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Ultrasonic Sensor Demo Kit

1. Requirements

USB-A to micro-B cable

TDK USSM Demo board

TDK US Sensor

TDK Demo Software

PC running windows operating

Quick Start Guide

2.

1. Install TDK demo software as described in Software-Installation section 3.

2. Connect the Sensors to the Demo board as in Figure 1.

3. Connect the Demo board to the PC via USB-A to micro-B cable.

4. Double Click on “Sensor User Interface” icon on desktop to user interface to start
measurements (more details from section 4).

Figure 1: USSM Demo Kit

3.Software-Installation

3.1 Set-Up Wizard

1. Navigate to the “GUI” folder location.

2. Find the installer (offline) “tdk_install.exe” in 4-Software/installer sub folders.
3. Install demo software by clicking on the installer.

4. TDK Sensor Software set up wizard is launched as shown in Figure 2.

5. Proceed by Clicking on “Next” button to install demo software.

© TDK Electronics AG
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Setup - TDK Sensor Software @TDK |

Welcome to the TDK Sensor Software Setup Wizard,

Setup - TDK Sensor Software ~

Installation Folder
Select Components
License Agreement
Start Menu shortcuts
Ready to Install

Installing

Figure 2: TDK Sensor Software Setup Wizard

MNext > Quit

6. By default, installation directory is chosen in users’ folder. Click the browse button to
select other desired location. Click “Next” to proceed.

7| TDK Sensor Software Setup

— ATDIK

Please specify the directory where TDK Sensor Software will be installed.

Setup - TDK Sensor Software ~

Installation Folder
Select Components
License Agreement
Start Menu shortcuts
Ready to Install

Installing

|C: \Users\ee7435\TDK\SensorSoftware|

| Browse. ..

7. Make sure to select all check boxes to select all components (recommended) and click

“Next”.

7% TDK Sensor Software Setup

X
Select Components 1 F
Please select the components
you want to install. h

Setup - TDK Sensor Software ~

Installation Folder
Select Components
License Agreement
Start Menu shortcuts
Ready to Install

Installing

© TDK Electronics AG
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Ultrasonic Sensor Demo Kit

8. Proceed by clicking “Next” button and click on “install” to install software. After installation

setup is completed, click on “Finish” button to exit from setup wizard.

% TDK Sensor Software Setup

X
Start Menu shortcuts
Select the Start Menu in which you would like to create the program's
shorteuits. You can also enter a name to create a new directory. v

|TDI

Setup - TDK Sensor Software - it |
Accessibility

Installation Folder Accessories

Administrative Tools

Chrome Apps

Cisco Webex Meetings Desktop-App
Maintenance

Select Components

License Agreement

Start Menu shortcuts Startup

System Tools
Ready to Install Visual Studio Code

Windows PowerShell
Installing

v
T Cancal
] TDK Sensor Software Setup 'Y

e S&TDK

Setup is now ready to begin installing TDK Sensor Software on your computer, Installation wil use 293.37 ME of disk space.
Setup - TDK Sensor Software

Installation Folder
Select Components

License Agreement

Start Menu shortcuts
Ready to Install

Installing

< Back Install Cancel

% TDK Sensor Software Setup X

Installing TDK Sensor Software @TDK

~ I o
Setup - TDK Sensor Software

Installing companent User Interface
Installation Folder

Select Components Show Details
License Agreement

Start Menu shortcuts

Ready to Install

Installing

< Back Install Cancel

Completing the TDK Sensor Software Wizard ‘&TDK
ey

o Click Finish to exit the TDK Sensor Software Wizard.

Installation Folder
Select Components
License Agreement
Start Menu shortcuts
Ready to Install
Installing

Finished

Finish

© TDK Electronics AG
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9. After successful installation, 3 icons namely “Sensor User Interface”, “Start app Server”
and “TDK software maintenance” are shown on desktop as seen in Figure 3.

Sensor User interface TDK software Start appServer
maintenance

Figure 3: Installed software icons on Desktop

e Double click on “Sensor User Interface” icon launches the demo software with User
Interface (UI).

e “Start app Server” is the main module having interfaces to demo board/sensors on one hand
while on the other hand it provides interfacing to http sockets.

Note: Upon launching of demo software by fault it automatically launches app server.

3.2 Maintenance Tool

“TDK Software maintenance” is used to update or reinstall all software modules. The
Maintenance tool looks like in Figure 4 upon launch. For example, “remove all components”
removes all previously installed software from the PC.

Bzantsan TOK Sensor Software

o &TDK

Wielcome to the TDK Sensar Software Setup Wizard,
Setup - TDK Sensor Software
®) Acd or nemeve components

_) Update companents
) Remave all components

s as

Figure 4: TDK Software maintenance tool

© TDK Electronics AG 7
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4 .Ul Main Windows

Figure 5 depicts the main window of the user interface. It consists of the following views- Main
menu, channel explorer, measurement explorer, data explorer, properties explorer and
terminal. All views are dock windows that means every window can be re-arranged based on
user preference with exception of Main menu and data explorer window. The functionality of
each window explorer is explained in individual sections.

kprog | 4 =} ®
Main Menu
Channel Explorer & X Dats explorer Terminal [Demaoboard on COME) B x
2, = » me]m =g Enter: CRAF (13410)
lacalhost ~| | Resitd Result 4 CAL_PULSE - Result 1 (ACTIVE) SEND_RECEIVE_A - Result 1 (ACTIVE) ITAG_ENVTHRES READ -Result S acrv) @ 4
Lab Board NE == E EEE EE
sawwesChannel
SENSORO
SENSOR1 BD‘v: 172 345 517 2 276 a3 10
280
260
220

Data Explorer

S oment | ol b e
' m { \ 7\\ | ‘||Plbﬂ|s___ N‘f'ﬁ‘—' | '
el i

1000 2000 3000 4000 SOOMEEASHBEAPCO 6000 9000 10000 11000 12000 13000 14000 15000 16000 17000 18000

Runt Mame Samplel
1+ BBl 1 sensoroename
s BN stnsomsiowue = 25300 0 55,00 om0 000 020 5
10 C L = 100 220 M0 1700 10000 10000
0 (= 200 100 200 1600 100.00 ) era
¢ 0 = 200 2500 200 000 100,00 000 el opion sieg =
= ool 10 130 200 000 106.00 e T bl
' D s s | 201 €
* D 1100 1300 0 400 100.00 00.00
00 []4 SENSORDEmAsue = = P = s == .
no SENSORO T m aw ww mm 50w ow Pro perties
= SENSORO ok e ] am | we [vm| am [mw| am ee
11 OTSE00 194400 0786 3152 a0 3000 G400 000 w000 1oos0
| [12 seio0 -0an0 10634 112 700 12 0 200 10000 050

Figure 5: User Interface Window with sub views for the channels, measurements, properties, data, and terminal
logging.
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5.Main Menu

5.1 Upper Tool Bar
Upper tool bar consists of the four menu items and description is as given below.

¢ File Button- provides the options such as load/save project, Application settings and Exit as
seen in Figure 6.

File View Server Help

¢ Load project Ctrl+0

| Save project Ctrl+5
Save project as...
.7 Application settings

@y Exit

Figure 6: File button options

Application settings option upon selection enables pop up window to select saved data and
check box to restore last project as seen in Figure 7.

.22 Application settings ? *
General

D Restore last open project on startup

Data directory {log, trace, measurement results)

|C 1 fdevjGUL/saved_data | )

Figure 7: Application settings pop up window.

¢ View button- to navigate to the TDK web page for demos (Figure 8).

Wiew Server Help

Demnos... ¥ TDK elelctronics home page

Figure 8: view button demo options

© TDK Electronics AG 9
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e Server button - provides server control options shown in Figure 9.
Server  Help
C» Start appServer F11
35 Stop appServer F12
5 Check appServer

Connect to appServer F3
4 Disconnect from appServer F4
| Scan for TDK devices

'  Autcconnect on startup

«  Autostart appServer on startup

Figure 9: Server Buttons Options
¢ Help button- provides the software version information.

Senver  Help

& Start appSercer F11

5.2 Server Control Tool Bar (lower right tool bar)

Server tool bar is as seen in Figure 10.
f A = ] (B 5
¥ 5 5 5 E
Figure 10: Server control tool bar with icons

After launching the demo software, it automatically connects to the demo. The function of each
icon is described below.

o Connects to app Server
« #  Disconnects from app Server
e “®  Scan USB port
o« © Start local app server
o« = Stop local app server
5|

o Check if app server is running

Press start/stop local server icon to manually connect/disconnect from demo board. The
connection status of the sensors is seen in channel explorer.

© TDK Electronics AG 10
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5.3 Project settings (lower left tool bar)

It provides the buttons to load/save project and to exit from the application.

3 = 2l

6. Channel Explorer

Fig. 3 shows the channel explorer. It displays available boards and the sensors that are
connected to it. The status information of each sensor is displayed on color coding. Green
color corresponds to active connection to sensor. If the sensor is not connected, then it is
represented in gray color as in Figure 11.

Channel Explorer g X
==

~ |4 localhost
hd = ,; TOE_USSM_Demo_board
SENSORD > Active Sensors
SEMNSOR1

R

PR - S
List of all devices and channels h
SEURY

SENSOR1
SEMSOR2Z
SEMSOR3
SEMSOR4
SEMSORS
SEMSORE
SEMSORT

Figure 11: channel explorer with available boars and connected
sensors

© TDK Electronics AG 11
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6.1 Mouse click options

Channel explore provides with the features such as mouse right click and left click on board
or sensor as seen in Figure 12 and Figure 13.

¢ Right click on board or sensor shows the available commands to send to board/sensor
with a mouse click as seen in Figure 12 and Figure 13.
o Left click shows the properties of board or sensor in properties explorer (section 9).

v [] & Demohoard
SEl - Link to terminal window

SEl .n. Update firmware

A Sin Run comrmand... » Reset
Valuel Firmware_Update_Enable
Valued Hardware_ldentity

:asurement Explorer Command_Line_Help

Vo L] = | @ LED_ON
LED_OFF
LED_BLINK10_200ms
LEDS_OFF

SENSORS_IO_STATUS
VSUP_12V_STATUS
YPROG_24V_STATUS
SENSORS_DOUT_WALKING_1
SEMSORS_DOUT_ALL_HIGH
SEMSORS_DOUT_ALL_LOW
WSUP_12V_DISABLE
VSUP_12V_ENABLE
VPROG_24V_DISABLE
Run# Name 5 YPROG_24V_EMABLE
SENSORS_PROG_DISABLE
SENSORS_PROG_EMABLE

Figure 12: List of available commands to send to the board upon mouse right click.

© TDK Electronics AG
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v [ = Demoboard
SENSORN

SEMNS( Run command... 4 CAL_PULSE

v Simulator CMD_RX_WAVE
Valuel EMV_RECEIVE_A
Value2 ENV_SEND_A

isurement Explorer EMV_SEND_RECEIVE
=3 CallCe] » v [0 JTAG_ENVTHRES_READ
JTAG_RECEIVE_A
JTAG_SEND_A
JTAG_SEMD_RECEIVE
JTAG_THRESH_READ
RECEIVE_A
RECEIVE_B
RECEIVE_C
SEND_A
SEND_B
SEND_C
SEND_RECEIVE_A
SEND_RECEIVE_B
SEND_RECEIVE_C
Run# Mame STREAMOUT

EMD
-

Figure 13: List of available commands to send to the sensor upon mouse right click.

o @ | Refresh channel tree button — updates the actual sensor information i.e. connected or
disconnected. The same button is available in measurement and properties explorer to
update measurements and properties upon mouse click.

7. Measurement Explorer

This window enables the measurements in real time from the sensors. It is also possible to
load previously saved measurements. The functionality of each icon button is as provided
below.

)

= add new measurement

. remove selected measurement
e — Joad a selected measurement
o« save selected measurement
k. E 3 . .
. % o start new measurement /Restart measurement with active result/

Restart measurement and add data to active measurement /stop measurement.

© TDK Electronics AG 13
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7.1 How to start measurement:

1. Click on add measurement icon which pops up a window (Figure 14) with different

measurement options.

%4 Add measurement

Please select the type of measurement to be added

[E3 JTAG_THRESH_READ
[E3 RECEIVE_A

&3 RECEIVEB

[E3 RECEIVE_C

[E3 SEND_A

[E3 sEnD B

[E3 sEND_C

[E3 SEND_RECEIVE_A
[Z3 SEND_RECEIVE_B
[E3 SEND_RECEIVE_C
[E3 STREAMOUT
[E3 SIMPLESTREAM

£

Capture Digital Threshold Envelop in profile & (Lab Board, Demoboard)
Measure Time-of-flight in echo-mode profile & (Lab Beoard, Demeboard)
Measure Time-of-flight in echo-mode profile B (Lab Board, Demoboard)
Measure Time-of-flight in echo-mode profile C  (Lab Beoard, Demeboard)
Measure Time-of-flight using Burst-echo profile A (Lab Board,Demoboard)
Measure Time-of-flight using Burst-echo profile B (Lab Beard, Demcboard)
Measure Time-of-flight using Burst-echo profile C  (Lab Board,Demoboard)
Measure Time-of-flight in Master-burst-all-echos profile & (Lab Board,Demcl
Measure Time-of-flight in Master-burst-all-echos prefile B (Lab Board,Demok
Measure Time-of-flight in Master-burst-all-echos profile € (Lab Beoard,Demct
CSV Streamout of distance measurementin cm (Lab Board,Demoboard)

CSV Streamout measurements of a selected channel  (Simulator)

~

Figure 14: Measurement options

Select the measurement and click on “Ok”

2. A pop-up window (Figure 15) appears to choose the channel (sensor) from and with which
previously selected measurement to be carried out. Select the sensor by clicking on check box and

click “ok” button.

Add channel to measurement ? >

Please select one ore more channels to add

Please note:

- Only channels on a commen device can be selected

- Channels currently use in any running masurement are not available

- Channels that are already linked to the selected measurement are not available

[] = Demoboard
(] SENSORD
O SENSOR1

o | (o]

Figure 15: Channel selection for measurements

© TDK Electronics AG
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The selected measurement with associated sensor(s) is displayed in the measurement
explorer is as shown in below Figure 16.

Measurement Explorer g X
2l == e I sl = IS
v [E3 STREAMOUT

SEMSOR1

Figure 16: Selected measurement and sensor

3. Start the measurement by clicking on *' “start measurement” button. Then the result tab is
added to the measurement as shown in Figure 17. Results are shown in the Data explorer
window in the plots. Measurements are in either continuous mode or single frame mode. All
measurement types use single frame to acquire data while steam out measurement is
streamed in continuous mode.

Measurement Explorer i
2|[=]=] [=][=|m=E O
v [E STREAMOUT

SENSORT
=& Result 1 (ACTIVE)

Figure 17: lllustration of active measurement

Measurement explorer provide features upon mouse right click on sensor or result, for example
right clicking on the active results displays "show in plot” option to show the plot in data explorer.
That means even after closing plots in data explorer user still have option to view it again.
v B SEND_RECEIVE_&
SEMSORD
SEMSORA
»* Result 1 (ACTIVE)

fo. |

#5 Showin plot

© TDK Electronics AG 15
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8. Data Explorer

Figure 18 and Figure 19 show the data explorer view. The real time Measurements or recorded
measurements are shown in the plots. It also provides tool bar with buttons. The individual
functionality of each button is given below.

Fie View Sever Hep
ed=L | &a
Channel Explorer & x |Data explorer
v @ locathost A|| Resut3E)  Resuts
LabBoard NE BE=
¥ [ ) Demoboard
SENSORD
SENSORI 5
) St 2
Valuel 280
Value2 v
Measurement Explorer ax| *® M
2|==] [@= »)|[6 20
3 CALPULSE 20
v [ JTAG_ENVTHRES READ
SeNsoR 200 |f
wl |
4 Result3
¢ Result 4 160
“ Result 5 (ACTVE) ] w0
v & SN0 A
SENSORO. 120 ||
SENSORI o
& Result 1
< Result 2 (ACTVE) 80
v I SEND RECEVEA
SENSORD 60
SENSORI 0
 Result 1 (ACTNE)
20
i, 0 000 200
1 SENSORD Envialue 3
2 SENSORO ThValue v |wdda] o
H SENSORDoValue 1 | 100800 | 000 | 1738
4 O 02 SENSOROEnalue 2 Moo Tooo0 3228
s g SENSOROTValue 3 3800 165600 6083
eg EETLnIn 4 a0 700 724
70 O3 seusomevaie 5 s3aa00 129600 | 3559
s O SENSOROThalue o 798200 [ 284200 1377
s O SENSORDIoValue 7 993600 | 194800 17139
1000 [04 seNsORDEnvialue 256 s Feoeleaalhes
ng SENSORD.ThValue 256 o [1324800] 172800 | 2280
20 SENSORD aiue 5 101591200/ 266400 27434
11 1785600 194400 307.6
. | |12 sei00 w0800 16634

CAL_PULSE -Result 1 (ACTIVE)

517

3000

cm delta SENS

000
1%
2855
241
234

2731
279
59
152

152

69

4000

E&

862

5000 6000

103

SEND_RECEIVE A -Result 1 (ACTIVE)

0RO Envalue
2530 00
10 25200
200 10

20 250
1400 1300
20 1000
nw 1200
30 400
2100 1800
3800 1700
800 3000
700 100

15500
3800
200
20
20
1500

207

000
1700

-16.00

000
10000
10000

10000

224

JTAG_ENVIHRES _READ -Result s (AcTive) B[4

241

delta SENSORO.ThValue delta SENSORO.oValue delta

0%
10000
000
)
000
10000
10000
)
0%
10000
10000
)

Figure 18: Data Explorer with plots and data points table.

pl 274.34 cm PEE)

Terminal [Demoboard on COM4] & x

o m B ‘Enter': [ CRAF (13+10) v

310

Property Value
Result name Result 5 (ACTIVE)
) s
Frames 2
Mterations 4

Used option string

[ —— - x
Fle View Sewer Hep
=k L N XX ]
ChannelEcporer & ] [bua cplos Terminl Demobeard on COME] o x
=== ¥ e Gunr (o) v
v @ ocabos Rent2) | Rentt3 D) resital) | CALAASE -Renit AT E) | SEN0_RECENE A -Rewt 1 acTne) 141 .
Lo NE E= =] 5
bemobeard
sensoro .
SENSOR1 340 172 345 517 69 862 103 121 138 155 172 190 207 224 241 259
] Simuator
o a2
o=
OJ|IC) 30 I El
28
26 44
‘ 5000 S0FF
20
 Reuksacmig |
- @ o
22 ‘
20 | I
)
iis V
Rl (CTVE)
1 =
Run® Name Samples =1 |Ix)
2 Property. Value ~
>
10 e
>
e >
o6
THResHOL.
0t 155
25508
%
02 S12us
»
0007000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000 13000 14000 15000 IGIFHE] S12us
2
S0

Figure 19: Data explorer view with real time measurements
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Ultrasonic Sensor Demo Kit

pointer button.

save button to save the plot.

Zoom in button.

Zoom out button.

legend button to show color coding associated with each plot.
Default palette.

spectrum palette.

fadeout palette.

[ ]
G W N T 4

upon clicked on it a table appears (Figure 20). User can select data points by mouse click
on the plot which are shown in table form.

clears the table.

us usdelta om comdelta SENSORO.EnvValue delta SENSOR(0.ThValue delta SENSORO.loValue delta

1 100800 000 1738 0.00 233.00 0.00 155.00 0.00 0.00 0.00
2 1872.00 864.00 3228 1490 1.00 -252.00 38.00 -117.00 100.00 100.00
3 3528.00 165600 60.83 2855 2.00 1.00 22,00 -16.00 100.00 0.00
4 424300 720.00 7324 124 27.00 25.00 22,00 0.00 100.00 0.00
5 554400 129600 9559 2234 14.00 -13.00 22,00 0.00 100,00 0.00
6 7992.00 244800 13779 4221 24,00 10,00 15.00 -7.00 0.00 -100.00
7 9936.00 194400 17131 3352 11.00 -13.00 11.00 -4.00 100.00 100.00
& 11520.00 1584.00 198.62 27.31 3.00 -2.00 43.00 32.00 100.00 0.00
9 1324300 172800 22841 2979 21.00 12.00 38.00 -5.00 100.00 0.00
10 15912.00 2664.00 27434 4593 38.00 17.00 64.00 26.00 0.00 -100.00
11 1785600 194400 307.86 33.52 8.00 -30.00 64.00 0.00 100.00 100.00
12 9648.00 -8208.00 16634 -141.52 7.00 -1.00 11.00 -53.00 100.00 0.00

Figure 20: Table with selected points with mouse click.

© TDK Electronics AG 17
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Quick-Starter

0 172

34 51769862 121

224 258

32

Background top color

Background bottom color

24 Gridline horizontal color
Gridline verical color
22
Datalabel color
20— Save colors as default...
Restore system colors
18

4

Figure 21: plots context menu in dat explorer view with right click on plot area

Right click on plot provides the context menu to change color theme of the plots (Figure 21).

9. Properties Explorer

This window provides the properties of the sensor that is selected from the measurement
explorer. These properties changes depending on the sensors, for example sensor calibration
details are seen in Figure 22. A property can be a read only or writable. The values of the
writable property can be changed and upon change of the property respective command will
be sent out to the sensor that is connected to the demo board.

| Properties g X
[=]
Property Value 2
Sensor properties 'SENSORT'
CALIERATION
TSEMS_TRIM -12LSB
OSC_TRIM 0.00
reserved 0.00
NFD_WIN 20 Samples
NFD_THRES 60 *(1+NFD_WIN/3)
NFD_TOFF 500 us
G_DIG 0.38
G_ANA 46.4 dB
V_DRV 313V
F_DRV 76.00
S5_DAMP 7.00
CUSTOMER_BITS 0.00

EEPROM (read only)
EE_COPY

ID (read only)
MEASUREMEMT

MNFD_STATUS (read only)
STANDBY

STATUS (read only)
TEMPERATLIRF (read nnlvl

Figure 22: Property Explorer with listed properties

© TDK Electronics AG
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10. Terminal

The below Figure 23 depicts the terminal windows together with terminal logging and different
terminal options as listed below.

Terminal [Demoboard on COM4] g X

L B = EH= & ‘Enter':|CRHF (13+10) ~
|c\p[DJ(3] W ~

Figure 23: Teminal Window view

. - Ssend commands to device.

e M Cicars the terminal output.
@

Prepends command character.

e K5 Log to the file. when clicked on check box all sent commands are saved in log file.
e = Load history from the file.

e =3 Save history to the file.

o | Load script.

e i  Edit the script.

e = Run the Script.

e m  Stop the Script from running.
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Ultrasonic Sensor Demo Kit

The Textbox between terminal options tab and console output view provides the user to enter
commands to send directly to the board. Make sure that the board is slected in the channel
explorer as in Figure 24 otherwise commands wont’ be send to the board.

hd = | Demoboard
SEMSORD
SEMSOR1

Figure 24: Example -selection of demo board from channel explorer.

Terminal view also provides the features to select the desired script file to edit/run the
commands. A context menu is appeared upon the mouse click on the terminal output to
choose different options as provided in Figure 25.

Terminal [Demoboard on COM4] f X

» me|B8

Enter’:| CRHF (13+10) ~

Enable keyboard

Local echo

Display ASCII
Display special chars
Display HEX

Copy Ctrl+C
Paste Ctrl+V
Select all Ctrl+A

Figure 25: context menu with right click in terminal logging
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Important information: Some parts of this publication contain statements about the suitability of our products for certain areas of application. These statements are based
on our knowledge of typical requirements that are often placed on our products. We expressly point out that these statements cannot be regarded as binding statements
about the suitability of our products for a particular customer application. It is incumbent on the customer to check and decide whether a product is suitable for use in a
particular application. This publication is only a brief product survey which may be changed from time to time. Our products are described in detail in our data sheets. The
Important notes (www.tdk-electronics.tdk.com/ImportantNotes) and the product-specific Cautions and warnings must be observed. All relevant information is available
through our sales offices.
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