S DGW15N120CTL FRors

IGBT Discrete

Vce 1200 V
Ic 15 A
VcesaT) lc=15A 1.85 \YJ
Applications
Circuit . Inverter for motor drive

. AC and DC servo drive amplifier
- Uninterruptible power supply

/ - Features
( I - Low Vcegsay Trench-FS IGBT technology

/o—AQT"!: ’ - Maximum junction temperature 175

- 1?' . Positive temperature coefficient
. Including fast & soft recovery anti-parallel FWD
- High short circuit capability(10us)

Maximum Ratings

Parameter Symbol Value Unit
Collector-Emitter Breakdown Voltage Vce 1200 \%
DC Collector Current, limited by Tjmax
Tc=25°C le 30 A
Tc=100°C 15
Diode Forward Current, limited by Tjmax
Tc=25°C Ie 30 A
Tc=100°C 15
Continuous Gate-Emitter Voltage Vee 20 \
Transient Gate-Emitter Voltage Vee + 30 \
Turn off Safe Operating Area Vce<1200V, 60 A
Ti< 150°C

Pulsed Collector Current, Vee=15V,
tp limited by Timax lou 60 A
Diode Pulsed Current, tp limited by Tjmax IFpuis 60 A
Short Circuit Withstand Time,

Tsc 10 s
Vee= 15V, VCCZQOOV, Ve 1200V
Power Dissipation , Tj=175°C,Tc=25°C Prot 200 W
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Electrical Characteristics of the IGBT Tj=25 unless otherwise specified

Zero Gate Voltage
Collector Current

Ices

VCE:1200V, VGE=0V
Tj= 25°C,
Tj=

Parameter Symbol Conditions Min. Typ. Max. Unit
Static
Collector-Emitter
Breakdown Voltage BVces | Vee=0V, Ic=2500A 1200 - v
Gate Threshold Voltage Veeth) | Vee=VcE, Ic=0.5mA 5.1 5.8 6.4 Vv
Vee=15V, Ic=15A
Collector-Emitter v T=25°C, 1.85 2.35 v
Saturation Voltage CEE | Ti=125°C 2.20
T;=150°C 2.30
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S DGW15N120CTL FRors

Electrical Characteristics of the Diode Tj=25 unless otherwise specified

Parameter Symbol Conditions Min. Typ. Max. | Unit
Static
Ir= 15A
Y Tj= 25°C, 2.00 2.40 v
Diode Forward Voltage F Tj=125°C 1.80
Tj=150°C 1.70
Switching Characteristic, Inductive Load
Parameter Symbol Conditions Min. Typ. Max. | Unit
Dynamic , at Tj= 25
Turn-on Delay Time td(on) - 45 - ns
Rise Time tr ) 52 ) ns
Turn-on Energy Eon Vce= 600V, 1c=15A, - 1.5 i mJ
Vee= -15v~15V,
Turn-off Delay Time tacorn Ry=33Q B 128 B ns
Fall Time t ) 186 ) ns
Turn-off Energy Eotf - 0.9 ) mJ
Dynamic , at Tj= 125
Turn-on Delay Time td(on) - 50 - ns
Rise Time tr ) 55 ) ns
Turn-on Energy Eon Vce= 600V, Ic=15A, - 2.2 - mJ
Vee= -15v~15V,
Turn-off Delay Time taor Ry=33Q B 160 B ns
Fall Time ts ) 135 ) ns
Turn-off Energy Eoff - 1.3 ) mJ
Dynamic , at Tj= 150
Turn-on Delay Time td(on) - 52 - ns
Rise Time tr ) 58 ) ns
Turn-on Energy Eon Vee= 600V, Ic=15A, - 2.4 ' mJ
Vee= -15v~15V,
Turn-off Delay Time tacor Ry=33Q B 170 B ns
Fall Time tr ) 138 ) ns
Turn-off Energy Eotf - 1.45 ) mJ
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Electrical Characteristics of the DIODE

Parameter Symbol Conditions Min. Typ. Max. | Unit

Dynamic , at Tj= 25

Diode Forward Voltage Vem .= 15A - 1.90 - Vv

Reverse Recovery Current lie - 7.5 - A

Reverse Recovery Charge Qn lF=15A, Vr=600V, - 1.8 - uC

-di/dt=240A/ys,

Reverse Recovery Energy Erec - 0.60 mJ

Dynamic , at Tj= 125

Reverse Recovery Current I - 9 - A

Reverse Recovery Charge Qn lF=15A, Vr=600V, - 2.4 . uC

-di/dt=240A/us,

Reverse Recovery Energy Erec - 0.9 mJ

Dynamic, at Tj= 150

Reverse Recovery Current lie - 9.5 - A

Reverse Recovery Charge Qn IF=15A, Vr=600V, - 2.6 - uC

-di/dt=240A/ps,

Reverse Recovery Energy Erec - 1.0 mJ

Thermal Resistance

Parameter Symbol Max. Value Unit
IGBT Thermal Resistance, Junction - Case Ru(j-c) 0.75 K/wW
Diode Thermal Resistance, Junction - Case Ru(j-c) 1.35 K/wW
Thermal Resistance, Junction - Ambient Rin(j-a) 40 KIW
S-M343D www.frxelec.com

Rev.1.2, 19-Apr-22 4






I A DGW15N120CTL "oHs

10 . . . 200 : :
‘ | | | \‘ Tv, <175°C

— Eon I
/

/
B | V=600V / 150 \
l.=15A __ ( \

Vee=£15V /’
? TVj:15O -._-_-_'|

100

E [mJ]l—

Ptot, Power dissipation [W]

w
@]

0
0 ! ! ! ! ! ’ 25 50 75 100 125 150 175 200
0)+ 50)-100)-1501)-200)-250)-300)-350) 400
] Tc, Case temperature [TC]
Rg [ohm] | Fig6. Power dissipation as a function of case
Fig5AGBT Switthing Loss vs.Rg temperature
1 | | : 30.00 -
25.00 -
0.1
< 20.00 -
=
g
2 £
2, | £ 1500 -
= - o 001 —— =
i z T 5
: = 10.00 -
0.001
- 5.00 -
i: 1 - 2 3 4
rifK/W] 0.2964 0.1825 0.2064 0.0687
T i[s] 0.1100 0.0156  0.00135 0.000151 0.00 ~—— T T T T 1
| B _ 0.0001 0.00 050 1.00 150 200 250 3.00
LE-04  1E-02  1E+00 1.E-06 Vi Forward voltage [V]
t [s] Fig8. diode forawrd current as a function of foraward
IGBT Transient Thermal Impedance Fig 7. voltage
S-M343D www.frxelec.com

Rev.1.2, 19-Apr-22 6




I A DGW15N120CTL "oHs

1.2 : : 1 . N
Vcc:6OOV VCC:6OOV
Rs=330hm T \ l-=15A

1] Vee=215v 08 \ Vee=+15V
Ty=150 \ Tv=150
= 06 ™

- B N

E 06 . \'\

w '\\

0.4
0.4
02 0.2
0 0
0 o 0 1 20 26 30 0 50 100 150 200 250 300 350 400
I [A] Rg [ohm]
et ELQ&EEEJ‘*S._.,“!]IEDWH LosstEreql s - e Fig10.Diode Switching Loss(Erec) vs.Rg
10 -
1 : —T I

3 :

Z 01 i

N -

0.01 / -

i 1 2 3 4
/ ri[K/W] 01287 02155 0.2064  0.1240
Ti[s] 00723 000813 0.00109 0.000155
0.001 '
- - - F+00
ITLEHR{'S““ 1E-04 1E-02..  1F£0

i t [s]
Fig1ll.Diode Transi edance

S-M343D www.frxelec.com
Rev.1.2, 19-Apr-22 7



I A DGW15N120CTL "oHs

® Circuit Diagram
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® Package Outline Information
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