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1. Description and characteristics

Product Description:

The CS10 - S1A is a cost-effective single-point lidar that uses dToF technology to obtain
range information, data is transmitted through a serial port, and uses an 815nm laser as the active
light source. The detection distance is 0.05m ~ 15m, and the absolute accuracy is within 3cm,
which can be used in robot SLAM, indoor ranging and other fields.

Features Applicable scenarios
® Measuring range: 0.1~15m @60% indoor v" Robot SLAM

® Absolute precision < 3cm v Industrial Measurements
® The frame rate is adjustable from 1.8K/3.6K/7.2KHZ v' The drone is set at height

v Liquid level detection

2. Product introduction

2.1 Technical Specifications

parameter least typical utmost remark
Input voltage 4.8 5.0 5.2 Vv
Input current - - 100 mA
Start-up time - 113 - ms Time from power-up to data
output
Laser - 815 - nm
wavelength
Range 0.05 - 15 meter Indoor environment, 30%
reflectivity
absolute error - - 30 mm 10% ~ 90% reflectivity
Frame rate 1.8 3.6 7.2 KHz
FOV - 2 - Deg Receiver
ESD - - 2 kV Human body model
Operating -10 - 60 °C
temperature
Storage -20 - 65 °C
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temperature

relative 15 90% % Non-condensing environment

humidity

Data interface UART

Eye-safe Class 1

Exterior 36mm x 16mm x 19.5mm

dimensions

The weight of <9g

the whole

machine

2.2 Block diagram of a LiDAR system

The CS10-S1A LiDAR hardware system mainly includes two parts: MCU
processor and dTOF module, and the distance information of the module is output
to the terminal through the UART interface.
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Figure 2-1. Block diagram of the CS10 single-point LiDAR system

3. Module performance

3.1 Absolute precision

Absolute accuracy is the difference between the measurement and the true
value, and is used to characterize the proximity of the measurement to the true

value, and its formula is defined as follows:
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Accuracy=| = - |

10% Reflectance Full Scale Absolute Error <3cm:

Figure 3-1. 10% reflectance error

90% reflectance full-scale absolute error < 3cm

RE

Figure 3-2. 90% reflectance error

3.2 Standard deviation

Standard Deviation: Refers to the fluctuation between the measurement result and the
true value, and is used to characterize the data jitter of the measurement result, and its

formula is defined as follows:

STD= /—=l( —r
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10% reflectance full scale standard deviation < 1cm:

Figure 3-3. 10% reflectance standard deviation

90% reflectance full scale standard deviation < 1cm:

tEE

Figure 3-4. 90% standard deviation of reflectivity

4. Electrical connection

Connector
o GH1.25-4P (Female sockets)
specifications

red line UART - RX

Black GND
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UART -TX

green line VCC - 5V
L]
5. Serial port protocol
5.1 UART settings
Attribute Value
Baud rate 576000
Check digit None
Data bits 8
Stop bits 1
5.2 Data Output Format
1) Packet size: 6Byte
2) Data format:
Frame Start character Distance Energy value Check digit
Byte 1 2 2 1
FA L H L H
example:
RHRL FELE | UartAssist ¥5.0.2 <5 .
ane [come =
FA D2 IC 61 02 AD FA D2 IC 68 02 A4 FA D3 IC 62 02 AF FA D2 IC 61 02 AD FA D1 4
sz 676000 ~] | |ic 50 02 92 FA D1 1C 5F 02 90 FA DS 1C 5C 02 97 FA D2 IC 63 02 AF FA D5 1C 5E
#gty [WONE =] | |02 95 FA D5 1C 66 02 9D FA CF 1C 67 02 86 FA D6 1C 5A 02 92 FA D0 1C 5 02 93
FA D2 1C 58 02 94 FA D7 I1C 5A 02 93 FA D8 1C 57 02 91 FA DS 1C 5F 02 94 FA D2
#igfy [ =1 | |ic 55 02 95 FA D2 1C 5A 02 96 FA 12 1C 62 02 AE FA I3 1C 56 02 9B FA I 1C 66
Bits 1 <] | [o2 AD FA D5 1C 54 02 9F FA D2 1C 5D 02 91 FA D6 1C 5B 02 93 FA D5 1C 57 02 9C
. FA D7 IC 5C 02 95 FA D4 I1C 66 02 AC FA D5 IC 5E 02 95 FA CF IC 63 02 B2 FA D4
Jeih| |NORE 1C 5A 02 90 FA D6 1C 5D 02 95 FA D7 IC 65 02 AC FA D7 IC 56 02 OF FA D4 IC 68
® a7 02 A2 FA D5 1C 5C 02 97 FA DO 1C 5B 02 95 FA D3 1C 5D 02 90 FA D2 1C 5F 02 93
I FA D3 1C 5C 02 91 FA D3 1C 67 02 AA FA D6 1C 5B 02 93 FA D7 1C 53 02 9A FA D4
1C 60 02 AA =< {E
z N
B E e BEE(E
(" ASCII (% HEX ! |[2 29:p8 HEX>
o - [Fa FA D8 IC 52 02 94 FA DS IC 5B 02 90 FA D7 1C 5D 02 94 FA IS
v =3
v &E“ﬁ’?‘tﬂ’f < 1C 59 02 92 FA D7 1C 68 02 Al FA DC 1C 61 02 A3 FA D4 IC 6A 02 AO FA D4 IC 57
V BREBHHRTT | |02 op FA D2 1C 5C 02 90 FA DS 1C 5A 02 91 FA D6 IC 60 02 A8 FA D5 1C 5D 02 96
[~ BREHERET FA D5 1C 5F 02 94 FA DS I1C 69 02 A2 FA D1 1C 5D 02 92 FA D6 1C 5D 02 95 FA DD
I R{R7EFISzeE. . | |IC 55 02 96 FA D4 1C SE 02 94 FA D2 1C 69 02 AS FA D2 I1C 61 02 AD FA D3 IC 5B
02 96 FA D6 1C 60 02 A8 FA D5 1C 57 02 9C FA D7 I1C 5D 02 94 FA D5 IC 5E 02 95
=
BEhBE BRWUW | |y 16 1c 58 02 96 FA D9 1C 5E 02 99 FA D7 IC 64 02 AD FA D1 1C 5F 02 90 FA IS
—— IC 65 02 AE FA D6 1C 5F 02 97 FA D3 IC 69 02 A4 FA D4 1C 5D 02 97 FA D3 IC &C
L 02 91 FA D3 1C 61 02 AC FA D7 1C 5C 02 95 FA D7 I1C 55 02 9C FA D6 IC 66 02 AE
& ASCIT (" HEX FA D6 1C 55 02 9D FA DA 1C 57 02 93 FA D2 1C 64 02 AS FA D2 IC 69 02 AS FA D6
v XSS @ | |IC 56 02 9E FA D8 1C 60 02 A6 FA D4 1C 5B 02 91 FA DO 1C 58 02 96 FA D8 1C 5D
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Distance value 0x1CD5 = 738Tmm
Energy value 0x0266 = 614

5.3 Frame rate switching process

1) ac ca 00 00 00 00 (Stop the instruction)
2) acca 030000 03 (Toggle the command -1.8k output mode)
// ac ca 03 01 00 02 (Toggle command -3.6k output mode)
// ac ca 03 02 00 01 (Toggle the command -7.2k output mode)
3) acca 00010001 (Reboot command)

6. Mechanical structure
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Figure 6-1 CS10 Schematic diagram of the structure of a single-point lidar
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7. Instructions for the use of the upper computer

7.1 Upper computer interface

2FES

ROgE - (IRER raE:
a0 COMG =1 HEE 190
2165 | | 770 -
N 4164 769 i 4230.0
pricad 576000 =l 4162 || 772
4164 || 774
s T8k B 4163 || 774
LS =l 4162 || 773 4210.0
- 4182 || 765
HRE 4165 || 772
4160 | | 770
RO EINE Al || Tae] 41900
4163 | | 768
NS &Ik 4185 | | 770
4166 767
4164 || 767 4170.0
mmer |64 || 780
4165 770
R (mm) : 4165 | | 769 =
ik g 4183 || 774 4150.0
122’;3‘”%in' 4162 | | 768
- 4186 || 773
100 SRR a2 || 774
2.23607 4162 || 771 41300
. 4164 | | 768
*E‘l% 4162 769
4162 || 774
oy 4185 || 775 41100
= 100/RERITE: a5 = 3) TR
IR 4166 | | 772 ; ﬁ
770 a163 || 767 I ﬁ *;& e
4164 | | 770 4090 0+ EJ%E* D
e 4183 | | 769 — 576000
lom bt 4164 772
. 4164 | | 772
RIS 4182 || 771 4070.0¢
a1 || 760
4164 | | 772
mELERE w62 || 773
4167 || 775 40500
fHiCs10 LT, (Ri5h) /cs10] R 4163 || 771 oo 20 40
4162 | 4 A
TR R
tHCS10 LIl (Rf5h) /C810] T RIFEE FEER
. 3, 3,
Distance value Energy value NS R EE

2= (10-1000) 1.8k/3.6k/7.2k

Figure 7-1 CS10 Schematic diagram of the

The host computer interface includes real-time data display, data path saving, serial port

setting, result display, graphic output interface and other functions;

7.2 Serial port settings

interface display Procedure
Eites > Flashed the serial port
sre- ol =7 asne € serial por
B SN0 = > Select baud rate 576000
1z 18k =

o > Select the frame rate 1.8k/3.6k/7.2k
g0 L=l

EENE

> Enter the amount of test data per frame (10-1000)
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7.3 Data Measurement

interface display Instructions

Single measurement: Only one set of data is output after a

RiErEa0] e single click

EeRMiE =ik . : . .
Continuous test: The output will continue after being

single-handed, until the end of clicking Stop

7.4 Data shows

interface display Instructions

~ERET > Mean: The average value of 10~1000 distance values
PEE (mm) :
100/ EERENE: o o
220 » Standard deviation: 10~1000 standard deviations of
100/ SRR EE:
2
Rz distance values
13
Abi: . .
" 100} B B > Range: The difference between the maximum and
1100

minimum values of 10~1000 distance values

> Energy value: the average of 10~1000 energy values

7.5 Data Retention

~RFEE
EZERNE=E
|data |
TRIFEIE RIS -
/03 FriE/CS10EEHRE/CS10| #%iF
RIFER B2
V03 B /CS10EEHTE/CS10| %I

Figure 7-2 Schematic diagram of the CS10 data saving page
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The data is ultimately saved in the form of txt documents or images in the specified folder

directory.

8. Camera Cleaning Steps

1. Do not use any chemicals or water on the radar lens to wipe it;
2. Use a lens purge brush to remove dust and dirt from the lens as much as possible;

3. Wipe with a dry, clean microfiber cloth.
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Disclaimer

Device application information and other similar content described in this publication is
provided solely as a convenience to you and may be superseded by updated information. It is
your responsibility to ensure that your application complies with the technical specifications. The
Company makes no representations or warranties of any kind, express or implied, written or oral,
statutory or otherwise, with respect to such information, including, but not limited to,
representations or warranties of use, quality, performance, merchantability or fitness for a
particular purpose. The Company shall not be liable for any such information or the consequences
arising from its use. This product may not be used as a critical component in a life support system

without the written approval of the Company.
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