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Hall Effect Gear Tooth Speed and Direction Sensors
CYGTS104U-S

Hall Effect Gear Tooth Sensor CYGTS104U-S uses two magnetically biased Hall Effect integrated
circuits (ICs) to accurately sense movement of ferrous metal target (measuring) wheel. These
specially designed integrated circuits, with bias magnet and discrete capacitor, are sealed in plastic
package for physical protection and cost effective installation. The GTS ICs work according to
differential magnetic field detection.
This sensor functions under power supply from 4.5 to 24VDC. Two output signals are impulse,
current sinking (open collector, NPN), which can be used for rotary speed measurement with
direction detection. It has the advantage of reverse polarity protection. The sensor will not be
damaged if power is inadvertently wired backwards.

Features

e Sensing ferrous metal target wheels

e Two impulse current sinking outputs NPN
(OC) for speed measurement with direction

Excellent low speed performance (0.1Hz)
Output amplitude not dependent on RPM
Fast operating speed, over 20kHz

Reverse polarity protection and transient protection
Wide operating temperature -40°~+135/150°C

detection
¢ Good signal-to-noise ratio
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e EMI resistant
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Applications

Automotive and Heavy Duty Vehicles:
e Camshaft and crankshaft speed

and position

e Transmission speed

e Tachometers

e Anti-skid/traction control

Definition of Part Number:

Output 1

=

Output 2

— O]

Industrial Areas:
e Sprocket speed

Chain link conveyor speed/distance
Stop motion detector

High speed low cost proximity
Tachometers, counters.

Part number

Working temperature

Sensor case length

Distance between Hall ICs

CYGTS104U-S

-40°C ~ +135°C

CYGTS104UH-S

-40°C ~ +150°C

28.4mm

5.4mm

Order Reference Number:

Order reference number = part number / cable length
For instance, CYGTS104U-S/1000mm is for sensor CYGTS104U-S with cable length 2000mm
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Absolute Maximum Ratings

Supply Voltage -25V~+30V
Output Voltage -0.7V~+30V (Output high)
Output Current Sinking 50mA

Recommended Operating Conditions

Parameter Conditions Min Typ Max Unit
Operating Temperature -40 +135/+150 °C
Supply Voltage Vcc 4.5 24.0 VvV DC
Supply Current Icc 1 2.0 3.0 mA
Output Saturation Voltage Vsat Low Output <0.50 VvV DC
High Output Voltage (Voh) Voh 2Vcce-0.5V \%
Frequency range 0.0001 20 kHz
Output Current Low Output 20 mA
Output Leakage Current High Output 10 HA
Rise Time (at load resistanc 2kQ) <40.0 us

- Fall Time (at load resistanc 2kQ) <40.0 Hs

Block Diagram
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Voltage 1: Ve, red

Regulator

o 3:Output 1, green

Trigger Circuit o 4 Output 2, white
Hall and Feedback
Sensors Amplifier circuit
P ) o 2: GND, black
Connection

The output of the sensors is sinking current NPN (open collector). A pull-up resistor (2.5kQ2-15kQ)
should be connected to the sensor output circuit (between power supply Vcc and output). Please
connect the pull-up resistors of both outputs before switching on the power supply.

O+4.5V ~+24V, red
Vcc
2.5kQ - 15kQ
OUT 1 o Output signal 1, green
CYGTS104U-S
2.5kQ - 15kQ
OuT 2 O Output signal 2, white
GND O GND, black
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Differential Magnetic Field Detection

B1: Hall Effect Element 1
B2: Hall Effect Element 2

Wheel Profile Missing Tooth
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Magnetic Field Difference |

AB1=B2-B1
\ ABe=0.75mT

L A

\ L\ L\ \

\/ \/ \/A&; 0.75mT \

] i Output Signal
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Operating point: B2-B1 < ABop switches the output ON (Vo = LOW)
Release point: B2-B1 > ABgp switches the output OFF (Vo = HIGH)
ABgrp = ABop + ABhys
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Sensor Position to Target (Measuring) Wheel

= W= L, : Sensor
: CYGTS104U-S
! —
: D: Outside Diameter
i ad d: Root Diameter
: y W: target thickness 25mm
+-+F--- > Gl Bt — h: Tooth height 23mm
! h=(D-d)/2
i 0. Sensing Gap 20.1mm
i i
' h L1: Tooth width
i
L, * L2: Tooth spacing
Reference Target Wheels and Sensing Gap (unit: mm)
Taraet wheel Outer Tooth Tooth Tooth Target Teeth Sensing
9 diameter Height Width Spacing | Thickness | Number | Gap/distance
Target wheel 1 28 5.0 7.34 7.34 8.0 6 0.5-5.0
Target wheel 2 28 5.0 3.66 3.67 8.0 12 0.5-4.0
Target wheel 3 28 3.0 2.0 2.0 8.0 22 0.5-24
Target wheel 4 81.5 3.0 2.0 2.0 8.0 64 0.5-2.0

Characteristics will vary due to target size, geometry, location, and material. Optimum sensor
performance is dependent on the following variables which must be considered in combination:

Target material, geometry, and speed
Gap between sensor and target
Ambient temperature
Magnetic material in close proximity.
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The standard length of the cable is 1.0m,
diameter @4.0mm.

The length of cable is custom makeable.
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