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1 Introduction

This document describes how to use IDM2040 with LDSU circuitpy example including the
Installation procedure for Thonny Python IDE and steps to execute LDSU circuitpy examples.

The Python SDK will run on IDM2040 with appropriate LDSBus interface. IDM2040 has built-in

LDSBus interface and is capable of supplying up to 24v to the LDSBus. More information on the
IDM2040 is available at https://brtchip.com/product/.
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2 Credits

Open Source Software

e Thonny Python IDE: https://thonny.org
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3 Getting Started with IDM2040

3.1 Hardware Overview

£
.uumm ‘

r'-:{-lglglql

R!I

Port for PC  Boot button
Reset Button
20v Adapter connection

Figure 1 - IDM2040 Hardware Features

RIAS Jumper

3.2 Hardware Setup Instructions

Follow these steps to setup the IDM2040 Hardware Setup -

a. Remove the Jumper.
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b. Connect the LDSU module to HVT.

c. Using RJ45 cable, connect HVT to IDM2040 RJ45 connector.

d. Connect the 20v supply adapter using a USB-C cable to the USB-C port on the IDM2040.
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e. Turn on the 20v adapter using the AC power supply.

f. Connect IDM2040 to PC using Type-C cable.

g. Press the Boot button the IDM2040 board; Hold it for a few seconds and release it after
resetting the board. Windows will open a drive named “RP1-RP2”.

Manage RPI-RP2 (E) — [m] >
Share View Drive Tools - @
- v O = Search RPI-RPZ (E:)
rve # MName - Date modified Type Size
* e INDEX ) PM Microsoft Edge H... 1KB
- Q{ INFO_UF2 :20 PM TXT File 1KB
-+
-
*
r o
Co o
-
Pros
-+

h. In the given example package, there must be an “.uf2” file, copy the file and paste it into
“RP1-RP2" drive.

Masre Date modified Fype Saze
SAMPLES 111172021 1:40 PhA File folder
| IDWE0S0_FIRMWARE a2 111172027 1:35 P LIFZ Fale 1,512 KB

i. Upon copying the “.uf2” file to “"RPI-RP2”, the device will reboot automatically and again
will appear as a new drive, such as “"CIRCUITPY”.

Share View Drive Tools
CIRCUITPY (G:)
A Name Date modified Type Size
fseventsd 172020 12:00 AM Fife folder

" Iib File folder

B | .metadata_never_index METADATA_NEVE. ) KB

N | Trashes TRASHES File 0KB

L [ boot_out 17172020 12:00 AM TXT File 1 KB
8. code 11/8/2021 12:58 PM PY File 0KB

I
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The “code.py” is the main file which runs every time theIDM2040 is reset. Open this file and
delete any content inside of it before saving.

j.  The COM port for this device will appear in Device Manager. Here is an example screen
showing the IDM2040’s COM Port as COM6.

& Device Manager

File Action View Help
s m O HEmM B EXG
w B BRT-SWPCH
& Audic inputs and outputs
[ Computer
wm Dizk direes
Bl Display adapters
s DVDVCD-ROM drives
. Firmwrare
i Human Interface Devices
=2 IDE ATASATAP| controllers
= Keyboards
ﬁ Mice and other pointing devices
B Moo
&® Network adapters
w W@ Ports (COM & LPT)
i Inted(F) Actree Management Technology - 201 [COM3)
i USE Sesial Device (COME)
W USE Sexial Part (COMS)
= Print quewses
O Processors
B Secunity deaices
l" Scftware components
B Software devices
iy Sound, video and garme contrallers
£ Storage controllers
B Systern devices
i Unnversal Serial Bus controllers
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4 Thonny Python IDE - Installation/Setup Instructions

Follow these steps to install and setup Thonny Python IDE -

a. Download the Thonny Python IDE package from https://thonny.org/.

b. Click Windows to download the windows version.

! I Ih Onn Download version 3.3.13 for
; Mac - Linux

N Python IDE for beginners 777

Thonny = O x
File Edit View Run Tools Heip

0 25 % >33 @

factorial.py Variables

def fact(n): Name Value
if n == @:
return 1
else: - 3
return fact(n-1) * n

fact <function fact:

n = int(input("Enter a natural numbe:

[
print("Its factorial is*, Fact3)) fact
fact
def fact(n):
if n == @ def fact(n):
retur if n == @:
else: return 1
Fetur else:
Fefurn - fact(E=D * n
Shell
>>> Local vaniables

fntes a =atusal susnas: 3 Local variables
i N : Name Value
Name Value

- 2

c. Upon downloading the application, complete the installation by clicking the executable file
(.exe) and following the installation wizard. Upon completing the installation, open the
Thonny Python IDE from the Windows Startup.

d. To open the Properties, click the left mouse button at the right bottom corner. Select
“CircuitPython (generic)”.

Fe Thoary - cumttiess © 1.1
fe BBt View Run ook Hep

USd O @

cuntitiec>

shll

The same interpreter which runs Thonny (default)
Alternative Python 3 interpreter or virtual environment »
MicroPython (ESP32)

MicroPython (ESP8266)

MicroPython (generic)

v CircuitPython (generic)

Configure interpreter...

CircuitPython (genenc)
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e. Click “Configure Interpreter...”

T Thonny - <untitleds © 1:1 9 X
Flle Edit View Run Tools Help
QEd 0 @
<untitled>
shell
>
The same interpreter which runs Thonny (default)
Al ive Python 3 interp or virtual envi »
MicroPython (ESP32)
MicroPython (ESP8266)
MicroPython (generic)
v CircuitPython (generic)
Configure interpreter...
Clr(u-tﬁﬁon(genenc |

Click on the Port drop down and select the port appeared for IDM2040 in device manager
after connecting. In this example screenshot COM port appeared as COM6. Click [OK].

T Thonny options

*
General Interpreter Editor Theme 8 Font Run & Debug Terminal Shell Assistant

Which interpreter or device should Thonny use for running your code?

CircuitPython (generic) ~
Details
Connect your device to the camputer and select corresponding port below
(look for your device name, "USE Serial” or "UART").
If you can't find it, you may need to |nmll proper UsE dnver f|m
Port
USE Serial Device (COME) ~

Install or update firmware
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g. Thonny will report the device information at the interpreter prompt (“Adafruit CircuitPython
7.0.0-dirty on 2021-11-11, Raspberry Pi Pico with rp2040”) if the device port is correct.

>
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5 Procedure to run LDSU Circuitpy Sample Example
using Thonny

Follow these steps to run the LDSU circuitpy sample example -

a. Open the sample package file. As part of the sample package there is a folder by name
“json” which contains various sensor json file.

Name v Date modified Type Size
8L, irBlasterAppHelperFunctions 11/11/2021 2:45 PM PY File 9 KB
#7. LDSBus_3in1_Sensor 11/11/2021 2:20 PM PY File 5 KB
&. LDSBus_4in1_Sensor 11/11/2021 2:20 PM PY File KE
ﬂ, LDSBus_CommandLineParser 11/11/2021 1:39 PM PY File 2 KB
8. LDSBus_Generic 11/11/2021 2:20 PM PY File 5 KB
#7. LDSBus_IR_Blaster 11/11/2021 1:40 PM PY File 5 KB
Q, LDSBus_PH_Sensor 11/11/2021 2:20 PM PY File 5 KB
ﬁ, LDSBus_Relay_Sensor 11/11/2021 2218 PM PY File 7 KB
ﬂ. LDSBus_Thermocouple_Sensor 11/11/2021 2219 PM PY File 5 KB
o lir_input_file 11/11/2021 1:40 PM TXT File 1 KE
json 11/11/2021 4:08 PM File folder
b. Copy and paste the “json” folder to the “"CIRCUITPY"” storage device.
Manage CIRCUNTPY (&) - =) X
hare View Detve Tools
CIRCUWTPY (&) v

Sfseventsd

json

b

.metadats_never_index

Jrashes
_f boot_out

q.coc‘x
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c. Open any given example using a text editor such as notepad ++ and copy it to the Thonny
Editor and save it. For example, open "LDSBus_Thermocouple_Sensor.py” and copy/paste
on Thonny Editor. Click [Save].

-
f Thonny - CircuitPython device : /examplepy @ 1211
¥ y plepy

File Edit View Run Tools Help

Sofd o e

[ example.py | ™
"""l @brief Defines the LDSBus Example Usage"""
import json

import time
from LDSBus_SDK import LDSBus_SDK

G_LDSU_SENSOR_TYPE = "THERMOCOUPLE"
Kf __name__ == '__main__':
try:

Setup the Options as provided in command line

port_type = "ldsu’
port = "1°'

1dsu_id = @

ison path = "djson"

Shell

d. Upon clicking [Savel, a "Where to save to?” dialog box will be displayed. Click and select
CircuitPython device.

1

File Edit View Run Tools Help
QJEd O @

[ example.py ]*

"""l @brief Defines the LDSBus Example Usage"""

import json
import time
from LDSBus_SDK import LDSBus_SDK

G_LDSU_SENSOR_TYPE = "THERMOCOUPLE™ :
Tk Where to save to? X

This computer

Setup the Options as provided in command line
W CircuitPython device
port_type = 'ldsu’

port = "1’

ldsu_id = @

ison path = "dison”
Shell
>>>
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e. Enter a file name and click [OK].

Note: When sample code is saved to “code.py” then every time it reboots, it will begin running
“code.py”. In order to avoid this, specify a different name.

T
Fie Edt View Run Tock Help
JZH © @
<untitled> *
""" @brief Defines the LDSBus Example Usage"""
import json
import time
from LDSBus_SDK import LDSBus_SDK T Save to CircuitPython device x
G_LDSU_SENSOR_TYPE = “THERMOCOUPLE" CircuitPython device
Name Sae [oytes]
if _name_ == '_main_ ': b lib
[2 boot_outtt 109
try: @ codepy 0
Setup the Options as provided in command line
port_type = 'ldsu’
port = '1'
ldsu_id = @
json_path = "json”
Instantiate the LDSBus SDK with the port_type provided by user|
1ds_bus = LDSBus_SDK(port_type} Filename:  example] 3 Cancel
orint ("%23s : %s" % ("LDSBus SDK Version®. 1ds bus.LDSBus SD
Shell
Adafruit CircuitPython 7.0.0-dirty on 2021-11-11; Raspberry Pi Pico with rp2040
3

f. The file will be saved to "CIRCUITPY” drive.

» This PC » CIRCUITPY (G:)

" Mame Date modified Type Size
fseventsd 1/1/2020 12:00 AM File folder
json 11/11/2021 3:25 PM File folder

lib 1/1/2020 12:00 AM File folder
| | .metadata_never_index 1/1/2020 12:00 AM METADATA_MEVE... OEB

[7] Trashes 1/1/2020 12:00 AM TRASHES File 0 KB
[ boot_out 1/1/2020 12:00 AM TXT File 1KB
& code 11/8/2021 12:58 PM PY File 0 KB
# example 11/12/2021 2:26 PM PY File 0 KB
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g. To run the example from Thonny Editor, click a (Run current script).

Ti Thenny - CircuitPython device i /examplepy @ 1211
File Edit View Run Tools Help

J.’:u. w

[ example.py ]*

"""l @brief Defines the LDSBus Example Usage

import json
import time
from LDSBus_SDK import LDSBus_SDK

G_LDSU_SENSOR_TYPE = “"THERMOCOUPLE"

if _name_ == '__main_ ':
try:

Setup the Options as provided in command line

port_type = 'ldsu’

port = '1°

ldsu_id = @

ison path = "dison"
Shell
>»>

h. The Circuitpy LDSU example will run to scan the bus and start reporting the sensor data.

Tk Thonny - CircuitPython device i: fexample.py @ 21:27
File Edit View Run Tools Help

DEE O w

[ example.py 1

| @brief Defines the LDSBus Example Usage
import json
import time

from LDSBus_SDK import LDSBus_SDK

G_LDSU_SENSOR_TYPE = "THERMOCOUPLE"

if _ pame_ == '_ main__ ":

Setup the Options as provided in command line

port_type = 'ldsu’
port = '1'
1dsu_id = @

Shell

LDSBus SDR Version : v0.0.1

No. of LDSUs Found : 1

EVICE FOUND
LDSUID : 4
UUID : LS01010114162113360
SERIAL : 000003EC
TYPE : LDSBus Thermocouple Sensor
OBJID : 32769
MANUFACTURE DATE : 16082021
PRODUCT VERSION : 1.0

ENSCR DAT
UUID : LS01010114162113360
TYPE : LDSBus Thermocouple Sensor
Thermocouple : 28.13 E

ENSCR L.
UUID : LS01010114162113360
TYPE : LDSBus Thermocouple Sensor
Thermocoupls : 28.13 &

Product Page
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i. To stop the execution, click @ (Stop). Users can update the code as required or can
copy/paste another example to try in the Thonny editor.

Note: Upon making any changes to the script file, remember to Save and Run the script.

T& Thonny - CircuitPython device: fexamplepy @ 21:27
File Edit View Run Tools Help

NESHE O

[ example.py ]

"""l @brief Defines the LDSBus Example Usage"""

import json
import time
from LDSBus_SDK import LDSBus_SDK

G_LDSU_SENSOR_TYPE = "THERMOCOUPLE"

v

if name == " main_ ":

try:

Setup the Options as provided in command line
port_type = "ldsu’

port = "1’

ldsu_id = @

Shell
TYPE : LDSBus Thermocouple Sensor
Thermocouple : 28.13 c

SENSCR DATA
UUID : LS01010114162113360
TYPE : LDSBus Thermocouple Sensor
Thermocouple : 28.13 c

SENSCR DATA
UUID : L801010114162113360
TYPE : LDSBus Thermocouple Sensor
Thermocouple : 28.00 [

SENSCOR DATA:
UUID : LS0101011416211336€0
TYPE : LDSBus Thermocouple Sensor
Thermocouple : 28.13 C

SENSCR DATL
UUID : LS01010114162113360
TYPE : LDSBus Thermocouple Sensor
Thermocouple : 28.00 C
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j. Remember to copy the following files - “irBlasterAppHelperFunctions” and
“lir_input_file.txt” before trying the LDSBus_IR_Blaster.py example.
MName - Date modified Type Size
json 11/11/2021 4:08 PM File folder
Iﬁ. irBlasterAppHelperFunctions 11/11/2021 2:45 PM PY File KB
ﬁ. LDSBus_3in1_Sensor 11/11/2021 2:20 PM PY File 5KB
ﬁ. LDSBus_din1_Sensor 11/11/2021 2:20 PM PY File 5KB
&. LD5Bus_CommandLineParser 111142021 1:39 PM PY File 2KB
LDSBus_Generic 11/11/2021 2:20 PM PY File 5KB
I-g LDSBus_|R_Blaster I 11/11/2021 1:40 PM PY File 5KB
%2, LDSBus_PH_Sensor 11/11/2021 2:20 PM PY File 5KB
ﬁ. LD5Bus_Relay_Sensor 111172021 218 PM P File TKB
ﬁ. LD5Bus_Thermecouple_Sensor 111172021 219 PM P File 5KB
r@f lir_input_file I 11/11/2021 1:40 PM TXT File 1KB

Refer to BRT AN 078 LDSU IR Blaster Application for more details on
“LDSBus_IR_Blaster.py” example.
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Distributor and Sales Representatives

Please visit the Sales Network page of the Bridgetek Web site for the contact details of our distributor(s) and
sales representative(s) in your country.
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assistance provided by Bridgetek. Use of Bridgetek devices in life support and/or safety applications is entirely at the user’s
risk, and the user agrees to defend, indemnify and hold harmless Bridgetek from any and all damages, claims, suits or expense
resulting from such use. This document is subject to change without notice. No freedom to use patents or other intellectual
property rights is implied by the publication of this document. Neither the whole nor any part of the information contained in,
or the product described in this document, may be adapted or reproduced in any material or electronic form without the prior
written consent of the copyright holder. Bridgetek Pte Limited, 178 Paya Lebar Road, #07-03, Singapore 409030. Singapore
Registered Company Number: 201542387H.
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Document References
BRT API 002 LDSBus Python SDK Guide

BRT AN 078 LDSU IR Blaster Application

Acronyms and Abbreviations

Terms Description

HVT High Voltage T-Junction

IDE Integrated Development Environment
LDSBus Long Distance Sensor Bus

usB Universal Serial Bus
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