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FAQ0051 

Frequently Asked Questions 

How to improve the efficiency of reading Flash in NZW area? 

Questions:  

For AT32F403, AT32F413, AT32F403A and AT32F407, when code runs beyond the zero-wait area and the 
clock is lower than 72 MHz, the efficiency of reading Flash memory will be reduced. In this case, how to 
quickly modify the program to improve the speed rate of reading Flash without changing peripheral clocks? 
 

Answer： 

With the user’s peripheral clocks unchanged, follow the instructions below to make slight modification on the 

program: 

Increase the max frequency to an integer multiple of the original one, adjust the APB1PSC[2: 0] and 

APB2PSC[2: 0] to ensure that APB1 and APB2 bus clocks maintain their respective original value; if 

necessary, the prescaler DIV register of the TMR is also adjusted. 

 

Example: 

1. If the user’s original MCU max frequency is working at 72 MHz, APB1=36MHz,APB2=72MHz:  

2. Increase PLL max frequency to 72X2=144MHz; 
 
  /*  PLL configuration: PLLCLK = HSE * 18 = 144 MHz */ 

      RCC->CFG|=(uint32_t)(RCC_CFG_PLLRC_HSE|RCC_CFG_PLLMULT18| RCC_CFG_PLLRANGE_GT72MHZ); 

      or 

      RCC->CFG &0x1FC0FFFF; 

RCC->CFG|=( 0x00010000 | 0x20040000 |0x80000000); 

 
3. Modify APB1 and APB2 clock division to maintain their respective clock frequency before change; 
 

RCC_APB1CLKConfig(RCC_AHBCLK_Div4) ;  //APB1 is kept at 36MHz 

RCC_APB2CLKConfig(RCC_AHBCLK_Div2);  //APB2 is kept at 72MHz 

or 

APB1： 

RCC->CFG&=~ 0x00000700; 

RCC->CFG|= 0x00000500; 

APB2: 

RCC->CFG&=~0x00003800; 

RCC->CFG|=0x00000400<<3; 

 
4. When APB division factor is equal to 1, the timer clock frequency is equal to APB clock frequency;  

When APB division factory is not equal to 1, the timer clock frequency is equal to APB clock frequency X 2; 
 
Before change, APB1=36 MHz, the prescaler is 2, then the timer clock frequency on APB1 is 72 MHz; 
After change, the prescaler is 4, the timer clock frequency is still 72 MHz, and so the timer clock division 
on APB1 does not need change. 
 
Before change, APB2=72 MHz, the prescaler is 1, the timer clock frequency on APB2 is 72 MHz; after 
change, the prescaler is 2, the timer clock frequency is changed to 144 MHz, so the timer clock division on 
APB2 is equal to the original value x 2. 
 

5. Based on above, the speed rate of code is increased from 72*0.4=28.8Mbyte/s to 144*0.4=57.6Mbyte/s. 
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Type: MCU 

Applicable products: AT32F403, AT32F413, AT32F407, AT32F403A 

Main function: Flash 

Minor function: Timer 
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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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