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STM32 MCU solutions

y/ for USB Type-C™
7yl technology




Introduction
to USB Type-C™ technology
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Visit our Wiki page on USB Type-C™ I

Find all the informationyou need for beginners and advanced users



https://wiki.st.com/stm32mcu/wiki/USB_Power_Delivery_overview

Main reasons to use USB Type-C™
INn embedded devices

More * Reversible, thinner and robust newest USB Type-C™ connector
Versatile * More interoperability: sink, source or dual role, while being host or device

More
Power

o  Separate channels for USB 2.0 (LS/FS/HS) and USB 3.x (SuperSpeed)
* Proprietary protocols are supported (DP, HDMI, Ethernet, Thunderbolt...)

« 15W @ 5V with Type-C only

« Up to 100W with USB Power Delivery (USB PD) 3.0 protocol

* Extend Power Range up to 240W @ 48V with USB PD 3.1

 Universal fast charging capability with PPS (Programming Power Supply)

& Speeds

More » Device/source Authentication via USB PD (Vendor Define Messages)
SEElIE « Firmware Update or Secure Firmware Install (SFI)

More * Power swap capability (from sink to source or vise-versa)
use-cases « USB data swap capability (from device to host or vise versa as for OTG)

Ly
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USB Type-C™ pin outs functions

Purpose of the [&1&1e]sElnlalElE: [ )
(Configuration & Communication channels): co

=» Manage the attachment of the

USB Type-C™ connector: " USE Sl
- Attach/detach and role management (Sink, et | s Auxiliary signals | oML 2R, SERE
Source, Dual Role Power) between two devices Wio USB PD B
i - Serial interf: o
 Discover and configure VBUS, VCONN S up to 100w |reconfigured
s : (5A) in Alternate
* Resolve cable orientation and twist connections » il UEBFD Modes

to establish USB data bus routing
=» Handle USB Power Delivery protocol

24-pin reversible USB Type-C™
receptacle

Lys
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Sink

Swap your
power role

Source

Host

Swap your
USB datarole

Device

Lys
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USB Power Delivery

Source or sink power up to 240 W

More inter- - With 5 V1o 48V onV,, (5 A max)

operability
with Dual-Role

USB PD

communication
protocol
(halt duplex
300kbps)

More protocol

s, Activate the alternate mode to enable
* Display Port, HDMI, Ethernet, Thunderbolt protocols



Main use-cases

Main requirements Typical applications

Advanced mode

v Dual Role Data (device/host)
Advanced J Dual Role Power (sink, source)
use-case v Sink (Vbus = 5V to 48V)

v Source Vbus = 5V max

PD adoption
PD \/ Sink/source (Vbus = 5V to 48V, 5A Max) O
enabled v USB PD protocol needed

v Alternate Mode activation

Smooth transition

v Dual Role Data (device/host) |
Type-C only J/ Dual Role Power (sink, source) - I
(no PD) y Sink (Vbus = 5V to 48V) |

v Source Vbus = 5V max

Kys
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Dual Role Device (DRD) I

« DRDs a category of devices such as smartphones and notebooks that can act as source or sink while being host
or device for USB data communication purpose.

» |t allows to extend interoperability by supporting advanced use-cases.
« Swap between power and data roles are done independently by using USB PD swap commands.
 DRD replaces and enhances “On-The-Go” becoming obsolete

source

”'/j
sik— Supply/recharge your device B Q

Your Dual Role Device

Sink \ ‘
Swap your 1
p <> \

ower role
Source /
/ Host
Uggaga?:?(r)le
Device .
Connectwith Dual Role devices ht D
of —mmmmmmmmm ===
sink ) —
host

F Dual Role Devices
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USB Type-C™ accessories




- STM32 USB Type-C™
Solutions overview




USB Type-C™ + PD3.1
Two solutions

STM32 MCU with
integrated UCPD controller

Ax/Tx pairs USB 3.1,

Any STM32
as Type-C Port Manager

UCPD stands for USB Type-C™ and
Power Delivery controller

By any STM32

-~

STM32 UCPD MCUs STM32 SBUx & *  Application tasks Any
*  Application tasks MCU with *  X-CUBE-USB-PD STM32
*  Policy Manager USE 2.0 (Port
. Policy Engine Dp/Dn manager)
. Protocol Layer
UCPD controller CC lines :

CC logic/USB PD PHY Bl L Y receptacle

d
TCPPOx port protection 3rd party TCPC port

+  Dead battery CC lines | controller _
. ESD/OVP protection T + CClogic/usB PD
«  N-Gate driver I E PHY
.  OCP* : * Dead bgttery
*  Bus Discharge* ' +  Gatedriver
*w hen required
Power Load VBUS
HeBTYpeC management switch USBType-C
‘— Sink / Source / DRP, 5V /20V - 240 W
> /4 Attachment + protection + power negotiation + alternate modes + PPS + C-Auth
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Solution N°1: using STM32 MCU with
UCPD* controller

Integrated

p t"f?b

2
TOT|SBS R

+T_4 QA
AR

1275
o

(T3]

*USB Type-C™ Power Delivery



STM32, World 1st MCU
with built-in UCPD controller

Available on STM32G0, STM32G4, STM32L5 and STM32U5 series

Harness Type-C & USB PD protocol with a
standard MCU

No need for an external PD controller

UCPD controller supports connector

management and USB PD r3.1 protocol
* UCPD stands for USB Type-C and Power Delivery Interface

Ly
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Wide Range of STM32 UCPD MCUs

More than 411 Part Numbers propose UCPD

among STM32G0, STM32G4, STM32L5, STM32U5 series

1st Mixed Signal

Mainstream
Cortex-MO+
MCUs Efficiency
at its best!

STM32G0

World’s Most
Powerful MCU

STM32H7

Introduction of . .
World 1< DSP + Analog #1 M33 Excellence Mixed-signal
Cortex-M MCU STM32F3 Performance in ULP with Cortex-M4
Cortex-M4 3224 CoreMark  more security MCUs
STM32F1* STM32F3 Leadership STM32H7 STM32L5 STM32G4
Ultra-low-power
World 15t _ 15t High Perf. Entry Cost Entry Cost Cortex-M4 Ultra-low- Dual-core, Dual-core The world’s first The flagship
Cortex-M 1st High Perf. Cortex-M4 STM32F0 Ultra-low- World 1st #1 ULP power multiprotocol Microprocessor LORa®-enabled ultra-low-power
Ultra-low-powerl20 MHz, 90nm ooy 1o Cortex-M0 power Cortex-M7 447 ULPBench™  Excellence and openradio among the STM32 System-on-Chip MCUs
STM32L1  STM32F2  STM32F4  STM32F0 STM32L0 STM32F7 STM32L4 STM32L4+ STM32WB STM32MP1 STM32WL STM32U5
*
2007%/2009 2010 2011 2012 2013

Ly
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2014 2015 2016

2017/2018

2019

2020

2021




Find UCPD ready STM32 easily
with STM32Finder app

Our Smartphone application STM32Finder allows to identify STM32 with UCPD” controller

0 STM32 Finder Lyy » & Parametric Search Ky » o
OCTOSPI L

Products

X Compare S I

- | Part Number Class

Lys
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Mic.rocontrollers &
Microprocessors

Evaluation Tools

Social Media

Developer’s corner

- —

External Memory 2
Interfaces

USB INTERFACES

USB Type

USB DRD_FS

OTHER INTERFACES

DFSDM

SDMMC

3243 results—

) STM32G071C813
() STM32G071C8T6
[T STM32G071CBT6TR
) STM32G071C8U3
) STM32G071C8U3TR
(] STM32G071CBUSTR
[ STM32G071CBT3
[]STM32G071CBT6
) STM32G071CBT6TR
() STM32G071CBT7
[ STM32G071CBU3
[ STM32G071CRUSG
) STM32G071CBUGTR
() STM32G071EBYGTR
(| STM32G071G8US
7] STM32G071G8UEN
) STM32G071G8USTR
(] 5TM326071GBU3
(| STM32G071GBUSTR

STM32 32-bit
STM32 32-hil
STM32 32-bit
STM32 32-bit
STM32 32-bit
STM32 32-bit
STM32 32-bit
STM32 32-bit
STM32 32-bit
STM32 37-hit
STM32 32-bit
STM32 32-bit
STM32 32-bit
STM3? 37 bit
STM32 32-bit
STM32 32-bit
STM32 32-bit
STM32 32-bit
STM32 32-bil



UCPD highlights

Example in STM32G0x1 access line

System Arm® Cortex®-M0+ CPU Connectivity
Povie supply M UCPD main features
POR/PDR/PVD/BOR Nestcgtr!' ;:ﬁg:r (;;%;upt 6x USART S
3x with LIN, smartcard, ifi i
s e Dual port _certlfled solution (TID 227)
nieiaddottods Memory Protection Unit ° SUppOrt Slnk’ source and Dual ROIe
internal RG oscillators 2 o o : | L
LA st o CQ Io_glc control and voltage monltqung
g S i ® Built-in Rp/Rd and dead battery resistors
X 2 . -
o R USB PD transceiver PHY
P e ) * Digital BMC / CRC encoding/decoding
usozo Fulspess * Support Programming Power Supply (PPS)
e ® Enable Fast Role Swap signaling (FRS)
po
; X It Motor C. imer .
e USB2.0 Dual Role Data interface
— B T6-b s ® USB2.0 data interface (FS, HS)
i 25-bit) one with f,,, = 128 MHz

® Dual-Role mode supported (Device/Host)
® Crystal-less

2% Low-power timers

True RNG

i

=+
0]
Q
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with USB Type-C™ Port Protection devices

STM32G0/G4/L5/U5

USB2.0
interface

CClines
TCPPOx

Port protection
Dead battery
ESD/OVP protection
N-Gate driver

OCP*

» Bus Discharge*

*When required

USB Type-C™

Ly
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Cost effective partitioning

Protect your device with our companion TCPPOx high-voltage
Port Protection ICs

» TCPP1-M12 forsink/device

* TCPP02-M18forsource/host

« TCPP03-M20 fordual-Role (DRP/DRD)

SINK SOURCE DRP
TCPP01-M12 TCPP02-M18 TCPP03-M20

ESD +8kV, OVP

Dead batteries \/ \/
cc Y/ itch
conn SWIICN,
Over Current Protection, \/ \/
discharge
Gate driver Sink Source Sink / Source
Over Voltage Protection v v
Veus  Over Current Protection, current \/ Bi-directional
sense
Discharge v v
Low pin count Package QMN-12L (3x3) QFN-18L (3.5x3.5) QFN-20L (4x4)

' ¥ e



« VBUS monitoring and Protection (OVP)
» Drive VBUS with integrated gate driver

Ly
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USB-C
Connector

CC1
CC2
GND

ESDA2EP35-1U1M

D1 7VS

02

T1 N-MOSFET

!
v

o
|

v % W

* not mandatory

CZ'L 014

Sink with TCPP01-M12

AR smias Fousr
management
| i ouT
3.3V
IN_GD SATE  soumce R4
VBUS_CTRL
ADC VDD
Vee aPI01 Low-voltage
ELT/ apio3+ Power delivery
CCle DB/ gpioz  controlier
0C2c cet cct DBCC1 =
CC2 CC2 DBCC2
GND GND

Vv

» CC lines OVP (6V) against short-to-VBUS
» ESD protection
* Dead battery

STM32 UCPD

« USB Type-C™
attachment

 USB PD stack

» Application tasks
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VBUS

\

g
:g_
3

CcC1

Dual Role with TCPP03-M20

ccz

Battery

33V/I55V 18V/33V

vCC Vddio

GPIO

§TM32

GPIO with UCPD"

CC1  controller

-
-
-
\
N
S N — Consumer path
Rs >
l = Provider path 4—
°T 2
&
g GDPG GDPS GDCG GDCS
pe L isense VCC_VCONN
[77]
uo_ Ay VBUSe
’,,’ R 1.8V/33V
- ’ Vsense 12c |——4 2
TTT T T VR
TCPP03-M20 1.8V/33V
c FLGn
—1 cc1
7 cc2
4| Ccte IANA
o . EN
1 L ce2e 126 ADD [}
C1T CZT \ GND




Source with TCPP02-M18

* VBUS monitoring, OVP/OCP protections

* Integrated gate driver
* Integrated discharge for VBUS and VCONN

§ \
e l = ‘—._ Provider path 4—
caT ,5_ - vl Battery
é GATE  source 33V/55V
g Isense VCC_VCONN =
8 P - 2 VBUSCc
5 PR -@evlmv vee
% L~ - 12C —3«—% % GPIO STM32 UCPD
.
- - BVASV « USB Type-C™
« Current sensing 2 TCPPO2-M18 E EY-— yP
= C FLGn < GPIO attaC h me nt
c ES[: o cC cC
.y o - « USB PD stack
e D sk s pocsid * Application tasks
cc2 .L % A U*;C. 12C_ADD |y
” & _g

* CC lines OVP (6V) against short-to-VBUS
« ESD protection

» Dead battery
Kyy
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Quick evaluation
with STM32 Nucleo USB Type-C™ expansion boards

For SINK/Device % Q é (-
X-NUCLEO-SNK1M1
basedon TCPP01-M12
T 3

For DRP/DRD

X-NUCLEO-DRP1M1 —g D

based on TCPP03-M20

X-CUBE-TCPP
Ready to run
firmware examples projects
for STM32 Nucleo 64pin

For SOURCE/Host

X-NUCLEOQ-SRC1M1 Tj%’ !J

basedon TCPP02-M18

Ly
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https://www.st.com/en/ecosystems/x-nucleo-snk1m1.html
https://www.st.com/content/st_com/en/products/ecosystems/stm32-open-development-environment/stm32-nucleo-expansion-boards/stm32-ode-connect-hw/x-nucleo-drp1m1.html
https://www.st.com/content/ccc/resource/technical/document/user_manual/group2/bf/f2/69/55/78/a6/47/1a/DM00841905/files/DM00841905.pdf/jcr:content/translations/en.DM00841905.pdf
https://www.st.com/en/embedded-software/x-cube-tcpp.html

J
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with STM32Cube USB Type-C™ ecosystem

l

Download links

« STM32CubeG0
« STM32CubeG4
e STM32Cubel5
« STM32CubeU5

Fast development

Select and configure your STM32 UCPD controller

+ Select STM32 resources and peripherals
Active UCPD peripherals and define USB-C role
Define UCPD middleware settings

Configure USB data peripherals and drivers
Generate the code

I ¥ |

Shorten development with STM32CubeMCU packages

« USB PD middlewarelibrary e
* Billboard USB drivers, FreeRTOS, AzureRTOS ThreadX
 HAL, Low-Layer APIs CMSIS premp—
« Examplesrunning on ST boards

Download link

Reuse demonstration firmware

+ X-CUBE-TCPP to implementsink, source or dual role with STM32 UCPD MCU
and companion TCPP

« X-CUBE-USB-PD s our legacy solution for multi-port to implementa Type-C
port manager (TCPM) on any STM32 MCU and to control Type-C Port
Controller (TCPC) chip from 3rd parties.



https://www.st.com/en/embedded-software/x-cube-tcpp.html
https://www.st.com/content/st_com/en/products/embedded-software/mcu-mpu-embedded-software/stm32-embedded-software/stm32cube-expansion-packages/x-cube-usb-pd.html
https://www.st.com/en/embedded-software/stm32cubeg0.html
https://www.st.com/en/embedded-software/stm32cubeg4.html
https://www.st.com/en/embedded-software/stm32cubeL5.html
https://www.st.com/en/embedded-software/stm32cubeu5.html

N
sTmz2 NI
CubeMonitor-UCPD

sl T | B
8 ]

A
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Monitor your design
with STM32 USB Type-C™ tools

STM32CubeMonUCPD, a free software monitoring and configuring tools

for USB Type-C™ applications

» Supportof USB Type-C™ 1.2and USB PD r3.1

» Port configuration pane for PD setting, VDM, SOP, Source and Sink Capabilities

« Port communication pane for VBUS and IBUS monitoring, distant port capabilities,
message selector, and real-time traces

STM32G071B-DISCO is a USB Type-C™ and PD sniffer

» Discover,display USB Type-C™ power and feature capabilities of any host.
« Sniff USB PD data packets and display Vbus voltage, Ibus current
* Debug, configure and inject USB PD3.1 packet using STM32CubeMonitor UCPD



https://www.st.com/en/development-tools/stm32cubemonucpd.html
https://www.st.com/en/evaluation-tools/stm32g071b-disco.html

Hardware tools & reference designs

SOLUTIONS STM32F0 STM32G0 STM32G4 STM32L5 STM32U5

USB Type-C™

to DisplayPort™ STEVAL-USBC2DP
adapter
ON-FUSB3-STM32
TCPMITCPC (with 3rd party TCPC)
STEVAL-USBPD27S
AC/DC USB PD STEVAL- (27W / PPS ready)
Power Adapter USBPD45C (45W) STEVAL-2STPDO1
(2x 60W)
USB Type-C™ STM32G071B-DISCO B-G474E-DPOW1 STM32L562E-DK B-U585I-I0T02A
Discovery Kkits (USB-C Sniffer/Analyzer) 1 port DRP 1 port SNK 1 port DRP
_ _
Evaluation Tooraen oRp STM32GA74E-EVAL STM32I 552E-EVAL STM32UST75LEV
boards 1 port Sink featuring 1 port DRP 1 port SNK 1 port DRP
P-NUCLEO-USB002
_ X-NUCL EQ-SNK 1M1 _ i
Nucleo board 1 port DRP with X-NUCLEO-DRPIMI im tE _J;Ei”i NUCLEO-| 552ZE-Q NUCLEO-US5757]-
Nucleo shield STM32F072RBT6 + 1 port SNK 1 port SNK

- - X-NUCLEQ-SRC1M]
STUSB1602 ANUG] FO-SRE M

KLys 24
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https://www.st.com/content/st_com/en/products/evaluation-tools/solution-evaluation-tools/communication-and-connectivity-solution-eval-boards/steval-usbc2dp.html
https://www.st.com/content/st_com/en/products/evaluation-tools/product-evaluation-tools/mcu-mpu-eval-tools/stm32-mcu-mpu-eval-tools/stm32-3rd-party-evaluation-tools/on-fusb3-stm32.html
https://www.st.com/content/st_com/en/products/evaluation-tools/solution-evaluation-tools/psu-and-converter-solution-eval-boards/steval-usbpd45c.html
https://www.st.com/content/st_com/en/products/evaluation-tools/solution-evaluation-tools/psu-and-converter-solution-eval-boards/steval-usbpd27s.html
https://www.st.com/en/evaluation-tools/steval-2stpd01.html
https://www.st.com/content/st_com/en/products/evaluation-tools/product-evaluation-tools/mcu-mpu-eval-tools/stm32-mcu-mpu-eval-tools/stm32-discovery-kits/stm32g071b-disco.html
https://www.st.com/content/st_com/en/products/evaluation-tools/product-evaluation-tools/mcu-mpu-eval-tools/stm32-mcu-mpu-eval-tools/stm32-discovery-kits/b-g474e-dpow1.html
https://www.st.com/en/evaluation-tools/stm32l562e-dk.html
https://www.st.com/en/evaluation-tools/b-u585i-iot02a.html
https://www.st.com/content/st_com/en/products/evaluation-tools/product-evaluation-tools/mcu-mpu-eval-tools/stm32-mcu-mpu-eval-tools/stm32-eval-boards/stm32g081b-eval.html
https://www.st.com/content/st_com/en/products/evaluation-tools/product-evaluation-tools/mcu-mpu-eval-tools/stm32-mcu-mpu-eval-tools/stm32-eval-boards/stm32g474e-eval.html
https://www.st.com/en/evaluation-tools/stm32l552e-ev.html
https://www.st.com/en/evaluation-tools/stm32u575i-ev.html
https://www.st.com/content/st_com/en/products/evaluation-tools/solution-evaluation-tools/communication-and-connectivity-solution-eval-boards/p-nucleo-usb002.html
https://www.st.com/content/st_com/en/products/ecosystems/stm32-open-development-environment/stm32-nucleo-expansion-boards/stm32-ode-power-drive-hw/x-nucleo-usbpdm1.html
https://www.st.com/content/st_com/en/products/ecosystems/stm32-open-development-environment/stm32-nucleo-expansion-boards/stm32-ode-connect-hw/x-nucleo-drp1m1.html
https://www.st.com/en/ecosystems/x-nucleo-src1m1.html
https://www.st.com/content/st_com/en/products/ecosystems/stm32-open-development-environment/stm32-nucleo-expansion-boards/stm32-ode-connect-hw/x-nucleo-drp1m1.html
https://www.st.com/en/ecosystems/x-nucleo-src1m1.html
https://www.st.com/content/st_com/en/products/evaluation-tools/product-evaluation-tools/mcu-mpu-eval-tools/stm32-mcu-mpu-eval-tools/stm32-nucleo-boards/nucleo-l552ze-q.html
https://www.st.com/en/evaluation-tools/nucleo-u575zi-q.html

High level of customization
with ST USBPD Middleware

 Avallable in STM3ZCUbeNCU packages

= 4 « Compliant with USB Type-C™ 1.2 and USB PD r3.1
USBPD

stack Policy Engine
Library

 Embeds the Policy Engine, Protocol Layer, Physical Layer,
USB-C port Control

* Applies for STM32 UCPD or TCPM/TCPC implementation

A4

Cable Protocol Layer
Detection

» Policy engine includes 3 state machines (SRC, SNK, cable).

« User application customization is done in the Device Policy
manager

Type C state machine Physical Layer

« Aset of API (get VBUS, set VBUS) and utilities (tracer, low

power manager, power monitor) are available for maximum

A 4

of usability

Hardware VBUS

J¢ Parts to be customised by customer

Kys 25
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USB PD power adapter

27 W PD3.0/PPS Power adapter with STM32G0

Key Features

 Universal input mains voltage range

Two fixed PDOs:5V @ 5A, 9V @ 3A

Two APDOs for PPS

Adaptive synchronous rectification, MCU-driven 21 mm

Energy efficiency compliantwith CoC Tier 2 and DoE Level VI
* Full Load Efficiency 89,4% at 230V cinput
* <40 mW no-load standby power

Key Products

* Primary Side Controller: STCHO3 )
- USB PD and SR Controller: STM32G0

* Primary MOSFET: STD7N65M6, Load Switch: STL11N3LLHG6

« ESD and CC Lines protections + Gate Driver. TCPP01-M12
« High performance LDO: LDK320 Board ref: STEVAL-USBPD27S

Kys 2
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https://www.st.com/en/evaluation-tools/steval-2stpd01.html

Step by Step tutorial I

= [
I\\_J 3

| Create a USB-PD Sink Device
e =N
B in 45min ‘

,»/

27


https://wiki.st.com/stm32mcu/wiki/STM32StepByStep:STM32_Advance_USB-Power_Delivery_Sink

Lys
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Solution N°2

STM32 as Type-C Port Manager

INT_N43 8=
O O |NT_Np2
O O [soay/scL2
2
4

-

s388d
E5 883
J000 o
000 o
5

3

-

sav_svs| O O Jsav

FUSB3078 EVAL
FM1603050

? 2

FPF2895C 5731 GND
Rl o
R23

veus

#8 VN, L




By any STM32
* Application tasks
+ X-CUBE-USB-PD

3rd party TCPC port

controller

* CClogic /USB PD
PHY

* Dead battery

+ Gate driver

Ly
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Any STM32

(Port Manager)

12C

USBType-C

X-CUBE-USB-PD
for Type-C Port Manager on any STM32

« Certified Port Manager (TCPM) stack eases migration to USB-PD
3.0 Power Delivery on any STM32

« X-CUBE-USB-PD complies with:
« USB-C 1.3 and USB PD 3.0 specifications
« Type-C Port Controller Interface specification (TCPCi)

e Single- or multi-port supported (Sink, Source, and Dual Role
Power)

« Hardware architecture supported
« Any STM32 as TCPM with standardized TCPC from 3" parties
* Note: Solution tested with ON Semiconductor® FUSB307B, a
USB-PD 3.0 v1.1-certified TCPC
« Or STM32F0 with STUSB1602 Type-C interface

* Running X-CUBE-USP-PD on UCPD certified STM32 allows
multi-port solutions

29




Benefits of TCPM / TCPC split

Optimized HW/SW partitioning for single- or multi-port

Type-C Port Manager
Policy Engine

« The STM32 provides a high customization and
flexibility to manage power policy, application layers.

Protocol Layer

12C Master

« TCPCI interface provides a low pin count interconnect TCPC Interface (TCPCI)
using Fast-Mode Plus I2C (1 MHz) bus, plus one alert |
line, and a comprehensive set of TCPC registers l l l
making stack porting across STM32 platform easier. TCPC port n°3 TCPC port n°2 TCPC port n°1
« TCPC provides the “Power Path” and integrate e siave e Slave e slave
components with fast latency requirements as well as XRXBUET XIRXBUET

USB-C/PD PHY, V., dead battery and protection. GoodCRC - Retry

Physical Layer

GoodCRC - Retry GoodCRC - Retry

Physical Layer Physical Layer

Type-C CC Logic

Type-C CC Logic Type-C CC Logic

Type-C Port Controller Type-C Port Controller Type-C Port Controller

Ly
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Features and memory footprint

Compliant with USB Type-C™1.3and USB PD 3.0 specifications

S —— User X-CUBE-USB-PD Expansion Software package includes
application « USB PD “core” library for Cortex™-M0/M4 based devices
; ; (STM32FO0/F4/L4/F3)
Policy Engine s « Open-source drivers to support TCPC devices
Power detection * Firmware examples (Provider, Consumer, Dual Role Power) for MDK-Arm®,

Protocol Layer High IAR-EWARM and SW4STM32 IDEs

TCPM Key features

— « Device Policy Manager, Policy Engine and Protocol Layer
» Cable detection and orientation
» Supports Vendor-Defined Messages (Alternate Modes)
 Billboard driver
« SOP’ and SOP” for communication with cables

STM32 TCPC Component

TCPCi (EC link)

Hardware TCPC

Hardware
1 port (w/o RTOS) 32 Khytes in Flash 40 Kbytes in Flash
Type-Cw Connector 3.6 Kbytes in RAM 3.6 Kbytes in RAM
2 port (W/RTOS) 32 Khytes in Flash 43 Kbytes in Flash 31

7.8 Kbytes in RAM 8.1 Kbytes in RAM



STM32F072 Type-C port manager evaluation board

TCPM/TCPC evaluation board

>TM32F0 Key features

« 1USB Type-C™ port

« Sink, Source, and DRP capability

« STM32F072CBT6, 32-bit Arm® Cortex®-M0 MCU as TCPM

* ON Semiconductor® FUSB307B Type-C port controller

* On-board power management and dedicated power
connector to interface with an external power supply

« Order one kit (149% range): Click here

Board ref: ON-FUSB3-STM32
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https://www.onsemi.com/support/evaluation-board/fusb307bgevb
https://www.st.com/en/evaluation-tools/on-fusb3-stm32.html
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https://community.st.com/s/topic/0TO0X0000003bIOWAY/usb-pd
http://www.twitter.com/ST_World
http://www.facebook.com/stm32
https://www.st.com/content/st_com/en/ecosystems/stm32-usb-c.html?ecmp=tt21056_gl_link_may2021
https://wiki.st.com/stm32mcu/wiki/Category:USB_Power_Delivery
https://github.com/STMicroelectronics/x-cube-usb-pd
https://www.youtube.com/watch?v=Z_Sn6CBbz-k
https://www.youtube.com/watch?v=Z_Sn6CBbz-k
https://www.st.com/content/st_com/en/products/protection-devices/esd-protection/usb-port-protection/tcpp01-m12.html

Our technology
starts with You

{ ;@ Find out more at www.st.com/stm32-usb-c
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