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Data brief

QFN-18L 3.5 x 3.5 x0.55 mm

Product labels
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Expansion board
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USB type-C protection for source application

Features

»  Externally programmable VBUS over current protection (OCP)

* Integrated charge pump and gate driver for external N-channel MOSFET
*  Current sense on VBUS with analog output

* Integrated discharge on VBUS and VCONN

*  Over temperature protection

»  Over voltage protection (OVP) on CC lines against short-to-Vgys

*  Vconn OCP (100 mW max), OVP (6 V max)

. ESD protection for CC1, CC2, compliant with IEC 61000-4-2 Level 4 (+8 kV
contact discharge, £15 kV air discharge)

*  Compliant with PPS (programmable power supply)
- 12C communication, with two 12C addresses available
*  Junction temperature from -40 °C to 125 °C

*  Compliant with USB-C power delivery standard 3.1, standard power range
(SPR), up to 100 W

+  ECOPACK2 compliant

Applications

+  USB-C chargers, adapters, power sharing adapters, battery charger
»  Wall plugs, car charger, PoE to USB-C adapter, power bank
. Desktop, monitor, docking, USB hub, dual-port charger

Description

The TCPP02-M18 is a MCU companion chip enabling cost-effective USB-C source
solution. It provides protections and functionalities to safely comply with the USB-C
specification.

On provider path, TCPP02-M18 drives external N-channel MOSFET to ensure
overcurrent protection on VBUS pin, as well as a discharge path. It features an
analog current sense and amplifier with an output accessible for a MCU ADC, thus
minimizing system cost.

The TCPP02-M18 features 24 V tolerant ESD protection as per IEC61000-4-2 level
4 on USB type-C connector communication channel pins (CC). Also, it provides
overvoltage protection on CC1 and CC2 pins when these pins are subjected to short
circuit with the VBUS pin that may happen when removing the USB type-C cable
from its receptacle.

TCPP02-M18 embeds 12C slave registers with two possible addresses, ideal for
dual-port chargers or multiple port applications.

For further information contact your local STMicroelectronics sales office.


https://www.st.com/responsible-products
https://www.st.com/longevity
https://www.st.com/ecopack
https://www.st.com/en/product/TCPP02-M18?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4534
https://www.st.com/en/product/TCPP02-M18?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4534
https://www.st.com/en/product/TCPP02-M18?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4534
https://www.st.com/en/product/TCPP02-M18?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4534
https://www.st.com/en/product/TCPP02-M18?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4534
http://www.st.com/en/product/balf-spi2-01d3?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4534
https://www.st.com/en/embedded-software/x-cube-tcpp.html
http://www.st.com
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Pinout and functions

1 Pinout and functions

Figure 1. QFN-18L 3.5 x 3.5 x 0.55 mm (top view)
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Table 1. Pinout and functions

EN 1

Input Enable pin.

CC1 2 Input / Output | Configuration channel 1 pin on USB-C controller side.
VCC_VCONN 3 Power Power supply for Voonn power pin. Connectto 3.3V or 5.5 V.

CcC2 4 Input / Output ' Configuration channel 2 pin on USB-C controller side.
IANA 5 Qutput Vpuys current analog measurement.

GATE 6 OQutput Gate driver provider: gate pin of external N-channel MOSFET.
SRC 7 Input Gate driver provider: source pin of external N-channel MOSFET.

VBUSc 8 Input VBUS connector side.

lsense 9 Input VBUS current measurement.

GND 10 GND Ground.

CC2c 11 Input / Output ' Configuration channel 2 pin on USB-C connector side.

Cgias 12 Output ESD capacitor.

CC1c 13 Input/ Output = Configuration channel 1 pin on USB-C connector side.

GND 14 GND Ground.

12C_ADD 15 Input Least significant bit on 12C address. Connected to GND or 1.8 V /3.3 V.

SDA 16 Input/Output  Serial data line on 12C bus.
SCL 17  Input/ Output ' Serial clock line on 12C bus.

FLGn 18 Output Open-drain output flag (active low). Floating when not connected.
GND EP GND Ground exposed pad.
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Block diagram

3

2 Block diagram

Figure 2. Functional block diagram
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Figure 3. Internal block diagram
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,l Typical USB-C source application block diagram

3 Typical USB-C source application block diagram

Figure 4. Application block diagram example
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Note: UCPD stands for USB type-C and power delivery interface.

External components are described in External components description.
Please refer to TA0357 for an overview of USB type-C and power delivery technologies.
Please refer to AN5225 for more informations related to USB type-C power delivery using STM32xx Series MCUs

and STM32xxx series MPUs.
For more information on EMI filtering and ESD protection of USB datalines, please refer to AN4871: USB type-C

protection and filtering.
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https://www.st.com/resource/en/technical_article/dm00496853-overview-of-usb-type-c-and-power-delivery-technologies-stmicroelectronics.pdf
https://www.st.com/content/ccc/resource/technical/document/application_note/group1/38/94/1d/41/0e/ba/49/21/DM00536349/files/DM00536349.pdf/jcr:content/translations/en.DM00536349.pdf
https://www.st.com/content/ccc/resource/technical/document/application_note/group0/93/26/b0/0f/a6/cf/49/bb/DM00294046/files/DM00294046.pdf/jcr:content/translations/en.DM00294046.pdf
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Revision history
Table 2. Document revision history

T S

19-Jul-2021 1 Initial release.
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IMPORTANT NOTICE - PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST products before placing orders. ST
products are sold pursuant to ST’s terms and conditions of sale in place at the time of order acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.
Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, please refer to www.st.com/trademarks. All other product or service
names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2021 STMicroelectronics — All rights reserved
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