
 Port from SXX32F103 to MH2103A

   

 

 

 

 

Introduction

 

This migration guide is designed to help you analyze the steps required to 

migrate from an existing SXX32F103 device to an MH2103A device. This document 

gathers the most important information and lists the important things to be 

aware of.

To port an application from the SXX32F103 series to the MH2103A series, users 

need to analyze hardware migration, peripheral migration, and firmware 

migration.

Supported model list:

 MH2103ASupported model xxxx 
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The MH2103A series microcontrollers are basically compatible with the SXX32F103

 series, while enhancing many features, with some differences from the 

SXX32F103, detailed in this document.

 1. Quickly replace the SXX32F103 chip

 

⚫Step 1: Compare peripheral specifications, Flash capacity, SRAM capacity, 

etc., unsolder SXX32F103 and replace it with MH2103A corresponding model;

 ⚫Step 2: Use ISP or KEIL, download HEX or BIN file;

 ⚫Step 3: Download data other than HEX or BIN files or perform system 
corrections if necessary;

 ⚫Step 4: Check whether the program can run normally and test whether the 
function of the equipment is normal;

 ⚫Step 5: For quick troubleshooting of other problems, see the migration 
Precautions in this document.
⚫Step 6: If the program still does not work properly after the above steps, 

please contact the agent and MH support staff for assistance.
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  2. Precautions for hardware migration

 

  

2.1 TIM2 module reuse difference

 

The Channel1-Channel4 output reusable pin of TIM2 of MH2103A chip is different 

from that of SXX32F103. The detailed differences are as follows:

 Reuse 
function

TIM2_REMAP[1:0] = 00 

 

 

(No remapping)  

 TIM2_REMAP[1:0] = 01

(Partial remapping)  

 TIM2_REMAP[1:0] = 10

(Partial remapping)  

TIM2_REMAP[1:0] = 11

(Full remapping)

SXX32F103 MH2103A SXX32F103 MH2103A SXX32F103 MH2103A SXX32F103 MH2103A 

TIM2_CH1_ETR PA0 PA15  nonsupport PA0  nonsupport PA15 

TIM2_CH2 PA1 PB3 PA1  nonsupport PB3  nonsupport

TIM2_CH3 PA2  nonsupport PA2  nonsupport PB10  nonsupport PB10  nonsupport

TIM2_CH4 PA3 PB11 

  

 

2.2 GPIO pin voltage withstand description

 

 

 

 

MH2103A PA11, PA12 pin withstand voltage upper limit is 3.6V, hardware

 circuit design pay attention to the voltage range.

Note:

 

The optional multiplexing functions of PA11 pin are CAN_RX, USART1_CTS, 
USBDM, TIM1_CH4;

The optional multiplexing functions of PA12 pin are CAN_TX, USART1_RTS, USBDP
, TIM1_ETR;

2.3 Bootstrap mode select pin

 

When the BOOT0 pin is suspended, the chip has a probability of starting 
the execution program from the non-flash area after the reset startup. If you 

need to boot from user Flash, avoid dangling BOOT0.

 
It is recommended that the BOOT0 pin be connected to an external 10K pull-
down resistor or direct ground，which can stably boot from the user Flash.

 
Bootstrap mode 
select pin

 Bootstrap mode  aliasing
BOOT1 BOOT0 

X 0  User Flash  
Select user Flash as the 
bootstrap space

0 1  System memory  
Select system memory as the 
bootstrap space

1 1  Embedded SRAM  Select the embedded SRAM as 
the bootstrap space
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3. Precautions for software migration

3.1 System module

 

➢  

3.1.1 Significant bits of interrupt priority

➢  

 

Supports a maximum of 71 masked interrupt channels.

8 programmable priority levels (interrupt priority is valid with 3 bits).

 3.1.2 Turning the JTAG off or releasing the JTRST in emulation will cause a reset

 

 

 

In the simulation state, turning off the JTAG or releasing the JTRST (as 

shown below) will cause the chip to reset immediately, and subsequent code 

cannot be executed.

 

  

Solution:

 

In the simulation state, do not execute the JTAG off or JTRST 

release code (as shown in the red box above); In the non-simulation

 state, the JTAG off and JTRST release functions are normal and do 

not affect the program operation.
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  3.1.3 Bootstrap mode configuration options are not reloaded during soft reset

 

➢  

➢   

Example of exceptions (Enabling read/write protection through an ISP) :

➢  

BOOT0 connects to high, BOOT1 connects to low, external Reset, 
successfully connects to ISP.

Set BOOT0 to low and enable read/write protection through ISP.

After read/write protection is enabled, programs in the Flash are not 
executed.

 Root cause:

 

After read/write protection is enabled through the ISP, the chip 

automatically initiates a system reset. During soft reset, the boot-up 

configuration pin is not reloaded and the BOOT pin configuration status is 

maintained. Therefore, the program is executed in the system memory again, 

resulting in no program execution in the Flash.

 

 

 

Solution:

 

After the bootstrap mode is changed, you can RESET the chip through 

external reset or power it on or off again.

3.1.4 Non-32bit alignment access to the APB bus failed

 Problem description:

 

When the ADC is configured in left-justified mode, the converted high 8-
bit data is obtained from the address 0x4001244E, and the obtained value is 

fixed to 0.

The program is configured as follows:
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 Root cause:

 The APB bus cannot be accessed properly unless it is 32-bit aligned.

 

 

 

Solution:

 

When accessing the registers of the APB bus, the alignment needs to be 

32bit. If you need a field in the 32bit register, 32bit

Alignment read before processing.

3.1.5 Method of distinguishing MH2103A chip and SXX32F103 chip

Read the base address 0x1FFFF7E8 and get a 32bit identifier to 
distinguish. As shown in the picture below:
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 The identification is described as follows:

 Model number  Type identification

MH2103A CBT6 0x1A5A5BBX 

MH2103A CCT6 0x1A5A5CCX 

MH2103A RPT6 0x1A6A5CDX 

MH2103A VET6 0x1A8A6DDX 

MH2103A VGT6 0x1A8A6EDX 

MH2103A ZET6 0x1A9A6DDX 

  3.1.6 Software delay variance

 

 

 

Some software delays implemented using other platforms need to be 
adjusted, such as the following simple software delay function:

 

 

 

The delay time for SXX32F103 to execute this function is 10us.

The delay time for MH2103A to execute this function is 7.2us.

 

If the application has strict requirements on the software delay time, 

adjust the software delay parameters to some extent.

3.1.7 TRACESWO as a Printf function

 Problem description:

 When TRACESWO pin (PB3) is used as the Log output, no Log is found.

 Root cause:
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  MH2103APB3 takes precedence over TRACESWO as a JTDO function.

 

 

Solution:

 

 

 

If TRACESWO pins (PB3) are used as Log output, JTAG multiplexing needs to be 
configured.

As shown below:

 

3.2 ADC module

3.2.1 After ADC continuous sampling is configured and ADC is enabled, conversion 

cannot be stopped by only disabling ADC

 Repeat the problem as follows:

➢ 

 

  

  

 

Set ADC to continuous sampling mode and enable DMA transport. After 
the software is triggered, each time the ADC conversion is completed, 
the DMA carries one time, and the DMA completes an interrupt.

Configure to turn off ADC enablement in DMA completion interrupt.

MH2103A will continue to convert ADC after disabling ADC, and will 

➢

➢

continue to advance DMA completion interrupts
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Configure ADC for single conversion and wait until the last sampling 
period is ADC_CLK before disabling ADC.

As shown in the picture below:

The ADC clock configured in the above example is 9M and the sampling 
period is 239.5.

Therefore, the waiting time is (239.5+12.5)*1/9000 ≈27.922us, so the 

Solution:

waiting time of 30us in the figure below is sufficient.

 3.2.2 Software trigger Precautions for enabling ADON to perform external events  
      twice in a row

 

 

 

Problem description:

After the above operation, MH2103A will fail to clear 0 after EOC setting, and
 the ADC conversion value will be abnormal.
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Solution:

 

 

 

 

After enabling ADC, enable ADC again, wait for EOC to be set, and read the 
quantized value.

As shown in the picture below:

 

Attention:

When the ADC is enabled and the ADC is enabled again, both SXX32F103 and MH2103A 

trigger an ADC conversion.

3.2.3 The ADC enables software triggers for external events twice in a row

 

 

  

Problem description:

 

 

 

 

 

After the above operation, MH2103A will fail to clear 0 after EOC setting, and

 the ADC conversion value will be abnormal.

Solution:

The software triggers the external event, waits for the EOC to set, and reads 

the quantized value.

As shown in the picture below:

 3.2.4 Different modes of dual ADCs differ

 

 

Synchronous injection, alternate trigger mode:

 

SXX32F103: After the injection group channel or rule group channel is triggered
, the conversion is normal.

MH2103A: Normal transformation after the injection group channel is triggered; 
After the rule group channel is triggered, no conversion is performed.

 Synchronous regular, fast crossover, slow crossover mode:

 SXX32F103: After the injection group channel or rule group channel is 
triggered, the conversion is normal.
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MH2103A: Normal transformation after the rule group channel is 

triggered; After the injection group channel is triggered, no conversion is 

performed.

3.2.5 Precautions for ADC and DMA configuration
 Problem description:

 

     

   

When an ADC is configured to continuously sample multiple channels and DMA
 is used to move data, errors (mismatches) occur in ADC quantization values. 

For example, convert five channels, configure them as rule groups, and scan 

continuously for conversion.

 

 

Expectations for {0V,1V,1.5V,2V,2.5V, 0V,1V,1.5V,2V,2.5V ,  0V,1V,1.5V,2V,2.5V …}；

To obtain the value of the actual software {2 V, 1.5 V, 2, 5 V, 0 V, 1 V, 

1.5 V, 2 V, 2, 5 V, 0 V, 1 V, 1.5 V, 2 V, 2, 5 V, 0 V, 1 V... }

The following figure shows the configuration

 

 

Solution:

If DMA is configured and then ADC is enabled, ADC quantization value error 

(misalignment) does not occur.

As shown in the following picture
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 3.2.6 ADC automatic injection mode requires scanning to be enabled

 

 

 

    

When using ADC auto-injection mode, scanning needs to be enabled, as follows:

 

  

3.3 TIM module

3.3.1 Channel3 of the general timer TIM2-TIM5 does not support the comparison output function

 

  

Channel3 of the MH2103A universal timer TIM2-TIM5 does not support the output 

comparison function, but only supports the input capture function.

 Solution: Select another channel of TIM2-TIM5, or select another channel of 
TIM for output use.
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  3.3.2 The BIF cannot clear when the time interval between two consecutive brakes  
      is less than one TIM clock cycle

 Problem description:

 

When the time interval between two consecutive brakes is less than one TIM 

clock cycle, there will be a BIF(brake interrupt mark) set 1, unable to 

clear 0 phenomenon.

 

  

 

 

Solution:

 

Method 1: Software configuration brake signal is normal input IO interrupt, do

 not use BIF and brake interrupt.

Method 2: Set 1 in the BIF to soft-reset TIM.

3.3.3 TIM did not reconfigure CNT for counting after the CNT value was modified by

 the software

 

 

Problem description:

 

➢  

In some cases, after the software changes the CNT value, TIM does not count 

the CNT reconfigured.

Case 1:

➢  

 

 

 

 

 

TIM is configured in monopulse mode with update interrupt enabled

Modify the CNT value in interrupt and enable TIM

 

➢  

Attention:

In monopulse mode, the TIM counters of the SXX32F103 and MH2103A automatically 

stop when the next update event UEV is generated.

Case 2:

➢ 

TIM is not configured with monopulse mode.

In interrupt, the software disables TIM, changes the CNT value, and enables 

TIM again.
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Root cause:

 

The software modification CNT takes effect only when CEN is enabled.

Solution:

➢  

 

If you need to manually modify the CNT value after an update event occurs
 when the CNT is configured in monopulse mode, enable TIM first.

➢  

   

If monopulse mode is not configured, do not turn off TIM when manually 
modifying the CNT value.

 3.3.4 TIMDMABurst function use precautions

 Problem description:

 

 

When the Advanced & General TIM configures DBL to be non-0, a DMA request is 
generated, and DMA carries data only once.
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Root cause:

The function mechanism of TIMDMABurst is different from SXX32F103.

For SXX32F103:

When the Advanced & General TIM configures DBL to non-0, a DMA request is 

generated and DMA carries (DBL+1) data

For MH2103C:
When the Advanced & General TIM configures DBL to be non-0, one DMA 
request is generated and one data is transferred by DMA

Solution:

 

The software can configure TIM to send different DMA request signals to 
different DMA channels at the same time, and each DMA channel carries a data 
to achieve the TIMDMABurst effect of SXX32F103.

3.4 CAN module

3.4.1 Precautions for configuring a filter in hibernation mode

 Problem description:

 

 

The CAN module first initializes the filter and then initializes the controller, 
resulting in the phenomenon that data can be sent but cannot be received. 

The code is as follows:

 

 

Root cause:

 

 

MH2103A When configuring the CAN filter, ensure that the CAN is in non-sleep mode.

Solution:

 To solve this problem, initialize the CAN controller and then configure the filter.
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 3.4.2 The sending timestamp function is different

 

 

 

Problem description:

Due to the different design, MH2103A uses CAN to send the timestamp, and the 

TIME[15:0] field in the CAN_TDTxR register is different from that in SXX32F103

 to fill the message location.

For SXX32F103:

TIME[7:0] as the seventh byte and TIME[15:8] as the eighth byte replace the 

data written to CAN_TDHxR[31:16] (DATA6[7:0] and DATA7[7:0]). 
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For MH2103A:

TIME[7:0] as the eighth byte and TIME[15:8] as the seventh byte replace the data

 written to CAN_TDHxR[31:16] (DATA6[7:0] and DATA7[7:0]).

 3.4.3 When TXFP is 1, the FIFO priority is different

 

 

Problem description:

Due to different designs, the TXFP is set to 1 for the MH2103A. When multiple 

packets are waiting to be sent, the priority of sending packets is different 

from that of the SXX32F103.

The initial CAN configuration is as follows: 
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The interface for sending packets can be defined as follows:

The filling sequence of the sent packets is as follows: 
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CAN packets are actually sent

For SXX32F103:
If the TXFP value is 1 and multiple packets are to be sent, the order of sending 
packets is determined by the order of requests.

 

 

 

 

    

The sequence of messages is as follows:

 

 

 

For MH2103A:

When the TXFP value is 1 and multiple packets are to be sent, the order 

of sending packets is determined by the priority of the mailbox number. 

Email priority: Email 0> Email 1> Email 2.

3.5 FLASH module

The sequence of messages is as follows:

 3.5.1 There is a probability Fault when calling the FLASH_EraseOptionBytes() 
interface to erase option bytes

Problem description: 

CAN channel Transmission 
direction

receive

receive

receive

ID number Frame type

Data frame

Data frame

Data frame

Frame format

Standard 
frame

Standard 
frame

Standard 
frame

Length Data

CAN channel Transmission 
direction

receive

ID number

receive

receive

Frame type

Data frame

Data frame

Data frame

Frame format

Standard 

Standard 
frame

frame

Standard 
frame

Length Data
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When the program uses the FLASH_EraseOptionBytes() interface 

to erase the option byte area, there is a probability that the

 HardFault_Handler exception will be interrupted.

Solution:

 

 

MH2103A modifies the FLASH_EraseOptionBytes() interface as follows:

Replace the following instructions with the SetStrt() interface:

FLASH->CR |= CR_OPTER_Set;

FLASH->CR |= CR_STRT_Set;

FLASH_WaitForLastOperation(EraseTimeout);

 The SetStrt() interface is shown in the following figure, which is implemented 
in mh32f10x_flash.c.
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3.6 USART module

3.6.1 Smart card mode has no clock output

 Problem description:

 

 

When only CLK is configured in smart card mode, there is no clock output. The 
configuration is as follows:

 

  

Root cause:

 

  

 

After the clock frequency division is configured and the smart card mode is 

enabled, set the transmit TE function to 1.

The clock output condition of the MH2103AUSART smart card mode is different from
 that of the SXX32F103, and is also controlled by the send enable TE.

Solution:

As shown in the picture below:
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  3.6.2 When DMA is used to send data, USARTTC flags are used to determine whether all
      data is sent. Precautions

 

 

Problem description:

 

When DMA is used to send data larger than 2Byte, the USARTTC flag is used 

to confirm whether the data is sent. For example:

➢  

 

USART1 is configured normally, and RE and TE are enabled. As shown in the 
following picture

➢ Configure and enable the DMA channel to carry data. As shown in the 
following picture
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➢    

 

➢   

 

 

 

 

After DMATC is set, determine the USARTTC flag. As shown in the following picture

Detect indicating signals and data sent by USARTTX pins. As shown in the following 
picture

 

For SXX32F103：

For MH2103A：

Solution:

 Before configuring DMA, disable TE. After DMA is configured, TE is enabled to 
send data. As shown in the following picture
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3.7 SPI module

3.7.1 As the Master, this section describes the precautions for sending and receiving data

 in full-duplex mode

 

  

Problem description:

 

When communicating with SPI as Master, the received data is abnormal.

For example:

➢   

 

The SPI is configured in Master two-wire full-duplex mode. As shown in the
 following picture

➢ Send and receive data according to the following figure. 
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MH2103A sends Data2 The received data is abnormal data.

Root cause:

 

 

The MH2103ASPI has a 16Byte receiving FIFO. The data received by Data1 is 

cached in the receiving FIFO, and the operation of reading the DR Once does not

 clear all the useless data in the FIFO, resulting in the data received by the 

subsequent sending Data2 is not the expected data.

Solution:
As a Master, the DR Is read every time the data is sent, ensuring that no 
residual data in the FIFO can be resolved.

As shown in the picture below:
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 3.7.2 If the SPE is closed in BUSY state, data may not be sent or received

 

 

Problem description:

 

 

When the SPI is operated, if the software does not determine the non-busy 

status of the SPE when it is turned off, data may fail to be sent and 

received. Operation as shown below:

The MH2103A can normally send 0xAA, but cannot send 0x55.

 

 

Root cause:

 

MH2103ASPI When the SPE device is in BUSY state, shutting down the SPE 
device takes effect when data is sent (when the SPE device is not in BUSY 
state), but ignoring the enabling action does not take effect.

 

 

Solution:

 

Before shutting down the SPE, check whether the SPE is in BUSY state. 

You can shut down the SPE only when the SPE is not BUSY.

3.7.3 Using DMA to transfer data configuration differences

 Problem description:

 When the SPI uses DMA to transmit data, the data received is incorrect.

 

 

Solution:

 

 

 

When the SPI uses DMA to transmit data, both the peripheral DAM and 

the DMA channel must be enabled/disabled.

As shown in the picture below:
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3.8 USB module

3.8.1 USB use precautions

 Problem description:

 

When USB is configured in Slave mode, the Host sends requests from 

different endpoints or from the same endpoint in different directions in a

 short period of time, and there is a probability of crash.
 

  

Root cause:

 

The update mechanism of EP_ID and DIR in USB_ISTR(Interrupt status 

register) of MH2103AUSB is different from that of SXX32F103.

 Solution:

 

 

Modify the CTR_LP() interface, as shown in the following figure. After 
modification, it is compatible with SXX32F103.
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3.9 DMA module

3.9.1 DMA usage precautions

 Problem description:

 

When data is being transferred by a Channel in the DMA module, modifying 

the CNT value (data transfer quantity) of another Channel may not take 

effect.
 

  

Root cause:

 The CNT(Data Transfer quantity) modification of the MH2103ADMAChannel takes
 effect under different conditions than that of the SXX32F103.

 

 

  

Solution:

  

The software prevents the DMA Channel from modifying the CNT value (the 

amount of data transferred) of another Channel while it is moving data.

3.10 IIC module

3.10.1 Send start bit & Stop bit as Master Note

 

 

Problem description:

 

 

 

 

 

    

 

As shown in the figure below, the MH2103C start Hold time (𝑡ℎ(𝑆𝑇𝐴))&stop Hold 

time(𝑡𝑆𝑈(𝑆𝑇𝑂))are different from SXX32F103.

When the peer end is an I/O analog Slave, check whether the peer end has 

requirements on 𝑡ℎ(𝑆𝑇𝐴)and 𝑡𝑆𝑈(𝑆𝑇𝑂).

 

For SXX32F103:

𝑡ℎ(𝑆𝑇𝐴) and 𝑡𝑆𝑈(𝑆𝑇𝑂)equals the high level time of the SCL.

For MH2103C：

In standard mode, 𝑡ℎ(𝑆𝑇𝐴)&𝑡𝑆𝑈(𝑆𝑇𝑂) equals (FREQ*4+8)*𝑇𝐴𝑃𝐵1。

In fast mode, 𝑡ℎ(𝑆𝑇𝐴)&𝑡𝑆𝑈(𝑆𝑇𝑂) equals (FREQ+8)*𝑇𝐴𝑃𝐵1。
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Root cause:

 

 

The design is different.

Solution:

 

  

If you have requirements for 𝑡ℎ(𝑆𝑇𝐴) and 𝑡𝑆𝑈(𝑆𝑇𝑂) time, you can adjust the time
 by modifying FREQ or modifying APB1CLK.

 

 

 

4. ISP, emulator, offline burner use precautions

4.1 ISP tool

 

 

FlyMcu

MH2103A supports the ISP tools commonly used in the market today.

The programmer includes STMFlashLoader, FlyMcu, and STM32CubeProgrammer 

and so on.

STMFlashLoader:

： 
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STM32CubeProgrammer：

 MH2103A does not support mcuisp V0.993.
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4.2 Emulator

 

Emulators supported by MH2103A include ST-LINKV2, JLINK, ARM Emulator, etc.

The MH2103A does not support ST-LINKV3.

4.2.1 Precautions for using Keil.SXX32F1xx_DFP.2.3.0 or later pack

 

 

 

Problem description:

When using ULINK2 or CMSIS-DAP emulator and using pack package Keil.SXX32F1xx

_DFP.2.3.0 or later (including version 2.3.0), the program cannot be 

downloaded. The following information is displayed during the download.

 

 

Solution:

Deselect the enable option in pack, as shown in the following figure. 
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4.3 The downloader

 

 

 

At present, there are many downloaders on the market, and the following lists 

the precautions for the use of offline downloaders: MH2103A fully supported 

downloaders: 金雕脱机下载器( Jindiaooffline downloaders )

 The MH2103A does not support SmartPRO T9000-PLUS and XELTEKSUPERPRO 6100N.
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 4.3.1 The chip is burned abnormally in the read/write protection state

 Problem description:

 

When the chip equipped with read/write protection is burned by using the 

off-line burner such as positive atom MINI and positive atom P100, the 

burning failure occurs.
 

 

 

Solution:

 

After the failure, power on or off the MCU again or Reset the external 
reset. Burn again to burn successfully.
Note: If the chip is empty, using the above burner, there will be no 
burning failure problem.

4.3.2  Failed to burn using the WizPro200ST8 programmer

 Problem description:

 The burning failure occurred with the WizPro200ST8 programmer.

 Solution:

Disconnect the Reset pin and chip of WizPro200ST8 programmer; Only 

connected VDD, SWCLK, SWDIO can be burned normally.
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 Historical version

 Edition  Alter  Time

1.00   Initial version

1.01   
Added notes related to system functions, FLASH, 

USART, SPI/IIS

1.02    Added SPI related precautions

1.03   Added ADC and TIM related notes

1.04   
Added precautions for non-32bit alignment access

 to the APB bus

1.05   Added Precautions for interrupt controller

1.06   Added notes for different modes of dual ADCs

1.07   Added notes for ISP, emulator, and downloader

1.08   Added different model labels

1.09     Added the precautions for hardware migration

1.10   Add precautions for the use of system 
modules, CAN and DMA

1.11   Added TIM, IIC use precautions
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