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* Low switching-surge and noise
* Low power loss
* Figh reliability

B EEE45H Maximum ratings and characteristics
@ HIXRATEM Absolute maximum ratings (at Tc=257C unless otherwise specified)

lten Symbol Rating Unit
_ Min. Max.
_BEEE Voc 0 450 v Te
_EREE (T —V) VDG (SURGE) 0 500 \
_EB REE (5286 Vsc 200 400 \
378 - LIy ARTEE VeES 0 600 \
| L7 2EH DC lc - 100 A
N 1mS Icp - 200 A
Y Duty=42.0% | — e — 100 A
[ avrsEx 1 %F Pc — 400 w -
D L7 58K DC lc - 50 A
B 1mS§ lcp — 100 A
217 — FIEBH Ir - 50 A 1 m _1 mf_
- :v?ﬁ%ﬁ% 1%F Pe = 198 W
EIEAE Tj - 150 c s
HEEEE V]r:c * 1 0 20 v BT = AREAE R
A hERE Vin e 0 v v Measurement of case temperatura
TAHER lin - 1 mA
T 5 LEAHMERE Vam # 3 0 Voo v
T 5 LEAER lam % 4 - 15 mA
TRIEE Tsig — 40 125 T
TR —RmE M1 50 Top —20 100 T
_EBi T (7 — AT F) Viso =5 - AC25 | kv

Note P.3 7’0y 7[E%88 Refer io block diagram, page 3.

%1 Veeld. - (1) B3-14), @0 0D- 0 BFRICHB LT T A, % 1 Vcc shall be applied to the input vollage between terminal No. (3)

®2 Vil 20, 8-, BT 213 10 50 mTEICEELTTF A, and (1}, Brand &, @ and 7, 4% and 00, 7

3 Vam . 95-00 SEFEICHE LT Faw %2 Vin shaIJ be applied to the input voltage between terminal No. (2)
#4 lamld, BEFLUADLTTFAL, and {13, Brand @), @rand 73, 12 43 94 05 and 90 .

* 5 SOHz/60Hz &G 1 4 *3 Vam sha\l be applied to the vollage between terminal No. (6! and 0.

# 4 |am shall be applied to the inpul current to terminal No. 95,
* 5 50Hz/60Hz sine wave 1 minute,

@ EXRYFHE /Y7 —8F  Electrical characteristics of power circuit {at Te=Tj=25C, Vcc=15V)

_lten Symbol Condition Min. Typ. Max. Unit
NIEPEEEER L IcEs VCE=600V - — 1.0 mA
N | AL78 -T2y %EAMNSE VGE (sat} lc=100A — — 2.9 Y
V| H1F— FIERE VE — lc=100A — — 3.3 v
o |2 74« LRy AREERTSE N ICES VCE=B00V - — 1.0 mA
g |2 782« T3y ZEBRMEE VCE (sal) lc=50A - - 29 Y

H4F— RIEERE Ve — lc=50A — - 3.3 v

96 No.6
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® ERMNUSM  HIEM Electrical characteristics of control circuit (at Te=Tj=25C, Vec=15V)

ltem Symbol Condition Min. Typ. Max Unit
P4 FRIBREEREM (1 [@5) leeP fsw=15kHz * 6 Duty=50% - 8 18 mA
N1 REEHEET lcen fsw=15kHz - 28 68 mA
(3 EREEREHERS + 7 L — % 2F) Duty=50%
ADLEVETIL Vin (on) ON 1.00 1.35 1.70 | V
Vin (OFF) CFF 1.25 1.60 1.95
VY -FE Vz 6.9 - 77V
BHARTE R o T Ton Voe=0V, le=0A 100 - 125 [
Case temperature
AT VX TH — 20 — C
HAEFBENY v T LN INV lo¢ Tj=125'C Collector current 130 — - A
DB loc Tj=125C Collectorcurrent 60 - = A
WEREEHENISHE M2 881 tooc Tj=25'C - B - us
HIHEFEBERETHREL AL VIVT 11.0 12.0 125 |V
A7V VH 0.2 - - \%
T 7 — L ARG ALK 0.8 2 - mS
EfEREE IR X3 ER tsc - - 12.3 #5
77— LA RALM 1425 1500 1575 Q
# 6 Switching frequency of IPM
® 51+ 3y  Dynamic characteristics (at Te=Tj=125C, Vcc=15Y)
ltem Symbol Condition Min. Typ. Max. Unit
Ay F TR X4 808 ton lc=1004, Vno=300V 0.3 — - #8
toft — - 3.6 1S
24w F L TSR (FWD) trr IF=100A, VDc=300V — — 400 nS

ETI:UL ;
=

2 W FEENE DR (1doc) DETR
Definition of OC delay lime

c

INPUT Signal

4 ZA o F TR (ton, tolfy DERE
Definition of switching time

= e

D ooss

Collector Current {lc

s

Dotono
B

Ic / Lo

3 ERRLE NS (tsc) DESR

Alarm disable

Alarm diszble

Alarm enanle

Detfinition of 1s¢

® V4% Thermal characteristics {Tc=25TC)

ltem Symbol Typ. Max. Unit
ES - 7 ARBRER INV IGBT Rih {-c) - 0.31 C/wW
FWD Rth (j-¢) — 0.90 TIW
DB IGBT Rth {j-c) - 0.63 T
r— 2 71 RBEEIRR(D N - B R) Rth (c-f) 0.05 — ‘T/wW
® 45 Mechanical characteristics ® #H3{fi Recommendable value
Item Typ. | Max. | Unit Item ) Symbol Min. | Typ. | Max. | Unit
FEOME b LT BRAT EB(MS) - 3.5 N'm BEERL Voo 200 — | 400 |V
Screw torque | EimFERMS)|  — 3.5 N-m I ES 35 & L Vee 13.5] 15 16.5| V
B2  Mass 550 — |y IPM 21 v F > JREER fow 1 — 20 | kHz
SERERIHEA 2B tin (sc) 123 — — | x5
e by MIAEIMS) | — 25 - 3.5 N-m
Screw forque | EimFER(MS)| — 25 - 35[ N-m
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BJOovy Block diagram

& BIMEFEEEETRERRE
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Fre-drivers include following functions
33 Short circuit protection circuil

&) Amplifier for driver

{3 Under voltage lockout circuit

) Qver current protection circuit

Veel @———‘“‘——j g O P
Vinl Pre-Driver A
Ve
GNDL () i 3 o
Veeh @7_‘
Viny & Pre-Driver“‘_‘J >
-
GNDA @ : ov
Vool H“
Vinit Brj——— Pre-Driver
e
GNDW (3 e 4 O w
Vet @-—*-w—ﬁ——ﬁ“
Vin: 9 + Pre-Driver
Vi ,gg [ T
GNL {or +
I
Vin® Gér Pre-Driver
Vi $ I
i
| A
Vin: % Pre-Driver J T
V1$ L % J
CB
S —
VinDl g - - Pre-Driver | %
et y
] Temperature sensor
Rarm Dver heating protec- ,_._/\\‘ A
ALM 38 Ay tion  ¢ircuit oo ]
]
B[R I FECOMEEE S,
() sEMEIREERI IR
(e PR E 2%

W iSiERRER (1R5RB1)

input signal threshold voltage

Characteristics (Representative)
#I#EB  Control circuit

Te=100C

! Vot 7]
" Neo=13V |
i Veem 13V

Veew 17V

“ega13V

Power supply cusrent : tcc{mA)

10 15 29 25

Switching frequency @ fsw(kHz)
BRBH— 21 v 7> U BB

Power supply current vs. Switching frequency
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Junction temperature @ Tj (T}
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Under voltage vs. Junction temperature
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@ THITEER

Control circuit
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Under voltage hysterisis : VH (V)

0.2 -
. L ‘ . |
20 40 60 20 120 125 140
Junction temperature @ Tj (T
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Under voltage hysterisis vs. Junction temperature
3 1 i L
2 : ‘ Tj=100T:
g2.5 : )
A \
E J T TP
z 2 j Tj-25%
g R Z
. :
£
z
3
£
]
205 i
T :
0 1 I H H
12 13 14 15 186 17 18
Power supply voltage © Vee(V)
TS — LHARESERE—ERETES
Alarm hold time vs. Power supply voltage
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Power supply voltage @ Vez (V)
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Over heating characteristics Ton, TH, vs. Vo

s ton,toff,tf {nsec)

Switching time

A2 —48  Inverter
Tj=25C
240 : ‘
"""""""""""""""""" TVeR TV R TRV
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A S /// i
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3 e 5
Collestor-Ermitter voltage @ Voe (V)

QL7 FER—AL24% - T3 v 2EBESM
Collector current vs. Collector-Emitter voltage
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Collector current® tc (A)
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Collecter current vs. Collector-Emitier voltage

Edc=300V Vec=15V, Tj=25%

1000 ¢

20 40 60 80 100 12C 1s0 180

Callector current @ 't {A)
AA o F L TR 7 2&EFEN
Switching time vs. Coliector current
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Reverse recovery current
Reverse recoverv time
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Edc=300V Vce=15Vv.7:=125T
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Switching time vs. Collector current
240 -
| dese i
!
200 1 LS p 23T
. s
=180 : .
5
B
"3
3
3 i
3 i
0.0 0.5 1.0 1.5 2.0 2.5 30 3.5 4.0
Forward voltage : VF (V)
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Forward current vs. Forward voltage
o
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Forward current : IF (A}
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Reverse recovery characteristics trr, Irr vs. IF
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w

Ede=300V,Vec=15V,Ti=" 25T

: Eon Eoff,Err {(mJ/cycle}

Collecter Power Dissipation : Pc (W}
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Collector current vs. Collector-Emitter valtage Collecter current vs. Collector-Emitter voltage
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Vee=15V,Tj£1257T
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