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TMF8829 EVM
Introduction

1.1

1.2

OSRAM

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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2.1

2.2

Setting up the EVM

This section describes the setup necessary 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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Setting up the EVM

2.3 Setting up the TMF8829shield board

Connect the shield board with an USB-C cable to your PC. Download and run the shield board
zeromgq 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:
https://ams-osram.com/tmf8829

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

EVM
ZMQ server ‘ Arduino ‘ ‘Shield board ‘
USB to PC A iUART ¢FT232
’2’)0 UART to Python driver
% ZMQ server +ZMQ server
2.% i
RN
h 4 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).

0 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.

»  Or the 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 I1>C transfers.

 The TMF8829 EVM GUI that works with all three setups described above.
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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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3.1

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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GUI elements overview

1. Main Menu

. Controls for data visualization (different for each tab)

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

Firmware warnings display
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Sensor temperature
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7. Status Line
8. Main content for the current tab
9. Measurement configuration controls

10. Control to start / stop measurements
3.2 GUI element description

3.21 Main menu

The main menu contains these entries:

3.211 “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.

3.22 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.
Also refer to chapter 3.2.6, describing the loggers, please.
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' Log

EVM: 2.2.3 - Protocol: 2 - Host Type: 4 - Host:

3.0 - Device Serial Number: 0x6808b590 - Firmware: 1.2.171.0 \

[P RVIRVIvIvENY)

©x00000018
2x00000020
2x00000028
©x00000030
@x00000038
exeoeeee4e
©x00000048
@x0e000050
2x00000058
©x00000060
©x00000068
2xeoe0ee70
©x00000078
exoeo0o0e0se
©x00000088
©x00000090
©x00000098
0x000000a0
©x000000a8
exoeceeabe
exo00000b8
@xeee000ce

v

:@xe0:
oxe0:
0xe0:
oxe0:
1@x28:
0xe0:
exff:
oxe0:
0xe0:
oxe0:
oxee:
oxe0:
oxe0:
oxee:
oxe0:
oxe0:
oxee:
oxe0:
oOxe0:
oxee:
oxe0:
oOxe0:

- 8xf9

- Bxee:
- Bx58:
- exee:

- BxPe

- exef:
- exff:
- BXx00:
- Bxe8:
- exee:
- Bxee:
- Bx0e0:
- exee:
- Bxee:
- BXxe0:
- exee:
- Bxee:
- BXxe0:
- Bxe9:
- Bxee:
- BXxe0:
- Bxe9:
1756219505710:Response:
©x00000000 - OX00:0x30:
175621950571@:Finished:

1756219505710: ---
175621950571@:Start: Start Measurements

1756219505710:Request-ID: ©x1@ Payload: (4 bytes)

(VPRI

(PRI

0x00:
exda:
Bxe0:
exe2:
Bx78:
exff:
ex00:
ox00:
Bxe0:
ex00:
oxee:
0x00:
ex00:
oxee:
0x00:
exde:
oxee:
0x00:
0x00:
oxee:
0x00:

[y

2x08
2xe8
ox00
exe2
2xe8
exff
Oxee
2x0e8
ox00
Oxee
2x0e8
ox00
Oxee
2x0e8
ox00
exe7
2x0e8
ox00
oxe0
2x0e8
ox00

(6 bytes)

Bx75:

exeb

RV PRV VI

10x0e0:
1@xee:
10x00:
10x00:
10x00:
1Oxff:
10x00:
rexef:
10x00:
10x00:
10xe0:
10x00:
10x00:
:@xbb:
10x00:
10xe8:
10xe0:
10x00:
19x00:
10xe0:
10x00:

:0x00:8x08
19x02:0x82
19x64:0x080
:Ox01:8x06
19X00:exe0
19xffoxff
1Oxff:exff
:exef:exef
19x00:exe0
:0x00:8x08
1©x00:exe0
19x00:ex0e0
:0x00:8x08
1©x00:exe0
10X00:0xe0
:Ox0a:exe6
1©x00:exe0
10X00:0xe0
19x00:0x80
1©x00:exe0
10X00:0xe0

10x83:0xe1:

Set Configuration

©x00000000 - Bx30:0x75:0x8b:0x83:
1756219505960:Response: (6 bytes)

0x00000000 - Ox00:0x30:0x75:0x8b:0x83:0x81:

1756219505960:Finished: Start Measurements

(PP RV

(PR

exee:
8xee:
8xe0:
oxee:
8xee:
axff:
oxee:
exe0:
8xe0:
oxee:
exee:
8xe0:
oxee:
exee:
exe0:
oxee:
exee:
exe0:
8xe0:
exee:
exe0:

Clear

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
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3.23 About dialog

OSRAM

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: 2.11.7.0
Copyright by ams-OSRAM AG

amiii OSRAM

ams-OSRAM AG
Tobelbader Strasse 30
8141 Premstaetten, Austria
ams-osram.com

This program is provided as is with no warranty of any kind, including the warranty of design, merchantability and fitness for a paricular purpose. This program
is licansed under GPL v3.0 (hitp:
This program has been developed with and uses Qt version 6.9.1.

d from

Gt sources can be download Jofarchivesatf

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. https://fsf org/

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

Preamble

The GNU General Public License is a free. capyleft 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--ta 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

3.24 EVM controller selector

Figure 7: 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).
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3.2.5

3.2.6

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
+ Run Configuration 16x16 Objects Per Zone 1 Default Iterations Iterations [k] 1800 Period [ms] 33 Confidence Threshold &

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 for up to 12m.
— High accuracy modes offer increased accuracy with decreased maximum distance
compared to standard modes. Please refer to the data sheet 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 for current consumption
— High performance mode to optimize for sensor performance and measurement distance

*  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 possible (best effort).

Document Feedback
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*  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.

Information:

Spin-boxes (e.g. for Iterations) 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
*  z position 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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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.

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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Figure 11: 2D depth map, grayscale mode
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3.2.9 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. “Only Distance” — show the targets in 3D space, do not represent the confidence.
2. “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

3. “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.

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.
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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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T:58°C No active warnings. Connected EVMKit @ Shield Board
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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

TMF8829 EVM GUI — o X

Eile  Help amui OSRAM
2D Depth Map 3D Scatter Plot 2D Intensity Image Histograms

3D Control
Display Mode
GUI Performance Mode |
Minimum Distance [mm]
0 =
Maximum Distance [mm]
5000 -

Tilt Axes

Control Configuration

v Run Configuration 16x16 Objects PerZone 1 == Default lterations & | Nerations k] 1800 Period [ms] 33 ® Confidence Threshold 6

T: 58°C No active warnings. Connected EVMKit @ Shield Board

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 humber 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.

Figure 16: 2D intensity image, color mode
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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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3.2.11 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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3.3 ZeroMQ loggers

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

4 Online resources

Please look for the most recent software and documentation on the ams OSRAM website
https://ams-osram.com/tmf8829.

You can find source code and executable programs also on the ams OSRAM github page:
https://github.com/ams-OSRAM.
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5 Revision information

Changes to current revision v1-00 Page

Initial production version

° 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.
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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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