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R9A06G061/ISL15102 PCB %5t H4A K514 > PCBLA 7Y FTHA VALK
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Creepage distances and clearances

Description Rated Rated
impulse impulse
voltage 4 kV | voltage 6 kV
(mm) (mm)

Creepage distances
1. Between live parts of different polarity, including parts for looping-in of external conductors 4" 55
2. Between live parts, including parts for looping-in of external conductors, and:

- accessible metal parts, 55 8

- earthed metal parts, including the earthing circuits 3 55

- screws or other devices for fixing bases, covers or cover plates 3 55
Clearances
3. Between live parts of different polarity, including parts for looping-in of external conductors 3 55
4. Between live parts, including parts for looping-in of external conductors, and

- accessible metal parts, 5,5 8

- earthed metal parts, including the earthing circuits 3 55

- screws or other devices for fixing bases, covers or cover plates 3 55
5. Between live parts, including parts for looping-in of external conductors, and the surface on which 5,5 8
the base of surface-type equipment is mounted
Distances through insulating sealing compound
6. Between live parts covered with at least 2 mm of sealing compound and the surface on which the 4 55
base of surface-type equipment is mounted
1) The value is reduced to 3 mm for nominal voltage up to and including 250 V

Figure 2-3 EN650065-4-2(CE marking)® ¥ [ EERE. 22 RE Rk o 4]

R30AN0409JJ0210 Rev.2.10 Page 4 of 20
July 1, 2024 RENESAS



ROA06G061/ISL15102 PCB k&5t H4 K54 > PCBLA 7™ FFHAUHA K

2.2 (EEEFKEROWLEEICET IEREEE
Figure 2-4 |ZR AR IR B LRI FEIK O PCB LA 7 v MIBET 2EEFEEMAL 7,
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RIA06G061 - MCU D DL E X, PLCE B DAL » T ZBlE L. PLCAE =& DECHR A/
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> 1Fbi1uﬁ):é:l/ ZENT WD ERIIHEN « (B350 BED 4. GND /NZ — 2 Tl £97,
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diepad L #5579 5 GND "% —> % 18, 2J@, 38, 4BICEE L., 48D GND /X% — > % via hole
THERE L T 72 &V, GND /¥ —ZiETE 57215 % < @ via hole (#E4E = hole ££: 0.3mm,
R9A06G061:12 pes LA I, 1SL15102:9pcs BL E) Z Bl L TL 72 &0,
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<IEav,  (1)J8oHEkEE % Figure 2-12 IZr L £77)
2 J8™ GND J& Tl&. RIA06G061, ISL15102 ™ Exposed die pad & PCB =0> GND fi#a i~ DL &
AL—ATHHRE L TLZE, (2O % Figure 2-13 [Z/R L ET)
3D EPE TIE. RIA06G061, 1ISL15102 7> Exposed die pad & ##¢ X415 via hole §343 KON, TX i)
IRX A DG B X OV O Gh & B2 HHEIE, M) GND % — U ZfdiE L T< 723, BED
Pefgi i 2 Figure 2-14 127 L £9)
AJETIX, GND ¥ — U BB EHIB W CRICEE /) £9, K0 EWEEZ H®H 5%, GND
SNE =0 A K< &V RIAD6GO61, ISL15102 7 Exposed die pad 2 GND /3% — > & 25 L T <
72 &V, % LT, ISL15102 @ Exposed die pad & PCB [ GND fit#& 5 -~ DR B NI E Y 23 s L
INTHBS) A L= AN ZHE e L T T2 &V, (4 J8 o #Eke sl % Figure 2-15 (2R LET)

(BRH: 255 /7 1] Power Amp T % ISL15102 (%, (RATIRF D REFIFIZ KA AN AL 5 4. 15115102
@ Exposed die pad & GND /8% — > O Y TR\ E | BBEWENEL /e £9, £955 L,
ISL15102 DY —~ /L v v b F T UERRIC K 0 | [EE0SWirIC I E LT 2 AREMERH D 77, )
PCBDOT — NV =7 %F = v 7L HamFZEIME T %5 ~—Z |k~ A 7 (paste mask, paste data) (=
BT, RIAD6GO61 & ISL15102 D ik EH exposed die pad ¥ IZ# B 72 /8% — U BELE STV D 0 E
RTHZ AR LES, GFEHMIX Figure 2-16 22 L T 723 W)

FEEETHD 1B L 4BORMEMAFEEILGND X&Z — > TH®H T ZE, AL, GND /& — 2 H3/)
SIRFGOMNT T T RO AN =Nl HGA L, BEBLZ GND THD AL EIIH Y EH A,

0000
0000
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OOOO
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Layer-1 (Signal layer)
Layer-2 (GND layer)

R9A06G06

0000 [ Layer-3 (Power supply layer)
/ ] ¥5066  Layer-4(Signal/GND layer)
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Figure 2-11 PLC ;R— F® PCB Jg# 15 & GND /% — > D
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GND 58l K% OB R & LT
17 1SL15102, R9A06G061 > Exposed die
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1 DZEN TN D452 GND
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UL L RSB U AL—RCHEE SN

en @ ] ODO Tu\é

°% o
coosoo o o

L o of |
° 2 Q00O G00 oe o
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« GND 58k} OVt 3 & L C. ISL15102, R9A06G061 ¢ Exposed die pad (. via hole 23 HE3E i@ v IZHLE &, ¥
GND ¥ — > L PR SN TV D,

» ISL15102, ROA06G061 @ Exposed die pad 75 PCB > GND 8 7~ D B 2 BT N &R KE O GND /37—
A D= AN S LTV D

Figure 2-13 R9A06G061 & 1SL15102 ? Exposed die pad & GND /%% — > D#E#H] (2 /&)
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15V EJRARR L TXIRX[E5 & D
RFaH AR D%, EIREIC
GND /3% — o Z il &

2 ile o doo e e
- R9A06G06Le o o
o o O
& ] o o
°© 000° 0000 © o o o
° o00° ooo ¢,

©
o
el

« 387 ISL15102 @ Exposed die pad S HE#E S AL D712 GND X7 — U3l 5TV b, ZOKTiX, RIA06G061 D
Exposed die pad #i%, 1.1VIZZ2>TWDHA, AIEETHIUL, GND RF—2 LT 5DNREE LY,

* PLC TXE B H/RXAE 5 AN OEMRERIL, /A ADZ 15V EFR/ X — 0 L REERET D722, GND /3% — AL iE
STV 5 (EREY)

Figure 2-14 R9A06G061 & 1SL15102 ¢ Exposed die pad & GND /3% — > DO#E#iHl (3 &)
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(0]
9
O
e o U
o o | 1SL15102, ROADBGO61 0
—. Exposed die pad 7>% PCB L»
- GND a5+~ D R Z |
FHEA RO GND /87 — |
: : g BTSN, R A=A
@ oo eee  e® . BlrshTns

c 4HDZENTWBERTIZ GND X% — il 5TV b

« GND 38l M OV 3R & LT, ISL15102, ROA06G061 @ Exposed die pad i, via hole 23 fEXEDi@ 0 [THE X1, ¥
GND % —> LR SN TN D,

+ ISL15102, R9A06G061 ¢ Exposed die pad 75 PCB 0 GND ##a s 1~ DO BRI 2 B B N E RIK O GND /84 — U3
S ST, RA—RCHEERESR TV

Figure 2-15 R9A06G061 & 1SL15102 ® Exposed die pad & GND /% — > D65 (4 &)

R30AN0409JJ0210 Rev.2.10 Page 13 of 20
July 1, 2024 RENESAS



R9A06G061/ISL15102 PCB &Z&tH4 K54 > PCBLA 7Y rTHAUHAFR

Cyan(’7Y) : 1 J& / Magenta(=¥> %) : Top Paste Mask / Yellow green(3&#%) : via hole

R9A06G061 K U* ISL15102 ™ Exposed die pad (D431 Paste Mask data 23535 Z L% fifens

* PCBDOT7— NU—2%F =y 735K #imEEICHAT 54— b~ A7 (paste mask, paste data)|Z35\ T, RIA06G061 K
TN ISL15102 @ Exposed die pad #IZ# Y] 7278 7 — U NELE STV D 0 OREREHERE L £,

o A= h= A 7|2 RIA06G061 K T ISL15102 ? Exposed die pad ~$f5¢ 425 /X7 — L 3FE L 72\ &, RIA0BG061 &
ISL15102 %% GND (ZHzft S e A, BMENRLEIC/R ) £, F7o. 1SL15102 OEMENHEL 720 | 1SL15102 D —< /L
Ty MU UBERRIC KD | B E AR sl L E T,

s ERTHY AT R—=R b AT YRR GTP,GBP 72 K (it AL CTHERA T 5~ 2 7)

. GTP : Top Paste Mask
GBP : Bottom Paste Mask

o ARV =IOk ENTE T —N—=T 7 AL, R—=A MY AT DT —EPREENTN NI ELHY ETOT, 20

BB X —IZFDR—A NS 2T OF —ZZBERLTLIE &N,

e R—=ZA hw R LEEZRTWPCBH~ AV F—Z L LT, YALF—<R7 0% 3 (solder mask,:fl~ 227 LY A T
—HRPLIEEND ZE bbb D), Y NF =~ A IFERBERHICOMET 5 b DT, AL THIIR—A b~ 27 %
ERALET,

o NV H—< AT YLHET GBS,GBS 7 & (EALERFICH AT A~ 2 7)

. GTS : Top Solder Mask
. GBS : Bottom Solder Mask

Figure 2-16 #p&EEIHEHT5—X k= 2 7 (paste mask, paste data) DFEZR M
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ROA06G061/ISL15102 PCB k&5t H4 K54 > PCBLA 7™ FFHAUHA K

2.7.2 Z DD GND RFZ — BT A EEEE
«  AC-DCEFEH N H 5 A, AC-DC EIFR[AIH D GND IZKEE R EEGEIH O GND & 3HE L T 72 &

Uy,
IR E R B AEE DO GND 1%, TP /WES D GND & 7)1 7{55 0 GND Z 4 B3, <% GND ¥
H— T B ML ET,
Figure 2-17 (2R THRIZ, A VX7 X U AD FIZ GND /X& — i, BELZ2WVERIZ L T 72 &0,
GND /¥ =2 ) A ADEENKTTAREMENH Y £9°, (B : RX-BPF, K OVEIRFIEE., ERT A v
A7 4 VHIHERT A4 507 270 L)

The GND pattern under the inductance must not locate it.

Figure2-17 A #2772 TF®D GND ¥ — DEEEIR

28 BENRY—VICETIEEREHE

Figure 2-11 (27”9 #£IZ, PLC AR — KD PCB RO JEi ik CEIRB 2R T 5 Z L 253 L £,
EIREIL, PLCAR— R THEA LTV 1.1V &R, 3.3V EFEE, 15V BRER A E L, BIR
fEIE & A2 75 2 [AIBE L 72 WOVEIRE GND N2 — U 2 RLE S5 2 & HESE L £, Figure 3-5 (2B IEE D4
R LET,

R30AN0409JJ0210 Rev.2.10 Page 15 of 20
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R9A06G061/ISL15102 PCB &Z&tH4 K54 > PCBLA 7Y rTHAUHAFR

3. PCB L4 77 Fe&EHHI

2ETHHALIENAFICE LT, KETIZPLCA—RKDOPCB LA 77 MilzRLET,

NFH AT LT ha=27 A TIL, AC-DC BEJ[EIH 2 #5# L 72 PLC A8 — FIZ#Efi L TV 72U 2, Figure 3-1
\ZRT PLC AR — RO D PCB LA 7 7 hMila R L £,

Figure 3-2 |26 in Bl & 45, Figure 3-3~Figure 3-6 IZ&JgD L4 7w MMilZr LET, W, FHEH IS5 PLC
A= RORIZED, ZDOPCB LA 7 U ML IR EHEADOTHEELTHIIV,

AC adapter [ ] 15V
isvpc ||

PLC Coupler

IR ‘i|§

MCU

FLASH

100-230 | Serge
VAC | Protector

"""""""" PLC ModemIC
R9A06G061

=1 Zero
Cross

Figure3-1 3ZET/RTPCB LA 7 ¥ MMilD PLC R— R

High voltage RXBPF  Low voltage AFE (RX)  ISL15102
circuit domain (Layer-1)  circuit domain (Layer-1)  (Layer-1)
MCU
Board I/F
(Layer-1)
R9A06G061
PLC (Layer-1)
Coupler
(Layer-1) | tal
(Layer-1)
Slit
: =) MCU
15V-3.3V (= = ' = o Board I/F
DC-DC . — ji : - [A] S : (Layer-1)
(Layer-1)
Figure 3-2 Figure 3-1 ® PLC R — K DERHELEH
R30AN0409JJ0210 Rev.2.10 Page 16 of 20
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R9A06G061/ISL15102 PCB &Z&tH4 K54 > PCBLA 7Y rTHAUHAFR

GND J8{b & OVt 3 & LT, 1SL15102, R9A06G061 7> Exposed die pad I, R9A06G061 & 1SL15102 1JBDZENTN D 5y

via hole 23 ELED I8 W IZHELE STV %, ISL15102 O Exposed die pad 1%, 18 B TXRX{EHEMESL 1T GND /357 — 2 A3

T% GND pin(10, 22pin) &4 L. GND /3% — U THEfid 5 = & A HE1E L CE#RT 2 HHNTND
1 i

Layer-1

1ISL15102 D TX
H 7 B BRIE 2 K
< F 5 (#ELE 3mm
LI E)

RX-BPF & DC-DC [l & D §iffe% 3cm LA & 5 = & %4850, DC-DC [F]#%? PLC 15 5 & [t
TXE5H L RXIEHOZENH BN, WHO T2 XE 7Y I . GND & A
BUARDAZZENB S D72 K 70 % & 9 IChi LV — 2 E /T 5

Figure 3-3 Figure3-1® PLCHR—FD 1D VAT Y

Layer-2

RG] EO(L)OO':'O ‘:‘o‘éo‘}" ©
.. .000030 G

200000 06 4

o
© 20 @@ o §

©0,g0 0 5O oo
o o ® e © ©

oo
o

09

_ ;RgAQééoél O

1SL15102, RIA0BGOB1 % Exposed die pad 7>5 PCB F> GND fif  GND #iflJ2 Uikt 4 & LT, 1SL15102, ROAOBGO6L 7
Ui T~ DB 2 BT R ERIED GND /34 — U B A B— R Exposed die pad I%, via hole 23D 0 (2 EE S 41, R4
ICEfR STV 5 GND /$&# — > LHER STV 5,

Figure 3-4 Figure3-1® PLCR—FD 2DV A T

R30AN0409JJ0210 Rev.2.10 Page 17 of 20
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R9A06G061/ISL15102 PCB &Z&tH4 K54 > PCBLA 7Y rTHAUHAFR

1SL15102 @ Exposed die pad #2845t & 415
3 GND /3% — U B b T 5

ZDOF T, RIA06G061 ¢ Exposed die pad &1, 1.1V 272>
TWDHH, ARETHIVE, GND /S — > L T2 DNRLE LU,

Layer-3

PLC ® TX{E 5 A
IRX 155 AT Dl
X, A X0%
U 15V RN —

VERERRT BT
®IZ, GND /¥¥ —
> ZRLiE

Layer-4

4EDZENT WD EL
/I GND /8% — >
BHED LTS

(elel®)

QOOO)

1SL15102, ROA0BGO61 7> Exposed die pad 7> PCB -0 GND ft#
Uit -~ D R % B TR & RRIE D GND 2327 — > 3oyl Sy
T ALA—RIZEREIN TV D

GND sl e OVl 5 & L C, 1SL15102, R9A06G061 D
Exposed die pad /%, via hole 23523 V) (Tl Sdv, R4
GND /3% — 2 L STV 5,

Figure 3-6 Figure3-1® PLCR— KD 4DV A T

R30AN0409JJ0210 Rev.2.10
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R9A06G061/ISL15102 PCB %&tH A K54 > PCBLA 7™ hFHAUHA KR
R—LR—=T EHR— RO

INEZY AT VLT ha=J AR—Lb_X—

https://www.renesas.com/jp/ja/

BHAEE
https://www.renesas.com/jp/ja/contact-us/

TRTORER LOBREEEIL, T EThOFRAEICRBLET,
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ETRD
SGTHE
Rev. AT H N wNA b
1.00 2022.06.01 WIRFEAT
2.00 2022.08.01 9,10 MR B 2 o ab & HIl bR (RX-BPF, DC-DC i A%, AC-
DC &R A1)
2.10 2024.07.01 16 Fig.3-1 D& IE (AC-DC & IE A% DI F5)
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AEHICRESNLZER, VI FII7ELIVINSICEET 21FRIE. FEARLI[OEEG. ICAGZEHRBET 20T, B, VI+LDz7H
FUCNSICEHET IEREFEAT HHE. BEROBEICENT. BEROBE - SATLEEHCESL, ChoDFERICERLTELEE
(BEHRFLFE=ZZBVWTRICELBELEHFET. UTRALTT, ) ICEL. Sk, —9Z0EEZEVFEEA,
LUHBRFLEEREHICERH INERET -2, K. R, TAJS L, FLITUXA, HRARBAZOEROERICER L THRELE-E=ZHDEH
., ERETOMOMNMEEIZHT I2EEELEINASICET ZMEICONT, LSiE, ASORIEEFTILNTELEL., TLEEEZESIOT
FHYFELA,

L, RERICEDELUHELEE=ZFOHHIE. ZRETOMOMNMUEEEZMASHETILIOTRHOYERA,
LHBREHARAALEROBBEA, Wi R5E. FIA. BAZOMDTAZITSICHEY., E=FREOEMOMNAICHTISIAM LU IANBEL
HHEE. BTV ARBOHFS LURBEBEHROBRIICEVTITo> TS,

LHBRE ERELE—BEHHT. SE. RE. HEE. UN—RIVTZTFTIUY, oM. TEICERLAEVTCESL, MhdRE. &
T, EE, UN—RIVOZFYUTHICIYECHESICEHL, HiE. —VZT0EEFEZEVERA,

LitE, SHBUSKOSKEKEE NMEEKE) LU IEREKE] CHELTEY. EREKEE UTISRTARCEGNMERAINSI I LEZER
LTHYET,

BEEKEE . avEa—4%, OAHEER, BISHER. SURIKE. AV, RE. THEEM. N—VFL#s. EXA0RY %

EMEKE  EEgE (BBE, EE, LM% . EFE (S8 . KFREEHSE. SRERERIIATLA, FERLHHMEESE

LHBRE, T2 — FFICKYSIEEME. Harsh environment TR G EERELTVSELEDERE, BEfELEd - BRICAEEZRIFTAREEOH S
HEs - DRTL (EMHIBEE. ARICHEOAAMEATEH0%F) | L LSRG YNBEZTERESIEIETIOH T - VR T L (FHHES
& BEDHE. BFAHESCRT LA, MERFEMIRTL, TS5V FEBIRT L, EEHRS) ICEASKIILZERLTELT. oD
ARICERATEILEFBELTCVERA, A, BHABEELTOWVEVARICAHBURAZFEALLZILICKYEBEENELTH, HHE—UZDE
FEEVEEA,
HoWDHEBHRUZE. HMBEBMSDREHEE 10BRIISNTVEIHITTEHY FEA, BHN—FITT7/ VI Iz 7HBIZEEF2LY T4
HENMAARAFTNRTVNDEDEHY ETH, ChITk-T, S#iF. X1 VT EBUFHEIERE (UHERFTLELSHASAFEREIATLS Y
RTALIZHFTBRET VR - FEFERAEEAFEITN. ChISRBYFERA, ) "ELSPEEZAESIOTESDY FTHA, BiE, BHBSFLE
LHUSNERASINHOPZIRTLN, FELHRE. B, VMLR, Fib. NvF2J T—20WERF-EHTEZOMDOTELRATS

( THESBMERRE) LLVWET, ) ICK>TEEBEZRZTHVILERIAELEFR A, BtE. BBEEMEICERLELEIAICEEL TELEEBEICD
WT, —UIEFEZEVFERA, £z, ZRITEVTREHONBIRYICENT, REMBLUHEHN—FIZ T/ VI rYzTHERKIZIONT, BHRE
BLUEEEMENDABICETI IRIALLVICE=ZZDEFERE LBV EORIIEZED. BREFLFXERROVHILEIRILITVER A,
LHBBECHERAOEE. BFORIER (T—42>— b, 21— —Xv a7, FIV5—2av/—b, EEENY KTy IICEEH D T3E
RTNA ZAOFEALO—MEMAEEEIE] F) #CHAOL, BUMNETET IRAEHE. BEEREXTHE. KBEE. REZHTOMBEEHD
HENTIHERACESL, BEEHOHEEZBEA CUHAREFCHEASAEEEORE. BBEOTFESHLUERICTOETELTE, HitE, —4)
ZTOEFXZAVERA,

LE, SHEUSKOSES S CEEEORLICEHTOETA, FERRNRIHIBETHEARKELY ., FRAEKHICE>TIXEHELIZYTS
BANHYFET, T, BHERE. T—2 20— FHITBLTESEM. Harsh environment MITEFZEEREL TS HLDERE, MREHRRT 21T
STHYFERA. RICHHEFZOBEE(TRBENELEBETH>TH. AFBH, AKBRTOMULMBETZLELSIERVES. BEH
DEFEICHENT, TRES. ERAKE. RBEHLEAZOREFFAS LIV I DU NEBE, BEROBE - SRATLEL TORRRIEEST
STLKEEL, HIT. 1432V T bz 7IE. BETORIIGE#L-D,. BEEOESR - PDATLLLTORERIEZHEFHOEETIT->TL
=] AN

LHBHGOBRBEESHZEOHMCOTFELTE, EREANHTLUHEXROFTHMER LSV, THEACKELTE. HEOWEOESR - £A
ZHRENT B RHS 5%, BRSNIBERELISZTHABRNSX. M IEFITHET DLS SHACES L, MBI EFEETFLAEVNI LIZK
YELHBEICEHLT, StE. —UZ0EEZEEVERA,

. BHERBIURTEEANDESE S VCRAICLYEE - R - REZZLESATOIHE - SXATLAICERT S LETEERA, SHERS

FUHMERE, REFLEBEFTIHEEF. MEAERUNEESE TOMBAESSCERSNINEOHEEEMEAREEFL. €

NEDEDHDETHDITRVBELGFREET>TIHESLY,

BEHFNEHBUSKEE=FITETEINDBEICE,. BANCHZEZFICHL T, ATIEETRHOEZFG s BNTIEEIEASILOLEVLE

ER

AEHMOERMEF—BELHONEBICLIBHDREERI LUK ERELFERT S LEELFTS,

AEMCRBESNTLIABTFLFSHBERITOVTIFTABRRACENE LS. SHOERELEFTERAGELEL,
AERITHVTHEASNA TS M43t &E LRHYR TLY O ZABKRH/E L VILRYR TLY bOZ) XS EEN, BENIC
XEYHIRAELNET,

F2 FEMIBVTHERASATNS MEHEA] L3, F1CEVTERSA-SHOMRRE. HEHFKZLVET,

A#LFr7Eth
T135-0061 BRRAVIREXEMN 3-2-24 (BN +LP7)
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