MIG10J504H

Features

MITSUBISHI SEMICONDUCTOR <Intelligent Power Module>

MIG10J504H

The 4th generation trench gate thin wafer NPT IGBT is
adopted.

FRD is built in.
1/0O input: logic level (3.3V/5V)
The level shift circuit by high-voltage IC is built in.

The simplification of a high side driver power supply is
possible by the bootstrap system.

Short circuit protection for a lower arm IGBT and the power
supply under voltage protection function are built in.

Short circuit protection state for a lower arm IGBT is outputted.

The lower arm emitter terminal has been independent by each phase for the purpose of the current detection at
the time of vector control.

Low thermal resistance by adoption of original high thermal conduction resin.

Weight: 18 g (typ.)

Since this product is MOS structure, it should be careful of static electricity in the case of handling.
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Block Diagram
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Pin Description

Pin No. Symbol Pin Description

1 PGND U U-Ehase Power Grpunq pin (connect a current detecting
resistor between this pin and SGND U pin)

2 ] U-Phase output pin

3 Vg U U-Phase high-voltage power supply pin

4 PGND V V-Phase Power Grpunq pin (connect a current detecting
resistor between this pin and SGND V pin)

5 \% V-Phase output pin

6 Vg V V-Phase high-voltage power supply pin

7 PGND W W-Phase Power Glfour}d pin (connect a current detecting
resistor between this pin and SGND W pin)

8 W W-Phase output pin

9 Vs W W-Phase high-voltage power supply pin

10 CWwW W-Phase bootstrap capacitor connecting pin (-)

11 BSW W-Phase bootstrap capacitor connecting pin (+)

12 SGNDW | W-Phase Signal Ground pin

13 INZ W-Phase low-side input pin (negative logic)

14 IN W W-Phase high-side input pin (negative logic)
W-Phase Diagnosis output pin (open drain output. Wired or

15 FO W connection can be performed with the diagnosis output pin
of other phase.)

16 Ve W W-Phase control power supply (+15 V typ.)

17 cv V-Phase bootstrap capacitor connecting pin (-)

18 BSV V-Phase bootstrap capacitor connecting pin (+)

19 SGND V V-Phase Signal Ground pin

20 INY V-Phase low-side input pin (negative logic)

21 INV V-Phase high-side input pin (negative logic)
V-Phase Diagnosis output pin (open drain output. Wired or

22 FOV connection can be performed with the diagnosis output pin
of other phase.)

23 Vce V V-Phase control power supply (+15 V typ.)

24 cu U-Phase bootstrap capacitor connecting pin (-)

25 BS U U-Phase bootstrap capacitor connecting pin (+)

26 SGND U U-Phase Signal Ground pin

27 IN X U-Phase low-side input pin (negative logic)

28 INU U-Phase high-side input pin (negative logic)
U-Phase Diagnosis output pin (open drain output. Wired or

29 FO U connection can be performed with the diagnosis output pin
of other phase.)

30 Vcc U U-Phase control power supply (+15 V typ.)
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Absolute Maximum Ratings (Tj=25°C)

Stage Characteristics Condition Symbol Rating Unit
) VBB 450
Power supply voltage Veg-PGND Terminal \%
VBB (surge) 500
Collector-emitter voltage VCES 600 \%
DC |Tc=25°C Ic 10
Collector current A
1ms Tc=25°C Icp 20
Inverter DC Tc=25°C IF 10
Forward current A
1ms Tc=25°C IEm 20
Collector power dissipation oo
(per 1 IGBT chip) Tc=25°C Pc 43 w
Collector power dissipation oo
(per 1 FRD chip) Tc=25°C Pc 25 w
Output voltage rate of change dv/dt 20 kV/us
BS-C Terminal VBs 20
Control supply voltage \%
Vce-GND Terminal Vce 20
Input voltage IN-GND Terminal VIN -0.5t05.5 \%
Control
Fault output supply voltage FO-GND Terminal VFo 20
Fault output current FO sink current IFo 15 mA
PGND-SGND voltage difference PGND-SGND Terminal VPGND-SGND -5t05 \%
Operating temperature TopPE —20to 100 °C
Junction temperature (Note 1) Tj 150 °C
Module Storage temperature Tstg -40to 125 °C
Isolation voltage ?Om|-i|nz sinusoidal, AC Viso 2500 Vrms
Screw torque M3 — 0.5 N-m

Note 1: Although a junction temperature is 150°C the own maximum moment of a power chips which it builds in this
module, the average operation junction temperature for carrying out safe operation specifies it as 125°C or

less.
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Electrical Characteristics (Tj = 25°C)

1. Inverter Stage

Characteristics Symbol Test Condition Min Typ. Max Unit
~ Vce=600V,Vcc=15V,
Collector cut-off current IcEX Ves =15V, VN =5V — — 1 mA
Collector-emitter saturation voltage VCE (sat) xﬁ,cfol\? V.VBs=15V,lc=10A, — 1.7 2.2 \%
Forward voltage VE IF=10A — 1.4 1.9 \%
Turn-on time ton — 400 700
Rise time tr — 40 80
Turn-on delay time td (on) Vpg =300V, — 360 —
Switching - Vec=15V,
fime Turn-off time toff Vs =15V, — 500 800 ns
. Ic=10A,
Fall time tf inductive load (Note 2)| — 70 300
Turn-off delay time td (off) — 430 —
Recerse recovery time trr — 75 —
2. Control Stage
Characteristics Symbol Test Condition Min Typ. Max Unit
Vee =15V, ViIN=5V — 360 600
lBs Vog =15V HA
o VIN=0V —_ 470 1000
Current dissipation for 1 arm
_ ViN=5V — 0.9 15
ma
BS VIN=0V — 1.0 16
Input voltage VIN (onioffy |Vec =15V 15 2.3 2.7 \%
IIH Vec=15V,VN=5V -30 -5 0
Input current pA
I Vec=15V,VN=0V -60 -30 0
Fault output voltage VFo IFo=5mA — 0.8 1.2 \%
Short current protection voltage Vsense Vcc=15V (Note 3)| 1.16 1.28 1.41 \%
Short current protection delay time tsc Vcc=15V 1.0 15 2.0 us
Fault output pulse width tFo Vcc=15V 1 2 3 ms
Under voltage protection Trip level VgsUVD B 10.0 11.0 12.0 v
for high side arm Resetlevel | VgsUVR 105 | 115 | 125
Under voltage protection Trip level VccUVD B 10.5 11.5 12.5 v
for low side arm Resetlevel | VccUVR 11.0 | 120 | 13.0
3. Thermal Resistance (Tc = 25°C)
Characteristics Symbol Test Condition Min Typ. Max Unit
) Transistor stage — — 2.9
Thermal resistance Rth (j-c) °C/W
Diode stage — — 5.0
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. Recommended conditions for application

Characteristics Symbol Test Condition Min Typ. Max Unit
Operating power supply voltage VBB — 50 300 400 \%
VBs — 13.5 15 16.5
Control supply voltage \%
Vee — 13.5 15 16.5
Switching frequency fc — — 15 — kHz
’ Ve =300V, Vcc=15V,Vps =15V,
Dead time ldead Ic = 10 A, inductive load 1 - - HS
Minimum Input pulse width twin (min) Vcc=15V,Veg=15V — 1 — us
Note 2: Switching waveform
5V
ViN Waveform /2.3 \V; \ 23V
o—/ \
_\ AN
Ic Waveform lrr \
\ RN
|\ trr
90% 5
60\ >
Vce Waveform
[ N 10%,
td (off) it tdom ! tr
P foff _ fon

MITSUBISHI
ELECTRIC

2005-03-01 7/14


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

MIG10J504H

Note 3: Vsense measurement circuit
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Vsense IS measured by giving the sweep voltage from the outside like the above-mentioned.

When the overcurrent detection value is set by an actual application, it is necessary to consider the
resistance of the internal bonding wire.

The resistance of the internal bonding wire is 11 mQ.
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The Example of an Application Circuit (in the case of not insulating with a control side)
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Package Dimensions

Unit: mm
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Weight: 18 g (typ.)

1. PGNDU 2. U 3. VegsU 4 PGNDV 5. % 6. VgV
7. PGNDW 8. w 9. VggsW 10, CW 11. BSW 12, SGNDW
3. INZ 14 INW 15, FOW 16, VecW 17. CW  18. BSV
19. SGNDV 20. INY 21. INV 22, FOV 23. VecV 24, CU
25. BSU 26. SGNDU 27. INX 28 INU 29. FOU 30. VccU
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Truth Table
Protection Circuit Detection State Input IGBT State Fault Output
High Side Low Side . . .
Under Under Short Circuit ”;.ij):'gh ”;.((jx)ALOW ng: Side Low Side Arm FO (X)
Voltage Voltage 1ae Arm 1ae Arm m
Un-Detecting | Un-Detecting | Un-Detecting H H OFF OFF OFF
Un-Detecting | Un-Detecting | Un-Detecting H L OFF ON OFF
Un-Detecting | Un-Detecting | Un-Detecting L H ON OFF OFF
Un-Detecting | Un-Detecting [ Un-Detecting L L OFF OFF OFF
Detecting Un-Detecting | Un-Detecting H H OFF OFF OFF
Detecting Un-Detecting | Un-Detecting H L OFF ON OFF
Detecting Un-Detecting | Un-Detecting L H OFF OFF OFF
Detecting Un-Detecting | Un-Detecting L L OFF OFF OFF
Un-Detecting Detecting Un-Detecting H H OFF OFF OFF
Un-Detecting Detecting Un-Detecting H L OFF OFF OFF
Un-Detecting Detecting Un-Detecting L H OFF OFF OFF
Un-Detecting Detecting Un-Detecting L L OFF OFF OFF
Detecting Detecting Un-Detecting H H OFF OFF OFF
Detecting Detecting Un-Detecting H L OFF OFF OFF
Detecting Detecting Un-Detecting L H OFF OFF OFF
Detecting Detecting Un-Detecting L L OFF OFF OFF
Un-Detecting | Un-Detecting Detecting H H OFF OFF ON
Un-Detecting | Un-Detecting Detecting H L OFF OFF ON
Un-Detecting | Un-Detecting Detecting L H OFF OFF ON
Un-Detecting | Un-Detecting Detecting L L OFF OFF ON

The above has indicated a part for single arm.
There is no relevance of operation between arms.

When the input of a high side arm and a low side arm is simultaneously set to “L”, IGBT of a high side arm and

a low side arm turns off.

FO (X) terminal is turned on in the meantime at the same time, as for the output of Phase which detected the
load short circuit state, it will maintain the OFF between 2 ms, if a Short Current Protection detects a Short
Current state for a lower arm IGBT. Although an incoming signal is reset by an upper arm and a lower arm
being simultaneously set to “H” in the back in this state, OFF of an output and FO (X) are maintained between
2 ms. Although FO (X) is turned off when FO (X) terminal for 2 ms will not be in the simultaneous “H” state of
an upper arm and a lower arm in during ON time, an output maintains OFF. This release is made by an upper
arm and a lower arm being simultaneously set to “H”.
(Short current protection is a non-repetition. When FO (X) turns on, please turn off the input of all phase.)

Over Temperature Protection circuit is not built in.
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Collector-emitter saturation voltage
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Under voltage protection UVD, UVR (V)
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