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HT66F70A IAP Function 

D/N : AN0336E 

Introduction 

The HT66Fx0A series of devices form one of HOLTEK’s Flash Type MCU device series. 

They include both ISP and IAP functions. IAP, which stands for In-Application 

Programming, can use the internal program to update other program sections, such as 

table data, without requiring a writer or a PC. In addition to supporting various 

communication protocols, such as SPI and I2C, the IAP function can also access other 

program memories to obtain new programs through its I/O ports. This text will introduce 

how to use the HT66F70A IAP function to implement Flash ROM updates. 

Operating Principle 

The IAP function is a functional part of the MCU which uses the program itself to control 

the internal Flash related registers to implement erase, write and read operations to the 

Flash ROM contents. 

Flash ROM Related Registers 

The HT66F70A MCU Flash ROM related registers include an address register pair, FARL 

and FARH, four data register pairs, FDnL and FDnH (n=0~3), and three control registers, 

FC0, FC1 and FC2. The data register pairs must be written in a certain order with the low 

byte being written first. When writing data to the data register high byte, the address 

registers content will automatically increase by one. 

As the address registers and data registers are located in the Data Memory Sector 0, 

they can be directly accessed just like other special purpose registers. While the control 

registers, FC0, FC1 and FC2, are located in Sector 1, they must be indirectly accessed 

using the MP1L/MP1H and IAR1 registers. 

FARL Register 

Bit 7 6 5 4 3 2 1 0 

Name A7 A6 A5 A4 A3 A2 A1 A0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

POR 0 0 0 0 0 0 0 0 

Bit7~0 Flash Memory Address bit7~bit0  



                                  HT66F70A IAP Function 

 

2 

FARH Register 

Bit 7 6 5 4 3 2 1 0 

Name — A14 A13 A12 A11 A10 A9 A8 

R/W — R/W R/W R/W R/W R/W R/W R/W 

POR — 0 0 0 0 0 0 0 

Bit7 Unimplemented 
Bit6~0 Flash Memory Address bit14~bit8 

FC0 Register 

Bit 7 6 5 4 3 2 1 0 

Name CFWEN FMOD2 FMOD1 FMOD0 FWPEN FWT FRDEN FRD

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

POR 0 1 1 1 0 0 0 0 

Bit7 CFWEN: Flash Memory Write enable control 
  0: Flash Memory write function is disabled 
  1: Flash Memory write function has been successfully enabled 
 When this bit is cleared by the application program, the Flash memory write function 

is disabled. Note that writing a “1” into this bit results in no action. This bit is used to 
indicate the Flash memory write function status. When this bit is set high by 
hardware, it means that the Flash memory write function is enabled successfully. 
Otherwise, the Flash memory write function is disabled if the bit is zero. 

Bit6~4 FMOD2~FMOD0: Flash memory operating mode selection  
  000: Write program memory 
  001: Page erase program memory 
  010: Reserved 
  011: Read program memory 
  101: Reserved 
  110: FWEN mode – Flash memory write function enable mode 
  111: Reserved 
Bit3 FWPEN: Flash memory write procedure enable control 
  0: Disable 
  1: Enable 
 When this bit is set high and the FMOD field is set to “110”, the IAP controller 

will execute the “Flash memory write function enable” procedure. Once the 
Flash memory write function is successfully enabled, it is not necessary to set 
the FWPEN bit any more, this bit will be automatically cleared by hardware. 

Bit2 FWT: Flash ROM write control bit 
 0: Do not initiate Flash memory write or indicates that a Flash memory write 

process 
 has completed 

 1: Initiate Flash memory write process 
 This bit is set by software and cleared by hardware when a Flash memory write 

process has completed. 
Bit1 FRDEN: Flash memory read enable bit 
  0: Disable 
  1: Enable 
Bit0 FRD: Flash memory read control bit 

  0: Do not initiate Flash memory read or indicates that a Flash memory read 
process 
 has completed 

 1: Initiate Flash memory read process 
 This bit is set by software and cleared by hardware when a Flash memory read 

process has completed. 
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FC1 Register 

Bit 7 6 5 4 3 2 1 0 

Name D7 D6 D5 D4 D3 D2 D1 D0 

R/W R R/W R/W R/W R/W R/W R/W R/W 

POR 0 0 0 0 0 0 0 0 

Bit7~5 55H: Full chip reset 
 When 55H is written to this register, it will generate a reset signal to reset the 
 complete device. 

FC2 Register 

Bit 7 6 5 4 3 2 1 0 

Name — — — — — — — CLWB

R/W — — — — — — — R/W 

POR — — — — — — — 0 

Bit7~1 Unimplemented 
Bit0 CLWB: Flash Memory Write buffer clear control 

  0: Do not initiate Write Buffer Clear or indicates that a Write Buffer Clear 
process 
 has completed 

  1: Initiate Write Buffer Clear process 
 This bit is set by software and cleared by hardware when the Write Buffer Clear 

process has completed. 

Flash Memory Write/Read Page Size 

The HT66F70A Flash ROM has a capacity of 32K × 16 bits. Both the IAP Page size and 

the Write buffer are 64 words. 

Writing and reading data to the FD0L and FD0H registers are shown below: 

                        

Flash Memory

FARH,FARL

FD0H,FD0L
 

Write one word to FD0L/FD0H                   Read one word to FD0L/FD0H 

After the data register high byte has been written, the data register content will be 

immediately transmitted to the Write Buffer. Then the Flash memory address will 

automatically increase by one and the new address will be loaded to the FARH and FARL 

registers. This action only occurs when in the same ROM Page. If the address exceeds 

the ROM Page boundary, the address will not automatically increase but remain at the 

last address of each page, in which case a write operation is invalid and the address 

registers must be re-assigned. 
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With regard to the written section, rewriting a different value to it may result in incorrect 

data. To ensure that data can be written correctly, erase the contents of this section first, 

then execute a write operation but do not repeat the write operation. 

The data is transmitted to the Flash memory via the Write buffer. After the write 

procedure has completed, the write buffer will be automatically cleared by hardware 

within 2ms. If it is the first time to update the write buffer, it can be cleared using the 

CLWB bit. 

Application Circuit 

 

This application circuit is composed of a reset circuit, two key inputs, an LED and an 

ICP/OCDS interface.  

Two keys are used to set the Flash memory operating modes. If KEY1 is pressed, it 

means to write data to the Flash memory first and then execute a read operation. If KEY2 

is pressed, it means to erase the Flash memory first and then execute a read operation. 
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S/W Function Block Flowchart 

Main Program Flowchart 

 

Description: 

After power-on, the MCU will clear RAM Sector 0 and initialise the I/O ports. After 

initialisation, the MCU will enter the program main loop, which is mainly to detect the key 

status, execute the responding operation and display the result using an LED. 

If KEY1 is pressed, the system will first enable the Flash memory write procedure and 

then execute the Flash write operation. Starting from the address of 0x0600, the program 

writes 50 words of data (0x0100~0x6362) to the Flash memory. After the write procedure 

is completed, modify the control register content to select read mode. Read the data that 

has been written to the Flash memory in the previous write procedure to check whether 

the data has been written correctly. If the read data array matches the written data array, 

change the LED status. 
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If KEY2 is pressed, the system will first enable the Flash memory write procedure and 

then execute the page erase operation. Starting from the address of 0x0600, the program 

erases 50 words of program memory content. Then switch to the read mode to check 

whether the written data has been erased successfully. If the final read data is all zeros, 

change the LED status. 

In addition, users can use an e-WriterPro together with the HOPE3000 via the ICP 

interface to read data from the Flash memory and check whether the data has been 

written correctly or erased successfully. 

Flash Memory Write Function Enable Procedure Flowchart 

Start

FMOD[2:0]=110 : FWEN mode

FWPEN=1
Hardware activate a counter

Write the correct pattern to flash data registers:
FD1L=00H,FD1H=04H;
FD2L=0DH,FD2H=09H;
FD3L=C3H,FD3H=40H;

Is pattern
correct ?

End

N

Y

FWPEN=0?

CFWEN=1
Flash memory write operation is 

successfully enabled 

FWPEN=0 & CFWEN=0
Flash memory write operation 

is NOT enabled 

Y

Y
Is counter
overflow ?

NN

 

Description: 

To execute an IAP erase or a Flash ROM write operation, the first step is to enable the 

Flash memory write procedure which is shown in the above flowchart. Firstly, write “110” 

into the FMOD[2:0] bits to select the FWEN mode and Flash memory write function 

enable mode. Secondly, set the FWPEN bit to “1”. A counter with a time-out period of 

300µs will be activated to allow users to write the correct pattern data (00H, 04H, 0DH, 

09H, C3H, 40H) into the FD1L/FD1H ~ FD3L/FD3H register pairs. The counter clock is 

derived from the LIRC oscillator. If the pattern data is correct before the counter overflows, 

the Flash memory write operation will be enabled and the FPWEN bit will be 

automatically cleared by hardware. The CFWEN bit will also be set high by hardware to 

indicate that the Flash memory write operation is successfully enabled. Once the Flash 

memory write operation is enabled, users can change the Flash ROM data using the 

Flash control registers. 
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Write Flash Memory Procedure Flowchart 

 
Description: 

Firstly, write “000” into FMOD[2:0] the bits to enter the write program memory mode. 

Secondly, write data to the Flash address registers, FARL and FARH, to specify the start 

address of Flash memory section that is to be written with data. Thirdly, write data to the 

Flash data registers, FD0L and FD0H. Finally, set the FWT bit to “1” to initiate a Flash 

memory write procedure and wait for the FWT bit to be automatically cleared by hardware 

which means the Flash memory write process has completed. 

When writing data to the data register high byte, the Flash memory address will 

automatically increase by one and be loaded to the address registers, FARH and FARL. 

If the address reaches the page boundary, the address will not automatically increase, in 

which case a write operation is invalid and the address registers must be re-assigned. To 

disable the Flash memory write function, clear the CFWEN bit in the FC0 register. 

In this program example, when KEY1 is pressed, the system will first enable the Flash 

memory write procedure and write 50 words of data (0x0100~0x6362) to the Flash 

memory starting from the address 0x0600. Data is read from this Flash memory section 

using the HOPE3000 as shown below. 
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Read Flash Memory Procedure Flowchart 

Start

End

FMOD[2:0]=011:Read memory mode
FRDEN=1:Flash memory read enable 

Write data to Flash address registers:
FARH=xxH, FARL=xxH

FRD=1
Initiate Flash memory read process 

FRD=0?
Flash memory read process is 

completed ?

Read value from data registers:FD0L,FD0H

Read Finish?

FRDEN=0

Y

N

Y

N

 

Description: 

After a write or erase Flash memory process has completed, to check whether the data 

has been written correctly or erased successfully, a read Flash memory procedure is 

required. Write “011” into the FMOD[2:0] bits to select the read program memory mode. 

Set the FRDEN bit to “1” to enable the Flash memory read function. Then specify a Flash 

memory address, set the FRD bit high to initiate a Flash memory read process. After the 

Flash memory read process has completed, read the value from the data registers, FD0L 

and FD0H. To continue a read operation, re-specify the Flash memory address and 

initiate a new Flash memory read process. When all the data has been read, clear the 

FRDEN bit to disable the Flash memory read function. 
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Erase Flash Memory Page Procedure Flowchart 

Start

FMOD[2：0]=001：Page Erase mode

Write data to address registers:
FADH=xxH,FADL=xxH

FWT=1
Initiate Flash memory write process 

FWT=0?
Flash memory Write process 

is completed?

N

End

Y

 

Description: 

Another Flash memory operating mode is the page erase mode which can erase a whole 

page of the Flash memory. Write “001” into the FMOD[2:0] bits to select the page erase 

program memory mode. Then set the FWT bit to “1” to initiate a Flash memory write 

procedure which actually writes “0” to the Flash memory. The method of polling the FWT 

bit is used to detect when the page erase process is complete. In the user application 

program, users can first write data to the Flash memory, then page erase the Flash 

memory, and finally read the contents of the Flash memory to check whether the written 

data has been erased successfully. 

In this program example, by pressing KEY1, the system writes 50 words of data 

(0x0100~0x6362) to the Flash memory starting from the address 0x0600. By pressing 

Key2, the system firstly enables the Flash memory write procedure, then erases all the 

written data before finally reading the contents of the Flash memory to check whether the 

written data has been erased successfully. Data is read from this Flash memory section 

using the HOPE3000 as shown below. 
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Program Example 

Complier: Holtek C Compile V3.10A/Assembler 

Configuration Option: 
OSC:   HIRC  
fsub clock source:   LIRC 
I/O or RESB Function:  I/O 
;other option selected by user 

Program Description 

Both the source code ASM files and source code C files are provided in the attachment 

section. The main subroutine programs are listed below. Before the “ / ” are the ASM 

version subroutine program names, after the “ / ” are the C version subroutine program 

names. 

fun_enable_fwen / fun_enable_fwen(void): used to enable the Flash Memory write 

procedure. 

fun_read_word / fun_read_word(unsigned int flash_addr): used to read the data in the 

specified Flash memory address “flash_addr”. 

fun_erase_page / fun_erase_page(unsigned int flash_addr): used to erase the Flash 

memory page where the specified address “flash_addr” is located. 

fun_write_cpage/ fun_write_cpage(unsigned int flash_addr,unsigned char flash_wlength): 

used to write flash_wlengt of data to the Flash memory starting from the address of 

flash_addr, the data are sourced from data[0]~data[Flash_wlength-1]. This subroutine 

program is only available in the case of writing data to a same IAP page. 

fun_read_flash/ fun_read_flash(unsigned int flash_addr,unsigned char flash_rlength): 

used to read flash_wlengt of data from the Flash memory starting from the address of 

flash_addr, the read data are stored in rdata[0]~rdata[flash_length-1]. Note that only 128 

or less bytes of data can be read each time. 

fun_erase_flash/ fun_erase_flash(unsigned int flash_addr,unsigned char flash_elength): 

used to erase flash_wlengt of data in the Flash memory starting from the address of 

flash_addr. Note that only 256 or less bytes of data can be erased each time. 

fun_write_flash/fun_write_flash(unsigned int flash_addr,unsigned char flash_wlength): 

used to write flash_wlengt of data to the Flash memory starting from the address of 

flash_addr, the data are sourced from wdata[0] ~ wdata[Flash_wlength-1]. Note that only 

128 or less bytes of data can be written each time. 
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Conclusion 

This application has used the HT66F70A as a master MCU to implement Flash ROM 

updates using the IAP function. To determine whether a Flash memory write or erase 

operation has been successfully implemented, two methods are provided. One method 

was to switch to the read mode after a write or erase procedure, reading data from the 

Flash memory and checking the read out data. Another method is to use the HOPE3000 

to check the data in the Flash memory after a write or erase procedure. 

Attachments 

Refer to the website for the Source Code Files.  

 Source Code ASM Files 

HT66F70A_IAP_ASM.rar  

 Source Code C Files 

HT66F70A_IAP_C.rar  


