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3. MR

3.1 INER R 2R i

WA AN L, e SEIN A R HLRI AN S A A 2 LA K 1O (R T B e . 2 Ab FR 2R Rk B A7 i 2 d e ik,
B A PR BN, R4 AT Sy ik k. B R, PSS, NI SEIRANER L T Rg

MAFEAN XS, AR BYTE S1BIH N BT, REe e SR M2k v [ o 8 AL ek 16 17 . A7 A 8 X 4 s oy
16 frEdR M2k e fE, BN BYTE 5B A S E TG0 . 8 A7 F1 16 A7 B3 2 2 AN Re [ml I A I 76 A3 X 45 . 1B i 46
TeE N 8 ALY, BYTE SIMHIEE AN “H” , MERRDLTEE N 16 A7, BYTE 51 E AN “L” .
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M16C/65 &f HNER S 2R

3.2 HIEER

3.2.1 IR ST
¥ BYTE 51z “H” BT (AN B 28 58 5 00 8 A1) B, P1_0(/D8)~P1_7(D15){E N /O s I fdi ] (& 3.1) .

¥ BYTE 5l “L” WV (MR S5 &R 16 £7) I, P1_0(/D8)~P1_7(D15){E K %¥E ik (D8~D15)
i (3.0 .

M. 8f (BYTE="H"

MCU AR
P0_0~PO_7 HdfE B4k DO ~ D7
P1.0~P1_7 N
P2 0~P2.7
P3 0~P3_ 7 Hihk# 2k AD ~ A15
P4_0~P4_3 Huhk B2k A16 ~ A19 (7i1)
P4_4~P4_7 Jr3% CS0 ~ CS3 (1:2)
P5_0~P5_2 RD. WRL. WRH/RD. BHE. WR (3:3)
P5_3~P5_7 BCLK. ALE. RDY

MERTEE: 1647 (BYTE="L")

MCU AN
P0_0~PO_7 $E K2k DO ~ D7
P1.0~P1_7 Hidi s 2k D8 ~ D15
bs oo Py HUHE 54 2% AO ~ A15
P4 0~P4_3 HiHE 2% A16 ~ A19 (71:1)
P4 4~P4_7 Fri% CSO ~ CS3 (3:2)
P5_0~P5_2 RD. WRL. WRH/RD. BHE. WR (31:3)
P5_3~P5_7 BCLK. ALE. RDY

TE1. A PR A7 450 (310004h) fh FIP4_0~PA4_3LIRERE#EAr, l LAUIHION iy A/ th i 11 o
2. "AfE, RATCSOf )ik, CS1~CS3HiAdiH .

W I A Ar 9 (Hb40008h) (MCSifr il SR VFAL, T LAY A i A\t i 1
3. WA B A A R0 (HihE0004h) FIRMWRESCIE PN, ] LAY H1ZTh A o

[ 3.1 BYTE 3|89 BB FFRIMNERER Bk 5a
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M16C/65 &f IMNER 2%
3.2.2 Rt Sttt 24

A EASS (P4_4ICSO~P4_T/CS3) 4 IMB ik 2325 1040 A 4 B Iy, Ak ok 25 7 4MB B i ] (1
MANKSEMETFM) « FEMH G S, DOURT A 54788 R VF g, B W ok e ir ik i
HUIRA . S AEG S NER C“L” ) itk 3.2 fis.

DR A £ A G 3 AR 2 1160 A 3408 DX R &l 1k ) 90 B 5 0 P A B 28R X ASIAD, BT L CSO PR AT A —#
Y3 ROM/RAM X 3585 A2 BN, AT Fride 3 S, Hhubb St A28 40 A2 Bt iy i) 1 408 X ek )

00000h —m —
SFR SFR
oo400hf— -
MERAM (E1) MERAM (GE1)
xoxoxhh -
HREX REBEX

10000h

SFR

HIRINTE (£2)

#2FROM 2 (;£3)

RERX

SFR

RE. SMNEDXIE (7E4)

REE. SMEBIXIE (GE5)

REX

cs2

DO00Oh: %o
REX
YYYYYh
F2FROM 1 (GE1)
FFFFFR oo oo ——— e b N

iRy RER

1. HPMI3fih “0” B, E(ERAIAERRAMA 15KFE Y, HEEROMA 192KFE Y.,

HHEXXXXXh. YYYYYhiESEB TR,

MEBRAM F2FROM 1
rE HHEXXXXXh BE HAEYYYYYh

12 KF¥ 033FFh 128 K4y E0000h
20 KET 03FFFh 256 KET D0000h
31 KET 03FFFh 384 KET D0000h
47 KF¥5 03FFFh 512 K=¥5 D0000h

640 K=35 D0000h

768 KF¥5 D0000h

2. HPM10fik “0” BY, RBIMBXIE; ZHitfud “17 B,
3. HPRG2CHFIRHIPRG2COSIA “17 B, RIMBXIE; Hittfik “0” i, RAREROM (F2FROM2) .
4. HPM10fn “0” BY, RIMBXE; Hitfin “17 B, 2REBEX.

5. HPRG2CEHFRAIPRG2COMLA “17 B, RIMEBRXIE: Hikfrh “0” A,

EWNEROM (RN .

EREEX.

E 3.2 FIfESTAR ( “L” ) ryieit
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M16C/65 &f HNER S 2R

[ B S N
b7 b6 b5 b4 b3 b2 b1l b0
| | || | || | | e ok SNEHE
CSR 0008h 01h
{ NS V&= Ik RW
CS0 CSO#fit #2351 RW
CSt CS1Hith M 0: ZRIE Rkt RW
75'““’“?*% ChfNAR D
CS2 CS2ii i st i {ir 1. SRR RW
cs3 CS3#iH s i 4t RW
CSoW CSO% I RW
CS1W CS1& 454 0: ﬁz-ffif*f RW
cs2w CS2% 4% 1. ZEH RW.
CS3W CS3% 44 RW

B 3.3 hikizhlEFiFes

3.2.3 BEER

M16C/65 T B HLAT PRl R ZR A 2 AN [E] 5 | A - Rachab 0 B o RS 1 i i EE (ST s 0 I 1) 45 bk ey
HH R N R D 5 I 22 i B 2k

PhAr g B A B BT A R AN g () ROM. RAM 48) AEEUHHE R, 76 Jhar s e B X A7 B X
1L fEs 2 O FE - A

2 5 T R R BA 2 M E T RN g (51t ASSP 25) FEBURHE T, 7 1 22 % 2 T B i A%
A X d b R oo s, ANBEAT TR o

WAL FE B A A7 O (Hbhk 0004H) (12 Bk 2 H) MR I FEAT. (bitd. bits) [BE, alLIEHIZ K E
FHR A A E I X A AL 2 CS2 X3k, CST X3, #EANXIR, (H/E, i T e FE 2 o R 48 AN X AN g
W .

T 2 8 H R O BEAF I X 3, F kT B 2R U

MAFIZ I E T R e I R, BYTE 51 “H” H- 7, Bl 4k DO~D7 fldthik 2k AO~AT 43It
WS H . BYTE 91N “L” HoEn, #dE 52k DO~D7 Fiidl 14k A1~A8 /3 I 2% S H . 78 Fik i Fh
P, SR B A b i R) B s 4k )4

(R, B2 R I AN RS L BE 4 T 21 M16C/65 B ML B Sl o PRItk YAEEU NS0, 15 DL
A Hy B AR M16C/65 [ Bt .

3.24 EEES

AFECA R IX I, At A B S A5 5 ] DU A PR BECRT A74% 0 (Mt 0004H) ) RIW BLEEFEA7 (hit2) 2B +%
RD/BHE/WR ({1414 853 RD/WRH/WRL #1414 .RD/BHE/WR {5 T-4£ 8 16 £7 55 B () RAM, RD/WRH/WRL
155 TAFHL 8 17 %8 FE 1) RAM.,

1 M16C/65 S A7, BRI\ RD/BHE/WR {5 5 o 45 ZEUN B3 5 5 S8, 7EAF UM RAM T, 54 RD/BHE/WR
{Z59)#:3] RD/WRH/WRL 15 5.

RD/BHE/WR 1 5 #il RD/WRH/WRL 15 5 (&R R, iS5 % 3.3 “EHxRp” .
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M16C/65 &f HNER S 2R

3.3  EETRA

3.3.1 16 RITFfiEeR 5 16 38 E R S Lk Y iE R )
HEHE HM6216514LTTI (SRAMD HIvRfl & 3.4 . M AEE, A HLLLR S B BT GIE 1T, W pie
LS B B AR T R A

MCU
CNVSS WR
PBYTE BHE
= A0~ A19
/ o
A9 1ats B—
Al ;o Tl BHE
—|wR
— cst  |— WE
cst ——(Cs /00 ?o
— RD |— ~| %
RD OE /0151215
HM6216514LTTI
DO ~ D15
3.4 E3E HM6216514LTTI =451
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M16C/65 &f HNER S 2R

332 8 fiufFffise 5 16 (L3R5 2R S L RYEIZE TR

EHM A M5M5V108DVP (SRAM) F| 16 A7 44k B £k (R Bilan & 3.5 Fiome AT, A LA RRES B A
URIBAT, IR R R U e B 2 R

MCU
CNVSS WRH
P BYTE WRL
— DO ~ D15
C_SO - CS0 g u - Cso g
— —| WRH
L%> s2 oy RALE T—a[> 82 W
_ DO — D8
_ — DQ1 — DQ1
D RD oF Q~ o RD o Q~ o
DQ807— DQBL
—'3‘15 A4 '3‘15 Al4
Al |~ -
—— A0 Al A0
M5M5V108DVP M5M5V108DVP
A1l ~A15

3.3.3

ERM B MBM5V108DVP (SRAM) 1| 8 {7 £t M £k (sl an b 3.6 Frome M RALHT, B HLLLSE i T
URIBAT, IR R R U e B A R A

3.5 E$EM R M5M5V108DVP 2| 16 fL#HE 52 =1l
8 (Ifrfiiee 5 8 (BT & AR B L AER

MCU
_,_— CNVSS WR
— DO ~ D7
i BYTE
= Yo CS0 |55 o CS0|=
__ L”> s2 wWHR s2 R
CSs1
=5 RD pa1 22 RD pa1 2
RD RD OE N RD OE e
DQ8D7— DQsL
& Al4 614 Al4
&AO A0 A0
M5M5V108DVP M5M5V108DVP
A0~ A14
3.6 &E1EM B M5M5V108DVP %l 8 {s#5#E = 2 R 151
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M16C/65 &f HNER S 2R

34  FEERTFER

3.4.1 BTSN A0 7E EN AT ]
A ERATAE 2K BCLK #ii% (BCLK) K/NiAN, f(BCLK)I K/ 13k 2% AR RN R Gei APk #8647 (CMO
AATARIA bite A1 CML ZF 7831 bite. bit7) [ KikiE .

(1) BJHWIE (CCR) /5 IR (tCW)

BRI AL ((CRY F1'E I F] (tCW)D A2 A2 B A1) 45X

o LEELF

tCR <10°/f(BCLK)A! tCW <10%f(BCLK)

o 1554F

tCR < n x10%f(BCLK)F1 tCW < (n+1) x10°%/f(BCLK)

H: KT nlE, WHSH K31 B ARL A GMTXED 7 .

(2) HuhEAEHU [E][ta(A)]
itk A7 B 8] [ta(A) e 250305 A2 B A1 4k 2K
(a)Vee=5Vv
ta(A) <10%/f(BCLK) — 65(ns)*
o HEERF
ta(A) < n x10%f(BCLK) — 65(ns)*
* 65(ns) = td(BCLK — AD) + tsu(DB — RD) — th(BCLK — RD)
= (bl BN R + GRS AL D - (RD 5 5 % Hh ORFFINR] D
(b) Vecc=3V
ta(A) <10%/f(BCLK) — 80(ns)*
o 5}
ta(A) < 2 x10%f(BCLK) — 80(ns)*
* 80(ns) = td(BCLK-AD) + tsu(DB - RD) — th(BCLK — RD)
= (HbhES IR ED + CBARANEESLI D - (RD 15 54 H AR FE I R)D
H: KT niE, ESH “K 31 B AR E I GMTXED 7 .

(3) F A5 5 A7 HUN TH [ta(S)]
A5 5 A BN ) [ta(S) L 25 A2 T 51 4 1F X
(a)Vee=5Vv
o AT
ta(S) <10%/f(BCLK) — 65(ns)*
o HER;
ta(S) < n x10°f(BCLK) — 65(ns)*
* 65(ns) = td(BCLK — CS) + tsu(DB — RD) — th(BCLK — RD)
= VIEESHHAER D + CEE AL D - (RD {5 540 H AR IR R
(b) Vec=3V
o AR
ta(S) <10%f(BCLK) — 80(ns)*
o AT
ta(S) < n x10%f(BCLK) — 80(ns)*
* 90(ns) = td(BCLK — CS) + tsu(DB — RD) — th(BCLK — RD)
= (VIEESHH R + CEARE LR - (RD 15 54 H AR FF IR FD
d: KT niE, ESFH “K 31 BAFRAMCA DL GMEXED 7 .
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M16C/65 3% SNER IS Ek
(&) fyHAERERT H] [ta(OE)]
oy LA 5 N ] [ta(OE) ] 4 25 A2 771 4% 1tk X
(a)Vee=5Vv
o AR
ta(OE) <0.5 x10%f(BCLK) — 45(ns) = tac1(RD-DB)
* 1~3 AMEEfY
ta(OE) <(n + 0.5) x10%f(BCLK) — 45(ns) = tac2(RD-DB)
e nAEBGE LASEREIN Y “17 , fEWGE 2 MERFINY “27, fEB0E 3SR “37
o WHZHE R
ta(OE) <(n - 0.5) x10%f(BCLK) — 45(ns) = tac3(RD-DB)
e nAEBE 2 MERI Y 427, AEWE 3 NSRRI “37
020430, 2b+4d . 3d+4d . 4b+5d DL
ta(OE) < n x10%/f(BCLK) — 45(ns) = tac4(RD-DB)
He n7E2 D 0+3 OIS “27 , ZE2 N 0+4 N OHN “47 , FE3 NS+ N Ol “47 , fE440d
+5 N d IR “57
(b) Vecc=3V
o AR
ta(OE) <0.5 x10%f(BCLK) — 60(ns) = tac1(RD-DB)
o 1~3 ML
ta(OE) <(n + 0.5) x10%f(BCLK) — 60(ns) = tac2(RD-DB)
e nAEBE LSRRI “17 , FERE 2 DMERERTY 27, fERGE 3 ANERIIY “37
o WHZHE R
ta(OE) <(n - 0.5) x10%f(BCLK) — 60(ns) = tac3(RD-DB)
W n BT 2 MERIN R €27, AEWE 3ANERRINGY “37 .
*2043d ., 2b+4d . 3d+4d . 445 PEELE
ta(OE) < n x10%/f(BCLK) — 60(ns) = tac4(RD-DB)
H: nfE2 D 0+3 NG “27 , fE2 00+ N O “4” , fE3 N d+4 NI N “47 , fE4 7D
+5 MO “57
(5) Hd g i E] [tsu(D)]
Hts 4 S IR ) [tsu(D) 06 4705 2 T F1l 44X
(a)Vee=5VvV
o AR
tsu(D) <10%(f(BCLK) x 2) — 40(ns)*
tsu(D) <(n+1) x10%f(BCLK) — 40(ns)*
* 40(ns) = td(BCLK — DB) — th(BCLK — WR)
= CBEHHER D - (WR 155 %6 AR I8 a) )
(b) Vec=3V
tsu(D) <10%(f(BCLK) x 2) — 40(ns)*
o R}
tsu(D) <(n+1)x10%(f(BCLK)x2) — 40(ns)*
* 40(ns) = td(BCLK — DB) — th(BCLK — WR)
= CEcd i A NI - (WR A5 5 H AR IR R
A KT niE, 1E2% “K 3.1 PMERAH R AR LA OMEXED 7 .
TEM N RIES % - 3.7 AIE 3.8, EHI “M.” FoRk “ArBUMBX 0 g2 A H L .
RCCO05B0101-0100 Rev.1.00 Page 9 of 18

2010.07.06 RENESAS



M16C/65 &%

SMER Sk

5000
4500 - - — — — — — — — — = — - — — — — —— ————
4000 L - - - o _________ —e— No wait
—=— 1 wait
S |3 2 waits
3000 - - — — — — — — — — -~~~ — 3 waits
Bl \\\ o ________ —%—M. 1 wait
—e— M. 2 waits
L N W —+—M. 3 waits
1500 F~\ N\ - - - - - — m——m——————— == - = = — ——20+3¢
1000 - \ 29+40
500 Y 3p+4o
[ 49+5¢
0 i 4 e |
2 6 10 14 18 22 26 30
-500
Address access time [ta(A)]
5000
4500 -
—&— No wait
4000 ¢ —=— 1 wait
3500 - 2 waits
3000 - 3 waits
2500 —%— M. 1 wait
—o— M. 2 waits
2000 —+— M. 3 waits
1500 —— 2¢+3¢
1000 29+49
500 Serde
49+5¢
0
-500
Chip select access time [ta(S)]
3000
2500
—e— No wait
—=— 1 wait
2000 2 waits
3 waits
1500 —%— M. 1 wait
—e— M. 2 waits
1000 —+— M. 3 waits
——20+3¢
500 2¢+4¢
3p+4e
49+5
0 P+op
-500
3000
2500 | - - -
—e— No wait
—=— 1 wait
| et 2 waits
3 waits
%00 g -—--—-—-—-—-—"— -~~~ - - - —— - ——— - ——— —x— M. 1 wait
—e— M. 2 waits
1000 —+—M. 3 waits
——2¢+3¢
500 2949
3p+4e
4o+
o +5¢
-500

Data setup time [tsu(D)]

& 3.7 BCLK HISAEFNFESEHIAX R (Vec=5V)
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M16C/65 &%

MRS E

2000

1500

1000

500

-500

5000
4500 | - - - - - - o
4000 - - — — — — —e— No wait
—=— 1 wait
| e 2 waits
3000 - - - - - - - - - m——m— e m o m— 3 waits
2500 \ —%— M. 1 wait
—e— M. 2 waits
2000 —+— M. 3 waits
1500 e 2¢+3¢
1000 ——29+49
3¢+4e
500 4+5¢
0
-500
5000
4500 | - - - - -
4000 L - - —e— No wait
—=— 1 wait
S g 2 waits
3000 | _ 3 waits
2500 —%— M. 1 wait

—e— M. 2 waits
—+— M. 3 waits
——2p+3¢
—2pt4¢
3p+4o
4p+5¢

3000

2500

2000

1500

1000

500

-500

—e— No wait
—=— 1 wait

2 waits

3 waits
——M. 1 wait
—e— M. 2 waits
—+— M. 3 waits
20+3¢
——2¢+49

3o+4e

4¢+5¢

3000

2500

2000

1500

1000

500

-500

—e— No wait
—=— 1 wait

2 waits

3 waits
—x— M. 1 wait
—e— M. 2 waits
—+— M. 3 waits
2¢+3¢
——2¢+49

3g+4e

4¢+50

Data setup time [tsu(D)]

3.8 BCLK BUSEFNTFER M EXFH (Veec = 3V)
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M16C/65 &f HNER S 2R

3.4.2 {KIR 774 28 B 1EIE

ERAE I 8] [ta(A) B K O FE i #e i), 75 B4R BCLK AR sl i B AR5 1. RS W E TS, HED
M LU B g RS, 7T LMER RDY B,

(D Ry

PM1 FAE2R ) PMAT A7 CRAEERFAT) AE PSR ARl 2 A0 A0 DX 3848 R o

i PM1 Z5 4745 K PML7 fiz, CSR %47 ) CSIW £z, CSE 7 £ s ) CSEIIW~CSEIOW iz, 1] LU A B 45
FERNAMERIX . ] RDY 15 5 B T AN K CSIW RGN “07 (AR « AN RIES % “R 3.1 B4
FEARRA A R 2R B3R o
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M16C/65 &%

MRS E

R 3.1 AR AN SCALAT B L S Y] (A X )

X o BREZEEFRRAAIEE ‘
5 BRER pM17 | csiw CSEi1W. | EWCi1. BEEF (AED B EHR
CSEiOW | EWCI0
M 2 0 1 00b - I 1 /4~ BCLK J&# (i)
2 4~ BCLK Al (5)
- 0 00b - I AEEA D @+ 14 @) | 24 BCLK @
- 0 01b - 2 NELEA DN @+ 24 @) | 3 BCLK J& Y]
- 0 10b - INERHFUA AN e+34 @) | 44 BCLK FIH
= - 0 11b 00b Q2 he+34 @) 5 4~ BCLK J#
] 01b QA e+44 @ 6 > BCLK Ji 1]
B 10b B e+41 @) B7 /> CLK JH 3]
= 11b G e+54 @) 9 4~ BCLK Ji#
1 0® | oob - 1AEEREA DN o +1 4 @) | 24 BCLK JH1]
AN | - 0@ | o0b - 1 AN 3/~ BCLK J& 1
55 - 0@ |o1b - 2 MRy 3 > BCLK J#iH
- 0@ [10b - 3 NEFy 4 /> BCLK J& ]
1 0%3 | 00b - 1 AR 3/~ BCLK &1
i=0~3

- ALUEEHR “0” 5F “17
PM17: PM1 F7E85R9 PM17 £
CSiW: CSR &7zt
CSEi1W. CSEiOW: CSE ZF1FsEHifir
EWCi1. EWCi0: EWC &H#F&aY1T

X

j‘] “« OOH »

(Tt . CSOW~CS3W £ “0”
(CS0~CS3H 1 MEf) , Bl FIASNBXEA 1 MEFR.

1. ZEfEFARDY 55/, 151 CSIW gk “07 (B%#) .

2. FHAZRERREEXHITERE, 5% CSIWALiEAR “0”
3. EPM17 iz “17 FEAGFBUMBXER, 1% CSIW A “0”
4. AAKEENE, PM17 il “0”7

(BEM) .

5. AZWEMBERATRE 1 MEFR, SLRARET 2 1%H.

(2) {f/ RDY Dy

(BER) .
(%15 . CSE&HEH

RCC05B0101-0100 Rev.1.00

2010.07.06

RENESAS

Page 13 of 18




M16C/65 &f HNER S 2R

1 RDY 15 5 W B A4

7E BCLK Y F BV RDY 518 “L” H°F, RDY WIREA R R4&fE—A BCLK BN AL, I HAR
FRUEI PR

RDY Ufiefe RDY 51 “L” d Pl Fe B2k MR, 78 BCLK [ R F# I K RDY 5113 “H” P,
WL RDY {5 5 FF—4 BCLK BB ZRRERIBI T (FXIN)=10MHz) i 3.9 Fik.

BCLK

S S

— CK 1Q — CK 2Q —_D_Do_m

g
[ ——e b,
L o=

2Q

—
RDY ./ _/

cEBRERASZ
sk _ /N N N
oo\ /S
B\ \ x
1Q \ \
2Q /
RDY ./ N\

(1) (2) (1) (2)

5

(1) #EZRDY
(2) {&KRDY
KR BN M B RIS (1) ~ () Z HEPRT.

3.9 @3 RDY 55—/ BCLK BRI S &IR7S (F(XIN)=10MHz)
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M16C/65 &%

MRS E

3.4.3 AEER LS
TN HN G AT IR A 2% DASORH N ) B R
M16C/65 B KA # . 32MHz (Vee=2.7V~5.5V)

R M oo “AEROMBIXE0F HIEFZ IR EL”

(1) 5V
(a) o554y

ReE (MH2)

IS

6

HM6216514LTTI-5SL

(b) 1~3 ML

mEE (MHz) =
1 wait 2 waits 3 waits
16 25 - HM6216514LTTI-5SL

(c) EFEZ RSN M2k

meEnE (MHz) EIE=
M. 1 wait M. 2 waits M. 3 waits
12.5 12.5 12.5 HM6216514LTTI-5SL

(d)20+3d. 2b+4d . 3b+4d . 4 +5d ML

BeE (MHz) RS

2¢ + 3¢ 29 +4¢ 3¢ +4¢ 4¢ + 59

—_™ _® _™ R HM6216514LTTI-5SL
(2) 3V

() JoEts

mEME (MHz)

S

5

M5M5V108DVP-70HI

(b) 1~3 M4

meEnE (MHz) A2
1 wait 2 waits 3 waits
13 20 26 M5M5V108DVP-70HI

(c) HEEZHmEHNL

BmeEinE (MHz) RS
M. 1 wait M. 2 waits M. 3 waits
12.5 12.5 12.5 M5M5V108DVP-70HI

()20+3d. 20+4d . 3d+4d . 4 +5dNELF

ESHZE (MH2) BS

20 + 3¢ 2¢ + 49 3¢ + 49 49 +5¢

T —n — _ M5M5V108DVP-70HI
E:
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Notice

1. Allinformation 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.

2. 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.

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

4. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of ictor products and 1 You are fully responsible for

the incorporation of these circuits, software, and information in the design of your i 1t. Renesas ics assumes no ibility for any losses incurred by you or third parties arising from the

use of these circuits, software, or information.

5. 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.

6. 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.

7. 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 ics product for any ication 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.

"Specifi 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.

8. 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 ct istics. Renesas El ics shall have no liability for malfunctions or damages arising out of the use of
Renesas Electronics products beyond such specified ranges.

9. 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.

1

o

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 cc I with all i laws and r ions 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.
11. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas Electronics.
12. 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.

LENESAS

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.
2880 Scott Boulevard Santa Clara, CA 95050-2554, 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.
7th Floor, Quantum Plaza, No.27 ZhiChunLu Haidian District, Beijing 100083, P.R.China
Tel: +86-10-8235-1155, Fax: +86-10-8235-7679

Renesas Electronics (Shanghai) Co., Ltd.
Unit 204, 205, AZIA Center, No.1233 Lujiazui Ring Rd., Pudong District, Shanghai 200120, China
Tel: +86-21-5877-1818, Fax: +86-21-6887-7858 / -7898

Renesas Electronics Hong Kong Limited
Unit 1601-1613, 16/F., Tower 2, Grand Century Place, 193 Prince Edward Road West, Mongkok, Kowloon, Hong Kong
Tel: +852-2886-9318, Fax: +852 2886-9022/9044

Renesas Electronics Taiwan Co., Ltd.
7F, No. 363 Fu Shing North Road Taipei, Taiwan, R.O.C.
Tel: +886-2-8175-9600, Fax: +886 2-8175-9670

Renesas Electronics Singapore Pte. Ltd.
1 harbourFront Avenue, #06-10, keppel Bay Tower, Singapore 098632
Tel: +65-6213-0200, Fax: +65-6278-8001

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, Malaysia
Tel: +60-3-7955- 9390 Fax: +60-3-7955-9510

Renesas Electronics Korea Co., Ltd.

11F., Samik Lavied' or Bldg., 720-2 Yeoksam-Dong, Kangnam-Ku, Seoul 135-080, Korea

Tel: +82-2-558-3737, Fax: +82-2-558-5141
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