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LamaPLC: MO1 - V0.4 Laser ranging sensor
with UART communication

A laser ranging sensor is a device that measures distances to objects by emitting a focused laser
beam and detecting the reflected light. These sensors typically operate on principles such as Time-of-
Flight (ToF) or triangulation. They are valued for their high accuracy, fast response times, and
versatility across industrial and commercial applications, including automation, robotics, surveying,
and quality control.

Laser ranging sensor

40~50m

Bk e i il

+2MM

GitHub: https://github.com/Andres-ros/laser-m01-esp32

Pin colors

function wire color
GND black

Vin (2.5V .. 3.3V)|red

TxD UART yellow
RxD UART green

Technical data

measuring distance 0.2..5/10/20/30/40/50 meter
measuring time 0.3..4 sec

laser classification Class Il

laser power < 1lmWw

laser wave length 620 .. 690 nm

laser life maximum > 50000 h

work power consumption|60 mA

input voltage 2.5.. 3.3V

default baud rate 9600 bps

% If you'd like to support the development of the site with the price of a
- #J coffee — or a few — please do so here.
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LamaPLC: MO1 - V0.4 Laser ranging sensor with UART communication
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MOT1 laser ranging module has small size, high ranging accuracy, adapt to all kinds of harsh environment,
can be adapted to a variety of ranging equipment, such as unmanned airerafl, robots, handheld laser ranging
instrument and other equipment. The ranging module can quickly and accurately provide dislance measurement

for the main control system;

This module uses 650nm semiconductor laser, the ranging resolution 15 0.001m. The ranging accuracy 15 £2mm,

the farthest range is 60m; it has UART (TTL level} communication interface; it is a high integration, low power

consumption and light weight ranging sensor.
1. Module parameters
1.1 Performance indicators

accuracy +2mm

unit millimetre
measuring 0. 2~60m
distance
MT 0.3-4 seconds
Laser: o Class T
classification
laser power =lmW
laser wave 620--69%00m
length
Laser life =30000H
Work power HlmA
consumption
quiescent 20uA
dissipation

size 42 13mmx1 Tmmx7. lmm
input voltage 25335V
working _10-40°C
[emperalure
storage 20-65"C
temperature

weight 3.5G

Default baud 9600bps (can be modified by
rate setting}

Mote: The ranging accuracy and distance are based on the medium reflecting target, The actual measurement accuracy

Liancheng Electronics (Shenzhen) Co., LTD

will be affected by the increase of distance and different reflecting targets, ® {2Zmm-+D/10000).

1.2 Size

TOP

T.=0.02

LEFT
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1.3 Pins
1.3.1 FPC output pin definition
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+ Power and other pin levels should be guaranteed within the allowable range of the module, exceeding the

range may cause permanent damage:

+ To order this module, vou need to provide the power parameters that can be provided externally;

+ For example, the power supply of laser rangefinder is lithium battery or dry battery.

2.1 Directive structure

bvte 0 1 2 3 4 b 6 7 g
Position | [T:0] [7] | [6:0] [7:0 [7:0] [7:0] [7:0] [7:0] [7:0] [7:0]
name | Head RAW | Addr Funuiun data count data checksum
daa [ oxAA [0 [ox10 [0x00 [oxi2 [ox00 [ox01 |03 [owas [ o0x9a
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Requests always start with a fixed first byte OxAA
R/W indicates that O: the host writes data to the slave; 1: the host reads data from the slave. The address of the
slave in the table is Ox10, and the address range is only 7 bits, ranging from 0x00 to 0x7F.0x00 is the default

address for each module, and 0x7F is the broadcast address;

Function indicates the operation command content of the host to the slave;
Data count indicates the number of data written to the slave:

Data indicates the data to be written to the slave;

Checksum = R/W addr + function byte + data count + data.

2.2 Control function

order number Funetion code name function
] 00000 FUNC_ERR_CODE system mode
1 Ox0006 FUNC_BAT_VLTG input voltage
2 Ox0007 FUNC_TEMP Read the
temperature on the
board
3 Ox000A FUNC_HARDWAR_VER Read the hardware
VErsion
4 0x000C FUNC_SOFTWARE_VER | Read the software
version
] Ox000E FUNC_SERIAL NUM Read the serial
number
6 Ox0010 FUNC_SET_ADDR From the machine
address setting
7 0x0012 FUNC_SET_OFFSET Set the measurement
offset
Ox0014 FUUNC SET BAUD Set the baud rate
0x0020 FUNC_MEAS_SINGLE single measurement
10 0x0021 FUNC_MEAS_CONTINUO| continuous
s measurement
11 0x0022 FUNC_MEAS_RESULT Read the
measurement results
12 Ox0 1 be FUNC_CTLR_LD Turn the laser tube
onfolf

2.3 Detailed description of control instructions
2.3.1 Read the latest status of the module

Bytes 0 1 2 | 3 4
MName Head REW/ADDR Func_Code checksum
Data OxAA 0x80 0x00 | Ox00 0x80
Read command (e.g., aa80000080)
From machine address: 0x00 Funetion:
Read the status return message: AA 80 00 0000 01 FF FF TF
Bytes | 0 I ) 3 4 E 6 |7 8
Name Head RW/ADDR! func code Data code Data Checksum
Data OxAA | OxBO (=000 ‘ (100 00 ‘ O 1 OxYY | (VA Checksum
2.3.2 Read the hardware version
Bytes 0 I 2 | 3 4
Name Head RW/ADDR Func_Code checksum
Data 0xAA 0x80 0x00 | Ox0A 0x8A
Command: {e.g., aa80 00 Oa8a, return message; AA 80 00 0A 00 01 2502 B2)
|B}'tes ‘U ‘l ‘2 ‘3 |4 5 |6 |’.-' |3
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| 0xYY | OxVV | Checksum

Data | OxAA | 0x80 [ 0x00 [Ox0A [ 0x00 | Ox01
¥YVV 15 the hardware version, such as 2502,

2.3.3 Read the software version

Bytes 0 1 2 | 3 4
MName Head RW/IADDR Fune_Code checksum
Data OxAA (%80 Ox00 | 0x0C 0x8C
Command: {e.g.. aa80 00 Oc8ec. return message: AA 80 00 0C 00 01 25 03 BS)
Bytes | 0 ! 2 |3 4 5 6 |7 8
Mame | Head RW/ADDR| fune_code Data code Data Checksum
Data | OxAA | OxBO Ox00 \ 0x0C | 0x00 | 0xD1 | OxYY | O0xVY | Checksum
YYWVV is the software version, such as 2303
2.3.4 Read the module serial number
Bytes i} 1 2 | 3 4 |
Name Head RW/ADDR Fu:_u:_CudL: checksum
Data OxAA _ 080 0x00 | 0x0E 0x8E
Command: {e.g.. 2a80 00 Oe8e. return message: AA 80 00 0E 00 01 25 04 B&)
Bytes | 0 I 2 3 4 5 6 |7 8
MName Head RW/ADDR| func code Data code Data Checksum
Data | OXAA | 0x80 0x00 | 0x0E | 0x00 | 0x01 | 0xSS | 0xNN | Checksum
2.3.5 Read the input voltage of the module
Bytes 0 I 2 | 3 4
MName Head RW/ADDR Func_Code checksum
Data OXAA 0x80 0x00 | Ox06 0x86
Command: (e.g.. aa 80 00 06 86)
Return message
Bytes | 0 ! 2 |3 4 5 I E 8
Mame Head RW/ADDR| fune_code Data code Data Checksum
Data | OxAA | Ox80 0x00 [ 0x06 | 0x00 |0x01 [0x32 |0x25 | Checksum
Input voltage: 0x3225 means 3 225V
2.3.6 Read the current temperature of the module
Bytes ] 1 2 | 3 4
Name Head RW/ADDR Fune Code checksum
Data OxAA 0x80 0x00 | 0x07 0x87
Command: (e.g.. 2a80000787)
Bytes | 0 ! 2 |3 4 5 6 | 7 8
Narme Head RW/ADDR| fune_code Data code Data Checksum
Data | OxAA | 0x80 000 \ 0x07 | 0x00 | 0x01 | 0x02 | 0x25 | Checksum
0x225 indicates the current
temperature on the board 22.5°C
0x1015 indicates-1,5°C,
2.3.7 Read the measurement results
] 1 2 3 4

Bytes
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Name Head RW/ADDR Fune Code checksum
Data OxAA (x80 Ox00 0x22 (xA2
Bytes | 0 | 2 [3 4 |5 e:9 10: 11 |12
Name | Head | RW/ADDR| fune_code Data code Data Signal Checksum
Data | OxAA | 0x80 0x00 | 0x22 | 0x00 | 0x04 | 0xAABBCCD| 0xYYZZ | Checksum
D

AABBCCDD are both BCD codes:

For example, 0xAABBCCDD = 0x12345678, which
means: 12345 678m; OxYYZZ represents signal
quality, and the larger the data, the better the signal.

2.3.8 Set module address

Bytes | 0 ! 2 |3 4 5 6 |7 8
Name Head RW/ADDR| fune_code Data code Data Checksum
Data OxAA Ox00 Ox00 ‘ Ox10 0x00 0x01 Ox00 | 0xYY Checksum

Command: (e.g.. aa0000 100001000112, Note: After the module address is modified. it needs to be re-
powered on, and other corresponding commands are also modified)

Bytes |0 1 2 3 4 5 6 |7 8
Name Head RW/ADDR| fune_code Data code Data Checksum
Data | OXAA | 0x00 0x00 | 0x10 | 0x00 [0x01 |0x00 | OXYY | Checksum

0xY'Y is the module address, which ranges [rom 0 1o 127, address 0x7F is the broadcast address

2.3.9 Set the module to measure the offset

Bytes | 0 | 2 | 3 4 5 6 | 7 8

Name | Head RW/ADDR| fune_code Data code Data Checksum

Data | OxAA | 0x00 0x00 | Ox12 [ 0x00 | 0x01 | OxXX | OXYY | Checksum
Command; (e.g., aal000120001006477)

Bytes | 0 ! 2 |3 4 5 6 |7 8

Name | Head RW/ADDR| func_code Data code Daia Checksum

Data | OxAA | Ox00 ox00 [ 0x12 [ ox00 | 0x01 | 0xXX | 0xYY | Checksum

If ZZ2YY = Ox0064 (100mm), the measurement result
is +100mm; if ZZY'Y =0xFF9C (-100mm), the
measurement result 1s- 100mm;

2.3.10 Turn on and off the laser tube

Bytes | 0 1 2 3 4 5 6 |7 8

Mame Head RW/ADDR| func_code Diata code Data Checksum
Data OxAA Ox00 0x01 | Oxbe 0x00 0x01 0x00 | OxLL Checksum
Command: (e.g., aaD001be00010001c] to trn on red light / aa0001be000 100000 to turn off red light)
Bytes | 0 1 TRE 4 5 6 |7 8

Name | Head RW/ADDR| fune_code Data code Data Checksum
Data | OXAA | 0x00 0x01 | Oxbe | Ox00 | 0x01 | 0x00 | 0xZZ | Checksum

ZZ =0x1; Turn on the laser, ZZ = 0x0; Turn off the laser tube;

2.3.11 Angle measurement

Bytes | 0 ! 2 |3 4 5 6 |7 8
Name Head RW/ADDR| func_code Data code Drata Cheeksum
Data | OXAA | 0x00 0x00 [ 0x23 | 0x00 [0x01 [0x00 |0x00 | Checksum
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return information

Byes | 0 | 2 | 3 4 E 6 | 7 8

Mame | Head EWADDR| func_code Data code Ditlis Checkaum
Duata | OxAA | Ox0 000 | 0x23 [ 0m00 [ 0x01 | 0xSX [ 0svZ | Cheeksum
% Symbol bit, the positive value of the Angle 15 0, and the negative value is 1:

The XY 7 is the BCD cade: XY 7 = 235, expressed as 235 %,

1.3.12 Start 8 normal measurement

Bywes | 0 i E RE 6 |7 8

Marme | Head RW/ADDE| func_code Diata code Dt Checksum
Daz | OxAA | 00 0s00 [ 0x20 | 0x00 | 0x01 [ 0x0D | 0x00 | 0x21
Command: (eg., andG002000010030021, return message: AA 00 00 20000 04 00 00 04 84 02 3D EB)
fytes | 0 1 : I3 4 s Js:e I E:

Wome | Hesd | RW/ADDR| fune_code Data code [atn Signal Checksum
Dotn | OxAA | Ox00 Ox00  Ox200 | GudD | OwDd | OxAABBCCD | OxYYZEL Checksum

(1]

AABBCCDD are both BCD codes:

For example, DxAABRBCCDD = 0212345678, which

means: 12345 678m; OxY'Y A7 represents signal

quality, and the larger the data, the better the signal;

2.3.13 Start a quick measurement

Byws | 0 1 ' E "RE L 8

Mame | Head EW/ADDE| func_code Dirta code Dt Checksum
Dua | OxAA | Ox00 ox00 [ ox22 | 0x00 [ 0x01 [ 0a00 | 0x00 | 0x23
Command: such as aalC0OZ2000 7000023, retum message: AA G000 22 00 04 )00 04 91 03 2F LD}
Byvies | 0 | 2 3 4 | 3 [ 1a: 11 12

Mame | Hesd | BW/ADDR| func_code Dt code Data Sigral Clwcksum
Data | DA | OxED w00 | 0x22 | O | OwDd | OxAABBCCD | OxYYEZL Chegcksum

n

AABRBCCDD are both BCD codes;
For example, OxAABBCCDD = 0x1 2345678, which
means: 12345 678m; OxY'YZZ represents signal
quality, and the larger the dota, the better the signal;

The seeursey of the measurement result 15 shightly worse than that of o normael measurement

2.3.14 Start automatic continuous measurement

Bytes |0 [ 2 | 3 4 | 5 & [7 8

Marme | Head RW/ADDR| func_code Diata code [ Checksum

Dua | OxAA | Ox0 ox00 [ 0x21 [ 0a00 | 0x01 | 0x00 | Ox0D | a2z

Command: (e.g., aadD00ZL000 10G0022) The module returng the command after receiving it

Bytes | 0 | ' E : |5 6 |7 8

Mame | Hewd RWADDR| fune_code Dt code Dz Checksum

Duma | OxAA | DxDO 0x00 | ox21 [ 0a00  [0x01 | 0x00 | Ox00 | 0x22

Enter continueus measurement mode and continuously send data o the host

Bytes | 0 I 2 3 "R E 610 1 11 12

Marne | Head | BW/ADDR| func_code Dala code [t Signal Checksum

Dag | OxAd | Ox00 Ox00 | 0x21 | 0500 | 0x04 | OxAABBCCD| OxEEFE Checksum
n

The information conlent is the same as a single measurement;
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Repeat the command to stop continuous measurement;

If an error occurs during the measurement process, an error message will be returned. See module error
report for details.

2.3.15 Other functions
The baud rate setting returns information

Bytes | 0 | 2 |3 4 5 E 8

Name Head RW/ADDR! func_code Data code Baud code Checksum
Data | OxAA | 0x00 | 0x00 |0Ox14 | 0x00 |Ox01 |0x00 [OXOY | Checksum
Bytes | 0 I 2 3 4 5 6 | 7 8

Name Head RW/ADDR| func_code Data code Baud code Checksum
Data | OxAA | 0x00 0x00 | 0x14 [ 0x00 |0x01 | 0x00 | 0x0Y | Checksum

The default baud rate of the module is 9600, Users can change the baud rate according to their
own needs. At present, there are two types of baud rates available; Ox0Y = 0; 9600 baud rate
0x0Y = 1: Porter rate

115200 needs to be

rebooted and refreshed.

2.3.16 Module error report

Bytes |0 1 2 3 4 5 0 7 8
Name | Head RW/ADDR| fune_code Data code Data Checksum
Data OxEE | Ox00 Ox00 Qx00 0x00 0x01 0x00 ERR_COD | Checksum
E

2.3.17, Other error codes
ERR_CODE explain
OxOD00(ERR_NO) inerrancy
Ox0D00IERR_HARDWARE) hardware error
Ox0002(ERR_DATA_OVER_FL | No output data
OWwW)
Ox0003(ERR_SIGNAL_WEAK)| The reflection signal is too

weak
Ox0004(ERR_SIGNAL_STRON| The reflection signal is too
G strong
Ox0005(ERR_TEMP_HIGH) The temperature is too high (>

40°C)
0x0006(ERR_TEMP_LOW) Temperature is too low (-10°C

)

OxO007(ERR_BAT_LOW) Low power supply voltage

(<2.3V)
Ox0008(ERR_OVER_RANGE) no to scale
OxDOIHERR_READ) Reading the message was

WIong
OxDO0A( ERR_WRITE) Writing a communication

Croor
0x000B( ERR_ADDR) address error

3. Factors affecting ranging capability, ranging response speed and velocity accuracy
3.1 Target reflectance:
Generally, the higher the target reflectivity, the better the ranging capability and the faster the ranging response speed. For
instance, a target with medium reflectivity can be measured up to 40 meters, while a target with high reflectivity can be
measured ot least 60 meters. A target with low reflectivity may only be measured up to 30 meters. (For targets that arc
difficult to form diffuse reflection, such as water surfaces, measurement may not be possible.)
3.2 Target shape:
When the reflected surface area of the measured target 15 too small or uneven, the ranging ability and ranging response speed
will he corvespondingly reduced;

3.3 Measurement Angle:
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3.4 Mensurement environnt:
Factors alfecting ranging capability and respoose speed include aie humdity and susperded pariculste maler conpentrations
Laser reflectivity and measuremerit results may vary depending on environmental conditiors, target eoloration, surface finish,
dimensions, setual shape, and other eharacienstics. Measurement eroors or Gailures may cecur under the following eircumstasoes:
* Sl arslender irpeis
# The target is Iack or darker
* The torget hos a gmded surfice
* The torget is moving or vibmling
# When measuring e water surlce
* The tarpet mensured through the plass
*+ The torged is plass or mimor
* The Lser w5 irecidient af am ehlsque angle te the argel sorfice
1.5 Mensumng repction speed:
Thes product wses ired Dight lser bem for measurement. [ measures (he ime o takes for the lnser heam o trmvel from the

ranging telescope to the target and refum. The maximum nezsurenent time is 45 and the switching time of the target is less
than {195

Mate: The inconsistert reflectivity of the torget abject and the siability of the module locking the torget abject will affect 1he
responsa speed aof the medule
IV, MNales

4.1 Do look directly o the lnser beam when using this module

4.2 Dy rwd e the evepiece o ather addilional sptical devices o operle the module io avord additional eyve damage

4.3 Dot disasseemble the module, disssseembling the product is nol covered by the warranty,

4.4 When tramsporling, sonmge ard wing ths product, stieateon shoukd be pasd te avord bumid envireomint. Warkimg in hunid
cavinanment such & casy condersation and frastwill affieet the ranging performance and may cause dansage to the medule!

4.5 In the process of tmnsponation, sufficient cushioning materiol should be added in dhe pocking box o ovoid damage to the module.

4.6 The module should be placed ina place out ofthe reach of children, and not placed on an unstbde high place iooveid flling ord damoping
e mnd ke

4.7 Dovmed place the module ina sunsbaked car o mear an environment with strong ulteoemolet Light o bt source, Sooos b avoad
uncomrollahle elects on the micdule

4.8 In case of drastic temperature change, condensation will ocewr on the surface of the nsin lens of the module. Do pot use the
inrdule al this tome

4.9 If the expased lens is diny, it can be wiped clean with a glass cloth gently. Do niot wse other itens 1o wipe it to avoid scratehes on
the surface of the lens.

410 This medule is guaranteed for one vear, lifelime warranty: free replacement dus te its own quality problems: problems
coused by human factars,

Accarding b the acfusd sitwation, the cost ol chargine for mamnlenance and replacement of pars
V. The measurement range of the ranging module is defined under the following conditions
5.1 The messsumed target reflecton e reaches mone than §5%%.
5.2 The measured farget reflector is perpend icular 1o the loser emission direction

5.3 Supgestion: When memsunng o remobe target, vou should use o triped to fig the module so reduce the sheking of the module dunng the
nemsLmement process, soas o obinin beier memsurement resulls.
5.4 [rher uncomventianal testing enviranmends and methods not desemibed in the table shall be canfirmed by both pamties through
nepotintion and solved with the custamser

Related issues. The resules of ueonventional tests shall nod be wed as a judpment condition Tor product quality uril they are
confimed.

distance measurement, laser, distance, sensor, M01
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