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FUJI NEW SEMICONDUCTOR PRODUCTS
. 600V/100A/7 in one-package
IGBT-IPM R series 7MBp1OORA0g0k ’

W% &K Features
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*IGBTF v T DT MHLARREREEC £ 2 FRAMEER & SEEEOXEE
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* Low power loss and soft switching
- Compatible with existing IPM-N series packages
* High performance and high reliability IGBT with overheating protection

- Higher reliability because of a big decrease in number of parts in
built-in control circuit

B ERE4FM Maximum ratings and characteristics
@ XM ATEHE Absolute maximum ratings (at Tc=25%C unless otherwise specified)

Item Symbol Rating Unit
Min. Max.
BHEET Ve 0 450 v
WREE (V-3 VDG (SURGE) 0 500 Vv
EBHEET AT Vsc 200 400 \
JL74-I%y2RBE VoES 0 600 v
DB #1414 — FETE VR 0 600 \'s
| JL7REKR | DC lc - 100 A
N ims Ilcp — 200 A
vV Duty=58.5% | —l¢ - 100 A
dL- 7 #7ig% 1%&F Pc - 400 w
aAL742%R | DC lc — 50 A
D 1ms lcp - 100 A
Bl s1x- rlg=mn IF - 50 A
dL 7 2i85% 1%T Pc - 198 w
1EAERRE T — 150 [
ISR EE Veo  * 1 0 20 v
St T T m ~x B
75— LB ANEE VALY 3 0 Voo v Fig.1 Measurement of case temperature
T3 —LHAER lALM % 4 - 15 mA
RIEEE Tstg — 40 125 C
BhEREr — XBE Fig.1 208 Tor —20 100 T
WRMWE (7 — XiETFHE) Viso %5 - AC2.5 kV
FEATiFh )L 7 Screw torque | BRFTES Mounting (M5) - 3.5 N-m
F¥%FEE Terminal (M5) — 3.5 N'm
Note: P.3 70w 7[M%EH  Refer to block diagram, page 3. i ) i
#1 Voot @0 ®-@. @ @, 10-0 BEMITHIEL TT &, * 1 Apply Voo between terminal No. 3 and (0, @ and @, @ and @,
$2 Vind, ®- D, §-@. §-0. @ G B 6-0FFRECHIBLTT0, Thand 9. o
53 Va3, (-0 BTECHEL TF S0, * 2 Apply Vin between terminal No, @ and 0, &} and @, (8 and (%,
x4 i, BHEFLIANLTFEL, 20O ®GadD.
¥ 5 SOHZEOHz ERbl 1 4R * 3 Apply Vaum between terminal No. 8 and 15 .
* 4 Apply laum to terminal No. J6/.
*# 5 50Hz/60Hz sine wave 1 minute.
© ERAE /37 —&  Electrical characteristics of power circuit (at Te=Tj=25'C, Vcc=15V)
Item Symbol Condition Min. Typ. Max. Unit
| | JL7% I3y 2EENER lces VCE=B00V - — 1.0 mA
N|3LY®-I32yafEEnERE VCE (sat) lc=100A — - 2.8 v
V| #1F—FIEEE VF — lc=100A - — 3.0 v
= L7& T3y 2BENMER ICES VCE=B00V - - 1.0 mA
5 2 L2732 I3y5EsafNEE VCE (sat) lc=50A - - 2.8 v
FAA— FigET VF — lc=50A — - 3.3 v
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® TEAMEE /HIHEL Electrical characteristics of control circuit (at Tc=Tj=25C, Vcc=15V)

tem Symbol Condition Min. Typ. Max. Unit

P {AIE 3 M E R (1 [@28) Icep fsw=0~ 15kHz * Tc=-20~100°C 3 — 18 mA

N R 5% 1 98 8 7 Icon fsw=0~15kHz * 10 - 65 mA

(3EREHMEER + 7 L — X E0) To=-20~100C

ABALENEAEE Vin (ON) ON 1.00 1.35 170 | V

Vin oFFy | OFF 1.25 1.60 1.95
Y F—BE Vz Rin=20k{ — 8.0 - v
BEFEEERE TcoH Voc=0V, lc=0A 110 - 125 T
Case temperature

ERTUSR TCH - 20 — C

IGBT # v T RMRERIFRE TioH surtace of IGBT chips 150 - - C

EATUYR TiH — 20 — C

BERREMEER INV loc Tj=125C Collector current 150 - — A
DB loc Tj=125°C Collector current 75 - - A

BE MNE W85 Fig.2 208 tDoc Tj=25C - 10 - 45

FIREFELETREMNFEE Vv 11.0 - 125 |V

EAFULR VH 0.2 - — v

7 7 — LR EER 1ALM 1.5 2 - ms

EIRREEN IR Fig3 &M ts¢ Tj=25C - — 12 us

75— L HER RALM 1425 1500 1575 Q

* Switching frequency of IPM

® 514+ %y P4 Dynamic characteristics (at Te=Tj=125C, Vce=15V)
Item Symbol Condition Min. Typ. Max. Unit
A w F o JHEE (IGBT) Fig.4 £:E8 ton Ic=100A, VDC=300V 0.3 - — uS
foif — — 3.6 M5
A4y F TR (FWD) trr IF=100A, V5c=300V — - 400 ns

5 e || o j_\
| ALM ; IALM ) Tam
:t c:
ek Fig.3 EMA{RHEE NS (1sc) DES  Definition of tsc

B TR h R (tdoc) DESR
Fig.2 Definition of OC delay time

INFUT Signal

Collector Current (Ic} | .
ellector Current (1) Ay F > FHERY (ton, toff) DEH

ton toff .
. : Fig.4 Definition of switching time
® BE4EE  Thermal characteristics (T¢c=257C)
Item Symbol Typ. Max. Unit
e — IR INV IGBT Rth {j-c) - 0.31 TW
FWD Rth (j-c) — 0.70 T/W
DB IGBT Rth (j-c} — 0.63 TIW
=2 74 CEIER(T 3T - KT Rth (c) 0.05 - T
@ #¥{# Recommendable value
Item Symbol Min. Typ. Max. Unit
BEEE Voc 200 - 400 \
HIHEREE Voo 13.5 15 16.5 v
IPM 21 v F - JREIBEHR fow 1 - 20 kHz
#Es (T4 kil Screw torque AHEE Mounting {M5) - 25 - 3.0 N-m
F¥%-F88 Terminal (M5) | — 25 - 3.0 N-m
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B 7Oy 7R Block diagram

VeclU @ | + oP
Vinu @ K % Pre-Driver ‘\g
anpu ki — 7 : Qu
VeeV (6 |
VinV @ T % Pre-Driver
GNDV% ki — 7 ) oy
VeeW (9 +
L |
Vinw @ % Pre-Drivar W
GNOW (7 A — 7 . ow
Vee (11 |
VinX @ T /é/ Pra-Driverl
GND (i3} e 9 ‘
L ]
VinY @ Pre-Driver
Vzé, l o
L l
VinZ @ Pre-Driver Fay
By ]
| 0B
VinD8 @ T Pre-Driver “g
Vz’z& 1 _[JI] N

Ram ’ N
COverheating protection
ALM - (GG——FM 0P
1.5k€2

W iR (FFRGY)

Characteristics (Representative)
® H#1% Control circuit
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Switching frequency fsw (kHz)

BRER—Z1 v F TRBEESE

Power supply current vs. Switching frequency
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® IGBT F v iB#(R K E s

Pre-drivers include following functions
(D Short circuit protection circuit

(@ Amplifier for driver

@ Undervoltage protection circuit

@ Overcurrent protaction circuit

® IGBT Chip overheating protection

Tj=25C
P ool Tj=125%¢
o —
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E’ ,E ................................ ;
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=
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Power supply voltage Vcc (V)

ANLEWVEBE—FFEESH
Input signal threshoeld veltage
vs. Power supply voltage
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® H#E  Control circuit
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Collector-Emitter voltage Ve (V) Collector-Emitter voltage  Vce (V)
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Collector current vs. Collector-Emitter voltage ‘ Collector current vs. Collector-Emitter voltage
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® 1./ —43% Inverter

Ede=300V,Veew15V,Tjn2 5T Ede=300V, Veca15V,Tj=125C
R USRI AU SRR PO (U (S N ton it
T} i pn
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Collector current I (A) Collector current  Ic {A)
AA oy F 2 THEE-—IL 7 Z BRI A4y FrJuE—aL 72 EHREN
Switching time vs. Collector current Switching time vs. Collector current
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Forward current vs. Forward voltage Reverse recovery characteristics trr, Irr vs. IF
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® 123 —=4% Inverter

Collector power dissipation P¢ (W)

loc {A)

QOvercurrent protection level

Swiiching loss Eon, Eoff, Err (mJ/cycle)

500

(per device)
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200 SEPTPTR TR ¥
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Case temperature  Tc ('C)
IGBT EHER4FHE (1 5 v 7)
Paower derating for IGBT (per device)
' Edc=300V,Vcea15V,Tj=25C
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Switching loss vs. Collector current
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Overcurrent protection vs. Junction temperature
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® JL—%& Brake
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B 4 ¥~F% Outline drawings, mm
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