Wide-Bandgap Electronics

1200 V, 39 mQ SiC MOSFET

TM3B0039120

Datasheet

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

KEY FEATURES

e High voltage and low Rpgion) Up to 200 °C

e Fast switching enabléed by ultra-low gate resistance
e Very low, temperature invariant switching losses

¢ Avalanche ruggedness superior to silicon

Fast body diode for synchronous rectification
RoHS compliant

REACH compliant

Pb-Free
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KEY BENEFITS
1 e Higher system efficiency, performance and reliability
e Suitable for higher temperature and harsher environment
- e Reduces cooling requirements, overall system cost and
4 H} complexity
— L J] N e \Works in topologies with continuous hard commutation
3 RoHS REACH e Increases power density
2 COMPLIANT ~ COMPLIANT A e Enables bidirectional topologies
1 —Drain
2 —Source o Vpgg=1200V
3 - Kelvin sense contact  ® Rpgon =27 MmQ
4 - Gate ° 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
V=20V, T,=25°C, T,=200°C - - 60
5 Continuous Drain Current V=20V, T,=100°C, T/=200 °C - - 45 A
V=20V, T,=125°C, T,=200 °C - - 39
|D,pu|se Pulsed Drain Current V T,=25°C, T,=200°C - - 89 A
V=20V, T,=25°C, T,=1756°C - - 56
b Continuous Drain Current V=20V, T,=100°C, T)=176°C - - 40 A
V=20V, T,=125°C, T,=1756°C - - 32
P« | Power Dissipation T,=25°C - - 389 w
Vienoss [B)rreaalarll?gv?/gc\e/oltage Vs = 0 Vi log =10 A 1200 ) ) v
lss | Drain Leakage Current Voo™ 1200V Veg OV, 1,725 © - - o A
Vs=1200V, V=0V, T;=200°C - - 100
liss | Gate-Source Leakage Current | V=-15/23 V - - 100 nA
Vs Recommended Gate-Source Voltage - 20 - V
V. \I\//IOaI?air;;m Gate-Source V=0V i i 15/23 Vv
V. Gate-Source Threshold Vis= Vpgr Ips = 10 MAsdh= 0.1.A/em?, T )= 25 °C 20 28 38 v
Voltage Vs = Voo los =10 MA, J =0.1 A/cmz, T)= 175 °C 14 20 34
Vs =20V, Iy =15 A, 1= 136 A/cm? T)=25°C - 379 | 50.1
Vi =20V, | g=41A =375 A/cm? T,=25°C - 39.7 | 525
Roson | Drain-Source On=Resistance | V=20V, I, =15 A, J =135 A/cm? T,= 200 °C - 784 | 1035 | mQ
V=20V, 1,s=30A1=275 A/cm? T,=200 °C - 80.9 | 106.8
Ve =20V, 1 g=41 A =375 A/em? T,=200 °C - 83.0 | 1095
Y Forward Transconductance l,s=40A, V=10V - 19 - s
Roxre con S:;es-tsac;lérece Series \S/?]SO;ZS Voo 26 mV,, 100kHz, Drain Source i 097 i 0
Es Single Pulse Avalanche Energy| I,=15A, L=17 mH - 1.97 - J
R, ggz;ma' Resistance, Junction- | oo\ mes T0247-4L Packaged Die - | 038 | 045 | ‘c/W
T,T4 | Bare Chip/Discrete Max Junction Operating and Storage Temperature -55 - 200 °C
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1200 V SiC MOSFET

MOSFET Dynamic Characteristics

Symbol Parameter Conditions Min Typ Max  Units

Css | Input Capacitance - 2120 -

Coss | Output Capacitance V=0V, V=500V, f=100kHz - 107 - pF

Cres Reverse Transfer Capacitance - 5 -

tyon | Turn-on Delay Time - 14 -
t Rise Time - 16 .

o [Tumoft Dalay Trme Vys= 600V, Vo= -5/20 V,1,= 40 A, R, = 10 Q : ” : ns
t, Fall Time - 18 .

Eow | Turn-on Energy - 058 -

Eorr | Turn-off Energy \I_/:S:BE(s)Or? HVIYL GOSA:D =5<26Orr\1/ I’-||D =40A Rse =100, - 0.17 - m)

Eor | Total Switching Energy - 0.75 -

Q, | Total Gate Charge? - 95 -

Qg | Gate-Source Charge 2 Vi =-51018V,14=30A, V=900V - 39 - nC

Qy, | Gate-Drain Charge ? : 24 -

Diode Characteristics ¥
Symbol Parameter Conditions Min Typ Max  Units

ls, | Pulsed Body Diode Current | Vo =0V - - 89 A

Voo | Diode Forward Voltage Vi =0V g, =40 A - 4.1 - Vv
t, Reverse Recovery Time lgp =40 AV, =600V,R;, =100 - 25 - ns
Q, Reverse Recovery Charge :LSFO:;S 1A6\r:1RH: glo/%tv: 261%;;?“2 L, =50nH, 337 - nC
B il Eo e el I I IR

" Pulse width limited by T, ...

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

3 We 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
lo=f(Vps V)i T,=256°C Iy =f(Vps:Vgs); T, =200 °C
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Figure 3. Threshold Voltage Figure 4. Drain-Source On-State Resistance
V,=f(T); Vs = Vgg I = 10 MA Rogony = f(T); I =40 A
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1200 V SiC MOSFET

Figure 5. Drain-Source On-State Resistance Figure 6. Drain-Source On-State Resistance
Rogion = f(lp); T,=26°C Roson=f(T); Vgg =20V
65 95
T{=200°
60 Vet 85 //
——
= / = — Tj=175°C
G c / =
.E. / = I P /
> 55 . = 75 -
% / 'uo:' _,_.---"'.-—// 1%
@ 50 // o 65 —
9 o Iy 1,=125°C
< c L=
3 V=18V E //
k 2 "] T,=100°C
g 45 — g 55
1 * _-—'/
c " V=20V & L T,=75°C
°© // / o ___—-_—_-— _.-——-""-_/:_-
40 a5 e s
— T Tr=250C
35 35
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Drain Current, I [A] Drain Current, I, [A]
Figure 7. Third Quadrant Characteristics Figure 8. Third Quadrant Characteristics
Iy = (Ve Vee); T, = 25 °C Ip = (Ve Vee); T, = 200 °C
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1200 V SiC MOSFET
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Figure 9. Capacitances Figure 10. Clamped Inductive Switching Energy (See Fig.17)
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Figure 11. Typical Unclamped Inductive Switching Waveforms Figure 12. Gate Charge
I, = f(1); Ve = 1) Vo= (-5 .. +18 V); Ve = 900 V; Iog = 30 A; T, = 25°C
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1200 V SiC MOSFET

Figure 13. Transfer Characteristic Figure 14. Power Dissipation
Iy = f(Vgo); Vos = 10 V; Py = f(To)
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Figure 15. Transient Thermal Impedance Figure 16. Safe Operating Area
Z,c = f(t,, D); D=t /(period) lo =f(Vpg t); T =25 °C; D=0 (Single pulse)
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1200 V SiC MOSFET

Figure 17. Clamped Inductive Switching Test Circuit
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Figure 18. Switching Waveforms for Transition Times
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Figure 19. Part Dimensions (mm)

1200 V SiC MOSFET

N E1 op[A] B— . ( E ) AREA | WIN HOM NAX
o : 12.70 A 4 .83 5.02 5.21
E4 /_ h go.6+@[0[e@]| ., . 3 (8.00) A1 7.29 2.415 2.54
{ \ e l pu Gl A2 1.86 1.99 2.12
= 1= . D 23.30 | 23.45 | 23.60
T — e 7 I [ D 15.85 | 16.55 | 17.25
/ ] ===] o = = O D2 1.02 1.17 1.32
AN @ o E 15.75 15.84 | 16.13
‘ { "d—/' | o o @ El 13.89 14.02_| 14.15
v . =t iy = £2 3.68 4.39 5.10
i ~— i - =~ ' (a) E3 1.00 1.45 1.90
" > = a 4 12.38 12.917 | 13.43

5 — P2 | e 7.540 BSC

g o el 5.080 BSC
opr— | < w2.508.02~" " L 1731 | 1757 [ 1782
g o s Li 3.97 417 4.37
H" L2 2.35 2.50 2.65
) o : b 1.07 = 1.33
|l ¥ || 1 ¥ /12 3 ¢ bi 1.07 1.20 .28
D[ D g |E L ] T b2 2.3 - 2.64
I 1y \ - r b3 2.3 = 2.66
H = b4 2.5 - 2.94
b7 e b4 A b5 2.3 2.53 2.84
bE AL L ‘ 4 b6 1.0 = 1.60
dlle POLISH %' b7 1.30 - 1.70
il c 0.55 = 0.68
H o 0.55 0.60 0.65
P 3.5 3.58 3.65
Q 5.48 5.75 6.00
w o Ul b (4 H 1] 1T S 6.04 6.15 6.30

M b () e [l 2P 718 REF

=L T 17.5° REF

W 3.5 REF

b1,b3,b5 ~ PLATING X 4* REF
/*’" P2 0.05 [ 0.175 [ 0.30
! NOTES:
‘G % O 1. DIMENSIONS ARE IN WILLIMETERS
2, DIMEMSION D & E D0 MOT INLCUDE MOLD FLASH,
il MOLD FLASH SHALL NOT EXCEED 0.127 MW PER SIDE.
b,b2,bd T?EESE”DIMENSIONSP Al:: :usp.su\f:n AT THE OUTERMOST
. - BASE METAL EXTREME OF THE FLASTIC BODY.
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SECTION C-C, D-D, E-E

NOT TO SCALE

3. ®F TO HAVE A MAXIMUM DRAFT ANGLE OF 1.5*
TO THE TOF OF THE FART WITH A MAXIMUM HOLE
DIAMETER OF 3.85mm.

4, ADDED DIMENSIOM P2 TO EFECIFY EJECTION
DEFTH

MARK



Handling

1200 V SiC MOSFET

These devices are sensitive to electrostatic discharge and proper handling procedures are recommended. Please refer to

ESD standard.

Revision History

Reference Date Description
v1.0 Feb.16.2024 Target Datasheet
v2.0 May.25.2024 Preliminary Datasheet
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.
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