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PY32E407 Application Note

Introduction

The PY32E407 series microcontroller uses high-performance 32-bit ARM ® Cortex ®- M4F
Core MCU.Embedded with the Flash up to 512 Kbytes and the SRAM memory up to 144
Kbytes, and with the maximum operating frequency of 170 MHz. The PY32E407 contains

multiple packaging types and products.
This document will help users understand the attentions for the application of various
modules in PY32E407 and quickly start development.

Table 1 Applicable Products
Type Product Series

Microcontroller Series PY32E407
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1 PWR Configuration

® To reduce the power consumption in STANDBY mode, it is recommended to configure
the registers (PWR->CR1_SRAM_RETV, PWR->CR1_VOS) to 0x2 before entering
STANDBY.

® Configuring the MCU to Standby mode through software needs 31 system clock cycles
to completely enter the Standby mode. If an NRST reset or wake-up signal is generated,
both the reset and wake-up will fail.

2 RCC Configuration

® |[f the LSI is enabled before entering the Standby mode, the LSI RDY bit
(RCC->CSR.LSIRDY) will remain set and cannot be cleared by NRST or IWDG resets
after the MCU is waked up from the STANDBY mode. But, it can be cleared by WWDG,
POR, or a software reset (NVIC_SystemReset()).

3 FLASH Configuration

® \When using the RWW (Read-While-Write) feature, do not access BANKO while erasing
or writing to BANKO, and do not access BANK1 while erasing or writing to BANK1 (e.g.,
during erasure or writing to BANKO, the default interrupt vector entry is BANKO, so
entering an interrupt is equivalent to accessing BANKO);

® \When using the RWW (Read Write) function, the erase program must not be placed at
the end of BANKO (usually referring to the last SECTOR, which is about 4K);

® \When using the PCROP (proprietary code read protection) function, due to incomplete
correspondence between logical and physical addresses, the two high-order blocks
(0x00840000~0x0805FFFF) cannot be protected when the FLASH size is 384K.

SIZE Logical address Logic Block No Physical Block No
0x0800 0000 - 0x0800 FFFF 1 0x0800 0000 - 0x0800 FFFF 1
0x0801 0000 - 0x0801 FFFF 2 BANKO 0x0801 0000 - 0x0801 FFFF 2
0x0802 0000 - 0x0802 FFFF 3 0x0802 0000 - 0x0802 FFFF 3

384K 0x0803 0000 - 0x0803 FFFF
0x0803 0000 - 0x0803 FFFF 4 0x0804 0000 - 0x0804 FFFF 5
0x0804 0000 - 0x0804 FFFF 5 BANK1 0x0805 0000 - 0x0805 FFFF 6
0x0805 0000 - 0x0805 FFFF 6 0x0806 0000 - 0x0806 FFFF
0x0807 0000 - 0x0807 FFFF 4
0x0800 0000 - 0x0800 FFFF 1 0x0800 0000 - 0x0800 FFFF 1
0x0801 0000 - 0x0801 FFFF 2 0x0801 0000 - 0x0801 FFFF 2

BANKO 0x0802 0000 - 0x0802 FFFF

0x0803 0000 - 0x0803 FFFF

256K

0x0802 0000 - 0x0802 FFFF 3 0x0804 0000 - 0x0804 FFFF
0x0803 0000 - 0x0803 FFFF 4 BANKL 0x0805 0000 - 0x0805 FFFF
0x0806 0000 - 0x0806 FFFF 3
0x0807 0000 - 0x0807 FFFF 4
0x0800 0000 - 0x0800 FFFF 1 0x0800 0000 - 0x0800 FFFF 1

0x0801 0000 - 0x0801 FFFF
0x0802 0000 - 0x0802 FFFF
0x0803 0000 - 0x0803 FFFF
0x0801 0000 - 0x0801 FFFF 2 0x0804 0000 - 0x0804 FFFF
0x0805 0000 - 0x0805 FFFF 2
0x0806 0000 - 0x0806 FFFF
0x0807 0000 - 0x0807 FFFF

128K

Figure 3-1 The correspondence between logical and physical addresses of BANKO and
BANK1
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4 GPIO Configuration
® \When only using Vbat pin to supply power, PC13 cannot be used.

5 Option Configuration

When mass production, Option operation needs to be configured in the Option Byte
configuration of the porgammer, and the function that operates Option in the program

should be blocked.

It is recommended that the customer program enables write protection, which is set in

Option, as shown in Figure 5-1 and Figure 5-2.

@) Power Writer®1.3.9.1 [Build:2024-09-02 16:20:40]

— =] x
File(® O i Tools(M i Help(H)
B | =
OB B0EEBREEEE0O EE O 8 E Devce
New Open Save F-in  F-out PLoad PRead | Gl sse Read Write Verify Auto Reset ID AnyRD Error \ Serial Wire PW200
¥ witersettng| Z@ Option bytes Program Memory
Option Byte: | AABE 0000 FF 000000 FFFFo000 L-CIICK Option bytes | size - 12Byte EReset Flload || [E) save |+

Option Name Option Value(Click the item with the mouse and select the parameters from the drop-¢| 2

SDK_END bit0 0x00: Set to O

Reserved 0x00: Set to O
>~ = nouble.ciick to modify) Byte 7
Reserved 0x00: Set to O

IDouble-click to modifvl Bvte 8

0x01: sector 7.No writing protection =] [

0x00 sector 7.write prolecuon The program and erase are not allowed

WRP bit6
WRP bit5

WRP bit4 0x01: sector 4,No writing protectkl‘
WRP bit3 0x01: sector 3,No writing protection  2-Click “write protection,The
WRP bit2 0x01: sector 2,No writing protectidif ©gram and erase are not allowed
WRP bit1 0x01: sector 1,No writing protection
WRP bit0 0x01: sector 0,No writing protection
> |[DoublecicktomodifylByted |
WRP bit15 0x01: sector 15,No writing protection
WRP bit14 0x01: sector 14,No writing protection
WRP bit13 0x01: sector 13,No writing protection
WRP bit12 0x01: sector 12,No writing protection
WRP bit11 0x01: sector 11,No writing protection
WRP bit10 0x01: sector 10,No writing protection
WRP bit9 0x01- sector 9 No writina nrotection Sl
Target: di: ICWorkShop Technol (Shenzhen) Co., Ltd.All Right Reserved

Figure 5-1 Power Write Operation Option Write Protection
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‘- XW16Pro Standalone programmer

www.xwopen.com  Version:202F/7/2F 21:3F:13

Chip classi | PY32 | v ¢

FLASH OnlineRead

AN Memory  FLASH

FieldN

TR — Update
FLASH UIDBinding§ OPTION BYTES
sectors erase configer Configer Editor

Contg vaue ary: | HIFRBEOD) FROOO0HD (GEREREED (HFFE

[ Al back default value| [ Load from file| [ Export file |

:Reserve Target

Target value=

@ it (AddressRange):
HBHEBEI(A

0x08000000-0x08000FFF #{F#(WRP Enable)

0 0 00FFF SR (WRP Disable)

HuhEE(AddressRange):

0x08001000-0x08001FFF {7 (WRP Enable)

@ itBhiiBm(A
HshiBEI(A

1FFF FS{EP(WRP Disable)

@ it (AddressRange):

0 0x08002FFF #HS{i7(WRP Enable)
0x08002000-0x08002FFF FH{F4#(WRP Disable)

HhETBE(
@ tuhtiBE(AddressRange):

0 0x08003FFF H5{#(WRP Enable)
0x08003000-0x08003FFF FS{4#(WRP Disable)

B
@ iBhEBE(

P 0x08004FFF &S{F#(WRP Enable)

HshitSBEl(AddressRange):
@ ihBME(AddressRange):

FF ES{##7(WRP Disable)

0x08005000-0x08005FFF HS{Z#(WRP Enable)
0x08005000-0x08005FFF FHS{Fi(WRP Disable)

HBEEI(A 0 FF &S{R°(WRP Enable)

@ ithiEm(A 0x08006000 FF ES(24°(WRP Disable)
#5455I(AddressRange): 0x08007000-0x08007FFF &S (WRP Enable)

@ ithiTEE(A 0x0: FF TS{71F(WRP Disable)
HHEE(A 0 0x08008FFF HS{Z#*(WRP Enable)

| ® (e 0x08008000 FF S(R(WRP Disable)
HshiB(AddressRange): 0x08009000-0x08009FFF HS{FHA(WRP Enable)

@ iihtiBE(AddressRange):

#tahtSBMI(AddressRange):

0x08009000-0x08009FFF FS{5°(WRP Disable)

0x0800A000-0x0800AFFF H5{F#(WRP Enable)

@ iBhBEI(

00- FF SR (WRP Disable)

R}

Click “OPTION BYTES Editor”

FFFFFEFED 4Bytes (Back default va ) Start address=0x1FFFOESS
FieldName:Option byte for Flash WRP address

JiPvassport: 16853

4Bytes | Back default va ) Start address=0x1FFFOESC

2.Click “WRP Enable”

Figure 5-2 XW operation Option write protection

® \When configuring the Option of the programmer, you need to check the "Smart Reset"
function or "Restart the chip after programming" (programmers typically have similar
options that need to be selected). The specific steps are shown in Figures 5-3, Figure 5-

4.

@ Power Writer®1.3.9.1 [Build:2024-09-02 16:20:40]

¥ wiierSettng BB Option bytes @) Program Memory
Chip Select

MCU: |PY32F003x08@ [Hide on device - v Apply

Flash size: 64 00KB

Before Offline Programming
[ Check if it is empty {corresponding sector)

Wite function configuration

= sN [Nl Quantity Checl == LGlick “Signal outp

[ Turn off the power output after programming when program done”

Power on stability time(ms) : 100 [Hexadecimal display

Power off stabiity time{ms) : 100

Reset mode selection

I Hardware and system reset =0 Ciick “Hardware and system

]
| Al Run target firmware when program done _) 3.Click “Run target firmwarp

u

res

Communication configuration

Device: |cOMS ~ Refresh Connect [ Auto Connect

EA Target: disconnect

- a
File() Operation(E) Tools() Setting(S) Help(H)
- -
DEECEEBEOBEEEEA
New Open Save Fin Fout Pload PRead | Hlark FErase Read Write “erify Auto | Reset ID  AnyRD Error | Serial Wire PW200 v

channeis,

Bilim T Ih

Tiwomeaune

Erase Type Interface level Misc ICWORKSHOP Technology (Shenzhen) Co., Ltd
) Speed P o] |Website: htips /fwww icworkshop com

O Den'terase = = Contact: 400-1565-598

@ Full Erase 8 ; ;z OptionByte  |Factory=>Custom v |Em=/li es@inorkshep. oon

OSectorErase (O External input Enable buzzer

CED: %1 - 411-Purpose Debugger/Prozrammer New hrrival.
33 r ~ Wireless Debuszer New drrival.

11/20-11:44:43:558> Detected th,
11i20-11:44:46:589> The acce:
or the driver is abnormal

11/20-11:44:46:615> The sulo
and ¢

tthe driver is instslled

is denied. Please check whether it is occupied

on

E :551> PY32F003xx3 FI <. 54.00KB
11i20-11:44:59:5688> Change bank: Single bank
11/20-11:44:58:678> P
11/20-11:44:53:692> |

ICWorkShop Technology (Shenzhen) Co.. Ltd.All Right Reserved
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JPvasport: 16888

“# XW16Pro Standalone prog om ion:202F/7/2F 21:3F:13
Chip class:  pY32 | ~ sh(Y 2 Update
MAIN FLASH OnlineRead FLASH ) UlDBit.\ding OPTION BYTES

Memory  FLASH  sectors erase configer Configer Editor
[Expand all| TUnexpand all| (Simplified mode

IILH CHip YOl
PY32F030xx8. v

dlil Lo proygtanininniy:

~ Which image number you t to store for this image?

Image number= 0 (Era

e image in thiswimage num.](Read image summary in this image num.] ['Images m

Device can store 1000 files in it,from

on the screen).

1.Click “MAIN”

- Please give note for the image(It will be displa
Programming amount limited and reducing mode
- Password config
What voltage output for being programming?
How many milliseconds delay after output voltage and before programming?
Programming speed level config
~ Which mode for chip data erase?
Do you want to record being programed chip UID?
Only write the specify UID chips??
FLASHWrite mode config

99.You can choose one space number which you want to store the file.

\ Load from file(Support Dragdrop) | | Add region(Support Dragdrop) | | Merge data to one block‘ iSave all as|

["] Load file as single data block Blank data area fill value when load or merge data.= OxFF

- Encryption algorithm Configuration
Memory fill Configuration
(¥) Rolling code Configuration
Barcode Configuration 2.Click “Auto reset”

~ OPTION BYTES /

What operation after programming?
No operation © Repower Sent reset pulse Power cut

- After end of proarammina delay time=

Figure 13-4 XW Operation ‘Smart Reset’
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6 Version History

Version Date Update Records
V1.2 2025.10.23 | Initial release

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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