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RL78-S3 core Ferk/RiE I

1. Wik

1.1 RL78 ffi=ihil 2% et

RL78 Tz il 45 AR B 48 2, I B0 AT B8 73 =284 : RL78-S1 core, RL78-S2 core Fl RL78-S3 core.
*3 i K&k CISC 4514

oihEZEA]: 1 M FEHT

od5 /R PATIN H] AN I A 145 2 AT

il 2 A7 dx: 8 > 8 % /7 4% (General-purpose register)

J584%: 74 (RL78-S1 core) , 75 (RL78-S2core) , 81 (RL78-S3 core)

HHE e /NS (Little endian)

1.2 CPU AZEIMINREER
1. #1-1 7~ 7 RL78-S1, RL78-S2 Al RL78-S3 PN % 2 [H] ) Th Ak 2

Parameter RL78-S1 Core RL78-S2 Core RL78-S3 Core

CPU 8 bits 16 bits 16 bits

Types of instructions 74 75 81

General-purpose 8-bit register x 8 * 1 8-bit register x 8 * 1 8-bit register x 8 * 1
registers banks banks banks
Multiply/divide/multiply

& accumulate Not provided Not provided Provided
instruction

#% 1-1 RL78-S1, RL78-S2 i1 RL78-S3 W% 2[RI ThaE%E =
F#IE *1
BTSN 4 HE R, FHERE A S FFSE (X. AL C. B. E. D. LAIH) . &AL

ER 1A 8L 37 f7 28, WAl LUK 2 S 8 M ai 7 a4 & e k1E N 1 16 137 /78% (AX. BC. DE f1 HL)
fHH .

2. RL78-S3 core “fih: RL78/G14, RL78/G1G, R7F0C008/009

RL78/G14: =fhfe (Jmhdds e 2%, Hblishmlens &, Hamiehmizt], Frraemsss)
RL78/G1G: HIHLIEHIER 2%, PGA (FIZmiRibzimoiss) , mm e

R7FOC008/009: HLMLEEHIER 28, PGA (FI4mfEddaiiioRss) , sl bhias

3. ek /BRid AR nte 4
SR BRiEFRINTE 4, R RL78-S3 core .

MULHU (16-bit multiplication unsigned)

MULH (16-bit multiplication signed)

DIVHU (16-bit division unsigned)

DIVWU (32-bit division unsigned)

MACHU (16-bit multiplication and accumulation unsigned (16 bits x 16 bits) + 32 bits)
MACH (16-bit multiplication and accumulation signed (16 bits x 16 bits) + 32 bits
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RL78-S3 core Ferk/RiE I
1.3  CS+JFR¥HiE

CS+3Z ¥ RL78 %, RX &%, RH850 %, V850 &%, 78KOR Al 78KO0 K . CS+& X HiEiie 8 13 32 47
AEH g — RIS . CS+A T r=mIr R @A, &5 SErk iz i %A R BRIt .
1.4 XHHE/K

RL78-S3 core *# fify 2 L N FH AMdsk & FEATLEE ). LIS HI By MCU 2 Sl A — @ R . ORI H 1 2

B 5F CS+IF &3R8 N RL78-S3 core [k, BRE MR NNE BT 00T, v E AL S SRR — R s e Ab 4%
R .

2. CS+ETEMRSEMRE, Bk, RnsHEEIL
21 RiFHBA

SRS R ST AR S P B RCAS CS+ RL78, 78KOR Compiler CA78KOR V1.71 3t .

ifndef __ TYPEDEF_

typedef signed char int8_¢t;
typedef unsigned char uint8_t;
typedef signed short intlé6_t;
typedef unsigned short uintlé6_t;
typedef signed long int32_t;
typedef unsigned long uint32_t;
#define __ _TYPEDEF_

#endif

2.1.1 TR S H 3Rk
HIEER N6 x 16 67 = 16 7, 16 4L x16 fir = 32 {iz,

uintl6é_t a,b,c;

uint32_t d;

void main(void)

{_main:

c=a*b; // Operation time: 6 clock unsigned 16 = 16*16

MOVW AX, ! b

MOVW BC,!_a

MULHU

MOVW ! _¢,AX // lower 16 bits of the result are stored in the AX

register.

d=a*b; // Operation time: 9clock unsigned 32 = 16*16

MOVW AX, ! b

MOVW BC,!_a

MULHU

CLRW BC ;

MOVW 1_d,AX

XCHW AX, BC

MOVW '0EA3CH, AX ;the result is wrong , only

;lower 16 bits of the result are stored

d=(uint32_t )a*b; // Operation time: 42 clock unsigned32 = 16*16

ac2a MOVW AX, [HL+2AH]

bdd8 MOVW _@STBEG, AX

c9da0000 MOVW _@RTARG2, #0H

ac28 MOVW AX, [HL+28H]

bddc MOVW _@RTARG4, AX

f6 CLRW AX

bdde MOVW QQ@FPRF1,AX

£d9401 CALL '@@1lumul

adda MOVW AX, _@RTARG2

bc24 MOVW [HL+24H] , AX

adds8 MOVW AX,_@STBEG

bc22 MOVW [HL+22H],AX} ;The result is right
RO1AN2728CC0100 Rev. 1.00 Page 3 of 11
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RL78-S3 core ek /B E AR N R AL

2.1.2 TR SRR TE
BENIBHEN 1661/ 1600 = 1667, 1647/ 16 L =327, 3247 /16467 =327, 3247 /32 H1 =32 17
ks H4EHFH DIVHU [$1:48 4, s &3,

uintl6é_t a,b,c;

uint32_t d,p,m,n;

void main(void)

{

c =a/b; //Operation time: l4clock unsigned 16= 16/16
MOVW AX, [HL+12H]
MOVW DE, AX

MOVW AX, [HL+14H]
DIVHU

NOP

MOVW [HL+10H] , AX
d =a/b; //Operation time: 17clock unsigned32= 16/16
MOVW AX, [HL+12H]
MOVW DE, AX

MOVW AX, [HL+14H]
DIVHU

NOP

CLRW BC

MOVW [HL+0CH], AX
XCHW AX,BC

MOVW [HL+0EH] , AX
m=d/a; //Operation time: 32clock unsigned 32= 32/16
MOVW AX, [HL+14H]
CLRW BC

PUSH HL

PUSH BC

MOVW DE, AX

MOVW AX, [HL+0EH]
MOVW BC, AX

MOVW AX, [HL+0CH]
POP HL

DIVWU

NOP

POP HL

MOVW [HL+4H],AX
XCHW AX, BC

MOVW [HL+6H], AX
n=d/p; //Operation time: 32clock unsigned 32= 32/32
PUSH HL

MOVW AX, [HL+0AH]
PUSH AX

MOVW AX, [HL+8H]
MOVW DE, AX

MOVW AX, [HL+0EH]
MOVW BC, AX

MOVW AX, [HL+0CH]
POP HL

DIVWU

NOP

POP HL

MOVW [HL],AX
XCHW AX, BC

MOVW [HL+2H], AX}
}

R01AN2728CC0100 Rev. 1.00
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RL78-S3 core

ek RRIEA SR AN AIAEAL

2.1.3 TR SHFMEHE

s (16 7 x 16 57 + 32 £57) / 32 f37. = 32 fifo

uintl6é_t a,b,c;

uint32_t d,p,m,n;

long resultl;

void main(void)

{

d= (16384+ (unsigned long)a*b)/32768;
MOVW AX, [HL+2AH]
MOVW _@STBEG, AX

MOVW _@RTARG2, #0H
MOVW AX, [HL+28H]
MOVW _Q@RTARG4, AX
CLRW AX

MOVW QQ@FPRF1,AX

CALL '@@lumul

MOVW _QRTARG4, #4000H
CLRW AX

CALL '@@lsadd

MOVW _QRTARG4, #8000H
CLRW AX

CALL '@@1ludiv

MOVW AX, _Q@RTARG2
MOVW '0E9FCH, AX

MOVW AX,_@STBEG

MOVW 1_d,AX

}

//Operation time:
//109clock unsigned 32=

(16*16+32) /32

22 I/ SFEHEAA
2.2.1 [Fei%:454] MULHU

[#:1F] BCAX € AX x BC

[HiR] A5 HORZIEH A RIORAAE AX I BC 73 B, & 16 (A7 E BC #F /745, Ik 16 fAF 7 AX #F

[EE
[

Union double_def_u
{struct {
unsigned int low_u;
unsigned int high_u;
}inte_u;
unsigned long doub_u;
bi
union double_def_u S4_u;

uintl6_t low_int_u;
uintl6_t int high_int_u;
uintl6é_t a,b,;

uint32_t d;
void main(void)

#asm

MOVW AX,!'_a

MOVW BC,!_Db

MULHU

MOVW ' _low_int_u, AX

MOVW AX,BC

MOVW ! _high_int_u,AX
#endasm

S4_u.inte_u.low_u = low_int_u;

S4_u.inte_u.high_u = high_int_u;
d= S4_u.doub_u;
}

{ // Operation time :16

clock

unsigned 32= 16*16

R0O1AN2728CC0100 Rev. 1.00
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RL78-S3 core Ferk/RiE I

TR PO NI ZR 1 AU CS+RT IS RIILi, PRI AEACRY &R C SR IR NI S e, TS i &

I RALTEE -

2.2.2 [En$84] MACHU
[#1F] MACR €MACR + AX x BC

[HiR] 5% AX A BC ISRFN E MACR HI1E, 45 3R 177 MACR .
il

Union double_def_u
{
struct {
unsigned int low_u;
unsigned int high_u;
}inte_u;
unsigned long doub_u;
bi
union double_def_u S4_u;
uintl6e_t low_int_u;
uintl6_t int high_int_u;
uintl6é_t a,b,;
uint32_t d;
void main(void)
{ // Operation time:
// 42 clock unsigned 32= (16*16+32)/32
#asm
MOVW MACRL, #4000H
MOVW MACRH, #00H
MOVW AX,!_a
MOVW BC, !'_b

MACHU

MOVW AX, MACRH

MOVW BC, AX

MOVW AX,MACRL

MOVW HL, #0

MOVW DE, #8000H

DIVWU

MOVW !_low_int_u,AX
MOVW AX, BC

MOVW! _high_int_u, AX
#endasm
S4_u.inte_u.low_u = low_int_u;

S4_u.inte_u.high_u = high_int_u;
d= S4_u.doub_u;
}

223 TR HoRi:, FiNEHEERIE,

iBHRM JRIEHE Y AL IR 7
d = (uint32_t) a * b; 42 clocks 16 clocks
d = (16384 + (unsigned long) a * b) / 32768; 109 clocks 42 clocks

R0O1AN2728CC0100 Rev. 1.00
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RL78-S3 core Ferk/RiE I

3. CS+ETAMSEHMRE, Bk, RmsHEEIL
3.1 GmiFBRA

SCRY R T AR S 3SR AS CS+ RL78, 78KOR Compiler CA78KOR V1.71 JEfit |
3.1.1 BrRSfmREZEER

1657 x 16 57 = 16 7, 16 £7 x 16 fif =32 fif.

intlé6_t aa,bb,cc;
int32_t dd,pp,mm,nn;
void main(void)
{
cc=aa*bb; //Operation time: 6clock signed 16 = 16*16
MOVW AX, [HL+12H]
MOVW BC, AX
MOVW AX, [HL+14H]
MULH
MOVW [HL+10H], AX
dd=aa*bb; //Operation time: llclock signed32 = 16*16
MOVW AX, [HL+12H]
MOVW BC, AX
MOVW AX, [HL+14H]
MULH
MOVW BC, AX
SARW AX, OFH
XCHW AX,BC
MOVW [HL+0CH], AX
XCHW AX,BC
MOVW [HL+0EH], AX ;the result is wrong,
;only lower 16 bits of the result are stored
dd=(int32_t )aa*bb; //Operation time: 43clock signed32 = 16*16
MOVW AX, [HL+14H]
MOVW _Q@STBEG, AX
SARW AX,OFH
MOVW _QRTARG2, AX
MOVW AX, [HL+12H]
MOVW _QRTARG4, AX
SARW AX,OFH
MOVW @@FPRF1, AX
CALL '@@1lumul
MOVW AX, _@RTARG2
MOVW [HL+0EH], AX
MOVW AX, _@STBEG
MOVW [HL+0CH], AX ;the result is right
}

3.1.2 BRSHRIRTE
BENIBHERN 1661/ 1600 = 1667, 16467 /1652 =327, 3247 /16467 =327, 3247 /32 H1 =32 147
Y PF 28 1R FH R R B S I 175 B v

intlé6_t aa,bb,cc;
int32_t dd,pp,mm,nn;
void main(void)
{
cc =aa/bb; //Operation time: 46clock signed 16 = 16/16
MOVW AX, [HL+14H]
MOVW _Q@STBEG, AX
MOVW AX, [HL+12H]
CALL '@@isdiv
MOVW [HL+10H] , AX
dd =aa/bb; //Operation time: 5lclock signed 32 = 16/16
MOVW AX, [HL+14H]
MOVW _Q@STBEG, AX
MOVW AX, [HL+12H]
CALL '@@isdiv
RO1AN2728CC0100 Rev. 1.00 Page 7 of 11
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RL78-S3 core ek BREASF AN AL
MOVW BC, AX
SARW AX,OFH
XCHW AX, BC
MOVW [HL+0CH], AX
XCHW AX,BC
MOVW [HL+0EH] , AX
mm=dd/aa; //Operation time: 75clock signed 32 = 32/16
MOVW AX, [HL+14H]
MOVW @@FPRXD, AX
SARW AX,OFH
MOVW @@FPRF1, AX
MOVW AX, [HL+0CH]
MOVW _Q@STBEG, AX
MOVW AX, [HL+0EH]
MOVW _QRTARG2, AX
MOVW AX, QEFPRF1
CALL '@@lsdiv
MOVW AX, _@RTARG2
MOVW [HL+6H], AX
MOVW AX, _@STBEG
MOVW [HL+4H],AX
nn=dd/pp; //Operation time: 75clock signed 32= 32/32
MOVW AX, [HL+0CH]
MOVW _Q@STBEG, AX
MOVW AX, [HL+0EH]
MOVW _QRTARG2, AX
MOVW AX, [HL+8H]
MOVW @@FPRXD, AX
MOVW AX, [HL+0AH]
CALL '@@lsdiv
MOVW AX, _@RTARG2
MOVW [HL+2H],AX
MOVW AX, _@STBEG
MOVW [HL],AX
}

3.1.3 BRSYcRmEzEHE

iR (16 7 x 16 57 + 32 £57) / 32 fi7. = 32 £t

intlé6_t aa,bb,cc;

int32_t dd;

void main(void)

{

dd= (16384+(signed long)aa*bb)/32768; // Operation time:
// 136clock signed 32=

MOVW AX, [HL+14H]

MOVW _@STBEG, AX

SARW AX, OFH

MOVW _@RTARG2, AX

MOVW AX, [HL+12H]

MOVW _@RTARG4, AX

SARW AX, OFH

MOVW @@FPRF1, AX

CALL '@@1lumul

MOVW _QRTARG4, #4000H

CLRW AX

CALL '@@lsadd

MOVW _QRTARG4, #8000H

CLRW AX

CALL '@@lsdiv

MOVW AX, _@RTARG2

MOVW '0E9CCH, AX

MOVW AX, _@STBEG

MOVW |_dd, AX

}

(16*16+32) /32

R0O1AN2728CC0100 Rev. 1.00
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3.2 AfRSHuEEMRML
3.2.1 [3i%:+5 4] MULH
[#1F] BCAX € AX x BC

[HiR] AR5 HORIEIEH A RIORAAE AX I BC #7345 16 (A7 E BC #F /745, Ik 16 fiAF 7 AX #F
145 o

=]

Union double_def_s
{ struct{

int low_s;

Int high_s;
}inte_s;
long doub_s;
bi
union double_def_s S4;
intlé6_t low_int_s;
intl6_t high_int_s;
intl6_t aa,bb,;
int32_t dd;
void main(void)

{ // Operation time: 16 clock signed 32= 16*16
#asm

MOVW AX,!_aa

MOVW BC, !_bb

MULH

MOVW ! low_int_s,AX

MOVW AX, BC

MOVW ! _high_int_s,AX

#endasm

S4.inte_s.low_s = low_int_s;

S4.inte_s.high_s =high_int_s;
dd =S4.doub_s;
}

3.2.2 [3&n+s 4] MACH
[#1F] MACR € MACR + AX x BC

[{iiR] BFSEH AX A BC 3fn - MACR HI1E, 45 RARTFAE MACR.
il

Union double_def_s
{
struct{

int low_s;

Int high_s;
}inte_s;
long doub_s;
bi
union double_def_s S4;
intl6_t low_int_s;
intl6_t high_int_s;

intl6_t aa,bb,;

int32_t dd;

void main(void)

{ // Operation time:

// 49 clock signed 32= (16*16+32)/32
#asm
MOVW MACRL, #4000H
MOVW MACRH, #00H
MOVW AX,!_aa
MOVW BC, !_bb
MACH
RO1AN2728CC0100 Rev. 1.00 Page 9 of 11
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ek RRIEA SR AN AIAEAL

MOVW AX, MACRH

MOVW BC, AX

MOVW AX,MACRL

MOVW HL, #0

MOVW DE, #8000H

DIVWU

MOVW !_low_int_s,AX

MOVW AX, BC

MOVW !_high_int_s,AX
#endasm

S4.inte_s.low_s = low_int_s;

if (low_int_s>=0)

{

S4.inte_s.high_s = 0X00;}
else

{
S4.inte_s.high_s

OXEEff;}

dd= S4.doub_s;
}

3.23 BRSHRE, RMBHELRTIE
BRI JRIETE Y AR
dd = (int32_t ) aa * bb 43clock 16 clock
dd= (16384 + (signed long) aa * bb) / 32768; 136¢clock 49 clock

R0O1AN2728CC0100 Rev. 1.00
2015.03.31
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4. [4E

SORYS 2 B CSHERE PR S5, Bk, TiE, ST S TR, Bk, Fehnis s AR E A
PATIEE, FEAL I TICRIRL T 2.

SCRYSS 3 A CSHERE T SRR, Rk, T, FIMERS TR, Bk, Fehnis s ARG E A
PATIEE, FEAL I TICRIRAL T 2.

2 P LR NS R TR, S5 2 SRR 3 B A, SRR I AR
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1.
12.

Notice

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.

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 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. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The recommended applications for each Renesas Electronics product depends
on the product's quality grade, as indicated below.

"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 etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc. Renesas Electronics products are
neither intended nor authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems, surgical implantations etc.), or may cause
serious property damages (nuclear reactor control systems, military equipment etc.). 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 for which itis not intended. 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 which the product is not intended by Renesas Electronics.

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 systems 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.

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. You should not use Renesas Electronics products or 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. When exporting the Renesas Electronics 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.

. Itis the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the

contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics
products.

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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SALES OFFICES Renesas Electronics Corporation http:/www.renesas.com

Refer to "http://www.renesas.com/" for the latest and detailed information.

Renesas Electronics America Inc.
2801 Scott Boulevard Santa Clara, CA 95050-2549, U.S.A.
Tel: +1-408-588-6000, Fax: +1-408-588-6130

Renesas Electronics Canada Limited
1101 Nicholson Road, Newmarket, Ontario L3Y 9C3, Canada
Tel: +1-905-898-5441, Fax: +1-905-898-3220

Renesas Electronics Europe Limited
Dukes Meadow, Millboard Road, Bourne End, Buckinghamshire, SL8 5FH, U.K
Tel: +44-1628-585-100, Fax: +44-1628-585-900

Renesas Electronics Europe GmbH
Arcadiastrasse 10, 40472 Dusseldorf, Germany
Tel: +49-211-6503-0, Fax: +49-211-6503-1327

Renesas Electronics (China) Co., Ltd.
Room 1709, Quantum Plaza, No.27 ZhiChunLu Haidian District, Beijing 100191, P.R.China
Tel: +86-108235-1155, Fax: +86-10-8235-7679

Renesas Electronics (Shanghai) Co.,
Unit 301, Tower A, Central Towers, 555 Langao Road, Putuo District, Shanghai, P. R. China 200333
Tel: +86-21-2226-0888, Fax: +86-21-2226-0999

Renesas Electronics Hong Kong Limited
Unit 1601-1611, 16/F., Tower 2, Grand Century Place, 193 Prince Edward Road West, Mongkok,
Kouioon, Hong Kong

Tel: +852-2265-6688, Fax: +852 2886-0022/9044

Renesas Electronics Taiwan Co., Ltd.

13F, No. 363, Fu Shing North Road, Taipei 10543, Taiwan

Tel:'+886-2-8175-9600, Fax: +886 2-8175-9670

Renesas Electronics Singapore Pte. Ltd.

80 Bendemeer Road, Unit #06-02 Hyflux Innovation Centre, Singapore 339949

Tel: +65-6213-0200, Fax: +65-6213-0300

Renesas Electronics Malaysia Sdn.Bhd.
Unit 906, Block B, Menara Amcorp, Amcorp Trade Centre, No. 18, Jin Persiaran Barat, 46050
Petaling Jaya, Selangor Darul Ehsan, Malay:

e +60-3-755.9360, Farc: 160.3.7855.9510

Renesas Electronics Korea Co., Ltd.
12F., 234 Teheran-ro, Gangnam- Ku Seoul 135-920, Korea
Tel: +82-2-558- 3737, Fax: +82-2-558-514°
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