JTAG communication with ZYNQ 7000
based target
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1. OPENOCD ARM JTAG DEBUGGER

1.1 Required hardware

- EMC2-DP,

- Trenz SoM module based on Zyng 7000 FPGA

- Olimex OpenOCD ARM JTAG debugger ARM-USB-OCD-H
- J-Link Xilinx adapter

- USB A to B cable

- AXT power supply
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1.2 Windows PC setup.

a. Reboot the PC to “Disable driver signature enforcement”

- Go to “Settings” from the Start menu.

- Select “Update & Security”.

- From the menu on the left select “Recovery”.

- On the right you will see “Advanced start-up”. Click the “Restart now” button. Your
PC will ask you to “Please wait”.

- In the next menu, select “Troubleshoot”, then select “Advanced options”.

- Select “Start-up Settings”.

- This next page tells you the options you will have when you press the “Restart”
button. Press the “Restart” button.

- Now your PC will restart.

- You will be presented with a menu. As we want to Disable driver signature
enforcement, we need option 7. Press the function key “F7”.

- Windows will now boot.

b. Installing drivers.

When ARM-USB-OCD-H debugger is connected to your PC using USB cable in “Device
manager” you see following:

4 l;. Other devices
. [l Olimex OpenOCD JTAG ARM-USB-OCD-H
. [Jn Olimex OpenOCD JTAG ARM-USB-OCD-H

Easiest way to install driver is to use program Zadig which can be found here:

https://zadig.akeo.ie/downloads/zadig-2.3.exe

2] Zadig - o IES
Device Options Help

Olimex OpenOCD JTAG ARM-USB-OCD-H (Interface 0) v | [JEdit

Driver | (NONE) =) | WinUSB (v6.1.7600.16385) | = HMore Information

‘ WinUSB (libusb
USBID | 158A | 0028 | 00 T libusb-win32
> Install Driver v libusbK
wcm = | X [ WinUSB (Microsoft)

2 devices found.

Install WinUSB driver for each interface.
If installation is successful in “Device manager” you should see:

v ’ Universal Serial Bus devices
i Olimex OpenOCD JTAG ARM-USB-OCD-H
i Olimex OpenOCD JTAG ARM-USB-OCD-H


https://zadig.akeo.ie/downloads/zadig-2.3.exe

c. Olimex Software
- Olimex debugger ARM-USB-OCD-H software for Windows can be found here:

https://www.olimex.com/Products/ ARM/JTAG/ resources/OpenOCD-OLIMEX-
WINDOWS.zip

Extract the zip file and go to Readme.txt file

At line 49 there is example to establish simple connection using different hardware option.
“openocd.exe -f ./interface/ftdi/olimex-arm-usb-ocd-h.cfg -f ./target/stm32f1x.cfg”

In our case target configuration file is:

...openocd-0.9.0-rc1\scripts\target\zynq_7000.cfg

And debugger configuration file:
...openocd-0.9.0-rc1\scripts\interface\ftdi\olimex-arm-usb-ocd-h.cfg

so our command will look like this:

“openocd.exe -f ..\scripts\interface\ftdi\olimex-arm-usb-ocd-h.cfqg -f
..\scripts\target\zynq_7000.cfg”

Make sure that EMC?-DP is switched ON and J-Link adapter is connecting JP1 on EMC?-DP
with Olimex debugger.

1.3. Run OpenOCD server.

Open in Command Prompt folder “bin” or “bin-x64" if you are using 64 bit OS. Easiest way
to do it is while holding “Shift” button right click on the folder and pick option “Open
Command window here”, then paste above command and press “enter”, after few seconds
you should see:

Command Prompt - openocd.exe -f.\scripts\interface\ftdi\olimex-arm-usb-ocd-h.cfg -f .\scripts\target\zynq_7000.cfg = m] X

ml

transport "jtag". To override use 'transport select <transport>'.
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https://www.olimex.com/Products/ARM/JTAG/_resources/OpenOCD-OLIMEX-WINDOWS.zip
https://www.olimex.com/Products/ARM/JTAG/_resources/OpenOCD-OLIMEX-WINDOWS.zip

1.4. Communicating with the target.
Finally, you can open PuTTY and configure it as follow:
Connection type: Telnet

Host Name (or IP address): 127.0.0.1

Port: 4444
#R PUTTY Configuration ? X
Category
=}- Session Basic options for your PuTTY session
T Log?mg Specify the destination you want to connect to
-J- Teminal
: Host Name {or IP address) Port
Keyboard
Bel [127.00.1 [4444
Features Connection type:
= Window (ORaw @ Telnet ORlogin (OSSH (O Serial
earance
'SDD Load, save or delete a stored session
ehaviour
Translation Saved Sessions
Selection 10""19’(
Colours Default Settings Load
= Connection S —
Data Save
Proxy
Telnet Delete
Rlogin
+- SSH
e Close window on exit:
OAways (ONever (@ Only on clean exit
About Help Open Cancel

And press Open to be connected with the target.

EP 127.0.0.1 - PuTTY - O X

Type “ help” to find more possible commands.

EP 127.00.1 - PuTTY -




More information is available here:

https://www.olimex.com/Products/ARM/JTAG/ resources/Manual TELNET.pdf

http://openocd.org/

2. Xilinx USB JTAG pod.

2.1 Required hardware
- EMC2-DP,
- Trenz SoM module based on Zyng 7000 FPGA

- Xilinx Platform Cable USB Il
- Windows PC with Vivado software installed

- USB A to B cable
- AXT power supply

- \G Jamod
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https://www.olimex.com/Products/ARM/JTAG/_resources/Manual_TELNET.pdf
http://openocd.org/

2.2 PC setup.

When you will connect Xilinx Platform Cable USB Il with your PC using USB cable your
PC should find and install drivers for it automatically. You can check when it’s done in
“Device manager”

v [ Programming cables
& Xilinx USB Cable

2.3 Vivado software.

Connect JP1 on EMC2-DP with Xilinx pod using grey ribbon cable. Turn the power ON for
EMC?2-DP and make sure that LED on the pod does change colour from orange to green.

It indicates correct JTAG voltage on EMC2-DP.

Open Vivado software and pick “ Open Hardware Manager”

V | VADO' Productivity. Multiplied.

Quick Start
E B =
Creatérﬁew Project Open Project Open Example Project
Tasks
VEN (= |
) —! ‘
L |

Manage IP Open Hardware Manager ‘ Xilinx Td Store

Information Center

Documentation and Tutorials Quick Take Videos Release Notes Guide

Choose “Open target” than “Open New Target...”

I Hardware Manager - unconnected
} @ No hardware target is open. Open target

Hardware B Auto Connect

e =E\ E bl H Recent Targets >

“ Open New Target... |

No content




Than “Next”, twice

i‘) Open New Hardware Target X

Open Hardware Target

VIVAD O / This wizard wil guide you through connecting to a hardware target.

To connect to a remote hardware target, provide the host name and IP port of the
remote machine on which the instance of a Vivado Hardware Server is running.

To continue, diick Next.

<Back Next > Cancel

At this stage in “Hardware Devices” window you should have list of devices recognized on
JTAG chain. Pick whichever device you want to program and click “Next” and then “Finish”.

iv‘) Open New Hardware Target X

Select Hardware Target

Select a hardware target from the list of available targets, then set the appropriate JTAG dock (TCK)
frequency. If you do not see the expected devices, decrease the frequency or select a different target.

Hardware Targets

Type Name JTAG Clock Frequency

Xiinx/000013bd00ec01 5000000

Hardware Devices (for unl

n devices, ify the Instruction Register (IR

Name IDCode IR Length

@ arm_dap_0 4BA00477 4
9 xc72030_1 1372093 6

Hardware server: localhost: 3121

Finish Cancel

P8 Open New Hardware Target X

Open Hardware Target Summary
/
\/ | VADO () Hardware Server Settincs:
o Server: localhost: 3121
() Target Settings:

o Target: xilinx_tcf/Xilir x/000013bd00ec01
o Frequency: 6000000

XILINX

ALL PROGRAMMABLE-

To connect to the hardware described above, dick Finish

Cancel




Now you ready to go.

dware Manager - localhost/xiinx_tcf/Xilinx/000013bd00ec0 1
@ There are no debug cores. Program device Refresh device

Hardware _ouwex
QTSE % MH»E
Name Status
= B localhost (1)
=@ e xilinx_tcf/Xilinx/000013bd00ec01 (2)

Hardware Device Properties...

Program Device...
Refresh Device

2%

Add Configuration Memory Device...
Boot from Configuration Memory Device

Hardware Device Properties Program BBR Key...
Z Clear BBR Key...
+ = [H5] t
@ xc72030_1 Program eFUSE Registers...
; Export to Spreadsheet...

Name: xc72030_1
Part: xc72030
1D code: 1372C093
IR length: 6
Status: Not programmed

More information about EMC2-DP can found here:

http://support.tulipp.eu/viewtopic.php?f=5&t=2

http://www.sundance.com/



http://support.tulipp.eu/viewtopic.php?f=5&t=2
http://www.sundance.com/

