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Chapter 1. Summary

1.1 General Description

The 18W PD3.0 Class A charger Evaluation Board EV1 is
composed of three main parts, AP39303 offers the QR PWM
controller, which combines a 700V high performance Power
MOSFET, APR34709 is a secondary side switcher, which
combines a N-Channel MOSFET and a driver circuit designed for
synchronous rectification, and AP43771 is USB PD3.0 PPS and

Qualcomm® Quick Charge™ 4/4+ Decoder for implementing
quick charger decoder functions. Based on monitoring D+ & D-
and CC1 & CC2 signals, AP43771 interprets desired voltage and
current setting, and then feeds information back to primary side
AP39303 switcher for providing well-regulated voltage and
current as well as related power protections.

1.2 Key Features

1.2.1 System Key Features

® SSR Topology Implementation with an Opto-coupler for
Accurate Step Voltage Controlling

® QC4+ Offers QC3.0/QC2.0 Backward Compliance

® QC4 supports the USB PD3.0 Function and PPS (3V-
11V@20mV/step)

® Meet DOEG6 and CoC Tier 2 Efficiency Requirements

® <30mW No-Load Standby Power

1.2.2 AP39303 Key Features

® Quasi-Resonant Operation

Peak current mode control

High-Voltage Startup

Soft Start

Built-in 120V High Voltage VCC LDO to Guarantee Wide
Range Output Voltage Application (3.3V~20V, PPS)
Built-in 700V High Performance Power MOSFET

Low VCC Operating Current Reduces Stand-by Power
Adaptive burst mode operation with output voltage
Adaptive output power limit with output voltage
Non-Audible-Noise Quasi-Resonant Control

Frequency Fold Back for High Average Efficiency
Secondary Winding Short Protection with FOCP
Frequency Dithering for Reducing EMI

VCC Maintain Mode

Useful Pin Fault Protection:

SENSE Pin Floating and FB/Opto-Coupler Open/Short
Comprehensive System Protection Feature:
Programmable External OTP / OLP / BNO / SOVP / SUVP

1.2.3 APR34709 Key Features

® Synchronous Rectification for DCM QR Operation Flyback

® Built-In a 60V N-MOSFET with low gate charge, low Rpson),
fast switching speed and body diode reverse recovery
performance

® Eliminate Resonant Ring Interference

® Fewest External Components used

1.2.4 AP43771 Key Features

Supports one USB PD3.0 PPS Type-C and QC4/QC4+
Drives N-Channel MOSFET for Load Switch

Built-in VBUS Discharger Pin

3V - 21V operation voltage without external regulator
On-chip OVP, OCP, UVP, and SCP

Supports OTP through integrated ADC circuit

USB PD 3.0 PPS Compliance (TID: 1100026)

1.3 Applications
® Offer both PD3.0+PPS +QC4/4+ Wall Chargers

1.4 Main Power Specifications (CV & CC Mode)

Parameter Value
Input Voltage 90Vac to 264Vac
Input standby power | < 30mwW
Main Output 5V/3A, OVI2A,

Vo /lo

Continuous Mode 200mV, 3.6V-
Per Step Voltage 12v
PPS 20mV step voltage, 3V-11V

Efficiency Comply with CoC version 5 tier-2
Total Output Power | 18W

Protections OCP, OVP, UVP, OLP, OTP
Dimension 34 x 48 x 16mm

1.5 Evaluation Board Picture
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Chapter 2. Power Supply Specification

2.1 Specification and Test Results

Parameter

Value

Test Summary

Input Voltage

9OVAC to 264VAC

Input Voltage Frequency

47Hz to 64Hz

Input Current

<0.8Aac(rMS)

Standby Power

<30mW,; no-load

PASS, 24.5mW @230VAC/50Hz

5V Average Efficiency

DoE VI Eff >81.39%

Tier2 Eff>81.84%

PASS, 88.21% @115VAC/60Hz,
88.20% @230VAC/50Hz

5V/0.3A Efficiency (10% Load)

Tier2 Eff>72.48%

PASS, 86.3% @115VAC/60Hz, 82.7%
@230VAC/50Hz

9V Average Efficiency

DoE VI Eff >85%

Tier2 Eff>85.45%

PASS, 90.23% @115VAC/60Hz,
89.68% @ 230VAC/50Hz

9V/0.2A Efficiency (10% Load)

Tier2 Eff>75.45%

PASS, 86.2% @115VAC/60Hz, 83.8%
@230VAC /50Hz

5V Cross Load Regulation

5.0V+/- 2%/0-3A

PASS, (MAX: 5.028V, MIN: 5.008V)

9V Cross Load Regulation

9.0V+/- 2%/0-2A

PASS, (MAX:9.095V, MIN: 9.082V)

5VPPS

3.3V - 5.9V / 0-3A+/-150mA

9VPPS

3.3V - 11V / 0-2A+/-150mA

Conducted EMI

>6dB Margin; according to FCC / EN55032
Class B

Radiated EMI

>6dB Margin; according to FCC / EN55032
Class B

2.2 Compliance

Parameter

Value

Summary

Output Connector

USB Type C

Temperature

<100°C at 90Vac Input and 9V/2A output

Stress

<95%

Dimensions W/D/H

34 x 48 x 16 (mm)
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Chapter 3. Schematic

3.1 Schematic
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3.2 Bill of Material

Item Quantity Designator Description Manufactory
1 1 U5 AP39303 (HSOP-16) Diodes
2 1 u63 AP43771 (U-DFN3030-14) Diodes
3 1 u64 APR34709 (SO-8EP) Diodes
4 1 BD1 MSB12M-13 (MSB) Diodes
5 2 D3,D5 RSIMWF (SOD123F) Diodes
6 1 Q61 DMN2005UFG (POWERDI3333-8) Diodes
7 1 U4 LTV1009TP-G Liteon
8 1 C1 470PF/1KV/X5R/1206
9 1 C5 10nF/1KV/X5R/1206
10 1 C9 1nF/1KV/X5R/1206
11 1 C17 10uF/50V/X5R/1206
12 3 C11,C14,C62 100nF/50V/X7R/0603
13 1 Ci12 220PF/50V/X7R/0603
14 2 C15,C64 22nF/50V/X7R/0603
15 2 C16,C69 4.7uF/16V/X5R/0603
16 1 C68 4.7uF/16V/X5R/0805
17 1 C19 1nF/50V/X7R/0603
18 1 c67 4.7nF/50V/X7R/0603
19 1 C18 47nF/50V/X7R/0603
20 1 R61 0.01R//1%/1206 (Low TCR)

21 2 R18,R19 1R6/1%/1206
22 1 R6 51R/1%/1206
23 1 R9 20K/1%/1206
24 2 R1,R14 200K/1%/1206
25 1 R3 51R/1%/0805
26 2 R10,R11 10R/1%/0603
27 1 R16 12K/1%/0603
28 1 R64 100R/1%/0603
29 1 R17 510R/1%/0603
30 2 R28,R67 1K/1%/0603
31 1 R20 30K/1%/0603
32 1 R69 10K/1%/0603 (NTC)
33 2 C2,C3 15uF/400V/10*12.5 (E-CAP)
34 2 C6,C7 470uF/16V/6.3*11 (Polymer CAP)
35 1 C10 10uF/50V/5*11 (E-CAP)
36 1 CY2 470pF/Y1-CAP
37 1 CN1 Type C Receptacle
38 1 F1 T2.0AL/250V
39 1 T1 ER20-800uH
40 1 L1 DR6*8-1mH
41 1 L2 CM Choke, T6*3*3 6Ts
42 1 R4 JUMP (0.69)
Note:
> Not connected location (NC): R30,R63,C65,C66,R68,R69,C70,C71 / 0603; D61 / SOD323; R23 / 0805
» Current sense resistor (R61) should use the Low TCR type resistor (Reference Type: SMF12M1FRO10T
“http://www.sartfuse.com”).
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3.3 Schematics Description

3.3.1 Fuse, EMI Filter and Rectifier
The Fuse F1 protects against over-current conditions which occur when some main components failed. The L2 is a common mode

choke for the common mode noise suppression. The BD1 is a rectifier witch converts alternating current and voltage into direct current

and voltage. The C2, L1, C3 are composed of the Pi filter for filtering the differential switching noise back to AC source.

3.3.2 AP39303 QUASI-RESONANT PWM SWITCHER
AP39303 is a highly integrated power switcher with a built-in Quasi-Resonant (QR) PWM controller and a 700V high performance

Power MOSFET. AP39303 has built-in high-voltage start-up function and provides an excellent green power solution. The AP39303
integrates a 120V VCC LDO circuitry and allows a wide voltage range of VCC_IN. This makes to be a good choice in wide output
voltage range application such as PD and QC.

3.3.3 APR34709 SYNCHRONOUS RECTIFICATION SWITCHER
APR34709 is a secondary side Combo IC, which combines an N-Channel MOSFET and a driver circuit designed for synchronous

rectification (SR). The internal N-MOSFET is optimized for low gate change, low Rps(oon), fast switching speed and body diode reverse
recovery performance. The synchronous rectification can effectively reduce the secondary side rectifier power dissipation and provide
high performance solution. By sensing primary MOSFET drain-to-source voltage, APR34709 can output ideal drive signal with less

external components.

3.3.4 AP43771 QC4/4+ and PD3.0 Decoder
The following pins provide critical protocol decoding and regulation functions in AP43771:

1) CC1 & CC2 (Pin 10, 11): CC1 & CC2 (Configuration Channel 1 & 2) are defined by USB PD spec to provide the channel
communication link between power source and sink devices.

2) D+ & D- (Pin 12, 13): While defined under USB PD for data transfer only, D+ and D- are used in QC4+ to provide voltage
information and backward compatibility with QC2.0 and QC3.0 devices.

3) Constant Voltage (CV): The CV is implemented by sensing VCC (pin 3) via built-in resistor divider and compared with
internal reference voltage. The output voltages can be adjusted by firmware programming.

4) Constant Current (CC): The CC is implemented by sensing the current sense resistor (R61, 10m(2) and compared with
internal programmable reference voltage. The output current can be adjusted by firmware programming.

5) Loop Compensation: C64, R67 & C65 form the voltage loop compensation circuit, and C66, R68 & C67 form the current
loop compensation circuit.

6) OCDRYV (Pin 5): Itis the key interface link from secondary decoder (AP43771) to primary regulation circuit (AP39303). It is
connected to Opto-coupler U4 Pin 2 cath for feedback information based on all sensed CC1 & CC2, D+ & D- voltage status
for getting desired Vbus voltage & current.

7) PWR_EN (Pin 2) to N-MOSFET Gate: The pin is used to turn on and off Vbus load switch (Q61) to enable and disable
voltage output to the Vbus respectively.

18W USB PD 3.0/PPS Charger EV1 Board Page 6 of 19 11/29/2018
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Chapter 4. Evaluation Board Connections

4.1 Quick Start Guide Before Connection

1)

Before starting the 18W EVB test, the end user needs to prepare the following tool, software and manuals.
For details, please contact Canyon Semiconductor local sales for further information.

o USBCEE PD3.0 Test Kit: USBCEE Power Adapter Tester. https://www.usbcee.com/product-details/4

USBCEE PAT Tester GUI Display USB-A to Micro-B Cable Type-C Cable

# PDO 1 - S000mY, 000mA  HCUST PALANETSS
PDO2- 000V, 2000mA sl

|
PDO3- 3005000Y, 00w Pt 00 [ Lzt ‘
0475V PDO4- 3000 11000, 2000mA M 0% Comeet 300 [ L2 Jad

Auto Test Update Request |

2)
3)
4)
5)

6)

7

Type-C Input port

Prepare a certified three-foot Type-C cable and a Standard-A to Micro-B Cable.

Connect the input AC L & N wires to AC power supply output “L and N “wires.

Ensure that the AC source is switched OFF or disconnected before the connection steps.

Use a type-C cable for the connection between EV2 board to Cypress’s Type-C receptacles.

Use 2 banana jack cables, one port of the cables is connected to E-load + & - terminals while the other port of the cables is
connected to 18W QC4 unit's VBUS & GND holes.

A Standard-A to Micro-B cable to be connected to the Cypress test kit's Micro-B receptacle & PC Standard-A receptacle

respectively.

to Test Kit Mini USB port
| to computer
The Test Kit Input & Output and E-load Connections
18W USB PD 3.0/PPS Charger EV1 Board Page 7 of 19 11/29/2018
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4.2 Connection with E-Load

Type-C Cable

i

I

I

I

Power Meter 1
- = - Power part & 1
Electronic Load :
I

I

I

= = = Protocol part

Diagram of Connections in the Sample Board

4.3 The sample board Input & Output Wires Connection

Wire Connection of 18W PD3.0 EVB to Test Kit and PC Computer

18W USB PD 3.0/PPS Charger EV1 Board Page 8 of 19 11/29/2018
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4.4 QC2.0/3.0 Emulator connection

Or using the QC2.0/QC3.0 emulator test Kit to testing the QC2.0 & QC3.0 functions, see the connection the between testing sample
board to DC load by mean of a USB-C to USB A converting cable.

&) A B &
soiEst | FoEs | | QCER || PDER USB A EE
LED 2,54P
USBAZ e 0 i
O Q3. e ADoCT SERAGE j
PD PPS QC O

i
reces | PD3.0PPS.QC3ORMNEEATRE: — HiEAd

Wire Connection of EVB to QC2.0/3.0 Test Kit QC2.0/3.0 Emulator Test Kit

18W USB PD 3.0/PPS Charger EV1 Board Page 9 of 19
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Chapter 5. Input & Output Characteristics
5.1 Input Standby Power
VIN(VAC) FIN(Hz) VOUT(V) Pin(mw)
90 47 5.03 22.67
115 60 5.03 25.15
230 50 5.03 24.72
264 63 5.03 26.81
5.2 Power Efficiency at Different AC Line Input Voltage
VIN VOUT IOUT PIN EFF VIN VOuT IOUT PIN EFF
90VAC/60Hz 4,99V 3.01A 17.5W 85.8% 90VAC/60Hz 9.00V 2.00A 20.4W 88.3%
110VAC/60Hz 4.99V 3.01A 17.2wW 87.4% 110VAC/60Hz 9.00V 2.00A 20.0W 89.8%
220VAC/50Hz 4,99V 3.01A 16.9W 89.0% 220VAC/50Hz 9.01V 2.00A 19.9W 90.7%
230VAC/50Hz 4.99V 3.01A 16.9W 89.0% 230VAC/50Hz 9.01V 2.00A 19.9W 90.6%
264VAC/50Hz 4,99V 3.01A 16.9W 88.8% 264VAC/50Hz 9.01V 2.00A 20.0W 90.3%
5V / 3A Efficiency 9V / 2A Efficiency
92% 92%
90% 90% —
< S
< 88% —— < 88%
z | 9
c 86% c 86%
2 9
(%] (%)
&= 84% = 84%
5 &
82% 82%
80% 80%
90 120 150 180 210 240 270 90 120 150 180 210 240 270
INPUT Voltage (VAC) INPUT Voltage (VAC)
5.3 Average Efficiency at Different Loading
5.3.1 Average Efficiency (5V / 3A)
. Average CoC Tier 2
VIN(VAC) FIN(Hz) IOUT(A) VOUT(V) PIN(W) POUT(W) Efficiency Efficiency required
3.00 5.01 17.17 15.03 87.5%
2.25 5.02 12.69 11.29 89.0%
115 60 88.82%
1.50 5.02 8.41 7.53 89.6%
0.75 5.03 4.23 3.77 89.1%
81.84%
3.00 5.01 16.99 15.04 88.5%
2.25 5.02 12.81 11.30 88.2%
230 50 88.24%
1.50 5.02 8.49 7.53 88.7%
0.75 5.03 4.31 3.77 87.5%
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5.3.2 Average Efficiency (9V / 2A)

- Average CoC Tier 2
VIN(VAC) FIN(Hz) IOUT(A) VOUT(V) PIN(W) POUT(W) Efficiency Efficiency required
2.00 9.08 20.10 18.17 90.4%
1.50 9.09 15.04 13.63 90.6%
115 60 90.23%
1.00 9.09 10.06 9.10 90.4%
0.50 9.09 5.09 4.55 89.4%
85.45%
2.00 9.08 20.06 18.17 90.6%
1.50 9.09 15.09 13.63 90.3%
230 50 89.68%
1.00 9.09 10.14 9.10 89.8%
0.50 9.09 5.17 4.55 88.0%
5.4 QC4/4+ & PPS Compatible Mode Testing
5.4.1 CC Mode current limitation function testing
By using E-Load set at CR mode
To PPS Mode set 5V-1A & 5V-3A and then increase the curreent (by reducing R) to see the CC-CV curve
SVPPS/1A SVPPS/3A
7 7
6 B
£ 5 S5
5 5
Q4 Q4
|
3 3
2 2
0.0 0.2 0.4 0.6 0.8 1.0 1.2 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
Output Current (A) Output Current (A)
To PPS Mode set 9V-1A & 9V-2A and then increase the curreent (by reducing R) to see the CC-CV curve
9VPPS/1A 9VPPS/2A
12 12
10 10
S s S s
5 5
Qs 2 s
4 4
2 2
0.0 0.2 0.4 0.6 0.8 1.0 1.2 0.0 0.5 1.0 1.5 2.5
Output Current (A) Output Current (A)
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5.5 Key Performance Waveforms
5.5.1 EVB System Start-up Time & Hold-up Time

TelPrevu | I I Tek Prevu I = 1 ]
® e (T@ —aoam o000V ) (b f
j ‘ @ I : ] © -1242ms  sddgv
i I ] ® -1.0%6ms 5380V
. . R S R R S Y Y Y IO O : ] AlLIIms  ABB.TSMY
il U e A | ek . R a/dt 6088/
\
N ‘ 1 | - s o 1
[ : : : : € 100V ] [40.0ms 1zi‘:n\;‘sr.‘rlss ra 368V fr— ] ] ] / = \
l I ]‘7| I F. o 100y J[m " mlmtz sv
AT
Start-up Time= 173.2ms Hold-up Time= 11.33ms
at 5V/3A @ 90Vac at 9V/2A @ 115Vac
5.5.2 Q1 & U64 Main Switching MOSFET VDS Stress
Tel Prevu [ i Tek Stop I
i 1 ] 4 m o 4
Y ;
1 i
| { J 1
- | i f \
[ u [ i
o Lo () 07 ) | e 0, ] (0 )
‘nupak—wak 556V 556 556 536 0.00 . ‘nupak—wak 552V 55.2 55.2 55.6 121m .
Q1 VDS(max)= 556Vp-p U64 VDS(max) = 55.2Vp-p
at 9V/ 2A Loading @264Vac at 9V/ 2A Loading @264Vac
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5.5.3 System Output Ripple & Noise @1.2m Cable End

TekStop | - — = 1 1 TekStop | - — = 1 1

A

@) _S0.0mven {zn‘nms 5. 00Ms/s 1 ® < 2] @) _S0.0mven {zn‘nms 5. 00Ms/s 1 ® < 2]
[ Value Mean Min Max 5td Dev JLIM points JI_ | [ Value Mean Min Max Sﬁd Dev JLIM points ||
.. Peak—Peak 177.8mV _138.8m 3.563m  503.8m  75.86m .. Peak—Peak 61.78mv_129.7m  3.563m  3503.8m  73.43m
‘IﬁAu_g zms“ ‘IﬁAu_g zms“
16:10:24 ) 16:10:49 )

90Vac/60Hz 5V/3A AV=177.8mV 264Vac/50Hz 5V/3A AV=61.78mv

Tek stop [ I T 1 Tekstop [ I T 1

————

(@ _50.0mv" J{Z&Ums JLS.OU\'ISIS 1 @ X lz.anJ (@ _50.0mv" J{Z&Ums JLS.OU\'ISIS 1 [1 3 lz.anJ
[ Value Mean  Min Max 5td Dev, 1 1M points ]| [ val Mean  Min Max 51d Dev 1 1M points ]|
|@D Peak—Peak 131.1mv_96.72m _3.563m 501.8m 51.58m @D Peak-—Peak 91.30mv_93.22m _ 3.563m 503.8m 52.82m

‘mAugzms“ ‘mAugzms“
16:11:57 ) 16:11:34 )

90Vac/60Hz 9V/2A AV=131.1mV 264Vac/50Hz 9V/2A AV=91.3mv
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m5®
5.5.4 Output Voltage Transition Time
TekStop [ I ] Tek Run 1 = . 1 Trig?
+ B ) . : + o B :
[J& 20.80ms 5.080 V 06 21.00ms 5.080 V
. O -36.80ms 9.080V Of -36.00ms 9.080V
| AS57.60ms Ad4.000V [ AS57.00ms Ad4.000V
B0 B0
...................................... & SO SRR 3
+ +
i : )
B VEUS . B VEUS .
(@ 2.00v & @ o0a 'r-]lzo‘ums - .HS‘OD;\‘IS..’S J[ © x 7= vJ (@ 2.00v & @ 100 Bltzu.u.m's I 5.00M575 J[ © x 7= vJ
Value Mean Min Max std Dev 1M points Value Mean Min Max Std Dev 1M points
@ High 9.080V ?,[I‘Jz 2 080 !j 118 fl,[llm @ High 2 ]lEV ?,Tlx E 18 2 ]lE 0.000
Low 5072V 5095  5.053 5160 57.13m ,15:';;93?15 Low 5.053V 5053 5053 5053  0.000 ,15:';:;923015
5V -to- 9V Transition Time: 57.6 @ OA loading 5V -to- 9V Transition time 57.0 @ 2.0A loading
TekStop [ 1 - ] TekStop | E = — 1
L o B : 5] : e .
& 33.60ms 5.080 V I 16 33.80ms 5.080 V
O -24.40ms 9.080V J 1 - OB -24.40ms 9.080V J
L AS58.00ms A4.000V L AS58.20ms A4.000V
B0 (o] .
+ e +
s
B VEUS . B VEUS .
(@ 2.00v & — @ o0a 'r-]lzo‘ums Hs‘uur'vls'.'s J[ © x 7= vJ (@ 2.00v & @ 100 Bltzu.u.m's I 5.00M575 J[ © x 7= vJ
Value Mean Min Max Std Dev 1M points Value Mean Min Max Std Dev 1M points
@ High 9.080V ?,[I‘J[I 2 080 !j 118 19,mim H\sh 2 g0 v ?,DQ‘J E o080 2 118 IE,EEIH
Low 5160V 5111  5.053 5160 56.88m [@ Low 5160V 5107 5053 5160 75.57m @
9V -to- 5V Transition Time: 58.0 @ OA Loading 9V -to- 5V Transition Time: 58.2 @ 2.0A loading
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5.5.5 EMI (Conduction) Testing

115Vac/60Hz 9V/2A (L) 115Vac/60Hz 9V/2A (N)

REW 9 kHz Marker 1 [T1 ] RBW 9 kHz Marker 1 [T1 ]
MT 1 s 40.74 aBpv MT 1s 44.40 daBuv

Att 10 aB 458.000000000 kHz Att 10 aB 458.000000000 kHz
9BRV. 100 1 MHz 10 MHZ aBuv 700 1 MHz 10 MHZ
1Pk 1 ex
e | o MAXH
[Peagbozzo [esgpozzo
Lo
T 0222 ‘Eil< 0222

%gp
e
<

gg
- 1=,

5

=

[

{,
by
5
z
il
"

150 kHz 30 MHz

220Vac/60Hz 9V/2A (L) 220Vac/60Hz 9V/2A (N)

RBEW 9 kHz Marker 1 [T1 ] ) RBW 9 kHz Mark
MT 1 s 48.79 dmpv MT 1s 42.39 aBpv

Att 10 dB 454.000000000 kHz Att 10 a 458.000000000 kHz
=V oo 1 MHz 10 MHz asuv oo 1 MHz 10 MHzZ
1 ex 1 Pk
MAxH MAXE
2 av
2 24 . = P
== |, 7
[aspoz2o [easpo220
0222
1
= E‘ﬂ I Q{ ,
6o epE
| i
1 1
o o
30 MHz

150 kHz 30 MHzZ 150 kHz
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5.5.6 EMI (Radiation) Testing

110Vac/60Hz 9V/2A (Vertical)

SPORTON LAB.
Data: 1 File: D:EMIDATAZEFFH BIE\MCB.EMLEMS (39)
ggLevel ([dBuvim) Date: 2018-09-28
70
60
50| EN55032-CLASS B
I
h |
30 2L § 7
20 4
10
0
-10|
30 60. 80 100. 120. 140. 160. 180. 200. 220. 240. 260. 280. 300
Frequency (MHz)
Site : @3CHBA-HY
Condition: EN55032-CLASS B 3m ANT2724+ATTENUATOR VERTICAL
EUT : 18W PD3.@
MODEL
POWER : 118V / 66Hz
MEMO : Sample 1
1 9V 2a
Limit Over Read Cable PreampAntenna A/Pos T/Pos
Freq Line Level Limit Level Loss Factor Factor Remark
MHz dBuV/m dBuV/m dB  dBuV dB dB  dB/m cn  deg
1pp  34.85 40.90 28.45 -11.55 45.87 ©.72 230.32 22.93 -  --- Peak
2 49.71 40.20 23.94 -16.86 45.61 ©.76 30.33 15.16  ---  --- Peak
3 60.24 40.00 22.01 -17.99 41.95 1.84 30.31 11.99 -~ - Peak
4 120.99 40.8@ 18.76 -21.24 39.11 1.22 30.13 17.68 ---  --- Peak
5 170.40 40.00 26.83 -13.17 46.63 1.41 29.91 15.59  ---  -—- Peak
6qgp 170.40 40.90 26.01 -13.99 45.81 1.41 29.91 15.59 - - QP
7 191.73 40.00 25.29 -14.71 45.72 1.39 29.82 14.89  ---  -—- Peak

110Vac/60Hz 9V/2A (Horizontal)

SPORTON LAS.
Data: 3 File: D:EMIDATAVE I Ejid MCB.EMLEMS (39)
80, evel (dBuVim) Date: 2018-09-28
70
60|
50 EN55032.CLASS B
6dB
|
30 b
20 . 2
10
0
10}
T 60. 80. 100. 120. 140. 160. 180. 200. 220. 240. 260. 280. 300
Frequency (MHz)
Site 1 @3CHOA-HY
Conditiol EN55032-CLASS B 3m ANT2724+ATTENUATOR HORIZONTAL

EUT : 18W PD3.@
MODEL z
POWER : 118V / 68Hz
MEMO : Sample 1
9V 2A
Limit Over Read C(able PreampAntenna A/Pos T/Pos
Freq Line Level Limit Level Loss Factor Facter Remark
MHz dBuV/m dBuV/m d8  dBuV dB d8  dB/m cm deg
1 57.81 4e.0@ 15.39 -24.61 32.10 ©.97 30.31 12.13 Peak
2 147.45 40.00 19.16 -20.84 34.12 1.35 30.e1 17.20 Peak
3 160.95 40.00 23.54 -16.46 40.17 1.46 29.95 16.46 Peak
4 168.24 48.00 24.01 -15.99 42.53 1.42 29.92 15.72 --- --- Peak
5 pk 202.53 48.8@ 24.83 -15.17 39.45 1.42 29.77 15.1@ === --- Peak
6 pp 202.53 48.80 26.69 -13.31 41.31 1.42 29.77 15.1@ -—- --- QP

230V/50Hz 9V/2A (Vertical)

SPGRTON LAB.
Data: 2 File: D-EMIDATA VS )i WICB.EMLEMS (39)
anLevel (dBuVim) Date: 2018-09-28
70
60}
50 EN55032 CLASS B
608
|
30 i
1 34 5 ]
20}
10}
0
10|
a0 60. 80. 100. 120. 140. 160. 180. 200. 220. 240. 260. 280. 300
Frequency (MHZ)
Site : @3CHe4-HY
Condition: ENS5032-CLASS B 3m ANT2724+ATTENUATOR VERTICAL
EUT : 18W PD3.@
MODEL z
POWER : 238V / SeHz
MEMO : Sample 1
9V 2A
Limit Over Read Cable PreampAntenna A/Pos T/Pos
Freq Line Level Limit Level Loss Factor Factor Remark
MHz dBuV/m dBuV/m dé  dBuV dB dé  dB/m cm deg
1 34.05 40.00 24.19 -15.81 41.61 .72 30.32 22.93 - --- Peak
2 34.05 40.00 25.00 -15.00 42.42 .72 30.32 22.93 --- --- QP
3 52.95 48.0@ 22.75 -17.25 46.60 ©.80 30.32 13.32 --- --- Peak
4 59.97 48.0@ 23.21 -16.79 43.15 1.84 308.31 11.99 --- --- Peak
5 121.53 4e8.0@ 21.51 -18.49 41.86 1.22 30.13 17.68 - --- Peak
6 pp 165.54 40.00 26.96 -13.84 47.65 1.43 29.93 15.89 --- --- Peak
7 gp 165.54 40.00 26.27 -13.73 46.96 1.43 29.93 15.89 --- --- QP
185.25 4e0.00 23.85 -16.15 46.20 1.37 29.85 14.81 --- --- Peak

230Vac/50Hz 9V/2A (Horizontal)

SPGRTON LAB.
Data: 2 File: D:EMIDATAVFF )i \MCB.EMLEMS (39)
anLevel (dBuVim) Date: 2018-09-28
70
60}
50 EN55032 CLASS B
|
30 i
i 34 5 ]
20}
10}
0
10|
a0 60. 80. 100. 120. 140. 160. 180. 200. 220. 240. 260. 280. 300
Frequency (MHZ)
Site : @3CHe4-HY
Condition: ENS5032-CLASS B 3m ANT2724+ATTENUATOR VERTICAL
EUT : 18W PD3.@
MODEL z
POWER : 238V / SeHz
MEMO : Sample 1
9V 2A
Limit Over Read Cable PreampAntenna A/Pos T/Pos
Freq Line Level Limit Level Loss Factor Factor Remark
MHz dBuV/m dBuV/m dé  dBuV dB dé  dB/m cm deg
1 34.05 40.00 24.19 -15.81 41.61 .72 30.32 22.93 - --- Peak
2 34.05 40.00 25.00 -15.00 42.42 .72 30.32 22.93 --- --- QP
3 52.95 48.0@ 22.75 -17.25 46.60 ©.80 30.32 13.32 Peak
4 59.97 48.0@ 23.21 -16.79 43.15 1.84 308.31 11.99 Peak
5 121.53 4e8.e@ 21.51 -18.49 41.86 1.22 30.13 17.68 - --- Peak
6 pp 165.54 40.00 26.96 -13.84 47.65 1.43 29.93 15.89 -- Peak
7 qp 165.54 48.00 26.27 -13.73 46.96 1.43 29.93 15.89 P
185.25 4e0.00 23.85 -16.15 46.20 1.37 29.85 14.81 --- --- Peak
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5.5.7 Thermal Testing

Test Condition: Vin=90VAC Vo=9V lo=2A, Set up the EVB into the closed box at room temperature +25 °C

90VAC 18W TOP Side

90VAC 18W Bottom Side

Ambient Temperature ---------- 25.0°C
(]2l P ——— 92.5°C
T1 (Transformer) ----------------- 83.6 °C
(UL -Y Y a4} J— 52.4°C

Ambient Temperature --------- 27.1°C
UL k) R — 90.2°C
DU (VIS =R ) R — 83.6°C
U64 (APR34709) ----nrnemmmmeeee 72.2°C

Test Condition: Vin=264VAC Vo=9V l0=2A, Set up the EVB into the closed box at room temperature +25 °C

264VAC 18W TOP Side

264VAC 18W Bottom Side

Ambient Temperature ---------- 30.5°C
IR ( )10 ) P —— 73.1°C
T1 (Transformer) ----------------- 77.0°C
UL Y k7 J—— 56.3 °C

Ambient Temperature --------- 30.2°C
LR akclec o) P——— 92.7°C
BD1 (MSB12M) =-enmemmemmmmenes 62.7°C
U64 (APR34709) «--xnermemmememee 77.7°C

18W USB PD 3.0/PPS Charger EV1 Board

Page 17 of 19

www.diodes.com




Dllvﬂms 18W USB PD 3.0/PPS Charger EV1 Board User Guide
®

I M € O R P O R AT E D

Chapter 6.

1).
2).
3).
4).
5).
6).

USB IF Power Brick Certification Test detalil

USB IF Power Brick Certification name: PD3.0 with PPS
Diodes Product Marketing name: PD3.0 18W Charger (with AP43771 decoder)
Product Model / Part Number: USB-PD3-PPS-18W-EV1 (REV:1)

Test TID: 1100026

Certification Testing & Passing date: 8-31-2018

USB IF Certified list link: https://www.usb.org/products

Chapter 7. Revision Control

7.1 Revision table

Revision

Items Changed & added

The changing reason

1.0

Release

18W USB PD 3.0/PPS Charger EV1 Board

Release 1.0
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IMPORTANT NOTICE

DIODES INCORPORATED MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARDS TO THIS DOCUMENT, INCLUDING,
BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE (AND THEIR
EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTION).

Diodes Incorporated and its subsidiaries reserve the right to make modifications, enhancements, improvements, corrections or other changes without
further notice to this document and any product described herein. Diodes Incorporated does not assume any liability arising out of the application or
use of this document or any product described herein; neither does Diodes Incorporated convey any license under its patent or trademark rights, nor
the rights of others. Any Customer or user of this document or products described herein in such applications shall assume all risks of such use and
will agree to hold Diodes Incorporated and all the companies whose products are represented on Diodes Incorporated website, harmless against all
damages.

Diodes Incorporated does not warrant or accept any liability whatsoever in respect of any products purchased through unauthorized sales channel.
Should Customers purchase or use Diodes Incorporated products for any unintended or unauthorized application, Customers shall indemnify and hold

Diodes Incorporated and its representatives harmless against all claims, damages, expenses, and attorney fees arising out of, directly or indirectly, any
claim of personal injury or death associated with such unintended or unauthorized application.

Products described herein may be covered by one or more United States, international or foreign patents pending. Product names and markings
noted herein may also be covered by one or more United States, international or foreign trademarks.

This document is written in English but may be translated into multiple languages for reference. Only the English version of this document is the final
and determinative format released by Diodes Incorporated.

LIFE SUPPORT

Diodes Incorporated products are specifically not authorized for use as critical components in life support devices or systems without the express
written approval of the Chief Executive Officer of Diodes Incorporated. As used herein:

A. Life support devices or systems are devices or systems which:
1. are intended to implant into the body, or

2. support or sustain life and whose failure to perform when properly used in accordance with instructions for use provided in the
labeling can be reasonably expected to result in significant injury to the user.

B. A critical component is any component in a life support device or system whose failure to perform can be reasonably expected to cause the
failure of the life support device or to affect its safety or effectiveness.

Customers represent that they have all necessary expertise in the safety and regulatory ramifications of their life support devices or systems, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products and any use
of Diodes Incorporated products in such safety-critical, life support devices or systems, notwithstanding any devices- or systems-related information or
support that may be provided by Diodes Incorporated. Further, Customers must fully indemnify Diodes Incorporated and its representatives against
any damages arising out of the use of Diodes Incorporated products in such safety-critical, life support devices or systems.

Copyright © 2017, Diodes Incorporated

www.diodes.com
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