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Start from  KODENSHIWhy Time of Flight ( ToF )

. Intensity based proximity sensors are prevalent today, but..
- Output is highly dependent on target reflectivity.
- Ambient Light can impact detection accuracy.

. What we are trying to do with AUK ToF sensor?
- Overcome the shortcoming of current proximity sensor and other ToF solutions.
- Provide customer products with information about their physical environment

that adds value.
* Presence detect within system Field of view (FoV)
* Distance detect
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Start from  KODENSHI

• Light Source – VCSEL

• Light Sensor – Photo Diode

• Driver electronics
- Emitter carrier at a fixed frequency and user defined current

• Sensing and Computation Engine
- Detects phase difference between emitted pulse and received pulse
- Calibrates for crosstalk and other system error sources
- Computes Distance

Components of Time of Flight Sensing System
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Start from  KODENSHI

• Sampling Waveform

• Programmability
- Ability to control
• Sampling Frequency (1ms to 1843ms)
• Integration time (0.28ms to 145ms)

- Various Operation Modes
• Continuous mode
• Single shot mode

Configurable Sensing System
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Start from  KODENSHI

• I2C
- Support data transfer speed of 400KHz
- Support 4 addressable I2C device address

• On-chip processing of I & Q (In-phase & Quadrature values) or
provides raw data to host for distance calculation.

- On-chip processing
• Minimum processing time
• Interrupt driven
• Great for standalone low power application

- Host processing ( Raw Mode )
• Enable host to employ different data processing algorithm
• Calibration will done on host

Data Interface
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Start from  KODENSHIFOV Definition
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Start from  KODENSHIKMED104C _ ToF

ToF(Time of Flight)
- Method to measure the distance by calculating the

time laser irradiated with light then reflected back toward the object.
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Start from  KODENSHIKMED104C _ Technology

Comparison of Proximity Sensor Technology
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Start from  KODENSHIKMED104C _ Features 

Features

• Fully integrated miniature module
– 940nm Laser VCSEL
– VCSEL driver
– Ranging sensor with advanced embedded micro controller
– 20 x 10 x 7.1mm

• Distance measurement module utilizing ToF (Time of Flight) mode

• Works with outer-cover by special optical system inside
- Transparent cover is undetected within a certain distance

• Rapid and precise distance measuring (Detecting Dist. : MM)

• Miniaturized module to be widely applied
- Robot cleaner, refrigerator, dispensing product, etc.

• Eye safe
– Class 1 laser device compliant with latest standard

IEC 60825-1:2014 - 3rd edition
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Start from  KODENSHIKMED104C

Key USP of our ToF sensing module is :

- Can be used with transparent cover
- High accuracy
- Detectable length, air gap
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Start from  KODENSHIKMED104C _ Specification 

Technical specification 

Feature Detail

Package KMED104C 

Size 20 x 10 x 7.1mm (+Housing)

Operating voltage 2.6 to 3.5 V 

Operating temperature: -20 to 70°C

Light source VCSEL 940 nm 

I2C 
Up to 400 kHz (FAST mode) serial bus 
Address: 0x52 

Current consumption (TYP) 19mA

Ranging max 2000mm
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Start from  KODENSHIKMED104C _ Hardware 

H/W Diagram

⑥ ~ ①

P/N
Signal
name

Signal 
type

Signal 
description

① GND Ground Ground

② GPIO
Digital 
output

Interrupt output. 
Open drain output. 

③ SCL
Digital 
input

I2C serial clock 
input 

④ XSHUT
Digital 
output

X shutdown pin, 
Active LOW 

⑤ SDA
Digital 

Input/output
I2C serial data 

⑥ AVDD Supply Supply

PIN description
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Start from  KODENSHIKMED104C _ Software 

Firmware state machine description 
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Start from  KODENSHIKMED104C Design
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Start from  KODENSHIKMED104C_Distance
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Start from  KODENSHIKMED104C _ Temperature
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Start from  KODENSHIKMED104C _ External light
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텡스턴 2856K 5000lux

텡스턴 2856K 10000lux

텡스턴 2856K 15000lux

텡스턴 2856K 20000lux

형광등 6500K
(Day Light)

형광등 5500K

태양광
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Start from  KODENSHIKMED104C _ Air gap
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Start from  KODENSHI

• Applications

ToF Sensor Module _ Application
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