PROTECT

CONTROL

Littelfuse SIC MOSFETs

Gate Drive
Requirements

PCIM 2019
Christophe Warin
Product Marketing Manager — SiC

Wi Littelfuse

Expertise Applied | Answers Delivered



SIC MOSFET Standard Package Portfolio

In production

In qualification.
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- Backside Dram
RDSON TO263-7L TO268-2L
TO247-3L TO247-4L
(mQ) (D2PAK) (D3PAK)
LSIC1IMO120G0160 LSIC1MO120T160
160 LSIC1IMO120E0160 Engr. Sample av ailable Engr. Sample av ailable
LSIC1MO120G0120 LSIC1MO120T120
120 L SICIMO120E0120 Engr. Sample available Engr. Sample av ailable
1200V 80 BT EUteetll  LSICLMO120G0080 | LSICIMO120T080
ngr. Sample av ailable Engr. Sample av ailable
40 LSIC1MO120E0040 LSIC1MO120G0040
Engr. Sample av ailable Engr. Sample av ailable
LSIC1MO120E0025
25 Engr. Sample av ailable LSIC1MO120G0025
1700V 750 LSIC1MO170E1000 LSIC1IMO170T0750 | LSIC1MO170H0750
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Power

Semiconductors

TO247-3L : Most common
TO247-4L : With Kelvin connection

TO263-7L : Surface mount with Kelvin
connection

TO268-2L : High creepage
Other Rpson and voltages being developed
Bare die available on request.

Competitive performance and price with
best-in-class delivery in market

Samples available for evaluation
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http://www.littelfuse.com/~/media/electronics/datasheets/power_semiconductors/littelfuse_power_semiconductor_silicon_carbide_lsic1mo120e0120_datasheet.pdf.pdf
http://www.littelfuse.com/~/media/electronics/datasheets/power_semiconductors/littelfuse_power_semiconductor_silicon_carbide_lsic1mo120e0160_datasheet.pdf.pdf
http://www.littelfuse.com/~/media/electronics/datasheets/power_semiconductors/littelfuse_power_semiconductor_silicon_carbide_lsic1mo170e1000_datasheet.pdf.pdf

SiIC MOSFET Advanced Package Portfolio

In production

In development

Planned

* Kehin Source

# Improved Rth & NTC
1 Dual Boost

2 CoolMOS + SiC Boost
3 Boost + Bypass + NTC
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RDSON (mQ| TO268HV (D3 HV) TO3-PFP TO247 HV SOT227 (MiniBloc)| SMPD (phase leg) SMPD (boost)
IXFN130N90SK*
900 V 10 mQ Sample Available
IXFN27N120SK* | nic20p1200LB MKH17RP650DCGLB 2
Sample Avilable
80 mQ MCB25P1200TLB #
MCB40I1200TZ D I\ FPI (o  MCB30P1200LB
1200 v 40 mQ Sample Available
xensonizosk* e e
MCB6011200TZ DGV EPL G| MCBA40P1200LB
25 mQ Sample Available
MCB60P1200TLB #
12 mQ IXFN140N120SK*
750 mQ  [LSIC1IMO170H0750
80 mQ
1700V IXFN45N170SK*
IXFN9ON170SK*
Sample Available
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Littelfuse SIC MOSFETs

Vsmax IS the maximum voltage that can be applied on the MOSFET’s gate in a steady (DC) condition
* Vgs oprr IS the transient peak voltage (negative and/or positive) that can be applied repeatedly to the gate
Vs op IS What Littelfuse recommends in the application to take full advantage of its SiC MOSFETs

Characteristic

Vs max Absolute maximum values — Steady -6 to 22
Gate-Source Voltage Vs opTR Transient, < 301% duty cycle -10to 25 Vv
Vgs.op Recommended DC operating values -5t0 20
Characteristic Symbol Conditions Unit
=2 A, Vg =20V 750 1000
Drain-Source On-State Resistance Rps.on b=2 A, Vgs =20V, T;=150°C - 1450 - mQ
ID = 2 A, VGS = 15 V = 1000 =

Power

Semiconductors
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1200V, 80 mOhm MOSFET Comparison

Rdson versus Gate Drive voltage

20V: lowest Rdson
18V: Rdson i1s ~5% > @ 150C

L L L L L
-50 -25 0 25 50 75 100 125 150

Junction Temperature, T, (°C) FIeXIbIe gate drlve

Notes:
+ Threshold voltage is high enough (typ 3V) for OV gate drive. Good layout required
» -5V add noise margin and speed

= 3
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SiC MOSFET

Solid Reliability

As of 2018-Sep-28

1700 @ 1g5
. o — i o
High Temperature Reverse Bias [EEoRtetll=-sl= I~ I = = E
@175°C L 1400 %’ 2e, Leakage Current at Vps=1200 V
N 0 S 1300 T g8
Vps =960V, Vgs =0V T bres Breakdown Voltage S
© 1000 = ¥
> i 8 2e7 . .
LSIC1MO120E0080 g o Soer R
S 700 8 s 3 ¥ s :
S 600 > e %
; 500- g " % % . % .
£ 400 5 el -
S 300 g
E? 200 = 3
100 -g 20
0 Initial 24Hrs 170Hrs 500Hrs  1002Hrs o 'e° Initial 24Hrs 170Hrs 500Hrs  1002Hrs
. 4.5 4.50
. o [2]
High Temperature Gate Bias 3 . - . . Z 00 = %
- o
@175°C S as & % * % S SIS SIS
< .
E : -
Vgs=-10V & Vgs=+25 V S 30 E ol -
GS GS S
%) 2.5 @ 2.50
— [ —
LSIC1MO120E0080 § 20| HIGB atVes=-10V §,, HTGBatVes=+25V
=) o
L s i 1504
2 3
[=} i c
§ 1.0 E 1.00-|
£ 05 ﬁ 0.50-|
)
. 5 00 el 24Hrs  170Hrs  500Hrs  1002Hrs 000 b 24Hirs f68Hrs  S0fHrs  1000Hrs
£/4 Littelfuse | Power

Confidential and Proprietary | Littelfuse, Inc. © 2019 6


http://www.littelfuse.com/~/media/electronics/datasheets/power_semiconductors/littelfuse_power_semiconductor_silicon_carbide_lsic1mo120e0080_datasheet.pdf.pdf
http://www.littelfuse.com/~/media/electronics/datasheets/power_semiconductors/littelfuse_power_semiconductor_silicon_carbide_lsic1mo120e0080_datasheet.pdf.pdf

Littelfuse SIC MOSFETs

...However, there are challenges to be addressed :
* Low gate threshold voltage (<+1.8 V), noise may trigger false turn-on
* High switching speed, severe EMI, pick up noise if the layoutis not done properly

Vps = Vs, b = 10 mA
Gate Threshold Volt v,
ate Thresnolavoltage GSM)  \ =V b =10mA, T,=150°C - 1.9

‘ C 2R I A 4 HVDC
i ——-.—-—11——-— Large power
e | | ! el oop
V[T I o GD
| | ] e} .JI - az| B2
| | com) M5 : — | =
| | | : | Cea | High dv/dt
[ Se ] R | Ry
I | ] | ‘ Coupled power loop
IVEE | | | | I 4. ail 1 and gate loop -
| | ; : ' Vee
______ |_ R R | I —
074 Littelfuse | Power
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1200V, 80 mOhm MOSFET Comparison

Turn-on losses — Double Pulse Test

Turn ON Loss Comparison Turn ON Loss Comparison
2000 1600
1800
1400
1600
1200
1400
1200 1000
1000 800
800 600
600
400
400
200 200
0 0
5 10 15 20 30 40 5 10 15 20 30 40
~CompA —~CompB -—=CompC ~CompD --LFUS (+20V/-5V) ——CompA —=LFUS (+20V/-5V) LFUS (+18V/-5V) LFUS (+18V/0V)

« @ recommended gate drive voltage, LFUS = lowest switching loss

« @ +18V/QV driving voltage, LFUS switching loss similar to competitor trench device
Note: 2o0hms external gate resistance
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SIC MOSFET & IGBT Driver
IX4351NE

= Separate 9 A Sink and Source Outputs

Capable of +30 V/-10 V i D — 4
4‘

= Programable Charge Pump Regulator for | “™" ) .
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Littelfuse SIC MOSFETSs

= Comprehensive Gate Voltage specification

Flexible gate drive

Rugged design

Can operate @ 0 V once thoroughly gualified in the application

We have the drivers
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Mouser Electronics

Authorized Distributor

Click to View Pricing, Inventory, Delivery & Lifecycle Information:

IXYS:
IXFN130N9OSK IXFN27N120SK



https://www.mouser.com/
https://www.mouser.com/access/?pn=IXFN130N90SK
https://www.mouser.com/access/?pn=IXFN27N120SK

