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About this document

Scope and purpose

This document provides test results of the 65-W ATQ GAN USB PD dual-C power charger and adaptor solution
demo board (REF_65W_2C_GAN_PAG1). The tests were performed on this board, which is equipped with
Infineon CYPAP112A3-10SXQ on primary, CYPAS111A1-24LQXQ on secondary section, and CYPD7271-68LQXQ of
the converter.

Intended audience
This document is intended for customers and FAEs using the EZ-PD™ PAG1P/PAG1S+CCG7DC hardware.

Abbreviations and definitions

Table1 Abbreviations

Abbreviations Description

Ccc-cv Constant current - constant voltage

CE Conducted emission

CH'x' Oscilloscope channel numbers

DCM Discontinuous current mode

DP/DM USB data positive / data negative lines

DUT/EUT Device under test / equipment under test

FCCM Forced continuous conduction mode

FET MOSFET (metal oxide semiconductor field effect transistor)
lo/lout Output current of the DUT

NGDO NFET gate driver output

OCP Overcurrent protection

OVP Overvoltage protection

P1/P2/3 Port #1/Port #2/Port #3

PAT Power adaptor tester

PDO Power delivery output

P-P Peak-to-peak
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About this document

Abbreviations Description

PPS Programmable power supply
PSM Pulse skip mode

SCP Short-circuit protection

SW1 Buck converter switch node
Ul User interface

Veus_c Bus voltage at Type-C
Veus_c/Vour Output voltage of the DUT
Vin/Vin_oc Input DC voltage to the DUT
USB PD Universal Serial Bus Power Delivery
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Introduction

1 Introduction

Infineon’s CYPAP112A3 part of EZ-PD™ PAG1P family is designed for a secondary controlled AC/DC flyback
converter topology. In this topology, the voltage and current regulation is performed by the secondary
controller. CYPAP112A3 is responsible for providing the start-up function, driving the primary side FET as well
as responding to fault conditions.

Infineon’s CYPAS111A1 part of EZ-PD™ PAG1S family is an integrated secondary-side synchronous flyback
controller, synchronous rectifier (SR) controller, and charging port controller. CYPAS111A1 is designed to fit a
secondary-controlled flyback system with a primary startup controller (CYPAP112A3) with secondary-side
sensing and regulation. CYPAS111A1 is targeted towards mobile power adapters. It fits well into high-efficiency
AC-DC flyback designs for USB Power Delivery, Qualcomm Quick Charge, and other standard charging
protocols. CYPAS111A1 also supports the USB Power Delivery (USB PD 3.0) Programmable Power Supply (PPS)
mode.

The interface between CYPAP112A3 and CYPAS111Al is through a pulse edge transformer and its associated
circuitry. EZ-PD™ CCG7DC is highly integrated with 2 PD controllers + 2 DC-DC controllers + 1 MCU; all
integrated in one single chip thereby enabling the customers to build high power density charger designs.
CCGT7DCis integrated with Arm® Cortex®-M0 and 128-KB Flash that allows to implement custom features and
build competitive end products, as well as upgrade the firmware on the field for events such as PD spec update
or post production issue fixes. CCG7DC makes the customer end product competitive and secure by supporting
features, such as dynamic load sharing, signed field firmware upgrade, and variable buck input voltage.

This document contains test results of PAG1+CCG7DC based 65-W ATQ GAN dual-C power adapter solution
board. The tests were performed on this board, which is equipped with Infineon’s CYPAP112A3-10SXQ on
primary, CYPAS111A1-24LQXQ on secondary section, and CCG7DC of the converter.

Full I
bn:g;e k——T
Rectifier Snubber VIN [P VBUS_C1 @
B B ¢ = L = oy o
LI f@m T 11
. b & 1 —ccvccz—'g
—DP/OM—
e CC_COMP_GPIO2 S‘ ; 5 21_"—1; é 8l 8 CCG7D NTG
AvaN . o5 A Eil,_, | —opron—M)
cs A | cc1/cc2—]
D7 l i
PAG1P | | PAG1S @Z =
RI, - 4 VBUS_C2
%_4 SPULSEIN T - 1— 1— -I A4
= Freomvoott "
,;'MT gL Lg
T T
Figure 1 Schematic diagram of EZ-PD™ PAG1x-based 65-W ATQ GAN dual-C solution design
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Test setup
2 Test setup
2.1 Device under test (DUT)

65-W ATQ GAN dual-C EZ-PD™ PAG1P/PAG1S+CCG7DC solution demo: (CYPAP112A3/CYPAS111A1+CYPD7271)

Table 2 EZ-PD™ PAG1P/PAG1S+CCG7DC solution kit details

DUT contents Description

CYPAP112A3+CYPAS111A1 Primary and secondary controller

CYPD7271 DC-DC and PD controller

Firmware version CYPAS111-24LQXQ_pa_20230303.hex
ATQ_CCG7D_20230315.hex

Figure 2 PCB dimensions (mm): 55(L) x 34(W) x 27(H)
Note: All the tests mentioned in this report are carried-out under an open-frame condition.
2.2 DUT setup

65-W ATQ GAN dual-C EZ-PD™ PAG1P/PAG1S+CCG7DC solution demo: (CYPAP112A3/CYPAS111A1+CYPD7271).

@ USBCEE Power Tester - X

—
USB( E3 | rrotocoL @ USB-PDO QC4° QC3  QC2 AUTO TEST ON @ OFfF | 2
-

| 5000mV, 3000mA ©
9000mV, 3000mA
12000mV, 3000mA

O 5 . 3 7V 15000mV, 3000mA
1 20000my, 3250m CCPROG PAT : USB-C POWER ADAPTER TESTER

3300=221000mV, 3250mA

Figure 3 Test setup
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Test setup

The DUT is connected to a PAT Tester (CCPROG PAT) using a USB Type-C cable. After a successful connection,
PAT Ul does a PDO discovery and displays the same on the Ul. The solution kit is pre-configured with 4 PDOs for
single portl or single port2 in the 65-W ATQ GAN dual-C demo board.

- PDO1:5V,3AFIXED

- PDO2:9V,3AFIXED

- PDO3:12V,3AFIXED

- PDO4:15V,3AFIXED

- PDO5:20V,3.25AFIXED

- PDO6:3.3Vto21V,0A-3.25APPS
e Dual output: Portl+Port2:

- 20W:5V/3A,9V/2.22A,3.3V-5.9V/3A, 3.3V-11V/2.2A

- 32.5W:5V/3A,9V/3A, 12V/2.7A, 3.3V-11V/3A, 3.3V-16V/2.15A

- 45W: 5V/3A,9V/3A, 12V/3A, 15V/3A, 20V/2.25A, 3.3V-16V/3A

One can either choose the suitable pre-configured PDO or configure a new one using Infineon’s EZ-PD™
Configuration Utility. For the tests in the following sections, we use the pre-configured PDOs.

For more details on PAT Tester and Ul, see USBCEE product details webpage.

Type C-C cable (1-meter long) used: Type C-C cable being used for all the tests mentioned in this report is
3027003-01M.

2.3 Test equipment

Table 3 lists the test equipment used to measure the efficiency, ripple, regulation, and transient response.

Table3 Test equipment list

Test setup Description
Oscilloscope Tektronix MD0O3024
Power meter Yokogawa WT310E
Digital multimeter (Vo and lo) FLUKE 17B
Programmable AC source JingCe DAL15P
Electronic load Chroma 63600-1
Thermal camera Fluke Ti200
Automation software Chroma 8000

EMI Test Receiver 9k-300MHz KeHuan KH3932
QuadraMax QuadraMax 103 1.4.4
User guide 6 002-38430 Rev. *A
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Power management test results

3 Power management test results

Note: All the tests mentioned in this report are carried-out under an open-frame condition. The results
documented here are based on the test reports of the 65-W ATQ GAN dual-C power charger and
adapter solution demo board.

3.1 Efficiency 4-pt average
3.1.1 Single port65 W
Table 4 Efficiency results
. Min criteria . Test result
Parameter Test condition Unit
DoE level 6 115Vac- 60 Hz | 230Vac - 50 Hz

Four-point average Vo=3.3Vdc,lo=3A 78.63% % 86.37 82.1
efficiency Vo =5Vdc, lo=3 A 81.39% % 90.07 86.9
(Average of 25%, 50%, |/ = gydc, l0=3 A 86.62% % 91.81 90.23
75%, and 100% load)

Vo=12Vdc,lo=3 A 87.40% % 91.84 90.92

Vo=15Vdc,lo=3 A 87.73% % 91.8 91.75

Vo=20Vdc,lo=3.25A 88.00% % 92.01 92.33
No load consumption No USB sink attached 210 max mw 37 51

o Peak efficiency: 93.15% (at 230Vac - 50 Hz, 20 V - 3.25 A)
Note:

1. Vout for efficiency calculations is measured across Vbus_C at board end.
2. Variation of +0.3% in 4-point average efficiency and +1% in 10% efficiency can be observed.

Efficiency% vs Load @115Vac

94.00% ' . — —
92.00% I ——
90.00% .

88.00% |2 3.3V 3A
>86.00% ﬁ =
V4
/
/
/
/

@) o P
555000 Z 5V 3A
.©80.00%
=78.00%
W76.00%
74.00%
72.00%
70.00%
68.00%

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Load

9V 3A

Figure 4 Efficiency at 115Vac, 60 Hz
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Efficiency% vs Load @230Vac
94.00% i i i i i i i ]
o
88,0005 =+ L L 1 33
-.86:00% —= ,
584.00% + , — 3A
580000 G221 —— 5V 3A
G 18:00% Vo —
£ 190008 —+ 9V 3A
W72:00% A~
70:00% |~
68.00% F——
66.00% —
64.00% —
62.00%
10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Load
Figure 5 Efficiency at 230Vac, 50 Hz
3.1.2 Dual port 65 W (Port1 +Port2)
Table 5 Efficiency results
Parameter Test condition Min criteria | Unit Test result
DoE level 6 115Vac 60Hz 230Vac 50Hz
Portl15V,3A %
81.609% 89.424 88.3
Port25V,3A
Port15V,3A %
84.1325% 89.744 89.741
Port29V,3A
Port15V3A %
86% 90.57 90.407
Port2 12V, 3A
Portl5V,3A %
86% 90.418 90.416
Four- point Average Port215V,3A
Efficiency Portl5V,3A 8604 % 90.637 91.195
(Average of 25%, 50%, 75%, | Port2 20V, 2.25 A ° ' '
100% load) Port19V,3A %
86% 90.692 90.902
Port212V,3A
Portl 12V,2.7TA %
86% 90.92 91.106
Port212V,2.7TA
Portl9V,2.22A %
86% 90.73 91.009
Port215V,3A
Portl9V,2.22A %
86% 90.748 91.472
Port220V,2.25A

Peak Efficiency: 91.472 % (At 230Vac-50Hz, Portl 9V2.22A+Port2 20V2.25A)
Note:

1. Voutfor efficiency calculations is measured across Vbus_C at board end.
2. Variation of +0.3% in 4-point average efficiency and +1% in 10% efficiency can be observed.
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Efficiency% vs Load @115Vac

Portl 5V3A+Port2
5V3A

95.000%
— Portl 5V3A+Port2
93.000% 9V3A
)
91.000% +
_5 (i e i’g\r/t;:VSA Port2
i+ 89.000% =
L _ Portl 5V3A+Port2
15V3A
87.000%
— Portl 5V3A+Port2
85.000% 20V2.25A
20% 30% 40% 50% 60% 70% 80% 90% 100%
Load
Figure 6 Efficiency at 115Vac, 60 Hz
Efficiency% vs Load @230Vac
Portl 5V3A+Port2
95.000% SV3A
Portl 5V3A+Port2
93.000% 9V3A
91.000% — e Portl 5V3A+Port2
> 4/ 1 12V3A
b == _~
$ 89.000% |—=4— —
5 1 — i’g\r/t; A5V3A+Port2
IS 87.000% ——
Portl 5V3A+Port2
85.000% 20V2.25A
20% 30% 40% 50% 60% 70% 80% 90% 100%
Load
Figure 7 Efficiency at 230Vac, 50 Hz
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3.2 Standby power consumption

Table 6 Standby power results!!

Vin (Vac) 90Vac, 60 Hz 115Vac, 60 Hz 230Vac, 50 Hz 246Vac, 50 Hz
Input power 46 37 51 60

s DoE level 6 standby consumption
£
é 250 —_—o
g 200 unattached
2 150 == DOoE Limit
S 100
2 50
©
< 0
& 90V 115V 230V 265V
AC in
Figure 8 Standby power vs DoE level 6 criteria

Note:

1. There should be 5 minutes of warmup-up time before starting to measure standby power.

General Condition

State -

Crest Factor Total harmonic content(Uthd) Voltage and Frequency Value

Value 1.418 Value 0.046 % Voltage 115.110V
Range [ 1.34-1.45 || UpperLimit 2.000% | Frequency 59.999 Hz

Measure Data

Power 0.030 W Average Power Apparent Power
MaxPower [T 00s8W [ 0.037 W [ 2.722VA
Power Variation 52.603 % Accumulated Energy Real Power Factor

[ 0,009 Wh [ 0.011

Information
Elapsed Time 00:15:00

Test State Log

[Starting]

Initializing WT

100:00:00 Starting Measurement
00:00:00 (Power Variation) Over Limit

00:15:00 [Stability Chedk] LR:(0.000104 < [0.010000]):T
IOO: 15:00 Finishing Measurement (LR Stable)

Figure 9 Detailed power measurement results @115Vac, 60 Hz
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General Condition

State -
Crest Factor Total harmonic content{Uthd) | ~ Voltage and Frequency Value
value 1.415 Value 0.025 % Voltage 230,250V | o=

Range T3 1% Limit 2000 % | | Frequency 59.999Hz | o
Urpe !

Measure Data

Power 0.050 W Average Power

Apparent Power

Max Power 5w [ 0.051W [ 7.697 VA
Power Variation 17.857 % Accumulated Energy Real Power Factor
[ 0.013Wh [ 0.007

Information
Elapsed Time 00:15:00

Test State Log

[Starting]

Initializing WT

100:00:00 Starting Measurement

00:00:00 (Power Variation) Over Limit

00:15:00 [Stabiity Check] LR:(0.002832 < [0.010000]):T
IOO: 15:00 Finishing Measurement (LR Stable)

Figure 10 Detailed power measurement results @230Vac, 50 Hz

3.3 Output voltage ripple and noise peak-peak

The ripple and noise are measured with a 10-uF E-cap and a 104K ceramic capacitor at Vbus, and the
oscilloscope bandwidth is set at 20 MHz. The probe is needed to remove the outside plastic protector and GND
wire; instead, a spring PIN is necessary for directly grounding. For connection details, see Figure 11.

Figure 11 Ripple probe used (connected at board end)
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Figure 12 Ripple and noise at 115Vac 60Hz (CH1: Vbus_c)
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20V3.25A Ripple =27.2 mV 20V3.25A Noise =20.8 mV

Figure 13 Ripple and noise at 230Vac 50 Hz (CH1: Vbus_c)
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3.4 Output voltage dynamic response

20V, Vspike = 140 mV, Setting time =2 ms
Figure 14 Output voltage dynamic response at Load=100%-10%, T1 =20 ms, T2 =20 ms,
Slew = 0.5 A/us, Vac=115/60 Hz (CH1: Vbus_c, Ch4: lout)
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20V, Vspike =160 mV, Setting time =2 ms
Figure 15 Output voltage dynamic response at Load=100%-10%, T1 =20 ms, T2 =20 ms,
Slew = 0.5 A/us, Vac =230/50 Hz (CH1: Vbus_c, Ch4: lout)
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3.5 Output current dynamic response

5V1A~3Aload (CRmode:R=5 Q to1.45 Q) 20V 1A~3.25Aload(CRmode:R=200Qt06 Q)

Figure 16 Output current dynamic response at 115Vac, 60 Hz, CR mode at E-load
(CH4: Vbus_c, Ch3: lout)

5V1A~3Aload(CRmode:R=5 Q to1.45 Q) 20V1A~3.25Aload(CRmode:R=20 Q to6 Q)

Figure 17 Output current dynamic response at 230Vac, 50 Hz, CR mode at E-load
(CH4: Vbus_c, Ch3: lout)
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3.6 Start-up turn-on delay

230Vac/50Hz with 5V0A load = 608 mS 265Vac/50Hz with 5V0A load = 602 mS
Figure 18 Start-up turn-on delay at various AC input, (CH1: Vbus_c, Ch3: AC input)

3.7 Start-up turn-onrise time

ekPrevu
«

20,18m

Figure 19 Start-up rise time at 90Vac/60Hz with 5VOA load =21.8 mS (CH1: Vbus_c)

User guide 18 002-38430 Rev. *A
2023-09-08



o _.
65-W ATQ GAN USB PD dual-C power charger and adaptor solution |n f| neon ,
demo board (REF_65W_2C_GAN_PAG1) test report

Power management test results

ek PreVu
i\ T]

Figure 20 Start-up rise time at 265Vac/50Hz with 5V0A load =20.4 ms (CH1: Vbus_c)

3.8 Shut-down Hold-up and Fall time

nts found

115Vac/60Hz with 20V3.25A load, Thold-up = 14.8 mS, Tfall =10 mS (CH1:Vbus_c, CH2:AC input)

Figure 21 Shut-down Hold-up and Fall time
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3.9 Switch voltage stress
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Test condition: Vin = 264Vac/50Hz with 20V/3.25A full load
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Test condition: Vin = 264Vac/50Hz with 20V/3.25A*75% full load
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Test condition: Vin = 264Vac/50Hz with 20V/3.25A*50% full load
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Test condition: Vin = 264Vac/50Hz with 20V/3.25A*25% full load
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Figure 22
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3.10 Overcurrent protection

Fixed-PD0: 20V, 3.25 A, OCP =4.08 A, response time =920 ps.
The DUT will go latch mode after several times retry.

Figure 23 Overcurrent protection at 115 V, 60 Hz with full load of each PDO (CH1: Vbus_c, CH2: lout)
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3.11 Short-circuit protection
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Figure 24 Short-circuit protection at 115Vac, 5V0.3A load. Short E-load output
(CH1: Vbus_c, CH2: lout)
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Figure 25
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Short-circuit protection at 230Vac, 5V0.3A load. Short E-load output

(CH1: Vbus_c, CH2: lout)
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3.12 Overvoltage protection

(infineon

M 20.0ms
hd

M

sition: 1.96ms
bt i

u

PDO 12V, apply 15V DC source to Vbus_c and GND, Vovp =15V on Vbusin

Figure 26 Overvoltage protection at 115Vac, 0 A load
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M 20.0ms
v

(T

Zoom Position: 1,96ms

u

M 20.0ms
L 4

(1)

_Zoom Position: 5.24ms

PDO 12V, apply 15V DC source to Vbus_c and GND, Vovp = 15V on Vbusin
Figure 27 Overvoltage protection at 230Vac, 0 A load
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3.13 Overtemperature protection

e Single port C1 (20V3.25A)

- OTP trigger point = 100°C Bypass MOSFET close and Vbus_c dropsto 0V

- OTP resume point =90°C, Bypass MOSFET turn on again and Vbus_c resumes to 20 V
e Dual port C1(5V3A) + port C2(12V3A)

- OTP trigger point = 100°C, Buck MOSFET close, Vbus_c1 and Vbus_c2 dropsto 0V

- OTP resume point =90°C, Buck MOSFET turn on again, Vbus_c1 resumes to 5V and Vbus_c2 resumes to
12V

Figure 28 Single port C (20V 3.25A)

Figure 29 Dual port C (12V3A + 5V 3A)

The sense point of temperature is from NTC 100K resistor on the Type C1 and Type C2 board.
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Power management test results

3.14 Thermal captures

1. Test condition: Single port Vout =20V, lout =3.25 A Full load.
Ambient condition: 25°C and in open-frame and run 60 Minutes.

(infineon

90Vac/60Hz 264Vac/50Hz

Top side Top side

Bottom side
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Figure 30 Thermal captures (Single port Vout =20V, lout = 3.25 A Full load)

Table 7 Temperature measurements

Measured key component Temperature (°C) Temperature (°C)
@ 90Vac/60Hz @ 264Vac/50Hz

Transformer ATQ24 core (T1) 73.6 79

Transformer ATQ24 wire (T1) 73 78.6

Pulse transformer (T2) 65.8 64.9

Primary- MOSFET: IGLD60R190D1AUMAL (Q4) 81 87

SR MOSFET: BSCO50N10NS5 (Q3) 77.2 80.8

Primary snubber (D1,R5//R37,R2//R3//C2) 78.6 76.7

SR snubber (C29+R40) 67.6 72.1

Bridge diode: MSB407 (BD1//BD2) 97.3 69.3

EZ-PD™ PAGLP (U2) 70.5 72

EZ-PD™ PAG1S (U1) 82.6 88.2

Primary AUX LDO (Q2+D2) 72.7 75.9

CMC (LF2) 80.3 57.2

EZ-PD™ CCG7DC (U3) 60.5 63.9

Bypass MOSFET(Q7) 58.2 59.9

Power inductor(L3) 50.1 51.4

User guide 29 002-38430 Rev. *A
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2. Test condition: Port 1 Vout=9V, lout=2.22 Aand Port 2 Vout=20V, lout=2.25A

Ambient condition: 25°C and in open-frame and run 60 Minutes

(infineon

90Vac/60Hz

264Vac/50Hz

Top side

Top side

User guide
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90Vac/60Hz 264Vac/50Hz
Bottom side Bottom side

Figure 31 Thermal captures (Port 1 Vout =9V, lout=2.22 Aand Port 2 Vout=20V, lout=2.25A)

Table 8 Temperature measurements

Measured key component Temperature (°C) Temperature (°C)
@ 90Vac/60Hz @ 264Vac/50Hz

Transformer ATQ24 core (T1) 79.5 83.7

Transformer ATQ24 wire (T1) 79 83

Pulse transformer (T2) 71.1 72.9

Primary- MOSFET: IGLD60R190D1AUMAL (Q4) 86.8 89.6

SR MOSFET: BSCO50N10NSS5 (Q3) 85.4 88.4

Primary snubber (D1,R5//R37,R2//R3//C2) 81.6 79.5

SR snubber (C29+R40) 76.3 76.7

Bridge diode: MSB407 (BD1//BD2) 99.5 715

EZ-PD™ PAG1P (U2) 75.6 76.3

EZ-PD™ PAG1S (U1) 93 98.2

Primary AUX LDO (Q2+D2) 81.1 80.4

CMC (LF2) 85.4 58.5

EZ-PD™ CCG7DC (U3) 73.4 73.1

Buck MOSFET1 (Q1+Q9) 72.9 73.1

Buck MOSFET1 (Q6+Q5) 73.6 73.7

Power inductorl (L2) 76.3 73.5
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Measured key component

Temperature (°C)
@ 90Vac/60Hz

Temperature (°C)
@ 264Vac/50Hz

Power inductor2 (L3)

81.4

82.7

3.15 Conducted emission

Organization: IFX

Place: IFX LAB
Detector: PE+AV
Limit: EN33032

Remark: 230Vac L

Start (MHz)
0. 150
2.000

10. 000

dBuV

777777777777777777777777777777777777777777777777777777777777777777777777777777 parameter

100
90
80
70
60

50

40
30
20

oP) freq(MHz)
0. 206
0.274
freq(MHz)
0. 2060
0.2740

e

Operator: Andy EUT:PAGI+CCGTDC Dua 65W
Time: 2023/3/13/19:05 Test equipment: KH3932
Test-time(ms): 30 SN: 320829
Transductor (PK/AV): PK / AV JZ: 2,15,845
—————————————————————————————————————————————————————————————————————————————— freq, step
End (MHz) Step(MHz)
2. 000 0. 002
10. 000 0.010
30. 000 0. 025
777777777777777777777777777777777777777777777777777777777777777777777777777777 scan result
1
Wyt dITA N,
palad P phatons q‘F\'—j’rh
st e A
I
30. 000 MHz
—————————————————————————————————————————————————————————————————————————————— final test
lev (dBuv) Lim (dBuV) A (lev-Lim)
59.9 63. 4 -3.3
50.7 61.0 -10.3
lev (dBuV) Lim (dBuV) A (lev-Lim)
44.2 53. 4 -9.2
345 510 -16.5

Figure 32
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—————————————————————————————————————————————————————————————————————————————— parameter

Organization: IFX

Place:
Detector:
Limit:

IFX LAB
PK+AV
EN35032

Remark: 230Vac N

Operator:

Time:

Test—time (ms) :
Transductor (PK/

Andy
2023/3/13/18:59
30

AV

EUT:PAGI+CCGTDC Dua 63W
Test equipment: KH3932
SN: 320829

JZ: 2,15,846

Start (MHz)
0.150
2. 000

End (MHz)

2. 000
10. 000

30. 000

Step (MHz)
0.002
0.010
0.025

i
,,,,,,,,, Lo __
i
i
,,,,,,,,, oo
60 EN55p32 (QP)
50 ——f === =o
40
30
20
10
0
0. 150 MHz 30. 000 MHz
—————————————————————————————————————————————————————————————————————————————— final test
qpP) freq (MHz) lev (dBuV) Lim (dBuV) A (lev-Lim)
0. 202 99.6 63.3 -3.9
0.274 51.2 61.0 -9.8
AV, freq (MHz) lev (dBuV) Lim (dBuV) A (lev-Lim)
0. 2020 417 93.9 -11.8
0. 2740 33.9 5L.0 -15.1
. .
Figure 33 CE at230V, 50 Hz: N LINE (QP and AV margin 3.9 dB)
------------------------------------------------------------------------------ parameter
Organization: IFX Operator: Andy EUT:PAG1+CCG7DC Dua 63W
Place: IFX LAB Time: 2023/3/14/15:31 Test equipment: KH3932
Detector: PK+AV Test—time(ms): 30 SN: 320829
Limit: EN33032 Transductor (PK/AV): PK / AV 2,15, 843
Remark: 115Vac L 63W
step
Start (MHz) End (MHz) Step (MHz)
0. 150 2.000 0.002
2. 000 10. 000 0.010
10. 000 30. 000 0.025
0. 150 MHz 30. 000 MHz
—————————————————————————————————————————————————————————————————————————————— final test
(QP) freq(MHz) lev (dBuV) Lim(dBuV) A (lev-Lim
0. 150 62.0 66. 0 -4.0
0. 168 60.9 65.1 4.1
(av) freq (MHz) lev{dBuV) Lim{(dBuV) 2 (lev-Lim)
0. 1500 40.2 96.0 -152.8
0. 1680 46. 4 99.1 8.7
Figure 34 CEat 115V, 60 Hz: L LINE (QP and AV margin =4 dB)
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______________________________________________________________________________ parameter

Organization: IFX

Place: IFX LAB
Detector: PE+AV
Limit: EN33032

Remark: 115Vac N 65W

Start (MHz)
0. 150
2. 000

Operator: Andy

Time: 2023/3/14/15:25
Test—time(ms): 30

Transductor (PK/AV): PK / AV

End (MHz)
2.000
10. 000

EUT:PAGI+CCGTDC Dua 65W
Test equipment: KH3932
SN: 320829

JZ: 2,15,5848

Step (MHz)
0. 002
0. 010

scan result

EN25P32(QP)

y ThaaT
Tl EN33D32(
T P
R

QP) freq(MHz)
0. 150
0.174
0.264

AV) freq (MHz)
0. 1500
0.1740
0. 2640

lev (dBuV) Lim(dBuV)
2.9 66. 0
60.8 64.8
51.3 61.3
lev (dBuV) Lim(dBuV)
40.9 96.0
43.2 94.8
25.3 51.3

30. 000 MHz
final test

-9.8
A(lev-Lim)
-15.1
-11.5
-26.0

Figure 35
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3.16 Surge test
| Issue No.: FM-SZM-018A
| Issue Date: Jan.11,2016
WORKSHEET: Surge Test (EN 61000-4-5)
Test data: 2023.4.26
Applicant: Infineon Semiconductors (Shenzhen)
Model No:CCG7DC dual C ATQ GAN 65W charger 1# without MOV, 2# with MOV
Environmental conditions
Air Temperature (°C) 24 Relative Humidity (%RH) 56 Air Pressure (mBar) 1005
Test Equipment
Ultra Compact Simulator; Coupling/Decoupling Network
Set-Up EUT for Compliance Test
Test Requirement Standard EN 55035:2017
Operating mode during test A230Vac 50Hz
B:115Vac 60Hz
Detail EUT monitor system Communication status, work status, display
Compliance-Test Record 1# without MOV
Compliance Test On AC Port
Test level Surge number _
Phase (deg) Test mode Interval of surge Observations
(LN) (kv) impulses
L-N +1 90" All mode 60S 5 No Loss of function
LN -1 270° All mode 603 5 No Loss of function
Test Conclusion and Reason
Test Conclusion: Pass
Reason (explain why?) Refer to above all
Performance Criterion:
| Issue No.. FM-SZM-018A
| Issue Date: Jan.11,2016
Compliance-Test Record 2# with MOV
Compliance Test On AC Port
Test level number
Phase (deg) Test mode Iftgrr?;il of surge Observations
(L-N) (kv) impulses
L-N +2 90" All mode 60S 5 No Loss of function
LN -2 270° All mode 60S 5 No Loss of function
Test Conclusion and Reason
Test Conclusion: Pass
Reason (explain why?) Refer to above all
Performance Criterion:
Figure 36 Surge test
User guide 35 002-38430 Rev. *A
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3.17 ESD test

infineon

Test date: 26/Apr/22
Application: Infineon(2£ € 5)
Model No:CCG7DC dual C ATQ GAN 65W charger

Issue No.: FM-SZM-006A
Issue Date: Jan.11,2016

WORKSHEET: ESD Test (EN 61000-4-2)

Environmental conditions

Air Temperature (¢C) | 216 | Relative Humidity ( %RH )

451

Air Pressure (mbar)

1015

Test Equipment

Teseq AG (NSG437)

Set-Up EUT for Compliance Test

Test Requirement Standard As client’s requirement Set up the EUT as
Table top
Operating mode during test 00 -115Vac 60Hz
01 :230Vac 50Hz
Detail EUT monitor system Work status

Compliance-Test Record CCG7DC dual C ATQ GAN 65W charger(without case)

1 HCP/VCP contact discharge: (1 pulse / second)

EUT mode / Position Level HCP/VCP Observation
All mode +4kV VCP/HCP No loss of function
Test Conclusion and Reason
Test Conclusion PASS
Reason (explain why?) Refer to above
Actual Performance Class: A

Figure 37 ESD test
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3.18 USB PD source test results (using Quadramax)

Figure 38 Test setup for Quadramax

Test results:

o Testinginitialized

e 2021/6/2517:12:32

¢ QuadDraw version: 0.8.7285

e QM#103 HWRev:1.4.4 FWST:0.0.1376 FWCCG1:0.10
e AC115Vand230Vinput

Table 9 USB PD source test results (using Quadramax)

Test Description Result

TD SPT.1 Load test PASS

TD SPT.2 Capabilities test PASS

TD SPT.3 Hard reset test PASS

TD SPT.5 Overcurrent test PASS

TD SPT.6 PPS voltage step test PASS

TD SPT.7 PPS current limit test PASS
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4 Appendix
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Appendix
4.2 Bill of materials
Comment Description Designator Footprint LibRef Quantity
MLCC 0402 100nF MLCC 100nF/50V X7R 0402 +10% |C5, C9, C12, C17, C55, C73  |0402_C MLCC 0402 100nF 1 6
MLCC 0402 1uF MLCC 1uF/25V X5R 0402 +10% C10 0402 C MLCC 0402 1uF 1
MLCC 0603 4.7uF MLCC 4.7uF/16V X7R 0603 +10% |C11 0603 C MLCC 0603 4.7uF 1
MLCC 0805 10uF MLCC 10uF/50V X5R 0805 +10%, |C13, C30, C72 0805 _C MLCC 0805 10uF 3
MLCC 0402 10pF MLCC 10pF/50V 0402 NPO +5% C22 0402 C MLCC 0402 10pF 1
MLCC 0402 100pF MLCC 100pF/50V NPO 0402 +5% |C23 0402 C MLCC 0402 100pF 1
MLCC 0603 1nF MLCC 1nF/50V NPO 0603 +10% C24 0603 C MLCC 0603 1nF 1
MLCC 0402 47nF MLCC 47nF/50V X7R 0402 +10%  |C27 0402 C MLCC 0402 47nF 1 1
MLCC 0402 1nF MLCC 1nF/50V 0402 NPO +5% Cc28 0402 C MLCC 0402 1nF_1 1
MLCC 1206 330pF IIAOL%CC 330PF/1000V X7R 1206 + C29 1206_C MLCC 1206 330pF 1
MLCC 0805 22uF MLCC 22uF/25V X7R 0805 +10%  |C56 0805_C MLCC 0805 22uF 1
MLCC 0402 68pF MLCC 68pF/50V 0402 NPO +5% C71 0402 C MLCC 0402 68pF 1
XCap 0.47uF/275Vac X Cap 0.47uF/275Vac CX1 CX W18+T6*P15 XCap 0.47uF/275Vac 1
Ycap 2200pF/400Vac__ |YCap 400V 2200PF Z5U Or Y5P Cy1 SMD 2.2nF Ycap Ycap 2200pF/400Vac 1
Solid Electrolytic Capacitor
S-ECap 680uF/25V 680UF/25V EC2, EC3 CE6.3/2.54(H14) S-ECap 680uF/25V_1 2
Fuse 3.15A/250V FUSE BRD MNT 3.15A 250VAC F1 fusel Fuse 3.15A/250V 1
RADIAL
Power inductor
4.7uH LQM2HPN4R7MGOL 4.7uH 20% L1 SMD 4.7uH 4.4%4.2 4.7uH 1
138mQ 1.1A
L, N Bivet Big Hole TEST_POINT 2
CMC 600uH CMC 600uH T9#%3*3 LF1 9+5+3 CMC 600uH 1
CMC 8mH CMC 8mH T12.7+8%5 LF2 TD15 20+11 CMC 8mH 1
Nmos BSCO50N10NS5 100V 5mR
Nmos BSCO50N10NS5 61A PG-TDSON-8 Q3 DFN5X6 Nmos BSCO50N10NS5 1
R1206 0.005Q Resistor 0.005Q 1206 1% 1/4W R6 1206 R R1206 0.005Q 1
R0402 100Q Resistor 100Q 0402 1% 1/16W R8, R9, R41 0402 R R0402 100Q 3
R0O603 2.2Q Resistor 2.20Q 0603 1% 1/10W R12 0603 R R0603 2.2Q 1
R0O603 0Q Resistor 0Q 0603 1% 1/10W R14 0603 R R0603 0Q 1
R1206 8.06kQ Resistor 8.06kQ 1206 1% 1/4W R16 1206 R R1206 8.06kQ 1
R0402 40.2kQ Resistor 40.2kQ 0402 1% 1/16W R30 0402 R R0402 40.2kQ 1
R0402 1MQ Resistor 1IMQ 0402 1% 1/16W R31 0402 R R0402 1MQ 1
R0O603 150Q Resistor 150Q 0603 1% 1/10W R32 0603 R R0603 150Q 1
R1210 10Q Resistor 10Q 1210 1% 1/3W R40 1210-R R1210 10Q 1
Resistor 100kQ 0402 1% 1/16W,
100 kOhms +1% 0.063W, 1/16W
R0402 100kQ Chip Resistor 0402 (1005 Metric) R46, R67 0402_R R0402 100kQ 2
Thick Film
DNP Resistor DNP 0402 1% 1/16W R64 0402_R R0402 DNP 1
R0402 18.2kQ Resistor 18.2kQ 0402 1% 1/16W R68 0402 R R0402 18.2kQ 1
Ntc 100k 100k Thermistor 0402 RT1 0402 R Ntc 100k 1
Var 10D 560V Varistor 10D 560V RV1 MOV10D471 Var 10D561 1
. SGND, SWD_CLK, SWD_DAT, .
TEST POINT Test point VBUS N, VDDD, XRES Test point TEST POINT 6
Pulse Transformer 7uH |7uH 9T:3T 8mm T2 Pulse Transformer-DIP _|Pulse Transformer 1
CYPAS111A1 gﬁ%gfwwpmm Controller g QFN-24_4x4x05P CYPAS111A1 1
SY8301ABC High Efficiency, 1A
SY8301ABC 2.5v=40V Input u4 SOT-23-6 SY8301ABC 1
Synchronous Step Down Regulator
SOT-23 (6)
Figure 39 Main board BOM
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Comment Description Designator Footprint LibRef Quantity
Bridge Rectifier DBF310-13 3A 1000V
DBF310-13 0.95V@1L BA BD1, BD2 BD(DB106) BD DBF310-13 2
MLCC 1206 10nF MLCC 10nF/1000V X7R 1206 +10% |C1 1206 C MLCC 1206 10nF 1
MLCC 1206 2.2nF MLCC 2.2nF/1000V X7R 1206 £10% |C2 1206 _C MLCC 1206 2.2nF 1
MLCC 0603 1nF MLCC 1nF/50V NPO 0603 +10% c3 0603 _C MLCC 0603 1nF 1
DNP MLCC 33pF/1000V X7R 1206 +10% _ |C4 1206 C MLCC 1206 33pF 1
MLCC 1206 2.2uF MLCC 2.2uF/100V X7R 1206 +10%  |C7,C8 1206 C MLCC 1206 2.2uF 2
MLCC 0805 22uF MLCC 22uF/25V X7R 0805 +10% C14,C15 0805_C MLCC 0805 22uF 2
MLCC 0603 100pF MLCC 100pF/50V X7R 0603 +10% _ |C16 0603_C MLCC 0603 100pF 1
MLCC 0603 1uF MLCC 1uF/50V X7R 0603 +10% c19 0603_C MLCC 0603 1uF 1
MLCC 0603 220pF MLCC 220pF/50V X7R 0603 +10% _ |C21 0603 _C MLCC 0603 220pF 1
MLCC 0603 33pF MLCC 33pF/50V NPO 0603 +1% c42 0603_C MLCC 0603 33pF 1
GS2M Diode GS2M 2A/1000V SMA D1 SMA GS2M 1
DFLM Diode DFIM 1A 1000V_SOD-123 _ |D2, D8 SOD-123F 12.8-W1.8-153.7-RD__|DF1M 2
SOD4007 Diode SOD4007 SOD-123 D3, D5 SOD-123F 12.8-W1.8-L53.7-RD__|SOD4007 2
1N4148WS Diode 1N4148WS SOD-323 D6 SOD-323 Diode 1N4148WS 1
BAT54V2TALG gcohggé’ Diode BATS4V2TALG D7 SOD-123 Diode BATS4V2TALG | 1
ECap 33uF/400V Electrolytic Capacitor 33uF/400V EC1, EC5, EC6 |CE8/3.5(H25) ECap 33uF/400V 3
ECap 22uF/400V Electrolytic Capacitor 22uF/400V EC4 CE8/3.5(H19) ECap 22uF/400V 1
BLM31SN500SH1L ?zari 3012%250 @ 100Mhz, 12A, FB1 1206 R Bead 500@100Mhz 1
FCXA95TA ggli’_l\é Transistor FCX495TA 150V SOT- 02 SOT89 FCXA95TA 1
CoolGaN IGLD60R190D1AUMAL CoolGaN

CoolGaN IGLD6ORTIODIAUMAL |51 95 me) 10A ThinPAKSXS Q4 PG-LSON-8-1 IGLDBOR190DIAUMA| 1
R0603 15Q Resistor 15Q 0603 1% 1/10W R1 0603 R R0603 15Q 1
R1206 390kQ Resistor 390kQ 1206 1% 1/4W R2, R3 1206 R R1206 390kQ 2
R1206 4.7Q Resistor 4.7Q 1206 1% 1/4W R5, R37 1206 R R1206 4.7Q 2
R1206 1Q Resistor 1Q 1206 1% 1/4W R7,R36 1206 R R1206 1Q 2
RO603 100kQ Resistor 100kQ 0603 1% 1/10W R11 0603_R R0603 100kQ 1
RO603 24kQ Resistor 24kQ 0603 1% 1/10W R13 0603 R R0603 24kQ 1
R1206 47Q Resistor 47Q 1206 1% 1/4W R15, R19 1206 R R1206 47Q 2
RO603 6.2kQ Resistor 6.2kQ 0603 1% 1/10W R18 0603_R R0603 6.2kQ 1
RO603 3kQ Resistor 3kQ 0603 1t 1/10W R20 0603 R R0603 3kQ 1
R0603 10Q Resistor 10Q 0603 1% 1/10W R21 0603 R R0603 10Q 1
RO603 47kQ Resistor 47k 0603 1% 1/10W R22 0603 R R0603 47kQ 1
RO603 499kQ Resistor 499kQ 0603 1% 1/10W R24 0603 R R0603 499kQ 1
RO603 1kQ Resistor 1kQ 0603 1% 1/10W R26 0603_R R0603 1kQ 1
R1206 0.47Q Resistor 0.47Q 1206 1% 1/4W R27, R28, R29 [1206 R R1206 0.47Q 3
RO603 2kQ Resistor 2kQ 0603 1t 1/10W R35 0603 R R0603 2kQ 1
R1206 1.5MQ Resistor 1.5MQ 1206 1% 1/4W R38, R39 1206_R R1206 1.5MQ 2
Transformer Transformer Tl ATQ24 5PIN_2 ATQ24 5PIN_2 1
CYPAP112A3 PAG1P PWM Controller SOIC-10 U2 SOP-10 CYPAP112A3 1
MMSZ5246B Zener MMSZ5246B 16V SOD-123  |ZD2 SOD-123 Zener MMSZ5246B 1
MMSZ5248B Zener MMSZ5248B 18V SOD-123 _ |ZD3 SOD-123 Zener MMSZ5248B 1

Figure 40 Daughter board BOM
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Comment Description Designator Footprint LibRef Quantity
MLCC 0603 1uF MLCC 1uF/50V X7R 0603 +10% gi'gcgg’zcw’ c40, 0603_C MLCC 0603 1uF 6
MLCC 0402 1uF MLCC 1uF/25V X5R 0402 +10% C18, C58, C64, C70 [0402_C MLCC 0402 1uF 4
C20, C26, C31, C41,
MLCC 0402 100nF MLCC 100nF/50V X7R 0402 +10% C46, C57, C59, C62, |0402_C MLCC 0402 100nF_1 12
C63, C65, C67, C68
MLCC 0402 390pF MLCC 390pF/50V X7R 0402 +10% C25, C60, C61, C66 [0402_C MLCC 0402 390pF 4
MLCC 0402 220nF MLCC 220nF/16V X7R 0402 +10% C32, C50 0402_C MLCC 0402 220nF 2
MLCC 0603 100nF MLCC 100nF/50V X7R 0603 +10% C34, C47 0603_C MLCC 0603 100nF 2
MLCC 0603 1nF MLCC 1nF/50V NPO 0603 +10% C36, C37 0603 _C MLCC 0603 1nF 2
MLCC 0805 10uF MLCC 10uF/50V X5R 0805 +10% C39, C44, C53, C54 |0805_C MLCC 0805 10uF 1 4
DNP MLCC DNP 0402 +10% C43 0402 _C MLCC 0402 DNP 1
MLCC 0402 10nF MLCC 10nF/50V 0402 X7R +5% C45 0402 _C MLCC 0402 10nF 1
MLCC 0402 680pF MLCC 680pF/50V X7R 0402 +10% C51, C69 0402 _C MLCC 0402 680pF 2
TYPE-C TYPE-C connector 16-pin CON1, CON2 TYPE_C 16PIN_VERTICAL |TYPE-C connector_1 2
SDM10U45-7 Schottky SDM10U45-7 SOD-523 D9, D11 SOD-323 Schottky SDM10U45-7 2
MMSZ5232B Zener MMSZ5232B 5.6V SOD-123 D10 SOD-123 Zener MMSZ5232B 1
S-ECap 330uF/25V Solid Electrolytic Capacitor 330uF/25V  |[EC9, EC10 CE6.3/2.54(H9) S-ECap 330uF/25V 2
INT, PGND, RX1,
RX2, SCL, SDA,
TEST POINT Test point SWD_CLK1, Test point TEST POINT 12
SWD_DATI1, TX1,
TX2, VDDD1, XRES1
22uH Power inductor 22uH L2, L3 INDUCTOR-H-13MM 22uH 2
Nmos BSZ063N04LS6 ’;‘gﬁ;ggéﬁi’t’g%ﬁ;ﬁov 6:3mQ40A |11 05, 06, Q9 PG-TSDSON-8.3.3+3.3  |Nmos BSZ063NO4LS6
Nmos BSZ0902NS ’;‘;&Z;?\?ﬁ?ﬁg?ov 35mQSBAPC- |7 g PG-TSDSON-8 3.3+3.3  |Nmos BSZ0902NS 2
R0603 0Q Resistor 0Q 0603 1% 1/10W R4, R43, R58, R62 0603 R R0603 0Q 4
R0805 2.2Q Resistor 2.2Q 0805 1% 1/16W R10, R42 0805_R R0805 2.2Q 2
. R25, R45, R47, R56,
R0402 0Q Resistor 0Q 0402 1% 1/16W R57. R63. R65 0402_R R0402 0Q 7
R1206 0.005Q Resistor 0.005Q 1206 1% 1/4W R33, R34, R60, R61 [1206_R R1206 0.005Q 4
R0402 1.5kQ Resistor 1.5kQ 0402 1% 1/16W R44, R59 0402_R R0402 1.5kQ 2
R0402 5.1kQ Resistor 5.1kQ 0402 1% 1/16W R49, R50 0402_R R0402 5.1kQ 2
R0402 100kQ Resistor 100kQ 0402 1% 1/16W R51, R52 0402_R R0402 100kQ 2
Ntc 100k 100k Thermistor 0402 R53, R54 0402 R Ntc 100k 2
R0402 30Q Resistor 30Q 0402 1% 1/16W R66 0402_R R0402 30Q 1
ESD protection ESD253-B1-W0201
ESD253-B1-W0201 Vrwm=24V, Vc=31V, +15 kV (air / TVS1, TVS2 WLL-2-3 TVS ESD253-B1-W0201 2
contact discharge) 0201
ESD protection ESD245-B1-W0201 TVS3, TVS4, TVS5,
ESD245-B1-W0201 Vc=7.5V +£18 kV (air), £15 kV (contact |TVS6, TVS7, TVSS, WLL-2-3 TVS ESD245-B1-W0201 8
discharge) 0201 TVS9, TVS10
CCG7D Dual-C PD and Buck-Boost
CYPD7271 Controller OFNG8-10+10 U3 QFN-68_8*8(0.9mm) CYPD7271 1
Figure 41 EZ-PD™ CCG7DC board BOM
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4.3 PCB layout

Bottom view

Figure 42 Main board

Top view Bottom view
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GND

9 : NetC4_1

5 5
NetBD2_2 NetBD1_2

5 5
NetBD2 2 NetBD1_2

Figure 43 Daughter board
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Figure 44 EZ-PD™ CCG7DC board
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4.4 Transformer specifications (T1 ATQ23.7 DMR96 350 puH)

1. Schematic: 2. Appearance size chart:

PIN SIDE IopP SIDE A B
Margin tape 1.0mm
:_ — [+ Tape 2.5Ts [LABEL
| Tepe 1S BCK-ATQ24-62678
NS&NG Bifilar /NG&N7 Bifflar winding [ | BMC YYWW
N 4— Tape 1'TS
N3 ~+— Tape 1'TS
N2 41— Tape 1S
N1
BOBRIN
PRI SEC
4 7] 3
DO 1*25P*20Ts A(WHITE)
LITZ
Al ——g e N3/N8§
@ 0.1%20P*10Ts P 0-6F2PTSTs
S LITZ Trmw-B
- B(BLACK)
— ! 5 b
PIN17SBHSAZE5  DO.15*1P*14Ts \ ‘
5 UEW Note:1.GAP £ v SHE > il
N7 -
©0.1551P*4Ts .
3 UEW PR NSRS i)
N2 S5
DO 15*1P*36Ts . N
S UEW 3L T7E T 0.025(T)*6mm(W) Bk » 5|4 9EPIN3
NG
DO IS*TIP*1ITTs aerr 2 o - d
- UEW 4 JEEDME—5150u tape, 25 & ER Ay BLE THED - 245 28077 1A f1.5T'S tape.

S EE 7R E2T'S 50u tape.

Note: 1. @ Winding start. ] Teflon tube
3.Electrical Characteristic
PROPRIETARY
1. Inductance test : @40KHz/1.0V Material List
PIN(4-5)=350uH+10%
2 Leakage Inductance test :  @40KHz/1.0V
PIN(4-5)=6.0uH MAX Short (PIN1-3,A.B)
3 DC Resistance @25C All materials listed are in compliance with RoHS requirements
PIN(4-5)=200mQ MAX No. Name Descripfion Rafing [ Approval Maker
1 Core Ferrite core
PlN(1 _3):2_5_0 MAX PQ24 21MTA DMR96A/DMRS6 DMEGC
PIN(A-B)=7.5mQ MAX 2 Bobbin_|Phenolic PM-9630 UL 54V-0 150C |E41429  [SUMITOMO._~
4 Turns test '@20KHz/1.0V 3 Wire  |Polyurethane enamelled copper
. T Wire UEW MW75-C 130 | E201757 |PACIFIC ./
NP:PIN(4-5)=30T'3 ©0.15,00.1X20P, @0.1X25P 1aot E339217 |WEIHAN
NS-PIN(1-2)=14T'S ;rﬁ_eainsulgéeg:;e 130°C | E357240 |KAIZHONGHEDONG
) 4 Tape Polyester tape
NS:PIN(2-3)=4T'S or #PF301 180T |E165111  [YAHUA
or #1Y20, 180 |E246820  |LIANGYI.”
NS:PIN(A-B)=5T'S Composite film
#WF-2902 #CT280 130C |E165111  [YAHUA
or #LY-19,#LY-02 130C |E246820  |LIANGYI.”
5 Tube |CB-HFT 125C |E180908 |CHANGYU
5 Dielectric Strength ND-LL 200 |E350651 |NANDIAN
& | Copperfoil |0025(T)'6mm HAIYU
PRI to SEC AC 3.75KV 50Hz/60Hz 3mA for 3 seconds DETAI
SEC to CORE AC 2.0KV 50Hz/60Hz 3mA for 3 seconds 7 Epoxy  [2050 CHENGGE/
2041 CHENGGE.
PIN 5to CORE AC 0.5KV 50Hz/60Hz 3mA for 3 seconds E Vamish |BC-359 1807 |E317427 |DOLPH
WP-2952F-2G(Y) 1300C |E72979  |HITACHI
PRI to PRI AC 0.5KV 50Hz/60Hz 3mA for 3 seconds
Figure 45 ATQ23.7 DMR96 transformer design spec
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4.5
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Common mode choke specifications (LF1 600 pH, LF2 8 mH)

S IRET (B0 me) /DIMEMS | ON (UNI T - mm) CUSTOMER: DATE 20221212 VER1.0
DWGNO.: PARTNO.: T12.7°8"5-802G+BASE
CUSTOMER PART NO.: CUSTDWG.NO.:
(1) MECHANICAL ASSEMBLY UNIT:mm
| c ‘ A 16.5 Max
— - B | 160  Max
—
— ~ - c 90 Max
[ !
BLUE — % f D | 60 05
= I EPOXY
TRIELE — RN % | E [80: 05
SULATED WIRE TUBE s
INSULATED WIRE | . & ) F |60« 05
D -
H‘ Hi { H FR-4 [E10mm G |05= O
1 | 6 | ) £ LA
i AHEgE
(2) ELECTRICAL REQUIREMENTS 10.0KHz/ 0.3V | (3) SCHEMATIC
A B | e] o E G TEST FREQ
12 4.5 1.5 8.5 & 0 . [ L -
wax [ o s max| max | =01 |*os| *0.s L (N1=NZ) 80 md Min 1 o || (® 2
DCR . -
DCR ey w0 mo Max N1 N2
2. S EIE/CIRCUIT DIAGRAM — N1N2 500V a3 1 BIe y
COIL-CORE
— . = 4
3 X
w3 E . (4) TEST INSTRUMENTS
g E POLARITY/ 12 GHEN HWA 3255 METER FOR L AND DCREE 7] S5 ik
3 o= 3 — TUBE/ES CHEN HWA 325581310 METER FOR IDCEE 251 st (.
3. 54 WINDING MATL SPEC APPROVED BY
: 2 | Ew STLV S CORE T12.7°8°5 it kil
o o P, WIRE QUEW 00.55mm<2P*34.5Ts Ref CHECKED BY
WD NG 5-F TURNS (T= WINDING CONDITION
SOLDER Sn98 3Cu0.7 T
W 3 0. 50 (TEX-E -2 B.5 BIFILAR/348 GLUE BLACK DRAWN BY
e = - ZALE
Figure 46 Common mode choke specification
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4.6 Pulse transformer (T2)

1. 40 B (T :mm) /DIMENSION (UNIT : mm)

MARETNG/LABEL:
LCL-Te-3138A

l povi | JOH XY FW 4+ |pyy
r, Legsawo. fo1. 02 _)
7 M /WEEE{1.01;2, 02
i
W=
1

\
-
rr

tf /YEAR{2014, 18;2019, 15-~)

| - i .
r.;l:-—a_,q a2
| |
(& ! __ WHITE Dar
- i

4 EEES NOTE:
e L. SRR IR SR R 2 B HHE

2. PINIAT s xiH.

1 <]
A B c D E F G
10.4 | 8.0 6.0 3.5 8.0 5.0 00. 3
MAX MAX | MAX #0.3 | +0.153] +0.15] +0.1
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2. Hi [ ¥ E/CIRCUIT DIAGRAM

10— —————©0 3
] 'L_,,"-' = e
Wi = = o
= = T
Ll | - - MNa
3 L‘)
2o 1

3. 52 /WINDING

© ® 7. POLARITY/HitE

£if] HaLk ks Gk _EMTAL
WINDING |  WIRE(mm) 5-F TURNS (Ts) | WINDING CONDITION
N1 | $0.2m#1P T. LW 1-2 3 CLOSE/#&2
N2 $ 0. 2mo+1F  2UEW-F 3-4 a CLOSE/#528
4, R /ELECTRICAL CHARACTERISTIC
P - =] e HARER it 1 B
NO. ITEM MEASURED POINT| TECHNICAL DATA |TESTING CONDITION & INSTRUMENT
A : F i'_|l!"_l'|
B e it ol | ) Agilent 42844
L | poucTancE - 7. Out MIN 100KHz//0. 3V, AT 25°C
o | HIE o . £59929
2 Ni-N2 3. 0EV AC
HI-POT 50Hz/60Hz 4mA 45
3. PHELH 8 /MATERIAL LIST
FFig | BTELEER B L 7 7 WAES
NO. ITEM TYPE SUPPLIERS UL NO.
. TYPE: TE#442. 15
1 I e R10K HENGDIAN GROUP DMEGC MAGNETICS CO.,LTD -
CORE - N/A
" 'KE TYPE:Phenclic (FF) SIMITOMD BAEELITE CO LTD E41429
- BASE MATERIAL :FM-9520/FM-9630
THERMAL RATING:150°C
. —EHEHE | TvrE. FIW HOI LUEN ELECTRICAL MFR CO LTD E257525
- RIFLE TYFE: FIW ) TAT-I COPPER (GUANZHOU) CO LTD E2343%6
INSULATED | THERMAL RATING:1557C
WIRE
ek MARE DSG:xUEW/133, Q4-=/133 - ] - D
FIEE ANST TYEE-ME 79-C DONG GUAN YIDA INDUSTRIAL CO LTD E344035
THERMAL RATING:155TC
: RERF TYPE: 3140 DOW CORNING CORPORATION
“ | SILICONE | THERMAL RATING:200T

Net Weight:#

i P S S RoHS B
Note: The products

6. ' dn B 8 /WEIGHT

##g/PC

comply with RoHS reguirements.

Figure 47
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4.7 EZ-PD™ Configuration Utility

infineon

File Tools Help

Bl OEO

Stat Page CYPAS111-24LQXQ_pa_20230303_gain5_ffgain8 hex

€3 Add a node [ Remove
=-PDO
=J- Source PDO
Source PDO 0
Source PDO 1
Source PDO 2
Source PDO 3
Source PDO 4
Source PDO 5
=} SCEDB Configuration
Peak Current 1
Peak Current 2
Peak Current 3
=)~ Power Protections
Over Voltage Protection
Over Current Protection
Under Voltage Protection
Short Circuit Protection
Over Temperature Protection
Power Settings
=J- Charging Configuration
= Source Setting
AFC source caps
User Parameters

Parameters Value
Cable resistance (mQ2) 0
Vbus offset voktage (mV) 0
Current sense resistor (1) 5200
Vbus Source Drive strength Nomal
Vbus transition up step width (us) 5
Vbus transition down step width (s) 150
Primary to secondary tums ratio 7
Synchronous Rectifier enable Yes
Synchronous Rectifier rise time Fast
Synchronous Rectffier fall time Fast
Synchronous Rectffier asynchronous threshold {ns) 1000
Synchronous Rectifier supply doubler enable Yes
PWM mode azi Resonant Mode!
PWM minimum frequency (KHz) 2
PWM maximum frequency (KHz) 130
PWM maximum duty cycle 70
Maximum PWM duty cycle for high line 40
Vbus transition up step width for transitions below 5V (us) 40
Vbus transition down step width for transitions below 5V (us) 200

Figure 48 EZ-PD™ PAG1 Utility

B £z-PD Configuration Utility
File Tools Help

ElwO@EO

Stat Page ATQ_CCG7D_20230315 hex

[ Add a node [ Remove
Over Current Protection
Under Voltage Protection
Short Circuit Protection
Vconn OCP
Over Temperature Protection
Power Settings
=I- Charging Configuration
(- Source Setting
AFC source caps
Sink Settings
= Auto Configuration
Policy Information
Input Voktage Throttling Information
= Temperature Throttling Information
Sensor 0
Sensor 1
Sensor 2
Sensor 3
VIN fault voltage
&-Port 1
Port Information
- Discover Identity
Device IDs
DFP VDO
SVID Corffiguration
= PDO

Parameters Value
Cable resistance (m(2) 1

Vbus offset voltage (mV) 0
Cument sense resistor (1) 5100
Vbus Source Drive strength Slow
Vbus transition up step width (us) 40
Vbus transition down step width (us) 150
Buck-Boost Operating Mode Forced Buck (2 switch)
PWM mode DCM
PWM fixed frequency (KHz) 150
PWM maximum duty cycle 50
PWM minimum duty cycle 0

LS1 gate drive strength Fast
LS2 gate drive strength Fast
HS1 gate drive strength Fast
HS2 gate drive strength Fast
PWM dithering type Disable
PWM dithering frequency range (%) 15
Power inductor inH) 10000
Peak curent sense resistor (£2) 5000
Phase angle control (deq) 0

Peak cument limit (mA) 30000

Figure 49 EZ-PD™ CCG7DC port1 Utility
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B EZ-PD Configuration Utility
File Tools Help

EhsOEO

Stat Page  ATQ_CCG7D_20230315hex

SVID Configuration
= PDO
= Source PDO
Source PDO 0
Source PDO 1
Source PDO 2
Source PDO 3
Source PDO 4
SCEDB Configuration
Peak Cument 1
Peak Cument 2
Peak Cument 3
Power Protections
Over Vokage Protection
Over Current Protection
Under Voltage Protection
Short Circuit Protection
Veonn OCP
Over Temperature Protection
Pawer Settings
=} Charging Conffiguration
= Source Setting
AFC source caps
Sink Settings
User Parameters

Parameters

Value

e ]

Vbus offset voltage mV)

Current sense resistor (,02)

Vbus Source Drive strength

Vbus transttion up step width (us)
Vbus transition down step width (us)
Buck-Boost Operating Mode

PWM mode

PWM fixed frequency (KHz)

PWM maximum duty cycle

PWM minimum duty cycle

LS1 gate drive strength

LS2 gate drive strength

HS1 gate drive strength

HS2 gate drive strength

PWM dihering type

PWM dithering frequency range (%)
Power inductor (nH)

Peak current sense resistor (,0)
Phase angle control (deg)

Peak curent limit {mA)

0

5100
Slow
40

150
Forced Buck (2 switch)
DCM
150

50

0

Fast
Fast
Fast
Fast
Disable
15
10000
5000
180
30000

Figure 50 EZ-PD™ CCG7DC port2 Utility

The Infineon’s EZ-PD™ PAGL1S controller is a highly configurable and programmable solution. The chip can be
configured using parameters stored in the internal flash memory. These parameters are to be chosen and
programmed by Infineon’s customers according to their use cases and requirements.

The Graphical User Interface (GUI) of EZ-PD™ Configuration Utility allows users to intuitively select and

configure the parameters for their application.

Table 10 lists the default configured values with respect to power settings and power protections.

Table 10 Default configuration values

Parameters Values
Power settings

Cable resistance (mQ) 0
Vbus offset voltage (mV) 0
Current Sense resistor (u1Q) 5200
Vbus Source Drive strength Normal
Vbus transition up step width (us) 5
Vbus transition down step width (us) 150
Primary to secondary turns ratio 7
Synchronous Rectifier enable Yes
Synchronous Rectifier rise time Fast
Synchronous Rectifier fall time Fast
Synchronous Rectifier async threshold (ns) 1000
Synchronous Rectifier doubler enable Yes
PWM mode Quasi Resonant Mode (QR)
PWM minimum frequency (kHz) 22
PWM maximum frequency (kHz) 130
PWM maximum duty cycle (%) 70
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Parameters l Values

Power protections

Overvoltage protection

Enable Yes
OVP threshold (%) 20
Debounce period (us) 10
Retry count 2
Overcurrent protection

Enable Yes
OCP threshold (%) 20
Debounce period (ms) 10
Retry count 2
Undervoltage protection

Enable Yes
UVP threshold (%) 70
Debounce period (us) 10
Retry count 2

Short-circuit protection
Enable NO
Debounce period (us)

Retry count

Overtemperature protection

Enable Yes

Thermistor type 1 NTC

Cutoff value 1 4800

Restart value 1 4650

Debounce period (ms) 10

Enable thermistor 2 NO

Thermistor type 2 0

Cutoff value 2

Restart value 2 0
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Important notice

The information given in this document shall in no
event be regarded as a guarantee of conditions or
characteristics (“Beschaffenheitsgarantie”)
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regarding the application of the product, Infineon
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without limitation warranties of non-infringement
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use of the product of Infineon Technologies in
customer’s applications.

The data contained in this document is exclusively
intended for technically trained staff. It is the
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to evaluate the suitability of the product for the
intended application and the completeness of the
product information given in this document with
respect to such application.

Warnings

Due to technical requirements products may contain
dangerous substances. For information on the types
in question please contact your nearest Infineon
Technologies office.
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