ROHM

SEMICONDUCTOR

Application Note

E-JRSINSU-X
REFMOTO003-EVK-002

ARFIADMEITFEEOARB TSN TVET,

EMC

RIS SRR S S

EPN

1. L = 2
S N = | SRR 2
1.2. F i PP 2
1.3. == P 2
1.4, L2 = v 2
1.5. E10 5355 1 3
BT =~ PP 5
1.7, UJPLY AT UL AR /Tl BEI/EBERZR v vvvvvrrrrrrrrssrsssssssssssssssssssssssssssssssssssssssssssessssssssssssssssssssssssssnsnsnsnnnns 5
1.8. B == PP 9
S T by G = & e RSP 9
b i 3= USRS 13
2.1 AR AT AIIE oo 13
D 3 L 07 = 14
2.2.1. A50KHZ 0 30MHZ. .o 14
2.2.2. BOMHZ t0 300MHZ..uuuiiiieeeeee ettt e e e e e e et e e e e e e e e et e e e e e e e e e e e b b ——aaeee e e e e ————taaeeeeaaaaabrbraaaaens 15
2.2.3. 300MHZ t0 1GHZ oo i i 16
2.3. = ) 17

© 2022 ROHM Co., Ltd.
1/17

No. 64AN142J Rev.001
2022.3




REFMOTO003-EVK-002 EMC ERiaRIBES

Application Note

1. R

1.1. BN

REFMOT003-EVK-001 (&, R—)LE>HERE =BT S AE-IRSANNABYIPL VAT HA> T,

REFMOTO003-EVK-001 (3. BE&himmI AR TRDHS5ND EMC WHRZEDAATVEY,
CISPR 25 FigICEUEHMiZRML . EMC XMROBRAMZHERLTVET,

AIEIRR : CISPR 25 {mEJAX/ 1RS84/ 1 ER

1.2. FHExIs

REFMOT003-EVK-002 UJ7L>ZM—R

1.3. FHMEIEE

Table 1. FHMIER

BfilEIS Frequency 7T rOmE
CISPR 25 {58/ TAIE (BEE) 150kHz to 108MHz -
CISPR 25 58t/ 4 TRIE 150kHz to 30MHz HHE
30MHz to 300MHz K/ EEE
300MHz to 1GHz KT/ BB
1.4. {ERAIE:R
Table 2. fIESF—E
BIESR A=H— B U7l No
BREZEER KIKUSUI PMC18-3A FA004529
LISN (GND side) SCHWARZBECK NNBM8125 8125638
LISN (VIN side) SCHWARZBECK NNBM8125 8125639
EMIL>—/ ROHDE & SCHWARZ ESU26 ESU26
7>77(150kHz to 30MHz) ETS-LINDGREN 3301C 211493
7>773(30MHz to 300MHz) ETS-LINDGREN 3110B 3376
7>773(300MHz to 1GHz) SCHWARZBECK 9118A 784
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1.5. HERIRIZ

| EMI
"| Receiver

LISN

Battery DUT
LISN
Styrofoam
Reference GND Plane —
' 200mm '
Figure 1. &/ XAER(LEE)
- DUT
Battery LISN | & — VW 1
| Styrofoam 50mm

Figure 2. =8 /4 XAER(MEE)

LISN:Line Impedance Stabilization Network
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1.6. AIESRMAF

Table 3. BIESH

(S| ESks
SBE (Ta) Z=58(Ta=27°C)
ANBEEM DC Power Supply 12V
=Voj JorE-4
E-YER 10Ap-p

1.7. UIFPLORATYA U ERE/ EiRE/sbamER

RYIT7LURTHAU DY AT LERRZE Figure 5 IZRLET,

DC Power Supply

HU/HV/HW | ] Differential signal and power for hall-sensor

MCU signal VCC GND Brushless Motor
Input (PWM)

BD63030
EKV-C

Motor
o0

Reference Board \

Figure 5. REFMOT003 UJ7L Y ATH1 Vi8RiE
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Reference Board REFMOT003-EVK-002 QA% Figure 6 (CRUEFY

Figure 6. REFMOT003-EVK-002 [E]}&H
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Table 4. Ef&@mz*E

Designator Type Parts Value Description Product Name Manufacturer Footprint
EVALUATION .
- - Board Evaluation board - -
BOARD
. CGA2B3X7R1H104
Capacitor 50V,£10% TDK
C104 0.1pF K050BB 1005
C105,C106,C1
. CGA2B2X7R1H472
07,C108,C109, Capacitor 50V,+£10% TDK
KO50BE
C110 4700pF 1005
C19, C20, C24,
C25, C27, C28,
. CGA2B3X5R1H104
C29, C30, Capacitor 0.1pF 50V,+£10% TDK 1005
K050BB
C36, C37, C38,
C49, C52, C55
. CGA2B3X7R1H223
C22 Capacitor 22000pF 50V,+£10% TDK 1005
K050BB
. CGA2B2C0G1H101
C23, C39 Capacitor 100pF 50V,+£10% TDK 1005
JO50BA
. CGA3E3X7R1H474
C26,C31 Capacitor 470nF 50V,+£10% TDK 1608
KO80AB
Aluminum L @D x
C33 . . 100pF 50V,+£10% UBT1H101MPD8 Nichicon
Electrolytic Capacitor L(mm):10x20
C34,C46,C47,C Aluminum L @D x
. . 330uF 50V,+£10% UBT1H331MHD8 Nichicon
50,C54 Electrolytic Capacitor L(mm):12.5x20
. CGA3E1X7R1C105
C40 Capacitor
1pF 16V KO80AC TDK 1608
. CGA2B3X7R1H104
C48,C51,C56 Capacitor 0.1uF 50V,+£10% TDK 1005
K050BB
Aluminum o
C53 ) . 1000uF 50V,+£10% UBT1H102MHDS8 Nichicon 16x31.5
Electrolytic Capacitor
+0.5%,40
CK1 OSCILLATOR 10MHz 0.33pF CSTNE10MOG55A Murata CSTCE_G_A
,33P
CN1 Header Connector - - HDR 2X4 - HDR(2X4)
CN3 Header Connector - - HDR 1X6 - HDR(1X6)
CN4 Header Connector - - HDR 1X4 - HDR(1X4)
ON-SHORE
CN5, CN7 Connector - - -
0STT7022150 TECHNOLOGY
ON-SHORE
CN6 Connector - - -
0STT7032150 TECHNOLOGY
D1, D2, D3, . RREO1VM4SFHTE-
Diode - - ROHM D_3216
D4, D5, D6 17
D10 Diode - - RR1LAM4STF ROHM D1F60
D9 Zenner Diode 30V - KDZVTF30B ROHM D_MCR50WLEAD
Test Pin,
DCIN1 CHECK PIN - LC-2-G Yellow - TP/1.6/2.3
Through Hole
DCIN2,LCSET1
,SSU1,SSD1,P
ROP1,INTG1 Test Pin,
CHECK PIN - LC-2-G Yellow - TP/1.6/2.3
RREF1,PCG1,P Through Hole
CI1,0CP1,0CL
1
FGO1. VS_U1. Test Pin, )
CHECK PIN - LC-2-G White - TP/1.6/2.3
VS_V1.VS_Wi1 Through Hole
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J1, J16 Jumper - - - - SS/1.5X1.5/0.5
Ji5 Jumper - - - - SS/1.5X1.5/0.5
L2 Inductor 1.3pH +20% XAL1350-132MED Coilcraft 14mm?2
Common mode Common mode | PLT10HH501100P
L3 500Q@10MHz Murata 12.9x6.6
choke choke N
L4 Short 1608
M1, M2, M3, BVDSS 40V / Ron(Max)3.0Q Under
Nch MOSFET ) ROHM MOSFET(3X3)
M4, M5, M6 Ciss 1770pF development
Test Pin,
PWMI1 CHECK PIN - LC-2-G Yellow - TP/1.6/2.3
Through Hole
R1, R7,R13 Resistor 1.2kQ 50V,+1% MCRO3EZPFX1201 ROHM 1608
R19, R21 Resistor 2.2kQ 50V,+1% MCR01MZPF2201 ROHM 1005
R2, R8, R14,
R20, R23, R42, Resistor 47kQ 50V,+1% MCRO1MZPF4702 ROHM 1005
R46
R22 Resistor 10Q 50V,£1% MCRO1MZPF10R0 ROHM 1005
R24 Resistor 1.4kQ 50V,£1% MCR01MZPF1401 ROHM 1005
R3, R9, R15 Resistor 62Q 50V,+1% MCRO3EZPFX62R0 ROHM 1608
R33 Resistor 75Q 50V,+1% MCRO1MZPF75R0 ROHM 1005
R34, R43, R44 Short 1005
R35 Resistor 100Q 50V,+1% MCRO1MZPF1000 ROHM 1005
R4, R10, R16 Resistor 120Q 50V,+1% MCRO3EZPFX1200 ROHM 1608
R47 Resistor 2.4kQ 50V,+1% MCRO1MZPF2401 ROHM 1005
R48, R49, R74 Resistor 150Q 50V,£1% MCRO1MZPF1500 ROHM 1005
R5, R11, R17 Resistor 620Q 50V,£1% MCRO3EZPFX6200 ROHM 1608
R6, R12, R18, )
Resistor 10kQ 50V,£1% MCR01MZPF1002 ROHM 1005
R32, R45
R75 Resistor 1MQ 50V,+1% MCRO1MZPF1004 ROHM 1005
R76 - Short - - JUMPER(B)
. NTCG164KF104FT
RT1 NTC THERMISTORS 100kQ Thermistor DS TDK 1608
SR1 Resistor 1mQ/8W Shunt Resistor | PSR400ITQFH1L0O0 ROHM PSR400
SW1, SW2,
SW3,5W4, 3 state switch - Switch FT 1E-2M-Z NIDEC COPAL SW_FT1E-2M-Z
SW5, SW6
SILICON . TR_UMT3_SC-
TR1, TR2 - NPN Transistor | 25C4081U3T106R ROHM
TRANSISTOR 70_S0T-323
SILICON NPN Digital DTC143EU3HZGT1 TR_UMT3_SC-
TR3 - . ROHM
TRANSISTORS Transistor 06 70_S0T-323
SILICON PNP Digital DTA123EU3HZGT1 TR_UMT3_SC-
TR4 - . ROHM
TRANSISTORS Transistor 06 70_S0T-323
INTEGRATED 3 Phase Motor
U1 - . BD63030EKV-C ROHM TQFP-64V
CIRCUITS Driver
VR1, VR2,
VR3, VR4,
VR5, VR6, . Variable
Resistor 50kQ . CT-6EP 50k Ohm NIDEC COPAL CT-6EP
VR7, VRS, Resistor
VR9, VR10,
VR11
Test Pin,
VSUP1 CHECK PIN - LC-2-G Red - TP/1.6/2.3

Through Hole
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1.8. BifEHE

Figure 7. UJ7LYATHL(VER

1.9. YI7LYAR—RER/5—>E

Iy Y AT YA OEMROMERZ Table 5 (CRUET

BEROLA 7 RUET .
Table 5. UJ7LYAT Y41 > OB
Material FR-4
Board Thickness 1.6mm
Copper Thickness Top/Bottom layer 20z
Inner layer loz
Number of Layers 4
Board Size 133mm x 145mm
Minimum Copper Width 0.15mm
Minimum Air Gap 0.15mm
Minimum Hole Size 0.3mm
© 2022 ROHM Co., Ltd. No. 64AN142J Rev.001
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Figure 11. 3 [EBRE/(Y—>
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Figure 12 Bottom $fS&/(9—>
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2. FERER

2.1. EEJAXHE

90

- Peak
B0 Ave
70 — AMN&PK%
60 - AMMN(AV
2 50 -
S 40 aail
[oH]
g 30 i
g 20
10
0
-10
-20
150k 500k 1M 2M 5M  10M 20M  50M 108M
Frequency[Hz]
Figure 14. AIEFR
Table 5.8IFE#EER
x| #E BT =
Bf‘gd LR ’ﬂ!]; PK AV QP | PK | AV | aP | PK AV | QP | #HIE
[MHZ] [dB] | [dB] | [dB]
Lw 0.160 | AMN | — 1910 | — | — 500 | — | — | 3090 | — | OK
Lw 0.300 | AMN 2470 | — | — | 700 |— |-— | 4530 | — | — | oK
MW 1575 | AMN 3606 | — | — | 540 | — | -— | 1704 | — | — | oK
MW 1575 | AMN | — 2928 | — | — 340 | — | — 472 | — | oK
SW 6020 | AMN | — 2358 | — | — 330 | — | — 942 | — | oK
SW 6.160 | AMN 3101 | — | — | 530 | -— |-— | 2109 | — | — | oK
FM 99700 | AMN | — 814 | — | — 180 | — | — 986 | — | OK
FM 103.500 | AMN 2405 | — | —| 380 |-— |-— | 1395| — | — | OK
TVI 79.400 | AMN 1874 | — | — | 340 | — | -— | 1526 | — |-— | oK
VI 86.000 | AMN | — 512 | — | — 240 | — | — 1888 | — | OK
CB 26215 | AMN | — 162 | — | — 240 | — | — | 2562 | — | OK
cB 26.895 | AMN 1036 | — | — | 440 | -— | -— | 3364| — |-— | oK
VHF 30.750 | AMN 1916 | — | — | 440 | — | — | 2484 | — |— | oK
VHF 30650 | AMN | — 573 | — | — 240 | — | — 1827 | — | OK
VHF 86.050 | AMN | — 505 | — | — 180 | — | — 1295 | — | oK
VHF 85.350 | AMN 1855 | — | — | 380 | — | -— | 1945]| — |-— | oK

(Note 1) E>J#Rh CISPR25 class5 0 Peak Uy MB%ZRUTHDET .
(Note 2) #x#RH CISPR25 class5 @ Average Uy MBE%RLTHDET .
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2.2. BE/AXHE

2.2.1. 150kHz to 30MHz

80 = Peak
70 Ave
— 60 — Ver.(PK
EE‘ 50 — Ver[AV
@ 40
=
30
5 B
§ 20 Ifll L
i 10 il —
-
3 0 -
o
-10
-20
-30
150k sook 1M M 5M  10M  20M 30M
Frequency[Hz]
Figurel5. IFE#ESR 150kHz to 30MHz
Table 6. SBIFEREER 150kHz to 30MHz
Band | F M . Result Limit Margin
]aD” requency ealz:;'”g PK AV |QP | PK | AV | QP | PK | AV | QP | Judgment
[MHz] P [dB] | [dB] | [dB]
LW 0.160 | Ver. 3061 | — | — | 460 | -— | -— | 1539 | — | -— OK
LW 0.180 | Ver. — 2200 | — | — 260 | — | — 391 | — OK
MW 0555 | Ver. — 891 | — | — 200 | — | —- 1109 | — OK
MW 0560 | Ver. 1949 | — | — | 400 | — |-— | 2051 | — | — OK
SW 5915 | Ver. 1644 | — | — | 400 | — |-— | 2356 | — | — OK
SW 5955 | Ver. — 538 | — | — 200 | — | —- 1462 | — OK

(Note 1) E>J4#8H CISPR25 class5 @ Peak U3y MBEZRULTHNET,
(Note 2) #54&h' CISPR25 class5 @ Average Uy MB%ZRUTHDET

(Note 3) E—ARUEHRES —ILRLTHEDFY .
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2.2.2. 30MHz to 300MHz
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Figure 16. BIFERKR
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— Wer(PK
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Table 7. RIE#SSR 30MHz to 300MHz

Band ID

RR#%

[MHz]

AEE

R

2y

AV QP

AV

QP

i

FM

84.550

Hori.

OK

FM

89.650

Hori.

18.0

OK

FM

99.600

OK

FM

99.600

18.0

OK

TVI

41.500

18.0

OK

TVI

43.700

OK

TVI

56.900

OK

TVI

57.600

OK

TVII

189.250

OK

TVII

228.550

OK

TVII

229.100

OK

TV II

229.100

OK

DAB Il

229.100

OK

DAB III

229.100

OK

DAB III

237.950

OK

DAB III

239.050

OK

(Note 1) E>J#Rh CISPR25 class5 O Peak )y MBZRUTHDET .
(Note 2) ##&h' CISPR25 class5 @ Average U2y MEZRUTHDET
(Note 3) E—AKRUBLHRIES —ILRLTHENET,
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2.2.3. 300MHz to 1GHz
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Figure 17. AIERR

Table 8. AIFE#EE 300MHz-1GHz

. ; #R Y3yh =Yy
5B BIE =
Bf‘gd B 'Eg PK AV | QP | PK AV | QP | PK AV | QP | #FE

[MHz] [dB] [dB] | [dB]
TVIV 846.550 | Ver. -— 2039 | — | — 310 | — | — 10.61 | — OK
TV IV 846.550 | Ver. 26.22 | — - 410 | — - 14.78 -— | — OK
TVIV 926.250 | Hori. 24.59 | — -— 16.41 — | — OK
TVIV 936.200 | Hori. -— — 16.14 | — OK
DTTV 672.400 | Hori. 2279 | — - 450 | — - 22.21 -— | — OK
DTTV | 727.050 | Ver. 2474 | — -— 450 | — -— 20.26 — | — OK
DTTV | 727.050 | Ver. — 1649 | — | — 350 | — | — 1851 | — OK
DTTV 764.000 | Hori. - 1057 | — | — 350 | — | — 2443 | — OK

(Note 1) E>74&H CISPR25 class5 @ Peak U3y ME#ZRLTHNFET
(Note 2) #x#RN CISPR25 class5 @ Average Uy MBE%RLTHDET
(Note 3) E—49RUBLHRIES —ILRUTHDET,

© 2022 ROHM Co., Ltd. No. 64AN142J Rev.001
16/17 2022.3



REFMOTO003-EVK-002 EMC sERiERERES Application Note

2.3. fERFLY

REFMOT003-EVK-002 EMC sERFERICOVTRE /(X / IE /A XEEICHIRIEZ) (T 5L zfEsB U,

iH, ASERFERIREZ (FUT7L > ZR— KR REFMOT003-EVK-002 ZRVWTEH 3 E TRMLULEDTHD. SEHRIRIE T THEEZRILT
BENTEHOFE A BET —HEVTTRMT BT T HELZEL,
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