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Research on New Type Elevator Car Absolute Position Detection Sensor

HU Jun' ,ZHAO Guojun’

(1. Department of Training Center,Zhejiang Changzheng Vocational & Technical College , Hangzhou 310023, China;
2. College of Mechanical Engineering,Zhejiang University of Technology , Hangzhou 310023 , China)

Abstract ; Aiming at the elevator car position detection, the incremental encoder exists position zero offset and the most
absolute encoder is limited by range and other defects. A digital multi-turn absolute position sensor based on low-power
single-chip microcontroller was proposed, and the hardware structure of the multi-turn absolute position sensor was
designed. The principle of magnetic single-turn absolute rotary encoder angle signal acquisition and multi-turn counting
was introduced. The encoder and microcontroller interface circuit, serial communication interface circuit, power supply
and power failure detection circuit, multi-turn count and power outage wake-up circuit and other hardware circuits were
designed. The main intelligent sensor system software was designed, and the low-power consumption standby technology
was adopted to design working mechanism exclusively on internal battery power when the external power supply was
failed. Practical application results indicate that the system possesses the characteristics such as high precision, low
power consumption, and has the function of multi-turn wide-range position detection and power outage position memory.
The system is able to achieve the absolute position of the elevator car with high precision real-time detection.

Key words : absolute position detection ;elevator car;magnetic rotary encoder; multi-turn absolute sensor
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Figure 1 Typical arrangement of AS5040 and magnet
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Figure 2 Position diagram of magnetic
switch and magnet
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Figure 3 Phase difference diagram of magnetic switch
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Figure 4  System circuit diagram of sensor
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Figure 5 AS5040 and microprocessor interface circuit
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Figure 7 Serial bus interface circuit
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Figure 8 Multi-turn count magnetic switch

detection and power outage wake-up circuit
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Figure 9  Synchronous serial interface protocol of AS5040 absolute angular position data
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Figure 10 Main program flow block diagram of sensor
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Figure 11  Flow chart of power
failure processing subroutine
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