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The benefits of GaN in lighting applications

Benefits of GaN for lighting applications

« Reduced power losses
« Smaller luminaire form factor
* Improved reliability and lifetime

« Cost-effective system design

Why GaN is worth it for LED drivers

« 2-3% efficiency improvements vs. Si-based solutions

« Possibility to double the power density even for <300W
+ Better PF and iTHD%

* No heatsinks and cooling fans required for <300W

« Enhanced ROI through energy savings
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GaN LED drivers

Where GaN really adds value in lighting power supplies

Topology qualit recommended'? Key GaN benefits Notes Vs Si

PFC
10W-50W  Buck, Flyback Indoor lighting ~ required
above
25W
Flyback/ HPF Commercial panels, PFC
A0 S0 Flyback + Buck downlights required
PFC+LLC, .
LaObin | FIRCHZSn AEEs roocﬁi[riT;-“i%thétrial rePlIJ:i(r:ed
300W PFC+Hybrid Cegi’“n it g
Flyback, PFC+ACF 919
300W-  PFC,Inter. PFC, ﬁgarﬂé“ﬁ? 'r'gir:s’ rePEife .
1000W  LLC+buck, LCC - 1ghting, g
stage lights
Interleaved PFC High bay lights, UV FIEC
> 1000W . 1Igh bay ights, required

LLC+Buck, LCC lights, projectors
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Cost and
Not complexity Use Si MOSFE Ts; GaN only for
recommended outweigh the  niche, ultra-compact premium lamps
benefits
: Marginal efficiency = Consider GaN only where driver
Optional : : ) : :
and size gains height/volume is very constrained
nggr:tre?fﬁg\lfvaenrcy, OPEX savings in
Recommended ol outdoor/professional lighting can
density, reduced
offset GaN cost
thermal stress
Large loss :
Strongly reduction. thermal Often enables smaller heatsinks,
recommended quieter/no fans, higher reliability
advantage
Maximum : :
Best fit efficiency, GaN well suited to high-power,

thermals, EMC high-duty professional systems



New 700V ST OmniGaN™ features




700V ST OmniGaN

Self Protected E-Mode GaN HeMT with Wide Gate Input Voltage Range

Key features:
» E-mode GaN with integrated Gate Clamp

= Wide 10V to 24V Gate input voltage range, compatible with
standard Si/SiC drivers

» [ntegrated Miller Clamp

= Paralleling Capability

= Adjustable turn-on and turn-off Slew Rate
= High Frequency operation up to 2 MHz

= DESAT, UVLO, and OTP protections

CONTROL = 700V GaN HEMT with 15 mQ 25 mQ
LOGIC 55, 77 mQ

42 mQ .. .32 mQ

_typ» _typ, _typ _typ,

_typ

Applications:

» High-Power Switching Power Supply
KELUIN[I] / = AC-DC, DC-DC, DC-AC Converters
{} = Solar Micro Inverter, Motor Drive, OBC
| SOURCE
- v &
TOLT QDPAK



Driving STOMNIGAN

« STOMNIGAN is driven by any driver
having a driving voltage (Vdrv)
between 10V and 24V. Internal circuitry activation
Vdrv (10V to 24V)

* Negative supply is not necessary

» Two resistors, RG_ON (10 Q to 33 Q)
and RG_OFF (2 Q to 10 Q) adjust
drain slopes

VG

. VG, THF

VGS !
(Intenal) E
//V

b
s
-

_ ~ dV/dt on /
Miller clamp is turned off /

Gate clamp is turned on u >

| Gate clamp is turned off Time
Miller clamp is turned ON

Driver
(Controller

dV/dt off

Driver
(Controller




STOMNIGAN Miller Clamp

 Miller clamp consists of an internal 0.5 Q N channel
transistor that forces the internal VGS to zero in the
following conditions:

* VG < VG, THF — avoiding insufficient driving

* Protection (OTP / Desat) triggering — to safely force
GaN off

» Excessive drain dV/dt — to avoid induced turn-on
when a half / full bridge configuration is there

Standard solution: No Miller clamp or external MC FET,
turn on of high side GaN induce low side GaN turn on at
steep dV/dt.

STOMNIGAN: integrated Miller clamp ensures a stable turn-off state even
in presence of dV/dt induced oscillations

1S7; °



DESAT protection

- STOMNIGAN embeds DESAT ‘
protection that forces the GaN off with VG

Miller clamp on if VD surpasses |
VD,DESAT value. !

* Protection remains latched until VG is
pulled down vGS

(Intenal)

\/

\/

» Protection is effective against
overloading or short circuit (reaction
time ~ 300”3) _________________ I _____________________________ I _____ ] YD,DESAT

Time

Normal | Overload Short

operation ) circuit

\— —— —




STOMNIGAN OTP

« STOMNIGAN embeds Over
Temperature Protection (OTP) that VG
forces the GaN off with Miller clamp as
soon as GaN temperature is
measured above Tqp (160°C typ).

\/

 Protection remains latched until the VGS
(Intenal)

temperature decreases by at least , >
Thys (20°C). ' :

« The GaN switching activity is enabled Temp
again at first valid rising edge on VG.
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Driving ST OmniGaN™




Driver selection for STOMNIGAN

« STDRIVEG600 - useful to interface microcontrollers
or digital outputs with STOMNIGAN in medium/high
power half bridge topologies.

* Very simple bias design including integrated bootstrap
diode

» Very robust operation thanks to floating low side section
and powerful drivers

« STGAP2/ STGAP2D - useful to interface
microcontrollers or digital outputs with STOMNIGAN in
very high-power half bridge topologies where
galvanically isolated driver section is required

» Galvanically isolated drivers

« Wide range of output combinations

"I 12



Smarter solutions for high power topologies

Isolated drivers required when Vbus > 520V (functional isolation)

Viso_H+ l VBUS .
= ST OmniGaN
=
HS S .
Analog ) :
Veom_H controller with IS INE
| integrated gate =,
Only a positive Viso_L+ driver T § ’
driving voltage is x x '
sufficient. > LS —
simpler bias Veom L LOAD

PWR_GND

« ST OmniGaN integrates local protection and operates with unipolar driving only.

« While the driving inputs still require a high source capability driver, a simple HI/LO side Driver IC
can be used, simplifying the overall design.

"l 13



ST OmniGaN Use in PFC applications

With L4985A/B CCM PFC controller

AC IN VOouT

_ _ Lp . @
" M | — B %Rﬂ} . *» STOmniGaN driving voltage and
: 1 v Cou| —4 network
H . ., T 37% L - same as the one used for
[} ! 2 MOSFET
o RO — « unipolar PWM (0 = off, 15V =
T P 77 ON)
 Ron=150Q, Roff=2.7 Q
L4985A/B .
VD S vy U { s « Kelvin source pin collects ground
<} I signal (yellow triangles) creating
H cowr %IHNR_@% ground star with GaN source net

|1
Lreiry

Application schematic with L4985A/B PFC controller ”



ST OmniGaN Use in 2SW-Flyback applications

With STCHO03 QR flyback controller + gate pulse transformer

[ﬁ VDD

04|

. |n' .
T D3 ., R4 . R6 . | —
 RZCIZCD_Winding 1| Ko2 T AN AN S et [ ;
ZCD% R base _| :-|“"“ H l
" - : D5
ooy AR S
STCHO3 B 0
1 . D4 R5 R7 1
FB T%FJO M SO . —— Cout—~ RLoad
il /3 D1 N . Rbase ‘ &
GND CS I J ‘ [o=e] |~ o
et — [&=1 .
7 | e HHEH ]
-+
L

« STOmniGaN driving voltage and network

13V PWM generated by STCHO3 controller

Totem pole driving pulse transformer +7.5V/-7.5V
Pulse transformer turns ratio Np/Ns1/Ns2=1:1.4:1.4
Unipolar PWM (0 = off with PNP, 10V-20 V = ON)
Ron=12.7 Q, Roff =2.7 Q

‘_Yl « Kelvin source pin and gate pin connected to secondary winding of pulse transformer 1



240W LED driver with ST OmniGaN™




240W OmniGaN LED driver

CCM PFC + 2SW-Flyback DC-DC

Specification

Input voltage 95-305VAC

Line frequency 50/60Hz

Output voltage 15-48V

Max output current 5.5A

Nominal LED current 9A

Minimum LED current 0.2A

Power density ~25.4W/inch*3

PCB dimensions 97x55x28 mm(LXWXH)
Enclosure type Sealed

Cooling No fan or heatsinks
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120VAC & 277VAC- 48V/5A output

Input Waveforms
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120VAC, 400V DC bus input full load:
CH1 ( yellow, input current); Ch2 (purple) input voltage

48V Out PF Curves
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277VAC input, 450V DC bus full load:
CH1 ( yellow, input current); Ch2 (purple) input voltage

48V Out iTDH% Curves
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Test results: efficiency
95VAC, 120VAC, 240VAC, 277VAC input

48V Output Efficiency Curves

36V Output Efficiency Curves

—e—95VAC —e—120VAC —e—240VAC 277VAC —e—95VAC —e—120VAC —e—240VAC 277VAC
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Components temperatures
Open frame thermal test — Tamb=25 C

PFC components ZSW- Fbeack components

Flyback OmniGaN Transformer core:
68C; wmdmg 78.4C

PFC inductor PFC inductor
@ 95VAC input @ 277VAC input Flyback SR FET
48V/5A out 48V/5A out @ 440VDC input

"l 48V/5A out 21



Average efficiency

Average efficiency comparison with Si FETs for 48V, 36V, 28V, 15V

120VAC Input - Average 240VAC Input - Average 277VAC Input - Average
Efficiency OmiGaN Vs Si Efficiency OmiGaN Vs Si Efficiency OmiGaN Vs Si
EOmniGaN ®mSi mEOmniGaN mSi mOmniGaN = Si
__ 96
< o S ot X 95
593 3 94 3 94
g o2 g 93 39
S 91 & 92 & 92
E 90 LU 91 91
j & l e |
< 88 o 89 )
2 2 Z 88
< 36V 28V 15V o 36V 28V 28V
Output Voltage [V] Output Voltage [V] Output Voltage [V]
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Conducted EMI test

120VAC - 48V@5A load — pass with good margin

FEE'CII'NTI]III---IIIIII--
Eﬁ!ﬂruln—---ﬁlnl--

Freg
"li 9 lH..
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Conclusions I

Peak efficiency with ST OmniGAN 55mQ

Size Savings and reliability as it can be used with no
Cost heatsink, standard analog controllers, and has
Reliability |ow operating temperatures

Rl WwiAHIgher average efficiency compared to Si solution

Small form factor
Cost-effective BOM Key benefits of the 240W OmniGaN-based
Simplified use LED driver solution
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Our technology

starts with You
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