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How to improve ADC accuracy

FAQ0026

Frequently Asked Questions

How to improve ADC accuracy in case of overlarge internal resistance

Questions:

How to improve ADC accuracy in case of over-large internal impedance of ADC input source?

Answer:

In user applications, if the input impedance of input source is too large or does not match the recommended
one, ADC conversion accuracy would be reduced.

Taking AT32F403 as an example here, the internal impedance of input source for ADC is recommended

below:
ADC CLK = 14MHz
Sampling clocks Sampling time (us) The desired input source internal
resistance <= recommended one (kQ)
1.5 0.1 0.2
75 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
715 5.11 11
239.5 17.11 32
ADC CLK = 28MHz
Sampling clocks Sampling time (us) The desired input source internal
resistance <= recommended one (kQ)
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
715 2.55 5.0
239.5 8.55 19
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To improve ADC conversion precision, the following steps are recommended:

Increasing the sampling time will help solve the problem of low ADC conversion accuracy caused by
insufficient sampling time. For example, assuming that the 1.5 CLK sampling time used produces poor ADC
conversion accuracy, this issue can be solved by a gradual increase in CLK cycles (7.5-13.5-28.5-41.5-
55.5 CLK), in case this condition permitted.

Connect a capacitance of 330pF-0.1uF to the input I/O of ADC in parallel, so as to pre-sample signals

If the sampling signal is lower than Vpp4/2 (Vrgr/2), then insert a sampling operation on the internal
Vrer/2 before sampling a target signal. This helps discharge the sampling capacitance inside ADC to the
desired voltage before starting the sampling operation on the target signal.

Software sampling: ignore or discard the first ADC sample value, and use the second value instead, or
conduct median filtering. This operation can help avoid a certain ADC channel value to be too large or too
small because it has not enough time to discharge voltage during multiple-channel switching in the case of
over-large input source internal impedance.

Special attention paid to ADC 1/O: the input voltage on all I/O ports shared with ADC must not exceed
Vopa (MCU operating voltage)+0.3V; if this happens, it is recommended to reduce the voltage to the
specified range with a resistive divider.

Add time interval between two consecutive samplings.

Type: MCU application

Applicable products: AT32 series
Main function: ADC

Minor function: None
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IMPORTANT NOTICE — PLEASE READ CAREFULLY

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 grant 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 whatsoever 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 of any patent, copyright or other intellectual property right.

Purchasers hereby agrees 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 air craft application; (C)
any automotive application or environment; (D) any space application or environment, and/or (E) any weapon application. Purchasers’
unauthorized use of them in the aforementioned applications, even if with a written notice, is solely at purchasers’ risk, and is solely

responsible for meeting all legal and regulatory requirement in such use.

Resale of ARTERY products with provisions different from the statements and/or technical features stated in this document shall
immediately void any warranty grant by ARTERY for ARTERY products or services described herein and shall not create or expand in any

manner whatsoever, any liability of ARTERY.
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