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N-Channel Plug-in Silicon Carbide Power MOSFET

FMOSCPE29N120-H

29A 1200V N-Channel Silicon Carbide
Enhancement Mode Power MOSFET

Formosa MS

Package outline

Features

*Vps=1200V, [,=29A. TO-247-4L

* Roson= 112mQ, @ V=18V, I,=8A.

» Optimized on-resistance with rapid switching behavior. DSOS o
» Compatible with standard gate drivers. %% %iﬁ%ﬂﬁ?@; 023‘5‘:‘:(‘;0”)@’ o lgossee Goontiz 22
« High avalanche endurance capability. 3| |_gasow s ] [oe20r57) RN essns ) 21

» Optimized for high power density applications.
» Clean Kelvin-source switching pin-out (4L type).

@

I
)
L

D

0.216(5.49)
0.248(6.30)
0.237(6.04)

* 8mm of drain to source creepage distance (4L type). 3

* Lead-free parts meet RoHS requirements. §

+ Halogen-free (IEC61249-2-21). L] fo-00412 50)

_HH 0.063(1.60) — 0.100(2.54)
0.042(1.07) [3:000(2.29) 0.116(2.94)

Applications e

» Switching mode power supply, PFC and DC/DC converter.

* EV charging station, UPS and renewable energy. I 2 2005.08B5C .

« Power inverter and motor driver. e pozeen - Rerus

Mechanical data

* Epoxy : UL94-VO0 rated flame retardant.

. Case : Molded plastic TO-247-4L Dimensions in inches and (millimeters)

» Terminals : Solder plated, solderable per MIL-STD-750, Method 2026.

* Weight :Approximated 6.78g.

Maximum rati NgS (At T,=25°C unless otherwise specified)

Parameter Conditions Symbol Min Typ Max Unit

Minimum drain to source voltage Vs=0V, l;=5mA Vos 1200 \%
Operate gate to source voltage Voo o, -8~0 15~18 | v
(Recommended operating values) -

Transient gate to source voltage AC f>1Hz, pulse width< 100ns Ve o 10 29 v
(Transient operating limit) -

Ves=18V, T,=25°C 29
Continuous drain current o A
Ves=18V, T,=100°C 21.5
Pulsed drain current perfig.13 lom 74 A
Continuous body diode current Ves=0V, Tc=25°C Is 25 A
Avalanche energy, single pulse L=25mH E,s 400 mJ
Power dissipation Tc=25°C Py 180 w
Thermal resistance, junction to ambient Device on PCB, with 6cm” of cooling area Rosa 40 °C/W
Thermal resistance, junction to case Re,c 0.83 °C/IW
Soldering temperature T, 260 °C
Junction temperature range T, -55 +175 °C
Storage temperature range Tere -55 +175 °C
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N-Channel Plug-in Silicon Carbide Power MOSFET

FMOSCPE29N120-H

Electrical characteristics (At T,=25°C unless otherwise specified)
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Parameter Symbol Conditions Min Typ | Max | Unit
Off characteristics
1,=5mA, V=0V, T,=25°C 1200
Drain-source breakdown voltage BV,ss Vv
1,=5mA, V =0V, T,=175°C 1200
Drain-source leakage current loss | Vps=1200V, V=0V 1 500 MA
Gate-source leakage current loss | Ves=18V, V=0V 100 nA
On characteristics
Gate threshold voltage Vasrm | Vos=Ves, ,=20mA 2.5 \
= = = o
Static drain-source on-state Ves=18V, 1,=8A, T,=25°C 83 12
resistance Roscon mQ
V=18V, 1,=8A, T,=175°C 156
Dynamic parameters
Input capacitance Ci. 1548
Out capacitance Coes 46
Reverse capacitance C.. |Vas=0V, V=800V, f=250kHz,V,.=25mV 5.5 pF
Effective output capacitance, energy c 60
related (Note1) oten
Effective output capacitance, time
Cour 86
related (Note2) ot
Coss Stored energy Eoss | Ves=0V, V=800V, f=250kHz,V,.=25mV 19 ud
Output capacitive charge Q... |Ves=0V, V=800V, f=250kHz,V,.=25mV 68 nC
Gate-source charge Qqs 8.5
Gate-drain charge Qg | Ves=0V/15V, V=800V, I,=15A 47.5 nC
Total gate charge Q, 73
Internal gate resistance Re i [f=1.0MHZz,V,.=25mV 2.2 Q
Inductive load
Turn on delay time tacom 32
Rise time t, 35
ns
Turn off delay time Liom | V,s=800V, 1,=15A , V,=-3/+15V, Ry, ,=2.7Q, 24
Fall time t, External SiC diode as an FWD 12
Turn on switching energy E,, 420
nJ
Turn off switching energy E,« 45
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N-Channel Plug-in Silicon Carbide Power MOSFET

FMOSCPE29N120-H

Electrical characteristics (At T,=25°C unless otherwise specified)
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Parameter Symbol Conditions Min Typ | Max | Unit
Resistive load
Turn on delay time tacon) 20
Rise time t. 1,=10AV,i=800A, V ,=-3/+15V, Ry, =2.70Q, 22
ns
Turn off delay time tacor R.=80Q 28
Fall time t; 17
Body diode characteristics
V=0V, I;=6A, T,=25°C 3.2
Body diode forward voltage Vo \Y
V=0V, I;=6A, T,=175°C 3.1
Reverse recovery charge Q. 64.3 nC
. 1s=12A, V=0V, V,,=800V, di/dt=800A/ys,
Reverse recovery time t, *Q, herein excludgdthe Q. value. 16.5 ns
Peak reverse recovery current [ 7.8 A
Note: 1.C,., is afixed capacitance that gives the same stored energy as C,¢, while V is rising from 0 to 800V.
2.C,, is afixed capacitance that gives the same charging time as Css while V is rising from 0 to 800V.
http://www.formosams.com
r@’ TEpL'886-2-22696661 | Document ID | Issued Date | Revised Date |Revis|on| Page |
. Page 4 | ps-2s21m20-0F | 202400030 | [ A ] 10 ]

Formosa s FAX:886-2-22696141




N-Channel Plug-in Silicon Carbide Power MOSFET

FMOSCPE29N120-H

Rating and characteristic curves

Typical output characteristics at T,=25°C
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Typical output characteristics at T,=175°C

MS
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N-Channel Plug-in Silicon Carbide Power MOSFET

FMOSCPE29N120-H

Rating and characteristic curves
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N-Channel Plug-in Silicon Carbide Power MOSFET

FMOSCPE29N120-H

Rating and characteristic curves

Safe operating area at T,=25°C

1000
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Safe operating area at T,=100°C
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N-Channel Plug-in Silicon Carbide Power MOSFET

FMOSCPE29N120-H

Rating and characteristic curves

Typical gate charge at V=800V, |,=15A

Typical forward characteristics of reverse
conduction at T,=25°C
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N-Channel Plug-in Silicon Carbide Power MOSFET

FMOSCPE29N120-H

Pinning information
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Pin

Simplified outline

Symbol

Pin 1 Drain

Pin2 Source

Pin 3 Kelvin source
Pin4 Gate

Top view Bottom view

-

Kelvin source
(optional)

Marking

Type number

Marking code

FMOSCPE29N120-H

FMS
CPE29N120
XXXYYWW

Suggested solder pad layout

TO-247-4L

000!

5.08

Dimensions in millimeters

*XXX: Lot ID or other information.

YYWW: Wafer lot code.
YY: Year
WW: Week
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N-Channel Plug-in Silicon Carbide Power MOSFET

Formosa MS

FMOSCPE29N120-H

Suggested thermal profiles for soldering processes

1. Storage environment : Temperature = 5°C ~40°C, Humidity = 55%, +25%.
2. Reflow soldering of surface - Mount devices.

Temperature ——»

T

—

25°C

Critical Zone
T toT,

A

3.Reflow soldering

t,sc to Peak

Profile feature

Soldering condition

Average ramp-up rate (T _to T,) <3°C/sec
Preheat
- Temperature Min (T,,.) 150°C

- Temperature Max (T,,..,) 200°Cc

- Time (Min to Max) (t,) 60~ 120 sec
Tonax 0 Ty

- Ramp-up rate <3°C/sec
Time maintained above :

- Temperature (T,) 217°C
-Time (T,) 60 ~ 260 sec

Peak temperature (T,)

255°C -0/+5°C

Time with 5°C of actual peak

temperature (T,) 10 ~30 sec
Ramp-down rate <6°C/sec
Time 25°C to peak temperature < 6 minutes
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