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STGD/NC60HT4

N-channel PowerMESH™ 600 V, 14 A very fast IGBT

DPAK

Figure 1: Internal schematic diagram

Datasheet - production data

Features
VcE(sat) max o
Order code Vces @ 25°C lc @ 100°C
STGD7NC60HT4 | 600V <25V 14 A

e Low on-voltage drop (Vcesay)
e High frequency operation up to 70 kHz

Applications
e  Switching applications

Description

C (2, TAB) This device is a very fast IGBT developed using
advanced PowerMESH™ technology. This
process guarantees an excellent trade-off
between switching performance and low on-state
behavior. This device is well-suited for resonant
or soft-switching applications.

G (1)
SC126508 E (3)
Table 1: Device summary
Order code Marking Package Packing
STGD7NC60HT4 GD7NC60H DPAK Tape and reel
July 2016 DoclD029555 Rev 1 1/17
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STGD7NC60HT4

Electrical ratings

1 Electrical ratings
Table 2: Absolute maximum ratings
Symbol Parameter Value Unit
Vces Collector-emitter voltage (Vee = 0) 600 \Y,
Vee Gate-emitter voltage +20 \%
| Continuous collector current at Tc = 25 °C W 25 A
(03
Continuous collector current at T¢c = 100 °C @ 14 A
lem® Collector current (pulsed) 50 A
Pror Continuous forward current at Tc = 25 °C 70 w
Tst Storage temperature range
= et - 5510 150 °C
Ty Operating junction temperature range
Notes:
(calculated according to the iterative formula:
T, =T
I(T-) = JmMAax—1c
c(Te) Rruj-cXVcesarax) (Tamax) XIc(Tc))
@pulse widht limited by maximum junction temperature.
Table 3: Thermal data
Symbol Parameter Value Unit
Rihj-case Thermal resistance junction-case max 1.78 °C/IW
Rihj-amb Thermal resistance junction-ambient max 100 °CIW
Kys DoclD029555 Rev 1 3/17




Electrical characteristics STGD7NC60HT4

2 Electrical characteristics

Tc = 25 °C unless otherwise specified

Table 4: Static characteristics

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Collector-emitter breakdown _ _
V(BR)CES voltage Vee=0V,Ilc=1mA 600 \Y
) . Vee=15V,Ic=7A 1.85 2.5
v Collector-emitter saturation Vv
CE(sat) voltage Vee=15V,Ilc=7A, 17
Ts=125°C ’
Veeth) | Gate threshold voltage VcE = VGE, Ic = 250 pA 3.75 5.75 \%
Vee =0V, Vce = 600V 10 HA
Ices Collector cut-off current Ve =0V, Vce = 600 V,
Tc=125°C ® 1| mA
Gate-emitter leakage _ _
lces current Vce=0V, Vece =20V +100 nA
Notes:

(pefined by design, not subject to production test.

Table 5: Dynamic characteristics

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Forward
1) = = . -
grs transconductance Vee= 15V, le =7 A 430 S
Cies Input capacitance 720 -
Coes Output capacitance Vee= 25V, f= 1 MHz, Vee = 0V 81 - oF
Cree Rever;e transfer 17 i
capacitance
Qg Total gate charge 35 -

Vce=390 V,Ilc=7A,Vece=15V

Qge Gate-emitter charge (see Figure 18: "Gate charge test 7 - nC
circuit”
Qqc Gate-collector charge ) 16 -
| Turn-off SOA Velamp = 480 V, Tj = 150 °C, 50 i A
o minimum current Rc=10Q, Vece=15V
Notes:

MpPulsed: Pulse duration= 300 ps, duty cycle 1.5%

3
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STGD7NC60HT4 Electrical characteristics
Table 6: IGBT switching characteristics (inductive load)

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
td(on) Turn-on delay time - 185 ns
tr(on) Turn-on rise time - 8.5 ns

di/dton) | Turn-on current slope - 1060 Alus
tr(ofr) Turn-off rise time Vee =390V, Ic = 7 A, - 27 ns
ta(off) Turn-off delay time Vee=15V,Rc=10Q - 72 ns

t__| Falltime ant Figure 17. "Tost iyt or || &2 ns
Eon® Zzgr‘;;n switching inductive load switching") } 95 125 nd
Eor® ;‘:gr‘g‘;ﬁ switching - | 115 | 150 | I
Ets Total switching energy - 210 | 275 TN}
td(on) Turn-on delay time - 18.5 ns
tr(on) Turn-on rise time - 7 ns
di/dton) | Turn-on current slope - 1000 Alus
t(of) | Turn-off rise time Vee =390V, lc= 7 A, - 56 ns
td(off) Turn-off delay time Vee=15V,Rc=10Q - 116 ns
Kl Fall time —— (TsJe_e :IL:2i95urce: 17: "Test circuit for - 105 ns
Eon® Z:gr‘;)’/n switching inductive load switching") i 140 W
Eor® ;‘]’gr‘g‘;ff switching - | 215 uJ
Ets Total switching energy - 355 [N

Notes:

@including the reverse recovery of the diode.

@Including the tail of the collector current.
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Electrical characteristics

STGD7NC60HT4
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Electrical characteristics (curves)

Figure 2: Output characteristics

Figure 3: Tranfer characteristics
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Figure 4: Trasconductance Figure 5: Collector-emitter on voltage vs
temperature
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Figure 6: Collector-emitter on voltage vs
collector current
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Figure 7: Normalized gate threshold vs

temperature
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STGD7NC60HT4 Electrical characteristics

Figure 8: Normalized breakdown voltage vs Figure 9: Gate charge vs gate-emitter voltage
temperature
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Figure 10: Capacitance variations Figure 11: Total switching energy vs
temperature
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Electrical characteristics

STGD7NC60HT4

Figure 14: Thermal impedance
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STGD7NC60HT4

Test circuits

3

3

Test circuits

Figure 17: Test circuit for inductive load Figure 18: Gate charge test circuit
switching
VCC
c 12V 47 kQ [ 1kQ
G § T T100 nF
E
Vi< Vo 1,=CONST 100 Q “*} D.UT.
D ]
R, J—‘%ZOO 27k;j V,
+ G IpF g (]
AMO1504v1 © Awoisost
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Package information STGD7NC60HT4

4 Package information

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®
specifications, grade definitions and product status are available at: www.st.com.
ECOPACK® is an ST trademark.

3
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STGD7NC60HT4

Package information

4.1 DPAK (TO-252) type A2 package information

Figure 20: DPAK (TO-252) type A2 package outline

E
THERMAL PAD
b4 c2
= A
L —
( s A -0
|
D |
L4 |
/]
Ul ] M
|| Al f
' b(2x)
el
SEATING PLANE
A2
L
0,25
0068772_type-A2_rev2l
‘Yl DoclD029555 Rev 1 11/17




Package information STGD7NC60HT4
Table 7: DPAK (TO-252) type A2 mechanical data
mm
Dim. -
Min. Typ. Max.

A 2.20 2.40
Al 0.90 1.10
A2 0.03 0.23
b 0.64 0.90
b4 5.20 5.40
c 0.45 0.60
c2 0.48 0.60
D 6.00 6.20
D1 4.95 5.10 5.25
E 6.40 6.60
El 5.10 5.20 5.30
e 2.16 2.28 2.40
el 4.40 4.60
H 9.35 10.10
L 1.00 1.50
L1 2.60 2.80 3.00
L2 0.65 0.80 0.95
L4 0.60 1.00
R 0.20

V2 0° 8°
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STGD7NC60HT4 Package information

Figure 21: DPAK (TO-252) recommended footprint (dimensions are in mm)
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Package information

STGD7NC60HT4

4.2
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DPAK (TO-252) packing information

Figure 22: DPAK (TO-252) tape outline
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STGD7NC60HT4

Package information

3

Figure 23: DPAK (TO-252) reel outline
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Table 8: DPAK (TO-252) tape and reel mechanical data
Tape Reel
mm mm
Dim. Dim.
Min. Max. Min. Max.
A0 6.8 7 A 330
BO 104 10.6 B 15
B1 12.1 C 12.8 13.2
D 15 1.6 D 20.2
D1 15 G 16.4 18.4
1.65 1.85 N 50
F 7.4 7.6 T 22.4
KO 2.55 2.75
PO 3.9 4.1 Base qty. 2500
P1 7.9 8.1 Bulk qty. 2500
P2 1.9 21
R 40
T 0.25 0.35
w 15.7 16.3
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Revision history

STGD7NC60HT4

5
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Revision history

Table 9: Document revision history

Date

Revision

Changes

11-Jul-2016

1

First release. Part number previously included in datasheet DoclD10855.
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STGD7NC60HT4

IMPORTANT NOTICE - PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and
improvements to ST products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST
products before placing orders. ST products are sold pursuant to ST's terms and conditions of sale in place at the time of order
acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the
design of Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2016 STMicroelectronics — All rights reserved
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