
 AT32F421 CMP Application Note 

2022.12.27 1 Ver 2.0.1 

AN0070 

Application Note 

AT32F421 CMP Application Note 

 

Introduction 
This application note introduces how to use the comparator (CMP) of AT32F421xx MCUs. 
AT32F421 embeds an ultra-low-power comparator that can be used as an independent device (I/O 
interfaces available) and work with other timers.  

 

References:  
 AT32F421_Firmware_Library_V2.x.x\project\at_start_f421\examples\cmp 
 Comparator section in RM_AT32F421 
 

Note: The corresponding code in this application note is developed on the basis of V2.x.x BSP provided by 
Artery. For other versions of BSP, please pay attention to the differences in usage.  

 

 

 

 

Applicable products: 

Part number AT32F421xx 
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 CMP features  

 Programmable hysteresis level 

 Timer output as comparator blanking source 

 Programmable output polarity 

 Programmable output speed  

 Selectable positive/negative input sources 

— I/O pins 

— Internal reference voltage and three divider values (1/4, 1/2, 3/4) 

 Output redirectioning 

— General-purpose I/O 

— Timer brake input TMRx_BRK 

— Timer input capture TMR_CH 

— Timer compare output reference value clear TMR_CH_CLR 

 Wake up device from low-power mode through EXINT interrupts 

 

CMP can be used for various purposes, including 

 Wakeup from low-power mode triggered by analog signal 

 Analog signal conditioning  

 Work together with timer PWM output to form a cycle-by-cycle current control loop  
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 Function overview  

 

 CMP block diagram 

Figure 1. Block diagram of comparator 

 

 

 Hysteresis  

The hysteresis feature can be selected through the CMPHYST[1:0] bit in the CMP_CTRLSTS 

register. This is used to avoid fake signal caused by noise. Hysteresis can be disabled if not 

needed.  

Figure 2. Comparator hysteresis 
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 Output blanking  

The CMPBLANKING[2:0] bit of the CMP_CTRLSTS register is used to select the sources of the 

comparator blanking window. This feature can be used to prevent the generation of peak current at 

the start of the PVM.  

Figure 3. Comparator output blanking  

 

 Glitch filter 

The interference filter can be used to filter glitches and noise. 

The sensitivity of the filter is controlled by the H_PULSE_CNT and L_PULSE_CNT bits. The 

sensitivity of the filter affects the number of the same consecutive sampling. The level change of a 

certain signal would not be regarded as valid before the consecutive sampling is detected on the 

filter input. Figure 4 shows the timing diagram when H_PULSE_CNT=2 and L_PULSE_CNT =1. 

Figure 4. Glitch filter timing  
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Note: The glitch filter requires a clock for data sampling, and the comparator clock is disabled in Deepsleep mode. 

Therefore, to enable the comparator to work in Deepsleep mode, please disable the glitch filter (set GFE=0 in the 

G_FILTER_EN register) before entering Deepsleep mode.  

 

 CMP interrupt 

The comparator output is connected to the external interrupt/event controller to generate an 

interrupt or event. This mechanism also can be used to exit low-power mode. 

The comparator output is input to the EXINT_21 line to generate an interrupt or event. 
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 Example of application  

This section mainly introduces examples of CMP application, including  

 Output blanking  

 Glitch filter  

 Wakeup from Deepsleep mode  

The three examples demonstrate the CMP application and introduce how the CMP work with timers 

and other peripherals. The project codes of these three examples are available from 

AT32F421_Firmware_Library_V2.x.x\project\at_start_f421\examples\cmp, named “blanking”, 

“glitch_filter” and “deep_sleep_mode”, respectively. 

 

Note: All projects are built around keil 5. If users want to use them in other compiling environments, please 

refer to AT32xxx_Firmware_Library_V2.x.x\project\at_start_xxx\templates (such as IAR6/7, keil 4/5) for a simple 

change. 

 

 Output blanking  

First, select a TMR_CHx from TMR1/3/15 to be the comparator blanking window by setting the 

CMPBLANKING bit in the CMP_CTRLSTS register. When the CMPBLANKING bit is set to non-

zero value, the blanking window source is set. For example, select TMR1_CH1 output compare 

PWM mode 1 as a blinking window source and the external input 100 kHz square wave to simulate 

CMP non-inverting input, then the waveform can be obtained, as shown below.  

Figure 5. Output blanking waveform 

 

 

 Glitch filter  

The TMR is used to test the glitch filter feature. For example, use TMR1 PWM mode to simulate 

CMP non-inverting input signal, and then filter the CMP output waveform. Configure as follows:  

 Set TMR1_CH1 to be PWM mode 2, frequency of 468.7KHz, cycle of 2.1333us and duty cycle 

of 50% 

 CMP configuration: H_PULSE_CNT=63 and L_PULSE_CNT =0 (64 x PCLK cycles of high 

level are filtered)  

 Connect TMR1_CH1(PA8) to CMP_NINV(PA1) 

When the frequency is 120 mHz, each PCLK cycle is 8.33ns, and therefore 64 x PCLK cycles 

=533.33ns; the period of CMP high level before filtering is 1066.66ns, and the duty cycle of CMP 

high level after filtering is halved to be 25%. These are theoretical values, and practical test may 
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have errors due to CMP output offset. In case of no filter, the period of actual CMP output high level 

is 26ns longer than that of the input, and the offset increases up to 26ns with the increase of 

frequency. The measured waveform is shown below. 

Figure 6. Glitch filter waveform 

 

 

 Wakeup from Deepsleep mode 

CMP has the following features:  

 CMP polarity selection and output port redirectioning are independent from PCLK  

 CMP output can be connected to EXINT_21 line 

By using the above two features, MCU can wake up from Deepsleep mode after enabling CMP and 

setting EXINT_21 line as the interrupt/event mode. Note that the system clock should be configured 

after exiting Deepsleep mode. For details, refer to the example available in BSP. 

Figure 7. Wakeup from Deepsleep mode  
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 Revision history 

Table 1. Document revision history 

Date  Version  Revision note 

2021.11.30 2.0.0 Initial release. 

2022.12.27 2.0.1 Modified picture format.  
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