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WBG Power Transistor Switching Circuits

« WBG power devices are inherently fast switching,
and should be used in this way to get maximum
cost / benefit out of them.

» This fast switching brings new challenges to power
electronics engineers, as they now have to deal
with very fast voltage and current slew rates.

« Typical voltage and current traces after the switch
point show significant ringing oscillation that is

poorly damped. SN —ﬁ,_itr (el
: g . A j
« This can have significant power dissipation and | | I A
. . . A '.\ !
EMC implications. R | | | ‘, AVATAY A
- At switch-off, excessive voltage over-shoot can .; \ ; J&” -
cause device failure. yalvonkn
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Three Parasitic Inductances

The main parasitic inductive elements are:

1.Common source inductance: Shared between gate-
drive and power circuit, inside device package and
external connectivity on PCB.

2.Gate loop inductance: Due to area enclosed by gate-
drive current path to the switching die and the return

path from the source connection back to the gate-drive
oV.

3.Switched current commutation loop inductance:
Caused by magnetic field generated when switching the
load current from the top device to bottom device (or
vice-versa) in a half-bridge switching topology.

Reduced by careful PCB layout giving consideration to
cancellation of the loop magnetic field.
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Switch Current Commutation Loop Inductance

Half-bridge schematic Switched loop commutation © High commutation loop
inductance inductance:

« TO247 packages.
Parasitic
éé inductances é

+ Simple PCB layout.

¥ Low commutation loop
inductance:

 SMD packages.

* Multi-layer PCB.

Commutation loop inductance:
Loop around two switching
transistors and DC-bus de-
coupling capacitors.
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Low Inductance PCB Layout

« PCB construction to minimise +Vdc —l—’"‘——m‘
Switched current commutation

Gate
loop inductance. 500V Drive
DC DC Bus
. M_url]tilhayer FR4 and fle_xihpolyarl:]ide SPOW(Tr Emtor Capacitor
. u
with heavy copper weight tracks pply S:\t,i Diverted
: L o load
- Reduce inductance by minimising ‘ Parasitio inductances S
area of switched current loop. -Vde -— (Tr1 Off)

Current paths are
shown at instant
of switch event.

SMD DC
SMD current Capacitor

sense resistor

Switch Tr1

50um flexi

1.5mm FR4

S0um flexi
Other circuitry on back-side of PCB
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Benefits of Low Inductance Switching

« Fast edge-rate reduces switching losses, Low switch commutation loop inductance

increasing efficiency at high PWM freq. achieved with:
* Low voltage overshoot: « SMD transistor packages.
* Maximise power throughput and « SMD local DC-bus decoupling capacitors.

device utilization.
« Maximize efficiency with lowest
Rds(on) transistors.

« Multi-layer PCB with magnetic field
cancelling layout.

. High inductance N Low inductance
ol /N V “I """"""" th """""""""""""""" / Vdc-bus
5 oltage overshoot Ie) Y / Power gain
____________________________________ . %
> | Slow switch Vdc-bus = <N\

edge rate Maximum

\\> Fast switch

A\
allowable 3 \
transient .\b@ \\ edge rate
voltage & \\

! A\

Time Time
Representation of switch-off voltage waveform
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Device packaging inductance chart

IGBT Module TO247 SMD
e 1000t 20nH <inH
Typical Current Rating 500A 100A 50A
Interconnect type Bus bars Standard PCB Flexi PCB
Overshoot @ 1A/ nsec 100V 20V 2V
Overshoot @ 10A / nsec 1kV 200V 20V

» Conventional packaging demonstrates unacceptable voltage overshoot at high di/dt.
« This problem can be overcome with SMD packaging and correct circuit layout.
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GaN Development Platform: Overview

Multi-layer PCB diagram courtesy of EPC

Test platform to establish fundamental
operating principles and limitations of
GaN power switching devices.

Integrated linear current gate-drive and
high-bandwidth measurement circuits.

Low inductance gate-drive and switched
power commutation loop (on 25um thick
polyamide flexi-circuit to minimise
magnetic field).

Designed around 200V, 22A,
EPC GaN HEMT ‘FET in a
chip-scale package.

Circuit is designed for highest
performance.
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GaN Development Platform:

=
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Half-bridge demo circuit, using two EPC
GaN eHEMT power devices.

Local DC-bus capacitors and 25um thick
flexi-pcb gives very low switch
commutation loop inductance.

Current-source gate drive on lower switch
device. Top switch device configured in

diode mode.

Embedded measurement circuits looking at
four parameters:

Power Sub-circuit
Vds, Is, Vgs, Ig

Embedded current measurement has very
low insertion resistance and inductance.
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Switched Current Commutation Loop Inductance

Low inductance switch commutation loop
achieved with power circuit on flexi-pcb sub-
circuit (25um thick flexi-pcb polyamide core
thickness with 20z copper tracks / planes).

« Half-bridge configuration with integrated DC-
bus capacitors (contained on flexi-sub-circuit).

* With current measurement, total loop
inductance = 750pH (worst case at 600MHz).

« Without current measurement, loop inductance === m.;:a:a‘:.:;:,:
= 500pH (worst case at 600MHz). ‘ :
MARKER /1
« VNA test results show 100pH (at 250MHz) B AR g

loop inductance of bare-flexi-pcb and one GaN

transistor in circuit. :
Smith chart inductance
measurement = 100pH
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Current-source Gate-drive

Current-source gate-drive (linear voltage-to-current
amplifier driving into a capacitive gate load).

* 650MHz bandwidth (with integrator transfer function).

* 1n sec propagation delay (for stable closed-loop
control applications).

« Gate voltage: +6V to -1V (specifically for driving
eHEMT GaN) with +/- 400mA drive capability.

* Low power: Gate-drive amplifier is enabled only
during switch event, with MOS clamps to supply rails MARKER 1| ||
during constant on/off period. i

« Discrete implementation at present: Simple ASIC
development possible for size and cost reduction. Current-mode gate drive

Frequency response (small signal)
Flat to -3dB @ 650MHz
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In-circuit Embedded Measurement

S 18M log MAG 10 o8/ REF 0 @ 11-99.764 w8
= ‘ [adefdH N
(I 4

High bandwidth current and voltage measurements
are needed to properly test GaN switching circuits.
This is not possible with conventional scope probes.

Vpg Voltage measurement

el -

ld L.553345%
ey

High-voltage measurement probes act as un-
terminated transmission line, giving spurious results.

700MHz high voltage measurement using RC Frequency response (small sig)
potential divider chain. Scaleable to 3kV and beyond. Flat to -3dB @ 700|\'(|H)zm 1]/
Buffered 50 ohm output to scope.

Current measurement probes add unacceptable loop

inductance, degrading performance of circuit.

: . Is current measurement
1GHz current measurement using 10 mOhm resistive g

shunt (approx. 100mV at 10A), with inductance
compensation. Buffered 50 ohm output to scope.

Gate-voltage and gate-current measurement circuits

— Frequency response (small si
have similar performance. Flatqto -3dyB @p1GHz( 9)
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Test Configuration — Double Pulse Test

« Half-bridge configuration with eHEMT GaN switch
devices (EPC chip-scale parts rated at 200V / 12A).

« 100Vdc-bus, 10A from inductive load.

Ay |
PAl

« Lower device has gate-drive, top device acting as
catch-diode. Ry MOSFET

* Double-pulse test at 10Hz, so no significant power
dissipation.

* Four channels of waveforms, all with embedded
measurement and 50 ohm connections to 4Gsps
LeCroy oscilloscope.

Double pulse test (long current
ramp & short 2nd pulse)

* Double pulse drive signal from arbitrary waveform
generator. Electrical power from bench-top PSUs.
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GaN Development Platform: Test Results

Switch OFF
Medium gate-drive current level (200mA)

At turn-OFF;

* No voltage over-shoot.!!

« dl/dt ‘hesitation’ due to switch device
capacitance (charged by load current).

At turn-ON:
dl/dt = 10A in 4nsec.
dV/dt = 100V in 10nsec.

Current spike during dV/dt due to
output capacitance of GaN switch
devices (normally masked by ringing).

Scope traces:
Red = Vds Blue = Vgs
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GaN Development Platform: dV/dt Comparison

Switch ON

1
20 ns
1.8 V

Switch OFF

18:33

‘ZGE] Switch ON
1.68 V

Left scope waveforms:

« Slow dV/dt with 100mA
gate drive current.

e 10 V/nsec.

M Right scope waveforms:

« Fast dV/dt with 400mA
gate drive current.

e 5V/nSec.

dV/dt was found to be:
' Invariant of load current®

A linear function of gate
drive current.

* Turn-off at light loads dependent on load current to charge
output capacitances so will see extended slew times.
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GaN Development Platform: C_  Discharge Spike

EPC2010C GaN power transistor: *vde -
« 200V, 25mOhm, 22A rated i
Cout = 240pF (datasheet) E&Sr’f:rirge 10A

Cstray = 20pF (measured) L |
— Cstray

With 100Vdc-bus, stored charge output capacitance
of top transistor and stray node capacitance, oVdc _I_

>

Q =V X (Coy + Cyray)= 100V x 260x10-12pF 10 nSec

= 2.6x108 Coulombs
With 10A discharge current, area under current spike,  [RAULSEIFRCIY
Q=0.5x1xt=0.5x 10 x 10x10-° (approximately) | -~ ' 10A

= 2.5x10% Coulombs! T ; @

Thi hat th o i itch Yellow trace is
is demonstrates that the current spike in switch-on - source Wb

waveform is caused by the output capacitance.

7@ UNIVERSITY OF

8> CAMBRIDGE © copyright Shelton and Palmer 2017



Section 3

#f= UNIVERSITY OF

i gt

%8> CAMBRIDGE © copyright Shelton and Palmer 2017



WBG Development Platform: Overview

Double-pulse test circuit, using a single
WBG switch device and SiC Schottky
‘catch’ diode.

« 1200V 25A switching capability.

 (Can accommodate various devices and
package outlines.

* A conventional PCB construction, with local
SMD DC-bus decoupling capacitors.

« Controlled current-source gate drive can :
provide different current waveform profiles. S s Tl

seatett . Addd

« Embedded measurement circuits looking at
three parameters:

Vds, Is, Vgs

Embedded current measurement has low
insertion resistance and inductance.

piEOg UOHEN|BAT 8AL(] 8jBS) IS

9L0Z AInr YISt

LA
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Gate-drive Circuit

« Conventional resistive gate drive: ‘Miller plateau’ Vg varies
with load current, so gate current and therefore dV/dt is

dependent on load.

» This forces designers to accept slower than optimum switch

slew rates to accommodate the worst case. J o<V
« The solution is to drive the gate with a constant current w
source, so that the gate current and dV/dt becomes invariant CIN0053080)
of load current.
10R rducave Load
- A OA ’ ) " v" :"_‘
AN GND & A —e—" . , VN
AaA “oon i s rolE
. Al L
* Op-amp in current-mode output . g
configuration, with 10R current Vpate J s

sense feedback resistor.
Output capable of +/- 800mA.

[ w} Al."‘~||.’ ‘
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Gate-drive Circuit

» (Gate drive test results demonstrate a 200MHz
bandwidth and therefore a fast response.

» This will enable profiled current gate driving and
feedback control for future experiments. Gate-drive test with VNA IMHz-1GHz

PR 521 Log Mag 10.0048/ Ref 0.00048 [F2)

(»1 10.000000 Wiz -7.1817 dB
[ 2 1.0000000 Giz -71.061 d@

Simulation result of gate-drive circuit

0B ‘ 150
~4JB o
-2 10°
HdB— - 240°
1248 2707
b MY

1648~
=-330°
=20 B —. 364"
2448~ 390
b 20°
~2Rd B~ F‘-‘W
JldB - e 4Ny’

e M yereny MRAAL | Yy b
IKH: IOKH: 100KH: IMH: 10MH: 100MH: 1GH:

1 Start 1 MM IFewW 30 Wk Sup 1 G B
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Current Measurement Circuit

» Vin * Low inductance current-commutation-loop
requirement makes measuring current a
g : - significant challenge.
[Drive) _f;,>__/~ A, ] CIMOOES000)
| | " 4 « Low inductance low resistance shunt is used
“'t’m i for high bandwidth current measurement, with
: minimal insertion loss or switching

performance degradation.

» Measurement amplifier has a
compensation filter to flatten
out response from shunt.

Output to scope is
50-ohm impedance

» Filter effectively compensates
for the increase in impedance
of the resistive shunt at high
frequencies due to residual <>
parasitic inductance.
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Current Measurement Circuit

Network analyzer (small signal) test results High bandwidth for feedback control in current limit
demonstrate a 200MHz bandwidth. circuit, to be tested in a future experiment.

This gives accurate current measurement for
fast switching power circuits with high di/dt. I test on VNA IMHz-1GHz

LT Spice simulation result of I¢ measurement

ANB '
-uw

~9AJB

wMLA

31348

A2

-2 Ad

~Aad

wMANE

424

- A5 A
KY7% S S — 7

IKH: TOKH: TR He IMH, 10MH:  FOMHe 1GHe

<
e
o
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Vs Measurement Circuit

* High bandwidth necessary to capture fast slew rates
and high-frequency overshoot ringing.

* Vds measurement uses resistor-capacitor array to
achieve high bandwidth and high precision with
minimum propagation delay and low EMI pick up.

High bandwidth op-amp buffers signal and provides
50-ohm impedance-matched output to scope.

© copyright Shelton and Palmer 2017



Vs Measurement Circuit

» Test results on network analyser (right) show
minimal out-of-band peaking and agrees well
with Spice simulation results (left).

» Checked using a precision high voltage scope
probe.

Simulation result of Vg measurement

High bandwidth for feedback control in voltage
clamping circuit, to be tested in a future experiment.

Vs test with VNA IMHz-1GHz

P S21 Log Mag 10.00d8/ Ref 0.000d8 (F2)

(>1  100.89523 Wiz -58.173 d8
2 1.0000000 GHz -70.316 dB

£7dB M IS
~S5d B - F
-ShiB -JF
“B- - 0
“61dB+ i L
“HldB- A
~63d B -1
~64dB- 1 20
654 B —- 140
~tAdB- Silis
~67d8+ — | 8
684 B~ - 200°
B e e
IKH: 10K H: 100Kk H2 IMH. 10MH:  190MH:. 1GH:.
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Double pulse test setup

+Vdc

500V
DC
Power

Supply

et ‘ | DUt

Load Inductor

£

W, ¢ 3

. | DCBus
[/ Capacitor

—

Vdc

Double pulse test cycle,
showing initial current ramp
followed by rapid on/off pulse to

test DUT switching
current conditions.

under full

Calibration of on-board current
measurement circuit (Ch.3 blue)
against an Agilent hall-effect
current probe (Ch.4 green).

Cout Discharge Spike

Switching at zero load
current: Ch.3 (blue) shows
switch node capacitance
discharge current during
dV/dt region at switch-ON.




Switching Results

- W e D BN T OO EEE RE

Top traces (left and right)

Gate voltage on lower FET.

Bottom left traces

Switch-ON waveform.

Red: Embedded V,, measurement.

Probe V  measurement.

Blue: Embedded I, measurement.

Bottom right traces

Switch-OFF waveform.

 Trace colours as before.

« Probe & embedded V4 coincide.




Variation in dV/dt with Load Current

dVDsIdt comparison at different load current

450 —— —

400 R

High Current

Low Current | 1

0 50

Time (ns)

100

150

450

400

dVDsIdt comparison at different load current

— Hah_éurrenl -
L=~ Low Current

50 100 150
Time (ns)

Measure of dV/dt at constant gate drive current but at two different load currents.

High current is 18 Amps, Low current is 9 Amps.

dV/dt found to be invariant of load current with current-mode gate drive.
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Switching MOSFETs and IGBTs

DRAIN
« MOSFETs and IGBTs have internal

capacitances related to their structure. = b - - - - - - - - AL A0/ SN MOSFEI

* These play an important part in the internal
switching mechanism.

» |IGBTs also have a charge plasma to set up
and remove as a result of their bipolar

-
ip.. BODY
structure. OATEI Raw ] “mooe == Coy

« Packaging and circuit board layout parasitic |
inductances also play an important role in :
determining switching characteristics. | Cos wpm

|
I
I

» Conventional MOSFETs and IGBTs have
been used for 20+ years and this
experience is embodied in typical circuit =@ . - - —— - - T s e N i
designs.
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Comparison of Switching Devices

GAN TRANSISTORS VERSUS SIC MOSFET VERSUS SI SUPERJUNCTION MOSFET AND IGBT
(Tc=25°C UNLESS SPECIFIED OTHERWISE)
Type GaN Transistors SiC MOSFET Si SI MOSFET SiIGBT
Brand Panasonic GaN Systems Rohm Infineon Infineon
Part PGA26C09 GS66504B SCT3120AL IPW65R125C7 IKPOSN65FS
Voltage 600V 650V 650V 700V 650V
Current 15A 15A 21A 18A 18A
Rps(on 100mQ 120mQ 120mQ 111mQ 133mQ *
Gate Voltage +4.5V, -10V +7V, -10V +22V, -4V +20V, -20V +20V, -20V
Transconductance - 128 * 2.7S 14S * 17S
Input a a a
Capacitance 272pF 130pF 460pF 1670pF 500pF
Output . .
Capacitance (Effective) 80pF 44pF 70pF >3pF Large
Reverse Transfer . . « .
Capacitance 32pF 1pF 16pF 52pF 3pF
Gate Drain Charge 5.5nC 0.84nC 13nC 1InC -
Test 400V 400V 300V, RG=0Q2 400V, R;=10€2, 400V, R;=48Q

* Estimated from the datasheet, 2 Under different test conditions

UNIVERSITY OF
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Capacitance Curves: GaN HEMT and SiC MOSFET

Similar behaviour between GaN and SiC, but 10000 ; =
the capacitance magnitudes are vastly | j f
different. o |
e — C
GS66504B Capacitance Characteristics o i e
(= T 1 T T1T
1,0000 |
O : \ COSS
- 100 b i fi
8 N
ﬁ Ciss o Crss ~~N|' =
1000 (&) .-
\ Coss § 10 | s
= (& H T,=25°C i ‘
5 M f= 1MHz [
£100 { Vs =0V H—HHHH——-HHH—
2 1 R | | |
S 0.1 1 10 100 1000
Cass
10 Drain - Source Voltage : Vps [V]
The SiC MOSFET capacitances can
o1 contribute to significant ringing.
0 100 200 300 400 500
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Capacitance Curves Si SJ MOSFET and Si IGBT

Very rapid drop off with voltage 1460
—Cas
2 e 3
Diagram 14: Typ. capacitances 3 )
10° g 2
s
[ ' & 1™ I“ 3 %
, ———— w A —1 [
o \a SS=======c=== § AN T g
Ciss | e e e e I
g 8 10 ‘ ‘ ?J
g = 2
E | | = z
107 45\ I SO §
e S ==C === | I e e &
10" 4 "o 5 10 15 20 25 30
ettt ======= Vee, COLLECTOR-EMITTER VOLTAGE [V]
Crss| o e ‘ ; Figure 17. Typical capacitance as a function of
| [ collector-emitter voltage
10° | (Vee=0V, f=1MHz)
0 100 2oov Msoo 400 500
R T The IGBT also has stored charge
_ _ increasing the output and Miller
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Comparison of Switching Devices

GAN TRANSISTORS VERSUS SIC MOSFET VERSUS SI SUPERJUNCTION MOSFET AND IGBT
(Tc=25°C UNLESS SPECIFIED OTHERWISE)
Type GaN Transistors SiC MOSFET Si SI MOSFET SiIGBT
Brand Panasonic GaN Systems Rohm Infineon Infineon
Part PGA26C09 GS66504B SCT3120AL IPW65R125C7 IKPOSN65FS
Voltage 600V 650V 650V 700V 650V
Current 15A 15A 21A 18A 18A
Rps(on 100mQ 100mQ 120mQ 111mQ 133mQ *
Gate Voltage +4.5V, -10V +7V, -10V +22V, -4V +20V, -20V +20V, -20V
Transconductance - 128 * 2.7S 14S * 17S
Input a a a
Capacitance 272pF 130pF 460pF 1670pF 500pF
Output . .
Capacitance (Effective) 80pF 44pF 70pF >3pF Large
Reverse Transfer . . « .
Capacitance 32pF 1pF 16pF 52pF 3pF
Gate Drain Charge 5.5nC 0.84nC 13nC 1InC -
Test 400V 400V 300V, RG=0Q2 400V, R;=10€2, 400V, R;=48Q

* Estimated from the datasheet, 2 Under different test conditions
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WBG Development Platform: Switching Tests

Half-bridge switched inductive load topology.
Gate drive on lower device, with SiC catch diode.

Double-pulse switch test at 400Vdc.
Peak switched load current of 10A.

|
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GaN Systems GS66504B Switching 500mA Gate Drive

GaN HEMT Turn-off with GaN HEMT Turn-on with
|c=500mA l=500mA
| Vads M A

Voss || Voss | %

| i i
:‘ - i
} , Ig I
gl — i .I | : ‘
i : l‘ : 3 I | 2 - ,_.A..v.S‘.YV | e
! ' |
| t
| Ja .
? 3 [ 2 3

The dV/dt is around 50,000V/us, virtually no overshoot.
Current waveform contains significant ringing: For further investigation.
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GaN Systems GS66504B Switching 200mA Gate Drive

GaN HEMT Turn-off with GaN HEMT Turn-on with
|;=200mA ;=200mA

A\Y ! ! Vv
GSs ! ! GSs
| Voss Vbss :
7;‘:‘“ ~ ¢ o e e e ;[ -
I\ ¥
- v-i
: {
RN — | 1l ,
l I f l
| S
e e e e ! , - ! ! e Son E S
L | I i
!....---‘ —— L .‘ .: + .' S S | ‘A,. .Jf LS. 1‘ R e s o2 ———1 c~aege -'»—L-w‘ R e T S
i l
L ]
: | | ‘ | | 1 |
2 % ns 169 3 . 2 % ns 169 3

The dV/dt is a little slower and the waveforms are quite clean. Some
parasitic current oscillation.
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ROHM SCT3120AL

SiC MOSFET

SiC MOSFET Switching
with 15;=500mA

SiC MOSFET Switching
with I5=100mA

Vass Vass
. .
+ !
VDSS VDSS
" B | ETTTITN Fiidd AUDNENER OV Tv—" b
S e T T P STV T YTy SRR B Saie My A bl acy aoe ey e
l L}
7 \
| | Ih
..................................... | EUREDAD RN SV T—- RASD | MAAAS RARAS ROAMS RAMLS RARRS RARAS RAKME RS YAd RASMY
ILOAD | i - ‘ .... ILOAD | |
I + ":n : 1 L o | L AW i P { 4 - ot ——— STl R ST ¥ ‘_;~.,!
‘ ; 4
| l IS s / $ IS
!».- J \ | < st T - A py—— |
— | H = B J A — A U ™ b Joe
|
\
l H t! “) 4

The dV/dt is around 10,000 V/us (turn-off); no overshoot, clean current.
Current measurement looking good!

= UNIVERSITY OF

> CAMBRIDGE

© copyright Shelton and Palmer 2017




Infineon IPW65R125C7 Si SJ MOSFET

Si SJ MOSFET Switching Si SJ MOSFET Switching
with 1;=500mA with 15=100mA
T | ey T}
- VGS ‘ ] VGS
Vbs ! 1 R __.V]-)SV - ' . -
T Ao ——_ 4 ! i&' R PR S T e A

{

______________ A e S0 arwreives A OIURY TR | R RmOOrsl l.i.‘....“
. ILoap N I aasssepell, i} . . ILoap y! |
B " Riieetody peoEs F’T#ﬁJ‘I‘?v-‘ ¢ F Saman T
|
I l
' ‘ i \ IS L‘ | 1 J ! IS .
!‘ R O (i e i ¢ YL TFRIZTY SR ) - f'._"r‘,‘d.“-'r.-.a'.‘ et l‘la‘ I e VR U W P
'y | [ |
[| N |
' \
h L A h ! 4

The dV/dt is around 32,000 V/us; no overshoot, clean current.
Gate current drive working hard to deliver to large Qgs required.
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Infineon IKPO8NG65F5 Si IGBT

Si IGBT Switching with Si IGBT Switching with
1c=500mA 1c=200mA
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The dV/dt is around 12,000 V/us (at turn-off); no overshoot, clean current.
Gate drive working hard!
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Show Down: Switching with 500mA Gate Drive
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Section 5
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Section 5: Conclusions

So, which switching devices offer the best performance?

« New GaN and SiC WBG devices offer a great opportunity to get low conduction losses
and low switching losses in a very small footprint.

 GaN ‘FET’s look very attractive when compared to SiC MOSFETs at the 400V level
and below: Low capacitances, low drive voltages, high gain, highly controllable.

« There are various other contenders in traditional Silicon that still offer impressive
switching, such as some new IGBTs and CoolMOS devices, but they also require
careful circuit design to achieve reliable circuit operation.

« However, the GaN and SiC devices do not suffer the tail current or diode reverse
recovery issues of their Silicon IGBT and CoolMOS counterparts.

 Circuit behaviour can be predicted and designed for, but there are significant design,
test and qualification challenges.

The final verdict: For fast switching applications below 400V, GaN is hard to beat.!!
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For further information please feel free to email:

ed.shelton@eng.cam.ac.uk

prp@eng.cam.ac.uk

The presenters would like to thank:
« Xuegiang Zhang (PostDoc)
« Tiangi Zhang (PhD Student)
« Jin Zhang (PhD Student)
.. for their help compiling test results and analysing data.
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