ALPHA & OMEGA Application Note
SEMICONDUCTOR MOS-015

300 W Gaming Power Adapter with AOS AlphazZzBL™, aMOS5™, and AlphaSGT™ Technology
By Miles Lin and Peter Huang

Introduction

A high-efficiency universal offline power supply is widely used in many applications, such as notebook adapters, LCD
TV, ATX power, etc. With the advance in technology, the power demand for consumer electronics is getting higher and
higher. In order to satisfy the 80 PLUS certification and achieve high power density, the efficiency improvement of power
converters becomes critical in the selection of components. For instance, a typical cost-effective resonant power supply for
a 100 W~300W notebook adapter consists of a boost PFC and an LLC converter (Figure 1). To achieve 80 PLUS Titanium
efficiency, at least two issues need to be considered, which are the conduction loss of conventional bridge diode rectification
and the converter light load efficiency. An AOS solution for a 300 W gaming power adapter is implemented with the AOS
AlphaZBL™, aMOS5™, and AlphaSGT™ techniques as an example.

In this application note, we will make a comparison between different semiconductor products and the AOS solution to each
stage of the converter, including the AC-DC rectifier, boost PFC, LLC resonant converter, and the secondary synchronous
rectification. In addition, to demonstrate a higher power density solution, the thermal and efficiency performance comparison
were made and revealed the switching waveforms with different parameters of MOSFET in this document.
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Figure 1. Circuit Diagram of AOS 300W Gaming Adapter Solution

Table 1. Circuit Specification

Specification Value
Input voltage 90Vac~264Vac
Input frequency 50/60Hz
Output voltage and current 20VDC / 15A
Output power 300W
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AlphazBL™
Active Bridge Rectifier Stage

In a conventional PFC circuit, the bridge diode rectifier takes a large portion of system loss due to the typical 1V forward
voltage and two diodes in a conduct current path. Even if a well-designed PFC stage could achieve 98% efficiency, the
loss of the bridge diode rectifier limits the overall efficiency of the power converter.

AOS AlphaZBL™ technique is a cost-effective solution that the self-powered IC, AOZ7200CI, can control the external
N-channel MOSFET to replace the diode as active bridge rectification. The AlphaZBL™ board kit is implemented with the
control IC, AOZ7200CI and the aMOS5™ MOSFET, AONV088A60, which has low Rpg(on) and low V. See Figure 2 and
Figure 3 below.
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Figure 2. AlphaZBL™ Application Circuit and Board Kit

ACL

R1 UL R2 U2
NC  AOZ7200CI ) Q1 NC AOZ7200CI o) Q2
4 3 MOS_N 4 3 MOS_N
cAT  NCHX J DFN8X8 caT  NcX J DFN8X8
T veel2 T vool2
c1 Onnn c2 O0nnon
NC S AN Gate+ | 11 NC S AN Gate—+ | 11
~ ~
cs cé
1uF25V 1pF25V
R3 U3 R4 U4
NC  AOZ7200CI Q3 NC  AOZ7200CI Q4
4 3 MOS_N 4 3 MOS_N
CAT  NC-X J 5 % DFN8X8 CAT  NC=X J 5 % DFN8X8
p— 2 p— 2
c3 vee O nunwn C4 vee QOnunwn
NC
NC 5 AN Gate[ ou 5 AN Gate|
~ ~
ACN c7 cs
1uF/25V 1F/25V

Figure 3. AlphaZBL™ Circuit Schematic
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The power dissipation of the diode is:

P =V, x |

con.ZBL.diode

2
avgzBL T R, Irms.ZBL

Where Vg and Rp are the forward voltage and the equivalent series resistance of the equivalent diode circuit.
The conduction loss of MOSFET is:

_ 2
- Irms.ZBL X R

con.ZBL.mosfet DS(on)

Typically, we can easily calculate the efficiency improvement of the active bridge rectifier from the above equations. However,
the forward voltage and resistance of the diode change along with the temperature and current of the diode, and the
on-resistance of MOSFET varies along with its junction temperature. As shown in Figure 4 and Figure 5.
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Figure 4. Typical Forward Characteristics Figure 5. On-resistance vs. Junction Temperature

(Ref. GB806 Datasheet)

The power loss comparison is calculated as shown in Figure 6, assuming the same operating temperature. Because of the
opposite temperature coefficient between diode and MOSFET, the high-temperature operating condition will degrade the
benefit of efficiency improvement in active bridge rectification. Thus, the MOSFET selection for an active bridge rectifier is
considered the smallest Rpg(on) to ensure the smallest conduction loss and temperature rise. The switching loss of MOSFET
can be ignored due to the low-frequency condition.
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Figure 6. Power Loss Comparison Under the Same Junction Temperature

AONVO088A60 with typical 75mQ on-resistance is used. A comparison between the AlphaZBL™ solution and conventional
bridge diode rectifier was made. In Figure 7, the efficiency curves of the total supply show the AlphaZBL™ solution has
better efficiency for the whole operation range. In addition, the thermal performance is good instead of a bridge diode
rectifier (Figure 8). The heat sink is removed in the AlphaZBL™ board kit; hence, the volume of the power stage can be
further reduced.

Rev. 1.0 May 2022 www.aosmd.com Page 3 of 21



ALPHA & OMEGA

SRR Application Note MOS-015
115Vac / 60 Hz 230 Vac / 50 Hz
96.00% 96.00% 95.17%
94.88% S 94.93%
95.00% 94.58%, 94.42% 95.00% -— .
® ° 93.80% U ®
S . 94.49%
94.00% \ 04.00% 94.72%
& 93.11% ® ° oy 94.43%
[} . \ [9) 92.75%
‘S 93.00% ® 93.69% 93.60% ° 'S 93.00%
= 93.07% E= ®
] w ®
92.00% o 92.00%
92.18% 92.30%
91.00% === AlphazBL™ 91.00% === AlphaZBL™
«=0==Bridge Diode «=o==Bridge Diode
90.00% 90.00%
20% 30%  40%  50% 60% 70% 80% 90%  100% 20% 30%  40% 50% 60% 70% 80% 90%  100%
Load Load

Figure 7. Adapter Efficiency Comparison by Replacing AlphaZBL™ and Bridge Diode Rectifier

Table 2. Efficiency Comparison Details

Input voltage Parts 25% Load 50% Load 75% Load 100% Load Avg
AlphazBL™ 93.11% 94.58% 94.42% 93.80% 93.98%
115Vac/60Hz - -
Bridge diode 92.18% 93.69% 93.60% 93.07% 93.14%
AlphazBL™ 92.75% 94.88% 95.17% 94.93% 94.43%
230Vac/50 Hz , .
Bridge diode 92.30% 94.43% 94.72% 94.49% 93.98%

No heat sink

AlphazZBL™ (56°C)
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GBUB806
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Figure 8. Thermal Performance at 115Vac and Full Load
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For 75~300W applications, the BCM/QR/DCM boost PFC can achieve better efficiency and low cost than the CCM boost
PFC. In addition, the valley switching or ZVS operation can reduce the turn-on switching loss of the boost switch. But the
high ripple current makes the converter has a high peak current when turn-off hard switching and the conduction loss
penalty of boost switch. Hence, the turn-off and conduction losses reduction will be significant considerations for

high-efficiency design.

The circuit schematic of the BCM boost PFC with valley voltage switching operation is shown in Figure 9. The aMOS5™
MOSFETs, AONV110A60, are connected in parallel as the main switch of boost PFC. The design consideration of the
boost PFC converter will not be discussed in this application note and will only describe the loss of MOSFET.
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Figure 9. PFC Circuit schematic
The turn-off loss of MOSFET is:
Poff.PFC.mos - VO.PFC x IPFC.inpk.avg x toff.mos X fs.avg
The average input peak current and the turn-off time are given as:
442 x PO.PFC
PFC.inpk.avg - X
n T Vin.(ac)
~ Vds i V.
t R x C ( miller ) + R x C X |n ( miller )
off.mos g rss g iss V
miller th
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The average switching frequency and turn-on period are:

T V.
f =1 1 (1— ‘Ex in ac) sine)de

s.avg
s 0 T

on.PFC VO.PFC

Ton.PFC = n x V. 2

In addition, the measured turn-off loss includes the energy used to charge Cyy and Cys. Therefore, the high Egss can help
to reduce the actual turn-off loss of switches.

E

off — Eoff(measured) o Eoss

On the other hand, the actual turn-on loss needs to plus the measured loss and the energy used to discharge Cyq and Cys.
Thus, the low Eggg at low voltage can help to reduce the actual turn-on loss when valley switching.

= =E

0

+ EOSS

on(measured)

Conduction loss of MOSFET is given as:
P = I 2 X

cond.PFC.mos rms.PFC.mos RDS(on)

rms.PFC.mos PFC.inpk X 6

| — i _ 4& X Vin.(ac)
I V

0.PFC(dc)

| _ 22 x PO.PFC

PFC.inpk n

in.(ac)

Where,

n = Efficiency of PFC converter
R,= The sum of internal and external gate resistance
V__ = Miller plateau of MOSFET

miller

V,, = Gate threshold voltage of MOSFET

In the PFC stage, the aMOS5™, AONV110A60, is used and compared with the other two manufacturers’ products.
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Table 3. Parameters Comparison

Parts AONV110A60 Competitor #1 Competitor #2
BVbss (V) 600 VGSz(.)rV_’ IZD;SSO WA, 600 Vgs=0V, Ip=1mA 600 Vgs=0V, Ip=1mA
=
VGS(th) (V) 3 VDS=5V, |D=250 }JA 3.5 VDS:VGS| |D=O41 mA 4 VDS:VGS| |D=250 }JA
Ros(on)max (MQ) 1O | Ves=10V,Ip=19A | 125 | YOSTLB SRR 137 | vs=tov.lp=105A
=
Ciss (PF) 4010 1544 1515
VGS=OVv VDS=1OOV, VGS=OV, VDS=4OOV, VGS=OVv VDS=1OOV,
Coss (PF) 105 f=1MHz 26 f=250kHz 128 f=1MHz
Crss (PF) 12 7 4.2
Rg (Q) 55 f=1MHz 7 f=1MHz, open drain 1.5 f=1MHz, Ip=0A
Qgs (nC) 28 | \pg=480V, Ip=19A, 8 Vpp=400V, Ip=8.2A, 72 | ypp=480V, Ip=25A,
di (nC) 24 VGS:].OV 11 VGS:O to 10V 16 VGS:O to 10V
Qq (nC) 78 36 33
Vps =50V 1.28 1 2.84
(@ turned-on) ' 33 8
Vpg =250V
Eoss(#) (uJ) (@Dtirned-on) 4.0 2.4 5.4
VDS=4OOV 7.7 2
(@ turned-off) ' 3.89 8.23
Rithc (C/W) 0.2 1.13 0.83
Rinsa (°C/W) 40 35 45
Note:
(#) measured results
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It can be found that the aMOS5™ has a small on-resistance to reduce the conduction loss. The low Eqgg at low voltage can
help to reduce the turn-on loss for valley voltage switching operation. The Eggg at high voltage increases higher, resulting
in the reduction of the turn-off loss. The AONV110A60 has the smallest junction-to-case thermal resistance that has better
heat dissipation. These features make aMOS5™ suitable for zero/low voltage turn-on and high current turn-off applications.
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Figure 11. Capacitance Curve Comparison Figure 12. Transfer Characteristic

Figure 13 shows the turn-off waveforms, and Figure 14 shows the turn-on waveforms at different operating conditions.
Because of large Cpss, the AOS solution has lower dv/dt at both turn-on and turn-off operation. In Figure 14, Competitor #2
has a larger valley voltage at low-line 115Vac condition because the Cqgg suddenly increased around 50V (Figure 11). At
high-line 230 Vac condition, the delayed turn-on occurred in the AOS solution due to larger C,s5 than others. However, the
Coss characteristic helps to slow down the drain-source voltage charging, and the valley voltage has slightly increased at
full load conditions.
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Figure 15. Adapter Efficiency Comparison by Replacing the Main Switch of Boost PFC

Table 4 Efficiency Comparison Details.

Input voltage Parts 25% Load 50% Load 75% Load 100% Load Avg
AONV110A60 93.18% 94.67% 94.50% 93.87% 94.06%
115Vac/60 Hz #1 92.81% 94.52% 94.38% 93.75% 93.86%
#2 93.02% 94.55% 94.40% 93.76% 93.93%
AONV110A60 92.79% 94.91% 95.20% 94.97% 94.47%
230Vac/50Hz #1 92.80% 94.87% 95.15% 94.92% 94.43%
#2 92.69% 94.83% 95.15% 94.91% 93.39%

AONV110A60

g
Qo1 (74°C)|

Figure 17. Thermal Performance at 230 Vac and Full Load
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After the PFC stage, a typical half-bridge LLC converter is connected to supply the output voltage. Zero voltage switching
can be realized over the full load range, and synchronous rectification control can be used on the secondary side to
improve converter efficiency. Thus, the turn-off and conduction losses dominate the loss of primary side switches. The
design consideration of the LLC converter will not be discussed in this application note and will only describe the loss of

MOSFET.

Typically, the high K value of the LLC converter design can help to reduce the RMS current of the switch due to the higher
magnetizing inductance. However, the operating frequency range is increasing, which makes the design challenge of the
magnetic component, and high L, also limits the ZVS range at high-line conditions.

The ratio of magnetizing inductance and series-connected resonant inductance K is given as:

K=
L

r

The recommended range is 3~7. Here, K=5 is chosen.
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Figure 18. Circuit Schematic of Half-bridge LLC Primary Side
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Conduction loss of MOSFET is:

P =

con.LLC.mos

2
| 1 ,\/( Vorc x m )2+ ( N x Voucw )
rms.LLC.mos n X2 RLOAD X 2n 2 X me 2 X fr

The design turns-ratio of the transformer is:

Vv

in.max.LLC (dc)

2 xV

0.LLC (dc)

xR
rms.LLC.loss X DS(on)

n =

When the fg = f,, the turn-off switching loss of MOSFET is:

1 n XVO.LLCd
~—— (de) <V

t f
X O.PFC (dc) X Toffmos X
off.LLC.mos 2 2 x L x2Xxf (dc) s
m r

V., _ V.
t ~R x C_ ( ds Vitter ) I Rg x C_x In ( Viter )

miller Vth

Design of ZVS:

% x (Lm+ Lr) X Imek2 2 % x (zceq) X Vi”"-'-cz

Total gate driver loss is:

P = 2xC

driver

2
iss@0V X Vg X fs

Where,
n = Efficiency of PFC converter

R\ 0ag = Output load resistance

L, = Magnetizing inductance of the transforme

L, = Resonant inductance

f, = Frequency of resonant tank

fs = Switching frequency

ILmpk = Peak current of magnetizing inductance

Ceq = Equivalent capacitance of the parasitic capacitance and CDS of MOSFET
Ry = The sum of internal and external gate resistance

Vmilier = Miller plateau of MOSFET

Vi, = Gate threshold voltage of MOSFET

In the LLC stage, the aMOS5™, AONV180A60, is used and compared with the other two manufacturers’ products. The
comparison includes:
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Table 5. Parameters Comparison

Application Note MOS-015

Parts AONV180A60 Competitor #1 Competitor #2
BVpss (V) 6o0 | 1072908A Vos=OV 600 | ip=1mA,Veg=ov | 600 | Ip=10mA, Vas=0V
J
v, v 3 | Vps=5V,Ip=250pA| 35 | Vps=Vas Ip=0.28mA | 3.7(max) Vps=10V,
asith) (V) Ds=9 V. D= M : ps=Ves, Ip=Y.26M ' Ip=0.79mA
Rbs(on).max (MQ) 180 | Vgs=10V,Ip=12A | 185 VGS=-1|—9=V2’5|E);5'6A' 190 Ves=10V, Ip=7.9A
J
Ciss (PF) 2340 1081 |y g=0V, Vps=400V, | 1350
62 19 f=250kHz 35
Coss (PF) Vas=0V, Vpg=100V, Ves=0V, Vps=300V,
f=1MHz Read from datasheet f=1MHz
Css (PF) 1.3 5 Figure when Vgg=0V, 4
Vps =400V, f=250kHz
Rq (Q) 54 f=1MHz 11 f=1MHz, open drain 6 f=1MHz, open drain
Qqs (nC) 17 6 9
Qqq (nC) 14 Ves=10V, 8 Vpp=400V, Ip=5.6A, 16 | Vop=400V, Ip=158A
’ Vps=480V, Ip=12A Vgs=01t0 10V Vgs=10V
Qq (nC) 46 25 38
Ipr=7.9A, Vgs=0V
Ir=12A, dl/dt=100A/ VR=400V, [;=2A DR LSS
73 | F ’ 1.3 R » F ; 2.9 - =
Qrr (HC) us, Vpg=400V dIF/dt=100A/us dIDR/dt=100A/us
Eoss (MJ) (#) 4.9 2.5 4.7
Vps=400V @ turned-off
Rinuc (°CIW) 0.31 1.53 0.9
Ringa (°C/W) 40 35 -

Note:
(#) measured results
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It can be found that the aMOS5™ has a small on-resistance to reduce the conduction loss. The high EOSS at high voltage
helps to reduce the turn-off switching loss to improve the efficiency, especially when the converter is operated at the
light-load condition. The AONV180A60 has the smallest junction-to-case thermal resistance that has better heat dissipation.
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Figure 20. Capacitance Curve Comparison Figure 21. Transfer Characteristic

The MOSFET switching waveforms are demonstrated under 230 Vac only because the input voltage of LLC is regulated by
the PFC stage. From Figure 22 and Figure 23, the AOS solution has a smaller dv/dt due to a larger COSS. Figure 24 and
Table 6 show the adapter efficiency comparison. The AOS solution has around 0.1~0.2% improvement at light load. Also, it
has the lowest temperature when the converter is operated at full load condition (Figure 25).
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Figure 23. MOSFET Turn-on Waveform at 230Vac Light Load and Full Load
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Figure 24. Adapter Efficiency Comparison by Replacing the Primary Side Switches of LLC
Table 6. Efficiency Comparison Details
Input voltage Parts 25% Load 50% Load 75% Load 100% Load Avg
AONV180A60 93.19% 94.63% 94.42% 93.79% 94.01%
115Vac/60Hz #1 93.01% 94.56% 94.39% 93.73% 93.92%
#2 93.03% 94.59% 94.42% 93.75% 93.95%
AONV180A60 92.81% 94.87% 95.17% 94.93% 94.44%
230Vac/50Hz #1 92.62% 94.81% 95.12% 94.87% 94.36%
#2 92.70% 94.84% 95.16% 94.91% 94.40%
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AONV180A60

Figure 25. Thermal Performance at 230 Vac Full Load

AlphaSGT™ MOSFET

Secondary Self-synchronous Rectifier

The secondary side is a central-tapped rectifier with synchronous rectification (SR). The conduction loss caused by the
on-resistance of MOSFET is much smaller than the voltage drops of diode rectification. One of the general control methods
is detecting the drain-source voltage of MOSFET to control the turn-on/-off timing of the synchronous rectification. See
Figure 26.

The control circuitry contains a blanking function to prevent an error trigger when the MOSFET turns on or off. Typically, the
on-resistance of MOSFET is selected as small as possible to reduce the conduction loss. But the Vpg detection has become
a challenge, especially in light load conditions. Thus, the on-resistance is recommended to be no lower than Vf,,4/loy. In
addition, the voltage of parasitic inductance and the decrease of the switching current cause Vpg to rise above the forward
voltage drop (Vi,q) Might trigger the switch to turn off prematurely and further increase the loss. The control circuitry will pull
down the gate voltage level to increase the on-resistance of MOSFET, which eases the rise of Vpg. Furthermore, the lower
gate voltage can reduce the driver loss and boost the turn-off speed.

VA

DS

+40mV \

|

V,, | _/
-230mV [

A\ 4

Driver begin to
be pulled down

V
GST Driver turn off
\ »
T >

T —> —>
»
Turn On Turn Off
Blanking Blanking

Figure 26. Turn-on/Turn-off Timing of SR (Ref. MP6924 datasheet)

Figure 27 shows the circuit diagram of the secondary side. Two MOSFETs are parallel-connected, and the performance
is compared with the AONS66614 and the other two different manufacturers. Table 7 shows the parameters from the
datasheet and measured results. From Table 7, the AlphaSGTr), has a small on-resistance. In addition, the on-resistance
changes tremendously during a different gate-source voltage. The on-resistance will increase, followed by the lower
gate-source voltage and the increasing drain-source current. It can be found that the AlphaSGTyy,, has the smallest
on-resistance at the lowest gate-source voltage and highest drain-source current conditions, as shown in Table 7. In other
words, the AONS66614 will have the smallest gate-source voltage when control circuitry pulls down the gate voltage to ease
the rise of Vpg. Also, a lower thermal resistance than others.
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Figure 27. Circuit Schematic of Half-bridge LLC with Synchronous Rectifier on the Secondary Side

Table 7. Parameters Comparison

Parts AONV180A60 Competitor #1 Competitor #2
BVbss (V) 60 Ip=250pA, Vgs=0V 60 Ves=0V, Ip=1mA 60 Vgs=0V, Ip=1mA
Ves(h) (V) 18 | Vps=Vgs, Ip=250pA | 2.8 Vps=Vgs, Ip=50 uA 2.8 Vps=Vas, Ip=36pA

2.9 VGS=1OV1 ID:20A 2.8 VGS=1OV1 |D=50A 3.9 VGS=10V, |D=50A

RDS(on).max (mQ)

4.1 VGS=4.5V, |D:20A 4.2 VGS=6V, |D=125A 5.9 VGS=6V, |D=125A

Ciss (pF) 3310 2700 2000
Vgs=0V, Vps=30V, Vgs=0V, Vps=30V,

74 GS » VDS ’ - - - 4 GS » VDS ’
COSS (pF) 5 f=1MHz 660 VGS ov, VDS 30V, f=1MHz 90 f=1MHz
Crss (PF) 30 28 22

Ry (Q) 1.1 f=1MHz 1.3 - 1.6 -

Qqq (nC) 85 | yg=30V, Ip=20A, 7 | Vpp=30V, Ip=50A, Vgg=0 | Vpp=30V, Ip=50A,

Qq (nC) 51 Ves=10V 37 to 10V 27 Vgs=01t0 10V

. Vr=30V, I-=50A V=30V, I-=50A

- = 2 R s IF ’ 2 R s IF ’

Qr (HC) 73 | 1e=20A, difdt=500A/s | 29 diF/dt=100Alus 8 diF/dt=100A/us
Eoss (1) (#) 0.81 0.66 0.51

VDS=40V
Vsp(V) 0.69 Is=1A, Vgg=0V 0.88 | Vgg=0V, Ig=50A,T;j=25°C | 0.9 Ves ?OYééiZSOA’
=

Rinuc (°C/W) 1.3 0.9 1.1
Rinua (°C/W) 40 50 50

Note:
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Figure 28. Egss Comparison
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Figure 29. Capacitance Curve Comparison Figure 30. Transfer Characteristic

Figure 31 shows the MOSFET waveform under 230Vac and 50% load conditions. It can be found that the AOS solution
has a smaller gate-source voltage that can reduce the driver loss. Although the gate-source is regulated to a low level, the
on-resistance still remains low resistance value (Table 7).

AONS66614 #1 #2

CH1:Vgs_Q302

CH1:vgs_Q302

Figure 32 and Table 8 show the adapter efficiency comparison. The AOS solution has around 0.2% efficiency improvement
at light load conditions. Also, the better thermal performance is shown in Figure 33.
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Figure 32. Adapter Efficiency Comparison by Replacing the Secondary Side Switches of LLC
Table 8. Efficiency Comparison Details

Input voltage Parts 25% Load 50% Load 75% Load 100% Load Avg
AONS66614 93.20% 94.65% 94.46% 93.81% 94.01%
115Vac/60 Hz #1 93.08% 94.62% 94.47% 93.82% 94.00%
#2 93.07% 94.63% 94.43% 93.78% 93.98%
AONS66614 92.81% 94.89% 95.20% 94.96% 94.46%
230Vac/50Hz #1 92.72% 94.81% 95.20% 94.97% 94.44%
#2 92.69% 94.88% 95.19% 94.94% 94.42%

AONS66614 #1 #2

Final Prototype

Table 9. Circuit Specification

Figure 33. Thermal Performance at 230 Vac Full Load

Specification Value Type Size
Input voltage 90Vac~264Vac Length 18.5cm
Input frequency 50/60 Hz Width 10cm
Output voltage and current 20VDC / 15A/300W Height 2.5cm
Average efficiency 94% at 115Vac Power density 0.649W/cc

Finally, the prototype of the AOS solution evaluation board with universal AC input 90 Vac~264 Vac and 20VDC/15A output
is demonstrated in this section. It has over 95.2% peak efficiency and 0.649 W/cc-power density with a low-cost 2-layer
design. At present, a current consumer product, the Lenovo Slim 300 W AC adapter, has a 0.59 W/cc-power density, which
is calculated at 20x10x2.54 cm. It could be noted that the AOS solution has the potential to provide better power density.
The efficiency curves of the total supply and thermal performance of the AOS solution are shown below. (Figure 36 and

Figure 37).
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Figure 36. Efficiency of AOS Solution
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Figure 35. AOS Solution Thermal Performance at 115Vac and Full Load
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LEGAL DISCLAIMER

Applications or uses as critical components in life support devices or systems are not authorized. AOS does not
assume any liability arising out of such applications or uses of its products. AOS reserves the right to make changes to
product specifications without notice. It is the responsibility of the customer to evaluate suitability of the product for their
intended application. Customer shall comply with applicable legal requirements, including all applicable export control
rules, regulations and limitations.

AOS’s products are provided subject to AOS’ terms and conditions of sale which are set forth at:
http://www.aosmd.com/terms _and conditions of sale

LIFE SUPPORT POLICY

ALPHA AND OMEGA SEMICONDUCTOR PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL
COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS.

As used herein:

1. Life support devices or systems are devices or 2. A critical component in any component of a life
systems which, (a) are intended for surgical implant into support, device, or system whose failure to perform
the body or (b) support or sustain life, and (c) whose can be reasonably expected to cause the failure of the
failure to perform when properly used in accordance life support device or system, or to affect its safety or

with instructions for use provided in the labeling, can be effectiveness.
reasonably expected to result in a significant injury of the
user.
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