PY32E40/V1IXT-START-ETH V2

User Guide

Puya Semiconductor (Shanghai) Co., Ltd

elofl18



User Guide

N

Contents
a1l [UTox 1] o OO URUPTRRR 3
FUNCEIONAT PIN BSSTGNIMENT. ...ttt b e bbb bbbt bbb b e bt e bbbt b b e bt e b e b e bt e b b et et bt b 4
OVEIVIEW OF HAIOWAIE DESION .....eieeiiitieeieetere ettt bbb bbb bbbt bbb bbbt et b e a bt b st b s 5
3.1 POWET SUPPIY ..ttt bbbt b et b e h st eb e b s e bt b st e bt nb st bt s b e e bR e b et e eb e ke abe e renns 5
3.2 IDD TE ST ittt et ekt b e bbbt E e b e Rt bR Rtk E Rt Re R Rt R e bR E Rt Rt be b e b e e R et bt renees 6
3.3 1 N T [Tor= 1 (o G IR o | | SO PSP 7
34 R B (= TP TP O PP PUPPPRTP 7
3.5 L0 LT g (YT O PP OP PP PUPPPRTPP 7
3.6 BOOE MOOE SEIBCHION ...ttt bbb bt e e SRt b bt e b b e e bt st e b et e nbesbeebeene e 8
3.7 A =] 1 F= L [ Yo o LU o = SRR 8
3.8 Programming and debUGOING: ......coiii i 9
Guide t0 USING the EXAMPIE .......ececiee et et e s e st e et e te e teesae et e e s teesteeneeeneeansesneeseeenreeseeeseean 10
4.1 LED EXAMPIE ...ttt bbb bbb e b e btk R e b bt bt b E ettt 10
4.2 KEY EXAIMPIE ...t sh et bt be et b bbb bbb e et b bbbt 10
4.3 FLASH EXAMPIE......oiitiieieiti ettt s b bbb bbb bbb bbb bbb b e bt e b b et et b n et 10
4.4 ETH EXAIMPIE....oiieie et bbb bbb et b bbb bbb bbb bbb b et et bbb 11
ST 1 1o SO TSPR 12
51 PY-LINK SCREMALIC .....c..iiiitiiiiieieiiie sttt ettt aba s et e st st sa e s et eeesaesbesbeaseeseeneeneessenteseeeneenes 12
5.2 IMCU SCREIMALIC ...ttt bbbttt bbbt b e e b et et e nb e e b e e bt bt e b e et et e b et e ebeeneenes 13
5.3 POWER SCREMALIC ...ttt sttt sttt sttt s b e bbbt et et e sa e e bt s bt bt e b e e e et e erenbe st eeeenes 14
5.4 ETH SCREIMALIC ...ttt bbbt bt bt et et ea e bt s bt bt e b e et et e enenbe b eeeenes 15
55 External iNterfaces SCNEMIALIC. ...ttt ettt bbb 16
5.6 USB and FLASH SCREMALIC.......c.coiiiiie i bbbt re bbb 17
L Lo b= U =T I 1] (o] PSSR 18

Puya Semiconductor Page 2 of 18



User Guide

1. Introduction

The PY32E407V1XT-START-ETH V2 development board integrates a PY-LINK emulator. For detailed usage
instructions of PY-LINK, please refer to the document "PY-Link OB_UserManual _EN.pdf". The START board uses
the PY32E407V1xT as the main controller. This development board, equipped with a 32-bit ARM® Cortex®-M4F
CPU core from Puya, provides a simple hardware development environment. The board is powered via the USB
interface of PY-LINK. It offers peripheral resources including extension pins, as well as USB. ETH. SWD, Reset,
Boot, User button key, Reset key, LED, and more. This document provides detailed hardware schematics and
related application examples.
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Figure 1-1 PCB 3D renderings
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2. Functional pin assignment

Table 2-1 Pin Assignment

Function Pin Description Note
\ LED1 PY-LINK LED
LED \ LED2 VDD*
PB5 LED3 User LED
\ K1 PY-LINK Key
KEY PB6 K2 User Key
PF5 K3 Reset Key
PA4 SPI_NSS ExternalFLASH
PB3 SPI_CLK ExternalFLASH
sP! PAG6 SPI_MISO ExternalFLASH
PA7 SPI_MOSI ExternalFLASH
PD2 ESMC_CS ExternalFLASH
PA3 ESMC_SCK ExternalFLASH
ESMC PB1 ESMC_I100 ExternalFLASH
PBO ESMC_IO1 ExternalFLASH
PA7 ESMC_IO2 ExternalFLASH
PAG6 ESMC_103 ExternalFLASH
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3. Overview of Hardware Design

The development board is powered via a Type-C USB connection. To download programs to the board, a Type-C
USB cable is required. Select the correct boot mode, connect the USB cable, and if LED1 lights up, it indicates a

proper power connection.

3.1Power Supply
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Figure 3-1 Power Supply Schematic
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3.2lpp TEST

When JP5 OFF (symbol IDD) and R110 OFF, an ammeter can be connected to measure the power consumption
of MCU.

JP5 OFF, R110 ON:MCU is powered. (Default setting and JP5 plug is not mounted before shipping)
JP5 ON, R110 OFF:MCU is powered.

JP5 OFF, R110 OFF:An ammeter must be connected. If there is no ammeter available, the MCU cannot be
powered.

VDD _Selection

VDD

Figure 3-2 Iop Schematic
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3.3 LED Indicator Light

The red LED indicates that the board TVDD is powered as shown in the figure above; The green LED is the user
LED connected to the PB5 (default) pin or PC10 pin of the MCU.

3.4Reset Key

3.5User Key

R80 Apn680R/NCPC10

Led
VDD m"iﬁgﬁf USER_LED
[USER LED | ! Rsl AMEEQR __PBS
Figure 3-3 LED Schematic
NRST

K2
‘I 100nF EﬂJ
N
GND .|| ESDALC6V1-1U2

19

R57
10K
NRST_ R54 s, OR _PF5
l Ay

Figure 3-4 Reset Key Schematic

Key

<
g
O

USER_KEY

USER KEY

Figure 3-5 User Key Schematic
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3.6Boot Mode Selection

Boot_Selection

VDD

R65 M 10K _BOOTO

|I-enD

Nwl\)p—-

Figure 3-5 BOOT Mode Schematic

By configuring the BOOTO Pin, nBOOTO0 / nBOOT1 / nSWBOOTO (stored in Option bytes), you can choose from
three different boot modes, as shown in the following table:

Table 3-6 Boot configuration

Boot mode configuration

BOOT_ nBOOT1 nBOOTO BOOTO nSWBOOTO Mode
LOCK | FLASH OPTR2[8] | FLASH OPTR2[14] | Pin PB8 | FLASH OPTR2[13]
1 X X X X Main Flash memory is selected
as the boot area
0 X X 0 1 Main Flash memory is selected
as the boot area
0 X 1 X 0 Main Flash memory is selected
as the boot area
Embedded SRAML1 is selected
0 0 X 1 1 as the boot area
Embedded SRAML1 is selected
0 0 0 % 0 as the boot area
0 1 X 1 1 System memory is seleced as
the boot area
0 1 0 X 0 System memory is seleced as
the boot area

3.7External Clock Source

HSE clock source

There are three methods to configure the external low-speed clock sources by hardware:
On-board crystal (Factory default setting):
On-board 24 MHz crystal is used as HSE clock source.
Oscillator from external PFO:
External oscillator is injected from the PFO of CN4. The hardware must be configured: R36 OFF.
HSE unused
MCU PFO and PF1 are used as GPIOs.

Puya Semiconductor
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LSE clock source

There are three methods to configure the external low-speed clock sources by hardware:

On-board crystal (Factory default setting):

On-board 32.768 kHz crystal is used as HSE clock source.

Oscillator from external PC14;:

External oscillator is injected from the PC14 of CN4. The hardware must be configured: R42 OFF.

LSE unused
MCU PC14 and PC15 are used as GPIOs.

£25| 220F 0SC_IN R36),OR_OSC INa
[aN]
GNDl|II—0 —  pwee
]
-
26, 22pF] ~1 osc ouT R R_0SC OUT
£2611 220 33,2 a
C27,1220F o OSC 32IN__Rd OROSC 32INa
I
Y3
GND -|||—0 CJ32.768KHz
C28 1 22pF OSC 320UT R45,, OR OSC 320UTa
czoyze [ Wy

Figure 3-8 Clock source function schematic

3.8Programming and debugging:

The evaluation board integrates PY-LINK for users to program/debug the PY32E407V1xXT on the PY32E407V1xT-
START-ETH V2 board. PY-LINK supports SWD interface mode, and supports a set of virtual serial ports (VCP) and
PY32E407V1xT's USART1 _TX/USART1 RX (PA9/PA10) to connect and communicate through Dupont wire,
please refer <USART>to the official PY32xxxx_Firmware Example. For more information about PY-LINK operation,
firmware upgrade, and precautions, please refer to the “PY-LINK OB_UserManual_EN.pdf “document.The PY-LINK
on board can be disassembled or separated from the PY32E407V1XT-START-ETH V2. In this case, the
PY32E407V1XT-START-ETH V2 can still be connected to the CN1 interface (not mounted before leaving factory)
of PY-LINK through CN10 interface (not mounted before leaving factory), or to another PY-LINK, in order to continue

to program and debug the PY32E407V1xT.
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4. Guide to Using the Example

4.1LED Example
Purpose of the Example

There is one LED on the development board, the LED is controlled by GPIO. This sample program will tell how to
light up the LED.

Execution Results

Download the official PY32xxxx_Firmware Example <GPIO_Toggle>to the board, reset and run, and the green
LED flashes.

4.2KEY Example
Purpose of the Example

There is 1 user button on the board. The user key is detected by the GPIO. This routine will show you how to
detect a key with an external interrupt.

Execution Results

Download the official PY32xxxx_Firmware Example < EXTI_IT >to the board, reset and run, press the button
once, and the green LED will switch to the on-off state once.

4.3FLASH Example
Purpose of the ESMC Example

There is only one FLASH on the development board, and only one communication mode can be selected
between ESMC and SPI, and ESMC mode is selected by default. If it has been modified, it is necessary to weld
the OR resistors at the R50, R51, R52, R53, R55 and R56 positions, and not the OR resistors at the R43, R44,
R46, R47, R48, and R49 positions. The specific locations are as follows.

SPI sPI
SPLCS _ R43,, OR_PA4
SPITCK —SPLCK_RAUVOR PR R111
- SP| R4 R P/
SPI SPI_MisO ~—oo1 MISORigyy ORPAG B)C58 R37
SPI_MOS| —obl MOSI W _PA 38
- SPIWP___ R4S\ ORINC VDD _FLASH B R
SPI_WP R R S
5Pl HOLD —SPIHOLD RAGEORINC] T I R54
ESMC ESMC
ESMC CS RSQyy OR PD2
ESEI\i?ZACC_LC}? SMC CLK R5 :.:.:o: PA3
= ESMC 100 _R5\W 0R_PBL
oo T R RN
ESMC 102 —ESMC 102_RB5OR PAT
EoMC 105 _ESMC 103 ReQIAOR PAG

Execution Results

Download the official PY32xxxx_Firmware Example < ESMC_ReadWrite_ QSPI_Polling >to the board, reset and
run, If the green LED is always on, the FLASH read and write is successful, otherwise the FLASH read and write
fails.
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Purpose of the SPI Example

There is only one FLASH on the development board, and only one communication mode can be selected
between ESMC and SPI, and ESMC mode is selected by default. To change to SPI, you need to remove the OR
resistors at the R50, R51, R52, R53, R55, and R56 positions. Solder OR resistors at R43, R44, R46, R47, R48,
R49 positions. The specific locations are as follows.

SPI SPI
spics —Sh C5 Ry R P
SPICK RajyOR
SPI SPI_MisO DL MISO Ragyyy OR A
SPIMOS! —SPL MOST_ Ré7yy-0R _PA
"o TSP WP Rag\\\ ORINC VDD FLASH
. PIHOLD R4 ORING
SPI_HOLD 0 W-2RNCL T
R48 WM
R49/mm
ESMC Fee ESMC CS_R5Qipy OR _PD2 O R8N
— AN A
ESMIC Gl —_ESMC CLIC RS 0R PA ROOmsM]
. W-on
< ESMC ) ESMC_I00 Eg g 8 :_g_%""“’c: zgé =
AN A
Esvic_io1 —2e0T—FOA TR ER0 S
ESMC_102 —E5c 103 RV OR _PAG
ESMC_I03 W\ L o

Execution Results

Download the official PY32xxxx_Firmware Example< SPI_FullDuplex_ExternalFLASH>to the board, reset and
run, If the green LED is always on, the FLASH read and write is successful, otherwise the FLASH read and write
fails.

4.4ETH Example
Purpose of the Example

There is one LAN8720A-CP-TR chip on the development board, which is connected to the chip's Ethernet peripheral
module to implement Ethernet communication, and only supports RMIl mode. This routine will show you how to
communicate over a network.

Execution Results

Download the <TcpEcho_RMII>official PY32xxxx_Firmware routine to the development board, connect the network
cable to the development board and then connect to the computer, connect the PC10 (TX) to the RX of CN1 and
the TX of PC11 (RX) with a Dupont cable, open the serial port debugging assistant, set the computer IP address
(you need to set the same network address as the development board), and then open another serial port debugging
assistant and connect it with TCPClient. The board is reset to run, press the button once, click the remote connection,
enter the content to be sent, and click send to receive the content to be sent.

The serial output is as follows:

The local port number 1s: 5001

[DEBUG] »> eth hardware init sucess...The local IP address is: 192.168.0. 122

eth recelve success

_The network debug output is as follows:

14.49:03 322 % —><123456780

[14:48:58‘ 401]%—’0123456?80
14:49:06. 103 ]I~ 12345678|

14:49~01.432} — Q12345678
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5. Schematic

5.1PY-LINK Schematic
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Figure 5-1 PY-LINK Schematic
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5.2MCU Schematic
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Figure 5-2 MCU Schematic
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5.3POWER Schematic

5V_PWR_Selection 3.3V PWR

5V uzs
14 3 vin vour |2

D1 DFLS130L7 T
5V_USB_PYLK 2] o e 54 L" 55
I G L
2 | oRst B — e =
E_svj—zjprsiar T0uF LM1117-33  JLouF

DFLS130L7

0y

5V_USB1_START
- - 5V_USBL

-} 3
5V_USB2_START = R
TP_SIN

i

VDD_Selection Battery

VDD VBAT
0l

58

E 00nF

GND

Figure 5-3 POWER Schematic

Puya Semiconductor Page 14 of 18



User Guide

5.4ETH Schematic
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5.5External interfaces Schematic
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Figure 5-5 External interfaces Schematic
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5.6USB and FLASH Schematic

Figure 5-6 USB and FLASH Schematic
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6. Updated History

Version Content Date
V1.0 Initial version 2025/07/09

Puya Semiconductor Co., Ltd.

IMPORTANT NOTICE
Puya reserve the right to make changes, corrections, enhancements, modifications to Puya products and/or to this document at any time
without notice. Purchasers should obtain the latest relevant information of Puya products before placing orders.
Puya products are sold pursuant to terms and conditions of sale in place at the time of order acknowledgement.
Purchasers are solely responsible for the choice and use of Puya products. Puya does not provide service support and assumes no
responsibility when products that are used on its own or designated third party products.
Puya hereby disclaims any license to any intellectual property rights, express or implied.
Resale of Puya products with provisions inconsistent with the information set forth herein shall void any warranty granted by Puya.
Any with Puya or Puya logo are trademarks of Puya. All other product or service names are the property of their respective owners.
The information in this document supersedes and replaces the information in the previous version.

Puya Semiconductor Co., Ltd. — All rights reserved
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