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ELECrRIC

6MBI 20F-060

6-Pack IGBT

600 V
20 A

IGBT MODULE ( F series)

M Features

@ Low Saturation Voltage

® Voltage Drive

@ Variety of Power Capacity Series

B Applications

® Inverter for Motor Drive

® AC and DC Servo Drive Amplifier
® Uninterruptible Power Supply

@ Industrial Machines, such as Welding Machines

B Maximum Ratings and Characteristics

M Outline Drawings
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B Equivalent Circuit Schematic

® Absolute Maximum Ratings
ltems Symbols Ratings Units +0
Collecter-Emitter Voltage Vices 600 - v (GU) (GV GW)
Gate-Emitter Voltage VGES +20 vV
Continuous lc 30 w
Collecter Tms IC puise B0 A
Current Continuous ~lc 30 ((;x) Y) (GZ)
1ms —-lc pulse &0
Max. Power Dissipation Pc 120 W
QOperating Temperature Ti +150 °C —o
Storage Temperature Tstg -40to +125 °C
Net. Weight 235 g
Isolation Voltage AC. Tmin. Visol 2500 \
Mounting *1 5 [35] N.m
Screw Torque -
Terminals — {kg - cm)

*1 Recommendable Value 2.5 to 3.5 Nem {25 to 35 kgecm| (M5)

® Electrical Characteristics (T¢c=25°C)

Items Symbols Test Conditions Min. Typ. Max. Units
Vae=0V Vce=600V Tj=25°C 1.0 mA
Zero Gate Voltage Collecter Current lces Vorm0V Ver=600V T=125°C — A
Gate-Emitter Leackage Current laEs Vee=QV Vee=+20V 100 nA
Gate-Emitter Threshold Voltage VGE (th Vee=20V lc=20mA 3.0 6.0 \
Collecter-Emitter Saturation Voltage VCE (sat) VGE=15V lc=20A ' 2.5 3
Input Capacitance Cies Vee=0V 1800
OQutput Capacitance Coes Vee=10V —— pF
Reverse Transfer Capacitance Cres f=1MHz —
Turn-on Time ton Vee=300V 08
r le=20A 0.6 s
) Toff Vee=115V 1.5
Turn-off Time " Ro=120Q 1.0
Diode Forward On-Voltage VF IF=20A, Voe=0V 25 "
Reverse Recovery Time trr IF=20A, —di/dt=100A/us Vee=—10V 300 ns
® Thermal Characteristics
ltems Symbols Test Conditions Min. Typ. Max. Units
Rtk o 1GBT ’ 1.58
Thermal Resistance Rih () Diode 3.01 *C/W
Rth (e 8 With Thermal compound 0.06 ’




6-Pack IGBT

Full _  6MBI 20F-060 N

T | ] | I
V=20V 15Y, 12V Tj= 25°C Vee=20V, 15V, 12V, 0V Tj = 128°C
40 | A . a0 v\ 4 /
B V¥ [ /
< <
< i < /
MR Y/
S // 5 //
5 20 8V — g 20 8V
2 2 /
3 % 3
0 10
A
9% 2 ) G 8 10 6 2 q 6 8 )
Collector-Emitter Voltage Ve [V] Collector-Emitter Voltage Vee [V]
Collector Current vs. Collector-Emitter Voltage Collector Current vs. Collector-Emitter Voltage
¢ T T I
. Voo = 300 V
Tj= 28°C Yee = £15 V
- & Re =120 0
= 8 3 Tj =125%
8 &
= 5 9
> R = toft o
3 ° £ = -
il @ s ton |
Q
b E e - v _|
b4 g L1
o = - L]
-9 \ P, lc= - % 10
(o] T =4
8 N T 40aA z
8 2 [~ 20 A @
I 10A
-1 1
5 4 8 12 T 20 24 1975 4 8 12 6 20 24
Gate-Emitter Voltage Voe [V] Coliector Current lc [A]
Collector-Emitter Voltage vs. Gate-Emitter Voltage Switching Time
i —— 10 mamn: ;
Vee = 300V RN J
Vee =315 V Vee = 300 v
— Re =120 N 5 Ve = £15 V
3 Tj =125 q le = 20 A
= = 3 Tj = 25°C toff
. I toft = Pq
e — . . |
e = 7 P ’
§ ¥ Zi / ton
- [ J—F ton T = Vil
@ | 1.0
€ L—1"] L T g H 7 p tr
> I —— = A
C
£ 10" g 05 !
3] 5 tf
; =
& g 03 H
-« ,//
///
0% L . 0.1
0 [: 8 1 6 20 24 30 50 100 200 500 1000 3000
Collector Current lc [A] Gate Resistance Rg [Q]

Switching Time Switching Time-Gate Resistance



FulJ1

ELECrRIC

6-Pack IGBT

6MBI 20F-060 204

500 l ' l 25
Tj= 25%
| Y
E 400 7 20
- \ i //
= Vee Ve 7
g 7
=30 & 5
2 R 4
2 \ . 4\ 200 v
£ 200 \\ %/, 300V —10
5 400V
g i -
o
S 10 [~ 400 v 5
(]
\K:‘mov
=200 V
VN 0
0 20 40 60 80 00 120
Gate Charge Qq [nC]
Dynamic Input Characteristic
10°
<
w = 0 D S N e et
= ‘% ter
2 5 o=
= >
= ¢ —di/dt=100A/us | ]
8 3 —Tj=25¢ ]
c e [ 1111 = Tj=125°C
5 5w B e
R
jamy v
@
@
[a
105 z 8 12 6 20 24
Forward Current Iz [Al
Trr, 'rr-lF
10°
VI Ve =15V
—Vee =15V
Re =1200 —
=z ‘ Tj = 25°C
5
=
o
5
Q
S !
S z
=S 10
(O]
10" ‘
0 200 400 600 800 500

Collector-Emitter Voltage Vee [V]

Reverse Biased Safe Operating Area

Gate-Emitter Voltage Vee (V]

Forward Current Ir [A]

Collector Current Ic [A]

Thermal Resistance Ring-o [°C/W]
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Forward Voltage Vr [V]

Forward Voltage of Free Wheel Diode
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Transient Thermal Resistance
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