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1 ejtagÄ:µjtag

ejtagÚjtag�'X:
ejtag|^
jtag pin,ÏLjtag tapG�Åì,�¯jtagM�ì"ÏLjtagM�ì5
��?nì?\ejtagÉ~§3É~p¡�¯dmseg(0xff2000000-0xff2fffff0)5¢
yÚpcÌÅ?1�p"ù�Ù�SN´ùjtag&Ò!G�ÅÚM�ì"1

1.1 jtag&Ò

Figure 1: ejtagë�ã

Figure 2: ejtag�&Ò½Â

1jtagë�ieee1149.1,ejtagë�MD00047-2B-EJTAG-SPC-03.10.pdf
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TRST test reset E ?À
TDI test data in G1Ñ\�cpu
TDO test data out lcpuG1ÑÑ
TCLK test clock �¨
TMS test mode select G�Å��

3tclk�þ,÷æ8tms,tdi,tdo�&Ò"

1.2 jtagópé

Figure 3: jtag chain

�kõ���ÏLjtagë�å5��ÿ§ò���tdoë���,����
�tdiþ§¤���jtagó�"
tms,tclk,trst&Ò´��ë�z���þ�"
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1.3 jtagG�Å

Figure 4: ejtagë�ã

þ¡�ü�ã/��xÑejtag tap controlleró��L§§��´£ §
,��´ir,drM�ì"ÏLG�Å��ir§�¯dr§Ò¢y�¯ir���M�

ì"ejtag ir´5 §dr´32-64 "
ÏLjtagG�ÅÖ�ir,drM�ì,5�¯jtag/ejtag�M�ì"
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Figure 5: jtagG�Å
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1.4 jtag�M�ì

ejtagIO*Ð
jtagM�ì§XO\
address,data,controlM�ì�"�¢
yejtagNÁÌ�´�E�¯ù3�M�ì"

Table 1: Table 6-1 TAP Instruction Overview
Code Instruction Function
All 0.s (Free for other use) Free for other use, such as JTAG boundary scan
0x01 IDCODE Selects Device Identi?cation (ID) register
0x02 (Free for other use) Free for other use, such as JTAG boundary scan
0x03 IMPCODE Selects Implementation register
0x04 - 0x07 (Free for other use) Free for other use, such as JTAG boundary scan
0x08 ADDRESS Selects Address register
0x09 DATA Selects Data register
0x0A CONTROL Selects EJTAG Control register
0x0B ALL Selects the Address, Data and EJTAG Control registers
0x0C EJTAGBOOT Makes the processor take a debug exception after reset
0x0D NORMALBOOT Makes the processor execute the reset handler after reset
0x0E FASTDATA Selects the Data and Fastdata registers
0x0F (EJTAG reserved) Reserved for future EJTAG use
0x10 TCBCONTROLA Selects the control register TCBTraceControl in the Trace Control

Block
0x11 TCBCONTROLB Selects another trace control block register,Used to access the reg-

isters specified by the TCBCONTROLBREG field
0x12 TCBDATA and transfers data between the TAP and the TCB control register
0x13 TCBCONTROLC Selects another trace control block register
0x14 PCSAMPLE Selects the PCsample register
0x15 - 0x1B (EJTAG reserved) Reserved for future EJTAG use
0x1C - All 1.s (Free for other use) Free for other use, such as JTAG boundary scan
All 1.s BYPASS Select Bypass register

2 ejtag-debug�e�
déõ�·-|¤§|±���ó"

2.1 ?È

1 git clone 10.2.5.27:/ home2/qiaochong/ejtag -debug

2 cd ejtag -debug

3 make

%@���óäó´mipsel-linux-gcc
XJØ´I�
make CROSS COMPILE=mipsel-linux-
make��ÿæ^mycc,mycpp.pl5¢yòck?1�gý?È?nòtgt exec,
tgt compile=�¤�?�ê|"
?È)¤ejtag debug ppÚejtag debug usb
ejtag debug pp´^3¿�>C
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ejtag debug usb´^usb>C

�X?Èbin8¹e�§S:
bin8¹e�SN´�
�§S^5�flash,md5sum�.
bin8¹e�§S�±?È¤elf32½öelf64�ª�"

1 cd bin

2 make CROSS_COMPILE=mipsel -linux - test.elf

3 make CROSS_COMPILE=mipsel -linux - test.bin

4 make CROSS_COMPILE=mipsel -linux - test.elf64

5 make CROSS_COMPILE=mipsel -linux - test.bin64

test.bin´abi o32,test.bin64´abi n64.

2.2 $1�{
I��?^r��

sudo ./ejtag_debug_usb

��©�´ejtag.cfg

§S¬gÄ�m./ejtag.cfg¿�1p¡�SN"

2.3 ejtag-debugëê
./ejtag_debug_usb [-dlStch] [-e cmd] [-T n]

-d: verbose on,show debug messags

-e ’cmd’: run cmd

-l: do not use read line

-S: log disassemble info

-s: run cmdserver

-t: disable timer

-T n: set timer n ms

-c: do not load cfg file

-h: show this help

2.4 ejtag-debug�·-
ejtag-debugdéõ�·-|¤§|±¶igÄÖà"31Ä\#L«5º"

• h [cmd] �w�Ï

• setconfig [configname] [value]
­����:
helpaddr: �Ï/�§�Ï§S�1�/�§/�AT��ddr,cache/uncacheÑ
�±put,get,callbin,call�·-¬ò�Ï§Skþ1�helpaddrþ§,��
1helpaddr
usb ejtag.put speed: ��usbþD�Ý§16bit,���ú
putelf.uncached: ��putelf�uncached,13putcMcache,2ØMcache.
core.cpucount : ��cpuê8
core.cpuno : ���cNÁ�cpuÒ
core.cpuwidth : ��cpu�êâ°Ý
�ké���^setconfig·-�±�Ñ5
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• set [regname|regno] [value] Ö�M�ì

1 set ÖÑ¤kM�ì

2 set pc Öpc

3 set at Öat

4 set pc 0xffffffffbfc00000

5 #���ê�´pc0xffffffffbfc00000

• setenv [envname] [value] ���¸Cþ

• d1-d8,d1q-d8q,m1-m8 1-8i!dump/modify�¿g§¢y��ÿ´¼ê
��,äNõUkk?1ÀJ§%@´ÖS�"�'�·-kmems,cp0s,regs,jtagregs,spiroms

• mems:select access mem

• cp0s:select access cp0
Öcp0 config1:

1 cp0s 1

2 d8 16 1

• source file ^S�1file¥�·-§XJ·-�£�ØÊ��1�¡�·-

• Source fileÚsource���fork��?§5�1

• loop count cmd args.. Ì��1countdcmd args...

• echo args �<args

• echo on £w«�1�·-

• echo off Ø£w�1�·-

• verbose [on|off|fdno] �m½'4debugNÁ§½��fd¥"
e¡·-¢y�<Ñejtagþ�1�®?�è

1 timer 0

2 verbose on

3 setconfig log.level 15

4 setconfug log.disas 1

• waitreg reg data ��ejtag reg�data

• waitfacc [startaddr] [endaddr]��cpu�¯dmseg�/�3startaddr-endaddrm

½ö�0xff200200

• goback [addr] a�dmseg addr

• run binfile $1bin©�§Xrun gzrom.bin

• msleep n ��n ms

• shell cmd �1shell·-§½öN^��§S

• timer n nmsu��gejtagG�,n==0��ÿØu�
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• b addr,��^�ä:§3addrþ�\sdbbp

• unb addr íØ^�ä:,¡E�5��-

• hb addr [ibm] �3M�ä:,ibm�1� Ø'�/�

• unhb addr íØM�ä:

• süÚ�1

• uns��üÚ�1

• cont òÑejtag�ª§UY�1

• cpu cpuno ��cpu�cpuno

• map filemame start [size] N�©��dmseg start���size

• unmap filemame start [size]��N�©��dmseg start���size§dmsegS
N��©�¥

• memset/fmemset/smemset addr value size 3?nìþ$1memset

• memcpy/fmemcpy/smemcpy saddr dassr size 3?nìþ$1memcpy

• put/fput/sput file address ,þD©���fþ,�'���usb ejtag.put speed,put.pack size,put.md5sum

• get/fget/sget filename address size,l�fþe1©�,�'��get.pack size

• putelf/fputelf/sputelf elffile, þDelf©�

• initrd initrdfile ,��initrd

• karg ”kernel args” ,��S�ëê

• disas address [count] ,�®?

• callbin/fcallbin/scallbin binfile [arg0 arg1 ...],�1bin©�

• call/fcall/scall address [arg0 arg1 ...],N^¼ê

• erase ÎØO�flash�¡

• erase area start end sectorsize ÎØÜ©flash�¡

• program ramaddr flashaddr size flash?§
ù
·-^5��flash§¦^�{Xe:(±�O�^callbin��N^c�
ó5��flash)

1 setconfig flash.type st25vf080

2 erase_area 0 0x7ffff 0x10000

3 program 0x81000000 0 0x70000

• server [port] éÄ·-server,,	��ejtag-debug§S�±ÏL�äu·
-L5�1,%@à��8880

• shell program [args] éÄ·-serverÓ�§$1shell·-program
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• gdbserver [port] éÄgdbserver,�±�§gdb remoteó�NÁ,%@à�
�50010

• gdb elffile ��·-$1scripts/gdb.sh,¢y��éÄgdbserver,c�$
1gdb5NÁelffile

• expr [expression|#regname]
expr·-�1{ü�+-*/\Ú?�=�§l��mO�§|±)Ò.
exprUÖM�ìSN§Ì��
�BNÁ^�

• newcmd cmdname oldcmd note,O\��#�·-

• cache op addr size ucache opladdr�addr+size

• cacheflush addr size Mcache¦�S�Úcache��§�âcache��MicacheÚdcache½
ö�?cache

• cache config perl��Öcpu�pridÚconfigM�ì5��cacheëê§cache§cacheflush¬
^�ù
ëê

• selectcore coreno 9�3bÀJNÁ�cpu,0xf´8�cpuGå5

2.4.1 callbin�¢y

callbinN^�bin©�´pic �Ã'�è§ÏLgotã?1­½ "c�ó�\
�¼ê´mymain§callbin�ëê����mymain�ëê"XJëê´iÎG

Kcallbin¬òiÎG/����S�p¡§¿òS�/���ëê"callbin¥
�¹��tinyc�c¥,¢yprintf,S�§iÎGö��"

¢ymemset�bin§Stest.c

1 int mymain(char *buf ,int len)

2 {

3 printf("this is a test\n");

4 memset(buf ,c,len);

5 return 0;

6 }

?È:

1 make CROSS_COMPILE=mipsel -linux - test.bin

N^:

1 callbin bin/test.bin 0xa0000000 0x12

%@�<´ÏLejtag�<�pcÅà§XJ��<�G�§�±½Âputchar¼
ê:

¢ymemset�bin§Stest.c

1 int putchar(c)

2 {

3 *( volatile char *)0xb4000000=c;

4 }
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5 int mymain(char *buf ,int len)

6 {

7 printf("this is a test\n");

8 memset(buf ,c,len);

9 return 0;

10 }

callbin�l½ Úclear bss3start.SÚstart64.S¥��"got section��´¼ê
�/�§�^�c��¢S/�?�¼ê�/�Úgp��§,�âU�(�
1"?È��ÿ�å©/�´0§$1��ÿ�å©/�´helpaddr"callbin

è ulib/callbin.c¥"

2.5 ejtag-debug����ó
2.5.1 source·-

• ejtag-debug�source fileÚSource file·-�±file©�p¡�·-�g�

1.

• loop·-�±¢y{ü��½Ì�

• expr·-�±�{üO�ÚM�ì���ëê

1 d4 ‘0xbfc00000 +0x10 ‘ 10

2 loop 10 d4 0xbfc00000 10

2.5.2 	Üperl��

�5�3SÜ��8¤�«���ó§Xawk§��5uy'�æ�"Ïdæ

^
shell·-�{5¢y���ó"�busybox�n�Øõ. Ï�ejtag-debugf
éÄ��ÿ��m���Ð©z§XJ�1��·-�m'4�H��¬5U
é�"ùpæ^server,clint��{5)û"��1���ócyéÄserver,¬
�mà�88805�Â·-"3,��ªà�ù�$1

1 ejtag -debug set

K¬telnet 8880§Ñ\·-§�<ÑÑ�­½���ä"þ¡�L§�±{z
¤1�shell·-

1 shell ejtag -debug set

2 shell perl scipts/test.pl

perl��©Û
scripts/io.pm´ò·-µC¤perl�¼ê

• inbÒ´N^d1q

• outbÒ´N^m1

• inb/inh/inw/inq

• outb/outh/outw/outq

• do cmd�1·-,��ÑÑ�ªà
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• do cmd1�1·-,(J�£

����perl��test.pl�¯ejtag§�����perl§S§c¡�¹

1 #!/usr/bin/perl

2 use bignum;

3 push @INC ,qq(./ scripts);

4 require qq(io.pm);

�¡Ò�±N^inb/outb/do cmd�¼ê�¯ejtag
"N^��ÿ§$1:

1 shell perl scipts/test.pl

test.pl

1 #!/usr/bin/perl

2 use bignum;

3 push @INC ,qq(./ scripts);

4 require qq(io.pm);

5 outb(0 xffffffffbfe001e3 ,0x80);

6 outb(0 xffffffffbfe001e0 ,0xd);

7 outb(0 xffffffffbfe001e3 ,0x3);

8 printf "value is %x",inb(0 xffffffffbfe001e3);

9 do_cmd("cont");

2.6 ejtagÚgdb

�
¢yÏLÏLgdb|^ejtag5NÁ§S,ejtag-debug¥O\
gdbserver·
-§�±���1gdb·-§SÜN^gdbserver

2.6.1 gdb remote�Æ

$1info gdb·-�±���&�gdb remoteIO"

1 * Remote Protocol :: GDB Remote

Serial Protocol

2 * Packets:

$1gdb?1NÁ��ÿ§�±�mremoteNÁõU§U
�<Ñremote packet�
SN

1 gdb) set debug remote -1

2.6.2 gdbserver�¢y

• �mtcpà�50010,��¤�{l�ª,��à�þ�êâ

• )Ûpacket,�âpacketSN?1S�Ö�§��ä:�

• �ÎejtagG�,XLl�~G�?\ejtagG�§ux&Ò�gdbà
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2.6.3 gdbserver�¦^

$1gdb·-:

1 cpu0 -gdb /mnt/sdd3/work/3 afirewall/linux -loongson -

release/vmlinux

2 + EJTAGEXE =/mnt/sdd2/work/bioscfg/ejtag_debug_pp

3 ++ /mnt/sdd2/work/bioscfg/ejtag_debug_pp setconfig

core.abisize

4 + abisize =00000040

5 + /mnt/sdd2/work/bioscfg/ejtag_debug_pp gdbserver

50010 1

6 ++ mktemp /tmp/gdbXXX

7 + tmpfile =/tmp/gdbDeq

8 + ’[’ 00000040 = 00000040 ’]’

9 + echo ’set mips abi n64 ’

10 + echo ’target remote :50010 ’

11 + mipsel -gdb -q -x /tmp/gdbDeq /mnt/sdd3/work/3

afirewall/linux -loongson -release/vmlinux

12 (no debugging symbols found)

13 [New Thread 1]

14 0xffffffff802053d4 in cpu_idle ()

15 (gdb) info threads

16 [New Thread 2]

17 [New Thread 3]

18 [New Thread 4]

19 4 Thread 4 0xffffffff80205414 in cpu_idle ()

20 3 Thread 3 0xffffffff802053d4 in cpu_idle ()

21 2 Thread 2 0xffffffff80205414 in cpu_idle ()

22 * 1 Thread 1 0xffffffff802053d4 in cpu_idle ()

• �±|^gdb�monitor·-lgdbà3ejtag-debugþ�1·-

1 gdb)monitor setconfig

2 gdb)monitor d1 0xffffffffbfc00000 10

• z�?nì´���§§info threads�Ñ?nì&E

• detach ämgdb remoteë�

• 8céuõcpu§?\gdb��ÿ�Ê��c�cpu,info threads¬Ê�¤

k�cpu"

• b,hb,watch,rwatch,awatch���ä:
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3 ejtagM�

3.1 ¿�>C
�¯¿��±��Ö�pc�io/�§½ö�m¿���/dev/parport0,ÏLioctl5
�¯à�"
¿��pin2-pin9éAêâ0-7§��ÑÑ§11,13,15�±��Ñ\"

ü�configÚ¿���k':

pp.pins : 0x00421730:pp pins {23..0}={rst,tclk,tms,tdo,tdi,trst}: 0x401763,0x421730

pp.ppdev : 0x00000000:pp use /dev/parport0

3.2 usb>C
• usb>C�):ezusb�¡,FPGA

• FPGASÜk��mips?nìÚ���¤�gejtagM�ì�¯�G�
Å,��¦^4096�fifo.

• mips?nì´o���mips789 http://opencores.org/project,mips789

• usbæ^bulkDÑ

• Ø
¢yéejtag�tapM�ì�¯	§�éþ1Úe1�
AO�`z,�
Ý�±��1MB/s"
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