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B ¢: More Screen, More Battery... GalNFast™
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B 5: More Power, Faster Charge  GalNFast”
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OEM Charger Power Q2 2020
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Vivo’s Super FlashCharge 120W technology, 2
claims 100% charge of a 4,000 mAhr phone battery
in just 13 minutes.
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Apple Si 18W
42 x41 x 27 mm

=47cc,60g
(fixed AC pins)
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key GaN 27W
36 x36x32mm
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70% more Power for Size
(1.7x W/cc)

GaNFast™

Apple Si 61W EGGTR@NIC
73 x73 x 28 mm Eggtronic GaN 65W
=149cc, 193¢ 68 x 50 x 19 mm

=65c¢c,90g

140% more Power for Size
(2.4x W/cc)
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Xiaomi CEO: “How tiny is this GaN charger?” Xiaomi CEO: “This GaN charger is extremely small & efficient?”
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USB-C #1 up to 65W
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HyperJuice 100W:

2C+2A, Baseus120W: 2C+A AUKEY Omnia 100W 1C, 2C World’s Fastest Laptop:
C1, C2: A1, A2: UsB-C1,-C2, A (104cc, 112cc) Asus ProArt StudioBook One
150 cc 154 cc NVIDIA Quadro RTXTM 6000
World’s smallest 100W World’s smallest 120W World’s smallest 100W

3-output World’s Smallest 300W Adapter

4-output
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@ E-Mode GaN L&

Output Capacitance
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@ E-Mode GaN [z |7] $ii#

GaN Transfer and Reverse Conduction Curves
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Fig 5. Source-to-drain reverse conduction voltage
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Drain Current (A)
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GaN Physical Performance
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Panasonic (Tn(ﬁneon The only fully-integrated
single chip solution
s2¢
Need special gate driver to
drive sensitive GaN input
' 7 oower
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Need extra Si FET
in ‘cascode’ configuration

Si controller/driver
+ Si FET cascode
+ GaN dMode FET



™, eMode Vs dMode GaN GaNFast™

b

dMode GaN Technology eMode GaN Technology

=D \

|_
s T0-220 Package
* Depletion mode GaN with Silicon FET Cascode * LowQ,
* Silicon FET gate easy to drive  Easy to package and low package inductance
* Complicated multi chip package * Good dv/dt control with gate access
* Prone to oscillations and instability * No reverse recovery loss
* No dV/dt control * Requires careful gate voltage control

eMode GaN FET gates can be easily damaged by voltage or current spikes
- Integrated Gate Control offers the most promise in terms of realizing the full potential of eMode GaN
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@ BAHEINZIC . GaNFast™

* Monolithic integration, 650V DC IN(+) —¢ <Y Y o B9 DCOUTH)
* GaN FET
* GaN Driver
* GaN Logic
e Mass production since Q1’18 #
* 120,170,300 mQ in 5x6 & 6x8 mm QFN
e— DC OUT(-)

5x 6 mm QFN
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@ £ IR ET GaNFast™

Wide Range V
! BE VYoo Total layout flexibility

10-30V
( ) _  / & simplicity

Under voltage lockout protects the
driver & FET when full power supply
is not available

Regulator ensures
Vs within SOA

Gate protected from external noise

PWM Hysteresis for (Not pinned out of package)

noise immunity

No inductance or
ringing in gate loop
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@ Clean, Controlled FET Gate GalNFast™

* Discrete driver

* Gate-loop inductance
creates overshoot
(even with good layout)

* Reliability concern

e GaNFast Power IC

* No gate loop parasitic
e Clean and fast gate signal
* No CdV/dt turn-on

 No IV crossover turn-off
switching losses

File | Edit | Vertical | Di«gité[ | HcrizfAcq| Trig | Disphty| Cursors | Measure | Mask | Math | MyScnpe| Analyze | Utilities | Help ‘n

_________ 41 av .
Undershoot

Lapo: fr e e e |

@D 2.0V/div 50.0ns/div 5.065/s 200.0psipt
&3P 20V 50.0ns S—

264 acqs RL:2.5k
Auto  October 26, 2017 14:08:18
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@ Half-Bridge GaNFast Power IC GaNFast™

23 21 20 1314 15

r ********* — e e e ey — e e
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* Monolithic integration, 650V i
e 2x GaN FETs | STRAR

e 2x GaN drivers
e GaN Logic (level-shift, bootstrap, UVLO, shoot-through, ESD)
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@ dv/dtR] 2, & TILALEMITERR GaNFast™
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dV/dt controllable from 100 V/ns to 10 V/ns
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GaN FI LS5 B IR 14 HE FR 2 M

IPL65R130C7 Infineon
NV6127

Navitas

Vo lo Po Pin Eff Thermal

IPL65R130
C7(130mR| 90V/60Hz 19.98 3.252 64.97 70.36 92.35% 97.5

)

230V/50Hz 19.98 3.252 64.97 69.8 93.09% 119.6
Vo lo Po Pin Eff Thermal
NV6127 | 90V/60Hz 19.98 3.252 64.97 69.73\ 93.18% 73.1°C
230V/50Hz 19.98 3.252 64.97 68.91 L 94.29% 94°C

20V/3.25A=65W#j
EENIEe Is

REHET

N/

|
FOTRIC

FOTRIC FOTRIC
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(§) GaN Fl ZEFE 500kHz CrcM PFC (IR GanFast”

Crl\/ﬂﬁﬁ a, Cossle | Cosslt S 100 Navitas GaN Power IC 278kHz, 61°C
r) r) > 98 5x6mm QFN, 160mQ —H
120V, = 167-230kHz S 5 o 450KHz, T0%C —— —
Navit 5x6 160 2.5 30 50 2 ./-.—— 278kHZ, 86°C
avitas X . e
° 220VAC = 230-500kHz - - w o4 Si Superjunction ‘CP’
Si CP Series 8x8 180 32 69 180 >D 92 8x8mm QFN, 180mQ
3 90
Si C7 Series 8x8 115 35 53 579 3
Q 88
GaN >50 nfa >10 >2x  >10x 86
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%0 455kHz, 160°C !
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Navitas
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\ J

I e _
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- GaN HF (61°C)
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_@ X QR vs. ACF & Si vs. GaN

Efficiency
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—e— T =5 ACF GaN

—m— 5 ACF Si

~+- F51 QR GaN
- o~ {5 QR GaN
- |- {3 QR Si
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@) B EREEREH GaNFast™
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Skin Depth vs. Frequency
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§) BT EREEER GaNFast™ =
o« BB A FE L T =L

Low Loss High Frequency
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Switching frequency f=1/T: f, > f,

Case 1
Base line
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Higher speed
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Mag/V

Mag/V
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. T

Edv/dt, di/dtfEFEF S nE

NI Sallilb ey

Magnetic Coupling A 8 A

EMI Filter
yﬁyﬁﬁ ____________ -I I-QAB- ___________

Electrical Coupling

o T - T

37



Q) GaNF i B REMIVE B ZE 5 GaNFast™ -
°%ﬁﬁ%§ﬁ’f§%ﬁ$ﬂ%, o B HO Z2 5 R R T ] 9k
/N
s R E B BRI ERINE SR

Fl
Lo 0 = G =
35A &
\ - ¢ : o
RO | d 7 &4
LN S |3 BDI EC2 #r [+ O34
i 3 3 s clzaGraoet] | == == =15
By = | 7 =l = Bk B
0 R[5 A | 5 [D2] 55
] S L7 ’ 3| 3 2 322
= 4 1 2l 2 i e
1/”—/
N
B2
— ™ ZADGP406L = =
PGNDI PGND

38



LER S SdiRPE
7N\ a. AR 7N\

o JRIAFIRPEIEVds

o RGN R I 2 B 12 i
JR B B A LA

e WY, FRIASGRHLZ T, HE
BT, BFAEHSEOR, PR
E M5 8 2 B

B JREMIVE X

i==}

v

N RIPEE

GaNFast™

39



SR R EREAR R AR

o JLEEIRXTVH B REI T A
o ERSZERH, 1J§ECsaux FINaux = Iem23kHEE Icm1
2, SGEHBSA, FMES, BENRTELRE, BEREELARTEHESE

- EARSEHt

N

A

i :I
IC"1

>
L

PN
1 U™

3R VH?

)

@ GaNE M EEIFEMIVEZE GaNFast”

SR

I
® Py ' I n
Ne Ns MNaux -1
P ®
=_AUX

40



2

GaNFast™

B JREMIVE =5

ACCURATE TECHNOLOGY CO., LTD.

F1,Bldg, A, Changyuan Mew Material Port Keyuan Rd,
Science & Industry Park,Manshan Shenzhen,P.R.China

Polarization: Vertical
Power Source: AC 230VW/50Hz

Date: 2019/M12/M16

@ GaN,

ATC)

Job Mo MNAVITAS #407
Standard: ENS5032 CLASS B

Site: 2# Chamt

Tel:+86-0765-26502
Fax: +B6-0755-2650

Test item: Radiation Test

Temp.{ CMYHum. (%) 23 C/48 % Time: 17:04:35
EUT: Engineer Signature:
Mode: FULL LOAD Distance: 3m
Model: 100W 20V A  2#

Manufacturer:
# EYiEk RCD® S50R+4 R b b s

Note:
oo o wV e
Tt 1 e —
(=] e e
S0
40
30
20
10
s ; R : i i ; I
30000 50 B0 ¥O B0 300 4100 500 G600 TOO 1000.0 &
Freq. Reading Factor Result Limit in Height | Degree
e (MHz) (dBuV/mM) (dB) (dBuW/m) | (dBuW/ .;d% Detector | “cm) | (degy | Reme™
1 582030| 47.68 -14.59 33.09 400¢ | -6.94 | peak
2 300.3672| 42.60 -10.29 32.31 47.0p [-1449] peak
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