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Introduction  
This document takes AT32F403A as an example to introduces how to use AT32 TMR and DMA 
to update PWM duty cycle dynamically.  

This sample code use TMR4 update event to trigger DMA1 to transmit data to TMR4 channel 2 
data register (TMRx_C2DT), so that to dynamically output PWM waveforms with different duty 
cycles in the TMR4 channel 2 (PB7).  
 

Note: This document is written based on V2.X.X version of BSP software developed by ARTERY. For other 
versions, users need to pay attention to their differences in use. 

 
 
 
 
Applicable products: 

Part number  ARTERY AT32 family 

 
List of peripherals: 

Main peripherals  
TIMER 

DMA 
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 Application method 

 Hardware requirements 

1) AT-START-F403A V1.x evaluation board; 

2) Logic analyzer or oscilloscope 

Figure 1. AT-START-F403A V1.0 evaluation board 

 

 

 Software requirements 

1) This demo uses AT32F403A, and the BSP version is 

AT32F403A_407_Firmware_Library_V2.0.6. 

2) TMR configuration: 

 Configure the TMR4 channel 2(PB7) to generate PWM waveforms. 

 Configure DMA1 and set channel 7 (TMR4 update event) for request mapping; transmit 

different duty cycles in the memory to the TMR4 channel 2 data register (TMRx_C2DT) to 

update the duty cycle dynamically.  

3) Modify the “src_buffer[]” array in main.c to set the required duty cycle; the array length is 

calculated by software automatically.  

4) Note: All of projects are built based on Keil 5. For the need to run in other compiling 

environments, user can make simple adjustments according to 

AT32xxx_Firmware_Library_V2.x.x\project\at_start_xxx\templates. 
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 Example of application 

1) Hardware connection: Connect PB7(TMR4_CH2) to logic analyzer or oscilloscope; 

2) Open \SourceCode\SC0069_SourceCode_V2.0.0\utilities\SC0069_Demo\mdk_v5\Duty.uvprojx 

then compile and download to the evaluation board;  

3) Capture the PB7 waveform and verify the effect. In normal operation, TMR4_CH2 (PB7) outputs 

the PWM waveform with corresponding duty cycle according to the variables in “uint16_t 

src_buffer[] = {10,20,30,40,50,60,70,80,90,10,20,30,40,50,60,70,80,90};”. The PWM waveform 

in this Demo is shown in Figure 2. 

Figure 2. LA captures waveform 

 

 

 

Width: +330ns 
Period: +410ns 

Frequency: 244 MHz 
Duty cycle: 80.49% 
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 Revision history 

Table 1. Document revision history 

Date  Version  Revision note  

2022.01.25 2.0.0 Initial release. 
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Purchasers are solely responsible for the selection and use of ARTERY’s products and services, and ARTERY assumes no liability 

whatsoever relating to the choice, selection or use of the ARTERY products and services described herein 

No license, express or implied, to any intellectual property rights is granted under this document. If any part of this document deals with any 

third party products or services, it shall not be deemed a license granted by ARTERY for the use of such third party products or services, or 

any intellectual property contained therein, or considered as a warranty regarding the use in any manner of such third party products or 

services or any intellectual property contained therein. 

Unless otherwise specified in ARTERY’s terms and conditions of sale, ARTERY provides no warranties, express or implied, regarding the 

use and/or sale of ARTERY products, including but not limited to any implied warranties of merchantability, fitness for a particular purpose 

(and their equivalents under the laws of any jurisdiction), or infringement on any patent, copyright or other intellectual property right. 

Purchasers hereby agree that ARTERY’s products are not designed or authorized for use in: (A) any application with special requirements 

of safety such as life support and active implantable device, or system with functional safety requirements; (B) any aircraft application; (C) 

any aerospace application or environment; (D) any weapon application, and/or (E) or other uses where the failure of the device or product 

could result in personal injury, death, property damage. Purchasers’ unauthorized use of them in the aforementioned applications, even if 

with a written notice, is solely at purchasers’ risk, and Purchasers are solely responsible for meeting all legal and regulatory requirements in 

such use. 

Resale of ARTERY products with provisions different from the statements and/or technical characteristics stated in this document shall 

immediately void any warranty grant by ARTERY for ARTERY’s products or services described herein and shall not create or expand any 

liability of ARTERY in any manner whatsoever.  
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