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About this document

Scope and purpose

This test report provides test results of EZ-PD™ CCG7DC (CYPD7272-68LQXQ) USB Type-C Power Delivery (PD)
and buck-boost controller-based 120 W dual-port adapter solution (REF_CCG7DC_120W_2C).

Intended audience

This test report is intended for the charger and adapter application hardware designers using EZ-PD™ CCG7DC
(CYPD7272-68LQXQ) USB Type-C PD and buck-boost controller.

Abbreviations and definitions

Table1 Abbreviations and definitions

Abbreviation Definition

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/lour output current of the DUT

NGDO NFET gate driver output

OCP overcurrent protection

ovP overvoltage protection

P1/P2/P3 port #1/port #2/port #3

PAT power adapter tester

PDO power delivery output

P-P peak-to-peak

PPS programmable power supply
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Abbreviation

Definition

PSM pulse skip mode

SCP short-circuit protection

SW1 buck converter switch node

ul user interface

Vaus_c bus voltage at USB Type-C

Vaus o/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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1 Introduction

The EZ-PD™ CCG7DC (CYPD7272-68LQXQ) 120 W dual-port adapter solution (REF_CCG7DC_120W_2C) test
report provides the electrical performance parameters like efficiency, ripple, regulation, constant voltage,
constant current operation, output current transient response, output voltage transition, startup turn-on delay,
startup rise time, and fault protections. This test report also provides the thermal performance of
REF_CCG7DC_120W_2C at room temperature.

EZ-PD™ CCG7DC is a highly integrated dual-port USB Type-C PD solution with an integrated buck-boost
controller. Following are the key features of EZ-PD™ CCG7DC:

e Complies with the latest USB Type-C and USB-PD specifications and is targeted at charger and adapter
applications

e CCG7DCintegration reduces the bill of materials (BOM). Additionally, provides the footprint-optimized
solution for the charger and adapter

e Integrated gate drivers for Vsus NFET on the provider path or for the buck bypass switch control
e Includes hardware-controlled protection features on the Vgys

e Supports a wide input voltage range (4 V to 24 V with 40-V tolerance) and programmable switching
frequency (150 kHz to 600 kHz) in an integrated PD solution

e Integrates monitoring, protection, and communication features that are needed to build a robust charger
and adapter USB-C charging system

CCGT7DC is the most programmable USB-PD solution with an on-chip 32-bit Arm® Cortex®-MO0 processor, 128-kB
flash, 16-kB RAM, and 32-kB ROM that leaves most of the flash available for user application. It also includes
various analog and digital peripherals such as analog to digital converters (ADCs), pulse-width modulators
(PWMs), 12C/SPI/UART interfaces, and timers. The inclusion of a fully programmable MCU with analog and
digital peripherals allows the implementation of custom system management functions such as power
throttling, load sharing, temperature monitoring, and fault logging or event data recording.

The Power Delivery (PD) technology is designed to provide the fastest charging possible through a USB Type-C
(USB-C) cable. The USB-PD Standard Power Range (SPR) standard defines the maximum power that can be
delivered over a USB-C cable up to 100 W. This allows for providing multiple USB-C ports (Figure 1) on universal
AC-DC adapters that can charge a wide range of devices, from smartphones to gaming laptops, power tools,
and even e-bikes.

However, these new requirements for higher power and multiport have presented challenges for the converter
topologies used until now. Electromagnetic compatibility, power factor correction, standby power, and
average efficiency are just a few factors that need to be considered to ensure that the chargers and adapters
are both effective and efficient. The size (and consequently, the power density), as well as load sharing and
scaling up multiple ports, have also become more critical factors for design engineers and users. The power
efficiency of USB-C chargers and adapters plays a crucial role in determining their power density. Hence,
converter topology, usage model, integration, and flexibility of controller functionalities are all key factors to
consider when selecting the right adapter architecture.

A typical block diagram of a multiport adapter is illustrated in Figure 1. The front-end AC-DC converter is
responsible for producing the requested output voltage while ensuring power factor correction (PFC) at the
front end for up to 120 W of power. On the other hand, the buck converter (connected at the output of the
AC-DC converter) ensures that the defined USB-C PD specifications and performance are met for multiport
adapter applications.
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EZ-PD™ CCG7DC-based
buck/bypass converter

Front-end
AC-DC converter

")

PWM feedback

Figure 1 High-level block diagram of a multiport adapter

The XDP™ XDPS2221 [9] controller is a highly integrated device including the valley-switching PFC controller,
the HFB (asymmetrical half-bridge) controller, and three gate drivers for the main switches. The internal
handshaking between the PFC and HFB controller, and the adaptive bus voltage setting makes this controller a
perfect fit for applications with wide AC input and wide output voltage range, such as USB PD adapters and
battery chargers. The engineering report of XDP™ 140 W USB PD reference board with PFC+hybrid flyback
combo IC XDPS2221 can be referenced for additional details [9].

The EZ-PD™ CCG7DC is designed to support a dual USB PD/PPS port, featuring an integrated buck controller
and gate driver, allowing easy scaling to multiport output.

A high-level block diagram of the EZ-PD™ CCG7DC-based adapter and charger solution is shown in Figure 2 and
Figure 3.
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Figure 2 High-level block diagram of EZ-PD™ CCG7DC-based charger and adapter solution
I*_I Bypass MOSFET
R1 R
+*% £
a 3 c4 c7 c8
Vin JL Vsus_c
T T
v .- \A
PGND %7 TC_GND
Figure 3 High-level block diagram of EZ-PD™ CCG7DC buck topology with bypass FET
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Table 2 Critical components BOM
Designator Description Part number Manufacturer
U1 EZ-PD™ CCG7DC dual-port CYPD7272-68LQXQ Infineon
USB Type-C with PD and buck- Technologies
boost controller
Q2,Q3 Mosfet Array 40V 45A (Tj) 41W | IAUC45N04S6N070HATMAL | Infineon
(Tc) Surface Mount Technologies
Q1,Q4 MOSFET N-CH 40V 15A/40A BSZ063N0O4LS6ATMAL Infineon
TSDSON Technologies
L1, L2 6.8 uH Shielded Drum Core, 74439358068 Wiirth Elektronik
Wire wound Inductor 7.2 A
13.5mOhm
C5,C6,C42,C43,C1,C2 | CAP CER 10 uF 50V X7R 1206 CL31B106KBHNNNE Samsung Electronics
C7,C44 CAP CER 0.1 puF 50V X7R 0603 885012206095 Wiirth Elektronik
C8, C45,C40,C41 CAP CER4.7TUF 50V X7TR 0805 C2012X7TR1H475K125AC TDK Corporation
EC]_’ EC2 330 HF 25V Aluminum - EEH-ZK1E331UP Panasonic Electronic
Polymer Capacitors Radial Components
R1,R15 Current sense resistors - SMD KRL3216E-C-R0O05-F-T1 Susumu
0.005Q1%1.5W
R2,R16 RES 0.005 Q 1 W 0805 WIDE KRL2012E-M-R005-F-T5 Susumu
Table 3 Test results description

Test results

Description

Single port power management test results of
REF_CCG7DC_120W_2C

Port #1 performance results
with REF_CCG7DC_120W_2C

Two port power management test results of
REF_CCG7DC_120W_2C

Two port performance results
with REF_CCG7DC_120W_2C

Single port power management test results of
XDPS2221+REF_CCG7DC_120W_2C

Port #1 performance results
with XDPS2221+REF_CCG7DC_120W_2C

Dual-port power management test results of
XDPS2221+REF_CCG7DC_120W_2C

Two port performance results
with XDPS2221+REF_CCG7DC_120W_2C

Table 4 PCB details of REF CCG7DC_100W_R2 daughterboard

PCB layer Copper thickness | Details

Top layer 20z Components, power traces

Second layer 2 0z. High-frequency traces, control signal traces

Third layer 2 oz. Ground layer

Bottom layer 20z Components, power traces

Board size - 61 mm x 28.94 mm

Board thickness - 1.6 mm
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Table 5 PCB details of REF_CCG7DC_BASE_120W_3C_R2 baseboard

PCB layer Copper thickness | Details

Top layer 20z Components, power traces

Second layer 2 0z. High-frequency traces, control signal traces
Third layer 20z Ground layer

Bottom layer 20z Components, power traces

Board size - 65 mm x 37.19 mm

Board thickness - 1.6 mm

The EZ-PD™ CCG7DC-based multiport charger and adapter baseboard with one daughterboard is shown in
Figure 4. The baseboard with one daughterboard can operate up to 120 W, with each port that can operate up
to 100 W.

120 W base board

Figure 4 EZ-PD™ CCG7DC multiport charger and adapter solution baseboard integrated with a
single EZ-PD™ CCG7DC 120 W daughterboard

The EZ-PD™ CCG7DC controller-based standalone daughterboard is shown in Figure 5. Each daughterboard can
deliver the power up to 100 W with a maximum load current of 5.0 A.

Figure 5 Standalone EZ-PD™ CCG7DC 100 W (each port) daughterboard

Test report 10 002-39310 Rev. *B
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Introduction

The XDPS2221+EZ-PD™ CCG7DC 2 port 120 W AC/DC charger and adapter is shown in Figure 6. The total power
is 120 W, and each port can deliver power up to 100 W with a maximum load current of 5.0 A.

al
EY
=

B

Figure 6 XDPS2221+EZ-PD™ CCG7DC two port 120 W AC/DC charger and adapter
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CCG7DC multiport charger and adapter solution
(REF_CCG7DC_120W_2C) specifications

2 CCG7DC multiport charger and adapter solution
(REF_CCG7DC_120W_2C) specifications
Table6 Test specifications
Parameter Value
Input voltage 5.0 Vpc—22.5 Vyc
Max output power 120 W system power with baseboard + daughterboard
100 W on each port with a max load current of 5.0 A
Output voltage e Fixed PDOs:5.0V/5.0 A;9.0V/5.0 A; 15.0V/5.0 A; 20.0V/5.0 A

e AVS:9.0Vto20V/5.0A
e PPS:50Vt016.0V,5.0A;5.0Vt021.0V,5.0A (PPS power limited)

Peak efficiency >98%

Protections e Inputovervoltage protection

e Inputundervoltage protection

e Vgys c Overvoltage protection (OVP)
e Vgys c undervoltage protection (UVP)
e Overcurrent protection (OCP)

e Short-circuit protection (SCP)

e Overtemperature protection (OTP)
e Vgys ¢ to CC short protection

Charging standards e USB-CPDv3.2 including programmable power supply (PPS) mode
supported o Apple charging2.4 A

e Qualcomm QC2.0,3.0,4.0,5.0
e SamsungAFC

e USBBC1.2

Test report 12 002-39310 Rev. *B
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3 Test setup

The REF_CCG7DC_120W_2C solution board, firmware version details, and CCG7DC configuration details are
shownin Table 7.

Table 7 DUT hardware and software configurations

DUT contents l Description | Remarks

Hardware configuration

REF_CCG7DC_120W_2C ‘ Rev.1 ‘ Circuit schematics
Firmware

Firmware version ‘ Power_SDK_4.1 ‘ -

CCGT7DC configuration

System clock 24 MHz Default configuration
Gate drive strength - ox7 Default configuration

Pull-up drive strength: LG1=2.9Q,HG1=3.3Q
Pull-down drive strength: LG1=3.1 Q,

HG1=3.4Q

Spread spectrum - triangle 10% Default configuration (nominal
switching frequency of
350 kHz)

I,y Measurement

Bz P Vgus Measurement 6 %2 DMM |oyr Measurement 6 /2 DMM
[
TP_VBUS_C 5mQ Shunt = pc Load
TP_PGND (Port #1)
pc 5 mQ Shunt ——E
Source |
—
Vgys Measurement 6 2 DMM |yt Measurement 6 2 DMM
(.
V,y Measurement TP_VBUS_C | 5mQShunt = pc Load
6%2DMM TP_PGND (Port #2)
Figure 7 Test equipment connected to the standalone EZ-PD™ CCG7DC multiport charger and
adapter solution board
Test report 13 002-39310 Rev. *B
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3.1 DUT setup

The DUT is connected to a CY7113 EZ-PD™ PMG1-S3 Prototyping Kit using a USB Type-C cable. Once a
successful connection is established, the EZ-PD™ PMG1-S3 Ul does a PDO discovery and displays the results.

The REF_CCG7DC_120W_2C solution board is preconfigured with below PDOs:
e Fixed PDOs: 5.0 V/5.0 A;9.0V/5.0 A; 15.0V/5.0 A; 20.0V/5.0 A

e AVS:9.0Vto20V/5.0A

e PPS:5.0Vt016.0V,5.0A;5.0Vt021.0V,5.0 A (PPS power limited)

Choose a suitable pre-configured PDO or configure a new one using the EZ-PD™ Configuration Utility. Tests in
the following sections use pre-configured PDOs. For more details on PAT tester, see the CY7113 EZ-PD™ PMG1-

S3 Prototyping Kit webpage.

OUTPUT Results

4.898 V

VOLTAGE(mY) CURRENT|mA) 5000

Faul Status: @11 ot g RDWR Status: @

Figure 8 PAT tester and user interface

3.2 Test equipment

The test equipment used to measure the efficiency, ripple, regulation, and transient response are shown in
Table 8.

Table 8 Test equipment details

Test setup Description

Programmable DC source GWwINSTEK PSB 2400L

Oscilloscope LECROY 8108HD

Data logger (I,y, Viy, Veus, and lour) Keysight 34970 A

Electronic load GWINSTEK PEL-3021

Input current (1, and loyr) measurement shunt Vishay Y14730R00500BOR

Power meter Hioki PW3335

AC source GWinstek ASR2100

Test report 14 002-39310 Rev. *B
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4 Single port power management test results of
REF_CCG7DC_120W_2C

Following is the efficiency captured using the test setup shown in the Appendix: Efficiency measurement test
setup section.

Here, only port #1 was loaded with 5 A current.

4.1

Peak efficiency and full load efficiency table

Peak efficiency test results are tabulated in Table 9.

Table 9 Peak efficiency

Vays ¢ (V) Vy=16.5V V=225V
05.00V 95.00%-2.50 A 94.24% - 3.12 A
09.00V 96.98%-3.12 A 96.24% - 3.75A
12.00V 97.91%-2.37TA 97.12%-3.56 A
15.00V 98.39%-2.50 A 97.80%-3.12A
20.00V - 98.62% - 2.50 A
21.00V - 98.84% - 2.81 A
Note: Peak efficiency: 98.84% (At Viy = 22.5 Ve, Vaus ¢ =21V, lour =2.81 A).

Full load efficiency test results are tabulated in Table 10.

Table 10 Full load efficiency

Veys_c (V) Vy=16.5V V=225V
5.00V 94.23%-5.00 A 93.67%-5.00 A
9.00V 96.56% - 5.00 A 96.05% - 5.00 A
12.00V 97.56%-4.75A 97.02% - 4.75 A
15.00V 98.01%-5.00 A 97.63% -5.00 A
20.00V - 98.34% - 5.00 A
21.00V - 98.62% - 4.50 A
4.2 Efficiency graphs

Efficiency measurements were taken at 22.5 Vipc input to the DUT with Vg5 . PDO, PPS voltages of 5V,9V, 12V,
15V,20V, 21V, and 16.5 Vpc input to the DUT with Vs . PDO, PPS voltages of 5V,9V, 12V, 15V. The port was
loaded from 0 A to the maximum rated output current of 5 A. The efficiency and power loss graphs are based on
the test setup of Figure 97.

Efficiency and losses at 16.5 Vic input, with Vgys ¢ 5V,9V, 12V, 15V and loy; 0 Ato 5 A maximum on the portis as
shown in the Figure 9.
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Efficiency and losses at 22.5 Vipc input, with Vs (5V,9V,12V,15V,20V, 21V and lo,; 0 Ato 5 Amaximum on
the portis as shown in the Figure 10.

4.2.1 Efficiency and power losses at 16.5 V¢ input

VIN 16.5 V VIN 16.5 V
100

0 /
[ /
Bl

=
o

=
B

ol
N

Load (A)
T —
Qutput Power (W)
ol o I
(=] [+ =}
\
T~

° o 1 2 3 a 5 : Ei:j;?:\/ o2 ; 5z:z::$
Load (A) i o 20 40 60 80 :BUSZ Ex
Output Power (W) =
Figure 9 Efficiency and power losses at 16.5 V. input
4.2.2 Efficiency and power losses at 22.5 V,,c input
VIN 22.5V VIN 22.5 V
100 =———=

. I ViV

60

Load (A)

a0

output Power (W)
H
o
o

; — ey ol LA — sy
S % .
oy i i ! T Veczon
Load (A) o) 20 40 60 80 100 —_— =21V
Output Power (W)
Figure 10 Efficiency and power losses at 22.5 V. input
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2025-02-14




o~ _.
EZ-PD™ CCG7DC (CYPD7272-68LQXQ) multiport charger and ( Infineon

adapter solution (REF_CCG7DC_120W_2C) test report
Single port power management test results of REF_CCG7DC_120W_2C

4.3 Output voltage and current regulation
Output voltage regulation was measured both in the constant voltage (CV) and constant current (CC) modes.

4.3.1 Output voltage regulation (CV mode)

Output constant voltage regulation measured at 0 Aand 5 A load currents are shown in Figure 11 and
Figure 12.

VIN 16.5 V

14

12

Vausi(V)

10

— VBus=5 WV
Veus=9 VWV

— Veus=12 V

— Veus=15V

Teus1(A)

Figure 11 CVregulation at 16.5 V. input

VIN 225V

22

20

18

16

s 14

g

= 12

10
—— VBus=5V
8 VeBus=9 WV
—— Vaus=12 V
6 —— Veus=15V
— Veus=20V
o 1 2 3 4 5 —— Vaus=21V

Tsus1(A)

Figure 12 CVregulation at 22.5 V,,c input
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4.3.2 Output current regulation (CC mode)

Output constant current (CC) regulation of port measured at 3 A and 5 A output currents are shown in Figure 13,
Figure 14, Figure 15, and Figure 16.

4.3.3 CC regulation curve at 16.5 V,c input and rated output current of 3 A
VBAT 16.5V
e |
é 10.0
7.5
5.0
2.5 /‘—_/
. p——
0.0 0.5 1.0 [B;S‘A) 2.0 25 30

Figure 13 CCregulation curve at 16.5 V. input and 3 A output current

4.3.4 CC regulation curve at 22.5 V,,c input and rated output current of 3A

VBAT 225V

—— Veus=5V —
Vaus=9 V
1 — Veus=12V
— Vpus=15V
15.0 +— Veus=20V
— Vpus=21V

Vaus

"]

| "]

| —

0.0 0.5 1.0 15 2.0 2.5 3.0
laus(A)

Figure 14 CC regulation curve at 22.5 V. input and 3 A output current
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4.3.5 CC regulation curve at 16.5 V,c input and rated output current of 5A
VBAT 165V
I— VBIJS:SIV
20.0 Veus=9V |
17.5 T— Veus=12V |
— Veus=15V
15.0
" 12.5
7.5
5.0 —
a5 -_--—-—_.______———_"
=
03 1 2 3 a4 5
Teus(A)
Figure 15 CC regulation curve at 16.5 V,,c input and 5 A (full load) output current
4.3.6 CC regulation curve at 22.5 V,,c input and rated output current of 5A
VBAT 225V
I— VEUS:SVI'
2001 Vaus=9 V
— Vgus=12V
A - Veus=15V
150+ VBus=20V
— Vgus=21V
" 12.5
bn'% 10.0
7.5
a5 -_—__________.—-"ﬁ
-—-"/
o0 g 1 2 3 4 5
Taus(A)
Figure 16 CCregulation curve at 22.5 V. input and 5 A (full load) output current
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4.4 Output voltage regulation
Output voltage regulation measured at V= 16.5 Vy,, 22.5 V¢, Vgys ¢ =5V,9V, 12V, 15V, 20V, 21V

lour=0Aand 5 Aare shownin Table 11 and Table 12.

3

Table 11 Regulation at 16.5 V. input

lour Vaus_c Vin=16.5V
(A) (Vbc) % Regulation
0.00 5.005 0.14%

5.00 4.998

0.00 9.011 0.07%

5.00 9.005

0.00 12.019 0.03%

4,75 12.015

0.00 15.037 0.01%

5.00 15.035

Table 12 Regulation at 22.5 V. input

lour Veus.c Vin=22.5V
(A) (Vo) % Regulation
0.00 5.005 0.14%

5.00 4.998

0.00 9.01 0.05%

5.00 9.005

0.00 12.018 0.04%

4.75 12.013

0.00 15.035 0.007%

5.00 15.034

0.00 20.058 0.04%

5.00 20.049

0.00 21.043 0.05%

4.50 21.033
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4.5 Output voltage ripple measurement

Output voltage peak-to-peak ripple was measured across the output capacitors using a short ground loop
connected to the probe.

4,5.1 Output voltage ripple measurement test setup

Ripple has been measured using the oscilloscope probe as shown in Figure 17.

Figure 17 Output voltagé rip measurement test setup
4.5.2 Output voltage ripple peak-to-peak (mV)

Output voltage peak-to-peak ripple is tabulated in Table 13 and Table 14.

Table 13 Peak-to-peak ripple (mV) atVy=16.5V
Vaus_c - lOUT V=165V
B Ripple (mV)
05.0V-0.00A 46.297
05.0V-5.00A 59.583
09.0V-0.00A 60.47
09.0V-5.00A 55.947
12.0V-0.00A 53.146
12.0V-4.75A 58.761
15.0V-0.00A 49.663
15.0V-5.00A 73.923
Test report 21 002-39310 Rev. *B
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Table 14 Peak-to-peak ripple (mV) atViy=22.5V
Veus_c ~ lour V=225V
_ Ripple (mV)
05V-0.00A =8.697
05V-5.00A =635
09V-0.00A 44.305
09V-5.00A 67319
12V-0.00A 40,347
12V-475A 62.05
15V-0.00A 67,498
15V-5.00A 91.275
20V-0.00A 10.704
20V-5.00A 17
21V-0.00A 49,792
21V-475A 4307
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4,5.3 Output voltage ripple peak-to-peak measurement graphs

Output voltage peak-to-peak ripple waveforms at full load are shown in Figure 18 and Figure 19.

= ] I
Vin: 22.5V; Vgys c: 05V, loyr: 5A Vini 22.5V; Vs ¢t 09 V; oy 5 A

= o - e
Vin: 22.5V; Vgys ¢ 15V, loyr: 5A Vini 22.5V; Vgys ¢: 20V; loyr: 5 A

Figure 18 Ripple measurement - input voltage: 22.5 V;,c (CH1: Vg )

T e N N N N N e e AR AL LA A A AL AINNAALY

TELEDYNE LECADY T R TELEDYNE LECADY T

- el =] e
Vit 16.5 V; Vs ¢ 12 V; lour: 4.75 A Vit 16.5 V; Vs :15 V; loyr: 5 A
Figure 19 Ripple measurement - input voltage: 16.5 V;,c (CH1: Vg ()
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4.6 Output voltage dynamic response waveforms
V\¢ 22.5V, output voltage response when the output current is from 0 A-1 A-0 A is shown in Figure 20.

V\: 22.5V, output voltage response when the output current is from 3.5 A-4.5 A-3.5 Ais shown in Figure 21.

"~ —— i ] e — TSP B— I
Veus_c: 5.0 V; (CH1: Vays_c; CHT: lour) Vaus_c: 9.0 V; (CH1: Veys_c; CHT: lour)

So— e pomsasoama .
— g gt
e |
L — [ESEU SE— i frrm———|
: N—

Veus_c: 12.0 V; (CHI: Vaus_¢; CHT: lour) Vaus_c: 15.0V; (CH1: Veys_¢ ; CHT: lour)

Vsus_c: 20.0 V, (CHl Vgus_c ) CHT: |OUT)

Figure 20 Output dynamic response waveforms - input 22.5 V,.; load current transition
OAtolAtoOA

002-39310 Rev. *B
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i

Vaus ¢: 20.0V; (CH1: Vays ¢ ; CHT: lour)

Figure 21 Output dynamic response waveforms - input 22.5 V,.; load current transition3.5At04.5A
to3.5A
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4.7 Output voltage transition

Output voltage transition at 22.5 V. input and load 1 A is measured as shown in Figure 22, Figure 23, Figure 24,
and Figure 25.

lour: 1A (CHI1: Vgys_¢; CHE: lgyr)

m
= m

Figure 22 Input 22.5 Vj,; Vgys  transition from 5.0 Vto 21.0V

lour: 1A (CHI: Viys ¢; CH6: lgyr)

Figure 23 Input 22.5 V;,¢; Vs  transition from 21.0 Vto 5.0V

lour: 1 A (CHI: Viys ¢; CHB6: loys)
Figure 24 Input 22.5 Vj,; Vgys  transition from 5.0 Vto 12V
Test report 26 002-39310 Rev. *B
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o r iz
ﬁmﬂm : m
12020258 30070

lour: LA (CH1: Vs ¢; CH6: loyy)

Figure 25 Input 22.5 Vj; Vgys  transition from 12Vto 5V

4.8 Start-up turn-on delay

Turn-on delay with respect to DUT input voltage and the output voltage is measured at no load and 3-A load as
shown in Figure 26 and Figure 27.

CH1: Vgys ¢; CH3: Vyy; CH4A: 1gyr

Figure 26 Input 22.5 Vj,¢; Viys ¢ 5V; loyr: 0A

CHI: Vgys ¢; CH3: V,; CH4: gy
Figure 27 Input 22.5 Vj,¢; Vgys ¢ 5 Vs lourt 3A
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4.9 Stress test waveforms

The REF_CCG7DC_120W_2C solution board with one port connected was subjected to electrical stress
conditions.

o Electrical stress test #1 V,, = 22.5 V; Vs ¢ — continuously changing from 5.0 V-21 V with 1V step and
vice versa (PPS); loyr = 0 Ato 4 Awith 1 A step for a duration of 60 minutes. Captured waveforms are shown in
Figure 28

'., .J". Jh

2 |
2 “Mh s ”Mml —
;. T

iﬁi‘ [mirebese oosmﬁ I
[ 1222024 25323 A1

CH1: Vgus_c; CHT: IOUT
Figure 28 Vin =22.5 V;,¢; Vs ¢ - continuously changing from 5.0 V-21 V (PPS) and vice versa;
louy=0Ato 4 Awith 1Astep

o Electrical stress test #2 V, ;= 22.5 V,; Vgys - randomly changing from 5Vto 9V to 15V (PDO); lour = 2.5 A for
a duration of 60 minutes. Captured waveforms are shown in Figure 29

W b
TELEDYNE LECAOY [

CH1: Vgys ¢; CH6: loyr

Figure 29 Vin =22.5 Vy,¢; Viys ¢ - continuously changing from 5Vto 9 Vto 15V (PDO); I,y =2.5A
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5 Two port power management test results of
REF_CCG7DC_120W_2C

Following is the efficiency captured using the test setup shown in the Appendix: Efficiency measurement test
setup section. Here, both the ports were loaded with equal amount of current.

5.1 Peak efficiency and full load efficiency table

Peak efficiency test results are tabulated in Table 15.

Table 15 Peak efficiency

Veus_c (V) V=225V

05.00V 94.03%-2*3.12A
09.00V 95.93%-2*3.12A
12.00V 96.82%-2*2.85A
15.00V 97.47%-2*3.00 A
20.00V 98.40%-2*2.25A
21.00V 98.64%-2*2.06 A

Note: Peak efficiency: 98.64% (At V,y=22.5 Vi, Vgys ¢ =21V, loyr =2*2.06 A).

Full load efficiency test results are tabulated in Table 16.

Table 16 Full load efficiency

Veus_c (V) V=225V
05.00V 93.35%-2*5.00 A
09.00V 95.50%-2*5.00 A
12.00V 96.82%-2*2.85A
15.00V 97.40%-2*4.00 A
20.00V 98.38%-2*3.00A
21.00V 98.61%-2*2.75A
5.2 Efficiency graphs

Efficiency measurements were taken at 22.5 Vipc input to the DUT; Vg - PDO, PPS voltages are 5V,9V, 12V,
15V,20V, and 21V for both the ports.

Each port was loaded from 0 A to the maximum output current to make total system power 120 W. The
efficiency is based on the test setup of Figure 97.
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5.2.1 Efficiency at 22.5 V¢ input

VIN 225V
100

U

il
A

20 +

Load (A)

VBus=5 WV
Veus=9 WV
Veus=12 V
Veus=15 WV
Veus=20V
VeBus=21V

—__‘_‘_‘—\—-%_‘_

Load (A)

Figure 30 Efficiency at 22.5 V. input

5.3 Output voltage and current regulation

Output voltage regulation was measured both in the constant voltage (CV) and constant current (CC) modes.

5.3.1 Output voltage regulation (CV mode)

Output constant voltage regulation measured from 0 A to maximum load currents that each port can take to

have maximum system power of 120 W, is shown in Figure 31 and Figure 32.

VIN 22.5V
22

20

18

16

14

Veust(V)

12

10

Veus=5 WV
Veus=9 W
Vays=12 V
Vays=15 V
Vays=20 V
Vaus=21 V

o 1 2 3 a 5
Isus1{A)

Figure 31 CVregulation at 22.5 V,,c input port #1
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VIN 22.5 V

20

18

16

14

Veusa(V)

12

10

Veus=5 V
Veus=9 V
Veus=12 WV
Veus=15 WV
Veus=20 V
Veus=21 WV

Ieus2(A)

Figure 32 CVregulation 22.5 V¢ input port #2

5.3.2 Output current regulation (CC mode)

Output constant current (CC) regulation of each port measured at 1.5 A output current is shown in Figure 33.

5.3.3 CC regulation curve at 22.5 V,,c input and rated output current of 1.5A
VBAT 225V
ey B
s T VT2V
— Vaus=15V
15.0  — Veus=20V
— Vaus=21V
" 12.5
E‘ 10.0
7.5
5.0 —
[ —
2.5 /____________—
oo 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6
lsus(A)

Figure 33 CCregulation curve at 22.5 V. input and 1.5 A output current

5.4 Output voltage ripple measurement

Output voltage peak-to-peak ripple was measured across the output capacitors using a short ground loop

connected to the probe.
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54.1

Output voltage ripple peak-to-peak (mV)

Output voltage peak-to-peak ripple is tabulated in Table 17.

Table 17 Peak-to-peak ripple (mV) at 22.5 Vinput

Vaus_c - lour Port #1 ripple (mV) Port #2 ripple (mV)
05.0V-0.00A 21.18 15.61
05.0V-5.00A 75.72 79.32
09.0V-0.00A 21.83 14.07

09.0V -5.00A 105.44 104.66
12.0V-0.00A 51.45 66.12
12.0V-2.85A 84.15 106.73
15.0V-0.00A 55.18 64.53
15.0V-4.00A 119.88 113.71
20.0V-0.00A 24.65 29.25
20.0V-3.00A 67.71 76.18
21.0V-0.00A 47.13 39.95
21.0V-275A 55.54 46.66

5.4.2 Output voltage ripple peak-to-peak measurement graphs

Output voltage peak-to-peak ripple waveforms at full load are shown in Figure 34.

NN SNAAY ISR S AAA AN SSANSININY oy

Port #1 Vgys ¢ 05V (CH1); port #2 Vgys ¢: 05 V (CH2);

L ox A AAA
T\" v ‘-/f./,/./f\/\\/v/‘\/“//-,/ v/\_”v\'/

Port #1 Vgys : 15V (CH1); port #2 Viys c: 15V (CH2);

AW P AL A PP A

lour: S A

,,,,,,,,

AAA AAA
M |

A
AAAA /V//.

Vel

lour: 4 A

AANA A AAL N A " A A "
NNV NVMAAN \, AV NMAAANY VAA/ \,’u\v,,\’,ff N \,\A/\ \AAAA

A
d‘wﬂv.,, i /'//‘/.w',-v.q/“wf" ~"»’“v-'/,.~-,4-',_, Al T

Port #1 Vgys c: 20 V (CH1); port #2 Vs c: 20 V (CH2);

A A
AN WA NS

Port #1 Vgys c: 09V (CH1); port #2 Vgys ¢ 09 V (CH2);

lour: 5A

lour: 3A

Figure 34
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Output voltage regulation
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Output voltage regulation measured at V= 22.5 V¢, Vgys =5V, 9V, 12V,15V,20V, 21V and loyr =0 A to maximum
current is shown in Table 18.

Table 18 Regulation at 22.5 V¢ input

lour Port #1 Veys c | Port #1 lour Port#2Veysc | Port #2
(A) (Voc) % Regulation (A) (Voc) % Regulation
0.00 5.005 0.120% 0.00 5.02 0.239%
5.00 4,999 5.00 5.008

0.00 9.011 0.055% 0.00 9.03 0.066%
5.00 9.006 4.40 9.024

0.00 12.025 0.008% 0.00 12.037 0.075%
2.85 12.024 2.56 12.028

0.00 15.048 0.007% 0.00 15.047 0.020%
4.00 15.042 2.66 15.044

0.00 20.056 0.029% 0.00 20.088 0.030%
3.00 20.05 2.00 20.082

5.6 Output voltage dynamic response waveforms

AtV =22.5V, output voltage response when the output current is from 0 A-1 A-0 A is shown in Figure 35.

D on

Port #1 Vgys_c: 05V (CH1); port #2 Vgys ¢ 05V (CH2);
lour:0Ato1Ato 0A

Port #1 Vays c: 15V (CH1); port #2 Vgus c: 15 V(CH2);
lour: 0Ato 1Ato 0 A

Port #1 Vgys_c: 20V (CH1); port #2 Vgus ¢t 20 V (CH2);

lour: 0Ato 1Ato 0 A

Figure 35

Test report
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5.7 Output voltage transition

Output voltage transition at 22.5 V. input and load 1 A is measured as shown in Figure 36, Figure 37, and Figure

38.

Port #1; loyr: 1A (CH1: Vs ¢; CHT: lour)

Port #2; loyr: 1 A (CH3: Viys ¢; CH5: lour)

Figure 36

Input 22.5 Vj,; Vgys  transition from 5.0 Vto 21V

Port #1; loyr: 1 A (CHL: Vgys ¢; CHT: lour)

e i
Port #2; loyr: 1 A (CH3: Vgys ¢; CH5: lour)

Figure 37

Input 22.5 Vj,; Vgys  transition from 5.0 Vto 12V

Port #1; loyr: 1 A (CHL: Vgys ¢; CHS: lour)

Port #2; loyr: 1 A (CH3: Vgus ¢; CHT: lour)

Figure 38
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5.8 Start-up turn-on delay

Turn-on delay with respect to DUT input voltage and the output voltage is measured at no load and 1 A load is
shown in Figure 39 and Figure 40.

CH1: port #1 VBusic; CH2: port #2 Vsusic; CH3: V|N
Figure 39 Input 230 V5 Vgys ¢t 5V loyr: 0A

CH1: port #1 Vgusic; CH2: port #2 Vgusic; CH3: V|N
Figure 40 Input 230 V5 Vgys ¢t 5V loyrt 1A

5.9 Stress test waveforms

The REF_CCG7DC_120W_2C solution board with two ports connected was subjected to the following electrical
stress conditions:

o Electrical stress test #1 V,, = 22.5V; Vs c — continuously changing from 5.0 V-21 V with 1 V step and
vice versa (PPS); loyr = 0 to 2 Awith 1 A step for a duration of 60 minutes. Captured waveforms are shown in
Figure 41
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i

R R =Ee iz
CH1: port #1 Veys_c; CHT: port #1 loyr; CH2: port #2 Veys_c; CH6: port #2 Iy

Figure 41 Vin =22.5 V;,¢; Viys ¢ continuously changing from 5.0 V-21V (PPS) vice versa; l,,; =0to 4 A
with 1 A step

o Electrical stress test #2 V= 22.5V; Vgys c: randomly changing from 5V to 9 Vto 15V (PDO); lour = 2.5 A for
a duration of 60 minutes. Captured waveforms are shown in Figure 42

TELEDYNE LECHOY — = w 13 5A:20 AM
CH1: port #1 Vsys_c; CH6: port #1 loyr; CH2: port #2 Veys_c; CH5: port #2 lgyr
Figure 42 Vi =22.5 Vy,¢; Viys ¢ continuously changing from 5Vto 9 Vto 15V (PDO); Iy, =2.5A
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Following is the efficiency captured by connecting XDPS2221 to REF_CCG7DC_120W_2C. Here, only port #1 was
loaded with 5 A current.

6.1

Peak efficiency and full load efficiency table

Peak efficiency test results are tabulated in Table 19.

Table 19 Peak efficiency

Vaus_c (V) 115 Vac/60 Hz 230 Vac/50 Hz
05.0V 89.23%-3.75A 89.62%-3.75A
09.0V 90.93%-4.37A 92.59% -4.37 A
12.0V 92.37%-4.20A 93.46%-4.20 A
15.0V 92.61%-4.37TA 93.93%-3.75A
20.0V 93.99%-4.37A 95.45%-3.75A
21.0V 92.79%-4.50 A 94.07% - 4.50 A
Note: Peak efficiency: 95.45% (At V), = 230 Vac, Vgys ¢ =20V, loyr = 3.75A).

Full load efficiency test results are tabulated in Table 20.

Table 20 Full load efficiency

Vaus ¢ (V) 115 Va/60 Hz 230 Vac/50 Hz
05.00V 88.90%-5.00 A 89.61% -5.00 A
09.00V 90.79%-5.00 A 92.44% -5.00 A
12.00V 92.18%-4.80A 93.40% -4.80 A
15.00V 92.56% -5.00 A 93.49% - 5.00 A
20.00V 93.89%-5.00 A 94.59% - 5.00 A
21.00V 92.79%-4.50 A 94.07% -4.50 A
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Four-point efficiency average test results are tabulated in Table 21.

Table 21 Efficiency 4-pt average

Parameter DOE level VI | EU (CoC) Unit | Test conditions Test results (%)
limit Tier 2 230V/50 Hz | Remarks

Four-point 84.25 85.00 % Veus =05.0V; loyr=5.00A | 88.48 % Pass

average efficiency |87.73 88.85 % Vaus =09.0 V; loyr=5.00A | 91.36% Pass

(Average of 25%, | 88,00 89.00 % Veus=12.0V; loyr=4.75A | 92.08 % Pass

ig;/g; 75%; and 88.00 89.00 % |Vaus=15.0V;lor=5.00A |92.53% Pass

(]

load) 88.00 89.00 % Veus=20.0V; losr=5.00A | 93.41 % Pass
88.00 89.00 % Veus=21.0V; losr=4.50A | 91.68 % Pass

6.2 Efficiency graphs

Efficiency measurements were taken at 115 V/60 Hz, and 230 /50 Hz AC input to the DUT; Vs c PDO, PPS
voltagesare5V,9V,12V,15V,20V, and 21 V. The port was loaded from 0 A to the maximum rated output

current of 5 A.

Efficiency and power losses at 230 V AC input, Vgys ¢ 5V,9V,12V,15V,20V, 21V, and lo,; 0 Ato 5 A maximum on
the portis shown in Figure 43.

Efficiency and power losses at 115V AC input, Vgys ¢ 5V,9V,12V,15V,20V, 21V, and lo,; 0 Ato 5 A maximum on
the port is shown in Figure 44.

6.2.1 Efficiency at 230 V,c input and 50 Hz frequency
160 VIN 230 WV
80 lF
§ 40 /
/ — VBus=5WV
20 Veus=9 WV
/ — ey
(o] — Veus=20V
o 1 2 3 5 — Veus=21 VW
Load (&)
Figure 43 Efficiency and power losses at 230 V,. input
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i

6.2.2 Efficiency at 115 V,c input and 60 Hz frequency

WVIN 115 W
100

—
80 IF = |
40

/
Wl
|

Load (A)

Veus=5 W
Veus=9 WV
Veus=12 WV
Veus=15 WV
VBus=20 WV
Veus=21 WV

1 2 3 =l =]
Load (A)

Figure 44 Efficiency and power losses at 115V, input

6.3 Output voltage and current regulation

Output voltage regulation was measured both in the constant voltage (CV) and constant current (CC) modes.

6.3.1 Output voltage regulation (CV mode)

The output constant voltage regulation (CV mode) measured from 0 Aand 5 A load currents are as shown in
Figure 45 and Figure 46.

VIN 230V
22

20

18

16

14

Vaus1(V)

12

10

Veus=5 WV
Veus=9 V
Veus=12 W
Veys=15 W
Veus=20 W
Veus=21 W

feus1(A)

Figure 45 CVregulation at 230 V,  input
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VIN 115V
22

20

18

16

14

Vgus1 (V)

12

10

Veus=5 WV
8 Vaus=9 V
Veus=12 V
Veus=15V
Veus=20 V
Veus=21V

Isus1{A)

Figure 46 CVregulation at 115V,  input

6.3.2 Output current regulation (CC mode)

Output constant current (CC) regulation of port measured at 3 A and 5 A output currents is shown in Figure 47
and Figure 48.

6.3.3 CC regulation curve at 230 V, input, 50 Hz frequency and rated output
currentof 3A
VBAT 230V

I— Vsus=§V -
20071 Veys=9 V
T

— VBus=15V
150 4 — Veus=20V

— Veus=21V

é 10.0
7.5
5.0 ——
2.5 — |
_——'—‘—.——/‘
00 0.0 0.5 1.0 15 2.0 2.5 3.0
laus(A)

Figure 47 CCregulation curve at 230 V,. input and 3 A output current
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6.3.4 CC regulation curve at 230 V, input, 50 Hz frequency and rated output
currentof 5A
VBAT 230 V
)
s+ Vas=12V
150 — V=20V
— Vpus=21V
. 12.5
Z-Z ___..,,,-ﬁﬁ’ﬁ/—-_
. ——
o0 0 1 2 3 4 5
Isus(A)
Figure 48 CC regulation curve at 230 V,. input and 5 A output current
6.4 Output voltage regulation

Output voltage regulation measured at V= 230 Vac and 115 Vac, Vgys ¢ 5V,9V,12V,15V,20V,21V, and

lour=0Aand 5Aisshownin Table 22.

Table 22 Regulation at Viy =230 Vac

lour Veus ¢ Vin =230 Vpc lour Vaus_c Vin=115 Vac
(A) (Vbc) % Regulation (A) (Voc) % Regulation
0.00 5.022821 0.11% 0.00 5.022584 0.12%

5.00 5.017409 4.75 5.016709

0.00 9.058319 0.039% 0.00 9.057114 0.049%
5.00 9.054725 4.75 9.052594

0.00 12.087863 0.07% 0.00 12.085916 0.066%
4.80 12.079316 4.80 12.077909

0.00 15.12057 0.035% 0.00 15.118514 0.032%
5.00 15.11516 5.00 15.113646

0.00 20.236464 0.877% 0.00 20.234191 0.872%
5.00 20.060431 5.00 20.059132

0.00 21.214979 0.073% 0.00 21.21249 0.067%
4.50 21.199399 4.50 21.1981
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6.5 Output voltage ripple measurement

Output voltage peak-to-peak ripple was measured across the output capacitors using a short ground loop
connected to the probe.

6.5.1 Output voltage ripple peak-to-peak (mV)

Output voltage peak-to-peak ripple tabulated in Table 23.

Table 23 Peak-to-peak ripple (mV) at 115 Vic and 230 Vac

Vaus ¢ - lour V), =115 Vi Vaus ¢ - lour Vi, =230 Vac

Ripple (mV) Ripple (mV) Ripple (mV)

05.0V-0.00A 7.453 05.0V-0.00A 7.401
05.0V-5.00A 27.768 05.0V-5.00A 30.042
09.0V-0.00A 11.141 09.0V-0.00A 9.008
09.0V-5.00A 65.738 09.0V-5.00A 40.296
12.0V-0.00A 11.693 12.0V-0.00A 14.006
12.0V-4.75A 84.498 12.0V-4.75A 57.656
15.0V-0.00A 17.925 15.0V-0.00A 15.548
15.0V-5.00A 132.761 15.0V-5.00A 99.648
20.0V-0.00A 52.811 20.0V-0.00A 20.084
20.0V-5.00A 69.76 20.0V-5.00A 55.497
21.0V-0.00A 22,782 21.0V-0.00A 23.515
21.0V-4.50A 108.437 21.0V-450A 107.897
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6.5.2 Output voltage ripple peak-to-peak measurement graph

Output voltage peak-to-peak ripple waveforms at full load are shown in Figure 49 and Figure 50.

Vit 230 Vag; Veus c: 15V, loyr: 5 A Vit 230 Vag; Vous c: 20V, lour: 5 A

Figure 49 Ripple measurement - input voltage =230 V,. (CH1: Vg ()

Lol S
VIN: 115 VAC; VBUS_C: 09 V, IOUT: 5 A

_ om (I ——— iﬂ

VIN: 115 VAC; VBUS_C: 05 V, IOUT: 5 A

Vi 115 Vac; Vays 2 15V, loyr: 5 A Vi 115 Vac; Vgys ¢: 20V, loyr: S A

Figure 50 Ripple measurement - input voltage =115V, (CH1: Vg ()
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6.6 Output voltage dynamic response waveforms

At V), =230 Vac/50 Hz, output voltage response when the output current is from 0 A-1 A-0 A, is as shown
in Figure 51.

At V,, =115 Va/60 Hz, output voltage response when the output current is from 3.5 A-4.5 A-3.5 Ais as shown in
Figure 52.

Veus_c: 20.0 V; (CHIL: Vaus_¢; CHT: lour) Vaus_c: 21.0V; (CH1: Vys ¢ ; CHT: lour)
Figure 51 Output dynamic response waveforms - input 230 V,.; load current transition
OAtolAtoOA
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Vaus_c: 5.0 V; (CH1: Vays_c; CHT: lour) Vaus_c: 9.0 V; (CHI: Viys ¢ ; CHT: lour)

VBus_ci 12.0 V; (CHlivsus_c; CHT: IOUT) Vsus_cl 15.0 V; (CH]. VBUS_C 3 CHT: |OUT)

VBUS?CZ 20.0 V, (CHl Vsusic; CHT: IOUT) Vgusici 21.0 V, (CHlZVBusic , CHT: |OUT)
Figure 52 Output dynamic response waveforms - input 115 V,.; load current transition
3.5At04.5At03.5A
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6.7

Output voltage transition

Output voltage transition at 230 V. input and load 1 A is measured as shown in Figure 53, Figure 54, Figure 55,

and Figure 56.

lour: LA (CH1: Vgys ¢; CH6: loyr)

Figure 53 Input 230 V,; Vg5 ¢ transition from 5.0 Vto 21.0V
\\
\\.

lour: 1A (CHI: Viys ¢; CH6: loyr)
Figure 54 Input 230 V,; Vgys . transition from 21.0Vto 5.0V

lour: 1A (CH1: Vs ¢; CH6: loyy)
Figure 55 Input 230 V,; Vg5 ¢ transition from 5.0 Vto 12V
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,,,,,,,,,,,,,,,,,,,,,,,,,,,

lour: 1A (CHI1: Vs ¢; CH6: loy1)
Figure 56 Input 230 V,; Vg5 ¢ transition from12Vto5V

6.8 Start-up turn-on delay

Turn-on delay with respect to DUT input voltage and the output voltage is measured at no load and 1 A load, is
as shown in Figure 57 and Figure 58.

CH3: Viy; CH1: Port #1 Vgys; CH4: Port #1 lout

Figure 57 Input 230 V,; Vgys ¢ =5V; loyr=0A
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CH3: Viy; CH1: Port #1 Vgys; CH4: Port #1 lour

Figure 58 Input 230 Vji; Vgys ¢ =5 V; loyr = 1A

6.9 Stress test waveforms

The XDPS2221+REF_CCG7DC_120W_2C solution board with one port connected was subjected to electrical

stress conditions.

o Electrical stress test #1 V, =230 V,; Vg5 ¢: continuously changing from 5.0 V-21 V with 1V step and
vice versa (PPS); loyr= 0 Ato 2 Awith 1 A step for a duration of 60 minutes. Captured waveforms are shown in

Figure 59

| 5
P - MM“"”" 'M"mmllmmm )
, S

CH1: Veus c; CHT: Iyt

Figure 59 Vin =230 V,; Vgys_c - continuously changing from 5.0 V-21V (PPS) vice versa; l,,; =0Ato 2 A

with 1 Astep
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o Electrical stress test #2 V=230 V,; Vgys - randomly changing from 5 V-9 V-15V (PDO); lour=1Afor a
duration of 60 minutes. Captured waveforms are shown in Figure 60

o

‘TELEDYNE LEC

CHI1: Vgys ¢; CH6: loyr

Figure 60

6.10 Faults test waveforms

Vin =230 V,¢; Vgys ¢ - continuously changing from5Vto9Vto 15V (PDO); I, =1A

XDPS2221+REF_CCG7DC_120W_2C was subjected to supported fault protections and the results are displayed

in the following section.

6.10.1

Veus_c to CCx line faults test waveforms

Vgus ¢ to CC active line fault is shown in Figure 61, where V,y =230 V,; Port #1 Vg =5 V.

o= B =i

Vgys_c to CC2 fault
CH1: Port #1 Vays_c; CH2: CC2; CH3: HGO; CH4: CC1

| e

e il
Vgys_c to CC1 fault
CH1: Port #1 Vgys_c; CH2: CC2; CH3: HGO; CH4: CC1

Figure 61 Port #1 Vs . to CC line fault
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Vgus_c to CC active line fault is shown in Figure 62, where V,y =230 V,¢; port #2 Vgys ¢ =5 V.

re-——e

el RS Forre
Vgys_c to CC2 fault Vgys_c to CC1 fault
CH1: Port #2 Vgys_c; CH2: CC1; CH4: HG1; CH3: CC2 CH1: Port #2 Vgys_c; CH2: CC1; CH4: HG1; CH3: CC2

Figure 62 Port #2 Vs  to CC line fault

6.10.2 Output undervoltage protection (UVP)
DUT output undervoltage protection waveforms are shown in Figure 63.

Test conditions: V=230 V,¢; Vgys =5.0V

Port #1 VBUS?C UVvP Port #2 VBUS?C UVP
CH1: Port #1 Veus_c; CH2: HG_O (wrt GND); CH3: VDDD; CH4: lour CH1: Port #2 Veus_c; CH2: HG_1 (wrt GND); CH3: VDDD; CH4: lour

Figure 63 Output undervoltage protection
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6.10.3 Output overvoltage protection (OVP)
DUT output overvoltage protection waveforms are shown in Figure 64.

Test conditions: V,; =230V, Vgys c =5.0V, loyr =0 A

- | SRS .‘%

i L _ —
[ ] ] el aed = [ sl el [ 2

Port #2 Veys_c OVP Port #1 Veus_c OVP
CH1: Port #1 Veus_c; CH2: HG_O (wrt GND); CH3: Port #2 Veus_c; CH4: lour  CH1: Port #2 Veus_c; CH2: HG_1 (wrt GND); CH3: Port #2 Veus_c; CH4: lour

Figure 64 Output overvoltage protection

6.10.4 Output overcurrent protection (OCP)
DUT output overcurrent protection waveforms are shown in Figure 65.

Test conditions: VV\, =230 V,; Port #1 Vg5 (=5.0V

mimimimizimizizi ik emimimemm fmrmem b imr e e e

m mm M
30000V]
L 3704

CH1: Port #1 Vgys_c; CH2: HGO (wrt GND); CH3: VDDD; CH4: Port #1 lour

Figure 65 Output overcurrent protection
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6.10.5 Output short-circuit protection (SCP)
DUT output short-circuit protection waveforms are shown in Figure 66.

Test conditions: V= 230 Vac; Port #1 Vgys ¢ =5.0V

ﬁ“ : “m
Ri= &T4dns  Lkx 10 T8R0pS
K2 1093604 U5 1OKe BARZIKHZ

CH1: Port #1 Vgys_c; CH2: HG1 (wrt GND); CH3: VDDD; CH4: Port #1 lour

Figure 66 Output short-circuit protection

6.10.6 Vconn OVercurrent protection (OCP)
DUT Von OVercurrent protection waveform when port #1 is connected, is as shown in Figure 67.

Test conditions: V= 230 Vac; Port #1 Vg5 (=5.0V

S AR A
e [en, e izt
CH1: Port #1 Vgys_¢c; CH2: CC2; CH3: loap on CC1 line; CH4: CC1
Figure 67 Veonn OVeErcurrent protection
Test report 52 002-39310 Rev. *B
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6.10.7 Vconn Short-circuit protection (SCP)
DUT Vony Short-circuit protection waveforms when port #1 is connected is shown in Figure 68.

Test conditions: V= 230 Vac; Port #1 Vg5 (=5.0V

o
500

) | =
CH1:Port #1 Vsys ¢; CH2: CC1; CH3: l.oap on CC1 line; CH4: CC2
Figure 68 Veonn Short-circuit protection
6.11 Stand-by power consumption

REF_CCG7DC_120W_2Csolution Solution Board measured currents are tabulated as follows.

Table24 Stand-by Power

Vin Time [min] Power [mW]
230V, 50 Hz 5 67

115V, 60 Hz 5 41

6.12 Light load requirements

The EuP Lot 6 results of XDPS2221+REF_CCG7DC_120W_2C solution board are tabulated in Table 25.

Table 25 EuP Lot 6 results

Vin(AC)/Frequency | P\ (avg) Veus_c lour Pour Efficiency (%)
230V, 50 Hz 0.49W 5.01 0.05 0.25 52.14

230V, 50 Hz 0.50 W 20.23 0.0125 0.26 51.23

115V,60 Hz 0.48W 5.01 0.05 0.25 53.45

115V,60 Hz 0.50 W 20.23 0.0125 0.26 51.13
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Following is the efficiency captured using the test setup shown in the Appendix: Efficiency measurement test
setup section. Here, both the ports were loaded with equal amount of current.

7.1

Peak efficiency and full load efficiency table

Peak efficiency test results are tabulated in Table 26.

Table 26

Peak efficiency

Veus_c(V)

115V, /60 Hz

230 Vac/50 Hz

05.0V

89.96% - 2*2.50 A

90.73%-2*2.50 A

09.0V

91.27%-2*3.75A

92.99%-2*2.50 A

12.0V

92.56%-2*2.10A

93.68% -2*2.45 A

15.0V

92.71%-2*2.00 A

93.83%-2*2.50 A

20.0V

94.02%-2*2.25A

95.03%-2*2.25A

21.0V

92.83%-2*2.45A

94.25%-2*2.80 A

Note:

Full load efficiency test results are tabulated in Table 27.

Table 27

Peak efficiency: 95.03% (At V,y =230 Vac, Vgys ¢ =21V, loyr=272.25A).

Full load efficiency

VBUS_C (V)

115V,c/60 Hz

230 Vac/50 Hz

05.0V

87.91%-2*5.00 A

89.77%-2*5.00 A

09.0V

90.38%-2*5.00 A

91.29%-2*5.00 A

12.0V

92.32%-2*2.80 A

92.83%-2*2.80 A

15.0V

91.71%-2*4.00 A

93.12%-2*4.00 A

20.0V

92.60% -2*3.00 A

94.24% - 2*3.00 A

21.0V

92.74%-2*2.80 A

94.25%-2*2.80 A
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Four-point efficiency average test results are tabulated in Table 28.

Table 28 Efficiency 4-pt average
Parameter DOE level VI Unit Test conditions Test results (%)
limit 230V/50 Hz | Remarks
Four-point 86.00 % Veus=5.0 Vin all 2 ports; 89.82 % Pass
average efficiency total Poyr=50 W
(Average of 25%, 86.00 % Veus=9Vinall 2 ports; 91.78 % Pass
50%, 75%, and 100% total Pour=90 W
load) 86.00 % Veus =12 Vin all 2 ports; 92.08 % Pass
total Poyr =68 W
86.00 % Veus=15Vinall 2 ports; 92.87 % Pass
total Pour =120 W
86.00 % Veus=20Vin all 2 ports; 93.72 % Pass
total Pour =120 W
86.00 % Veus=21Vin all 2 ports; 92.29 % Pass
total Pour=120 W
7.2 Efficiency graphs

Efficiency measured at 230 Vac/50 Hz input to the DUT; Vg5 . PDO, PPS voltagesare 5V,9V, 12V, 15V,and 20V
for all the two ports is shown in Figure 69.

Efficiency measured at 115 Vac/60 Hz input to the DUT; Vg5 . PDO, PPS voltagesare 5V,9V, 12V, 15V,and 20V
for all the two ports is shown in Figure 70.

Each port was loaded from 0 A to the maximum output current to make the total system power 120 W.

The efficiency is based on the test setup of Figure 98.

7.2.1 Efficiency and power losses at 230 V,¢/50 Hz input
100 VIN 230 V
80 //ﬁ’—_——-
4] 1 2Load (A):; 4 5 Vays=21V
Figure 69 Efficiency at 230V, input
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7.2.2 Efficiency and power losses at 115 V,¢/60 Hz input
80 ﬁ;-—_ 1

A

40

Load (A)

VBus=5 V
VBus=9 V
Veus=12 V

20

VBus=15 V
VBus=20 V

=]

o 1 zLoad (A)s a 5 Veus=21 WV
Figure 70 Efficiency at 115V, input
7.3 Output voltage and current regulation

Output voltage regulation was measured both in the constant voltage (CV) and constant current (CC) modes.

7.3.1 Output voltage regulation (CV mode)

Output constant voltage regulation measured from 0 A to maximum load currents that each port can take to
have maximum system power of 120 W is shown in Figure 71 and Figure 72.

VIN 230 V VIN 115V
22 22
20 20
18 - 18 1
16 - 16 4
= 144 = 14
£ 12 = 1z
10 10 4
Vaus=5 V VEus=5 V
a8 Vaus=9 V 8 Veus=9 V
—— VaRus=12 V —— VBus=12 V
&7 — VBus=15V 67 —— Veus=15V
— VBus=20V — VBus=20V
o 1 2 3 4 s Vaus=21V o 1 2 3 4 5 —_— Vpus=21V
15us1(A) Ius1{A)
.
Figure 71 CVregulation at 230 V,c and 115 V,c input of port #1
VIN 230 V VIN 115 V
20 2011 -
18 18 4
16 16 4
EN 14 % 14
é 12 = 12+
10 10 +
. v
8 VBus=9 V — VBus=12 V
. —— VBus=1l2 V 6+ — Veus=15V
— VBus=15V — Veus=20V
—— VBus=20V o 1 2 3 4 5 — VRus=21V
o 1 2 3 a 5 — VBus=21V Hous 2(A)
leus2(A)
Figure 72 CVregulation 230 V,c and 115 V,c input of port #2
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7.3.2

Output current regulation (CC mode)

Output constant current (CC) regulation of each port measured at 1.5 A output currents are shown in Figure 73

and Figure 74.

7.3.3 CC regulation curve at 230 V, input and rated output current of 1.5 A
VBAT 230V
20 Dﬁl— VEUS‘:SV :’
i inlaid
s B
2-.5 /ﬁf”::—/
/”ﬁ{_
00 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6
Isus(A)
Figure 73 CC regulation curve at 230 V,. input and 1.5 A output current
7.3.4 CC regulation curve at 115 V,c input and rated output current of 1.5 A
VBAT 115 V
—_ VsuleSV 1
2007 Veus=9 V
ws{ T Veem2Y
— Veys=15V
15.0 4 — Vews=20V
— Vgys=21V
" 12.5
E 10.0
7.5
5.0 ——
2.5 /ﬁ/
.-—"'_fé
00 0.0 0.2 0.4 0.6 0.8 1.0 12 1.4 1.6
IsusiA)
Figure 74 CCregulation curve at 115V, input and 1.5 A output current
7.4 Output voltage ripple measurement

Output voltage peak-to-peak ripple was measured across the output capacitors using a short ground loop
connected to the probe.

7.4.1

Output voltage ripple peak-to-peak (mV)

Output voltage peak-to-peak ripple is tabulated in Table 29 and Table 30.
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Table 29 Peak-to-peak ripple (mV) at 115 V¢ input

Veus_c = lour Port #1 ripple (mV) Port #2 ripple (mV)
05.0V-0.00A 7.337 6.129
05.0V-5.00A 63.117 63.734
09.0V-0.00A 6.348 6.617
09.0V-5.00A 95.253 95.305
12.0V-0.00A 11.809 10.113
12.0V-2.80A 51.668 59.031
15.0V-0.00A 9.663 10.331
15.0V-4.00A 93.082 98.209
20.0V-0.00A 59.121 54.443
20.0V-3.00A 69.439 56.409
21.0V-0.00A 23.964 22.846
21.0V-2.80A 138.274 137.939
Table 30 Peak-to-peak (mV) ripple at 230 Vac input

Veus_c - lour Port #1 ripple Port #2 ripple
05.0V-0.000A 7.748 6.348
05.0V-5.000A 68.115 69.721
09.0V-0.000A 7.234 6.605
09.0V-5.000A 102.064 119.141
12.0V-0.000A 12.695 9.92
12.0V-2.800A 67.357 62.487
15.0V-0.000A 11.115 12.374
15.0V-4.000A 113.705 105.764
20.0V-0.000A 25.121 10.061
20.0V-3.000A 25.93 19.506
21.0V-0.000A 69.028 54.482
21.0V-2.800A 81.71 101.164

7.5

Output voltage regulation

Output voltage regulation measured at V,, =230 V,¢, Vgys c=5V,9V,12V,15V,20V, 21V, and

lour = 0 A to maximum current is shown in Table 31.

Table 31 Regulation at 230 V. input

lout Port #1 Vgys ¢ | Port #1 lour Port #2 Vgys ¢ Port #2

(A) (Vbc) % Regulation (A) (Voc) % Regulation
0.00 5.022552 0.131% 0.00 5.015741 0.228%

5.00 5.015967 5.00 5.004303
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lour Port #1 Veys ¢ | Port #1 lour Port #2Veys ¢ | Port #2
(A) (Vo) % Regulation (A) (Voc) % Regulation
0.00 9.048947 0.031% 0.00 9.016107 0.045%

5.00 9.046138 5.00 9.012007

0.00 12.068063 0.005% 0.00 12.0039 0%

2.80 12.068713 2.80 12.0039

0.00 15.107154 0.010% 0.00 15.0248 0.025%

4.00 15.105639 4.00 15.02103

0.00 20.225536 0.417% 0.00 20.22456 0.997%

3.00 20.141577 3.00A 20.02483

0.00 21.191068 0.063% 0.00A 21.06967 0.098%

2.80 21.17776 2.80 A 21.04912

7.5.1 Output voltage ripple peak-to-peak measurement graphs

Output voltage peak-to-peak ripple waveforms for 230 Vac and 115 Vi at full load are shown in Figure 75 and
Figure 76 respectively.
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Port #1 Vs ¢: 05V (CH1); port #2 Vgys ¢: 05V (CH2); Port #1 Vs ¢: 09V (CH1); port #2 Viys ¢: 09 V (CH2);
IOUT: 5 A IOUT: 5 A

H AV ¥ Ar rh e v sy i T T L iy

L r& , (k PVAY, 4 ALY AP ViFgs -+ 2 - - i T EEEE A

Port #1 Vgys c: 15V (CH1); port #2 Vgys ¢z 15V (CH2); Port #1 Vgys ¢: 20 V (CH1); port #2 Vgys ¢: 20 V
lour: 4 A (CH2); loyr: 3A

Figure 75 Ripple measurement - input voltage =230V,

s, ¥ > ¥ crnh
S - » A, NN . 75 AW /" /
L% A N \\ = AL v/v/\/\/\,‘_/»_, gl - VA A VAN N A\
TELEDYNE LECHOY — AWM M AU

Port #1 Vgys : 05V (CH1); port #2 Vgys : 05V (CH2); Port #1 Vgys : 09 V (CH1); port #2 Vgys : 09 V (CH2);
lour: S A lour: S A
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4 A% WSESNPYE PP U s o WO, a4 =\ M A e
= P vy AT A AL =y AP, | SPeSURS NGRS 1 ISR MRS SRSV [, [PURSNS [S  CICOM Sy M
Port #1 Vgys ¢: 15V (CH1); port#2 Vgys ¢: 15V (CH2); Port #1 Vgys ¢: 20 V(CH1); port #2 Vgys 1 20 V (CH2);
lour: 4 A lour: 3A
Figure 76 Ripple measurement - input voltage =115V,
61 002-39310 Rev. *B
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7.6 Output voltage dynamic response waveforms
AtV,, =230V, output voltage response when the output current is from 0 A-1 A-0 Ais shown in Figure 77.
AtV, =115V, output voltage response when the output current is from 0 A-1 A-0 Ais shown in Figure 78.

Port #1: VBUS_C (CH l), lout (CH7), Port #2: VBUS_C (CH2), lout (CHS)

b SRR SRR g
Port #1 Vgys ¢z 05V (CH1); port #2 Vgys ¢ 05V Port #1 Vyys_ ¢: 09 V (CH1); port #2 Vyys : 09V
(CH2); lour:0Ato 1Ato 0A (CH2);loy1:0Ato 1Ato 0 A
{ ] | — » o »
Port #1 Vgys c: 12V (CH1); port #2 Vgys 2 12V (CH2);
lour: 0Ato LAto 0 A
Figure 77 Output dynamic response waveforms - input 230 V,; load current transition from
OAtolAtoOA
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Port #1 Vs ¢: 05V (CH1); port #2 Viys ¢
lour:0Ato1Ato0A

05V (CH2);

oo o

Port #1 Vgys : 09V (CH1); port #2 Vgys : 09V

(CH2); loyr: 0Ato LAto 0 A

Port #1 Vgys ¢: 12V (CH1); port #2 Vgys ¢ 12V
(CH2); loyr: OAto LA to O A

Figure 78
OAtolAtoOA
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7.7 Output voltage transition

Output voltage transition at 230 V. input and 1 A load is measured and is as shown in Figure 79, Figure 80, and

Figure 81.

e

Port #1; loyr: 1 A (CH1: Vgys ¢; CHT: lour)

Port #2; loyr: 1 A (CH2: Vs ¢; CH6: lour)

Figure 79

Input 230 V,; Vg5 ¢ transition from 5.0 Vto 21V

ﬁmm’v m’w
P

Port #1; oy 1 A (CH1: Vgys ¢; CHT: lour) Port #2; loyr: 1 A (CH2: Vs ¢; CH6: lour)
Figure 80 Input 230 V,; Vgys  transition from 5.0 Vto 12V

Port #1; loyr: 1 A (CH1: Vgys ¢; CHT: lour)

Port #2; loyr: 1 A (CH2: Vgys ¢; CHB: lour)

Figure 81
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7.8 Start-up turn-on delay

Turn-on delay with respect to DUT input voltage and the output voltage is measured at no load and 1 A load is
as shown in Figure 82 and Figure 83.

CH3: V|N; CH1: Port #1 VBus; CH2: Port #2 VBUS
Figure82  Input230 Va:; Vays ¢ =5 V; lour =0 A

CH3:Viy; CHL1: Port #1 Vgys; CH2: Port #2 Vgus
Figure 83 Input 230 V,; Vgys ¢ =5 V; loyr =3 A
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7.9 Stress test waveforms

The XDPS2221+REF_CCG7DC_120W_2C solution board with two ports connected was subjected to the
following electrical stress conditions.

o Electrical stress test #1 V=230 V,; Vgys ¢ - continuously changing from 5.0 V-21 V with 1V step and
vice versa (PPS); lour =0 Ato 2 Awith 1 A step for a duration of 60 minutes. Captured waveforms are shown in
Figure 84

Eamirm]
CH1: port #1 Veys_c; CHT: port #1 loyr; CH2: port #2 Veys_c; CH6: port #2 Iy

Figure 84 Vin = 230V,; Vgys_c - continuously changing from 5.0 V-21 V (PPS) and vice versa;
lour=0Ato 4 Awith 1 step

o Electrical stress test #2 V= 22.5 V¢; Vg5 : randomly changing from 5V to 9V to 15V (PDO); lour: 1 Afor a
duration of 60 minutes. Captured waveforms are shown in Figure 85

TELEDYNE LECROY

CH1: port #1 Veys_c; CH6: port #1 loyr; CH2: port #2 Veys_c; CH5: port #2 Iy

Figure 85 Vin =230 V,¢; Vgys_c - continuously changing from5Vto9Vto 15V (PDO); I, =1A
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8 Thermal performance

The following section displays the DUT temperature measurements captured at ambient temperature.

8.1 Thermal image

o Testcondition: V\y=23.2V,, port #1 Vg5 =20V, port #1 Iy =3 A, port #2 Vgys ¢ =20V, port #2 I,y =3 A

e Lab ambient temperature: 24.3°C and thermal scan captured in open-frame after 60 minutes (see Figure 86
and Table 32)

61.0 °C oC
45.1°C
44.9 °C
62.9 °C|
63.1 °C .
57.1°€

"

Figure 86 DUT thermal image at ambient temperature, V,, = 23.2 V,; Port #1, V,,s . =20V and
lour = 3 A; Port #2, Vg =20V and lo,; =3 A

Table 32 Temperature measurement

Markers Designator Component Temperature (°C)
Spl ul CCGTDC 61.0

Sp2 EC1 Port #1 output capacitor 45.1

Sp3 EC2 Port #2 output capacitor 44.9

Sp4 Q2 Port #1 MOSFET 62.9

Sp5 Q3 Port #2 MOSFET 63.1

Sp6 L1 Port #1 power inductor 57.1

Sp7 L2 Port #2 power inductor 56.5
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9 Bode plots

The following Bode plot results are captured by connecting XDPS2221 to REF_CCG7DC_120W_2C.

| Frequency | Trace1 | Trace2 | |

race
i: @ Cursor 1 9.776 kHz 0de 97.946 ° |
i v Cursor2 101.575 kHz

15.697 dB o*

race 1: Gain Magnitude (dB)
o
|

100k

Trace 2: Gain Phase (%)

100k

10k
Frequency (Hz)

Figure 87 Port #1 Bode plot: Vin=230 VAc, VBUS_C =5 V, lour=5A

| Frequency | Trace1 | Trace2 |
10.62 kHz o0de 103.218° @
i v Cursor2 93.735 kHz -14.055 dB 0°

80
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!
/
f

Gain
b
S

Trace 1: Ga
& &
g &

&
S

-100

100k
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100k

10k
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Figure 88 Port #1 Bode plot: Viy =230 Vac, Veus c =9V, lour=5A
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Bode plots

Frequency Trace 1 Trace 2
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|

Trace 2: Gain Phase (*)

100k

Tk 10k
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Figure 89 Port #1 Bode plot: Vin=230 VAc, VBUS_C =12 V, lour=5A

Frequency Trace 1 Trace 2
10003 kHz 0de 96.728 * | @
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100k

1k 10k
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Figure 90 Port #1 Bode plot: Vin=230 VAc, VBUS_C =15 V, lour=5A
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10 USB-IF pre-compliance tests
Note: USB PD source detailed test reports are available based on request.
10.1 QuadraMAX

10.1.1 Test setup

e QuadDraw version: 0.9.8930
o Testinput voltage conditions: 12 V.

(infineon

Table 33 QuadraMAX - USB PD source test results

Test Description Result
TDSPT.1 Load test Pass
TD SPT.2 Capabilities test Pass
TD SPT.3 Hard reset test Pass
TD SPT.5 OCP test Pass
TD SPT.6 PPS voltage step test Pass
TD SPT.7 PPS current limit test Pass
10.2 Ellisys

10.2.1 Test setup
e The test was run using the Ellisys USB Explorer 350 Examiner V3.1.8999

Table 34 Ellisys - USB PD source test results

Test Result
USB Type-C Tests Pass
Merged USB PD protocol tests Pass
Merged USB PD protocol VDM tests Pass
10.3 GRL

e Thetest was run using USB PD and Type-C tester and analyzer (GRL-USB-PD-C2)
e The GRL-PD-C2 Browser software release version 1.6.25.0 was used to run these tests

Table 35 GRL - USB PD source test results

Test Result

USB PD Compliance Test Specification Pass
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10.4 Lecroy

e The test was run using Voyager M310e
e USB Compliance v7.82 build 1187 and USB Protocol Suite v9.50 build 4754 Beta was used to run the tests

Table 36 Lecroy - USB PD source test results

Test Result

USB Type-C - USB IF Pass

USB Power Delivery - USB IF Pass
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11 EMI Tests results
Note: CISPR 32 Class-B conducted emission tests are performed when both the port loaded with 120 W
Max.
11.1 XDPS2221 + REF_CCG7DC_DUAL_C_120W_R1 Master Port EMI
Y N T\”* W\ .
i -\‘W‘-‘--'«; h_f : ™
W " oy T“I‘l,v“fwm‘hww Nebibin,/ -
Figure 91 CISPER 32 Class-B CE tests on Port#1 and Port#2, Vgys: 5V 5 A, Vix: 230 Vac/50HzZ
W — u"”.r’V”’thW s ; : i u -
Figure 92 CISPER 32 Class-B CE tests on Port#1 and Port#2, Vgys: 9V 5 A, Vin: 230 V 50 Hz; Right: QP

==

:‘“‘i\i L —~ o "“V“u — — ~— iy Ve e -

‘ Sy e

Figure 93 CISPER 32 ClassB CE tests on Port#1 and Port#2, Veys: 15V 4 A, Vix: 230 V 50 Hz; Right: QP

e ‘MWA\WWW.
\ T2 T e S ,

WP s-‘"‘-/"”ﬂ

Figure 94

Test report

CISPER 32 Class -B CE tests on Port#1 and Port#2, Vsys: 20 V 3 A, Vix: 230 V 50 Hz; Right: QP
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Circuit schematics

12 Circuit schematics

The following sections contain the schematics used for the test equipment setup.

12.1 REF_CCG7DC_120W_2C_R1

TYPE-C CONNECTOR

DAUGHTER BOARD TO BASE BOARD

-3 CYPREES SEMICONDUCTOR
*| i e et o
( ntineon  couesr ...

L |

g e T

Figure95 Standalone EZ-PD™ CCG7DC 120 W daughterboard
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12.2 REF_CCG7DC_120W_2C_BASE_120W_R1

CYPRESS SEMICONDUCTOR
I fl AN INFINEON TECHMOLOGIES
COMPANY
n Ineon ~  SAN JOSE, CA 95134

CYPRESS SEMICONDUCTOR @ 2020

SCHTHIS:  por_coome_DuALc_RAsE 1z Re

Tagu TRIO:  REF_CCGTOC_DUAL C_BASE 136W_R1

Figure96 CCG7DC 120 W baseboard
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13 Appendix: Efficiency measurement test setup

Efficiency measurements are captured with the test setup of REF_CCG7DC_120W_2C board input connector to
output connector; measurement points are shown in the following sections.

13.1 Efficiency measurement - input connector to the USB Type-C connector
on the board
Efficiency measurement connection is done as shown in Figure 97 and Figure 98. For single port measurement,

port #1 is connected, and other ports are disconnected. For dual port measurement, port #1 and port #2 are
connected.

1,y Measurement
6 Y2 DMM

Vgys Measurement 6 2 DMM oyt Measurement 6 2 DMM
1 1
TP_VBUS_C 5mQShunt = p¢ Load
TP_PGND (Port #1)
DC — 5mQ Shunt ——E
Source
Vgus Measurement 6 2 DMM |yt Measurement 6 /2 DMM
1 1
Vin Me:asurement TP_VBUS_C I 5mO Shunt - PC Load
6 %2 DMM TP_PGND (Port #2)
Figure 97 Efficiency measurement of standalone multiport DC-DC converter - input connector to the

USB Type-C connector on the board

Vgys Measurement 6 2DMM |, Measurement 6 %2 DMM

TP_PGND |

5mQ Shunt Detoad

m! UNT e
TP_VBUS_C (Port #1)
Vgus Measurement 6 2 DMM |,y Measurement 6 V2 DMM
o
TP_VBUS.C 5mQshunt = p¢ Load

TP_PGND (Port #2)

Source

Figure 98 Efficiency measurement of AC-DC multiport adapter and charger - input connector to the USB
Type-C connector on the board
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