My experence of building AMBED server by RaspberryPI

Shu JA3GQJ/XLX595/http://hamradio.dip.jp/index.php

1. Things necessary
Two ThumhDVs
One RaspberryPI3

2. Structure of procedure manual

1)
2)
3)
4)

Change ThumbDV Product Description
Obtain and install FTDI D2XX Drivers
Installation of AMBED server

AMBED server restart procedure

3. Precondition

1)

In this procedure manual, AMBED server platform is RaspberryPI 3.

2) This manual assumes that you are using ThumbDV.

3)

In the description of this procedure manual, "#" is the root login prompt and "$" is the login prompt
of the user ID (eg pi).

4. Change ThumbDV Product Description
1) Devices connected to ambd server via USB are based on USB-3000.

ThumbDV with similar functions can be substituted, but in order to substitute, it is necessary to
change "Product Description" of ThumbDV to "USB - 3000" character string.

2) In order to change "Product Description" of ThumbDV, it is necessary to install "FT Prog" tool on

Windows PC.

3) Obtaining "FT Prog" tool

@ click "FT Prog" at http://www.ftdichip.com/Support/Utilities.htm
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*  Mini Module EEPROM Recovery * ST232-245
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@ Click "clicking here" to download "FT Prog".
® FTDI Utilities X B3 o= o X
— —> O I ‘ ftdichip.com/Suppart/Utilities him#FT_PROG * ‘ = -/: @
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» FT_PROG 3.3.88.402 - EEPROM Programming Utility i

FT_PROG is a free EEPROM programming utility for use with FTDI devices. It is used for modifying EEPROM contents that store the FTDI device descriptors to customize desic
PLEASE NOTE - The use of some of these utilities by an end user may result in a device being rendered useless.
FT_PROG is available for download b clicking here

The full FT_PROG User Guide can be downloaded here.

Please Note: FT_PROG requires the Microsoft NET Framework 4.0 installed on your system to run the application. This can be obtained from the Microsoft Website http://www.
id=178518WT mc_id=MSCOM_EN_US_DLC_DETAILS_121LSUS007956

If your system does not have NET 4.0 installed please download the file from the above link. To install, double click on the dotnetfx.exe and follow the instructions in the wizard.

http://www.ftdichip.com/Support/Utilities/FT Prog v3.6.88.402%20Installer.exe
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4) Installation of "FT Prog" tool
Excute the downloaded "FT_Prog_v3.6.88.402 Installer.exe" and install it.

5) Change of "Product Description”
@ Connect ThumbDV to USB port of Windows PC.
@ Excute the "FT Prog" tool.
@ Press the "F5" key of keyboard to read the DEVICE information.

@ Click "USB String Descriptors" in "Device Tree".

@ FTDi - FT Prog - Device: 0 [Loc ID:0x13] — X
@ EEPROM % FLASH ROM
FILE DEVICES HELP

DM -9r @
Device Tree Property I\/alue
B i’{;b Device: 0 [Loc ID:0x13] Manufacturer: |NW Digital Radio 09/17 |
== FT EEPROM Product Description:
=9 Chip Details |
&= USB Device Descriptor Serial Number Enabled:

@ =9 USH Goriflg Besaipior . Auto Generate Serial
{z=b USB String Descriptors) No-

* @ =P Hardware Specific ) Serial Number: DNO34LLP
Serial Number Prefic DN

< >

Property
Product Description

The product description that will appear in the EEPROM, default
is 'USB <-= Serial Cable’. Product Description + Manufacturer +
Serial Number cannot be more than 44 characters.

Device Output
Device: 0 [Loc ID:0x13] A

Word MSB

0000: 0080 0403 €015 1000 2DS0 0008 0000 2EAQ cies ssaTeeseens

0008: 10CE 12DE 0000 0000 0000 0109 0502 0000 ..cvieeeveneccnns

0010: 0000 0000 0000 QOO0 0000 0000 0000 0000  .s.eeeeneeeeenans

0018: 0000 0000 000C 00O0Q 0000 0000 0000 0000 .eeeveeecnveneas

0020: 0000 0000 0000 0000 0000 0000 0000 0000  .eeeevevevecanas

0028: 0000 0000 0000 0000 0000 0000 0000 0000 ..ieiveveneescans v

Ready |

® "Product Description" shows "ThumbDV".  Change it here.

(® Overwrite "USB String Descriptors" from "ThumbDV" to "USB-3000".

@ Click the icon of the lightning mark (O in the figure below).
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@ FDi-FT Prog - Device: 0 [Loc ID:0x13] — X
@ EEPROM % FLASH ROM
FILE DEVICES HELP
DEE L P m @
Device Tree Property |Value
B % Device: 0 [Loc ID:0x13] Manufacturer: [NW Digital Radio 09/17 I
=] =b FTEEPROM Product Description:
i =p Chip Details ISB-3000 |
=p USB Device Descriptor Serial Number Enabled: [~
=» USB Config Descriptor Auto Generate Serial
& = USB String Descriptors No:
[ =p Hardware Specific Serial Number: DNO34LLP
Serial Number Prefix
< >
Property
Product Description
The product description that will appear in the EEPROM, default
is ‘USB <-= Serial Cable’. Product Descripticn + Manufacturer +
Serial Number cannot be more than 44 characters.

Device Output

Device: 0 [Loc ID:0x13]

Word

0000:
0008:
0010:
0018:

MSB

0080 0403 €015
10CE 12ZDE 0000
0000 0000 0000
0000 0000 0000
0020: 0000 Q000 0000
0028: 0000 0000 0000

1000
0000
0000
000a
0000
0000

2D80 0008
0000 0109
0000 0000
0000 0000
0000 0000
0000 0000

0000
0502
0000
uls]el}
0000
0000

Reacy NN

Click the "Program” button to

write to ThumbDV.

® Program Devices

Device List

Device Overview

[“IDevice: 0 [Loc ID:0x13]

Device: 0 [Loc ID:0x13]

Chip Type: 'FT X Series'

Wendor ID: 0x0403

Product ID: 0x6015

Manufacturer: ‘NW Digital Radio 09/17'

Product Description: USB-3000

Serial Number: DNO34LLP Auto-Generate

| Select All | | Deselect |

{-chle Ports j

[C] Only Program Blank Devices

Erase Close |

||

II Program
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6. Obtain and install FTDI D2XX Drivers
"FTDI D2XX Drivers" must be prepared to recognize ThumbDV connected by USB to RapberryPI.

(D Check the type of "FTDI D 2 XX Drivers" of Raspberry Pl 3.
# lscpu
Architecture:  armv7I
Byte Order:  Little Endian
CPU(s): 4
On-line CPU(s) list: 0-3
Thread(s) per core: 1
Core(s) per socket: 4
Socket(s): 1
Model: 4
Model name: ARMv7 Processor rev 4 (v7l)
The other terms are omitted.
With this command, you can confirm that the type of RaspberryPI 3 is ARMv7 ".

[Reference] http://senyoltw.hatenablog.jp/entry/2016/04/24/043244

@ Get "FTDI D2XX Drivers" and install in advance.
English installation procedure is posted in the following
URL. http://www.ftdichip.com/Drivers/D2XX/Linux/ReadMe-linux.txt

3) Before starting work(Important)
It will not work unless ThumbDV is reset.

So just after rebooting without loading ThumbDV in RaspberryPI 3 you will start installing FTDI D2XX
Drivers below.

4) Using the browser of RaspberryPI, download FTDI D2XX Drivers.
@ Using the browser of RaspberryPl, download FTDI D2XX Drivers.
http://www.ftdichip.com/Drivers/D2XX.htm

@ select the following from the table of "Currently Supported D2XX Drivers".
Operating System : Linux

Processor Architecture : ARM

@ Click "1.4.6 ARMv7 hard-float" to download it.
Download file name : [libftd2xx-arm-v7-hf-1.4.6.t9z |

[Reference] “Install FTDI Drivers in Raspai"
http://android.ohwada.jp/archives/6253
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D2XX Direct Drivers

C  ® www.tdichip.com/C D2XX.ht B o
EJ9IV-Y @ Google 8 H3iE X #EB IwhoistEiigsR] #° ZEEFeyr [) estafling B zok0FIv-o

D2XX drivers allow direct access to the USB device through a DLL. Application software can access the USB device through a series of DLL function calls. The functions available are
listed in the D2XX Programmer's Guide document which is available from the Documents section of this site.

Programming examples using the D2XX drivers and DLL can be found in the Projects section of this site

This software is provided by Future Technology Devices International Limited "*as is” and any express o implied warranties, including, but not limited to, the implied warranties of merchantability
and fitness for a particular purpose are disclaimed. In no event shal future technology devices intermational limited be liable for any direct, indiract, incidental, special, exemplary, or
consequential damages (including, but not fimited to, procurement of substitute goods or services; loss of use, data, or profits: or business interruption) however caused and on any theory of
liability, whether in contract, strict iability, or tort (including negligence or othervise) arising in any way out of the use of this software, even if advised of the possibility of such damage.

[Googe Gustom Search] FTD! divers may be used only in conjunction with products based on FTDI parts

FTDI drivers may be distributed in any form as long as ficanse information is not modified

If a custom vendor ID andior product ID or description string are used, it s the responsibity of the product manufacturer to maintain any changes and subsequent WHCK re-certification as a
result of making these changes

For more detail on FTDI Chip Driver ficence terms, please click here

Currently Supported D2XX Drivers

Community
Processor Architecture
03333““9 “%':::E Xx86 (32-bit) | x64 (64-bit) ARM MIPS SH4 Comments
WHQL Ceriified. Includes VCP and D2XX
4 . Available as a setup executable
Wiedagat || 2OfR0090: | 2ifdad 232,28 - - © | Please read the Release Notes and Installation
Guides.
A guide to support the driver (AN_271) is
Windows RT | 2014-07-04 102 = 102 = = available here
1.4.6 ARMv5 soft-float
1.4.6 MIPS32
BECARMGSAGRtuCI e If unsure which ARM version to use, compare
= the output of reade|f and file commands on a
Linux 2017-06-29 146 146 1486 A%@:gbﬁs'g%ﬂ' (S 3 ::{x&iﬁ?z system binary with the content of

release/build/libftd2xx txt in each package.

I 1.4.6 ARMVT7 hard-float I 1.4.6 MIP! ReadMe
rt-uclib

1.4.6 ARMV hard-floal -

@ Move the download file to the working folder.
The following is the procedure when the working folder is under "/".
# cd /home/pi/Downloads
# mv libftd2xx-arm-v7-hf-1.4.6.tgz /
# cd /

® Unzip the download file.
# tar xfvz libftd2xx-arm-v7-hf-1.4.6.tgz

® Confirm the unziped folder structure,

# cd release

# Is -l

build

libftd2xx  (re-linkable objects)
libusb (re-linkable objects)
libftd2xx.a (static library)
libftd2xx.50.1.4.6  (dynamic library)
libftd2xx.txt (platform-specific information)
examples

libush (source code)

ftd2xx.h

WinTypes.h
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@ Install shared library and static library D2XX.

<1> Copy library to fusr.
# cp Irelease/build/libftd2xx.* Jusr/local/lib

<2> Grant the library access privilege.
# chmod 0755 /usr/local/lib/libftd2xx.s0.1.4.6

<3> Create a symbolic link.
# In -sf fust/local/lib/libftd2xx.s0.1.4.6  fust/localllib/libftd2xx.so
———————— Link source  —=---- -----Registered name = ----------

5) Connect ThumbDV to Raspberry Pl and test if EEPROM calling is possible.
@ Compile the EEPROM calling program.
# cd /release/examples/EEPROM/read
# make -B *If it is normal, the following line is displayed.

cc main.c -0 bitmode -Wall -Wextra -Iftd2xx -Ipthread -Irt -WI,-rpath /usr/local/lib -
L/usr/local/lib

@ Attach the first ThumbDV to the USB port of RaspberryPI3.

@ Ifthe OS registers the driver module, delete it once.

<1> Confirm whether OS registers driver module.
# Ismod

B xrf111.dip.jp - Tera Term VT - O X

M/ readt |
by

1 hei_vart
29 hei_uart,bnep, btbem, rfcomm
0

bremfmac

bremfmac

R o

Y ST xd__l:-l: m

uio_pdrv_genirq

1 ip_tables
03035 64
root@LX111:/releas es/EEPROM/ readi

Red borders indicate that ftdi_sio and usbserial are already registered.

<2> If ftdi_sio or usbserial is registered, delete it with the following command.
# rmmod ftdi_sio
# rmmod usbserial
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<3> The deleted results are as follows. In the figure below ftdi_sio and usbserial are deleted.
& xi111.dipjp - Tera Tem VT - O X
J74UE WMEE BEO IUMN-MO UFOW ALTH

EEPF\‘ M/ reac m | SmMo ni

DOTEALA
M!lli'llr*
fuse

rfcomm

bluetooth ;
@ Execute the EEPROM calllng program.

# cd /release/examples/EEPROM/read
# .read

® The following contents are displayed for the execution result.

& xrittdipjp - Tera Term VT — O X
774 l B iiE 2

xr,:-]r:fr:

FT_EE_Read

ig,naiurwl =0
rg,mtuw E

sase/exane | es/EEPROM/ readtf

The red frame indicates that the reading is successful.
6) Confirmation test of the static library is carried out.

@ Copy the library under /usr.
# cd /release/examples/static
# cp /usr/local/lib/libftd2xx.a /release/examples/static

@ Compile the program for checking the static library.
# make -B ¥ Ifitis normal, the following line is displayed.
gcc main.c -0 static_link libftd2xx.a -Ipthread -Irt -Wall -Wextra

@ Execute the static library check program.
# ./static_link

@ Make sure that you have successfully read the serial number of ThumbDV.

7/11



£ xrfi11.dipjp - Tera Term VT = O X
J74IWE |EE ETE VOO 21VEIW) ALFH)
root@¥LX111:/release/examples/statich s -|
total 396
-rw-r--r-- 1 root root 259828 Oct 9 06:21 |ibftd2xx.a
-r-=1pi pi : 24 21:34 main.c
w-r-—— 1 pi pi 24 21:34 Makefile

xr-x 1 root root 132772 Oct 9 06:21 static_link
1T1:/release/exanp |les tick ./static_link
Device 0 Serial Number - DN16
Opened device DN164GS7
G
root@XLX111:/release/examples/stat ich

® ctrl+Ctoendit.
® To reset ThumbDV, shut down Raspberry PI3.
# shutdown now

7. Installation of AMBED server
1) The storage location of the developer (Mr. Luc) installation procedure is the following URL.
Please refer as necessary. https:/github.com/LX3JL/xIxd/tree/master/AMBED

2) With RaspberryP| 3 powered off, disconnect ThumbDV from USB and turn on the power. (Important)

3) Installation of the g ++ compiler | Skip this if installed.;

# apt-get install build-essential
# apt-get install g++-4.7

4) Download the AMBED source code and compile it.
cd /root

git clone https://github.com/LX3JL/xIxd.git
cd xIxd/AMBED

make

make clean

make install

chmod 755 /root/xIxd/AMBED/run

HoH O HHHH

5) AMBED startup script settings
@ Edit the following line to match the IP address of the AMBED server.
# nano /root/xIxd/AMBED/run

@ If AMBED is running on the same machine as xIxd, use the default 127.0.0.1.
Otherwise, set the machine's own IP address.

6) Starting AMBED
@ Since logs are always output to the screen during startup, use Remote DeskTop such as

VNC, or on the monitor connected to the HDMI terminal of RaspberryPI 3 display DeskTop
screen.

@ Open LXTerminal on the DeskTop screen.

@ Make root privilege.
# su — 2% Enter a password if necessary.
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@ You will install both ThumbDV in RaspberryPI3. (Important)

® Start AMBED.
# cd /root/xIxd/AMBED
# .Irun

® The normal screen after starting AMBED is as follows.

C106.G514.R009.B0010411.00020208

3.80010411.00020208
odec interfaces v 1 2 o availables

Initializing control ler

AMBEd started and |istening on 127.0.0.1

(Supplement)
* In the early stage, AMBED scans all USB ports for detection.

+ They are setting the status of all available USB-3xxx devices.
8.AMBED server restart procedure

1) The source code of the AMBED server as of August 2017 does not incorporate the process of resetting the
USB connected ThumbDV with software. Therefore, this procedure describes how to restart the AMBED
server in the procedure to reset by hardware.

2) Shut down RaspberryPI3.

# shutdown now

3) Unplug the power cord from RaspberryPI3.

4) Also remove both of two ThumbDV from RaspberryPI3.(Important)

5) Supply power to RaspberryPI3.

6) Starting AMBED

(D Open the Remote DeskTop screen such as VNC or display the DeskTop screen while watching the monitor connected
to the HDMI terminal of RaspberryPI 3.

Open LXTerminal on the DeskTop screen.
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@ Make root privilege

# su — 2 Enter a password if necessary
@ You will install both twoThumbDV in RaspberryPI3. (Important)
® Make sure that it is initialized.

# Ismod

Make sure that the standard USB driver is displayed like a red frame.

©® Start AMBED.

# cd /root/xIxd/AMBED
# .Irun

The file that sets the IP address of the AMBED server on the XLX v2.0.0 side is as follows.

# nano /etc/init.d/xIxd

As of November 2, 2017
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