User Manual for
TeraRanger Evo Mini

Technical support: support@terabee.com
Sales and commercial inquiries: terabee-sales@terabee.com



mailto:support@terabee.com
mailto:terabee-sales@terabee.com

Table of contents

1. mmsgncthbshnm
1.1. About Terabee
1.2. Symbols explanation
1.3. Technical Specifications
1.3.1. Performance Matrix
1.3.2 Communication interfaces
1.4. Pixel modes introduction

2. Ldbg mhb~k hmsdfq~shnm
2.1. Modular design (clip-on, clip-off)
2.2. Mechanical design and mounting
2.3. Mounting solutions

3. TRBa bjan qc trd

3.1. LED Indication
3.1.1. Normal operation
3.1.2. Error messages and troubleshooting

3.2. Graphical User Interface (version 1.0.31)
3.2.1. Prerequisites
3.2.2. Basic Operation with the GUI, supporting 1px mode
3.2.3 Firmware Upgrade

3.3. Connecting the TeraRanger Evo to a Host Computer
3.3.1 Windows OS
3.3.2 Mac Os

4. 12C/TAQSa bjan qc trd
4.1. 12C/UART pinout
4.2. LED Indicators
4.2.1. Normal operation
4.2.2.Troubleshooting
4.3. Electrical characteristics

5. TRB/TAQS Mng I "k nodg~shnm
5.1. USB/UART list of commands
5.2. Printout modes: text and binary
5.2.1. TEXT mode
5.2.2. BINARY mode (default)
5.3. Pixel modes: 1px, 2px and 4px
5.3.1 1px mode
5.3.2 2px mode

Copyright © Terabee 2019
Terabee, 90 Rue Henri Fabre I Q ‘5
01630, St Genis-Pouilly, France (next to CERN)- &

2/29

—_—

11

11

11

12
13
13
14
15
15
16

18-

18
19
19
19
20

20~

20
21
21
22
23
23
23

O ®® NWO o wA~D A



5.3.3 4px mode

5.4 Range modes: short-range and long-range

5.4.1. Long range mode (default)
5.4.2. Short range mode
5.5 Error cases

6. 12C mng 0 "k nodq~shnmr
6.1 12C Protocol information
6.1.1. Write protocol
6.1.2. Read protocol
6.2. Error cases

7. Bthkc N tksh-rdmrng ~ookhb™shnmr

8. Noshb~k bg™q~ bsdghrshbr
8.1. Projected reception area

Copyright © Terabee 2019
Terabee, 90 Rue Henri Fabre
01630, St Genis-Pouilly, France (next to CERN)-

3/29

TERA

23
24
24
24
24

25
25
27
27

29~
29



1 uthlizRASZ 1)

11 102An psiJOssp

The smallest and lightest addition to the TeraRanger Evo sensor family provides versatile
performance and value for money! Optimized for indoor distance sensing, Evo Mini offers
ranging capabilities from just 3 cm up to 3.3 m using a 27 degree Field of View. Easily
switch from single-pixel to multi-pixel modes, as well as close-range and long-range modes,
to adapt to your sensing needs.

Figure 1. TeraRanger Evo Mini sensors, top view

Evo Mini has zero open electronics and provides an ABS protected enclosure, resulting into
a dust-proof and robust operation. Benefit from Arduino & Raspberry Pi sample codes and
free ROS packages to get your projects up and running in no time!

T1 8s=0=206 sSUITtInc=z1p
The following symbols are used within the document:

@ Sghr~rx B ank-imchb ~sdr-rodbhetb~gdbn | B dmc ™ shinmr~im~ngcdg-sn~gtm-~sgd-rdmrng-im-sgd-
hmsdmcdc v~ x.~
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Product codes

Odgeng B ~mbd-

Table 1 - Technical specifications of TeraRanger Evo Mini~

TR-EVO-MINI-USB / TR-EVO-MINI-I12C

‘

Detection Principle

Infrared Time-of-Flight

Light Source Wavelength 940 nm
Use Environment Indoors
Repeatability <5mm
Output Distance Resolution 1 mm
Field of View 27°

Projected Reception Area

48cmx48cm @ 1 m

Operation Pixel (px) modes: 1px, 2pX, 4px (2x2)
Ranging modes: short-range, long-range
Range
Accuracy Please see “Performance Matrix” table for more details

Update Rate

Ekdbsgnmhbr-

H
‘

Supply Voltage V. 5V DC +/-5%
Current Consumption (average) 50mA
Initialization Time <1s

Cn 1 B tmhb~ shnm-~

Serial Interfaces

USB 2.0 Micro-B
UART, +3.3V level, 115200,8,1, None
12C, +3.3V level, 400 kHz

Visual Notification

Ldbg mhb~kc~s™~

2 X LEDs (built-in backboard)

Dimensions 42 x 30 x 13 mm (incl. backboard)
Weight 9 g (incl. backboard)

Operating Temperature -20°C to 75°C

Housing Material ABS
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Mounting Style 2 holes for M2 screws

Type of Connection USB Backboard: USB 2.0 Micro-B
I2C/UART Backboard: DF13-7p connector
Hub Evo Backboard for use with TeraRanger Hub Evo

Cnmeng B hsx-

CE, RoHS

L1 1 &siZzi=Jt6s pdnicSp

Table 2 - Performance matrix for the different range and pixel modes

Q" mfd B ncd- Rgngs-Q “mfd N ncd- Knmf-Q mfd N ncd-
Ohwdk Encd- low N ncd- 2ow B ncd-~ 4ow B ncd- low B ncd- 2ow B ncd- 4ow B ncd-
Range 0.03m to 0.03m to 0.03mup to 0.03m to 3.3m 0.03m to 2.3m 0.03mup to
1.35m 1.35m 1.35m 1.65m
Accuracy Up to Up to +/-1.5cm  Up to +/- 2cm Up to +/- 2cm Up to +/-1.5cm Up to +/- 3cm
+/-1.5cm
Update Rate Fixed 40Hz Fixed 13Hz Fixed 6Hz Fixed 20Hz Fixed 8Hz Fixed 4Hz

Specifications are derived from tests in controlled conditions (target with 80% diffuse reflectivity, indoor fluorescent lighting,
ambient temperature around 25°C). Note that bright sunlight, target surface reflectivity and other variables can affect sensor
performance~

LT >z > A6zt cgisizI6sG)

Table 3 - Communication interfaces for the different range and pixel modes

tmsdge b Rgngs-Q"mfd B ncd- Knmf-Q " mfd N ncd-
d~

low N ncd- 2ow 0 ncd- 2ow B ncd- 4ow B ncd-
usB Yes Yes Yes Yes Yes Yes
UART* Yes Yes Yes Yes Yes Yes
12C* Yes Yes
Hub Evo Yes

*Please note that UART and 12C data communication is supported by the same interface backboard
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The TeraRanger Evo provides 6 operating modes: 3 pixel modes and 2 range modes. For
more details on how to switch between the operating modes, please refer to section 5.

Benefit from 3 distinct pixel modes with 1 pixel resolution, 2 pixel resolution and 4 pixels
(2x2) resolution. Please see table 4 for a visual example for each pixel mode.

Table 4 - TeraRanger Evo Mini operating modes introduction

low N ncd- 2ow 0 ncd- 4ow B ncd (2w2)-

Sensor outputs 1 distance. Sensor outputs 2 distances.  Sensor outputs 4 distances on
a matrix of 2x2.
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The mechanical design of the main sensor module (black) allows easy assembly to its
backboard (yellow) using a simple ‘clip-on’ technique. When clipping the two together,
please ensure there is no visible gap between the black and yellow parts.

Figure 2 - modular design of the TeraRanger Evo Mini sensor

"T1  pus6bIt6d0 RsGzt JtR =zAtct2)

TeraRanger Evo Mini distance sensor offers an ABS housing (both: sensor and backboard)
with an option to mount the sensor using 2 holes compatible with M2 screws. Figure 3
illustrates external dimensions of TeraRanger Evo Mini sensor.
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Serial Port Serial Port Options
Terminal =
' b 1421
Reciive Port: usbmodem ﬂ b
Transmit Baudrate: 115200 <]
Miscellaneous ==
Data Bits: a [T}
Parity: none a
Stop Bits: 1 B
Flow Control: CT1s
DTR
XON

Software Supported Flow Contral
Block Keystrokes while flow is halted

Initial Line States when Port opens:
©oTrROn DTR Off
©ORTSOn RTS Off

Re-Scan Serial Ports

Cancel | |

Figure 8 - Coolterm parameters for TeraRanger Evo Mini

Once the USB port is selected and the parameters correctly set, click on the “Cnmmdbs]
button. The distance data will now appear (see Figure 9). Please note that the Coolterm
emulation software supports data stream for all pixel modes, including 1px mode, 2px
mode and m4px mode.

&8 # X% - &8 > # X % =0

197

157 170,177
157 171,168
156 172,171
igg 172,168
tee 169,170 : ;
154 ® @ Send String (Untitled_0) 173,172 [ SN ] Send String (Untitled_0)
175,169
156 ’ <
57 Send String 172,168 Send String
156 169,180
57 ASCIl @ Hex Send 169,173 ASCIl @) Hex send
159 00110145 174,170 80210382
155 172,169
igz 173,174
o 173,172
60 171,170
63 175,175
154 174,173
156 172,172
156 173,171
1s4 173,170
159 170,173
i;‘; 173,172
e
158 . '
usbmodem421/ 115200 B-N-1 @ ™ © rRTs © DTR @ DCD usbmodem1421/ 9600 8-N-1 @ X © RTS ) DTR @ DCD
Connected 00:00:22 ORrRc @cts @0k @R Connected 00:01:37 @rx @cis @0k @R

Figure 9 - Data stream on Coolterm software:
1px mode (left); 2px mode (right)

To communicate with the terminal emulation software, click Cnmmdbshnm > Rdmc Rsghmfj A
new window opens, allowing to send command to the Evo Mini. Make sure the “Hex"
checkbox is selected (checked) as the command needs to be sent in hexadecimal, and then
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click the “Send” button. Figure 9 also shows an example of the command which allows data
to be shown in 1px mode or in 2px mode.

| U >0g!'ep 0J6WOzJUR AGs)
The TeraRanger Evo Mini sensor can be controlled through a UART interface using an
I2C/UART backboard.

Pin 1

Figure 10 - I2C/UART backboard front view

L1 T >0atep UctzAlp

The I2C/UART backboard uses a single 9 pin Hirose DF13 connector for interfacing to the
host system. The mating connector is a Hirose DF13-95-1.25C with crimping contacts
DF13-2630SCF (tin) or DF13-2630SCFA (gold). Please consider the mechanical stability of
the mated connectors and avoid any kind of excess force on the connector (during
installation and once integrated) and follow the recommendations in the Hirose DF13
series datasheet (available here: https://www.hirose.com/product/en/products/DF13) to
ensure a reliable connection.

Table 8 - Pinout and description (According to DF13 datasheet)

Ohm- Ddrhfm~sng- Ddrbghoshnm-

1- Tx UART transmit output. 3.3V logic

2- Rx UART receive input. 3.3V logic

3 GND Power supply and interface ground

4 SDA I2C serial data line. 3.3V logic

5 SCL I2C serial clock line. 3.3V logic

6- rfu RESERVED FOR FUTURE USE

7- 5V +5V supply input

8 GND Power supply and interface ground

9 rfu RESERVED FOR FUTURE USE
_(Igopybrightgcg I'Ql'era:)iee 2%1?} .3,:
0?230?; Genlijs?Poiri]IR/, Igrarrfce (next to CERN)~ T&EA
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The 12C/UART Backboard has three built-in LEDs behind the yellow case to visualise
feedback of the sensor status. Table 9 lists the functionality of each LED of the 12C/UART
backboard.

Table 9 - LED indicators of the I2C/UART backboard

KED- Ddrbghoshnm-~
OVQ (ng~mfd)- Power indicator, constantly ON when 5V is supplied
Qw (qdc)~ I2C/UART receive and transmit indicators.
Sw (Fgddm)- Single blink for each data received or sent

T T 1 plizAOisGBzzct2p

Table 10 - I2C/UART backboard LEDs troubleshooting

KED- Rdptdmbd- RhFmhehb ™~ shnm- Cnqgdbshud ~bshnmr-
cdrhfm”sng-
QED Continuous Sensor has detected a fault Check that the sensor is
blinking and has stopped functioning properly connected to the
backboard,
then restart the sensor
QED /- Both LEDs Sensor has detected a fault Check I2C/UART output for
GQEEM blinking in the sensor initialisation details of Error
continuously process

Verify that the sensor is
properly connected and

restart
QED /- Alternate Sensor is not initialized Run the Firmware upgrade.
GQEEM- blinking (red/  because previous firmware Please refer to Section 3.2.3
green/red/ upgrade was interrupted. for more details
green / etc) Sensor can not be operated.
with 1's
intervals
0 p
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Table 11 - TeraRanger Evo Mini power consumption

0~q" B dsdo- LhmhEtl- Audq” fd-

Onwvdq rtookx-
Voltage input (V) 4.5V 5.5V 5V
Current consumption (mA) 25mA 75mA 50mA

mmsdge ~bd knfhb kdudkr-
(referenced to +3V3)
LOW - 1 -
HIGH 2.3 - -

| ad=0galép -=zi=J0=zUsiIhc=z1p

1l ad=0aleép G 2/ 62> > JtRGy

Table 12 - List of commands for TeraRanger Evo Mini

Command (HEX)- Command description-

00 1101 45 PRINT OUT MODE TEXT

001102 4C PRINT OUT MODE BINARY

002101BC PIXEL MODE 1PX MODE

0021 03B2 PIXEL MODE 2PX MODE

0021 02 B5 PIXEL MODE 4PX MODE

006101 E7 RANGE MODE SHORT RANGE MODE
00 61 03 E9 RANGE MODE LONG RANGE MODE

Please refer to Section 3.3 for instructions on how to send commands to the TeraRanger
Evo Mini sensor using a host computer and the HTerm emulation software.

@ E*bgbnl I "mc Rdrr fdeq™ Bd Btrsadsqg mrBhssdc tm = bnmshmentr rsqd™ B, hd.~
mns axsd ax axsd-
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@ &hr “cuhrdc sn B ~hms™hm = shld hmsdqu~k ne ~ edv Bhbgnrdbnmer adsvddm svn-
1 drr™fdr eng ognodg bn B B “mc qdfhrsq ™ shinm-

LT AlcghzAn ~zRs6r isSh JtR Octdiisy
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This mode provides users with data transmission readable to a human eye. When
streaming data using the HTerm software in single-pixel mode, the measured distances are
displayed in millimeters under the form of a 3 to 5 bytes message: www[m-{the number of
bytes is dependant on the number of digits in the distance reading)

Dhrs mbd gd chmfim B B :JxXxX

Mdv khmd bg ~q "~ bsdq :)\n (10 decimal / 0x0A hex)
Byte 1 2 3 4 b
Distance r‘r;ading: 00K Iirru'I::llf.n

Figure 11 - Message frame in text mode for 1px mode measurements

Okd™ rd-~ qdedg-~ sn~ Rdbshinm-~ 5.5~ eng~ B ngd-~ cds ™ hkr- ~ants~dqgng~b ™ rdr~sg ~s-kd "~ c-sn~mnm-~
mt B dghb~k ntsots.-

@ Okd ™ rd mnsd sg s sgdqd fir mn ydgn-o~ ccimf eng kd ™ cimf ydgnr .~

When using 2px mode or 4px mode the measured distances are displayed in millimeters,
separated from each other by a “, symbol. A new line character is only sent at the end of
the measurements. For instance the 4px mode leads to a message of 9 to 17 bytes: wwww,~
wwww,~wwww,~wwwwm-{the number of bytes depends on the number of digits in the distance
reading)-

Byte 1 2 3 4 5 ] [ 3 9 10 11 12 13 14 15 16 17

new
line:\n|

Distance regding 1: o Distance regding 2 xoo Distance regding 3: x000 Distance reading 4: %

Figure 12 - Message frame in text mode for 4px mode measurements

Sgd- Bdrr™fd-eq” B d~eng~sgd-2ow~ B ncd~g r-sgd-r~ B d-rsqthstqd- ~r-sgd-4ow- I ncd,-
dwbdos~sg " s-hs-bnms ™ hmr~- nmkx~ 2~ chrs~mbd-~qd "~ ctmfr,~sg tr- gdrtkshmf-hm- ~~5~sn- 9-axsdr-
Bdrr fd.-
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This mode providers users with measured distances displayed in the form of binary
messages using 4 bytes: SWNVCQC8y Binary mode is the default printout mode of the sensor.

In Tpx mode, the checksum byte is calculated out of the first 3 bytes of the message
(header byte and distance reading bytes)

Hd ™ cdq (1 axsd) T (84 decimal / 0x54 hex)
Dhrs™mbd qd~chmfim B B (2 axsdr) XX
Cgdbjrtl (1 axsd) :JCRC8

Byte 1 2 3 4

Header | Distance reading| CRC-2

Figure 13 - Message frame in Binary mode for 1px mode measurements

Sgd-Sdq~ Q™ mfdg~Eun-Lhmh-whikk-ntsots-S01CQC-~(ehgrs-chrs™ mbd-axsd-rds-sn-ydgn-~mc-sgd-
rdbnmc-sn-nmd)- "~ r~~m~dgqng- B drr™ fd-he-sgd-rdmrng-hr~tm™ akd-sn~ B d "~ rtgd-"~chrs mbd.-
Okd ™ rd gdedq sn Rdbshnm 5.5/eng B ngd cds “tkr ~ants dqgng b~ rdr.~

In 2px mode and 4px mode, the measured distances (2 bytes each) are displayed in
millimeters one after the other. The checksum is calculated at the end of the distance
measurements out of the first bytes of the message. For instance the 4px mode leads to a
message of a 10 bytes: SWWWWWWWWCQC8

Byte 1 2 3 4 5 ] [ a g 10

Eledor Distance reading | Distance reading | Distance reading | Distance reading
r 5 a

CRC-8
1 2 3 4

Figure 14 - Message frame in Binary mode for 4px mode measurements

Sgd- Bdrr™fd-eq™ B d~eng-~sgd-2ow~ B ncd~-g~r-sgd-r~ B d-rsqthstqd- ~r-sgd-4ow- I ncd,-
dwbdos~ sg s~ hs- bnms~hmr~ nmkx~ 2~ chrs~mbd-~ qd "~ chmfr;~ sgtr~ gdrtkshmf- hm~ ~~ 6~ axsdr-
Bdrr fd.-
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In this pixel mode, the TeraRanger Evo Mini returns a rimfkd-chrs™mbd~- Bd” rtqd Bdms in
millimeters, calculated on the entire 27° Field of View of the sensor. It is a default
parameter of all pixel modes.

LT 1" 0S ==zRs)p

When in 2px mode, the TeraRanger Evo Mini returns 2-chrs mbd- Bd”rtqd Bdmsr in
millimeters, with a 20° Field of View in the diagonal. Figure 15 shows the pixel layout and
the order in which the measurements are streamed from the sensor.

_LL1, 0US==zRsp

When in 4px mode (2x2), the TeraRanger Evo Mini returns 4~chrs mbd- Bd” rtqd B dmsr in
millimeters. Each measurement (pixel) has a 13.5° Field of View, which represents an area
of 24 cm x 24 cm at 1 m range. Figure 15 shows the pixel layout and the order in which the
measurements are streamed from the sensor.

Figure 15 - 1px mode (left), 2px mode (center), 4px mode (right)

Sgd-ohwdk-k™ xnts-rgnvm-im-Fhftqd- 15-ansg~fhudr-hmeng B ~ sinm-qd ¥~ qchmf-sgd-onrhshnm-
ne- d~bg- ohwdk- hm~ ro~bd,~ “mc~ qdf " gchmf- sgd- ngcdg- hm~ vghbg- sgd~ chrs~mbdr~ ~qd-
chrok™xdc (Ohwdk 1 = ehqrs chrs™mbd ntsots, Owdk 2 = rdbnmc chrs™mbd ntsots,...)~
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When in long range mode, TeraRanger Evo Mini will allow for distance measurements

starting from 0.03m up to 3.3m range. This is the default range mode of the TeraRanger
Evo Mini.

L T1oBziiJtzs =zRsp

When in short range mode, TeraRanger Evo Mini will sample data at a higher update rate
and return more accurate distance readings, at the expense of maximum range, which
corresponds to 1.35 m range. Please note that the short range mode does not support
applications that require measurements above 1.35 meters.

Vgdm-~sgd-~ Sdg~Q~mFdg- Eun~ Lhmh~ hr~ onwvdgdc-~ neg,~ hs~ ~tsn B ~shb ~kkx~ qdstgmr~hmsn~hsr-
cde” tks-bnmeiftq ™~ shnm~ B ncdr:-Bim ™~ gx-oghms-nts- I ncd,~-1ow- I ncd,~~ mcknm¥-q~ mfd-
I ncdr

LI Miizt 6J3GSG)

Table 13 - TeraRanger Evo Mini data output for error cases

-

Eqgng b~ rdr ntsots- BIMAQX-~

Detection below sensors minimum range 0X0000 -Inf\n
Detection beyond sensors maximum range  OXFFFF +Inf\n
Invalid reading: 0x0001 -1\n

- Ambient light too high
- Target surface too reflective
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