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Silan
Microelectronics

SGM50HF12A1TFD Datasheet

50A, 1200V IGBT MODULE

DESCRIPTION

SGM50HF12A1TFD Module offers the optimum performance for UPS, AC
inverter drive and electronic welders.

FEATURES

+ 50A, 1200V, Vceganiyp) =2.3V@Ic=50A
¢ Vcesay With positive temperature coefficient
+ High short circuit capability

+  Low switching loss

+ Isolated copper baseplate using DBC technology

NOMENCLATURE

IGBT Module Series

Nominal Current: e.g. 50=50A

Circuit Configuration: Half Bridge

ORDERING INFORMATION

Al

SGM50HF12A1TFD

Feature and grade:
TF-trench-gate short
switching time;

D- industrial grade

Package Type:
Cu Base, DBC,
94mmx34mmx30mm

Voltage: e.g. 12=1200V

Part No.

Package Marking

Packing

SGM50HF12A1TFD

Al SGM50HF12A1TFD

Carton

IGBT, INVERTER (MAXIMUM RATED VALUES) (Tc = 25°C, unless otherwise noted)

Characteristics Symbol Test conditions Ratings Unit
Collector-emitter voltage Vces | Tc=25°C 1200 \
DC collector current IC nom | Tc=80°C, Tc max = 150°C 50 A
Repetitive peak collector current Icrm tr=1ms 100 A
Total power dissipation Prot Tc= 25°C, Tc max = 150°C 320 W
Gate-emitter peak voltage Vces +/-20 \%
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IGBT, INVERTER THERMAL CHARACTERISTICS (Tc = 25°C, unless otherwise noted)

Characteristics Symbol Test condition Min. Typ. Max. Unit
|C:50A,VGE:15V,TC:25°C -- 2.37 2.8
Collector-emitter saturation Vegear | 16=50A V=15V, Te=125°C N 258 _ v
voltage
|C:50A,VGE:15V,TC:150°C - 2.63 -
Gate threshold voltage Veeth | 1c=250uA,Vce=VeE, Tc=25°C 4.3 4.7 6.8 \
Collect-emitter cut-off current Ices Vce=1200V,Vee=0V,Tc=25°C - - 1 mA
G-E Leakage Current lces Vce=0V,Vge=20V,Tc=25°C - -- 500 nA
Integrated Gate Resistor Reim | Te=25°C - 5.3 - Q
Input Capacitance Cies -- 3922 --
f=1MHz,Tc=25°C,
Output Capacitance Coes - 958 -- pF
: VCE:25V,VGE:OV
Reverse Transfer Capacitance Cres -- 570 --
Total Gate Charge Qa Vge=-15V---+15V -- 0.42 -- uC
Tc=25°C - 0.08 -
Turn-on Delay Time Td(on) Tc=125°C -- 0.09 -- us
Tc=150°C - 0.10 -
TC=25°C - 0.08 -
Rise Time tr TC=125°C - 0.09 - us
TC=150°C - 0.09 -
TC=25°C - 0.36 -
Turn-off Delay Time Td(off TC=125°C -- 0.38 -- Hs
1c=50A,Vee=600V | 1c_150-c - 0.40 -
VGEzilSV,RG=350 o
Inductive load TC=25°C - 0.17 -
Fall Time Ty TC=125°C -- 0.21 -- us
TC=150°C -- 0.30 --
TC=25°C -- 9.4 --
Turn-on Switching Loss E.. TC=125°C B 102 ~ mJ
(per pulse)
TC=150°C - 12.9 --
TC=25°C - 1.8 -
Turn-Off Switching Loss = TC=125°C __ 28 ~ mJ
(per pulse)
Tc=150°C -- 3.1 -
VGE=15V,VCC=600V,
S-C Data Isc - 220 - A
tp<10us,Tc=25°C
Thermal Resistance : ReJuc per IGBT -- 0.39 -- KW
Junction-Case
Temperature under on-state Teop -40 - 125 °C
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FRD, INVERTER (MAXIMUM RATED VALUES) (Tc = 25°C, unless otherwise noted)

Characteristics Symbol Test conditions Ratings Unit
Repetitive peak reverse voltage Vrrm | Tc= 25°C 1200 \%
DC forward current I 50 A
Repetitive peak forward current lerv [tp= 1ms 100 A
I’t-value 12t Vr =0V, tp = 10 ms, Tc= 125°C 600 A?s

FRD, INVERTER THERMAL CHARACTERISTICS(Tc = 25°C, unless otherwise noted)

Characteristics Symbol Test conditions Min. Typ. Max. Unit
IF=50A, Vce=0V, Tc=25°C -- 2.1 2.7
Forward voltage Ve I.=50A, Vge=0V, Tc=125°C -- 1.8 -- \%
||::50A, VGE:OV,TC:].SOOC -- 1.5 ==
Tc=25°C - 50 -
Peak reverse
TC=1250C lRM - 55 - A
Recovery current
Tc=150°C - 60 -
Te=25°C , - 34 -
I-=50A,diF/dt=600A/us,
Recovery charge | Tc=125°C Qr - 8.0 -- ucC
Vr=600V, VGE:'].SV
Tc=150°C -- 9.5 --
Tc=25°C - 0.2 -
Reverse recovery
TC:125°C Erec == 0.9 -- mJ
energy (per pulse)
Tc=150°C -- 1.1 --
Thermal Resistance, )
] Resc |Per diode - 0.69 -- KW
Junction to Case
Temperature under
Tcop -40 - 125 °C

switching conditions

IGBT MODULE (MAXIMUM RATED VALUES) (Tc = 25°C, unless otherwise noted)

Characteristics Symbol Test conditions Ratings Unit
Insulation test voltage Viso. | RMS, f =50Hz, t=1min 2.5 1Y
Material of module baseplate Cu
Material for internal insulation Insulation (class1,|IEC61140) AlL,O3
Terminal-heatsink 17

Creepage distance - - mm
Terminal - terminal 20
Terminal-heatsink 17

Clearance distance - - mm
Terminal - terminal 9.5

Comparative tracking index CTI > 200
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IGBT MODULE THERMAL CHARACTERISTICS(Tc = 25°C, unless otherwise noted)

Characteristics Symbol Test conditions Min. Typ. Max. Unit
Stray inductance module Lsce - 30 - nH
Module lead resistance, o — oEo i _ .
terminal-chip Rcewee | Te = 25°C, per switch 0.65 mQ
Storage temperature Tstg -40 - 125 °C
Mounting torque M Screw M6 3.0 - 5.0 Nm
Terminal connection torque M Screw M5 2.5 - 5.0 Nm
Weight G - 160 - g
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TYPICAL CHARACTERISTICS CURVE

Collector current - Ic(A) Collector current - Io(A)

Switching Loss - E(mJ)

Figure 1. Typical output characteristics
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Figure 3. Transfer characteristics
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Figure 5. Switching loss vs. Gate resistance
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Figure 2. Typical output characteristics (150°C)
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Figure 4. Switching Loss vs. Collector Current
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Figure 6. Transient Thermal Impedance
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TYPICAL CHARACTERISTICS CURVE (CONTINUED)

Figure 7. Diode Forward Characteristics Figure 8. Switching Loss vs. Collector Current
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Figure 9. Switching Loss vs. Resistance Figure 10. Transient Thermal Impedance
25 10°
g — Zthjh:FRD
5 20 T
3 E
U'J 15 ‘2’ v
- <
2 1.0 g
= . 150°C =3
5 \ £ 102
B \ 3 .
@ 0.5 125°C £ i 1 2 3 4
2 R(K/W) 0.319 0.076 0.030 0.087
= T(S)  0.056 0.400 0.001 0.057
0 10°
0 30 60 90 120 150 107 102 10" 10° 10"
Gate Resistance - Ry4(Q) Time (ts)
CIRCUIT DIAGRAM
O 6
7
' O_ﬁ Ve
o 5
20— ———O0 4
HANGZHOU SILAN MICROELECTRONICS CO.,LTD Rev.:1.5

http: //imww.silan.com.cn Page 6 of 8



Silan

Microelectronics SGM50HF12A1TFD Datasheet

PACKAGE OUTLINE
A1 UNIT: mm
M3 28
/1 i In] o [T N o - E— o
a ] [ \m\ T o) T T
L - I l
I | =
0 | 0 N
S L Z € s
o - =mor
o5 B EE
23 23
80
94

Disclaimer :

. Silan reserves the right to make changes to the information herein for the improvement of the design and performance without
prior notice! Customers should obtain the latest relevant information before placing orders and should verify that such
information is complete and current.

. All semiconductor products malfunction or fail with some probability under special conditions. When using Silan products in
system design or complete machine manufacturing, it is the responsibility of the buyer to comply with the safety standards
strictly and take essential measures to avoid situations in which a malfunction or failure of such Silan products could cause
loss of body injury or damage to property.

. Silan will supply the best possible product for customers!
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Part No.: SGM50HF12A1TFD Document Type: Datasheet
Copyright: HANGZHOU SILAN MICROELECTRONICS CO.,LTD Website: http: //www.silan.com.cn
Rev.: 15

Revision History:
1. Modify the electric characteristics
2. Update all curves
3. Modify package outline

Rev.: 14

Revision History:
1. Modify the electric characteristics. upon version 1.3
2. Update all curves
3. Modify Manual layout

Rev.: 13

Revision History:
1. Modify the electrical characteristics description features and curve
2. Delete the "trench-gate” of nomenclature’s TF

Rev.: 1.2
Revision History:
1. Modify the drain current

Rev.: 11
Revision History:
1. Modify the electric characteristics of FRD

Rev.: 1.0
Revision History:
1. Firstrelease
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