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RL78/L23 N—RHI7 - FHLY - HAK

1. [E1E&4E
1IZRL78/L23 DEIEFIERLET., £f-. R1ICSERNMTTHREREZRLET,

Vbp c10
@ vss
Voltage
VoD | Reference AGND
DGND DGND c11 AGND
Battery > > 0O
a1 Vbbb EVss VoD Vss AVREFP | AVREFM
Vob PORT PORT A/D converter AVREFP / VDD
Voltage _ D1 A
E Regulator J_ l Vo
== c2 Cl== ANIn ’ Sensor
l ;I; DGND Vss c12-l- D2 A
=V
DGND DGND VSS
S e [ RECC 7 Reautater Lo
Voo ca AGND  AGND
R1 (] T To the internal logic
RESET VSSN/ | ——= Ic3
Circuit | 'r 1 RESET SAU/ICA/UARTA | External
E © 1 Device
&DGND 1
! c6 VSSNZ
i = X1 Capacitive
bl 1 X2 Sensing Unit
Vbb ! |vss €8
i ,_+_c;'9 = 2 TSm {— Electrode
| ———— xT2
Lo | R4
vss RL78/L23 YT
L 4 c13
Debuger Vop ;I;
R ] VsS
TOOLO LCD Controller/
Driver LCD1
J7DGND SEGn +——
LCD Panel
COMn +—
Via 1
Vi2 l
Vi c14{|;1 cis c16{|}
CAPH __l vss
c17:|.
CAPL 1

FE 1. ARIFRL78/L23 DRREBERLTVET, REAHBFIIOVTE, 21— —XIZa7)L N—FI7z7HD TX
ERmFOLE] SRS,

FE 2. QFN NNy —JHETIlE, EXPOSED DIE PAD # PCB [S/A\UARELTLIZELY,
FES. EATRCHBEREKICIVELGYET, FLIREGOI—Y—XTZaT7IL N—FIzT7HESRIFES,

1. RL78/L23 0 [B] g& 4
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RL78/L23 N=FYx7 - FHAY - HA R
1. MR —E (B3FR)
1HE BB &R & (Typ.) B x5 SRE
EIRE RS IC1 No recommended IC Voo ~NDERIEHAE 1—H - SRTFLOLRRIZEDET 1.1
CfEEn
C1 0.1 yF NA IR - avFTY | BE{E, Vop, VssiihiFIoiEND
ZRICBEELTLESL
C2,C3 No recommended value | L¥ 21 L—42HANE |FHINBLFaL—4% IC DEH
FELRILEEIL EFSRBLBAELLBFEFREL TL
fZ&Ly
C4 0.47 yF — 1.0 yF I/ aAVRELF REGC ¥ & Vss i F & ®RiE T 1.2
L—2DREL mLTESW
RESET R1 1.0kQ TILT v TR NER £y FRIBEDERRICEHE T 1.3
BELT SN
c5 0.1 WF RESET i FHH ADEE | $E{E, RESET #F & Vss TR
LRILEEL IZRETEHELTEZEN
FARE B Q1 1.0 MHz — 20.0 MHz A2 VRTLY | BEIZDONTIE, FRSIABRIRF 141
(A2 VRT C6.C7 No recommended value | 2 v 9 kA A—NITHERLLIEZEL, 1.4.2
L-oBvY) C6, C7 ® GND &, VssimnF L&
R3 No recommended value ETEELTCES)
F iR B Q2 32.768 kHz YIVRTL -0y | BECOVTE, ERASHDRERT 1.4.1
(HITLRT L C8. Co No recommended value 2 Rk A—NITHERLIESL, 14.3
78v79) C8, C9 M GND fill%. VssiiF & &
R4 No recommended value ETEELTCESL
AD3aVIN—% IC2 No recommended IC HETZFTHA A—4H - DRATLOARRIZEDET 1.6
CfEEn
C10 No recommended value | /A /SR - AT oY |FHIWSEETTHAERIZED
HTLEEW
C11 0.1 uF INARR » AT Y | AVREFPERF & AVREFM I F I &R5E
THEHRELTLESN
D1, D2 VF<0.3V J 4 Axtk dA—H - SRATFLOEHKRIZEDLET
(&
C12 10pF - 0.1pF ANEBEREE dA—H - SRATFLOEHKRIZEDET
kI AW
ANIn ¥ & Vss i FRElICRETHE
mLTLLEES W
SAU/ICAJUARTA |IC3 No recommended IC BIEE aA—H - SRTFLORRRICEHET -
CfEEn
BERELVY - [C13 10 nF AR 2 REFENDLEE |TSCAP iiF & Vss i FERIETHE 1.7
1=y k 4 mLTREEW
LCD o> kA —|C14, C15,|0.47 pF LCD ERENEBIEDAERK Vi1, Vi2, V4 3iF & Vss inFE x5 1.8
/341 C16 THEHRELTLESN
c17 0.47 pF LCD ERENEIEDAERK CAPH ¥ & CAPL i F 4 &ET
EHmLTCEEEWn
LCD1 No recommended LCD |LCD &7~ A—4H - DRATLOARRIZEDET -
panel (fZEn
AV KA R2 10 kQ RESET B &A > F v |48 £y FERIBOEHRIZEHET 1.9
T FRyHFITHFNRE | <ESWL
ERHIER
R5 1.0 kQ TILT v TER ToFvT - Ty THIENETT
L7y FTLTLEEWL
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RL78/L23 N—KYHT7 - FHALY - HA4 K
1.1 ZREE

1.1.1 TREF

BRmFIE. NANRR -2V ToHENLTGND IZEKLEST, NAN\R -V FToHFEI3I vy - O
UDTFUYREDREHBEEORWI VT U EFERLTLES W, £, EREF (+HA) /848X - O
DTUOYERURTELBIERGF (—fA) (. REMOERICEBRLET . NAMNR - a0TUHERE
FTBH5E. BRIGEFFORTITEELTLIESWL, AlZIE., Voo ifiF & VssiiiF. AVRerp IiiF & AVRerm I F A%
R7ERYET, BERIFFDONI—2IE, HDESREY LIBOKRKWWNNFZ—2TEBLTLESL, G5,
EVssiiiFZ & L-RRATIE, Vss=EVss & LTEHRFTLTLIEELY,

RL78/L23

Bl s

@ : RA)—ik—IL

X 2. EREFE/NA/NR - AT oS OERG
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RL78/L23 N—RHI7 - FHLY - HAK

112 EBR#EHKEAZIVYT
EERRICLAEREMBIII VI OIESTEERLET,

(1) &)ty kEERERR

EIREE (Vop)

BB T HE TR
VPOR, VPDR =
1.50 V(Typ.)
ov
RESET##F
—:—_ SHERY Y MEBREF DD
\ | / PIER) oy ML ERRSRY
| | | S
CPU @zt < > > BEEE
EREEREFLHM

4.0 ms (Typ.), 9.9 ms (Max.)

E1 BRI ENYBE, A—H—Xv=a27)L N—FOz7HEROESMEEICESH L TS AC HHEICRI EMEEEEFE
FT. A8 LY FTUEY MREICLTL SN, BRILS THYEIL., BIEEXEEHE%E TESHIIZ. STOP E—F
12179 50, S8ty FREBFLITETHRERERE (LVD) ZERALTY Y MREICLTLESIL, BUEEER
BT R58IF. EREENBFETHEBEECERLALZILEREL TS,
E2. BEEBEEMAT 2 ETOREMIL. Veor (1.50V,TYP) ICEL THALDEEREFHREMICIZ T, RESETEEE/\1 -
LARIZLIZED ) £y FLERR (PORKE®R. RMDNEY £y FMERR) DARETY,
POR IR DORAD ) £y MEREBORIY £y MOEBRHEUTISRLET,
0.506 ms (TYP.), 0.694 ms (MAX.) (LVD {&FABF)
0.201 ms (TYP.), 0.335 ms (MAX.) (LVD # J8%)

g% VPoR: POR BRI B LMY HRHEER. Vror: POR BRI S FTAYRHKHER

3. MRty FRIRERKOERMHKE2I MY
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RL78/L23 N—RHI7 - FHLY - HAK
(2) LVDO SRE (Ut b+ E—F)

EIREE (Vob)

BFEEEE
—FBE Note 1

VPOR,VPDR= ———— f——————
1.50 V(Typ.)

ov

REYEIMES

S S

| |

| LVDY vk aLiReg R N2 |

| /\ |
|

BEBE | BRI

EREEREFLHME +PORY ML

|
|
|

BFfFLE ‘V < |
| |
|
| 4.5 ms (Typ.), 10.6 ms (Max.) }
| |
| |
| |

1. BEEEHBET. BERRKE ISV Aa0BEE—FICEoTRFVEY, B TEEERHERNICGE>TH L, BE
BEEITO>TCEEN, BERBARVOLERILIS TAYRICEEEEHESN CEET SakMENHIHEIE. EERERE
B0 (LVDO) MY tw MgEEZHERT HH . RESET HFICHEMSAD - LALEAALTLEELY,

E2. LVD Yty ~OLERER : 0 ms — 0.041 ms (MAX.)

eSS Vivoo: LVDO #RHEE.
VPoR: POR BRI H LMY KRB ER. VPor: POR BRI B TAYKRHER

4. LVDO EABOERMBKIM I VT

1.2 REGC im¥

RL78/L23 [Z. AL F a2 L— 2% BEH L TWET AFLF1L—2DEAERESESH=5HIZ REGC i
FlFarFoy (047uF ~ 10uF) ZALT VssIZEHELTLES WL, T, FHETa0TUoHEF. B
HORWEISZZFEALTLEEN, AVYTUYDESRIF1IQUTZH#E LET, REGC ifF &/ EEOE
HEBEFELLTHEATAIENTEET, REGC HFICEHT 2HMEBDANS VD E—F U RIE1.5MQLL
EIZLTLEELY,

—{ | REGC

] Vss

5. REGC i F Dk

IR LEOWRHBTRIERE. BHAECLTIESY,
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RL78/L23

N—FK9z7 - THA4>2 - HA4 K

1.3 RESET imF

RL78/L23 (&, EERHMEE (LVD) ZHEHEL TWEY, Li=A>T, Uty FEBO®K/EIREIE. RESET
HFISTILT v T (1kQ ~ 10kQ) £ LT Voo & L=EIRICRY ES,

Ry b TSHTA UMEEEFERT HI581E. T/NY HEGHERD / 4 XBREMAIZ RESET imF0ELIZay

TUHC5 (8501 puF) ZEELTLESLY,

BREREEOEHICEY., MITIFvF RV T - 2/ IHEEZBHE L)LY ~ IC 2ERAT L%,
A—H - DRXTLOAKRIZE YRE LTI ELY,

R1

O00000

OO00000O0
O

Debugger I/F

C5

L

L]

RESET

Vss

6. RESET i FD#E#E (R/DEIEA *—2)
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RL78/L23 N—KYHT7 - FHALY - HA4 K
1.4 HRHIRER

141 28v9 AHAmF

28y 9 AHDImF (X1, X2, XT1. XT2) X, ABERFSORBICEBLTLLESWL, £z, 7899
AHBAHFD/IRZ—2lE, thD/NNF—2 (RERDPRANDEBHROESRICRAVYFUITHESHK) FiiE
FREXRESETIC.RELS: Vss/\’)'l UTH—FRLTLEE0G#LKIE. M1.44 RIRARDTESIE]

ESRCEEN, B 7 129097 AHARBROEG/ A2 —VFlZ2RLET, Y TVRATL- VB v Y &EH
SNBHGE. ARD X1, X2 & XT1, XT2 EHmABATLIESLY,

O

RL78/L23

ol ©
o“
%" B

Bl =

@ : R—R—JL

7. 28w A AEEEOEGE
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RL78/L23 N—RHI7 - FHLY - HAK

142 A2 PATL-78Y7

A VAT LAY OEGHETRISRLEY JKEFLEES I v I RikF (1MHz ~ 20 MH2)
EEAL. X1, X2HFICHERLET

B EHEA T PENES L UVREBICOVTRHEASNSRIRF A —HRICHER S,

Flz. EXCLKERFIZHIA LI Oy VESEHMIRT S LB TEFET,

(a) Crystal or Ceramic Oscillation (b) External Clock
DT -

[ X1

| B

[

| ¢ Jaf

[

| h X2 External clock——[ | X2/EXCLK
' R3

: C7

: E Vss

8. AV - VRTL - OYYDER

143 HITLRTL-90vY

YIORAT LBy OEGEHZETRICRLUET . KRHIRF (TYP.: 32.768kHz) ZEMA L. XT1, XT2
I F ISR L FT

B EHEA T PENERS L UVREBICOVTRHERASNSRIRF A —HHRICHER SN,

Flz. EXCLKS i FISHMEM b IV Ay VIESEMBT H L TEFET,

(a) Crystal Oscillation (b) External Clock
|—————————— ]
| ] XT1
| R
Crystal resonator | C8

(32.768 kHz) | [ ] @
|
| j::H: XT2 External clock———[ | XT2/EXCLKS
|
I C9 Ra
|
: [] Vss

9. YTV RFL - 0Oy DER

RO1AN8138JJ0100 Rev.1.00 Page 9 of 27



RL78/L23 N—RHI7 - FHLY - HAK

144 RREROIEFEE
FRIREFROBRRERICOVTIE. CEASNLIREERFA—DICHVELE LS,

X1 RiREIEE. XT1 RIREREERT 2155, RRFTEOTZEZTRITI-OH. K 8 BLUVR 9 OB TH
AEBERZEUTOLS ICEKRL TS,

cEEMRIFBAECLTSESLY,

cMDESREREZESELL., BEITIRERNANDEREEESELVTCES,

s RIREEERTHEAT 20T oY OEMAIK, BITVss ERIBMELDRICLTLZE L, XKERVFENSD Y
SR - NRF—vicEMLGNTEE,

« RIREIBDOESZMYHSGVTLL SN, HFAERE. EREROMAMICL SR RBEDETAZZA ONE
ERS

FEIC XT1 RAREIEIE, EHBEBAICT H-HICBEBEEVRRBICGE>TWEY . BEREFE. ROR
[EBLTLEEL,
s EFORBERICIFERENEENTVET, LN > T, RRICERT REIBRERT+o 70 RiRTM %
T, BESNGEWNI EZHRL TS,
o XT1, XT2 fiiF £ IR F L DERIIBHEL L. FEBTE, BERERRIE/PNSLTIESL, HITEH

EHIK 2 (AMPHS1, AMPHS0=1,0) F£=IXEHEERIKR 3 (AMPHS1, AMPHS0=1,1) ZZEIRL TL\515
BIETEELLESLY,

* ABRERIFLERE., ERERRIVDEVVMETRERZEZEBRL TS,
o XT1 RIREROFDICE, TEEINEY Vss ERBRUDT SV K - NE—VZFBRELTIEZEL,

e XT1, XT2 i F E RIRFDESRIIMDES EXRESIELNTLCESW, T, TEITHIKRERILITANSE
BEFESIELGLWLTLCESL,

 BIRERRICE T HRBERDOFEL, ERETOREICEY XT1iHnFE XT2 IHFREOA D E—F VAN
BETLERICEESRET IEENHYET . CORBIRETHEASNDSEEE. BBREREI—T 27
TRREDHEMEZETO>TESLY,

cBBERLEEZDI—T 4 U J T BEHEREXXTLXT2HFREICBREPLU—IPE LBV EEZERCESL,

LTICRIREIBOEWMERGIZTLET,

(a) EREROREMNEL (b) EEHBATELTLD
PORT
Vss X1 Vss X1 X2

H N
LN R —

)
(
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RL78/L23 N—RHI7 - FHLY - HAK

(€) X1, X2 DIEFHROEBBEARXEL TS (d) X1, X2 EL#R D FIZEIR/GND /82— b
Vss X1 X2
Vss X1 X2 [”7
[”7__ Note
L T
)} Power supply/GND pattern
7T
(e) KERMNANSESKRITEEL TS () BIREEDI SV K - 54V EICERDTRND
(AR. BmR. CROEMIEHT D)
Vop
Pmn
Vs! X2

High current

J—H]I—- Hq
el T T

() EEFMYHLTWLS

Vs! X2

Vo
T

)

e

AE X2 EXTIARBRLETETICEBINTVSEE, X2OVAR =9 - /4 XA XT1 [ZHHFE LEH
EESIERITAREELA DY FT,

EE HYILRATL-9099ZFEAINBIGE. ARD X1, X2 & XT1, XT2 EHABZTLESWL, &
= XT2RIZAVEVTHEREBALTLESL,
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RL78/L23 N—RHI7 - FHLY - HAK

1.5 R— MERERROIEERE

1.5.1 R— ~DOH AT

RL78/L23 MR— FDHAEER 2 (TRLET, RL78/L23 DRMA 110 R— hF. R— FOEAERICE
EAHAEHIBELTCESEL, ZOMOHRZIZTOVTIE, MRHEKFDI—YF—-XIZa7I)L N—FIIT
w0 THFEE] 28RLTESL,

% 2.10H and IOL %14
o EXRARDESR (Ta=-40~+85C)

HISE B 10 H— b S (,g‘,j aﬁﬁ"&)

Per pin for P20, P21, P121, P122 4.0V £ Vop £5.5V |IOH2: -3.0 mA
10L2: 8.5 mA

2.7V £ Vobp < 4.0V |IOH2: -1.0 mA

10L2: 1.5 mA

1.8V <Vbop< 2.7V |IOH2: -1.0 mA

10L2: 0.6 mA

1.6V < Vop <1.8V |IOH2: -0.5 mA

10L2: 0.4 mA

Total of P20, P21, P121, P122 (when duty < 70%) 4.0V <Vop £5.5V IOH2: -20.0 mA

I0L2: 20 mA
27V<Vbop<4.0V |IOH2: -10.0 mA
I0L2: 20 mA
1.8V<Vop <27V |IOH2: -5.0mA
I0L2: 15 mA
1.6V < Vop <1.8V IOH2:  -5.0 mA
I0L2: 10 mA

Per pin for P00-P07, P10-P17, P22-P27, P30-P35, P40-P47, 1.6V<Vop<55V |IOH1: -10.0 mA

P50-P57, P64-P67, P70-P77, P80-P87, P90-P97, P125-P127, 10L1: 20 mA
P130, P140-P147

Per pin for P60-P63 1.6V < Vop < 5.5V I0L1: 15 mA

Total of P40-P47, P66, P67, P130, P140 (when duty < 70%) 4.0V < Vop £5.5V IOH1: -55.0 mA

IOL1:  70.0 mA

27V<Vob<4.0V |IOH1: -10.0 mA

IOL1:  15.0 mA

1.8V<Vop<27V |IOH1: -5.0mA
IOL1: 9.0 mA
1.6V < Vop <1.8V IOH1:  -2.5mA
IOL1: 4.5 mA
Total of P00-P07, P10-P17, P22-P27,P30-P35, P50-P57, P64, 4.0V<Vop<55V |IOH1: -80.0 mA

P65, P70-P77, P80-P87, P90-P97, P125-P127, P141-P147 IOL1:  80.0 mA
(when duty <70%) 27V<Vop<4.0V [IOH1: -19.0 mA
IOL1:  35.0 mA

1.8V <Vop<27V [IOH1: -10.0 mA

IOL1:  20.0 mA

16V<Vop<1.8V [IOH1: -50mA

IOL1:  10.0 mA

Total of P00-P07, P10-P17, P22-P27, P30-P35, P40-P47, 16V<Vop<55V |IOH1: -100.0 mA
P50-P57, P60-P67, P70-P77, P80-P87, P90-P97, P125-P127, IOL1: 150.0 mA

P130, P140-P147 (when duty < 70%)
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RL78/L23 N—F9xz7 - THL - ALK
® EXAEDEM (Ta=-40~+105C)
S5 % 1/0 H— b S (,'O*‘; aﬁﬁ'{i)
Per pin for P20, P21, P121, P122 40V<Vops55V |IOH2: -3.0mA
I0L2: 8.5 mA
27V<Vob<4.0V |IOH2: -1.0mA
I0L2: 1.5 mA
1.8V<Vop <27V |IOH2: -1.0mA
I0L2: 0.6 mA
1.6V < Vop <1.8V IOH2: -0.5mA
I0L2: 0.4 mA
Total of P20, P21, P121, P122 (when duty < 70%) 40V<Vop<55V |IOH2: -20.0 mA
I0L2: 20 mA
27V<Vop<4.0V |IOH2: -10.0 mA
I0L2: 20 mA
1.8V<Vop <27V |IOH2: -5.0mA
I0L2: 15 mA
1.6V < Vop <1.8V IOH2: -5.0 mA
I0L2: 10 mA
Per pin for PO0-P07, P10-P17, P22-P27, P30-P35, P40-P47, 1.6V<Vop<55V |IOH1: -10.0 mA
P50-P57, P64-P67, P70-P77, P80-P87, P90-P97, P125-P127, I0L1: 20 mA
P130, P140-P147
Per pin for P60-P63 1.6V < Vop < 5.5V I0L1: 15 mA
Total of P40-P47, P66, P67, P130, P140 (when duty < 70%) 40V<Vop<55V |IOH1: -30.0 mA
IOL1:  70.0 mA
27V<Vop<4.0V |IOH1: -10.0 mA
IOL1:  15.0 mA
1.8V<Vop <27V |IOH1: -5.0mA
I0OL1: 9.0 mA
1.6V < Vop <1.8V IOH1: -2.5mA
I0OL1: 4.5 mA
Total of P0O0-P07, P10-P17, P22-P27,P30-P35, P50-P57, P64, 4.0V<Vop<55V |IOH1: -50.0 mA
P65, P70-P77, P80-P87, P90-P97, P125-P127, P141-P147 IOL1:  40.0 mA
(when duty < 70%) 2.7V<Vbp<4.0V [IOH1: -19.0 mA
IOL1:  35.0 mA
1.8V <Vop <27V |IOH1: -10.0 mA
IOL1:  20.0 mA
1.6V < Vop <1.8V IOH1: -5.0 mA
IOL1:  10.0 mA
Total of P00-P07, P10-P17, P22-P27, P30-P35, P40-P47, 1.6V<Vop<55V |IOH1: -60.0 mA
P50-P57, P60-P67, P70-P77, P80-P87, P90-P97, P125-P127, IOL1: 80.0 mA
P130, P140-P147 (when duty < 70%)

#EE LT BIN0OR—FIHRRBICLYERLBYET,

P123~P124, B8 & U P137 ImFIFANERImFIZTHEY FT,

RO1AN8138JJ0100 Rev.1.00
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RL78/L23 N—RHI7 - FHLY - HAK

1.5.2 RERLEFDILE

RL78/L23 DARFERHFDLEER 3ICRLET . EOMOBRKIIOVTIE, HEHGEDI—HY—-ZAT =2
TIL N—FOzT7HD |RERIRFOUNE] Z2ZBLTIESL,

= 3. REAIHFDLIE

¥4 FAE AR imF DN
P123, P124 (Input-only pin) BN IZ#EInE N LT Voo F1=1& Vss [ZHEHE
FrzlE. 709 I BEE—FHIEIL X4 (CMC) D EXCLKS I
0. OSCSELS 21, M2V Oy I BERT—2RHEL PR A
(CSC) @ XTSTOP IZ1 #{/EL. WFEA—T 1
P137 (Input-only pin) BERI-IEH % LT Voo £1= 1% Vss [T
FllE, R—b-FPEL AT - TFARI—=T)L- LD
A% (PDIDIS13) @ PDIDIS137 21 %3&%
L. FEF—T>

RESET EHZ N LT Voo T
P40 #2 ADEE : EH %N LT EVop [Z#EK
(& . 1.0kQ DERENLTILT v F]
HAw: A—F>
P130 (Output-only pin) r—Jv
All pins A BRI E N LT Voo £1=1E Vss 28R
except P40, P123, P124, P130 |[&% : 10kQ DERZNLTINLT v F]
and P137 HAhe . A—TF >

1. CPU/RN—RY 7 - 40vY (o) EEA L FvT -+ L—% - o0vH )ERRLI-E
Eld, ERN1VARBEEZ 25808 HY £7,

2. TOOLO#EE (Ao Fv T TNV H /75y sa-70O557) FPAOIHFICEIYHTO ATLE
94, TOOLO #gt %= AT 1B IE. EIRETI10KkQ DERENLTEV IZTILT v TLTLESE
LYo

RO1AN8138JJ0100 Rev.1.00 Page 14 of 27



RL78/L23

N—FK9z7 - THA4>2 - HA4 K

153 BB OMmFI)FA LY 3 bR

RL78/L23 DRL /O wF ' FA LY L a UigheE R 4I1SRLET, RL7T8/L23 OED /O [F, PIOR LR
SEFERLTHFERNVATHIIEATEET ., TOMOERKITOVTIE, AEREDL—HY—-AI=a7
W N=F9x7HD TABIUOUFALY 3y LYRE (PIOR) | #8BLTEL,

& 4. BLIOWmFIFA LY L3 oHEE

LoR4A vk B Y LT algele A D AR T
PIORO PIOR05, PIOR06 TI02/TO02 (B4 -7 LA - 1=y FAHAHF)
PIOR2 - PIOR4 TIO1/TO01 (B4 < -7 LA - 1=y k AHAIHF)
PIORO, PIOR1 TIOO/TO00 (B A< - 7 LA »1=v h AHAIHF)
PIOR1 PIOR15 - PIOR17 TIO5/TO05 (B A< -7 LA - 1=y FAHAHF)
PIOR13, PIOR14 TIO4/TO04 (B4 - F LA - 1=y FAHHHF)
PIOR10 — PIOR12 TIO3/TO03 (B A< -7 LA - 1=y FAHAHF)
REMOOUT (Y Ea>HA)
PIOR2 PIOR22, PIOR23 TIO7/TOO7 (B A< -7 LA - 1=y FAHAHF)
PIOR20, PIOR21 TIOB/TO06 (BA < - F LA 1=y FAHAHF)
PIOR3 PIOR35, PIOR36 TKBO20, TKBO21 (16 B k = & 4 < KB42 H5)
PIOR33, PIOR34 TKBO10, TKBO11 (16 Ew k = 4 < KB41 H5)
PIOR30 - PIOR32 TKBOO00, TKBOO01 (16 Ew k = % 4 < KB40 H5)
PIOR4 PIOR47 EXSDIO, EXSDI1 (4484 > TV U J R A H)
PIOR46 EXSDOO0, EXSDO1 (M2 T 5 - vy th)
PIOR41 TRJO1, TRJIO1 (%4 < RJ AHA)
PIOR40 TRJOO, TRJIOO (%4 < RJAHAN)
PIOR5 PIOR55 — PIOR57 RTCIHZ (U7ILABA L -5 Oy S @HESOYS (1Hz) HA)
PIOR53, PIOR54 VCOUTO, VCOUT1 (T /R L—4HHh)
PIOR50 — PIOR52 PCLBUZO0, PCLBUZ1 (¥ O w4 H A/ THF—HhiEF)
PIOR6 PIOR63 — PIOR65 INTP1 (53851 Y AH A HiHF)
PIOR60 — PIOR62 INTPO (5+EBEIY AH A HiHF)
PIOR7 PIOR73 — PIOR75 INTP3 (5}EBEI Y :AH A NiHF)
PIOR70 — PIOR72 INTP2 (5}EBZIY) :AH A NiHF)
PIORS PIORS83 — PIORS85 INTP5 (5}E8%IY) :AH A HiFF)
PIOR80 — PIORS82 INTP4 (5}EBEIY) :AH A HiFF)
PIOR9 PIOR93 — PIOR95 INTP7 (5}E8EIY) :AH A DiFF)
PIOR90 — PIOR92 INTP6 (5}EBEIY) :AH A HiFF)
PIOR10 | PIOR106, PIOR107 SCK11, SCL11, SI11, SDA11,S011 (Y U7 - P LA - 2=y FAHAEHF)
PIOR104, PIOR105 SCK10, SCL10, SI10, RxD1, SDA10, SO10, TxD1
(UT7IL-7LA -2y b AEDHF)
PIOR102, PIOR103 SCKO01, SCLO1, SI01, SDA01, SO01 (VU7 - 7P LA - 2=y FAHAHF)
PIOR100, PIOR101 SCKO00, SCLO0O, S100, RxD0, SDA00, SO00, TxDO
(UT7IL-7LA -2y b AEAHF)
PIOR11 | PIOR116, PIOR117 SCK31, SCL31, SI31, SDA31,S031 (VY7 -7 LA - 2=y FAHAEHF)
PIOR114, PIOR115 SCK30, SCL30, SI130, RxD3, SDA30, SO30, TxD3
(YT -7LA 2=y b AEDHF)
PIOR112, PIOR113 SCK21, SCL21, SI21, SDA21, 8021 (VU7 -7 LA » 1=y b AHHHF)
PIOR110, PIOR111 SCK20, SCL20, SI20, RxD2, SDA20, SO20, TxD2
(YT -F7LA 2=y FABAHF)
PIOR12 | PIOR122, PIOR123 SCLA1, SDAA1 (V)T 4 2 72 —RIICA ABHIHF)
PIOR120, PIOR121 SCLAO, SDAAQ (V)7 4 v 2 72 —RIICA AHHIHF)
PIOR13 | PIOR136, PIOR137 RxDA3, TXDA3 (LU 7IL - LA - 1=y F AHAIHF)
PIOR134, PIOR135 RxDA2, TXDA2 (L 7L - P LA - 2=y F AHAIHF)
PIOR132, PIOR133 RxDA1, TXxDA1 (U 7L - LA - 1=vw F AHAHF)
PIOR130, PIOR131 RxDAO, TXDAO (VU 7IL - 7 LA - 1=vw b AHAHF)

RO1AN8138JJ0100 Rev.1.00
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1.6 AD aAVN\—42ERAKOIEEE

1.6.1 ANIn IHFADEHICDOLNT

ANIN IHFDANEBEEITREOEERNTSHEALL S LY, $FICZ Voo, AVRerr 28 % D EBIE. Vss. AVRerM K
W ENBRRKEROEFENTY) OEENANINEE, ZOF v RILOERELATEELY FT, Fi-.
ENDF Y RILODEREICELEREZEZHELAHYET,

REREAEEFE (1.48V) 2 AD aVN—2D+HEIOELEEERISGERLI-BAFK, ADS LR A THEIRS
NTWAIFFICITARELEEEZBASIBEEEZANLGZNTLES Y, =L, ADSLSRAETERSATL
BWNEFNAHEEEEFBZSBEEICHE>TOWTHLEEDY TEA,

1.6.2 ERFIHABFOIEEHE

e 7+ OS5 ER (AVrerp, AVRerm) DEFR/NZ—2 (X, T IILEIR (Vop, Vss, EVss) DE#{/2—2 &5
L, TEAEFRNEBIREI—VTLAT7IRLTLESLY,

s 7+ 045 ER (AVrerp, AVRerm) DEERTREE T2 IILEIR (Vob, Vss, EVss) OEBRZERIZH T THE
FTBHIET, TUOANER/ ARXRDHEEHINSLKTEHIENTEET,

e 73O EIR (AVrerp, AVRerm) ET U 4XJLEIR (Vop, Vss, EVss) ZH@ERE L TERT S5E81F. &
RERTOHEABTTFTOIERET DA ILVEREZDITTHIAL T EELY,

e 7F+RBYT -5 F (AVrerm) D/INZ—UlE, BEREDZLRELTORIL TS5 2K (Vss) DXF—2 &
1RTEHEL, TOEL -5V KD/ A RIZEBELEHFINESCLTLESL,

O » 1 Vss
L
O —l_ 1 Voo
0.1 uF
O * [l AVREFP
L
L|: AVREFM
0.1 uF
B 10. 7+ B Y EiRinTF D&
RO1AN8138JJ0100 Rev.1.00 Page 16 of 27
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1.6.3 /A4 XxI%E
12EY /10 EvY FBEEFRD=HIZIX, AVRerp, Voo, ANIN iFFAD/ A XITEETHRHENH Y F
ER

(1) BRICFF@MERA/NE ., BRBGSEOI VI VT U EERLTILED

(2) FHATANROENA VE—F VANGNIEREBAIKRECLBYFETODT, /A XZERBT S0
TR 10DESCaVToY CEMITTHLEEZHELET

(B) E|RHPICHLTIE., MDWHFERA Y F oI LEBEVKSICLTLLESY
(4) THBRERICHALT E— RICRET D&, BENAALLES

AVrerp, VDODELLE. AVREFM, VssELTFD/ 4 XWNA B ATHEMENH S & E1E,
VFOD/INELY (03VELT) 47— KTOS U TLTLIEEL,

HEBFEAN © i/ 1 AVReFP or VDD

] ANIn

C=10pF-01pF — A

X 11. 7+ A5 ADREREDH

1.6.4 77045 AA (ANIn) Im¥F

(1) 77O AH (ANIn) HFIFANHFEERAICHE>TVET
ANIn i FZBIRL TAD THT HBE . THRPITKR— ML THAEFEBELLAWTLESWN, &
BRENMETTHEADYET,

(2) AD ZTRDOBTFICEET BHFET I LARAR— FELTHERATRE, Ay TULT - /4R
ISk ->TADERENHHEERLEZERHYET

COESIBINNWNADBAEAENGENESITL TS,

1.6.5 7F+BAJAHN (ANIn) HFDANA VE—F 2V RIZDUVT

COADaIVNA—ARE, Yo TY UTBETREBOY YT VS - avTFoHIckELT, Yo Ty vy
EIToTVWET, LEN2T, o FYoFdpsd) —sBREFTHY ., YTy osdizizarsy
HICKETEE-ODDERELERNEINDT. AAMVE—FVRIEH LT o5 ZhUNDRETEELE
ER

L. TR TI TS E0ICF, FHATANROEAA VE—F X E 1KQUTFIZL, 1
AVE—FUANTVEEANNGFIC0IUF BENI VT U ER/THILEHELET. (B 115H1)

RO1AN8138JJ0100 Rev.1.00 Page 17 of 27
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1.6.6 NERZE(hE .

TFHFOTANESOEMEEER 12 ISR LET, . RL78/L23 DEMEIKDIEINEBERE (B3E(E) #
RS5IZRLET, ZOMOERZICDONTIE, 22— —XI=Za7IL N—F Iz 7HD TAD a/IN—41{F
ABOZFESRIE] 2B LTS,

R1

ANIn —A\\N\—

—_—C1 —_—C2

77 Y

B 12. 73 0T AAiEF O F R

x® 5. FHEBEOENLEFTERE (358

AVrerp, Voo ANIn R1 [KQ] C1 [pF] C2 [pF]
ANIO — ANI1 11 8 9
< < 5.
24V=Voo =55V ANI16 — ANI26 12 8 10
ANIO — ANI1 55 8 9
. < < 2.
18VsVoo<24V ANI16 — ANI26 60 8 10
16V<Von<18V ANIO — ANI1 110 8 9
ANI16 — ANI26 120 8 10
FE LREROEEFSEETHY. RIHETEHY FEA.
RO1AN8138JJ0100 Rev.1.00 Page 18 of 27
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1.7 #ErssEt Y -1y MERARBDZIESRIE
TSCAP i FIZ(X. CTSU DNEEEZRESE SO0 T oY EEHKLTLEEL, TSCAP iHF &
aAVTUYE., BLEUPaUT oY E GND BIOEHRIE. TESFEIFTAL. B<LTLEELY,

AVTUSDREMBE. AFMEN 10nF, HERERBTENH10%LUTOBEELS I VY - AV T UV EMR
RALTLESL, BEREL XTREIAF. t15%UTOLONFERREICHHE TERL TILZSLY,

171 HEREF Y TEW
(1) BEREAR

FDIREAS ) A XABERICEZBFLERETIEON K/ A ARED-O. 2BERULEEFERLTE2 Y F
EBERBLUVE Y FEBETDORBIZA YL 2/88—2DO GND —JL K (LI, A w21 GND
U—ILRERE) FERHETAEEZHBRLET, £/-ESD MEKD=HERNEE4S GND /X4 —
VTCYU—ILRT BRI L EHELET,

® BEMRK  EARERLIEA

@ BHBY A X : 10mm~15mm

©) @Eiﬁfaﬁﬂﬁ IR EFYTFERET HMATRBERIE LEVER (R2 o434 Xx0.8 FLLLEAB
S

@ EEHRIE - T 2 FEARDEHE 0.15mm~0.20mm F2E

® BEHRE : TEEEEYECLTLESL, a—F—FEATHEC 45 EICLTLESL,

® EHRMERE - (A)EBMEIEBRRIGHED-ORRELR YL TS, (B)1.2Tmm EY F

@ Aw< a2 GND /X2 —>2 DI : 5mm

Awa GND RNE—2 ERE U - BRiR & DR
(A)VEHEEZ : 5mm. (B)EC#RRED : 3mm LLLE
BEFELIIEBERFEIEA Y2/ —VTEHOTLESY, ZEHRB AV ZFREL
T. MANDAY2FETTERLTIESL,

© BB+ECIRBE : 49pF UTF

EI+ERARENIE : 560QLLE, 1kQUT (BEES0QDF Y EVTHEREZET) FEVT
EMETESET TS ImFEFBICEEL TS,

@ ®‘E _ Cross hatched GND
3EEEEE '§|iii§ii EE R AR AR RAARANRANRARESRSNNANRASESSENS "’zliiiiii
0 ::;EIII IE::::gl[[III H II[[II:: Solld GND
EOHE H i
A= S6AT o
@B = A H
Sieeeeceetiioiisile ©
@
I Top layer
Il Bottom layer
13. BECBREAXRE VD8 — U EREHI
RO1AN8138JJ0100 Rev.1.00 Page 19 of 27
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(2) HEREARK

BBEEICA Y22 —2DGND V— LR AH—KRZBRET A EHFHELET, /- ESD %
DE=HERNEZ GND RE/NREZ—UTU—ILRTEHIEFHELET,

D TBREWK - AR GEESTE Tx EZETE R DHASHE)
@ EtEH A4 X : 10mm LLE

Q@ Bl : BEEF Y FERET A2YATRBRIG LEVLRER (R2 234 X x0.8 ZFLULEAH
%)

@ ECigiE - EETTRELR/MRIE. 7YY FERDBE 0.15mm~0.20mm F2E
® BRE : AREERYECLTLESN, Oa—F—EATHC 4 EICLTLEEL,
® BRI : A BEMMEIERRIGHLEDO-ORIEELRYBL T ZE L
B : B, SNSRI 1.27mm E v F
C:Tx & RXIEBREHRENRE LG VKL ST 20mm UL
@ *Aw a2 GND /A2 —>2DIE : 2mm LLE
AvTa GND /=2 (U—ILKH—FK) LDORMR

AR DR —VFHFOFERENLRI/NS VO CND ZETHFLETEEHEOLE
.d—

A BHBREZIE 4mm Lk
BABREIZE 2nmIBREEDA Y2 GND N2 —U #HELFET
B : E2#REZIE 1.27mm KLk
@ Tx. RX DBHELERE : 20pF LT (A——L A /8L, TSIHFDIRFREEZST)
BAB+ECIRIEINIE - 560Q UL 1KQLUT (REES60QD A VEVTHEREZED)
@ BIBEEHEETICIEGND /82— U EBBE LAENTLEEL,

Cross hatched GND

® . Solid GND
® : - ©A
s MIMIR I jlo
@ OLI : —[ll —[ll —[ll ® VIA
o — ¥ I Top Layer

I Bottom Layer

30

14. HEBEARKRE VD82 — 2K
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18 LCDaY +rO—S / KSA/\NFHREBOIEEE
RL78/L23 I LCD ERENRHERDERR AEZLE LT, SEBERSE AR, RIBEETAR. BENIAARD 3E

BERIRTEET, T, FRATESZIL—LEREHRE. RRER/EBHEH N4 T EOHRAEHEIC
EOTERYET, #MlE. 1 —F—XvZaF7ILESBLTLEIL,

1.8.1 SHEMERDEGH
15 EE 16 [T ERER S B AR DEBEGZRLET .

SEMER D EIAER R DS EEE. 10kQ~1MQ TI, = Vu-VuilnFOEBEMZRESEIBAIZIE.
WHEIZIH LT, VU-VUilnF—GNDBEICa T o3 FERLTLESL, ThoDSEEX, 0.47uF BE
TY, FHTSBLCD/SRIL, BT AY MEFH., aTVIHFHR, JL—LEKH. FHEBBICKELE
To VATALIZHOELRFEMETDIZITo-LT, EXFRABLTRELTLESLY,

(a) AT+ v I REREE—F (b) 1234 FRi%
[ T ., T
. Voo VoD
e 1 A
Vial Wil
Vie o2 Vs ores |
R
Vs —————————(0) iaP 125" Vis O)pigsits
Vi
Ve —————————{(0) viaPes™ Viz O
R
Wi —-\/ Vipar ™ Wi { \ELB; 1
Vss O = Vss @ L
Vs = Voo Vi = Voo
15. SRR A X OGS (1/2)
E1. Vulk, iR—+ (P87) ELTHEATEZEY,
2. Veeldk, R—+ (P86) ELTHEATEZEY,
3. Vislk, R— bk (P125) & LTERATEEY,
FE  CAPLIEAR—F (P126) . CAPH [Z7/R—F (P127) L LTERTEEY,
RO1AN8138JJ0100 Rev.1.00 Page 21 of 27
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(€) 13,34 7Rk (d) 14,34 T Rk
- -
o Vob | o) Voo
Via/ Via/
Via O P85 Vi e P85
R Vuis/ R
Vis/ P125
Ve o) F’;325 = Vs ——— (O
Viaf Viof R
Viz O P86 . Ve — 5 P86
vy SR vy SR
Vi O P87 Vi O) Per
R R
Vs @VSS Vss @VSS
7T 7T
Vi4 = Voo V4 = Voo

16. SMEMERUER A X OHEERE (2/2)

x Vislk, "— bk (P125) & LTERTEEY,

SEE 1. CAPL [&7/R— k (P126) . CAPH [d/k— k (P127) & LTERATZEEY,

EE 2. NEIERSEIAIER R DS EEX. 10kQ~1MQ T, £ VU-VUIEFOBMNERESHHIEEIC
. HDEICIHELT, V-V F—GND BlIcavTodEKELTLLESL., ChoDSEEIL.
047uF BETYT, AT D LCD /SRJL, EF A Y MHEFH., JEVIHFH. 7L—LREKHK. £H
BEICKELET., VATAICOGOEREMZE+2ICITo-L£T, EEFBLTRELTLEEL,
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N—FK9z7 - THA4>2 - HA4 K

1.82 RWHFEAR

B17 ICHBREAXORBEAIZRLET, IMIFOIVTUOHOHREBEL 047uF=30% T HE#HE L TS
BHE. C1IEFEBEITUOHIZLTCE

ZEW, BERY =DV TUoHEIERCESL,

<IAN

(@ V7L A

I XV

VpD

Vis

13NA TR

e L
LR

2 X VL1

Via/P125%

0)—@—@—(@

REPEEEE
EREE

©

©

L.
CAPH I

CAPL

Cc4

-+

T

(c) VL2277 LA

(b) VLIV ZF LR 14IRA TR

VoD

4 x V01

<
=

&

3X Vi1 VL3/P125

ERE)
ER

o @4

i

i

2xVu

<
S

O—0O—=C

(®)
<
=

NEEETRE CAPH
4 R mElER

©

©
o
i
T
—
(9]

3/2 % VL2

Vob

A\ VL4

1334 7 Rk

REEE

Q
lvmpw 25%

@ Viz

Rl

1/2 X VL2 &

p -l

WREEEE
i)

I CAPH

:: CAPL I

—C4

L-
T

C2

Y

Rl

C3=-C4_—C5

e

E Vis &,

LY,

17. AR EA X DS

R—k (P125) &ELTHERATEET,
EE LBEHEXY—0D VNIV TUoHEIHEACEEL,

HE. C1ITEEBE I TFUYIZLTLES
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1.8.3 BRENEAHX
18 ICBENEARDEIREAIZRLET, /MITOI LT UoHOHEREIL 0.47uF£30%ZHE#HKE L T
ZEW, BARLK) = DLHENaVTUoHEIHERCEEL, G, C1EEEEa T UoHICLTCE
A
(@) Voo Z7 L 2R 1B8MRAFTR&E (b) VDD U Z7 LR 1M4INA T Ri%
o] o
Voo 1% )\Vu Voo J{\ Vi
4|. VeslP12512 3/4 % Voo ‘l‘ WVu/P125
2/3 % Voo G:‘)?V'Z 204 % Vo (‘j\v‘i
=2l E1
@ /3% Voo LV J_ J i—— r —]I 1/4 % Voa ‘?Evu i‘_ B —:
c2 cal ——ca —cz ——=c3 —cea |l ——cs)
L. caPH l— l— : I | % CAPH uN o : I :
[ —oc1 --—-! [ J‘m T
5 CAPL CAPL —|_
i |
©) V477 LYR 1B8/,34 7R
1"%\;—]\/%
Vi ,r',\\,IVu
‘.fbxl\/u/PWZEiZ
213 %X Vi IS Viz
ERENEIE I 13 x Vi e VLt J
* BB b
J_C2 C3 __C4
/_')\:CAF’H I I I
_
ﬁ,)\’CAPL
\r,

FA.

ZTCHERTIBEEIVELLYES, T,
BT DAFEELTAVTUYEERELTELMAFEVEEA,

Vislk, iR— bk (P125) & LTERATEET,
BARLY=90LENnarToyETHEACESLN, 8. C1FESEaTUHICLTLES

I 2.

w5
LY

18. BEH B HF X DKM

®5=7

Vi ld, NEBT Voo RSN TS0, IVTUHETETY, L. RBEEARICOYE
RENEARXDATERAYT HHEL. LCD HiGEBEZR
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19 #AVFv T - FNAvIEIE
RL78/L23 (. E2/E2 LITE TS a2 L—4 & D#ESHIZ Voo RESET, TOOLO, VssimFZFEALET, T3 o
L—2LtDEEX 18X UART Z2FHLET, FL <&, E1/E20/E2 T2 a2 L—4%,E2 TS a2 L—4 Lite

1—H—XT=aFLEM (RL78 RO EEE)

[E# No : R20UT1994JJ] #SHZ& LY,

E2 target connector

\VbD

EMVpp

GND
GND
GND

TOOLO

RESET

RESET

TRESET

el
x 2.
ERGE -8

BITY,

725via - JOYSI VTR, RRBOEREIFETT,
A=y b DRAFLEDY Y FRIRIZ/NANY T7H4EL, EBRPAVTUTOAHATYY Y MEEZER
COTNTYTEIBEHY FEA,

VbD VbD RL78/L23
J L VbD
VDD
Vss/EVss
\VbD
777
% 1k Q
< . > TOOLO
» RESET
VVbD
10k Q 32
1KQ Reset circuit
S . Reset signal
SE1

Jty MEEBDHE AN Nch A—TF> » FL—2DRAy T 7 (WAEHEA 100 Q LUTF) £8FE L1-EK

19.E2 T 2 L—% & D KRS
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EPER=$ S
BB TR &¥ No
RL78/L23 1 —H—XT =27 N— K917 RO1UH1082J
HEREL YV BEBREIVFEBTYAUA4A4F R30AN0389J
BERELUYI/O BEBREIVF /ARAZa=_T4H4AF R30AN0426J
BEREtLY MU BHEBREFI Vv F U Y TILHREHAFR R30AN0453J
E1E20/E2 T3alL—#%,E2T3aL—4% Lite A—H—XI a7/ R20UT1994J

(RL78 ik DEEFIE)
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