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1. PLC /R— F#ErHl

NFH AT L7 fha|Zs A% PLC modem LSI T& % RIA06G037 % L 7= PLC AR — K OA&R I % Figure
-1 LET, AETEH, ZORBIZH > CTPLC R— REHET 5O PCB LA 7w ML THEET
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Z OB TIZ, AFE-ICIET v T F—X L ZET Vv 7B L T ET Y, AFE-IC IZZERIE A ERE <
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(Figure 1-1 (278 L7z PLC AR — FO#pklE, AC-DCEIEZfRE, VAP ALY fp=7 AT 77 L
AR— FZHEH L TWET, )
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Figure 1-1 PLC R— R
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RLET)
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BT A3ICIE, PCB RICA Y v MERRIT D Z & 2 HESE L9, 5% Figure 2-2, Figure 3-2 |27k L &
7))

AC-DC BIREIE N STV DA, AC-DC ERIE# & PLC Coupler & D iERfIX, EMC Mg IZ8
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Figure 2-2 /& EEERER & KEEEIKRERD PCB /X% — U BEDH

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]
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L. THEBST=DIZ, /A R TH D EPRRIE L AFE circuit + ROA06G037 D[alEEEL A « 15 BFRES &
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2.3  ROA06G037 B DI MLELE & PCB NZ — (BT EETEH

RIA06GO37 DF H v 7V o 7 458 K TN ROA06G037 Pk DC-DC At iF 8 4hi%. RIA06GO37 DD
EPHIZELE L, B A< L TRV,

ROA06GO37 (ZHE#i T D KGR - L OV O JE30 30 5 1348 /) ROA0BGO37 DT IZELE L. Aok & & <
LTFEW, F72, KERIEFO T A OFEFAIZ GND 8 & L, N L7ZBRO 2 — 27 67
UVERIZ GND X % — o LR L T T2 &0,

DVDD11"
DVOUT1L:
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2.4  AFE-IC B OEMAERE & PCB ¥ —iICBT A HEEEE

AFE-ICDOT 71 7"V U 7R EIE, S OIBFICEE L, Bl ¥ — 28 LTREN,

AFE-IC ® TX 115 51134 3A O KEWA TN D A, EfiEEZ K< LT EEW, (#5E 3mm LLL)
ZENE B AR T 2%, AICIE, MOERICEBR L TRFEW,

RIA06GO37—AFE-IC ] TX « RXAG 57 A X AIHEZ2fR Y Ao /3T o A% B8 LT-FEfRIZ LT
<7Z&EVy, (Bl % Figure 2-8 [IZ/R L E)

15V EREHRIEZ K D ) A4 XeEtelo, ZOERESR E TX HAIRX AT OE ZE#E & O O
L OREZE ISR L TR L T 72 &0,

EIRE S 3 @)\ T, TX HHIRX A1 BELMR K OV DR G & B2 5 i, 157 GND /3%
—r L LTL &Y, (Figure 2-12 () (HIZEIRIE D GND /3% — > Dfil &k L E£)

RX-BPF I%. #flZ /A X&Z T 5 WA, Efa2E < LT RX-BPF {5 SR 4 2275 SIS ER AL 1 2
FricE &, EBFEEKE 3cm UL LIEREZ BT C 2 HER U X4, & L. BHEEA 3cm UL BREfR T=
RV EIXERREIR A2 EEEE 4E)SBLET S LA L TR,

AFE circuit(#1Z TX part) DEIJR/GND E#p 2 K< T5

B EE AR 1B 2B [ B SR Ik
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. . L TIX DR Al
Line . I +— —- Jl ' e I
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zo AN _ N\ NM4s00l ) % cemie BiisRicA
Cros; P
7 — —
TX HAEBICII A BRATHEN B D AFE circuit © 15V FLEIRARR & TXIES
TERE AL T5EmMm L) RXEEDOREZWBHEVIR TS

Figure 2-7 AFE circuit Dfg 5 & BIREROBEEEFHE

TX - RX 5T A > O##Hifl% Figure 2-8 IR LET, @DKIX, TX * RXFEE/SANE WG X[EL & 72
STED, TX  RXGEEMORENRHD, ZEIO IXFEERADEIRT U NRT U AZ>THET, (b)D
KX, TX « RX (BB S ARNMER/INRBORE SIC2>TEY ., TX « RX E 5B OZENFAEES, E#3o TX
B /RANNG VADENTZRIS &5 TWVWET,
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25 DC-DC EREI¥IZET 2EEEE

ZIKE’C X, PLC R— RiZ DC-DC &R P # AT 250 EEFEEZHH L 7,
PLC R — F_E T RIA06G037 MO IZIE 3.3V &, NIM45001 D FAICIZ 15V & L < IE 12V 24K 5
ZENMETT,
DC-DC ERFIEE 1L, A A /%/& J A RINPLC D TXAEH. RX(GHICHEL KIFT AN H 0 F
T, Lo T, THESTEDIZ, /A RJRTH S DC-DC EIREE & AFE circuit + ROA06G037 O [H] i
AL A SRR & OMIL. HHEEAEET. GND N¥ — U 24 AT 5, REOREFEZM L T IZEW,
RX-BPF |%, ¥/ A X&)} 5\ 2%, DC-DCEIFRIAIEE & 3cm DL ERREEA B L C< 723wy, HEEEN
3cm Ll LR C X 2205513 DC-DC R FIE 2 RX-BPF L BDBIZEE L TL 7230,

1 P FE [ % EAERES
15V 3.3V
AC-DC DC-DC
3cm LA - BRRgE
ZHET BIREIR & PLE {85 (i RX
AFE 58) L EHZ RS, LEIDS
circuit U CEVRHD & A T AL E
- —— =AW=
: | X /| PRy I
Line ° 1 I
e ' J e
o @ | = __>-— = Modemic [] mcu
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Figure 2-9 DC-DC EJREIRRIEH COEREFH
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26 AC-DC EFREI¥IZET 2EEEE

ARETIX, PLC A — R AC-DC BIRFIK 2 S T 2B OFEFHA DA L £,
AC-DC BRI 2 #4584 5 854A . AC-DCEIFIFIED A A v F 7 ) A X3, EMC HFES° PLC D%
FREICEBZRITTZENHV ETOT, LTOHEBIZHERE L TEFHEITo T E SN,

+  AC-DC [F# ™ GND i, fio[EIE D GND & 308 L T F Sy,
AC-DC [AI B PNHER M QML D [a1 1 & D BRBEIC DU TIE, A S 32 #itlilk T o2z 23 M8 20 - 7= 1 R
Ze (PR A 85T L CiREF 24T > T E &V, (# % Figure 2-3 IR L £3)
PLC Coupler & AC-DC & [FI#IL, EMC Bk T EZ 5 2 D alietEn 5 %4, HE &L LT4em Ll E
OB Z L AHEE L £,

5 B B AR & KB B RO PCB /& — i3 5B

o B [ B A B TR 5] 3 BRIk
r 15V
AC-DC i
input filter AC-DE
4cm BA E
PEEEAHES || PLC A 4
Line o1 L Coupler DR
100- [ .
230 @ : : [ AN
VAC : : 7 }
& . BPF —
Neutral Serge R < I m
Protector | RX-BPF RCV.
AFE-IC
Zerd: NJIM45001
Cro§§

Figure 2-10 AC-DC EIREIREH TOREEEHE
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27 GNDRXZ— Izt A EEE

2.7.1 GND 58{b BN, HBEGREICET 2 EEFR
PLC R— Ko PCB %ﬁ I, 4F$%ﬁi@%¢ﬁ%?@ﬁbia“

> 1): HEFREE . Z2NTWDEITHE - (55 3BED %, GND ¥ — 0 THD E,

> fE@lx. 15570k, /41@5& D T= I GND):@EE%WE% IR0 ET,

> SEiPowersupply): 2720 ET, A Rl BEAD T DIZESTEIIZ GND /3% — > DRk %
HLELE 9,

> ABIIGEEREE. BTV OESITHE - 0D %, GND XY — 2 ZRliE LET,
R9A06G037 & AFE-IC @%ﬁé:ﬁ&?&ﬁﬁ exposed die pad(MNE T GND (Z8ke) 238 D £, % D exposed
diepad & #4545 GND /X% —> % 18, 2J@, 3. 4BIZAE L. 458D GND /X% — > % via hole
THEE L T2 &V, GND /X% — 21X TE 57215 % < @ via hole (#E4E : hole £%&: 0.3mm,
R9A06G037:12 pes LA I, AFE-IC:9pcs PL L) ZBLE L TL 72 &0,
18 Tlx, HMEWEEE» 5 7=, AFE-IC @ Exposed die pad i34/ 1 B GND 7' L— > L 5 L T <
7ZEV, (B % Figure 2-12 (a) - (b)IZ/R L ET)
2 J& ™ GND J& Tl%. RIA06G037, AFE-IC ® Exposed die pad & PCB - GND fE#a i -~ Dk 2, %
L ANTHE L T 72 S, (Hfe il & Figure 2-12 (c) - (d)IZ/ R L E )
3D EPE TIE. RIA06G037, AFE-IC 7 Exposed die pad & ¢ 415 via hole #8453 1% GND /X% —
ZELE L T2, (i % Figure 2-12 (e) - (IR L £ 7))
4JETiX, GND /\"5'—Vﬁ?ﬁ&?&é&%ﬂ:m\Tf%azé%ic:fx DET, LV HEWERREZ ®mD D%, GND
NE—OfE A K< &V RIA06G037, AFE-IC 0 Exposed die pad 2 GND /3% — > L LT L 72
&\, # LT, AFE-IC ® Exposed die pad & PCB _= GND ft#5 i 7~ DRI NI FEES AN L 5
WZHB ) A = 2T L T T2 &V, (BEfefil & Figure 2-12 (g) - ()R L ET)
(BEH:AFE-ICCGEEH/NT — 7 )&, IRAMKRE DO EF R KREIRA AL S %, AFE-IC @ Exposed
die pad & GND /X% — > DR EI TN &, BEWERELS eV £7, £53 5L, AFE-IC DY —
~ Xy NE U UBEEIZ LV | B BRI S IE T SRR S Y 3, )
PCBDOT — NV =7 %F = v 75 HamFZEIM T % ~—X |+ A 7 (paste mask, paste data) (=
BT, RIADBGO37 & AFE-IC Dz exposed die pad EFIZ i EI 22 /8 % — L 3L E S LTV D )% Tl
BT DL aHELE L E 9, GEMIX Figure 2-13 22 L T 72 &)
EEETHD 1B E 4BORMEHFHEEIL GND /% — > TH)D T 2 &0, fHL, GND /S& — 2 H/h
SIRFGOMNT T T RO AN =Nl HGA L, BEBLZ GND THD AL EIIH Y EH A,

0000
0000
0000
OOOO

- GND pattern
Layer-1 (Signal layer)
Layer-2 (GND layer)

R9A06G037

0000 [ Layer-3 (Power supply layer)

/ ] ¥5066  Layer-4(Signal/GND layer)

Via hole

Figure 2-11 PLC R — K PCB @1 & GND /X% — > D4
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() SCERT LB N7 — (b) B 1fg Ry —
¢ 1EDZEN TN DHERIIC GND 23 % — U AL B TR c LEDZENTNDHSTZ GND /37 — U B BT D
o B & B B9 & AFE-IC ® Exposed die pad 2°5., 18 o IRERIME R 84 & AFE-IC @ Exposed die pad 75, 1
@ GND 7' L — Iz S LT JED GND 7" L — TR S 41TV 2 (B ILERSY)

(c) YR 2 /R Z — (d) chEtL 2@ S —
+ AFE-IC ® Exposed die pad 7> % PCB ¢ GND #t#3i 1 + AFE-IC ® Exposed die pad %>% PCB k¢ GND f#& 1
ORI 2 B E T N EREKIC Viahole A D . A L O A BT R E KD GND /37 — U 3 R A
— R THEHE ST —AZEERIN TN D

GND

gEEEEEEEEEENy

“|-------------.

*
*

>

4

GND

eNEEEEEEEEEERE N,
Ypsssssssnnnnnt®

gENEEEEEEEEEEEm,

Ysssmmmsnmnnnns®

*

Sapnnmmnnnnns?®

v

.
®assnsnmsmmannnn®

w
<

(e) Y3k 3 B/ N2 — 2 (f) LeFEL 3@y —
¢ 3/BIC GND /& — U MELE STV * 3/ RIADBGO37 & AFE-IC O Exposed die pad #iZ i
* PLC TX A& 5 HIRX 15 5 A DEAREI DS 7 A ZD% SIBHIIIZ GND /RS = BRD 5T D
WY CPX_15V /84— £ 3835 LT A (B ILERSY) * PLC TX{E 5 HINRX(E 5 AT DRRFEIRE /) A4 XD%

VY CPX_16V /X7 — o & 5T 2 5313 GND /82 — 2 738
Bl STV D (B EAALES)

R30AN0345JJ0400 Rev.4.00 Page 12 of 20
Aug 1, 2022 RENESAS



R9A06G037/NIM45001 PCB §%&tH A K514 > PCBLAT7 2 cAARSA4Y

(6) Bl 4 <5~ T

« 4JBDZENTNBERSIC GND /34— 23D BT el ¢ AJEDZENTVABIRITIC GND S Z — U D H T 5
« AFE-IC ® Exposed die pad 7> & PCB _|-0> GND i 7~ + AFE-IC 0 Exposed die pad /& PCB 0> GND fitiafii -~
BUEE 2 BB TN E RO GND S7 — U B E R TW S DA Z BT R E IR O GND /& — U D353l S 41

T AL RITER STV D

Figure 2-12 R9A06G037 & AFE-IC D ETH exposed die pad & GND 73 Z — ¥ Ol

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

=

(a)ﬂ&%ﬁﬁ : AFE-IC D H i e&)osed die pad O 431Z Paste Mask
data 23230, DTSR (b) Yet% : AFE-IC DT exposed die pad (DEB471C Paste
Mask data %31

*PCBDOT— N NU—2%F =y 735K #EEICHEAT 54— b~ A7 (paste mask, paste data)|Z33\ T, RIA06G037 K&
Y AFE-IC @ Exposed die pad #8172 /82 — U 3L E STV A OB A HEE L 7,

o NX—2 h¥ A7 |Z RIA06GO37 K U AFE-IC ® Exposed die pad ~#zke 35 /3% — V3 FE L 72\ &, RIA06GO37 & AFE-IC 23
GND (Z#5ft S AL, BMENARLEICAR Y £9, £7-. AFE-IC OEWENEL 7220 | AFE-IC(Power Amp)DH—= /L3
Y MU UEREICE Y | FEBEHERAICH SR L ET,

s ERT D~ AT 1 R_R—RA h~ AT YEET GTP,GBP 72 F(#iMASL CTHEMAT B~ A7)

. GTP : Top Paste Mask

. GBP : Bottom Paste Mask
HRAR U F =PRI ENTE T —NR—=T 7 A M, X—=A MY RAT DT —EPEFEENTNRNWIELHY ETOT, 20
BIEEBRAN F—IZFDR—=A MY AT DT —F ZER L TLIEEN,

e N—=RA MTRI EMEZRLTWVWPCBH~Y AT —F L LT, YVF—<R7 RV E 3 (solder mask, (-~ 27, LT A T
—RRELIHINDZ L bH D), YNF—~ AV [THERERHZOBEN T2 b DT, ML TREIR—A P~ A7 %
EALET,

o VIV —= AV PEIES- GBS,GBS  7¢ K (FEMRBIERFHIE AT 5w A7)

GTS : Top Solder Mask
. GBS : Bottom Solder Mask

Figure 2-13 #fdEEIFE AT 53— b~ R 7 (paste mask, paste data) DHEFRFI
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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,
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