)

Cycle 0 Cycle 1 Cycle 2 Cyclen-1 (09 (1) (2)

WCK d -t - et -t >t >t -t
I AVAVAVAVAVAVAVAYAVAYS

tress |tresH tress [tresnH

((
WRES ‘\[ P y
RRES

n $EIEIRe0eME0eE
m cycles tac ton

((
1))

Qn /
(

N

SL
»
=]
$
(&)
$
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M66256FP

N-bit Delay 2
(Sliding WRES and RRES at a cycle corresponding to delay length)

Cycle 0 Cycle 1 ‘ Cycle 2 ‘Cycle n-2|Cyclen-1| Cyclen |Cyclen+1|Cyclen+2|Cyclen+3

N aVaAYaYavavavavavavava

tress |tResH
[ (’(’
WRES

((

[E— N

tress [tResH

tps |ton tps [toH

o XXX =06

m cycles

((
)

Qn /
I{

N

N-bit Delay 3
(Disabling RE at a cycle corresponding to delay length)

By Cycle 0 ‘ Cycle 1 J‘ Cycle 2 “ 9yc|e n- 1‘ Cycle n R Cycle n+ 1 Eycle n+2 9ycle n+ .’i
WCK
RCK
tress |tresH
JE— (I(I
WRES
RRES
ey s
(« Y
_ 1
RE #\
Dn
m cycles tac ton
HIGH-Z
an if (0) (1) (2) ©)
m - uLn
m>3
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M66256FP

Shortest Read of Data "n" Written in Cycle n
(Cycle n — 1 on read side should be started after end of cycle n + 1 on write side)

When the start of cycle n — 1 on read side is earlier than the end of cycle n + 1 on write side, output Qn of cycle n
becomes invalid.

In the figure shown below, the read of cycle n — 1 is invalid.

Cyclen+2 Cyclen+3

Cyclen i Cyclen+1

WCK

Dn

RCK

Qn >< >< Invalid >< (n) ><2

Longest Read of Data "n" Written in Cycle n: 1-line Delay
(Cycle n <1>* on read side should be started when cycle n <2>* on write is started)

Output Qn of n cycle <1>* can be read until the start of reading side n cycle <1>* and the start of writing side n cycle
<2>%* overlap each other.

Cycle n <1>* Cycle 0 <2>* Cycle n <2>*

. ( : ( . :
Dn (n—1) <1s* >< (n) <1>* ><j >< (00) ;2>>{ X' (n-1) <2 >< (n) <2>*
] i ) i | ) ] |

( {
Qn (n—1) <0>* >< (n) <0>* ><::: >< (0) <1>*: X (n—1)<1>* >< (n) <1>*
) )

Note: <0>*, <1>* and <2>* indicates a line value.
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M66256FP

Application Example

Laplacian Filter Circuit for Correction of Resolution in the Secondary Scanning Direction

N

M66256 Line n image data >

Do Qo
5 to to
D; Q
Line (n + 1) i{> ! !
image data 1-line
delay

x 2

A4

> Corrected
image data

Adder
N+K{2N-(A+B)}

x K

N/
AV

Subtractor
2N - (A +B)

M66256

A
Line (n—1)
image data

Do Qo
to to
D; Q7

1-line
delay

Adder
A+B

—)

Primary scanning
direction

OO0O00O

<— Line (n-1)

OO
OO
OO < Linen N'=N+K{(N-A)+(N-B)}
OO
OO

Secondary scanning

direction
0000
0000
O@3@>

=N+ K{2N - (A + B)}
<— Line (n + 1) K: Laplacian coefficient

O00O0O

-
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M66256FP

Package Dimensions

24P2U-A Plastic 24pin 375mil SSOP
EIAJ Package Code JEDEC Code Weight(g) Lead Material -
b2

SSOP24-P-375-00 — . 04 S jﬁ#7
I ARAARAARAARA %?%j‘“‘(
—

R

Recommended Mount Pad

O

y
| FHEYHEEEEHE —— e i
@ @ ymboo Min Nom Max
A — — 2.65
Al 0.1 0.2 0.3
A2 — 2.3 —
b 0.3 0.35 0.45
c 0.23 0.25 0.3
D 10.2 10.3 10.4
E 7.4 7.5 7.6
b [e] — 0.8 —
HE | 10.0 10.3 10.6
L 0.5 0.7 0.9
L1 — 1.4 —
— 0.75 —
Z1 — — 0.9
y — — 0.1
0 0° — 8°
21 |~ Detilc Detail F e
l2 1.27 — —
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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 ref)roduced or duplicated, in any form, in whole or in part, without prior written ap:froval 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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