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FAQ0018 

Frequently Asked Questions 

Suggestions on non-5V tolerant pin input 

Questions:  

What will happen if the input voltage of non-5V tolerant pin is greater than VDD + 0.3V? 

Answer：Two problems caused as follows: 

1. Such high voltage will raise VDD/VDDA via internal path of the chip, and also disturb other ADC through 

ADC channels to input signal sources, resulting in inaccurate sampling results by any ADC channel. 
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2. This high voltage will interfere with the HSE in the 64-pin and 48-pin devices, causing it to fail to vibrate or 

stop after vibrating. 
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In the light of above analysis, any external device whose output voltage exceeds VDD+0.3V cannot be 

directly connected to the non-5V tolerant pin. In this way, it is recommended that the output signal source 

of such device should be divided by a resistor divider circuit to below VDD before connecting to non-5V 

tolerant pin, so as to avoid the issues mentioned. 

AT32F403 embeds a pull-down resistor (RPD). The signal source is connected to an external resistor 

(RIN) before connecting itself to the non-5V tolerant pin, plus the pull-down resistor enabled by software, 

which forms the simplest resistor divider circuit. 
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Considering the possible difference in the pull-down resistor value, the following two conditions should be 

satisfied when selecting RIN: 

(1) Calculated based on the maximum PRD, VPIN needs to be lower than VDD after voltage division; 

(2) Calculated based on the minimum PRD, VPIN needs to be greater than the minimum VIN after voltage 

division. 

Symbol Parameter Min Typical Max Unit 

RPD Weak pull-down equivalent resistor 70 90 120 kΩ 

VIN Standard I/O input high level voltage 0.31 * VDD + 0.8 - VDD + 0.3 V 

For example: 

If VDD=3.3V, VIN=3.8V, RIN=30 kΩ can be selected. 

(1) 3.8 x 120/ (30+120) =3.04V, less than 3.3V; 

(2) 3.8 x 70/ (30+70) =2.66V, greater than 0.31 x 3.3 +0.8=1.823V. 

The above conditions are followed to prevent the non-5V tolerant pin from withstanding voltage greater 

than VDD+0.3V, and the high output of device, after being divided, can still be recognized by the pin as 

high. 

 

Type: MCU 

Applicable products: AT32F403 

Main function: GPIO 

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. 

Purchasers hereby agrees that Artery’s products are not authorized for use as, and purchasers shall not integrate, promote, sell or otherwise 

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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