In this Why GaN webinar, we discuss why GaN makes a great solution
for multiple applications used in robotics and drones.

af, PARAW AKX FmEFAEL BT
R B ESINEATS RBAT L T 2

FERXA N A BB AR FEih 2, BATRHE “mAyLas AFEANL
IR, A B SRERR IR R TT 7




PR

o T BB RIPL A AFTE B H]
o HHLIKS) AR
o PLESGE: AT E] (ToF) / BOtEIA
« DC/DC HLJEALHL

o A P B A B A 2

« I ALE AR AMLHITEALEK (eGaN) 7 i R 4

Today we will discuss the multiple applications where GaN has a
significant benefit within robotic and drone systems. These include
(build 1) motor drives, (build 2) machine vision, and (build 3) the
DC-DC power supplies. (build 4) We will then examine why GaN is such
an ideal solution for these systems. (Build 5) and finally we will
review the discrete and integrated product portfolio that is
available to support these systems.
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There are three major applications within robotics and drones that we
will discuss today. (Build 1) motor drives (Build 2) time—of-
flight/lidar systems for machine vision and (Build 3) the DC-DC power
supply.
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First, let’ s look at motor drives

B, ERADRE R BYLIKEIE




A AL FABLDCEHERL?

XK FRIBLDC EEL AL -

o LR N = D R S

o )R R IE RE VS

° % && Image courtesy of: Renesas
o Jo kil 20 R] B PR AREM

EENH:

«Hlas N - AEHESE

AN - EER

. =,
® eB 1 ke S - /J\ iIF_L! /f/kt AY E == ¢JZ: Image courtesy of: https://electricbikereport.com/




E TR E SR EyLRsh 2 L5

GaN FET/ICHR#EFT% . Qrg =0
E ST RIR B2 {E A S X B ]

o H/TFHR S AR

o EARHISUN > BOHETEDIRE

o ERHAELUN > AR

o EARIEB > EARMA, HRAE N AL
o SCRFEEA R RAL




BLDC B4/ IX 5 28 IR

[ o Vin up

Voltage
Vin sense
Va (00

To/From Vb 88
Controller 00
Interface board | V¢ | 91a |

E |oo
NTE
Inverter
Board

.

BLDC
Motor

S Current sense
Lihv"&

i amplifiers

Optior;v‘ Ve
Filters % f GND

Here is the EPC2146 high—performance BLDC motor drive available as a
demonstration system from EPC.

(build 1) Each of the half-bridge power stages use one EPC2152 ePower
Stage and requires only a few support capacitors.
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The EPC2146 3-phase BLDC motor drive was designed and built to
operate from a 15 V through 60 V main DC supply and deliver a peak
current of 15 A into each phase of the motor.
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The drive can power a 400 W NEMA 34 size BLDC motor and measures just
55 by 45 mm. The drive includes the following features

XANIRE A8 AT 9400 W NEMA 34UAS B JC kil B AL L, 1 HRSTACA55 x
45 mm, ‘& HIHF SRS

A main DC supply connection and a housekeeping power supply that
operates off the main supply to provide 12 V for the ePower stage and
3.3 V for the controller

D —AEEABEEZM AN B E Y, fFEERIEZIMNETT, HNePower
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(Build 2)
A motor connection including an earth
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(Build 3)
A current sense for each of the phases
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(Build 4)
An optional Filter to reduce dv/dt on the motor windings
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(Build 5)
A heatsink mounting option
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(Build 6)

The ePower stages showing the zoomed in portion for one of the phases
and The EPC2152 ePower stage that can operate from 20 kHz through 1
MHz switching frequency
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(Build 7)
The power stage decoupling capacitors and the gate driver support
components
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(Build 8)
And finally the controller and controller connection
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Here are the experimental results of the comparison between two
setups in the same conditions other than PWM frequency and input
filters.
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(Build 1) The system on the left is designed for 20 kHz and has the
input filter designed accordingly.
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In this case with a 2.7 uH inductor and 660 uF electrolytic
capacitors. It is running at 36Vdc bSArms motor phase current

PAVER2. 7 oHf HLEAN660 uFFJ AR . E1E36 Vde. 5 ArmsHJHEHLIAH
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On the oscillogram is superimposed a zoom image at the positive peak
of the motor phase current.
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The blue curve that shows a ripple at double of the PWM frequency is
the input voltage ripple of 200mV peak to peak.

T2 RN, EM PRSI, WA I8 {E g A\ SO HL R 9200 mV .

The red curve is the input current ripple of 500mA peak to peak.
g2 o, AR VSR 4 A\ S0 FRIR 500 mA.

The grey curve is the motor phase current ripple at 100mA peak to
peak.

KM LT R, W E - E LA A2 S0 IRt 100 mA.

(Build 2) The system on the right is designed for 100 kHz operation
and the input filter has been sized accordingly with on 44 uF ceramic
capacitors and no input inductor.

HIAW RS2 N100 KHZ B EAE TR v/, S A\ S 2% B RS tHAH Rt R 144
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When comparing the 20 kHz system to the 100 kHz system, it is clear
that the ripple from input voltage, input current and output current
are each smaller than the ripple in the 100 kHz system.

20 KHz RGEAI100 kHz REGEHS, IR, 20 kKHz RS LR SERIAH &
T N FLJRURT B R VR S S EL 100 KHz RS SN

(Build 3) Aside from being much smaller and lighter due to the input
filter improvements, and if the setup 1 passes EMI tests with LC
input filter, then setup 2 is likely to pass the same tests with just
44uF ceramic capacitors.

B 7 T SRR S BGE TR A, T2 0, WU R EE T
A LCHI N JEP A FIEMIIN S, IBA % —Fhix BAR nT R R2 FH44 oFF &%,
CIRYSGSuREEaiMln e

10



PLES PR :
KATHHE] (ToF) / Bk &FiL

The next application for eGaN technology in robotics is machine
vision.
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Lidar and Time of Flight (or ToF), give vision to robotics
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eGaN devices are leading this application and support both Lidar for
navigation and Time of Flight for collision avoidance.
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With eGaN devices drones can (build 1) see farther, faster and
better.
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GaN devices have benefits for both long range and short-range
solutions.
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(build 1) Long range lidar is used for navigation and can see targets
up to hundreds of meters. These systems require very short pulses, in
the nanosecond range, with very high peak currents, up to hundreds of
amps. This allows long and wide range and high resolution. Finally,
size is very small.
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(build 2) eGaN devices enable Lidar shorter pulses, because the rise
time plus the fall time is almost 100 times smaller than Si MOSFETSs.
Additionally, tiny eGaN FETs deliver very high pulsed current. This

makes eGaN FETs THE Lidar solution, as proven by their dominance in

Lidar applications at all the major players.
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(build 3) Time of flight (TOF) cameras, or short range lidar, need to
be very small, and tiny TOF modules have excellent range and

accuracy. Pulse currents are smaller than long range lidar, typically
less than 10 A,

RATIN TE] (TOF) S5 ML, B2 R B BOE R IA, A0 2/ N AL TORREE, B R
A R R BRI AR B kb r IR B KBRS O R A /N, d@E /N T 10 Al

(build 4) but the pulse frequency needs to be very high, tens or
hundreds of MHz, to guarantee high resolution at short distances.

BRI F AR H =y, LB LE IR, 4] DASEEUE B 2 I 0 AR

(build 5) eGaN devices are very small and monolithic integration
(build 5) can further reduce size, increase frequency, and reduce
cost.

eGaNgR I RST AR /N, i HoB 4R e FL g o] A — 24 /N RSE S i Ze A
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13



e EPC2034C

FET EPC2034C
41 laser B
/ Vpus = 150 V
Vps, 20
V/div e liaser peak = 221 A
Current t,, =2.89 ns
h— .
C—) & Optical t,,, = 2.94 ns

So here’s a real-world example using the EPC2034C. It’s 200 volt
rated, eGaN FET and it can conduct about 250 amperes in a pulse. But
it’s only 12 square mm in size, so it’s pretty tiny. You have a 221
ampere laser pulse peak. And it’s only 2.9 nanoseconds wide. So, it’s
under that three nanoseconds that we’ re talking about. And of course,
you can look at the optical power, we’ re measuring the return signal.
And it’s also under three nanoseconds. This is state—of-the-art
today. And as you can see, it is hard to achieve because you need
very low power loop inductance and very, very low common source.
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Now let’ s go to very high frequency. So here we’re delivering ten
ampere pulses for a short range system. But in this case, the pulse
width is down to 1.4 nanoseconds. Still delivering 10 amperes but
it’ s a five—nanosecond repetition which is 200 megahertz, so this
will give you a high resolution in short distances, better than
anything out there today.
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New IToF Driver

EPC9150 EPC9126 and EPC9126HC EPC9154
200V,>200A 100V, 70A and 135A (HC version) 40V, 10 A, 200 MHz

EPCRISG R EEFTE = M AR BB gerber BIRAIN %I

We also have demonstration boards to support ToF/lidar designs. The
EPC9150 is the one that I showed you earlier with the 220-ampere
pulse. It uses the EPC2034C, 200 V device.

PATH IR S FEToF /O TR I BT T 7N« EPCO1505] 2 2 B $& 21 1 A8 A
2202 B ki R FLER AR . % FH200 VAJEPC2034C.

We also have the EPC9126 and 9126HC for high current, which can go up
to 135 amperes. And our new board, the EPC9154, which uses the new
eToF laser driver integrated circuit and it can run up to 200
Megahertz, delivering 10 amps and 40 volts.

BATEIRAEF T K IR EPCI1 26 191 26HCH /R MR, & AT LLIA R 13572 8% . ibf
W T, EPCI154, ‘&8 T (e ToF O G UK S 2 AE A ML K, T DAFE 5534200
MHz N TAE. SEEL10Z2 85 /. 40 V.

Of course, like all EPC products, schematics, gerbers, and app notes
are available on our website.

9%, AGFTE BIEPCH= i —FF, AT b SR At B 7= i A G I EE ] . gerber
BRI FH 2B 1
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The final application for robotics and drones are the DC-DC power
supplies---
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(Build 1) For the 48V DCDC, the fact that eGaN 100V FETs have the
Best Figure of Merit for hard switching applications results in
higher power density & efficiency vs Si MOSFET.

%48V DC/DCRFH, 100 V [fleGaN FETIEREF <N b BA itk fe, BHiks

Si MOSFETAHEL, ‘B RT3 % B ALK 3 i

The DCDC is (build 2) smaller & lighter, (build 3)half of the
solution size and weight to deliver the same power vs Si MOSFETs.

This is due to 5 times smaller RDSon form factor & better FOM at 100

v

551 MOSFETAIEL, 36T AL HHIIDC/ DRSS B A, B2, R AR
BRA - HE BB R TR KRBT RS SAFEL00 VIR IFOMIT 61 ,

AN R /N

(build 4) The lower switching losses of eGaN devices enable higher
frequency to further reduce size.

eGaNa {FFIF SRAFAR RN, TSI TE i R L 3k — 2P RS

And finally, (build 5) eGaN devices allow higher battery efficiency
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that results in longer battery life.
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48 V/12 V. 1/16RR M a5 H 28

300W@ 25A
EPC2053 >95% efficiency @ 25 A
Scalable \ EPC9143 Vy=7.5V-64V
2-phase Power

tage * Vour=5V-20V

NG
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DC-DC in smaller robotics and drones generally operate from 48V, that
is 4x 12V battery packs in series. Vout is generally 12V. Size is
very critical and generally limited to < 1000mm2. Bi- directional
buck - boost design is often required to recharge the battery for
more autonomy.

NRIHLEE AANTE AHLIIDC-DCIE H 48 VigdT, Wl 24 hEei12Ve s . %
HEE— B2 Ve RSP RAEFEZR, —RIRHIEL000mn?. XA fE T+ %
Wi T2 am, DIESREEZHEFEN.

A reference design for a bi—directional 48V to 12V 300W converter is
available, the PN is EPC9143 and the application note is available.
TAHRME 148 V/12V300 WikHds 25 %1, PNJREPCI143, &ARHE
e o

The design delivers 25A and 300 W power with 96% efficiency. This
represents 33% higher efficiency compared to silicon solutions
XA IE2S ARI300 WIThE, XFAI6%. IXFWRE SEEMRTT FZML,
R T 33%.
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The design features an enhanced microcontroller that will enable
users to configure the design for a 300W buck, or modify for a 300W
boost or a bidirectional buck boost.

TR THEAA — MG R B s h g, T BRI TG E N300 WEER, BiiEek
9300 W R B A B %

The default setting is a buck 300W to 12V regulated output. However,

Vout could be set from 5V to 20V and Vin could vary from 7.5V to 64V.
T LB 2 B E300WE 12V it . AR, Voutm] A E A5 VEI20 V, T
Vinm[ BAIAT7. 5 VEI64 V.,

The switching frequency is 500 KHz that allows 300 W in the very
small 1/16'% brick format, which is just 33x23 mm2. This results in a
power density greater than 610 W/in3.

FFIRANH 500 KHz, FCEFEAER N1/ 1685 :UE #3832 B300W, /233 x 23
mm?. X FPEINFE L KT 610 Wind .

The design is scalable and more phases can be added for higher power.

RV ATY RN, R AN 2 ARG, Ao SEELE w2
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Heat transfer to PCB Ry, Heat transfer to top Si substrate Rg)c...

Even though our devices are very small, thermal is not a concern due
to the excellent thermal properties of our eGaN dies. On the left you
can see that the thermal resistance to pcb is similar to FETs.

RGBTSR N, BHTRATH eCaNts v BA H BRI HEAERE, BIbAk
NS NABME . A28, RAT LA B 2IPCB ISR S FETARLL o

However, on the right we are comparing thermal resistance to case
against the absolute best thermal package available for MOSFETs -
the Direct FET. The eGaN devices are 6 times better than the best-—
in—class DirectFET because eGaN dies can dissipate heat through the
pcb, top, AND the lateral sides.

SR, TEAIL, FRATELER 7 24078 i #ABH 5 R FH B R O E 25 BOMOSFET—
DirectFETHIINEH . eGaN#sfh LL FIZR B FIDirectFETLF64%, K veGaNits i i
DL APCB P T 3588 A T B4




SE4F B FL SRR

Si MOSFETs
Si MOSFETs

In comparison to silicon MOSFETs, eGan transistors improve the key
figure of merit, area x rdson, by 5 times at 100V. That improvement
results in smaller size and lower cost or lower RDSon in the same
size.

Additionally, the Figure of merit, RDSon x Qg, is also 5 times better
than silicon, resulting in lower losses.

Finally, zero reverse recovery and less switching losses allow an
increase in frequency for higher power density.

EHEMOSFETAR L, eGan iR 7E100V B FEZFOM CHITHIAN x Rygn O $EM T
5ffro XA RS T DA /N, BROARTEAR, B R R T S AR Y

RDS (on) ©°

BEAk, FOM  (Ryg (o x Qg) tHILEELFSAE, M SEIL AR I ThFE
B, FRARE A I OCHRE T DASR R AR . SO B S I T R
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40 ns Voltage
MOSFET eGaN FET

5 ns/div

Now this next topic is a question we get all the time due to the
super fast switching speed of eGaN devices---what about EMI?

P REES S TRANEFHWRIMIR A - H T eCaNgs AP CH E, EMIE
/) 9

L IHT

Gan Devices Improve EMI and there are several reasons for that---

(1) Lower parasitic inductance reduces ringing energy. By adopting
simple layout techniques, one can ensure significant reduction in EMI
generation that adds zero cost to EMI mitigation.

(2) Fast Rise/ Fall Time moves noise spectrum to higher frequency for
easier filtering. At higher frequencies, EMI reduction techniques are
more effective ensuring lower cost to implement.

(3) Finally, eGaN FETs and ICs have zero reverse recovery and thus
inherently generate less EMI energy in hard-switching converters.

Gan?S- Bt TEMI, X B JIANERK. ...

(1) AR Z 4 D T RS e . JE K i PR AR R AR, m] AR AR K e
J/DEMT, IXHE, FRIREMIFI AN E .

(2) PRI _E TS/ BRI ) e P A A2 BB AR, DMEE AR S E. 18
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(3) #xJa, eGaN FETRITCEATE MMM, [HILAEREIT OGH: e ds o B 4= U EMT

A SE=N o
R R RD

For more information on EMI view the How to GaN video on this topic.

RKTIMIFEZER, ENERTZIEN AT HGaN) M.

In summary, eGaN FETs and ICs are EMI compatible.
M2, eGaN FETHICZ&FAEMIH.
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Another important feature is the unprecedent robustness of eGaN
devices.

With a “test to Fail” approach to reliability testing, EPC tests
devices well beyond JEDEC to improve robustness generation after
generation. The test to fail report, Phase 12, is available on the
EPC website.

This report details how by employing a test to fail methodology,
intrinsic failure mechanisms can be identified and used to develop
physics—based models to accurately project the safe operating life of
a product over a more general set of operating conditions. This
methodology is also employed to consistently produce more robust,
higher performance, and lower cost products for power conversion
applications.

FACBKARAF I 55— A B RV B A P AR A AR 1
HERFERA REMRSME 7 KA B ESFEAT AT SN 0,

2B I L JEDECHRAE (2SR, A3 iy — AL ARE AR AR A 1 A 12
SR 128 B it T S I A 75 AT DAE B 2 W] (K R 4R 2
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100 VEIF= 5

1.5x1.5 mm 1.5x2.5mm 1.5x2.5 mm 2x3.5mm 2x3.5mm

1.3 x0.85 mm

EPC2051 EPC2052 EPC2045 EPC2204 EPC2053 EPC2218
Parameter | (@5 Ves) (@5 Ves) (@5 Ves) (@5 Ves) (@5 Ves) (@5 Ves)

&WWWpl 20 mQ 10 mQ 5.6 mQ 4.5 mQ 3.2mQ 2.5mQ |

Rps(on) Max 25 mQ 12.5 mQ 7 mQ 5.6 mQ 3.8 mQ 3.2mQ
Qg typ 1.7nC 3.7nC 5.9nC 6.4 nC 12nC 11.8nC
Qgp typ (1) 0.3nC 0.5nC 0.8 nC 0.9nC 1.5nC 1.6 nC
Qoss typ(1) 7.3nC 13nC 25nC 25nC 45nC 46 nC
Qgr typ 0nC 0nC onC onC 0nC 0nC
Area | 1.11 mm? 2.25 mm? 3.75 mm? 3.75 mm? 7 mm? 7 mm?
(1) at Vpg = 50 V

Here you see a full range of 100 V FETs from EPC with RDSon ranging
from 20 mOhm to 2.5 mOhm (build 1). Gate charge is very small, (build
2) from 1.7 nC to 11.8 nC, Qgd is also very small, for very low
switching losses, and Qrr is 0. The device area is ultra-small (build
3), from 1mm2 to 7mm2.

FEIXHL, VRAT LA B RS A 7] ()4 2251100 V FET, Ry o 70 I AL20
mOhm#2. 5 mOhm. M ELFFAEF /N, M1.7 nCHI11.8 nC, 1fj HQgdWIEH /)N,
SRR AR I R FE, QrroN0. 23T AR /N, M 1mm23)] 7Tmm?,
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3.3 mm x 3.3 mm

1.5 mm x 2.5 mm

(MOSFET Benchmark) (eGaN FET)
Parameter BSZ070N08LS5 EPC2204 EPC GaN FET
10 Vgs 5 Vs Improvement
Rps(on) typ 7.2 mQ 4.5 mQ 38%
Robs(on) max 9.2 mQ 5.6 mQ 64%
| Qe typ 15nC 6.4 nC 57% |
Qcp typ 5nC @ 40 Vps 0.9nC @ 50 Vbs 82%
Qoss typ 29 nC @ 40 Vps 25nC @ 50 Vps 14%
Qrr typ 29 nC @ 40V Vr 0nC Infinitely
Device Size 10.9 mm? 3.75 mm? 66%

Three times smaller, less losses, no reverse recovery, higher fg,

If we compare the performance of eGaN FET vs the benchmark silicon
MOSFET, the (build 1) RDSon of the GaN device is 38% smaller despite
the higher voltage rating of the eGaN device, (build 2) Qg is 57%
smaller, Qgd 82% smaller, and (build 3) Qrr is 0. Additionally, the
eGaN FET (build 4) is 1/3 of the size. Overall, eGaN devices are 3
times smaller, have less losses and no reverse recovery and enable
higher switching frequency.

UNFIRA K eGaN FETHIME A5 FEHEREMOSFETHEAT LA, R eGaNFR{: 40 1 i
I, AHGaNER A F IR g (o) 1N 7 38%+ Qg 157%. Qgd/) 182%, 1M HArr 0.

Ak, eGaN FETHJR <} &MOSFETHI1/3,

BRI, eGaNGHF I RSE/N T3 45 ST/ BeA AR, JF HT LSl
B IR o

28



200 VEIrZ 5

4.6 x 2.6 mm
3.5x1.6 mm 4.6 x 1.6 mm
2.8x0.9 mm 2.8x 0.9 mm
EPC2019 EPC2010C EPC2207 EPC2034C EPC2215
(CRALD) (@ 5V Vgs) (@ 5V Vgs) (@ 5V Vgs) (@ 5V Vgs)
Rbs(on) typ 36 mQ 18 mQ 16 mQ 6 mQ 6 mQ
Rbs(on) max 50 mQ 25 mQ 22 mQ 8 mQ 8 mQ
Qe typ [ 1.8nC 3.7nC 2.9nC 11.1 nC 10nC |
Qep typ (1) 0.4nC 0.7nC 0.6 nC 2nC 1.6nC
Qoss typ (1) 18nC 40nC 22nC 96 nC 68 nC
Qrr typ OnC 0nC 0nC OnC 0nC
Device Size [ 2.6mm? 5.8mm? 2.6 mm? 12mm? 7.36 mm?
(1) at Vps = 100 V

Here you see a full range of 200 V FETs from EPC with RDSon ranging
from 36 mOhm to 6 mOhm (build 1). Gate charge is very small, (build
2) from 1.8 nC to 10 nC, Qgd is also very small, for very low
switching losses, and Qrr is 0. The device area is ultra-small (build

3), from 2.6mm2 to 7.4mm2.

EIX L, ARAT LA BIE B AR A R51200 V FET, Ry TEHEIM36 mOhm F| 6
mOhm. MM FELEF AR /N, A1.8 nCEI10 nC, QedWAEH /N, SEELAERARMIIT 4

BiAE, AQrroy0. SHAFRIEAGE D, M2.6 mm? 2] 7.4 mm?,

29



EPCHI200 V5RES:4HI LB

Si MOSFET
Benchmark eGaN FET
9.9 mm x 11.7 mm 4.6 mmx 1.6 mm
Robs(on) typ 9ImQ 6 mQ 33% lower
Rbs(on) max 11.1 mQ 8 mQ 28% lower
[ Qctyp 65 nC 10 nC 6x lower |
Qe typ 8 nC @100V Vds 1.6 nC 80% lower
Qoss typ 162 nC @ 100V Vds 68 nC 58% lower
Qrr typ 309nC 0nC Infinitely lower
| Device Size 115.83 mm? 7.36 mm? 15x smaller |

15 times smaller, less losses, no reverse recovery, higher fgy,

If we compare the performance of eGaN FET vs the benchmark silicon
mosfet, the (build 1) RDSon of the GaN device is 33% smaller, (build
2) Qg is 6 times lower, Qd 80% lower, and (build 3) Qrr is O.
Additionally, the eGaN FET (build 4) is 15 times smaller. Overall,
eGaN devices are 15 times smaller, have less losses and no reverse
recovery, and enable higher switching frequency

R IRA K eGaN FET 1 B 5 FEREMOSFETHEAT HLHE,  GaNBRLEHIR g (o) 21N 33%+
Qgfk6/%. Qdf%80%, FIQrrH0.

AL, eGaNZs i IAARFR B /N 5A%

BRI, eGaNGF AT RST /N T 1665 BFEEE N A ARSI H T PASE
BLEE = T RAE
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SR B AR R T R

L EPC2102/3/4
% EPC2053 EPC2218
©
£ EPC2152
o EPC2045 EPC2204
EPC2052 §
EPC2106 ' EPC21601/03
Integration

EPC also offers a flexible portfolio for motor drives application.
Customers can select (build 1) discrete FETs, (build 2) integrated
half bridges, or (build 3) our new integrated solutions

B LR e m] IO FRLIKEN B SR I T RS I i AL . B R LRy
SEICFETS SRR a 1, SR A TE B R B AR D 5 5
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EPC2152

+ 80 V,y max
*15A @ 100 kHz
* 10 mQ

* 10 mm?2

The ePower Stage digital In and Power Out family simplifies design
and will further reduce size. The devices is very small, only 10 mm2,
and integrates drivers, level shifter, half bridge FETs and
bootstrap. The maximum input voltage is 80V and the maximum current
at 100 KHz is 15A.

ePower StageB (i NA T4 KAWL 751, FHEE— PR R, X
AEAEE N, HAA10mm?, FER TIRSNEs . HoPEHEs. FAFFETAIE 25 H
. e KM N80V, 100 KHz B i R HLA15 As
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eToF™ BOLIRBN AL A FE B

E N,
R
. w « 40 V. 10 A FET %
« I/ CSTEE M pH - EPC21601: 3.3V JEER A FHA
« EPC21603: LVDS iZ#5 i Fo A\
« JEEA T R A ot
« S E S A S
o JR IR IR B A 1 b AR AR
. B%{&Eszg 1.0 mm x 1.5 mm

A new laser driver IC family includes both the driver and the
integrated circuit in the same chip. It ‘s an integrated circuit that
takes those two components and combines it into one eliminating
virtually all of the inductance in the gate loop. The common source
inductance is reduced to just a few picohenries. You could replace
several parts with a single part. Of course, it’ s enhanced in
reliability because it’ s just one chip instead of many. You have
much smaller area and this chip it ‘s selling for less than $1 in
quantities of half a million or more. It is a 3.3 volt logic level

input and is capable of outputting 10 amperes in teeny tiny 1 mm by
1.5 mm format.

—ANEIEO IR B A ICRFIE R B S IRE S MR . Xt — M
RS, EARFER A IO S O, THER TR LR  HE . SRUR
HLBA D B R AT LR

PRATBL A e B LA et 4R, Ry EEtEthageg 7, BOveE R2—
NG FMARZ R
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XA BT AR N, e AL E NS0 AN DL _E I AN E RN AN B 13E T,
THZEE TR ANS. 3V, gekH 10287 ER, RSHMOCNT mm x 1.5 mm.
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« EPCHIEMWE R LILT B/, ER, RAEKE BRSNS
- HALIEZhEE  : B BR. BEH
- HLELE . BFREE. B, FiENH
« DC/DCER¥E : BHPNERER

o FEMIFIIRYs (o) &AE T, EPC BOEALEX (eGaN) 234
- /MR
« FFRBIFEHEK
- BERAKE
o MRS TR IR

SRR R BR DT R T BTt BBE— B4/ RS AR R

In summary, (build 1) EPC devices enable smaller, lighter, and higher
precision robotics and drones. The motor drivers are smaller,
lighter and more accurate.

SFERUL, EPCHIEALER A hRe e SLIL T /. B4R H B 3 Sks FE L8 AR
MWL, HENLIRSEE AT LATE /N, AR, SR .

The lidar systems see farther, faster, and better and the power
supplies are smaller and more efficient for longer battery life and
range.

%?’Z?Wc%iﬁ?ﬁ&%1$%E@?ﬁ%%§i$%é}iﬂU\%?%Eizi\ B, BHIEMT, i H
HYEEE /N, BE R, AT RE K Lt A Ay AL

(Build 2) Given the same on-resistance, EPC eGaN devices are
smaller, have lower switching dissipation, do not have no reverse
recovery, and are more robust that silicon MOSFETs.

EMFER FEAT, eGaNasfFE /N, FHFRUFEHEAR. %A RMWKE, mHL
FEEMOSFET B8 "2 [ .

Lastly, (build 3) GaN integrated solutions simplify design and




further reduce size and cost for all of these applications.
e, BALBEE R IR R Rk T Wit #E— 2B/ IR S N G R <)
AFEAR A
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For more detailed information about GaN FETs and ICs, please see the
3rd edition textbook, GaN Transistors for Efficient Power Conversion
or view more videos in the How2GaN series.

And for more information on eGaN FETs and IC products and evaluation
kits, go to epc-—co. com

A RBMNB I G 8 AR BB R BE 2 VRS S, IR S G 2 =R
(RIS IEE — w3, BOWEHow2GaN# 41 fIAIL .

MEZ KT eGaN FETHIICH= i~ P EMHRIME S, WEVinepc—co. com. cn.
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