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[1] https://blog.csdn.net/zhengyangliu123/article/details/54934719

[2] _{Open On-Chip Debugger: OpenOCD User's Guide)
+
2 *1:!
OpenOCD : OpenOCD 22— T JTAG EidaVE4 , JLARFARVEREEF CPU , iXAJLAS GDB E

é ! F;/\o

FT2232HL : FTDI &F=RIE R , ERILASCHL USB 2If{NER1T UART, FIFO. Bit-Bang 10 201 , HEiE
BJLAERRL MPSSE |, 12C , JTAG & SPI gk,

J-Link : SEGGER ANEIASHFHE ARM izt FHHEHAY JTAG {FESS.
GDB : The GNU Project Debugger , GNU FRERELLAFBII—EKHT UNIX FRIREREIX TE.,
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5.1 FT2232HL Windows JE5jjZ&d

1. FT2232HL @il SEBENEE , SEROTREANED


https://blog.csdn.net/zhengyangliu123/article/details/54934719
http://openocd.org/documentation/
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http://www.gnu.org/software/gdb/
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4% &0 (COM 1 LPT)

L @D (COM2)

WNERAKRHINATLAFTDIE W TS N3RS,
2. %2 FT_Prog.exe Fi&17 :

@ FDI-FT Prog - Device: 0 [Loc ID:0x511]

i@ EEFROM | % FLASH ROM

FILE DEVICES  HELP
QEHEH L 1L 7/ @

Device Tree Property

Value

=¥ Device: 0 [Loc ID:0x511]
= =p FT EEPROM
% =p Chip Details
={> IUSB Device Descriptor
={> UUSB Config Descriptor
={> LUSB String Descriptors
El'='? Hardware Specific
.=p Suspend DBUSY
-=p TPRORV
@ =p Port A
= =p PortB

D2XX Direct
Vitual COM Port

(&) l_§]

-=:> Hardware

i Property
[ = Driver

Virtual COM Port/ D2XX

@ =p 10 Pins

The driver that is installed and used by each channel can be set
by selecting Virtual COM Port or D233 Direct option.

Device Output
N EiEEE , TEEHE] FT2232HL iR,

3. J&47 UsbDriverTool.exe ( BJLAM_ETE; ) :



https://www.ftdichip.com/

&' USB Driver Tool E]@
The following USB dewices were found in wour system: Filter
Device Hame Yendor ID Dewice ID Interface
Pl 'SE Serial Converter B 0403 [eoso  Joi |
# USE Composite Device 0460 C31C
& SE HiORE 0934 2510
& ISE HiARE 046D C31c i}
# Realtel RTLS185CY Wireless LAW 802 11n USE ... OBDA 5176
& USE Composite Dewice 0403 B010
# USE Serial Conwerter A 0403 BO10 ulu}
& USE HiARE 0460 C3ic 01
Sign auto—generated drivers with a temporary auto-gemerated certificate Change driwer type ] [ Cloze

1563 USB Serial Converter B , \WHESHHIN FENE :

-

& USB Driver Tool

The following USH dewicas wara fomnd in wane

et am”

Eies]

Filter

Device Name

# USE Serial Conw
# USE Composite T
# USE HiNRE
& USE RiARE
# Redltek RTLS18S
# USE Composite D

Driver Selection

Please select a driver you want to install for this dewice:

(2l

DIriver

USE Serial Converter B
DIual R5232-HS (Interface 1)
FTDII CIM

ST-Link Driwver

| - we SR

¥endor

FIDII

Future Technology Devices In. ..
(uniwversal driwver)

(uniwversal driwver)

# USE Serial Conw
# USE HiAEE

LIDUED LR

tizsE | (miversal driver)

1 H [ 3
Lurcr e Ta arrverd

Sign anto—generated drivers with a temporary auto—generated certificate [Change driver type ] [ Close J

Z2%E WinUSB IRz,

5.2 FT2232HL Linux JREZ23E

R4S 99-openocd.rules , EAMITAE :

SUBSYSTEM=="tty", ATTRS{idvendor}=="0403",ATTRS{idProduct}=="6010", MODE="664",

GROUP="plugdev"

SUBSYSTEM=="tty", ATTRS{idvendor}=="15ba",ATTRS{idProduct}=="002a", MODE="664",

GROUP="plugdev"

SUBSYSTEM=="usb", ATTR{idvendor}=="0403",ATTR{idProduct}=="6010", MODE="664",

GROUP="plugdev"

SUBSYSTEM=="usb", ATTR{idvendor}=="15ba",ATTR{idProduct}=="002a", MODE="664",

GROUP="plugdev"

EIZsEE I E/etc/udev/rules.d/ BHE T,
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6 FT2232HL Windows ifiz{
1£ PowerShell i :

openocd -f ftdi.cfg -f stm32flx.cfg -c "halt" -c "flash write_image erase u-
boot.bin 0x08000000 bin" -c "reset"

.\ftdi. cfg . \stm32flx. cfg init

ladapter
jadapter

ba00477 (mf
14041 (mfg: 0x020 Mic ctr part: 6 , ver: 0x0)

ARM Ltd.), part:
lectronic

T ABIERIEKIRE.

7 FT2232HL Linux ifiz{
7.1 EFTE

7 shell N :

openocd -f ftdi.cfg -f stm32flx.cfg -c init -c "halt" -c "flash write_image
erase u-boot.bin 0x08000000 bin" -c "reset"

-linux-ubuntu14/bin$ ./openocd -f Ftdi.cfg -f stm32fix.cfg -c init -c "halt" -c "flash write_image erase u-boot.bin 0x08008000 bin" -c "reset”
bugger ©.16.0+de: 100
Licensed under GNU GPL v2
For bug reports, read
http://openocd.org/doc/doxygen/bugs .html

adapter speed: 1000 kHz
adapter speed: 1000 khHz
adapter_nsrst_delay: 100
jtag_ntrst_delay: 100

eparate
cortex_m reset_config sysresetreq

: clock speed 1000 kHz
: stm32f1x.cpu tap/device found: @x3bae0a77 (mfg: ARM Ltd.), part: 0xba®o, ver: 0x3)
stm32fix.bs tap/ found: 6x06414041 (mfg Microelectronics), part: 0x6414, ver: 6x0)
.cpu: hardware has 6 breakpoints, 4 watchpoints
Listening on port 3333 for gdb connections

512kbytes

ACwrote 229376 bytes from file u-boot.bin in 11.798333s (18. B/s)

JTAG tap: stm32fix.cpu tap/device found: 8x3ba08477 (mfg: 6x23b (ARM Ltd.), part: 0xba®0, ver: ©x3)

JTAG tap: stm32fix.bs tap/device found: 6x06414841 (mfg: ©x020 (STMicroelectronics), part: 6x6414, ver: 0xe)
target halted due to breakpoint, current mode: Thread

0x61000000 pc: 0x2000003a msp: 0x1000f010

Listening on port 6666 for tcl connections

Listening on port 4444 for telnet connections
shutdown command invoked

7.2 &5 telnet iz
1E shell HEIN :

=> openocd -f ftdi.cfg -f stm32flx.cfg
Open On-Chip Debugger 0.10.0+dev-g672ef66-dirty (2019-03-06-06:00)
Licensed under GNU GPL v2
For bug reports, read
http://openocd.org/doc/doxygen/bugs.html
adapter speed: 1000 kHz
adapter speed: 1000 kHz
adapter_nsrst_delay: 100
jtag_ntrst_delay: 100
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none separate

cortex_m reset_config sysresetreq

Info : Listening on port 6666 for tcl connections

Info : Listening on port 4444 for telnet connections

Info : clock speed 1000 kHz

Info : JTAG tap: stm32flx.cpu tap/device found: 0x3ba00477 (mfg: Ox23b (ARM
Ltd.), part: Oxba00, ver: 0x3)

Info : JTAG tap: stm32flx.bs tap/device found: 0x06414041 (mfg: 0x020
(STMicroelectronics), part: 0x6414, ver: 0x0)

Info : stm32flx.cpu: hardware has 6 breakpoints, 4 watchpoints

Info : Listening on port 3333 for gdb connections

Info : accepting 'telnet' connection on tcp/4444

ES— shell A :

=> telnet localhost 4444
Trying 127.0.0.1...
Connected to Tocalhost.
Escape character is 'A]'.
Open On-Chip Debugger

>

B help , (JLAEEFan<HE)

> help
adapter
adapter command group (command valid any time)
adapter usb
usb adapter command group (command valid any time)
adapter usb Tocation <bus>-port[.port]...
set the USB bus location of the USB device (configuration
command)
adapter_khz [khz]
with an argument, change to the specified maximum jtag speed. For
JTAG, 0 KHz signifies adaptive clocking. with or without argument,
display current setting. (command valid any time)
adapter_name
Returns the name of the currently selected adapter (driver) (command
valid any time)
adapter_nsrst_assert_width [miTTliseconds]
delay after asserting SRST in ms (command valid any time)
adapter_nsrst_delay [milliseconds]
delay after deasserting SRST in ms (command valid any time)
add_help_text command_name helptext_string
Add new command help text; Command can be multiple tokens. (command
valid any time)
add_script_search_dir <directory>
dir to search for config files and scripts (command valid any time)
add_usage_text command_name usage_string
Add new command usage text; command can be multiple tokens. (command
valid any time)

7.3 &4 gdb @it iEE
1E shell E@A :


af://n87

=> openocd -f ftdi.cfg -f stm32flx.cfg
open On-Chip Debugger 0.10.0+dev-g672ef66-dirty (2019-03-06-06:00)
Licensed under GNU GPL v2
For bug reports, read
http://openocd.org/doc/doxygen/bugs.html
adapter speed: 1000 kHz
adapter speed: 1000 kHz
adapter_nsrst_delay: 100
jtag_ntrst_delay: 100
none separate
cortex_m reset_config sysresetreq
Info : Listening on port 6666 for tcl connections
Info : Listening on port 4444 for telnet connections
Info : clock speed 1000 kHz
Info : JTAG tap: stm32flx.cpu tap/device found: 0x3ba00477 (mfg: O0x23b (ARM
Ltd.), part: 0xba00, ver: 0x3)
Info : JTAG tap: stm32flx.bs tap/device found: 0x06414041 (mfg: 0x020
(ST™Microelectronics), part: 0x6414, ver: 0x0)
Info : stm32flx.cpu: hardware has 6 breakpoints, 4 watchpoints
Info : Listening on port 3333 for gdb connections
Info : accepting 'telnet' connection on tcp/4444

FES— shell A :

=> arm-none-eabi-gdb LED_project.elf

GNU gdb (Linaro GDB 2017.01) 7.12.1.20170126-git

Copyright (C) 2017 Free Software Foundation, Inc.

License GPLv3+: GNU GPL version 3 or later <http://gnu.org/licenses/gpl.html>
This is free software: you are free to change and redistribute it.

There is NO WARRANTY, to the extent permitted by law. Type "show copying"
and "show warranty" for details.

This GDB was configured as "--host=x86_64-unknown-1inux-gnu --target=arm-none-
eabi".

Type "show configuration" for configuration details.

For bug reporting instructions, please see:
<http://www.gnu.org/software/gdb/bugs/>.

Find the GDB manual and other documentation resources online at:
<http://www.gnu.org/software/gdb/documentation/>.

For help, type "help".

Type "apropos word" to search for commands related to "word"...

Reading symbols from LED_project.elf...done.

(gdb)

& target remote localhost:3333 :

(gdb) target remote localhost:3333
Remote debugging using localhost:3333
0x00554e46 in ?? O

(gdb)

TEER :

(gdb) monitor reset
JTAG tap: stm32flx.cpu tap/device found: 0x3ba00477 (mfg: O0x23b (ARM Ltd.),
part: 0xba00, ver: 0x3)



JTAG tap: stm32flx.bs tap/device found: 0x06414041 (mfg: 0x020
(STMicroelectronics), part: 0x6414, ver: 0x0)

stm32flx.cpu -- clearing Tockup after double fault

target halted due to debug-request, current mode: Handler HardFault
XPSR: 0x01000003 pc: 0x00554e46 msp: Oxffffffed

Polling target stm32flx.cpu failed, trying to reexamine
stm32flx.cpu: hardware has 6 breakpoints, 4 watchpoints

(gdb) monitor halt

(gdb) Toad

Loading section .note.gnu.build-id, size 0x24 1ma 0x8000000
Loading section .isr_vector, size 0x134 Tma 0x8000024

Loading section .text, size 0x14c8 Tma 0x8000158

Loading section .init_array, size 0x4 Tma 0x8001620

Loading section .fini_array, size Ox4 Tma 0x8001624

Loading section .data, size 0x28 Tma 0x8001628

Loading section .co_stack, size 0x400 Tma 0x8001650

Start address 0x80015a0, Toad size 6736

Transfer rate: 4 KB/sec, 962 bytes/write.

(gdb)

gdb i :

(gdb) ¢

continuing.

Program received signal SIGINT, Interrupt.

0x080015b2 in Default_Reset_Handler () at USER/COIDE_startup.c:228

228 *(pulDest++) = *(pulSrc++);

(gdb) s

226 for(pulDest = & sdata; pulbDest < &_edata; )
(gdb)

S—" shell BYFTED :

open On-Chip Debugger 0.10.0+dev-g672ef66-dirty (2019-03-06-06:00)
Licensed under GNU GPL v2
For bug reports, read
http://openocd.org/doc/doxygen/bugs.html
adapter speed: 1000 kHz
adapter speed: 1000 kHz
adapter_nsrst_delay: 100
jtag_ntrst_delay: 100
none separate
cortex_m reset_config sysresetreq
Info : Listening on port 6666 for tcl connections
Info : Listening on port 4444 for telnet connections
Info : clock speed 1000 kHz
Info : JTAG tap: stm32flx.cpu tap/device found: 0x3ba00477 (mfg: 0x23b (ARM
Ltd.), part: Oxba0O0, ver: 0x3)
Info : JTAG tap: stm32flx.bs tap/device found: 0x06414041 (mfg: 0x020
(ST™Microelectronics), part: 0x6414, ver: 0x0)
Info : stm32flx.cpu: hardware has 6 breakpoints, 4 watchpoints
Error: stm32flx.cpu -- clearing lockup after double fault
Polling target stm32flx.cpu failed, trying to reexamine
Info : stm32flx.cpu: hardware has 6 breakpoints, 4 watchpoints
Info : Listening on port 3333 for gdb connections
Info : accepting 'gdb' connection on tcp/3333



Info : device id = 0x10036414

Info : flash size = 512kbytes

Error: JTAG-DP STICKY ERROR

Error: Failed to read memory at 0x00554e48

Error: JTAG-DP STICKY ERROR

Error: Failed to read memory at 0x00554e48

Info : JTAG tap: stm32flx.cpu tap/device found: 0x3ba00477 (mfg: 0x23b (ARM
Ltd.), part: Oxba00, ver: 0x3)

Info : JTAG tap: stm32flx.bs tap/device found: 0x06414041 (mfg: 0x020
(ST™Microelectronics), part: 0x6414, ver: 0x0)

Error: stm32flx.cpu -- clearing lockup after double fault

target halted due to debug-request, current mode: Handler HardFault

XPSR: 0x01000003 pc: 0x00554e46 msp: Oxffffffed

Polling target stm32flx.cpu failed, trying to reexamine

Info : stm32flx.cpu: hardware has 6 breakpoints, 4 watchpoints

Info : JTAG tap: stm32flx.cpu tap/device found: 0x3ba00477 (mfg: O0x23b (ARM
Ltd.), part: Oxba00, ver: 0x3)

Info : JTAG tap: stm32flx.bs tap/device found: 0x06414041 (mfg: 0x020
(ST™Microelectronics), part: 0x6414, ver: 0x0)

target halted due to debug-request, current mode: Handler HardFault

XPSR: 0x01000003 pc: 0x00554e46 msp: Oxffffffed

Info : JTAG tap: stm32flx.cpu tap/device found: 0x3ba00477 (mfg: O0x23b (ARM
Ltd.), part: Oxba00, ver: 0x3)

Info : JTAG tap: stm32flx.bs tap/device found: 0x06414041 (mfg: 0x020
(ST™Microelectronics), part: 0x6414, ver: 0x0)

target halted due to debug-request, current mode: Thread

XPSR: 0x61000000 pc: 0x2000003a msp: Oxffffffed

222@z2z: ~[code/stm32f103zet6_linux_project

1226 PC: 0x80015c0

8 J-Link 3Z¥F
Linux shell # :

openocd -f jlink.cfg -f stm32flx.cfg -c init -c "halt" -c "flash write_image
erase u-boot.bin 0x08000000 bin" -c "reset"

log 4N :


af://n102

z22@z: 6
open .10. 019-03-06-06:00)
Licensed under GNU GPL v2
For bug reports, read
ttp://openocd.org/doc/doxygen/bugs. html
Info : auto-selecting first available session transport "jtag". To override use 'transport select <transport>'.
adapter speed: 1000 kHz
adapter_nsrst_delay: 108

t_config sysresetreq
M V8 compiled Nov 28 2014 13:44:46
ersion: 8.00
.287 v
1000 kHz
tn32f1x.cpu tap/device found: 8x3ba®0477 (mfg: @x23b (ARM Ltd.), part: xbaee, ver: Ox3)
tn32f1x.bs tap/device found: 0x06414041 (mfg: 0x626 (STMicroelectronics), part: 6x6414, ver: 0xe)
u: hardware has 6 breakpoints, 4 watchpoints
: stm32fix.cpu -- clearing lockup after double fault
Polling target stm32fix.cpu failed, trying to reexamine
Info : stm32fix.cpu: hardware has 6 breakpoints, 4 watchpoints
Info : Listening on port 3333 for gdb connections
auto erase enabled
Info : device id 0x10036414
Info_: flash size = 512kbytes

Hithap SHEAFRET 7 FT2232HL Linux i,
9 OpenOCD &S
shell i openocd —-help , EEF&S , log AT -

Open On-Chip Debugger 0.10.0+dev-g672ef66-dirty (2019-03-06-06:00)
Licensed under GNU GPL v2
For bug reports, read
http://openocd.org/doc/doxygen/bugs.html
Open On-Chip Debugger
Licensed under GNU GPL v2
--help -h dispTlay this help
--version -v  display 0OpenOCD version
--file -f  use configuration file <name>

|
|
|
--search | -s dir to search for config files and scripts
|
|
|
|

--debug -d set debug Tevel to 3

-d<n> set debug level to <level>
--log_output -1 redirect log output to file <name>
--command -C run <command>

1.-h
& OpenOCD RIS HEA,
2.-v
&% OpenOCD AYMRA , I :
=> openocd -v
Open On-Chip Debugger 0.10.0+dev-g672ef66-dirty (2019-03-06-06:00)
Licensed under GNU GPL v2
For bug reports, read
http://openocd.org/doc/doxygen/bugs.html
3. -f
[EERMEEREN M  slLIATFRUESERFEE , f :
TSR log
.\ftdi. cfg

ugs. html

AUTO PROBING
ce found: 0

5414041 (mfg: 020 3 ;) rt: ver:

jt D tap —irlen 4 4
.tap — use 7j 1 D tap —irlen 5

rices need one targets defined

-ubuntui4/bin$ ./openocd -f jlink.cfg -f stm32fix.cfg -c init -c "halt” -c "flash write_image erase u-boot.bin 0x08000000 bin" -c "reset”

0x0)


af://n108

FIEENAIR log :

Licensed under GNU
For bug repor

adapter spee
Error: libusb _open (,
Info : clock speed lUUU lH“

Warn : ThPIP are no enabled taps. AUTO PROBING MIGHT NOT WORK!!
Error: 1 rhaln 1nt911usat1¢u fallpd all ones
: power, etc.
Bypassing JTAG setup events due to errors
gdb services need one or more targets defined

IREFRKA.
5. -l

[STEIERBE log HH 4.
6. -C

BRpEER< | B -

openocd -f jlink.cfg -f stm32flx.cfg -c init -c "halt" -c "flash write_image
erase u-boot.bin 0x08000000 bin" -c "reset"

10 eclips %5
to-do
11 Rockchip S H %

to-do
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