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Introduction

This guide help user to setup LoRa DK JTAG interface in HW and SW.

1.LoRa Developer Kit (DK) JTAG Interface

Intel Qurak C1000 Developer Kit uses “FTDI USB to JTAG” connect to JTAG interface of C1000. And Intel
System Studio for Microcontrollers (ISSM) use OpenOCD JTAG to programming and debugging. So, if want
use another USB to JTAG device with ISSM, user need configure “openocd configure file” to setup a new
USB to JTAG interface. ISSM default setting is FTDI. In this section, use a JLink to replace FTDI.

1.1. Prerequisites

Host machine:
PC running Microsoft Windows 7 or later with an available USB port.
Hardware :
(1). An LoRa DK.
(2). SEGGER Debug Probes - JLink device.

Software :
(1). Intel IDE : Intel System Studio for Microcontrollers.
(2). Zadig : USB driver tool
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1.2. Setup JLink Steps

Step 1: Connect the LoRa DK to host PC.

Intel Quark C1000 support JATG interface for programming and debugging. The JTAG interface of LoRa DK is

on the top left and right (block pin headers), list as below figure. Connect JTAG interface to those pins.

Board No.
::‘riNe: Functions Intel LoRa

1 AVDD VCC_IO

2 DEC2 -

3 GND GND

4 GND GND

5 VoD VSYS

-] SWDIO

7 SWDCLK -

8 GND GND

9 PO_27 =

10 PO_26 -

11 PO_18 AP_UART[0]_RXD_ADC[18]
12 PO_15 AP_UART[0]_TXD_GPIO[21]
12 PO_14 AP_I2C[0]_SS_SDA

14 PO_123 AP_|12C[0]_SS_SCL

15 PO_09 AP_GPIO_SS[2]_ADC[10]
16 FO_08 AP_GPIO_AON[0]

17 PO_07 AP_GPIO[0]_ADCI0]

18 FO_08 AP_GPIO[24]_SPI[0]_M_CS[0]
19 PO_05 AP_GPIO[22]_SPI[0]_M_MOCSI
20 PO_04 AP_GPIO[22]_SPI[0]_M_MISC
21 F0_03 AP_I2C[1] SS_SDA
22 PO_02 AP_|12C[1]_SS_SCL

23 PO_01 AP_GPIO[21]_SPI[0]_M_SCK
24 FO_00 AP_GPIO_SS[23]_ADC[11]
25 FO_22 AP_GPIO_SS[10]_PWM[0]
26 PO_22 AP_GPIO_SS[11]_PWM[1]
27 PO_24 AP_GPIO_SS[12]_PWM[2]
28 PO_25 AP_GPIO_SS[13]_PWM[3]
29 P0_28 |AP_GPIO_SS[0]_ADC[8] UART[1]_CTS
20 P0_29 |AP_GPIO_SS[1] Al UART[1] RTS
31 P0_20 |AP_GPIO_SS[8]_ADC[18]_UART[1]_TXO
22 P0_21 |AP_GPIO_SS[2]_ADC[17]_UART[1]_RXQ
23 PO_21 AP_SPI[0]_SS_MISO

24 PO_20 AP_SPI[0]_SS_MOSI

35 PO_19 AP_SPI[0]_SS_SCK

28 PO_18 AP_SFPI[0]_SS_CS|[0]

37 PO_17 AP_GPIO[1]_ADC[1]

28 PO_12 AP_GPIO_SS[4]_ADC[12]
29 PO_11 AP_GPIO_AON[1]

40 FO_10 AP_GPIO_AON[2]

AP_RESET N
GND
VSYS

*Debug port
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*Inter Quark C1000 use UART(1) as debug port. When user use “QM_PRINT” function, the output will at
UART(1).
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Step 2: Setup JLink USB driver

After stepl, host PC should be install JLink usb driver, but this driver can’t use with ISSM. We need change it
via Zadig tool. And configure “openocd configure file”.

(Step 2-1) Changing the USB driver

To use the J-Link as a debug adapter for OpenQCD, at first the USB driver needs to be changed from the J-

Link driver to WinUSB. This can be easily done by using the tool Zadig (http://zadig.akeo.ie/). Chose the J-
Link from the device list, select "WinUSB" as driver and then click "Install Driver" to install the WinUSB

driver.
Ed Zadig E=EE=
Device Options Help
| 3-ink v | [ dit
Driver  (NONE) WinUSB (v6.1.7600.16385) = More Information
WinUSB (libusb)
USBID 1366 0101 libusb-win32
. Install Driver v libusbK
we = X WinUSB (Microsoft)
1 device found. Zadig 2.2.68

If the J-Link's USB driver is already installed, it will not be shown in the device list by default. You need to
enable "List All Devices" in the Options menu, then it will show up.
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£ Zadig o] @ =
Device I Options | Help

List All Devices
v Ignore Hubs or Composite Parents '] Edit
v Create a Catalog File
Driver /' Sign Catalog & Install Aut ted Certificat 2 o I"nforma: i
Sign Catalog & Install Autogenerated Certificate i~ Welse Bhush
USB Il Advanced Mode libusb-win32
. libusbK
Vi » y_
WwCID e WinUSB (Microsoft)

0 devices found. Zadig 2.2.689

(Step 2-2)Configure OpenOCD

Once the USB driver is changed (maybe a reboot is required), the J-Link can be used as a debug adapter for
OpenOCD. User need configure “openocd configure file” which locate in $(ISSM install
directory)/ISSM_2016.1.0xx/tools/debugger/openocd/scripts/board. And the file name is
“quark_se_onboard.cfg”. We use Jlink to replace FTDI. It need switch interface to Jlink. Add new line
[ interface jlink ], and mark all ftdi setting like below :

<quark_se_onboard.cfg>

## Onboard FT2232D Configuration
interface jlink

#interface ftdi

#ftdi_vid_pid 0x0403 0x6010
#ftdi_channel 0

#ftdi_layout_init Ox0110 Oxffff
#ftdi_layout_signal nTRST -data 0x0100

source [find target/quark_se.cfg]

# default frequency but this can be adjusted at runtime
adapter_khz 1000

reset_config trst_only

# need a delay before the initial discovery scan can succeed
jtag_ntrst_delay 300

tcl_port 4226
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(Step 2-3)Testing with Update target ROM

Note: Updating the boot ROM only needs to be performed once. Check with your lab
instructor to determine if this step has already been done for your board

From the Project menu select the [Update Microcontroller ROM...] menu item.
' Debug - Intel System Studio for Microcontrollers
File Edit Navigate Search Project Run Window Help

&

¥ Intel System Studio for | Open Project
Close Project

w  Build All Ctrl+B
Build Project

* Getting Started

for D2000 and C1000 Developer

a 1 .Update ROM image or Build Working Set >
You should only need to Clean

1. From the toolbar men

Build Automatically

2. In the new dialog, selt -
. Boars: selectye ¢ Update Microcontroller ROM...

- Project Type: Ql Properties

The Update Microcontroller ROM dialog box will appear. Make sure the Board is the Intel®
Quark™ SE C1000 Developer Board, and the Project type is QMSI 1.1. Select [Custom configuration] check
box , check OpenOCD configuration file path is correct. Click the Update button

to re-flash the microcontroller’s ROM.
' Intel ISSM - Update Microcontroller ROM X

Click the Update button to start the process.

& This procedure will flash the ROM image to the selected Microcontroller.
Please check that the board is properly connected and do not unplug or power it off until the procedure has been completed.

Board

Intel® Quark™ SE C1000 Developer Board v
Project type
QMSI 1.1 v

ROM Path: [C:\InteISWTooIs\ISSM_201 6.1.067\firmware\bsp\1.1\soc\quark_se\rom\quark_se_rom.bin ‘ Browse

OpenOCD: ‘ -f scripts/board/quark_se_onboard.cfg ‘

Close

If new configuration workable, the status bar will show “Flashing ROM ...”, else it will pop-up an error
message window.
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' Intel ISSM - Update Microcontroller ROM

Click the Update button to start the process.

& This procedure will flash the ROM image to the selected Microcontroller.

Please check that the board is properly connected and do not unplug or power it off until the procedure has been completed.
Board

Intel® Quark™ SE C1000 Developer Board

Project type
QMSI 1.1

Custom configuration

ROM Path: C\IntelSWTools\ISSM_2016.1.067\firmware\bsp\1.1\soc\quark_se\rom\quark_se_rom.bin

Browse
OpenOCD: | -f scripts/board/quark_se_onboard.cfg

Flashing ROM...

Update Close
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