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CYD8526 Dual Channel Hall Effect Switch
With Speed and Direction Outputs

The CYD8526 is a dual-channel Hall-effect sensor IC ideal for use in speed and direction sensing
applications incorporating encode ring-magnet targets. The Hall elements are both photo
lithographically aligned to better than Lum. Maintaining accurate displacement between the two
active Hall elements eliminates the major manufacturing hurdle encountered in fine-pitch detection
applications. The CYD8526 is a sensitive, temperature-stable magnetic device suitable for use in
harsh automotive and industrial environments..

The Hall elements of the sensor CYD8526 are spaced 1.4mm apart, which provides excellent
speed and ddirection information for small-geometric targets. Extremely low-drift amplifiers
guarantee symmetry between the switches to maintain signal quadrature. An on-chip regulator
allows the use of this device over a wide operating voltage range of 3.5V to 24V.

The CYD8526 is available in a 4-pin SIP package and a plastic SOT89B package. The packages
are lead (Pb) free, with 100% matte tin leadframe plating.

Features Applications
¢ Two matched Hall switches on a substrate e Anti-pinch electric motor control
e Dual channel outputs for speed and direction e Motor and fan control
¢ Good temperature stability e Magnetic encoder
e High sensitivity (Bop and Bgrp) e Rotating shaft monitoring
e 3.5V to 24V supply voltage e Auto-motive transmission position
e Solid-state reliability e Garage door openers
¢ Small package sizes e Power sliding doors
e ROHS compliant e Sunroofs motors

Device information

Part number Packing Mounting Temperature Bop (typ.) BRP (Typ.)

CYD8526VB Bulk, 1000pcs/bag | 4-pin SIP -40°C~150°C +10.0mT -10.0mT

Electrical Specifications

Over operating free-air temperature range (Vpp = 5.0V, unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. | Units
Voo Operating supply voltage T3<T (max 3.50 -- 24 V
Ipp Operating supply current Vpp=3.5 to 24V 2.0 4.0 6.5 mA
ton Power on time -- 35 50 us
loL Off-state leakage current Output Hi-Z -- -- 1 A
Rps(on) FET on resistance Vpp=5V, 10=10mA, TA=25°C -- 20 -- Q
td Output delay time B=Bgp t0 Bop -- 13 25 us
tr Output rise time R1=1kQ, Co=50pF -- -- 0.5 us
tf Output fall time R1=1kQ, Co=50pF - - 0.2 us
faw Bandwidth 40 -- -- kHz
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Magnetic Specifications

Symbol Parameter Test Conditions Min. Typ. Max. | Units
Bop Operating point 7.0 10.0 13.0 mT
Brp Release point VB Package -13.0 -10.0 -7.0 mT
Bhys Hysteresis -- 20 -- mT
Bo Magnetic Offset Bo=(Bop+Bgp)/2 -- 0 -- mT
1mT = 10Gs
Absolute Maximum Ratings
Over operating free-air temperature range
Parameter Symbol Min Max. Unit
Supply Voltage Vb -0.5 35 \%
Output voltage Vour -0.5 35 V
Output Sink Current, loyr Isink 0 30 mA
Operating  Temperature Ta -40 150 °C
Range
Maximum junction T; -55 165 °C
temperature
Storage Temperature Tste -65 175 °C
Range

Note: Stresses above those listed here may cause permanent damage to the device.
Exposure to absolute maximum rating conditions for extended periods may affect device

reliability.

Thermal Characteristics

Symbol | Parameter Test Conditions Rating | Units

Raua VB Package thermal resistance | Single-layer PCB, with copper limited to 177 °C/W
solder pads

Raua BU Package thermal resistance | Single-layer PCB, with copper limited to 140 °C/W
solder pads

ESD Protection

Human body model (HBM) tests according to: Standard EIA/JJESD22-A114-B HBM

Parameter Symbol Min. Max. units

ESD-Protection VEsp -6 6 KV
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Functional Diagram
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Terminal Configuration and Functions

Pin Arrangement

4-Terminal SIP

VB Package
(Top View)

CYD8526

1] [2] [3] [4]

VDD OQUTA OQUTB GND

Terminal T D inti
Name Pin (VB Package) ype escription
Vb 1 Power supply | 3.5to 24 V power supply
Direction output 2 Output Direction output, OC, needs a pull-up resistor
Speed output 3 Output Speed output, OC, needs a pull-up resistor
GND 4 Ground Ground terminal
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Characteristic Data
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Characteristic Data (Continued)
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Typical Output Waveform
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Geometric Dimensions (Package)
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Notes:
1. Exact body and lead configuration at vendor’s option within limits shown

2. Height does not include mold gate flash
Where no tolerance is specified, dimension is nominal
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CYD8536 Dual Channel Sensitive Hall Effect Switch
With Quadrature Outputs

The CYD8536 a dual-channel, bipolar switch with two Hall Effect sensing elements, each providing
a separate digital output for rotational speed measurement and direction detection. The Hall
elements are photolithogrphically aligned to better than 1um. Maintaining accurate mechanical
location between the two active Hall elements eliminates the major manufacturing hurdle
encounted in fine-pitch detection applications. The CYD8536 is a highly sensitive, temperature
stable magnetic sensing device, which is ideal for use in ring magnet based speed and direction
systems located in harsh automotive and uindustrial environments.

The Hall elements of the sensor CYD8536 are spaced 1.6mm apart, which provides excellent
speed and direction information for small-geometric targets. Extremely low-drift amplifiers
guarantee symmetry between the switches to maintain signal quadrature. An on-chip regulator
allows the use of this device over a wide operating voltage range of 2.8V to 24V.

The CYD8536 is available in a 4-pin SIP package. The package is lead (Pb) free, with 100% matte
tin leadframe plating.

Features Applications
¢ Two matched Hall switches on a substrate ¢ Anti-pinch electric motor control
e Dual channel outputs ¢ Motor and fan control
o Good temperature stability ¢ Magnetic encoder
e High sensitivity (Bop and Bgp) ¢ Rotating shaft monitoring
e 2.8V to 24V supply voltage e Auto-motive transmission position
e Solid-state reliability e Garage door openers
e Small package sizes e Power sliding doors
e ROHS compliant e Sunroofs motors

Device information

Part number Packing Mounting Temperature Bop (typ.) BRP (Typ.)

CYD8536VB Bulk, 1000pcs/bag | 4-pin SIP -40°C~150°C +2.0mT -2.0mT

Electrical Specifications

Over operating free-air temperature range (Vpp = 5.0V, unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. | Units
Vb Operating supply voltage T1< T3 (max) 2.80 -- 24 \%
Ipp Operating supply current Vpp=2.8 to 24V 1.5 3.0 4.5 mA
ton Power on time -- 35 50 us
loL Off-state leakage current Output Hi-Z -- -- 1 MA
Rps(on) FET on resistance Vpp=5V, 10=10mA, TA=25°C -- 20 -- Q
td Output delay time B=Bgp t0 Bop -- 13 25 us
tr Output rise time R1=1kQ, Co=50pF - - 0.5 ys
tf Output fall time R1=1kQ, Co=50pF -- -- 0.2 us
faw Bandwidth 40 - - kHz
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Magnetic Specifications

Symbol Parameter Test Conditions Min. Typ. Max. | Units
Bop Operating point 0.5 2.0 3.5 mT
Bgrp Release point VB Package -3.5 -2.0 -0.5 mT
Buvs Hysteresis -- 4.0 -- mT
Bo Magnetic Offset Bo=(Bop+Bgp)/2 -- 0 -- mT
1mT = 10Gs
Absolute Maximum Ratings
Over operating free-air temperature range
Parameter Symbol Min Max. Unit
Supply Voltage Vpp -0.5 28 V
Output voltage Vour -0.5 28 \%
Output Sink Current, loyt lsink 0 30 mA
Operating  Temperature Ta -40 150 °C
Range
Maximum junction T, -55 165 °C
temperature
Storage Temperature Tste -65 175 °C
Range
Note: Stresses above those listed here may cause permanent damage to the device.
Exposure to absolute maximum rating conditions for extended periods may affect device
reliability.
Thermal Characteristics
Symbol | Parameter Test Conditions Rating | Units
Raua VB Package thermal resistance | Single-layer PCB, with copper limited to 177 °C/W
solder pads
Raua BU Package thermal resistance | Single-layer PCB, with copper limited to 140 °C/W
solder pads
ESD Protection
Human body model (HBM) tests according to: Standard EIA/JJESD22-A114-B HBM
Parameter Symbol Min. Max. units
ESD-Protection VEsp -6 6 KV
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Functional Diagram
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Terminal Configuration and Functions

Pin Arrangement

4-Terminal SIP
VB Package
(Top View)

CYD8536

] [2] [3] [4]

VDD OUTA OUTEB GND

Terminal - D inti
Name Pin (VB Package) ype escription
Voo 1 Power supply 2.8V to 24V power supply
OUTA 2 Output A A Channel output, OC, needs a pull-up resistor
OouUTB 3 Output B B Channel output, OC, needs a pull-up resistor
GND 4 Ground Ground terminal
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Characteristic Data
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Characteristic Data (Continued)
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Typical Output Waveform
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Geometric Dimensions (Package)

4-Terminal
VB Package Dimension mm
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Notes:

1. Exact body and lead configuration at vendor’s option within limits shown
2. Height does not include mold gate flash
Where no tolerance is specified, dimension is nominal
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CYD8546 Dual Channel Sensitive Hall Effect Switch
With Quadrature Outputs

The CYD8546 a dual-channel, bipolar switch with two Hall Effect sensing elements, each providing
a separate digital output for rotational speed measurement and direction detection. The Hall
elements are photolithogrphically aligned to better than 1um. Maintaining accurate mechanical
location between the two active Hall elements eliminates the major manufacturing hurdle
encounted in fine-pitch detection applications. The CYD8546 is a highly sensitive, temperature
stable magnetic sensing device, which is ideal for use in ring magnet based speed and direction
systems located in harsh automotive and uindustrial environments.

The Hall elements of the sensor CYD8546 are spaced 0.95mm apart, which provides excellent
speed and direction information for small-geometric targets. Extremely low-drift amplifiers
guarantee symmetry between the switches to maintain signal quadrature. An on-chip regulator
allows the use of this device over a wide operating voltage range of 2.5V to 24V.

The CYD8546 is available in a 4-pin SIP package. The package is lead (Pb) free, with 100% matte
tin leadframe plating.

Features

Applications
¢ Two matched Hall switches on a substrate ¢ Anti-pinch electric motor control
e Dual channel outputs ¢ Motor and fan control
o Good temperature stability ¢ Magnetic encoder
e High sensitivity (Bop and Bgp) ¢ Rotating shaft monitoring
e 2.5V to 24V supply voltage e Auto-motive transmission position
e Reverse voltage protection e Garage door openers
e Built-in pull-up resistor e Power sliding doors
e ROHS compliant e Sunroofs motors

Device information

Part number Packing Mounting Temperature Bop (typ.) BRP (Typ.)

CYD8546VB Bulk, 1000pcs/bag | 4-pin SIP -40°C~150°C +2.0mT -2.0mT

Electrical Specifications
Over operating free-air temperature range (Vpp = 5.0V, unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. | Units
Vpp Operating supply voltage T:< T3 (max 2.50 -- 24 V
Ipp Operating supply current Vpp=2.5 to 24V 1.5 3.0 4.5 mA
ton Power on time - 35 50 ys
loL Off-state leakage current Output Hi-Z -- -- 1 MA
Rup Internal Pull-up resistor 5.0 10 15 kQ
Rps(on) FET on resistance Vpp=5V, 10=10mA, TA=25°C -- 20 -- Q
td Output delay time B=Bgrp t0 Bop -- 13 25 us
tr Output rise time R1=1kQ, Co=50pF -- -- 0.5 us
tf Output fall time R1=1kQ, Co=50pF -- -- 0.2 us
faw Bandwidth 40 - - kHz
19

Markt Schwabener Str. 8
85464 Finsing
Germany

Tel.: +49 (0)8121-2574100

Fax: +49 (0)8121-2574101

Email: info@chenyang-gmbh.com
http://www.chenyang-gmbh.com




Version 1
Released in October 2021
Dr.-Ing. habil. Jigou Liu

ChenYVang

Technologies GmbH & Co. KG

Magnetic Specifications

Symbol Parameter Test Conditions Min. Typ. Max. | Units
Bop Operating point 1.0 2.0 3.0 mT
Brp Release point VB Package -3.0 -2.0 -1.0 mT
Bhys Hysteresis -- 4.0 -- mT
Bo Magnetic Offset Bo=(Bop+Bgp)/2 -- 0 -- mT
1mT = 10Gs
Absolute Maximum Ratings
Over operating free-air temperature range
Parameter Symbol Min Max. Unit
Supply Voltage Vb -28 28 \%
Output voltage Vour -0.5 28 V
Output Sink Current, loyr Isink 0 30 mA
Operating  Temperature Ta -40 150 °C
Range
Maximum junction T; -55 165 °C
temperature
Storage Temperature Tste -65 175 °C
Range
Note: Stresses above those listed here may cause permanent damage to the device.
Exposure to absolute maximum rating conditions for extended periods may affect device
reliability.
Thermal Characteristics
Symbol | Parameter Test Conditions Rating | Units
Raua VB Package thermal resistance | Single-layer PCB, with copper limited to 177 °C/W
solder pads
ESD Protection
Human body model (HBM) tests according to: Standard EIA/JJESD22-A114-B HBM
Parameter Symbol Min. Max. units
ESD-Protection VEsp -4 4 KV
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Functional Diagram
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Terminal Configuration and Functions

Pin Arrangement

4-Terminal SIP
VE Package
(Top View)

CYD8546

] 2] (3] [4]

VDD OUTA OUTEB GND

Terminal - D inti
Name Pin (VB Package) ype escription
Vo 1 Power supply 2.5V to 24V power supply
OUTA 2 Output A A Channel output with internal pull-up resistor
OouUTB 3 Output B B Channel output with internal pull-up resistor
GND 4 Ground Ground terminal
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Characteristic Data

Quiescent Current versus Quiescent Current versus
loo{mA)  Supply Voltage loolmA) Temperature
| | 1 T
Ta=25 oC Veo=5V
6 6
5 5
oo loo
4 | ——— 4 e —————
3 3
2 2
1 1
VoelV) TA*C)
1] 5 10 15 20 25 -40 0 40 B0 120 160
Saturation Voltage versus Saturation Voltage versus
Vaa(mV)  Supply Voltage VasadmV) Temperature
| T T T
TA=2'5 °C VmEEV
150 300
250
lg=10mA
100 200
50 100 ]
50
Voo (V) Ta(*C)
0 5 10 15 20 -40 0 40 80 120 16.
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Characteristic Data (Continued)

and Bgp versus
RP

B(mT) Temperature B(mT) Hysteresis versus Temperature
Voo=5V " f=1kHz
3 | 8
B.:.D-
2 — - —
6
1
Buvs
0 4 ——
-1
Bae 2
-2 S —————
-40 0 40 11 120 160 -40 0 40 80 120 160
Tl N T
Ta(°C) Ta(°C)
Typical Application Circuit
VDD©O 1 ¢
100
VDD
© o OUTA
0. 1uF — —
CYD8546
® © QUTB
GND
1nF 1nF
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Typical Output Waveform

B/a\/\/\\ ______ /\\ ------ - Bor

Using the following logic operation (OUTA XOR OUTB) one can get a new output signal OUTC,
the frequency of which is the double as the frequency of the output OUTA or OUTB.

OUTA
ouTC
ouTB

ouTB I I

ouTC
(OUTA XOR | | I r
OUTB)

The signal OUTC can be used for speed measurement while OUTA and OUTB are used for
direction detection.
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Geometric Dimensions (Package)

4-Terminal
VB Package Dimensionmm
5.28
. 498 i
09
8 0 0O 0 O 07
“ f
Pk
3.78
0.95
N |<_
&
3.75
3.45 [}
r
A
r r
[1'[ 2[5/ 4]
—
0.50 153 Pin 1: Vpp (Voltage Supply)
0.36 149 Pin 2: OUTA (Channel A output)
Pin 3: OUTB (Channel B output)
Pin 4: GND (Ground)
L~ Lt L~ | LA
1 " 1 # b
U o u L i Y
1.27 4—?‘ | l—
3.91
3.71 051

036

Notes:
3. Exact body and lead configuration at vendor’s option within limits shown
4. Height does not include mold gate flash
Where no tolerance is specified, dimension is nominal
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CYGTS9621 High Accuracy Differential Speed Sensor IC
with Zero-Crossing Output Signal

The differential Hall Effect Gear Tooth sensor CYGTS9621 provides a high sensitivity and a
superior stability over temperature and symmetrical thresholds in order to achieve a stable duty
cycle. CYGTS9621 is particularly suitable for rotational speed detection and timing applications of
ferromagnetic toothed wheels such as anti-lock braking systems, transmissions, crankshafts, etc.
The integrated circuit, which is based on Hall Effect principle, is response to changing differential
magnetic fields created by rotating ring magnets and by ferrous targets when coupled with a
magnet and provides a digital signal output with frequency proportional to the rotational speed. A
differential Hall IC is not influenced by radial vibration within the effective airgap of the sensor and

require no external signal processing.

Features
e Integrated filter capacitor
e Accurate true zero-crossing switch-point
e South and North pole pre-induction possible
e Large air gap
e 3.8V to 24V supply operating range
¢ Wide operating temperature range -40°C ~150°C
e Protection against over-voltage in all PIN
e Reverse-current protection in power supply Vpp PIN
e Output protection against electrical disturbances

Applications

SIP-4

Automotive and Heavy Duty Vehicles

Industrial Areas:

e Camshaft and crankshaft speed and
position
Transmission speed
Tachometers

e Anti-skid/traction control

Sprocket speed

Chain link conveyor speed/distance

Stop motion detector
High speed low cost

proximity

Tachometers, counters.

Device Information

Part number Packing Mounting Temperature range Marking
CYGTS9621VB Bulk, 500pcs/bag 4-pin SIP -40°C~150°C 9621
Operating Range

Parameter Symbol Test Conditions Min Typ Max Units
Back Bias Range Bgias Operating -500 -- 500 mT
Differential Magnetic Field AB f=1kHz -100 -- 100 mT
Supply Voltage Vb Operating 3.8 12 24 \%
Operating Temperature Ta -40 ~ 150 °C
Storage Temperature Ts -65 ~ 175 °C
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Electrical and Magnetic Specifications

Operating Parameters T, = -40°C to 150°C, Vpp = 12V (unless otherwise specified)

Parameter Symbol Test Conditions Min Typ. Max Unit
Supply Voltage Vpp Operating 3.8 12 24 \Y
Supply Current Ipp VDD=3.8t0 24 V 25 35 4.5 mA
Output Saturation Voltage Vgat lou=20mA, T,=25°C -- 150 400 mV
Output Leakage Current I eak Vout =24V -- -- 10 A
Overvoltage protection Ve o = 10MA 30 35 40 Y
at supply voltage
gtvoel:‘t’slztftgefrg;:;ecnon Vop lout =1MA, Vo =High 30 35 40 v
Over current protection OCP* Ta=25°C 40 -- -- mA
Power on time too” Vpp >3.8V -- 3.8 9.0 ms
Settling time teetie Vpp>3.8V, f=1kHz 0 -- 50 ms
Response time tresponse Vpp>3.8V, f=1kHz 3.8 -- 59 ms
Output Rise Time TR R1=1kQ C=20pF - - 0.2 Hs
Output Fall Time T R1=1kQ C=20pF -- -- 0.2 us
Upper corner frequency fcu -3dB, single pole 20 -- kHz
Lower corner frequency fcl -3dB, single pole -- -- 10 Hz
Back Bias Range Bgias Operating -500 500 mT
Differential Magnetic Field AB° f=1kHz -100 100 mT
Positive and negative Buvs f=1kHz, AB=5mT 0.4 1.2 2.0 mT
hysteresis
1 Iyt does not change state when loyt=OCP.
2 Time required initializing device.
3 Time required for the output switch points to be within specification.
4 Equal to ty, + tsete-
5 Output Rise Time will be dominated by the RC time constant.
6 Exceeding this limit might result in decreased duty cycle performance and the phase accuracy.
Absolute Maximum Ratings
Parameter Symbol Minimal value Maximal value Unit
Power supply voltage Vbb -30 30 \
Power output current loo -10 25 mA
Output terminal voltage Vour -0.5 30 \%
Output terminal current sink lsink 0 40 mA
Operating ambient temperature Ta -40 150 °C
Maximum junction temperature T, -55 165 °C
Storage temperature Tste -65 175 °C

Note: Stresses above those listed here may cause permanent damage to the device. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.
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ESD (Emergency Shutdown System) Protection
Human Body Model (HBM) Tests

Parameter

Symbol

Max.

Unit

Note

ESD

VESD

+4.0

kv

According to Standard EIA/JJESD22-A114-B-HBM

Pin Configuration

4-Terminal SIP VB package (Top View)

i

VDD OUT GND GND

Pin No. Symbol Type Description
1 Vb Supply voltage 3.8V to 24V power supply
2 ouT Output Open-drain output required a pull-up resistor
3 GND Ground Ground terminal
4 GND Ground Ground terminal
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Functional Block Diagram

VDD CYGTS9621
B3 H 4 Regulator f———=
) Open-Drain ouT
Eilter Schmit- &
Amplifier Trigger

) [\ L &

GND

Functional Description

The CYGTS9621 sensor IC contains two integrated Hall sensor element that are used to
differentially respond to a magnetic field across the surface of the IC. The trigger switches the
output off (output high) when the differential magnetic field crosses zero while increasing in
strength (referred to positive direction), and switches the output on (output low) when the
differential magnetic field crosses zero while decreasing strength (the negative direction).

The operation is achieved through the use of two separate comparators. Both comparators use the
same reference point, 0G, to provide high accuracy, but one comparator has a positive hysteresis,
BHYS1, and the other a negative hysteresis, BHYS2. Therefore, one comparator switches (BOP)
at the zero crossing on an increasing differential signal and the other switches (BRP) at the zero
crossing on a decreasing differential signal. The hysteresis on each comparator precludes false
switching on noise or target jitter.

The CYGTS9621 can be exploited to detect toothed wheel rotation in a rough environment. Jolts
against the toothed wheel and ripple have no influence on the output signal. Furthermore, the
device can be operated in a two-wire as well as in a three wire-configuration.
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Electro Magnetic Compatibility — (values depend on Rseyies!)

Ref. ISO 7637-1; see the test circuit for EMC tests;
ABpp =10mT (ideal sinusoidal signal); Vpp=13.5V, fg=1 kHz; Tx=25°C; Rseries=200Q;

Parameter Symbol Level /Typ. Status
Test pulse 1 IV /-100V C
Test pulse 2 IV / 100V C
Test pulse 3a vV IV /-150V A
Test pulse 3b EMC IV / 100V A
Test pulse 4 (\EYAYS A
Test pulse 5 IV /86.5V C

1. Test criteria for status A: No missing pulse and no additional pulse on the IC output signal, and duty
cycle and jitter are in specification limits.

2. Test criteria for status B: No missing pulse and no additional pulse on the IC output signal.

3. Test criteria for status C: One or more parameter can be out of specification during the exposure but
returns automatically to normal operation after exposure is removed.

Test Circuit for EMC Tests

2001 Vb
YW
R 5V
> 1.2kl
VDD
4.7nF
C) 'l:l:_'-ﬂ - CYGTS9621 ouT VOUT
Veme 4.7nF
Cee |
GND -
- - + -
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Gear Tooth Sensing

In the case of ferromagnetic toothed wheel application the IC has to be biased by the South or
North Pole of a permanent magnet which should cover both Hall probes

The maximum air gap depends on

- the magnetic field strength (magnet used; pre-induction), and
- the toothed wheel that is used (dimensions, material, etc.)

_&_B = BH1'BH2

Wheel Profile Air Gap |2.2mm 2mm

our I_
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Recommended Application

The CYGTS9621 contains an on-chip voltage regulator and can operate over a wide supply
voltage range. In applications that operate the device from an unregulated power supply, transient
protection must be added externally. For applications using a regulated line, EMI/RFI protection

may still

be required.

Three-Wire Connection

O——yWWA R
R1 v
Voo R 3 PULL
VoD
1
¢ = CYGTS9621 ofoT 4
3 o T
GND GND o
Component Value Units

Rpu 1.2 kQ

R1 200 Q

C1 0.1 MF

COUT 1.0 lJ.F
1. Pull-up resistor not required for protection but for normal operation
2. Rl is for improved CI performance
3. Cour is for improved BCI performance
Thermal Characteristics
Symbol | Parameter Test Conditions Rating | Units
Raua VB Package thermal resistance | Single-layer PCB, with copper limited to 177 °C/W

solder pads
33
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Maximum Power Dissipation Power Derating Curve

800 AN 24

700 \ 21 \

Y B N \

500 \ “f_,:! 15 \

400 \ % 12 (Raa=177C/MWD —\—
\.J

300 9

- AN \

100 \\ 3

20 40 60 80 100 120 140 160 180 20 40 60 80 100 120 140 160 180

18

Power Dissipation Po{mW)
Maximum Allowed Voo(V)

Temperature(™T) Temperature(C)

Power Derating Description

The device must be operated below the maximum junction temperature of the device, Timax.).
Under certain combinations of peak condition, reliable operation may require derating supplied
power or improving the heat dissipation properties of the application. The package Thermal
Resistance, Raa, is figure of merit summarizing the ability of the application and device to
dissipate heat from the junction, through all paths to the ambient air. Its primary component is
an Effective Thermal Conductivity, K, of the printed circuit board, including adjacent devices
and traces. Radiation from the die through the device case, Raic, is relatively small component
of Rasa. Ambient air temperature, Ta, and air motion are significant external factors, damped by
over molding.

The effect of varying power levels (Power Dissipation, Pp), can be estimated. The following
formulas represent the fundamental relationships used to estimate T, at Pp.

Pp=Vop X Ipp (1)
AT=Pp X Raa (2
Ti=Ta+ AT (3)

For example 74=25°C, Vpbp=12V,l/ pp=3.5mA, Rvsa =177 °C/W, we get

Pp=VbD X IbD =12V X 3.5mA=42mW
AT=Pb X Resa=42mW x 177 °C/W=7.5°C

Ti=TA+AT=25°C+7.5°C=32.5°C
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Empirical Result
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Simulation Result

40

Minimum Switch Fields versus Frequency

35
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Typical Phase Shift versus Frequency
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Package Designator

4-Terminal
VB Package Dimension:mm

5.28
4.98 1.4 27
I — |-I-I--I—I-'
g nnonoan 0.7 g
/ ¢ 2.4
T 4.08 -
.78 ]
£.13
Y
.75
3.45
r

—
0.55 14.6
0.38 14.0
L~ bk e e B
e 1 ] R g

1.27 1—“ »

3.91

4.m 040
0.36

Notes:

1. Exact body and lead configuration at vendor’s option within limits shown.
2. Height does not include mold gate flash.

Where no tolerance is specified, dimension is nominal.
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CYGTS9625 High Sensitivity Differential Speed Sensor IC

The differential Hall Effect Gear Tooth sensor CYGTS9625 provides a high sensitivity and a
superior stability over temperature and symmetrical thresholds in order to achieve a stable duty
cycle. CYGTS9625 is particularly suitable for rotational speed detection and timing applications of
ferromagnetic toothed wheels such as anti-lock braking systems, transmissions, crankshafts, etc.
The integrated circuit, which is based on Hall Effect principle, is response to changing differential
magnetic fields created by rotating ring magnets and by ferrous targets when coupled with a
magnet and provides a digital signal output with frequency proportional to the rotational speed. The
device is packaged in a 4-pin plastic SIP. It is lead (Pb) free, with 100% matte tin plated lead

frame.
Features
e Integrated filter capacitor
e South and North pole pre-induction possible
e Large air gap
e 3.8V to 24V supply operating range
¢ Wide operating temperature range -40°C ~150°C
e Output compatible with both TTL and CMOS logic families
e Protection against over-voltage in all PIN
e Reverse-current protection in power supply Vpp PIN
e Output protection against electrical disturbances

Applications

SIP-4

Automotive and Heavy Duty Vehicles

Industrial Areas:

e Camshaft and crankshaft speed and
position

e Transmission speed

e Tachometers

e Anti-skid/traction control

Sprocket speed

Chain link conveyor speed/distance

Stop motion detector
High speed low cost

proximity

Tachometers, counters.

Device Information

Part number Packing Mounting Temperature range Marking
CYGTS9625VB Bulk, 500pcs/bag 4-pin SIP -40°C~150°C 9625
Operating Range

Parameter Symbol Test Conditions Min Typ Max Units
Back Bias Range Bgias Operating -500 -- 500 mT
Differential Magnetic Field AB f=1kHz -100 -- 100 mT
Supply Voltage Vpp Operating 3.8 12 24 \%
Operating Temperature Ta -40 ~ 150 °C
Storage Temperature Ts -65 ~ 175 °C
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Electrical and Magnetic Specifications

Operating Parameters T = -40°C to 150°C, Vpp = 12V (unless otherwise specified)

Parameter Symbol Test Conditions Min Typ. Max Unit
Supply Voltage Vpp Operating 3.8 12 24 \Y
Supply Current Ipp VDD=3.8t0 24 V 25 35 4.5 mA
Output Saturation Voltage Vgat lou=20mA, T,=25°C -- 150 400 mV
Output Leakage Current I eak Vout =24V -- -- 10 A
Overvoltage protection Ver log = 10MA 30 35 40 v
at supply voltage

gtvoel:‘t’slztftgefrg;:;ecnon Vop lout =1MA, Vo =High 30 35 40 v
Over current protection ocp! Ta=25°C 40 -- -- mA
Power on time too” Vpp >3.8V -- 3.8 9.0 ms
Settling time teetie Vpp>3.8V, f=1kHz 0 -- 50 ms
Response time tresponse Vpp>3.8V, f=1kHz 3.8 -- 59 ms
Output Rise Time TR R1=1kQ C=20pF -- -- 0.2 Hs
Output Fall Time T R1=1kQ C=20pF -- -- 0.2 us
Upper corner frequency fcu -3dB, single pole 20 -- kHz
Lower corner frequency fcl -3dB, single pole -- -- 10 Hz
Back Bias Range Bgias Operating -500 500 mT
Differential Magnetic Field AB° f=1kHz -100 100 mT
Output on switch point Bop f=1kHz, AB=5mT -- -- 0 mT
Output off switch point Boff f=1kHz, AB=5mT 0 - -- mT
Positive and negative Bivs f=1kHz, AB=5mT 04 | 12 | 20 | mT
hysteresis

1 loyr does not change state when loyt=OCP.
2 Time required initializing device.
3 Time required for the output switch points to be within specification.

4 Equal to ty, + tsette-

5 Output Rise Time will be dominated by the RC time constant.
6 Exceeding this limit might result in decreased duty cycle performance and the phase accuracy.

Absolute Maximum Ratings

Parameter Symbol Minimal value Maximal value Unit
Power supply voltage Vpp -30 30 \%
Power output current loo -10 25 mA
Output terminal voltage Vout -0.5 30 \Y
Output terminal current sink lsink 0 40 mA
Operating ambient temperature Ta -40 150 °C
Maximum junction temperature T, -55 165 °C
Storage temperature Tste -65 175 °C

Note: Stresses above those listed here may cause permanent damage to the device. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.
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ESD (Emergency Shutdown System) Protection
Human Body Model (HBM) Tests

Parameter

Symbol

Max.

Unit

Note

ESD

VESD

+4.0

kv

According to Standard EIA/JJESD22-A114-B-HBM

Pin Configuration

4-Terminal SIP VB package (Top View)

2.7mm

&

VDD OUT GND GND

Pin No. Symbol Type Description
1 Vpp Supply voltage 3.8V to 24V power supply
2 ouT Output Open-drain output required a pull-up resistor
3 GND Ground Ground terminal
4 GND Ground Ground terminal
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Functional Block Diagram

VDD CYGTS9625
%, H ' Regulator f———m
e -
Open-Drain ouT
Eilter Schmitt- * &
Amplifier Trigger

) [\ L &

GND

Functional Description

The Differential Hall Sensor IC detects the motion and position of ferromagnetic and permanent
magnet structures by measuring the differential flux density of the magnetic field. Changes in field
strength at the device face, which are induced by a moving target, are sensed by the two
integrated Hall probes. The probes generate signals that are differentially amplified by on-chip
electronics. This differential design provides immunity to radial vibration within the operating air
gap range of the CYGTS9625, by rejection of the common mode signal. Steady-state magnet and
system offsets are eliminated using an on-chip differential band-pass filter. This filter also provides
relative immunity to interference from electromagnetic sources.

The device utilizes advanced temperature compensation for the band-pass filter, sensitivity, and
Schmitt trigger switch-points to guarantee optimal operation over a wide range of air gaps and
temperatures even at lower frequency.

The CYGTS9625 can be exploited to detect toothed wheel rotation in a rough environment. Jolts
against the toothed wheel and ripple have no influence on the output signal. Furthermore, the
device can be operated in a two-wire as well as in a three wire-configuration.
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Gear Tooth Sensing

In the case of ferromagnetic toothed wheel application the IC has to be biased by the South or
North Pole of a permanent magnet which should cover both Hall probes

The maximum air gap depends on

- the magnetic field strength (magnet used; pre-induction), and
- the toothed wheel that is used (dimensions, material, etc.)

AB= By1-By,

Wheel Profile 2mm

Air Gap | 2mm |..._|.|

'y
i
AB 1
e Bits
|
i
— — pr—1 — —
1 i
i :
1 i
i |
' i
! |
ouT
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Recommended Application

The CYGTS9625 contains an on-chip voltage regulator and can operate over a wide supply
voltage range. In applications that operate the device from an unregulated power supply, transient
protection must be added externally. For applications using a regulated line, EMI/RFI protection
may still be required.

Three-Wire Connection

o—WWA M
R1 v
Voo R 3 PULL
VDD
1
Gl = CYGTS9625 o|%vT
4 3 . -
GND GND ad
Component Value Units
Rey 1.2 kQ
R1 200 Q
C1 0.1 pF
Cour 1.0 uF

1. Pull-up resistor not required for protection but for normal operation

2. R1is for improved CI performance

3. Cour is for improved BCI performance

Thermal Characteristics

Symbol | Parameter Test Conditions Rating | Units
Raua VB Package thermal resistance | Single-layer PCB, with copper limited to 177 °C/W
solder pads
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Maximum Power Dissipation Power Derating Curve
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Maximum Allowed VoolV)

Power Dissipation Po(mW)

Temperature(™T) Temperature(C)

Power Derating Description

The device must be operated below the maximum junction temperature of the device, Timax.).
Under certain combinations of peak condition, reliable operation may require derating supplied
power or improving the heat dissipation properties of the application. The package Thermal
Resistance, Raa, is figure of merit summarizing the ability of the application and device to
dissipate heat from the junction, through all paths to the ambient air. Its primary component is
an Effective Thermal Conductivity, K, of the printed circuit board, including adjacent devices
and traces. Radiation from the die through the device case, Rsic, is relatively small component
of Rasa. Ambient air temperature, Ta, and air motion are significant external factors, damped by
over molding.

The effect of varying power levels (Power Dissipation, Pp), can be estimated. The following
formulas represent the fundamental relationships used to estimate T, at Pp.

Pp=Vop X Ipp (1)
AT=Pp X Raa (2
Ti=Ta+ AT (3)

For example 74=25°C, Vbp=12V,l/ pp=3.5mA, Resa =177 °C/W, we get

Ppo=Vbpp X IpD =12V X 3.5mA=42mW
AT=Pb X Resa=42mW x 177 °C/W=7.5°C

Ti=TA+AT=25°C+7.5°C=32.5°C
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Empirical Result
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Simulation Result
Minimum Switch Fields versus Frequency
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Package Designator

4-Terminal
VB Package Dimansion:mm

5.28
4.98 1.4 27
B EE— |-q-.--q—p-'
:'If 0D oo o 0.7 -
/ ? 2.4
T 4.08 -
378 ]
513
Fy
375
3.45
r
—» [
.55 14.6
0.38 14.0
b = = e -
=1 = ) Y g
127 1—»‘ Ly
a8
4.m 040
036

Notes:
1. Exact body and lead configuration at vendor’s option within limits shown.
2. Height does not include mold gate flash.

Where no tolerance is specified, dimension is nominal.
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CYGTS9632 High Sensitivity Speed Sensor IC
with Dual Quadrature Outputs

CYGTS9632 is a differential Hall Effect sensor IC with two independent channels providing
guadrature outputs. The device provides a high sensitivity and a superior stability over temperature
and symmetrical thresholds in order to achieve a stable duty cycle. The integrated circuit is
response to changing differential magnetic fields created by rotating ring magnets and by ferrous
targets when coupled with a magnet. By use of the A and B quadrature outputs, the device is
particularly suitable for speed and direction of magnetic ring or ferromagnetic toothed wheels.

The device is packaged in a 4-pin plastic SIP. It is lead (Pb) free, with 100% matte tin plated lead
frame.

Features
¢ Two independent digital quadrature A/B outputs I.I
e Accurate true zero-crossing switch-point
e South and North pole pre-induction possible
e Large air gap
e 3.8V to 24V supply operating range
e Low power consumption 6.5mA (typ.)
¢ Wide operating temperature range -40°C ~150°C
e Protection against over-voltage in all PIN
e Reverse-current protection in power supply Vpp PIN
e Output protection against electrical disturbances SIP-4
Applications
Automotive and Heavy Duty Vehicles Industrial Areas:
e Camshaft and crankshaft speed and e Sprocket speed
position e Chain link conveyor speed/distance
e Transmission speed e Stop motion detector
e Tachometers e High speed low cost proximity
e Anti-skid/traction control e Tachometers, counters.
Device Information
Part number Packing Mounting Temperature range Marking
CYGTS9632VvB Bulk, 500pcs/bag 4-pin SIP -40°C~150°C 9632
Operating Range
Parameter Symbol Test Conditions Min Typ Max Units
Back Bias Range Bagias Operating -500 -- 500 mT
Supply Voltage Vb Operating 3.8 12 24 \%
Operating Temperature Ta -40 ~ 150 °C
Storage Temperature Ts -65 ~ 175 °C
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Electrical and Magnetic Specifications

Operating Parameters T = -40°C to 150°C, Vpp = 5V (unless otherwise specified)

Parameter Symbol | Test Conditions Min Typ. Max Unit
Supply Voltage Vpp Operating 3.8 12 24 Y
Supply Current Ipp VDD=3.81t0 24 V 4.5 6.5 8.5 mA
Output Saturation Voltage Vsat lou=20mA, Tx=25°C -- 150 400 mV
Output Leakage Current I eak Vout =24V -- -- 10 A
Overvoltage protection Ver o = 10MA 30 35 40 Vv
at supply voltage

;V;:‘t’;’l:tf‘tgeemﬁ’irr?;c“m Vop lout =1MA, Vo =High 30 35 40 v
Over current protection ocp! Ta=25°C 40 -- - - mA
Power on time too” Vpp >3.8V -- 3.8 9.0 ms
Settling time teewe. | Vpp>3.8V, f=1kHz 0 -- 50 ms
Response time tresponse. | Vop>3.8V, f=1kHz 3.8 -- 59 ms
Output Rise Time TR R1=1kQ C=20pF -- 0.4 1.0 Hs
Qutput Fall Time T R1=1kQ C=20pF -- 0.35 1.0 us
Upper corner frequency fcu -3dB, single pole 20 -- kHz
Lower corner frequency fcl -3dB, single pole -- -- 5 Hz
Back Bias Range Bgias Operating -500 -- 500 mT
Operating point of channel 1 ABgp; f=1kHz, Bgir=5mT -- -- 0 mT
Release point of channel 1 ABgp; f=1kHz, Bgir=5mT 0 -- -- mT
Hysteresis of Channel 1 Bhys1 f=1kHz, AB=5mT 0.5 15 2.5 mT
Switching point center of channel 1 | ABy; (Bop + Bgrp)/2 -2.0 0 2.0 mT
Operating point of channel 2 ABgops f=1kHz, Bgig=5mT -- -- 0 mT
Release point of channel 2 ABgps f=1kHz, Bgir=5mT 0 -- -- mT
Hysteresis of Channel 2 Bhys2 f=1kHz, AB=5mT 0.5 1.5 25 mT
Switching point center of channel 2 | ABy» (Bop + Bgrp)/2 -2.0 0 2.0 mT
1 loyt does not change state when loyt=OCP.

2 Time required initializing device.

3 Time required for the output switch points to be within specification.

4 Equal to ty, + tsete-

5 Output Rise Time will be dominated by the RC time constant.

Absolute Maximum Ratings

Parameter Symbol Minimal value Maximal value Unit
Power supply voltage Vpp -30 30 \%
Power output current loo -10 25 mA
Output terminal voltage Vout -0.5 30 \Y
Output terminal current sink lsink 0 40 mA
Operating ambient temperature Ta -40 150 °C
Maximum junction temperature T, -40 165 °C
Storage temperature Tste -65 175 °C

Note: Stresses above those listed here may cause permanent damage to the device. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.

49

Markt Schwabener Str. 8
85464 Finsing
Germany

Tel.: +49 (0)8121-2574100

Fax: +49 (0)8121-2574101

Email: info@chenyang-gmbh.com
http://www.chenyang-gmbh.com




Version 1

Released in October 2021
Dr.-Ing. habil. Jigou Liu

—

ChenYVang

Technologies GmbH & Co. KG

ESD (Emergency Shutdown System) Protection

Human Body Model (HBM) Tests

Parameter

Symbol

Max.

Unit

Note

ESD

VESD

+4.0

kv

According to Standard AEC-Q100-002

Pin Configuration

4-Terminal SIP VB package (Top View)

PE—

. 2.1mm .

VDD OuTA OUTE GND

Pin No. Symbol Type Description
1 Vb Supply voltage 3.8V to 24V power supply
2 OUTA Output Open-drain output required a pull-up resistor
3 ouTB Output Open-drain output required a pull-up resistor
4 GND Ground Ground terminal
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Functional Block Diagram

CYGTS9632

VDD
[, H Regulator [————#=

+
i \ D OUTA
- » &

Hall Plate Armolifier Filter Schmitt- Output
Array p Trigger Drive

f [A— 1 N

GND

Functional Description

The CYGTS9632 integrates two independent differential Hall-effect sensor IC. The Hall IC supports
four Hall elements, with magnet back-biased, which sense the magnetic profile of the ferrous gear
target simultaneously, but at different points, generating two differential internal analog voltages,
that is processed for precise switching of the digital output signals.

For each of two independent channels, the device detects the motion and position of ferromagnetic
or permanent magnet structures by measuring the differential flux density of the magnetic field.
Changes in field strength at the device face, which are induced by a moving target, are sensed by
the two integrated Hall elements. The Hall elements generate signals that are differentially
amplified by on-chip electronics. This differential design provides immunity to radial vibration within
the operating air gap range of the CYGTS9632, by rejection of the common mode signal. Steady-
state magnet and system offsets are eliminated using an on-chip differential band-pass filter. This
filter also provides relative immunity to interference from electromagnetic sources.

The Hall IC is self-calibrating with a temperature compensated amplifier and offset cancellation
circuitry. Its internal voltage regulator provides supply noise rejection throughout the operating
voltage range. Changes in temperature do not greatly affect this device due to the stable amplifier
design and the offset rejection circuitry. The Hall elements and signal processing electronics are
integrated on the same silicon substrate, using a proprietary BICMOS process.

The CYGTS9632 is offered in a lead (Pb) free 4-pin SIP package with a 100% matte tin plated
Lead frame.
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Gear Tooth Sensing

In the case of ferromagnetic toothed wheel application the IC has to be biased by the South or
North Pole of a permanent magnet which should cover both Hall probes

The maximum air gap depends on

- the magnetic field strength (magnet used; pre-induction), and
- the toothed wheel that is used (dimensions, material, etc.)

A L AR

Wheel Profile 2mm |..2ﬂ".1

OuUTA

ouTB
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Recommended Application

The CYGTS9632 contains an on-chip voltage regulator and can operate over a wide supply
voltage range. In applications that operate the device from an unregulated power supply, transient
protection must be added externally. For applications using a regulated line, EMI/RFI protection

may still be required.

Three-Wire Connection

o——W » o
Voo VeuLL
R1 -
Rrus<s Reus
1’, -
VDD
1
2 |ouTa
1 —=
CYGTS9632
ouTB
4 — -
GND Couta Cours
l g
Component Value Units
RpUA/ RPUB 12 kQ
R1 200 Q
C1 0.1 HF
Coura/ Couts 1.0 uF
1. Pull-up resistor not required for protection but for normal operation
2. Rl is for improved CI performance
3. Cour is for improved BCI performance
Thermal Characteristics
Symbol | Parameter Test Conditions Rating | Units
Raua VB Package thermal resistance | Single-layer PCB, with copper limited to 177 °C/W
solder pads
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Maximum Power Dissipation Power Derating Curve
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Maximum Allowed VoolV)

Power Dissipation Po(mW)

Temperature(™T) Temperature(C)

Power Derating Description

The device must be operated below the maximum junction temperature of the device, Timax.).
Under certain combinations of peak condition, reliable operation may require derating supplied
power or improving the heat dissipation properties of the application. The package Thermal
Resistance, Raa, is figure of merit summarizing the ability of the application and device to
dissipate heat from the junction, through all paths to the ambient air. Its primary component is
an Effective Thermal Conductivity, K, of the printed circuit board, including adjacent devices
and traces. Radiation from the die through the device case, Rsic, is relatively small component
of Rasa. Ambient air temperature, Ta, and air motion are significant external factors, damped by
over molding.

The effect of varying power levels (Power Dissipation, Pp), can be estimated. The following
formulas represent the fundamental relationships used to estimate T, at Pp.

Pp=Vop X Ipp (1)
AT=Pp X Raa (2
Ti=Ta+ AT (3)

For example 74=25°C, Vbp=12V,l/ pp=3.5mA, Resa =177 °C/W, we get

Ppo=Vbpp X IpD =12V X 3.5mA=42mW
AT=Pb X Resa=42mW x 177 °C/W=7.5°C

Ti=TA+AT=25°C+7.5°C=32.5°C
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Empirical Result
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Package Designator
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Notes:
1. Exact body and lead configuration at vendor’s option within limits shown.
2. Height does not include mold gate flash.

Where no tolerance is specified, dimension is nominal.
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CYGTS9633 High Sensitivity Speed Sensor IC
with Dual Quadrature Outputs

CYGTS9633 is a differential Hall Effect sensor IC with two independent channels providing
guadrature outputs. The device provides a high sensitivity and a superior stability over temperature
and symmetrical thresholds in order to achieve a stable duty cycle. The integrated circuit is
response to changing differential magnetic fields created by rotating ring magnets and by ferrous
targets when coupled with a magnet. By use of the A and B quadrature outputs, the device is
particularly suitable for speed and direction of magnetic ring or ferromagnetic toothed wheels.

The device is packaged in a 4-pin plastic SIP. It is lead (Pb) free, with 100% matte tin plated lead
frame.

Features
¢ Two independent digital quadrature A/B outputs I.I
e Accurate true zero-crossing switch-point
e South and North pole pre-induction possible
e Large air gap
e 3.8V to 24V supply operating range
e Low power consumption 6.5mA (typ.)
¢ Wide operating temperature range -40°C ~150°C
e Protection against over-voltage in all PIN
o Reverse-current protection in power supply Vpp PIN
e Output protection against electrical disturbances SIP-4
Applications
Automotive and Heavy Duty Vehicles Industrial Areas:
e Camshaft and crankshaft speed and e Sprocket speed
position e Chain link conveyor speed/distance
e Transmission speed e Stop motion detector
e Tachometers e High speed low cost proximity
e Anti-skid/traction control e Tachometers, counters.
Device Information
Part number Packing Mounting Temperature range Marking
CYGTS9633VB Bulk, 500pcs/bag 4-pin SIP -40°C~150°C 9633
Operating Range
Parameter Symbol Test Conditions Min Typ Max Units
Back Bias Range Bagias Operating -500 -- 500 mT
Supply Voltage Vpp Operating 3.8 12 24 Vv
Operating Temperature Ta -40 ~ 150 °C
Storage Temperature Ts -65 ~ 175 °C
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Electrical and Magnetic Specifications

Operating Parameters T, = -40°C to 150°C, Vpp = 5V (unless otherwise specified)

Parameter Symbol | Test Conditions Min Typ. Max Unit
Supply Voltage Vbp Operating 3.8 12 24 Y
Supply Current Ibo VDD=3.8t0 24 V 4.5 6.5 8.5 mA
Output Saturation Voltage Vgat lou=30mA, T,=25°C -- 210 400 mV
Output Leakage Current I eak Vout =24V -- -- 10 A
Overvoltage protection Ver lop = 10MA 30 35 40 v
at supply voltage

Overvalage protector Vor |laZimAVasHigh | 30 | 35 | 40 | v
Over current protection OCP* Ta=25°C 40 -- - - mA
Power on time tpo2 Vpp >3.8V - - 3.8 9.0 ms
Settling time teewe. | Vpp>3.8V, f=1kHz 0 -- 50 ms
Response time tresponse. | Vop>3.8V, f=1kHz 3.8 -- 59 ms
Output Rise Time TR R1=1kQ C=20pF - 0.4 1.0 Hs
Output Fall Time T R1=1kQ C=20pF -- 0.35 1.0 us
Upper corner frequency fcu -3dB, single pole 20 -- kHz
Lower corner frequency fcl -3dB, single pole -- -- 5 Hz
Back Bias Range Bgias Operating -500 -- 500 mT
Operating point of channel 1 ABop; f=1kHz, Bgir=5mT -- -- 0 mT
Release point of channel 1 ABgp1 f=1kHz, Bgig=5mT 0 -- -- mT
Hysteresis of Channel 1 Bhys1 f=1kHz, AB=5mT 0.5 15 2.5 mT
Switching point center of channel 1 | ABy: (Bop + Bgrp)/2 -2.0 0 2.0 mT
Operating point of channel 2 ABop; f=1kHz, Bgir=5mT -- -- 0 mT
Release point of channel 2 ABgps f=1kHz, Bgir=5mT 0 -- -- mT
Hysteresis of Channel 2 Bhys2 f=1kHz, AB=5mT 0.5 15 2.5 mT
Switching point center of channel 2 | ABy» (Bop + Bgrp)/2 -2.0 0 2.0 mT
1 loyr does not change state when loyt=OCP.

2 Time required initializing device.

3 Time required for the output switch points to be within specification.

4 Equal to ty, + tsee-

5 Output Rise Time will be dominated by the RC time constant.

Absolute Maximum Ratings

Parameter Symbol Minimal value Maximal value Unit
Power supply voltage Vpp -30 30 \%
Power output current ) -10 25 mA
Output terminal voltage Vout -0.5 30 \Y
Output terminal current sink lsink 0 40 mA
Operating ambient temperature Ta -40 150 °C
Maximum junction temperature T, -40 165 °C
Storage temperature Tste -65 175 °C

Note: Stresses above those listed here may cause permanent damage to the device. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.
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ESD (Emergency Shutdown System) Protection
Human Body Model (HBM) Tests

Parameter Symbol Max. Unit Note

ESD Vesp +4.0 kv According to Standard AEC-Q100-002

Pin Configuration
4-Terminal SIP VB package (Top View)

. 2.1mm .|
| |

1] (2] [3] 4]

VDD OUTA OUTBE GND

Pin No. Symbol Type Description

1 Vb Supply voltage 3.8V to 24V power supply
2 OUTA Output Open-drain output required a pull-up resistor
3 OuUTB Output Open-drain output required a pull-up resistor
4 GND Ground Ground terminal
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Functional Block Diagram

VDD CYGTS9633
[, H 4 Regulator f——#

-+
/ \ H OUTA
- » &

Hall Plate Armolifier Eilter Schmitt- Qutput
Array P Trigger Drive

f [A— 1 T

GND

Functional Description

The CYGTS9633 integrates two independent differential Hall-effect sensor IC. The Hall IC supports
four Hall elements, with magnet back-biased, which sense the magnetic profile of the ferrous gear
target simultaneously, but at different points, generating two differential internal analog voltages,
that is processed for precise switching of the digital output signals.

For each of two independent channels, the device detects the motion and position of ferromagnetic
or permanent magnet structures by measuring the differential flux density of the magnetic field.
Changes in field strength at the device face, which are induced by a moving target, are sensed by
the two integrated Hall elements. The Hall elements generate signals that are differentially
amplified by on-chip electronics. This differential design provides immunity to radial vibration within
the operating air gap range of the CYGTS9633, by rejection of the common mode signal. Steady-
state magnet and system offsets are eliminated using an on-chip differential band-pass filter. This
filter also provides relative immunity to interference from electromagnetic sources.

The Hall IC is self-calibrating with a temperature compensated amplifier and offset cancellation
circuitry. Its internal voltage regulator provides supply noise rejection throughout the operating
voltage range. Changes in temperature do not greatly affect this device due to the stable amplifier
design and the offset rejection circuitry. The Hall elements and signal processing electronics are
integrated on the same silicon substrate, using a proprietary BICMOS process.

The CYGTS9633 is offered in a lead (Pb) free 4-pin SIP package with a 100% matte tin plated lead
frame.
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Gear Tooth Sensing

In the case of ferromagnetic toothed wheel application the IC has to be biased by the South or
North Pole of a permanent magnet which should cover both Hall probes

The maximum air gap depends on

- the magnetic field strength (magnet used; pre-induction), and
- the toothed wheel that is used (dimensions, material, etc.)

L B oA L

Wheel Profile 1.5mm Hﬂq

ouTB
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Recommended Application

The CYGTS9633 contains an on-chip voltage regulator and can operate over a wide supply
voltage range. In applications that operate the device from an unregulated power supply, transient
protection must be added externally. For applications using a regulated line, EMI/RFI protection

may still be required.

Three-Wire Connection

o——WA * 0
Voo VeuLL
R1 .,
Hpun:: Rprus
- -
VDD
1
o L OUTA
T CYGTS9633
QUTE
4 = =
GND Couta Coute
l -
Component Value Units
RpUA/ RPUB 1.2 kQ
R1 200 Q
C1 0.1 uF
Couta/ Couts 1.0 uF

1. Pull-up resistor not required for protection but for normal operation
2. Rl is for improved CI performance

3. Cour is for improved BCI performance
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Thermal Characteristics

Symbol | Parameter Test Conditions Rating | Units
Raua VB Package thermal resistance | Single-layer PCB, with copper limited to 177 °C/W
solder pads
Maximum Power Dissipation Power Derating Curve
900 27
800 N\

24
700 \ 21
600 \ "':9%
500 \ ﬁ-’_,a

NG

400 %
o AN
oo AN
100 \\ 3

20 40 60 80 100 120 140 160 180 20 40 60 80 100 120 140 160 180

18
15

|

\

\
12 (Raa=1771C/W2 4\—
9

‘.

Power Dissipation Po(mW)
Maximum Allowed VoolV)

Temperature( 1) Temperature(T)

Power Derating Description

The device must be operated below the maximum junction temperature of the device, Timax.).
Under certain combinations of peak condition, reliable operation may require derating supplied
power or improving the heat dissipation properties of the application. The package Thermal
Resistance, Raa, is figure of merit summarizing the ability of the application and device to
dissipate heat from the junction, through all paths to the ambient air. Its primary component is
an Effective Thermal Conductivity, K, of the printed circuit board, including adjacent devices
and traces. Radiation from the die through the device case, Raic, is relatively small component
of Rasa. Ambient air temperature, Ta, and air motion are significant external factors, damped by
over molding.

The effect of varying power levels (Power Dissipation, Pp), can be estimated. The following
formulas represent the fundamental relationships used to estimate Ty, at Po.

Pp=Vbp X Ipp (1)
AT=Pp X Raa (2
Ti=Ta+ AT (3)

For example 74=25°C, Vbp=12V,l/ pp=3.5mA, Resa =177 °C/W, we get

Pp=Vbp X IbD =12V X 3.5mA=42mW
AT=Pb X Resa=42mW x 177 °C/W=7.5°C

To=TA+AT=25°C+7.5°C=32.5°C

63
Markt Schwabener Str. 8 Tel.: +49 (0)8121-2574100
85464 Finsing Fax: +49 (0)8121-2574101
Germany Email: info@chenyang-gmbh.com

http://www.chenyang-gmbh.com



Version 1 n
Released in October 2021 A ’\ A C"e"ym'ﬂ
Dr.-Ing. habil. Jigou Liu Technologies GmbH & Co. KG

Empirical Result

IDD vs VDD Vu{sat} Vs TA
1 T
l=20mA
g 300
< 8| — %
L 1 250
E Ta=40C TasiS0'C =
a— (=]
T 7 \_%—— : E 200
= =}
=] =
2 8 g 150
—5:"'_‘ Tp=257 E
S 5 S 100
7] T
4]
4 50
] 5 10 15 20 25 -50 -10 30 70 110 150
Supply Voltage (V) Ambient Tempearature ('C)
MBpyyz vs Ty Vivsiz vs Ty
I I T I | I
— BnFiElup-rEnp}-‘Zl f=1kHz f=1kHz
[
E Max.
E 1 =
8 E Max.
= Typ. @
g o0 S .
: g Typ-
5 =
° Min. [ —]
& 1
g - Min.
8]
-50 -10 30 70 110 150 50 -10 30 70 110 150
Ambient Temperature ('C) Ambient Temperature ('C)
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Package Designator

4 -Tarminal
VE Package DimensionInm
528
l o« 498 i N
09
1.8 0 0 0 n 07 e us
36
T |’f ? 24
4.08 H—H
378
513
3
375
345
k4 T
— [
050 153
0.36 1489
s N "
oy # #) ] )
127 ‘—“ —
3o
an 051

036

Notes:

1. Exact body and lead configuration at vendor’s option within limits shown.
2. Height does not include mold gate flash.

Where no tolerance is specified, dimension is nominal.
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CYGTS9641 Two-Wire High Accuracy Differential Speed
Sensor IC with Continuous Calibration

The differential Hall Effect sensor CYGTS9641 is designed to provide information about rotational
speed to modern vehicle dynamics control systems and ABS. The output has been designed as a
two wire current interface. Excellent accuracy and sensitivity are specified for harsh automotive
requirements with a wide temperature range, high ESD and EMC robustness.

The regulated current output is configured for two-wire applications and the 2.0mm spacing
between the dual Hall elements is optimized for fine pitch ring-magnet-based configurations.

The device is packaged in a 2-pin plastic SIP. It is lead (Pb) free, with 100% matte tin plated lead
frame.

Features

Two-wire current interface

High sensitivity

South and North pole pre-induction possible
Large air gap

4.5V to 24V supply operating range

Wide operating temperature range -40°C ~150°C

Applications
Automotive and Heavy Duty Vehicles Industrial Areas:
e Camshaft and crankshaft speed and e Sprocket speed
position e Chain link conveyor speed/distance
e Transmission speed e Stop motion detector
e Tachometers e High speed low cost proximity
e Anti-skid/traction control e Tachometers, counters.
Device Information
Part number Packing Mounting Temperature range Marking
CYGTS9641TS Bulk, 500pcs/bag 2-pin SIP -40°C~150°C 9641
Operating Range
Parameter Symbol Test Conditions Min Typ Max Units
Back Bias Range Bgias Operating -500 -- 500 mT
Supply Voltage Vb Operating 4.5 12 24 \%
Operating Temperature Ta -40 ~ 150 °C
Storage Temperature Ts -65 ~ 175 °C
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Electrical and Magnetic Specifications

Operating Parameters T, = -40°C to 150°C, Vpp = 5V (unless otherwise specified)

Parameter Symbol | Test Conditions Min Typ. Max Unit
Operating Supply Voltage Vpp Operating 4.5 12 24 Y
Operating Supply Current lobowy | Voo=4.5Vto 24V 5.9 7.0 8.4 mA
Operating Supply Current lopgHigny | Vop=4.5V to 24 V 12.0 14.0 16.0 mA
Supply current ratio Rcur IooHighy / Ibpow) 1.8 2 2.4 --
Power on time tho Vpp >4.5V - - 3.8 9.0 ms
Settling time toetle” Vpp>4.5V, f=1kHz 0 - 50 ms
Response time tresponse. | Vop>4.5V, f=1kHz 3.8 - 59 ms
Output Rise Time TR R1=1kQ C=20pF -- 0.4 1.0 us
Output Fall Time T R1=1kQ C=20pF -- 0.35 1.0 us
Upper corner frequency fcu -3dB, single pole 15 -- kHz
Lower corner frequency fcl -3dB, single pole -- -- 5 Hz
Back Bias Range Bgias Operating -500 -- 500 mT
Operating point ABgp; | f=1kHz, Bgix=5mT - - 0 mT
Release point ABgp1 f=1kHz, Bgig=5mT 0 -- -- mT
Hysteresis Bhvst f=1kHz, AB=5mT 0.7 1.3 2.8 mT
Center of switching points ABy1 (Bop + Bgrp)/2 -2.0 0 2.0 mT
1 Time required initializing device.

2 Time required for the output switch points to be within specification.

3 Equal to tyo + tsetle-

Absolute Maximum Ratings

Parameter Symbol Minimal value Maximal value Unit
Power supply voltage Vb -0.5 30 \
Operating ambient temperature Ta -40 150 °C
Maximum junction temperature T; -55 165 °C
Storage temperature Tste -65 175 °C

Note: Stresses above those listed here may cause permanent damage to the device. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.

ESD (Emergency Shutdown System) Protection

Human Body Model (HBM) Tests

Parameter Symbol

Max.

Unit Note

ESD Veso

+8.0

kv According to Standard AEC-Q100-002
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Pin Configuration

2-Terminal SIP TS package
(Top View)

o S Y
N O 1—]‘
VDD GND
Pin No. Symbol Type Description
1 Vb Supply voltage 3.8V to 24V power supply
2 GND Ground Ground terminal
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Functional Block Diagram

VDD Araig CYGTS9641
[ Requlator - Bias —»
Digital
OverTemperature &
—I""'Irer-... shortCircuit Protection
Hall ‘
Arrays Main Comp
X Amplifier *
- Qutput Drv
x + Low Digital
Pass > Signal
Hyst C
- Filter yst-omp Porcess
=

T T

TestMode

Offset Control GND Control

Functional Description

The CYGTS9641 is an optimized Hall Effect sensing integrated circuit that provides a user-friendly
solution for ring-magnet sensing in two-wire applications. This small package can be easily
assembled used in conjunction with a wide variety of target shapes and sizes.

The integrated circuit incorporates a dual-element Hall Effect sensor and signal processing that
switches to differential magnetic signals created by ring magnet poles. The circuitry contains a
sophisticated digital circuit to reduce system offsets and to calibrate the gain for air-gap-
independent switch points.

The regulated current output is configured for two-wire applications and the sensor is ideally suited
for obtaining speed and duty cycle information in ABS (antilock braking systems). The 2.0 mm
spacing between the dual Hall elements is optimized for fine pitch ring-magnet-based
configurations. The package is lead (Pb) free, with 100% matte tin lead frame plating.
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Gear Tooth Sensing

In the case of ferromagnetic toothed wheel application the IC has to be biased by the South or
North Pole of a permanent magnet which should cover both Hall probes

The maximum air gap depends on

- the magnetic field strength (magnet used; pre-induction), and
- the toothed wheel that is used (dimensions, material, etc.)

Wheel Profile

Air Gap |2.2mm r-ﬂ”—'

boogHigh)

lopg.ow)
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Recommended Application

The CYGTS9641 contains an on-chip voltage regulator and can operate over a wide supply
voltage range.

Two-Wire Connection

@) VDD

CYGTS9641 Cavp_
0.01uF

GND

O

1

i
! WA
T o
£ B
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Package Designator
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Notes:
1. Exact body and lead configuration at vendor’s option within limits shown.
2. Height does not include mold gate flash.

Where no tolerance is specified, dimension is nominal.
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CYGTS9801 Self-Adjusting Hall Effect Gear Tooth Sensor IC

The CYGTS9801 is a sophisticated Hall Effect Gear Tooth IC featuring an on-chip 12-bit A/D
Converter and logic that acts as a digital sample and hold circuit. A separate 6-bit D/A converter
provides a fixed hysteresis. The sensor does not have a chopper delay. It uses a single Hall plate
which is immune to rotary alignment problems. The bias magnet can be from 1000GS to 4000Gs.
As the signal is sampled, the logic recognizes an increasing or decreasing flux density. The output
will turn on BOP after the magnetic flux has reached its peak and decreased by an amount equal
to the hysteresis. Similarly the output will turn off (BRP) after the flux has reached its minimum
value and increased by an amount equal to the hysteresis.

Features

High sensitivity

Digital output signal

Zero speed detection

Short circuit protection
Insensitive to orientation
Wide voltage working range
Self-adjusting magnetic range
On-chip 12 bit A/D converter
High speed operation

No chopper delay applications
RoHS compliant

Applications

Automotive and Heavy Duty Vehicles:

Camshaft and crankshaft speed
and position

Transmission speed
Tachometers

Anti-skid/traction control

Magnetic Specifications

SIP-3

Industrial Areas:
e Sprocket speed

Stop motion detector

Tachometers, counters.

Chain link conveyor speed/distance

High speed low cost proximity

DC Operating Parameters T, = -40°C to 150°C, Vpp = 4.0V to 24V (unless otherwise specified)

Parameter Symbol Test Cond itions Min | Typ | Max Units
Back Bias Range Baws Operating -30 | -- 4000 | Gs
Linear Region Voo = 12V 500 | -- 5000 | Gs
Hysteresis Briye 10 |- 80 Gs
10Gs=1mT

73

Markt Schwabener Str. 8
85464 Finsing
Germany

Tel.: +49 (0)8121-2574100

Fax: +49 (0)8121-2574101

Email: info@chenyang-gmbh.com
http://www.chenyang-gmbh.com



Version 1
Released in October 2021
Dr.-Ing. habil. Jigou Liu

—

ChenYVang

Technologies GmbH & Co.

KG

Electrical Specifications

DC Operating Parameters T, = -40°C to 150°C, Vpp = 4.0V to 24V (unless otherwise specified)

Farameter Symbol Test Conditions Min | Typ Max | Unit
Supply Voltage Voo Operating 4.0 12 24 |V
Supply Current loo Voo = 12V 1.5 3.0 [ 45 | mA
Power-Up State POS Voo = Voo min) H H H
Supply Current loo Voo = 4.0V to 30V 1.0 - 6.0 | mA
Leakage Current leax Vour = 4.0V to 30V - - 10 | u&
Output Current lowr Operating - - 25 | mA
Output Saturation Voltage Wsar Voo =12V, lorr=25mA | -- -- | 600 | mV
Output Current Limit Iievin Voo = 12V 50 [ 100 | 150 | mA
Output Short Circuit Shutdown | Trawr Fault 10 20 |us
Clock Frequency Fex Operating 400 | 500 |[600 | KHz
Output Rise Time Te Voo=12V, R1 = 1.0K, -- -- | 400 | nS
Cload=10pF
Output Fall Time T ETS:IJETDE; = 1.0k, N < 400 nS
Bandwidth BW Operating - - 15 | KHz
Thermal Resistance RTH Operating -- -~ | 200 | Tiwatt
Absolute Maximum Ratings
Parameter Limit Values
Mir. Max.
Supply Voltage (Operating), Voo -0.3v 30V
Output Voltage, Va -0.3v J0v
Supply Current (Fault), loo - 50mA
Cutput Current (Fault), lour - 30mA
Cutput Current (Fault), kaun - 200mA
Junction temperature, T, (S000h) - 150°C
Junction temperature, T, (2000h) - 160°C
Junction temperature, T (1000h) - 170°C
Junction temperature, T, (100h) - 180°C
Operating Temperature Range, Ta -40°C 150°C
Storage Temperature Range, Ts - B5°C 160°C
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ESD (Emergency Shutdown System) Protection
Human Body Model (HEM) tests

Parameter Symbol

hax.

Unit Mote

ESD Veso

8

kW According to standard
EIAJESDZ2-A114-B HEM

Application Circuit and Pin Configuration

O—ri

VDD D1
980
R2
R1
Clo- C2  D1:1N4148 Vout
‘\ D2:30V Zener
R1=330Q
D R2=10.0K
2 23 C1=100nF
— C2=1.0nF
Mumber MName Function
1 vDD Connects power supply to chip
2 GMND Ground terminal
3 Vout Signal Output
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Block Diagram

CYGTS9801

VDD Voltage 3.0v
Regulator

y e 6BIT
L
| ogic[— @—
Vout
COMP —d
Hall 12BIT]

AMP Logic

Plate / ADC

DSP and
Protection

GND
x

Gear Tooth Sensing

Switch Points v.s. Magnetic Singal

&5 500
2
@
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T
w 300
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2 | |
& 200
Z
TS
100

Lmm==3mm Vout

In the case of Ferromagnetic toothed wheel application the IC has to be biased by the south pole
of a permanent magnet (Maximum 4000Gs). When assembling the sensor system, suggest to
choose a magnet as back bias flux from 1000Gs to 4000Gs. Normally the South pole of magnet
faces the unbranded side of the IC. The magnet should be glued to the back surface (non-branded
side) of the IC using an adhesive or suitable epoxy. The sensor CYGTS9801 is “self-adjusting”
over a wide range of back bias flux eliminating the need for any trimming in the application. At the
chip power on state, the output is reset to the high state whatever the field is. The output only
changes after the first min is detected. The reset state holds no information about the field. If the
supply of the chip is raised slowly, the reset state is not stable; the output maybe can’t set to the
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high state. The maximum air gap depends on
- the magnetic field strength (magnet used; pre-induction) and

- the toothed wheel that is used (dimensions, material, etc.)

It is strongly recommended that an external ceramic bypass capacitor in the range 10nF to 1uF be
connected between the supply and ground of the device to reduce external noise. The series
resistor in combination with the bypass capacitor creates a filter for EMC pulse. The pull-up resistor
should be chosen to limit the current through the output transistor; do not exceed the maximum
continuous output current of the device.

Physical Characteristics

4.10

| 1
2 (o)

T I'C—PI Dimension:mm
260
230
KK
310 XXX
280
_ -
1.80 — {—T
A
|

o 1.2 Pin 1- Voo (Voltage Supply)

Fin 2- Guo { Ground)
Pin 3-Vau (Signal Output)

b
Y
5L
> L

130

124 —
257
250 051

036

Notes:

1. Exact body and lead configuration at vendor’s option within limits shown.

2. Where no tolerance is specified, dimension is nominal.
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CYGTS9802 Self-Adjusting Hall Effect Gear Tooth Sensor IC
with Complementary Output

The CYGTS9802 is a sophisticated IC featuring an on-chip 12-bit A/D Converter and logic that acts
as a digital sample and hold circuit. A separate 6-bit D/A converter provides a fixed hysteresis. The
sensor does not have a chopper delay. It uses a single Hall plate which is immune to rotary
alignment problems. The bias magnet can be from 1000GS to 4000Gs. As the signal is sampled,
the logic recognizes an increasing or decreasing flux density. The OUT will turn on (BOP) after the
flux has reached its peak and decreased by an amount equal to the hysteresis. Similarly the OUT
will turn off (BRP) after the flux has reached its minimum value and increased by an amount equal
to the hysteresis. The complementary outputs (OUT and OUTB) are provided in this sensor. The
OUTB will turn off after the flux has reached its peak and decreased by an amount equal to the
hysteresis. Similarly the OUTB will turn on after the flux has reached its minimum value and
increased by an amount equal to the hysteresis.

Features

High sensitivity
Complementary output signal
True zero speed detection
Short circuit protection
Insensitive to orientation

Wide voltage working range
Self-adjusting magnetic range
On-chip 12 bit A/D converter
High speed operation

No chopper delay applications
RoHS compliant SIP-4

Applications

Automotive and Heavy Duty Vehicles: Industrial Areas:

e Camshaft and crankshaft speed e Sprocket speed
and position Chain link conveyor speed/distance

Transmission speed Stop motion detector
e Tachometers High speed low cost proximity
e Anti-skid/traction control Tachometers, counters.

Magnetic Specifications

DC Operating Parameters T, = -40°C to 150°C, Vpp = 4.0V to 24V (unless otherwise specified)

Parameter Symbol Test Conditions Min | Typ | Max Units
Back Bias Range Baws Operating -30 | -- 4000 | Gs
Linear Region Woo = 12V 500 | -- 5000 | Gs
Hysteresis By 10 | -- a0 Gs

10Gs=1mT

78

Markt Schwabener Str. 8 Tel.: +49 (0)8121-2574100
85464 Finsing Fax: +49 (0)8121-2574101
Germany Email: info@chenyang-gmbh.com

http://www.chenyang-gmbh.com



Version 1
Released in October 2021
Dr.-Ing. habil. Jigou Liu

— 2

ChenYVang

Technologies GmbH & Co. KG

Electrical Specifications

DC Operating Parameters T, =-40°C to 150°C, Vpp = 4.0V to 24V (unless otherwise specified)

Parameter Symbol Test Conditions Min | Typ Max | Unit
Supply Voltage Voo Operating 4.0 12 24 |V
Supply Current loo Voo = 12V 15| 3.0 |45 | mA
POSioum H H
Power-Up State — Voo = Voo mn) L L L
Supply Current loo Voo = 4.0V to 30V 1.0 - 6.0 | mA
Leakage Current lLeax Vour = 4.0V to 30V -- - 10 | uA
Output Current lowr Operating -- - 25 | mA
Output Saturation Voltage Waar Voo =12V, lovr =25 mA | -- - 600 | mY
Output Current Limit Iiemia Voo = 12V 50 | 100 | 150 | mA
Output Short Circuit Shutdown | Trawr Fault 10 20 |uS
Clock Freguency Fox Operating 400 | 500 | 600 | KHz
Output Rise Time Te Voo=12V, R1 = 1.0K, -- -- | 400 | nS
Cload=10pF
Output Fall Time T ETS;;;?TDE; = 1.0K, - <400 nS
Bandwidth BW Operating -- - 15 | KHz
Thermal Resistance RTH Operating - - 200 | Trwatt
Absolute Maximum Ratings
Parameter Limit Values
Mir. Max.

Supply Voltage (Operating), Voo -0.3v 30V

Output Voltage, Vo -0.3V 30V

Supply Current (Fault), loo - 50mA,

Output Current (Fault), lour - 30mA,

Output Current (Fault), kaus - 200mA

Junction temperature, T, (5000h) - 160°C

Junction temperature, T, (2000h) - 160°C

Junction temperature, T, (1000h) - 170°C

Junction temperature, T: (100h) -- 180°C

Operating Temperature Range, Ta -40°C 150°C

Storage Temperature Range, Ts -B5°C 150°C
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ESD (Emergency Shutdown System) Protection
Human Body Model (HEM) tests

Parameter

Symbaol

Max.

nit Mote

ESD

VEesp

8

KW According to standard
EIAJESDZ22-A114-B HEM

Application Circuit and Pin Configuration

O—p

VDD

D1
980
R2 R3
R1
- : Qourt
- . _L '—( ) ouTB
D1:1N4148
k\ C1 |C2 |C3 D2:30V Zener
R1=330Q
o R2=10.0K
— R3=10.0K
— C1=100nF
- C2=1.0nF
C3=1.0nF
Number Name Function
1 VDD Connects power supply to chip
2 ouT Signal Output
3 OUTB | Complementary Signal Output
4 GND Ground terminal
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Block Diagram

VDD Voltage 3.0V CYGTS9802

Regulator
ouT
: yd 6BIT
L DRV T
\ comp
Hall AMP /12BI II i Logic ouTB
Plate / N\ ADCI 7 0

/

%
<

DSP and
Protection

GND
X

Gear Tooth Sensing

Switch Points v.s. Magnetic Singal
& 5000

400

3000

T

au
LU |

2000

Flux Density at Hall Plate (G

1000

ouT

1-3mm OuUTB

In the case of Ferromagnetic toothed wheel application the IC has to be biased by the south pole
of a permanent magnet (Maximum 4000Gs). When assembling the sensor system, suggest to
choose a magnet as back bias flux from 1000Gs to 4000Gs. Normally the South pole of magnet
faces the unbranded side of the IC. The magnet should be glued to the back surface (non branded
side) of the IC using a adhesive or suitable epoxy. The sensor CYGTS9802 is “Self adjusting” over
a wide range of back bias flux eliminating the need for any trimming in the application. At the chip
power on state, the output is reset to the high state whatever the field is. The output only changes
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after the first min is detected. The reset state holds no information about the field. If the supply of

the chip is raised slowly, the reset state is not stable; the output maybe can’t set to the high state.
The maximum air gap depends on

- the magnetic field strength (magnet used; pre-induction) and
- the toothed wheel that is used (dimensions, material, etc.)

It is strongly recommended that an external ceramic bypass capacitor in the range 10nF to 1uF be
connected between the supply and ground of the device to reduce external noise. The series
resistor in combination with the bypass capacitor creates a filter for EMC pulse. The pull-up resistor
should be chosen to limit the current through the output transistor; do not exceed the maximum
continuous output current of the device.

Physical Characteristics

|
1
g oo
1

5.32
5.12 ‘

| Dimension:mm
4.20
3.90

XXX
375
g XXX
1.80 — 4—T
o] e
—»
0.48 15.50
0.36 13.50
A A A " Pin 1- Voo (Voltage Supply)
Pin 2- OUT1
Pin 3- OUT2
Pin 4- Gno (Ground
INIRinl | v ( )
_> ‘_
3.91
3.7 0.41

0.36

Notes:

1. Exact body and lead configuration at vendor’s option within limits shown.

2. Where no tolerance is specified, dimension is nominal.

82
Markt Schwabener Str. 8 Tel.: +49 (0)8121-2574100
85464 Finsing Fax: +49 (0)8121-2574101
Germany Email: info@chenyang-gmbh.com

http://www.chenyang-gmbh.com



Version 1 f )
Released in October 2021 % Che"yﬂ"ﬂ
Dr.-Ing. habil. Jigou Liu v Technologies GmbH & Co. KG

CYGTS9803 Self-Adjusting Hall Effect Gear Tooth Sensor IC
with Dual-Channel Outputs

The CYGTS9803 is a dual-channel gear tooth sensor, with two Hall sensing elements, each
providing a separate digital output, for speed and direction signal processing capability. The sensor
does not have a chopper delay and uses two Hall plates which are immune to rotary alignment
problems. The bias magnet can be from 1000GS to 4000Gs. As the signal is sampled, the logic
recognizes an increasing or decreasing flux density. The dual-channel outputs (OUTA and OUTB)
are provided in the sensor. The OUTA will turn on (BOP) after the flux has reached its peak and
decreased by an amount equal to the hysteresis. Similarly the OUTA will turn off (BRP) after the
flux has reached its minimum value and increased by an amount equal to the hysteresis. The
OUTB have the same function as OUTA. But due to the flux phase sequencing, the OUTA and
OUTB have phase shift, which can be used to determine gear rotation direction.

Features

High sensitivity

Two matched Hall effect switches on a single chip
1.4mm Hall element spacing
Dual-Channel output signal
True zero speed detection
Short circuit protection
Insensitive to orientation

Wide voltage working range
Self-adjusting magnetic range
High speed operation

No chopper delay applications
ROHS compliant

SIP-4

Applications

Automotive and Heavy Duty Vehicles: Industrial Areas:
e Camshaft and crankshaft speed * Sprocket speed
and position e Chain link conveyor speed/distance
e Transmission speed e Stop motion detector
e Tachometers e High speed low cost proximity
e Anti-skid/traction control e Tachometers, counters.

Magnetic Specifications

DC Operating Parameters T, = -40°C to 150°C, Vpp = 4.0V to 24V (unless otherwise specified)

Parameter Symbol Test Conditions Min | Typ | Max Units
Back Bias Range Baws Operating -30 | -- 4000 | Gs
Linear Region Voo = 12V 500 | -- 5000 | Gs
Hysteresis Biys 10 | -- a0 Gs

10Gs=1mT
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Electrical Specifications

DC Operating Parameters T, = -40°C to 150°C, Vpp = 4.0V to 24V (unless otherwise specified)

Parameter Symbol Test Conditions Min | Typ | Max Unit
Supply Voltage Voo Operating 4.0 | 12 24 |V
Supply Current loo Voo =12V 50 (7.0 9.0 | mA
POS(ouT H H H
Power-Up State Voo > Voo( min)
POSouTs) H H H
Supply Current lop Voo = 4.0V to 30V 20 -- | 120 | mA
Leakage Current lLeak Vout = 4.0V to 30V - - 10 | uA
Output Current lout Operating - - 25 | mA
Output Saturation Voltage Vsat Voo =12V, lout=25mA | -- - 600 | mV
Output Current Limit [Limit Voo =12V 50 [ 100 | 150 | mA
Output Short Circuit Shutdown | TrauLt Fault 10 20 |uS
Clock Frequency Fei Operating 400 | 500 | 600 | KHz
. . T: Voo=12V, R1 = 1.0K, - -- | 400 | nS
Output Rise Time
Cload=10pF
Output Fall Time Ti Voo=12V R1 = 1.0K, - -- | 400 |nS
Cload=10pF
Bandwidth BW Operating - - 15 | KHz
Thermal Resistance RTH Operating -- -- 200 | C/watt
Absolute Maximum Ratings
Parameter Limit Values
Mir. Max.
Supply Voltage (Operating), Voo -0.3v 30V
Output Voltage, Va -0.3v J0v
Supply Current (Fault), loo - 50mA
Cutput Current (Fault), lour - 30mA
Cutput Current (Fault), kaun - 200mA
Junction temperature, T, (S000h) - 150°C
Junction temperature, T, (2000h) - 160°C
Junction temperature, T (1000h) - 170°C
Junction temperature, T, (100h) - 180°C
Operating Temperature Range, Ta -40°C 150°C
Storage Temperature Range, Ts - B5°C 160°C
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ESD (Emergency Shutdown System) Protection
Human Body Model (HEM) tests

Parameter Symbaol Max. Unit Note

ESD Veso g8 kW According to standard
EIAJESDZ2-A114-B HEM

Application Circuit and Pin Configuration

O—>hy

VDD D1
CYGTS9803 R2 R3
R1
I +——F 4 O ouTA
1 1+ O outs
e i D1:1N4148
i\ C1 |C2 [C3 D2:30V Zener
R1=330Q
D2 R2=10.0K
é R3=10.0K
— C1=100nF
- C2=1.0nF
C3=1.0nF
Number Mame Function
1 VDD Connects power supply to chip
2 OUTA | Signal OUTA Qutput
3 OUTB | Signal OUTE Output
4 GND Ground terminal
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Block Diagram

VDD

& Voltage
Regulator

3.0V CYGTS9803
>

| : 6BIT >
Logic DAC
OUTA|
COMP ed
Hall 12BIT]

Plate ADC et b

DSP and
Protection

Hall 12BIT] | ;
Plate AMP ADC Logic
COMP — 2
OuTB
F 6BIT
Logic DAC

GND
{3

Gear Tooth Sensing

Switch Points v.s. Magnetic Singal
o 500

4OOC’
wiviy

200

Flux Density at Hall Plate (GS

100

OUTA

ouTB —‘

In the case of Ferromagnetic toothed wheel application the IC has to be biased by the south pole
of a permanent magnet (Maximum 4000Gs). When assembling the sensor system, suggest to
choose a magnet as back bias flux from 1000Gs to 4000Gs. Normally the South pole of magnet
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faces the unbranded side of the IC. The magnet should be glued to the back surface (non branded
side) of the IC using an adhesive or suitable epoxy. The sensor SC9003 is “Self adjusting” over a
wide range of back bias flux eliminating the need for any trimming in the application. At the chip
power on state, the output is reset to the high state whatever the field is. The output only changes
after the first min is detected. The reset state holds no information about the field. If the supply of
the chip is raised slowly, the reset state is not stable; the output maybe can’t set to the high state.
The maximum air gap depends on
- the magnetic field strength (magnet used; pre-induction) and
- the toothed wheel that is used (dimensions, material, etc.)
It is strongly recommended that an external ceramic bypass capacitor in the range 10nF to 1uF be
connected between the supply and ground of the device to reduce external noise. The series
resistor in combination with the bypass capacitor creates a filter for EMC pulse. The pull-up resistor
should be chosen to limit the current through the output transistor; do not exceed the maximum
continuous output current of the device.

Physical Characteristics
5.28

JL_|

1.80
1.40
| |<—b-‘ Dimension:mm

4.08
3.78

XXX

3.75
P XXX

1,80 — e

O N e e R

L NSRS

0.50 15.30
0.36 14.90
A A A Pin 1- Voo (Voltage Supply)
Pin 2- OUT1
Pin 3- QUT2
i v Pin 4- Guo (Ground)

1.30

1.24 —>
3.
3.71 0.41

0.36
Notes:
1. Exact body and lead configuration at vendor’s option within limits shown.

2. Where no tolerance is specified, dimension is nominal.
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CYGTS9804 Self-Adjusting Two-Wire Hall Effect Gear Tooth

Sensor IC

The CYGTS9804 is a sophisticated IC featuring an on-chip 12-bit A/D Converter and logic that acts
as a digital sample and hold circuit. A separate 6-bit D/A converter provides a fixed hysteresis. The
sensor does not have a chopper delay. It uses a single Hall plate which is immune to rotary
alignment problems. The bias magnet can be from 1000GS to 4000Gs. As the signal is sampled,
the logic recognizes an increasing or decreasing flux density. The output has been designed as a
two wire current interface. The IDD (off) is 7mA (Typ.) when the flux has reached its peak and
decreased by an amount equal to the hysteresis. Similarly the IDD (on) will reach to 14mA (Typ.)
when the flux has reached its minimum value and increased by an amount equal to the hysteresis.

Features

High sensitivity

Two-wire current interface
Zero speed detection

Short circuit protection
Insensitive to orientation
Wide voltage working range
Self-adjusting magnetic range
On-chip 12 bit A/D converter
High speed operation

No chopper delay applications
RoHS compliant

Applications

Automotive and Heavy Duty Vehicles:

ABS Sensors

Camshaft and crankshaft speed
and position

Transmission speed
Tachometers

Magnetic Specifications

SIP-4

Industrial Areas:

Sprocket speed

Chain link conveyor speed/distance
Stop motion detector

High speed low cost proximity
Tachometers, counters.

DC Operating Parameters T, = -40°C to 150°C, Vpp = 4.0V to 24V (unless otherwise specified)

Farameter Symbol Test Conditions Min | Typ | Max Units
Back Bias Range Bauws Operating =30 | - 4000 | Gs
Linear Region Voo = 12V 500 | -- 5000 | Gs
Hysteresis Bhiys 10 |- 80 Gs
10Gs=1mT
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Electrical Specifications

DC Operating Parameters T, = -40°C to 150°C, Vpp = 4.0V to 24V (unless otherwise specified)

Parameter Symbol Test Conditions Min Typ Max Unit
Supply Voltage Voo Operating 8.0 12 24 |V
Supply Current Off loo Voo =12V 5.5 7.0 8.5 | mA
Supply Current On loo Voo = 12V 12.0 | 14.0 | 16.5 | mA
Power-Up State POS Voo = Voo( min) H H H
Supply Current loo Voo = 5.0V to 30V 3.0 - 20.0 | mA
Output Current Limit I Limit Voo =12V 50 100 150 | mA
Clock Frequency Fex Operating 400 | 500 | 600 | KHz
Output Rise Time T: loo=4mA-->16mA - -- 1.0 [uS
Output Fall Time Ti Ibp=16mMA-->4mA - - 1.0 [uS
Bandwidth BW Operating - - 15 | KHz
Thermal Resistance RTH Operating - - 200 | C/watt
Absolute Maximum Ratings
Parameter Limit Values

Min. Max.
Supply Voltage (Operating), Voo -0.3V 30V
Output Voltage, Va -0.3v J0v
Supply Current (Fault), loo - 50mA
Cutput Current (Fault), lour - 30mA
Cutput Current (Fault), kaun - 200mA
Junction temperature, T, (S000h) - 150°C
Junction temperature, T, (2000h) - 160°C
Junction temperature, T (1000h) -- 170°C
Junction temperature, T, (100h) - 180°C
Operating Temperature Range, Ta -40°C 150°C
Storage Temperature Range, Ts - B5°C 160°C

Markt Schwabener Str. 8
85464 Finsing
Germany

Tel.: +49 (0)8121-2574100

Fax: +49 (0)8121-2574101

Email: info@chenyang-gmbh.com
http://www.chenyang-gmbh.com

89



Version 1
Released in October 2021
Dr.-Ing. habil. Jigou Liu

’\ ChenVang
Technologies GmbH & Co. KG

ESD Protection

Human Body Model (HEM) tests

Parameter Symbaol

hax.

Unit Mote

ESD Veso

kW According to standard
EIAJESDZ2-A114-B HEM

Application Circuit and Pin Configuration

Two-wire application Mainframe
I‘ ;o VDD
1
D1
Line
D1:1N4148
C1=1.0nF
I |4 B _ Vsignal
I—[—I I Line
!
C1
Rs: 75 Ohm (Typical)
C2=1.0nF
Sensor
Number Name Function
1 VDD Connects power supply to chip
2 VDD Connects power supply to chip
3 GND Ground terminal
4 GND Ground terminal
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Block Diagram

CYGTS9804

VDD Voltage 3.0V

Regulator

. s lsBIT
i @7\
\ COMP e
Hall 7 T /
Plate y \apc| 7 [°9¢
B

GND

DSP and
Protection

Gear Tooth Sensing

Switch Points v.s. Magnetic Singal

& 5000
S
T [ = 1] = |
4]
£ 4000 / /
T
=
_ & 3000
cm T UL
= | |
G
o 2000
=
3
I
1000
-
1 mme> 3mm loo

In the case of Ferromagnetic toothed wheel application the IC has to be biased by the south pole
of a permanent magnet (Maximum 4000Gs). When assembling the sensor system, suggest to
choose a magnet as back bias flux from 1000Gs to 4000Gs. Normally the South pole of magnet
faces the unbranded side of the IC. The magnet should be glued to the back surface (non branded
side) of the IC using an adhesive or suitable epoxy. The sensor CYGTS9804 is “Self adjusting”
over a wide range of back bias flux eliminating the need for any trimming in the application. At the
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chip power on state, the output is reset to the high state whatever the field is. The output only
changes after the first min is detected. The reset state holds no information about the field. If the
supply of the chip is raised slowly, the reset state is not stable; the output maybe can’t set to the
high state. The maximum air gap depends on

- the magnetic field strength (magnet used; pre-induction) and
- the toothed wheel that is used (dimensions, material, etc.)

Physical Characteristics

5.32
512
1.66
66 | [ 001
T | Dimension:mm
4.20
300
'y XXX
375
3.55 XXX
v = -
-~
1.80 l— 4
MAX
038
~ U]
e
048 15.50
0.36 13.50
AR ” Pin 1- Voo (Voltage Supply)
Pin 2- Voo (Voltage Supply)
Pin 3- Gno (Ground)
Pin 4- Guo (Ground
ininminl | v ( )
1.30
1.24 —
3.091
Ny 0.41
0.36

Notes:
1. Exact body and lead configuration at vendor’s option within limits shown.
2. Height does not include mold gate flash.

3. Where no tolerance is specified, dimension is nominal.
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