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This application note describes how to use FM3 MB9A310K/110K series MCU emulation EERPOM libraries. 
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1 Introduction 

1.1 Purpose 

This application note describes how to use FM3 MB9A310K/110K series MCU emulation EERPOM libraries. 

1.2 Definitions, Acronyms and Abbreviations 

Type A: FM3 MB9A310K/110K series MCU 

1.3 Document Overview 

The rest of document is organized as the following: 

Chapter 2 explains the system hardware environment. 

Chapter 3 explains the develop environment. 

Chapter 4 explains system functions. 

Chapter 5 explains interrupt function.  

Chapter 6 explains library outline 

Chapter 7 explains usage sample 

Chapter 8 explains usage notes. 
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2 System Hardware Environment 

Hardware Environment 

▪ CPU Chip: Cypress MB9A310K, MB9A110K series MCU; 

▪ CPU Frequency: 40MHz; 

▪ Minimum Instruction Time: 25ns; 

▪ Ram Space: 2.82KBytes; 

▪ Code Space: 6.612KBytes; 

3 Development Environment 

Development Environment 

Table 1. MCU Development Environment 

Name Description Part Number Manufacture Remark 

IAR Software Developing IDE 
embedded workbench 
for ARM, 
version:6.21.1.2846 

 
 

J-LINK Emulate tool  SEGGER  

4 System Functions 

4.1 Macro Define 

4.1.1  APIs Operat ion Result  

These macros describe the APIs operation result.  

Table 2. API Operation Status 

Name Description Value 

OK API operations normally 0 

NG API operation error 1 

BUSY A priority API is operating 2 

PARA_ERROR The input parameter is not a valid value  4 

SYSTBUSY The API is consistent call that may influence back erase 5 

 
Following items describes the countermeasure when APIs return these macros: 

OK --- No need other operation 

NG --- Call EEPROM_Check (), according check result call related API and Call API again. 

BUSY --- Call API later 

PARA_ERROR --- the input EEPORM address or size is wrong 

SYSTBUSY --- the back erase is operating, delay 10ms and then call API 

Note: Only write and read API can return SYSTBUSY. 

4.1.2  EEPROM Check Result  

Check API will check the EEPROM status and return the status that EEPROM need to do  
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Table 3. Result of Check API 

Name Description Value 

CONSISTENT EEPROM is ready 0 

DEFINE EEPROM need to be defined 1 

REDEFINE EEPROM need to be define again 2 

RESTORE EEPROM status need to be restore  3 

 
Following items describe operations relevant to different result: 

CONSISTENT --- EEPROM is OK, do that you want 

DEFINE --- Call EEPROM_Define (), EEPROM need be defined 

REDEFINE --- Call EEPROM_Define (), EEPROM need be redefined 

RESTORE --- Call EEPROM_Restore (), EEPROM status need be restore 

For detailed use, please refer to Figure 9. 

 

4.1.3  EEPROM Size  

Table 4. EEPROM Size 

Name Description Value 

E2P_128B EEPROM size is 128 bytes 0x08 

E2P_256B EEPROM size is 256 bytes 0x10 

E2P_512B EEPROM size is 512 bytes 0x20 

E2P_1024B EEPROM size is 1024 bytes 0x40 

E2P_2048B EEPROM size is 2048 bytes 0x80 

 
When size is different, the address rang that can be used is different, following items shows the range: 

128B ---- 0 ~ 127 

256B ---- 0 ~ 255 

512B ---- 0 ~ 511 

1024B ---- 0 ~ 1023 

2048B ---- 0 ~ 2047 

Note: When EEPROM size is defined, user can used size is decide. So please do not use value that beyond the define 
value, or else the API will return PARA_ERROR. 
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4.2 Function List 

Prototype Description Remark 

uint8_t EEPROM_Define(uint8_t 
ucSize) 

Initializes the emulated EEPROM in one of predefined sizes N/A 

uint8_t 
EEPROM_B_Write(uint16_t 
WtAdrr, uint8_t WDat) 

Write one byte to emulated EEPROM, when sector is full it will 
copy old data to new sector and erasing old sector 

N/A 

uint8_t 
EEPROM_B_Read(uint16_t 
RAddr, uint8_t *ucData) 

Read one byte from emulated EEPROM N/A 

uint8_t EEPROM_Check(uint8_t 
ucSize, uint8_t *ucData) 

Check consistency of the data stored in the emulated EEPROM 
and the information* stored in RAM. 

It informs whether it is blank, consistent, broken but it can be 
restored or broken and it cannot be restored. 

This function is intended to be performed every time after power 
on. Therefore, it reconstructs the EEMS stored in RAM that is 
volatile by its nature. 

Before use libraries call 
this API First  

uint8_t EEPROM_Restore (void) Restore the EEPROM including the EEMS in RAM. This function 
is intended to solve data inconsistency that is caused by 
incomplete execution of the API software 

N/A 

*to emulate EEPROM using flash memory, some information need to be defined in RAM area, it is called EEMS 
(Emulated EEPROM Management Structure) hereafter. 

4.3 Function Prototype 

4.3.1  EEPROM_Define  ( )  

 

Prototype  uint8_t EEPROM_Define(uint8_t ucSize) 

Parameter: ucSize: defined EEPROM size, refer Table 4 

Return Return API operation status, refer Table 2 

Description Define a emulate EEPROM and relate size. 

Remark This API decide EEPROM size 

 
This API defines EEPROM size and status. The return value of this API is listed as following: 

Table 5. Return Status of Define 

Return Status Operation Method 

OK Define operation successfully N/A 

NG flash operation timeout in or preceding API lead flash 
operation time out 

Call again later  

BUSY Other API is doing  Call API later 

PARA_ERROR The input EEPROM size is not in define list Use EEPROM size in list, refer Table 4 

 
For detailed usage for this API, please refer Figure 9. 
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4.3.2  EEPROM_B_Write  ( )  

 
Prototype  uint8_t EEPROM_B_Write(uint16_t WtAdrr, uint8_t WDat) 

Parameter: WtAdrr: wrote EEPROM address (smaller or equal to defined size)  

 WDat: wrote data 

Return Return API operation status, refer Table 2 

Description Write one byte data to EEPROM. 

Remark N/A 

 
This API writes one byte data to EEPROM. The return value of this API is listed as following: 

Table 6. Return Status of Write 

Return Status Operation Method 

OK Write operation successfully N/A 

NG Read error or flash operation timeout in preceding API Check again  

BUSY The check, define or restore API is doing  Call API later 

PARA_ERROR The input EEPROM address is beyond EEPROM size Modify EEPROM address in range 

SYSTBUSY The sector erase is doing and the continue write times is 
too many that may influence the erase 

Delay 10ms and then write 

 
Following pictures are sample for write API: 

Figure 1. Continuous Write Sample 

 
 

Figure 2. Single Write Sample 

 
 

Note: Return value “i” indicates the API operation status. For detailed, please refer Table 2. 
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4.3.3  EEPROM_B_Read  ()  

 
Prototype  uint8_t EEPROM_B_Read(uint32_t RAddr,unsigned char *ucData) 

Parameter: RAddr: EEPROM address that user want to read(smaller or equal to defined size) 

*ucData: save the read data 

Return Return API operation status, refer Table 2 

Description Red one byte data from EEPROM 

Remark N/A 

 
This API read data from EEPROM. The return value of this API is listed as following: 

Table 7. Return Status of Read 

Return Status Operation Method 

OK Read operation successfully N/A 

NG Read error or flash operation timeout in preceding API Check again  

BUSY The check, define or restore API is doing  Call API later 

PARA_ERROR The input EEPROM address is beyond EEPROM size Modify EEPROM address in range 

SYSTBUSY The sector erase is doing and the continue read times is 
too many that may influence the erase 

Delay 10ms and then read 

 
Following picture is a sample for call read API: 

Figure 3. Read Sample 

 
 

Note: The read address must in the range of EEPROM size that defined by API uint8_t EEPROM_Define (uint8_t 
ucSize). 

4.3.4  EEPROM_Check ( )  

Prototype  uint8_t EEPROM_Check(uint8_t ucSize, uint8_t *ucData) 

Parameter: ucSize: defined EEPROM size, refer Table 4  

*ucData: checked EEPROM status, refer Table 3  

Return Return API operation status, refer Table 2 

Description Check EEPROM status that EEPROM need redefine or restore and so on 

Remark N/A 
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This API checks EEPROM status, whether the EEPROM is read or broken. The return value of this API is listed as 
following: 

Table 8. Return Status of Check 

Return Status Operation Method 

OK Check operation successfully N/A 

NG Flash operation timeout. Check later 

BUSY System is doing other API Check later 

PARA_ERROR Input EEPROM size(ucSize) is not the defined value, refer 
Table 4 

Modify input size, refer Table 4 

 
Note: User need according check result to call relevant API. For detailed usage for this API, please refer Figure 9. 

4.3.5  EEPROM_Restore  ( )  

 
Prototype  uint8_t EEPROM_Restore (void) 

Parameter: void 

Return Return API operation status, refer Table 2 

Description Restore EEPROM status 

Remark Just  EEPROM EEMS be Restored,   

 
This API restores EEPROM status in abnormal power off and other abnormity. The return value of this API is listed as 
following: 

Table 9. Return Status of Restore 

Return Status Operation Method 

OK Restore successfully N/A 

NG Data cannot be restored, sector erase timeout or preceding API 
flash timeout. 

Check again 

BUSY System is doing other API Call API later 

 
For detailed usage for this API, please refer Figure 9. 

5 Interrupt Function 

5.1 Function List 

 

Prototype Description Remark 

void BT0_67_IRQHandler(void) EEPROM timer interrupt function N/A 

 

5.2 Function Prototype 

5.2.1  BT0_67_IRQHandler  ( )  
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Prototype  void BT0_67_IRQHandler(void) 

Parameter: void 

Return void 

Description Timer interrupt that user need to add it to timer interrupt function 

Remark Please do not disable Base Timer interrupt  

 
Note: This API is just called in BT0_7_IRQHandler () will be OK. For detailed usage, please refer Figure 8. 

6 Library Outline  

6.1 MCU Application 

The library can be used in FM3 two independent on-chip flashes MCU that has following features: 

▪ Work flash has sector (range is 0x200c4000~0x200c5fff)  

▪ Work flash has sector (range is 0x200c6000~0x200c7fff), refer Figure 4 

▪ Base timer channel6 and channel7 (registers refer Figure 5) 

▪ Work flash arithmetic is same as Figure 6 

 
Following pictures show the detailed features for sector, timer registers and flash arithmetic: 

Figure 4. EEPROM Used Sectors 
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Figure 5. Base Timer Channel 6&7 Registers 

 
Figure 6. Work Flash Arithmetic 

 
MB9A310K/110K series FM3 MCU (Type 5) is the typical MCU that suit these features. For detailed information please 
refer to flash programming manual and peripheral manual for MB9A310K. 

Note: The libraries used work flash sector address from 0x200c4000 ~ 0x200c7fff (SA2 and SA3), so user can not use 
this address, if user used these libraries. 
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6.2 ROM Usage 

The ROM usage describes the library used flash area: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: The library code occupy 6.612K and the occupy space is arranged by user project. 

 
  

0x00000000 
Main flash  
(64 or 128K) 

0x200c400
0 

0x200c600
0 

SA2 
(8K) 

SA3 (8K) 

EEPROM space (16K) 

Library space 
(6.612K) 

Work 
flash 
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6.3 EEPROM Performance Comparison 

Below table shows the performance comparison between traditional I2C EEPROM and emulation EEPROM. 

Table 10. FM3 MB9A310K/110K EEPROM Performance 

EEPROM Performance Comparison 

Type I2C Emulate EEPROM V1.0.0 

Max transport speed 100KHz MCU @40MHz 

Size      - 2048B 1024B 512B 256B 128B 

Single byte 
write 

Normal  100us 76us 76us 76us 76us 76us 

Max       - 10ms 5.5ms 2.6ms 1ms 1ms 

Continue write 
189B 

Normal  13ms 23.8ms 23.8ms 16.9ms 15.5ms 15.1ms 

Max       - 33.3ms 28.1ms 20.1ms 19.1ms 19ms 

Continue write 
377B 

Normal  21ms 47.1 ms 41.9ms 33.1ms 31.7ms 31.4ms 

Max       - 451ms 258ms 36ms 32.7ms 32.4ms 

Single byte 
read 

Normal  200us 8.2us 8.2us 8.2us 8.2us 8.2us 

Max       -      -      -      -      -      - 

6.4 Explanation of Emulated EEPROM Performance 

This performance is measured and calculated in the normal condition. And it may be longer or shorter depend on 
environment (voltage, temperature …). 

Normal case means write data in the average distribute of EEPROM address. 

Max case means continually write EEPROM any times which causes block move and erase operation trigger.  

Conclusion is that the emulated EEPROM is shorter than I2C EEPROM. 
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7 Usage Sample 

7.1 Recommend initialize procedure  

Each time after power on or reset, user need to call check API, this is the only way to start accessing the emulated 
EEPROM by software. 

Depend on the result of check API, if the check result is not the “consistent”, user need to call “define” or “restore” API.   

Following figure roughly describes the initialize procedure flow chart: 

Figure 7. Initialization Flow Chart 

 

 
 

Following picture shows the step1 that add timer interrupt function. 

Figure 8. Interrupt Calling Sample 

 
  

EEPROM_Check () 

According result   

 Consistent? 

Yes   

 Define? 

Yes  

EEPROM_Define () 

 Redefine
? 

EEPROM_Define () 

 Restore? 

Initialize finish 

Yes  Ye
s  

EEPROM_Restore () 

Power on or reset 
Add BT0_67_IRQHandler () 

to BT0_7_IRQHandler () 

1 2 

1 

http://www.cypress.com/


 

 

FM3 MB9A310K/110K Microcontroller with EEPROM Type A 
 

www.cypress.com Document No. 002-05292 Rev. *C 13 

Following picture shows the step2 that initialize EEPROM status (check API transfer): 

Figure 9. Initialize Sample 

                            
 

7.2 Library Use Sample  

There are one .a file and one .h file opened to user. When user wants to use the EEPROM library, please refer following 
steps: 

▪ Add “FM3_EEPROM-TYPE_A.a” and “FM3_EEPROM-TYPE_A.h” to user’s project file. 

Figure 10. Add File Sample 

 
▪ Add “FM3_EEPROM-TYPE_A.a” to project. 

Figure 11. Add Lib Sample 

 
▪ Add interrupt function to project base timer function. Please refer “Figure 8” 

▪ Initialize EEPROM, please refer “Figure 7” 

▪ Add “#include FM3_EEPROM-TYPE_A.h” in main.c  

▪ Call API that user need 

  

2 
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8 Usage Notes 

▪ When user want to use these libraries, please initialize first 

▪ When define API is called, do not call Check API immediately. 

▪ If the FM3 MCU has the same sectors in work flash and the timer is same with MB9A310K, the LIB can be used 
to the MCU too. Refer chapter 6.1 

▪ Base timer ch6 and ch7 are used for EEPROM, so user can not use these timers and can not disable the base 
timer interrupt too. 

▪ The work flash sector2 and sector3 are used, so user can not use these two sectors. For detailed address refer 
Figure 4 

▪ When user is using (except read) work flash other sectors, please do not use these libraries at the same time.  

▪ Similarly when user is using libraries (except read), user can not write, erase and suspend work flash. 

 

9 Additional Information 

For more information on Cypress Semiconductor products, visit the following websites: 

http://www.cypress.com/cypress-microcontrollers 

http://www.cypress.com/cypress-mcu-product-softwareexamples  
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Worldwide Sales and Design Support 

Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. To find the 
office closest to you, visit us at Cypress Locations. 
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Automotive cypress.com/automotive 

Clocks & Buffers cypress.com/clocks 

Interface cypress.com/interface 

Internet of Things cypress.com/iot 
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