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Abstract This user manual describes the performance, technical data, and the
connections of the QC4pDA1532 demo adapter. The charger operates at

mains voltages from 90 V (AC) up to 264 V (AC) with an output voltage from
3.3V (DC)upto 12V (DC)
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1 Introduction

Warning

constitute a risk of electric shock, personal injury, death and/or ignition of fire.

This product is intended for evaluation purposes only. It shall be operated in a

f The non-insulated high voltages that are present when operating this product,
if designated test area by personnel qualified according to local requirements and

labor laws to work with non-insulated mains voltages and high-voltage circuits. This
product shall never be operated unattended.

This user manual describes the operation of the QC4pDA1532 QC4+ demo adapter
featuring the quasi-resonant controller TEA19361T, the synchronous rectifier controller
TEA1993T, and the USB-PD Type-C and QC4+ controller TEA19051B.

aaa-028868

Figure 1. QC4pDA1532 QC4+ demo adapter

The demo adapter is a prototype using first silicon and EEPROM with the latest QC4+
firmware. The adapter is intended for demonstration purposes only. For reference and
further development, it is recommended to follow the guidance of the TEA1936xDB1530
reference design/user manual (UM11076) using the final version of the TEA19051B
without EEPROM.

The demo adapter is designed for delivering a maximum output power of 27 W at a
maximum current of 3 A. The following output voltages can be chosen:

e PD3.0:5Vto12V

* QC4.0:33Vto11V

The QC4+ demo adapter provides an effective solution with a low output current ripple
and high efficiency for USB-PD and Quick Charge applications.
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Figure 2. Principle schematic

Key Features

* Multi-protocol support for USB-PD 3.0, Quick Charge 2.0, 3.0, 4, and 4+

¢ Best-in-class energy efficiency meeting all DOE & EU CoC requirements

* <50 mW no-load power, low audible noise, low output voltage ripple

* Small size due to high near-full digital integration level and > 15.9 W/CI power density
* Best in class Thermal management

» Safe solution with extensive set of hardware-integrated protection features

¢ Complete one-stop-shop solution from NXP Semiconductors, minimizing development
time and R&D cost

Applications

Mobile chargers with Type-C cable for:

* Mobile phones
e Smart phones
e Tablets

* Notebooks

The new smart-charger platform of NXP Semiconductors helps designers of travel
adapters to maximize power output for the smallest form-factor and at the lowest BOM
cost.

The result is a cost-effective design that meets the requirements published by Energy
Star, the Department of Energy (DoE) in the United States, the Ecodesign Directive of
the European Union, the European Code of Conduct, and other guidelines.

Supporting hardware (UTC) and software (TEO) for USB-PD are available for jump-
starting application design.
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1.3 Contents of the demo kit

The demo kit contains the following items:

¢ QCA4+ charger
USB type-C cable
EU plug

US plug

UK plug

AU plug

aaa-028870

Figure 3. Contents of the demo kit
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2 Safety warning

The demo adapter is connected to the mains voltage. Avoid touching the board while
it is connected to the mains voltage and when it is in operation. An isolated housing is
obligatory when used in uncontrolled, non-laboratory environments. Galvanic isolation
from the mains phase using a fixed or variable transformer is always recommended.

Figure 4 shows the symbols on how to recognize these devices.

019aab173 019aab174

a. Isolated b. Not isolated

Figure 4. Isolation symbols

3 Specifications

Table 1. QC4pDA1532Specifications
When operating at 230 V (AC)

Symbol Parameter Value

Vnains AC mains voltage 90 V (AC) to 264 V (AC)
Po(max) maximum output power 27T W

frnains mains frequency 50 Hz to 60 Hz

Pidie no-load input power <50 mW

n efficiency (Vout =9 V; loyt = 3 A) >89 % at Po(max)

Vout output voltage 3.3V (DC)to 12V (DC)
lomax) maximum output current 3A

Vo(ripple)ull output voltage ripple at continuous switching <100 mV,, at cable end
EMIc conductive EMI -7 dB

ESD electrostatic discharge +8 kV through air

+4 kV via contact

um11075 Allinformation provided in this document is subject to legal disclaimers. © NXP B.V. 2018. Al rights reserved.
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4 Board photographs

Figure 5. QC4pDA1532 demo board

aaa-028871
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aaa-028872 aaa-028873
a. Power board b. Small signal board
Figure 6. QC4pDA1532
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5 Board connections

The QC4pDA1532 demo adapter is a universal mains supplied charger with type-C
output connector. Programmable settings can be provided via the IPS system using the
MTP configuration utility.

AC-Live

Type-C output

AC-Neutral

aaa-028874

Figure 7. QC4pDA1532 demo board connections

6 PDO settings

Table 2 gives the PDO settings for the charger.

Table 2. PDO settings

PDO (#) Vo (V) lo (A)
1 5 3

2 9 3

3 12 225
4 33Vto59V 3

5 33Vto11V 245

PDO4 and PDO5 are auxiliary PDOs. The text on the charger may be different from the
settings in Table 2.

UM11075 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2018. All rights reserved.
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7 Schematic
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The schematic of the QC4pDA1532 comprises the quasi-resonant controller TEA19361T, the synchronous rectifier controllerTEA1993T, and a preliminary version
of the USB-PD/QC controller TEA19051B. To have the same performance as when using the TEA19051BAATK, this preliminary version requires an external
EEPROM.
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8 Bill Of Materials (BOM)

Table 3. QC4pDA1532

Reference Description and values Part Number Manufacturer
BD1 diode bridge; TMBFR310 - -
C1;C2 capacitor; 15 pF; 400 V; KM 105; 8 mm x 18 mm |- -
C2A; C2B capacitor; 12 pF; 400 V; KM 105; 8 mm x 14 mm |- -
C4 capacitor; 1 nF; 200 V - -
C5; C6 470 yF; 16 V; 5 mm x 10 mm - -
C7 capacitor; 4.7 yF; 25 V; 0805 - -
Cc8 capacitor; 1 nF; 1 kV - -
C9; C10; capacitor; not mounted - -
C11;C24
C12 capacitor; 100 nF; 50 V - -
C13 capacitor; 220 pF; 50 V; 0603 - -
C14 capacitor; 10 nF; 50 V - -
C15 capacitor; 10 pF; 25 V; 0805 - -
C16 capacitor; 1 yF; 50 V; 0603 - -
C17; C20 capacitor; 1 nF; 50 V; 0603
Cc18 capacitor; 10 pF; 25 V; 0603 - -
C19 capacitor; 0.1 yF; 50 V; 0805 - -
C21 capacitor; electrolytic; 10 yF; 100 V - -
C22 capacitor; 0.1 yF; 100 V; 0805 - -
Cc23 capacitor; 4.7 yF; 50 V; 0805 - -
C25; C26: capacitor; 330 pF; 25 V; 0603 - -
C27;C28
CY1 capacitor; 1 nF; 250 V - -
D5 diode; standard recovery; F7; SOD123 - -
D7 diode; 1N4148; SOD323 - -
D8; D8B diode; SGP5R; 1 A; 600 V; SOD123 - -
D9: D10 diode; ESD; SOT23 - -
D11 diode; 25 V; SOD323 - -
D12 diode; zener; 5.6 V - -
D13 diode; not mounted - -
D14 diode; zener; 25 V; 323 - -
D15 diode; 4148 - -
F1 fuse T2A; 250 V (AC) - -
L1 inductor; 300 pH; lggt = 600 mA; 8 mm x 14 mm - -
LF1 inductor; common mode; 500 pH; ring core: - -
6 mm x 3 mm x 3 mm; 2 x 9.5 turns 0.3 mm wire

UM11075 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2018. All rights reserved.
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Reference Description and values Part Number Manufacturer
NTC2 resistor; NTC; 100 kQ; 0805 - -
NTC3 resistor; NTC; 47 kQ; 0805 - -
Q1 MOSFET-N; 12 A; 650 V - -
Q2 MOSFET-N; 100 V; Rys = 6.4 mQ HGNO77N10SL Hunteck
Q3 MOSFET-N; 30 V; Rgs = 3.9 mQ HTSO050N03 Hunteck
R1 resistor; 1 MQ; 0603 - -
R2 resistor; 0 Q; 0603 - -
R3; R4 resistor; 1 MQ; 1206 - -
R5 resistor; 10 Q; 1206 - -
R6; R6A resistor; 10 mQ; 1 %; 1206 - -
R8 resistor; 47 Q; 1206 - -
R9; R13 resistor; 75 kQ; 1206 - -
R10 resistor; 150 Q/; 1 %; 0603 - -
R10A resistor; 680 Q 1 %; 0603 - -
R11 resistor; 430 Q; 0603 - -
R12; R23; resistor; not mounted - -
R28

R14 resistor; 1 MQ 1 %; 0603 - -
R15 resistor; 68 Q; 0603 - -
R15A resistor; 200 Q; 0603 - -
R16 resistor; 120 kQ; 1 %; 0603 - -
R17 resistor; 27 Q; 0805 - -
R18 resistor; 10 kQ; 0603 - -
R19; R29; resistor; 10 Q; 0603 - -
R30; R46;

R47

R20 resistor; 470 Q; 0603 - -
R21 resistor; 5.1 kQ; 0603 - -
R22 resistor; 1 kQ; 0603 - -
R24 resistor; 47 kQ; 0603 - -
R25 resistor; 120 kQ; 0603 - -
R26 resistor; 0.27 Q; 2 %; 1 W - -
R27 resistor; 24 kQ; 1 %; 0603 - -
R31 resistor; 2.2 kQ; 0603 - -
R32 resistor; 180 kQ; 0805 - -
R33; R34 resistor; 22 Q; 0603 - -
R35; R37B; |resistor; 0 Q; 0603 - -
R38

um11075 Allinformation provided in this document is subject to legal disclaimers. © NXP B.V. 2018. Al rights reserved.
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Reference Description and values Part Number Manufacturer
R37 resistor; 0 Q; 0805 - -
R41 resistor; 4.3 kQ; 0603 - -
RL resistor; not mounted; 0805 - -
T1 Transformer T027 C 0002 01 1741 1.0 KTEC
E218007 SBI4.2 80BH
U1 TEA19361T TEA19361T NXP Semiconductors
u2 CT1019 CT1019 CT micro
u3 TEA1993T TEA1993T NXP Semiconductors
U4 TEA19051BA TEA19051BA NXP Semiconductors
USB1 Type-C connector - -
Table 4. Components that can be left out when using TEA19051BAATK
Reference Description and values Part Number Manufacturer
C30 capacitor; 10 yF; 16 V - -
C31 capacitor: 2.2 yF; 10 V - -
C32; C33; capacitor; 330 pF; 25 V; 0603 - -
C34
D20 diode; ESD-SOT23 - -
D21 diode; zener; SOD123 - -
R45 resistor; 100 kQ; 0603 - -
us EEPROM; 256 kb; I°C; AT24C256C Microchip
uée voltage regulator GS7138S5 GStek
UM11075 Al information provided in this document is subject to legal disclaimers. © NXP B.V. 2018, Al rights reserved.
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9 Layout
aaa-028903
aaa-028904
b. Bottom view layout and assembly
Figure 9. QC4pDA1532 demo board layout
UM11075 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2018. All rights reserved.
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10 Firmware update

The pins A10 and A11 of the USB type-C connector are respectively connected to the
SDA and SCL pins of the TEA19051B. Pin B2 of the USB type-C connector is connected

to the Write Protect (WP) pin of the EEPROM.

With the help of an adapter board, it is now possible to reprogram the EEPROM without

opening the casing of the adapter.

Al A2 A3 A4 A5 A6 A7

GND|Tx1+|Tx1—- ccr [ b+ [ D

GND | RX1+ | RX1- - sBUZ |

o
]

B12 B11 B10 B9 B8 B7 B6

Looking into the product receptacle

Figure 10. USB type-C connector

[

A8 A9 A10‘ A11 A12
[ sBu - RX2- | Rx2+ | GND

D+ [ ccz [N x2- | Tx2+ | enD
B5 B4 B3 B2 B1

aaa-028905

11 Board update

Table 5 shows which modifications have to be done, when the TEA19051BAATK is

placed.

Table 5. Modification list when placing the TEA19051BAATK

C34

Reference Modification
C25; C26; C27; C28; remove

C32; C33

C30; C31; C32; C33; remove

D9 replace with PESD15VS2UT

D10 replace with PESD5V2S2UT

D21 remove

R6A remove

R10 change value from 150 Q to 330 Q (1 %)
R10A change value from 680 Q to 2.2 kQ (1 %)

R46; R47 remove

U4 replace with TEA19051BAATK

U5; U6 remove

um11075 Allinformation provided in this document is subject to legal disclaimers. © NXP B.V. 2018. Al rights reserved.
User manual Rev. 1 — 31 May 2018
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12 Abbreviations

QC4pDA1532 27 W QC4+ demo adapter

Table 6. Abbreviations

Acronym Description

MTP Multiple Times Programmable
PD Power Delivery

PDO Power Data Object

QcC Quick Charge

TEO TEA1905 Evaluation Overdrive
uUSB Universal Serial Bus

UM11075
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13.1 Definitions

Draft — The document is a draft version only. The content is still under
internal review and subject to formal approval, which may result in
modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included herein and shall have no liability for the consequences
of use of such information.

13.2 Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, NXP Semiconductors does not

give any representations or warranties, expressed or implied, as to the
accuracy or completeness of such information and shall have no liability
for the consequences of use of such information. NXP Semiconductors
takes no responsibility for the content in this document if provided by an
information source outside of NXP Semiconductors. In no event shall NXP
Semiconductors be liable for any indirect, incidental, punitive, special or
consequential damages (including - without limitation - lost profits, lost
savings, business interruption, costs related to the removal or replacement
of any products or rework charges) whether or not such damages are based
on tort (including negligence), warranty, breach of contract or any other
legal theory. Notwithstanding any damages that customer might incur for
any reason whatsoever, NXP Semiconductors’ aggregate and cumulative
liability towards customer for the products described herein shall be limited
in accordance with the Terms and conditions of commercial sale of NXP
Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to

make changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer’'s own
risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes
no representation or warranty that such applications will be suitable

for the specified use without further testing or modification. Customers
are responsible for the design and operation of their applications and

UM11075
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products using NXP Semiconductors products, and NXP Semiconductors
accepts no liability for any assistance with applications or customer product
design. It is customer’s sole responsibility to determine whether the NXP
Semiconductors product is suitable and fit for the customer’s applications
and products planned, as well as for the planned application and use of
customer’s third party customer(s). Customers should provide appropriate
design and operating safeguards to minimize the risks associated with
their applications and products. NXP Semiconductors does not accept any
liability related to any default, damage, costs or problem which is based

on any weakness or default in the customer’s applications or products, or
the application or use by customer’s third party customer(s). Customer is
responsible for doing all necessary testing for the customer’s applications
and products using NXP Semiconductors products in order to avoid a
default of the applications and the products or of the application or use by
customer’s third party customer(s). NXP does not accept any liability in this
respect.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Evaluation products — This product is provided on an “as is” and “with all
faults” basis for evaluation purposes only. NXP Semiconductors, its affiliates
and their suppliers expressly disclaim all warranties, whether express,
implied or statutory, including but not limited to the implied warranties of
non-infringement, merchantability and fitness for a particular purpose. The
entire risk as to the quality, or arising out of the use or performance, of this
product remains with customer. In no event shall NXP Semiconductors, its
affiliates or their suppliers be liable to customer for any special, indirect,
consequential, punitive or incidental damages (including without limitation
damages for loss of business, business interruption, loss of use, loss of
data or information, and the like) arising out the use of or inability to use
the product, whether or not based on tort (including negligence), strict
liability, breach of contract, breach of warranty or any other theory, even if
advised of the possibility of such damages. Notwithstanding any damages
that customer might incur for any reason whatsoever (including without
limitation, all damages referenced above and all direct or general damages),
the entire liability of NXP Semiconductors, its affiliates and their suppliers
and customer’s exclusive remedy for all of the foregoing shall be limited to
actual damages incurred by customer based on reasonable reliance up to
the greater of the amount actually paid by customer for the product or five
dollars (US$5.00). The foregoing limitations, exclusions and disclaimers
shall apply to the maximum extent permitted by applicable law, even if any
remedy fails of its essential purpose.

Translations — A non-English (translated) version of a document is for

reference only. The English version shall prevail in case of any discrepancy
between the translated and English versions.

13.3 Trademarks

Notice: All referenced brands, product names, service names and
trademarks are the property of their respective owners.
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