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(Diode Forward Current) e FWDISH&EEIBRA/ L RIBET

gﬂﬁ:;ﬁf Withstand Time) tsc ERELTHIRIELGL R

IGBTRK#EX

(Collector Power Dissipation) Poicer  IGBTOHESHORKEANIAR
)RR ma N PN =E S

(FWD Power Dissipation) Porwp FWDDHESHOZKEBAHIRR

BEEE e _ ’ -
(Operating Junction Temperature) ij §¥IME%§§|§E‘—éf§”’ﬁf%é*§é%ﬂ/m;§ﬁlﬂ
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AL HYBR-IIYAMEMER
(Zero Gate Voltage Collector Current)

H—h-ISVSMRNER
(Gate-Emitter Leakage Current)

T—h-IZVERLEMEERE
(Gate-Emitter Threshold Voltage)

aLY4-I3vAHEBAaER
(Collector-Emitter Saturation Voltage)

ANBE

(Input Capacitance)
HARE

(Output Capacitance)

JE JED pin 5

IR =
(Reverse Transfer Capacitance)

5 — B
(Gate Charge)

A=AV ENEHE
(Turn-On Delay Time)

3 EYERE
(Rise Time)

A=A BB
(Turn-Off Delay Time)

3 Y EFRE

(Fall Time)
A=A ALK
(Turn-on Energy)
A=A TER
(Turn-off Energy)
HEERE

(Reverse Recovery Energy)

S 4+ —FIRBE
(Forward Voltage Drop)

1 [E R

(Diode Reverse Recovery Time)

HEEERE

(Diode Reverse Recovery Charge)

HNAT AR EBNEFEE
(Reverse Biased Safe Operating Area)

Sy hiay-FEEEERET
(Thermal Resistance, Junction-
Ambient)

IGBTH# & &B-7 — R [E 2K
(Thermal Resistance, IGBT Junction
to Case)

FWD# & #-7 —XE 2K
(Thermal Resistance, FWD Junction
to Case)
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IGBT4A4 > & 51=-0IZG-ERICRESNLERE
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RAED10%(ZET 5F TORRE(H2-45H)
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IGBTMDA—2 7 TEFITV e A ETRAREDI0%ITEL TH B, IcH
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IGBTDA—2F T, IARKIEDIO%H 5. 10%I(= T
T HFETORHE(K2-45 )

IGBTDA—2 A B IC AT HIEK (K 2-45 1)
IGBTDA— A TBEICRE T 518K (H2-4508)
FWD®D# EIE R ICFAET D18 K(K2-45 M)

FWDICIEEDIEARERERLI-EEZDIES RIEE

FWDDA—2 A T8, ERMN0AZE T of=Fmh 5. F[E
BE—VERD10%E TRIE T HE TORRH(E2-45 )

FWDD# EIEERAHEHR T AETICETSER =

B—U A BRI EDEHIZTIGBTIN R E ITEM TESER
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FGW40XS120C(1200V / 40AF%F)ZEHIICERY . EEEFIZEESH L TLVHIGBTEFWD D FE4F I D EREA
EUTITRLET,
<HH%HHE>
COHMEIXIGBTAA UL TWAEEDFOYTERE (V) LB () DBERETRT LD T, A UBFICIGBT
[CRETDIBKRELBYET Ve MENFERERBEMNPSKBYES  CORELT, Veel 22 TEE
LET . —RMIICIEV =15V hFHEEAVET,

Typical output characteristics Typical output characteristics
O, O,
T,-25°C T,-175°C
80 T T T L 80 HHHHHHHH‘HHHHHHHH
] VGEZZ(?V B 1 V=20V |
1 15V 1 ] 15V _|
B 12v: ov 4 4
1ov
© o 12V —_|
8V |
< 4 io 40 |
o —
] 8v /

By | //

LN e s s s
0.0 0.5 1.0 15 2.0 25 3.0 3.5 4.0

Vee V]
Vv, V] ce

B2-1 Vepgea - IHHE
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K2-2[CFWDDV- I ZERLET . COFFELT,ISRYERLET

Typical forward characteristics of FWD

80

T,=25°C

T,=125°C ]
T =175°C
60 -

20

X2-2 V- 4351

S RAYFT >
AAYFUTHEIIRAVTF TR ERAYFUTBED2DIKANTHENTEET , RM/VF U4
M EX2-3I2RT Fav/ \RIBRCAETEEY,

DUT
(FwD) | Ny 5
Re /ag DUT
At N T (GBT)

2-3 RAYF U R1ERIE R R

X+

PG
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R2-2ITFEED RAYF 2T B (tyony b taomys e L) EXRAYF VT HBE(Egn Egnrs E)DEZEEM2-4 (2
R®LET,
— 0%

10% |
Ve ; Ve

=
o
m

90% |

10%

E, off

tyom & . tyom &
(@) F—>F> . 8—2F TR (b) H[EEKR
K2-4 RAYFUIBEIOEE

IGBTORAYF I BEMEIDBEFRERK2-5, R/ VFU I BRERDERER2-61TRLET . RIYFUY
BRI, T, RolS &> TEIELET .

Typical switching times vs. I Typical switching times vs. Rg
V=600V, V=15V, Rg=10Q, T\,J-=175°C V=600V, Vg=15V,|-=40A, ij:175°C
1000 q——— 1000 T
] ] | ]
] td(o") /
T td(uif) /
t, L
'S 100 4 i 'S 100 - — ]
E. ] E‘ ] L —] >=
é td(on) é don) //
= - En t —
j=2
U;) 10 5 (% 10
1 1 T T T T T T T T T T T
0 20 40 60 80 0 10 20 30 40 50 60
Collector Current |_[A] Gate Resistor R[]
X2-5 RAyF 0 BRE-1 54 B2-6 XA vF U BE-R 14
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FWD®D# EER R &I DB RER2-7TISRLEYT . #RIERRE X T, RelSL>TEIELET,

Typical reverse recovery characteristics vs. I¢
Vce = 600V, Ve = 15V, Rg = 10Q, T,=175°C
T T T T T T T T T T T 5

1000 T

800

IN

Reverse Recovery Charge Q_ [uC]

600

w

400

N

Reverse recovery Time t_[nsec]

200

-

I [A]

®2-7 t I 45t

RAYF T K (Egn Eoirs ENIFIGBTHRAYFUT T BH(A— AL A TB)IZHKELET E,,.
Eor. IcPBERER2-8, RoDBARER2-9ITRLEY  £-E, LI DEFRER2-101TRLET . COHFEK
Ty Vees los le R TEALLET

Typical switching loss vs. I
V=600V, V=15V, Rg=10Q, T,=175°C

6.0

»
o

7

Switching Energy Losses [mJ]
w
o

=
[

/

0 20 40 60 80
Collector Current | [A]

0.0

2'8 E0n~ Eoﬁ'lcet%’l‘i
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Typical switching loss vs. Rg Typical reverse recovery loss vs. I
V=600V, Vge=15V, Ic=40A, T,=175°C \I/EC:GOOV, Vee=15V, Rg=10Q, T,;=175°C

/ o .

/ T off
—

@

g
)

/

o
EY

\

o
=

Switching Energy Losses [mJ]
~
Reverse recovery loss [mJ]

s

0.2

0 10 20 30 40 50 60 0 20 40 60 80
Gate Resistor R [Q] IL[A]

B2-9 E,,. Eg-Re 114 R2-10 E,-I 4514

<BEHHE>
IGBTIZHE t HEBREIFELET . BEBRITEC, ... Cor CoBBYET . Vork QuDEHEM2-11
[Z. Cioer Cooer Cros&Ver DEIRER2-121RLETS,

Typical gate charge Typical capacitance
" Ic=40A, Vc=600V, T,=25°C Vge =0V, f=1MHz
T T T T T T T 104 T T TTTIT T T T T T T T T L
K

Loy
Lo

15 10° ﬂ

k

Lo
Lo

E
3

C [pF]
5

(@]
g
11

Lo

5 f 10t

0 T T T T 10 T T T T T T T T T

Lo
Lo

0 100 200 300 400 10? 10" 10° 10"
Q. [nC] Vee V]
R2-11 Vge-Qo it B2-12 HFERE-V 51
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<HNAT AR LEERB(RBSOA) >
A—UF TBEICHRE DEEIZTIGBTARZ(TEB TE SV - | DEF (RBSOA) #[2-13I25RLE T,

Reverse biased safe operating area
Ve=15V/0V, R;.10Q, T,,<175°C

vj=

200

150

100

Collector current | [A]

50

— . —
0 500 1000 1500
Collector-Emitter voltage : V _[V]

(2-13 #H/N\AT7 AR LRI (RBSOA)

<iBEREHTEE>
BERERAFEZER2-14ISRLEY  BEOEB N/ NIVAZHBICMA IR ET HEELLEH
MEATEOFMENBEMIETY . BUEMZE/ L AREEM TRLU-EABERERRFETY .

Transient Thermal Impedance of IGBT Transient Thermal Impedance of FWD
D=0 (single pulse) D=0 (single pulse)
10t 10t
100 100
5 ] :
g 10t g 10t
o / o
1072 102
107 103
106 10° 104 103 102 101 100 106 10°% 104 103 102 101 100
t [sec] t [sec]
(a) IGBT (b) FWD

X2-14 @FEFEEE
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BEETRFABETHARERENHYVET  AET

MVepsEBAHEBBEICRYKERT S

—_— IF2

IGBTZJ

o_
IGB
J@ FWD1 T Vea
VGElT -
+| o% 3

X3-1 189 A /\—AR[EE&

0 Vea(=Veeo)

MT5F43671

()IGBT1 #—># 7K

(b)FWD2 #1182

H3-2 IGBT1D2— A 7k LFWD2 D ¥ [E1 18 K 72
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