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* Low switching-surge and noise
* Low power loss
* H gh reliability

B T &85 Maximum ratings and characteristics
@ FRAER  Absolute maximum ratings (at Tc=25'C unless otherwise specified)

lten Symbol Rating Unit
Min. Max.

ERBE Voo 0 450 v Te
CEEFEE (V- YDC (SURGE) 0 500 \
E'?'EEE (FF B ) Vse 200 400 Vi
A -75 T3y ZEEE VCES 0 600 v

I AL 72ER DC lc — 50 A

N 1mS lep — 100 A

y Duty=62.6% | —lc - 50 A
_ L ALvERE 1%FF Pc - 198 W

D AL 7 AER DC lc — 30 A

B 1mS lcp — 60 A

14— FIEEH IF - 30 A

_ | aexiEE  1FTF Pc - 120 w

#ESERE Tj — 150 C N
TR ARG VR — 0 20 v B 7 - ABENES
A hEE Vin w2 0 . v Measurement of case temperature
A hER fin - 1 mA

T 7— LEAEIMEE VALM % 3 0 Vee "
T S —ALEPER balv 4 — 15 mA
BTEE Tstg — 40 125 T
B RS  ARE ©1 20 Tor ~20 100 T
_HBRMIE (4 — R TH) Viso #5 - AC2.5 kv

Note: P.3 70y 7EBEE Refer to block diagram, page 3.

*1 Veold. oo dp-do s FMICHIEL TTF v, * 1 Vee shall be applied to the input voltage between terminal No. (3}

®2 Vinld, 2:-0 @-F 1203 08 -0 HFRCHBLTT v, and (), ® and @, & and (71, 10 and 10

*3 Vaw it 46-00 i‘n’ﬁ:ﬁ‘aﬂ LT T, * 2 Vin shall be applied to the input voltage between terminal No, (2
#d4 Jamid. BETFIUADLTTFE L, and 4%, B and @, Hand 7, 12 43 9 95 and 40

% 5 50Hz/60Hz ER%E 140 # 3 Vawm shall be applied to the voltage between terminal No. 98 and 10

% 4 laum shall be applied to the input current 1o terminal No. 16,
# 5 50Hz/60Hz sine wave 1 minute.

@ 1. [HRME, /N7 —8  Electrical characteristics of power circuit (at Te=Tj=25C, Vcc=15V)

_ltein Symbol Conditicn Min. Typ. Max. Unit
| OLo% I35y 2SR IGES VCE=B00V — — 1.0 mA
N LT% I3y aERmMEL VCE (say) lc=50A — - 2.9 v
v 44— FIREE VF — le=50A — — 3.0 Vv
b L2 % T3y 2MEERRER IcEs VCE=BO0V - - 1.0 mA
B 9% - L1y 2fREMEE VCE (sat) lc=30A - - 2.9 v
. 44— FiaEE VF — lc=30A - - 3.3 V'
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® EXAVH /HIBER Electrical characteristics of control circuit (at Te=Tj=25C, Vee=15V)

item Symbol Conditicn Min. Typ. Max. Unit
P& FEIREHEER (1 E) lecp fsw=15kHz * 6  Duty=50% - 6 16 mA
N FREEEE®RE R leeN fsw=15kHz - 22 62 mA
(3 EREFEHEHEIRE + L — FER) Duty=50%
ARLEEEE Vin (ON) ON 1.00 1.35 170 | V
Vin (OFF) OFF 1.25 1.60 1.95
o F B Vz 6.9 - 7.7 vV
WMEARE S T ToH Voo=0V, lc=0A 100 - 125 C
Case temperature
EAFULR TH — 20 — C
BERRE Y o T LA INV loc Tj=125C Collector current 65 - - A
DB loc Tj=125TC Collector current 36 — - A
BAEMEMENEE X228 tooc Tj=25C - 8 - #8
B R EEE TR L~ VuvT 11.0 12.0 125 |V
LZFISR VH 0.2 — - v
T 5 — L DR tALM 0.8 2 — mS
FRAERTLE NBSR (03 208 tsc - - 123 | k8
77— L hiRm Ralm 1425 1500 1575 Q

* 8 Swilching frequency of IPM

@ 5173y U%M¥% Dynamic characteristics (at Te=Tj=125C, Vec=15V)

liem Symbol Conditicn Min. Typ. Max. Unit

24w F IR K450 ton lc=50A, VDc=300V 0.3 — - 1S

toff — — 3.6 #S

ZA u F TR (FWD) trr IF=50A, VDo=300V — - 400 nS
INPUT Signal

B4 XA v F - TE (on tof) OFHR | .
Definition of switching time 1 P

e
e

2 88 FEEGE W SR (tdoc) E
Definition of OC delay time

)

3 K'E"&g{% Eﬁi’i nH%FEEJ “SC) (Dtﬁ Alarm dizable Alarm disable : Alarm enable

Detinition of tsc

@ #iVHEM  Thermal characteristics (Tc=25C)

ltem Symbol Typ. Max. Unit
1BE - — AMEER INV IGBT Rth {j-¢) — 0.63 T
FWD Rth {j-c) - 1.33 TwW
DB IGBT Rth {j-c) — 1.04 TW
TR 71 AR T 2 K Rth (g-f) 0.05 — TW
® #EAMEE  Mechanical characteristics ® M2EfE Recommendable value
ltem Typ. | Max. | Unit ltem Symbol Min. | Typ. | Max. | Unit
SR bL | BRAT ER(MB) - 3.5 N-m FEEX Voo 200 — 400 |V
Screw torque | =38 T EB(MS) - 35| N-m S REE Voo 13.5| 15 16.5| V
HRE  Mass 550 - |g IPM 2 A o F 2 7 B fsw 1 - 20 | kHz
FRHBRIREA A ESR) tin (sc) 123~ — | xS
it p vy BAENME) | — 2,5 3.5/ N'm
Screw torque | E¥RTFEH{ME)| — 25 - 3.5 N'm
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mJOovy Block diagram

veel ] P
Vinl @——T— Pre-Driver —J
" L J
GNDL (3 Cu
veel ®—---___..._,mﬁ]
Vin\ Pre-Driver A
Vr . J
GNDV > % l v . o
Veew ®—————"—1 -
VinW g ” Pre-Driver J 2
v:;% _% J
GNDW. Gy i O w
Vee @-—m-—-m"————--wf] -
Vins 8 Pre-Driver _J b
Vi [ T J
GNL or :
| .
VinYy § Pre-Driver M
" 2& i g J ,
g B
Ving aar + Pee-Driver [ ™ A
.| —
Vré %% ]
OB
|
VinDE 43 [ Pre-Driver T R
VI% i J o N
— Termperature sensor
Raru Over heating protec- AR
ALMN (5 A tion circuit “

BE Ehlalik 2 FRCOBEEZE T,
0. FRIRIRE MR

@ 1R

3 HIEMERERIE T REDR
@ BEIREDRE

P e-drivers include following functions
{. Short ciruit protection circuit

(2 Amplifier for driver

3 Under voltage lockout circuit

4 Cver current protection circuil

W F5rEmER (KR M)

Characteristics (Representative)
@ HIH#EF  Control circuit

s lec{maA)

Power supply current

T VIN{ON), Vin(QFF) (V)
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Under voltage : VUVT (V)
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Switching frequency : fsw(kHz)
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Power supply current vs. Switching frequency
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Input signal threshold voltage
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Junction temperature @ Tj {'C}
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Under voltage vs. Junction temperature
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@ FIHEE  Control circuit
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Power supply voltage : Vo (V)
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Over heating characteristics ToH, TH, vs. Vce
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Switching time
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Coilector-Emitter voltage : Vee (V)
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Callector current vs. Collector-Emitter voltage
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Collestor-Emitier voitage

ize (V)
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Collector current vs. Collecier-Emitter voltage

Edc=300V,Vee=15V,Tj=25T
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Coilector currant © Ig (A)

AA oy F TR L 7 2 ERSE
Switching time vs. Ccllector current
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ier (A)

Reverse recovery current

tf (nsec)

Switching time : ton toff

Rurmran tmvnrry o
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1000

(=
(=]

Edc=300V, Vee=15V,Ti="
H : |
: i

Thermal resistance : Rth{j-c) (‘C/W)

I FWD

Forward voltage : VF (V)

IRE R—IRE L5

Forward current vs. Forward voltage
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Collector-Emitter voitage : Yea (V)
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Forward current @ IF (A)
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Reverse recovery characteristics trr, Irr vs. IF
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Power delating for IGBT (per device)
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c Pe (W)

Collecter Power Dissipation
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Pewer delaling for FWD (per device)
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Collector-Emitter valtage : Vce (V)
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Collector current vs. Collector-Emitter voltage
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Over Current Protection Level

: Eon,Eoff .Err {mJ/cycle)

Switching Loss
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Cver current protection vs. Junction temperature
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Collector current vs. Collector-Emitter voltage
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