Wide-Bandgap Electronics

1200V SiC MOSFET

TBM30116120

Coherent Silicon Carbide power MOSFET offers improved efficiency, higher switching frequency and industry-leading
200 °C rating.

FEATURES
e High voltage and low Rpg(op, up to 200 °C

e Fast switching enabled by ultra low gate resistance Chip dimensions:
. . Lo 5.1 mm X 6.5 mm
e Very low, temperature invariant switching losses

e Avalanche ruggedness superior to silicon J (A/em?) 133 265
e Fast recovery body diode for synchronous rectification lps (A) 43 85
Rosion sp @175 °C (mO*mm?) | 734 746

D

° RDS(ON) =116 mQ
G ° TJ,max =200°C
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MOSFET Static Characteristics @ T, = 25 °C (unless otherwise specified)

1200 V SiC MOSFET

Symbol Parameter Conditions Min Typ Max  Units
Vs =20V, T =256°C, T;=200"°C - - 175
Io Continuous Drain Current Veg =20V, T =100°C, T;=200°C - - 132 A
Vs =20V, T =125°C, T,=200 °C - - 114
| Pulsed Drain Current ") To=25°C, T,=200°C - - 194 A
D,pulse C J
Vgs =20V, T =25°C, T,=175°C - - 171
Io Continuous Drain Current Veg =20V, T=100°C, T;=175°C - - 121 A
Vs =20V, T =125°C, T,=175°C - - 99
Pt Power Dissipation To=25°C - - 765 W
Drain-Source
Vierpss | Breakdown Voltage Vas =0V, lps =32 LA 1200 i i v
. VDS=1200 V,VGS=OV, TJ=25 OC - - 32
Ioss Drain Leakage Current A
VDS = 1200 V, VGS = O V, TJ = 200 0() - - 323
Gate-Source Leakage
|GSS Current g VGS = _1 5/23 V - - 100 nA
Vas Recommended Gate-Source Voltage - 20 - V
Maximum Gate-Source
Vs max Voltage Vpg=0V - - -16/23 Vv
y Gate-Source Threshold Vs = Vps: Ips=32mMA, J =01 A/om? T,)=25°C | 20 | 28 | 40 v
™ | Voltage Ves = Vos, g =32 mA, 1 =01 Alem?, T,=176°C | 14 | 22 | 34
Vgs =20V, Ipg =43 A, J =133 A/cm2, T,=25°C - 112 | 135
Vgs =20V, Ipg =115 A, J =362 A/ocm? T, =25°C - 116 | 139
Roson 5;222{2’25;08 On- Vgs =20V, lps =43 A, J =133 A/cm? T,=175°C | - | 206 | 229 | mQ
Vas =20V, Ipg=85A,1=265A/cm? T,=175°C - 210 | 233
Vas =20V, Ipg=115A,1 =362 A/cm?, T, =200 °C - 23.2 26.1
RoATE ESR S:;?s—tsa%g:e Series Vs = 0V, Drain Source Shorted - 0.46 - Q
Ers E'n”egrgypu'se Avalanche 1) 51 A, L =47 mH - | 89 | - J
Risc JTuhneCrtrirz) anl—gzss,;stance, Assumes TO247-4L Packaged Die - 0.2 022 | °C/W
T Teg Bare chip/Discrete Max Junction Operating and Storage Temperature -b5 - 200 °C
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1200 V SiC MOSFET

MOSFET Dynamic Characteristics

Symbol Parameter Conditions Min Typ Max  Units

Ciss Input Capacitance - 6825 -

Coss | Output Capacitance Vgs =0V, Vpg =500 V, f = 100 kHz e pF
C Reverse Transfer i o1 i

RSS Capacitance

tyon) Turn-on Delay Time - 13 -
t Rise Time - 12 -

- VDS =600 V, VGS = 0/20 \/, |D =40 A, RG ext — 5.6 Q ns
L Turn-off delay time ' - 50 -
t Fall time - 15 -
Eon Turn-On Energy - 2.10 -
~ VDS = 600 V, VGS = _5/20 Vv |D = 1 1 5 Av RG,GXT = 33 ~ ~

Eoge | Turn-Off Energy QL = 1.6 mH, (FWD=C4D10120) 120 m)
Eror Total Switching Energy - 3.20 -
Qg Total Gate Charge? - 283 -

Qg Gate-Source Charge? Vgs =-51018V, Ipg =60 A, Vpg =900 V - 112 - nC
Qgp Gate-Drain Charge? - 76 -

Diode Characteristics®
Symbol Parameter Conditions Min Typ Max  Units
lsp Pulsed Body Diode Current| Vgg=0V - - 162 A
Vap Diode Forward Voltage Ves=0V,lgp =116 A - 39 - V

YPulse width limited by T, ...

2 Qgg and Qgp, values were calculated using the two-curve extraction method shown in Fig. 12.

3We recommend the use of body diode in synchronous rectification mode with repetitive conduction during switch commutation dead-time < 1us. Our long
term (up to 13,000 hours) continuous switching test results show excellent reliability and forward voltage stability, indicating it is safe to use the body diode
in this mode.
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1200 V SiC MOSFET

Figure 1. Output Characteristics Figure 2. Output Characteristics
Ip =f(Vps,Vas) T, =26°C Ip =f(Vpsg,Vas); T, =200 °C
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Figure 3. Threshold Voltage Figure 4. Drain-Source On-State Resistance
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Figure 5. Drain-Source On-State Resistance
Rpsiony = fllp); T, =25°C
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Figure 7. Third Quadrant Characteristics
lp =f(Vps, Vag); T, =26 °C
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1200 V SiC MOSFET

Figure 6. Drain-Source On-State Resistance
Rpsiony = f(T)); Vgs =20 V

T,=2009C
_J-—"'-/

T,=1755C

__—“"—_‘-—

=1509C
o=

=1259C

P el
gt
et

T,=1009C
f#
,=75°C

[
T=50°C

e p————

e
T=25°C

0

25 50 75 100 125 150 175
Drain Current I [A]

Figure 8. Third Quadrant Characteristics
I = f(Vpg Vgs); T) =200 °C
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1200 V SiC MOSFET

Figure 9. Capacitances Figure 10. Clamped Inductive Switching Energy
C =f(Vpg); f =100 kHz Eon = flp); Eorr = f(lp); Evorsw = fllp)
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Figure 11. Typical Unclamped Inductive Switching Waveforms Figure 12. Gate Charge
Ip = f(t); Vg = f(t) Vgs = (5 ... +18 V); Vppg = 900 V; Ipg = 60 A; T, = 25 °C
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Figure 13. Transfer Characteristic

Ip = f(Vas); Vos = 10 V; T, = 25°C
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1200 V SiC MOSFET

Figure 14. Clamped Inductive Switching
Waveform Test Circuit
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Figure 15. Switching Waveforms for Transition Times
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1200 V SiC MOSFET
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Figure 16. Chip Dimensions (mm)%

Part Number Package
TBM30116120 DIE
5 Both source pads need to be wire-bonded, as they are not electrically connected on the chip
Mechanical Parameters
Parameter Typical Unit
Die Dimensions (L x W) 5.1 x6.5 (+ 0.05) mm
Exposed Source Pad Metal Dimensions (2) 4.4 x2.84 (+0.05) mm
Source Pad Metal Notch Around Gate Pad (2) 0.71 x0.345 (+ 0.05) mm
Gate Pad Dimensions 0.6 x 0.6 (+ 0.05) mm
Chip Thickness 160 £ 15 um
Frontside (Source) Metallization (Al-Cu) Thickness 5 um
Fronside (Gate) Metallization (Al-Cu) Thickness 5 um
Frontside Polyimide Thickness <14 um
Backside (Drain) Metallization (Ni/Au) Thickness 1.56/0.15 Hm

Disclaimer

The data presented in this document are for informational purposes only and shall in no event be regarded as a guarantee
of conditions or characteristics. Any warranty or license for this product shall be specified and governed by the terms of a
separate purchase agreement. This device is manufactured subject to license from a third party and is NOT licensed for
use in military or aviation applications. Use of this device in military or in aviation applications may violate intellectual
property rights. Coherent does not assume any liability arising out of the application or use of this product; neither does it
convey any license under its patent rights, nor the rights of others.

Coherent reserves the right to make changes in specifications and features shown herein to improve reliability, function,
or design, or discontinue this product, at any time without notice or obligation. Contact your Coherent representative for
the most current information.

Warning
This product is not authorized for use (1) in life support systems or (2) for applications implanted into the human body,
without the express written approval of Coherent.

C@H ERENT © 2023 Coherent Corp. salos@ooherent com
Legal notices : coherent.com/legal WWW.coherent.com
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