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FAQ0026 

Frequently Asked Questions 

How to improve ADC accuracy? 

Questions:  

How to improve ADC accuracy in the case of ADC input resistance mismatch?  
 

Answer： 

 
If the input resistance of input source in user application does not match the recommended value, that is, its 
internal resistance is so large that ADC conversion value is not accurate. 
 
Taking AT32F403 as an example, the internal resistance of input source is recommended by ADC as follows: 
 
ADC clk=14 MHz 

Number of sampling clock Time of sampling clock Required internal resistance <= recommended value (kΩ) 

1.5 0.11 0.2 

7.5 0.54 1.0 

13.5 0.96 2.0 

28.5 2.04 4.2 

41.5 2.96 6.0 

55.5 3.96 8.5 

71.5 5.11 11 

239.5 17.11 32 

    
ADC clk=28 MHz 

Number of sampling Sampling time Required internal resistance <= recommended value (kΩ) 

1.5 0.05 0.1 

7.5 0.27 0.4 

13.5 0.48 0.9 

28.5 1.02 2.1 

41.5 1.48 3.0 

55.5 1.98 4.0 

71.5 2.55 5.0 

239.5 8.55 19 
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To improve ADC accuracy, we recommend the following: 

1. Increase the sampling time to eliminate poor conversion accuracy due to insufficient sampling time, for 

example, if you are using the sampling time of 1.5 CLK and find that ADC conversion is not accurate, you 

can try to increase sampling time step by step, if the project permits, in the sequence of 7.5-13.5-28.5-

41.5-55.5 clk, until the desired results are met.  

2.  Connect a capacitor 330pF-0.1uF in parallel at I/O port of ADC to pre-sample signal. 

3. If the sampling signal is lower than VDDA/2(or VREF/2), you can try to first sample internal Vrefint 1.2V 

before sampling. This operation can ensure that the sampling capacitor inside ADC is discharged to a 

desired voltage before sampling the target signal. 

4. Sampling software mode: Abdon the first ADC sampling value, instead, uses the second or sort median 

filtering to avoid to obtain inaccurate ADC conversion value, too large or too small, due to the fact that the 

voltage of the previous channel is too late to discharge during different channels switch when the internal 

resistance of input source is too large. 

Notes on ADC I/O: The input voltage of I/Os used by ADCs cannot exceed VDDA (MCU operating voltage) 

+0.3V, otherwise, it is recommended that the user reduces the voltage to a normal range through a divider 

resistor. 

5. Increase each sampling interval. 

 

Type: MCU 

Applicable products: AT32F403, AT32F413, AT32F415, AT32F403A 

Main function: ADC 

Minor function: None 
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IMPORTANT NOTICE – PLEASE READ CAREFULLY 

Purchasers understand and agree that purchasers are solely responsible for the selection and use of Artery’s products and services. 

Artery’s products and services are provided “AS IS” and Artery provides no warranties express, implied or statutory, including, without 

limitation, any implied warranties of merchantability, satisfactory quality, non-infringement, or fitness for a particular purpose with respect to 

the Artery’s products and services. 

Notwithstanding anything to the contrary, purchasers acquires no right, title or interest in any Artery’s products and services or any intellectual 

property rights embodied therein. In no event shall Artery’s products and services provided be construed as (a) granting purchasers, expressly 

or by implication, estoppel or otherwise, a license to use third party’s products and services; or (b) licensing the third parties’ intellectual 

property rights; or (c) warranting the third party’s products and services and its intellectual property rights. 
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transfer any Artery’s product to any customer or end user for use as critical components in (a) any medical, life saving or life support device 

or system, or (b) any safety device or system in any automotive application and mechanism (including but not limited to automotive brake or 

airbag systems), or (c) any nuclear facilities, or (d) any air traffic control device, application or system, or (e) any weapons device, application 

or system, or (f) any other device, application or system where it is reasonably foreseeable that failure of the Artery’s products as used in 

such device, application or system would lead to death, bodily injury or catastrophic property damage. 
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