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5kW 11&& Fan-less SIHE 32 Application Note
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5kW 11&& Fan-less SIHE 32 Application Note
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5kW 11E& Fan-less 2IHE 3|2 Application Note
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5kW 11&& Fan-less SIHE 32 Application Note

QIHE &2 Afef

ofHofl A gt eIHE el &S uf2loje = str|et Z&uH ot
° Vin=320V
° Vout = AC200 V
®  Jout= AC 25A
® fsw= 40 kHz
[} Tout pp/Tout peak < 0.2
) Bmmax< 0.15T

lout pp/ out peak = Coll &M S RFFEE= MHOIN, By mae A ZSte| 2|A3E TS| 8 =A (MB3 (*8) Bsel 2f
322/ 1 o|shHct.

AL(11)2F hut pp/ but peac®t L2 BHAIZEE, [2 100y2uHE EOo{of stof, o] =Zofofl Cish N =19 m 170uH7}
A &LIcH of7|olM S L2 2.2mHOI0{, outer leg2l A= 378mm2luct olE{E T2tolEE A (16) ¥ 4
(A7)0 M Bymax<0.15TE BHFESHE Ae & 5 ASHCH

a7 62 24 0.35mmel 4070 2l=Me2 FHE Fe[Ms ZEEE 2 2l ezt ot E™E FelM MEg2
18mQeUUct A& X Bs 0.45T ¥ Fukg 25002 HEZIOIE T0of («8)E A Estod, AL+ N & MUANAL2EZM
TEM Mekg MUAZFEEUCH Bt =2 MEE center legoll & ZR5E, liqualloy (x9)7F center leg MZEZA
M3tstE 2, 1.3TelE 52 Bs 222 Gapless 7M S Ad59 &L Cl

EfMAZYT W4 elez|2 EtY | Full-bridge Et
x| = 6.5cm x 4.8 cm x 6.2 cm @8 cmx L4 cm x 4&|&
= 193 cm? 905 cm’
X =H]| 1 4.68
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28 gIt
SiC MOSFETE At8%t EAAZ T Al olgfz|E Etel 2IHEH (QIHE A)2lb, Si-IGBTE At&et 7|Z&E Full-Bridge
Qle{E (QIHE B), SIC MOSFETE AtE¢eH 7| &8 Full-Bridge QI E (QIHE C)o| MsS dlustAd &L Ct.
a7 72 2HE Bet 2HE Ceo 32Xol0{, F 32 Zt QuEel 32 M5 Malsh Hduct
® —
H —
Qu1 |I<— Q2 |I<—
— I—] L
¢ IYYYL [
Vin G [
? —— T RIoald
|_
QLl QL2 |{L—}
®
J8 7. 7|& oy 32 (2IHH B, C) =8k
o17[olAM ;2 Qe B 3 Co "He 2|UEE S2x MFO|0, F 31 Zo| EMAZ T YWA2 MOSFETE &1sts
HF/E 50%= ﬂW&%%Mq.EQ,ﬁﬁ-ﬂ%ﬂ Futpot Sotetol w2l Z2est dd BXE A4 = U0,
Z2oMeo g2 EMXAH F ZUHM 5 2 5+ A5HCH
H 3. Z e 329 AFE RE HF
Inverter A Inverter B Inverter C
Input voltage (Vin) DC 320 V
Input capacitance (Ci) 560 uF x 3 560 uF x 4
Low frequency switches SIE WOBIEET -
(SCT3017AL)
. . SiC MOSFET Si IGBT x 2pcs/arm SiC MOSFET x 2pcs/arm
High frequency switches (SCT3030AL) (STGWB0H65DFB) (SCT3030AL)
Switching frequency (fsw) 40 kHz 20 kHz
. . SiC SBD
Free wheeling diode (D) (SCS212AM) -
Magnetizing inductance (Lm) 2.2 mH -
Leakage / Smoothing 170 uH 300 uH x 4
inductance (L) H (BCH61-35150)
Copper wire resistance of the 18 MmO 20 mQ x 4
reactor
Output capacitance (Co) 1uF x4 1uFx8
Output voltage (Vout) AC 200 V
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8 82 &MY pusS JTIEFSE otod CIHE A, B, Col &8 S HEHA AUt of7[olM &8 1
Pmoﬂ EH?_I- Pout—-o—l d %E ﬂ'%?\ﬂ%l’lcl' ':n_l', 7('_-[_1__0_[ zg_ —jn‘_\—)él (Ptola\ = Pm - Pout)% MOSFET—?—l 7'”O|E ?‘% —/n'_\—
°L¢L|I:|-_

[E=y =]

oo 1

Kl o

Mo rir

100
99.5
Inverter A
S 99
>
(&]
_§ 98.5 Inverter C
e
w
98
Inverter B
97.5
97
0 1 2 3 4 5 6

Output Power [kW]
% 8. Pout2 XEZE o 2IHEH A, B, Cel &8

Si IGBTE SiC MOSFET (2IHHEf BollA C)2 CHHMSIH, Pu2 ZE HA 58 nJt A= X| T

Ol&te| Powr HRIOIME Eh=
HelollM 99%0ll Rolxl= ZUE HUE
p=2 o

=0, 2kWollA 99.4%2 =

2 EdXIAEe =& &4t 8 ZE£9 FIFE Qo 3kW ol&el A
1

=

M o

Lot tHEHM2Z QB As 1~5kW2| A A HeIM &8 n7t 99%E
L

24 24
a8 99| ¥ T Z= Pu=bkWolM S=feh mf, eltie] A (EMAZ T 2A)ol & &4 HYH (Aow)2l HHS LEHH
At ol &4 =4 ALh2 125°ColAMel ON M& (Aon)e BIESZE AASIA &Y

0.6 W

®Conduction loss in the low-frequency MOSFET
H Conduction loss in the high-frequency MOSFET
1 Switching loss of high-frequency MOSFET
MLoss during dead time

M Copper loss

4 Others

g 9. HH A, S5kwed i < Potal =4
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5kW 11&& Fan-less SIHE 32 Application Note

1) Half-Bridge B1ollM 2] MOSFET =& &4
B1 (SCT3017AL, E&)2l 2t MOSFET= 125°ColM Aon=22mQuHCct A&F ©™F+= 25ArmsE, MOSFETS &
T5 242 (25Ams)? *22mQ = 13.8W7F EuCl B12| fwe 50HzO0l 22, MOSFETS| HIE Ebl &A1} Azl

AN S AL A
—‘—AI EIoss,SW% ﬂD—M%!' T 9}|\E|’| E".

I'

2) Half-Bridge B2, B3 (PWM&)ollA{2] MOSFET =& &4

B2 2 B3 (SCT3030AL, Z&)2l Zt MOSFET= 125°COollM Aon=40m@UUCt Z 2lHEel 2t M8 S22 AdE

/= 12.5Arms 4t High-side MOSFET (Quz % Qua)2t Low-side MOSFET (Q ¥ Qu)=
SESI2 2, High-side == Low-side MOSFETE= 220nse| HE= EF (DT) #Z+S HMelsta o= §HFol ONel
AEfE X Ch MOSFETSl 1F7|& 25us0l22, PWMES MOSFET =& £412 (12.5Arms)?*40mQx*(1 -
(220ns*2)/25us) *2phases=12.3Wl L C}.

3) Half-Bridge B2, B3 (PWMR)0llA{2] MOSFET A& &4
PWMFOIAM ALEZE SiC MOSFETE| Fosssw 542 =3¢l M7 42 2+2AM I8 1022 LEE 5 A&Lch

1.4E-03
IdH + Etotal_s\N
1.2E-03
J ’VdsH
= 1.0E-03 g __320\/
L
vV
9 8.0E-04 i 7dsL
ke
g 6.0E-04 Equivalent circuit
s with double pulse test
; Eoff
2 4.0E-04 L
Lo
s0E04 L oo e .-
..... .’.'\-o---”""" Erl’
0.0E+00 @iiiiis o-
0 10 20 30 20 o o

Drain current 1y [A]

T8 10. SCT3030AL2 Ftalsw, Eon, Eoit, B2t HHE BA Al 3|2

MOSFET2| & A91& &4 olHX| (Eotasw)E T2 Tun-ON &4 o|HX| (Ln), Turn-OFF &4 ol X| (o), &

Asls &4 oYX ()2 FAEHO JUELICE O|3EH &4 o|HX= HE EA AE (+11)22 FHoI¥ 2, ALS
£ sl2= a8 100 ZIM=E JUEUCE Va2t e High-side MOSFETS| =l - A FMetnp =g ¢l
MFO|of, Vst @t 2 Low-side & LEMHALICH At Are 242t Low—side MOSFETS| Turn—-ON % Turn—-OFF<]
2t AE T FZHMel et hol SHeZE e = AEHCH A2 Low-side MOSFETS| Turn—ON A9 H
I PO lgsh H mZE AIRE = UASUECH /AL 6 XHAAM L4 Ee E SEE B MFES 4 (20022
LiERH = AFuch PWME MOSFETS EHE FPwe T SHAAML Aoaswriwll HEX[O[0], o HEZ
Haslste A (21)2 e = A& o
[=v2-125-sin6 (4) (20)
1 T
PSW:?L Etotai sw fswdt - 2phase = 12.7W (21)
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5kW 11&& Fan-less SIHE 32 Application Note

150 .
m Transistors
m Copper
Others
100
2
)
)
@]
- 50
0
Inverter B Inverter C Inverter A

2 11, 5kW Ale] 2t QIHE Ao WS B[

4) DT Z2ol M| B &4

IHE AolM DT= 220ns2 AE =0 oo, e FHSet MR =Z2/g3 SBD (SCS212AM, ROHM)Of|
SEUCt co|lREE = g0 d 4 = AFUCH Awel DIEDIXIZ DT F2ollM el &4
e Are oS Aol ohep Aldke = AEUCh

1 T
PDT—Tf VFIFf:S‘W 2DTdt - ZPCS (22)
ot F= 2tZF SBDe| wutek Metnt ek MFeLch AFEEE SCS212AMS| HIOIHAIE (x12)0 AIKHE -k
SdE HIEHSE AHLSHH, Pp=0.3W*2pcs=0.6W7}+ E LT},
5) s&

outer legel $HE FHof AT Fe|Me 5 MEge2 18meluct As MF= 125Ams0|EZ2, & &2
(12.5Arms)?+18mQ+2wire=5.6W7} E L},

6) 7IEt
a7 g= oleel &4 MEHE o 5AWE, Ze 2lUEe ZH &4, G, G, SZ J|He| i BE =5 £40]
=0 AEHC o eIHES & T &4 M2 HE2I0|E MB3 (+8)2F liqualloy (¥9)ollAel 2ol &4 HOIHE
HIEto 2 2F 2 SWE A AH=EL C}
olgfst &4 BAM S HIEHSZ Qua, Qus, Qro, Qa8 o3 &4 E‘ He 2F 25wl
ol &4o] =7 2o, HZ A|AR2 ZhastgEuch QH{E AdAl= ZE SiIC MOSFETAH & HM& (Ru)
5°C/wel 3|E4 A 3

Ji
OII

AAE, Rnl.7°C/Wel ME AEE Saff & % L ck. SiC MOSFET2| HZEHolM2| Fin 2E& <
80°CE 11, Junction 2% (7)) 130°CECt e ZHe=2 FH=EE=Z, ALEE SiIC MOSFETS|l 7 o &A
olstolod, Ol= Fan-less 'd2+0| 7hs&t 2 L.

Skwoll Aol QIt{E| Bt 2AHEl C2| Aoaz SLT WHo=Z HAS ALtstol, 28 1100M 2lH{H A, B, Co
Pota® H|WSIREHCH EWMAAEHS &ML S IGBTE SiC MOSFETE A Te=24 Hiok O|s5tRE ZAst o
IHE COlM T Fan-less S%0| 7ts&t U ct MME 5kW SZF Al QIE{E ColM= d2t Finel
80°COIZ &, Fan-less S%0| Jbs&tHCh d2iL}, QIHE Ce #& 2lAdEel S£2E sl 5kWollM 99%2 &
ns MR REch QHE Aol A2 Zg 2ldE ol &2 oHE Cof dHlsi tHE Zoty &Lk I olf
2 2[UHE AMETLEMN AUFTE HoH, SE£2 MR oA ZT] HEJ Tt

IE] A, B, Co 452 # 40| HalsIU&LITt. 2HE B tiilol QIHE AE MES= 29, &8 nc 1.6%
IHEE R, Ao 62% &4, AO|=Qb SH2 22 56%2t 50%2 HAE[AdEHCt £, e AE 2It{H Cof
Hlo &8 n7t 0.7% FT5tL, Aoa= 41% WA= AEHCE AHE AL QIH{E B & Co| Xo|E2 8 10ME
Y &tsh| LbEHEH o
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5kW 11&& Fan-less SIHE 32 Application Note
4.2t 2HE F 2ol M5 HluW
Inverter A Inverter B Inverter C
Switching transistors SiC MOSFETs Si IGBTs SiC MOSFETs
Conversion efficiency (@5 kW) 99.0% 97.4% 98.3%
Total loss (@5 kW) 51 W 133 W 85 W
Size 4180 cm’ 9480 cm’
Weight 2.5 kg 5.0 kg

e

SIC MOSFETEZ 22/& ClHIO|AZ Al8SHE EMAYT A
MOSFETS| 243t A9la M52 Si IGBTl slsf, D& A
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B Inverter A 3|25 (Schematics)
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(b) Control PCB
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B Inverter A £ZX (BOM List)
(a), (b) Power PCB, Sub PCB, Control PCB (Continued)

Device Symbol Parts Number Values Manufacture Pack[?ngn(:]&ze
Film Capacitor C1,C8,C9,C10,C11,C12 BFC233920105 1uF, 630V +20% Vishay 26x10x19.5
Al-E Capacitor C2,C3,C4 ELXS451VSN561MA50S 560uF, 450V £20% | Nippon chemi-con | D35x50
Film Capacitor C5,C18,C25 450MPH105J 1uF, 450V +5% RUBYCON 18.5x15x23
Capacitor C6,C14,C27 DE1E3KX222MA4BNO1 2200pF, 250Vac+20% | MURATA 9x7x12
Capacitor C7,C20,C29,C36,C37,C38 GRM188R71E105KA12 1uF, 25V £10% MURATA 1608
Capacitor C15,C16,C17,C24,C53,C58,C59 GRM185B31E105MA12 1uF, 25V £20% MURATA 1608
Capacitor 81282;8232‘7‘2041042 GRM188B11H102KA01 1000pF, 50V +=10% | MURATA 1608

C22, C30,C31,C32,C33,
Capacitor C34,C35,C39,C44,C48,C52, GRM188B31H104KA92 0.1uF, 50V +10% | MURATA 1608

C54,C55,C56,C57
Capacitor C67,C68,C72 GRM188R71E104KA01 0.1uF, 25V +10% | MURATA 1608
Capacitor C23 GRM188R11H104KA93 0.1uF, 50V +10% | MURATA 1608
AL-E Capacitor C26 UCS2W220MHD 22pF, 450V +20% | Nichicon D16x20
Capacitor C45,C49 GRM1851X1H222JA44 2200pF, 50V +5% | MURATA 1608
Capacitor C19,C43,C51 TBD TBD MURATA 1608
AL-E Capacitor C60,C61,C62,C63,C64,C69 ELXZ350ELL101MF15D 100pF, 35V +20% | Nippon chemi-con | D6.3x15
AL-E Capacitor C66 ELXZ100ELL681MF15D 680uF, 10V *=20% | Nippon chemi-con | D8x11.5
Film Capacitor C65 ECQE6103KF 0.01uF, 630V +10% Panasonic 12x4.5x7.5
Film Capacitor C70 ECQE6104KF 0.1uF, 630V *=10% | Panasonic 18.5x6.3x14
Capacitor C71 DE1E3KX102MA4BNO1 1000pF, 250Vac +20% | MURATA 6x4x9
Capacitor C74 GRM188B11H103KA01 10000pF, 50V +10% | MURATA 1608
Diode D1,D3,D5,D7,D10,D11 ES1A 50V,1A Fairchild DO-214AC
Diode D2,D4,D6,D8 SCS212AM 650V 12A ROHM 10.16x4.7x19
Diode D9 188355 90V 225mA ROHM 2.5x1.25x0.7
Diode D12,D18 EG01C 1000V, 0.5A SANKEN ¢ 2.7x5L
Diode D13,D014,D15,D16,D17 SBR1U150SA-13 150V, 1A DIODES 4.3x2.6x2.2
Zener Diode ZD1 UDZS5.1B 5.1V, 5mA ROHM SC-90
Photocoupler PC1 PS2501L-1 1ch, 80V,50mA NEC 6.5x4.6x3.6
Transistor 01,02,03,04 SCT3030AL Nch, 650V, 30mQ ROHM TO-247N
Transistor Q5,06 SCT3017AL Nch, 650V, 17mQ ROHM TO-247N
Transistor Q7,Q8,Q9,Q110,Q11,Q12 28C3325 50V,0.5A TOSHIBA SC-59
Potemtiometer VR1,VR2,VR3 CT-6E-P5KQ 5kQ, 1/2W +1% COPAL 7X7X.8
Resistor R1,R2,R4 RK73B2BTTD105J 1MQ, 1/4W *+=5% KOA 3216
Resistor R85,R86,R89,R90 MCR10EZPJ105 1MQ, 1/10W +5% | ROHM 1608
Resistor R3,R5,R12,R14 RK73B2BTTD4R7J 4.7Q, 1/4W *=5% KOA 3216
Resistor R6,R8,R11,R13 RK73B2BTTD563J 56kQ, 1/4W *=5% KOA 3216
Resistor R7,R15 RK73B1JTTD000J 0Q KOA 1608
Resistor R9,R17 RK73B1JTTD153J 15kQ, 1/10W +£5% | KOA 1608

R10,R16,R18,R19,R20,R21,

R22,R25,R42,R43,R45,R47,
Resistor 2‘5‘3:Egg:gg;:ggg:ggg:ggg:%z RK73B1JTTD103J 10kQ, 1/10W +5% | KOA 1608

R68,R69,R70,R71,R72,R73,'74,

R75,R76,R77,R78,R79,R80
Resistor R23,R24 RK73B1JTTD470J 47Q, 1/10W *=5% KOA 1608
Resistor R26,R44,R48,R53,R61,R62,R63 RK73B1JTTD472J 4.7kQ, 1/10W +5% | KOA 1608
Resistor R27 RK73B1JTTD102J 1kQ, 1/10W +5% KOA 1608
Resistor R28,R30,R31,R34,R35,R38,

RA40.R41 R46 R55 RK73B1JTTD101J 100Q, 1/10W *=5% | KOA 1608
Resistor R29,R32,R33,R36,R37,R39 RK73B1JTTD271J 270Q, 1/10W *£5% | KOA 1608
Resistor R64 RK73B1JTTD104J 100kQ, 1/10W =+5% | KOA 1608
Resistor R82 MCRO3EZPJ332 3.3kQ, 1/10W *=5% | ROHM 1608
Resistor R93 MCRO3ERTJ302 3kQ, 1/10W *=5% ROHM 1608
Resistor R88 MCRO3EZPJ152 1.5kQ, 1/10W *+5% [ ROHM 1608
Resistor R81,R92 MOSX1C1R0J 1Q, 1W *=1% KOA ¢ 3x9L
Resistor R84 MOSX1C334J 330kQ, 1W *=5% KOA ¢ 3x9L
Resistor R83 MCRO3EZPJ103 10kQ, 1/10W £5% | ROHM 1608
Resistor R87 MCRO3EZPJ102 1kQ, 1/10W +=5% ROHM 1608
Resistor R91 MCRO3EZPJ101 100Q, 1/10W *+5% | ROHM 1608
Resistor R94 MCRO3EZPJ334 330kQ, 1/10W *5% | ROHM 1608
Transformer T VDCT 6mA, 67:1 NIHON PULSE 24.5x21x22
Transformer T2 TR10P - PAT -
Line filter L1 ADR-48-50-0R5YA 0.5mH, 50A UENO 65x60x40
Current Sensor U1,U3 CQ-3303 +20A 60mV/A AsahiKASEI 7.9x5.6x1.3
IC u2,u7,Us8 NJM2732M Dual RtoR OP-amp | NJRC SOP-8
IC U4 ACPL-C87AT Isolation AMP AVAGO 5.85x6.8x3.2
IC U5,U6 TC4069UBF 6 CMOS Inverter TOSHIBA DIP-14
IC IC1,IC2 NJM78LO5UA 5V 500mA NJRC SOT-89
IC U9 24L.C64SN EEPROM MICROCHIP SOP-8
IC u10 TA48MO5F 5V, 0.5ALDO TOSHIBA 6.5x9.5x2.3
IC U1l NJM431U 150mA Shunt regulator | NJRC SOT-89

Flybuck controller
IC u12 STR-A6079M 88/0\/! 1.2A SANKEN DIP-8
© 2021 ROHM Co., Ltd. No. 64AN087K Rev.001
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(a), (b) Power PCB, Sub PCB, Control PCB (Continued)

Device Symbol Parts Number Values Manufacture Pack[;grﬁ]&ze
Connector J1,J2,J3,J6,J10,J11,J12 FHU-2x4SG 3A, 8pin,female Useconn 10.16x5.08x8.5
Connector J4 FHU-2x8SG 3A, 16pin, female Useconn 20.8x5x8.5
Connector J5,J8 PH-1x04SG Pin header 1x4P Useconn 10.16x2.54x8.5
Connector J7 FHU-2x9SG 3A, 18pin, female Useconn 23.4x5x8.5
Connector J9 PH-2x08SG Pin header 2x8P Useconn 20.8x5x8.5
Connector J13 PH-2x04SG Pin header 2x4P Useconn 10.16x5.08x8.5
Connector J14 PH-2x09SG Pin header 2x9P Useconn 22.86x5.08x8.5
Connector CN1 B3P-VH 10A, 3pin JST 13.8x9.7x11
Connector CN2 S3B-EH 3A, 3pin JST 10x3.8x6
Connector CN3 PH-1x10RG2 10pin, Side Useconn 25.4x10.61x2.54
Connector CN4 B5B-PH-K-S 5pin JST 11.9x4.5x6
Connector CN5 S4B-EH 4pin JST 12.5x3.8x6
FET-2 Module MJ1,MJ2 PC092-01-00 10pin PAT 56x13x38
FET Module MJ3 PC045-00-00 10pin PAT
CPU Module MJ4 PC089-01-00-50P 36pin PAT 28x40x28
Test Point $$;;ES;E?’OTP4’TP6’TP7‘ KRB-408 Screw, internal HIROSUGI ¢ 8x8
. CP1,CP2,CP3,CP4,CP5,CP6,CP7,
Check Pin CP8CPY.CP10,CP11.CP12 HOT-2608B Black HIROSUGI 2.5x1.75
(c) Driver PCB
Device Symbol Parts Number Values Manufacture Eackage
Size [mm]
Capacitor C1,C2,C4,C5,C9,C12 GRM188B31H104KA92 0.1uF 50V +10% MURATA 1608
Capacitor C3 GRM1851X1H472JA44 4700pF 50V +20% MURATA 1608
Capacitor C6,C7,C8,C10,C11,C13,C14 GRM21BR71E105KA99 1uF 25V +10% MURATA 2012
Diode D1,D2,D3,D4 1SS355 90V 225mA ROHM 2.5x1.25x0.7
Diode D5 RB751S-40 30V 30mA ROHM 1608
Connector J1,J3 MB3P-90 250V 3A JST 7.5x2.4x5.3
Connector J2 MB4P-90 250V 3A JST 10x2.4x5.3
Connector J4 B4B-XH-A 250V 3A JST 12.4x5.75x7
Photocoupler PC1,PC2 TLP700A 35V 3mA TOSHIBA 4.6x6.8x4
Transistor Q1 SSM3K318T 60V 2.5A TOSHIBA 2.9x1.6x0.7
Transistor Q2,04 2SCR542P 30V 5A ROHM 4.6x2.6x1.5
Transistor Q3,05 2SAR542P 30V 5A ROHM 4.6x2.6x1.5
Resistor R1,R3 MCRO3ERTJ102 1kQ 1/10W +5% ROHM 1608
Resistor R2 MCRO3ERTJ202 10Q 1/10W +5% ROHM 1608
Resistor R4,R5 MCRO3ERTJ103 10kQ 1/10W 5% ROHM 1608
Resistor R6,R7,R8 MCR10ERTJ4R7 4.7Q 1/8W +5% ROHM 2012
Resistor R10,R16 MCRO3ERTJ331 330Q 1/10W 5% ROHM 1608
Resistor R11,R17 MCRO3ERTJ470 47Q 1/10W +5% ROHM 1608
Resistor R12,R13,R18,R19 MCR18ERTJ200 20Q 1/4W +5% ROHM 3216
Resistor R14,R15,R20,R21 MCR18ERTJ4R7 4.7Q 1/4W 5% ROHM 3216
Resistor R22,R23 MCR18ERTJ1R0 1Q 1/4W 5% ROHM 3216
Transformer T1 TROO8A Shinsei denki 8x13x8
IC Ul NJM78LO5UA 5V 20mA JRC 4.5x2.5x1.5
IC u2 NE555D 18V 225mA TI DIP-8
© 2021 ROHM Co., Ltd. No. 64AN087K Rev.001
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(2) Control PCB

(b) bottom
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(3) Driver PCB
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Notice

10)

11)

12)

13)

Notes

The information contained herein is subject to change without notice.

Before you use our Products, please contact our sales representative and verify the latest specifica-
tions :

Although ROHM is continuously working to improve product reliability and quality, semicon-
ductors can break down and malfunction due to various factors.

Therefore, in order to prevent personal injury or fire arising from failure, please take safety
measures such as complying with the derating characteristics, implementing redundant and
fire prevention designs, and utilizing backups and fail-safe procedures. ROHM shall have no
responsibility for any damages arising out of the use of our Poducts beyond the rating specified by
ROHM.

Examples of application circuits, circuit constants and any other information contained herein are
provided only to illustrate the standard usage and operations of the Products. The peripheral
conditions must be taken into account when designing circuits for mass production.

The technical information specified herein is intended only to show the typical functions of and
examples of application circuits for the Products. ROHM does not grant you, explicitly or implicitly,
any license to use or exercise intellectual property or other rights held by ROHM or any other
parties. ROHM shall have no responsibility whatsoever for any dispute arising out of the use of
such technical information.

The Products specified in this document are not designed to be radiation tolerant.

For use of our Products in applications requiring a high degree of reliability (as exemplified
below), please contact and consult with a ROHM representative : transportation equipment (i.e.
cars, ships, trains), primary communication equipment, traffic lights, fire/crime prevention, safety
equipment, medical systems, servers, solar cells, and power transmission systems.

Do not use our Products in applications requiring extremely high reliability, such as aerospace
equipment, nuclear power control systems, and submarine repeaters.

ROHM shall have no responsibility for any damages or injury arising from non-compliance with
the recommended usage conditions and specifications contained herein.

ROHM has used reasonable care to ensure the accuracy of the information contained in this
document. However, ROHM does not warrants that such information is error-free, and ROHM
shall have no responsibility for any damages arising from any inaccuracy or misprint of such
information.

Please use the Products in accordance with any applicable environmental laws and regulations,
such as the RoHS Directive. For more details, including RoHS compatibility, please contact a
ROHM sales office. ROHM shall have no responsibility for any damages or losses resulting
non-compliance with any applicable laws or regulations.

When providing our Products and technologies contained in this document to other countries,
you must abide by the procedures and provisions stipulated in all applicable export laws and
regulations, including without limitation the US Export Administration Regulations and the Foreign
Exchange and Foreign Trade Act.

This document, in part or in whole, may not be reprinted or reproduced without prior consent of
ROHM.

Thank you for your accessing to ROHM product informations.
More detail product informations and catalogs are available, please contact us.

ROHM ROHM Customer Support System

SEMICONDUCTOR

https://www.rohm.co.kr/contactus/
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