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2. Bloek Diagram
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Over heating protection Pre—drivers include following functions
ALM  @® W—e circuit 1) Amplifier for driver
1.5k Q@ 2) Short circuit protection
(3) Under voltage lockout circuit

Over current protection
(B) IGBT chip over heating protection
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3. lAbsqute Maximum Ratings

(at Te=25°C unless otherwise specified)

EXRBRER |
' ltems Symbols Ratings Unit
min. max.
DC Bus Voltage V DC 0 450 \'
DC Bus Voltage (surge) VDClsurge) 0 500 v
DC Bus Voltage (short operating) VscC 200 400 \
Collector—Emitter Voltage VCES 0 600 vV
INV DC [@ — 75 A
Collector Current 1mS IcP e — 150 A
Duty=61.7% -IC _ 75 A
Collector Power Dissipation | OneTransistor PC —_ 320 2
Junction Temperature Ti —_— 150 °C
Input Voltage of Power Supply for Pre—Driver | VCC *1 0 20 \
Input Signal Voltage Vin %2 0 Vz Vv
Input Signal .Current lin _— 1 mA
Alarm Signal Voltage V ALM *3 0 Vee \4
Alarm Signal Current IALM %4 —_— 15 mA
Storage Temperature Tstg -40 125 °C
Operating Case Temperature Top -20 100 °c
Isolating Voltage (Case—Terminal) Viso #*5 | —— AC2500 \o
Screw Torque Mounting(M5) 3.5 % | N*m
Terminal (M5) _ —- 3.5 % [ N'-m
Note
*1 . VCC shall be applied to the input voltage between terminal No.3 and 1,
9 and.7, -11 and 10
*2 : Vin shall be applied to the input voltage between terminal No.2 and 1,
8 and 7, 13,15 and 10.
*3 :© VALM shall be applied to the voltage between terminal No.16 and 10.
*4 . |ALM shall be applied to the input current to terminal No.16.
*¥5 : 50Hz/60Hz sine wave 1 minute.
*6 . Recommendable Value : 2.5~3.0 N-m
lTC

EROROmOIE

Fig. 1 Measurement of case temperature for TcOH (Tc)
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4, Electrical Characteristics

BRAEE

4. 1 Electrical Characteristics of Power Circuit

(at Tc=Tj=25°C, Vcc=15V)

ltems Symbols Conditions min. | typ. max. | Unit
INV | Collector Current lces Vce=600V - — 1.0 [ mA
at off Signal Input Input Terminal Open
Collector-Emitter VecE(sat) | le=75A — — 2.8 vV
Saturation Voltage
Forward Voltage of VF -le=75A —_ —_ 3.0 \V
FWD

4. 2 Electrical Characteristics of Control Circuit

(at Te=Tj=25°C, Vec=15V)

[tems Symbols Conditions min. |typ. | max. | Unit
Power Supply Current of P- lccp fsw=0~15kHz *7 3 - 18 mA
line Side Pre—driver | Te=-20~100°C
(one unit)
Power Supply Current of N— leen fsw=0~15kHz *7 6 — 36 mA
line Side three Pre—driver Te=-20~100°C
Input Signal Threshold Vin(th) | ON 1.00| 135 1.70| V
Voltage (on/off) OFF 125 | 1.60 | 195
Input Zener Voltage Vz Rin=20k Q — 8.0 - V
*7 . Switching frequency of IPM
Over Heating Protective Section (Vee=15V)
[tems Symbols Conditions min. | typ. max. | Unit
Over Heating Protectioh TcoH Voc=0V, lc=0A 110 — 125 °C
Temperature Level Case Temperature
Hysteresis - - TcH — 20 — °C
IGBT chips Over Heating TioH surface of IGBT 150 e — °C
Protection Temperature chips
Level
Hysteresis TiH e — 20 | — °C
Over Current Protection Section (Vee=15V) 1
ltems Symbols Conditions min. | typ. max. | Unit
INV | Collector Current | oc Ti=125°C | 113 — - A
' Protection Level
Protection Delay time tooc Fig2 Tj=25°C - 10 g oS
SC Protection Delay time tsc Figd Tj=25°C — - 12
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Alarm Signal Output Section (at Ti=Tc=25°C, Vecc=15V)

ltems Symbols Conditions [ min. typ. max. | Unit
Alarm Signal Hold Time t ALM 1.5 2 — mS
Limiting resistor for Alarm RaLm S 1425 | 1500 | 1575 Q

Under ‘Voitage Lockout Section (at Tj=Tc=25°C, Vec=15V)

[tems Symbols Conditions min. | typ. max. | Unit

Under Voltage Protection Vuv E— 11.0 e 125 | V
Level

Hysteresis VH — 0.2 - — \

5. Dynamic Characteristics (at Te=Tj=125°C, VCC=15V)

AAVF T
ltems Symbols Conditions min. |typ. | max. | Unit
Switching Time (IGBT) t on Ic=75A , Vpc=300V 0.3 — -
. t off — - 36 (S
Switching Time (FWD) torr IF=75A , Vpc=300V — — 0.4

6. Thermal Characteristics (Te=25°C)

R BT
1835 ltems Symbols | min. |[typ. |max. | Unit
SHE Junction to Case INV | IGBT | Rih(—e) | — — 039
RS Thermal Resistance FWD | Rtn(j—o) | — — 090 |"C/W
fEit § Case to Fin Thermal Resistance with Rthte—f) —_ 0.05 . '
E’E.E,EE‘ Compound
387221 7. Recommendable Value
Jf 3 HEH{E
‘E:‘; 2'& ltems Symbols Conditions min. |typ. | max. | Unit
2if:.] | DC Bus Voltage Voo — 200 | — 400 | V
e “: )y E H Operating Power Supply Vee _— 13.5 15 | 165 V
mesEE Voltage Range of Pre—driver
Switching frequency of IPM f sw _ 1 - 20 | kHz
Screw Mounting(M5) e _ 2.5 — 30 |N'm
torque | Terminal (M5) —_— R— 25 - 30 [N'm
8. Weight
Ey
[tems min. |typ. | max. | Unit
Weight —_ 440 | — g
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0. Packing and labeling (#@FL:ET)
Outer carton (4+58)
Label

: material: corrugated cardboad
; ( EZES =)L

\ weight : 5. Okg(max. )
HEE #15. Okg(HX)
products: 10pecs(max. )

Bl 10f8(&K)

165

260

type name Lot. No.

Inner carton (NEEFH) / f.
(o ain |

quantity

= 120

IPM (P610)

40

165

b
0

247

10. Storage and transportation notes ({£%. EB LOIEEIE)
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*The IGBT-IPM should be stored at a standard temperature of 5 to 35°C and humidity of 45 to 7
ENTRAEBEEEMNEELL, (5~35%C, 45~75%) _

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

module surface. -
BRERETENGNIE, (EVa—ILEEAEELLLS)

*Avoid exposure to corrosive gases and dust.
REUTAD LG, BEOZSRTIERTEL,

*Avoid excessive external force on the module.
FEABLICEHEANMSIINRISTEET AL,

*Store modules with unprocessed terminals.
ELA—ILOEFIERMTORIETRE T H2L,

*Don't drop or otherwise shock the modules when transporting.

CEWEICERESZA-YBTSEHNE,

11. Operation environment ({& FAIRE)
Avoid exposure to corrosive gases.

REMHTZOBRESTOERERTHIL,

12. Applicable category (EB&H)

This specification is applied to IGBT-IPM named 4MBP75RA060.
AILHRE (L. IGBT-IPM(E! R . AMBP75RA060) (23 F§ 5,

13. UL approval (& £iR#%)
UL840 (Operating condition: Table 6. 1—0perating voltage 500V, Pollution degree 2, Material group I
(EASEE %6, 1-BEBES00V, EhE2. #¥4)L—Fa)
uL94v—o
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14.Characteristics(Representative)
BiEH—7 (KFRH)
14-1.Control Circuit
i AR

Power supply current vs. Switching frequency Input signal threshold voltage
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Over heating characteristics
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14-2.Inverter
AN—95

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

Collector current vs. Collector-Emitter voltage

wu
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Ic (A)

Tj=125C
' Vée=T5V
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Vep=1 7VX Veg=13V
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Collector Current : Ic (A)

Callector Current :

0 HEN— H i
0 1 2 3
Collector-Emitter voltage : Vce (V)

Switching time vs. Collector current
Edc=300V,Vee=15V,Tj=25C

T T T T ¥

2

Collector-Emitter voltage : Vce (V)

Switching time vs. Collector current

Edc=300V,Vce=15V,Tj=125T

Swiltching time : ton,toff (nsec)

Collector current : lc (A)

Reverse recovery characteristics

trr,lrr vs. IF

Irr (A)

T T TTT

-
o

Reverse recovery time : trr {nsec)

Reverse recovery current :

T e b e e ...j.ton
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v
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L 100

3

n

0 20 40 60 80 100
Collector current : lc (A)
Forward current vs. Forward voltage
150 T T

2

T 100

=

2

H

(%]

-

-

$ 50

-

fid

0 H
2 3

Forward voltage : VF (V)

20 40 60
Forward current : IF (A)

80 100

Fuji Electric Co.,Ltd.

DWG.NO.

MS6MO357

1T1/15

HO4-004-03




A

Thermal resistance : Rth(j-c) (T/W)

Collecter Power Dissipation : Pc (W)
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Reversed biased safe operating area

‘ ) Vee=15V,TjS125C
Transient thermal resistance 750 i \
67
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Pulse width :Pw (sec) Collector-Emitter voltage : Vee (V)
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Case Temperature : Tc ('C) Case Temperature : Tc ()
Switching Loss vs. Collector Current Switching Loss vs. Collector current
Edc=300V,Vce=15V,Tj=25T ‘ Edc=300V,Vcc=15V,Tj=125T
T T 10 Y g

10 E T
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Collector current : e (A) Collector current : Ic (A)

Swilching less : Een Eoff Err (mj/cycle)
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Junction temperature
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Over current protection vs. Junction temperature
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15. Example of applied circuit

It~ FA [ g8 451
203(? ~ @ fF\’
l“ 2 T Y o IPM O
“'°°T - 0.1uF
. —T U
®
S v ¥ Dc3oov
a O /7 Al
22 — W =t
1 % = zz 10 9
VCC—E;' Lo_? ék/ - N @
o ‘l 0.1uF
‘ v
B
0
@)
Vcc:.— @ N
o
@ 9,
20k$2
oy 8 1 g
O—EZ |. 0.1uF
Py
@
20k
F o ] __% & 4 o0 @)
O-}iKl 0.1uF
—
5v _ET 1k N S% &

* The wiring between opto—coupler and input terminals of IPM should be shorter as much as possible

The stray-capacitance between primary and secondary side of opto—coupler should not be increase
by a pattern lay—out.

FAMATSEIPM D ANEFRIRRE TEDLEHELL, TAMTSO 1R 2RO FHEE?
BMEEROE—2 AT ORELTFEL,

* Gapacitor should be installed to Vcc=GND terminal of high-speed opto—coupler closely as much as

possible.

EETARHTSD Veo-GND Bl(Z(E, OV T o HETELEIHRELTIYRFTTEL,

* Use high-speed opto-coupler : tPHLtPLH=0.8 u S, high CMR type. (Example: HCPL-4504)

R IAPATS tPHLIPLHZ08 1 S, & CMR A4 74 2@ B T &L, (4 HCPL-4504)

* Use Low-speed opto-coupler for alarm output : CTR==100%

FoS—LENBOBEIAHTS:CTRZ100% A4 TEZHFERATELY,
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This material

* " Each power supply for drive circuit should not have transient voltage fluctuation.
Power supplies which are isolated should be supplied individually.
EHHBERZBHEEESHOILL, #BEN-2OFMILICERALTTEL,
+ The DC bus lines to the P-N terminals should have lower inductance as much as possible ,such a
connecting capacitor to P-N terminals ,in order to reduce surge voltage.
P—NEIDERBRE TELEFHEALFT V2L, PN FHI(CaV TUoHZEKET 5%
LTH—CBEZERLTTSL,
* In order to avoid noise from AC line ,connect capacitor (about 4.7nF) between three—phase line
and earth.
AC 74’J7§‘b0)/4i0){z)&’&[!ﬁ<‘f-&) 2B — KHbR(Z 4.7nF BEOIV T HEES
LTTFSY,
* Do not connect N-terminal of main circuit to ground (GND) of input circuit.
ANEBEDT SR GND)EEEE N FERBELLEDTTFSEL,
*In case of using connector for connection to control terminal , it must be Au-plated electrode and
2.54mm of pitch.
G F L DEFKICO R 8EBDIEEE, ﬁ:“y#@#ﬂ}i 254mm EVvFDELDEHEBTE
LY,
*When capacitors are connected between input and GND terminals, pay attention to longer delay tin
after signals inputted to primary side of opto—coupler.

ADF-GND BIZaV T HEERT 5L TN TSI RBIA HES ISR T 2 EEMNE
BYETOTIZETEN,

L1
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