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1 Getting Ready

1.1 Writing the TF Card Systeimage

Follow the steps below to write the Angstrom into TF card:

1) Extract the system image
Extract the system image file .img.7z by using archiver software like 7z920.exe.
Note: please download the image file from:

LCD CPAE(4.3indn)age for testing
http://www.waveshare.com/wiki/index.php?title=LCDAPH.3inchimage

LCD CPAE(7indmage for testing
http://www.waveshare.com/wiki/index.php?title=LCDAPE inch-image

MISC CAP&Nd RS485/CAN CARMRage for testing
http://www.waveshare.com/wiki/index.php?title=MISC_CAPE_Image
NOTE: MISC CAPE and R&285! CAPE share an IMG file.

2) Format the TF card
UseHPUSBDisk.exe format the TF card.
Choose the Device as your TF card, File system as FAT32. Tick
Note: the TF card capacity should be 4GB or above!

HP USB Disk Storage Format Tool, V2.2.3 ==

Device

‘[usez.u CARD-READER  1.07 (3782 MB] [H:4) .]‘

File zystem

[FaTaz ~|

Wolume label
BEAGLE_BOME

Format options
[¥] Quick Format
Enable Compreszion

[] Create aDOS startup disk
using system files located at:

[ Start l [ Clage

Figurel: Use HPUSBDisk.exe to format the TF card


http://www.waveshare.com/wiki/index.php?title=LCD-CAPE-4.3inch-Image
http://www.waveshare.com/wiki/index.php?title=LCD-CAPE-7inch-Image
http://www.waveshare.com/wiki/index.php?title=MISC_CAPE_Image
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3) Writing the system image
Launch Win32Diskimager.exe, select the extracted system image. Thk

*2 Win32 Disk Imager EI@

Image File Device

ibe-iplv01Z. 17-beagl ebone-2013, 05, f4-waveshare, img] K\ v

Copw | [C] MDS Hash:

Progress

Yersion: 0.8 Cancel Read frite Exit

Figure2: UseWin32Disklmager.ex® write the system image

1.2 Install USB to UART driver

1) Connect thd.CD CAPE withSB TO UART interface to the PC through a USB cable.
Note: You need to install the corresponding drivePease refer to the respective
manualsof your USB TO UART module

Interface definition:

Red: VCC

Black: GND

Green: TXD(connect to RXD
White: RXD(connect to TXD)

Figure3: USB to UART Cable

2) OpenPL2303_Prolific_Driverinstaller_v1.8.0.eaad install the driver.
3) Launch putty.exe, configure as follows, then @l
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Waveshare

BR PuTTY Configuration (==
Cateqgory:
=2- Sfassion | Basic options for your PuTTY session
A Logging Specify the destination you wart to connect to
=~ Teminal o
- Wiind Serial line Speed
- Bell Com3 115200
- Features Connection type:
=- Window ) Raw () Telnet () Rlegin ) 55H
Appea!ance Load, save or delete a stored session
- Behaviour
.. Translation Saved Sessions
- Selection Com3
- Colours -
Default Settings
= Connection 152.168.1.200 ﬂ]
- Data COM3
i "
- Rlogin
- S5H
- Serial Close window on exit:
1 Mways () MNever @ Only on clean exit
About [ Cpen ] [ Cancel
Figured: PuT TYSettings
Note:

Serial linecheck the PC "Device Manager" to confirm which COM port should

be selected.

1.3 EnterBash Shell

Speed: 115208
Connection type: Serial

1) Insert the TF card into the BeagleBone Black onboardk&ef pressing down the
BOOT button, power up the board, then release the BOOT button.

2) When the system startups, input "root" to enter Bash Shell environment, now the
shell commands are available to use. All the commands follows are executed here.
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E® COM3 - PuTTY o =)=

Figure5: Enter Bash Shell
Note: please make sure that you are using the TF card image that we provide,

and the system should boot from TF card (keep pressing down BOOT button,
then power up), otherwise, the testing will fail.

1.4 API Soure Code

The API source code can be foundloome/xuser/waveshare_demo/API
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2 LCDCAPE

2.1 LCD Displagverview

P wbdPE

P wbdPRE

w
o
g
(&)
o
(&)
=l

BB_BLACK connectofor connecting BB Black

4.3inch LCD interfacefor connecting 4.3inch resistive touchscreen LCD
DEBUG interfaceBB Blacklebug interface, for connecting serial modules
BOOT selection buttorBoot from TF card

waveshare
LCD CAPE

BB_BLACK connectofor connecting BB Black

7inch LCD interfacefor connecting 7inch resistive touchscreen LCD
DEBUG interfaceBB Black debug interface, f@onnecting serial modules
BOOT selection buttonBoot from TF card
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2.2 LCD Display

1) ConnecttoalLCD
Note: There are two models of LCD CAPE, LCD CAPE (4.3inch) and LCD CAPE
(7inch), each one corresponds our 4.3inch or 7inch resistive touch screen
respectively Some batches of LCD CAPE provide both interfaces. If the CAPE
connected to the LCD by a wrong interface, it may damage the LCD and the main
board.

When using 4.3inch LCD

DownloadLCD CPAE(4.3inch) image for testiplpase refer td.1.

Connect BB Black to the 4.3inch LCD.

5

Figure6: Connect to the 4.3inch LCD

When using 7inch LCD
DownloadLCD CPAE(7inch) image festing, please refer td..1.
Connect BB Black to the 7inch LCD.
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Figure7: Connect to the 7inch LCD

2) The touchscreeshould be calibrated when the display mode has been changed:
Angstrom:
root@beaglebone:~#m -rf /etc/pointercal*
root@beaglebone:~#_calibrate
root@beaglebone:~#ync
Reboot the system.
Note: if the calibration failed reboot andretry again

Debian

root@beaglebone:~#m -rf /etc/pointercal*

root@beaglebone:~#ync

Reboot the system, the calibration gedure will boot automaticallythe touch
function can be used properly after the calibration.
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3 MISC CAPE

3.1 MISC CAPE Overview

P @0 8606

1. BB_BLACK connectofor connecting BB Black

2. DEBUG interfaceBB Black debug interface, for connecting serial modules

3. ONEWIRE interfaceeasily connects to ON®IRE devices (T€2 package), such
as temperature sensor (DS18B20), electronic registration number (DS2401), etc.
BOOT selection button Boot from TF card

4
5. User button :4 buttons

6. Buzzer

7. Power indicator

8. User LED4 LEDs

9. Potentiometer :AD adjustable potentiometer
10. 32.768KHz crystalfor RTC

11. PCF8563RTC

12. RTC battery holderfor 3.3V battery

13. RTC power selection jumper

14. RTC 12C selection jumpeselect 12C1 OR 12C2



BB Black Expansion Board User Manual Waveshare

3.2 LED

Short the LED jumper, enter:
root@beaglebone:~#est_led
The 4 LEDs will light up one by one, press Ctrl+C to exit.

3.3 Buzzer

1) Short the buzzer jumper, enter:
root@beaglebone:~# /sys/devices/ocp.3/
L 2dzUff FAYR KS GLWYYPSKNLIWYMODPMNE | & aK2gy

EP COM3 - PuTTY = |[= ][ ==

pwm_test#

Figure8Y CAYR (KS GLWYPSKNLIGYMO dmn €

2) Becausdhe pwm ehrpwmlb.14's extension is .14.is needed to add parameter
14 when buzzer tested.
root@beaglebone:~#st_pwm 14
The buzzer willnake sounds in different frequency.

3.4 DS18B20

1) Insert the DS18B20 into theWIRE socket, short theWIRE jumper, enter:
root@beaglebone:~# /sys/bus/wl/devices/
You will find the "280000 57¢c5948" (the last 7 characters are unique for each
DS18B20, iepends)

2) Execute:
root@beaglebone:~#st ds18b20 57c5948
The terminal will print the current temperature.

10



BB Black Expansion Board User Manual Waveshare
3.5 Buttons
1) Execute
root@beaglebone:~#est_key event2
Note:
Device file"event2’A & o+ aSR 2y dzaSNWa& RSOA @&

2)

execute the following command to view:
root@beaglebone:~#5 /dev/input

EP COMS3 - PuTTY

m

Figure9: Check event device

Press any of the onboard buttons, the terminal will show which one has been

pressed, press Ctrl+C to exit.

Note: if the LCD screen wasonnected while testingbuttons, the LCD screen

seems that it was touched at the same time, it's normal.

3.6 RTC

1)

2)

3)

4)

5)

Confirm that the module is powered by onboard battery.
Show system date time:

root@beaglebone:~#ate

Set system date time:

root@beaglebone:~#ate 020809302014.23

Set the hardware clock of RTC module:
root@beaglebone:~#wclockcw ¢f /dev/rtcl

Show the hardware clock of RTC module:
root@beaglebone:~#wclocker ¢f /dev/ricl
Synchronize the hardware clock to system date time:
root@beaglebone:~#wclockes ¢f /dev/rtcl

11
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BB COM3 - PuTTY RS

FigurelQ: Synchronize the hardware clock to system date time

6) Power off and reboot, read the hardware clock of RTC module and synchronize to
system date time:
root@beaglebone:~#wclocker ¢f /dev/ricl
root@beaglebone:~#wclockes cf /dev/rtcl
root@beaglebone:~#ate

COM3 - PuTTY EERES

Figurell: Synchronize to system date time

Now the date time of software and hardware are synchronous.

4 RS485 CAN Ck

41 CAN

Two BeagleBonBlack and twdrS485/CAN CAP&re required for this testingSet
jumper to enable UART1(RXD1, TXBbhnect two CAN Board to CANL1 interface

12
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separately, connect the CANH, CANL of one module to the CANH, CANL of another
module via jumper wires.
1) Configure he baud rate:
root@beaglebone:~¢anconfig can0 bitrate 115200 ctrimode triggampling on
2) Enable the CAN device:
root@beaglebone:~#anconfig canO start
The two CAN devices act as receiver and sender separately. The receiver gets
ready to receive datéirst, and then the sender starts sending data.
3) Receiver:
root@beaglebone:~#andump can0
As shown in the picture:

192.168.7.2 - PuTTY ol ==

m

Figurel2: CANreceiverstatus

4) Sender:
root@beaglebone:~#ansend cané 0x11 0x12 0x13 0x14
As shown in theicture:
' EF COM3 - PuTTY [ =] =z

-imeout waiting

13
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Figurel3: CANwenderstatus

5) Stop the devices:
root@beaglebone:~#anconfig can0 stop

4.2 RS485

Two BeagleBone Black and th&485/CAN CAP&s required for this testingset
jumper to enable UART2(RXD2, TXD@hnect twoRS485 Boasto UART2
interface separately®nnect the A, B of one module to the A, B of another
module via jumper wires.
The two RS485 devices act as receiver and sender separately.

1) The receiver gets ready to receive data first, and then the sendeis standing
data. Execute:
root@beaglebone:~#est_485cd /dev/ttyO2cb 115200

2) Receiver:
Select "2", it will keep receiving data until you select "3".
As shown in the picture:

#2 192.168.7.2 - BuTTY [=fE =

4 [m

Figurel4: RS48%eceiverstatus

3) Sender:

Select "1",and then enter the message, say, "abc", it loops sending the message
until you select "3".
As shown in the picture:

14
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=l

COM3 - PuTTY

Figurel5: RS48%enderstatus

4) Press Ctrl+C to exit.

5 Other Expansion Module

5.1 USB Camera

1) Connect the USB Camera to the BeagleBone Black USB Host connector.
2) Check the assigned IP:
root@beaglebone:~#config ethO

¥ COM3 - PuTTY =1 | I >

m

Figurel6: Check the assigned IP

As shown in the picture, the IP is 192.168.1.143. Note thisd&{&nds).
3) Start up the video stream server:

root@beaglebone:~#dhome/xuser/waveshare_demo/APl/camera_test/mjisireamer

15
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root@beaglebone:~# start.sh

29 COM3 - PuTTV |[E=8{E=R

Figurel?: Start up the video stream server

4) Open browser on the PC in tlsame local network, visit the following address to
view the video (default port number is 8080):
http://192.168.1.143:8080/javascript.html
(It depends on the IP you have noted)

© The MIPG-streamer team | Design by Andreas Viklund

16
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Figurel8; Visit video stream server
5) Press Ctrl+C to exit.

5.2 USB WIFI

1) Config the wireless network
a) Power off, connect the USB WIFI module to the BeagleBone Black USB Host
connector, power up again.
b) Check the USB status:
root@beaglebone:~#usb

EP COM3 - PuTTY = [@][=

Figurel9: Check the USB status

c) Check the network status:
root@beaglebone:~#config

Figure20: Check the network status

d) Shut down the Ethernet NIC, start up the WIFI NIC:
root@beaglebone:~#config ethO down
root@beaglebone:~#config wlan0 up

e) Check the WIFI status:
root@beaglebone:~#config

17



