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RL78/L13 &f [FRRZEZIHFE]) Y1#: LCD sl EE KA
(BEREFX->ATAHEAR)
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RL78/L13 &f [FRRZEZIHFE]) Y1#: LCD sl EE KA
(BEREFX->ATAHEAR)
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RL78/L13 &f [FRRZEZIHFE]) Y1#: LCD sl EE KA
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0 0 1 0 1 0 1 1
A7~ 76
CMODE1 | CMODEO NEEITERIEE
T1ESRZERSEE TiEBIESEE
0 0 LV (RBEEE) =R 1IMHz~4MHz 1.6V~5.5V
1 0 LS (RiEE) =R 1MHz~8MHz 1.8V~5.5V
1 1 HS (EiEF) & 1IMHz~16MHz 2.4\/~5.5V
1MHz~24MHz 2.7V~5.5V
RS BIFEE
fir4~ 170
FRQSEL4 | FRQSEL3 | FRQSEL2 | FRQSEL1 | FRQSELO =i A B HR % B BB ST AR
fhoco i
1 0 0 0 0 48MHz 24MHz
0 0 0 0 0 24MHz 24MHz
0 1 0 0 1 16MHz 16MHz
0 0 0 0 1 12MHz 12MHz
0 1 0 1 0 8MHz 8MHz
0 1 0 1 1 4MHz 4MHz
0 1 1 0 1 1MHz 1MHz
iR PSR B E

(4) 000C3H CIRCGE Jv b i il i 5745

7 6 5 4 3 2 1 0
OCDENSET 0 0 0 0 0 OCDERSD
1 0 0 0 0 1 0 0

27, £70
OCDENSET | OCDERSD B R ETHiEE
0 0 =R FIERET
0 1 2R E
L 0 SR EIBRET
R AR RS ID WIERMAT, EBRINTFIHHE
. . ﬁi@)#ti@iftiﬁ_ﬁ \
R BV %4 ID IR MET, TERINGFEHHE
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RL78/L13 &

[FERZZINFE] V)i LCD IR EEK AR
(BAENEHFR->PEBAEF )

5.7.1 VIR E R

Wga e MUK, 12 K 5.2,

C

hdwinit() >

4

P
=

Sl

4

RGRH
R_Systeminit()

C

)

IE<O

5.2 ¥R EERE
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RL78/L13 &f [FRRZEZIHFE]) Y1#: LCD sl EE KA
(BEREFX->ATAHEAR)

5.7.2 ARG R
AGRERER, 152 5.3,

( R_Systeminit() >

4

SNEN/O PIORZ 752
- S L AL =7 € 00000000B
EEEDIEERIRE
&1k 10 O

R_PORT_Create()

4

B CPURTH
R_CGC_Create()

FIRERTC
R_RTC_Create()

4

MIBIT
R_IT_Create()

4

#EE1ELCD
R_LCD_Create()

IR ER R T
R_INTC_Create()

7
[
Io]

)

53 RHZEK
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RL78/L13 &f [FRRZEZIHFE]) Y1#: LCD sl EE KA
(BEREFX->ATAHEAR)

5.7.3 CPU Bh R IR & E
CPU W 4P FIWIIa W IR, 12 WK 5.4.

< R_CGC_Create() >

4

CMCE&H&E#S € 12H:

RE SRR G SIRAGATNS B : WANIROER

AR Bl 2GRt o BRGNS H: XTUHRHER
J MSTOP {if €< 1: X1¥RHHRIF1E

MCMOfL € 0: &SR A ERIR7 AT $4 (fim)
1E 7 E R G5 (fuan)
XTSTOPI € 0: XT1HRHEEITIT

FrR ARG HIRHIRE

OSMCZ 7F85 € 00H:
REEBITRERER STOPIRI F 7t 1F4AINEI ThREIR I BI R e Bt 4
RTC/IT/LCDIE{ T BI R G At

HEECPUMSNEIRE 1 CSSHiL € 0: iZFEF ARG (fuan){EA
= jgw] (fer) CPU/4MEIRE 1B $h (fouk)

4

HOCODIVZ 785 € 05H:
IR SR A IS RS RIS ER IR IR A RIS 2S5 A 1IMHz

(=

5
[o]

5.4 CPU B89 #18E8E
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RL78/L13 &f [FRRZEZIHFE]) Y1#: LCD sl EE KA
(BEREFX->ATAHEAR)

5.7.4 LCD #=#23/IREh 234 R 1R E
LCD #= | #2/9K 5 28 BRI A6 W R AR, 152 WLIE 5.5 A4 5.6

( R_LCD_Create() >

v

o LCDM1Z& 7522
FIELCDER LCDONS ¢ 0
A
=\ P24 | D R BT LCDMKOfiZ €« 1
A
SERELCDI R B .
EREE L LCDIFOfiL ¢ 0
LCDM1&F=S € 11H:
v LCDE R IFSHEELL:
v SZ k) L ot /\
BELCDAE Eﬁ;‘]ﬁ%gﬁﬁaﬁlJﬁﬂlﬂiﬂ:ﬁA,\alﬂiﬂ
ZIEFEE R/ BE D EIE KRBT
EREBIEX:
R B RARK X FIBEF X MR
FHIE S| BI# R E R PR iE
VDDHE [E<= 3.8V &R
4 LCDMOZ 7288 < 8DH:
e g LCDIRFNE EE B : B NEISFR
WELCDIET LCDE R AR

LCDERHIGZEE: 1/45%tE
LCDERMRBE: 1/3mEE

ISCLCDZ& 7788
ISCCAP{iL < 0:
2P AL L2 P RS RN
PM12Z7788:
PM126{i < 1: HIAER
PM127{i% € 1: MiAiER

4

FECAPL, CAPH3S|MH
SERwmONEIT

v

\

5.5 LCD &HIZE/ARF[FMAEIEE (1/2)
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RL78/L13 &f [FRRZEZIHFE]) Y1#: LCD sl EE KA
(BEREFX->ATAHEAR)

PU3E 728!
WEMRNER EhEE: PU35~PU30 {iL < 0
NEEAE LR EBE PU4EFEE:
PU47~PU46 fii € 0
PU7E5:5:
PU77fiL €« O
v POM3ZEE:E:
WEim O EHER POM35fiL ¢ 0
BEHEER POM4Z 7735

POM47~POM46 fif €< 0

N X PIM3& 7785
ﬁﬁﬂ"]iﬁ)\gg;q:'%% P|M4§rﬁ%§
PIM47~PIM46 {iL € O

A

W ELCDI%OTNAE: PFSEGnZ##25(n = 2,3)
e PFSEG19~PFSEG27{i < 1
A Pn&E#EF£EN=3,4,7)
WESEMESIHERN P30~P35. P46~P47. P77{i <« 0
i O FE PMnE#FE(N=3,4,7)

PM30~PM35. PM46~PM47. PM77{iL < O

A

X LCDCO%F 788 < O06H:
% ELCDRY$h LCDRth (LCDCL) : fsus/2’

v

VLCD&F 788 € 04H:
I%ELCDAE B ERHEERE %}EEE}?E: 1.00V

A 4

e

5.6 LCD i&HIZE/ARFN[FMVBIEE (2/2)
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RL78/L13 &f [FRRZEZIHFE]) Y1#: LCD sl EE KA
(BEREFX->ATAHEAR)

HE LCD ik
e LCD #7174 1 (LCDMLD)
P B Hh R A B B | BRI A S 5| R
15 1 TH e L % L 2 0 B R R 13 4T
TEER A BEXA B EEX K EE
FEE B YA 1 4Ed]: Vop < 3.8V KL

5. LCDM1

7 6 5 4 3 2 1 0
LCDON SCOC VLCON BLON LCDSEL 0 0 LCDVLM
0 0 0 1 0 1
17~ f7 6
LCD E BT E I
SCOC | LCDON I B RRE T, (AR, BER) | | MU ReaR
: S| e P E S A A3
TP ARt B 5 B
: o | BROFF (R e | L e RS
) 53 B 2 ondifiEE SRS RIRES)
1 1 = ON
{7 5
VLCON A ER R ER S HEIE A E T AR E L
0 BLAERERERS HEEEET
1 A ERBRERE DR ENET
frd~ fi3
BLON *' LCDSEL B RBURXHIEH
0 0 SR ABEX (LCD BRHBIEFESMK 4 1)
0 1 5B EWK (LCD B BREEENE 4 ) MRE
1 0 SEE AR ABENRORE (FEESHA (RTC) HE
1 1 EEHIRET UNTRTC) B REIRAMRER)
0
LCDVLM ** FHE S| B E R TR &
0 Voo BBJE > 3.8V BB R
1 Voo BBIE < 3.8V l1ER

i 1.E&#EF fi B LCD RTS8 (fiep) B, @4%%% BLON i E“0".
2 X REFERAEBERREZE Vi SIBVIIERESH BfEAERER BIMINEE. EHEFBERE Voo
BEAT 3.8VHIERAT, #49U% LCDVLM L& “0” ; 7 Voo BE/NTFET 3.8V IERT, 5%
LCDVLM & “1” .
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RL78/L13 &f [FRRZEZIHFE]) Y1#: LCD sl EE KA
(BEREFX->ATAHEAR)

WHE LCD iafy
e LCD #7174 0 (LCDMO)
LCD IR L A= Bl LB e . FER 01 3K
LCD R EHIERE: A PIE
LCD /i thik$t: 1/4 555
LCD WosifmHit$: 1/3 fli k%

5. LCDMO

7 6 5 4 3 2 1 0
MDSET1 | MDSETO | LWAVE LDTY2 LDTY1 LDTYO LBAS1 LBASO
1 0 0 0 1 1 0 1
fr7~ fi6
MDSET1 MDSETO LCD IR =hER 4 AR BB RS B9 I8 +E
0 0 SMNERERBH ST EI TR
0 1 AEHEFKS
1 0 HASEHR®
1 1 HIMEE
fii 5
MLCDEN ** | LWAVE ** LCD BRI HIEIE
0 0 AR
0 1 B
1 X RLVACI LD 21
74~ fir 2
LDTY2 LDTY1 LDTYO LCD BRE G EEIEF
0 0 0 EE Y
0 0 1 1/2 =Lk
0 1 0 1/3 =Lk
0 1 1 1/4 H=H
1 0 1 1/8 HZ=EE
iR pAsh WEEIE
it 1~ 470
LBAS1 LBASO LCD BREVRIELEF
0 0 1/2 RIESE
0 1 13 RESE
1 0 1A fRIESE
1 1 WEEIE

pua 1.2 F3%3% fiL 5 LCD BY9iERTgh (fep) o
2.185% LWAVE {iiF1 MLCD Z 755589 MLCDEN fIfy4E &% E, %% LCD EREF.
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RL78/L13 &

[FERZZINFE] V)i LCD IR EEK AR
(BAENEHFR->PEBAEF )

% E CAPL, CAPH 3| I&E Him L fisiT

e LCD fyAV)#eizh| 774y (1SCLCD)
it 2 R G R AR s N TC K

#%5. ISCLCD

7 6 5 4 3 2 1 0
0 0 0 0 0 0 ISCVL3 | ISCCAP
0
£70
ISCCAP CAPL/P126. CAPH/P127 5|BIBke 2435k & 4 M 25 HOiEHl
0 MIANTH
1 BMINBR

CAPL/P126. CAPH/P127 5| TR B ¥ T LCD S A\ Hed% i 25178 (ISCLCD). LCD # R %47
7% 0 (LCDMO) Flg A 74 12 (PM12) HIE

CAPL/P126. CAPH/P127 5|BIThEERIIRE

PM12 HF85/HY
32
LcD Bahm Ea A2 | SCLC0 R by o6 g 31T & TS
B ISCCAP {3t N
PM127 i
0 1 B FNTEHER O
HNERELRE > E 1 0 HFrmHER -
1 1 BFEMANER -
ARBHERZBENE 0 1 CAPL/CAPH IhgEt&EK -
iR pASh IS E
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RL78/L13 &% [FRRZEZIHFE]) Y1#: LCD sl EE KA
(BEREFX->ATAHEAR)

Ak st vAzN el
o bR HEPHEFEFFEE (PUS~PUT)
AR b RE
5. PU3
7 6 5 4 3 2 1 0
0 0 PU35 PU34 PU33 PU32 PU31 PU30
0 0 0 0 0 0
25~ 470
PUMN Pmn 3| AR ERIEEPEAYIEFE (m=3;n=0-5)

0 AEZEABLAER
1 EEFEPIER LR P

5. PU4
7 6 5 4 3 2 1 0
PU47 PU46 PU45 PU44 PU43 PU42 PU41 PU40
0 0 0 0 0 0 0 0
L7~ H7 6
PUmnN Pmn SIBIBIAER L EBPRAYIEREE (m=4;n=0-7)

0 TEEABENER
1 EEFENBR L3P

5. PUT
7 6 5 4 3 2 1 0
PU77 PU76 PU75 PU74 PU73 PU72 PU71 PU70
0 0 0 0 0 0 0 0
L7
PUMN Pmn 3| ERIEEPEAYIEE (m=7;n=0-7)

0 AEZEABLAER
1 EEFEPIER LR P
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RL78/L13 B¢

[FERZZINFE] V)i LCD IR EEK AR
(BAENEHFR->PEBAEF )

WE LCD # H 1t 1
e LCDmUIhREH 178 2, 3 (PFSEG2, PFSEG3)
P30 ~ P35, P46 ~ P47, P77 F{EB %+

%5 . PFSEG2

7 6 5 4 3 2 1 0
PFSEG23 | PFSEG22 | PFSEG21 | PFSEG20 | PFSEG19 | PESEG18 | PESEG17 | PESEG16
1 1 1 1 1 0 0 0

17~ 473
Pmn SRR O (ERAEBRIN) siHBEMMERIEE
PFSEG23- 19 (mn =77, 30-33)
0 R1EwmO (ERMHBRIN)
1 R{EEHE
5. PFSEG3
7 6 5 4 3 2 1 0
PFSEG30 | PFSEG29 | PFSEG?28 | PFSEG27 | PFSEG26 | PFDEG | PFSEG25 | PFSEG24
0 0 0 1 1 0 1 1

L4~ fr3, frl~ 420

Pmn SIBIRYER O (R ERIN) S&E ML AIIEE
PFSEG24 -27 (mn = 34-35, 46-47)
0 F{EiwmDO (RN
1 REERSE
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RL78/L13 &

[FERZZINFE] V)i LCD IR EEK AR
(BAENEHFR->PEBAEF )

WE LCD g

e LCD 4Pzl Z /745 0 (LCDCO)
PE LCD [ 4 fouel2’

#%'5:. LCDCO

7 6 5 4 3 2 1 0
0 0 LCDCO5 | LCDCO04 | LCDCO3 | LCDCO2 | LCDCO1 | LCDCO00
0 0 0 1 1 0
25~ 470
LCDCO5 | LCDC04 | LCDCO3 | LCDCO02 | LCDCO1 | LCDC00 LCD Etgh (LCDCL)
0 0 0 0 0 1 fsue/2” or f, /2%
0 0 0 0 1 0 fsus/2® or /2% *
0 0 0 0 1 1 fsus/2” or /2% *
0 0 0 1 0 0 fsue/2® or f, /2%
0 0 0 1 0 1 fsue/2® or f, /2%
0 0 0 1 1 0 fsuel2’ or f, /2%
0 0 0 1 1 1 fsue/2® or f, /2% *
0 0 1 0 0 0 foup/2®
0 0 1 0 0 1 fsup/2™°

¥ YHBERBAHES (LCDMO Z7E85H) MDSET1, MDSETO0 = 01B) s EB A9 EI5X (LCDMO &
2589 MDSET1, MDSETO = 10B) &icIZM k&R, (LCDMO & F85H9 MLCDEN = 1) B, #E1ki%
1% f 4R LCD iBRtSh (fiep) o
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RL78/L13 &

[FERZZINFE] V)i LCD IR EEK AR
(BAENEHFR->PEBAEF )

B LCD T s HLig (R BE HE L T

e LCD FHEHFEHFHFA (VLCD)

5. VLCD

7 6 5 4 3 2 1 0
0 0 0 VLCD4 VLCD3 VLCD2 VLCD1 VLCDO
0 0 1 0 0
fir 4~ £z 0
FHERERIEE V. EBE
VLCD4 |VLCD3|VLCD2 |VLCD1 |VLCDO CEEE LEFE) Y TAREE
0 0 0 1 0 0.90V 2.70V 3.60V
0 0 0 1 1 0.95V 2.85V 3.80V
0 0 1 0 0 1.00V 3.00V 4.00V
(RRIAMED
0 0 1 0 1 1.05V 3.15V 4.20V
0 0 1 1 0 1.10V 3.30V 4.40V
0 0 1 1 1 1.15V 3.45V 4.60V
0 1 0 0 0 1.20V 3.60V 4.80V
0 1 0 0 1 1.25V 3.75V 5.00V
0 1 0 1 0 1.30V 3.90V 5.20V
0 1 0 1 1 1.35V 4.05V BIFEE
0 1 1 0 0 1.40V 4.20V
0 1 1 0 1 1.45V 4.35V
0 1 1 1 0 1.50V 4.50V
0 1 1 1 1 1.55V 4.65V
1 0 0 0 0 1.60V 4.80V
1 0 0 0 1 1.65V 4.95V
1 0 0 1 0 1.70V 5.10V
1 0 0 1 1 1.75V 5.25V
RS HIFEE
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RL78/L13 &

[FERZZINFE] V)i LCD IR EEK AR
(BAENEHFR->PEBAEF )

FERE
ER iR, S WK 5.7,

main()

!

C

)

R PRRRRFNRL
R_MAIN_Userlnit()

ol

!

STOP#E

IREN A TR
R_MAIN_Get_Interrupt()

17 o IR

FEERTCEIE AR EIE SN FERINTP7/E,

.= FHNSTOPEREM

interrupt_param € (INTERRUPT_OFF / INTRC_ON / INTPN_ON)

FBfinterrupt_param RY{&E

RTCEE A #i# B (INTRC_ON)

LVIF= 0 H &HIIKzE)
B ARESAESR?

{ZIELCDE R
R_LCD_Stop()

.

KHILCDER EIRFNER BE
R_LCD_Voltage_Off()

y

LVIF= 1 H &HgiIkzsh
HEABRRSEIAR?

{ZIELCDER
R_LCD_Stop()

v

KHFILCDER EIRFN R %
R_LCD_Voltage_Off()

.

i ABEENEAR
LCDMO |=

_80_LCD_VOLTAGE_MODE_CAPACITOR

PR ARBHERR
LCDMO |=

_40_LCD_VOLTAGE_MODE_INTERNAL

v

A EIBERE TR IE

R_LCD_Voltage_On()

.

|

SRFLCDER
R_LCD_Start()

PIERF E B BRI THN UG AL 38
R_LCD_Voltage_On()

|

RFLCDE R
R_LCD_Start()

B

JREXRTCHY[E){&

R_RTC_Get_CounterValue()

SNERFRER(INTPN_ON)

- R
R_MAIN_Analyze_Switch()
« v
Default
A
B FHLCDRYE R R

R_MAIN_LcdDisplayTime()

MRTCHT/8) % #7235 Fi% th 8] i -
/NBF(g_Hour)
2$h(g_Minute)

57 TEHM
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RL78/L13 &f [FRRZEZIHFE]) Y1#: LCD sl EE KA
(BEREFX->ATAHEAR)
5.7.6 BRNRBEFEL

RPN R FPRIG AL AR I, 155 ILIE] 5.8,

( R_MAIN_Userlnit() >

v
A5 &/ ERF E FL B
HIEITRLIE
R_LCD_Voltage_On()

v

SFLCDER
R_LCD_Start()

B LCD B R EUE
memset()

A

RENHETRT

v

FIR LR SR A E]

SIFINTP7 Rl
R_INTC7_Start()

v

LCDM1& &5
LCDONfi €« 1

LCDHIRE 58
(SEG19~SEG27)#
A BEIRXHEES

g_WatchStatus <
WATCH_DISPLAY

g_Hour < 00H
g_Minute < OOH

A E)R B iR A

SFRTCIEE I HA A i
R_RTC_Set_ConstPeriodinterruptOn()

1% E & E B 2R B
B E]RR 91

BITRTCIhAE
R_RTC_Operation_Start()

S

58 ARPNRBEFNBL
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RL78/L13 &f [FRRZEZIHFE]) Y1#: LCD sl EE KA
(BEREFX->ATAHEAR)

5.7.7 LCD AN EI/HNEPH E B BB T IR
LCD A EI/N A E s T A e, 65 LK 5.9,

< R_LCD_Voltage_On() >

4

LCDM1%& 75585
RIVFERE T E/ AEA ERKIETIT VLCO,?; i& 1

4

W EITERE R
FfiE] A7100ms
LVIF=0 LVIF=1
(VDD>=VLVD) T (VDD<VLVD)
*l HTLVIFRS
IT_Count €« bl miE IT_Count €«
_1_CAPACITO _5_INTERNAL_VOLTA
R_SPLIT_WAIT GE_BOOST_WAIT
REB R EIFFFRE(100ms) B BRI EFF5RTE (500ms)
| |
4
RIFITIBIT
R_IT_Operation_Start()
2
No IT_Count>0? ves
A
= =y MRS AL E 1 ?

R_IT_Operation_Stop()

Yes

A 4

S5 B P I RRRE AL
- TMKAIF < 0)
‘ _ LCDMIZ 52 (
#ELCDE R COM1%773%
scocti € 1
A
&) B <E B B B 1
IT_Count --
1R [E] ‘

59 LCD HEDEI/NIMAHERENEITAIE

FE: SEGIEDFERNEMEY, 55 % “RL78/L13 24-Hour Clock Displayed on an LCD (RO1AN1506E)”
N AR
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(BEREFX->ATAHEAR)

6. BEHIFE
2% IR B BT R T EA

7. BEH
RL78/L13 i/ FM #fifFR (RO1UH0382CJ0100 Rev.1.00)
RL78 family User's Manual: Software (R01US0015EJ0210 Rev.2.10)

CHOBT RRAS 5 M % HL 7 0T IR

R AR T
CHH7 (3 M B o B

ARETTNE AT O

Hify 5 BT 3 0T
. http://cn.renesas.com/

Vast
. http://www.renesas.com/inquiry
. contact.china@renesas.com
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RL78/L13 &f [FRRZEZIHFE]) Y1#: LCD sl EE KA
(BEREFX->ATAHEAR)

(EANRIEES
BITHE
Rev. %17H il Ea

1.00 2013.12.31 — VR &T

1.01 2014.09.30 258 BHRER “EF LVD Ihaetlie LCD IR EER AR, BRIERS
IhFE” 1820k “ [BEIR RS Th#E ] 13 LCD IREHE E4E RS (B
BHEAR-NBAESR) 7

1 B “BEm” iRARSA

AR EM SR AR BRBERA.

A-1



FmlERNBEEER

RSO TR BUITAT 7 B AE T IN (E S 07 AT o A7 50 Il B Y I FRE T i 2
IESCe BeAh, WRAEICE B AT IIESCH 25 2 4k, i LLESCh .

1o RAERI 51 RRE Ak E
(R YRR 5 L SO R S I A B AT AR B
CMOS /™ i RN 5 | BT BT — BN i BT WERAE T BR PR N Is AT AR AT A5 1A, i TS B
e, AMINLSHABIEE R, 72 LSIN ™ AR 5B IR, 1] BER U A T M5 D2 iRsh 1.
AU G, THEIRIESCH ARSI AR 3R 2T AR BE .

2. LR ALBE
[A =) = Ak A ERAS
TWHLR,  LSHP 8 s Ah T AN R A, A7 s R A 5 IR AN o T8 Ik AN R A 5 | et
FEREEAT R, B R RGBT, RBEARIE S IR A
FIRE, AU P90 E S A T e 7= S HEAT SAEINE,  MOE R BIA B A AR I e U TR, AR
ARG IR o

3. AMbAFEUORBEMhE  (DREFDXO
R ZEAr Rl CERBH DO
FEHLHE DI, AR BOR R R DI REd RERO PR Bl CORBE XD o DR OV RAIE A7 BIOX L8t bk Iy
34T, PrUAAREX R CORET XD FEATAEHL

4. KT
[ ) A, e Bh RS o R S A
TERRFISAT TR O By, T 7E SE D)3 R I Bl RS 2 Ja EAT o SAEI, 730 Ik 456 FH A4 % 2
(EEAMRYR G B MBI HEIT I RS, DAENB R R G RN b, HREF
BT, VI A AN IR A (B AN IR FH ) I RRET,  7E B ) I o R S
TR U4

5. KT A2 5
(Y A A RS 1™ fh N, G0 AN RS AT R G vP o it
B [ SRR R Bl W Ry i S AN, T B ROM . AR SEAN ], AR RS v
WA IRFPE(E . SOPEZR PR MR A i, e PR RN R A AN o BRI, AEAR AN A Y 5 17 b I
TR BRE— AN (7 i HEAT AR G PP T




Notice

1. 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.

2. 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.

3. 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.

4. 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.

5. 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 it is 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.

6. 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.

7. 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.

8. 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.

9. 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.

. It is 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.

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.
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