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Parameter Value | Unit Remarks
VDC(in) Primary DC/DC voltage supply range 10~18 | V Recommended value 15V
Voutl Output voltage from DC/DC voltage +15/-10 | V For IGBT drive supply
Vout2 Primary side control voltage 5 Vv Non-isolation
lout(DC) DC output current 0.15 A per 1 output. IGBT drive supply
lout(peak) Peak output current (t=1us) 10 A per 2 output. IGBT drive supply
VLogicIN PWM signals for High,low side IGBT and RB-IGBT 0/45 Vv Follow the specification of TC74HCO4AF
VFAULT FAULT detection output 0/45 Vv Follow the specification of ACPL-339J
IFAULT FAULT detection output load current 8 mA Follow the specification of ACPL-339J
Vout IGBT drive voltage level for high, low side +15/-10 | V
IG MAX. peak output current 15.5 A Follow the specification of ACPL-339]
Pout MAX. output power 1200 | mwW Follow the specification of ACPL-339J
fsw MAX. PWM signal frequency i Kz single dr|Ye condlt.lc')n
175 | kHz pallarel drive condition
tPDELAY propagation delay time 250 ns
tPDISTO input to output propagation distortion 25 ns
dmax MAX. duty cycle 100 %
VCES(IGBT) MAX. collector-emitter voltage on IGBT 20 | v AMBI300VG-120R-50
600 \Y 4AMBI400VG-060R-50
VCES(RB-IGBT) MAX. collector-emitter voltage on RB-IGBT 600 V
Top operateing temperature design target -10~50 | deg
Tstg Storage temperature design target -30~80 | deg

Note: Other specifications follow specifications of TC74HCO4AF and ACPL-339J

PRELIMINARY

AN-124 verl.3

© Fuji Electric Co., Ltd. All rights reserved. 3
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Input and output for connecter(CN1)

IGBT, RB-IGBTEEEI HE Haro 4%

T4,T1

aEE— F:J'-EI—UEIU‘HHET

b
TR &

=

E5AHNBRUFAULTES SAER

PIN
1 PWM signal for high side IGBT(T1)
2 PWM signal for RB-IGBT(T4)
3 PWM signal for RB-IGBT(T3)
4 PWM signal for low side IGBT(T2)
5 GND
6 GND
7 GND
8 GND
9 GND
10 Fault detection output IGBT (T1,T2)

ORI R(EXGIM-1030-T(A Lo EEY REFERABENET,

Input for DC/DC converter connecter(CN101)

PIN
1 VDC 15V
2 NC
GND oV

:H"~7’;ﬂiXHP 3USTEH L SZEFARENET,

i H3% 55 AH% %
/ B OEVE—RFI—IBAERTICIE. MERE T AHEREL
— EHLDHIE TWEH A, YU VEBOSABEHIEERAOREE T
e Rgon(Q) | Reoff(Q2) THEYETOT, Sro R —RTEBELTHHEV TSI,
EEEEGR anmml T1,T2 10 1 B OEVE—FFI—VIEAFEREIDIHE DA HETIT T,
! 9 T3,T4 8.2 39 OEVE—RFFI—IFRTTHETEREMNRIREE LS T
BYFET,
B[RRI CTRgon,RgoffFDEZZEEL T TS, (FHAME
FERSE)
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Output for IGBTand RB-IGBT drive connecter (CN2,CN3)

PIN Remarks
1 RB-IGBT Gate(T4G) connect to CN8-1
2 high side IGBT and RB-IGBT Emitter(T1/T4E) connect to CN§-2
3 high side IGBT Gate(T1G) connect to CN8-3
4 NC
5 NC
6 high side IGBT Collecter(T1C) connect to CN8-6

2RI RIEVHR-ON(ISTEYV S A ERABENET .

Top View
10 N2
Qutput for IGBT drive connecter (CN4,CN5)

PIN

Remarks

1 low side IGBT Emitter(T2E)

connect to CN9-1

2 low side IGBT Gate(T2G)

connect to CN9-2

Qutput for RB-IGBT drive connecter (CN6,CN7)

PIN

Remarks

1 RB-IGBT Emitter(T3E)

connect to CN10-1

2 RB-IGBT Gate(T3G)

connect to CN10-2

OARPAEVHR2N(JSTE)A L BAEERARBELET,

m DU IVEREIRD T T4EREIHH AR I 2 IXCN2E

BEVWTELNERSRE), CN3ZHFENHELET L
IGBTIZEREH L EREADTITEFE T,
B T2 T3EEEIH AaRVREEELDARIZIZHFEN

EWTHEERLET,

B TICEEHBHOI-OOEHETIDOTTIINOIALYAS

[SHTERF TELNEAR—C DS M), BT

LIGBTIIEREIBILE B ADTITE

BTSN,
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m Active clamp

"E g~
Balance resistance
for parallel
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SW mode

T1

SW

OFF

OFF

OFF

SW: Connect todrtve circuit and input gate signal

T2

OFF

OFF

SW

OFF

O Bias woltage of gate +15%

T3

OFF
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ON

OFF: Reverse bias woltage of gate -107
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E2a—)L: 4MBI300VG-120R-50

BEHOYHE

iﬂ“i%# VCC2:400\/, IC:3OOA, TJ:1250C,VGE:+15V/'1OV Rgoﬂ(Q) Rgoff(Q)
p T1.1T2 10 1
4 & SWT! T3.T4 8.2 39
Vee2 OFF T1 En—lm} SW mode Load L T1 T2 T3 T4
1S E TELG T1/T4 E*— M-U SW OFF OFF ON
Veel JT\T 3 A M-U OFF SW ON OFF
M N v Tdu *U . P-U OFF OFF SW ON
= é) T2 U-N OFF OFF ON SW
1 |veez ON T4 G 0 EZK} SW: Connect todrive circuit and input gate signal
-[ 19 E o— O Bias woltage of gate +15V
OFF: Beverse bias voltage of gate -107
N Wecd=Weelld
ton toff trr
S VGE 5V/d|v | Ic 100A/d|v |
_ ....... VGESV/dIV ..........................................................................
VCElOOV/d'V
-\ IC_100A/dIv [ 100A/d|v 5 o
' A : T
________________________________________________ VCElOOV/le
t 200ns/div t 200ns/div t 200ns/d|v
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BEHOYHE

iﬂ“i%# VCC2:400\/, IC:3OOA, Tj:1250C, VG E:+15V/'1OV Rgoﬂ(Q) Rgoff(Q)
P T1.T2 10 1
r 9 F OFF‘I’] T3.T4 8.2 39
Vee2 . SW T1 En—lm} SW mode Load L T1 T2 T3 T4
1S E TEL T1/T4 E*— M-U SW OFF OFF ON
T3 A M-L OFF SW ON OFF
Veel m )| FANND o
N Tdu é) U . P-U OFF OFF SW ON
1 Veoa ON 1 FFT-E L-N CFF CFF ON SW
T4 G 7 6 K SW: Connect to drive circuit and ingnit gate signal
-[ 2 E O Bias woltage of gate +15V
OFF: Beverse bias voltage of gate -107
N Veo2=Weel 2
ton toff trr
e | |VGESVdVe | e 100A/div |
| | | | ; j VGE 5V/d|V : ' o

VCE lOOV/d v

4 Ic 100A/d|v 3

.................

t 500ns/div

, VCE lOOV/dIV

Ic 100A/d|v f

| "'c§500'n's/div

VGE 5V/div

VCE 100V/d|v

t 500ns/div
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Lo W)
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T3T4 8.2 39

VGE 5V/div

B—2 A DR EL
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Type Q'ty Value/Device Package size Part Name R&‘;?}Tg Stnudeerd Assembled Remarks
Resistor 1 0 R112 Jumper
Resistor 3 10 3216 R104,R108,R109
Resistor 1 47 3216 R106
Resistor 1 470 2125 R111
Resistor 1 1k 2125 R126
Resistor 3 1.5k 3216 R121,R122,R125
Resistor 1 2k 2125 R130
Resistor 1 2.2k 2125 R127
Resistor 1 3.6k 2125 R110
Resistor 1 4.7k 2125 R102
Resistor 1 4.7k 3216 R103
Resistor 1 8.2k 2125 R101
Resistor 1 10k 2125 R107
Resistor 3 22k 2125 R129,R131,R132
Resistor 1 220k 2125 R128
Resistor 1 FT63-EP102 RV1 Variable resistance

Capacitor 1 1000pF C109
Capacitor 1 1000pF 1608 C105
Capacitor 2 22000F, 50V 1608 C106,C107
Capacitor 2 0.1uF,50V 1608 C104,C136

. C126,C127,C128
Capacitor 6 2.2uF,25V 2125 129.C134.C135

. C116,C117,C118,
Capacitor 6 22uF,50V 5*11 C119.C124.C125
Capacitor 1 100uF,10V 5*11 C103
Capacitor 1 100uF,25V 6.3%11 C102
Capacitor 3 100uF,50V 8*11.5 C111,C112,C115
Capacitor 1 1500uF,25V 12.5%25 C101

PRELIMINARY

AN-124 verl.3

© Fuji Electric Co., Ltd. All rights reserved.

17



ﬁB oo %E(DC/DC: .//

—%.GDUY T R—

~)

FoE+t®

Innovating Energy Technology

, . . Recommended
Type Q'ty Value/Device Package size Part Name Manufactuer Assembled Remarks
Diode 1 40V ,5A D101
. D102,D103,D111,
Diode 5 200V,1A D112.D115
FET 1 2SK3587-01MR TR101
transistor 1 | 28C2873Y(TE12L,F) TR102
Zener diode 1 2.2V ZD101
Zener diode 3 15V ZD111,ZD112,ZD115
IC 1 [TA7805F(TE16L1,NQ) 1C101
IC 1 | TA76431F(TE12L,F) IC111
Photocoupler 1 TLP781F(D4-GRF) PC1
Fuse 1 SLT250V3.15A F101
CONNECTER | 1 | B3B-XH-ALF)(SN) CN101
TP101,TP102,TP103,
TERMINAL 9 HK-2 TP104,TP105,TP106,
TP107,TP108,TP109
Heat sink 1 S19225-BP
PCB 1 Y13FE16-41B
Type Q'ty Value/Device Package size Part Name Recommended Assembled Remarks
Manufactuer
Resistor 8 0 3216 R41,R42,R43,R44
Resistor 8 10K 2125 R45,R46,R47,R48
Capacitor 8 Cge 1608 C27,C28,C29,C30 no
Diode 2 D11,D12 no For active clamp
. ZD1,ZD2,2D3,ZD4,ZD13,
Zener diode 16 DF2S24F 7D147D157D16
. ZD5,7D6,7D7,2D8,ZD9, .
Zener diode 16 7D10ZD11.7D12 no For active clamp

PRELIMINARY

AN-124 verl.3

© Fuji Electric Co., Ltd. All rights reserved.
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Type Q'ty Value/Device Package size Part Name R&Z?}Tfrgszj O;erd Assembled Remarks
Resistor 2 1 3216 R33,R35
. R19,R20,R22,R23,R25
Resistor 8 6 1608 R26.R27.R28
Resistor 2 8.2 3216 R32,R38
Resistor 2 10 3216 R34,R36
Resistor 2 39 3216 R31,R37
Resistor 2 50 1608 R29,R30
Resistor 2 100 1608 R21,R24
Resistor 4 143 1608 R9,R11,R14,R17
Resistor 4 287 1608 R10,R12,R15,R18
Resistor 2 330 1608 R39,R40
Resistor 2 4.7K 1608 R3,R6,
Resistor 6 10K 1608 R1,R2,R4,R5R13,R16
Resistor 2 47K 1608 R7,R8
Capacitor 2 220pF 1608 Cc17,C18
Capacitor 2 1nF 1608 C3,C4
Capacitor 2 0.3uF 1608 c1.C2
. C5,C7,C9,C11,C13,C14,
Capacitor 8 1uF 1608 C15.C16
Capacitor 4 10uF 1608 C6,C8,C10,C12
. C19,C20,C21,C22,C23,
Capacitor 8 1608 C24,C25.C26 no
common mode NF1,NF2,NF3,NF4,NF5 . For 2 paralell
choke 8 | CPFC8SNP-WHe7 NF6,NF7,NF8 sumida no conepction
. D1,D2,D3,D4,D5,D7,
Diode 8 CRS12 D9,D10
Diode 2 RC2 D6,D8
transistor 2 30V/0.5A Trl,Tr2
IC 2 TC74HCO4AF IC1,IC2 Hex Inverter
1C 4 ACPL-339J-000E IC3,1C4,IC5,IC6 Avago Technologies
IC 4 IRF7343 IC7,1C8,1C9,IC10
FET 2 SSM6K407TU FET1,FET2
CONNECTER 1 XG4A-1031 CN1
CONNECTER 2 B6P-VH CN2,CN3
CONNECTER 4 B2P-VH CN4,CN5,CN6,CN7
TP1,TP2,TP3,TP4,TP5,
TERMINAL 18 HK-2 TP6.TP7.TP8TPO,

PRELIMINARY

AN-124 verl.3
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Top layer pattern

Board dimensions
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Bottom layer pattern
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