FUJI NEW SEMICONDUCTOR PRODUCTS
- 600V/75A/7 in one-package
IGBT-IPM R series 7MBP75RA06p0 e

Mi4F K Features
cBHEEEVI RIS v F LT
*IPMNS Y- BRSO HED /N =
CIGBTF w TDT) M BB AREMEEIC & 2RAMEEK - SEELEOER
© NREIHEROBRABOABEIRKIC & 2SR
* 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 TR EFE Maximum ratings and characteristics
@ RIJBAER  Absolute maximum ratings {at Tc=25"C unless otherwise specified)

ltem Symbeol Rating Unit
Min. Max.
BREEE Voc 0 450 v
BEEE () VDC (SURGE) 0 500 v
BEEE (EEeH Vsc 200 400 \
AL 7 -1y aEBE VCES 0 600 v :
DB 4 1 + — FUEE VR 0 600 Vv i
| avos@® [oc Ic - 75 A |
N ims lep — 150 A i
v Duty=61.7% | —Ic - 75 A
ALV 5% 1ET Pc - 320 W 3
aL242%% | DC Ic - 50 A |
D ims lep - 100 A
Bl 514—rmgn IF - 50 A
LRk 1FTF Pc - 198 W
EEERBE Tj - 150 T
HIEEREE Vee % 1 o 20 v
AHBRE Vin %2 0 Vz v T
AHBH lin - 1 mA _ 7 ARRAER
75 < LA AENEE VAN %3 0 Voo v Fig.1 Measurement of case temperature
FI—LHAER IALM % 4 - 15 mA
RIFRE Tstg — 40 125 C
BERF T — ZBE Fig1 2R Top —20 100 C
MRTIE (7 - 2 35FHE) Viso *5 — AC25 kY
i Ik I 7 Screw torque [ BT E3 Mounting (M5) — 3.5 N*m
F35F 88 Terminal (M5) — 3.5 N-m
Note: P.3 70 v J[EEHE Refer to block diagram, page 3. . - _
1 Vecld, @0 &-@. @-G. (- D HFHICHBLTTFS L, #* 1 Apply Vee between terminal No. 3 and (1), ® and @, @ and ),
$2 Vinld, @-0. @, ®-0. ® 3 D G- BFRECABLTTE G, Tpand . ) ) ,
#3 Vi, ©-0BTCHEELTFEL, * 2 Apply Vin between terminal No. @ and (), G and @, ) and (3,
*4 lumit, ®BFLUAHDLTF AL, ® G W B and .
%5 50Hz/60Mz FZit 1 509 * 3 Apply VaLm between terminal No. 8 and 4 .

* 4 Apply JaM 1o terminal No. 36 .
* &5 50Hz/60Hz sine wave 1 minute.

©® XA /N7 —B  Electrical characteristics of power circuit {at Toe=Tj=25C, Voc=15V)

Item Symbol Condition Min. Typ. Max. Unit

I (ALY % - I3y 2B EEER IcEs VCE=B00Y — — 1.0 mA

N|3LIH I3y 4RRNET VCE (sat) le=75A - - 2.8 v

V| #144—-FIBEE VF — lc=75A - - 3.0 v

D L7823y 7EENER Ices VCE=600V — - 1.0 mA

5 AL72« I3 2B8EMEL VCE (sat) lc=50A - - 2.8 v
F14— FIREE VF — lc=50A - - 3.3 v

97 No. 6 -


https://www.datasheetcrawler.com/
https://www.stockedmro.com/
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® BEAEM /BIMER Electrical characteristics of control circuit {at Tc=Tj=25C, Vcc=15V)

Item Symbol Condition Min. Typ- Max. Unit
P {RIE RE 7 ER O (1 [EIER) lecp few=0~15kHz * Tc=-20~100C 3 - 18 mA
N Rl A B R lcen fsw=0~~15kHz 10 - 65 mA
(3 EEBNEIRE + 7L — 1) Tc=-20~100C
AADLEVEEE Vin {ON) ON 1.00 1.35 1.70 | V
Vin (oFr) | OFF 1.25 1.60 1.95
VvIF—BE Vz Rin=20kQ — 8.0 — v
BEREE R TooH Voe=0V, lc=0A 110 - 125 T
Cage temperature
LTS TcH - 20 - T
IGBT * v FRH{R R (FIRAE TioH surface of IGBT chips 150 - - T
EAT)SAR TH - 20 - C
BERREE TR INV loc Tj=125C Collector current 113 — — A
DB loc Tj=125C Collector current 75 - - A
BT FERHE W EER Fig.2 818 tooc Tj=25C — 10 - us
SIAEEELETRERHFEE Vuy 11.0 - 125 |V
EAFULZR VH 0.2 - - v
T 5 — L H AR taLM 15 2 - ms
R TEE N AR Fig.d 88 tsc Tj=25C - - 12 us
75— L AER RaLm 1425 1500 1575 Q
* Switching frequency of IPM
@ 517+ 3 vy 74 Dynamic characteristics (at Tc=Tj=125C, Vce=15V)
Item Symbol Condition Min. Typ. Max. Unit
A Ay F 700 (GBT) Fig.4 &M fon lc=75A, Vpc=300V 0.3 — — uS
toff — — 3.6 HS
A4y F - FEEE (FWD) trr IF=75A, VoC=300V - - 400 ns

laM i laim Jaria lam

EtDOC:
e—

Fig.3 fE#&(RER NI/ (tsc) DTEFE  Definition of tsc

BE TR 1L AR (tdoc) DIERE
Fig.2 Definition of OC delay time

INPUT Signal

llector C ) | X
Collector Current {Ic) ; 21 F 2 78R (ton, toff) NEH

e tons PR Fig.4 Definition of switching time
@ HiY4EME  Thermal characteristics (Tc=25T)
Itermn Symbol Typ. Max. Unit
g - - ZBHER INV IGBT Rth (j-¢) — 0.39 TW
FWD Rth (j-¢) - 0.90 TIW
DB IGBT Rth (j-c) - 0.63 T/W
=2 74 BRI 180 2 N2 Rth (c-f) 0.05 — TW
® iI2{E Recommendable value
ltemn Symbol Min. Typ. Max. Unit
EREE Voo 200 - 400 Y,
HIHEREE voe 13.5 15 16.5 v
IPM A 1w F 7B few 1 - 20 kHz
FsitLr b7 Screw torgue T8 Mounting (M5) — 25 - 3.0 N-m
FW-FEF Terminal (M5) | — 2.5 - 3.0 N'm
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7MBP75RA060

| =Pk Block diagram

veel) @ 7 ZE OP
VinU @ T /‘% Pre-Driver
aNDu (3 ve — ¢ ou
] ]
Viny @ T Pre-Driver
X
GNDV {4 £ — Ov
Voow (9 |
VinW @ T +— Pre-Driver
GNOW(Z szk — 7 ow
Voo (11 |
VinX @ T Pra-Driver
GND (D) VZ%E: 1 _['f'
L I zk
Viny @ 4— Pre-Drivar
VZ@ T ?
L l X
vinZ (15 Pre-Driver
Vzé’ i @
| ¢ OB
vinDB (12 il 2& Pre-Driver
vz 3 L r——l;' ) ON
Rau Overheating protaction
Characteristics {Representative)
@ Hl#ER  Control circuit
R S P-side
15 Ti=100%C N-side
Vie=317V
3 LA Veea TV
£ 30 = VeI
8 25 =
= I
£ 20 P
Wz
> 15 y//
a
a | veemtrv
a 10 ST THEL -k vl b
g WP LILL G e
& 5 4
0
0 5 10 15 20 25

Switching frequency fsw (kHz)

BRER—Z 1 F - TR

Power supply current vs. Switching frequency

HEMEE L TROMEE S,
@ sEtEFE DR

2 ERE)EEE

@ HIHERETE TR ERR
@ BEF RO

® IGBT F v 7 B#REEE

Pre-drivers include following functions
1 Short circuit protection circuit

@ Amplifier for driver

(3) Undervoltage protection circuit

@) Overcurrent protection circuit

(®) IGBT Chip overheating protection

— Tj=25C
25— et Tj=125%C
@
g 2
S | peeeeemepememeectecmmemalacceaes
;B "-"...(uu
3“"_5 “““““““““ haalind vhpelvilledorinl slatetieldukel 1
£ vin{on
§> Jvin(en)
£
581
j=
Sc
6>
2 05
£
12 13 14 15 16 17 18

Power supply voltage Vce (V)

ABLEWEEE—EREE#HE
Input signal threshold voltage
vs. Power supply voltage
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@ HAEE  Control circuit
14 ; 1 -
12 —._: z I
Y 3 o8
& 10 “ .
3 7]
8 5 06
g g S
° o 04
5 s
24 s
o [
2 E T L
0 o i
20 40 60 80 100 120 140 20 40 60 80 100 120 140
Junction temperature  Tj ('C) Junction temperature T (C)
SIS E TR TRE L~ — SRR B EEETRECZ 7T ) XA —E5EEEEN
Undervoltage vs. Junction tfemperature Undervoltage hysterisis vs. Junction temperature
3 oL 200 T
—_ T . o TiOH verfreremnsfiranad
S 25 g—_ L
g T 100 £ 150
s, g
é T]=25% ~ 2 I
o 1.5 §% 100
E i g2
= SJpuni S SR NN N PURNS: S SIS PR DHONOR N USRS S
5 a5
£ g o
gas g cH,TH.
: ;
93 13 14 15 16 17 18 © 12 13 14 15 16 17 18
Power supply voltage Vce (V) Power supply voltage Vee (V)
77— LHAREES - BEEESE BIHREEFEE —EFEE T
Alarm hold time vs. Power supply voltage Overheating characteristics TcoH, TioH, TcH, TiH vs. Ve
® 1 /\—5E Inverter
Tim25°C -
150 150 Tj=125%C
— Veeu TRV Veeatsy
< —_
< Vek=17V | .
2100 #/ ved13v < Y1/ F ety
v L1100 r
: V. . 2
[ c
t % ------- AR SOV SN SUSO. S—— // .
g 3 /
) A =
g% S so A
S 2
N I T T V4 O T O g Ve
7y /
0 '/ 0
¢ 1 2 3 4 0 1 2 3 4

Collector-Emitler voltage Vce (V)

AL 72FHR—AL74 - T3y 2EEXEYE

Collector current vs. Collector-Emitter voltage

Collector-Emitter voltage  Vce (V)

AL7ABH—aLY% - T3y 2EATEEHFE

Collector current vs. Collector-Emitter voltage
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® 1 —5%8  Inverter

Edcm300V,Vocn15V,Tj=25C Edcu300V,Veen15V, Tin125T
T T b T T Y th T T ¥ ¥ ¥
ton,
) Ty ton|
g toff &
= 1000k 1000
Y= P f u=
Y SOOI R SO (OPONY S (S = v 0 A Ao Mo N
= = e ermrrerrrrrereeprece
2 2
L 2500000 [ INVRRTOINY PO NN AN NN SRR
£ Sy I 1 g
2 2
o] B3
£ 100 3 100
w w e
o 20 40 80 80 100 120 0 20 a0 60 80 100 120
Collector current  lc (A) Collector current  lc (A}
A4y FIEE—aL 7 2 E R AAy F L FHR— L 7 2 EFRSE
Switching time vs. Collector current Switching time vs. Collector current
150 o gri2sc
< @
~w
] EE 00
< 125% / 25T - r
X / =
L 100 Y Lo
; A/ S
C o=
g == -
5 L @
g / 83 /?""P ............... §r.25% .... |
@ 50 & ¢ /
g 2o
o @ @
s S N0 T e e
e g2k B
% 1 2 3 a o 20 40 60 80 100 120
Forward voltage VF (V) Forward current  |IF (A)
IRE 7 — I BEEE W EERFRE . BETEE R — SO R i
Forward current vs. Forward vollage Reverse recovery characteristics trr, Irr vs. IF
< 750 Vees15V, T[S0 ZS'C\ :
5 675 [ \ :
,‘-T; < 600 ' ]
= 0 525} y
£ i \ 1
o = 450 \
@ 5
@ L 375
g 5 \
g S 300
5 \ .
@ o 225 ;
[ 3 150} :
g ; 3
o 75
£= d -«
l_ o 01 o [ i e A 1 1 A e
"0.001 0.01 a1 1 0 100 200 300 400 500 600 700
Pulse width Pw (sec) Collecter-Emitter voltage  Vee (V)
L AT I WSS T RSB IR

Transient thermal resistance Reverse biased safe operating area
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B+ IGBT-IPM

@1 N—45

350

—

w

i)

Collector power dissipation Pc

Switching loss Eon, Eoff, Err {mJ/cycle)

Overcurrent protection level loc (A)

Inverter

(per device)

80 100 120 140 160

20 40 60

0
Case temperature Tc (C)
IGBT EHEBAFE (1 F v 7)
Power derating for IGBT (per device)
10 Edem300V,Veou15V,Tjm25¢C
8 -----------------------------------
6 Ecii-i
,/ ]
4 Pl M 7 S
-
b ,,/,,
o Lz SErer— : : B En‘
0 20 40 60 80 100 120
Collector current  l¢ (A)
Ay FrTFHRE—OL 7 2ERKE
Switching loss vs. Collector current
200 Veem13V
"--.____
160 —~—]
120
80|
40
% 26 40 60 80 100 120 140

Junction temperature  Tj (T}

BEFRRE — SRR

Overcurrent protection vs. Junction temperature

140

Collector power dissipation Pc (W)

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

(per device)

20 40 60 :[o] 100 120 140 160
Case temperature  Tc (C)

FWD EHERFE (1 F 2 7)
Power derating for FWD (per device)

20 40 & 80 100 120
Collector current  Ic (A)

A wF - T7BE—IL72EREE
Switching loss vs. Collector current
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7MBP75RA060

® 7L —%E Brake

100

Tjm25%C

oo
o

Vecul gV
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Collector current lc (A)

(']
[=]

Thermal resistance  Rth {j-c) { ‘T/W)

Vegm17V // Vicm13V
Y

/
Vi
7/

/
g

1 2 3 4

Collector-Emitter voltage  Vee (V)

ALYEER—AL 7%« I3y 2FEEEEYE

Collector current vs. Collector-Emitter veltage

200

o 0.1 1
Pulse width Pw (sec)

BRI AT

Transient thermal resistance
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Case temperature Tc (C)

IGBT & D1EimAHE

Power derating for IGBT{per device)

Collector current I (A)

Collector current I {A)

Qvercurrent protection level loc {A)

Tjm125%C

100
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/
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a 1Y/
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L
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Collector-Emitter voltage Ve (V)
ALZFE\HR—AL 75 « T3y 2HEEESHE
Collector current vs. Collector-Emitter voltage
500 Vee=15V,TjS1 25'(:\
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Collector-Emitter voltage  Vce (V)
WA T AR SENENEE
Reverse biased safe operating area
120 . Vcc-:l SV
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100 e
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Juncticn temperature  Tj (C)

BEFRE RS TR

Overcurrent protection vs. Junction temperature
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B #1#2-Fi%  Outline drawings, mm
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