HCS connected to Raspberry Pi demonstration scenario

Demonstration idea

The idea of the demonstration is to connect two HCS power supply to Raspberry Pi. A driver is
installed into Raspberry Pi to connect USB device to Ethernet. The driver will map each USB port to
TCP connect port. For example USB 1 is mapped to TCP port 4001. Then remote control software can
connect to HCS power supply by using IP address of Raspberry Pi and port number for USB.

E.g. Raspberry Pi IP address : 192.168.1.100
USB port 1 map to TCP port 4001
The connection setup is 192.168.1.100:4001

A load, which can be LED or DC FAN, is used to connect to power supply output so that the voltage
and current reading can be recorded. We can use programming feature in our application to program
different voltage and current for the output. Then the application can record variation of voltage and
current.

The demonstration will use application on iPad which can set HCS output, get reading from it, has 20
steps programed output and monitoring the output.

Demonstration setup

Equipments list

1. HCS power supply x 2

2. Raspberry Pi B+ model

3.12V DC Fan

4.12 LED (around 5W)

5. iPad with iOS 7 or above HES

I oo EEENES
USB ' )
Raspberry Pi B+ / \
: noc Fan
USB




Setup Raspberry Pi B+
Software required :
i. Raspbian — OS for Raspberry Pi
ii. Manson driver for Raspberry Pi
iii. Winscp — File transfer tools to transfer driver to Raspberry Pi

1. Install Raspbian into Raspberry Pi B+. The image can be download in link
https://www.raspberrypi.org/downloads .

2. Configure SSH server in Raspberry Pi for file transfer from Windows.
- Open terminal in Raspberry Pi.
- Run command “raspi-config” in raspberry pi console to get following interface.

1 Raspberry Pi Software Configuration Tool (raspi-config) f
Setup Options

1 Expand Filesystem Ensures that all of the SD card storage is available to the 05

2 Change User Password Change password for the default user (pi)

3 Enable Boot to Desktop/Scratch Choose whether to boot into a desktop environment, Scratch, or the command-line
4 Internationalisation Options Set up language and regional settings to match your location

5

Enable Camera Enable this Pi to work with the Raspberry Pi Camera
6 Add to Rastrack Add this Pi to the online Raspberry Pi Map (Rastrack)
7 overclock Configure overclocking for your Pi
8 Advanced Options Configure advanced settings
9 About raspi-config Information about this configuration tool
<Select> <Finish>

- Select “Advanced Options” to configure SSH

1 Raspberry Pi Software Configuration Tool (raspi-config)
Advanced Options

You may need to configure overscan if black bars are

A2 Hostname Set the visible name for this Pi on a network

A3 Memory Split Change the amount of memory made available to the GPU

A4 SSH Enable/Disable remote command line access to your Pi using SSH

A5 SPI Enable/Disable automatic loading of SPI kernel module (needed for e.g. PiFace)
A6 Audio Force audio out through HDMI or 3.5mm jack

A7 Update Update this tool to the latest version

<Select> <Back>




- Select “A4 SSH” to set SSH server

1 Raspberry Pi Software Configuration Tool (raspi-config) }
Advanced Options

Al Overscan You may need to configure overscan if black bars are present on display
A2 Hostname Set the visible name for this Pi on a network
A3 Memory Split Change the amount of memory made available to the GPU

to your Pi usinc

A5 SPI Enable/Disable automatic loading of SPI kernel module (needed for e.g. PiFace)
A6 Audio Force audio out through HDMI or 3.5mm jack
A7 Update Update this tool to the latest version

<Select> <Back>

- Select “Enable” to enable SSH server

Would you like the SSH server enabled or disabled?

<Disable>

- Press enter to exit the SSH server enabled message screen

SSH server enabled




- Click “Finish” to exit this configuration menu

1 Raspberry Pi Software Configuration Tool (raspi-config) |
Setup Options

1 Expand Filesystem Ensures that all of the SD card storage is available to the 0S

2 Change User Password Change password for the default user (pi)

3 Enable Boot to Desktop/Scratch Choose whether to boot into a desktop environment, Scratch, or the command-line
4 Internationalisation Options Set up language and regional settings to match your location

5

Enable Camera Enable this Pi to work with the Raspberry Pi Camera
6 Add to Rastrack Add this Pi to the online Raspberry Pi Map (Rastrack)
7 overclock Configure overclocking for your Pi
8 Advanced Options Configure advanced settings

9 About raspi-config Information about this configuration tool

<Select>

3. Configure Raspberry Pi to use static IP (Optional)

Raspberry Pi default is using DHCP. It is better to set static IP for raspberry pi so that it is easy
configure iPad application to connect.

Open terminal in Raspberry Pi

- Run “sudo nano /etc/network/interfaces” to edit network configure file.
pi@raspberry8 ~ 5 sudo nano fetc/network/interfaces I




- You get following screen. You need to edit line “iface ethO inet dhcp” to become “iface ethO inet
static”
GNU nano 2.2.6 File: /etc/network/interfaces

Euto lo

iface lo inet loopback
iface eth® inet dhcp

allow-hotplug wlan@

iface wlan® inet manual

wpa-roam fetc/wpa_supplicant/wpa_supplicant.conf
iface default inet dhcp

Read 9 lines
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- Add IP address information. Change IP address match to your network.
address 192.168.1.156

netmask 255.255.255.0

network 192.168.1.0

broadcast 192.168.1.255

gateway 192.168.1.1

GNU nano 2.2.6 File: /etc/network/interfaces Modified

auto lo

iface lo inet loopback
iface eth® inet static
address 192.168.1.156
netmask 255.255.255.0
network 192.168.1.0
broadcast 192.168.1.255
gateway 192.168.1.1[]

allow-hotplug wlan@

iface wlan® inet manual

pa-roam [etc/wpa_supplicant/wpa_supplicant.conf
iface default inet dhcp

¥ Get Help WriteOut Read File Prev Page Cut Text Cur Pos
U T

a8 Justify Wl Where Is [QY Next Page UnCut Textig
({32

- Press “Ctrl+x” to exit editor. Press “y” to save modified file.
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4. Restart Raspberry Pi

5. Upload driver to Raspberry Pi
- Use Winscp to transfer manson_driver to raspberry pi. Open Winscp and select SCP for file protocol.

=- Login - WinSCP

E* Tew Site Session
File protocal:

5CP v
SFTF

Part number:

Weboa | IL__=z&]

Uset name: Password:

| || |

o | )]

- Enter IP address for your raspberry pi. Enter User name and password as well. The default user name
for raspberry pi is “pi”

=« Login - WinSCP

E’ Mew Site SEssion
File protocal:

\5CP "

Hosk name: Port number;

192.168.1.156 || 22 4|

User name: Password:

||:|i | |--------o-| |

S|




- Click “Login” to connect to raspberry pi

- The left hand side in following screen is files in your Windows PC and right hand side is file in

raspberry pi
= Downloads - pi@192.168.1.156 - WinSCP

Local Mark Files Commands Session Options Remate Help

& Eoyndronz Bl @ F & il Queus ~  Transfer Settings Default - -
& pi@192.168.1.156 |G New Session |

(ymy documerts ~EF e =N (=] 25 0 2 C@FndFies ©

Eifupload [l [ Edt 3¢ =8 [ Properties £ [ B [

MName Size Type Changed MNarme Size  Changed Rights Owher
.. Parent directory 5/27/2015 2:07:03 PM .. 1/1/1970 9:00:55 AM PYEP-HE-X root
[C)C200_PS_PCL_FAX.., File Folder 6/24/2013 1:13:46 PM I Desktop 1/1/1970 9:00:56 AM PYEP-HE-X pi
ICC360_Series_Wing... File Folder 6/24/2013 1:51:11PM Cpython_games 1/1/1970 8:00:56 AM rwxrear-x pi
IZEnglish File Folder 6/24/2013 1:32:44 PM 1KB 1/9/2015 3:01:51 FM r-r=-r=- pi
o=I1cc File Folder 6/24/2013 1:32:43 PM B KB 2/3/2013 1:07:45 PM pi
D)wWindows PageMake... File Folder 6/24/2013 1:32:43 PM
[#1c200 PS_PCL_FaX... 87,400 KB Cormpressed (zip.. 6/24/2013 12:12:20 ..

[1c360_Series PCL_P... 219,805... Compressed (zip.. 6/24/2013 1:51:01 PM

] CaR0Linu:_v10001.... 124 KB Compressed (zip... 6/24/2013 1:20:47 PM

(LHChromeSetup.exe 860 KB Application 2/25/2015 4:30:26 PM

ﬁdou\leﬁ:xﬂm_chent_.‘. 868 KB Application 8/23/2013 11:14:35...

[{0ic412_ps_pel_win_v... 34,713KB Compressed (zip.. 6/24/2013 1:30:52 FM

 ITunesSetp exe 106,251... Application 2/25/2015 4:34:52 PM

ITI‘ iver 28 KB File 5/27/2015 1:59:10 PM

n mbl_windows_setu... 0,643 KB Application 2/23/2012 10:21:38 ...

$ QuickTimelnstaller.... 41,111 KB Application 2/25/2015 5:14:02 PM

[Fsilverlight.exe 6,796 KB application 1/28/2015 5:12:11PM
22,581 B of 496 MB in 1 of 16 0B of6,037 Bin0aof 4 13 hidden

& sce 0:01:23

- Right click on “manson_driver”, then select upload to upload driver to raspberry pi

= Downloads - pi@ 192.168.1.156 - WinSCP

Local Mark Files Commands Session Options Remote Help
P &2 Eonchronize B o & (7l Queue = Transfer Settings Default - -
& pi@192.160.1.155 | & New Session|
(E3My documents -EF e M 5 e a2 BFAndrles 5o
EfUpload [ [ Edt 3 575 Lirroperties [ [ = EF (& ™
Mame Size  Type Changed MName Size  Changed Rights Owner
.. Parent directory 542742015 2:07:03 PM =} 1/1/1970 2:00:55 AM FUEP-E-3 root
[CIC200_PS_PCL_FAX.. File Folder 6/24/2013 1:13:46 PM [CDesktop 1/1/1970 2:00:56 AM FUEP-E-3 pi
[CIC360_Series _Wing... File Folder 6/24/2013 1:51:11 FM [C)python_games 1/1/1970 8:00:56 AM PwRrRE-E i
I2ENnglish File Folder 6/24/2013 1:32:44 PM ed\d.dat 1KB 1/9/2015 3:01:51 PM pi
] (oS File Folder 6/24/2013 1:32:43 PM [®)ocr_pipng 6KB 2/3/2013 1:.07:45 PM pi
2 wWindows PageMake. .. File Folder 6/24/2013 1:32:43 PM
[21C200_PS_PCL_FAX... 87,400KE Compressed (zip.. 6/24/2013 12:12:20 ...
[21C360_Series_PCL_F 219,805... Compressed (zip... 6/24/2013 1:51:.01 PM
[EIC3a0LInwe_v10001.... 124 KB Compressed (zip... 6/24/2013 1:20:47 PM
LhChromeSetup.exe 2650 KB Application 2/25/2015 4:30:26 PM
ﬁduweh:xmfchemt 868 KB Application 842372013 11:14:35 ...
@ic‘llZJJSJJCLWiI’L . 3,713KE Compressed zip... 6/24/2013 1:30:52PM
) TunesSetup. exe 106,251... Application 2425/2015 4:34:58 PM
=] rrianson_d v 5/27/2015 1:59:10 PM
o
@ mb|_winco Pj, pen n 8/23/2013 10:21:38 ...
® QuickTimelr| L1 Fdit n 2/25/2015 5:14:02 PM
Fsilverlight.e Edit With (gl 1/28/2015 5:12:11PM
@ Upload. .. F5
@ Upload and Delete. .. {3
¥ Delet= F&
|,—_:| Rename F2
Custom Commands 3
File Names 3
L% Properties F9
28,581 B of 486 System Menu OB of6,037 B in0of 4 13 hidden
&  scp 0:02:25




- Select default directory to upload

& WG]

Lacal Mark Files Commands Session Options Remote Help
M 2 3 svnchronize B F [ & 7l Queue - Transfer Settings Defadlc - -

& pi@192,168.1.156 ;. Mew Session

[)My documents -EE e D& 5 =1 = & [EaFndfiles Fo
HxUpload [ [ Edit 3¢ 57 L Properties | £ [ = ¥ 5 [m ]

MName Size Type Changed Narme Size | Changed Rights Crwrer
&.. Parent directary 542772015 2:07:03 FM & 1/1/1970 5:00:55 AM [y root
CC200_PS_PCL_FAaX... File Folder 6/24/2013 1:13:46 P [)Desktop 1/1/1970 2:00:56 AM PR3 =X pi
£ Ca60_Series_Wing... File Foldsg 970 8:00:56 &AM FWAWHE-X i
[ English File: Foldg Upload @@ b015 3:01:51 PM Fig-r=—t-- pi
e File Foldg — Upload file 'manson_driver' to remote directory: 013 1:07:45 PM == pi
C)wWindows PageMake... File Folde @ C—— 3
[{1C200_PS PCL FéX.. 87,400 KB Compres -

[E1c3e0_Series_PCL_P... 219,805... Compresd Transfer settings
[{1C360LInux_v10001.... 124 KB Compresq Transfer bype: Binary
‘LHChromeSetup.exe 960 KB Applicatic
dothetx40_Client_.. 868 KB Applicati
%i;l; j: el Wi 371368 CEEH;E?EISD [Iransfer in backaround (add ta transfer queus)

“ iTunesSetup exe 106,251... Applicatic oK } [ Cancel I [ Help
@] manson_driver 2B KB File
@ rol_windows_set... 9,643 KB Applicatio] D0 nok show this dislag box again
$ QuickTimelnstaller.... 41,111 kB applicatio OIS o oe re
ESiIverIight.exe 6,796 KB application 1/28/2015 5:12:11 PM
28,581 B of 496 MB in 1 of 16 0Boff,037 B in0of4 13 hidden

& s 0:02:52

6. Change Manson driver to be executable

- The manson_driver should be changed to executable before it can be run.

- Goto directory you save manson_driver in. (/home/pi in this example)

- Run “chmod a+x manson_driver” in terminal to change manson_driver to executable

»

% - 0O pi@raspberrys: ~
pi@raspberry9 ~ § 1s -1

pi 4096 Jan 1 1970 De op

pl 117558 Feb 6 12:23 manson_driver

pi 5781 Feb 3 2013 ocr_pi.png

pi 4096 Jan 1 1970 python_games
pi@raspberry9? ~ 5 chmod a+x manson_driver
pi@raspberry9 ~ § 1s -1
total 132
drwxr-xr-x 2 pi pi 4896 Jan 1576 Desktop
-rwxr-xr-x 1 pi pi 117558 Feb 12:23 manson_driver
-rw-r--r-- 1 pi pi 5781 Feb 2013 ocr_pi.png
drwxrwxr-x 2 pi pi 4096 Jan 1970 python_games
pi@raspberrye ~ 5§




7. Run Manson driver as service in Raspberry Pi
- Add /home/pi/manson_driver into /etc/rc.local
- Run “sudo nano /etc/rc.]local” in terminal.

% -0 pi@raspberrys: ~

pi@raspberry9 ~ 5 sudo nano fetc/rc.local I

- Add line “/home/pi/manson_driver” before exit 0
% - 0 pi@raspberrys: ~
GNU nano 2.2.6

File: Jetc/rc.local Modified

_IP hostname -I true
IIS_IPII
printf "My IP address is %s\n" "S$_IP"

/home /pi/manson_driver
0
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- Press “Ctrl+x” to exit editor. Press “y” to save modified file.
- Restart Raspberry Pi.

Prepare by : Manson Date: 18-Oct-2017



