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1. DC-PLC R— F#m4I

PLC €7 2 LSI RIA06G061(CPX4) & Power Amp (ISL15102), FEJH IC % #5# L 72 DC-PLC R — K OA&R I
Z Figure 1-1 lZ7R LE 9, DC-PLC AA— Fi&, CPX4 /) CHEEES 2 CPX Bii#E) & CPX4 #% B2 Power Amp T
BREN4 2 PA BREN D 2 FEEOBEEN G X35 0 £97, PA BRENT CPX BRE) L 0 I L~UL2% 10dB K& <, #%6¢
BENLWIGERCBIERHEN R WISAI# A L9, Power Filter board i%. DC Power Line _FDHASEIFS
DL AT LDA L E—H U APMENGEIT, ZE L7 DC-PLC ZFEBLT 5 72DITEM L £,

lFJ,KII(?)TDf SE:DFI JTAG DC-PLC board DC-PLC
CPX ERghE— R posrd
Level PA EEEJJ:E_ I\\ ;J\I/
RX651 shift el | g
McU 28
board - E L bc Povr:;
= 5
o | UART ;[: RIADBGOB1 8
z on - (CPX4) L
o & §|RST
= RX651 RST @[ oLk ' :
=]CLK - - =
sSwW gl & yes il
12V
[ xtal | [LED | USB/UART Reset % 33V 1SLB5415 AE MP2456G) £ | |
USB IC * : 12V > 33V DC_IN > 12V a9 —
PLOMEL DC/DC DC/DC :% (-6 b
| Reset Power
USB VY Supply
/ 16V~48V
POWER FILTER BOARD
.
= 3
8 ]
Figure 1-1 R9A06G061(CPX4) / ISL15102 & DC-PLC R~ — FHERH]
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2. R9A06G061 [EAERICET 5FEFE
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2.2

BOOT i FDERE

BOOTO #ii+. BOOTI1 #i+1%. BOOT DERIZ Firmware D & 7 > 11— K %47 9 interface DX E X 1T D Wi+ T
7, Figure 2-2 |Z BOOTO ¥i{-, BOOT1 ¥ - DX E & 7~ LE T,

UART I/F BOOT IZ5%7E : BOOTO0, BOOT1=Open (High)
SPI1F BOOT |Z7%7E : BOOT0=Open (High), BOOT1=4.7k Q or 5.1k Q %41 L C GND (Z 5t (Low)
SROM I F BOOT |ZF%E : BOOT0=4.7k Q or 5.1k Q Z /L C GND (Z#%#¢ (Low), BOOT1=Open (High)
TEST mode (FREZ£51L)  : BOOT0, BOOT1=4.7k Q or 5.1k Q Z /I L C GND |28t (Low)

47K or 5.1KQ
g2 & &
5 5 5 GND
L] | L | w
ROA06GO61 R9A06GO61
(a) UART I/F BOOT mode (b) SPI I/F BOOT mode
4.7K0Q or 5.1KQ ; [ 5.1KQ 4.7KQ or 4
GND E GND
| W
ROA06GO61 ROA06GO61
(c) SROM I/F BOOT mode (d) TEST mode (Setting prohibited)
Figure 2-2 BOOTO ¥%5¥, BOOT1 ¥ DEX E
23 E#E/DOvIDRHRE
K R FE IR O $Ei 5 & Figure 2-3 128 LE T,
16MHz DK SR RE) - 2N 22 B3R 5 7212, X1(8pin), X2(9pin)ifi 112 =2 > F o A Fif C18, C20 3L
LRV FET, T, AMEBROFEERIC, ROVBKLEIZ/RY £,
T vy 7128 T, G3-PLC #iKE T system clock O )& i ¥ 72 2 i FH & 2 2R i C +25ppm
DINZHELEL TV D DT, JEEAZE(RZE) & 8 5 @ B QR EE Rtk & A o8 T =25ppm IN & 72 %
LOWCEET vy 7 BRI TS0,
K IRED - OHELEERRIE, JE 5k 16MHz, B 25 f:8pF, JEIIH KA 75+ 10ppm |, J& I £505 R Ry =
15ppm (2720 7,
Table 2-1 |2 /K ERIREN - OHELET S 4 R LAVRIR ER Z R LE T, HEET A X 0 KEZEHR
DSX221SH (F#3EftEEDFEELEL) . NDK i NX2520SA-16M-CHP-CSW-19 (#5155 H3
DSX221SH & #7225 D CTHEE)
A7 EI B ERIX., FEHT KGR O PCB O — U FELEE L, LEILTT
KB IEF A —D—EMBEDO L, RELTLEE,
. RIA06GO61 (X, A7 vy 7 AT 25— RNiExH A,
RIA06GO61 | ZHfe 3~ 2 /KA FE IR 1 K O D J&3 E0 5 13 MR 7] ROA06G061 DITFHIZELE L, Flfr % 8 <
LTCFEW, F/o, KEREFO FELOREFEIZ GND 2EE L, L LEERDO Y — 127 b7
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UWVEIZ GND A 37— L g L C < 72 &V, Figure 2-4 [Z/K IR T M OV O J830 50 5 O B &1 %

~LET,
X1(8pin) X2(9pin)
(| {1
C20_L ! |:| ! 1C18
T T I
Figure 2-3 7K &3 HR[E1 5 D124
Table 2-1 KEFEIREIFE OHELET A R & AN B EE B
R No, C18 C20 RY
KGR IRE) F- DHELET S A 2

RELZ28d DSX221SH {5 12pF 12pF 5600
NDK % NX2520SA-16M-CHP-CSW-19 fi Jf IkF 15pF 12pF 2.2kQ

Figure 2-4 K&EFRET R OE OFEDE K OELES]

2.4 RESETB im-F

RESETB ! iﬁ%?@’%ﬁ B 2 Figure 2-5 12, % O[EIEEEHUH| % Table 2-2 12 L £ 7,

J A R K DREMEN D%, RESETB! i%%@i%%@:L C2QERE L TFEW,

ESD 73 E@#—V/ A REENFATE Z L, PRENESOU T 2 CENMERBL IR SN H D HEAIE, SRt
<IZD1 &BINT5HZ & A2HSEL F9, (Table 2-2 D& EELHI Tl STMicro o BAT54SFILM %
R L CWETN, HETDH /A XL, BRARER EOMEOREEZBEVNLET, )
NU—F U+t v bED RIA06GO61 D firmware & 7 > 1 — KOOI, fREMEZBSIET 2 BT
R9A06G061 % U & MIREE (RESETB=low) & 325722, Rx (A Z o B %/ LTGNDIZ
BT 52 LR HERLET, ReOIEPUEICELTIE, VY MEBHADA v E—F L 2% EE

L. EREEZHELTLIEEY,  (Table 2-2 DR EHB TIL, S0kQ LLEDO T AT v THBIN H

BIEEMELTRELTVET, )
RESETB(23pin)
3.3V
£ ID1 _

Figure 2-5 RESETB 74t i B & 4l
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Table 2-2 RESETB 375 1 51 oD [5] % & 55 il
1 No. C2 DI Rx
F1E 0.1uF BATS54SFILM (STMicro) 4.7kQ or 5.1kQ

2.5

DC-DC O v/\—%

RIA06G061 N D DC-DC 2 N—X I, AA v F 7 LF 2 Lb—FFGFRUTT, 33VeH 1.1VOE
BFEEZAERLET, 2D 1.1V Z RIA06G0O61 ? 1.1V FEF~ PCB OFCHRZ 8 L THAA L £,
DC-DC = > /\—H O JE WL ENED %, C3 1L h— 4L 20uF~60uF & L T T &),

Figure 2-6 |2 DC-DC = > /N— % OAMF T [EI#E B %A | Table 2-3 (2% OEIEEEHHI 2~ L ET,

Figure 2-7 (2 DC-DC = > 73— % OB JRALE - VDD33D1(19pm)&U VDD33D2(19pin) DT 41~ 7 U
YT arT o OEGEH Zr LE T, Figure 2-7 QIR T LIS, TAH YTV T arT oL ER
AU VDD33D1(19pin) & (Y VDD33D2(19pin) D ELVT(ZFLE LT F S0,

ROA06GO61 DT 1~ 7V v 7558 O ROA06GO61 AL DC-DC #MF 17 5B 5L 1L, ROA06GO61 DD
UTERIZECE L. DVOUT11—VFB OFHRIE, fthDfEE & O EITHRET T, MOKETHHRE L TFE
VY, Figure 2-8 |Z DC-DC = > /N—Z A 5B sh O E B 2 7R L E T,

DVOUT11 VFB
(21 pin) (22pin)

I oD1.1V

R5 CS
i““ ZL
C6 ;|; \
Total 20uF~60uF recommended
Figure 2-6 DC-DC = > /3\— & DA+ i) [ %451

Table 2-3 DC-DC = 23— & DA iF B3 D B B & 5

F# ¥ No. RS C6 3 Cc4 L1
FAHE 10Q 330pF 22uF 0.1uF 4.7uH
2 5 3 %
% @ 2 %
O, <. <, <.
% % N %
HH ——
co cs =

W ELISEE A3.3V
(a) (b)
Figure 2-7 DC-DC a2 N\—Z DB T DT X v 7Y 7 a T Y D85l

R30AN0451JJ0130 Rev.1.30
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Figure 2-8 DC-DC = >/ — & ST 8 b DB B i

2.6 LED &%

RIA06G061 Dik(E « 52{E DIRREA k9 LED OF45#if51 % Figure 2-7 (2R LE 7,

ZOFITIX, LEDI 237347 » REERE, LED2 2337 v MZAERFORREZ /RTZ LA BEL TV E

7. (LED O#flflE. EE#IFlcF Y ra— REhE 77 —A Y = TICESHTThbhES, ) A

L. R9A06G061 @ GPIO %1 DfiFRIZ L U . LED ~OHid 1%, BOOTO i 7-, BOOTI ¥ 1~ & D3
RG220 97,

LED (ZHiAL 2 8BHtiE, 9 ImA LR HDERICRIET H 2 & ZH#ESE L £9°, LEDI & R7 D5,

33V -V ‘ ) - ‘\
Igp1 = % Tlpp R 1mA 12725 K 512, R7 #REL T E S,

33v
S

w
w
<

A
A

SML-E12M8W
SML-ET2V8W

LED1

K WX
Greerl
LED2

K WX
Redl

'%
1KI1%/1608
R8 s,
1.6K/5%/1608

R7,

BOOTO

w
Ow
<

o] SN 74ch2(307D CKR

=
Figure 2-9 R9A06G061 DiE(E « 18 DIRAEZ /"3 LED D H
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3. AFE[ERIERICET 5 FEEIE

DC-PLC AR — KX, CPX4 1) CHEEET 5 CPX &) & CPX4 1422 Power Amp CTHEEN T2 PA BEEh D 2 il
HoOREBN G NH Y 3, &4 OB HFXOEERE S & LT, CPX BRENIAR A B —& X 50Q 8L Lk,
PA BEEN I AfTA B — & A 10QUL EAME LT E9, PA BREIT CPX BrE) L v 77 L1738 10dB K
=<, BRAEPZ VWG AECEEEHNEWGAICER LET, ARETIX, CPX BRE) & O PA BREI DK 2 D
AFE M 2 X5 2O EFHA AL £,

3.1 CPX EXE)» AFE R EDIEEEIE

3.1.1 CPX BREh DIERK
CPX BR#) > AFE [AI#& O #E5if5 % Figure 3-1 (2R LT,

CPX Bi@) AFE J&0[a]#%

DG:16V~48V

SHPWR P 4

SILK +
CNZ

Re  OAUF/S0V/1608 I c26 I
c27 || N No mount i 2

P N
z e Py | L2 1
CBC3225T102KR | 1uF/100V/5750
2 ~AAne 1
TmH/100mA
moun
Nomaunt,
TmH/100mA
R6 </ CBC3225TI02KR co8
A c29 ||
2 TN D A t
V' donmistres 1 -
0.1uF/50V/1608

1}
17
5

E
PWR_P

PWR_N

XWAC0ZE1
SILK -

1uF/100V/5750 U

iy

SILK +
CN3

2 lewr P

2

o7

>

LS
SMAJ5.0CA-TR

D8
SMAJ5.0CA-TR

o ¢ At

c2 A2
lewr N

4
l
3

| D6
Q| BATS4SDW-7-F
2 XWAC-02ETVT

@
=
=

DC: 16V~ 48V
PPPWRN 4
R36
P AT A A c3s ||
S10hm/S%I1608 o 0oauF/50v/1608
R37 O Differential pair (0.1A wiring)
2 R &S AN Sl
8 510hm/5%/1608 0.022uF/50V/1608
33v <
& co A2
c1 At

-l on
Q|  BATs4sDW-7-F

Figure 3-1 CPX BEEI> AFE JE:2 [E # D5k 5

3.1.2 CPX BX&h DR EI %
CPX BREh O LR MK OHZfe 5 2 Figure 3-2 1Z/R LET, HESND /A ADOKEIEZHBE L, iR 1%
BIRL TLEE 0,

DC:16V~48V

SHPWR P 4

SILK +

CN2
0.1uF/50V/1608 C26 5mm
R4 oo /\ No mount /\ 2

2 e X A N\, h H PWR_P
2.40hm/5%/1608 (

PWR_N

XWAC-02E1-VT
SILK -

[
CBC3225T102KR | 1uF/100V/5750
2 —~T

o
Nomaunt,
CBC3225T102KR c28

I}
17
\ 1UF/100V/5750

R6
c29 |

2 TN Y AAN
Vg donmistrtes 1 - - =
0.1UF/50V/1608

D8

SMAJ5.0CA-TR

7
BAT54SDW-7-F
o ——? e Ve ——— 4 XWAC-02ETVT

DPWRN 4

JAN 2 cag H

U] e e (] DC-PLC #FfliR— RO 01

R37
CX ||

2 Re T ~ 51“"\"'//;;-}1503 0.022uP50V/1608 \: - :5: A )‘(\J%ﬁm Q:ffrﬁ)\
Frininini \ —IEC61000-4-2(ESD), 1EC61000-
i i 2 4-4(EFT) 72 ¥
| g | ROA6GO61 DA ) DMl E (R -HEFT) 7
BATSaSOW T y RIA06GO61 D EMS TR 2 8 X 72\ Bk

GND- VF@gae 1419 ~3.3V+VFaps 4 1)
b RE T P

Figure 3-2 CPX BEB) DIRFEEIBE D]
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3.1.3 CPX EX&ho> AFE [EI§D PCB L' A 7 FDIEEHEIH

- CPXER@#)D AFE R D PCB L' A 7 7 s OEEHFIHA Figure 3-3 IR LET,
RIA06G061-DC IN/PLC signal i - DIX(E M OZAEE T A 1F, ZBES LR D%, WM FK
BlR TR DN T A& BE Lo Bl E K ORI LT 728, (HL, ERERE E OFHDY
A7 N DAL, EIRER &AL T< 72 &V, (Figure 3-3 )
BIFEH 3 @BV T, TX HAI/RX AT DOIE SEAE & O O & B2 5 fEikiL, Bl Y—2 0
SEAENTHRET . MRS GND /3% —2 & LTL 28y, (Figure 5-4 ([ZEEEE O GND /7 — > D 278 L
£9)

12V 3.3V
DC-DC DC-DC

_ f amefearrdsps

Hr3enlll LEY, TR
U CER iR FEm i

AT T
DCIN/ !
PLC signal |} PLC _|
(DC16V-48V) YT ModemIC |
R9A06GO61 |- MCU

Z#ERos. BEIFRRECRE
ForF L AEEELERGRER
o5 ¥ - 3y I

Figure 3-3 CPXBRE)D AFE [EI}5D PCB L' 4 7 U FOEEFHE
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3.2 PAEREIOD) AFE ERDIEER

3.2.1 PA BREN DAL
- PABEE)D AFE [EI#E O Rk D42kt 5 4 Figure 3-4 IZR L E T,
ISL15102 @ VS+(11pin21pin) K ' RX EIE DT v X 7 4w 7T B v 7Y o VR B b1 O
Bl L C R &V, (BRI ISL15102 @ VS+HQ21pin)i PA /WD %, 1uF & 100uF % ¥+ DU Al
EBoZ L)

PA B8 AFE J&i215]#

DC: 16V ~48V

SILK +

N
2 pwR_p
W

Avgo
RIGA Ao
33061608 1

w1
MMBT3904L RFG | 8=

sor3

STE A W
1T

R3s
oute
2 Re AN <
( 555555 %1608 0.0220F150v110
g
"
7
SATT oU
. " car
N S1OhM/SHI1608 o 050 Fls0v/ 160
33v <
o' co 2

At
D11
5| BATsasDW-F

Figure 3-4 PA EREiD AFE JE32[EIK D #5651

3.2.2 PA(ISL15102) DifEiEIEDERE
« PAICHEA L TWAISLIS102 OF — & > — MIF#D & 5 ISL15102 O & et o m & LT,

Figure 3-5(a) DR FILEFIZ /79 ISL15102 DIFEHLHT RF 23/ N & < 725 & | Figure 3-5(b)IZ /5978 i Kbk
?D TOMHz D E— 27 R RK&E L 7Y F£97,
Z O JOMHz HED ¥ — 27 OFBEORET 5 2. RF ORIREENE & HII ) A A~ORBEOMER =17
VY, RF=8.2kQ LA ECHRIRRIEIXIZIE—E., HEsL /A X1E RF=8.2kQ ORFIZHR HIRVME L 725 Z &
ERERLTEY £4,
Z DFERN G| Figure 3-6 (2~ & 912 RF(=R12=R14)D & & LT 8.2kQ (2, RG I, ISL15102 @
EEFEA 10dB & 725 X 9. RGERI3)E 7.5kQICERE L TF &V, ISL15102 OEEFEDOXZ LT

R LET,
== A=) VO RF
ISL15102 OEEFG - —=1+ [2 C—
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£ \&
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RF = 42200} s RF = 63400}
4 R -
™ 10M 100M  300M

Frequency (Hz)

Figure 8. Small Signal Frequency Response vs Rp

(a)ISL15102 7' & v 7 FAT ST A (b) ISL15102 D JE W £ R vs RF
Figure 3-5 ISL15102 DA ¥ 0 /5 —4
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3.2.3

AVDD
S

ERTRT R AVDD
IR ARHL g . g
RF=R12=R14 = 24 «
RG=R13 g EEHZC1E101XP
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Figure 3-6 ISL15102 O JF:EHEHE RF DFRE

ATy 7 -7y TR—2ERK

PA BRED AFE-RX I CHEH L TWD AT > 7« 7 v 7 x—H(Step Attenuator, LU SATT)IZ- DV TaEE L

£7,

SATT O#4HEIX. ROA06G061 D AT L~V & B2 HIRIEDO R X VME S E 21T ERE N AT ST REC
ZAEREIBE N EMEFTIERCTCE L L IICZEREFEZREIEHZ LT, FEDEKRE XLV /NI WZ(E
FEEoLaIE. ZEEFIHEEFICZOEFHEHE L T,

ZABEEIE RN T 5 &, AEREIENEEL, ZEEZEHNT L ENNEIRY EFTOT, =
BRI O ZFIET 5%, ZERIEEIC SATTRIEZFAL T 720,

SATT OHE S IEIZSUVNT, Figure 3-7 1R LET,

(1) 315 preamble 7 — X ZfEH L T, T VX N_—A R RELD L~ HEEEE T ADC H 1 DA 558
JENZAFEEE CTRFT 2E S L EZB LTI NENEHE L ET,

Q) Z BRI TRMT HEF LV EB L TWEEAIZ, RXSATTE 5% 0725 1IZUE 2 T, SATT
OFG% 0dB 22 H-18dBIZUI 0V X 5 Z &£ TRERFRHFZHE I E 3, DC-PLC A— RiZHH I D
SATT [a]# /1 % Figure 3-8 (Z/k L £ 7,

RXSATT 55725, Low L~ULDERE SATT B OF|FFE 0dB T, High L~V DKFIZ SATT [EIFE OFFF1X
-18dB 12720 £,

SATT [EEE ORI &G 2 e 28PtiE, RIS & R22 TLLFOX TSRO BN E T,

Geprr = 201 ( R22 )—201 ( 160 )— 17.93[dB]
satT = “V108\R1g +r22) T °° *B\1100+ 160/ T "

SATT [FI Cl3#EL< | BEEDT v 7 32— BIEE(EE ATT) DA ZRFTT 28561, LTFOEREN L

BIZRDFETOT, HELETA,

« B ATT=-18dB i AT 554, SATT RIE & i L7854 & RS ICHRIE O K &V ME 5 2 il
SHEZFRENS AT TICERCTEET, B, R/ZEREILSATT R Z2HEH L7545 X0
18dB < 220 £77,

[ E ATT=-6dB i A+ 5356 ZI5EIEE 2 Sl SEFICZE T 215 SIREIX, -18dB DA &
Ll U C 1/4(-12dB)IZ72 5 DT, ZAGFIRE/RE 5 LIV OMERN LI TY, £70, R/ BRE
IXSATT I A L7=8546 L0 6dBELS 72D £,

[ E ATT=0dB D54, i/ NZAGRE X SATT M 2 L7-854 & R%&Icn £4, AL,
RIA06G061 D AT L~V & 2 DIRIED K EVME BT, AR X 2 &l BN RET 5D TZE
F5 OIS REEI /20 9,
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3.2.5

PA BEE)> AFE [Hi&D PCB L' A 77 b DIEEEIE
PA BX# D AFE [} PCB L' A 7 U F OFEFIH% Figure 3-10 12~ LE T,
PA BRE D AFE [R]Cd 5 ISL15102 @ VS+H(11pin21pin) X R RX B DT v X 7 4 TIZTH v 7
U v R ER T OIBFICEE L, B Y — 28 < LTRFEW, R ISLIS102 @ VS+(21pin)
1%, PAHHIEIRD %, 1uF & 100uF Z i OUrHICEE LT 72 &0,
AFE TX(ISL15102)D tH /115 S E#kIE. ARICE Y IABREOBRNEND Z L2 E B L, Imm L Lo
BOHRIE 2 HESE L £,
RIA06G061-AFE TX(ISL15102)-DC IN/PLC signal ¥ - DEEE 57 A X, ZEE S LD %, i
7RIR Y SRR CHRALD DN T v R & EE LT BLE K OIS LT 2 &0,
DC IN/PLC signal ¥iii f--AFE RX-R9A06G061 [RIDZAGIE 757 A i, ZEE 5 L7254, v alRERIR
D EREUR CREDDONT U AZZE LB E L OEMRIC LTS, AL, EJHERE & 0T
WU 270305581, EIREE & HEREAELE L T Ean, (k% Figure 3-11 1IZR L E
+)
AVDD(12V)EFREAR I ZL O/ 4 REEALTND Z EREESND 20, BRI S TX H/RX A
IO H B K O OFR L & DAL TR FEE L TR L TS 7230,
BIEEE 3 )BT, TX HI/RX AT O BHd# & O O 5L & B e 2 88580%, ) GND /3%
— L LTL7Z&EV,  (Figure 5-4 [ZFEJE D GND ™2 — L Dl 2~ LET)

AFE TX® %ﬁ-‘cpnﬁﬁ%:& {43
x 12V ——
DC-DC DC-DC
P f‘,/ EE HEE L AFE-RX{5 Si0f
" AFE TX x| EET, SBROE
By i U
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PLCsignal L1 |4 ] 4y pLC |
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§ ) m— RoA06GO61 [H MCU
AFE
TX{E 5 (PAI i 1lmm ZHElR oL, EIFRBETE
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ERURRLTS

Figure 3-10 PA BRE)D AFE EE D PCB LA 7 U F DEREIH
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Figure 3-11 R9A06G061-AFE TX/RX-DC IN [ 0 B 1% B 451

R30AN0451JJ0130 Rev.1.30
2026.10.01

Page 16 of 37
RENESAS
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4,
41

DC-DC EREIRZ BT SEDEESIE
DC-DC BIRFI % X5+ T 2 BEOEEEH

ARHiTlX, DC-PLC A— R{Z DC-DC AEJR IC ### L ¢ DC-DC EFAIK % &t 2580 EFHE
Eﬂﬂ LE7,

DC-PLC R — K _EC RIA06G061 DfFEFHIZIX 3.3V &, ISL15102 OfFEHIZIX 12V 24T 25 Z E R MEET

7

DC-DC FBIRIAH 2+ 28548, 81EAA v F 7 ) A X3 PLCIE B K ONEIKICEEZ METHED

HoET,

NB-PLC D15 5 (35kHz-500kHz) ~DEAZRET D2, A A v F 2 VJEHEH IMHz PL E3®RIRT &

% DC-DC HEIRIC ##H LT F &,

DC-DC EJREIHE D R A v T ZEEIXZ. PWM (Pulse Width Modulation) [& E&EDHERE 2 £F-> DC-DC

H&EIRIC ZfEH L TF XV, PFM (Pulse Frequency Modulation) <> PSM (Pulse Skipping Modulation) @

@WEJ&T I, NB-PLC D15 5N (35kHz-500kHz) TEIWET 2550350 . PLC OFEICEE % 5 2
ENHY ET,

ﬂﬁ@ TR A HE° PLC B ~D BRI 2 5 7=, DC-DC EIFREHICME S s AERICEENDS /

A Xy %REL, DC-DCERFIE THEATIAL vF o7 ) A XOEBEZRBT 5L #HNEL

T, DC-DC EBJREIFE DO AT LC BIEE THER T 5 7 4 VX AT 52 & #HELE L £3°, Figure 4-1

\Z DC-DC EIRAIEH AT 7 4 v % OalEF %2 % ORIEEEp] % Table 4-1 (28 L E T,

DC power line DfEFGFEEH & DC-PLC A — R LOERETE % LK T 585G, DC-PLC DAfTA B —4

> AN DC-DCEIREIED AT A > = U ADEEEZ T2 L 512, PLCOAMA LV E—F L A%

EHALHZEEAMNE LT, AV E—F AT vy R—RIRAFATH L 2HEE L E4,  GEMIE, 4.2

% 2 )

Figure 4-2 |Z DC 43 FEE 16V~48V 2> 5 MP2456GJ K& TN ISL85415 Z VT 12V LTV 3.3V 24 /KT 5

DC-DC EJR RIS O 5] 2R L £,

DC-DC input filter

aahas 1
AJTER | | |
1

GND T

DC- >4
- PLC EIEIZH5E

T

Figure 4-1 DC-DC BIREIBEH AT 7 4 & OEIEH]
Table 4-1 DC-DC BIREIFRAAS 7 1 /v & OBEIFE EH ]

B B E AL

L1 10uH
Cl1 10uF-22uF
c2h 10uF-22uF

Note.1) DC-DC FEJRFEIFE DA S BB 10uF L LD 25515, C2 IXARSE ]

DC-DC (12Vout) DC-DC input filter AYDD (12v) DC-DC (3.3Vout)
" /,---T7 --------- N Q 3.3V 1.043MHz 0.5A
16~48V 330H/0.46mA / HI0.88 \
A . 1 ) . ' 33 IN g8 8
” - SRN3015-330M 1 ‘SRN3015700M H e g
2o Ta g oo 1 g g H 5 " w2 skion160e L, P& Ty
ERE I = & orLsieo S 2 SYNC comp E 8
- s 1 i 193 of H 3 10 ‘ = h
N BST S 1 Eal 5.3.1 : = BOOT FB
8 b « L8 0.1uF/50V/1608 4 9 2
gLg 4len sw -2 I\ ,l | 220HI0.50% . VIN veery = L g l 8
T3 , s M 4 N AT L[ se Fo[ X EE= SE $3
% 1 GND FB 1 Rig YV V33 0oU i PGND EN ] EI g8 oz
< $ Res MP2456G) L 115K/1%/ 1608 ) 0 8 L F YN 2 L
< oohm/1608 Ri0 ¢ Cs1 1§18 E 82 g ]
¢ No Mount sasiieds o - R o2 TSLE5T6PRE z
l 4TpF/50V/1608 u§ UE o3 DUy LI IV V33N
§] d 8%
< 0.812x (1+(115K/8. 25K)) = 12.13V < ~ NoMount v 0,64(1490.9K/20K)=3.327v
. =
Figure 4-2 DC-DC EJR[E ¥4
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4.2 DC power line~DC-DC EiREIFE D A HEIK

DC power line 7> & DC-PLC 7~ — R 120> DC-DC & [EIE 12 H2kt 3 5 A S [E1#E 6 2 Figure 4-3 12~ L E T,

DC power line Dfffa#E 47> 5 DC-PLC A — R _EOERELEZ £ T 586, DC-PLC DA A VB —F
A5 DC-DC &EIREIFED AT A B —H U ADEEEZ T 720K 512, DC-PLC DHAfA » E—F A%
WHZEEZEMELT, A E—=F 2T vX—EE (L4, L5) ZHATLZEZHRLET, 61T
PLC {557 DC-DC EIFRFIBMANC R L2 52 /WK IChRETH 2L A2#HMWE LT, L4, L5, BXOC39 T
BT 20— AT 4 VEEBHATDHEEHERLET, /=X AT v X—[EEOFH] % Figure
4-4 1R LET,

L4, LS DA > &7 2 AEX, DC-PLC ZIEHATIA » E—HF 2 AN 1~1.5kQ T&;é L EEBIE
JRIEERI DA > & —H 2 A DC-PLC ZfGEA NI A B —F 2 R B e H 2 70 K 9| ﬁiﬁﬁﬂ{ﬁéﬁ 12
BT DHA U E—H U A% 2FICHE L CWET, Figure 4-3 DATX L4, LS I 2.7mH Téb%)@f\ i
ZIE, 150kHz B DA B — & v A 73k e 720 97,

Z;, = 2nfL =2 x3.14 x 150kHz X 2.7mH = 2.54k(}

7238, DC Power Line (285t 415 DC-PLC #5200 v 27 A OB 4z L - T, DC-PLC &
iA=L AT L £, FDizd, BETHY AT L E DC-PLCAR— ROBREIRE 12 & B L, LE
WIS CCRHMliZ T > 72 EC. ZLEZRET HLERH Y 7,

F7-. L4, L5 & Q39 THERR T 2 e — "2 7 4 W ZDH v A7 EEEIL., D X 512 3.06kHz & 720 |

NB-PLC OfF 58 (35kHz-500kHz) (Z%F L, + RV MEIZZ2 > TWhET,

feutos = 1/2mVIC = 1/(2 x 3.14 x \/(2.7mH X 1uF) = 3.06kHz

AV E—S R Ty \—[E B4
2.7mH/350mA
12.7mm x 12.7mm ./
JP13 e ——————————
: 112 [ /\/\/:j\ 1 R
3 PWRP 12 | 2.7mH/350mA H 12
FFC-2AMEP1 | SRR1208-272KL 3 . ; g
! 21 AC  + S LC41
DC power line : cn::% : 100V 0.8A o::é “T~EEEFK1J101P bc-bC
! g i1 EH 2 gl : 100uF/63V
JP15 1 5 =1 S
- 1 2 ! 2 1 1 HDO1-T <~
3 PWRN 12  2.7mH/350mA H %7
FFC2AMEPT  \SRR1208-272KL /
BLO drai D12:DC /RT—S5A  DIBENRELTEZIETESLIIZDI2EHEALTILNS
circui - N RSN 2
J13, J15: FHBDEE L. JP ZHHEALTLSA. HEICIEL THIBRATEE

Figure 4-3 DC power line~DC-DC EJR[EI#E D A 7701 B4

V(out2) pans Vi{inp2)1{V2)

10dB-~
odB-== |
AodBA 1\:\mw-g
= £l
~30dB 1000}
£ -s0d8 o7
O 5008 2
-60dB- z 1004
-70dB a i
-80dB-{ E 10 |
-90dB- ; b : : i t , ; H i i i
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-110d8 T 1 T
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(a) Fig.4-3 DAL —Z U AT v/ — Al OAG R (b) Figd-3 DA VB —F U AT v /=R DA > & —F o 25t

Figure 4-4 Fig.4-3 DA > ¥ —X 2 AT v —[a]i& O]
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5. DC-PLCHR—F® GND RUERDPCB L1 7Y MBS FXEEH

GND 2 — B 5 EEEE

5.1.1 GND 5a{b BN, HBEGREICET 2 EEFR

DC-PLC A" — R PCB EMiE. 4 BRERROERZHELE L £7,

> 1BIHMERREE L. 22TV 54531 GND sl » E - (575 0BED %, GND /N7 — U THD 5

> 2%, (E50BE. GND sk - /A Xk, &’%@7‘_&) GND J& DR 3 %

> 3EIEERE & L, /A X, BEAD T DITE S HIIC GND 23 % — o OFLE % L

> AEIHEFRE L L, 22V TS E4r1E GND %ﬁft TN - (E BB %, GND /¥ — L THLYD 5
R9A06G061 & ISL15102 DEHIZ & 5 exposed die pad(PN#h T GND (ZH%#¢) & #5#i 925 GND /N ¥ — 2 %
g, 2)E, 38, 4J8ICAE L, &8O GND /3% — % via hole THifit L C< 72 &V, GND /X% —
NTIETE 57154 < @ via hole (HESE : hole £5: 0.3mm, R9A06G061:12 pes LA E, ISL15102:9pcs LA E) %
Bl L C< 72 &V, Figure 5-1 (2 DC-PLC A" — R @ PCB JEg##i&E & GND "% — 2 Ofil R LET,
1JE Tl EWEEE D 572, ISL15102 @ Exposed die pad 136 7) 1 J§D GND 7' L— > & #f5¢ L C
<7Z&awv, (1 Eo#kell 4 Figure 5-2 IR LET)
2 B GND & Tlix. RIA06G061, ISL15102 @ Exposed die pad & PCB £ GND AR 1~ DREH % |
AL—ANZHHE L TL T2 &, 2 @8kl % Figure 5-3 1R L £ )
3 JEOEJRE TIEL. RIA06GO61, ISL15102 ™ Exposed die pad & 5 X415 via hole ¥ KO8, TX 7]
/RX )\ﬁ@ﬁvﬁﬁ%&@%mﬁm L HR DRI, M GND /X & — A fdE LT < I, GEO
Bl % Figure 5-4 IR LET)
4J8TlE, GND /R — U PIEGEFHI B W CTRICEHEEIC 2 Y £97, L0 EWERE2 @ 5%, GND
B = DFER AR £V RIA06GO61, ISL15102 @ Exposed die pad Z GND /3% — > & 55t L T <
72&\, Z LT, ISL15102 @ Exposed die pad & PCB = GND ##5 1~ DR B PNIZ i E 4 23 R &
NI A L—RZHHE L T2 &V, (4 8 OB % Figure 5-5 1r LE9)

(BEH: 2515 0 Power Amp T % ISL15102 13, ARAM IR D E(F R KB D %, ISL15102
@ Exposed die pad & GND /X ¥ — > O N E Y] Tl & | BMEWENES D £3, 25T 5 &,
ISL15102 D% —~ /Lo ¥ v MU UBEREIC R Y | BRI E I 2 REER S0 £77, )
PCBD7 — "NV =2 %F = v 735, HamERLIM T 25— h~ X7 (paste mask, paste data)lZ
BT, RIA06GO61 & ISL15102 DJfikEAH exposed die pad I Y)72 /8% — U BELE STV D 0%
Ml T 52 EAHLEL 7, GAEMIX Figure 5-6 L T 723 W)

EHETHDL 1 EL 4BORMEMERILGND X7 —> TH®H T ZE, {HL, GND /¥ — 23/
SREMNT T RO AN =N BGAIL, EELZ GND THD 2L EIIH Y XA,
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R9A06G061 DC-PLC TR_ Fégﬁ'jj’r F Eﬁé‘fﬁ’r K

R9A06G061

<+— GND pattern
Layer-1 (Signal layer)
Layer-2 (GND layer)

50
/ 0000 [ Layer-3 (Power supply layer)
/ / $5600 Layer—4/(SignaUGND layer)
Via hole

Figure 5-1 DC-PLC R— K ® PCB J#&i& & GND /3% — > Dl

2|1 GND 38k K OB KR & LT,

N ISL15102, R9A06G061 @ Exposed die

o pad I, via hole M HELEDIE V) | FlE S
nNTW5A,

Layer-1 ®

o 1 B DZENT W5 E45C GND

”[, NE—=UPHED LTV D
> DC-DC [6]i#% & AFE-TX DI §
=8 GND 1A

GND 5tk OV # R & LT,
ISL15102 @ Exposed die pad I%, 1J& |
T% GND pin(10, 22pin)Z /L. GND |
NG =TT D T & R AR

e 1BDOZENTWVDEFIZ GND X% — U m#b 5TV d

o GND Bt K O 3% & LT, ISL15102, ROA06G061 ¢ Exposed die pad (. via hole 23 ESRD@ v [ZEBEB SN TV 5,
1SL15102 @ Exposed die pad iZ. 1 /& T% GND pin (10, 22pin)Z /- L. GND /8% — kT % Z & 2 HESE

+ DC-DC [m]# & AFE-RX & O Y . DC-DC [Al# & AFE-TX i GND /{7 — > R fFA STV 5,

Figure 5-2 R9A06G061 & ISL15102 ® Exposed die pad & GND /X% — > OE#iH (1 )8)
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R9A06G061 DC-PLC 7R—

\\_

REHA R

GND 7 —» LHHR SN TV D,

« ISL15102, R9A06G061 > Exposed die pad 7>5 PCB £ GND fit:

Layer-2 I -
N
f=o
. ol
b o:"‘ :
b o, -
R )
= -
I
1 P
CN2/CN3/CN4 I 1
HEREEND — I
GND f{iik I, [ - PCB k0> GND fita% %%m@ﬁﬁz _
P SRS BT & B 0> GND
- L. "o- S0 NE—URRA L= RTER SR
’ .:Oo o . 70 NQAYS) o
Ia GOQ IU ’ 8 A 5 EE o o - 0O
~ do . Y = # °
o . >
. .- (J -4
+ GND sﬁ{t&(ﬁﬁz?ﬂﬁ%& L. ISL15102, R9A06G061 ¢ Exposed die pad . via hole 23HEZED WCELE S, XK

Kb -~ DB Z B JE T R ERIED GND /3% — iR

AL— AR EINTWD

Figure 5-3 R9A06G061 & ISL15102 ® Exposed die pad & GND 23% — > O##iehl 2 J8)

CEEEEEEE el
° ° 60 00 o (J

2 %%vmpmorg o
ooooo- e |’ -

& TXRXEH & DR
Fez A % 2y, FEIR
e GND s —v
i q

AVDD(12V)E AR /g
|

0000

O,
—

« 3™ ISL15102 ® Exposed die pad #HIHEk: S L5 E51C GND 87 — U A 5 TW5, Z DK TiZ, RIA06GO61 D
Exposed die pad ¥, 1.1VIZZ2>TWHA, ARETHIUL, GND RZ—2 LT 5DONREE LY,

« PLC TXE 5 H/RXAE 5 A OB, /A RD%\ AVDDA2V)ER/SZ — o & 85 E BT 5 7- 912, GND /8% —>
MELE SN TWD(FHOED)

Figure 5-4 R9A06G061 & ISL15102 @ Exposed die pad & GND /% — > O #5461 (3 J&)

R30AN0451JJ0130 Rev.1.30
2026.10.01

Page 21 of 37
RENESAS



ROA06G061 DC-PLC /R— FE&EtH A K BEAHA K

Layer-4

4 JEDZENTWDED
M GND /34—

I . S pEB LTS
CN2/CN3/CN4 | A : _ 2
RIS —1 _ . & 0 ISL15102, RIA06GO61 0 Exposed die

GND fHIk ¢ . : . i pad 75 PCB @ GND A&+~
: : : L OHEVEMEEBE TN E RO

GND /% — U R ST 5

¢ 4FDZENTVBIRIC GND 84— 3l 5T 5

« GND b K Ot & LT, ISL15102, ROA06G061 ¢ Exposed die pad i3, via hole 23#ESEa v ([CHE S L, &
GND 7 = LR SN TN D,

» ISL15102, R9A06G061 @ Exposed die pad 7> PCB > GND a1~ 2 Z T R & REKE D GND /X7 — U H3
RSN T3,

Figure 5-5 R9A06G061 & ISL15102 @ Exposed die pad & GND /X% — > D41 (4 J@)

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

RIA06G061 2 (N ISL15102 @ Exposed die pad Dii531Z Paste Mask data 23852 L2 fifEi8

* PCBOT— NU—2%F =y 73T HBE EmEEICHERT 54— b~ A7 (paste mask, paste data)lZ3\ T, RIA06G061 K

TNISL15102 @ Exposed die pad I 0) 72787 — U BEE STV A 0 OEREHERE L £,
o RX—2Z b~ A7 (2 RIA06GO61 K TN ISL15102 ¢ Exposed die pad ~HEfE T 5 /3% — U TEE L 72V v &, ROA06G061 &
ISL15102 7% GND (Z#5fit SN2\, TERRLEIC/RY £9°, F7z, ISL15102 OFEEREL 720 | ISL15102 D —< /L
Ty MU UBERRIC LY | B EAWHERIC I E L LET,
BT D~ A7 N—A b~ A7 LA GTP,GBP 72 E (AN CCHEAT 5~ A7)

GTP : Top Paste Mask
. GBP : Bottom Paste Mask

o HRARUF =D BRI SINTH—N—=T 7 AN, XA RI AT DT —EREEN TN RN ELH Y ETOT, 20

BN F—ICFE D= h R DT —Z 2 ER LTI &N,

¢ R—=RA MV R LEEZRLTWPCBH~AZT—F L LT, YLF =R NHY E ¥ (solder mask, :lH~v A7 , LY R hT
—HRELMIND L b H D), YN —v AT TENRERHCOAEHT 5O T, FHISL TRIER—A M~ AT %
EHLET,
o YNVH—< A7 PEAET GBS,GBS ¢ EEMIERHCE AT D2 7)
. GTS : Top Solder Mask
. GBS : Bottom Solder Mask

Figure 5-6 M FEEIZFHEH T 5 ~X—R b~ R 7 (paste mask, paste data) DFEFEH
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R9A06G061 DC-PLC R— REEEHH A K et R

5.1.2 F DD GND R — BT AREEEIE
- TUHXNMEEDGND £ T {50 GND &3t NZ GND XY —2 LT 2 L AHELE L £
KR

Figure 5-7 IR THRIZ, A VX T X U ADFIZGND 2R& — 0%, BLELZRWERIZL TS 7Z&0, GND

NG =N A ADFERNRRIET RN H ) 97, (] - EIREEE, EEMA 7 V2 IERT 51>
HU 2R E)

The GND pattern under the inductance must not locate it.

Figure 57 A ¥ 27 %2 TF®D GND R¥ — DEREIE

52 ERAF-VICETIEEFHE

Figure 5-1 {Z7R 34k, DC-PLC AR — R PCB EEM DO JERERK CEIRE 2k 32 2 & 25 L £ 97,
EBIREIL, DC-PLCA— RTHEHLTWD 1.1V EJRER, 3.3V ERER, 12V ERERAZAEL., &

TRGESK & A2 75 % (A3 L 72 OVESR IS GND /8% — U ZEdET % 2 & 2 H#E%5E L £ 97, Figure 5-4 I[ZEFE D
Bl &~ L ET,
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6. Power Filter board %5451

Power Filter board %, DC Power Line FOHAEEIRCMD T AT LD A o BE—F U ZANERWGAIL, ZFE

L72 DC-PLC #EH T 5 7-0I2fEH LE$, Power Filter board X, LA FD 2 >DOMEREZRMAE L £97,
A =X AT v s3— : Power Filter board ZffiA$ 5 Z & T, AffA v =X 2% LIFHZ LT
DC-PLC DEEE HORELALE, WEMEL M LS ET,
2 —/XA 7 4 L% : PLC 5575 DC Power Line EOFGEFRCM D T AT MIEBEE G 20N L )1
0—/SA 7 4 VA TPLCIESRDEZMEIL, VAT LABK~D ) A XOEBELE, ﬁmht@ﬁ%
HERF L E 97,

Figure 6-1 |Z Power Filter board D[a[& {5, Figure 6-2 | Power Filter board O4FME45], Figure 6-3 |2 Power
Filter board D G 27~ L £ 4, Figure 6-1 DA L E—F L AT v/8—L LTDOA LV E—F L ZAEFHF TS
&L L201, L202 DA U F T Z U BN ImH Th D Z Evh, ffilE LT 150kHz KED A > B — & 2 A Z 13K
K& EF,

Z; =2nfL =2 %X 3.14 X 150kHz X 1mH = 942/)

7238, DC Power Line EIZ#%#i 415 DC-PLC #5270t 0 v 27 A OB 4z L - T, DC-PLC &
A v = ZIBL L £, FDid, BETHY AT L E DC-PLCA— ROFREIRE 12 & B L, LE
WS CCRHMli 21T 72 BT, ZLEEZRET HZHLERH Y £7,

F7-. L201 & C201 THER T 20— "R 7 4 W H DO H v A7 @B, R D X 512 1.59%Hz & 720
NB-PLC Ofg 54 (35kHz-500kHz) (Z%f L. + RV MHEIC /2> TV E T,

feutors = 1/2mVLC = 1/(2 x 3.14 x \/(1mH x 10uF) = 1.59kHz

00—

L201
01 ImHRA
CN202 10uF/100V TP201  CN201

PWR_OUT
JP201 (PLC)

PWR_IN

L202
TmH2A

JP202
Figure 6-1 Power Filter board M [=] 34

Viout1) o Viinp)Iiv1)

-

Impedance[ohm]

oo | 7 Feobena 1 BN

) i i 1
1KHz 10KHz frequency 100KHz 1MHz 1KHz 10KHz frequency 100KHz 1MHz

(a) CN201 U5 iR R R (b) CN201 26 oA B — & R
Figure 6-2 Power Filter board O %44
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REHA R

SESTDJQ;; JTAG DC-PLC board DC-PLC
CPX EEEDZE_ |\ board
Level PASRBNE—R | AL
RX651 | u || 8 m b shift o ™~
el 1 | EE | EE:: M olgs
poare SPI L DC Power
E'II 3 Line
% |2z
- o | uART :_l: RIA0BG061 | b
(o= m (CPX4) |
UART |3 B gsT
RS *8 angujnn,
RX651 T @l clk mm
CLK. : HE ™
SW gl & T .
8 8 o 1 L]
| | 33V gl 2 o -
[xtal ] [ED] USB/UART | [ Reset = ISLES415 AE  upasecs e I C O
Use IC 74 3.3V 12V > 3.3V DC_IN = 12V /
| | @ PLCMCU CRHE DCDC (-l})([:}
Reset . Power
USB sSwW Power Filter board Supply
16V~48V
Figure 6-3 Power Filter board O F #il
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RIA06G061 DC-PLC R— K5t A4 K R Ao K
7. [EIRgEEHHI

- RETEFARH AT L7 hr =27 Z® DC-PLC #fi% > ~ RTKOEE0009D01001BJ D[AIFKa%FH] & L
TEEITRLET,

c 2ENDLAEONE EAREORIBEERFGI TR LIGEIT. 2ENL 4EONFEEILLTIEEN,

© 7.1 B[Rl R FHB(Figure 7-1-Figure 7-8), 7.2 HilZ Bill of materials ™ fi(Table 7-1-Table 7-5)IZ7~ L %
7T

71 [E] B& 5% 5141

vgD_RoM
BN
éf % i
. . R63 A~ OohTI1608 -
XA 1s0 oD I ou sc
W scK R 0 & c2
RTZ5SFO8TE-55M <| & 0.10F150V/1608
5|8 Hi b s
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sRow 1 s | 0
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. 1 1
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1 3
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g ca N o g
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8 et | < s
J; 1@SSE_E
B NRS0TSTARTUNGHY
35 ! b4
; o GND  SWO [F—X
u2 OND _n8RST Tonmi 6%
i Il ~ FTSH-105-01-L-DV-K
IREINEEREE
e 83
avo— 3z ¢
C74{ ‘7 GPIOS 1 20 P 7
0.1uFI50VI1608 59105 o - | dlramamizies 4,
o e al] it m— 9o o
oo e 800T! 7 ——Foor— 65—
FFC-3AMEPT 4 OVDD33 BOOTO 75— 0.1uF/50V/1608 z< =<
£ 0-1uFoviteos oot ovont [ p— ] g
1 epio7 AVDDIST DVDD33 [ SSWC v 3 &
sRomss 2| 1 v TOUN SWC [ N < < PP PP
—SRoMss 2 o TOUTP SWO [ Sl 2 2 e B2 g2E
. T e P9 T3 5Po8 15 15 |5 “oy “o,
FFC3AMEP1 J7 0.1UF/50V/1608. RXNN P8 Ti 8t
— s & PERE CER 2 2
' o b 5 § g
e s o s« Bk w IS
3 3 H 3
FFCIANERT - 4t Z ERE
3 %98 onopan 2
sows 1[5 3 RE Ll < R4, swo
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o uersovens av o mmnvmeoi
pes - — L=
800! s F\ 4
b < o i
s X ONoz_Boon S50 5 89 of snralvC2coToCKR
/N 5583000 1-2:H [TsT
nEng R3 3!
ReAT N7 aTisueos 23:L U
swio
*—o. . SILK 2
YN Sozgoon BOOT1 v = -
ssssH000
R10 31 2
g B <
P1: UART XD P1:SPL_SO 15 18
P2 : UART_RXD P2 : SPLSI -8 35
P31 NC P3 : SPI'SC 52§ S
P4 : DENB P4 : SPISS S
P51 RXSATT P5 : SPREQ BOOT MODE SELECTION
P6 : SROM_SO P6 : NC UART : BOOT1=1, BOOTO=1
P7 : SROM_SS P7:NC SPI_: BOOT1=0, BOOT0=1
P8: SROM_SC P8 : TXENB SROM : BOOT1=1, BOOT0=0
P9 : SROM S| P9 : RXSATT TEST : BOOT{=0. BOOT0=0

Figure 7-1 DC-PLC board (R9A06G061 peripheral circuit)
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R9A06G061 DC-PLC

FEREtHA K

BREt A K
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° £ 20K 658 K08
R3 S
W g1 &
ulm;
™y :
RSATT AFE_ G T Riroozemite
R3% sws o_3 AT oumy
2
- o s || ‘
Slonm/5%/1608 0.022uF/50V/1608
o sat oure
5
- car ||
o Blahn/E/1008 0.022uF/50V/1608
Bl sS55222700
agv
8 e 2
c1 a
o on
5| sAtsisowe
E
(1A wiring)
168y 4.
silk
2.7mH/350mA H2 1-2 LINE POWER H3
127mm x 12.7mm 008 2-3 EXT POWER o8
e [} [e) i
, L u I | nepserzie
s e P —nens g
FFC2AMEP1 'SRR1208-272KL 2 b1z ‘ “ 8 T 8§ g
g s § seie N g ¢
£ g Lea Froanept Sol 3
—: 5 =Eeagor C = ]
H sTs T000FlB3V 0T &
5 3|5 5 5
w15 2 2 2 3
| . 5 3
FFOZAVEP!  SRRIZ0272KL
res
Oohmt608
No Mount
™ 12V/0.1A
HK S GeRe
AXDD
s v
S30HI0.46mA T0ut0.88A
g H 9 s S Somiteos 3.3V 1.043MHz 0.5A
3 = i D13 k] ‘
E<g 3 g vas H
£<s ER & orisieo : 8
BsT 3 < 35 J = w2 2 L3
o K o108 . . ;=
2 | § 4 5 | o 11 2 10§
3Lg e sw . swe  cowe 23 |°s
8 f
H s \ 80| 8001
H Fe mo N L [ ueioutes s H
- R68 MP2456GJ 115K/1%/1608 SML £12VBW 22uH10.54A, VIN 2 2
oohm 1608 Ra0 Cs1 ou ' 5 nse H g
8.25K1%01608 & T g NRRabRTZZWY g
No Mount 1sglsg ] Bl
aTpFISOVI1608 T35 Fene g 8
88 |28 g 8 g
8¢ |88 S 2
0.812x (1+(115K/8. 25K)) = 12.13V 5 5 R ISLESATSFRZ T
EH s
o BES VOUT: 0.6%(1+90.9K/20K)=3.327V.
gas v 55
R 11608
No Mount
3.3V/0.15A

Figure 7-3 DC-PLC board (DC-DC power supply circuit)
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R9A06G061 DC-PLC 7R—

FEREtHA K

BHAAR

%us
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mmJ
H
B
2
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O
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26 BOOTOK—RE RA608 P2 BOOT) yocs - veen z Q
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Figure 7-4 DC-PLC board (PMOD interface circuit)
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Figure 7-5 DC-PLC board (USB-serial circuit and RESET circuit)
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7.2

Bill of materials D5l

Table 7-1 DC-PLC board (1/2)

Quantity Reference KIND Parts Name Manufacturer Remark
1 CNI CONNECTOR FTSH-105-01-L-DV-K SAMTEC
2 CN2,CN3 CONNECTOR XWA4C-02E1-V1 OMRON @ SPTQ’Z@X'CSI;O (Phoenix
1 CN4 CONNECTOR PI-202A CuI
1 CN5 CONNECTOR UX60SC-MB-55T HIROSE
2 CN6,CN7 CONNECTOR XG4H-1031 OMRON
C1,C2,C4,C5,C7,C9,C10,C
11,C13,C14,C15,C19,C22,
€27,029,C34,C35,C43,C4
44 ‘éfégféifézscgzggéf CERAMIC CAPACITOR CC0603KRX7ROBB104 Yageo (1%) 0.1uF/X7R/50V/1608
€69,C70,C71,C72,C73,C7
4,C75,C76,C77,C78.C79,C
80,C81,C82
1 3 CERAMIC CAPACITOR C2012X680J226M08SAC TDK (1%) 22uF/X68/6.3V/2125
1 C6 CERAMIC CAPACITOR C0603C33113GACTU KEMET (1%) 330pF/C0G/10V/1608
2 C8.C68 CERAMIC CAPACITOR TMK325B7226KMHP Taiyo Yuden (1%) 4.7uF/X7R/25V/2125
8 C12.c2 13”%2336’,%3512’(332’(33 CERAMIC CAPACITOR CGA3EIX7RIE105K080AC TDK (1%) 1uF/XTR/25V/1608
2 C16,C17 CERAMIC CAPACITOR CGA3E2C0G1H472] TDK (1*) 4700pF/C0G/50V/1608
2 C18,C20 CERAMIC CAPACITOR CGA3E2C0GIHI120J080AA TDK (1%) 12pF/C0G/50V/1608
1 C24 ALUM CAP EEHZCIEI01XP Panasonic
2 C25.C30 CERAMIC CAPACITOR CGA4I3X7RIE105M125AB TDK (1%) 1uF/X7R/25V/2125
3 26,C28.C39 CERAMIC CAPACITOR 22201C105KAT2A AVX (1%) 1uF/X7R/100V/5750
2 C37,C38 CERAMIC CAPACITOR C1608X7R1H223K TDK (1%) 0.022uF/XTR/50V/1608
3 C40,C42,C48 CERAMIC CAPACITOR HMK325BJ475MN-TE Taiyo Yuden (1*) 4.7uF/X5R/100V/3225
1 C41 ALUM CAP EEEFK1J101P Panasonic
5 C45,C46,C53,C54.C57 CERAMIC CAPACITOR TMK325B7226KMHT Taiyo Yuden (1%) 22uF/XTR.X5R/25V/3225
1 C49 CERAMIC CAPACITOR C1608COGIHI01J0S0AA TDK (1%) 100pF/C0G/50V/1608
1 Cs51 CERAMIC CAPACITOR CGA3E2C0G1H470J080AA TDK (1*) 47pF/C0G/50V/1608
1 C55 CERAMIC CAPACITOR GRMB32DR71E106KA 2L MURATA (I*) [0uF/X7R,X5R/25V/3225
1 C36 CERAMIC CAPACITOR C0603C471J3GACAUTO KEMET (1¥) 470pF/C0G/25V/1608
1 Dl DIODE BATS54SFILM STMicroelectronics
4 D2,D3.D4.D5 DIODE ESIB-13-F Diodes Inc
2 D6.D11 DIODE BAT54SDW-7-F Diodes Inc (2*) BAT54SDWQ-7-F
2 D7,D8 DIODE SMAJ5.0CA-TR STMicroelectronics Recommended by
STMicroelectronics
1 D12 BRIDGE DIODE HDOI-T Diodes Inc
1 DI3 DIODE DFLS160 Diodes Inc
1 Dl4 DIODE RCLAMPO502BATCT Semtech
2 FLF2 FILTER NFE31PT222Z1E9 Murata
JP1,JP2,JP3,1P4,]P5,1P6,IP
12 7,150,101 LIPL2.IP14 CONNECTOR FFC-3AMEP1 HONDA (1%
3 JP13,JP15,JP21 CONNECTOR FFC-2AMEP1 HONDA (1%
2 LEDI,LED4 LED SML-E12M8W Rohm
2 LED2,LED3 LED SML-E12V8W Rohm
1 Ll INDUCTOR NRS3015T4RTMNGHV Taiyo Yuden (2%) VLS3015CX-4R7M(TDK)
2 L4,L5 INDUCTOR SRR1208-272KL Bourns Inc
1 L6 INDUCTOR SRN3015-330M Bourns (2%) VLS3015CX-330M (TDK)
2 L7.L9 INDUCTOR SRN3015-100M Bourns (2%) VLS3015CX-100M (TDK)
1 L8 INDUCTOR NRH3012T220MNV Taiyo Yuden (2*) LQH3NPN220MMEL (Murata)
1 PMODI CONNECTOR PPPC062LIBN-RC Sullins
2 PMOD2,PMOD3 CONNECTOR TSM-106-01-L-DV SAMTEC
3 RI,R2,R16 RESISTOR RK73B1JTTD330J KOA (1%) 330hm/5%/1608
2 R3.R10 RESISTOR RK73B1JTTD472] KOA (%) 4.7K/5%/1608
4 R4.R6.R11.R15 RESISTOR RK73BIJTTD2R4] KOA (1%) 2.40hm/5%/1608
1 R5 RESISTOR RK73B1JTTDI100J KOA (1%) 100hm/5%/1608
4 R7.R23.R32.R45 RESISTOR RK73HUJTTDI00IF KOA (1%) 1K/1%/1608
1 RS RESISTOR RK73BIJTTD162] KOA (1%) 1.6K/5%/1608
1 RO RESISTOR RK73BIJTTD561] KOA (1*) 5600hm/5%/1608
2 RI2.R14 RESISTOR RK73HIJTTD8201F KOA (1%) 8.2K/1%/1608
1 R13 RESISTOR RK73HUTTD7501F KOA (1%) 7.5K/1%/1608
2 R17.R24 RESISTOR RK73BIITTDI12] KOA (1%) 1.1K/5%/1608
2 RI8.R25 RESISTOR RK73BIITTDIG61] KOA (1%) 1600hm/5%/1608
5 R19,R26,R30,R31,R42 RESISTOR RK73H1JTTD2002F KOA (1%) 20K/1%/1608
R20,R28,R33,R47,R48 R4
9 6.R50.R5 RS2 RESISTOR RK73B1JTTD105] KOA (1%) 1M/5%/1608
R21,R44,R53,R54,.R55.R5
8 7 RS8.R62 RESISTOR RK73B1JTTD513] KOA (1%) 51K/5%/1608
2 R22,R27 RESISTOR RK73HIJTTD3901F KOA (1%) 3.9K/1%/1608
2 R41,R29 RESISTOR RK73B1JTTD104] KOA (1%) 100K/5%/1608
2 R34.R56 RESISTOR RK73B1JTTD103] KOA (1%) 10K/5%/1608
1 R35 RESISTOR RK73HIJTTD9092F KOA (1%) 90.9K/1%/1608
2 R36.R37 RESISTOR RK73B1JTTD510] KOA (1%) 510hm/5%/1608
1 R38 RESISTOR RK73H1JTTD8252F KOA (1%) 82.5K/1%/1608
1 R39 RESISTOR RK73HUJTTD1153F KOA (1) 115K/1%/1608
1 R40 RESISTOR RK73H1JTTD8251F KOA (1%) 8.25K/1%/1608
2 R46,R60 RESISTOR RK73B1JTTDI01] KOA (1*) 1000hm/5%/1608
3 R59,R61.R71 RESISTOR RK73B1JTTD512] KOA (1%) 5.1K/5%/1608
4 R63.R64.R66,.R75, RESISTOR RK73Z1JTTD KOA (1%) 00hm/1608
1 R74 RESISTOR RK73B1JTTD220] KOA (1%) 220hm/5%/1608
5 SW3,.SW4,SW5,SW6,SW7 SWITCH 5555222700 ALPS
(1*)Equivalent product can be changed
(2*)Alternative product
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Table 7-2 DC-PLC board (2/2)

Quantity Reference KIND Parts Name Manufacturer Remark

1 SW8 SWITCH SKQMBBEO010 ALPS

2 SW9,SW10 SWITCH SSSS213000 ALPS

2 TP1,TP5 TEST PIN HK-5-G-Black MACS

3 TP2,TP3,TP4 TEST PIN HK-5-G-Red MACS

2 TRI1,TR4 TRANSISTOR MMBT3904L RFG Taiwan

Semiconductor

4 TR2,TR3,TRS,TR6 TRANSISTOR BSS84,215 Nexperia

1 TR7 TRANSISTOR RK7002BMT116 Rohm

1 Ul IC AT25SF081B-SSHB Adesto (2*) W25Q80DV SNIG(Winbond)

1 U2 IC RIA06GO61GNP Renesas

1 U3 IC ISL15102IRZ INTERSIL

4 U6,U7,U8,U9 IC SN74LVC2T45DCUR TI

3 U10,U12,U13 IC SN74LVCIT45DCK TI

1 Ull IC FT232RL FTDI

2 Ul14,U16 IC SN74LVC2G07DCKR TI

1 Uls IC BD5228G-TR Rohm (2*) BD5228G-2MTR(Rohm)
Specify the specifications
(16MHz,CL:8pF, Frequency
tolerance:+10ppm, Frequency

1 Y1 CRYSTAL DSX221SH Daishinku characteristics over
temperature:+15ppm)
(2*)(3*)NX2520SA-16M-CHP-
CSW-19(NDK)
4

(2*)Alternative product

(3*) For NX2520SA-16M-CHP-CSW-19, it is necessary to change the constants of the external circuit (R9=2.2kQ,

C20=12pF, C18=15pF).

(4*%) CX2520DB16000DOFLJCC (Kyocera) has been discontinued.

7.3 RX651 MCU board
Table 7-3 RX651 MCU board
Quantity Reference KIND Parts Name Manufacturer Remark
1 CN301 CONNECTOR PPPC062LFBN-RC SULLINS
1 CN302 CONNECTOR UX60SC-MB-5ST(82) HIROSE
2 CN303,CN304 CONNECTOR XG4C-1031 OMRON
1 CN305 CONNECTOR XG4C-1431 OMRON
1 C301 CERAMIC CAPACITOR GCMI88R71H224KA64 MURATA (1*) 0.22uF/X7R/50V/1608
2 €302,C303 CERAMIC CAPACITOR C0603C300J5GACTU KEMET (1*) 30pF/C0G/50V/1608
2 C304,C305 CERAMIC CAPACITOR CGA3EIX7RIE105K080AC TDK (1*) TuF/X7R/25V/1608
9 ?3%??‘&%?;;‘?3% CERAMIC CAPACITOR CC0603KRX7R9BB104 Yageo (1%) 0.1uF/X7R/50V/1608
1 D301 DIODE RCLAMP0502BATCT Semtech
1 F301 FILTER NFE31PT222Z1E9 Murata
1 1P301 CONNECTOR FFC-2AMEPI HONDA (1%)
1 LED301 LED SML-E12M8W Rohm
1 LED302 LED SML-E12V8W Rohm
1 R301 RESISTOR RK73B1JTTD162J KOA (1*) 1.6K/5%/1608
3 R302,R305,R310 RESISTOR RK73Z1JTTD KOA (1*) 0ohm/1608
1 R303 RESISTOR RK73HIJTTD1001F KOA (1%) 1K/1%/1608
1 R304 RESISTOR RK73B1JTTD513J KOA (1*) 51K/5%/1608
9 'fs(ig‘fg IRSSES 1}53,1;3 %g; RESISTOR RK73B1JTTD512) KOA (1%) 5.1K/5%/1608
1 R308 RESISTOR RK73B1JTTD101J KOA (1*) 1000hm/5%/1608
2 R309,R314 RESISTOR RK73B1JTTD103) KOA (1*) 10K/5%/1608
1 R311 RESISTOR RK73H1JTTD2002F KOA (1*) 20K/1%/1608
2 R312,R313 RESISTOR RK73B1JTTD270J KOA (1*) 270hm/5%/1608
2 SW301,SW302 SWITCH CHS-04TA COPAL
1 U301 1C R5F5651 EHDFP#30 Renesas
1 Y301 CRYSTAL ABM3C-24.000MHZ-D4Y Abracon
(1*)Equivalent product can be changed
7.4  Power Filter board
Table 7-4 Power Filter board
Quantity Reference KIND Parts Name Manufacturer Remark
. ~ -
2 CN201,CN202 CONNECTOR XWAC-02E1-V1 OMRON @ )swz,gjﬂx;io (Phoenix
2 C201,C202 CERAMIC CAPACITOR 22201C106MAT2A AVX (1*) 10uF/X7RX5R/100V/5750
2 1P201,JP202 CONNECTOR FFC-2AMEPI HONDA (1%)
2 1.201,1202 INDUCTOR AIRD-03-102K Abracon
1 TP201 TEST PIN ST-2-2 MAC8
(1*)Equivalent product can be changed
(2*)Alternative product
7.5 PMOD conversion board
Table 7-5 PMOD conversion board
| Quantity | Reference | KIND | Parts Name Manufacturer Remark
2 [ PMOD2,PMOD3 [ CONNECTOR [ TSM-106-01-L-DV SAMTEC
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    f  c u t o f f = 1 / 2 𝜋  L C = 1 / ( 2 × 3 . 14 ×   ( 1 m H × 10 u F ) = 1 . 59 k H z


    Z  L = 2 𝜋 f L = 2 × 3 . 14 × 150 k H z × 1 m H = 942 𝛺


    f  c u t o f f = 1 / 2 𝜋  L C = 1 / ( 2 × 3 . 14 ×   ( 2 . 7 m H × 1 u F ) = 3 . 06 k H z


    Z  L = 2 𝜋 f L = 2 × 3 . 14 × 150 k H z × 2 . 7 m H = 2 . 54 k 𝛺


   G SATT = 20  log ⁡   (   R 22  R 18 + R 22 ) = 20  log ⁡   (  160  1100 + 160 ) = − 17 . 93  [ dB ]


  ISL 15102 の 電 圧 利 得     ⋯           V  O    V  I = 1 +  [ 2 ∙     R  F    R  G ]


   I  LED 1 =    ( 3 . 3 V −  V  F _ LED 1 )  R 7       で  I  LED 1 が 約 1 mA に な る よ う に 、 R 7 を 設 定 し て く だ さ い 。

