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 Introduction and Document Description Rules 

 Introduction 

This User Manual provides application developers with all the information about 

how to use MCU (micro-controller) system architecture, memory and 

peripherals. 

For information about ArmÈ CortexÈ-M3 core, please refer to ArmÈ CortexÈ-M3 

Technical Reference Manual; please refer to the corresponding datasheet for 

detailed data such as model information, dimension and electrical 

characteristics of the device; for all MCU series models, please refer to the 

corresponding data manual for memory mapping, peripheral existence and their 

number. 

It is hereby declared that Geehy Semiconductor Co., Ltd., hereinafter refer to as 

"Geehy". 

 Document Description Rules 

1.2.1 "Register Functional Description" Rules 

 Control (CTRL) registers are all "set 1 and clear 0 by software", unless 

otherwise specified. 

 The control registers are usually followed by verb abbreviations to make 

a distinction. The verbs can be: EN-Enable, CFG-Configure, D-Disable, 

SET-Setup and SEL-Select 

 The state register abbreviation is usually followed by FLG to make a 

difference. 

 The value and data registers usually include V, VALUE, D and DATA, 

which are not followed by verbs, such as: xxPSC and CNT. 

1.2.2 Full Name and Abbreviation Description of Terms 

Table 1 Abbreviation and Description of R/W Modes 

R/W mode Description Abbreviation 

read/write Software can read and write this bit. R/W 

read-only  Software can only read this bit. R 

write-only  
Software can only write this bit, and after reading this bit, the reset 

value will be returned. 
W 

read/clear  
The software can read this bit and clear it by writing 1. Writing 0 

has no effect on this bit. 
RC_W1 

read/clear 
The software can read this bit and clear it by writing 0. Writing 1 

has no effect on this bit. 
RC_W0 
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R/W mode Description Abbreviation 

read/clear by read 
The software can read this bit and reading this bit will 

automatically clear it to 0, and writing this bit is invalid. 
RC_R 

read/set 
The software can read and set this bit, and writing 0 has no effect 

on this bit. 
R/S 

read-only write 

trigger 

The software can read this bit and writing 0 or 1 can trigger an 

event but has no effect on the value of this bit. 
RT_W 

toggle 
The software can flip this bit only by writing 1 and writing 0 has no 

effect on this bit. 
T 

Table 2 Functional Description and Full Name and Abbreviation of Terms of Commonly 

Used Registers 

Full name in English English abbreviation 

Enable EN 

Disable D 

Clear CLR 

Select SEL 

Configure CFG 

Contrl CTRL 

Controller C 

Reset RST 

Stop STOP 

Set SET 

Load LD 

Calibration CAL 

Initialize INIT 

Error ERR 

Status STS 

Ready RDY 

Software SW 

Hardware HW 

Source SRC 

System SYS 

Peripheral PER 

Address ADDR 

Direction DIR 
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Full name in English English abbreviation 

Clock CLK 

Input I 

Output O 

Interrupt INT 

Data DATA 

Size SIZE 

Divider DIV 

Prescaler PSC 

Multiplier MUL 

Period PRD 

Table 3 Full Name and Abbreviation of Modules 

Full name in English English abbreviation 

External Memory Controller EMMC 

Static Memory Controller SMC 

Dynamic Memory Controller DMC 

Reset and Clock Management Unit RCM 

Power Management Unit PMU 

Backup Register BAKPR 

Nested Vector Interrupt Controller NVIC 

External Interrupt /Event Controller EINT 

Direct Memory Access DMA 

Debug MCU DBG MCU 

General-Purpose Input Output Pin GPIO 

Alternate Function Input Output Pin AFIO 

Timer TMR 

Watchdog Timer WDT 

Independent Watchdog Timer IWDT 

Windows Watchdog Timer WWDT 

Real-Time Clock RTC 

Universal Synchronous Asynchronous Receiver 

Transmitter 
USART 

Inter-Integrated Circuit Interface I2C 

Serial Peripheral Interface SPI 
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Full name in English English abbreviation 

Inter-IC Sound Interface I2S 

Quad Serial Peripheral Interface QSPI 

Controller Area Network CAN 

Secure Digital Input and Output SDIO 

Universal Serial Bus Full-Speed Device USBD 

Analog-to-Digital Converter ADC 

Digital-to-Analog Converter DAC 

Cyclic Redundancy Check Calculation Unit CRC 

Float Point Unit FPU 

  



 

www.geehy.com                                                                     Page11 

 System Architecture 

 Full Name and Abbreviation Description of Terms 

Table 4 Full Name and Abbreviation Description of Terms 

Full name in English English abbreviation 

Advanced High-Performance Bus AHB 

Advanced Peripheral Bus APB 

 System Architecture Block Diagram 

The main system consists of four driving units and four passive units. The four 

driving units are DCode bus (D-bus), system bus (S-bus), general DMA1 and 

DMA2, which are connected to the core of ArmÈ CortexÈ-M3. The four passive 

units are internal SRAM, internal flash memory, EMMC and bridge from AHB to 

APB (AHB/APBx). AHB/APBx connects all APB devices. 

These are connected through a multi-level AHB bus architecture, as shown in 

the figure below: 
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Figure 1 APM32A103xET7 System Architecture Block Diagram 
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Note: 

(1) USBD1/2 use the same pin and address, so these two USBDs cannot be used at the same 

time, that is, only one USBD can be used at the same time. 
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Table 5 Bus Name 

Name Instruction 

ICode Bus 
Connect the instruction bus of ArmÈ CortexÈ-M3 core and the flash instruction 

interface. Used for prefetched instructions. 

DCode Bus 
Connect the DCode bus of ArmÈ CortexÈ-M3 core and the data interface of flash 

memory. Used for constants loading and access debugging. 

System bus 
Connect the system bus (peripheral bus) of ArmÈ CortexÈ-M3 core and the bus 

matrix. 

DMA bus Connect AHB master control interface of DMA and the bus matrix. 

Bus matrix 

Coordinate the access to the core and DMA; coordinate the access of CPU's DCode 

and DMA to SRAM, Flash and peripherals. AHB peripheral is connected with the 

system bus through the bus matrix and is allowed to access DMA. 

AHB/APB 

bridge 

The two bridges provide a synchronous connection between AHB and the two APB 

buses. The maximum operating speed of APB1 and APB2 is different. 

The non-32-bit access to APB register will be converted into 32 bits automatically. 

 Memory Mapping 

The memory mapping address is totally 4GB address. The assigned addresses 

include the core (including core peripherals), on-chip Flash (including main 

memory area, system memory area and option bytes), on-chip SRAM, EMMC 

and bus peripherals (including AHB and APB peripherals). Please refer to the 

data manual of the corresponding model for specific information of various 

addresses. 

2.3.1 Embedded SRAM 

Built-in static SRAM. It can access by byte, half word (16 bits) or full word (32 

bits). The start address of SRAM is 0x2000 0000. 

2.3.2 Bit band 

ArmÈ CortexÈ-M3 memory is mapped with two bit-band areas, and it maps each 

word in the alias memory area to one bit in the bit-band memory. Write a word to 

the alias memory and there will be the same effect as the read-change-write 

operation on the target of the bit-band area. Both peripheral register and SRAM 

are mapped into one bit band area, and it is allowed to perform single bit-band 

write and read operations. 

The following gives a mapping formula: 

bit_word_addr=bit_band_base+̂byte_offsetĬ32̃+̂ bit_numberĬ4̃ 

Please see ArmÈ CortexÈ-M3 Technical Reference Manual for details 

 Startup Configuration 

Since the CPU of ArmÈ CortexÈ-M3 core obtains reset vector from ICode Bus 
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(instruction bus), the startup can only start from the code area, and the typical is 

Flash memory boot. However, APM32A103 MCU series realizes a special 

mechanism. By configuring the BOOT[1:0] pin parameters, there are three 

different startup modes, namely, the system can not only start from Flash 

memory or system memory, but also start from the built-in SRAM. The memory 

selected as the start zone is determined by the selected startup mode. 

Table 6 Startup Mode Configuration and Access Mode 

Startup mode selection pin Startup 

mode 
Access mode 

BOOT1 BOOT0 

X 0 

Main flash 

memory 

̂Flash̃ 

The main flash memory is mapped to the boot space, 

but it can still be accessed at its original address, that 

is, the contents of the flash memory can be accessed 

in two address areas. 

0 1 
System 

memory 

The system memory is mapped to the boot space 

(0x0000 0000), but it can still be accessed at its 

original address. 

1 1 
Built-in 

SRAM 
SRAM can be accessed only at the starting address. 

Note: 

(1) The boot space address is 0x0000 0000 

(2) The original address of Flash is 0x0800 0000 

(3) The original address of system memory is 0x1FFF F000 

(4) The starting address of SRAM is 0x2000 0000 

The user can select the startup mode after reset by setting the states of BOOT1 and BOOT0 pins. 

BOOT pin should keep the user's required startup configuration in standby mode. When exiting from the 

standby mode, the value of boot pin will be latched. 

If you choose to start from built-in SRAM, you must use NVIC's exception table and offset register to 

remap the vector table to SRAM when writing the application code. 

Embedded startup program 

The embedded startup program is written on the production line by Geehy and 

stored in the system memory area; the Flash memory can be reprogrammed by 

using USRAT1 or USRAT2(remapped) to enable the startup program.  
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 FLASH Memory 

This chapter mainly introduces the storage structure, read, erase, write, 

read/write protection, unlock/lock characteristics of Flash, and the involved 

register functional description. 

 Full Name and Abbreviation Description of Terms 

Table 7 Full Name and Abbreviation Description of Terms 

Full name in English English abbreviation 

Flash Memory Controller FMC 

 Main Characteristics 

 Flash memory structure 

 ̧ Contain main memory area and information block 

 ̧ The capacity of main memory area is up to 512KB 

 ̧ The information block is divided into system memory area and option 

byte 

 ̧ The capacity of the system memory area is 2KB, for storing 

BootLoader program, 96-bit unique UID, and main memory area 

capacity information 

 ̧ The capacity of the option byte area is 16Bytes 

 Functional Description 

 ̧ Read Flash 

 ̧ Page/Card erase Flash 

 ̧ Write Flash 

 ̧ Read/Write protection Flash 

 ̧ Configure option bytes 

 Flash Memory Structure 

Table 8 Flash Memory Structure of APM32A103xET7 Series Products 

Block Name Address range Size (byte) 

Main memory block Page 0 0x0800 0000ï0x0800 07FF 2K 

Main memory block Page 1 0x0800 0800ï0x0800 0FFF 2K 

Main memory block Page 2 0x0800 1000ï0x0800 17FF 2K 

Main memory block Page 3 0x0800 1800ï0x0800 1FFF 2K 

Main memory block é é é 

Main memory block Page 255 0x0807 F800ï0x0807 FFFF 2K 
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Block Name Address range Size (byte) 

Information block System memory area 0x1FFF F000ï0x1FFF F7FF 2K 

Information block Option byte 0x1FFF F800ï0x1FFF F80F 16 

 Flash Memroy Functional Description 

Describe the operation of main memory and information block (including system 

memory area and option byte), including read, write, erase and read/write 

protection. 

Reading Flash includes main memory block and information block, while the 

erase, write, read/write are introduced separately; the system memory area has 

been written before the product leaves the factory and cannot be modified by 

the user. The erase, write, and read/write protection of the module will not be 

introduced. 

3.4.1 Read Flash 

Flash memory can be directly addressed, and reading Flash is affected by the 

following configuration: 

Wait cycle 

Different wait cycles should be configured for different system clocks: 

 ̧ 0 wait cycle: 0<system clockÒ24MHz 

 ̧ 1 wait cycle: 24MHz<system clockÒ48MHz 

 ̧ 2 wait cycles: 48MHz<system clockÒ72MHz 

 ̧ 3 wait cycles: 72MHz<system clockÒ96MHz 

 ̧ 4 wait cycles: 96MHz<system clockÒ120MHz 

Prefetch buffer 

It can improve the reading speed and every time it is reset, the prefetch buffer 

will be automatically opened. Only the system clock and AHB clock consistent 

and system clock less than 24 MHZ to configure open or closed. 

Half-cycle access 

When the power consumption needs to be optimized, half-cycle access can be 

used; at this time, the system clock and AHB clock are consistent, and the 

system clock is 8MHz or less than 8MHz, then half-cycle access to Flash can be 

used, otherwise, it must be turned on. 

3.4.2 Main Memory Block 

3.4.2.1 Erase main memory block 

FMC supports page erase and mass erase (full erase) to initialize the contents 
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of the main memory area to high level (the data is represented as 0xFFFF). 

Before writing to Flash, users are advised to erase the write address page. If the 

data of write address is not 0xFFFF, a programming error will be triggered. 

Main memory page erase 

Page erase is an independent erase according to the main memory area page 

selected by the program, which will not have any impact on the page not 

selected for erasure. 

After the correct page erase (or flash write operation) is completed, OCF of 

FMC_STS register will be set. If OCIE interrupt is enabled, an operation 

completion interrupt will be triggered. Users need to note that the page to be 

erased must be a valid page (the valid address of the main memory area and 

the address not protected by write). 

Main memory mass erase 

The mass erase operation will erase all the contents in the main storage area of 

Flash, and the mass erase operation will erase all the data in the main memory 

area, so the users need to pay special attention when using it to avoid the loss 

of important data caused by misoperation. 

3.4.2.2 Write Main memory block  

FMC supports the writing of 16-bit (half word) data in the main memory area. 

You can select Debug, BootLoader, program running in SRAM, and directly 

reading the erased page to judge whether the erasing is successful. 

In order to ensure correct writing, it is necessary to check whether the 

destination address has been erased before writing; if it is not erased, the 

written data will be invalid and PEF bit of FMC_STS register will be set to "1". If 

the destination address has write protection, the written data is invalid and a 

write protection error will be triggered (WPEF bit of FMC_STS is set to "1"). 

3.4.2.3 Main memory block of read/write protection 

Read/Write protection of the flash is used to prevent illegal reading/modification 

of the main memory area code or data, and it is controlled by the read/write 

protection configuration byte of option byte. For APM32A103xET7 series 

products, the basic unit of read/write protection is 2 pages (i.e. 4KBytes). 

Read protection 

Internal Flash protection level can be set by modifying the value of option byte 

READPROT. The debugger is always connected to JTAG/SWD interface to set 

read protection, which takes effect after power-on reset; otherwise, it will not 

take effect after the system is powered on and reset. When the READPROT 

value is any value except 0xA5, enable read protection and the content of main 
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memory block cannot be read; when the READPROT value is 0xA5, the 

protection is released and the content of main memory block can be read; when 

the read protection is removed, a main memory mass erase operation will be 

triggered to prevent illegal read after the protection is degraded. 

Write protection 

Write protection control can be conducted for the corresponding page of the 

main memory block by configuring the value of write protection option byte 

WRP0/1/2/3. After the write protection is turned on, the content on the 

corresponding page of the main memory area cannot be modified in any way. 

3.4.2.4 Main memory block of unlock/lock 

FMC_CTRL1 of the reset FMC will be locked by hardware, and then 

FMC_CTRL1 can't be directly written, and the corresponding value must be 

written to FMC_KEY according to the correct sequence to unlock FMC. The 

KEY value is as follows: 

 ̧ KEY1=0x45670123 

 ̧ KEY2=0xCDEF89AB 

The wrong writing sequence or wrong value will cause the program to enter the 

hardware wrongly. At this time, FMC will be locked, and all FMC operations will 

be invalid until it is reset next time. The users can also lock FMC through 

software by writing "1" to LOCK bit of the control register 2 (FMC_CTRL2). 

In each Flash programming operation, the users must follow the steps of "Flash 

unlock - program by user - Flash lock", so as to avoid the risk that user 

code/data is accidentally modified due to the Flash unlocking after the Flash 

programming operation. 

3.4.3 Option Byte 

3.4.3.1 Erase option byte 

Support erase function. After the correct option byte erase (or option byte write 

operation) is completed, OCF of FMC_STS register will be set. If OCIE interrupt 

is enabled, an operation completion interrupt will be triggered. 

3.4.3.2 Write option byte 

Eight configurable bytes of option bytes all support writing function. 

3.4.3.3 Option byte of write protection 

By default, the option byte is always readable and write protected. To perform 

write operation (program/erase) for the option byte block, first write the correct 

key sequence (the same as that of locking) in FMC_OBKEY, and then allow the 

write operation of option byte block; the OBWEN bit of FMC_CTRL2 register 

indicates write enabled; clear this bit and write operation will be disabled. 
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3.4.3.4 Unlock/Lock option byte 

After the system reset, the option byte is locked by default. Only when the 

option byte is unlocked correctly, can it be modified. The difference between 

option byte unlocking and flash unlocking is that FMC_OBKEY register rather 

than FMC_KEY register writes the KEY value. The option byte does not support 

"software lock". The user should pay special attention to that every time after 

the value of the option byte is modified, the system must be reset to make it 

effective. 

 Option Byte Register Functional Description 

The option byte provides some optional functions for users, and it mainly 

consists of 8 configurable bytes and corresponding complementary codes. 

Every time the system is reset, the option byte area will be reloaded to the 

FMC_ OBCS and FMC_WRTPROT register (the option byte will only take effect 

each time they are reloaded to FMC). In the process of reloading, if a certain 

configurable byte does not match its inverse code, an option byte error (OBE bit 

of FMC_OBCS register is set to "1") will be triggered, and this byte will be set to 

"0xFF". The information of 16 bytes in the option byte area is shown in the table 

below. 

Table 9 Option Bytes 

Address Option byte 
Initial 

value 
R/W Functional description 

0x1FFF F800 READPROT 0xA5 R/W Read protection configuration 

0x1FFF F801 nREADPROT 0x5A R READPROT complementary code 

0x1FFF F802 UOB 0xFF R/W 

User option byte 

Bit 0: WDTSEL 

0: Hardware watchdog 

1: Software watchdog 

Bit 1: nRSTSTOP 

0: Reset occurs when entering the  

Stop mode  

1: Reset does not occur when  

entering the Stop mode  

Bit 2: nRSTSTB 

0: Reset occurs when entering the  

Standby mode 

1: Do not generate reset when  

entering Standby mode 

[3:7]: Reserved 

0x1FFF F803 nUOB  0x00 R UOB complementary code 

0x1FFF F804 Data0 0xFF R/W User data byte 0 

0x1FFF F805 nData0  0x00 R Data0 complementary code 
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Address Option byte 
Initial 

value 
R/W Functional description 

0x1FFF F806 Data1 0xFF R/W User data byte 1 

0x1FFF F807 nData1  0x00 R Data complementary code 

0x1FFF F808 WRP0 0xFF R/W Write protection configuration 0 

0x1FFF F809 nWRP0 0x00 R WRP0 complementary code 

0x1FFF F80A WRP1 0xFF R/W Write protection configuration 1 

0x1FFF F80B nWRP1 0x00 R WRP1 complementary code 

0x1FFF F80C WRP2 0xFF R/W Write protection configuration 2 

0x1FFF F80D nWRP2 0x00 R WRP2 complementary code 

0x1FFF F80E WRP3 0xFF R/W Write protection configuration 3 

0x1FFF F80F nWRP3 0x00 R WRP3 complementary code 

Note: When the configurable byte and its complementary value are "0xFF", the match will not be verified 

in the reloading process 

Table 10 Write Protection WRPx Function Description of Main Memory Area 

Product capacity Functional description 

APM32A103xET7 series 

products 

(2KB/page) 

Each bit in WRPx controls the write protection of 4KB (2 pages) 

address of the main memory area 

0: Write protection is turned on 

1: Write protection is not turned on 

WRP0: Page 0-15 

WRP1: Page 16-31 

WRP2: Page 32-47 

WRP3: Bit0-Bit6 controls Page 48-61; Bit7 controls Page 62-255 

Note: Flash read/write protection configuration is independent of each other. Removing the write 

protection will not force the loss of the contents of the main memory area, but keep them as they are. 

 FMC Register Address Mapping 

Base address: 0x40022000 

Table 11 FMC Register Address Mapping 

Register name Description Offset address 

FMC_CTRL1 Control register 1 0x00 

FMC_KEY Key register 0x04 

FMC_OBKEY Option byte register 0x08 

FMC_STS State register 0x0C 

FMC_CTRL2 Control register 2 0x10 

FMC_ADDR Flash address register 0x14 

FMC_OBCS Option byte control/state register 0x1C 
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Register name Description Offset address 

FMC_WRTPROT Write protection register 0x20 

 FMC Register Functional Description 

3.7.1 Control register 1 (FMC_CTRL1) 

Offset address: 0x00 

Reset value: 0x0000 0030 

Field Name R/W Description 

2:0 WS R/W 

Wait State Configure 

000: 0 wait cycle, 0<system clockÒ24MHz 

001: 1 wait cycle: 24MHz<system clockÒ48MHz 

010: 2 wait cycles, 48MHz<system clockÒ72MHz 

011: 3 wait cycles, 72MHz<system clockÒ96MHz 

100: 4 wait cycles, 96MHz<system clockÒ120MHz 

Others: Reserved 

3 HCAEN R/W 

Flash Half Cycle Access Enable 

0: Disable 

1: Enable 

4 PBEN R/W 

Prefetch Buffer Enable 

0: Disable 

1: Enable 

5 PBSF R 

Prefetch Buffer Status Flag 

0: In disabled state 

1: In enabled state 

31:6 Reserved 

3.7.2 Key register (FMC_KEY) 

Offset address: 0x04 

Reset value: 0xXXXX XXXX 

Field Name R/W Description 

31:0 KEY W 

FMC Key 

Writing the keys represented by these bits can unlock FMC. These 

bits can only perform write operation, and 0 is returned when read 

operation is performed. 

3.7.3 Option byte key register (FMC_OBKEY) 

Offset address: 0x08 

Reset value: 0xXXXX XXXX 

Field Name R/W Description 

31:0 OBKEY W 

Option Byte Key 

Writing the keys represented by these bits can unlock the option byte 

write operation. These bits can only perform write operation and 0 is 

returned when read operation is performed. 



 

www.geehy.com                                                                     Page22 

3.7.4 State register (FMC_STS) 

Offset address: 0x0C 

Reset value: 0x0000 0000 

Field Name R/W Description 

0 BUSYF R 

Busy Flag 

This bit indicates that a flash operation is in progress. These bits 

can only perform write operation, and 0 is returned when read 

operation is performed. 

1 Reserved 

2 PEF R/W 

Programming Error Flag 

This bit will be set by software when the value before the address is 

edited is not "0xFFFF". 

3 Reserved 

4 WPEF R/W 

Write protection error flag (Write Protection Error Flag) 

This bit will be set by hardware when programming the write 

protection address in FLASH. 

5 OCF R/W 

Operation completion flag (Operation Complete Flag) 

This bit will be set by hardware when read/write operation in FLASH 

is completed. 

31:6 Reserved 

3.7.5 Control register 2 (FMC_CTRL2) 

Offset address: 0x10 

Reset value: 0x0000 0080 

Field Name R/W Description 

0 PG R/W 
Program 

Set this bit to 1 to program Flash 

1 PAGEERA R/W 
Page Erase 

Set this bit to 1 to erase the page 

2 MASSERA R/W 
Mass Erase 

Set this bit to 1 to erase the mass. 

3 Reserved 

4 OBP R/W 
Option Byte Program 

Set this bit to 1 to program the option byte. 

5 OBE R/W 
Option Byte Erase 

Set this bit to 1 to erase the option byte. 

6 STA R/W 

Start Erase 

This bit can be only set to 1 by software, and can be reset by clearing 

STS_BUSYF bit. 

7 LOCK R/W 

Lock 

This bit can be written to 1 only, and when this bit is set to 1, it means 

that FMC and CTRL2 registers are locked. 

8 Reserved 
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Field Name R/W Description 

9 OBWEN R/W 
Option Byte Write Enable 

When this bit is set to 1, the option byte can be programmed. 

10 ERRIE R/W 

Error interrupt Enable 

0: Interrupt is disabled 

1: Interrupt is enabled 

When STS_PEF=1 or STS_WPEF=1, set this bit to generate an 

interrupt. 

11 Reserved 

12 OCIE R/W 

Operation Complete Interrupt Enable 

0: Operation completion interrupt is disabled 

1: Operation completion interrupt is enabled 

When STS_OCF=1, set this bit to generate an interrupt. 

31:13 Reserved 

3.7.6 Flash address register (FMC_ADDR) 

Offset address: 0x14 

Reset value: 0x0000 0000 

The register is changed to currently/finally used address by hardware; in page 

erasing, the register needs to be configured by software. 

Field Name R/W Description 

31:0 ADDR W 

Flash Address 

In programming operation, the bit is written to the address to be 

programmed; in page erasing, this bit is written to the page to be 

erased. 

3.7.7 Option bye control/state register (FMC_OBCS) 

Offset address: 0x1C 

Reset value: 0x03FF FFFC 

The reset value of the register is related to the value in the written option byte; 

the reset value of OBE bit is related to the result whether the value of the loaded 

option byte is consistent with its reverse code. 

Field Name R/W Description 

0 OBE R 

Option Byte Error 

1: The loaded option byte does not match its complementary code. 

The option byte and its complementary code are forced to write to 

0xFF 

1 READPROT R 
Read Protect 

1: Indicate that the flash memory is in read protection state 

9:2 UOB R 

User Option Byte 

Here include the user option byte loaded by OBL 

Bit 2: WDTSEL 

Bit 3: RSTSTOP 

Bit 4: RSTSTDB 

Bit [9:5]: Unused 

17:10 DATA0 R Data0 
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Field Name R/W Description 

25:18 DATA1 R Data1 

31:26 Reserved 

3.7.8 Write protection register (FMC_WRTPROT) 

Offset address: 0x20 

Reset value: 0xFFFF FFFF 

Field Name R/W Description 

31:0 WRTPROT R 

Write Protect 

0: Valid 

1: Invalid 
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 External Memory Controller (EMMC) 

 Full Name and Abbreviation Description of Terms 

Table 12 Full Name and Abbreviation Description of Terms 

Full name in English English abbreviation 

Static Random Access Memory SRAM 

Read Only Memory ROM 

Pseudo Static Random Access Memory PSRAM 

Random Access Memory RAM 

Multiplex MUX 

Width WID 

Flash Memory FM 

Access ACC 

Wait W 

Signal S 

Polarity POL 

Asynchronous ASYN 

Burst BURST 

Timing TIM 

Setup SET 

Hold HLD 

Empty E 

 EMMC Overview 

EMMC includes SMC (static memory controller) , supporting SRAM, PSRAM, 

NandFlash, NorFlash and PCCard. 

 SMC Introduction 

SMC is used to manage the extended static memory peripherals; AHB 

transmission signals can be converted to the appropriate external devices; there 

are four internal memory blocks, each of which controls different types of 

memory and is distinguished by chip selection signal; only one external device 

can be accessed at any moment; each memory block can be configured 

separately, and the timing can be programmed for external devices. 
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 SMC Structure Block Diagram 

SMC consists of five parts: AHB bus interface, configuration register, NORFlash 

controller, NANDFlash/PC card controller and external device interface, 

specifically as shown in the figure below: 

Figure 2 SMC Block Diagram 
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 SMC Functional Description 

4.5.1 SMC Access Rules 

SMC is an interface for internal CPU to access external static memory through 

AHB bus. On AHB bus, the operation of 32-bit data will be converted into 

continuous 16 or 8-bit operation. In order to ensure the consistency of data 

transmission, SMC needs to comply with the following rules in external read-

write operation: 

 When the width of AHB accessing external data is equal to that of 

memory data, the data can be transmitted normally without any problem. 

 When the width of AHB accessing external data is larger than that of 

memory data, the access operation will be automatically cut to be 

consistent with the width of external data for transmission. 

 When the width of AHB accessing external data is less than that of 

memory data, if the external memory has the function of byte selection, 

it can transmit data normally through byte channel; if it does not have 
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such function, it does not allow write operation, and only allows read 

operation. 

4.5.2 External Device Address Mapping 

SMC divides external devices into multiple memory blocks, and different 

memory blocks control different external devices. The specific classification is 

shown in the table below: 

Table 13 External Device Address Mapping Table 

Start address End address Memory block Memory type supported 

0x60000000 0x6FFFFFFF Memory block 1 (4*64MB) NOR/PSRAM 

0x70000000 0x7FFFFFFF Memory block 2 (4*64MB) NAND 

0x80000000 0x8FFFFFFF Memory block 3 (4*64MB) NAND 

0x90000000 0x9FFFFFFF Memory block 4 (4*64MB) PC card 

4.5.3 NOR Flash Memory and PSRAM 

4.5.3.1 Address mapping 

Memory block 1 is used to control NOR/PSRAM memory, which is divided into 

four 64MB areas of the same size. The selection of each area depends on the 

value of HADDR[27:26], and the specific information is as follows: 

Table 14 Address Mapping of Memory Block 1 

HADDR[27:26] Start address End address Area block 

00 0x60000000 0x63FFFFFF Area block 1 

01 0x64000000 0x67FFFFFF Area block 2 

10 0x68000000 0x6BFFFFFF Area block 3 

11 0x6C000000 0x6FFFFFFF Area block 4 

HADDR is the internal AHB address line that needs to be converted to the 

external memory. It is a byte address. However, some external memories are 

not accessed by byte, so the address may be inconsistent. In order to avoid the 

error caused by this situation, SMC will be adjusted according to the following 

rules: 

 ̧ When the width of external memory data is 8 bits, HADDR[25:0] is 

connected to SMC_ A [25:0], while SMC_A[25:0] is connected to the 

external memory address line. 

 ̧ When the width of external memory data is 16 bits, HADDR[25:1] is 

connected to SMC_ A [24:0], while SMC_A[24:0] is connected to the 

external memory address line. 
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4.5.3.2 Interface signal and controler 

The memory block 1 supports NOR Flash, PSRAM, SRAM and ROM external 

memory. There are corresponding chip selection signals NE[x] (x=1..4) in the 

four areas of the memory block 1. All other signals are shared. The specific 

interface signals and functions are as follows: 

Table 15 NOR Flash Interface Signal 

SMC signal name Signal direction Function 

CLK Output Synchronous clock signal 

NE[x] Output Chip selection signal, x=1..4 

NOE Output Read enable signal 

NWE Output Write enable signal 

NWAIT Input 
Signal that NOR flash memory requires 

SMC to wait 

A[25:0] 
Output 

Non-multiplexing: A[25:0] all are address 

bus 

Output Multiplexing: A[25:16] is address bus 

AD[15:0] 

Input/Output Non-multiplexing: Bidirectional data bus 

Input/Output 
Multiplexing: Bidirectional address/Data 

bus 

NL (=NADV) Output Effective address signal 

Table 16 PSRAM Interface Signal 

SMC signal name Signal direction Function 

CLK Output Synchronous clock signal 

NE[x] Output Chip selection signal, x=1..4 

NOE Output Read enable signal 

NWE Output Write enable signal 

NWAIT Input Signal that PSRAM requires SMC to wait 

A[25:0] Output Address bus 

D[15:0] Input/Output Bidirectional data bus 

NL̂ =NADṼ Output Effective address signal 

NBL[1] Output High byte enable 

NBL[0] Output Low byte enable 

Note: The output signal of the controller changes at the rising edge of the internal clock; in the 

synchronous write mode, the output data changes at the falling edge of the memory clock. 

NOR Flash/PSRAM controller provides programmable timing parameters for 

external memory, including the parameters in the following table: 
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Table 17 Programmable NOR/PSRAM Timing Parameters 

Parameter Function Access mode Unit Minimum Maximum 

Data 

generation 

time 

The number of 

clocks required to 

generate the first 

data in burst mode 

Synchronous 
Memory clock 

cycle (CLK) 
2 17 

Clock division 

factor 

The ratio of memory 

access clock cycle 

(CLK) to AHB clock 

cycle  

Synchronous 

AHB clock cycle 

(HCLK) 

2 16 

Bus recovery 

time 

Duration of Bus 

recovery phase 

Asynchronous 

or 

synchronous 

read 

1 16 

Data setup 

time 

Duration of data 

setup phase 
Asynchronous 2 256 

Address hold 

time 

Duration of address 

hold phase 

Synchronous, 

multiplexing 

IO 

2 16 

Address 

setup time 

Duration of address 

setup phase 
Asynchronous 1 16 

4.5.4 NAND Flash Memory and PC Card 

4.5.4.1 Address mapping 

Memory blocks 2, 3 and 4 are used to access NAND flash memory and PC 

card. Each memory block is also divided into different areas, the corresponding 

effect of different areas is different, and the specific distribution is as follows: 

Table 18 Address Mapping of Memory Blocks 2ȁ3 and 4 

SMC memory block Storage space Start address End address 

Memory block 2-NAND 

flash memory 

General 0x70000000 0x73FFFFFF 

Attributes 0x78000000 0x7BFFFFFF 

Memory block 3-NAND 

flash memory 

General 0x80000000 0x83FFFFFF 

Attributes 0x88000000 0x8BFFFFFF 

Memory block 4-PC card 

General 0x90000000 0x93FFFFFF 

Attributes 0x98000000 0x9BFFFFFF 

I/O 0x9C000000 0x9FFFFFFF 

NAND flash memory block is divided into three blocks in part of the low-byte 

area, and different blocks can be accessed through HADDR[17:16]. The specific 

division and selection of these three blocks are shown in the table below: 
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Table 19 NAND Memory Block Division 

HADDR[17:16] Address range Block name 

00 0x000000-0x00FFFF Data block 

01 0x010000-0x01FFFF Command block 

1X 0x020000-0x03FFFF Address block 

In order to read and write NAND memory normally, the following steps are 

needed: 

 ̧ Send command to the memory 

 ̧ Send the address for reading and writing to the memory 

 ̧ Read/Write data 

The operation address of the corresponding three-step operation corresponds 

to the three blocks in the memory block. To send a command to the memory is 

to write the corresponding command value to the command block; to send an 

address to the memory is to send the corresponding address value to the 

address block; to read and write data is to read and write in the data block; 

finally write or read out the internal unit of NAND, and the address of the 

corresponding unit is the address written in the address block. 

4.5.4.2 Interface signal and controler 

NAND/PC card controller can control three memory blocks. The memory blocks 

2 and 3 support NAND Flash, and the memory block 4 supports PC card 

devices. Three memory blocks have their own chip selection signals, and the 

specific interfaces and functions are as follows: 

Table 20 NAND Flash Interface Signal 

SMC signal name Signal direction Function 

NCE[x] Output Chip selection signal, x=2, 3 

NOÊ=NRẼ Output Read enable signal 

NWE Output Write enable signal 

NWAIT/INT[3:2] Input NAND Flash ready/busy input signal 

A[17] Output NAND Flash address latch signal (ALE) 

A[16] Output NAND Flash command latch signal (CLE) 

D[15:0] 

Input/Output 
8-bit multiplexing: D[7:0] bidirectional 

address/data bus 

Input/Output 
16-bit multiplexing: D[15:0] bidirectional 

address/data bus 

Table 21 PC Card Interface Signal 

SMC signal name Signal direction Function 

NCE4_1 Output Chip selection signal 1 
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SMC signal name Signal direction Function 

NCE4_2 Output 
Chip selection signal 2 (select 16-bit or 8-bit 

operation) 

NOE Output Read enable signal 

NWE Output Write enable signal 

NWAIT Input PC card wait signal 

INTR Input PC card interrupt signal 

CD Input PC card detection signal 

A[10:0] Output Address bus 

NIOS16 Input 
Data transmission width of 16-bit 

transmission I/O space (must be grounded) 

NIORD Output I/O space output enable 

NIOWR Output I/O space write enable 

NREG Output 
Selection of common space or attribute space 

access 

D[15:0] Output/Input Bidirectional data bus 

NAND Flash/PC card controller provides programmable timing parameters for 

external memory, including the parameters in the following table: 

Table 22 Programmable NAND/PC Timing Parameters 

Parameter Function 
Operation 

mode 
Unit Minimum Maximum 

Memory data 

bus high-

impedance 

time 

The time of holding the data 

bus in high-impedance state 

after starting write operation 

Write 

AHB clock 

cycle 

(HCLK) 

0 255 

Memory hold 

time 

The number of clocks 

holding the address after 

sending the command, also 

the hold time of data during 

write operation 
Read/Write 

1 254 

Memory 

waiting time 
Minimum sending duration 2 256 

Memory setup 

time 

The number of clocks that 

set up the address before 

sending the command 

1 255 
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 SMC Register Address Mapping 

Table 23 SMC Register Address Mapping 

Register name Description Offset address 

SMC_CSCTRL1é4 
SRAM/NOR flash memory chip selection 

control register 1é4 
8*(x-1),x=1é4 

SMC_CSTIM1é4 
SRAM/NOR flash memory chip selection 

timing register 1é4 
0x04 + 8*(x-1),x=1é4 

SMC_WRTTIM1é4 
SRAM/NOR flash memory write timing 

register 1é4 
0x104 + 8*(x-1),x=1é4 

SMC_CTRL2é4 
PC card/NAND flash memory control 

register 2é4 
0x40 + 0x20 * (x-1),x=2é4 

SMC_STSINT2é4 FIFO state and interrupt register 2é4 0x44 + 0x20 * (x-1),x=2é4 

SMC_CMSTIM2é4 
General-purpose memory space timing 

register 2...4 
0x48 + 0x20 * (x-1),x=2é4 

SMC_AMSTIM2é4 
Attribute memory space timing register 

2...4 
0x4C + 0x20 * (x-1),x=2é4 

SMC_IOSTIM4 I/O space timing register 4 0XB0 

SMC_ECCRS2/3 ECC result register 2/3 0x54 + 0x20 * (x-1), x=2 or 3 

 SMC Register Functional Description 

4.7.1 NOR Flash Memory and PSRAM Control Register 

4.7.1.1 SRAM/NOR flash memory chip selection control register 1é4 

(SMC_CSCTRL1é4) 

Offset address: 8*(x-1), x=1é4 

Reset value: 0x0000 30DX 

Field Name R/W Description 

0 MBKEN R/W 

Enable the Corresponding Memory Bank 

0: Disable 

1: Enable 

1 ADMUXEN R/W 

Address/Data Multiplexing Enable 

This bit is effective only for NORFlash and PSRAM. 

0: Disable 

1: Address low 16-bit and data sharing data bus 

3:2 MTYPECFG R/W 

Memory Type Configure 

00: SRAM, ROM (default value of Bank2~Bank4 after reset) 

01̔PSRAM 

10: NORFlash (default value after Bank1 reset) 

Others reserved 
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Field Name R/W Description 

5:4 MDBWIDCFG R/W 

Memory Data Bus Width Configure 

00: 8 bits 

01: 16 bits 

Others reserved 

6 NORFMACCEN R/W 

NORFlash Memory Access Enable 

0: Disable 

1: Enable 

7 Reserved 

8 BURSTEN R/W 

Burst Mode Enable 

In synchronous mode, use the burst mode to access the 

memory. 

0: Disable 

1: Enable 

9 WSPOLCFG R/W 

Wait Signal Polarity Configure 

This bit is effective only in burst mode. 

0: Low effective 

1: High effective 

10 WRAPBEN R/W 

Wrapped Burst Mode Enable 

This bit is effective only in burst mode. 

0: Not allowed 

1: Allowed 

11 WTIMCFG R/W 

Wait Timing Configure 

This bit is used to configure whether the memory generates 

NWAIT signal in the period before the waiting state or during 

the wait cycle; this bit is effective only in burst mode. 

0: NWAIT signal is effective in the data cycle before waiting 

1: NWAIT signal is effective in the wait cycle 

12 WREN R/W 

Write Memory Enable 

This bit is used to enable write operation of SMC for the 

memory. 

0: Disable write; otherwise, an AHB error will be generated 

1: Allow write 

13 WAITEN R/W 

Wait Enable 

This bit is used to enable NWAIT signal to insert the wait 

state; this bit is effective only in burst mode. 

0: Disable 

1: Enable 

14 EXTMODEEN R/W 

Extended Mode Enable 

In extended mode, SMC_WRTTIM register can be used to 

realize read and write using different timing function. 

0: Disable 

1: Use 
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Field Name R/W Description 

15 WSASYNCEN R/W 

Wait Signal During Asynchronous Transfers Enable 

This bit is used to enable SMC to use NWAIT signal during 

asynchronous protocol period. 

0: Disable 

1: Enable 

18:16 CRAMPSIZECFG R/W  

CRAM Page Size Configure 

000: There is no burst split when crossing the page boundary 

001: 128 bytes 

010: 256 bytes 

011: 512 bytes 

100: 1024 bytes 

Others: Reserved 

19 WRBURSTEN R/W 

Write PSRAM Burst Enable 

This bit is used to enable the synchronous burst transmission 

protocol for write operation. 

0: Write operation is asynchronous mode 

1: Write operation is synchronous mode 

31:20 Reserved 

4.7.1.2 SRAM/NOR flash memory chip selection timing register 1é4 

(SMC_CSTIM1é4) 

Offset address: 0x04 + 8*(x-1),x=1é4 

Reset value: 0x0FFF FFFF 

Field Name R/W Description 

3:0 ADDRSETCFG R/W 

Address Setup Time Configure 

Only apply to NOR flash memory operation in SRAM, ROM and 

asynchronous bus multiplexing mode.  

0000: 1 HCLK clock cycle 

0001: 2 HCLK clock cycles 

éé 

1111: 16 HCLK clock cycles 

Note: In synchronous operation, this parameter is meaningless and 

is always one memory clock cycle 

7:4 ADDRHLDCFG R/W 

Address-Hold Time Configure 

Only apply to NOR flash memory operation in SRAM, ROM and 

asynchronous bus multiplexing mode. 

0000: Reserved 

0001: 2 HCLK clock cycles 

éé 

1111: 16 HCLK clock cycles 

Note: In synchronous operation, this parameter is meaningless and 

is always one memory clock cycle 
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Field Name R/W Description 

15:8 DATASETCFG R/W 

Data Setup Time Configure 

Only apply to NOR flash memory operation in SRAM, ROM and 

asynchronous bus multiplexing mode. 

0000 0000: Reserved 

0000 0001: 2 HCLK clock cycles 

0000 0010: 3 HCLK clock cycles 

éé 

1111 1111: 256 HCLK clock cycles 

19:16 BUSTURNCFG R/W 

Bus Turnaround Phase Duration Configure 

These bits are used to configure the delay time on the bus after a 

read operation. They are only applicable to NOR flash memory 

operation in bus multiplexing mode. 

0000: 1 HCLK clock cycle 

0001: 2 HCLK clock cycles 

éé 

1111: 16 HCLK clock cycles 

23:20 CLKDIVCFG R/W 

Clock Divide Factor Configure 

CLK comes from HCLK frequency division. These bits are used to 

configure the frequency of CLK clock output signal. They are only 

applicable to synchronous mode. 

0000: Reserved 

0001: 2 divided frequency 

0010: 3 divided frequency 

éé 

1111: 16 divided frequency 

Note: This parameter is ineffective when accessing asynchronous 

NOR flash memory, SRAM or ROM. 

27:24 DATALATCFG R/W 

Data Latency Configure 

These bits are used to configure the number of memory cycles for 

waiting before reading the first data. They are only applicable to 

NOR flash memory operation in synchronous burst mode. 

0000: 2 CLK clock cycles 

0001: 3 CLK clock cycles 

éé 

1111: 17 CLK clock cycles 

Note: When accessing asynchronous NOR flash memory, SRAM 

or ROM, this parameter is invalid. When operating CRAM, this 

parameter is 0. 

29:28 ASYNCACCCFG R/W 

Asynchronous Access Mode Configure 

Valid only when EXTMODEEN bit of SMC_CSCTRLX register is 1. 

00: Access mode A 

01: Access mode B 

10: Access mode C 

11: Access mode D 

31:30 Reserved 

4.7.1.3 SRAM/NOR flash memory write timing register 1é4 (SMC_WRTTIM1é4) 

Offset address: 0x104 + 8*(x-1), x=1é4 
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Reset value: 0x0FFF FFFF 

Field Name R/W Description 

3:0 ADDRSETCFG R/W 

Address Setup Time Configure 

Only apply to NOR flash memory operation in SRAM, ROM and 

asynchronous bus multiplexing mode. 

0000: 1 HCLK clock cycle 

0001: 2 HCLK clock cycles 

éé 

1111: 16 HCLK clock cycles 

Note: In synchronous operation, this parameter is meaningless and 

is always 1 memory clock cycle 

7:4 ADDRHLDCFG R/W 

Address-Hold Time Configure 

Only apply to NOR flash memory operation in SRAM, ROM and 

asynchronous bus multiplexing mode. 

0000: Reserved 

0001: 2 HCLK clock cycles 

éé 

1111: 16 HCLK clock cycles 

Note: In synchronous operation, this parameter is meaningless and 

is always 1 memory clock cycle 

15:8 DATASETCFG R/W 

Data-Setup Time Configure 

Only apply to NOR flash memory operation in SRAM, ROM and 

asynchronous bus multiplexing mode. 

0000 0000: Reserved 

0000 0001: 2 HCLK clock cycles 

0000 0010: 3 HCLK clock cycles 

éé 

1111 1111: 256 HCLK clock cycles 

19:16 BUSTURNCFG R/W 

Bus Turnaround Phase Duration Configure 

These bits are used to configure the delay time on the bus after a 

read operation. They are only applicable to NOR flash memory 

operation in bus multiplexing mode. 

0000: 1 HCLK clock cycle 

0001: 2 HCLK clock cycles 

éé 

1111: 16 HCLK clock cycles 

23:20 CLKDIVCFG R/W 

Clock divide ratio (for CLK signal Configure) 

Cycle of CLK clock output signal, expressed by the number of 

HCLK cycles. 

0000: Reserved 

0001: CLK cycle=2ĬHCLK cycle 

0010: CLK cycle =3ĬHCLK cycle 

1111: CLK cycle=16ĬHCLK cycle (default value after reset) 

This bit is invalid in asynchronous NOR Flash, SRAM or ROM 

access mode. 

27:24 DATLATCFG R/W 

Data latency Configure 

This bit is used to define the memory clock to be transmitted to the 

memory before obtaining the first data 
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Field Name R/W Description 

Period number (+2). 

0000: Data delay of 2 CLK clock cycles during the first burst access 

é 

1111: Data delay of 17 CLK clock cycles during the first burst 

access (default value after reset) 

This bit is invalid in asynchronous NOR Flash, SRAM or ROM 

access mode. 

29:28 ASYNCACCCFG R/W 

Asynchronous Access Mode Configure 

These bits are used to configure asynchronous access mode, and 

are valid only when EXTMODEEN bit of SMC_CSCTRLX register 

is 1. 

00: Access mode A 

01: Access mode B 

10: Access mode C 

11: Access mode D 

31:30 Reserved 

4.7.2 NAND Flash Memory and PC Card Control Register 

4.7.2.1 PC card/NAND flash memory control register 2é4 (SMC_CTRL2é4) 

Offset address: 0x40 + 0x20 * (x-1), x=2é4 

Reset value: 0x0000 0018 

Field Name R/W Description 

0 Reserved 

1 WAITFEN R/W 

PC Card/NANDFlash Wait Feature Enable 

0: Disable 

1: Enable 

2 MBKEN R/W 

PC Card/NAND Flash Memory Bank Enable 

0: Disable 

1: Enable 

3 MTYPECFG R/W 

Memory Type Configure 

0: PC card, CF card, CF+ card or PCMCIA 

1: NAND flash memory 

5:4 DBWIDCFG R/W 

Databus Width Configure 

16 bits must be used for PC Card. 

00: 8 bits 

01: 16 bits 

Others reserved 

6 ECCEN R/W 

ECC Computation Logic Enable 

0: Disable and reset ECC 

1: Enable 

8:7 Reserved 
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Field Name R/W Description 

12:9 C2RDCFG R/W 

CLE To RE Delay Configure 

Configure the duration from "CLE becomes low level" to "RE becomes 

low level". 

0000: 1 HCLK cycle 

0000: 2 HCLK cycles 

éé 

1111: 16 HCLK cycles 

16:13 A2RDCFG R/W 

ALE To RE Delay Configure 

Configure the duration from "ALE becomes low level" to "RE becomes 

low level" 

0000: 1 HCLK cycle 

0000: 2 HCLK cycles 

éé 

1111: 16 HCLK cycles 

19:17 ECCPSCFG R/W 

ECC Page Size Configure 

000: 256 bytes 

001: 512 bytes 

010: 1024 bytes 

011: 2048 bytes 

100: 4096 bytes 

101: 8192 bytes 

31:20 Reserved 

4.7.2.2 FIFO state and interrupt register 2é4 (SMC_STSINT2é4β 

Offset address: 0x44 + 0x20 * (x-1), x=2é4 

Reset value: 0x0000 0040 

Field Name R/W Description 

0 IREFLG R/W 

Interrupt Rising Edge Generate Flag 

This bit is set to 1 by hardware and cleared by software. 

0: Not generate 

1: Generate 

1 IHLFLG R/W 

Interrupt High-Level Generate Flag 

This bit is set to 1 by hardware and cleared by software. 

0: Not generate 

1: Generate 

2 IFEFLG R/W 

Interrupt Falling Edge Generate Flag 

This bit is set to 1 by hardware and cleared by software. 

0: Not generate 

1: Generate 

3 IREDEN R/W 

Interrupt Rising Edge Detection Enable 

0: Disable 

1: Enable 
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Field Name R/W Description 

4 IHLDEN R/W 

Interrupt High-Level Detection Enable 

0: Disable 

1: Enable 

5 IFEDEN R/W 

Interrupt Falling Edge Detection Enable 

0: Disable 

1: Enable 

6 FEFLG R 

FIFO Empty Flag 

0: Not empty 

1: Empty 

31:7 Reserved 

4.7.2.3 General-purpose memory space timing register 2é4 (SMC_CMSTIM2é4) 

Offset address: 0x48 + 0x20 * (x-1), x=2é4 

Reset value: 0xFCFC FCFC 

Field Name R/W Description 

7:0 SETx R/W 

Common Memory x Setup Time Configure 

This bit takes CLK as the clock cycle, and defines the time of 

setting up the address before sending the command. 

0000 0000: 1 HCLK cycle 

0000 0001: 2 HCLK cycles 

éé 

1111 1110: 255 HCLK cycles 

1111 1111: Reserved 

15:8 WAITx R/W 

Common Memory x Wait Time Configure 

This bit takes HCLK as the clock cycle and defines the minimum 

hold time of the command. After the defined time, if the waiting 

signal is effective low, the hold time of the command will become 

longer. 

0000 0000: Reserved 

0000 0001: 2 HCLK cycles(+ wait cycle introduced by deasserting 

NWAIT) 

0000 0010: 3 HCLK cycles 

éé 

1111 1110: 255 HCLK cycles(+ wait cycle introduced by 

deasserting NWAIT) 

1111 1111: Reserved 

23:16 HLDx R/W 

Common Memory x Hold Time Configure 

This bit takes CLK as the clock cycle, and defines the hold time of 

address signal after sending the command. 

0000 0000: Reserved 

0000 0001: 1 HCLK cycle for write accesses, 3 HCLK cycles for 

read accesses 

0000 0010: 2 HCLK cycles 

éé 

1111 1110: 254 HCLK cycles for write accesses, 256 HCLK cycles 

for read accesses 

1111 1111: Reserved 
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Field Name R/W Description 

31:24 HIZx R/W 

Common Memory x Databus Hiz Time Configure 

This bit takes HCLK as the clock cycle and defines the time of high-

impedance state of data bus, which is only effective for write 

operation. 

0000 0000: 1 HCLK cycle 

0000 0001: 2 HCLK cycles 

éé 

1111 1110: 255 HCLK cycles 

1111 1111: Reserved 

4.7.2.4 Attribute memory space timing register 2é4 (SMC_AMSTIM2é4) 

Offset address: 0x4C + 0x20 * (x-1), x=2é4 

Reset value: 0xFCFC FCFC 

Field Name R/W Description 

7:0 SETx R/W 

Attribute Memory x Setup Time Configure 

This bit takes CLK as the clock cycle, and defines the time of 

setting up the address signal before sending the command. 

0000 0000: 1 HCLK cycle 

0000 0001: 2 HCLK cycles 

éé 

1111 1110: 255 HCLK cycles 

1111 1111: Reserved  

15:8 WAITx R/W 

Attribute Memory x Wait Time Configure 

This bit takes HCLK as the clock cycle and defines the minimum 

hold time of the command. After the defined time, if the waiting 

signal is effective low, the hold time of the command will become 

longer. 

0000 0000: Reserved 

0000 0001: 2 HCLK cycles(+ wait cycle introduced by deasserting 

NWAIT) 

0000 0010: 3 HCLK cycles 

éé 

1111 1110: 255 HCLK cycles(+ wait cycle introduced by 

deasserting NWAIT) 

1111 1111: Reserved 

23:16 HLDx R/W 

Attribute Memory x Hold Time Configure 

This bit takes CLK as the clock cycle, and defines the hold time of 

address signal after sending the command. 

0000 0000: Reserved 

0000 0001: 1 HCLK cycle for write accesses, 3 HCLK cycles for 

read accesses 

0000 0010: 2 HCLK cycles 

éé 

1111 1110: 254 HCLK cycles for write accesses, 256 HCLK cycles 

for read accesses 

1111 1111: Reserved 
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Field Name R/W Description 

31:24 HIZx R/W 

Attribute Memory x Databus Hiz Time Configure 

This bit takes HCLK as the clock cycle and defines the time of high-

impedance state of data bus, which is only effective for write 

operation. 

0000 0000: 0 HCLK cycle 

0000 0001: 1 HCLK cycle 

éé 

1111 1111: 255 HCLK cycles 

4.7.2.5 I/O space timing register 4 (SMC_IOSTIM4) 

Offset address: 0xB0 

Reset value: 0xFCFC FCFC 

Field Name R/W Description 

7:0 SET R/W 

I/O x Setup Time Configure 

This bit takes CLK as the clock cycle, and defines the time of setting up 

the address signal before sending the command. 

0000 0000: 1 HCLK cycle 

0000 0001: 2 HCLK cycles 

éé 

1111 1111: 256 HCLK cycles 

15:8 WAIT R/W 

I/O x Wait Time Configure 

This bit takes HCLK as the clock cycle and defines the minimum hold 

time of the command. After the defined time, if the waiting signal is 

effective low, the hold time of the command will become longer. 

0000 0000: Reserved 

0000 0001: 2 HCLK cycles(+ wait cycle introduced by deasserting 

NWAIT) 

0000 0010: 3 HCLK cycles 

éé 

1111 1111: 256 HCLK cycles(+ wait cycle introduced by the Card 

deasserting NWAIT) 

23:16 HLD R/W 

I/O x Hold Time Configure 

This bit takes CLK as the clock cycle, and defines the hold time of 

address signal after sending the command. 

0000 0000: Reserved 

0000 0001: 1 HCLK cycle 

0000 0010: 2 HCLK cycles 

éé 

1111 1111: 255 HCLK cycles 

31:24 HIZ R/W 

I/O x Databus Hiz Time Configure 

This bit takes HCLK as the clock cycle and defines the time of high-

impedance state of data bus, which is only effective for write operation. 

0000 0000: 0 HCLK cycle 

0000 0001: 1 HCLK cycle 

éé 

1111 1111: 255 HCLK cycles 
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4.7.2.6 ECC result register 2/3 (SMC_ECCRS2/3) 

Offset address: 0x54 + 0x20 * (x-1), x=2 or 3 

Reset value: 0x0000 0000 

Field Name R/W Description 

31:0 ECCRS R ECC result 
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 Reset and Clock Management (RCM) 

 Full Name and Abbreviation Description of Terms 

Table 24 Full Name and Abbreviation Description of Terms 

Full name in English English abbreviation 

Reset and Clock Management RCM 

Reset RST 

Power-On Reset POR 

Power-Down Reset PDR 

High Speed External Clock HSECLK 

Low Speed External Clock LSECLK 

High Speed Internal Clock HSICLK 

Low Speed Internal Clock LSICLK 

Phase Locked Loop PLL 

Main Clock Output MCO 

Calibrate CAL 

Trim TRIM 

Wakeup WUP 

Automatic Wakeup AWUP 

Backup BAKP 

Low Power LPWR 

Clock Security System CSS 

Non Maskable Interrupt NMI 

 Reset Functional Description 

The supported reset is divided into three forms, namely, system reset, power 

reset and backup area reset. 

5.2.1 System Reset 

5.2.1.1 "System reset" reset source 

The reset source is divided into external reset source and internal reset source. 

External reset source: 

 ̧ Low level on NRST pin. 

Internal reset source: 
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 ̧ Window watchdog termination count (WWDT reset) 

 ̧ Independent watchdog termination count (IWDT reset) 

 ̧ Software reset (SW reset) 

 ̧ Low-power management reset 

 ̧ Power reset 

A system reset will occur in case of any of the above events. Besides, the reset 

event source can be identified by viewing the reset flag bit in RCM_CSTS 

(control/state register). 

Generally, when the system is reset, all registers except the registers in 

RCM_CSTS (control/state register) reset flag bit and backup area will be reset 

to the reset state. 

Software reset 

Software can be reset by putting SYSRESETREQ in ArmÈ CortexÈ-M3 interrupt 

application and reset control register to "1". 

Low-power management reset 

Low-power management may reset in two cases, one is when entering the 

standby mode, and the other is when entering the stop mode. In these two 

cases, if RSTSTDB bit (in standby mode) or RSTSTOP bit (in stop mode) in 

user selection byte is cleared, the system will be reset rather than entering the 

standby or stop mode. 

For more information about user option bytes, refer to "Flash memory". 

5.2.1.2 "System Reset" reset circuit 

The reset source is used in the NRST pin, which remains low in reset 

process. 

The internal reset source generates a delay of at least 20ɛs pulse on the 

NRST pin through the pulse generator, which causes the NRST to maintain 

the level to generate reset; the external reset source directly pulls down the 

NRST pin level to generate reset. 

The "system reset" reset circuit is shown in the figure below. 
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Figure 3 "System Reset" Reset Circuit 
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5.2.2 Power Reset 

"Power reset" reset source 

"Power reset" reset source is as follows: 

 ̧ Power-on reset (POR reset) 

 ̧ Power-down reset (PDR reset) 

 ̧ Wake up from standby mode 

A power reset will occur in case of any of the above events. 

Power reset will reset all registers except that in backup area. 

5.2.3 Backup Domain Reset 

"Backup domain reset" reset source 

"Backup domain reset" reset source is as follows: 

 ̧ Software resets and sets the BDRST bit in RCM_BDCTRL (backup 

domain control register) 

 ̧ VDD or VBAT is powered on when VDD or VBAT is powered down 

A backup domain reset will occur in case of any of the above events. 

The backup area reset has two special resets, which only affect backup area. 

 Functional Description of Clock Management 

Clock sources of the whole system are: HSECLK, LSECLK, HSICLK, LSICLK, 

PLL. For the characteristics of the clock source, please refer to the relevant 

chapter of "Electrical Characteristics" in the data manual. 
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5.3.1 External Clock Source 

The external clock signal includes HSECLK (high-speed external clock signal) 

and LSECLK (low-speed external clock signal). 

There are two kinds of external clock sources: 

 ̧ External crystal/ceramic resonator 

 ̧ External clock of user 

The hardware configuration of the two kinds of clock sources is shown in the 

figure below. 

Figure 4 HSECLK/LSECLK Clock Source Hardware Configuration 
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 External clock source
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In order to reduce the distortion of clock output and shorten the start-up 

stabilization time, the crystal/ceramic resonator and load capacitor must be as 

close to the oscillator pin as possible. The value of load capacitance (CL1, CL2) 

must be adjusted according to the selected oscillator. 

5.3.1.1 HSECLK high-speed external clock signal 

HSECLK clock signal is generated by HSECLK external crystal/ceramic 

resonator and HSECLK external clock two kinds of clock sources. 

Table25 Clock Source Generting HSECLK 

Name Instruction 

External clock source 

(HSECLK bypass) 

Provide clock to MCU through OSC_IN pin. 

The signal can be generated by ordinary function signal transmitter (in 

debugging), crystal oscillator and other signal generators; the waveform can 

be square wave, sine wave or triangle wave with 50% duty cycle, and the 

maximum frequency is up to 25MHz. 

For hardware connection, it must be connected to OSC_IN pin, ensuring 

OSC_OUT pin is suspended; for MCU configuration, the user can select this 

mode by setting HSEBCFG and HSEEN bits in RCM_CTRL. 
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Name Instruction 

External 

crystal/ceramic 

resonator 

(HSECLK crystal) 

The clock is provided to MCU by the resonator, and the resonator includes 

crystal resonator and ceramic resonator. 

The frequency range is 4-16MHz. 

When needing to connect OSC_IN and OSC_OUT to the resonator , start and 

close by setting the HSEEN bit in RCM_CTRL. 

HSERDYFLG bit in clock control register RCM_CTRL is used to indicate 

whether the high-speed external oscillator is stable. After startup, the clock is 

not released until this bit is set to "1" by hardware. If interrupt is allowed in 

RCM_INT (clock interrupt register), corresponding interrupt will be generated. 

5.3.1.2 LSECLK low-speed external clock signal 

LSECLK clock signal is generated by LSECLK external crystal/ceramic 

resonator and LSECLK external clock two kinds of clock sources. 

Table 26 Clock Source Generting LSECLK 

Name Instruction 

External clock source 

(LSECLK bypass) 

The cock is provided to to MCU through OSC32_IN pin. 

The signal can be generated by ordinary function signal transmitter (in 

debugging), crystal oscillator and other signal generators; the waveform can 

be square wave, sine wave or triangle wave with 50% duty cycle, and the 

signal frequency needs to be 32.768kHz. 

For hardware connection, it must be connected to OSC32_IN pin, ensuring 

OSC32_OUT pin is suspended; for MCU configuration, the user can select 

this mode by setting LSEBCFG and LSEEN bits in RCM_BDCTRL. 

External 

crystal/ceramic 

resonator 

(LSECLK crystal) 

The clock is provided to MCU by the resonator, and the resonator includes 

crystal resonator and ceramic resonator. 

The frequency is 32.768kHz. 

OSC32_INȁOSC32_OUT needs to be connected to the oscillator which can 

be enabled and disabled through LSEEN bit in RCM_BDCTRL. 

LSERDYFLG in RCM_BDCTRL indicates whether LSECLK crystal oscillator 

is stable. At startup stage, LSECLK clock signal is not released until this bit is 

set to "1" by hardware. If it is allowed in the clock interrupt register, an interrupt 

request can be generated.  

5.3.2 Internal Clock Source 

The internal clock includes HSICLK (high-speed internal clock signal) and 

LSICLK (low-speed internal clock signal). 

5.3.2.1 HSICLK high-speed internal clock signal 

HSICLK clock signal is generated by internal 8MHz RC oscillator. 

The RC oscillator frequency of different chips is different, and that of the same 

chip may be different with the change of temperature and voltage; the HSICLK 

clock frequency of each chip has been calibrated to 1% (25 ɫ, 

VDD=VDDA=3.3V) by the manufacturer before leaving the factory. When the 

system is reset, the value calibrated by the manufacturer will be loaded to 
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RCM_CTRL; in addition, the users can further adjust the frequency by setting 

HSICLKTRM in RCM_CTRL according to the application environment 

(temperature and voltage) of the site. 

HSIRDYFLG bit can be used to indicate whether HSICLK RC oscillator is 

stable. In the clock startup process, HSICLK RC output clock is not released 

until the HSIRDYFLG bit is set to 1 by hardware. HSICLK RC can be started or 

closed by HSIEN bit in RCM_CTRL. 

Compared with HSECLK crystal oscillator, RC oscillator can provide system 

clock without any external device; the start time of RC oscillator is shorter than 

that of HSECLK crystal oscillator; even after calibration, its clock frequency 

accuracy is still inferior to that of HSECLK crystal oscillator. 

5.3.2.2 LSICLK low-speed internal clock signal 

Main characteristics of LSICLK 

LSICLK is generated by RC oscillator. The frequency may change along with 

the change of temperature and voltage. It can keep running in stop and standby 

mode and provide clock for independent watchdog and automatic wake-up unit. 

LSICLK can be started or closed by LSIEN bit in RCM_CSTS. LSIRDYFLG bit 

in RCM_CSTS indicates whether the low-speed internal oscillator is stable. At 

startup stage, the clock is not released until this bit is set to "1" by hardware. If 

allowed in RCM_INT, LSICLK interrupt application will be generated. 

LSICLK calibration 

Note: LSICLK calibration can be performed only for large-capacity products with TMR5 

The purpose of calibrating LSICLK oscillator is to compensate its frequency 

offset. After calibration, it can get RTC clock base with certain precision and 

IWDT timeout period. 

First, set the channel 4 of TMR5 to the input capture mode, connect the LSICLK 

clock and measure its clock frequency. Then set the 20-bit prescaler of RTC 

according to the required RTC time base and the IWDT timeout period with the 

HSECLK clock frequency as the accuracy guarantee. 

5.3.3 PLL (Phase Locked Loop) 

The internal PLL can be used to double the frequency of HSICLK output clock 

or HSECLK crystal output clock. 

HSICLK/2 or HSECLK can be selected as PLL input clock source, and output 

PLLCLK after PLL frequency multiplication (frequency multiplication factor can 

be selected). The clock source and multiplication factor should be selected 

before being activated. Once PLL is activated, the selection cannot be changed. 

When PLL is ready and PLL interrupt in RCM_INT is allowed, PLL can send 
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interrupt request. 

5.3.4 Clock Tree 

Figure 5 APM32A103xET7 Clock Tree 
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Note: 

(1) HCLK means AHB clock. 

(2) PCLK1 and PCLK2 are clock signal connected to the peripheral of APB1 and APB2 

respectively. 

(3) FCLK is running clock of Arm® Cortex®-M3. 

(4) The frequency of AHB, APB2 (high-speed APB) and APB1 (low-speed APB) domains can be 

configured through multiple prescalers. Besides, the maximum frequency of AHB and APB2 

domain is 120MHz, while the maximum allowable frequency of APB1 is 60MHz. 
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(5) When USBD is used, PLL must be set to output 48/72/96/120MHz clock, which is used to 

provide 48MHz USBDCLK clock after frequency division by USBD frequency divider. 

(6) When needing to run the peripheral connected to AHB and APB, it is required to turn on the 

corresponding enable end to make the peripheral get the clock signal. 

(7) SysTick (system timer) can be provided by the clock signal after frequency division of HCLK8. 

Different clock sources can be selected by setting SysTick control and status register. 

(8) Frequency assignment of all TMRxCLK (timer clocks) is automatically set by the hardware 

according to the following two situations: 

 ̧ If the corresponding APB prescaler factor is 1, the clock frequency of the timer is the 

same as that of the APB bus. 

 ̧ Otherwise, the clock frequency of the timer will be set to twice the frequency of the APB 

bus connected to it. 

(9) Moreover, the frequency of TMRx (x=2,3,4,5,6,7) clock signals is divided by APB1, and the 

frequency of TMRx (x=1,8) clock signals is dividied by APB2. 

5.3.5 Clock Source Selection of RTC 

HSECLK/128, LSECLK or LSICLK can be selected as RTCCLK clock source by 

setting RTCSRCSEL bit in RCM_BDCTRL. The selection of clock source can be 

changed only when the backup domain is reset. 

Because LSECLK is in the backup domain, and HSECLK and LSICLK are not in 

the backup domain, different clocks will be selected as the clock source; the 

working condition of RTCs are different, and see the following table for details: 

Table 27 Working Condition of RTC When RTC Selects Different Clock Sources 

Clock source Working condition 

LSECLK is selected as RTC 

clock 

As long as VBAT maintains power supply, RTC will continue to work 

even if VDD is powered off 

LSICLK is selected as 

automatic wake-up unit  
If VDD is powered off, AWUP state cannot be guaranteed. 

HSECLK/128 as RTC clock 

If the VDD is powered off or the internal voltage regulator is turned off 

(the power supply of 1.3V domain is cut off), the RTC state is 

uncertain, so the BPWEN bit (cancel the write protection of backup 

area) of PMU_CTRL (power control register) must be set to "1". 

5.3.6 Clock Source Selection of IWDT 

When IWDT (independent watchdog) is opened, LSICLK oscillator will be 

opened by force, and when it is stable, the clock signal will be provided to IWDT. 

After LSICLK is opened by force, it will always be open and cannot be closed. 
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5.3.7 Clock Source Selection of MCO 

When the corresponding GPIO port register is configured with corresponding 

function, the clock signal can be selected to be output to MCO pin by MCOSEL 

in configuration register RCM_CFG (clock configuration register). See the clock 

tree or MCOSEL bit instructions for specific clock signal. 

5.3.8 Clock Source Selection of SYSCLK 

After system reset, HSICLK oscillator is selected as the system clock, which 

cannot be stopped. If you want to switch the SYSCLK clock source, you must 

wait until the destination clock source is ready (i.e. the destination clock source 

is stable). The target clock source can be HSECLK and PLLCLK, and the clock 

source of PLLCLK can be HSECLK and HSICLK/2. 

The state bit of RCM_CFG can indicate the ready clock and selected SYSCLK 

clock source. 

5.3.9 CSS Clock Security System 

In order to prevent MCU from normal operation due to external crystal oscillator 

short circuit, MCU can activate CSS clock security system through software. 

After the security system is activated, if the HSECLK oscillator is used as the 

system clock directly or indirectly (used as the PLL input clock and PLL is used 

as the system clock), the external HSECLK oscillator will be turned off when the 

HSECLK clock fails, and the system clock will automatically switch to HSICLK. 

At this time, the PLL which selects HSECLK as the clock input and as the 

system clock input source will also be turned off. 

Note: When CSS is activated by software and HSECLK clock fails, CSS interrupt and NMI (non-

maskable interrupt) will be generated. Since NMI is executed continuously before CSS interrupt is 

cleared, CSSIF bit in RCM_INT register shall be set to clear the interrupt. 

 Register Address Mapping 

Table 28 RCM Register Address Mapping 

Register name Description Offset address 

RCM_CTRL Clock control register 0x00 

RCM_CFG Clock configuration register 0x04 

RCM_INT Clock interrupt register 0x08 

RCM_APB2RST APB2 peripheral reset register 0x0C 

RCM_APB1RST APB1 peripheral reset register 0x10 

RCM_AHBCLKEN AHB peripheral clock enable register 0x14 

RCM_APB2CLKEN APB2 peripheral clock enable register 0x18 

RCM_APB1CLKEN APB1 peripheral clock enable register 0x1C 
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Register name Description Offset address 

RCM_BDCTRL Backup domain control register 0x20 

RCM_CSTS Control/State register 0x24 

 Register Functional Description 

5.5.1 Clock control register (RCM_CTRL) 

Offset address: 0x00 

Reset value: 0x0000 XX83; X means undefined 

Access: Access in the form of word, half word and byte, without wait cycle 

Field Name R/W Description 

0 HSIEN R/W 

High Speed Internal Clock Enable 

Set 1 or clear 0 by software. 

HSICLK is an RC oscillator. When one of the following conditions 

occurs, it will be set to 1 by the hardware: power-on start, software 

reset, wake-up from standby mode, wake-up from stop mode, failure 

of external high-speed clock source (as system clock or providing 

system clock through PLL). When HSICLK is used as system clock 

or provides system clock through PLL, this bit cannot be cleared. 

0: HSICLK RC oscillator is disabled 

1: HSICLK RC oscillator is turned on 

1 HSIRDYFLG R 

High Speed Internal Clock Ready Flag 

0: HSICLK RC oscillator is not stable 

1: HSICLK RC oscillator is stable 

2 Reserved 

7:3 HSITRM R/W 

High Speed Internal Clock Trim 

The product has been calibrated to 8MHzÑ1% when leaving the 

factory. However, it changes as the temperature and voltage 

changes, but the frequency of HSICLK RC oscillator can be adjusted 

by HSITRM. 

15:8 HSICAL R 

High Speed Internal Clock Calibrate 

It will be calibrated to 8MHzÑ1% before leaving the factory. When the 

system is started up, the calibration parameters will be automatically 

written to the register. 

16 HSEEN R/W 

High Speed External Clock Enable 

When entering the standby or stop mode, this bit is cleared by 

hardware and HSECLK is turned off; when HSECLK is used as 

system clock source or the system clock is provided through PLL, 

this bit cannot be cleared. 

0: HSECLK is disabled 

1: HSECLK is enabled 

17 HSERDYFLG R 

High Speed External Clock Ready Flag 

When HSECLK is stable, this bit is set to 1 by hardware and cleared 

by software. 

0: HSECLK is not stable 

1: HSECLK is stable 
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Field Name R/W Description 

18 HSEBCFG R/W 

High Speed External Clock Bypass Configure 

Bypass mode refers to the mode in which external clock is used as 

the HSECLK clock source; otherwise the resonator is used as the 

HSECLK clock source. 

0: Non-bypass mode 

1: Bypass mode 

19 CSSEN R/W 

Clock Security System Enable 

0: Disable 

1: Enable 

23:20 Reserved 

24 PLLEN R/W 

PLL Enable 

When entering the standby and stop mode, this bit is cleared by the 

hardware; when PLLCLK has been configured (or in the process of 

configuration) as the clock source of the system clock, this bit cannot 

be cleared; in other cases, it can be set to 1 or cleared by the 

software. 

0: PLL is disabled 

1: PLL is enabled 

25 PLLRDYFLG R 

PLL Clock Ready Flag 

PLL is set to 1 by hardware after it is locked. 

0: PLL is unlocked 

1: PLL is locked 

31:26 Reserved 

5.5.2 Clock configuration register (RCM_CFG) 

Offset address: 0x04 

Reset value: 0x0000 0000 

All bits of this register are set or cleared by software. 

Access: Access in the form of word, half word and byte, with 0 to 2 wait cycles. 

1 or 2 wait cycles are inserted only when the access occurs during clock 

switching. 

Field Name R/W Description 

1:0 SCLKSEL R/W 

System Clock Source Select 

Select system clock source. 

When returning from stop or standby mode or the HSE directly or 

indirectly used as system clock fails, the hardware selects 

HSICLK as system clock by force (if the clock security system has 

been started) 

00: HSICLK is used as system clock 

01: HSECLK is used as system clock 

10: PLLCLK is used as system clock 

11: Unavailable 

3:2 SCLKSELSTS R 

System Clock Selection Status 

Indicate which clock source is used as system clock. 

00: HSICLK is used as system clock 

01: HSECLK is used as system clock 
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Field Name R/W Description 

10: PLLCLK output is used as system clock 

11: Unavailable 

7:4 AHBPSC R/W 

AHB Clock Prescaler Factor Configure 

Control the prescaler factor of AHB clock. 

0xxx: No frequency division for SYSCLK 

1000: SYSCLK 2-divided frequency  

1001: SYSCLK 4-divided frequency  

1010: SYSCLK 8-divided frequency  

1011: SYSCLK 16-divided frequency  

1100: SYSCLK 64-divided frequency 

1101: SYSCLK 128-divided frequency 

1110: SYSCLK 256-divided frequency 

1111: SYSCLK 512-divided frequency 

Note: When the prescaler factor of AHB clock is greater than 1, 

the prefetch buffer must be enabled. 

10:8 APB1PSC R/W 

APB1 Clock Prescaler Factor Configure 

Control the prescaler factor of low-speed APB1 clock (PCLK1) 

Warning: Softwre must ensure APB1 clock frequency is not 

greater than 60 MHz. 

0xx: No frequency division for HCLK 

100: HCLK 2-divided frequency 

101: HCLK 4-divided frequency 

110: HCLK 8-divided frequency 

111: HCLK 16-divided frequency 

13:11 APB2PSC R/W 

APB1 Clock Prescaler Factor 

Control the prescaler factor of high-speed APB2 clock (PCLK2) 

0xx: No frequency division for HCLK 

100: HCLK 2-divided frequency 

101: HCLK 4-divided frequency 

110: HCLK 8-divided frequency 

111: HCLK 16-divided frequency 

15:14 ADCPSC R/W 

ADC Clock Prescaler Factor Configure 

Determine ADC clock frequency 

00: PCLK2 is used as ADCCLK after two divided frequency 

01: PCLK2 is used as ADCCLK after four divided frequency 

10: PCLK2 is used as ADCCLK after six divided frequency 

11: PCLK2 is used as ADCCLK after eight divided frequency 

16 PLLSRCSEL R/W 

PLL Clock Source Select 

Select PLL input clock source. 

0: HSICLK RC oscillator clock is used as PLL input clock after 2 

divided frequency 

1: HSECLK is used as PLL input clock 

Note: This bit can be written only when PLL is disabled. 

17 PLLHSEPSC R/W 

HSECLK Prescaler Factor for PLL Clock Source 

Used as PLL input clock after HSECLK frequency division. 

0: No frequency division for HSECLK 

1: HSECLK2 frequency division 
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Field Name R/W Description 

Note: This bit can be written only when PLL is disabled. 

21:18 PLLMULCFG R/W 

PLL Multiplication Factor Configure 

Determine PLL multiplication factor. This bit can be written only 

when PLL is disabled. 

0000: PLLCLK 2-multiple frequency output 

0001: PLLCLK 3-multiple frequency output 

0010: PLLCLK 4-multiple frequency output 

0011: PLLCLK 5-multiple frequency output 

0100: PLLCLK 6-multiple frequency output 

0101: PLLCLK 7-multiple frequency output 

0110: PLLCLK 8-multiple frequency output 

0111: PLLCLK 9-multiple frequency output 

1000: PLLCLK 10-multiple frequency output 

1001: PLLCLK 11-multiple frequency output 

1010: PLLCLK 12-multiple frequency output 

1011: PLLCLK 13-multiple frequency output 

1100: PLLCLK 14-multiple frequency output 

1101: PLLCLK 15-multiple frequency output 

1110: PLLCLK 16-multiple frequency output 

1111: PLLCLK 16-multiple frequency output 

Note: The output frequency of PLLCLK cannot be greater than 

96MHz. 

23:22 USBDPSC R/W 

USBD Prescaler Factor Configure 

USBD clock generting 48MHz. 

Before enabling USBD clock in RCM_APB1CLKEN register, it 

must be ensured that this bit has been effective. If USBD1/2 clock 

is enabled, this bit cannot be cleared. 

0: PLLCLK is used as USBD clock after 1.5 divided frequency 

1: PLLCLK is directly used as USBD clock 

2: PLLCLK is used as USBD clock after 2 divided frequency 

3: PLLCLK is used as USBD clock after 2.5 divided frequency 

26:24 MCOSEL R/W 

Main Clock Output Select 

Set 1 or clear 0 by software. 

0xx: No clock output 

100: System clock (SYSCLK) output 

101: Internal RC oscillator clock (HSI) output 

110: External oscillator clock (HSECLK) output 

111: PLLCLK is output after two divided frequency 

Note: 1. The clock output may be truncated when starting and 

switching the MCO clock source. 

2. When the system clock is output to the MCO pin, please 

ensure that the output clock frequency is not greater than 50MHz 

(maximum frequency of I/O port). 

27 FPUPSC R/W 

FPU Clock Prescaler Factor Configure 

0: HCLK is used as FPU clock 

1: HCLK is used as FPU clock after 2 divided frequency 

31:28 Reserved 
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5.5.3 Clock interrupt register (RCM_INT) 

Offset address: 0x08 

Reset value: 0x0000 0000 

Access: Access in the form of word, half word and byte, without wait cycle. 

Field Name R/W Description 

0 LSIRDYFLG R 

LSICLK Ready Interrupt Flag 

When the internal low-speed clock is ready and the LSIRDYEN bit is 

set to 1, it is set to 1 by the hardware. 

The software clears the bit by setting 1LSIRDYCLR. 

0: No LSICLK ready interrupt 

1: LSICLK ready interrupt occurred 

1 LSERDYFLG R 

LSECLK Ready Interrupt Flag 

When the external low-speed clock is ready and the LSERDYEN bit is 

set to 1, it is set to 1 by the hardware. 

The software clears the bit by setting 1LSERDYCLR. 

0: No LSECLK ready interrupt 

1: LSECLK ready interrupt occurred 

2 HSIRDYFLG R 

HSICLK Ready Interrupt Flag 

When the internal high-speed clock is ready and the HSIRDYEN bit is 

set to 1, it is set to 1 by the hardware. 

The software clears the bit by setting 1HSIRDYCLR. 

0: No HSICLK ready interrupt 

1: HSICLK ready interrupt occurred 

3 HSERDYFLG R 

HSECLK Ready Interrupt Flag 

When the external low-speed clock is ready and the HSERDYCLR bit 

is set to 1, it is set to 1 by the hardware. 

The software clears the bit by setting 1 HSERDYCLR. 

0: No HSECLK ready interrupt 

1: HSECLK ready interrupt occurred 

4 PLLRDYFLG R 

PLL Ready Interrupt Flag 

When PLL is ready and PLLRDYEN bit is set to 1, it is set to 1 by the 

hardware. 

The software clears the bit by setting 1 PLLRDYCLR. 

0: No clock ready interrupt caused by PLL locked 

1: Clock ready interrupt caused by PLL locked 

6:5 Reserved 

7 CSSFLG R 

Clock Security System Interrupt Flag 

When the external 4-16MHz oscillator clock fails, it is set to 1 by 

hardware. 

The software clears the bit by setting CSSCLR bit. 

0: No security system interrupt caused by HSECLK failure 

1: Clock security system interrupt is caused by HSECLK failure 

8 LSIRDYEN R/W 

LSICLK Ready Interrupt Enable 

Enable or disable internal 40kHz RC oscillator ready interrupt. 

0: Disable 

1: Enable 
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Field Name R/W Description 

9 LSERDYEN R/W 

LSECLK Ready Interrupt Enable 

Enable external 32kHz RC oscillator ready interrupt. 

0: Disable 

1: Enable 

10 HSIRDYEN R/W 

HSICLK Ready Interrupt Enable 

Enable the internal 8MHz RC oscillator ready interrupt. 

0: Disable 

1: Enable 

11 HSERDYEN R/W 

HSECLK Ready Interrupt Enable 

Enable external 4-16MHz oscillator ready interrupt. 

0: Disable 

1: Enable 

12 PLLRDYEN R/W 

PLL Ready Interrupt Enable 

Enable PLL ready interrupt. 

0: Disable 

1: Enable 

15:13 Reserved 

16 LSIRDYCLR W 

LSICLK Ready Interrupt Clear 

Clear LSICLK ready interrupt flag bit LSIRDYFLG. 

0: No effect 

1: Clear 

17 LSERDYCLR  W 

LSECLK Ready Interrupt Clear 

Clear LSECLK ready interrupt flag bit LSERDYFLG. 

0: No effect 

1: Clear 

18 HSIRDYCLR W 

HSICLK Ready Interrupt Clear 

Clear HSICLK ready interrupt flag bit HSIRDYFLG. 

0: No effect 

1: Clear 

19 HSERDYCLR W 

HSECLK Ready Interrupt Clear 

Clear HSECLK ready interrupt flag bit HSERDYFLG. 

0: No effect 

1: Clear 

20 PLLRDYCLR W 

PLL Ready Interrupt Clear 

Clear PLL ready interrupt flag bit PLLRDYFLG. 

0: No effect 

1: Clear 

22:21 Reserved 

23 CSSCLR W 

Clock Security System Interrupt Clear 

Clear the security system interrupt flag bit CSSFLG. 

0: No effect 

1: Clear 

31:24 Reserved 
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5.5.4 APB2 peripheral reset register (RCM_APB2RST) 

Offset address: 0x0C 

Reset value: 0x0000 0000 

Access: Access in the form of word, half word and byte, without wait cycle. 

All bits can be reset or cleared by software. 

Field Name R/W Description 

0 AFIORST R/W 

Alternate Function I/O Reset 

0: No effect 

1: Reset 

1 Reserved 

2 PARST R/W 

IO Port A Reset 

0: No effect 

1: Reset 

3 PBRST R/W 

IO Port B Reset 

0: No effect 

1: Reset 

4 PCRST R/W 

IO Port C Reset 

0: No effect 

1: Reset 

5 PDRST R/W 

IO Port D Reset 

0: No effect 

1: Reset 

6 PERST R/W 

IO Port E Reset 

0: No effect 

1: Reset 

8:7 Reserved  

9 ADC1RST R/W 

ADC1 Reset 

0: No effect 

1: Reset ADC1 

10 ADC2RST R/W 

ADC2 Reset 

0: No effect 

1: Reset 

11 TMR1RST R/W 

TMR1 Timer Reset 

0: No effect 

1: Reset 

12 SPI1RST R/W 

SPI1 Reset 

0: No effect 

1: Reset 

13 TMR8RST R/W 

TMR8 Timer Reset 

0: No effect 

1: Reset 

14 USART1RST R/W 

USART1 Reset 

0: No effect 

1: Reset 
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Field Name R/W Description 

15 ADC3RST R/W 

ADC3 Reset 

0: No effect 

1: Reset 

31:16 Reserved 

5.5.5 APB1 peripheral reset register (RCM_APB1RST) 

Offset address: 0x10 

Reset value: 0x0000 0000 

Access: Access in the form of word, half word and byte, without wait cycle 

Field Name R/W Description 

0 TMR2RST R/W 

Timer 2 Reset 

0: No effect 

1: Reset 

1 TMR3RST R/W 

Timer 3 Reset 

0: No effect 

1: Reset 

2 TMR4RST R/W 

Timer 4 Reset 

Set 1 or clear 0 by software 

0: No effect 

1: Reset 

3 TMR5RST R/W 

Timer5 Reset 

0: No effect 

1: Reset 

4 TMR6RST R/W 

Timer 6 Reset 

0: No effect 

1: Reset 

5 TMR7RST R/W 

Timer 7 Reset 

0: No effect 

1: Reset 

10:6 Reserved 

11 WWDTRST R/W 

Window Watchdog Reset 

0: No effect 

1: Reset 

13:12 Reserved 

14 SPI2RST R/W 

SPI2 Reset 

0: No effect 

1: Reset 

15 SPI3RST R/W 

SPI3 Reset 

0: No effect 

1: Reset 

16 Reserved 
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Field Name R/W Description 

17 USART2RST R/W 

USART2 Reset 

0: No effect 

1: Reset 

18 USART3RST R/W 

USART3 Reset 

0: No effect 

1: Reset 

19 UART4RST R/W 

UART4 Reset 

0: No effect 

1: Reset 

20 UART5RST R/W 

UART5 Reset 

0: No effect 

1: Reset 

21 I2C1RST R/W 

I2C1 Reset 

0: No effect 

1: Reset 

22 I2C2RST R/W 

I2C2 Reset 

0: No effect 

1: Reset 

23 USBDRST R/W 

USBD1/2 Reset 

0: No effect 

1: Reset 

24 Reserved 

25 CAN1RST R/W 

CAN1 Reset 

0: No effect 

1: Reset 

26 CAN2RST R/W 

CAN2 Reset 

0: No effect 

1: Reset 

27 BAKPRST R/W 

Backup Interface Reset 

0: No effect 

1: Reset 

28 PMURST R/W 

Power Interface Reset 

0: No effect 

1: Reset 

29 DACRST R/W 

DAC Reset 

0: No effect 

1: Reset 

31:30 Reserved 

5.5.6 AHB peripheral clock enable register (RCM_AHBCLKEN) 

Offset address: 0x14 

Reset value: 0x0000 0014 

Access: Access in the form of word, half word and byte, without wait cycle 

All bits can be reset or cleared by software. 
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Note: When the peripheral clock is not enabled, the software cannot read the 

value of the peripheral register, and the value returned is always 0x0. 

Field Name R/W Description 

0 DMA1EN R/W 

DMA1 Clock Enable 

0: Disable 

1: Enable 

1 DMA2EN R/W 

DMA2 Clock Enable 

0: Disable 

1: Enable 

2 SRAMEN R/W 

SRAM Interface Clock Enable 

Enable SRAM clock in sleep mode. 

0: Disable 

1: Enable 

3 FPUEN R/W 

FPU Clock Enable 

0: Disable 

1: Enable 

4 FMCEN R/W 

FMC Clock Enable 

Enable the flash interface circuit clock in sleep mode. 

0: Disable 

1: Enable 

5 Reserved 

6 CRCEN R/W 

CRC Clock Enable 

0: Disable 

1: Enable 

7 Reserved 

8 EMMCEN R/W 

EMMC Clock Enable 

0: Disable 

1: Enable 

9 Reserved 

10 SDIOEN R/W 

SDIO Clock Enable 

0: Disable 

1: Enable 

31:11 Reserved 

5.5.7 APB2 peripheral clock enable register (RCM_APB2CLKEN) 

Offset address: 0x18 

Reset value: 0x0000 0000 

Access: Access in the form of word, half word and byte 

Usually there is no wait cycle. However, when the peripheral on the APB2 bus is 

accessed, the waiting state will be inserted until the APB2 peripheral access 

ends. 

  All bits can be reset or cleared by software. 

Note: When the peripheral clock is not enabled, the software cannot read the 

value of the peripheral register, and the value returned is always 0x0. 
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Field Name R/W Description 

0 AFIOEN R/W 

Alternate Function I/O Clock Enable 

0: Disable 

1: Enable 

1 Reserved 

2 PAEN R/W 

I/O Port A Clock Enable 

0: Disable 

1: Enable 

3 PBEN R/W 

I/O Port B Clock Enable 

0: Disable 

1: Enable 

4 PCEN R/W 

I/O Port C Clock Enable 

0: Disable 

1: Enable 

5 PDEN R/W 

I/O Port D Clock Enable 

0: Disable 

1: Enable 

6 PEEN R/W 

I/O Port E Clock Enable 

0: Disable 

1: Enable 

8:7 Reserved  

9 ADC1EN R/W 

ADC 1 Interface Clock Enable 

0: Disable 

1: Enable 

10 ADC2EN R/W 

ADC 2 Interface Clock Enable 

0: Disable 

1: Enable 

11 TMR1EN R/W 

TMR1 Timer Clock Enable 

0: Disable 

1: Enable 

12 SPI1EN R/W 

SPI 1 Clock Enable 

0: Disable 

1: Enable 

13 TMR8EN R/W 

TMR8 Timer Clock Enable 

0: Disable 

1: Enable 

14 USART1EN R/W 

USART1 Clock Enable 

0: Disable 

1: Enable 

15 ADC3EN R/W 

ADC 3 Interface Clock Enable 

0: Disable 

1: Enable 

31:16 Reserved 
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5.5.8 APB1 peripheral clock enable register (RCM_APB1CLKEN) 

Offset address: 0x1C 

Reset value: 0x0000 0000 

Access: Access in the form of word, half word and byte 

Usually there is no wait cycle. However, when the peripheral on the APB1 bus is 

accessed, the waiting state will be inserted until the APB1 peripheral access 

ends. 

All bits can be reset or cleared by software. 

Note: When the peripheral clock is not enabled, the software cannot read the 

value of the peripheral register, and the value returned is always 0x0. 

Field Name R/W Description 

0 TMR2EN R/W 

Timer 2 Clock Enable 

0: Disable 

1: Enable 

1 TMR3EN R/W 

Timer 3 Clock Enable 

0: Disable 

1: Enable 

2 TMR4EN R/W 

Timer 4 Clock Enable 

0: Disable 

1: Enable 

3 TMR5EN R/W 

Timer 5 Clock Enable 

0: Disable 

1: Enable 

4 TMR6EN R/W 

Timer 6 Clock Enable 

0: Disable 

1: Enable 

5 TMR7EN R/W 

Timer 7 Clock Enable 

0: Disable 

1: Enable 

10:6 Reserved 

11 WWDTEN R/W 

Window Watchdog Clock Enable 

0: Disable 

1: Enable 

13:12 Reserved 

14 SPI2EN R/W 

SPI 2 Clock Enable 

0: Disable 

1: Enable 

15 SPI3EN R/W 

SPI 3 Clock Enable 

0: Disable 

1: Enable 

16 Reserved 

17 USART2EN R/W 

USART 2 Clock Enable 

0: Disable 

1: Enable 
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Field Name R/W Description 

18 USART3EN R/W 

USART 3 Clock Enable 

0: Disable 

1: Enable 

19 UART4EN R/W 

UART 4 Clock Enable 

0: Disable 

1: Enable 

20 UART5EN R/W 

UART 5 Clock Enable 

0: Disable 

1: Enable 

21 I2C1EN R/W 

I2C1/3 Clock Enable 

0: Disable 

1: Enable 

22 I2C2EN R/W 

I2C2/4 Clock Enable 

0: Disable 

1: Enable 

23 USBDEN R/W 

USBD1/2 Clock Enable 

0: Disable 

1: Enable 

24 Reserved 

25 CAN1EN R/W 

CAN1 Clock Enable 

0: Disable 

1: Enable 

26 CAN2EN R/W 

CAN2 Clock Enable 

0: Disable 

1: Enable 

27 BAKPEN R/W 

Backup Interface Clock Enable 

0: Disable 

1: Enable 

28 PMUEN R/W 

Power Interface Clock Enable 

0: Disable 

1: Enable 

29 DACEN R/W 

DAC Interface Clock Enable 

0: Disable 

1: Enable 

31:30 Reserved 

5.5.9 Backup domain control register (RCM_BDCTRL) 

Offset address: 0x20 

Reset value: 0x0000 0000, which can be reset effectively only by backup 

domain 

Access: Access in the form of word, half word and byte, with 0 to 3 wait cycles 

When the register is accessed continuously, the waiting state will be inserted. 

Note: Only when BPWEN bit in PMU_CTRL is set to 1, can LSEEN, LSEBCFG, 

RTCSRCSEL and RTCCLKEN be changed. 
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Field Name R/W Description 

0 LSEEN R/W 

Low-Speed External Clock Enable 

0: Disable 

1: Enable 

1 LSERDYFLG R 

Low-Speed External Oscillator Oscillator Ready Flag 

When LSECLK is stable, this bit is set to 1 by hardware, and when it 

is unstable, it is cleared by hardware. 

0: Not ready 

1. Ready 

2 LSEBCFG R/W 

Low-Speed External Clock Bypass Mode Configure 

Bypass mode refers to the mode in which external clock is used as the 

LSECLK clock source; otherwise the resonator is used as the LSECLK 

clock source. 

0: Non-bypass mode 

1: Bypass mode 

7:3 Reserved 

9:8 RTCSRCSEL R/W 

RTC Clock Source Select 

First set the BDRST bit to reset the backup domain, and then select 

the RTC clock source. It is impossible to directly configure the 

register to modify. 

00: No clock 

01: LSECLK oscillator is used as RTC clock 

10: LSICLK oscillator is used as RTC clock 

11: HSECLK oscillator is used as RTC clock after 128 divided 

frequency 

14:10 Reserved 

15 RTCCLKEN R/W 

RTC Clock Enable 

0: Disable 

1: Enable 

16 BDRST R/W 

Backup Domain Software Reset 

Set 1 or clear 0 by software 

0: Reset is not activated 

1: Reset the whole backup domain 

31:17 Reserved 

5.5.10 Control/State register (RCM_CSTS) 

Offset address: 0x24 

Reset value: 0x0C00 0000, except reset flag, all are cleared by system reset, 

and reset flag can only be cleared by power reset. 

Access: Access in the form of word, half word and byte, with 0 to 3 wait cycles. 

When the register is accessed continuously, the waiting state will be inserted. 

Field Name R/W Description 

0 LSIEN R/W 

Low-Speed Internal Oscillator Enable 

Set 1 or clear 0 by software. 

0: Disable 

1: Enable 
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Field Name R/W Description 

1 LSIRDYFLG R 

Low-Speed Internal Oscillator Ready Flag 

When LSICLK is stable, this bit is set to 1 by hardware, and when it 

is unstable, it is cleared by hardware. 

0: Not ready 

1. Ready 

23:2 Reserved 

24 RSTFLGCLR R/W 

Reset Flag Clear 

The reset flag is cleared by setting to 1 by software, including 

RSTFLGCLR. 

0: No effect 

1: Clear the reset flag 

25 Reserved 

26 NRSTFLG R/W 

NRST PIN Reset Occur Flag 

When NRST pin is reset, it is set to 1 by hardware and cleared by 

software by writing RSTFLGCLR bit. 

0: No NRST pin reset 

1: NRST pin reset occurred 

27 PODRSTFLG R/W 

POR/PDR Reset Occur Flag 

This bit can be set to 1 by hardware; and cleared by software by 

writing RSTFLGCLR bit. 

0: No power-on/power-down reset occurs 

1: Power-on/power-down reset occurs 

28 SWRSTFLG R/W 

Software Reset Occur Flag 

This bit can be set to 1 by hardware; and cleared by software by 

writing RSTFLGCLR bit. 

0: No occurrence 

1: Occurred 

29 IWDTRSTFLG R/W 

Independent Watchdog Reset Occur Flag 

When independent watchdog reset occurs in VDD area, it is set to 1 

by hardware and cleared by software by writing RSTFLGCLR bit. 

0: No occurrence 

1: Occurred 

30 WWDTRSTFLG R/W 

Window Watchdog Reset Occur Flag 

When window watchdog is reset, it is set to 1 by hardware and cleared 

by software by writing RSTFLGCLR bit. 

0: No occurrence 

1: Occurred 

31 LPWRRSTFLG R/W 

Low Power Reset Occur Flag 

When low-power management is reset, it is set to 1 by hardware and 

cleared by software by writing RSTFLGCLR bit. 

0: No occurrence 

1: Occurred 
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 Power Management Unit (PMU) 

 Full Name and Abbreviation Description of Terms 

Table 29 Full Name and Abbreviation Description of Terms 

Full name in English English abbreviation 

Power Management Unit PMU 

Power On Reset POR 

Power Down Reset PDR 

Power Voltage Detector PVD 

 Introduction 

The power supply is the basis for stable operation of a system. The working 

voltage is 2.0~3.6V. It can provide 1.3V power supply through the built-in 

voltage regulator. If the main power VDD is powered down, it can supply power 

to the backup power supply area through VBAT. 
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 Structure Block Diagram 

Figure 6 Power Supply Control Structure Block Diagram 
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 Functional Description 

6.4.1 Power Domain 

The power domain of the product includes: VDD power domain, VDDA power 

domain, 1.3V power domain and backup power domain. 

6.4.1.1 VDD power domain 

Power supply is provided through VDD/VSS pins to power the voltage regulator, 

standby circuit, IWDT, HSECLK, I/O (except PC13, PC14, PC15 pins) and 

wake-up logic. 

Voltage regulator 

Power can be supplied to 1.3V power domain in the following operating modes: 

 ̧ Normal mode: In this mode, 1.3V power supply area runs at full power 

 ̧ Stop mode: In this mode, 1.3V power supply area works in low power 

state, all clocks are off, and peripherals stop work 
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 ̧ Standby mode: In this mode, the 1.3V power supply area stops power 

supply, and except for the standby circuit, the content of register and 

SRAM will be lost 

6.4.1.2 VDDA power domain 

Power the ADC, DAC, HSICLK, LSICLK, TempSensor, PLL and reset module 

through VDDA/VSSA and VREF+/VREF- pins. 

Independent ADC power supply and reference voltage 

Independent ADC power supply can improve conversion accuracy, and the 

specific power pins are as follows: 

 ̧ VDDA: Power pin of ADC 

 ̧ VSSA: Independent power ground pin 

 ̧ VREF+/VREF-: ADC reference voltage pin 

6.4.1.3 1.3V power domain 

The core, Flash, SRAM and digital peripherals are powered by voltage 

regulator. 

6.4.1.4 Backup power domain 

When VDD exists, the backup power supply area is powered by VDD. When VDD 

is powered down, the backup power supply area is powered by VBAT, which is 

used to save the content of backup register and maintain RTC function. Power 

the LSECLK crystal oscillator, RTC, backup register and RCM_BDCTRL 

register, PC13, PC14 and PC15. 

6.4.2 Power Management 

6.4.2.1 Power-on/power-down reset (POR and PDR) 

When the VDD/VDDA is detected to be lower than the threshold voltage VPOR and 

VPDR, the chip will automatically maintain the reset state. The waveform 

diagrams of power-on reset and power-down reset are as follows. For POR, 

PDR, hysteresis voltage and hysteresis time, please refer to the "Datasheet". 
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Figure 7 Power-on Reset and Power-down Reset Oscillogram 
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6.4.2.2 Power voltage detector (PVD) 

A threshold can be set for PVD to monitor whether VDD/VDDA is higher or lower 

than the threshold. If interrupt is enabled, the interrupt can be triggered to 

process VDD/VDDA exceeding the threshold in advance. The usage of PVD is 

as follows: 

 Set the PVDEN bit of the configuration register PMU_CTRL to 1 to 

enable PVD 

 Select the voltage threshold of PVD for the PLSEL[2:0] bit of the 

configuration register PMU_CTRL 

 The PVDOFLG bit of the configuration register PMU_CSTS indicates the 

value of VDD is higher or lower than the threshold of PVD 

 When it is detected that VDD/VDDA is lower or higher than the threshold of 

PVD, PVD interrupt will be generated 

The threshold waveform of PVD is shown below. Please see "Datasheet" for 

PVD threshold and hysteresis voltage. 
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Figure8 PVD Threshold Oscillogram 
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6.4.3 Power Consumption Control 

6.4.3.1 Reduce the power consumption in low-power mode 

There are three low-power modes: sleep mode, stop mode and standby mode. 

The power consumption is reduced by closing the core and clock source and 

setting the voltage regulator. 

The power consumption, wake-up start time, wake-up mode and data storage of 

each low-power mode are different; the lower the power consumption is, the 

longer the wake-up time is, the less the wake-up mode is, the less the data 

saved are after wake-up; users can choose the most appropriate low-power 

mode according to their needs. The following table shows the difference among 

three low-power modes. 

Table 30 Difference among "Sleep Mode, Stop Mode and Standby Mode" 

Mode Instruction Entry mode Wake-up mode 
Voltage 

regulator 

Effect on 

1.3V area 

clock 

Effect on 

VDD area 

clock 

Sleep 

ArmÈ CortexÈ-

M3 core stops, 

and all 

peripherals 

including the 

core peripheral 

are still working 

Call WFI 

instruction 
Any interrupt Open 

Ony the 

core clock is 

turned off 

and it has 

no effect on 

other clocks 

and ADC 

clocks 

None 

Call WFE 

instruction 
Wake-up event Open None 
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Mode Instruction Entry mode Wake-up mode 
Voltage 

regulator 

Effect on 

1.3V area 

clock 

Effect on 

VDD area 

clock 

Stop 
All clocks have 

stopped 

PDDSCFG and 

LPDSCFG bits 

+SLEEPDEEP 

bit +WFI or 

WFE 

Any external 

interrupt 

Turn on 

or be in 

low-

power 

mode Close 

clocks of all 

1.3V areas 

The 

oscillator 

of HSICLK 

and 

HSECLK 

is turned 

off 
Standby 1.3V power off 

PDDSCFG bit 

+SLEEPDEEP 

bit +WFI or 

WFE 

Rising edge of 

WKUP pin, RTC 

alarm event, 

external reset on 

NRST pin, IWDT 

reset 

Off 

Sleep mode 

The characteristics of sleep mode are shown in the table below 

Table 31 Characteristics of Sleep Mode 

Characteristics  Instruction 

Enter 

Enter the sleep mode immediately by executing WFI or WFE instructions; 

When SLEEPONEINT is set to 0 and WFI or WFE instruction is executed, the 

system will enter the sleep mode immediately; when SLEEPONEINT is set to 1, the 

system will exit the interrupt program and then enter the sleep mode immediately. 

Wake-up 
If WFI instruction is executed to enter the sleep mode, wake up by any interrupt; If 

WFE instruction is executed to enter the sleep mode, wake up through an event. 

Sleep 
The core stops working, all peripherals are still running, and the data in the core 

registers and memory before sleep are saved. 

Wake-up delay None 

After wake-up 

If the system is woken up by interrupt, it will first enter the interrupt, then exit the 

interrupt, and then execute the program after WFI instruction. If the system is woken 

up by event, it will directly execute the program after WFE instruction. 

Stop mode 

The characteristics of stop mode are shown in the table below: 

Table 32 Characteristics of Stop Mode 

Characteristics  Instruction 

Enter 

SLEEPDEEP bit of the core register is set to 1, PDDSCFG bit of the register 

PMU_CTRL is set to 0, and when executing WFI or WFE instruction, the system will 

enter the stop mode immediately; 

When LPDSCFG bit of the register PMU_CTRL is set to 0, the voltage regulator is 

working in normal mode; when LPDSCFG bit of the register PMU_CTRL is set to 1, 

the voltage regulator is working in low-power mode. 
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Characteristics  Instruction 

Wake-up 
If WFI instruction is executed to enter the sleep mode, wake up by any interrupt; If 

WFE instruction is executed to enter the sleep mode, wake up through an event. 

Stop 
The core will stop working, the peripheral will stop working, and the data in the core 

register and memory before stop will be saved. 

Wake-up delay 
HSICLK oscillator wake-up time + voltage regulator wake-up time from low-power 

mode. 

After wake-up 

If the system is woken up by interrupt, it will first enter the interrupt, then exit the 

interrupt, and then execute the program after WFI instruction. If the system is woken 

up by event, it will directly execute the program after WFE instruction. 

Standby mode 

The characteristics of standby mode are shown in the table below: 

Table 33 Standby Mode 

Characteristics  Instruction 

Enter 

SLEEPDEEP bit of the core register is set to 1, PDDSCFG bit of the register 

PMU_CTRL is set to 1, WUEFLG bit is set to 0 and when executing WFI or WFE 

instruction, the system will enter the standby mode immediately. 

Wake-up 
Wake up by rising edge of WKUP pin, RTC alarm, wake-up, tamper event or NRST 

pin external reset and IWDT reset. 

Standby 
The core will stop working, the peripheral will stop working, and the data in the core 

register and memory will be lost. 

Wake-up delay Chip reset time. 

After wake-up The program starts executing from the beginning. 

6.4.3.2 Reduce the power consumption in run mode 

In the run mode, the power consumption can be reduced by reducing the 

system clock, closing or reducing the peripheral clock on the APB/AHB bus. 

 Register Address Mapping 

Table 34 PMU Register Address Mapping Table 

Register name Description Offset address 

PMU_CTRL Power control register 0x00 

PMU_CSTS Power control/state register 0x04 

 Register Functional Description 

6.6.1 Power control register (PMU_CTRL) 

Offset address: 0x00 

Reset value: 0x0000 0000 (cleared when waking up from standby mode) 
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Field Name R/W Description 

0 LPDSCFG R/W 

Low Power Deepsleep Configure 

Configure the working state of the voltage regulator in stop mode. 

0: Enable 

1: Low-power mode 

1 PDDSCFG R/W 

Power Down Deep Sleep Configure 

When the CPU enters deep sleep, configure the voltage regulator 

state in standby and stop modes. 

0: The voltage regulator is controlled by LPDSCFG bit when 

entering the stop mode 

1: Enter standby mode 

2 WUFLGCLR RC_W1 

Wakeup Flag Clear 

0: Invalid 

1: Clear the wake-up flag after 2 system clock cycles by writing 1 

3 SBFLGCLR RC_W1 

Standby Flag Clear 

0: Invalid 

1: Write 1 to clear the standby flag 

4 PVDEN R/W 

Power Voltage Detector Enable 

0: Disable 

1: Enable 

7:5 PLSEL R/W 

PVD Level Select 

0x0̔2.2V 

0x1̔2.3V 

0x2̔2.4V 

0x3̔2.5V 

0x4̔2.6V 

0x5̔2.7V 

0x6̔2.8V 

0x7̔2.9V 

Note: See "Datasheet" for detailed instructions 

8 BPWEN R/W 

Backup Domain Write Access Enable 

Backup area refers to RTC and backup register; write access is 

disabled after reset, and is allowed after writing 1. 

0: Write is disabe 

1: Write is enable 

31:9 Reserved 

6.6.2 Power control/state register (PMU_CSTS) 

Offset address: 0x04 

Reset value: 0x0000 0000 (not cleared when waking up from standby mode) 

Compared with the standard APB read, it requires extra APB cycle to read this 

register 

Field Name R/W Description 

0 WUEFLG R 

Wakeup Event Flag 

This bit is set by hardware, indicating whether wake-up event or RTC 

alarm wake-up event occurs on WKUP pin 

0: Not occur 
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Field Name R/W Description 

1: Occurred 

Note: Enable the WKUP pin, and an event will be detected when the 

WKUP pin is at high level. 

1 SBFLG R 

Standby Flag 

This bit is set to 1 by hardware, and can only be cleared by POR/PDR 

(power-on/power-down reset) or by setting the SBFLGCLR bit of the 

power supply control register (PMU_CTRL). 

0: Not enter the standby mode 

1: Have entered the standby mode 

2 PVDOFLG R 

PVD Output Flag 

Indicate whether VDD/VDDA is higher than the PVD threshold 

selected by PLSEL[2:0] 

This bit is valid only when PVD is enabled by PVDEN BIT. 

0: VDD/VDDA higher than PVD threshold 

1: VDD/VDDA lower than PVD threshold 

Note: This bit is 0 after reset or when entering the standby mode (PVD 

stops work). 

7:3 Reserved 

8 WKUPCFG R/W 

WKUP Pin Configure 

When WKUP is used as a normal I/O, the event on WKUP pin cannot 

wake up the CPU in standby mode; it can wake up CPU only when it 

is not used as a normal I/O. 

0: Configure normal I/O 

1: Can wake MCU 

Note: Clear this bit in system reset 

31:9 Reserved 
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 Backup Register (BAKPR) 

 Introduction 

The backup register can be used to store 84 bytes of data, including 42 16-bit 

registers. When VDD is closed, the backup domain will be maintained power-on 

by VBAT. 

Wake up the system in standby mode. If the system is reset or the power supply 

is reset, the backup register will not be reset. BAKPR control register manages 

tamper detection and RTC check. 

After BAKP is reset, access to the backup register and RTC will be disabled, 

and the backup domain (BAKPR) will be protected from possible accidental 

write access. If you want to re-enable the access to the backup register and 

RTC, operate according to the following steps: 

 ̧ Enable the power supply and standby interface clock by setting PMU 

and BAKP bits in RCM_APB1CLKEN register 

 ̧ Enable the access to the backup register and RTC by setting BPWEN 

bit in PMU_CTRL power control register 

 Main Characteristics 

 84-byte data register 

 The state/control register is used to manage the tamper detection pull-

up input with interrupt function 

 Check register, which can store RTC calibration value 

 Output the RTC calibration clock, RTC alarm pulse or second pulse on 

tamper pin PC13 (TAMPER) (when the pin is not used for tamper 

detection) 

 Functional Description 

7.3.1 Intrusion Detection 

Judge whether tamper event is generated according to whether the signal on 

the TAMPER pin changes. Intrusion detection event can reset all data backup 

registers. In order to avoid the loss of tamper events, detect the signal and also 

detect the edge detection signal and tamper detection enable bit so that the 

tamper events before detection can be detected. When the TPALCFG bit is set, 

if the tamper pin is already at a effective level before enabling, an additional 

tamper event will be generated after the tamper pin is enabled. If TPIEN bit of 

BAKPR_CSTS register is also set, an interrupt will be generated when an 
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tamper detection event occurs. 

Disable the tamper pin after an tamper event is detected and cleared. If you 

want to re-enable the tamper detection function, to avoid that there is still 

tamper detection event on tamper pin when the software writes backup data 

BAKPR_DATAx register, it is required to set TPFCFG bit of BAKPR_CTRL 

register (equivalent to tamper pin detection) before writing the backup data 

BAKPR_DATAx register. 

Note: The tamper detection is still active when VDD is powered off. The tamper pin should be externally 

connected to the correct level to prevent the reset data backup register from being reset. 

7.3.2 RTC Calibration 

Enable RTC calibration by configuring the CALCOEN bit of RTC clock 

calibration BAKPR_CLKCAL register. 

RTC clock can be output to the tamper pin through 64 divided frequency. 

 Register Address Mapping 

Table 35 BAKPR Register Address Mapping 

Register name Description Offset address 

BAKPR_DATAx(x=1..10) Backup data register 1 0x04+4(x-1) 

BAKPR_CLKCAL RTC clock calibration register 0x2C 

BAKPR_CTRL Backup control register 0x30 

BAKPR_CSTS Backup control/state register 0x34 

BAKPR_DATAx(x=11é42) Backup data register 11 0x40+4(x-1) 

 Register Functional Description 

Peripheral registers can be accessed by half word (16 bits) or word (32 bits). 

7.5.1 Backup data register x (BAKPR_DATAx) (x=1é10, 11é42) 

Offset address: From 0x04 to 0x28, from 0x40 to 0xBC 

Reset value: 0x0000 0000 

Field Name R/W Description 

15:0 DATA R/W 

User Backup Data 

In the presence of VBAT power supply, BAKPR_DATAx register cannot be 

reset through power reset, system reset and standby mode wake-up reset, 

and can only be reset by resetting the backup domain or tamper event. 

7.5.2 RTC clock calibration register (BAKPR_CLKCAL) 

Offset address: 0x2C 

Reset value: 0x0000 0000 
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Field Name R/W Description 

6:0 CALVALUE R/W 

Calibration Value Setup 

Reduce RTC clock by skipping the clock pulse count of RTC, to realize 

calibration. This value indicates the pulse count of multiple clocks that 

will be ignored every 220 clock pulses, which can be slowed down from 0 

to 121ppm. 

7 CALCOEN R/W 

Calibration Clock Output Enable 

0: No output 

1: For the RTC clock after the tamper pin outputs 64 divided frequency, if 

LSECLK is 32.768KHz, the output signal frequency is 512Hz. When the 

CALCOEN bit is set, the tamper detection function needs to be disabled 

to avoid unnecessary tamper signal detected. 

Note: This bit will be cleared when VDD is powered off. 

8 ASPOEN R/W 

Alarm or Second Pulse Output Enable 

0: Disable 

1: Output RTC entry alarm or second pulse signal on tamper pin 

The duration of output pulse is 1 RTC clock cycle; when setting the 

ASPOEN bit, the tamper detection function should be disabled. 

Note: This bit can be clered only by backup domain reset. 

9 ASPOSEL R/W 

Alarm or Second Pulse Output Select 

This bit can select the tamper pin to output RTC second pulse signal or 

alarm pulse signal 

0: Output RTC alarm pulse 

1: Output RTC second pulse 

Note: This bit can be clered only by backup domain reset. 

31:10 Reserved 

7.5.3 Backup control register (BAKPR_CTRL) 

Offset address: 0x30 

Reset value: 0x0000 0000 

Field Name R/W Description 

0 TPFCFG R/W 

TAMPER Pin Function Configure 

0: Tamper pin is used as general-purpose IO port 

1: Tamper pin is shared in tamper detection 

1 TPALCFG R/W 

TAMPER Pin Active Level Configure 

Select the effective level detected by the tamper pin to reset all the 

data backup registers. 

0: High level 

1: Low level 

31:2 Reserved 

Note: Setting TPALCFG and TPFCFG bits at the same time is always secure. However, a false tamper 

event will be generated if both are cleared at the same time. Therefore, it is recommended to change 

the state of TPALCFG bit only when TPFCFG is 0. 

7.5.4 Backup control/state register (BAKPR_CSTS) 

Offset address: 0x34 

Reset value: 0x0000 0000 
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Field Name R/W Description 

0 TECLR W 

Tamper Event Flag Clear 

This bit is write-only, and the read-out value is 0 

0: Invalid 

1: Clear the tamper detection event flag and reset the tamper detection 

function 

1 TICLR W 

Tamper Interrupt Flag Clear 

This bit is write-only, and the read-out value is 0 

0: Invalid 

1: Clear the tamper detection interrupt and interrupt flag 

2 TPIEN R/W 

TAMPER Pin Interrupt Enable 

This bit is reset only after system reset or wake-up from standby mode. 

Tamper interrupt cannot wake up the system core in low-power mode. 

0: Disable 

1: Enable (TPFCFG bit must be set) 

7:3 Reserved 

8 TEFLG R 

TAMPER Event Occur Flag 

This bit is set by hardware when an tamper event is detected and it can be 

cleared by writing 1 to TECLR bit 

0: No tamper event 

1: Tamper event detected 

Note: The tamper event can reset all backup data registers. If the bit is 1, all 

backup data registers will remain reset, and the backup data cannot be 

written successfully. 

9 TIFLG R 

TAMPER Interrupt Occur Flag 

When the TPIEN bit is set and an tamper event is detected, this bit is set by 

hardware and cleared by writing 1 to the TICLR bit; this bit is reset only 

after the system is reset or woken up from standby mode. 

0: No tamper interrupt 

1: Tamper interrupt occurred 

31:10 Reserved 
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 Nested Vector Interrupt Controller (NVIC) 

 Full Name and Abbreviation Description of Terms 

Table 36 Full Name and Abbreviation Description of Terms 

Full name in English English abbreviation 

Non Maskable Interrupt NMI 

 Introduction 

The Cortex-M3 core in the product integrates nested vectored interrupt 

controller (NVIC), which is closely coupled with the core, and can handle 

exceptions and interrupts and power management control efficiently and with 

low delay. Please see Cortex-M3 Technical Reference Manual for more 

instructions about NVIC. 

 Main Characteristics 

 64 maskable interrupt channels (excluding 16 Arm® Cortex®-M3 interrupt 

lines) 

 16 programmable priority levels (use 4-bit interrupt priority level) 

 Low-delay exception and interrupt processing 

 Power management control 

 Realization of system control register 

 Interrupt and Exception Vector Table 

Table 37 APM32A103xET7 Interrupt and Exception Vector Table 

Exception type Vector No. Priority Vector address Description 

- - - 0x0000_0000 Reserved 

Reset - -3 0x0000_0004 Reset 

NMI - -2 0x0000_0008 Non-maskable interrupt 

HardFault - -1 0x0000_000C Various hardware faults 

MemManage - Can be set 0x0000_0010 Memory management 

BusFault - Can be set 0x0000_0014 - 

UsageFault - Can be set 0x0000_0018 - 

- - - 
0x0000_001C- 

0x0000_002B 
Reserved 
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Exception type Vector No. Priority Vector address Description 

SVCall - Can be set 0x0000_002C 
SWI instruction realizes 

system service revoking 

Debug Monitor - Can be set 0x0000_0030 Debug monitor 

- - - 0x0000_0034 Reserved 

PendSV  - Can be set 0x0000_0038 
Pending system service 

request 

SysTick - Can be set 0x0000_003C System tick timer 

WWDT 0 Can be set 0x0000_0040 
Window watchdog 

interrupt 

PVD 1 Can be set 0x0000_0044 
Power voltage detection 

interrupt 

TAMPER 2 Can be set 0x0000_0048 Tamper detection interrupt 

RTC 3 Can be set 0x0000_004C RTC interrupt 

FLASH 4 Can be set 0x0000_0050 
Flash memory global 

interrupt 

RCM 5 Can be set 0x0000_0054 RCM interrupt 

EINT0 6 Can be set 0x0000_0058 EINT Line 0 interrupt 

EINT1 7 Can be set 0x0000_005C EINT Line 1 interrupt 

EINT2 8 Can be set 0x0000_0060 EINT Line 2 interrupt 

EINT3 9 Can be set 0x0000_0064 EINT Line 3 interrupt 

EINT4 10 Can be set 0x0000_0068 EINT Line 4 interrupt 

DMA1_CH1 11 Can be set 0x0000_006C 
DMA1 channel 1 global 

interrupt 

DMA1_CH2 12 Can be set 0x0000_0070 
DMA1 channel 2 global 

interrupt 

DMA1_CH3 13 Can be set 0x0000_0074 
DMA1 channel 3 global 

interrupt 

DMA1_CH4 14 Can be set 0x0000_0078 
DMA1 channel 4 global 

interrupt 

DMA1_CH5 15 Can be set 0x0000_007C 
DMA1 channel 5 global 

interrupt 

DMA1_CH6 16 Can be set 0x0000_0080 
DMA1 channel 6 global 

interrupt 

DMA1_CH7 17 Can be set 0x0000_0084 
DMA1 channel 7 global 

interrupt 

ADC1/2 18 Can be set 0x0000_0088 
ADC1 and ADC2 global 

interrupt 
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Exception type Vector No. Priority Vector address Description 

USBD1_HP_CAN1

_TX 
19 Can be set 0x0000_008C 

USBD1 high-priority 

interrupt/CAN1 sending 

interrupt 

USBD1_LP_CAN1_

RX0 
20 Can be set 0x0000_0090 

USBD1 low-priority 

interrupt/CAN1 receiving 0 

interrupt 

CAN1_RX1 21 Can be set 0x0000_0094 CAN1 receiving 1 interrupt 

CAN1_SCE 22 Can be set 0x0000_0098 CAN1 SCE interrupt 

EINT9_5 23 Can be set 0x0000_009C EINT line [9:5] interrupt 

TMR1_BRK 24 Can be set 0x0000_00A0 TMR1 braking interrupt 

TMR1_UP 25 Can be set 0x0000_00A4 TMR1 update interrupt 

TMR1_TRG_COM 26 Can be set 0x0000_00A8 
TMR1 trigger and 

communication interrupt 

TMR1_CC 27 Can be set 0x0000_00AC 
TMR1 capture/compare 

interrupt 

TMR2 28 Can be set 0x0000_00B0 TMR2 interrupt 

TMR3 29 Can be set 0x0000_00B4 TMR3 interrupt 

TMR4 30 Can be set 0x0000_00B8 TMR4 interrupt 

I2C1_EV 31 Can be set 0x0000_00BC I2C1 event interrupt 

I2C1_ER 32 Can be set 0x0000_00C0 I2C1 error interrupt 

I2C2_EV 33 Can be set 0x0000_00C4 I2C2 event interrupt 

I2C2_ER 34 Can be set 0x0000_00C8 I2C2 error interrupt 

SPI1 35 Can be set 0x0000_00CC SPI1 interrupt 

SPI2 36 Can be set 0x0000_00D0 SPI2 interrupt 

USART1 37 Can be set 0x0000_00D4 USART1 interrupt 

USART2 38 Can be set 0x0000_00D8 USART2 interrupt 

USART3 39 Can be set 0x0000_00DC USART3 interrupt 

EINT15_10 40 Can be set 0x0000_00E0 EINT line [15:10] interrupt 

RTC_Alarm 41 Can be set 0x0000_00E4 RTC alarm interrupt 

USBD_WakeUp 42 Can be set 0x0000_00E8 
USBD_OTG wake-up 

interrupt 

TMR8_BRK 43 Can be set 0x0000_00EC TMR8 braking interrupt 

TMR8_UP 44 Can be set 0x0000_00F0 TMR8 update interruupt 

TMR8_TRG_COM 45 Can be set 0x0000_00F4 
TMR8 trigger and 

communication interrupt 
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Exception type Vector No. Priority Vector address Description 

TMR8_CC 46 Can be set 0x0000_00F8 
TMR8 capture/compare 

interrupt 

ADC3 47 Can be set 0x0000_00FC ADC3 global interrupt 

EMMC 48 Can be set 0x0000_0100 EMMC interrupt 

SDIO 49 Can be set 0x0000_0104 SDIO interrupt 

TMR5 50 Can be set 0x0000_0108 TMR5 interrupt 

SPI3 51 Can be set 0x0000_010C SPI3 interrupt 

UART4 52 Can be set 0x0000_0110 UART4 interrupt 

UART5 53 Can be set 0x0000_0114 UART5 interrupt 

TMR6 54 Can be set 0x0000_0118 TMR6 interrupt 

TMR7 55 Can be set 0x0000_011C TMR7 interrupt 

DMA2_CH1 56 Can be set 0x0000_0120 DMA2 channel 1 interrupt 

DMA2_CH2 57 Can be set 0x0000_0124 DMA2 channel 2 interrupt 

DMA2_CH3 58 Can be set 0x0000_0128 DMA2 channel 3 interrupt 

DMA2_CH4/5 59 Can be set 0x0000_012C 
DMA2 channel 4/5 

interrupt 

- - - 
0x0000_0130-

0x0000_0133 
Reserved 

USBD2_HP_CAN2

_TX 
61 Can be set 0x0000_0134 

USBD2 high-priority 

interrupt/CAN2 sending 

interrupt 

USBD2_LP_CAN2_

RX0 
62 Can be set 0x0000_0138 

USBD2 low-priority 

interrupt/CAN2 receiving 0 

interrupt 

CAN2_RX1 63 Can be set 0x0000_013C CAN2 receiving 1 interrupt 

CAN2_SCE 64 Can be set 0x0000_0140 CAN2 SCE interrupt 
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 External Interrupt/Event Controller (EINT) 

 Introduction 

The interrupts/events contain internal interrupt/event and external 

interrupt/event. In this manual, external interrupt refers to the interrupt/event 

caused by I/O pin input signal, which is EINTx in interrupt vector table; other 

interrupts are internal interrupts/events. 

The events can be divided into hardware events and software events. Hardware 

events are generated by external/core hardware signals, while software events 

are generated by instructions. 

Interrupts need to go through the interrupt handler function to realize the work to 

be processed, while events do not need to go through interrupt handler function, 

and the preset work can be triggered by hardware. The external events output 

pulse through events such as GPIO, while the internal events trigger another 

TMR to work, for example, through update event of one TMR. 

 Functional Description 

9.2.1 "External Interrupt and Event" Classification and Difference 

Points 

"External interrupt and event" can be classified into external hardware interrupt, 

external hardware event, external software event and external software interrupt 

according to trigger source, configuration and execution process. The difference 

points are shown in the table below: 

Table 38 "External Interrupt and Event" Classification and Difference Points 

Name Trigger source Configuration and execution process 

External 

hardware 

interrupt 

External signal 

(1) Set the trigger mode, allow the interrupt request, and enable 

corresponding peripheral interrupt line (enable in NVIC); 

(2) When an edge consistent with the configuration is generated 

on the external interrupt line, an interrupt request will be generated, 

and the corresponding suspend bit will be set to 1. Write 1 to the 

corresponding bit of the pending register and the interrupt request 

will be cleared. 

External 

hardware 

event 

External signal 

(1) Set the trigger mode and enable the event line; 

(2) When an edge consistent with the configuration is generated 

on the external interrupt line, one event request pulse will be 

generated, and the corresponding pending bit will not be set to 1. 
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Name Trigger source Configuration and execution process 

External 

software 

request 

Software interrupt 

register/transmission 

event (SEV) 

instruction 

(1) Enable the event line; 

(2) Write 1 to the software interrupt event register of the 

corresponding event line to generate an event request pulse, and 

the corresponding pending bit will not be set to 1. 

External 

software 

interrupt 

Software interrupt 

register 

(1) Allow interrupt request, and enable the corresponding 

peripheral interrupt line (enable in NVIC); 

(2) Write 1 to the software interrupt event register of the 

corresponding event line to generate an interrupt request, the 

corresponding pending bit will be set to 1; write 1 to the 

corresponding bit of the pending register and the interrupt request 

will be cleared. 

9.2.2 Core Wake-up 

Using WFI and WFE instructions can make the core stop working. When WFI 

instruction is used, any interrupt can wake up the core; when WFE instruction is 

used, the core can be wakened up by event. 

When interrupt is used for wake-up, the interrupt handler function will be 

triggered, and normal interrupt configuration can wake up the core. When an 

event is used to wake up the core, the interrupt handler function will not be 

triggered, which will reduce the wake-up time, and the configuration method is: 

 It can trigger an internal interrupt (internal hardware event) but cannot 
trigger the interrupt handler function for wake-up 
 ̧ It can enable an internal interrupt in the peripheral, but cannot enable 
the corresponding interrupt in NVIC to avoid triggering the interrupt 
handler function 

 ̧ Enable SEVONPEND bit in the system controller of the core, and 
execute WFE instruction to make the core enter sleep mode 

 ̧ Generate an interrupt to wake up the core; when the core recovers from 
WFE, it is required to clear the pending bit of corresponding peripheral 
interrupt and the pending bit of peripheral NVIC interrupt channel (clear 
the pending register in the NVIC interrupt) 

 Wake up through EINT line events (external hardware event) 
 ̧ Configure EINT line as the event mode 
 ̧ Execute WFE instruction to make the core enter the sleep mode 
 ̧ Generate an interrupt to wake up the core; when the CPU recovers 
from WFE, since the pending bit of corresponding event line is not set, 
it is unnecessary to clear the interrupt pending bit of corresponding 
peripheral or the NVIC interrupt channel pending bit 

9.2.2.1 Event wake-up 

It can trigger an internal interrupt (internal hardware event) but cannot trigger 

the interrupt handler function for wake-up 
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 Enable an internal interrupt in the peripheral, but do not enable the 

corresponding interrupt in NVIC to avoid triggering the interrupt handler 

function; 

 Enable SEVONPEND bit in the system controller of the core, and 

execute WFE instruction to make the core enter sleep mode; 

 Generate an interrupt to wake up the core; when the core recovers from 

WFE, it is required to clear the pending bit of corresponding peripheral 

interrupt and the pending bit of peripheral NVIC interrupt channel (clear 

the pending register in the NVIC interrupt). 

Wake up through EINT line events (external hardware event) 

 Configure EINT line as the event mode; 

 Execute WFE instruction to make the core enter the sleep mode; 

 Generate an interrupt to wake up the core; when the CPU recovers from 

WFE, since the pending bit of corresponding event line is not set, it is 

unnecessary to clear the interrupt pending bit of corresponding 

peripheral or the NVIC interrupt channel pending bit. 

9.2.3 External Interrupt and Event Line Mapping 

Table 39 External Interrupt and Event Line Mapping 

External Interrupt and Event Channel Name External Interrupt and Event Line No. 

PA0/PB0/PC0/PE0 EINT 0 

PA1/PB1/PC1/PE1 EINT 1 

é é 

PA15/PB15/PC15/PE15 EINT 15 

PVD output EINT 16 

RTC Alarm event EINT 17 

USBD wake-up event EINT 18 

Reserved EINT 19 

Reserved EINT 20 

Reserved EINT 21 

Reserved EINT 22 

Reserved EINT 23 

Reserved EINT 24 

Reserved EINT 25 

Reserved EINT 26 

Reserved EINT 27 

Reserved EINT 28 
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External Interrupt and Event Channel Name External Interrupt and Event Line No. 

Reserved EINT 29 

Reserved EINT 30 

Reserved EINT 31 

 Register Address Mapping 

Table 40 External Interrupt/Event Controller Register Mapping 

Register name Description Offset address 

EINT_IMASK Interrupt mask register 0x00 

EINT_EMASK Event mask register 0x04 

EINT_RTEN 
Enable the rising edge trigger selection 

register 
0x08 

EINT_FTEN 
Enable the falling edge trigger selection 

register 
0x0C 

EINT_SWINTE Software interrupt event register 0x10 

EINT_IPEND Interrupt pending register 0x14 

 Register Functional Description 

9.4.1 Interrupt mask register (EINT_IMASK) 

Offset address: 0x00 

Reset value: 0x0000 0000 

Field Name R/W Description 

18:0 IMASKx R/W 

Interrupt Request Mask on Line x 

0: Mask 

1: Open 

31:19 Reserved 

9.4.2 Event mask register (EINT_EMASK) 

Offset address: 0x04 

Reset value: 0x0000 0000 

Field Name R/W Description 

18:0 EMASKx R/W 

Event Request Mask on Line x 

0: Mask 

1: Open 

31:19 Reserved 

9.4.3 Enable the rising edge trigger selection register (EINT_RTEN) 

Offset address: 0x08 

Reset value: 0x0000 0000 
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Field Name R/W Description 

18:0 RTENx R/W 

Rising Trigger Event and Interrupt Enable of Line x 

0: Disable 

1: Enable 

31:19 Reserved 

Note: Since the external wake-up lines are edge triggered, there should be no 

burr signal on these lines; when writing EINT_RTEN register, if the rising edge 

signal is on the external interrupt line, it will not be recognized and the set 

pending bit will not be set; in the same interrupt line, the rising edge trigger and 

falling edge trigger can be set at the same time. 

9.4.4 Enable the falling edge trigger selection register (EINT_FTEN) 

Offset address: 0x0C 

Reset value: 0x0000 0000 

Field Name R/W Description 

18:0 FTENx R/W 

Falling Trigger Event Enable of Line x 

0: Disable (interrupt and event) 

1: Enable (interrupt and event) 

31:19 Reserved 

Note: Since the external wake-up lines are edge triggered, there should be no 

burr signal on these lines; when writing EINT_FTEN register, if the rising edge 

signal is on the external interrupt line, it will not be recognized and the set 

pending bit will not be set; in the same interrupt line, the rising edge trigger and 

falling edge trigger can be set at the same time. 

9.4.5 Software interrupt event register (EINT_SWINTE) 

Offset address: 0x10 

Reset value: 0x0000 0000 

Field Name R/W Description 

18:0 SWINTEx R/W 

Software Interrupt Event on Line x 

This bit can be set to 1 by software, and be cleared by writing 1 to the 

corresponding bit of EINT_IPEND. 

When this bit is 0, the pending bit of EINT_IPEND can be set by writing 1. 

If EINT_IMASK (EINT_EMASK) is set to open the interrupt (event) 

request, an interrupt (event) will be generated. 

0: No effect 

1: Software generates an interrupt (event) 

31:19 Reserved 

9.4.6 Interrupt pending register (EINT_IPEND) 

Offset address: 0x14 

Reset value: 0xXXXX XXXX 
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Field Name R/W Description 

18:0 IPENDx RC_W1 

Interrupt Pending Occur of Line x Flag 

When a trigger request on the corresponding edge of EINT occurs on 

an external interrupt line, it will be set to 1 by hardware; it can be 

cleared by changing the polarity of the edge detection or by writing 1 

to this bit. 

31:19 Reserved 
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 Direct Memory Access (DMA) 

 Full Name and Abbreviation Description of Terms 

Table 41 Full Name and Abbreviation Description of Terms 

Full name in English English abbreviation 

Global G 

Transfer T 

Half H 

Complete C 

Error E 

Channel CH 

Circular CIR 

Peripheral PER 

Increment I 

Memory M 

Priority PRI 

Number N 

Address ADDR 

 Introduction 

DMA (Direct Memory Access) can realize high-speed data transmission 

between peripheral devices and memory or between memory and memory 

without CPU intervention, thus saving CPU resources for other operations. 

The product has two DMA controllers, DMA1 has 7 channels and DMA2 has 5 

channes. Each channel can manage multiple DMA requests, but each channel 

can only respond to one DMA request at the same time. Each channel can set 

priority, and the arbiter can coordinate the priority of corresponding DMA 

requests of each DMA channel according to the priority of the channels. 

 Main Characteristics 

 DMA1 has 7 channels, and DMA2 has 5 channels 

 There are three data transmission modes: peripheral to memory, 

memory to peripheral, memory to memory 

 Each channel has a special hardware DMA request for connection 
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 Support software priority and hardware priority when multiple requests 

occur at the same time 

 Each channel has three event flags and independent interrupts 

 Support circular transmission mode 

 The number of data transmission is programmable, up to 65535 

 Functional Description 

10.4.1 DMA Request 

If the peripheral or memory needs to use DMA to transmit data, it is required to 

first send DMA request and wait for DMA approval before data transmission. 

DMA has 12 channels, DMA1 has 7 and DMA2 has 5. Each channel is 

connected with different peripherals, and each channel has three event flags 

(DMA half transmission, DMA transmission completion and DMA transmission 

error). The logic of the three event flags may become a separate interrupt 

request, and they all support software triggering. 

When multiple peripherals request the same channel, it is required to configure 

the corresponding register to turn on or off the request of each peripheral, so as 

to ensure that only one peripheral request can be turned on in a channel. 

Table 42 DMA1 Request Mapping Table 

Peripheral Channel 1 Channel 2 Channel 3 Channel 4 Channel 5 Channel 6 Channel 7 

TMR1 ð TMR1_CH1 TMR1_CH2 

TMR1_CH4 

TMR1_TRIG 

TMR1_COM 

TMR1_UP TMR1_CH3 ð 

TMR2 TMR2_CH3 TMR2_UP ð ð TMR2_CH1 ð 
TMR2_CH2 

TMR2_CH4 

TMR3 ð TMR3_CH3 
TMR3_CH4 

TMR3_UP 
ð ð 

TMR3_CH1 

TMR3_TRIG 
ð 

TMR4 TMR4_CH1 ð ð TMR4_CH2 TMR4_CH3 ð TMR4_UP 

ADC1 ADC1 ð ð ð ð ð ð 

SPI/I2S ð SPI1_RX SPI1_TX SPI/I2S2_RX SPI/I2S2_TX ð ð 

USART ð USART3_TX USART3_RX USART1_TX USART1_RX USART2_RX USART2_TX 

I2C ð ð ð I2C2_TX I2C2_RX I2C1_TX I2C1_RX 

Table 43 DMA2 Request Mapping Table 

Peripheral Channel 1 Channel 2 Channel 3 Channel 4 Channel 5 

TMR5 
TMR5_CH4 

TMR5_TRIG 

TMR5_CH3 

TMR5_UP 
ð TMR5_CH2 TMR5_CH1 
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Peripheral Channel 1 Channel 2 Channel 3 Channel 4 Channel 5 

TMR6/DAC 

channel 1 
ð ð 

TMR6_UP/ 

DAC channel 1 
ð ð 

TMR7/DAC 

channel 2 
ð ð ð 

TMR7_UP/ 

DAC channel 2 
ð 

TMR8 
TMR8_CH3 

TMR8_UP 

TMR8_CH4 

TMR8_TRGI 

TMR8_COM 

TMR8_CH1 ð TMR8_CH2 

ADC3 ð ð ð ð ADC3 

SPI/I2S3 SPI/I2S3_RX SPI/I2S3_TX ð ð ð 

UART4 ð ð UART4_RX ð UART4_TX 

SDIO ð ð ð SDIO ð 

10.4.2 DMA Channel 

10.4.2.1 Transmission data are programmable 

The data transmitted by DMA are programmable, up to 65535, and the 

transmission data bit width of peripherals and memory can be set by configuring 

PERSIZE bit and MEMSIZE bit of DMA_CHCFGx register. 

10.4.2.2 Transmission width and alignment method are programmable 

Programmable data transmission width DMA transmission operations: 

Figure 9 Transmission Width with Source of 8bits and Target of 8bits 
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Figure 10 Transmission Width with Source of 8bits and Target of 16bits 
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Figure 11 Transmission Width with Source of 8bits and Target of 32bits 
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Figure 12Transmission Width with Source of 32bits and Target of 8bits 
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Figure 13Transmission Width with Source of 16bits and Target of 16bits 
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Figure 14 Transmission Width with Source of 16bits and Target of 32bits 
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Figure 15 Transmission Width with Source of 32bits and Target of 16bits 
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10.4.2.3 Address setting 

The transmission address supports two modes: fixed mode and pointer 

increment mode. 

Transmission address pointer increment mode 

The automatic pointer increment of peripheral and memory is completed 

through the PERIMODE bit and MIMODE bit of configuration register 

DMA_CHCFGx. The next address to be transmitted is the one by adding the 

increment to the previous address. The increment depends on the selected data 

width. 

10.4.2.4 Transmission mode 

There are two channel configuration modes: non-circular mode and circular 

mode. 

Non-circular mode 

When the data transmission is finished, the DMA operation will not be 

performed any more, and the new DMA transmission will be started. When the 

DMA channel is not working, the register DMA_CHNDATAx will rewrite the 

transmission value. 

Circular mode 

After data transmission, the content of the register DMA_CHNDATAx will be 

automatically reloaded to the previously configured value, and the peripheral 

address register DMA_CHPADDRx and the memory address register 
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DMA_CHMADDRx will also be reloaded as the initial base address. 

The configuration method is as follows: 

 ̧ Set the CIRMODE bit of the configuration register DMA_CHCFGx to 1 

to turn on the circular mode; 

 ̧ This mode is used to process continuous peripheral requests. When 

the number of data transmission becomes 0, it will automatically 

return to the initial value and continue DMA operation until the 

CIRMODE bit is cleared and the system exits the circular mode. 

10.4.2.5 DMA request priority setting 

Arbitrator 

When multiple DMA channel requests occur, an arbiter is needed to manage the 

response sequence. Management is divided into two stages: the first stage is 

software stage, which is divided into the highest, high, medium and low priority; 

the second stage is hardware stage, and under the condition of the same 

software priority, the lower the channel number is, the higher the priority is. 

10.4.2.6 Transmission direction 

Support three directions: from memory to memory, from memory to peripheral, 

and from peripheral to memory. 

If the write operation (target address) is performed on the memory, the memory 

includes internal SRAM, external RAM supported by EMMC (such as external 

SRAM) and NORFLASH; if the read operation (source address) is performed on 

the memory, the address includes internal FLASH, internal SRAM, RAM 

supported by EMMC, and NORFLASH. 

Examples of "from memory to memory" configuration are as follows: 

 ̧ The M2MMODE bit of the configuration register DMA_CHCFGx is set 

to put the memory to the memory mode; 

 ̧ The DMA operation in this mode is performed under the condition of 

no peripheral request. The CHEN bit of the configuration register 

DMA_CHCFGx is set to 1, and after the channel is opened, the data 

transmission will start and when the transmission quantity register 

DMA_CHNDATAx becomes 0, the transmission is over. 

10.4.3 Interrupt 

Each DMA channel has three types of interrupt events, which are half 

transmission (HT), transmission completion (TC) and transmission error (TE). 

 The interrupt event flag bit for half transmission is HTFLG, and the 

interrupt enable control bit is HTINTEN 

 The interrupt event flag bit for transmission completion is TCFLG, and 

the interrupt enable control bit is TCINTEN 
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 The interrupt event flag bit for transmission error is TERRFLG, and the 

interrupt enable control bit is TERRINTEN 

 Register Address Mapping 

Table 44 Register Address Mapping 

 Register Functional Description 

10.6.1 DMA interrupt state register (DMA_INTSTS) 

Offset address: 0x00 

Reset value: 0x0000 0000 

Field Name R/W Description 

24,20,16, 

12,8,4,0 

GINTFLGx R 

Channel x Global Interrupt Occur Flag (x=1é7) 

Indicate whether TC, HT or TE interrupt is generated on the 

channel; these bits are set to 1 by hardware; write 1 and clear on 

the corresponding bit of DMA_INTFCLR. 

0: Not generate 

1: Generate 

25,21,17, 

13,9,5,1 

TCFLGx R 

Channel x All Transfer Complete Flag (x=1..7) 

Indicate whether the transmission completion interrupt (TC) is 

generated on the channel; these bits are set to 1 by hardware; write 

1 and clear on the corresponding bit of DMA_INTFCLR. 

0: Not completed 

1: Completed 

26,22,18, 

14,10,6,2 

HTFLGx R 

Channel x Half Transfer Complete Flag (x=1..7) 

Indicate whether the half transmission interrupt (HT) is generated 

on the channel; these bits are set to 1 by hardware; write 1 and 

clear on the corresponding bit of DMA_INTFCLR. 

0: Not generate 

1: Generate 

27,23,19, 

15,11,7,3 

TERRFLGx R 

Channel x Transfer Error Occur Flag (x=1..7) 

Indicate whether the transmission error interrupt (TE) is generated 

on the channel; these bits are set to 1 by hardware; write 1 and 

clear on the corresponding bit of DMA_INTFCLR. 

0: Not generate 

1: Generate 

Register name Description Offset address 

DMA_INTSTS DMA interrupt state register 0x00 

DMA_INTFCLR DMA interrupt flag clear register 0x04 

DMA_CHCFGx DMA Channel x configuration register 0x08+20 x 

DMA_CHNDATAx DMA Channel x transmission quantity register 0x0C+20 x 

DMA_CHPADDRx DMA Channel x peripheral address register 0x10+20 x 

DMA_CHMADDRx DMA Channel x memory address register 0x14+20 x 
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Field Name R/W Description 

31:28 Reserved 

10.6.2 DMA interrupt flag clear register (DMA_INTFCLR) 

Offset address: 0x04 

Reset value: 0x0000 0000 

Field Name R/W Description 

24,20,16,12, 

8,4,0 
GINTCLRx R/W 

Channel x Global Interrupt Occur Flag Clear (x=1..7) 

Clear the corresponding GINTFLG, TCFLG, HTFLG and 

TERRFLG flags in the interrupt state register. 

0: Invalid 

1: Clear the GINTFLG flag 

25,21, 

17,13, 

9,5,1 

TCCLRx R/W 

Channel x Transfer Complete Clear (x=1..7) 

Clear the corresponding TCFLG flag in interrupt state register. 

0: Invalid 

1: Clear the TCFLG flag 

26,22 

18,14, 

10,6,2 

HTCLRx R/W 

Channel x Half Transfer Complete Clear (x=1..7) 

Clear the corresponding HTFLG flag in interrupt state register. 

0: Invalid 

1: Clear the HTFLG flag 

27,23, 

19,15, 

11,7,3 

TERRCLRx R/W 

Channel x Transfer Error Occur Clear (x=1..7) 

Clear the corresponding TERRFLG flag in interrupt state 

register. 

0: Invalid 

1: Clear the TERRFLG flag 

31:28 Reserved 

10.6.3 DMA Channel x configuration register (DMA_CHCFGx) (x=1é7) 

Offset address: 0x08+20 x (channel numberï1) 

Reset value: 0x0000 0000 

Field Name R/W Description 

0 CHEN R/W 

DMA Channel Enable 

0: Disable 

1: Enable 

1 TCINTEN R/W 

All Transfer Complete Interrupt Enable) 

0: Disable 

1: Enable 

2 HTINTEN R/W 

Half Transfer Complete Interrupt Enable 

0: Disable 

1: Enable 

3 TERRINTEN R/W 

Transfer Error Occur Interrupt Enable 

0: Disable 

1: Enable 

4 DIRCFG R/W 
Data Transfer Direction Configure 

0: Read from peripheral to memory 
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Field Name R/W Description 

1: Read from memory to peripheral 

5 CIRMODE R/W 

Circular Mode Enable 

0: Disable 

1: Enable 

6 PERIMODE R/W 

Peripheral Address Increment Mode Enable 

0: Disable 

1: Enable 

7 MIMODE R/W 

Memory Address Increment Mode Enable 

0: Disable 

1: Enable 

9:8 PERSIZE R/W 

Peripheral Data Size Configure 

00: 8 bits 

01: 16 bits 

10: 32 bits 

11: Reserved 

Note: It cannot be configured to 00 when I2C3 is used by 

user. 

11:10 MEMSIZE R/W 

Memory Data Size Configure 

00: 8 bits 

01: 16 bits 

10: 32 bits 

11: Reserved 

Note: It cannot be configured to 00 when I2C3 is used by 

user. 

13:12 CHPL R/W 

Channel Priority Level Configure 

00: Low 

01: Medium 

10: High 

11: Highest 

14 M2MMODE R/W 

Memory to Memory Mode Enable 

0: Disable 

1: Enable 

31:15 Reserved 

10.6.4 DMA Channel x transmission quantity register (DMA_CHNDATAx) 

(x=1é7) 

Offset address: 0x0C+20 x (channel numberï1) 

Reset value: 0x0000 0000 
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Field Name R/W Description 

15:0 NDATAT R/W 

Number of Data to Transfer Setup 

This register indicates the number of bytes to be transmitted. The 

number of data transmission ranges from 0 to 65535. 

This register can only be written when the channel is not working; once 

the channel is enabled, the register will be read-only, indicating the 

number of remaining bytes to be transmitted. 

The register will decrease after each DMA is transmitted; when the data 

transmission is completed, the register will change to 0, or when the 

channel is configured to auto reload mode, it will be automatically 

reloaded to the previously configured value; if the register is 0, data 

transmission will not occur regardless of whether the channel is turned 

on or not. 

31:16 Reserved 

10.6.5 DMA Channel x peripheral address register (DMA_CHPADDRx) 

(x=1é7) 

Offset address: 0x10+20 x (channel numberï1) 

Reset value: 0x0000 0000 

This register cannot be written when the channel is turned on (CHEN=1 for 

DMA_CHCFGx). 

10.6.6 DMA Channel x memory address register (DMA_CHMADDRx) 

(x=1é7) 

Offset address: 0x14+20 x (channel numberï1) 

Reset value: 0x0000 0000 

This register cannot be written when the channel is turned on (CHEN=1 for 

DMA_CHCFGx). 

Field Name R/W Description 

31:0 MEMADDR R/W 

Memory Basic Address Setup 

When MEMSIZE= '01' (16 bits) and MEMADDR[0] bit is not used, it will 

be aligned with 16-bit address automatically during transmission. 

When MEMSIZE= '10' (32 bits) and MEMADDR[1:0] bit is not used, it will 

be aligned with 32-bit address automatically during transmission. 

  

Field Name R/W Description 

31:0 PERADDR R/W 

Peripheral Basic Address Setup 

When PERSIZE= '01' (16 bits) and PERADDR[0] bit is not used, it will 

be aligned with 16-bit address automatically during transmission. 

When PERSIZE= '10' (32 bits) and PERADDR[1:0] bit is not used, it 

will be aligned with 32-bit address automatically during transmission. 














































































































































































































































































































































































































































































































































































































































































































