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STEVAL-2STPDO1

Data brief

USB Type-C™ Power Delivery dual port adapter based on the STPDO1
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Product summary

USB Type-C™
Power Delivery dual

port adapter kit STEVAL-2STPDO1
based on the

STPDO1

Software

package for STSW-2STPDO1

STEVAL-2STPDO1

Programmable buck
converter for USB  STPDO1PUR
power delivery

Mainstream Arm
Cortex-M0+ MCU

USB Type-C™
protection for TCPP02-M18
source applications

60V, 300 mA

synchronous step-

down switching L7983PU50R
regulator with 10 A

quiescent current

STM32G071RBT6

USB Type C and

Applications Power Delivery

DB4525 - Rev 1 - November 2021

programmable buck converter

Features

«  Two USB Type-C and Power Delivery Source ports

*  Output power up to 120 W-rated (60 W per port), managed through power
sharing algorithm

*  Up to four output PDOs for each port (5 V@3 A, 9 V@3 A, 15 V@3 A, 20 V@3
A)

*  Compliant with USB Type-C 2.1 and PD 3.1 specifications

« Two STPDO1PUR DC-DC converters dynamically set by I?C, suitable to
implement power sharing in USB PD applications

*  Two on-board TCPP02-M18 protections for USB Type-C and PD Source
applications

«  OVP, UVP, OC, short-circuit and OTP protections

«  Surge protection (8/20 ps) and system level ESD protection on Vgyg

+  System level ESD protection on CC lines as per IEC61000-4-2 level 4 (£8 kV
contact discharge)

*  RoHS compliant

Description

The STEVAL-2STPDO01 is an evaluation kit composed of an expansion board
containing two Type-C ports and integrating two STPDO1PUR programmable buck
converters for USB Power Delivery, and the NUCLEO-G071RB STM32 Nucleo-64
development board.

The kit exploits the characteristics of the STPD01PUR programmable buck regulator
controlled through I?C interface, and the UCPD peripheral embedded in the
STM32G071RBT6 microcontroller supported by a dedicated firmware stack to
implement a USB Type-C and PD dual port source adapter with power sharing
capability.

Once the input power rate is fixed, the kit is able to balance the power on the two
ports, supporting the requests sent by the USB PD devices connected to each port.

Taking advantage of STPD01PUR characteristics to output several voltage levels, the
solution is able to manage up to 120 W (60 W for each port) according to the DC
input power.

The expansion board has been specifically developed to be stacked on the
NUCLEO-G071RB development board using the capability of its microcontroller
to manage two UCPD peripherals at the same time. It also embeds the TCPP02-
M18 USB Type-C port protection for Source applications and the L7983PU50R
synchronous step-down switching regulator.

To fully demonstrate the USB Type-C and Power Delivery functionalities of the
solution, the STSW-2STP01 software package, containing the demo application
example, has been designed for the NUCLEO-G071RB STM32 Nucleo development
board.

The solution is compliant with USB Type-C 2.1 and PD 3.1 specifications.

For further information contact your local STMicroelectronics sales office.


https://www.st.com/en/product/STPD01?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4525
https://www.st.com/en/product/TCPP02-M18?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4525
https://www.st.com/en/product/STEVAL-2STPD01?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4525
https://www.st.com/en/product/STPD01?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4525
https://www.st.com/en/product/nucleo-g071rb?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4525
https://www.st.com/en/product/STPD01?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4525
https://www.st.com/en/product/stm32g071rb?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4525
https://www.st.com/en/product/STPD01?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4525
https://www.st.com/en/product/nucleo-g071rb?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4525
https://www.st.com/en/product/TCPP02-M18?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4525
https://www.st.com/en/product/TCPP02-M18?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4525
https://www.st.com/en/product/L7983?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4525
https://www.st.com/en/product/STSW-2STP01?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4525
https://www.st.com/en/product/nucleo-g071rb?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4525
https://www.st.com/en/product/STEVAL-2STPD01?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4525
https://www.st.com/en/product/STSW-2STPD01?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4525
https://www.st.com/en/product/STPD01?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4525
https://www.st.com/en/product/stm32g071rb?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4525
https://www.st.com/en/product/TCPP02-M18?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4525
https://www.st.com/en/product/L7983?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4525
https://www.st.com/en/applications/connectivity/usb-type-c-and-power-delivery.html?ecmp=tt9471_gl_link_feb2019&rt=db&id=DB4525
https://www.st.com/en/applications/connectivity/usb-type-c-and-power-delivery.html?ecmp=tt9471_gl_link_feb2019&rt=db&id=DB4525
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Schematic diagrams

Note:

The schematic diagrams below refer to the expansion board included in the STEVAL-2STPDO01 evaluation kit. For the schematic diagrams of the

NUCLEO-GO071RB development board, see the related web page.

Figure 1. STEVAL-2STPDO01 circuit schematic (1 of 7)
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https://www.st.com/en/product/STEVAL-2STPD01?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4525
https://www.st.com/en/product/nucleo-g071rb?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4525
https://www.st.com/resource/en/schematic_pack/mb1360-g071rb-c02_schematic.pdf
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Figure 2. STEVAL-2STPDO01 circuit schematic (2 of 7)
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® Figure 3. STEVAL-2STPDO01 circuit schematic (3 of 7)
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Figure 5. STEVAL-2STPDO01 circuit schematic (5 of 7)

TP60O TP601
5001 5001

25mOhms

TP602
5001
UB00
S
g v =
VIN_24V [ ® PVINO &
vee S
TP604 o) Pon_STPDO1_Px 17
on
5001 0 126_scL ENE STPLOT P s | B
X 10334 B0l
TIC_SDy il
C607—— CB C6I3— C608  C609 12¢ ALT STPDOT_P4 7 DA
47uF 10LF 10uFl  0.1uF 1uF > ADR_STPDOT_px 3 | INT a
NM ADD  Qaor-
ADD_S _Px &8585 o ”
VREG &ZZZ Z Q VNS
wooo o R602< C611
C810 STPDOTPUR o)l =] o 10k < 100003~
uF QYR 3|
CDC_STPDO1_Px
= R603
= > 2k
GND
G\
VCC_33V VCC_33V VCC_33V
TP606
5001 TP6O7
R604 R605 5001
10k 10k
D_VDD vees, 7 " Reos EN_STPDO1_P> Reo7
A =36, K _Px
4n [Pon_sTPDO1_Px on_STPDO1_Px ENB.STPDO1_Px CDC_STPDO1_Px
VCC_3.3V R608 0
vee_3av 10k
R609 R610
1.2k 3.3k R611
= 0
GND
LED GREE!
LED BLUE VCC 33V

D601

Q600
2N7002E-T1-GE3
Pon_STPDO1_Px 4

GND

Q601
2N7002E-T1-GE3
ENB_STPDO1_Px4

R613
10k

ALT_STPDO1_Px

ALRT_STPDO1_Px

" ND_Pwr

" AEDGND,Sign

GND

A VDD
~ ’—‘M{@GND

C612

TSVO9TAILT

uB01 o

s CSENS_STPDO1_Px

GND 100K

sweibelp ojewayog

10AQd1SZ-1VAILS



(=) . . .
® Figure 6. STEVAL-2STPDO01 circuit schematic (6 of 7)
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Figure 7. STEVAL-2STPDO01 circuit schematic (7 of 7)
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m STEVAL-2STPDO1

Kit versions

2 Kit versions

Table 1. STEVAL-2STPDO01 versions

Finished good Schematic diagrams Bill of materials

STEVAL$2STPDO1XA(" STEVAL$2STPDO01XA schematic diagrams STEVAL$2STPDO1XA bill of materials
NUGO071RB$AU2(2) NUG071RB$AU2 schematic diagrams NUGO071RB$AU2 bill of materials®)
1. This code identifies the expansion board version.

2. This code identifies the development board version.
3. Referto MB1360-G071RB-C02_BOM.xIsx included in the zip file.
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https://www.st.com/resource/en/schematicl_pack/steval-2stpd01_schematic.pdf
https://www.st.com/resource/en/schematic_pack/mb1360-g071rb-c02_schematic.pdf
https://www.st.com/resource/en/bill_of_materials/steval-2stpd01_bom.pdf
https://www.st.com/resource/en/bill_of_materials/mb1360_bom.zip

m STEVAL-2STPDO1

Revision history

Table 2. Document revision history

I T TN

23-Nov-2021 1 Initial release.
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