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SPECIFICATION

Device Name : IGBT-IPM
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2 Block Diagram

7Oy 2H
Veel @ l +—oOrp
VinU @& %, Pre-Driver
Vz J
GNDU @ it — —ad . o
VCCV@ l
VinV@ ﬁ Pre-Driver *J
Vz
GNDV @ : . oV
VeeW @ ‘
VinW @— % Pre-Driver ‘—‘
Vz
GNDW @) - . O w
Vee @ * ]
VinX (3 Pre-Driver
Vz & ] J.
GND {or ¢ >3
T — |
VinY @4 * Pre-Driver
v 23_4 ] 3 J |
|

VinZ @5r i Pre-Driver
V;
T4 .

g

—O B

|

VinDB 2 2 g Pre-Driver
W J
. . . O N
1 Temperature sensor
Raum Over heating protec- AN
ALM (& N tion circuit oo

|

Pre-Drivers include following functions
@ Short Circuit Protection Circuit
@ Amplifier for Driver
® Under Voltage Lockout Circuit
@ Over current Protection Circuit
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3. Absolute Maximum Ratings (at Tc=25°C unless otherwise specified)

Items Symbols Ratings Units
Min. |Max.

DC Bus Voltage Vbc 0 450 Vv
DC Bus Voltage (surge) VDC(SURGE) 0 500 V
DC Bus Voltage (short operating) Vsc 200 | 400 \%
Collector-Emitter Voltage Vces 0 600 \'
I DC Ic —_— 75 A
N |Collector Current TmS lcp — 150" A
\ Duty=61.7% -lc o 75 A
Collector Power Dissipation One Transistor Pc — 320 W
Collector Current DC Ic —_— 50 A
D TmS Icp —_— 100 A
B |Forward Current of Diode I —_— 50 A
Collector Power Dissipation One Transistor Pc — 198 W
Junction Temperature Tj — 150 €
Input Voltage of Power Supply for Pre-Driver Vee  ¥1 0 20 V
Input Signal Voltage Vin %2 0 Vz Vv
Input Signal Current lin — 1 mA
Alarm Signal Voltage Valm 33 0 Vce V
Alarm Signal Current IAM %4 | — 15 mA
Storage Temperature Tstg -40 125 T
Operating Case Temperature (Fig.1) Top -20 100 C
Isolation Voltage (Case-Terminal) Viso #5 | — | AC2.5| kV

This material and the information herein is the property of
Fuji Electric Co.,Ltd.They shall be neither reproduced,copied.

lent, or disclosed in any way whatsoever for the use of any
third party,nor used for the manufacturing purposes without

the express written consent of Fuji Electric Co.,Lid

Note ¥ 1 Vcc shall be applied to the input Voltage between terminal No. 3 and 1,
6and4,9and 7,11 and 10.
% 2 Vin shall be applied to the input Voltage between terminal No. 2 and 1,
5and4,8and7,12131415and 10.
% 3 Vawm shall be applied to the Voltage between terminal No. 16 and 10.
% 4 |awm shall be applied to the input current to terminal No. 16.
% 5 50Hz/60Hz sine wave 1 minute.

[T

W v u
0\ ffel I} felfe
Fig.1 Measurement of case temperature
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DWG.NO.

| HO04-004-03




4. Electrical Characteristics
4.1 Electrical Characteristics of Power Circuit (at Tc=Tj=25%C,Vcc=15V)

ltems Symbols Conditions Min. | Typ. | Max. |Units
Collector Current lces |VCE=600V —|— 1 1.0 | mA
| | at off Signal Input
N |Collector-Emitter Vce(sat) |le=75A —_—| —] 2.9 A%
V| Saturation Voltage
Forward Voltage of FWD VF -lc=75A — | —| 3.0 \Y
Collector Current lces  |VCE=600V — | — 1 1.0 mA
D | at off Signal Input
B |Collector-Emitter Vce(sat) |le=50A —_ —1] 2.9 Y
Saturation Voltage
Forward Voltage of Diode VF -lc=50A — | —| 3.3 \Y

4.2 Electrical Characteristics of Control Circuit (at Tc=Tj=25C,Vcc=15V)
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Fuji Electric

ltems Symbols Conditions Min. | Typ. | Max. [ Units
Power Supply Current of P-Line lccp  |fsw=15kHz *6
Side Pre-Driver (One Unit) Duty=50% —_ 7 17 mA
Power Supply Current of N-Line fsw=15kHz
Side Three Pre-Drivers and lccn  |Duty=50% — | 25 65 mA
Protection Circuits
Input signal Threshold Voltage Vin(on) |ON 1.00 |1 1.35(1.70 \Y
Vin( orr) |OFF 1.25 [1.60 | 1.95
Zener Voltage Vz 69 | — | 7.7 Vv
Over Heating Protection(OH) Ton |VDC=0V,ic=0A 100 | — | 125 i
Level Case Temperature
OH Hysterisis TH — | 20 | — i®
Over Current loc Tj=125C 98 o A
Protection(OC) Level INV Collector Current
Over Current loc Tj=125C 60 —_— A
Protection(OC) Level DB Collector Current
OC Delay Time (Fig.2) tooc  |Tj=25C — 8 — | uS
Under Voltage Protection(UV) VuvT 11.0 [ 12.0| 12.5 Y
Level
UV Hysterisis Wi 02 | — | — V
Alarm Signal Hold Time tALM 0.8 2 — | mS
Delay Time of Short Circuit tsc 12 | — uS
Protection (Fig.3)
Limiting Resistor for Alarm RALM 1425 11500|1575| Q

#6 Switching frequency of IPM

DWG.NO.
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4.3 Dynamic Characteristics (at Tc=Tj=125C,Vcc=15V)

Items Symbols Conditions Min. | Typ. | Max. | Units

Switching Time ton |lc=75A 03 | — | — | uS
Fig.4 toff |Vbc=300V — | — | 3.6 uS
Switching Time (FWD) trr IF=75A,Vpc=300V — | — | 400 nS

Fuji Electric Co.,L1d.They shall be neither reproduced,copied,

lent, or disclosed in any way whatsoever for the use of any
third party.nar used for the manufacturing purposes without

This material and the information herein is the property of
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 tooc 1
-

Fig.2 : Definition of OC Delay Time

tsc

lc Ic VoLV lc

Alarm disable Alarm disable ' Alarm enable

Fig.3 : Definition of tsc

INPUT Signal

Collector Current (Ic)

Fig.4 : Definition of switching time
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5. Thermal Characteristics (Tc=25C)

Items Symbols | Min. | Typ. | Max. | Units
Junction to Case INV | IGBT |Rth(jc¢) | — | — | 0.39 | 'C/W
Thermal Resistance FWD |Rth(j-c) — | — 1 0.90 | CT/W
Junction to Case DB | IGBT [Rth(j-c) — | — | 0.63 | CT/W
Thermal Resistance
Case to Fin Thermal Resistance with Compound Rth(c-f) | —™ | 0.05 | — | C/W
6.Mechanical Characteristics
Items Min. Typ. Max. Units
Screw Torque Mounting (M5) — — 3.5 N-m
Terminal (M5) - i 3.5 N-m
Weight T 550 = g
7 .Recommendable Value
ltems Symbols Conditions Min. [ Typ.| Max. | Units
DC Bus Voltage Voc 200 | — | 400 Vv
Operating Power Supply Voltage Vce 13.5] 15 | 16.5 Vv
Range of Pre-Driver
Switching frequency of IPM fsw 1 — | 20 | kHz
Screw Torque | Mounting (M5) — 2.5 |/ | 3.5 | N'm
Terminal (M5) — 25 |—™ | 3.5 [ N'm
. 2
Fuji Electric Co.,Ltd. ¢IMS6MO0279 386
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8. Packing and labeling
BOELFTR
Label

165

IPM(P607)

material card board
weight 5.5kg (Max.)
products 10pcs (Max.)

typename Lot.No.

l'ﬂ"ﬂ’ﬂ‘"‘ﬂ

ek A A A A

the number

120

I
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165

247

9. Storage and transportation notes ({f%. EM LD EIEHRIA)

- The IGBT-IPM should be stored at a standard temperature of 5 to 35 °C and humidity of

45 10 75%.
FREAFSEELL, (5~35T. 45~75%)

- Store modules in a place with few temperature changes in order to avoid condensation

on the module surface.
SHZEREZLCOBE_ L, (EVa—I/VRASERLINIE)

- Avoid exposure to corrosive gases and dust.
BREEAZADOREGR. BROZ\EFREIRTSC L.

- Avoid excessive extermal force on the module.
HRICHENDOOSBEVWLSCHRITERTSH &

- Store modules with unprocessed terminals.
E2-IDEFERMIDKRETERET S L.

- Do not drop or otherwise shock the modules when transporting.
RaDERFCHEEZSA /LY, BTSELULENI L.

10. Applicable category (BFR%EH)
This specification is applied to IGBT-IPM named 7MBP75NA060-01.
FHALHEEL, IGBT-IPM 7MBP75NA060-01 IZEAT 3.

Fuji Electric Co.,Ltd.
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11. Characteristic (Representative)
BiEh -7 (KEH)

11-1.Control Circuit
)i i

Input signal threshold voltage

Power supply current vs. Switching frequenc — Tj=25T
PPy Te=100T g Treq y vs. Power supply voltage sees Tjm125T
0 — T 1 I i !
Lo e VeV 2 SN S
~ : { i ' . Vees15V . | |
E 25 : // Veem13V | E,ﬁ: 2 1
T |, IS L feremnecieennnnd 5o I } Vin(OFF)
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£ / I ] E E ................................. 4
= | : - >
> r A A et -1 T 1
Z0 — L 5 ]
= | i “
5 ’ “Vee=15V =
: o« Vee= 13V z 05 }
g - : = | § ERSSRISIORTES! NOROONIONN SOSTIITN SRR
a ! : | | : | j H Al 0 - I l |
0 5 10 15 20 25 12 13 14 15 16 17 18
Switching frequency : fsw(kHz) power supply voltage : Vcc (V)
Under voltage vs. Junction temperature Under voltage hysterisis vs. Junction temperature
14 —— - . - . 1 — — —— -
] ~ RS REEE SR Rane
12 lL b
= I T 0.8
L | ] >
> | » I
=) o b 1 0
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0 ‘ . I n | . | , 1 . I o - L. | X | N P
20 40 60 80 100 120 140 20 40 60 80 100 120 140
Junction temperature : Tj (C) Junction temperature : Tj (%)
Over heating characteristics
Alarm hold time vs. Power supply voltage TOH,TH vs. Vce
3 : - : . . | S— - T i T T :
L A T ~ 120 b . TOH__| |
™ B Tj=100C g PSS OO VURROOIO OVss S O S S
<25 et :
£ | ] 5 ~100
£ t "3 P
= | . -
z lr : §F 80
as : -5 .
215 | 28 -
E J; ............................................... BE 60
.é T L ‘ N ? 2 ........ ? .......
T 1 L =< 40 : :
N [r £3 ; S SRRSO VR S N S
=0. 3 - :
= § 20 : TH
i : i : o H —_— B s e S
0 e - : g %
12 13 14 15 16 17 18 0 . ; .
Power supply voltage : Vec(V) 12 13 14 15 16 17 18

Power supply voltage : Vcc (V)
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11-2.Inverter
A IN—S 5

Collector current vs. Collector-Emitter voltage

_ Collector current vs. Collector-Emitter voltage
Tj=25T

200 %‘L — 200 f Tj=125T E
175 { | - B R
o ol Vee=17VASVI3Y | : o
< /7 / =150 | / .
Sl /A4 7 L e — //
1% = 125 /] il

o s s /s | —

N

Collector current

1
Collector current

Coliector-Emitter voltage : Vce (V) Collector-Emitter voltage : Vce (V)

Switching time vs. Collector current Switching time vs. Collector current
Edc=300V,Vce=15V,Tj=25C Ede=300V,Vee=15V,Tj=125C
SR SRR SR S 5 L toff
g toff 8
2 - £
<1000 (= + 1000
5 E
< g
g ]
"t o
g E
E 2
=3 c
£ z
T 100 £ 100
E g
w ) N
0 20 40 60 80 100 120 140 0O 20 40 60 8O 100 120 140
Collector current : Ic (A) Enllector current : k (A)
Reverse recovery characteristics
Forward current vs. Forward voltage _ _trrler vs. IF
200 : : : : _ R . T ;
. I BN R =8 - ’ ,
175 - : ' -
SR N RN NSO N 25 N — £ i trr 125C
2150 Pt "/" : 2 £100 ——+—= =
= L : 1 JUUUUUUUES SRR /S SO SO T
T12s / 5 g
z e / ....................... o3
100 §%
et / o3
[ VU SN R A A0 N o8
=
5 50 88
v L g‘) g 10
25 g2 [
. . i i :
0.0 0S5 1.0 1.5 2.0 25 3.0 3.5 4.0 0 20 40 60 80 100 120 140

Forward voltage : VF (V) Forward current : IF (A)
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Transient thermal resistance

Reversed biased safe operating area
Vee=15V,Tjs125¢C

[ 750
: s \
2 \
— ~ 600 :
B < %
z ©525 :
& 2450 .
e g \
@ £375
o B~ H 1 \
-— (%) i H
@ « 300 : 1
5 |
E g2 ! —
= [<]
H o 150
= , 75 bt
°% o 0E 1 0l |
oo0 0.PCEJIS*& width :Pw (sec)'.I 0 100 200 300 400 500 600 700
Collector-Emitter voltage : Vce (V)
Power derating for IGBT Power derating for FWD
i er device
350 (Per de.wce) 140 (P = )
% 300 o 120
g 250 & 100
“_r::: § .................
£ 200 & 80
2 ]
- 150 = 60
: : By
< 100 To40 -
© bt B
£ 5oL 2 20 |-
g S
0 .f O | ! | -
0O 20 40 60 80 100 120 140 160 0 20 40 60 B0 100 120 140 160
Case Temperature : Tc (T) Case Temperature : Tc ('C)
Switching Loss vs. Collector Current Switching Loss vs. Collector Current
I Edec=300V,Vee=15V,Tj=25T ‘ S Ede=300V,Vee=15V,Tj=125¢C
£ ' ' i ' 2
s e 2
s, | <
£t ' E8
S T R TR B~ ) Fen ] T
2 “ pd 5
:G &7 56
S pr =
Yo W ‘-_'of 4
o R R R R R o 1 (=]
-
2 / ] 2
5 / =
< / Erre e
5 ) —— 5o
0 20 40 60 80 100 120 0 20 40 60 80 100 120
Collector Current : lc (A) Collector Current : Ic (A)
g
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Over Current Protection vs. Junction temperature

15V

Vce

I |
(=] o o o o o o o
@ - o w o~ 0 <
[a¥] ~ oJ — —

(V) 20] ! |3A87] LONDB1O1] JUBTIND IDAQ

60 BO 100 120 140
Junction temperature : Tj (C)
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20
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11-3.DB
TL—+%

Collector current vs. Collector-Emitter voltage

\ Collector current vs. Collector-Emitter voltage
Tj=25%C

Tj=125C

le (A)

S S Ve TTVASVAR T SRS NS S RS S S ]
00— f .r , ; oo , | Vee=17Y15V,13

S B /4 i s N s s B 7674 W
80 ; ! ‘ . | /

Collector current
o
(=)
HN S
Collector current

.................................. N

0 ] i i 4
0 1 2 3 4 5 4 5
Collector-Emitter voltage : Vce (V) Collector-Emitter voltage : Vce (V)
Reversed biased safe operating area
Transient thermal resistance 500 Vee=15V,Tj=125C
g | \ E
< 45 - :
8 50 ; \
- ~ 400 :
¢ <
= - 350
= 300
. § \
g £ 250
s g \
£ g \
< k: 150
= (=]
= | | 50
0'Oo1 001 061 ol1 1 '
X . . 0 S
Pulse width Pw (sec) 0 100 200 300 400 500 600 700
Collector-Emitter voltage : Vce (V)
Power derating for IGBT Over Current Protection vs. Junction temperature
(per device) -
200 e = - 200 _ _ Vees1sv !
E 5 180 - | '3
~ i o ¢ | ! |
T = 160 >, : e
RS [ 1 x‘_’_,_._.——-—-—'
z - 2 140 - :
z - |
| § 120
£ 100 g 100
- ¢
£ £ 80
£ S 60
¢ 50 g
g 3 40
L -
T $ 20 B
o wrarasasnenfmedabareadad (RO N (R ! U o 0
0 i
n 20 40 60 A0 100 120 140 160 0 20 40 60 80 100 120 140
Case Temperature ; Tc () Junction temperature : Tj (C)
g
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12.Example of applied circuit (S EEEH)

20kQ 5 p AC200V
.......... T + O —O
I § = Zhowr o IPM
Ve = : v 0.1uF
Wb § @ U
20kQ
L  — ®)
P 2 o= zziour
---;9- ' [ @ vV
Ve = ' 0.1uF o M -l ZZ"P
......... _@ -1
20kQ
_________ * s &+ ®) W
I : H j— 10uF
F o + ®
V:_“T__’ C0.AuF $
......... & .
@
zzt v
10uF
—)
3 —O
™\
@ —
ZZ" ouF
Ou @
Z7" 1 ouF @
zz" 10uF ®

* The wiring between opto-coupler and input terminal of IPM should be shorter as much as possible.
The stray-capacitance between primary and secondary side of opto-coupler should not be increased
by pattern lay-out.

KEATSEIPMOANGFRERE. TESLTELRMATZD 1R - 2REAOZEEBEEMS ‘
HREWRS =LA T7ORELTFELN,

- Capacitor should be installed to VCC-GND terminal of high-speed opto- coupler closely as much as
possible. ]
BEREATSDVee-GNDBIICIZ, A>F o9& TEZLHABLTRYMITTZ,

+ Use high-speed opto-coupler : tPLH,tPHL = 0.8us, high CMR type. (Example : HCPL-4504)
BERFATS tPLHIPHL= 0.8ps, B CMR & 4 72 ZEAT &1\, (I HPCL-4504)

- Low-speed opto-coupler : CTR = 100%
BEFRKEAHTS :CTRZ100%

DWG.NO.
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Fuji

* Each power supply for drive circuit should not have transient voltage fluctuation. Four power
supplies which are isolated should be supplied individually.
BHERABRIRMEIZHONLE. #ELAEHOE IBERICLTHRIELTTEL Ve
* The DC bus line to the P-N terminal should have lower inductance as much as possible, such as
connecting capacitor to P-N terminal, in order to reduce surge voltage.
P-NEIOBERBRIITESLITES ¥ 05 L. PNBEFRICO U FovsEgETAELTH—
CBEZERLTTE,
* In order to avoid noise from AC line, connect capacitor (about 4.7uF) between three-phase line
and earth.
ACSA oD/ A ZBAZB<S 28, ZHER- KBB4 7nFEREDI L F Lo 488 LTTFE LY,
* Do not connect N-terminal of main circuit to ground (GND) of input circuit.
ANEBDI S K (GND) LEEBNHFE IPMOABTEELLZNTTE 1,
* In case of using connector for connection to control terminal, it must be Au-plated electrode and
2.54mm of pitch.
BERT EORBICIXIIEANDIHAEL. @A VFEE - 2.54mm v FOLDOE “HFRT (AW
* When capacitor is connected between input and GND terminal, pay attention to longer delay time
after signal inputted to primary side of opto-coupler.

ANGEF-GNDRIC A F oy 88T 2R M TS 1 RBANER CHT ZSERMAE< U ST
DTITEET SN,

Fuji Electric Co.,Ltd. MSG6MO279 66
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