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DESCRIPTION

The R8A66174 is a CMOS LSI with 63-byte FIFO (First-In First-Out Memory). The commands or up to 63-
bytes data can be stored from 8-bit data bus. The data stored in FIFO can be outputted as serial data by
executing command, and when the stored data is outputted all, R8A66174 will output an interrupt request
signal. R8A66174 has 2-bit output pins (/OE, LATCH) which can set/reset outside devices by the command,
R8A66174 can be connected to peripheral circuits that have a serial latch structure. R8BA66174 is the
succession product of M66300.

FEATURES

e General-purpose 8-bit CPU bus compatible
e Built-in 63-byte FIFO
e High-speed output (10Mbps)
e |t's able to connect to LED array driver such as R8A66160 or R8A66161 directly
e Low-noise, high-output circuit
loL=16mA, IoH=-16mA (loL=4mA, IoH=-4mA for /INT)
e Schmitt input (/RESET)
e Wide operating supply voltage range (Vcc=3.0~3.6V or Vcc=4.5~5.5V)
e Wide operating temperature range (Ta=-40~85°C)

APPLICATION

General digital equipment for industrial and home use, panel display controllers, and eraser unit controller for
copying machine.

PIN CONFIGURATION (TOP VIEW)

WRITE INPUT W?_’ 1 O 20 Ve

M DO —[ 2 19| «— C/B COMMAND/DATA INPUT
DL —| 3 18]+— CS CHIP SELECT INPUT
D2 —| 4 17 | «<— RESET RESET INPUT
D3 —[ 5] 16]— NT INTERRUPT REQUEST OUTPUT

DATA BUS

u—[6 5l— OF OUTPUT ENABLE OUTPUT
D5—| 7 14|— LATCH LATCH OUTPUT
D6 —| 8 13— SDATA  SHIFT DATA OUTPUT

L o7 —[9] 12|— SCLK  SHIFT CLOCK OUTPUT
GND 10 11|+— @ CLOCK INPUT
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FUNCTIONAL DESCRIPTION

The information on data bus DO~D7 is loaded as command when C//D=1, and as data when C//D=0.

There are four kinds of commands.

(1) Command 1. Five kinds of division ratios of the clock input ¢ are set up.

(2) Command 2. R8A66174 is set as write mode. The CPU is capable of writing 8-bit parallel data of up to 63
bytes into the internal memory (FIFO) of the R8A66174.

(3) Command 3. RBA66174 is set as serial output mode. All data written in the internal memory (FIFO) is
outputted as serial data in sync with the shift clock which is set by command 1. Then, each data is
outputted from LSB. When all stored data has outputted, R8A66174 will output the interrupt request /INT
to CPU.

(4) Command 4. cancels the /INT and sets/resets the two control ports (LATCH, /OE).

After command4, if command3 is executed immediately, the data which is already written will be re-outpu-
tted.

FUNCTION TABLE

- Input Outputs
=4
g Control inputs Data inputs Remark
£ SCLK|SDATA /INT | /OE |LATCH
8| /R|/ICS|CID|/WR| D7 | D6 | D5| D4 | D3| D2| D1 | DO
—-10 x x x x x x x x x x x 0 0 1 1 0 |Initialize
- 1 1 x x x x x x x X X x | *1|*1]*1| *2| *2 |Memory contents not changed
1lola|Aa]rlofofo] x| x|x]|x]ofofa1 )
1 0 0 1 0 0 1 1/2 division of ® Valid when D7 is
1 1 0 1 0 0 0 1 1/4 division of ® high-level
1 0 1 1 0 0 1 1/8 division of ®
1 1 0 0 0 0 1 1/16 division of ®
1| Alof x| x| x|o] x| x[o]o]ofa1 WRITE MODE setting
2 = WRITE MODE
0| A x x x x x x x 0 0 1 WRITE operation
1 _’f‘_ 0 x x x 0 x x 1 |*3|*4]| 1 SERIAL OUT MODE setting
SERI. OUT
* * *
3 5] x x x x x x x x x x 3 41 1 SERIAL OUT MODE
*5 x x X X X X x x x X 0 0 0 SERIAL OUT end
4 0 1 _zfx_ 0| x x x 1| D2|D1| x o| o 1 | D2 | D1 |set/reset the /OE and LATCH, cancel /INT

Notel *1: The same operation as *3 and *4 in the SERIAL OUT mode. The output is not changed in other modes.
*2 : The output is not changed.
*3 : The @ division pulse which is set by command 1 is outputted on /WR rise.
*4 : SDATA (n) is output on SCLK fall (n-1).
*5 : Indicates 1 when /WR is 0, don't care when /WR is 1.
X : Don't care
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BASIC OPERATION

Fig. 1 shows the basic operation flowchart. Data
inputs DO~D7 are switched among four commands ——————————
and 8-bit parallel data by the C//D signal. When

C//D is 1, the command is stored in sync with the op=t | | Command 1 store | |
rise of /IWR.

For initiate to work this IC, at first command 1

should be stored. Command 1 sets the division ratio | Division ratio setting |

for clock input @ as 5 divisions of 1, 1/2, 1/4, 1/8

and 1/16. (The default ratio is 1.)
Then command 2 should be stored. When it is Cib=1 | | Command 2 store | |
stored, 8-bit parallel data is written into the internal

memory (FIFO) on the write cycle of the CPU. The

maximum capacity of its FIFO is 63 bytes. _ Write operation

When the write operation has done, command 3 b= 1 write cycle/byte

should be stored. For this action, all data in the I

internal memory is outputted as serial data (SDATA) \o

in sync with the shift clock (SCLK output) which is @ -

set by command 1. Then, each data is outputted Repeat output YES (MAX: 63 Byte)
from LSB. |

The SDATA changes on the fall of SCLK. When it D=1 | | Command 3 store | |

finishes to output data, an interrupt request /INT is
outputted to the CPU.

/INT is canceled by command 4 or command 2 and |
command 3. The command 4 sets/resets two

control ports (LATCH, /OE) as well as canceling |

/INT. If command 3 is executed without executing End NO
command 2 after command 4, the already written-in

data can be re-outputted. If it is not required to YES
re-output the previous data, please execute
command 2 before command 3 will be executed.

SERIAL OUTPUT |

| Interrupt request out |

== =1

I

. D=1 |
<Attention> i | | Command 4 store | | :
In spite of having stored write mode by command I
2, when serial out mode is stored by command 3, . :
without writing any parallel data to an internal (Cancel interrupt request) |
A . LATCH output |

memory (FIFO), an incorrect output appears in |
SDATA, SCLK, and /INT. — :
Please be careful. _ I
C/ID=1 | | Command 4 store | | :

(command 2 store > data is not written > command 3 store : :
Please avoid such usage. ) I
Interrupt — |

from | OE output | |

others :

I

cib=1 | | Command 4 store | | :

I

|

I

I

I

I

| Cancel LATCH, OE |

Repeat data
output?

NO

Fig. 1 Flowchart (Basic operation)
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PIN DESCRIPTION

Pin name Function

When this is low-level, it clears the command and shift register and initializes the address of the

/RESET(Reset Input) internal memory (FIFO).

When the frequency of clock input ¢ is fo,the frequency f of shift clock output SCLK is given by
the following equation.

f=(1/m)fo (n=1,24,8,16)

When this is low-level, communication between the RBA66174 and the CPU becomes possible.
/CS(Chip select input) When this is high-level, data from the CPU is ignored. However, data in the internal memory is
maintained.

®(Clock input)

The information on DO~D7 is regarded as commands when this is high-level and is regarded as

C/D(Command/data input) data when this is low-level

On MWR rise, a command from the CPU is written into the command register and data is written
M/R(Write input) into the internal memory. This input generates the serial data start signal, cancels INT, and sets
the 2-bit control ports (LATCH, /OE).

The clock frequency is determined by D6~D4 when D7 is 1, as shown in Table 3 and Fig.2.
Clock output starts on /WR rise of command 3.

SCLK(Shift clock output)

SDATA(Shift clata output) All data written in the internal memory are output as serial data in sync with the SCLK.

/NT(Interrupt request output) When output of all data in the internal memory ends, a low-level signal is output.

LATCH(Latch output) These two outputs are set/reset by command 4 on AWR rise. The signal was named after the IC
JOE(Output enable output) connected in the next stage, but it can be used freely for other applications.

INSTRUCTION SET
Four commands can be set by the 8-bit command words from the CPU.

Table 2 Command setting

Command | Command w ord Function Remark
1 80,,~-C0,; Division ratio setting Note2
2 a0 Write mode from the CPUto the internal memory is

8 set.

Note3
Data output mode from the internal memory (FIFO) is

3 0 set.

Cancels the /INT and sets the tw o control
4 08, .~-0F,
157716 nonts {LATCH, /OE). Note34

Note 2 : Low er byte can be 0~F.
3 : Upper byte can be 1~7.
4 : /INT can also be canceled by command 2 or command 3.

Fig. 2 shows the method for determining the command word for the instruction set. When D7 is 1, D3~DO0 are
masked and when D3 is 1, DO is masked.

Table 3 Division ratio setting Table 4 /OE, LATCH setting
D7~D4 Division D3~D0 /OE LATCH |/INT cancellation|
g [ 8 9 0 0 Itis canceled
9 112 of ¢ A B 0 1
A 1/4 of ¢ c, D 1 0
B 1/8 of ® E F 1 1
c 116 of

REJO3F0278-0101 Rev.1.01 Oct.06.2008 RENESAS
Page 4 of 11

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6165343/r8a66174sp.html

R8A66174SP

E Division ratio setting

When D7 =

Set/Reset
E LATCH and /OE,
and cancel /INT

When D3 =

WhenD7=D3= [ 0]

1 —
[ o7 o6 | D5| ba| D3| b2 | D1 oo

D6 | D5 | D4 Division ratio
0 0 0 |®

0 0 1 |1/20f ®

0 1 0 |l/4of ®

0 1 1 |1/80of @

1 0 0 |1/16 of ®

D2 | D1 /OE LATCH
0 0 0 0

0 1 0 1

1 0 1 0

1 1 1 1
DO | Mode setting

0 | WRITE

1 | SERIAL OUT

Fig. 2 Instruction set
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EXAMPLE OF TIME CHART

Division Wit mode Serial output
hitdice | ceting | ceting | it operation | mode satting Serial output(Mote 5 (/INT canselition. LATCH and /O setting
I 1 T 1 1 1
]

K Ly
RESET

_ (Note ] g ——— —
©in | | 18. B +eanb. | | | |

we - —(JC_ JC ) X ) i I

@O0 (s [T @8 Ul o, Zb. 3b. db. b, (Hote B)eeeeeeesoeneens nEb. ©FNs  02s ©0ns
10101001 10000101

ACLK W
T

I m

- - T=====

LaTCH |

&
.

Mote 5 : Always maintain AR at high-level when JiCS is low-level.
6 : B.=Byte, b.=hit
T need not be the CPU signal. (I and AWR need not be synchronous.)
3: windicates the value when division ratio is set 1. Ifthe division ratio is other than 1, a similar ime chart is obtained if @ is
regarded as the waveform divided
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vce Supply voltage -0.5~+7.0 \%
VI Input voltage -0.5~Vce+0.5 V
Vo Output voltage -0.5~Vce+0.5 \
Pd Power dissipation 500 mwW
Tstg Storage temperature -65~150 °C
RECOMMENDED OPERATING CONDITIONS (Ta=-40~85°C)

Limits .

Symbol Parameter i Ty Vi Unit

5.0V 4.5 5.0 5.5 \
vee Supply voltage 3.3V 3.0 33 3.6 v
GND Supply voltage 0 \
VI Input voltage 0 Vce \4
Vo Output voltage 0 Vce \%
Topr Operating temperature range -40 85 K9
ELECTRICAL CHARACTERISTICS
m 5.0V version support specifications (Ta=-40~85°C, Vcc=4.5~5.5V)
- Limits .

Symbol Parameter Test conditions Vi Ty Vo Unit
VIH High-level input voltage 0.75XVcc \
VIL Low-level input voltage Inputs except /RESET 0.25XVcc \%
VT+ Positive input threshold voltage 0.35XVcce 0.8XVce \%
V/T- Negative input threshold voltage /RESET 0.2XVce 0.65XVce \
VH Hysteresis width 0.4 \%
\Von High-level output /INT loH=-4mA Vcc-0.8 V

voltage Qutputs except /INT loH=-16mA Vce-0.8 V
VoL Low-level output /INT loL=4mA 0.53 \%
voltage Outputs except /INT loL=16mA 0.53 Vv
Icc Supply current Vi=Vce or GND 50 mA
IH High-level input current Vi=Vcce +1 YA
I Low-level input current VI=0V -1 A
m 3.3V version support specifications(Ta=-40~85°C, Vcc=3.0~3.6V)
» Limits .

Symbol Parameter Test conditions i Ty Vo Unit
VIH High-level input voltage 0.75XVcc \
VL Low-level input voltage Inputs except /RESET 0.25XVcce \%
VT+ Positive input threshold voltage 0.35XVcce 0.8XVce \%
V/T- Negative input threshold voltage /IRESET 0.2XVce 0.65XVce V
VH Hysteresis width 0.4 \%
Vo High-level output /INT IoH=-2mA Vce-0.4 Vv

voltage Qutputs except /INT loH=-8mA Vce-0.6 \%
VoL Low-level output /INT loL=2mA 0.4 \%

voltage Outputs except /INT loL=8mA 0.5 \4
Icc Supply current Vi=Vcc or GND 50 mA
IH High-level input current Vi=Vcce +1 A
I Low-level input current VI=0V -1 UA
Note 9 : The current flowing into the IC is positive (no sign).
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TIMING REQUIREMENTS (Ta=-40~85°C, Vcc=4.5~5.5V or 3.0~3.6V)

-, Limits for 5.0V Limits for 3.3V .
Symbol Parameter Test condition i Typ Vo i Typ Vo Unit
tw(P) Clock pulse width 50 60 ns
tw(/W) Write pulse width 100 120 ns
tw(/R) Reset pulse width 100 120 ns
tsu(D-/W) Data setup time before write 50 60 ns
th(/W-D) Data hold time after write 0 0 ns
tsu(A-/W) Address setup time before write 0 0 ns
th(/W-A) Address hold time after write 0 0 ns
trec(/W) Write recovery time 100 120 ns
trec(/INT-/W) |Write recovery time after /INT 100 120 ns
trec(/R-/W) | Write recovery time after reset 100 120 ns
Note 10 : Increase of the input rise time (tr) and fall time (tf) of clock input ® may cause misoperation.
tr, tf : These are recommended to be 20ns or less.
SWITCHING CHARACTERISTICS(Ta=-40~85°C, Vcc=4.5~5.5V or 3.0~3.6V)
- Limits for 5.0V Limits for 3.3V e
Symbol Parameter Test condition i T Ve i Tvp o B
tc(P) Clock Cycle 100 120 ns
tPLH(/W-/INT) |Propagation time between write and /INT CL=50pF 100 120 ns
trLH(/R-/INT) |Propagation time between /RESET and /INT 100 120 ns
PLH(/W-/OF) Propagation time between write and /OE 100 120 ns
tPHL(/W-/OE) 100 120 ns
tPLH(/W-LA) N . 100 120 ns
PLUWLA) Propagation time between write and LATCH 100 120 s
trLH(/W-SC) |Propagation time between write and SCLK 1xT — 2xT+100 1xT — 2xT+120 | ns
trLH(P-SC)  |Propagation time between ® and SCLK CL=150pF 100 120 ns
tPLH(D-SD) - 100 120 ns
(PHL(®-SD) Propagation time between ® and SDATA 100 120 s
teHL(D-/INT) |Propagation time between ® and /INT 100 120 ns
trLH(/R-/OE) |Propagation time between /RESET and /OE 100 120 ns
trHL(/R-LA)  |Propagation time between /RESET and LATCH 100 120 ns
tTLH Low to high level output transition time (/INT) CL=50pF 25 30 ns
tTHL High to low level output transition time (/INT) 25 30 ns
Low to high level output transition time
(TiH (SCLK, SDATA, /OE, LATCH) CLe1500F 25 30 ns
L High to low level output transition time 0P 25 30 ns
(SCLK, SDATA, /OE, LATCH)
Note 11 : T=(1/®)x(1/division ratio) [ns]
12 : AC test waveform
Input pulse level 0~Vce
Input pulse rise time 6ns
Input pulse fall time 6ns
Reference voltage
Input voltage 0.5XVce
Output voltage 0.5XVce
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TIMING DIAGRAM

Instruction set 1~4

— Note 14 : Output when command 3 is set.

tw(P; Note 15 : Output when command 4 is set

v/ N\ S\
(Note 13)
)
- — A\Y
c/b, cs ){
A\
«
INPUTSH
N
WR JSU(A-W) wiw) th(W-A) ¢
tsu(D-/IW) th(W-D)
| po-D7 {2
tPLH(®-SC)
—
[ scik tPLH(W-SC) —_\
(Note 14) /!
tPLH(®-SD;
tPHL(®-SD)
——»
SDATA / First byte X Last byte \
(Note 14) PLHOW-IOE), (W-LA) \ LSB \ } < MSB
OUTPUTS {PHLW-IOE), (W-LA) ‘
A\
OF, LATCH e(
(Note 15) I\
‘ tPHL(®-/INT)
—w PLHOW-INT) t
LNt
(Note 15) ﬂ

Note 13 : The timing diagram when division ratio is set (1/2, 1/4, 1/8, 1/16) is regarded as the waveform as divided by ®.

Timing diagram when RESET

There are specific ® inputs for switching from each © state.

REser tw(/R)
INPUTS™]
L m trec(/R-/W) \(’\
_ - tPLH(/R-/OE) /
OUTPUTS—| LATCH PRLORLA) \"\
e PLH(R-/INT) /
- /
WR recovery time other than data reading
trec(/W)
INPUT WR
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Control unit Control unit
HC373 : D type latch circuit(8 bit) A12~A1s A12~A1s
HC138 : 3 to 8 decoder
R8A66160 : LED driver(-24mA, cathode common)
(R8A66161 : LED driver(+24mA, anode common)
W - L ~
[ As~Ats Arhss [ As~A1s ArALs
g Xout . 1 L j— Xout L 1 L
— CE cs — CE
ALE — LE Ao~A12 Po~A12 ALE — LE Ao~A12 Ao-A12
_ HCar3 ROM RAM _ Hcs7s ROM RAM
2 ~ ] 2 ~ L]
S ADo-ADY D Q i Do~D7 S ADo~AD7 b e r Do~D7 Do~D7
£ — _ £ — J—
8 Ao OE J WR 8 Ao OE J WR
8 s
s — ‘ g — \
s RD ] s RD ]
WR = —* _ WR = . _
o—— CiD  Do~D7 WR cs— oo C/D  Do~D7 WR cs
oeron RESET RESET R8A66174SP . Power-on RESET RESET RBA66174SP _
reset SDATA SCLK _OE LATCH reset SDATA _SCLK _OE LATCH
circuit circuit
LED illuminating unit 7-segment display unit | —
t r
I i L3 T
[ - I - I
‘ ‘ ‘ CKs OE CKuL CKs OE CKL
52 = —A SQP —A sQP ——-
A CKs OE CKL Cks OE CKL RBAG6160 RBA66160
S e T T
%%%%%%%%%%%%%%%% %%%%%%‘%%%%‘%%%%
A ~ g

Fig. 3 Application example 1(PPC copying machine eraser circuit)

Fig. 4 Application example 2(Panel display circuit)
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PACKAGE OUTLINE
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RenesasTe ChnOIOgy 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 other rights of Renesas or any third party with respect to the information in this document. . o . 3

2. Renesas shall have no liability for d or infring it intellectual property or other nghts 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 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 confrol laws
and regulations, and procedures required by such laws and regulations.

4. Allinfermation included in this document such as product data, diagrams, charis, programs, al%mﬁhn‘ls, and application circuit examples, is cuent 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. (hitp:/Awww_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. L o o

6. When using or otherwise r_elwng 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 ref(ecentahons, warranties or guaranties regarding the suitability of its products for any particular

%b_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 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 tran: tion 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. i

8. Motwithstandirig the precéding paragra?h_ you should not use Renesas products for the purposes listed below:

1) artificial life support devices or systems

2 surqihcal implantations . o o

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 foregoi

applications shall indemnify and hold harmless Renesas Technology Corp., its affiliated companies and their officers, directors, and employees against any and al

damaﬁes arising out of such ey:pllcgﬂlons. o i . 3 . . .

‘You should use the products described herein within the range specified by Renesas, e ially with respect to the maximum rating, operating supﬂy voltage range,

movement power voltage range, heat radiation characteristics, installation and other preduct charactenstics. Renesas shall have no liability for malfunctions or damages

arising out of the use of Renesas products beyond such specified rar;ges. ; o . .

10. Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific charactenistics such as the occumrence of failure at a certain
rate and malfunctions under certain use conditions. Please be sure to implement safety measures fo 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.

. 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. . . .

. This document may not be reEeroduoed_o( du%llcated, in any form, in whole or in part, without prior wnthen_apﬁrmral from Renesas. .

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

]

any other inquiries.
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