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Preface

The series of PY32F031 microcontrollers features a high-performance 32-bit ARM® Cortex®-
MO+ core, a wide voltage range MCU. They are embedded with up to 64 Kbytes of flash

memory and 8 Kbytes of SRAM memory, operating at a maximum frequency of 72 MHz.

This application note will help users understand the attentions for the application of various

modules in PY32F031 and quickly start development.

Table 1 Applicable Products

Type

Product Series

Microcontroller Series

PY32F031
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1.

SPI DMA to communicate with FLASH

1.1 Attentions

When using PY32's SPI module under the Divided-by-Two clock, in order to ensure the
reliability fo the tansmission, it's necessary to consider the relationship between the SPI clock
division and Datasize. Since the DMA operates under the condition of a SPI clock divided by
two, using 8BIT Datasize to transmit data won't be timely, it is recommended to use a 16BIT
Datasize,Table 1-1 gives the recommendations for SPI clock and Datasize configuration in
different modes.

Table 1-1 Frequency Limits in Different Modes of SPI
Mode Descriptions
Master SCK frequency max. at PCLK/2 in master mode
Datasize is set to 16BIT

1.2 Operation Process

® Define the SPI_HandleTypeDef type variable SpiHandle and initialise each SpiHandle
member variable;

® For the BaudRatePrescaler member .  variable in SpiHandle, set it to
SPI_BAUDRATEPRESCALER_2 (2 divisions);

® For the DataSize member variable in SpiHandle, set to SPI_DATASIZE_16BIT (16BIT);
® |Initialize the SPI module;

® Communicate using SPI.

1.3 Code Example

AN1038E

SPI_HandleTypeDef SpiHandle;

/.’.*.De-lnitialize the SPI peripheral */

SpilHandle.Instance = SPI1; [* SPI1 */
SpilHandle.Init.BaudRatePrescaler = SPI_BAUDRATEPRESCALER_2; /* prescaler :2 */
SpilHandle.Init.Direction = SPI_DIRECTION_2LINES; /* full duplex */
SpilHandle.Init. CLKPolarity = SPI_POLARITY_LOW; /* SPI Clock Polarity: low */
SpilHandle.Init. CLKPhase = SPI_PHASE_1EDGE ; /* Data sampling starts at the
first clock edge */
SpilHandle.Init.DataSize = SPI_DATASIZE_16BIT; /* SPI Data Size is 16 bit */
SpilHandle.Init.FirstBit = SPI_FIRSTBIT_MSB; /* SPI MSB Transmission */
SpilHandle.Init.NSS = SPI_NSS_SOFT; /* NSS Software Mode */
SpilHandle.Init.Mode = SPI_MODE_MASTER,; /* Configure as host */

SpilHandle.Init. CRCCalculation = SPI_CRCCALCULATION_DISABLE; /* The CRC check is
disabled */

/* Initialize SPI peripheral */
if (HAL_SPI_Init(&SpilHandle) = HAL_OK)

APP_ErrorHandler();
}
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2. PWR Configuration

® To ensure system stability, it is essential to enable the watchdog function.

® |t is recommended that customers enable the watchdog in the Option and set the
watchdog overflow time according to actual conditions through software.

® The systick interrupt (HAL_SuspendTick()) needs to be turned off before the MCU enters
Stop.

® [f the CPU clock is split frequency and the EXTI module clock and CPU clock come from
the same clock source but are split frequency, waking up the CPU with an event in Sleep
mode will fail, and it is necessary to use an interrupt to wake up the CPU.

® \When entering STOP mode, if the clock frequency of the HSE is lower than the system
clock, which can cause the HSE clock to not turn off properly.

® The VCC fall rate must be slower than 30 us/V or the programme will be abnormal.

3. 12C Configuration

® \When using the FM+ mode of the IIC, an extenal 1k ohm register is needed if the
communication rate is going to be 1 MHz.

4. LCD Configuration

® \When writing data to the same LCD_RAMXx register, it is necessary to write the data within
2 lcd clk cycles, and then wait for 2 pclk + 1 lcd clk cycles before continuing to write the
data. (refer to the following)

#define Delay 40*2

LCD_HandleTypeDef LcdHandle;

10 uint32_t RatioNops = 0;
int main()

{
RatioNops = Delay * (SystemCoreClock / 1000000U) / 4;

HAL_LCD_Write(&LcdHandle, LCD_RAM_REGISTERO, 0xOf0fofof);
APP_DelayNops(RatioNops);*#EiR 2 4 pclk+1 4 led clk &3, %124 80us

HAL_LCD_Write(&LcdHandle, LCD_RAM_REGISTERO, O0xfOf0f0f0);
}

static void APP_DelayNops(uint32_t Nops)
for(uint32_t i=0; i<Nops;i++)

__NOP();
}
}
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® After writing to RAM, you must wait for 2 LCD clock cycles before entering STOP mode.
(refer to the following)

#define Delay 40*2
LCD_HandleTypeDef LcdHandle;

int main()

{
RatioNops = Delay * (SystemCoreClock / 1000000U) / 4;

HAL_LCD_Write(&LcdHandle, LCD_RAM_REGISTERO, 0xOf0f0fof);

APP_DelayNops(RatioNops);/* Delay 2 Icd clk cycles, about 80us
}

while(1)

{

/* Suspend SysTick interrupt */

HAL_SuspendTick();

/* Enter Stop Mode and Wakeup by WFI */
HAL_PWR_EnterSTOPMode(PWR_LOWPOWERREGULATOR_ON,
PWR_STOPENTRY_WFI);

/* Resume Systick */

HAL_ResumeTick();

}
static void APP_DelayNops(uint32_t Nops)
for(uint32_t i=0; i<Nops;i++)
__NOP();

}
}

5. GPIO Configuration

® All GPIOs must not have a negative voltage exceeding -0.3V; for example, in the intercom
market, it is recommended to use an IO port without AD functionality for channel switching
features.

® The input voltage of all GPIO pins must not exceed VCC+0.3V.

® Structures such as GPIO initialization must be assigned a value of 0 to avoid undefined
initial values.

6. ADC Configuration

6.1 ADC Software Configuration
® Add ADC_FORCE_RESET before ADC initialization to ensure successful initialization.
® ADC channels must be configured before enabling; configuring after enabling will result

in failure.
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® The ADC clock must be configured to below 16MHz to ensure ADC sampling accuracy.

® An 8 ADC clock cycle delay must be added after ADC enabling before enabling
conversion; otherwise, it will affect sampling accuracy.

® Directly driving high-power devices with GPIO can affect ADC sampling results (e.g.,
LED display. It is recommended not to sample ADC during LED display, or to insert a
10-100 ohm resistor in series on each GPIO of the LED, which can be adjusted
according to actual conditions).

6.2 ADC Hardware Configuration

® The voltage of the ADC channel must not exceed VCC+0.3V (even if the ADC channel
is not configured as an AD function), otherwise the ADC sampling will be inaccurate.

6.3 Vreferint 1.2V

® The actual value of the Vreferint 1.2V which the chip uses is plasced in the information
area (Ox1FFFOE20) in FLASH. (The high 16 bits are the actual value and the low 16
bits are the inverse code.) The procedure for reading Vreferint 1.2V is shown in

Appendix 1:

Memory 1

Address: [0xFFFDE20

‘;xlFFFOEEO: lZOTEDFEI

Ox1FFFOETE&:
Ox1FFFOER4:
Ox1FFFOEDO:
Ox1FFFOEFC:
Ox1FFFOF28:
Ox1FFFOF54:
Ox1FFFOFE0:
Ox1FFFOFAC:
Ox1FFFOFDE:
Ox1FFF1004:
Ox1FFF1030: 2
Ox1FFF105C:
Ox1FFF1088: 2
Ox1FFF10B4: 7
Ox1FFF10ED:
Ox1FFE110&:

[~}

FFFFFFFF
FFFFFFFF
FFFFFFFF
FFFFFFFF
000036B0
0C803ESQ
SSRARASS
FFFFFFFF
FEFFFFFFF

e o [l e

FFFFFFFF
0000930C
FFFFFEFFF
FFFFFEFF
FFFFFFFF
0000111E
03200FRAQ
01B8FLERE
RRS555LL
FEFFFFEFF
FEFFFFEFF

FFFFFFFF
000003B3
4155BERDL
FFFFFEFFF
FFFFFFFF
0000311E
00903C3C
063900R6
SSARARSS
FFFFFEFFF
FFFFFEFFF

FFFFFFFF
0000046E
FFOQOQOFF
FFFFFFFF
FFFFFFFF
00005309
0240003C
00012E&C
ARLSS555RA
EF3F10C0
FFFFFFFF

FFFFFFFF
FFFFFFFF
FFFFFFFF
FFFFFFEFF
FFFFFFFF
00007320
00006D&0
00012E&C
FEFFQOQO0
FEFOFQOFOQ
FEFFFFFEFF

FFFFFFFF
FFFFFFFF
0000FFFF
FFFFFFFF
FFFFFFFF
0000831C
00006D60
11485668
FFFFQO00
FETF00&0
FEFFFFFFF

FFFFFFFF
FFFFFFFF
FFFFFFEFF
FFFFFFEF
FFFFFFFF
00000383
06401F40
01B0OB4B4
FFFFFFEFF
FFFF0000
FFFFFFEFF

FFFFFFFF 0000110E 0000310E
FFFFFFFF FFFFFFFF FFFFFFFF
FEFFFFFFF FFFFFFFF FFFFFFEFF
FFFFFFFF FFFFFFFF FFEFFFFFF
FFFFFFFF FFFFFFFF FFFFFFFF
0000046E 0048B1lE1E 0120001E
01207878 04800078 0000DACO
06C000B4 00014820 00014820
FFFFFFFF CEF2310D FEESO0lle
FCBBE0344 FFFTO0008 FFF1000E

FFFFFFFF 60001000 FFC80037 ?

000052F9
FFFFFFFF
FFFFFFFF
FFFFFFFF
FFFFFFFF
00003680
0000DACO
12C05DCO
FEFFFFEFF
FEFFFFFF

A

[:] A

® \When sampling the internal reference voltage of 1.2V, the result calculated through the
ADC sampling time conversion formula should be at least 20 microseconds. The
methods are as follows:

a) Reduce the resolution.

b) Decrease the ADC clock frequency.

¢) Increase the ADC sampling period.

The total conversion time is calculated as follows:

tCONV = Sampling Time X#£ffE + (Conversion Resolution+0.5) x ADC Clock Cycle

For example:

When ADC CLK = 12MHz, the resolution is 12 bits, and the sampling time is 239.5
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ADC clock cycles:

tCONV = (239.5 + 12.5) x ADC Clock Cycle=252 x ADC Clock Cycle= 21 us

7. RCC Configuration

® \With the PLL enabled, FLASH _LATENCY needs to be set to 1.

® The PLL needs to be turned off before entering sleep mode, and the clock should be
switched to HSI.

® At 48MHz, the PLL should be turned off during IAP jump (refer to Appendix 2 for
examples).

® The HCLK crossover HPRE register bits cannot be toggled from 8 to 1-7 or the clock will
hang.

® \When the APB crossover frequency coefficient is large, after executing the module reset
(on the APB bus), the module registers cannot be read or written immediately, if the
operation is required, it is necessary to increase the _ NOP() null instruction, and the
number of null instructions should be larger than the number of APB crossover
frequencies, such as APB 8 crossover frequencies, it is recommended to increase the
number of _ NOP instructions by more than 10.

8. SPI Transmission and Reception

® \When SPI acts as a master and receives a series of data, it will have an extra byte, and
the software needs to discard the first byte.

® \When using SPI as a master for transmission, it is not recommended to use hardware
chip select; instead, software chip select is recommended. To release the hardware chip
select, SPI needs to be disabled.

® \When SPI acts as a master and sends data by directly writing to the DR register, it is
necessary to add four NOP() instructions after writing to DR to ensure successful
transmission.

® |tis recommended that customers use libraries directly for SPI operations.

® \When SPI uses DMA mode, SPI should be started first, and then DMA should be enabled.

9. IAP Upgrade

® [InPY32F031, when IAP jumps to the APP, interrupt remapping is required. The APP code
and interrupt vectors are located at the address (0x80000000 + VECT_TAB_OFFSET),
which is 0x80001000. Therefore, VECT_TAB_OFFSET is 0x1000, so it is necessary to
define VECT_TAB_OFFSET as 0x1000 (#define VECT_TAB_OFFSET 0x1000).
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The BOOT program area needs to have write protection to prevent the BOOT area from
being erased. (Write protection needs to be configured in the programmer).

If there are write operations to FLASH in the program, write protection should be added
to the program area to avoid accidental operations in the program area.

10. FLASH Configuration

® FLASH only supports Page erase and Page write, a Page is 256 bytes, the start address
can only be Page aligned; (e.g. start address 0x08005000, 0x08005100, etc.)

® Every time Page write must be preceded by Page erase.

11. 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 11-1 and Figure 11-2.

# XW16Pro Standalone programmer  www.xwopen.com  Version:202F/7/2F 21:3F:13

Chipclassi( Pva2 | vf[  Englisheesy | Update IPva/6Port: 16888|
MAIN FLASH OnlineRead FLASH UIDBindingj OPTION BYTES
Memory  FLASH  sectors erase configer Configer Editor ‘

FieldName:Reserved

FieldName:Option byte for Flash WRP address

Contig value arra: | URRBEDD) (FROGDOD (FRRRRRRD) GRRHE

Click “OPTION BYTES Editor”

| All back default value \ Load from file

@ ithiBE(AddressRange):

HuhSEME(AddressRange):

: 0x08000000-0x08000FFF #H{Fi(WRP Enable)
0x08000000-0x08000FFF FH{Fi7(WRP Disable)

1 Export file |

HuhSEE(AddressRange):
@ iihEBE(AddressRange):

tehit e (AddressRange):
@ ithEBE(AddressRange):

HahbBEI(AddressRange):

@ it

Hsh5BMEI(AddressRange):
@ ihiiEME(AddressRange):

tishit 5B (AddressRange):
@ ithtBE(AddressRange):

ittt 5B (AddressRange):
@ ithBE(AddressRange):

ittt FEEI(AddressRange):
@ iishiiEM(AddressRange):

Hstit B (AddressRange):
@ ihtiBRI(AddressRange):

it M (AddressRange):

@ ithbEE(Ad g

El(AddressRange):

‘BEl(AddressRange):
@ ihiBE(AddressRange):

0x08001000-0x08001FFF H5S{#(WRP Enable)
0x08001000-0x08001FFF FH{Fi(WRP Disable)

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

0x08003000-0x08003FFF H5{F#(WRP Enable)
0x08003000-0x08003FFF TS {F#(WRP Disable)

0x08004000-0x08004FFF HS{Fi(WRP Enable)
0x08004000-0x08004FFF FES{7i(WRP Disable)

0x08005000-0x08005FFF #HS{Fi(WRP Enable)
0x08005000-0x08005FFF TS {547 (WRP Disable)

0x08006000-0x08006FFF HS{#i(WRP Enable)
0x08006000-0x08006FFF FS{##(WRP Disable)

0x08007000-0x08007FFF HS{Fi(WRP Enable)
0x08007000-0x08007FFF FS{F#7(WRP Disable)

0x08008000-0x08008FFF HS{#i”(WRP Enable)
0x08008000-0x08008FFF FS{Fi7(WRP Disable)

0x08009000-0x08009FFF HS{F#(WRP Enable)
0x08009000-0x08009FFF FS{F(WRP Disable)

0x0800A000-0x0800AFFF H55{F#°(WRP Enable)

FF FES{##°(WRP Disable)

(D

Target value=0x{NFFFFFFEEN 4Bytes (Back default va ) Start address=0x1FFFOESS

Target value=0x@IFFFEM 4Bytes (Back default va ) Start address=0x1FFFOESC

2.Click “WRP Enable”

Figure 11-1 XW operation Option write protection
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@ Power Writer®1.3.9.1 [Build:2024-09-02 16:20:40] = m} X
File(® Operation(E) Tools(D Setting(S) Help(H)

New Open

° Writer Setting ' Option bytes

Option Byte:

BOEBBROBEREBEOEI =5
Save  F-in _F-out Pload PRead Erase Read Write Verify Auto Reset ID  AnyRD Error | Serial Wire PW200 v

I 7 I Program Memory
[aaBE0000FF 000000 FFFFO000” 1-C1 | y Size: 12 Byte CReset || [lload |[[F) save |+

Option Name

SDK_END

>>>

Reserved

Option Value(Click the item with the mouse and selectthe parameters from the drop-c| A
bit0 0x00: Set to 0

0x00: Setto 0

0x00: Set to 0

IDouble-click to modifvl Bvte 8

0x01: sector 7.No writing protection v

WRP bit 0x00: sector 7.write ptolecuon The program and erase are not allowed

WRP bit5 0x01. or 7 No writing protection

WRP bit4 0x01: sector 4,No writin oteam

WRP bit3 0x01: sector 3No wnnng gotecuon 2.Click “write protection,The

WRP bit2 0x01: sector 2,No writing protectidf ©gram and erase are not allowed”

WRP bit1 0x01: sector 1,No writing protection

WRP bit0 0x01: sector 0,No writing protection

>>> Double-click to modify] Byte 9

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 hit9 0x01- sector 9 No writina nrotection e
Target: di: ICWorkShop Technol. (Shenzhen) Co., Ltd.All Right Reserved

Figure 11-2 Power Write Operation Option Write Protection

® \When configuring the Option of the programmer, you need to check the "Smart Reset"
or "Restart the chip after programming" (programmers typically have similar
options that need to be selected). The specific steps are shown in Figures 11-3, Figure

function

11-4.

o XW16Pro dal m ion:; [7/2F 21:3F:13

Chip class:  pY32 | ~ ish(Z5% '[ Update )MISPon:IsaBS[E

m FLASH OnlineRead FLASH UIDBinding OPTION BYTES
Memory  FLASH  sectors erase configer Configer Editor

[Expand all| Tgexpand all | (Simplified mode|

VWIILH Gl yOBRal it W progianinmg
PY32F030xx8'

~ Which image number you

Image number=_ 0 - |EraS®ge image in this image num. | Read image y in this image num. || Images m
Device can store 1000 files in it,from 99.You can choose one space number which you want to store the file.

t to store for this image?

- Please give note for the image(lt will be displayaglon the screen).

~ Programming amount limited and reducing mode 1.Click “MAIN”
- Password config
~ What voltage output for being programming?
~ How many milliseconds delay after output voltage and before programming?
v 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

\ Load from file(support Dragdrop) | | Add region(Support Dragdrop) | ‘Merge data to one block‘ lSave all asi

["] 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 O Sent reset pulse O Power cut

~ After end of proarammina delay time=
¢

Figure 11-3 XW Operation ‘Smart Reset’

Puya Semiconductor
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(&) Power Writer®1.3.9.1 [Build:2024-09-02 16:20:40] - o x
File(f) Operation(E) Tools(D Setting(S) Help(H)
Y B F =
cl B E BAEEHEEE G
New Open Save Fin F-out Pload PRead Read Write Auto | Reset ID  AmyRD Error | Serial Wire PW200  ~
£¥ wier Settng 2 Option bytes @) Program Memory
Chip Select SREAREE =
MCU: [PY3ZFO030E Clkide on device Apply
Flash size: 64.00KB E .ll_ ||E 1} I L n. li._
=T Interface level = ICWORKSHOP Technology (Shenzhen) Co., Ltd
5 o] | Website: htipsiwww icworkshop com
O Don'terase O1av 10Mhz Contact: 400-1565-538
BrEE ®33v OptionByte | Factory=>Custor | |Emails esioverkshep. oen
Osov
O Sector Erase O External input M Enable buzzer

Before Offline Programming
[ Checkif it is empty (corresponding sector)

Wiite function configuration

=sn W Quanm,ﬁhm S-emnlaGlick “Signal output”

|[E21Run terget frmuare vhen orogram donc ]~'—) 3.Click “Run target firmwarp [BED:x1 - 411-Purpose Debugzer/Programmer New Arrival.
[ Turn off the power output after programming when program done” =D 1. r - Wireless Debugzer New Arrival.

Power on stability time(ms) : 100 [exadecmal display 11/20-11:44:43:558> De

11/20-11:44:46:599
Power off stability time(ms): 100 or the driver is abnormal
11/20-11:44:46:615>

enied. Please check whether it is occupied

Reset mode selection

11/20-11:44:48:631>
| Hardware and system reset | 92 Ciick_“Hardware and system raset.

11/20-11:44:59:551> PY32F003xx8 Flash size: 84 00KB
11/20-11:44:58:598> Change bank: Single bank
Communication configuration 11/20-11:44:59:678>

Device: [ - Refresh Connect ClautoComesr | |11/20-11:4459:892> Undate chip information successfu

B Target: disconnect  ICWorkShop Technology (Shenzhen) Co., Lid.All Right Reserved

Figure 11-4 Power Write Operation Tick ‘Reboot Chip After Programming”

12.LPTIM Configuration

® \When LPTIM uses RCC_CCIPR->LPTIMSEL to select PCLK as the clock source, the pre-
scaler cannot be set to 1, otherwise LPTIM has a probability of running abnormally.

® \When LPTIM uses the RSTARE function, the interval between two reads of the CNT
registers should satisfy 4 LSI clocks.

12.1 LPTIM Continuous Mode

® | PTIM continuous mode must clear ARRMCF each time before entering STOP and wait

for 1 LSI clock cycle*PSC factor.(Approx. 40us*PSC including programme execution
time.)

® Changing the LPTIM reload value requires a wait of 4 LS| clock cycles * PSC
factor.(Approx. 160us*PSC including programme execution time.)

12.2 LPTIM Once Mode

® | PTIM once mode wake-up from STOP and wait 3 LSI clock cycles before entering STOP
again. (Takes about 120us, including programme execution time.)

® Wait 4 LSI clock cycles when changing the reload value LPTIM_ARR. (Approx. 160us
including programme execution time.)

13.DMA Configuration

® The DMA must ensure that the DMA enable is turned off only after the transfer is complete
and not during the transfer, otherwise the DMA transfer will fail.

Puya Semiconductor 10/14
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14.Version History

Version Date Update Records
V1.0 2023.10.09 | Initial release
Vi1l 025.01.19 Add PWR, I?C\ LCD. GPIO, ADC., RCC. SPI. IAP.
' FLASH. Option, LPTIM, DMA module content.
V1.2 2025.06.25 | Modify COMP module contents

Puya Semiconductor Co., Ltd.
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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.
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Puya hereby disclaims any license to any intellectual property rights, express or implied.
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Appendix 1

1 PY32F031 reads the Vreferint 1.2V actual value stored in the information area (see
6.3 for specific address).

#define HAL_VREF_INT (*(uint8_t *)(OX1fffOE23))
#define HAL_VREF_DEC (*(uint8_t *)(Ox1fffOE22))

#define vref _int (*(uint8_t *)(HAL_VREF_INT))

/I Store the integer part of the reference voltage

#define vref_dec (*(uint8_t *)(HAL_VREF_DECQ))
/I Store the fractional part of the reference voltage

float vref; [Ireference voltage

static uint8_t Bcd2ToByte(uint8_t Value)

{
uint32_t tmp = 0U;
tmp = ((uint8_t)(Value & (uint8_t)OxF0) >> (uint8_t)0x4) * 10U;
return (tmp + (Value & (uint8_t)0Ox0F));

}

float read_1 2V(void)

{

uint8_t data_vref int,data_vref dec;
data_vref_int = Bcd2ToByte(HAL_VREF_INT);
data_vref dec = Bcd2ToByte(HAL_VREF_DECQC);

/Nnitialise all peripherals, flash interface, systick
vref = data_vref_int/10; /[Calculating the reference voltage
vref = vref + ((data_vref_int%10)*0.1 + data vref dec*0.001);
return vref;

14
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Appendix

AN1038E

Appendix 2

2. When using PLL48M as the system clock, IAP jump should disable the PLL

LL_UTILS_CIkInitTypeDef UTILS_CIkInitStruct;
static void SYSCLK(void);
/**
* @brief The application entry point.
* @param None
* @retval None
*
int main(void)

SYSCLK();

#ifdef JUMP_TO_APP_BY_USER_BUTTON
/* Configure user Button */
BSP_PB_Init(BUTTON_USER, BUTTON_MODE_GPIO);

/* Check if the USER Button is pressed */
if (BSP_PB_GetState(BUTTON_USER) == 0x00)

JumpToAddress(APP_ADDR);
#endif
APP_SystemClockConfig(LL_RCC_HSICALIBRATION_24MHz, 24000000);
Bootloader_Init();

/* Infinite loop */
while (1)
{
Bootloader_ProtocolDetection();

}

}

static void SYSCLK(void)

{
/* Enable and initialize HSI */
LL_RCC_HSI_Enable();
LL_RCC_HSI_SetCalibFreq(LL_RCC_HSICALIBRATION_24MHz);
while(LL_RCC_HSI_IsReady() != 1)
{
}

LL_PLL_ConfigSystemClock_HSI(&UTILS_ClIkInitStruct);

/* Set AHB prescaler */
LL RCC_SetAHBPrescaler(LL_RCC_SYSCLK_DIV_1);

/* Configure HSISYS as system clock and initialize it */
LL_RCC_SetSysClkSource(LL_RCC_SYS CLKSOURCE_PLL);
while(LL_RCC_GetSysClkSource() '= LL_RCC_SYS_CLKSOURCE_STATUS_PLL)
{

}

/* Set APB1 prescaler and initialize it */
LL_RCC_SetAPBlPrescaler(LL_RCC_APB1 DIV_1);

Puya Semiconductor
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Appendix AN1038E

/* Update system clock global variable SystemCoreClock (can also be updated by calling
SystemCoreClockUpdate function) */

LL_SetSystemCoreClock(48000000);
}
void APP_SystemClockConfig(uint32_t Value, uint32_t HCLKFrequency)
{

/* HSI Enable and Initialization */

LL_RCC_HSI_Enable();

LL_RCC_HSI_SetCalibFreqg(Value);

while(LL_RCC_HSI_IsReady() |= 1)

{

}

/*Setting AHB Clock Divider */
LL_RCC_SetAHBPrescaler(LL_RCC_SYSCLK_DIV_1);

/* Configuring HSISYS as the System Clock and Initialization */
LL_RCC_SetSysClkSource(LL_RCC_SYS_CLKSOURCE_HSISYS);
while(LL_RCC_GetSysClkSource() '= LL_RCC_SYS_CLKSOURCE_STATUS_HSISYS)
{

}

LL_FLASH_SetLatency(LL_FLASH_LATENCY_0);

/* Setting APB1 Clock Divider and Initialization */

LL_RCC_SetAPB1Prescaler(LL_RCC_APB1_DIV_1);

/*Updating the global variable SystemCoreClock for the system clock (which can also be updated
through debugging the SystemCoreClockUpdate function) */

LL_SetSystemCoreClock(HCLKFrequency);

}
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