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3.3 PLC Coupler

AHiTIE Power Amp {2 NIM45001 % i fl L 7= PLC 7R— K ® PLC Coupler {Z->W COEE S 2500 L £

—é‘o
-+ NJIM45001 i 9 5854, 1:1 PLC coupler i ff L T< 72 &0,

#E4E> PLC Coupler 1, T60403-5032-X102 {272V 37, ARIB DA, HI3TXL L AIRE T,

HELE 1:1 PLC coupler(T60403-5032-X102) D#%#5if1 (CENELEC-A, FCC/ARIB, Global x}it:) % Figure 3-3
(2. HELE 1:1PLC coupler(H93TX1) D#5#if] (ARIB %fii) # Figure 3-4 [Z/n L £ 7,
I B2 OB T 5L &3O S 2 S 5856, Table 3-1 2R3 #ESE(LAE D 1:1 ¢ PLC Coupler

ZFEIRL TS EE N,

NJM45001 + 1:1 coupler(T60403-5032-X102) % f# i L - 454

AVDD
(e}

Max peak
*| @ current 3A

KDZTR16l

x p
D1
ES3AB-13-F ]K
FFC-2AMEP1
<

L4
6. BuH/3.7A2

A
D2

C26

I

LINE 1,

FUl 34032 0277

Fu2 340%0283

%

AN, .
| NRSB040T6R8NJIGI o
10uF/50V/3225

D3
ES3AB-13-F

D4
SMAJ8.5CA

A

R20
1200hm/5%/1608
1M ohm/0.5W

NEUTRAL

Y

2A AC250V/VDE

8A AC250V/VDE
g

ERZ-E14A471
-

Vth=470V

tro

2lo

1uF/50V/1608

S

C30

RXFILIN

RXBPF

‘RXF\LOUT

CCT2302-0771F

Figure 3-3 #£32 1:1 PLC coupler(T60403-5032-X102) D #5451 (CENELEC-A, FCC, Global %))

NJM45001 + 1:1 coupler(HI3TX1) Z A L 7= B4

AVDD
o]

Max peak
current 3A

K

x

D1
ES3AB-13-F ]K

T

KDZTR16B

FFC-2AMEP1

A
D2

NEUTRAL

1o/~\/32

4A AC250V/PSE

Vth=470V

FU23403.0172

o

2 1o

" o ————— ~aq1
c26 6.8UH/3.7A 0.15UF/AC305V FUL 34030169
1 A~~~ 2 | T 8 | LINE 1 2
NRSB040T6RBNIGT [ | 2 LY
« 10uF/50V/3225 K] 2 1 ~lEz 2A AC250V/IPSE
2 1 > 1 “3
D3 D D4 1 1 5] u3
ES3AB-13-F - g SMAJB.5CA A | P 1 E ERZ-E14A471
S8 1 o -
xS > 1 s
S 1 H =
! T
\

1uF/50V/1608

C30

i

RXFILIN

RX BPF

‘RXFILOUT

Figure 3-4 #£4% 1:1 PLC coupler(H93TX1)D #5451 (ARIB Xt

Table 3-1 PLC coupler (1:1)DH#E3R(4%

CCT2302-0771F

CENELEC A | CENELECB ARIB FCC Global
(35-90 kHz) | (95-125kHz) | (150-500 kHz) | (150-500 kHz) | (35-500 kHz)
Inductance (Lp) >0.7mH >0.7mH >0.7mH >0.7mH >0.7mH
@primary
(secondary open)
Leakage Inductance (LI) <5uH <5uH <1.2uH <1.2uH <1.2uH
@primary
(secondary short)
DC Resistance < 0.80 Ohm < 0.80 Ohm < 0.80 Ohm < 0.80 Ohm < 0.80 Ohm
(Rdc=Rdc(pri)+Rdc(sec))
DC Bias current (I dc) > 100 mA > 100 mA > 100 mA > 100 mA > 100 mA
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34 o/ OoREHERE

NEFIRRFERE 2 FIH T 2561, B r 7 v AMH{E 5% RIA06G0O37 D GPIO2 IZ A ) L TF &,
Tr s m 2RI, Flgure3 SIRTErZ g 2ABRHER L7225 LI L TR,

PLC A — RiZH#li s b r 7 v XA O fF| % Figure 3-6 128 L £ 7,

R3 OIEPUEICEI L T, ATTETE 1-1.2mAAcFREZTEE L T 5 2, 200-240Vac DA 200kQ,
100-120Vac DHATE 100kQ & LT F &Y,

VIR T, C3 T r 7 a ABHESONEL ER VIS TR YR OFHEZ1T-> T 720,

)

)

AC voltage

(

1
1 =zbms
I

|

High

=5ms

Zero-crossing detection signal

= 500us = 500us

Figure 3-5 ¥ 1 7 n X HIE S
M T
: 2 9av-0 1 L|NEI
*d Y ] 200K/500V/2W/DIP |
J N /

PI02  K—% E hr : gg

13'2'0""1"‘ PS2561FL-1 -
| 47pF/50V/16081 $5K/5//1503 HESTRAL

Figure 3-6 £ v 7 1 AR H[EIR& DA
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3.5

RX-BPF
9 2 JER A AN D ) A XA 2 212 RX-BPF 2 [ L £9°, Figure 3-7 (T~ FH 9~ % Ja

Hetirlk o RX-BPF OEE 2B L TS 7230y,
CENELEC-A, FCC/ARIB LIS O JE % Bt 8 & fist S 402 J71%. Global(35k-500kHz) D RX-BPF % B8R L

(CENELEC-A, FCC/ARIB LI#: 0 & W ¥ 0 RX-BPF O EH A ZH L0 1L, BRIWE
HOELSEEN, )
RX-BPF O J& i #5451 & Figure 3-8 I~ L £ 77,
HIEEIAN D ) A ARKRE WA, CIL3 ZHH L T &V, #idh 2 2 MERBOT=DIZ 7 (v Z DE
S A HIR L 72 WA, 20, A0 ) A4 XOEEN DI LRI U725 A X, C3L3 IR
HEL, Ya—hFPLTHEHALTLEEN,

TLIZENY,

FIL OUT
L

-~ R2

CENELEC-A FCC/ARIB Global
(35k-90kHz) (150k-500kHz) (35k-500kHz)
R1 1200hm 1200hm 1200hm
R2 3600hm 3300hm 3300hm
L1 330uH 47uH 39uH
L2 220uH 82uH 270uH
L3 330uH/ - 47uH/ - 39nH/ -
C1 27nF 10nF 39nF
C2 39nF 5.6nF 5.6nF
C3 27nF/ - 10nF/ - 39uF/ -

Figure 3-7 RX-BPF D5k & [ E

RXBPF for CENELEC-A (35k-90kHz)

Red: with L3, C3
Blue: without L3, C3

100 1,000 10,000

RXBPF for FCC/ARIB (150k-500kHz)

Red: with L3, C3
Blue: without L3, C3

frequency [KHz]

10,000

RXBPF for Global (35k-500kHz)

Red: with L3, C3
Blue: without L3, C3

100 1,000 10,000

Figure 3-8 RX-BPF 0 J& i B4 1451
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R9A06G037/NIJM45001 PCB [EI&ERETHA K54 > PCB [EIB&EREH A4 F

36 AT 77y Trr—A2EK
ZIKEDT X, AT w7« T v T 3 —#(Step Attenuator, LA SATTIIZOW TR L 97,

SATT OFEREIL. RIA06GO37 D AT L~ULZ 2 HIRIED K EVME B F 7213 ER B AT é:mtﬂ%é
X{l:l E%ﬁ)ﬁaiﬂﬁﬁ— ;1§FIF]VC% 5 X 9 Lx{m'fmﬁ%{mﬁéﬁé & Tj—o Fﬁﬂi@ﬂﬁ'm n /J\ {III
BEroLalE., ZEBFHEEREFICEOE £im F& L9,
ZAEEEEN NS D &, AERERENEEL, ZEEFEHBT L ENNECRY ETOT, %
BRI O ZRGIET 52, ZERIEEIC SATT B2 A L T 72 &0,
SATT DOHIfHIJ7IEIZ >V T, Figure 3-9 (2R LET,
(1) 15 preamble 7 — X Z{HH LT, T Y Z "= A0 RELD L~ HEEEE T ADC H ) D15 558
ENZZREE CRMT HEF LI EBEIL TWDINENEHELET,
(2) ZEEHE TR T 21 5 L UL 2B 2 CTWEEIZ, RXSATTIE 5% 05 1ICUIE X T, SATT
OFG% 0dB 7> 5H-18dB IZYI W X 5 Z & CRIERFEFEZHESEET,
PLC AR — RIZH# S D SATT [EIEEHI & Figure 3-10 (2R L £ 7,
AFE-IC T& % NIM45001 (213 SATT [EEIIWNE S CTWE T, SATT BB OFEMRREHFIEICHE F
L CiE, NIM45001 DT — X > — b & B L T &0,

preamble data RX signal

NIM45001 R9A06G037 ‘,\"‘ RX signal strength(3{S=538E)
PreAMP f
RX-BPE -18/0dB +12dB RXPGA (1 ‘#
-18~-+60dB
_I /_\ S II 4 D-in Level
: ADC > Detect
ﬁ &
I Digital
baseband
(2)RXSATT

Figure 3 -9 Step Attenuator (SATT) DI 5

JP6IIPT Ago

Short: Cenelec-A i

Open: FCC/ARIB Max peak Max peak
P current 3A . % g current 3A

a1
g Fus swogoorr | Fuzsioyos
e Ton -
. \
o 2A ACZS0VVDE 87 ACZS0VIVDE
E 5
E ERZ-E14A471
H - | o
Az
a l Vih=470V. Y
NEUTRAL o

cccccccccccc

RYGAIN.

NJIM45001 Wﬁﬁénru\ %o

TXENB.
Raan - DOn =" 1555 “HIGH"- oap

Figure 3-10 Step Attenuator (SATT) D [E1#& 5
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R9A06G037/NIJM45001 PCB [EI&ERETHA K54 > PCB [EIB&EREH A4 F

3.7 {EBAYVE—FIURARMME (CENELEC-A FDH)

ARHITIX, PLCAR— F® CENELEC-A # DK A v B — & » ZAFXRICHOWTHH L E 7,
CENELEC-AHDIRA v V=X L ZAARMDOBE . LADA »F 7 X LG INCEINCHHAT S Z L
XV, PLCEEH NN —Z WO Z ERMKET, LADTHEATHRE, A X7 X L4EACH YT
V7 RE CL OIRE IS % CENELEC-A # DO AN TdH 5 35kHz-90kHz IZ A D L H 12 E L TL

72 &N,
P 1
¢ onVIa-C1

NJM45001 + 1:1 PLC coupler DDA, Cl=1uF IZxf L, L4=6.8uH ZfFiATHZ Lick v, 4N
WA KA B — &/zﬁﬁﬁ®%Fmﬁ®ﬁM%lé ENTEET,

FCC/ARIB #5 }2 (Y, Global #1CBI L Clx, A > X7 X &fFATH L, MICHEHAMEFLTLE D
DT, LAFIFALZRNTL ZE W,

CENELEC-A DA A & — & o A At 3K O h 2 Figure 3-1112, AW BURFMER % Figure 3-12 (2

ALET,
NJIM45001 + 1: 1 coupler Z{& fl L7z35&
AVDD
(o)
Max peak
. | = current 3A
&
D1 =
ES3AB-13-F ]: Né /
<o
< L4 ~| ’-CT--‘l
C26 1 6.8uH/3.7A 1 1 1UF/AC30 1 FU1 3403 0277 FU23403.0283
I L ~A~~A_2 . 112 711 1 2
| ThNRs8040TeRENIGI G Ll K
« 10uF/50V/3225 SN o P4 . g Sm——— e 2A AC250VIVDE 8A AC250V/VDE
2 . 3
2 3w o
PenB1sE ® (ot SwAzs 50 g £ ez craners
< g =8 o 45 6 s - 1
3 < T60403-K5032-X102 - Vth=470V
o% iE NEUTRAL 2 Py
8 ii CCT2302-0771F
RXFILIN
RX BPF
‘RXF\LOUT
Figure 3-11 CENELEC-A #DEA ¥ & —F v R ATt R O #E551
oqp_ V(1uf+6.8uh 500)  V{1uf+6.8uh_20) V(1uf_500) V(1uf 20)

=

(NN

IR

B 1 o ] ] Ry ]

-F19m1T- - Coooa o -- [ | S o . g
" 1 [ R ' ' 1

___________________________

. LUF+6.8uH} " )
amh N TR i

R
[N
------------------------

||||||

g e e NG
; T20hm@ il N-A! S 1uF+68uH :

54dB] SRR S

1UF(3’T%E) R HEE

&0dB +—t - ——+—+ H — (ﬁ%ﬁ) t
100Hz 1KHZ 10KHz 1U'U'KHZ 1MHz 1U'MHE

Figure 3-12 CENELEC-A # D& A v & —& o X ATt 5 0 8 B B e 141
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R9A06G037/NIJM45001 PCB [EI&ERETHA K54 > PCB [EIB&EREH A4 F

3.8  EN50065-7 ®isA Y E—& U XA%%E (CENELEC-A HdD#H)

A TlE, PLC AR— R CENELEC-A # CE marking (235 (F % EN50065-7 %titaA > &' — & o A2
W C, NIM45001 + 1:1 PLC coupler(T60403-5032-X102) D& D I5H 218 E L CaBl L £,

« 3KHz-9KHzZ IZBIFDH RX A v E—=F L AL, CL & T2(FEA X7 2 A)OHPEIZI Y, EN50065-7 %F
JoA Y E—Z AN RIEL R DGERH Y FF, TOMRICEIDZE—7 ZMHISE L0,
Figure 3-13 ™ (a) D (%7 D R20=120Q, C30=1uF #FlE 325 = & 2R L £,
95kHz-148.5kHz (21T 5 TX A > &' — & > &%, Figure 3-13 D(b)D#4y D C1 & (LA+T2 A » % 7
& A)OILRSEPE I LV . ENS0065-7 xtis A o B — X U ARG N RE L 2D GERH Y £3, L4+
T2IRMA X7 H AL CLOMIEE M 5573, CENELEC-A # ORI AD L HICREL TLZE
VN, Cl=1uF DA, L4=6.8uH ZHF AT D5 Z L 2 HELE L £,

Cl, LAKV T2 ZEHENHEA1E, HEIZE U, EN5S0065-7 xtfin A o B — & o ZAFEMi 217V, B4
EIRELTLIEEN,

NJM45001 + 1: 1 coupler(T60403-5032-X102) % fil L 7255

AVDD
o]

Max peak (b)

current 3A
< / T ‘4--}
D} Q

K
KDZTR16B

A
D2

D1
ES3AB-13F AA

c26

() ===ty

FULl  3403.0277 FU23403.0283
N 1 2
v 10uF/50V/3225

LINE 1, 2 AP

8A AC250V/VDE
E

ERZ-E14A471
-

Vth=470V

AN .
NRS8040T6R8NJIGJ B
2A AC250V/VDE o

o P2

D3
ES3AB-13-F

< @
~

S

1200hm/5%/160:
1M ohm/0.5W

R20

1

A2

NEUTRAL

1

)

] D4

1 SMAJB.5CA
1

1

1

1

1uF/50V/1608

I'czo
N

” CCT2302-0771F

RXFILIN

RX BPF

‘RXF\LOUT

Figure 3-13 CENELEC-A #® EN50065-7 xfhiA > b —& o A %54

Table 3-2 EN50065-7:Minimum impedance value |Ze| of an equipment working in the frequency range 9 kHz to

95 kHz
Frequency range 3kHz to 9kHz 9kHz to 95kHz 95kHz to 148.5kHz
Operating mode RX TX RX TX RX TX
|Ze]| 10ohm Free Out BW In BW Free 50hm 3ohm
Free 500hm
R30AN0411JJ0100 aRev.1.00 Page 14 of 20
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R9A06G037/NIJM45001 PCB [EIi&&EtHA K54 >

PCB [EI§&s%

ALK

4. DC-DC BREIRZRE T HRDIEHRE

AEiTlX., PLC RA— R
Li‘ﬁ‘

PLC 7R — K LT ROA06G037 D HIZIL 3.3V %,

EPBETT,

DC-DC EJRIFE 2 I 554

&)D\ij—‘O

NB-PLC D15 5454 (35kHz-500kHz) ~
EIRIC AL TR &V,
DC-DC EBIREI D A A v F o FEIWEIX

% DC-DC H#E

MBI NC ZHEH L TFSW,

DC-DC AEJR IC 244 L C DC-DC

Bz 9HR
o {;-

CBERA v TF T ) A4 XD PLCAER K OEIKIC

- EZ IHR
R gEl

RIS 2 3Gt 25 e O FEHE

Wi

NIM45001 DI 15V & L <1 12V 24T 5 =
B MIETHAED
BRET DL, AA v TF o T REEE IMHz DL B BRI T &

. PWM (Pulse Width Modulation) [ & B{E DREHE % 7> DC-DC

PFM (Pulse Frequency Modulation) <° PSM (Pulse Skipping Modulation) @

#IES UL, NB-PLC DfE B #48 N (35kHz-500kHz) TEMET B35 03H 0 . PLC D4l

LHENHY £7,
DC-DC %

BRI G S D ATE
BT DAL Y TF U T ) A RO BRI B A AR T 5 412
THERT D7 4 VW E AT HZ & AHESEL £9°, Figure 4-1 12

EBRICEEND /A AR5 DMREDL, £7-. DC-DC*

Bl €ORIEEELKYIZ Table 4-11278 L £,

Z. DC-DC &EJRIRI#E D AT
DC-DC EIRRIE AT 7 1 /L2 Dlali

- ?/;iﬁ%lg‘z_

EIR A TH
LC [A]}#

Figure 4-2 (T ISL85415 % F\ 7= 15V 72 3.3V % /L% % DC-DC iR O [HI#F 2573 L £ 4,

DC-DC input filter 3'3\3?’&

(TS \ 15V AR
e shd I :
ASIEIR ! | | |

: ! o< PLC E¥ICHEE

: T:l TCZ 1
GND i ;

Figure 4-1 DC-DC EIREIB A AT 7 1 /v & OEIEH]

Table 4-1 DC-DC EIREIRE AT 7 4 /v 2 ORI E L]

A 3%

L1 10uH
C1 10uF-22uF
c2b 10uF-22uF

Note.1) DC-DC FEIR[E#& D A J) & 5e7s 10uF LA L d 535615, C2 1348 s Al

L2/C41/C45 ¢ DC-DC
ANT 4 B EHR

15V L2
' 10uH/0.88A

DCDC_IN

3.3V 1.043MHz 0.5A

NN,
SRN3015-100M

G

10uF/25V/3225

DCDC_oUy, 1
4

22uF/25V/3225

C43

@
3
2
|
o 12 R34 )
S
ss FS (% <
> n 82.5K/196/160 % O
SYNC  comp g
c 3 10 i
= BOOT FB
4 9 ES
0.1UF/50V/1608 VN vee g o
8 E] 3 3
PHASE PG X 8L 2 B 3
13 6 7 S g 3 g
22UH/0.54A = PGND EN g o g 5 8
~A~AA_2 13 L o N
\NRH3012T220MNV PAD

ISL85415FRZ

C45
10uF/25V/3225

DDC_IN

i

ca4
22UF/25V/322
c46

N/ VOUT: 0.6*(1+90.9K/20K)=3.327V

470pF/25V/1608

<+

ol ——

100pF/50V/1608

C

Figure 4-2 DC-DC &R Bl ¥4
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R9A06G037/NIJM45001 PCB [EI&ERETHA K54 > PCB [EIB&EREH A4 F

5. AC-DC BRERICEAT 5:FTBEIA

AFiTIL, PLCA— RIZ AC-DC EJR R A 5T 2O EFHA TP L £,
AC-DC BRI 2 #5884 2854, AC-DCEIREIED A A v F 7 ) A X3, EMC His<° PLC D213
FEICRBERIT T2 ENHV ETOT, UTFTOHBIZER L TEREEITo T E N,

+  AC-DC R GND X, iAo GND & 13408 L T F Sy,
AC-DC BRI & PLCE HDOMICA » E—=F v 2T v =D& L LT, L, L2 ZIAL TS
W, PLC iy g & LT AC-DCEIREED AT A B —F U ANREEEEZ RN E T H720
<7,
AC-DCEJEIK & PLCERORIC, T4 77 Ly /A A5t L LT, CLOFALTL &N
(HESD), L1, L2 & CLZHMHABRDLEDLZ LT, T+ 77 Ly vy =R A X7 v & L CHERE
£9, M. AD-DC O AN EEN 0.22uF UL Ed DA, CLITAMKATRE T,
AC-DC EJHFI¥ & PLCEHDMDaE L E— R /4’fo%& LTCMI(=ErE—RFa—2rad
VDA LT L 72 S VST,
AC-DC EJRIBIHE A NS 7 4 v 2 Olal# 5 % Figure 5-1 12, % O[alEEE %] % Table 5-1 1 Z/r LE T,

AC-DC input filter

A
[}
[}
[}

Line

100-230VAC AC-DC

Neutral

Figure 5-1 AC-DC BIREIRAATI 7 1 V& OEIEA
Table 5-2 AC-DC BIREIEHAALN 7 4 V& DEIRELEH

CENELEC-A ‘ Global FCC/ARIB
L1/L2 ImH 2Lk 0.22mH L\ I
C12 0.22uF Lk
CM1 15mH LI E

Note.2) AD-DC EJREIH D AN 0.22uF LU EH 5 BE1T. CLITEMATRE T
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R9A06G037/NIJM45001 PCB [EI&ERETHA K54 > PCB [EIB&EREH A4 F

6.

6.1

Bl & B &t 51
2EPHAETHIALIZNFICEHL T, AETIIVAF ALY hr=2 ADPLCHA— R
RTKOEE0003D01002BJ (CENECLEC-A, FCC, Global x}i& ) & Rl ek #5 & L T E IR LET,
coupling I #5 (2B L Ci%, RTKOEE0003D02002BJ(ARIB)?> AC coupling [F1#4 &5 & Al & 3% 7141 & L@“’%
ElRLET,
., VAP AT LY hr =2 AT, AC-DC EIREIHE 2 #5# L 72 PLC A8 — RIE¥E L T2z, 5
B D AC-DCHIIKIX, AREDEIFEEFFIITEENTVETA,
2EMND AEONK L RBEORIBEEFEI CTHRRLLGHIE, 2ENPL ABEONREZEL LTI LI,

il 8] B E% 55 (Figure 6-1-Figure 6-8), 6.2 #ilZ Bill of materials 7> {5i(Table 6-1-Table 6-6){Z7~ L &

R

[0 % BR B 51

GPIOLS_ sgqpi1s

No mount
P6

HK-5-G-Black

3 -l GND

100F110vI2125 .
o HK 5.G-Red
o s;,sw,DmE ()No mount | Silk 1.1v
- A
00001

P2
{povoun ¢,
| c3

ssp
10UF/10/2125

i ——
(GO
i
[ LQHaNPN10ONJOL g |
| § L
s U S
S

A |- 13

BOOTL
BOOTO

GPIOS

48

VoD
AV PSS710103-08

s
N 7 V
1K/1%/1608 R3 KX A GPIO7__ 49 32| 0.1UF/50v/1608 ¥
hMN‘cmHﬁDJ GRIGE—50] GPIO7 VDD33DD1 e L @—onsav
7 SML-E12M8W GPiog 51 GPIOB RESETE 30— —fice sse
GPloi0__ 52 | GPI09. TICE 295 TRST
L6KI5%/1608, Re K XN g A GRIOTT 53 GRIO10 RS - — —
BRI1IIC € EDZ 4| GPIOLL O 2 ——re
P v ey oVbD33 L —
652 TiALz—s6 SPio CoolPhoenix3 B ——ers
5 77 ohm
—mmmouns DEE 2 Vo o n3av RS .~ s S600hMIS6/1608 HF

LEgsovieos

¢ cs )
™ o1uFrsovi160

VDOAL |2 D11V g
AVDD33LDO [ 5 5 T Aa3v < v1
oo e g 3 OSeaisHaomzsor 2500m)
AVDD11ADC [ w o 3
g “ B g8 g 12DF/50V/1608
g B g |3 ale <
S anopap [ : == & =2
0.047uF/50V/1608 No mount
on A33vo-— Silk AL.1V
Py 1 s— P2
gpio10 GRIoL 0 1ur/s\or/1sua 2 omed
E sssckla—x ¢ 2
S MOS| [5—X 2
SS_MISO f5—X <
S5 cse [7—X ERRRS 2
Shion o SHOl2 RS\ \RAS8 AL (s g 3 e & B
Chiots [P0 Re I \Rii6os Tacte ST 3 5 3
GND 1T PIO14 R10. RI1608 TXENI ? RX
pioL4 : X WhENe 3
gnoi o e o, J7
RESETB 17 -
GPio2 [T T
GPIOB
apIO7 ; : R12_ ,, A RI1608 RXGAIN RXGAIN 3
o ——
w5 AT No mount Notice of the wiring BOOT MODE SELECTION
IARTO_TX S Pin 10: Use back side layer pattern BOOTO [1] : UART_IF (GPIOO,1) (transfer)
gmg; i ;83 Pin 8-9,13-16: Use front side layer pattern BOOTO [0] : SROM_IF (GPI03,4,5,6) (transfer)
GPIO4
5y 5o CLK MODE SELECTION
gxg [ BOOT1 [1] : X1 Input (Crystal Resonator)
AvoD -] oo BOOTL [0] : X2 Input (Crystal Oscillator, Clock generator)

TWM-114-011D

Figure 6-1 PLC A— F (R9A06G037 /&iB[E )
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HIGH VOLTAGE AREA

C1:Compatible pad for

11 7 832922C3154M(0. 15UF) 6x12¢18mm pitch15mm
s 9| G B32022C34741(0.47uF) 9x17 5x18mim. pichi5mm
3 ya B32923C3105M(LUF)  11x20.5¢26. 5mm. pitchz2. 5mm
r 2 3
FFC2AMEPL s &
C01: No Mount
2
4J1C6
La D Toodos inaaioz c1
| AT wficsgsy . UL aa030077 | Fuz3a030283
Recenace L - ~
pc " (Fesowdmarmcs It > N2
pLe 2A AC250VIVDE 8A AC250VIVDE
2 ~lE
eeosorror = mitowoum g u
o1 £ ERZ-E14A471
SMAJB.SCA s -
A= oNg
o = Vth=470V 15 LINE
g
NEUTRAL 2Py NEUTRAL
ceT23020771F
R3
No Mount Ly N
a3y v
¢ u 200KI500VI2WIDIP
HKC5.G Red s
=
]
B RN
3 cpio2 < —‘ z0

i Qre
ATORISOVIE0R | C1SKIS608

J
Figure 6-2 BASE ;"— F (AC coupling [E#, CENELEC-A, FCC, Global ®354")

HIGH VOLTAGE AREA
C1:Compatible pad for
£32822C3154M(0.15UF) 6x12¢18mm pitchismm
B32922C3474M(0.47UF) 9¢17.5x18mm. pitch1smm
B32923C3105M(1UF)  11x20.5¢26.5mm, pitch22.5mm
FFC-2AMEP1 [ 12:NoMount

co1
0.15UF/AC30Y.

S
: & 7
s : \. NP

NRSB040TARTNIC) 2§

R C1.: No Mount 28 AC250VIPSE A ACZ5OVIRSE

2 — | ~[Ez
; 3 E uL
o1 2 H ERZ-E14MTL
SMAJB.5CA 42 T 5
Foana s ong
= Vih=470v 1y LINE
é NEuTRAL b 2 b NEUTRAL

CCT23020771F

No Mount N
e ,5 i 100KIS00VI2WIDIP

3 cpioz <

e =
aTpFisOvIG08 |

Figure 6-3 BASE &"— K (AC coupling [EI#, ARIB 354

L2

330148
1 2
WWcEossTaran

g No Mount
= Ras Oohmy2125 ™3
g B = His GRed
5 2 Rio
TouHr2.5A 3 03 PRO1000101808JR500 21 awo
) 2 s PN ) 3 i N
VLCB045T-100M N 3
3 sL22 g 1.80hm/1W/DIP
N N gl 8 cas
H S Eevravesio
s s i 53 ;g% 88 | T Geourrasv
L Sl AP 2]
8% 55 PAD ss g é = J
§ 8 5 o3 { g Afilter for current noise
- 2 RAd, n 5.49K/196/1608
5 "8 R AKII4/1608
g Lt - ‘ i o
EE 38 g ) 04
EE ¥ gé oo, ‘ o
Afilter for UpConverter noise g Silk FB=1.238V =/
P E 4| 2y FB*(1+178K/20.5K)=11.99V insatBrivSTE Y
7| 3415V | FBH(1+178K/15.9K)=15.10V ua B
5616V | FB*(1+178K/14.9] —1leur oumut S 1
g 3.3V/250mA l g
165 No Mount g s0T-223 == 8
s G ed gT. [
5 H 3 85
% = J7 MCPI703T-3302E/08 -
us
DNN30LT sy
¥ — aw o |
4ﬁ H 3 3
g I } Re SILK:
o WE | o2 < wverscon aND
us | o | o8 I
3 = SENSE GATE <
pag A z
PR i — B . A
5 Fll p— aid HICS-G-Black  HICS-G-Black
H 4 o @

|1
oND on |—
LTCA361ITSE 2#TRMPEF

Y

Figure 6-4 BASE :»— F (DC-DC EIREK)
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Branch near a connector as much as possible.

=M = - & — = =
ROA06G037/NIJM45001 PCB [EIf&RE&ETHA K12 PCB EIRRERET A F
=024 -] ~ axXna
No Mount
sav v
g g e
< < "
B B Shazssagressonrwan
B B 1 2
W e oA
R P
g IhdE e I
M P 16
13prisoucon i Taprisouricon
g 2 we cry
i i o.urrsvinsos | 3]V
Se o RI2 .\  fohyisos cir 3 Feici0s1
EE o2 1 A e e o
10
T Ssersoviseos
SREsEToR
v 04
1 3 RXB31(RX210) _SCH
O+ i Hssvos &
L 13 S1KswI608 ve P25:USB0_DPRPD S
T c19 g STRSTCRT posh P USIBRR
" o ; #P3APs  BisuS VA0S VauSEN c
ABNGC-12.000MHZ-DAY. 27pFISOVI1608 DDBIRQ3  PL4USEDPUPEIUSE. OVRCURA PB1 Gpio12
s cru ey rez hiots
oSy et Pos [ 3 o
o oo B3 hione
50 CP0 TCKIFINECIPRT(P27) 85 3 UARTO TX SRESETS GPIOLS
33V 33V 3.3\ 33v UARTO RX . T RESET
S % £ 4 usso_oPRPD — L Pz H—oooE Grios
7 [ Doy v L) G
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6.2 Bill of materials @il
Table 6-1 PLC board
Quantity Reference KIND Parts Name Manufacturer Memo
1 CN1 CONNECTOR TMM-114-01-L-D SAMTEC
1 CN2 CONNECTOR TMM-104-01-L-D SAMTEC
1 CN3 CONNECTOR XG4H-1031 OMRON
1 CN7 CONNECTOR PSS-710103-08 HIROSUGI
C1,C2,C5,C6,C8,C10,C16,
13 €21,C22,C32,C44,C45,C1 CERAMIC CAPACITOR CCO0603KRX7RIBB104 Yageo 0.1UF/50V/1608/X7R 10%
3
7 CS,CSB,C4%§;3,C66,C67, CERAMIC CAPACITOR LMK212B7106KG-TD Taiyo Yuden 10uF/10V/2125/X7R 10%
2 €19,C20 CERAMIC CAPACITOR CGA3E2C0G1H472) TDK 4700pF/50V/1608/C0G 5%
2 C7.C9 CERAMIC CAPACITOR C1608C0G1H120] TDK 12pF/50V/1608/C0G 5%
9 O o CERAMIC CAPACITOR TMK107B7105KA-T Taiyo Yuden 1UF/25V/1608/X7R 10%
2 C12,C17 CERAMIC CAPACITOR CCO0603KRX7RIBB473 Yageo 0.047uF/50V/1608/X7R 10%
2 C14.Ca CERAMIC CAPACITOR C2012X7R1A475K TDK 4.7UF/10V/2125/X7R 10%
4 C18,C24,C27,C31 CERAMIC CAPACITOR C1608X7R1H223K TDK 0.022uF/50V/1608/X7R 10%
1 C26 CERAMIC CAPACITOR GRM32ER71H106KAL2L TDK 10uF/50V/3225/X7R 10%
1 €30 CERAMIC CAPACITOR C1608C0G1H122] TDK 1200pF/50V/1608/C0G 5%
1 c37 ALUM CAP EEH-ZC1E101XP Panasonic EEH-ZCLELOLXP
1 €39 CERAMIC CAPACITOR C1608COGIH101J080AA TDK 100pF/50V/1608 COG 5%
1 cal CERAMIC CAPACITOR LMK316AB7226ML-TR Taiyo Yuden 22uF/10V/3216/X7R 20%
1 C79 CERAMIC CAPACITOR GRM1885C1H100JA01D MURATA 10pF/50V/1608/C0G 5%
2 Cl124,C127 CERAMIC CAPACITOR C1608C0G1E103J080AA TDK 0.01uF/50V/1608/C0G 5%
2 D3,D1 DIODE ES3AB-13-F Diodes Inc
KDZTR16B Rohm
! D2 DIODE KDZVTR16B Rohm
3 P5,0P6,JP7 CONNECTOR PSS-710103-02 HIROSUGI
1 LEDL LED SML-E12M8W Rohm
1 LED2 LED BR1111C STANLEY
alternative :
'VLS3015ET-4R7M, VLS3012HBX-4R7TMTTDK),
1 L1 INDUCTOR VLF3010AT-4R7TMR70 TDK BT AR ANV (Taiyo ooy
LQH3NPN4R7MJRL, LQH3NPN4R7MGRL (Murata),
SRN3010-4R7M, SRN3010TA-4R7M, SRN3012TA-
4R7M(Bourns)
alternative :
NR3012T4R7M, NRHSOIZTAFWMN
1 L2 INDUCTOR NR3010T4R7M Taiyo Yuden T VL Shos o amivOroL
LQH3NPN4R7MJRL,LQH3NPN4R7MGRL, SRN3010-
4R7M, SRN3010TA-4R7M, SRN3012TA-
AR7M(Murata)
alternative :
1 L15 INDUCTOR LQH3NPN100NJOL Murata LQUAPHIOOMIRL(Murat) VLS0LZCX-100M-
LQH3NPN100MGRL (Murata)
2 RZ,RL RESISTOR 5.1K/5%/1608
1 R3 RESISTOR 1K/19/1608
1 R4 RESISTOR 1.6K/5%/1608
1 R5 RESISTOR 5600nm/5%6/1608
2 R6,R7 RESISTOR 0ohm/1608
2 R19,R14 RESISTOR 6810hm/1%/1608
2 R15,R23 RESISTOR 6.8LK/1%/1608
1 R16 RESISTOR 3520ZR TE AMP
3 R17,R21,R25 RESISTOR 3900hm/5%/1608
1 R20 RESISTOR 510hm/5%/1608
1 R24 RESISTOR 3K/5%/1608
1 R26 RESISTOR 330hm/5%/1608
1 R27 RESISTOR 150K/1%/1608
1 R28 RESISTOR 56.2K/1%/1608
1 R29 RESISTOR 100K/1%/1608
1 R30 RESISTOR 31.6K/1%/1608
1 R28 RESISTOR 56.2K/1%/1608
1 R29 RESISTOR 100K/1%/1608
1 R30 RESISTOR 31.6K/1%/1608
1 R22 RESISTOR 10K/5%/1608
1 Ul IC RIA06G037GNP#AAD Renesas
1 U2 IC NIM45001 NJRC
1 U3 IC RAA230215GSBAHAQ Renesas
1 Y1 CRYSTAL CXZSZOgsB)iégé(?SOFL joC KK%SS?Z;SSSISE;) O cies e e e e
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Table 6-2 BASE board (1/2)

Quantity Reference KIND Parts Name Manufacturer Memo
1 CN1 CONNECTOR MMS-114-01-L-DV SAMTEC
1 CN2 CONNECTOR MMS-104-01-L-DV SAMTEC
alternative:

1 CN3 CONNECTOR CCT2302-0771F CMK ACM1IPBT3C(EGho Electric)

1 CN4 CONNECTOR HEC0470-01-630 HOSHIDEN

1 CN6 CONNECTOR XG4C-1431 OMRON

1 CN7 CONNECTOR XG4H-1631 OMRON

1 CN8 CONNECTOR XG4H-1031 OMRON

2 CN11,CN9 CONNECTOR UX60SC-MB-5ST HIROSE

alternative:

1 CN10 CONNECTOR UBA-4R-D14T-4D(LF)(SN) JST UE27AC54100(Amphenal)
1** Cl FILM CAPACITOR B32923C3105M EPCOS **For CENELEC-A, FCC, Global
1x** Co1 FILM CAPACITOR B32923C3105M EPCOS ***For ARIB

1 C3 CERAMIC CAPACITOR C1608C0G1H470] TDK 47pF/50V/1608/C0G 5%

2 C42,c4 CERAMIC CAPACITOR TMK107B7105KA-T Taiyo Yuden 1uF/25V/1608/X7R 10%

3 C5,C10,C11 CERAMIC CAPACITOR GMK316AB7106KL-TR Taiyo Yuden 10uF/35V/3216/X7R 10%

2 C6,C7 CERAMIC CAPACITOR LMK316AB7226ML-TR Taiyo Yuden 22uF/10V/3216/X7R 10%

1 C8 CERAMIC CAPACITOR CCO0603KRX7R9BB333 Yageo 0.033uF/50V/1608/X7R 10%

1 C9 CERAMIC CAPACITOR C1608X7R1H334K080AC TDK 0.33uF/50V/1608/X7R 10%

3 C12,C13,C39 ELECTROLYTIC CAP EEU-FM1C331 Panasonic

C14,C17,C20,C21,C22,C23,C
24,C25,C26,C27,C28,C30,C31 o

23 (C32,C33,C34,C35,C36,C37.C CERAMIC CAPACITOR CCO0603KRX7R9BB104 Yageo 0.1uF/50V/1608/X7R 10%

38,C40,C43,C44

2 C16,C15 CERAMIC CAPACITOR GRM1885C1H130JA01D MURATA 13pF/50V/1608 5%

2 C19,C18 CERAMIC CAPACITOR C1608C0G1H270J TDK 27pF/50V/1608 5%

1 C29 CERAMIC CAPACITOR C2012X7R1A475K TDK 4.7uF/10V/2125/X7R 10%

1 C41 ELECTROLYTIC CAP UPJ1A121IMED Nichicon

1 C45 ELECTROLYTIC CAP EEV-FK1V681Q Panasonic

1 D1 DIODE SMAJ8.5CA Bourns Inc.

2 D2,D4 DIODE 1N4448HWS-7-F Diodes Inc

1 D3 DIODE SL22 Vishay

2 D11,D10 DIODE RCLAMP0502BATCT Semtech

1 FU1 FUSE 3403.0277 Schurter Inc

1 FU2 FUSE 3403.0283 Schurter Inc

3 F1,F2,F3 FILTER NFE31PT222Z1E9B Murata

2 JP1,JP2 CONNECTOR FFC-6BMEP1 HONDA

1 JP3 CONNECTOR FFC-2AMEP1 HONDA

3 LED3,LED4,LEDS LED SML-E12M8W Rohm

alternative :

1 L2 INDUCTOR VLCS045T-3RIN DK ST Juoe
3R3M(Bourns)

alternative :

1 K INDUCTOR VLCE045T-100M DK SRS Conene,

SRNB045-100M(Bourns)
. alternative :

1 L4 INDUCTOR NRS8040T4R7NJG] Taiyo Yuden LSXNH8080YBLARTNIG(Taiyo Yuden), SRNB040-
4R7Y(Bourns)
alternative :

1 R1 RESISTOR SPRM12B105J) Akabane Dengu RCR5O*§E5;§1é’§;éRAf§;?igi;5zAlﬂﬂ

'VR37000001004JR500(Vishay)

1 R3 RESISTOR FMP200JR-52-200K Yageo

3 R4,R38,R39 RESISTOR 15K/5%/1608

1 R5 RESISTOR 178K/1%/1608

1 R6 RESISTOR 16K/5%/1608

1 R7 RESISTOR 15K/1%/1608

4 R8,R10,R11,R47 RESISTOR 1K/1%/1608

2 R9,R12 RESISTOR 0ohm/1608

R13,R14,R15,R16,R17,R18,R o

13 19 R21,R23,R25,R26.R27,R36 RESISTOR 5.1K/5%/1608

2 R20,R22 RESISTOR 220hm/5%/1608

1 R24 RESISTOR 1000hm/5%/1608

2 R34,R31 RESISTOR 51K/5%/1608

3 R35,R40,R43 RESISTOR 10K/5%/1608

1 R37 RESISTOR 100K/5%/1608

1 R41 RESISTOR 20K/5%/1608

1 R42 RESISTOR 1.5K/5%/1608

1 R44 RESISTOR 5.49K/1%/1608

1 R45 RESISTOR 0ohm/2125

1 R46 RESISTOR PR01000101808JR500 Vishay

1 SW1 Switch CHS-08TB COPAL

3 SW2,SW3,SW5 SWITCH S$555222700 ALPS

1 SW4 SWITCH SKQMBBEQ10 ALPS

2 TP6,TP7 TEST PIN HK-5-G-Black MACS8
1** T2 TRANS T60403-K5032-X102 VAC Magnetic **For CENELEC-A, FCC, Global
il T1 TRANS H93TX1 Hitachi Ferrite ***For ARIB

ERZ-E14A471 Panasonic

! ut Surge Absorber ERZ-E14A511 Panasonic

1 u2 PHOTOCOUPLER PS2561FL-1 CEL

1 U3 IC TPS61087DRCR

1 U4 REGULATOR MCP1703T-3302E/DB Microchip

1 us Transistor DMN3404L-7 Diodes Incorporated

1 U6 IC LTC43611TS8-24TRMPBF Linear Technology

1 u7 IC R5F5631EDDFP#V0 Renesas

BD5232G Rohm

! 8 Ic BD52E32G Rohm

2 U11,U9 IC SN74LVC1T45DCK TI

1 u10 IC FT232RL FTDI

1 U12 IC MIC2025-1YMM Micrel

1 Y1 CRYSTAL ST3215SB32768EOHPWAA Kyocera

1 Y2 CRYSTAL ABM3C-12.000MHZ-D4Y Abracon
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Table 6-3 Filter board (A-type)
Quantity Reference KIND Parts Name Manufacturer Memo
1 CN4 CONNECTOR XG4C-1031 OMRON
2 NL453232T-561J-PF TDK
L4Ls INDUCTOR PM1812-561J-RC Bourns
2 NL453232T-331J-PF TDK
L8L9 INDUCTOR PM1812-331J-R Bourns
1 NL453232T-221J-PF TDK
L2 INDUCTOR PM1812-221J-RC Bourns
1 C46 CERAMIC CAPACITOR CGA4J2C0G1H333J125AA TDK 0.033uF/50V/2125/C0G 5%
1 C47 CERAMIC CAPACITOR CCO0603KRX7R9BB473 Yageo 0.047uF/50V/1608/X7R 10%
1 C50 CERAMIC CAPACITOR C1608C0G1H122] TDK 1200pF/50V/1608/C0G 5%
1 C52 CERAMIC CAPACITOR CGA3E2C0G1H182) TDK 1800pF/50Vv/1608/C0G 5%
1 C54 CERAMIC CAPACITOR CGA3E2C0G1H392) TDK 3900pF/50V/1608/COG 5%
1 C57 CERAMIC CAPACITOR CGA3E2C0G1H472) TDK 4700pF/50V/1608/C0OG 5%
1 C58 CERAMIC CAPACITOR CGA3E2C0G1H822) TDK 8200pF/50V/1608/C0G 5%
2 C60,C61 CERAMIC CAPACITOR GRM3195C1H273JA01D MURATA 0.027uF/50V/3216/C0G 5%
1 C64 CERAMIC CAPACITOR GRM3195C1H393JA01D MURATA 0.039uF/50V/3216/C0G 5%
2 R32,R34 RESISTOR 3000hm/5%/1608
1 R36 RESISTOR 1200hm/5%/1608
1 R37 RESISTOR 3600hm/5%/1608
1 R40 RESISTOR 0ohm/1608
Table 6-4 Filter board (F-type)
Quantity Reference KIND Parts Name Manufacturer Memo
1 CN5 CONNECTOR XG4C-1031 OMRON
1 JP4 CONNECTOR FFC-2AMEP1 HONDA
SRN5040-330M Bourns Inc.
! L3 INDUCTOR NR5040T330M Taiyo Yuden
NL453232T-101J-PF TDK
2 Lo.L7 INDUCTOR PM1812-101J-RC Bourns
NL453232T-470J-PF TDK
2 LioLul INDUCTOR PM1812-470J-RC Bourns
NL453232T-820J-PF TDK
! L13 INDUCTOR PM1812-820J-RC Bourns
3 C48,C62,C63 CERAMIC CAPACITOR C1608C0OG1E103J080AA TDK 0.01uF/50V/1608/COG 5%
1 C49 CERAMIC CAPACITOR CC0603KRX7R9BB473 Yageo 0.047uF/50V/1608/X7R 10%
1 C51 CERAMIC CAPACITOR C1608C0G1H181J TDK 180pF/50V/1608/COG 5%
1 C53 CERAMIC CAPACITOR C1608C0G1H271J TDK 270pF/50V/1608/C0G 5%
1 C55 CERAMIC CAPACITOR C1608C0G1H122J TDK 1200pF/50V/1608/C0G 5%
1 C56 CERAMIC CAPACITOR C1608C0G1H102J TDK 1000pF/50V/1608/C0G 5%
1 C59 CERAMIC CAPACITOR CGA3E2C0G1H182) TDK 1800pF/50V/1608/COG 5%
1 C65 CERAMIC CAPACITOR CGA3E2C0G1H562J080AA TDK 5600pF/50V/1608/COG 5%
1 R31 RESISTOR RMCP2010JT100R Stackpole
2 R33,R35 RESISTOR 3000hm/5%/1608
1 R38 RESISTOR 1200hm/5%/1608
1 R39 RESISTOR 3300hm/5%/1608
1 R41 RESISTOR 0ohm/1608
Table 6-5 Filter board (G-type)
Quantity Reference KIND Parts Name Manufacturer Memo
1 CN6 CONNECTOR XG4C-1031 OMRON
NL453232T-101J-PF TDK
2 L8 L19 INDUCTOR PM1812-101J-RC Bourns
NL453232T-271J-PF TDK
! L16 INDUCTOR PM1812-271J-RC Bourns
NL453232T-390J-PF TDK
2 Li7L20 INDUCTOR PM1812-390J-RC Bourns
1 C69 CERAMIC CAPACITOR C1608C0G1E103J080AA TDK 0.01uF/50Vv/1608/C0G 5%
1 C70 CERAMIC CAPACITOR CC0603KRX7R9BB473 Yageo 0.047uF/50V/1608/X7R 10%
1 Ccr7l CERAMIC CAPACITOR CGA3E2C0G1H562J080AA TDK 5600pF/50V/1608/COG 5%
2 C72,C73 CERAMIC CAPACITOR GRM3195C1H393JA01D MURATA 0.039uF/50V/3216/C0G 5%
1 C74 CERAMIC CAPACITOR C1608C0G1H122J TDK 1200pF/50V/1608/C0G 5%
1 C75 CERAMIC CAPACITOR C1608C0G1H271] TDK 270pF/50V/1608/C0OG 5%
1 C76 CERAMIC CAPACITOR CGA3E2C0G1H182) TDK 1800pF/50V/1608/C0G 5%
1 Cc77 CERAMIC CAPACITOR C1608C0G1H102J TDK 1000pF/50V/1608/COG 5%
1 C78 CERAMIC CAPACITOR C1608C0G1H181J TDK 180pF/50V/1608/COG 5%
2 R43,R46 RESISTOR 3000hm/5%/1608
1 R44 RESISTOR 1200hm/5%/1608
1 R45 RESISTOR 3300hm/5%/1608
Table 6-6 S-ROM board
Quantity Reference KIND Parts Name Manufacturer Memo
1 CN201 CONNECTOR XG4C-1031 OMRON
1 C201 CERAMIC CAPACITOR CC0603KRX7R9BB104 Yageo 0.1uF/50V/1608/X7R 10%
2 R202,R201 RESISTOR 330hm/5%/1608
alternative :
1 U201 IC N25Q032A13ESC40 Micron AT255F321-SSHD-T, AT255F321B-SSHB
Adesto(Dialog), W25Q32JVSNIM(Winbond),
MX25L.3233FM11-08G(Macronix)
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