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N32G45X_FR_WB series chip IAP upgrade application note

Introduction
This document mainly introduces the IAP upgrade application routine of N32G45X_FR_WB series chips (hereinafter
referred to as N32G45X), and the problems and solutions that may be encountered during application development.
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1 Introduction of 1AP

IAP is an abbreviation of In Application Programming. It refers to the burning of part of the User Flash by the User's
own program during the running process. The purpose is to easily update the firmware program In the product through
reserved communication ports after the product is released. Generally, when IAP is implemented, two project codes need
to be written when the user program is running to update itself. The first project program does not perform normal
functional operations, but only receives programs or data through certain communication methods (such as USB and
UART) to update the second part of the code. The second project code is the real functional code. These two parts of
project code are burned in different areas of User Flash at the same time. When the chip is powered on, the first project
code starts to run, which does the following operations:

e 1. Check whether part 2 code needs to be updated;

e 2. If no update is required, go to e4.

e 3. Perform the update operation.

e 4. Jump to the second part of code execution;

The first part of the code must be burned in by other means, such as JTAG or ISP. The second part of the code can be
burned in using the IAP feature of the first part of the code, or it can be burned in with the first part of the code, and
then updated with the first part of the IAP code when the application needs to be updated later.

We will call the first project code Bootloader program, the second project code called APP program, they are generally
stored in N32G45X Flash different address range, generally from the lowest address area to store the Bootloader,
followed by APP program. New apps can be stored in Flash as well as Sram for execution, as illustrated in the
following chapters. So according to the above description, we need to implement two programs: Bootloader and APP.

The normal program running flow of N32G45X is shown in Figure 1.0.
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Figure 1.0
As shown in the figure above, the N32G45X's internal Flash address starts at 0x08000000, where program files are
normally written. The N32G45X is a microcontroller based on the Cortex-M4F kernel, which internally responds to
interrupts through an "interrupt vector table". After the program is started, it will first take out the reset interrupt vector
from the "interrupt vector table™ and execute the reset interrupt program to complete the startup. The starting address of
this "interrupt vector table" is 0x08000004. When the interrupt comes, the internal hardware mechanism of N32G45X
will automatically locate the PC pointer to the “interrupt vector table". According to the interrupt source, the

corresponding interrupt vector is extracted to execute the interrupt service program.

Nations Technologies Inc.

Tel: +86-755-86309900

Email: info@nationstech.com

Address: Nations Tower, #109 Baoshen Road, Hi-tech Park North.
Nanshan District, Shenzhen, 518057, P.R.China



Nation $

0X08000000

0X08000004

®©

P 0X08000004+N

<:ncrease

—— 0X08000004+N+M

(=

> 0X08000004+N+M-+n

www.nationstech.com

Memory physical address Stack top address
Reset interrupt vector
(Start address of interrupt vector Reset_Handler |
table)
Non-maskable interrupt vector NMIEeception
Hardware fault interrupt vector HardFaultException
IAP procedure main function . . .
entry int main({void)
IAP process |
VL Jump @
Reset interrupt vector @
(New interrupt vector table start Reset Handler
address)
Non-maskable interrupt vector NMIEeception @
Hardware fault interrupt vector HardFaultException
Reset interrupt program entry Reset_Handler(void)
Hardware fau';;]rt]:srm AR HardFaultException(void)

xxx Interrupt program entry

I

xxx_Handler(void)

New procedure main function
entry

int main(void)

main function

infinite loop

Figure 1.1

< ®
=>
eques

As shown in Figure 1.1, after powering on, the chip will extract the address of reset interrupt vector from the address

0x08000004 of Flash and jump to the interrupt reset function. After executing the interrupt reset function, the chip will

jump to the MIAN function of IAP and start executing. When the main function is waiting for the upgrade, users can

upgrade the APP by sending the update file through USB or UART. During the upgrade process, users can update while

receiving, or update after receiving the whole package of APP. Since Flash and sram reserved by bootloader are relatively

small, the example of this application note will upgrade APP by subcontracting sending and receiving while updating.

3
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After the APP is updated, the program jumps to the reset vector table of the newly written program, takes out the address
of the reset interrupt vector of the new program, jumps to the reset interrupt service program of the new program, and
then jumps to the main function of the APP program, as shown in the figure (2) and (3). Similarly, main function is an
infinite loop. And notice that N32G45X Flash has two interrupt vector tables in different positions.

During the execution of main function, if the CPU gets an interrupt request, the PC pointer still forcibly jumps to address
0X08000004 instead of the interrupt vector table of the new program, as shown in figure 4.The program then jumps to
the new interrupt service program corresponding to the interrupt source according to the offset of the interrupt vector
table set by us, as shown in figure 5.After executing the interrupt service program, the program returns the main function
to continue running, as shown by @ in the figure. The start address of the reset interrupt vector of the new program is
0X08000004+N+M, where M is the jump offset of the new program. Subsequent chapters will explain how to set the

offset in engineering.
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| AP software implementation process

Through the analysis of the above two processes, we know that an IAP application must meet two requirements:
1) The new program must start at some address with offset X after the IAP program;

2) The interrupt of the new program must be moved to the corresponding table with an offset of X;

2.1

2.1.1 SRAM_APP Set the start ADDRESS

Set the start ADDRESS of the APP program

roject = A ] mainc  _] iaph ] &Pc ] bsp_usartc
=1 Project: Uart_IAP_Bootloader =. IRP H
B j M32G4FR _IRP H
=5 STARTUP
4 i de -"n32g4fr.h"
] startup_n32gdfr.s oo
-1 CMSIS €l | #d=fine Sram buf len 1024%32// Maximum receiving-is 32K, -length-is-0x8000
3 FWLB Tfl | #define Sram buf addr- (0x20000000 -+ Sram buf len) - // app receive -buffer start-address
=-k5 USER
j main.c £
. 10 | typedef void  (*iapfun) (void); -// -Define a-function type parameter
J n32géfiit.c 11 | void iap_load app(u32 appzaddr); -//Jump to-APF-program-sxecution
j delay.c 12 | void iap_write_appbin(u32 appxaddr,us *appbuf,u32-applen); -//5tart-ac-the specified-address, write -to-bin
] bsp_usart.c 13
14
L] 1apc B | onair
16
17
1g
19
20 -

Figure 2.0

As shown in Figure 2.0, in the Bootloader project, the APP array Sram_buf was defined, starting at 0x20008000 and

1024*32 in length (32K).

Options for Target "N32G45x'

X
Device Target |Output|Listing|User |C/C++ |Asm  |Linker|Debug | Utilities|
Nationstech N32G457QEL7 pritlemo
ARMCompiler.  [Use defaultcompilerversions = |
Xtal (MHz): |12.0
0 Ul 1 N
BetaNy SyEReE one ﬂ [~ Use Cross-Module Optimization
System Viewer File: [ Use MicroLIB
N32G457 sv¢ J Floating PointHardware:  |Single Precision -
[ Use CustomFile
Read/Only Memory Areas Read/Write Memory Areas
default  off-chip Start Size Startup default off-chip Start Size Nolnit

F ROM1: ’—’— (- N RAM1 ”— [— r
r e[ [ ¢ roeme[ [
roemx[ [ ¢ r e[ [
e SchE
[ RO [(20008000  [0xB000 & | [ Ram: [B20010000  [odid000 [ |
T RoMZ | [ c r  Ram2 | \ r
ok |[ cancel |[ Defaults | [ e |
Figure 2.1

Since the SRAM of N32G45X starts at 0x20000000 and ends at 0x20024000, the size of the entire SRAM is 144K.So in
the SRAM_APP project, set the offset as shown in Figure 2.1: Click "magic wand", select "Target", enter Start
0x20008000, Size 0x8000 in the IROM1 column; Enter 0x20010000 for Start and 0x14000 for Size in the IRAM1 column.
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Therefore, the resource layout of the entire SRAM is as follows: the first 32K is allocated to the Bootloader, the next
32K is used to store APP programs, and the next 80K is allocated to APP program calls.

2.1.2 FLASH_APP start address setting

Project L= |
=% Project: Uart_IAP_Bootloz
e N32G4FR
= STARTUP
L] startup_n32g¢
3 cmMsis
L FwLE
B USER
_] main.c
L1 n32g4frite
] delay.c
] bsp_usartc
L1 1apc

L1 AR

] bsp_usartc | ] fap.h | ] delayc ] n32gdfradec

-_IAP H
T InPH
3
4 im
5
[
7 #define FLASH APP_BASE_ADDR-0x08004000-//BOCTLOAD reserves- 16K space,
8 . T T ./ /BPP -program-starts-from-0x08004000
[] ine FLASH START ADDR FLASH APP BASE ADDR
10
11
12 | typedef void- (*iapfun) (void); -// -Define .a- -function type parameter.,
13 | void-iap_load_app (u32  appxaddr); - //Jump-to APP program execution
14 | void-iap_write_appbin(u3Z appxaddr,uS *appbuf,u3Z-applen); - //Start-at the specifis
15
16
17 | #endif
18
1
2| Options for Target 'N32G4FR' x

Device Tarzet |Output|Listing|User | C/C++ | Asm | Linker | Debug | Utilities|

Code Generation
ARM Compiler:

Nationstech N32G4FRMELT
Use default compiler version 5+
al (MHz): ([

ﬂ [ Use Cross-Module Optimization
¥ Use MicroLIB r

Floating Point Hardware: | Single Precision -

Operating system: |Nnna
System Viewer File:
[N32G4FR svd

[ Use Custom File

Read/Cnly Memory Areas Read/Write Memory Areas
default  off-chip Start Startup default  offchip Start Molnit

I~ ROMI: C [ RAM1: r

™ Romz: c T RaMz r
[ FoM C T C

Size Size

on-chip anchip
Row. [G000000  [Bc4000 & |Raw. |B<20000000 | [G:4000 r
I IROMZ: | | (8] I~ IRAMZ: ‘ | r
Tl | |

Figure 2.2

As shown in Figure 2.2, in the Bootloader project corresponding to Flash_App, 16K Flash and 16K Sram are reserved
for the small amount of code about 13K, and the Flash jump address 0x0800400 is set. Click "magic wand", select

"Target", in the IROM1 column "Start" fill 0x08000000, Size fill 0x4000;Enter 0x20000000 for Start and 0x4000 for

Size in the IRAM1 column.
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Options for Target "N32G45x’ X
Device Target |Output |Listing|User |c/C++ |Asn  |Linker|Debug |Utilities|

Nationstech N32G457QEL7 Code Generation
ARM Compiler: |Use default compiler version 5 LI

Xtal (MHz): |

= [ Use Cross-Module Optimization
System Viewer File [v' Use MicroLIB r

|-_ 457svd J Floating Point Hardware:  |Single Precision -

[~ Use Custom File

Operating system:  |None

Read/Only Memory Areas Read/Write Memory Areas
default  off-chip Start Size Startup default  off-chip Start Size Nolnit

r ROM1 c r RAM1
r ROM2: C I RAM2
r ROM3: c r RAM3

anchip an-chip
= IRoM1: |0xB004000 0x7C000 @ | = IRAMn |©20004000  [0x20000 | r
-

T ROM2 | [ ® - RAMZ |

I R

gl

ok | [ cancat | [ Defautts | elp

Figure 2.3
N32G45X has a maximum of 512K Flash, from address 0x08000000 to 0x08080000. The routine uses the first 16K
Flash as the Bootloader, and the second 496K Flash is reserved for APP use. As shown in Figure 2.3, in Flash_App
project, click "magic wand", select "Target", fill 0x08004000 in "Start" of IROM1, and fill 0x7C0Q00 in Size; In the
IRAM1 column, enter Start 0x20004000, Size 0x20000.

2.2 Interrupt vector table offset setting method

When the system starts up, the systemlnit function is called first to initialize the clock, and the systemlInit function also
completes the interrupt vector table.
#ifdef VECT_TAB_SRAM
SCB->VTOR = SRAM_BASE | VECT_TAB_OFFSET; /* Vector Table Relocation in Internal SRAM. */
#else
SCB->VTOR = FLASH_BASE | VECT_TAB_OFFSET; /* Vector Table Relocation in Internal FLASH. */
#endif
It can be understood from the code that the VTOR register stores the start address of the interrupt vector table.
VECT_TAB_SRAM is not defined by default, so perform SCB - > VTOR = FLASH_BASE | VECT_TAB_OFFSET;
For FLASH APP, we set it to FLASH_BASE+ offset 0x4000, so we can add the following code before jumping to the
main function of FLASH APP to reset the start address of the interrupt vector table:
SCB->VTOR = FLASH_BASE | 0x4000;
The above is the case of FLASH APP. When using SRAM APP, we set the start address as:
SRAM_bASE+0x8000, same method, before jumping to the main function of SRAM APP, add the following code:
SCB->VTOR = SRAM_BASE | 0x8000;
This completes the setting of the interrupt offset to the table
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2.3 In APP project, generate bin file

KA options for Target 'N22G45x' x
Device| Tarzet | Output | Listing User IC.-"C‘H' |asn | Linker|Debug |Utilities|
Command ltems User Command .. Stopon.. 5.
=-Before Compile C/C...
[~ Run #1 ] Not Speci...|
[~ Run#2 (] Not Speci... [
= Before Build/Rebuild
[~ Run #1 5] Not Speci...|
[ Run#2 ] Not Speci...[
= After Build /Rehild
~ FEEZI romelf --bin -0 *SL@Lbin" "#L] |g Not Speci...[
I Run# ﬁ Not Speci..|

[~ Bun'After-Build' Conditionally

|[v Beep When Complete | Start Debugging
(04 Cancel ‘ Defaults ‘ Help
Figure 2.4

In the Sram_App and Flash_App projects, click "Magic Wand" and select "USER". Under "After Build/Rebuid", tick
the box to the left of "RUN #1", and fill in "fromelf --bin -0 "$L@L.bin" "#L"" in the right column, click OK After
recompiling, the BIN file can be generated, and the BIN file is saved in the \MDK-ARM\ODbjects directory.

2.4  Software implementation process

The software process of Bootloader mainly consists of three steps:

1) Power on and initialize the serial port to determine whether the bin file of the App is waiting to receive.
2) Subcontracting receives the bin file and dumps the contents to Sram_buf at the specified address, or writes to
the specified Flash address;

3) Receiving bin file is complete, the program jumps;
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Open Uart_IAP_Bootloader project, we can see that the program is mainly in main.c, IAP.c, bsp_usart.c. The code for

the three steps is detailed below.

int main(void)

BRl

tim3_init (99, 71); //T2MH/(71+1)=1M Hz: 1M Hz/( = s
USART_Config();
printf ("NZ3601_. success! \r\n");
while (1)
bl {
while (receive app_done == 0) APP program, waiting to receive updates
1 { 1. Waiting to receive the bin file
if (f_final frame == 1)
] {
receive app_done = 1 After receiving the BIN up e
m_delay_ms(500):
break:
}
}
i (receive_app_done) //App has been updated
{
receive_app_done = 0;
TIM Enable (TIM3, DISABLE); //Turn off timer interrupt
printf ("AFP addressiiil (Szam buf sddr) ) ; 3. After the reception is completed, the program jumps
printf("Start to execut
SCB->VIOR = SRAM _BASE | 0Ox
iap_load_app (Sram_buf_ addr) ; it be interrupted by other interrupts, otherwise the jump will fail
}
Figure 2.5
void USART1_IRQHandler (void)
1t
uincs e &= el
uints_t buf_temp(256] = {0
uints_t sum check = 0;
7
if (USART_GetFlagStatus (DEBUG_USARTx, USART_INT_RXDNE) '= RESET)
t
USART_ClrIntPendingBit (DEBUG_USARTx, USART_INT_RXDNE):
if (receive_cnt <= 134)
1 {
RX_buf [receive_cnt++] = USART ReceiveData (DESUG_USARTX);
current pack 52 d urrent pack
if ((RX bht( ] ) ck le“qch)) Frame header is fixed to 0x01, OxOl.

receive_cnt
f_receive_ frame =
n'emc;y(b Y3 _temp,RX_] but 56):

;s 1 <current pack length -1;

for(i = i++)
] {
sum _check = sum check + buf temp[i]: alculate SUM check
}
sum check = ~sum check + 1;
if (sum _check == buf_temp(current_pack_length-1]) //Compare SUM, if it is differe discar

1 {

Subcontract to receive bin file and verify

send_ack() ; d to
Sram_buf [rx_nunber*
r ++;

ent_pack_length==:

Respon:

],.RX buf[4],current_pack_len

) && (RX_buf([3]==0)) //After senc

rx_nunber = 0:
£_final _frame = 1:

}

current_pack_length = 0;

/Bfter receivi

}

memset (RX_buf, 0x00, sizeof (RX_buf));

Figure 2.6

As shown in Figure 2.5 and Figure 2.6, in main function, after initialization, there are two while(1) loops, waiting for

receiving and jumping to Sram execution program respectively; BIN upgrade file is received in the serial port interrupt

USART1_IRQHandler(void) function. In order to minimize the use of Bootloader resources, be compatible with

receiving large BIN files and ensure the integrity of BIN files, we split BIN into small packages for sending, sending

128 bytes each time. Therefore, after receiving a packet of data, we will verify it according to the transmission

10
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protocol. If the verification fails, the current packet is discarded and the host computer resends the current packet.

Transport protocols are described in detail in a later section.

_asm;ygid MSR_MS5P (u32 - addr) -

(=K

-+ -MSR-MSP, -x0-//set -Main-Stack valus
-}
B/

........ APP - jump

----- - jumpZapp = (iapfun) * (va32*) (appxaddr+4) ;
----- - "MSR_MSP(* (vu32*)appxaddr); -// -initialize the stack pointer
----- - -jumpZapp () // - Jump - to-APP.

Figure 2.7

set offset and jump

As shown in Figure 2.7, after receiving the BIN file in its full form, we jump to iap_load_app(Sram_buf_addr) in
Figure 2.5; Sram_buf_addr is the starting Sram_buf address 0x20008000 that we set in Figure 2.0.

2.4.2 Flash_App Bootloader program flow

int -main (void)
I
tim3_init (99, 71):-//72MH/ (71+1)=1M Hz: 1M Hz/(99+1)=100us
USART_Config():
-printf ("NZ3601_init success! \r\n");
-while (1)

1 {

] A
receive app_done-= 1
L

—
4§ 1f (FLASH ReadWord(app_update flag_addr) == 0x12345678) -//Whether -the power-on detection -nesds to-Jump dirsctly

1. Check whether you need to jump directly

.- while(receive_app_done == 0) -//No APE -program, waiting to receive updates
| R

if (£_IAP_flashing — 1}
1 {

B ... TIM Enable (TIM3, DISABLE);
-+ 'USART_Enable (DEBUG_USARTx, -DISABLE);

I
IZP UPDATE_APP(): //Update-the received pack package
- f IAP flashing = 0;
.- f_receive_frame .=.0;//Clear the receive frame flag
if(£_final_frame ==-1)
1 s
S - £ _final frame = 0;
-receive app done-=1; //Update-is complete

3
- TIM Enable (TIM3, ‘ENABLE);
- - - USART_Enable (DEBUG_USARTx, -ENABLE) ;
)

2. The Flash writes the received BIN file

app_flag_write (0x12345678-,app_update_flag_addr) ;//Write IAP -upgrade flag

.- [ if(receive_app_done) -//Rpp-has been-updated
1 {
receive_app_done = 0:

e

printf ("APP address:$x\r\n", (FLASE START ADDR)):
printf ("Start to-execute Flash-user code!!\x\n");

-TIM Enable (TIM3, -DISABLE); -//Turn-off -timer interrupt 3.BIN update completed, jump

-iap_load_app(FLASH START ADDR); //Jump-to the-scarc address of -the AFP, -during-which-it.cannot-be interrupted-by other interrupts, -otherwife the Jump will fail

Figure 2.8

As shown in Figure 2.8, in the main() function, the program will determine whether it needs to jump directly after

initialization, because the Flash program will not be lost in power down and can be maintained all the time after the

update, but the data will be lost after Sram power down, so there is no such judgment. If the program has not been

11
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updated outside the Bootloader area, it will wait for the serial port to receive the BIN file for update. Since the Flash
page of N32G45X is 2K, in order to avoid too much address judgment, the example is to write the Flash once after
receiving the packet of 2K size. It can avoid occupying too much Sram resources. After the BIN packet of the last

frame is written, a flag will be written into the Flash, and the next power-on will directly jump to the APP program.

void USART1_IRQHandler(void)

3t
{ Af(USART_GetFlagStatus (DEEUG_USARTx, USART_INT RXDNE) != RESET)
E {

L USART_CirInPendingait (DEBUG_USARTE, USART_INT_RXDNE);

slot_timer = 0;
if (receive_cnt <= 134)

e
£ _receive frame = 1;
memepy (buf_tenp,
forfs =

258) ;
0; 1 <cw k_length -1; i++) - - R
~ Transmission pratocol and checksum of subcontracted receiving bin files

eck + buf temp[i]: //Calcul, heck

sum_cheek = ~sum_check + 1:
Af((sum check == buf temp[current pack length-1])&é&(f IAP flashing==0))

X t, ana wast © st ter c ena
T

sena_ack()

memcpy (&f1lash_buf[rx_nunber*128],&RX_buf(4],current_pack_length-5);

rx _nunber 44

if(n_nunber = 16]

{

After receiving 2K data, write flash once
CHatIs1==011
{

Receive the last end of frame

mems=t (RX_buf, 0x00, siz=of (RX_buf) )

Figure 2.9
As shown in Figure 2.9, Flash reception is slightly different from Sram reception in that the Flash Bootloader defines a

2K cache BUF that will be written to Flash after 2K reception.

void IAP UPDATE APP (void)

It 0x08004000

ready write addr ={FLASH_APP_3A5E_ADDR]+ rages number*2Z04E8;

while (app_flash write((uint32 t *)flash buf, ready write addr)); //IAP upgrads 2K =ach time

memset (flash buf, 0x00,2048);
pages_number++;

Figure 2.10
As shown in Figure 2.10, IAP_UPDATE_APP(void) is called once each time after 2K or the last frame of data packet

is received. The starting address FLASH_APP_BASE_ADDR is 0x08004000.
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3 Download validation

3.1

Upper computer transmission protocol

www.nationstech.com

The upper computer tool used for verification is XCOM V2.6, whose transmission protocol has a frame header of 2

bytes and can be flexibly configured. It supports ACK response and subcontracting to send BIN files. The maximum
length of each packet is 255 bytes, and it has SUM, CRC16 and other verification methods.

Protocol

format

Frame Frame Frame | Length of Dat Dat Dat Dat

ata ata ata ata
head1 | head2 | number | the frame Checksum
0x01 | 0x01 n length | Data0 | Datal | Data2 | Datan | SUM

The protocol is a frame header whose first four bytes are 2 bytes, the current frame number, and the frame length. The

frame header can be set at will. When the frame number exceeds 255, it will continue to increase from 0.The protocol

frame header of the routine is 0x01, and the frame length is 0x80. The SUM mode is checked and selected. After the

frame sequence is increased to 255, the next frame will be counted from 0.

ACK format

Frame head 1

Frame head 2

Frame number

Length of the

frame

Checksum

0x01

0x01

n

0

SUM

After receiving a complete packet, the chip will reply the host computer with an ACK signal. If no ACK is replied, the

host computer will send the packet of the current frame repeatedly.
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3.2 Procedure download the BIN file

0o S =4

www.nationstech.com

4E 5A 33 36 30 31 SF 69 6E 69 74 20 73 7O 63 63 65

01 01 28 00 D
01 01 29 00 IS5
01 01 2A OO0 D4
01 01 ZB OO0 I3 -
01 01 2C OO0 D2
01 01 2D 00 D1
01 01 ZE OO0 DO
01 01 2F 00 CF
01 01 30 00 CE
01 01 21 00 CD
01 01 32 00 CC
01 01 33 00 CB
01 01 34 00 Ch
01 01 3500 C2
01 01 36 00 C8
send count:1

01 01 37 00 C7
01 013800 C6
01 01 32 cS
01 01 34 c4
o1 ol 3B c3
01 o1 3C c2
U1 o1 3p Ll
01 01 3E co
01 01 3F EF
01 01 40 IE
o1 oo o4 EN
01 01 42 OO0 BC
01 01 43 00 EB
01 D1 44 00 EA
01 01 45 00 E9
01 01 46 00 EB
send count:1

01 01 47 00 E?
01 01 46 00 PG stepl
01 01 49 00 BS

E2E22E282ES8

Single Send Multi Sen4 Protocel Transmit ‘Help

Slave Response

Addressihex): 01 Funetion(hex):01

Host Send

73 T3 Z1 2D 0D OA 01 O1 Z7 DO D7

step3

Address: Function:

Fort

COMS - USB-SERTAL CH34L

Baud rate [115200 “

Stop bits |1 w
Data bits |8 LV
Parity Hone e

Operation @ Close

Save Data || Clear Data

[] TR
] &S [ auto save
[JTimeStamp 1000 o

Cyele: |1000 ms [ Auto Send

Lengthi{dec): 0 Sequenceldes):0 Repeat: 10 Datalength:f Sequence 1 Check: SN ~ step4
Checkedidec): FFEIT.IETEI-FI.‘ﬂat errar, |E|1 02 03 04 05 step? | Sond
Results: parsing failed Stepﬁ Open File |'\Printf.bin || Sned File ‘ Stop Send
Wor dwr ap Original frame MaxDatalength w0 Close Frotocol Transmit S‘tepz
step5 ,
-ﬁ - | www.openedv.com | S:0 | R:0 | Current time14:53:52
Figure 3.0

As shown in Figure 3.0, there are 7 steps to deliver BIN file through the host computer:

Stepl: open XCOM V2.6 and select "protocol transfer";

Step2: click "open protocol transmission";
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Step3: configure a 2-byte frame header and fill it with 0x01;
Step4: Select SUM as the test method;

Step5: Set the frame length to 128;

Step6: Open the selection BIN file;

Step7: Click send file;

3.3 Validation

www.nationstech.com

A XCOM V2.6 — O X
01 01 8C 00 2 Port
s-E-m;I-n:D-L-mi-:ﬁ B oS - USB-SERIAL CIBAL - v
01 01 9D 00 61
01 01 3E 00 60 Baud rate @
01 01 9F 00 SF
01 01 AD 00 SE Stop bits |1 e
01 01 Al DD BD ,

Data bits & w
01 01 A2 0O 5O
01 01 A3 00 5B Farity Hone v
01 01 A4 0O BA
01 01 A5 00 54 note Operation @ Cloze
01 01 A6 00 58
01 01 AT 00 &7 . . Save Data Clear Data
A EIED MGl 64 64 T2 65 T3 T3 A BA The t-c:tal time of sending Ié B4 O ome
D0 D0 46 &C 61 73 68 03 C3 BB A7 B4 P ¢ the file: 1983ms 20 49
6E 20 46 6C 61 73 68 20 50 6F 77 65 12 £ 20 46 [ [] auto save

6C 6l 73 68 2E 2E ZE 20 OA 0D 00
Single Send Multi Send Frotocel Transmit Help

mnfir;'

[ TimeStamp 1000 .o

Slave Response Host Send

Addressthex): 01 Function(hesx):01 bddress: Function: Cycle: 300 | ms [ Auto Send

Length{dec): 0 Sequence(dec):0 Repeat: Datalength:0 Sequence 0 Check: S1IM e

Checkedidec): ||:|1 02 03 04 05 | Send
Frame format error,

Results: Open File |'\.Printf.]:-in| | Sned File Stop Send

parsing failed

Wor dwr ap Original frame

MaxDlatalength
-n- * | www.openedv.com |S:D R:0

Figure 3.1

%0 Close Protocol Transmit

| CTS=0 DSR=0 DCD=0 | Current time16:05:07

As shown in Figure 3.1, after the successful sending, the message "file has been sent, total time: XXXX ms" will be

displayed.
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A XCOM V2.6

www.nationstech.com

- a X

WZ3601_i

nit success!

APF address: 5004000

Start to execute Flash user code

Run In

Fun In

Fun In

Run In

Run In

Fun In

Flaszh Powerlp
Flash. ..
Flash. ..
Flash

Flash

Flash. ..

71.-1

Single Send Multi Send Frotocel Tran=mit Help

Slare Re

bddressihex): 01 Functionfhex) :01

Length{dec): 1]

Sponse

Checked{dec):

Fesults:

Wor dwr ap

Frame format error,

parsing failed

¥+ - www.openedv.com |S:D

Sequenceldec):0

Original frame

Host Send

Address: Function:

Repeat: Datalength:0

Fort

COME : USE-SERTAL CH34C -

Baud rate | 115200 e

Stop bitz |1 w
Data bits |8 w
Farity Hone w

Operation @ Close

Sare Data || Clear Data
[ IR

] RIS [] auto save

[] TimeStamp 1000 o

|n1 0z 03 04 05

Open File |"-.Printf.]:-in

Cyele: 300 ms [ ]| Auto Send
Sequence 0 Check: S1IM w
| Send
| Zned File Stop Send

MaxDatalensth

RO

Figure 3.2

%0 | Close Frotocol Tranmsmit

| CTS=0 DSR=0 DCD=0 | Current time16:14:15

As shown in Figure 3.2, after initialization, the program jumps to APP_address: 0x08004000 to start executing the

FLASH p

rogram.
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A XCOM V2.6

www.nationstech.com

a X

WZ3601 _init success!
APF address: ©004000

Start to execute sram user code

Fun In Flash Powerlp
Run In Flash .. |
Bun In Flash ..

Fun In Flash

Eun In Flash

Bun In Flash. ..

Toem T Tl..l

Single Send Multi Send Frotocol Transmit Help

Slare Kesponse Host Send

Port

COMS : USE-SERTAL CH34C -

115200 i

Stop bits |1 w

Baud rate

Data bits & w

Hone ~

Parity

Operation Close

Clear Data

(] ITR

[] auto save

Save Data

[] &Is

[]TimeStamp 1000 @ o

Addressthex): 01 Function(hex):01 hddress: Function: Cycle: |300 ms [ ]| Auto Send
Length{dec): 0 Sequenceldec):0 Repeat: Datalength:0 Sequence 0 Check: SN w
Checked(dec): ||:|1 0z 03 04 05 | Terd
Frame format error,
Results: L Open File |"-.Printf.]:-in | Sned File Stop Send
parsing failed
Wor dwr ap Original frame MaxDatalength %0 | Close Protocol Tramsmit
-n- - |www.openedv.com | 5:0 | R:0 |CT5:EI' DSR=0 DCD:D| Current time16:14:15
Figure 3.3

As figure 3.3 shows, after receiving the BIN file, the program successfully jumped to APP_address: 0x20008000 to

execute the code in SRAM.
4 Q&A

1. Q: The BIN file cannot be received, and the verification fails.

A: Check whether the baud rate is consistent and whether SUM is selected as the verification mode.

2. Q: The APP fails to jump;

A: Check whether the address set by the project is consistent with the address jump above the program; At the same

time, all interrupts are closed before the jump.
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Version history
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Version Date Note
V1.0 2020.9.2 New document
V1.1 2021.7.1 Added IAP software flow figure
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6 Notice

This document is the exclusive property of Nations Technologies Inc. (Hereinafter referred to as NATIONS). This
document, and the product of NATIONS described herein (Hereinafter referred to as the Product) are owned by
NATIONS under the laws and treaties of the People’s Republic of China and other applicable jurisdictions worldwide.
NATIONS does not grant any license under its patents, copyrights, trademarks, or other intellectual property rights.
Names and brands of third party may be mentioned or referred thereto (if any) for identification purposes only.
NATIONS reserves the right to make changes, corrections, enhancements, modifications, and improvements to this
document at any time without notice. Please contact NATIONS and obtain the latest version of this document before
placing orders.

Although NATIONS has attempted to provide accurate and reliable information, NATIONS assumes no responsibility
for the accuracy and reliability of this document.

It is the responsibility of the user of this document to properly design, program, and test the functionality and safety of
any application made of this information and any resulting product. In no event shall NATIONS be liable for any
direct, indirect, incidental, special, exemplary, or consequential damages arising in any way out of the use of this
document or the Product.

NATIONS Products are neither intended nor warranted for usage in systems or equipment, any malfunction or failure
of which may cause loss of human life, bodily injury or severe property damage. Such applications are deemed,
“Insecure Usage”.

Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic energy control
instruments, airplane or spaceship instruments, all types of safety devices, and other applications intended to support or
sustain life.

All Insecure Usage shall be made at user’s risk. User shall indemnify NATIONS and hold NATIONS harmless from
and against all claims, costs, damages, and other liabilities, arising from or related to any customer’s Insecure Usage.
Any express or implied warranty with regard to this document or the Product, including, but not limited to, the
warranties of merchantability, fitness for a particular purpose and non-infringement are disclaimed to the fullest extent
permitted by law.

Unless otherwise explicitly permitted by NATIONS, anyone may not use, duplicate, modify, transcribe or otherwise

distribute this document for any purposes, in whole or in part.
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