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1.

Introduction

This application note uses the GD32F450i-EVAL board, the target chip is GD25Q16BS SPI
nor flash, and the file is downloaded to the GD25Qxx SPI nor flash through the J-FLASH SPI
host computer or modified KEIL download algorithm.
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2. Use J-Flash SPI host computer to download files to
SPI Nor Flash
2.1. Hardware connection
JLink supports the SPI protocol and connects the six wires: VTref, GND, TDI (MOSI), TMS
(nCS), TCK (CLK), and TDO (MISO) in JLink to the pins of SPI Nor Flash. This application
note uses the GD25Q16BS SPI nor flash chip in the GD32F450i-EVAL V1.1 development
board. According to the schematic diagram of the development board and the JTAG pin
diagram, as shown in Figure 2-1. GD250Q16BS schematic diagram (left) and JTAG pin
diagram (right), use the DuPont cable to connect the Jlink and the Flash hardware. The
method is shown in Table 2-1. Jlink and SPI Flash hardware connection.
Figure 2-1. GD25Q16BS schematic diagram (left) and JTAG pin diagram (right)
+3V3 +3V3
C32
10KQ uUs 50V/0.1uF
zimsﬁlmi Cs _vce g SPIs HOLD 103 nTRST > ® 4 |GnND
—SrEwr oz 5| 39 0D —rSppeek - TDI 5 @6 |GND
4 GND <1 5 SPI5 MOSI 100 TMS 7 ° ° 8 GND
J:_; cpmQIeEs TCK 9e e 10/GND
=y 1220 RTCK 11 ® 12| GND
RMII TXDO » %L. 1 . . -
. —5ms RESET 15 ® @ 16/ GND*
PG12 SPIS MISO I01 DBGRQ 17 ® ® 18| GND*
S SR Cs 5V-Supply (19 ® @ 20| GND*
Table 2-1. Jlink and SPI Flash hardware connection
JTAG pin number and name Connect to the pins of GD25Q16BS
1(VTref) Board VCC
5(TDI) Board JP20 No. 3 pin (MOSI)
7(TMS) Board PI8 pin(CS)
9(TCK) Board JP13 No. 3 pin (SCK)
13(TDO) Board PG12 pin(MISO)
4(GND) Board GND
2.2. Jflash-SPI host computer configuration and download

First, double-click to open J-Flash SPI, as shown in Figure 2-2. J-Flash SPI software in
SEGGER, and open the interface as shown in Figure 2-3. Open the J-Flash SPI software
interface.
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Figure 2-2. J-Flash SPI software in SEGGER

B SEGGER - J-Link V6.50b

Ay J-Flash Lite V6.50b

l 351 )-Flash SPI V6.50b .

riy J-Flash V6.50b

L iJ"k J-Link Commander V6.50b

(W J-Link Configurator V6.50b

€) J-Link Control Panel V6.50b

(W J-Link DLL Updater V6.50b
:

J-Link GDB Server V6.50b

Ay J-Link JTAGLoad V6.50b

J| J_link License Manager V6.50b

Figure 2-3. Open the J-Flash SPI software interface

[EA SEGGER J-Flash SPI V6.50b - [C\Users\h hen\AppD: ing\SEGGER\Default.jflash *] - O X

File Edit View Target Options Window Help

Name Walue
Cannestion USE Device 0]
Interface speed 12000 kHz
Flash memary  Aute detection
Flash dice 1
< >
Hos =]

Application log started

= J-Flach SFT ¥6.50b (J-Flash conpiled Sep 6 2013 17:58:17)

— JLinkiRM 411 ¥6.60b (DLL compiled Sep & 2019 17:57:35)

Creating new project file [C:\Usersihaoran. chenlkppDataiRoaning\SEGGER\Iefault. jflazh]
~ Hew project created successfully

Ready [ |

A

Click "Target-->Connect", the result is shown in the red block diagram in Eigure 2-4. Connect
target SPI Flash. At this time, the SPI Flash Id has been successfully read, but the connection
failed. Next, the Flash related parameters will be configured.
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Figure 2-4. Connect target SPI Flash

[Ed SEGGER J-Flash SPI V6.50b - [CA\Usersih hen\AppD: i Defaultjflash ] - o x
Flle Edit View Target Options Window Help

Nare: Value

Connectionn USB [Device 0]
Interface speed 12000 kHz

Flash memory Auto detection
Flash dice 1

< >

Hoc [=l=]=])
Application lo: started "
= J-Flash SPI V6. Flash conpiled Sep 6 2019 17: su 17)

- JLinkiBM 41 V6. snb({nu. conpiled Sep 6 2018 17:57:
Crutln: new wuect !'xh [c: \Users\luvrm M\Mnutn\lou:u\sml\nehult jflash] .

Comeh

- Cuuuchng n. LE) to J-Link device 0
= VTar

- R..a‘gn Flach 14 = 0:05 40 1

= ERROR: Failed to suto-detect SII Flash.
— Failed to auto—detect SPI Flas]

< >

Failed to connect [ | A

Click "Options-->Project settings", select FLASH, and uncheck automatically detect SPI flash.
The reference interface is shown in Figure 2-5. SPI Flash configuration interface.

Figure 2-5. SPI Flash configuration interface

SEGGER J-Flash SPI V6.50b - [C:\Users\haoran.chen\AppData\Roaming\SEGGER\Default jflash - o x
PP g J
File Edit View Target‘Opﬁons Window Help
Project settings... Alt-F7

m Global settings...

Connection USB [Device 0]

Project settings

General| Setup | Flash | production|
[ Automatically detect SPI flash Single-Die flash device -
= Tenera Senna:

Flash ID |0<00 (000 {000 Detect SP1 flash

Interface speed 12000 kHz

Flash memory Auto detection
Flash dice 1

NumPages [0:00 PageSize |00

NuméddiBytes (003 SectorSize | 0x01

G

‘WriteEnable |0x06 ReadStatus  |0x05 ReadlD |0x3F

‘WiiteDicable |0x04 WriteStatus  |0:01

Dedicated 4-byte addr. mode Status Register
Enter mstruction  |OxB7 —‘ P-— FRieady Bit BRN:.W

Esitnstruction [0xES " BuspBit

togt g Instructions

EraseSector |0xD8 ‘WritePage [0402

EraseBulk |0xC7 ReadData |0x03

< >

) JESEE]

Application log started

= J-Flach SPI V6.50b (J-Flash compiled Sep
— JLinkiBH. d11 V6. 50b compiled Sep &

Creating new project file [C:%Usersihaoran.

= New project created successfully

Ready | ‘

Refer to the GD25Q16B datasheet and fill in the relevant parameters such as the Flash page
size, block size, read and write commands, and the specific configuration is shown in Figure
2-6. GD250Q16B parameter configuration. After the configuration is complete, click "OK”.
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Figure 2-6. GD25Q16B parameter configuration

Project settings 7 X

Generall Setup Flash lProdud’ionl

| ™ Automaicaly detect SPi flash | [Single Die flash device v
General Settings

Flash ID [0:C8  [0x40  [0:15 Detect SPI flash |
NumPages |0:2000 PageSize |0x100
Mum&ddiBytes IDxUS SectorSize |Dx1UUlJ

Control Instructions
P—
‘WiiteE nable IDuEIE ReadStatus |D>d]5 ReadlD |0x9F

‘WiiteDisable IDoch ‘wiiteStatus |D>cl]'|

[~ Dedicated 4-byte addr. mode Status Register
IF " Ready Bit Bit Pos. [0x00

IW & Busy Bit

Programming Instructions

EraseSector IDuZD WitePage |0x02
EraseBulk IUMBD ReadData |0x03

"= | ELiE

Click "Target-->Connect" again in the main interface, the result is shown in the red block
diagram in Figure 2-7. JLink successfully connected to SPI Flash, and the relevant
parameters are displayed on the left, and it prompts that JLink and Flash are successfully

connected.
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Figure 2-7. JLink successfully connected to SPI Flash

SEGGER J-Flash SPI V6.50b - [C:\Users\h chen\AppData\R ing\SEGGER\Defaultjflash * - m) X
PP J
File Edit View Target Options Window Help

Connection USB [Device 0]

Interface speed 12000 kHz

Flash Manually
Flash dice 1

Flash 1D 0«C5 4015
FlashSize 2MB
NumPages 0x2000
PageSize 256 Bytes
SectorSize 4KB

MNumaddiBytes 3 Bytes
4ByteAddiMode 000
StatuslsReadyBit 0400
StatusBitPos 0x00

‘WiteEnable 0x06
‘WiiteDisable 0x04
EraseBulk 0x60
ReadD 0x9F
ReadStatus 005
WiiteStatus 001

< >

2[5 (===
- Vlargat = .
= Rea dsﬂﬂtshld'ﬂxﬁdﬂ 15

= EBBIJR Failed to anto—detect SPI Flash.

Cmuhn;

o Comcetxn; Vl( USB to J-Link device 0

= Varget = 3.1

= Veri fyi. Plt:l\ Id = 0xC8, 0x40, 0x15...0.K
= Connected successfully

Executing init sequence ...

— Executed successfully

< >

Click "File—>open data file" to open the binary file to be downloaded, as shown in Figure 2-8.
Open the downloaded binary file.

Figure 2-8. Open the downloaded binary file

- SEGGER J-Flash SPI V6.50b - [C:\Users\haoran.chen\AppData\Roaming\SEGGER\Defaultjflash *] - (] X
i i Window Help
Save data file Ctrl+S
Save data file as.. Enter start address X
New project
Start addiess 0xf OK
Open project...
Save project
Save project as...
Close project
Recent Files > = n
Recent Projects > agaress: [0:0 P se|
== Asra | | Pddress ||1|2\3|4|5|6\7|a|9|n\n|c|n|n|r\nscn -
i opAB | @8 B4 a1 T
WileEnable 0406 @618 | B? 61 aa m nn a1 au us 39 uz BB BII w aa 88
‘wiiteDisable 0x04 ——
EraseBulk 0 9020 (@0 99 69 GO 9P G @P 0O GO @@ @9 0 L7 @1 08
ReadD 049F BB30  |B1 P1 @0 B3 PP B0 @P V8 ES @1 BA B8 E9 61 =
Sffg::m gg? 048 | 7F @1 @@ @8 7F @1 @9 ©8 7F @1 0@ 08 7F @1
testelus @850 | 7F 91 @8 @8 7F ©1 @0 88 7F @1 89 88 7F @1 60
z 5 @P6B |7F @1 93 B8 7F G1 @@ @8 7F @1 @@ BS 7F @1 08
8070 |7F 91 90 B8 7F G1 @8 B8 7F @1 @8 VS 7F @1 00
H.oo @0Se |7F 91 9@ @8 7F G1 @@ OS 7F @1 @9 O8 7F @1 08
BP9 |7F B1 68 B8 VF G1 @@ B8 7F 81 @B DS 7F @1 08
_E::,fi;“ﬁ :},::‘:sﬁéﬂ 08, 040 O ™ "apap  |7F 81 @@ 98 7F @1 OB 08 7F 01 0P 08 7F @1 0O
Efnxﬂxltmf amt "“Z‘:ﬂ [505):]5] 7F 91 98 98 7F ©1 @8 ©8 7F 91 89 88 7F @1 0@
Fro e Fe o™ 1435 bytes, 1 ran| | ©0CO | 7F 81 @@ 03 7F @1 @0 08 7F @1 60 08 7F @1 @0
- Reading affected sectors ... 86D |7F 91 9 B8 7F G1 @8 BS 7F @1 @@ ©S 7F @1 00
_T“g:’;‘;“;,’a,z{f” erefully - 0| | BOE@ |7F B1 @3 08 7F @1 @@ 68 VF 01 0B P8 7F @1
Reading entire flash chip BOF8 7F 81 98 68 7F 61 80 68 7F 61 0P P8 GO PB OO
212 sectors, 1 range, 00 - OxIFFE| o0 | :
b LY. i 9108 |7F 91 63 68 PP 68 @@ PO 7F @1 @@ OS 7F @1 08
9110 |7F 91 90 B8 7F G1 @8 B8 7F @1 @0 OS 7F @1 08 B8 o...o...6...0...
< B Toam on ni on no op ot Bn 0o o 84 nn oo 90 i na ge . . . . [
Open an existing data file ‘Connected |Speed:BDOOkH/

Click "Target-->Program"”, as shown in Figure 2-9. File download to Flash successful
prompt, after the download is complete, it will prompt Target programmed successfully.
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Figure 2-9. File download to Flash successful prompt

E SEGGER J-Flash SPI V6.50b - [C:\Users\haoran.chen\AppData\Roaming\SEGGER\Defaultjflash *] - a X
File Edit View JTarget §Options Window Help
2 4 Shoac J-Flash SPI V6.50b
Disconnect
Name 1
Connection [ Test 5
Rerfacs spesd E—— = I Target programmed successfully - Completed after 0.080 sec
Flash memory | Erase chip F4
Flash dice
Program F5

FlashSize ] Program & Verify F6 -
NumPages ! Auto F7
PageSize ] ?F 81 08 7F P1 DB @8 7F @1 @ @8 7F @1 0P 88
§=m§:; ] Verify F8 |7F 81 B0 @8 7F ©1 6@ @8 ?F ©1 B0 @8 7F @1 60 ©8
imehitiode 1 Read back > |7F @1 8@ 98 7F B1 ©9 @8 YF 01 00 @8 7F @1 80 08
StatuslsReadyBit LU ware— ?F 01 98 7F 81 0@ @8 7F 01 @8 7F @1 60 @8
StatusBitPos 0+00 eana 7F @1 60 98 JF O1 0@ @8 VF 01 00 @8 VF @1 00 68

- BUB@ | 7F 81 68 7F 61 @8 @8 7F B1 @8 7F @1 80 @8
‘WiiteEnable 008
WiteDissble (04 89C@ |7F B1 B9 @8 7F BL 6P 8 7F @1 O ©8 7F O1 GO @8
EraseBulk x50 @8D@ | ?F @1 B0 88 7F B1 08 7F B1 @@ @8 7F @1 68
ReadD 03P BBEG |7F ©1 BO G8 7F B1 OB B8 7F @1 BB @8 7F @1 0O 68
&f;g::ﬁ g:ﬁ PAF@_ | 7F 01 @8 7F @1 DA @8 7F ©1 @@ @8 OO B @

81608 7F ©1 PG 98 90 PO PG GO0 7F 1 OO @8 PF @1 BP B8 a.......s6...6...
= o 8118 | 7F 81 88 7F Bl 0B @8 7F @1 88 7F B1 B0 B8 A...0...06...6...
a4 00 0 A4 AR A0 N0 Ad AR A0 90 A4 AR A0 T Ad AR R0 . A a~ A ;,

In order to verify whether the binary file is successfully downloaded to the Flash, through the
"Target-->Read back-->Entire chip” operation, read the value of the address and compare it

with the source file, as shown in Fiqure 2-10. Read data in Flash.

Figure 2-10. Read data in Flash

— Verifying Flash Id = 0xC8, 0x40, 0x15...0.K
— Connected successfully
Executing init sequence ...
= Executed successfully
Programming target (1492 bytes, 1 range) ...
— Reading affected sectors
-~ Target memory read successfully. (4096 bytes, 1 range)
- Target progremmed successfully - Conpleted after 0.080 sec
Resding entire flash ohip ..
= 512 sectors, 1 range, Ox0 — Ox1FFFFF
— Target memory read successfully. (2097152 bytes, 1 range) — Completed after 2. 779 sec

E SEGGER J-Flash SPI V6.50b - [C:\Users\haoran.chen\AppData\Roaming\SEGGER\Default,jflash *] - o X
File Edit View Target Options Window Help
FlPojec e, O ! oo e
Disconnect | —
Hane . g Eg )
Connection 1 Test >
a/1[2[3]als[e[?2[s]9[n[B[c|p[E][F][nsciI -
Interface speed Erase sectors F3 |@8 B4 5P 20 65 O1 PO @S BB O1 OO 68 B3 B1 B0 B8 ... e...........
Fisshmenoy (I Erase chip F4 |B? B1 @0 @8 AD O1 90 @S 39 02 00 08 00 00 00 00 ........ 9eeaannn
Flash dice 80 B0 B9 B9 66 98 80 98 88 89 E? 61
Program F5 'B1 @1 90 B8 PP 6P 6@ 6@ ES B1 60 B8 E9 01
fleshID ! Program & Verify  F6 |?F B1 @0 ©8 7F ©1 @@ 08 7F ©1 8@ 08 7F 6L
NumPages 1 2o = |7F o1 98 7F @1 80 @8 7F 01 0@ B8 7F 01
PageSize ] 7F ©1 B9 @8 7F 01 9@ B8 7F O1 0@ 68 7F O1
ilefr‘ﬁ:;n i Verify F8__9F @y | 8@ 88 7F 61 08 B8 7F B1
4;ytaAd;|§|:;e II Read back > Entire chip 90 88 7F G1 00 08 7F B1 a
StatuslsReadyBit L0 L4 e 90 @8 7F ©1 0@ 08 7F 01 a s
StatusBitPos 0400 8000 98 B8 7F B1 88 68 7F B1 PSP
$6B@ | 7F @1 OB @8 7F B1 B8 B8 7F 61 08 B8 7F B 6...6...6...0
‘WiiteE nable 008
WiteDicable  0xD4 ®OCe |7F ©1 BB B8 7P O1 B0 @8 7F 61 0@ 08 7F O1 B8 a...6...6...6...
EraseBulk 0460 ©0D@ | 7F ©1 @0 @8 7F 01 90 @8 7F 01 0@ 08 7F 01 PP SRPSRPY
ReadD 0x5F POE@ |7F B1 OB @8 7F B1 0@ B8 7F B1 0@ 08 7F B1 o
ReadSlabss 1 CdlS ®9F@ |7F G1 BP B8 7F 61 B8 @8 7F 61 68 B8 68 00
WriteStatus 0x01 = o e oL ueE oL ue B R o
9100 |7F O1 B0 08 00 0O PO B0 ?F 61 0@ 08 7F O1
e . 9110 |7F ©1 ©P @8 7F 01 90 ©8 7F 61 0@ 08 7F 01
a1 90 D0 A1 AR RO 0 A1 AR RO 0 A1 AR RO ID AY

Read the entire flash chip Connected

Speed: 8000 kH 4
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3.

3.1.

3.2.

Use KEIL to download files to SPI Nor Flash

New FLM project

Enter the drive letter where KEIL is installed, copy the KeiNARM\Flash\_Template project to
the Test folder of Disk E (the folder location can be modified as needed), double-click to open
the "NewDevice.uvprojx" project, compile the project, the project will report an error "FlashDev.
c(25): error: #5: cannot open source input file "..\FlashOS.H": No such file or directory”, enter
againFind the "FlashOS.h" file in the KeilARM\Flash directory, copy it to the
"E:\Test\_Template" directory, and change the #include "../FlashOS.H" in FlashDev.c and
FlashPrg.c to #include "FlashOS.H", compile the project again, there is no error in the project,
and generate NewDevicec.FLM. Related projects and compilation are shown in_Figure 3-1.
New FLM project.

Figure 3-1. New FLM project

K2 ExTest\ Template\NewDevice.uvprojx - pi¥ision - o X
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
5| B9 cea|p = | @ Ay Jad| @ ecoa B A
& e | W coten UK AR @
Project =8 _] FlashPrg.c ] FlashDeuc - x
2% Project: NewDevice
245 CotecM
=7 Documentation
) Abstractit
=1 Program Functions
® ] FlashPrg.c
= [ Device Description
i FlashDev.c
> 25  #is = "FlashOos.H FlashOS - Structures
26
27
28 [lstruct -FlashDevice const FlashDevice
ES) FLASE_DRV_VERS, -« -7/ pr: =x 1000t ‘modify
2n s s 7m0 S APR T2 mmn R . ©
E project{ @@ ook | {} Func..| 0 temp..| || € >
Build Output »a
Build starced: Project: NewDevice
*+ Using Compiler 'VS.06 update & (build 750)', folder: 'D:\Keil 527\ARM\ARMCC\Bin'
Build targes 'Cortex-M'
compiling FlashbDev.c...
linking...
Program Size: Code=28 RO-data=4256 RW-data=4 ZI-data=0
After Build - User command #1: cmd.exe /C copy "Objects\NewDevice.axf" ".\NewDevice.FLM"
EE# 1 A
" .\Objects\NewDevice.axf"” - 0 Error(s), 0 Warning(s).
Build Time Elapsed: 00:00:01
ULINK2/ME Cortex Debugger Liscs CAP_ NUM SCRL

Porting SPI Flash driver code

Open the FlashPrg.c file, which mainly contains seven function interfaces, as shown in Table
3-1. FlashPrg.c function interface.

Table 3-1. FlashPrg.c function interface

/* Flash Programming Functions (Called by FlashOS) */

extern int Init (unsigned long adr, /* Initialize Flash */

unsigned long clk,

12



GigaDevice

ANO17

Use Jlink to download files to SPI Nor Flash

unsigned long fnc);
extern int  Unlnit (unsigned long fnc); /* De-initialize Flash */
extern int BlankCheck (unsigned long adr, /* Blank Check */
unsigned long sz,
unsigned char pat);

unsigned long sz,
unsigned char *buf);
extern unsigned long Verify (unsigned long adr, [* Verify Function */
unsigned long sz,
unsigned char *buf);

extern int EraseChip  (void); /* Erase complete Device */
extern int EraseSector (unsigned long adr); /* Erase Sector Function */
extern int ProgramPage (unsigned long adr, [* Program Page Function */

It mainly implements Init, EraseChip, EraseSector, ProgramPage and Verify function
interfaces. The function interface implementation is shown in Table 3-2. Implementation of

FlashPrg.c Function Interface.

Table 3-2. Implementation of FlashPrg.c Function Interface

uint32_t base_adr;
/*

* |nitialize Flash Programming Functions

* Parameter: adr: Device Base Address

* clk: Clock Frequency (Hz)

* fnc:  Function Code (1 - Erase, 2 - Program, 3 - Verify)
* Return Value: 0-OK, 1 -Failed

*

int Init (unsigned long adr, unsigned long clk, unsigned long fnc) {

/* Add your Code */
spi_flash_init();
base_adr = adr;
return (0); * Finished without Errors */
}
Jx
* Erase complete Flash Memory
* Return Value: 0-OK, 1 -Failed
*
int EraseChip (void) {

/* Add your Code */
spi_flash_bulk_erase();
return (0); I* Finished without Errors */

13
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/*
* Erase Sector in Flash Memory
* Parameter: adr: Sector Address
* Return Value: 0-OK, 1 - Failed
*/

int EraseSector (unsigned long adr) {

/* Add your Code */
spi_flash_sector_erase(adr);
return (0); [* Finished without Errors */
}
I
* Program Page in Flash Memory
* Parameter: adr: Page Start Address
* sz:. Page Size
* buf: Page Data
* Return Value: 0-OK, 1 -Failed
*

int ProgramPage (unsigned long adr, unsigned long sz, unsigned char *buf) {

/* Add your Code */
spi_flash_page_write(buf,adr,sz);

return (0); /* Finished without Errors */

unsigned long Verify (unsigned long adr, unsigned long sz, unsigned char *buf)
{
uint8_t readbuf[256];
uint32_tlen;

uint32_t count = 0;
uint32_t readcount = 0;
uint32_t readaddrs = 0;
if((s2%256)==0)

{

readcount = sz/256;
lelse
{

readcount = sz/256 + 1;
}

readaddrs = (adr - base_adr);

for(count=0;count<readcount;count++)

{

14
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3.3.

spi_flash_buffer_read(readbuf,(readaddrs+count*256),256);
for(len=0;len<256;len++)

{
if(buf[len+count*256] != readbuf[len])
{
return count*256 + adr + len;
}
}

}

return adr+sz;

}

The related SPI driver is added to the KEIL project according to GD32F4xx_Firmware_Library
and GD25gxx.c, and the added files are shown in Eigure 3-2. Porting SPI driver and

GD25gxx file.

Figure 3-2. Porting SPI driver and GD25qgxx file

Project a B
17T Project: NewDevice
=g Cortex-M
=5 Documentation
J Abstract.tet
=5 Program Functions
] FlashPrg.c
=15 Device Description
| FleshDesc
=5 Driver
J qd32fde_reu.c
] gd22fho spic
] gd32f4o_gpio.c
] gd32f450i_eval.c
fal system_gd32fdioc.c
B gd23q.c

Modify FlashDevice structure

Open the FlashDev.c file and modify the relevant content in the FlashDevice structure. The
modified code is shown in Table 3-3. FlashDevice structure realization.

Table 3-3. FlashDevice structure realization

struct FlashDevice const FlashDevice = ({
FLASH _DRV_VERS, [* Driver Version, do not modify!
"GD25gxx", /* Device Name */
EXTSPI, /* Device Type */
0x00000000, /* Device Start Address */
0x00200000, /* Device Size in Bytes (2M) */
256, [* Programming Page Size */
0, /* Reserved, must be 0 */
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OxFF, /* Initial Content of Erased Memory */
100, /* Program Page Timeout 100 mSec */
3000, /* Erase Sector Timeout 3000 mSec */

/* Specify Size and Address of Sectors

0x001000, 0x000000, /* Sector Size 4kB (4096 Sectors) */
/I 0x010000, 0x010000, /* Sector Size 64kB (2 Sectors) */
/I 0x002000, 0x030000, /* Sector Size 8kB (8 Sectors) */
SECTOR_END

Compile and generate FLM file

Open the magic wand, enter the Output page, modify the Name of Executable to GD25Q16B,
compile the project, and generate the GD25Q16B.FLM file. As shown in Figure 3-3. Compile
and generate GD25016B.FLM file.

Figure 3-3. Compile and generate GD25Q16B.FLM file

E\Werk Code\download_norflashy_Template\NewDevice.uvprojx - pVision - ] x

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

IR | Eom o | EE ] B Ay JERe Q-le oo @-|E-| N
& B@g- | B coten (Nd=eve
Project L~ | _] PasnDewe ] Abstracttt ] FlashPrg.c || FlashOsH ] gd2sqoce ) stdinth | ] gd2Sguch ® X
% Project: NewDevice 14 | -* You -mav-obrain-a.conv.nf-rhe.-Licenss-ar .
El 35 Cortex-M 15 * K Options for Target 'cnneéw ®
£ 5 Documentation i: 2R nme.|mguu The| User | C/Cer | Asn g_inm| Debug | Vrilivies |
1 Abstractoa B | ~.om
=5 Program Functions 19 Select Folder for Obyects. | | Mame of Executable: |GD?!O1ﬁB I o
liz] _1 FlashPrg.c 20
- [ Device Description 21 | . = Coeate Exocutable: \Objects\GD25G/168
iy 22 | -*-limity ¥ Debug irformation I™ Create Batch Fle
-] FlashDev.c N
) . " ™ Creats HEX Fle
-5 Driver 24 .
® [ gd3dfborou.c 25 #include- S
@) gd32fespic 26 ¢ Croate Library: '\Objects'\GD25G 168 b
R T 21
9 ao(_.gpm.c 28 [Jstruct Fl
L] gd32f450i_eval.c 2% FLASH
] system_gd32fdece 30 . .mgD2E
@ ] gd2squec 2
gd<agpex. =
33
34
<« ] 3s 0 4 “
M@ ooks | {} Func..| Dy Temp L b (] cwea Befuilts Help
Build Output L < |

Build started: Project: NewDevice

*** Using Compiler °V5.06 update € (build 750)°, folder: *D:\Keil S27\ARM\ARMCC\Bin'
Build target 'Cortex-=M'

linking...

Program Size: Code=725& RO-data=4256 RW-data=44 ZI-data=0

After Build - User command #1: cmd.exe /C copy "Cbjects\GD25Ql6B.axf" ™.\GD25Q16B.FLM"
EEH L A

" . \Cbjects\GD25QLEB.axf"™ - 0 Error(s), 0 Warning(s).

Build Time Elapsed: 00:00:01

[ Buitd Output | G Find in Files | B8 Browser

Cut the selection and put it on the clipboard ULINKZ/ME Cortex Debugger
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Add algorithm file to KEIL project

Copy the compiled GD25Q16B.FLM to the KEIL installation directory,
D:\Keil_527\ARM\PACK\GigaDevice\GD32F4xx_DFP\2.0.0\Flash, and then return to the
upper-level directory to open the GigaDevice.GD32F4xx_DFP.pdsc file and modify its
attributes To read and write, find GD32F450IK, add the code as shown in red in Table 3-4.
Modify the pdsc file code.

Table 3-4. Modify the pdsc file code

<| o FhRkkKkRkKkRkKRkRKRkRRKKRRK) Dev'ce 'G D32 F450| K' *kkkkkkkkkkkkkkkkkkk >

<device Dname="GD32F4501K">

<memory id="IROM1" start="0x08000000" size="0x0300000" startup="1" default="1"/>

<memory id="IRAM1" start="0x20000000" size="0x030000" init ="0" default="1"/>

<memory id="IRAM2" start="0x10000000" size="0x010000" init ="0" default="0"/>

<algorithm name="Flash/GD32F4xx_3MB.FLM" start="0x08000000" size="0x0300000" default="1"/>

<algorithm name="Flash/GD25Q16B.FLM" start="0x00000000" size="0x01000000" default="1"/>
</device>

In the KEIL project, open the magic wand Utilities page setting, and add the GD25qxx
algorithm, as shown in Figure 3-4. Add GD250xx download algorithm to KEIL.
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Figure 3-4. Add GD25Qxx download algorithm to KEIL
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Compile and download

Compile the project in KEIL, generate the .axf file, click the Download button to download the
file, as shown in Figure 3-5. Compile and download files in KEIL to SPI Flash, indicating

that the download is successful.
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3.7.

Figure 3-5. Compile and download files in KEIL to SPI Flash

I DASYNAgE_bosrd\GD3IZ15\GD3I2Foc Demo_Suites\GD324501_EVAL Demo_Suitest\Projects\01_GPIO Aunning LED\MDK-ARM\Prajectuvprojx - wVisian

0, TRES: 1, TRST: 1

JAINK / JTRACE Cortex LsCy AP HUM SCR

Testing and verification

In order to determine whether the file is successfully downloaded to the GD25Q16BS Flash,
refer to Jflash-SPI host computer configuration and download, read the data in Flash
through the J-Flash SPI host computer, compare whether the downloaded file and the read

file are the same, and perform a verification test.
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Revision history

Table 4-1. Revision history

Revision No.

Description

Date

1.0

Initial Release

Apr.30, 2021
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Important Notice

This document is the property of GigaDevice Semiconductor Inc. and its subsidiaries (the "Company"). This document, including any
product of the Company described in this document (the “Product”), is owned by the Company under the intellectual property laws and
treaties of the People’s Republic of China and other jurisdictions worldwide. The Company reserves all rights under such laws and
treaties and does not grant any license under its patents, copyrights, trademarks, or other intellectual property rights. The names and

brands of third party referred thereto (if any) are the property of their respective owner and referred to for identification purposes only.

The Company makes no warranty of any kind, express or implied, with regard to this document or any Product, including, but not
limited to, the implied warranties of merchantability and fitness for a particular purpose. The Company does not assume any liability
arising out of the application or use of any Product described in this document. Any information provided in this document is provided
only for reference purposes. 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. Except for customized products which has been
expressly identified in the applicable agreement, the Products are designed, developed, and/or manufactured for ordinary business,
industrial, personal, and/or household applications only. The Products are not designed, intended, or authorized for use as components
in systems designed or intended for the operation of weapons, weapons systems, nuclear installations, atomic energy control
instruments, combustion control instruments, airplane or spaceship instruments, transportation instruments, traffic signal instruments,
life-support devices or systems, other medical devices or systems (including resuscitation equipment and surgical implants), pollution
control or hazardous substances management, or other uses where the failure of the device or Product could cause personal injury,
death, property or environmental damage ("Unintended Uses"). Customers shall take any and all actions to ensure using and selling
the Products in accordance with the applicable laws and regulations. The Company is not liable, in whole or in part, and customers
shall and hereby do release the Company as well as it's suppliers and/or distributors from any claim, damage, or other liability arising
from or related to all Unintended Uses of the Products. Customers shall indemnify and hold the Company as well as it's suppliers
and/or distributors harmless from and against all claims, costs, damages, and other liabilities, including claims for personal injury or

death, arising from or related to any Unintended Uses of the Products.

Information in this document is provided solely in connection with the Products. The Company reserves the right to make changes,

corrections, modifications or improvements to this document and Products and services described herein at any time, without notice.

© 2021 GigaDevice — All rights reserved
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