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TMF8829 EVM
Introduction

OSRAM

1.1

1.2

Introduction

The TMF8829 Time-of-Flight (hereafter referred to as ‘ToF’) EVM demonstration kit provides a
way to evaluate TMF8829 optical sensors from ams-OSRAM AG. This document is a basic
user guide for the setup and operation of the TMF8829 EVM software.

Kit content

Below is a checklist of what is included in the TMF8829 EVM_DB_DEMO Kkit.

+  TMF8829 sensor EVM enclosure and sample glass (some EVMs come without an
enclosure)

+  USB type A to micro-USB cable(s)

Ordering information

Product type Ordering code Description

TMF8829_EVM_DB_DEMO Q65115A1849 Evaluation kit for TMF8829
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2

2.1

2.2

Setting up the EVM

This section describes the necessary setup to start using the EVM software.

Setting up the TMF8829 EVM hardware

The TMF8829 sensor enclosure is already assembled and ready to plug in to a PC. The EVM
with the enclosure exposes only one micro-USB connector. This hardware kit comprises a
Raspberry Pi running a ZeroMQ server (see chapter 2.5). No additional software apart from
the EVM GUI is needed for operation.

Figure 1: EVM with enclosure

Install the EVM USB windows driver (only once)

When the EVM is plugged into the PC, Windows should recognize the EVM as a “Removable
Disk”. Install this USB driver (right-click and choose “Install” from the context menu):

* ams-raspi-rndis.inf

This step is only necessary during first-time setup but will need to be repeated if you're using
the EVM software on a new PC.
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2.3 Setting up the TMF8829 shield board

Connect the shield board with a USB-C cable to your PC. Download and run the shield board
ZeroMQ server for this setup (see chapter 2.5).

Figure 2: Shield board
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24 Install the EVM graphical user interface

1. Please download the latest EVM GUI software from the ams OSRAM website:
ams-osram.com/tmf8829

2. Launch the Windows installer and choose the desired installation options.
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2.5 EVM components

USB to PC

EVM

‘ Arduino ‘

‘Shield board‘

ZMQ server
A $uart Ar1232
A Y h 4
Co UART to Python driver
B % ZMQ server +ZMQ server
2% %
5 %,
Y Use one ZMQ
Single GUI I/F at a time
with ZMQ
client

The abbreviation ZMQ in Figure 3 stands for ZeroMQ. ZeroMQ is used as central

communication technology for the EVM software stack.

The ZeroMQ server provides sensor data and offers an interface for sensor configuration. The
ZeroMQ client consumes the sensor data and either displays it (EVM GUI) or logs it (active or

passive logger).

a Information:

Please refer to zeromq.org for more information about ZeroMQ.

The TMF8829 EVM software stack comprises these components:

*  The EVM hardware with the mobile phone form factor — see Figure 1. It contains the
TMF8829 sensor controlled by a Raspberry Pi Zero W. The ZeroMQ server runs directly

on the Raspberry Pi.

*  Orthe TMF8829 sensor on a shield board controlled by an Arduino Uno (or compatible). In
this case the ZeroMQ server retrieves sensor data via UART from the Arduino and
provides the same interface as the ZeroMQ on the Raspberry Pi. The ZeroMQ server in
this case is a program that runs on your Windows computer.

»  Orthe TMF8829 sensor on a shield board controlled by the integrated STM32H503 USB
to I12C controller. The ZeroMQ server in this case is a program that runs on your Windows
computer and directly interacts with the TMF8829 sensor with I12C transfers.

+  The TMF8829 EVM GUI that works with all three setups described above.

Eval Kit Manual « PUBLIC * Document Feedback
UG001071 « v2-00 « 2026-Jan-21

6/25



https://ams-osram.com/support/technical-support-form?category=document-feedback
https://zeromq.org/

OSRAM

TMF8829 EVM q wogm
Setting up the EVM I I l

The TMF8829 ZeroMQ sensor data loggers that can either run standalone (active logger
that also configures the sensor for measurements) or in parallel to the EVM GUI (passive
logger that only captures the sensor data, use the GUI for sensor configuration).
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3 Using the EVM software

This section describes the operation and capabilities of the EVM Graphical User Interface
(EVM GUI).

Figure 4: EVM GUI overview
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3.1 GUI elements overview

-

Main Menu

Controls for data visualization (different for each tab)

Main tab selector, switch between measurement result displays
EVM controller selector

Firmware warnings display

Sensor temperature

Status Line

Main content for the current tab

© © N o o ~ Db

Measurement configuration controls

10. Control to start / stop measurements

3.2 GUI element description

3.21 Main menu

The main menu contains these entries:

3.2.1.1  “File” menu

*  “Show Log Window” — display the communication protocol log window.

*  “Update Target Controller” — update driver and server software on the EVM controller
(Raspberry Pi).
+  “Exit” — leave the EVM GUI.

3.2.1.2 “Help” menu

+ “About”’ — shows version information and copyright notices.
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3.2.2 Log window

The log window lists the ZeroMQ protocol messages exchanged between the EVM GUI and
the host controller. Please read the ZeroMQ protocol description to decode the messages.

: Log = O X

\ EVM: 2.2.5 - Protocol: 2 - Host Type: 3 - Host: 1.0 - Device Serial Number: 0x001bcc1e - Firmware: 1.2.194.0 \

OXB0BBPERE - BXBO:0X1le:BXCC:OX1b:B0X00:0x81:0x02:0xab:
©x00000016 - Bx00:0x32:9x2e:0x32:0x2e:68x33:0x20:0x20:
Ox00000018 - Ox20:0x00:0x00:0x80:0x00:0x00:0x00:8x00:
©x00000020 - OxP0:0x00:0xe0:0xe0:0xX00:0x00:0x0:8x00:
©x00000028 - BX00:0x00:0x00:0x60:0Xx00:6x00:0x00:xe0:
Ox00000030 - OxP0:0x00:0x00:0xe0:0x00:0x00:0x00:8x08:
©x00000038 - OxP0:0x00:0xe0:0x00:0xX00:0x00:0x0:8x00:
©x000000408 - OX00:0x00:0x00:0x00:0Xx00:06xX00:0x00:xe0:
0x00000048 - Ox00:0x00:0x00:0x80:0x00:0x00:0x00:8x08:
©x00000050 - exee:

1768583853807:Finished: Identify (Connect)
176858385380@8:Client ID assigned: @x63d7e6d9
1768583854747 :Update check - latest EVM version: 2.2.5
1768583857604:EVM: 2.2.3

1768583857604 :Protocol: 2

1768583857604 :Host Type: 3

1768583857604 :Host: 1.6

1768583857604 :Device Serial Number: ©x@@lbccle
1768583857604 :Firmware: 1.2.171.8

1768583857605 ---

1768583857605:Start: Stop Measurements
1768583857610:Request-ID: @x11l Payload: (4 bytes)
exe0e0eeee - Ox63:exd7:exe6:exd9:
1768583857861:Response: (6 bytes)

©x00000000 - OxP0:0x63:0xd7:0xe6:0xd9:8xe8:
1768583857861:Finished: Stop Measurements
1768583857861: ---

1768583857861:Start: Set Preconfiguration
1768583857861:Request-ID: @x24 Payload: (5 bytes)
0x00000000 - Bx63:0xd7:0xe6:0xd9:0x43:
1768583858111:Response: (6 bytes)

2xe0e00000 - Ox00:0x63:0xd7:exe6:0xd9:exel:
1768583858111:Finished: Set Preconfiguration

Clear
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Here you can also find:
*  The EVM version

*  The ZeroMQ protocol version

*  The host controller type

— Arduino: 2

— Raspberry Pi: 3
— STM32H503: 4

*  The revision of the host driver (e.g. the Linux driver version of your EVM kit)

*  The serial number of the TMF8829 sensor in your setup

*  The firmware revision running on your TMF8829 sensor

3.2.3 About dialog

Open the “About” dialog to read the EVM GUI license text and to check the version of the

program.

Figure 6: About dialog

TMF8829 EVM GUI
Product Version: 2.19.7.0
Copyright by ams-OSRAM AG

1 OSRAM

ams-OSRAM AG
Tobelbader Strasse 30
8141 Premstaetten, Austria
BMS-0SIAM.COm

am

This program is provided as is with no warranty of any kind, including the warranty of design, merchantability and fitness for a particular purpese. This program
is licensed under GPL v3.0 (hitps:/fwww gnu. org/ 3.0 htmi)

‘This program has been developed with and uses Qt version 6.10.0.

Qt sources can be downloaded from hitps://download.at.lo/archive/at/ .

GNU GENERAL PUBLIC LICENSE

“TMF8829 EVM GUI" is available under the GNU General Public License version 3.

The "TMF8829 EVM GUI" is Copyright (C) 2023 ams-OSRAM AG and other contributors.

GNU GENERAL PUBLIC LICENSE

Version 3, 29 June 2007

Copyright (C) 2007 Free Software Foundation, Inc. hitps://fsf.ora/

Everyone is permitted to copy and distribute verbatim copies of this license document, but changing it is not allowed.

Preamble

The GNU General Public License is a free, copyleft license for software and other kinds of works.

The licenses for most software and other practical works are designed to take away your freedom to share and change the works. By contrast,
the GNU General Public License is intended to guarantee your freedom to share and change all versions of a program--to make sure it

remains free software for all its users. We, the Free Software Foundation, use the GNU General Public License for most of our software; it

Close
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3.2.4

3.2.5

3.2.6

EVM controller selector

Connected EVM Kit ® Shield Board

Select the correct controller for the TMF8829 sensor here. Choose EVM for the EVM kit with
mobile phone form factor. Choose “Shield Board” for setups that use the TMF8829 shield
board.

The connection status line indicates if the EVM GUI is currently connected to a ZeroMQ server
(or disconnected).

Firmware warnings display

No active warnings.

This text line shows either “No active warnings” or one or more of these warnings:

*  CP Overload (SPAD charge pump overload)
*  VCDRYV Overload (VCSEL driver overload)
*  VCDRYV Burst Exceeded

Measurement configuration

Control Configuration
16x16 Dual Mode Objects 1 Default Iterations Iterations [k] 1800 Short Range [k] 600 Period [ms] 33 Confidence Thresh. 6
v Run
Descattering Descattering Threshold 10 Enable Logging Logfile Name
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These controls set the most fundamental measurement settings:

Deselect the “Run” checkbox to stop the sensor.

The sensor resolution — the number of zones in the field-of-view of the sensor.

— The long-range mode with 8x8 zones measures target distances up to 12m.

— High accuracy modes offer increased accuracy with decreased maximum distance
compared to standard modes. Please refer to the datasheet for details.

— Dual mode configurations combine high accuracy for the short range with the extended
measurement range of the matching long range mode.

The maximum number of detectable objects per zone (1 up to 4).

The number of measurement iterations — the higher the number the better the sensor
performance. But more iterations also increase the measurement time.

The iteration selection dropdown list offers three preselected values:

— Default mode for a good balance between sensor performance and measurement time
— Low power mode to optimize current consumption

— High performance mode to optimize for sensor performance and measurement distance

The number of iterations for the short-range measurement in dual mode.

The measurement period (time between two measurements). The sensor firmware will try
to match the measurement period. If the number of iterations is too high to finish within the
period, the sensor will deliver results as fast as possible (best effort).

The object detection confidence threshold. This setting helps to filter false positive object
detections. The higher this number the higher the required signal (reflected light from
object) to noise (ambient light) ratio. The default value of “6” should work for the most
scenarios.

“Descattering”: Enable this checkbox to apply a de-scattering software filter to remove
ghost targets from the measurements results. Higher descattering thresholds mean more
thorough ghost target removal.

The descattering filter divides the field-of-view of the sensor into discrete distance ranges.
For each distance span it removes objects with low confidence compared to the object
with the highest confidence in that range.

The source code for this post processing filter is available on:
github.com/ams-OSRAM/tmf8829 driver_descattering_filter

The GUI can also log measurement data and histograms (only when the histogram tab is
active). The GUI creates JSON files with the same data format as the dedicated python
loggers.

Click on “Enable Logging” and select a file name for the log file. The GUI shows the log file
with its full path in the line “Logdfile Name”.

Document Feedback
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Information:

* The GUI logs data into the computer's memory before writing it to a file. This function uses
quite a lot of RAM and is not intended for data capture over a long time.

Information:

* Spin-boxes (e.g. for lterations) do not track every single value change during editing. If you
enter a new number in a spin box, please press the ENTER key to send the updated
configuration value to the sensor.

3.2.7

3.2.8

TMF8829 sensor data
The TMF8829 sensor’s field of view is divided into 8 by 8 and up to 48 by 32 zones.

The TMF8829 EVM GUI can process up to four objects (targets) per zone.

Each object (target) can be represented with a data tuple:
*  x position in millimeters relative to the sensor
* y position in millimeters relative to the sensor
*  zposition in millimeters relative to the sensor

*  Confidence (that there is an object at the x/y/z position)

2D depth map
This data visualization shows all the zones in the field-of-view of the TMF8829 sensor.

The color mode shows each zone with the z position of the target as number and as a
matching color.

You can control the color representation by adjusting the minimum gradient distance (z
position values equal or below this setting will be represented as red) and maximum gradient
distance (z position values equal or above this setting will be represented as dark blue).

Please check the legend for quick reference. The GUI will not display the z position as number
in high-resolution mode (32x32 or 48x32), only as matching color.
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Figure 10: 2D depth map, color mode
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T.51°C No active warnings. Connected ® EVMKit Shield Board

Control Configuration

J

The grayscale mode shows each zone with the z position of the target as number and as a
matching shade of gray. It also shows the confidence for a detected target.

You can opt to display the x and y position of the target, too if you enable the check box “Show
XIY”.

The grayscale representation works like the color representation with configurable gradient
distances. Minimum is black. Maximum is white.

The GUI will not display any data as number in high-resolution mode (32x32 or 48x32), only
the z position as matching shade of gray.
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3.2.9

Figure 11: 2D depth map, grayscale mode
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3D scatter plot

This visualization shows all measured targets (up to four for each zone) with their true position
in 3D space (X/Y/Z).

There are four possible options to represent the object data tuple:

1.
2,

“Only Distance” — show the targets in 3D space, do not represent the confidence.

“Show Confidence” — show the targets in 3D space, represent the confidence as shade of
gray for the cubes in the graph. Dark gray for low confidence, white for high confidence.

“Colored Distance” — show the targets in 3D space, use the z position to select a color from
the spectrum from red (near) to blue (far). Color representation works like the 2D depth
map.
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4. “GUI Performance Mode” — use a single color and cube size for all cubes in the graph.

Greatly increases the performance of this graph for slower PCs. Recommended for 32x32
or 48x32 mode and more than one object per zone.

Restrict the range of the displayed z-axis with the control “Maximum Distance [mm]”. This is
the maximum position in z direction.

If you check “Tilt Axis” the projection into 3D space will change. This allows you to view the
graph from all possible directions.

Figure 12: 3D scatter plot, only distance
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Figure 13: 3D scatter plot, show confidence
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Figure 14: 3D scatter plot, colored distance
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Figure 15: 3D scatter plot, GUI performance mode
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3.210 2D intensity image

This data visualization shows all the zones in the field-of-view of the TMF8829 sensor. The
TMF8829 VCSEL is per default operating and illuminating the objects. You can switch off the

VCSEL in the measurement configuration group box.

The data represented here is selectable:

«  The signal reflected from the target for each zone
*  The background noise for each zone

»  The crosstalk for each zone

The color mode shows each zone with the amount of light hitting the zone as number and as a

matching color.
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You can control the color representation by adjusting the minimum gradient distance (values
equal or below this setting will be represented as red) and maximum gradient distance (values
equal or above this setting will be represented as dark blue).

Please check the legend for quick reference. The GUI will not display the amount of light as
number in high-resolution mode (32x32 or 48x32), only as matching color.

If you select “Show Cross Talk” the GUI will track the maximum crosstalk value across all
received measurement data frames in absolute and relative values. You can reset the
maximum crosstalk value calculation with the button “Reset” just below the crosstalk values.

= TMF8829 EVM GUI

Eile Help amin OSRAM

2D Depth Map 3D Scatter Plot 2D Intensity Image Histograms
Intensity Control
834 1364 1720 1887 1785 1756 1783 1618 1380 1547 1607 1647 1615 1450 1228
Show Signal
1258 1767 2442 2413 2541 2469 2444 2247 2033 2480 2582 2438 2248 2088 1732 1051
+ Color Mode
Gradient Minimum 1212 2068 2643 2829 2028 2981 2028 274 2665 2984 3021 3046 2856 2624 2151 1201
Count [-]
0 1249 2258 2687 2888 3040 2958 3225 3028 2979 3329 3028 3288 3164 2936 2238 1391
Gradient Maximum
Count [-] 1426 2467 2002 3135 3100 3220 3338 3184 3108 3520 3378 3182 3222 2058 2488 1588
26 1403 2360 3023 3308 3244 3287 3346 3307 3268 3673 3405 3379 337 3196 2760 1633
Crosstalk
1656 2495 3085 3268 3391 3365 3425 3178 3337 3613 3580 3309 3258 3365 2737 1793
Max. Grosstalk: -
Crosstalk [%]: - 1608 2583 3226 3016 3209 3569 3438 3266 3369 3725 3661 3445 3304 3202 2734 1752
Reset 1677 2415 3079 3343 3412 3408 3460 3480 3380 3763 3644 3401 3282 3280 2637 1818
1452 2506 3012 3232 3478 3492 3561 3406 3280 3521 3509 3358 331 3356 2639 1677
Legend 1451 2349 2956 3130 3297 3464 3536 3420 3375 3450 3268 3485 3438 3257 2544 1539
2733 3107 3177 3308 3438 3401 3162 3380 3246 3231 3360 3126 2660 1514
2665 2887 323 3068 3366 3049 2860 3159 3098 n 33 3015 2366 1430
2654 2700 2802 2979 2889 2798 2488 2783 281 2987 2800 2653 1944 1235
1064 2029 2180 2287 2356 2258 1708 2065 2072 2067 1982 2056 1649 087

1366 1440 1448 1500 1522 1384 1060 1286 1207 1266 1332 1312 1002 |-

Control  Configuration
16x16 Dual Mode Objects 1 Default Iterations Iterations [k] 1800 Short Range [k] 600 Period [ms] 33 Confidence Thresh. 6 + VCSELOn
v Run
Descattering Descattering Threshold 10 Enable Logging Logfile Name

T:51°C No active warnings. Connected ® EVMKIt Shield Board
J

The grayscale mode shows each zone with the amount of light as number and as a matching
shade of gray.

The grayscale representation works like the color representation with configurable gradient
distances. Minimum is black. Maximum is white.

The GUI will not display any numerical data in high-resolution mode (32x32 or 48x32).
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= TMF8829 EVM GUI

Ele  Help amin OSRAM

2D Depth Map 3D Scalter Plot | 2D Intensity Image Hislogra

Intensity Control

Show Signal
Color Mode

Gradient Minimum
Count [-]

0

Gradient Maximum
Count [-]

32767

Crosstalk
Max. Crosstalk: -
Crosstalk [%]: -

GECC NN si0 | oza7a | ame | azas

Control  Configuration
16x16 Dual Mode Objects 1 Default lierations lterations [k] 1800 Short Range [k] 600 Period [ms] 33 Confidence Thresh. 6 + VGSELOn
+ Run
Descattering Descattering Threshold 10 Enable Logging Logfile Name

T.51°C No active wamings. Connected ® EVMKit Shield Board

3.211 Histograms

This tab shows nine histogram graphs, one for the center zone, one for each corner zone and
one for the middle of each border.

You can select a logarithmic representation of the graphs and switch auto-scaling on or off.
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= TMFB829 EVM GUI
Eile  Help

2D Depth Map 3D Scatter Plot 2D Intensity Image Histograms

Configuration
Logarithmic Y
+ Auto Scale Y
Maximum Y Value
10000

Histogram Selector

Long Range

Control Configuration

16x16 Dual Mode Objects 1 Default lterations lterations [k] 1800 Short Range [k] 600 Period [ms] 33
+ Run
Descattering Descatiering Threshold 10 Enable Logging Logfile Name
T.51°C No active warnings.

Confidence Thresh. &

Connected

- o X

amul OSRAM

* EVMKit Shield Board

3.3 ZeroMQ loggers

Please download the latest logger release from the ams OSRAM website.

Online resources

Please look for the most recent software and documentation on the ams OSRAM website

ams-osram.com/tmf8829

You can find source code and executable programs also on the ams OSRAM github page:

github.com/ams-OSRAM

The source code for the descattering filter is available on:
github.com/ams-OSRAM/tmf8829 driver_descattering_filter
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OSRAM

5 Revision information

Changes from previous released version to current revision v2-00 Page

Updated for latest EVM GUI version with new screen shots and description of

descattering filter and the logging feature all

° Page and figure numbers for the previous version may differ from page and figure numbers in the current revision.

° Correction of typographical errors is not explicitly mentioned.

Eval Kit Manual « PUBLIC * Document Feedback
UG001071 « v2-00 * 2026-Jan-21 24/ 25


https://ams-osram.com/support/technical-support-form?category=document-feedback

Logal normatir amii OSRAM

6 Legal information

Copyright & disclaimer

Copyright ams-OSRAM AG, Tobelbader Strasse 30, 8141 Premstaetten, Austria-Europe. Trademarks Registered. All rights reserved. The material
herein may not be reproduced, adapted, merged, translated, stored, or used without the prior written consent of the copyright owner.

Demo Kits, Evaluation Kits and Reference Designs are provided to recipient on an “as is” basis for demonstration and evaluation purposes only and
are not considered to be finished end-products intended and fit for general consumer use, commercial applications and applications with special
requirements such as but not limited to medical equipment or automotive applications. Demo Kits, Evaluation Kits and Reference Designs have not
been tested for compliance with electromagnetic compatibility (EMC) standards and directives, unless otherwise specified. Demo Kits, Evaluation
Kits and Reference Designs are not prepared or tested for eye safety. Unless specified otherwise, the user is solely responsible for all required safety
measures and for complying with the applicable statutory requirements and standards. Demo Kits, Evaluation Kits and Reference Designs shall be
used by qualified personnel only.

ams-OSRAM AG reserves the right to change functionality and price of Demo Kits, Evaluation Kits and Reference Designs at any time and without
notice.

Any express or implied warranties, including, but not limited to the implied warranties of merchantability and fitness for a particular purpose are
disclaimed. Any claims and demands and any direct, indirect, incidental, special, exemplary or consequential damages arising from the inadequacy
of the provided Demo Kits, Evaluation Kits and Reference Designs or incurred losses of any kind (e.g. loss of use, data or profits or business
interruption however caused) as a consequence of their use are excluded.

ams-OSRAM AG shall not be liable to recipient or any third party for any damages, including but not limited to personal injury, property damage, loss
of profits, loss of use, interruption of business or indirect, special, incidental or consequential damages, of any kind, in connection with or arising out
of the furnishing, performance or use of the technical data herein. No obligation or liability to recipient or any third party shall arise or flow out of ams-
OSRAM AG rendering of technical or other services.

Headquarters Please visit our website at ams-osram.com

ams-OSRAM AG For information about our products go to Products

Tobelbader Strasse 30 For technical support use our Technical Support Form

8141 Premstaetten For feedback about this document use Document Feedback
Austria, Europe For sales offices and branches go to Sales Offices / Branches
Tel: +43 (0) 3136 500 0 For distributors and sales representatives go to Channel Partners
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