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2. Pin Descriptions I+ E&H

Main circuit F[EFR

Symbol Description
P Positive input supply voltage.
U Output (U).
\' Output (V).
W Output (W).
N1 (For connection an external shunt—resistor)
N2 Negative input supply' voltage.

Control circuit #il &l [E] F&

No. | Symbol Description

GNDU | High side ground (U).

VinU .Logic input for IGBT gate drive (U).
VecU High.side supply voltage (U).

GNDV | High side ground (V).
VinV Logic input for IGBT gate drive (V).
VecV | High side supply voltage (V).

GNDW | High side ground (W),
VinW | Logic input for IGBT gate drive (W).
VeeW | High side supply voltage (W).

GND Low side ground.

Vcece Low side supply veltage.

VinX Logic input for IGBT gate drive (X).
VinY Logic input for IGBT gate drive (Y).
VinZ Logic input for IGBT gate drive (Z).
ALM Low side alarm signal output.

RSB e Pu® Ve
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3. Block Diagram JOwSH

1
i Pre—driver] ®
1
@Vecl Q Vec
, SGND
@vinu Q N GND ouT
1
DGNDU Q
! Pre—driver1 4
1
BWVeeV Q Vee
SGND
&WVinv N oD ouT
I
@GNDV y —
Q
! Pre—drivert
BWVeocW O Vee
[ SGND
@VinwW N GND ouT
DGNDW O ©
Pre~driver?
OMX
@Vec Q cc OUTX

@VinX (O @—QINX
@VinY O————¢—0QINY

4 QINZ

OHZ
A AALM SGNDZ
BALM O—f\/\/ A iy R @
P RALM 4mG
' 15k AR PGND
' 0c
! GND
1 ')
@ O o—o—o o

Pre—driver! includes following functions.
(P-side)
1. Amplifier for driver
2. Under voltage lockout circuit
3. IGBT chip over heating protection

Pre—driver? includes following functions.
(N—side)}
1. Amplifier for driver
2. Under voltage lockout circuit
3. IGBT chip over heating protection
4. Over current protection
5. Alarm signal output

W

N2
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4 Absolute Maximum Ratings %y A EH
Tc=25°C unless otherwise specified.

ltems Symbol Min. Max. Units
DC Voc 0 450
Bus Voltage '
(Between terminal P and N) Surge VoGtsurge) 0 500
Short operating Vse 200 400 \%
Collector—Emitter Voltage *1 Vees 0 600 Vv
DC Ie -— 20 A
Collector Current 1ms fep —_ 40 A
Duty=88% *2 -l _ 20 A
Collector Power Dissipation One transistor ¥3 Pc -—_ 103 W
Supply Voltage of Pre—Driver %4 Vee -0.5 20 \Y
Input Signal Voltage *5 Vin -0.5 Veot(0.5 \'%
Input Signal Current lin — 1 mA
Alarm Signal Voltage *6 VALM -05 Vee v
Alarm Signal Current *7 IALM — 20 mA
Junction Temperature Ti — 150 °C
Operating Case Temperature Topr =20 100 °C
Storage Temperature Tstg -40 125 °C
Solder Temperature *8 Tsol — 260 c
Isolating Voltage .
(Terminal to base, 50/60Hz sine wave 1min.) Viso T AC2500 v
Screw Torque Mounting (M4) — — 20 Nm
Note IE
#1 :Vces shall be applied to the input voltage between terminal P and U or V or W,
Nand UorVorW.
*2 :Duty= 125°C/FWD Rth(i—c)/(ic X VF MAX)=125/2.7/(20 X 2.6) X 100=89%
%3 :Pc=125°C/IGBT Rth{j—c)=125/1.21=103W
*4 :Vee shall be applied to the input voltage between terminal No.3 and 1,
NoG and 4, NoSand 7, No.il and 10
*5 :Vin shall be applied to the input voltage between terminal No.2 and 1,
Noband 4, NoB8and7, No.12,13,14 and 10.
*6 :VALM shall be applied to the voltage between terminal No15 and 10.
*7 :IALM shall be applied to the input current to terminal No.15.
*8 :Immersion time 10+ 1sec.
LE} L %—
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5. Electrical Characteristics TR Y
Tj=25°C, Vec=15Y unless otherwise specified.

5.1 Main circuit FOE

Item Symbol Conditions Min. | Typ. | Max. | Units
Collector Current at off Vee=600V
. . Ices . . - - 1.0 mA
signal input Vin terminal open.
: Terminal - - 2.2
CoEEecthr—Em:tter VeE(sat) | 1c=20A
saturation voltage Chip — 175 — v
Terminal - - 26
Forward voltage of VE ~le=20A
FWD Chip - 16 | - Vv
Tum—on time ton VDC =300V, Tj=125°C 1.2 - - us
Turn—off time toff le==20A Fig1, Fig - - 3.6 us
Reverse recovery vDBC=300V
time | F=20A Figl, Figé 03 | us
Maximum Avalanche ?ntema[ wirng
inductance =56nH
Energy PAV L 20 - - md
A o tition) Main circuit wiring
(A non-repetitio inductance=179nH
5.2 Control circuit  HIEHEIEE
ltem Symbol Conditions Min. | Typ. | Max. | Units
Supply current of P-side lec Switching . 05 _ 9
pre—driver (one unit) P Frequency.0~6kHz ’ A
Supply current of N-side Te==-20~100°C
. Icen , 0.8 - 28
pre—driver Fig7
ON 100 | 135 | .70
Input signal threshold voltage Vin(th) v
OFF 1.25 | 1.60 | 1.95
Input Zener Voltage Vz Rin=20k {2 - 8.0 - v
Te=-20°C 1.1 - -
Alarm Signal Hold Time tALM | Fig2 Te=25°C - 2.0 - ms
Te=125°C - - 4.0
Current, Limit Resistor RalLM | Alarm terminal 1425 | 1500 | 1575 Q
Shunt-Resistor for Between terminal
over current sense R N1 and N2 40 m 2
; &
- - 2 ]
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5.3 Protection Section &S} (Vee=15V)

Item Symbol Conditions Min. | Typ. [ Max, | Units
Over Curr.ent.F’rotection Level of loc Ti=125°C 30 40 _ A
Inve_arter circuit
Over Current Protection Delay time tdoc Tj=125°C - 5 - us
: Hoati

IGBT C|.1|ps Over Heating TiOH Surface .of 150 3 B
Protection Temperature Level IGBT Chips - °
Over Heating Protection Hysteresis TiH | - 1 20 -
Under Voltage Protection Level VUV i10 - 12.5

1V
Under Voltage Protection Hysteresis VH 02 0.5 -

6. Thermal Characteristics EEME (Te=25°C)

Item Symbol Min. Typ. | Max. | Units
Junction to Case IGBT Rth{j—c) - - 1.21
Thermal Resistance *10 EWD Rth(j—c) - - 270 | C/W
Case to Fin Thermal Resistance with Compound Rth(c—H) | - 0.05 -

*10:{ For 1device , Case is under the device )
7. Noise Immunity /A XMit&E (Vde=300V, Vcc=15V, Test Circuit Fig 5.)
Item Conditions Min. | Typ. Max. | Units

Common mode | Pulse width lus,polarity =,10 minutes

. ] . +20 = - kV
rectangular noise | Judge:no over—current, no miss operating

Rise time 1.2us, Fall time 50us
Interval 20s, 10 times +=50 - - kv
Judge :no over—current, no miss operating

8. Recommended Operating Conditions HEIREI{ES&{8:

Common mode
lightning surge

This material and the information herewn is the property of
Fuji Electng Co_Ltd, They shall be neither eproduced, copied,
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fem Symbol Min, Tvp. Max. | Units
DG Bus Voltage .VDC - - 400 \'
Power Supply Voltage of Pre—Driver Vee 13.5 150 16.5 Y
Screw Torque (M4) - 1.3 - 1.7 Nm
9. Weight H&

Item Symbol Min. Typ. Max. Units
Weight Wit - 85 - g
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Figure 6. Switching Characteristics Test Circuit

Figure 7. lcc Test Circuit
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12. Example of applied circuit IGFAE®EEH @
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13. Package and Marking #R&{t#%
Please see the MT6M04140 that is packing specification.
WEtiEE MTEMO4140 #EISIEGEL,
14. Cautions for storage and transportation RE . Eff LDFE
-Store the modules at the normal temperature and humidity (5 to 35°C, 45 to 75%).
HIRERE(6~35°C, 45~ TN TRFELTTELY,
«Avoid a sudden change in ambient temperature to prevent condensation on the module

surfaces.
EVA-LOREASFHEBLEVES, RMGBETEERTTTEL.
- Avoid places where corrosive gas generates or much dust exists.
BEEHADFEEER. BEOSBHFEERTTTEL,
= Store the module terminals under unprocessed conditions
EVA—-UDEFERMIORETCRETHCL..
- Avoid physical shock or falls during the transportation.
BRFICEEESALYETEEULTTEN,
15. Scope of application 1 FAEEH
This specification is applied to the IGBT-IPM (type: 6MBP20RTADGO).
R HEE, IGBT-IPM (X : 6MBP20RTA060) = A T 5.

16. Based safety standards #EJlEZ 2R
uL1557
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