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O0000000D0ODO)JTAG DEVICE(chaining multiple targets)

1.0000

In order to chain targets, the devices must support the following:

BYPASS register.

The IDCODE instruction must immediately follow a reset of the Test Access Port (TAP).
Bit 0 of ID Code must be 1.

In CAPTURE-IR state, the fixed value 1 must be loaded into the IR,

2. Ulink2

000000 0jtag chain deviced O, 00 0 O KeilO O
https://developer.arm.com/documentation/101455/0100/Using-ULINK2/Chaining-Multiple-Targets

The results of this scan are displayed in the JTAG Device Chain section of the ARM Target Driver Setup
dialog (Project — Options for Target — Debug — Settings).

Linker Debug | Lifties |

|LILINK ARM Debugger v| Settings

. =0 .F. =
Signum Systems JTAGjet
JLINK / J-TRACE
- Load {\ | INK Pro ARM Debuager

Initializatio
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https://developer.arm.com/documentation/101455/0100/Using-ULINK2/Chaining-Multiple-Targets
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ARM Target Driver Setup @
ULINK USB - JTAG Adapter JTAG Device Chain
Serial No: |. 122 12 | DCODE Device Name IR len

TDO | ® 04F1FOFOF  ARM7TDMI-S Core 4

ULINK Version: |LILINKZ J
Devi L TOI
evice Family: |ARM

Firmware Version: |- .. 22 {* futomatic Detection |
" Manual Configuration |
Max JTAG Clock: |200kHz -
[ UsenTRST | | |
arkeCptions Download Options Misc Options
v Cache Code v Verfy Code Download ¥ Use Reset at Startup
v Cache Memany | Download to Flash

T

JTAG Device Chain

IDCODE Device Name IF; len Move
TDO | O 0«4FIFOFOF  ARM7PTOMIS Core 4 Up
® 0:4FIFOF2F  ARM7TDMI-S Care 4
TDI
£ Automatic Detection ID CODE: |O0x4F1FOF2F

f¢ Manual Configuration Device Mame: |.-'1‘-.F|MF"TDMI-S Core

Add | Delete| Llpu:late| IR ler: |47

ARM JTAG
Connector

e @ = Ch

3. Ulink Pro

https://developer.arm.com/documentation/101416/0100/Using-ULINKpro/Chaining-Multiple-Targets?la
ng=en
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https://developer.arm.com/documentation/101416/0100/Using-ULINKpro/Chaining-Multiple-Targets?lang=en
https://developer.arm.com/documentation/101416/0100/Using-ULINKpro/Chaining-Multiple-Targets?lang=en
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Linker Debug | Lkilities I
& Use: |ULINK Pro ARM Debugger | |/
¥ Load Application at Startup ¥ Run to maing)
Initialization File:
| J Edit. |
ARM Tar i u (3w
_ULINK USB - JTAG Adapter Gm
SeralNo: [ =" B TTDCODE | Device Name | IRlen | Move

ULINK Version: IULINI{pm

Device Famiby: [ARM

Fimmware Version: I"u":.:
Mz JTAG Clock: I'II'H'IH: TI

TDO | (8 Bx4F1FOFOF  ARMTTDMI-S Core 4

TDI

{* Automatic Detection D CODE: |

" Manual Configuration Dievice Mame: |

 UsenTRST tdd || Delete | Update|  IRler |
e —
(— Debug N
ey ptions — Download Options ————————————— Misc Options
¥ Cache Code [~ Verify Code Download ¥ Use Reset at Startup
[~ Cache Memory [~ Download to Flash
ok | Ccancel | Help
—JTAG Device Chain
IDCODE | Device Name | IRlen | Move
TDO |(® :3BADD4T7  ARM CoreSight JTAG-DP 4 Up |
O O=4F1FOFOF  ARMZTDMI-S Core 4
TOI DI:IWI"Il
€ Automatic D etection ID CODE: I

€ Manual Configuration

tdd || Delete | | Update |

Device Mame; I

IR len: I

ARM JTAG
Connector
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4. Ulink Plus
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Debug |Tra|:e I Flash annluadl Pack I

[ ULINKplus - JTAG/SW Adaptel— (- SW Device —]

Serial No: IFW,' ;I IDCODE | Device Name | howve
SWDIO | (& 0x6BA02477  ARM CoreSight SW-DP U
Fimnware Version: IZ.ﬂ'.'H e _|:||
¥ 5wl Port: |5w -] M

Max Clock: I'I':]f-"IHz "I ' Automatic Detection |0 CODE: I

£ Manual Configuration Device Name: |

tdd | Delete | Update | A

— Debug
Connect & Reset Options J —Cache Options —) |- Download Options ——

Connect: INurm.aI vI Reset: IS‘TSHESETHEG;I ¥ Cache Code ™ Verfy Code Download
[V Beset sfter Comnect ¥ Cache Memory [T Download to Flash

[T Log Debug Accessez [~ Stop after Reset

| QK I Cancel | Help |

5. TRACE32

app_jtag_interface.pdf O 230

O00O00OOOQTRACE320 0 O O SYStem.DETECTDAPO O DAPO OO JROMOO O OOOOOOOCODOO
gobogobboooboooonoo

O0000DO00oO0bObO0bOooo0oboboOobOoooOooDbAPOROMODOOOODAPOOODODOO
O[0SYStem.DETECTDAPOD OO OODODOOOODOODO

0 0O O O SYStem.CONFIG.DAIRPRE[JSYStem.CONFIG.DAIRPOST[]SYStem.CONFIG.DADRPRE
0 SYStem.CONFIG.DADRPOSTO O OO OODOODOOOODOOOOJTAGH O D OO ODAP[

OoDoooOooooooOoOOoOoODOOOODDOSYStem. DETECT.SHOWChainQD OO0 O0O0O0O0O0O00O
ooobOoboooboobobooo/obo


http://vmcc.vicp.net:9090/wiki/lib/exe/fetch.php?media=edastudy:app_jtag_interface.pdf
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| 2 refresh || 22 SYStem || debug port || pre / post |
Device Name

Set PRE / POST for...

fiii cPu

CHIP

&2 View PRE / POST settings
2% Clear all PRE / POST settings

O O [SYStem.DETECT.DAPO ODAPQODODOOOOOOOOO/OO0O0O0O0O0O

6. JLINK

https://kb.segger.com/UM08001 J-Link / J-Trace_User Guide#Determining_values for_scan_chain_con
figuration

https://www.segger.com/products/debug-probes/j-link/?mtm_campaign=kb&mtm_kwd=jlink

J-Link / J-Trace can handle multiple devices in the scan chain. This applies to hardware where multiple
chips are connected to the same JTAG connector. As can be seen in the following figure, the TCK and
TMS lines of all JTAG device are connected, while the TDI and TDO lines form a bus.

¥ Options for Target "MEBIVS

Dewice | Target | Chatpat | Lizting | User | Cf0H+ | han | Lipker Dobug ]Ut:l:i.ht: |

Sethrnigs | @ Use | CommeMA SLINKA-Troce Setirgs |

W Load Apphoshon & Starhip i Flun o mainl}

T ze Senudaion
[ Limit Speed o Red-Tme

[v Load Spplication 8l Shatup [ Flum b )

CRU DLL: P armeter

Iniliclizasion File: Iniakzation Fie
Flestors Debug Sesson Satmgs Rezioe Dabug Sesson Seting:
v EBmakponts W Toobox [v Braakponts W Toobeox
b iatch windows & Pelonmiance dnslpes [ wiateh Windows
 Memory Disglay ¥ Memay Diplay

D DLL Parareter

|aam{|:'r-13.nLL |

Dhaslog DL Farameter

1'5m=|r-1|:u3 bLL ]

Disog DLL: Farameler,

TAAMETM DLL |-pETM32F107C

|T.|T-F|HE_-TH.DLL |-p5rmmn?'.r|:

Cancel I I Defaults I I [37F &



https://kb.segger.com/UM08001_J-Link_/_J-Trace_User_Guide#Determining_values_for_scan_chain_configuration
https://kb.segger.com/UM08001_J-Link_/_J-Trace_User_Guide#Determining_values_for_scan_chain_configuration
https://www.segger.com/products/debug-probes/j-link/?mtm_campaign=kb&mtm_kwd=jlink
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Cortex JLink/JTrace Target Driwer Setup

Debug | Traca | Flash Dewrdoad
Lk # 0T race Adapter dTAG Device Chan
5M:|95995394  w| USER(D -| IDEOGE [iawice Hame 1R e
Device: | Jink AR TOD | (@ (I0A00477  ARM ComSgh JTAGDP 4
Hw' [ waon dl: [ V456 B 006414047 Unknovn JTAG davice ]
ARl e N S ¥ £ W
Fiwf ,[J-L-nk AFM V8 compded Jul 1 )
o — LA !
JTAG =] |5z - £ [l
: i 8
EEBIH [¥—auto Cke | |
— Hstig
Correct & Fezel Option: Cachs Opboris Dowinioad Optichs
Fleset |Namal ~ & Cache Code Mol Code Diownioad
¥ RBetsl gler Carmast v Ihﬂ?l‘.ﬂ-‘.rmr:.' Diaverikusd mﬂﬂh
Irealace TCRAP Misc
i . MNebgorh Sefbngs
* UsB TCRAF
IP-Addess Patfhun g Adodeteat|  lLinkirfo |
Scan | i' | I : _
_— g | JLirk Cired
State =ack
O | Cuncel
Specification Max supported value
Number of devices in chain|32
Total IR length 255

One or more of these devices can be CPU cores; the other devices can be of any other type but need
to comply with the JTAG standard.

Sample configurations

Device 0 Chip(IR len)|Device 1 Chip(IR len)|Device 2 Chip(IR len)|Position|IR len
ARM(4) - - 0 0
ARM(4) Xilinx(8) - 0 0
Xilinx(8) ARM(4) - 1 8
Xilinx(8) Xilinx(8) ARM(4) 2 16
ARM(4) Xilinx(8) ARM(4) 0 0
ARM(4) Xilinx(8) ARM(4) 2 12
Xilinx(8) ARM(4) Xilinx(8) 1 8

//

// JTAG chain: TDI -> TAP#3 -> TAP#2 -> TAP#1 -> TAP#0
// TAP#3 (ARM DAP): IRLen = 4-bit

// TAP#2 (RISC-V): 1IRLen = 5-bit
// TAP#1 (RISC-V): IRLen = 5-bit
// TAP#0 (custom): IRLen = 7-bit
//

Connect to TAP#1 (RISC-V):
JTAGConf 7 1 // IRPre = 7, DRPre =1

Connect to TAP#2 (RISC-V):
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JTAGConf 12 2 // IRPre =7 + 5, DRPre =1 + 1

KEIL JLINK Chain Devices

https://developer.arm.com/documentation/101453/0100/Use-)-Link-J-Trace/Chain-Devices

JTAG Device Chain

IDCODE Device Name IR len
TDO | (& &x3BADD4T7  ARM CoreSight JTAG-DP 4 J
O Ox4FIFOFOF  ARM7TDMIS Care 5
TDI J
o |
= |
| | |

Connect the control signals in parallel (TMS and TCLK)
Connect the data signals in series to form a bus (TDO to TDI).
A maximum of 8 chained devices are supported.

o1 Devicel 7toop— it Device 0 Took

w w b
SEE 5z¢
*dlj. +nT
525
| 4D " F TOO|g—— |



https://developer.arm.com/documentation/101453/0100/Use-J-Link-J-Trace/Chain-Devices
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