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The high performance MTOF171000C0 is a cost 
effective ToF(time –of –flight)Module system. Best-in-
class distance measurement performance to a wide 
range of applications, including clean robot, tablets, 
Drone, and smart home applications.

MTOF171000C0’s time-of-flight sensing technology is realized by 
Sharp’s original SPAD (Single Photon
Avalanche Diodes ) It enables accurate ranging result, higher 
immunity to ambient light and better robustness to work by special 
optical package design.
Please read this document before your design. 



Products Benefits

• 940nm emitter classified as class 1 under operation condition by IEC 60825-1:2014-3rd edition
• Long range absolute range measurement up to 1.2m
• High speed distance measurement response
• Advanced optical cross-talk compensation
• Easy to set
• No additional optical calibration requirement
• Single power supply
• Lead-free, RoHS compliant
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Features 

• Working range : 2cm~120cm (White Card)
• Accuracy : +4% at 120cm (White Card)
• Sensor Board Dimension (mm) : 10 x 12 x 3.5 
• Programmable for Customization
• Flexible Control Interface with Uart / I2C Selectable

Pin define
1�VDD
2�GND
3�TXD
4�RXD
5�SCL
6�SDA

Pin define

Fundamental function
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Parameter Characteristics

MCU 8051

ToF Sensor GP2AP01VT10F

FoV 25

Operating temperature -20 70℃
Power supply voltage 3.0V 3.6V

Current consumption 30mA ( at 3.0V )

Working Cycle time 33msec

Working Distance 2cm 120cm (White card)
2cm 70cm (Gray card)

Measurement Accuracy 4% at 120cm (White card)
7% at 70cm (Gray card)

Control Interface UART / I2C Selectable 

Sensor board Package 6pin / 10×12×3.5mm 
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1. Bits per Second : 9600
2. Data Bits : 8
3. Parity : None
4. Stop bits : 1
5. Flow Control : None

Data(HEX) Description

55 1st Identification Byte

AA 2nd Identification Byte

CMD Command

CMD_DAT/ADDR Data / Register

LEN Data Length

DAT0 Data 0

DAT1 Data 1

… …

DATn Data nCn=LEN

CHKSUM Check SumAThe TWO Identification Byte are not included 

Command/Data Transmission Format

UART Serial Port

Port Setting
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Command Name Instruction(HEX) Feature Function

CMD_RD_SEN_REG D1 Read the ToF sensor register

CMD_WR_SEN_REG 51 Write the ToF sensor register

CMD_RD_MM D3 Distance measure data( reply the "8888" when abnormal status)

CMD_CALI_XTALK FA XTALK Calibration 

CMD_CALI_OFS FB OFFSET Calibration

CMD_WR_OFS 7C Write the OFFSET value

CMD_WR_XTALK 7D Write the XTALK value

CMD_RD_VAR F0 Get the Module status information, for the Engineering debug

CMD_RESET F5 Sensor Reset

Serial Port Command List

Instruction

Command Name Send instruction Return instruction Command Name

CMD_RD_SEN_REG 55 AA D1 3B 01 0D 55 AA D1 3B 01 0F 1C To get the TOF sensor 
DEVICE ID

CMD_WR_SEN_REG 55 AA 51 00 01 C0 12 55 AA 51 00 01 C0 12 To Write "0xC0" into TOF 
Sensor Register 
COMMAND_00H

CMD_RD_MM 55 AA D3 00 02 D5 55 AA D3 00 02 01 02 D8 To Get the Distance 
Measurement value, ex. 
0x0102=258mm

CMD_CALI_XTALK 55 AA FA 00 02 D5 55 AA FA 00 04 Hs Ls Hx Lx chksum HsLs : the result after 
Calibration
HxLx :the Calibration data

CMD_CALI_OFS 55 AA FB 00 04 FF 55 AA FB 00 04 Hs Ls Ho Lo chksum HsLs : the result after 
Calibration
HoLo :the Calibration data

CMD_WR_OFS 55 AA 7C 00 02  Ho Lo 
chksum

55 AA 7C 00 02  Ho Lo chksum offset value with Big Endian

CMD_WR_XTALK 55 AA 7D 00 02 Hx Lx chksum 55 AA 7D 00 02 Hx Lx chksum xtalk value with Big Endian

CMD_RD_VAR 55 AA F0 00 20 10 the Module status information, for the 
Engineering debug

the Module status 
information, for the 
Engineering debug

CMD_RESET 55 AA F5 00 00 F5 55 AA F5 00 00 F5 System Reset

Example

The Command/Data Transmission seen as executed finish, when the 
next Byte be triggerred delay more than 10ms
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Return the Distance measurement 
0x0102=258mm
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I2C Bus

Command Name Instruction(HEX) Feature Function

CMD_RD_MM D3 Distance measure data( reply the "8888" when abnormal status)

CMD_RESET F5 Sensor Reset

Command Instruction

I2C Setting

1. Module ID : 0x52
2. Data Bits : 8
3. Module Select pin : RXD
4. Control : I2C Standard mode 100 kbit/s

1 L C 7I C AC I 8 D F F I F F ,  F
8 C8 / AC I 8 D 2 , 

. F AC ID C 7 ) 7 CF 7 F 8 C F F
-CF AI AC I 8C FC A F IAD C 8 C- 0C I AC I
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Operation Sequence

 

1 . 
2 . MasterE START
3 . MasterE I2C addr 0x52 7bit 0 1bit ACK
4 . SlaveE ACK
5 . MasterE I2C 0xD3 8bit ACK
6 . SlaveE ACK
7 . MasterE START
8 . MasterE I2C addr 0x52 7bit 1 1bit ACK
9 . SlaveE ACK
10. SlaveE data 2Bytes (mm)
11. MasterE ACK
12. MasterE STOP
13. 

The Command sequence for the Ranging :
1 . Pull Low the Module select pin
2 . Master send START
3 . Master send I2C addr 0x52 7bit with the read/write select 0 1bit ,waiting for ACK
4 . Slave send ACK
5 . Master send I2C command 0xD3 8bit) ,waiting for ACK
6 . Slave send ACK
7 . Master send START
8 . Master send I2C addr 0x52 7bit with the read/write select 1 1bit) ,waiting for ACK
9 . Slave send ACK
10. Slave send data 2Bytes reply the ranging result(mm)
11. Master send ACK
12. Master send STOP
13. Pull High the Module select pin
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3 Design and Application 

3.1 OUTLINE design 

 

(mm are the original dimensions)

1 …  … 6

1

2

3

4

5

6

No. Pin name

VDD

GND

TXD

RXD

SCL

SDA Gross weight : 0.7g
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d r Ray field information
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4. Demo Kits��

The Arduino Software (IDE) allows you to write programs and upload them to your board.
Below we use Arduino 2560 as an example: 

1.Install the Arduino Desktop IDE : https://www.arduino.cc/en/Guide/HomePage
To get step-by-step instructions select one of the following link accordingly to your operating system.

Windows(https://www.arduino.cc/en/Guide/Windows)
Mac OS X(https://www.arduino.cc/en/Guide/MacOSX)
Linux(https://www.arduino.cc/en/Guide/Linux)
Portable IDE (Windows and Linux) (https://www.arduino.cc/en/Guide/PortableIDE)

(Reference: https://www.arduino.cc/en/Guide/HomePage)

2.Use your Arduino Mega 2560 on the Arduino Desktop IDE
(https://www.arduino.cc/en/Guide/ArduinoMega2560)

2.1 Connect your board
The USB connection with the PC is necessary to program the board and not just to power it up. The 

Mega2560 automatically draw power from either the USB or an external power supply. Connect 
the board to your computer using the USB cable. The green power LED (labelled PWR) should go 
on. 
2.2 Open your first sketch and test

Open the LED blink example sketch: File > Examples >01.Basics > Blink. 

4.1.Getting Started with Arduino
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2.3 Select your board type and port
You'll need to select the entry in the Tools > Board menu that corresponds to your Arduino or Genuino board. 

You have a Mega2560, therefore it has an ATmega2560 microcontroller, selected by default as processor. 

Select the serial device of the board from the Tools | Serial Port menu. This is likely to be COM3 or higher (COM1 
and COM2 are usually reserved for hardware serial ports). To find out, you can disconnect your board and re-open 
the menu; the entry that disappears should be the Arduino or Genuino board. Reconnect the board and select that 
serial port. 
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2.4 Upload the program
Now, simply click the "Upload" button in the environment. Wait a few seconds - you should see the RX and TX leds on 
the board flashing. If the upload is successful, the message "Done uploading." will appear in the status bar. 

2.5 Run code
A few seconds after the upload finishes, you should see the pin 13 (L) LED on the board start to blink (in orange). If it 
does, congratulations! Your board is up-and-running. 

1.Open file:
Folder path:
Arduino -> MTOF17001_ToF_Modulexxxx -> MTOF17001_ToF_Modulexxxx.ino
*red xxx is version

2.Connect Arduino
3.Upload the code

Upload		code
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4.2.Connect sensor to Arduino

Connect Tx(Sensor) to Rx(Arduino), Connect Rx(Sensor) to Tx(Arduino), Gnd

Open serial window

Connect Vcc

Data show in serial window

Set Baud rate to 9600 and you can see the data

1

2

3

4

5

TXRXVcc GND

1 1 13

2 Open	Serial	

4

5
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5 Performance Description

5.1 Accuracy Result 
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5.2 VCSEL Ray light field MM
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Ray field SPEC
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6 Revision History ����

Version Modification Date

V1.311 1st version release 2018/07/30
V1.335 Modify the Serial instruction 2018/08/17



Headquarters

No.1, Innovation Road II, Hsinchu Science Park, 
Hsinchu 30076, Taiwan R.O.C 
Phone : +886.3.5643166 
Fax : +886.3.5633177

Shanghai Office

Room 505, Bulding4�No.123 Juli Road, Pudong, 
Shanghai 201203 China 
Phone : 021-68869895 / 021-68869189

Yokohama Office

3rd Tosho BLDG.6F 3-9-5 Shinyokohama, Kohoku-Ku Yokohama, 
Kanagawa 222-0033, Japan 
Phone : +81 45 471 5811 ext.512 
Phone : +81 45 471 1051

Taipei Office

9F., No.32, Ji-Hu Rd., Nei-Hu Dist., Taipei 11492, Taiwan, R.O.C. 
Phone : +886.2.22683466 
Fax : +886.2.55697559

Shenzhen Office

No.2, 2nd Donghuan Road,10th Yousong Industrial 
District,Longhua,Baoan,Shenzhen City, Guangdong Province,China
518109 
Phone : +86 755 2812 8988

SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.
Suggested applications (if any) are for standard use; See Important Restrictions for limitations on special applications. See Limited Warranty for SOCLE’s product 
warranty.
The Limited Warranty is in lieu, and exclusive of, all other warranties, express or implied.
ALL EXPRESS AND IMPLIED WARRANTIES, INCLUDING THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR USE AND FITNESS FOR A PARTICULAR PURPOSE, ARE 
SPECIFICALLY EXCLUDED. In no event will SOCLE be liable, or responsible in
any way, for any incidental or consequential economic or property damage.
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