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Datasheet

650 V, 6 A high surge silicon carbide power Schottky diode

Features

*  No reverse recovery charge in application current range
»  Switching behavior independent of temperature
*  High forward surge capability
* Insulated package TO-220AC Ins:
— Insulated voltage: 2500 VRrps

—  Typical package capacitance: 7 pF
*  Power efficient product

@
\ Applications

A
NC

K

>

«  Switch mode power supply
- PFC

« DCDC converters

* LLC topologies

* Boost diode

D?*PAK DPAK

Description

This 6 A, 650 V SiC diode is an ultrahigh performance power Schottky diode. It is
manufactured using a silicon carbide substrate. The wide band gap material allows
the design of a Schottky diode structure with a 650 V rating. Due to the Schottky
construction, no recovery is shown at turn-off and ringing patterns are negligible. The
minimal capacitive turn-off behavior is independent of temperature.

This STPSCEHO65 is especially suited for use in PFC applications. This ST SiC
diode will boost the performance in hard switching conditions. Its high forward surge

Product status

STPSC6H065

Product summary capability ensures a good robustness during transient phases.
Symbol Value
Irav) 6A
VRRM 650 V
Tj(max.) 175 °C

Product label

SUSTAINABLE
TECHNOLOGY

¢
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1 Characteristics

Table 1. Absolute ratings (limiting values at 25 °C unless otherwise specified)
VRrM | Repetitive peak reverse voltage
IFRms) | Forward rms current 29 A
TO-220AC, DPAK, D2PAK, T, = 135 °C("), DC

Ir@av) | Average forward current 6 A
TO-220AC Ins, T, = 110 °C(")

tp = 10 ms sinusoidal, Tc =25 °C 60
lpgy  Surge nonrepetitive forward ' 46 g sinusoidal, T, = 125 °C 52 A
current
to = 10 s square, T =25 °C 400

TO-220AC, DPAK, D2PAK, T, = 135 °C() T;=175°C,5=0.1
IFrm | Repetitive peak forward current 25 A
TO-220AC Ins, T, =95 °C
Tstg | Storage temperature range -55t0 +175 °C
T Operating junction temperature range'®) -40to +175 °C

Value based on Rip(j.c) max.

2. (dPyo/dT)) < (1/Rin(-a)) condition to avoid thermal runaway for a diode on its own heatsink.

Table 2. Thermal resistance parameters

TO-220AC, DPAK, D2PAK
Rtn(j-c) Junction to case W
TO-220AC Ins 2.9 4.2

Table 3. Static electrical characteristics

=25°C
IR Reverse leakage current VR = VRrRM HA
Tj =150 °C - 50 250
Tj =25°C - 1.56 1.75
VE@ Forward voltage drop lF=6A \Y
TJ' =150 °C - 1.98 2.50

1. {p=10ms, 6<2%
2. t,=500us, 6<2%

To evaluate the conduction losses, use the following equation:

P = 1.35 X Irav) + 0.192 X IF%RMs)

For more information, please refer to the following application notes related to the power losses :
. ANG604: Calculation of conduction losses in a power rectifier

. AN4021: Calculation of reverse losses on a power diode
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Characteristics

Table 4. Dynamic electrical characteristics

QCJ Total capacitive charge VR =400V
VR=0V,T,=25°C,F =1MHz 300
G Total capacitance pF
VR=400V, T,=25°C,F =1 MHz 30
1. VR

Most accurate value for the capacitive charge: Q. j(VR) =Jc j(Vav
0
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Characteristics (curves)

1.1 Characteristics (curves)
Figure 1. Forward voltage drop versus forward current Figure 2. Forward voltage drop versus forward current
(typical values, low level) (typical values, high level)
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Figure 3. Reverse leakage current versus reverse voltage = Figure 4. Peak forward current versus case temperature

applied (typical values) (TO-220AC, DPAK, D2PAK)
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Characteristics (curves)

Figure 5. Peak forward current versus case temperature Figure 6. Junction capacitance versus reverse voltage
(TO-220AC Ins) applied (typical values)
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Figure 7. Relative variation of thermal impedance junction

to case versus pulse duration (TO-220AC, DPAK and Figure 8. Relative variation of thermal impedance junction

to case versus pulse duration (TO-220AC Ins)
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Characteristics (curves)

Figure 9. Non-repetitive peak surge forward current Figure 10. Total capacitive charges versus reverse
versus pulse duration (sinusoidal waveform) voltage applied (typical values)
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Package information

2 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.

2.1 DPAK package information

. Epoxy meets UL94, VO
. Lead-free packages

Figure 11. DPAK package outline
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Table 5. DPAK mechanical data

“““““
A

2.20 2.40 0.087 0.094
A1 0.90 1.10 0.035 0.043
A2 0.03 0.23 0.001 0.009
b 0.64 0.90 0.025 0.035
b4 5.20 5.40 0.205 0.213
c 0.45 0.60 0.018 0.024
c2 0.48 0.60 0.019 0.024
D 6.00 6.20 0.236 0.244
D1 4.95 5.10 5.25 0.195 0.201 0.207
E 6.40 6.60 0.252 0.260
E1 4.60 4.70 4.80 0.181 0.185 0.189
e 2.159 2.286 2413 0.085 0.090 0.095
el 4.445 4.572 4.699 0.175 0.180 0.185
H 9.35 10.10 0.368 0.398
L 1.00 1.50 0.039 0.059
(L1) 2.60 2.80 3.00 0.102 0.110 0.118
L2 0.65 0.80 0.95 0.026 0.031 0.037
L4 0.60 1.00 0.024 0.039
R 0.20 0.008
V2 0° 8° 0° 8°

1. Inches dimensions given for reference only

Figure 12. DPAK recommended footprint (dimensions are in mm)

6.1

1.8 min.

The device must be positioned within [¢:]0 05]A[8]
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D?PAK package information

2.2 D?PAK package information
. Epoxy meets UL94, VO.
. Cooling method: by conduction (C)

Figure 13. D?*PAK package outline
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Note: This package drawing may slightly differ from the physical package. However, all the specified dimensions are

guaranteed.
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Table 6. D*PAK package mechanical data

Inches (for reference only)

o e [me e e ]

A 4.40 4.60 0.173 0.181
A1 0.03 0.23 0.001 0.009
b 0.70 0.93 0.028 0.037
b2 1.14 1.70 0.045 0.067
c 0.45 0.60 0.018 0.024
c2 1.23 1.36 0.048 0.053
D 8.95 9.35 0.352 0.368
D1 7.50 7.75 8.00 0.295 0.305 0.315
D2 1.10 1.30 1.50 0.043 0.051 0.060
E 10.00 10.40 0.394 0.409
E1 8.30 8.50 8.70 0.335 0.343 0.346
E2 6.85 7.05 7.25 0.266 0.278 0.282
e 2.54 0.100

el 4.88 5.28 0.190 0.205
H 15.00 15.85 0.591 0.624
J1 2.49 2.69 0.097 0.106
L 2.29 2.79 0.090 0.110
L1 1.27 1.40 0.049 0.055
L2 1.30 1.75 0.050 0.069
R 0.40 0.015
V2 0° 8° 0° 8°

Figure 14. D*PAK recommended footprint (dimensions are in mm)
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TO-220AC package information

2.3 TO-220AC package information
. Epoxy meets UL 94,VO
. Cooling method: by conduction (C)
. Recommended torque value: 0.55 N-m
. Maximum torque value: 0.70 N-m

Figure 15. TO-220AC package outline
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Table 7. TO-220AC package mechanical data

Inches (for reference only)

A 4.40 4.60 0.173 0.181
C 1.23 1.32 0.048 0.051
D 2.40 2.72 0.094 0.107
E 0.49 0.70 0.019 0.027
F 0.61 0.88 0.024 0.034
F1 1.14 1.70 0.044 0.066
G 4.95 5.15 0.194 0.202
H2 10.00 10.40 0.393 0.409
L2 16.40 typ. 0.645 typ.
L4 13.00 14.00 0.511 0.551
L5 2.65 2.95 0.104 0.116
L6 15.25 15.75 0.600 0.620
L7 6.20 6.60 0.244 0.259
L9 3.50 3.93 0.137 0.154
M 2.60 typ. 0.102 typ.

Diam 3.75 3.85 0.147 0.151
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TO-220AC Ins package information

24 TO-220AC Ins package information
. Epoxy meets UL 94,VO
. Cooling method: by conduction (C)
. Recommended torque value: 0.55 N-m
. Maximum torque value: 0.70 N-m

Figure 16. TO-220AC Ins package outline
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Table 8. TO-220AC Ins package mechanical data

Inches (for reference only)

e e o T me T we e

A 15.20 15.90 0.598 0.625
al 3.75 0.147

a2 13.00 14.00 0.511 0.551
B 10.00 10.40 0.393 0.409
b1 0.61 0.88 0.024 0.034
b2 1.23 1.32 0.048 0.051
Cc 4.40 4.60 0.173 0.181
cl 0.49 0.70 0.019 0.027
c2 2.40 2.72 0.094 0.107
e 4.80 5.40 0.189 0.212
F 6.20 6.60 0.244 0.259
L 2.65 2.95 0.104 0.116
12 1.14 1.70 0.044 0.066
14 15.80 16.40 16.80 0.622 0.645 0.661
M 2.60 0.102

ol 3.75 3.85 0.147 0.151
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Ordering Information

3 Ordering Information

Table 9. Ordering information

STPSC6H065D STPSC6H065D TO-220AC 1.86 g Tube

STPSC6H065DI STPSC 6H065DI TO-220AC Ins 2129 50 Tube
STPSC6H065G-TR STPSC6H065G D2PAK 1.48¢g 1000 Tape and reel
STPSC6H065B-TR STPSC 6H065 DPAK 0.32¢g 2500 Tape and reel
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Table 10. Document revision history

18-Jun-2012 1 First issue.

Added diode configuration graphic on front page. Updated value of Qj and

31-Aug-2012 2 footnote equation in Table 5.

10-Oct-2012 3 Added Max. value in Table 3.

07-Nov-2013 4 Updated Figure 1, Figure 2, Figure 13, Figure 14, and Table 9.
07-Jan-2014 5 Added TO-220AC Ins package.

22-Jul-2015 6 Updated Table 10 and reformatted to current standard.

22-Feb-2016 7 Updated cover image.

25.Jan-2019 8 Updated D?PAK package information. Added Section Applications and

Section Sustainable technology program.
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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.

© 2019 STMicroelectronics — All rights reserved
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331
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