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Unipolar Hall Effect Switch ICs
High-Sensitive Unipolar Hall Effect Switch CYD421

Applications

e Automotive brake pedal position detection

e Proximity detection

e Speed measurement

o Weak magnetic field applications

e Solid state switches etc.
Features

e 3.8V to 40V operation voltage

High accuracy unipolar switch

Built-in dynamic offset cancellation
Open drain output

Low thermal drift of magnetic sensing

Order Information
e CYD421-PA
Package (PA): UA, LH

Specifications

Absolute Maximum Ratings (T,=25°C)

Overvoltage protection capability up to 40 V

Qualified according to AEC-Q100 test standard

Package Type
P/N: CYD421-XX

TO92S (UA)

SOT23 (LH)

-

Parameter Symbol Conditions Rating Unit
Maximum supply voltage Voomax 60 \Y/
Reverse voltage -Vbbmax -60 \Y/
Operating temperature Ta -40~+125 °C
Storage temperature Ts -40~+165 °C
Maximum output sink current lomax 40 mA
Electrical Characteristics (Ta=25°C, Vpp=5VDC)

Characteristic Symbol | Test Condition Min. Typ. Max. Unit
Supply voltage Vop 3.8 40 Vv
Saturation voltage output VoLon @loyt = 20mA 0.4 V
Output leakage current lon Output switch off 10 A
Supply current Ibo Output open 6 9 mA
Output voltage fall time t; R =1kQ; 15 [V
Output voltage rise time t, C=20pF 1 HS

Magnetic Characteristics (To=25°C, Vpp=5VDC)

Characteristic Symbol | Test Condition Min. Typ. Max. Unit
Operating point Bop Pullup resistor R =1kQ, 30 60 80 G
Release point Brp Load capacitor C =20pF 10 40 60 G
Hysteresis Bhys 10 20 40 G
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General Specifications

CYD421, unipolar Hall effect switch, designed with Bipolar technology, is south sensitive unipolar Hall Effect
switch and includes on-chip Hall element voltage generator, a voltage regulator for operation with supply
voltages of 3.8 to 40V, reverse voltage protection, temperature compensation circuitry, small-signal amplifier,
Schmitt trigger and an open-collector output.

The sensor is designed to respond to South poles. While the magnetic flux density(B) is larger than operate
point Bop, the output will be turned on with low output level. Then the output is held until the magnetic flux
(B) is lower than release point Brp. The output will be turned off with high output level.

CYDA421 offers a variety of packages, including TO92S, SOT23. All packages are RoHS compliant.

The architecture block diagram is shown in Fig. 1.

VDD
Voltage VREF
e b o-
Regulator
ouTt
&
Hall
Plate
AMP
GNO

Application Circuits

For applications with
disturbances on the supply
line or radiated disturbances,
a series resistor Ry and two
capacitors Cp and C, all
placed close to the sensor,
are recommended.

ouT

For example:
Ry =100Q
Cp=4.7nF
C.=1nF.

R = 1k~10k Q

Circuit 1 Circuit 2
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Application Example

A positive magnetic field is defined as a South Pole near to the marked side of the TO92S package.

For the SOT23 package the positive magnetic field is defined as a North Pole near to the marked
side.

OUT=Low OUT=High OUT=Low OUT=High

a) P0O92 b) PO92 c) SOT23 d) SOT23

Output is low at a small sensing distance between magnet and sensor, for case a) and c)
Output is high at a large sensing distance between magnet and sensor, for case b) and d)

Output Voltage
&
“""rDH >
BHYs
- T Voo
0 Brp Bop B

Output behavior of CYD421

ESD Test

The output pin has to be in tri-state (high impedance) for ESD measurements

Symbol | Parameter Min Max Unit
VusMm Human body model (according to AEC Q100-002) -4 4 kV
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Package Outline

TO92S (UA) Pin Assignment

Packing: bulk, 1 . -
(Packing: bulk, 1000pcs/bag) Pin No. | Name | Function
1 Vcce Power supply
N ® 2 GND | Ground
| 7S o 3 Vout | Output
< é (L,: = L\ :,
' ) XXXX
‘ Y1z
‘Sensitive Area (iYL
L
T y o XXXX
. 1 DateCode: Y z
year week
(0~9) (01~52]
= N
—— ] -
Size (mm) Size (in inches)
Symbol Min. Max. Min. Max.
A 1.42 1.67 0.056 0.066
Al 0.66 0.86 0.026 0.034
b 0.35 0.56 0.014 0.022
bl 0.40 0.55 0.016 0.022
C 0.36 0.51 0.014 0.020
D 3.90 4.20 0.154 0.165
D1 2.97 3.27 0.117 0.129
E 2.90 3.28 0.114 0.129
e 1.27 typ. 0.050 tpy.
el 2.44 2.64 0.096 0.104
L 135 15.5 0.531 0.610
X 2.03 typ. 0.080 typ.
y 1.55 typ. 0.061 typ.
z 0.50 typ. 0.020 typ.
0 45° typ. 45° typ.
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Package Outline

SOT2.3(L.H) Pin Assignment

(Packing: Tape&Reel, 3000pcs/reel) Pin No. | Name | Eunction
1 Vce Power supply
2 GND | Ground
3 Vout | Output

—— Yy - =~ ~ g

b A{ }-» _ Sensilive Area # . }& 02

E1
Y
B

E

| el EE
X::ZK
- I |
',IE L ] :' & < KYKZ}(ZI Product [0
! Ll i | DateCode: ¥ z
'|' year week
— {0~9) {1~52)
=
Size (mm) Size (in inches)
Symbol Min. Max. Min. Max.
A 1.05 1.25 0.041 0.049
Al 0 0.10 0 0.004
A2 1.05 1.15 0.041 0.045
b 0.30 0.50 0.012 0.020
Cc 0.10 0.20 0.004 0.008
D 2.82 3.02 0.111 0.119
E 1.50 1.70 0.059 0.067
El 2.65 2.95 0.104 0.116
e 0.95 typ. 0.037 tpy.
el 1.80 2.00 0.071 0.079
L 0.30 0.60 0.012 0.024
X 1.46 typ. 0.057 typ.
y 0.80 typ. 0.032 typ.
z 0.60 typ. 0.024 typ.
) 0° | 8° 0° | 8°
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

—

ChenYVang

Technologies GmbH & Co. KG

High-Sensitive Unipolar Hall Effect Switch CYD503

Applications

Automotive brake pedal position detection
Proximity detection

Speed measurement

Weak magnetic field applications

Solid state switches etc.

Features
e 2.7V to 30V operation voltage
Overvoltage protection capability up to 40 V
High accuracy unipolar switch
Built-in dynamic offset cancellation
Open drain output
Low thermal drift of magnetic sensing
Qualified according to AEC-Q100 test standard

Order Information
e CYD503-PA
Package (PA): UA, LH

Specifications

Absolute Maximum Ratings (T,=25°C)

Package Type
P/N: CYD503-XX

TO92S (UA)

~

SOT23-3L (LH)

)

Parameter Symbol Conditions Rating Unit
Maximum supply voltage Voomax 30 \Y/
Operating temperature Ta -40~+150 °C
Storage temperature Ts -40~+165 °C
Maximum output current lomax 25 mA
Electrical Characteristics (To=25°C, Vpp=12VDC)

Characteristic Symbol | Test Condition Min. Typ. Max. Unit
Supply voltage Vb 2.7 30 V
Supply current Ibp Output open 2.5 3.2 mA
Low output voltage VoLon) @loyt = 20mA 130 400 mV
Output leakage current lon Output switch off 0.1 PA
Output voltage Vout 30 V
Output voltage fall time t; Vpp=12V; R, =820Q; 1 [V
Output voltage rise time t, C=20pF 1 HS
Delay time ty 18 [V
Magnetic Characteristics (TA=25°C, Vpp=12VDC)

Characteristic Symbol | Test Condition Min. Typ. Max. Unit
Operating point (On point) Bop Pullup resistor 38 55 72 G
Release point (Off point) Bgrp R =1kQ, 20 35 50 G
Hysteresis Buys Load capacitor 15 20 27 G
Temperature coefficient Tc C.=20pF -1000 ppm/°C
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General Specifications

CYD503 Hall Effect Switch is a monolithic integrated circuit which switches in response to magnetic field. If a
magnetic field with flux lines perpendicular to the sensitive area is applied to the sensor, the biased Hall plate
forces a Hall voltage proportional to this field. The Hall voltage is compared with the actual threshold level in
the comparator. If the magnetic field exceeds the threshold levels, the output stage is switched to the
appropriate state. The built-in hysteresis eliminates oscillation and provides switching behavior of output
without bouncing.

Magnetic offset caused by mechanical stress is compensated by using the chopping offset compensation
technique. A serial resistor or diode on the supply line is not required thanks to the built-in reverse voltage
protection.

The open drain output is forced to a safe, high-impedance state (tri-state), in any of the following fault
conditions: overtemperature, and undervoltage. In addition, the output current is limited (short-circuit
protection).

The device is able to withstand a maximum supply voltage of 28 V for unlimited time and features
overvoltage capability (40V load dump). The architecture block diagram is shown in the following Fig.

1
REGULATOR

- VCC(l Bl
4 Ll

mll ‘—> TO ALL SUBCIRCUITS
\J ‘ U
- Low-PAss SCHMITT VOUT
Hall bz Y FILTER TRIGGER )
w =
Element | ] s |}4—
AMPLE, HOLD &
2 ! ’ 1 % CONTROL [

58 AVERAGING

<

3 i

a CURRENT | _
L [

=

~GND

Application Circuits

Vece
Vee For applications with
disturbances on the supply
Ry Ry RL line or radiated disturbances,
vy a series resistor Ry and two
r—=[——--- capacitors Cp and Cy, all
ouT (N L4 our placed close to the sensor,
| ] I are recommended.
P [
iy s i . For example:
b= - - - Ry =100Q
o GND GND GND Cp=4.7nF
l i C|_ =1 nF.
Circuit 1 Circuit 2 R.= 1k~10k Q
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Application Example

A positive magnetic field is defined as a South Pole near to the marked side of the TO92S

package. For the SOT23 package the positive magnetic field is defined as a North Pole near to the
marked side.

OUT=Low 0UT=High OUT=Low OUT=High

b) PO92 b) PO92 c) SOT23 d) SOT23

Output is low at a small sensing distance between magnet and sensor, for case a) and c)
Output is high at a large sensing distance between magnet and sensor, for case b) and d)

Output Voltage
&
“""rDH >
BHYs
- T Vol
0 Brp Bop B

Output behavior of CYD503

ESD Test

The output pin has to be in tri-state (high impedance) for ESD measurements

Symbol | Parameter Min Max Unit
VusMm Human body model (according to AEC Q100-002) -12 12 kV
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Package Outline
TO92S (UA)

(Packing: bulk, 1000pcs/bag) Pin Assignment

Pin No. | Name | Function
1 Vcce Power supply
N B ™ 2 GND | Ground
| ¢ i 0 3 Vout | Output
< é KL,: = L\L!,
" 1 XXX
‘ Y{Z
' Sensitive Area @ Sk
i
Y
! '1 - S
| 1 DateCode: Y ZZ
year week
(0~9] | 01'52
= N
o
Size (mm) Size (in inches)
Symbol Min. Max. Min. Max.
A 1.42 1.67 0.056 0.066
Al 0.66 0.86 0.026 0.034
b 0.35 0.56 0.014 0.022
bl 0.40 0.55 0.016 0.022
C 0.36 0.51 0.014 0.020
D 3.90 4.20 0.154 0.165
D1 2.97 3.27 0.117 0.129
E 2.90 3.28 0.114 0.129
e 1.27 typ. 0.050 tpy.
el 2.44 2.64 0.096 0.104
L 135 15.5 0.531 0.610
X 2.03 typ. 0.080 typ.
y 1.55 typ. 0.061 typ.
z 0.50 typ. 0.020 typ.
0 45° typ. 45° typ.
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Package Outline

SOT23-3_L(LH) Pin Assignment

(Packing: Tape&Reel, 3000pcs/reel) Pin No. Name | Function
1 Vce Power supply
2 GND | Ground
3 Vout | Output

|
. e
b a{ }-» _ Sensilive Area * A }’ 02

—~ | -
— Z
“Y Eéz%/ T
IR = FRR = 7
‘.._ a _..‘ ‘ e _F‘|*_ ‘
1
| ) | F
x:;-c
: o B 'H
',I e | :' & < K.r,xzxzx Product [D
\ L — | l‘ i * DateCodz: ¥ ZZ
'I' year week
— (0~9) (1~52)
=
Size (mm) Size (in inches)
Symbol Min. Max. Min. Max.
A 1.05 1.25 0.041 0.049
Al 0 0.10 0 0.004
A2 1.05 1.15 0.041 0.045
b 0.30 0.50 0.012 0.020
C 0.10 0.20 0.004 0.008
D 2.82 3.02 0.111 0.119
E 1.50 1.70 0.059 0.067
El 2.65 2.95 0.104 0.116
e 0.95 typ. 0.037 tpy.
el 1.80 2.00 0.071 0.079
L 0.30 0.60 0.012 0.024
X 1.46 typ. 0.057 typ.
y 0.80 typ. 0.032 typ.
z 0.60 typ. 0.024 typ.
0 0° | 8° 0° | 8°
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Unipolar Hall Effect Switch CYD506

Applications

Automotive brake pedal position detection
Proximity detection

Speed measurement

Weak magnetic field applications

Solid state switches etc.

Features
e 2.7V to 30V operation voltage
Overvoltage protection capability up to 40 V
High accuracy unipolar switch
Built-in dynamic offset cancellation
Open drain output
Low thermal drift of magnetic sensing
Qualified according to AEC-Q100 test standard

Order Information
e CYD506-PA
Package (PA): UA, LH

Specifications

Absolute Maximum Ratings (T,=25°C)

Package Type
P/N: CYD506-XX

TO92S (UA)

~

SOT23-3L (LH)

)

Parameter Symbol Conditions Rating Unit
Maximum supply voltage Voomax 30 \Y/
Operating temperature Ta -40~+150 °C
Storage temperature Ts -40~+165 °C
Maximum output current lomax 25 mA
Electrical Characteristics (To=25°C, Vpp=12VDC)

Characteristic Symbol | Test Condition Min. Typ. Max. Unit
Supply voltage Vb 2.7 30 V
Supply current Ibp Output open 2.5 3.2 mA
Low output voltage VoLon) @lout = 20mA 130 400 mV
Output leakage current lon Output switch off 0.1 PA
Output voltage Vout 30 V
Output voltage fall time t; Vpp=12V; R1=820Q; 1 [V
Output voltage rise time t, C1=20pF 1 HS
Delay time ty 18 s
Magnetic Characteristics (TAa=25°C, Vpp=12VDC)

Characteristic Symbol | Test Condition Min. Typ. Max. Unit
Operating point (On point) Bop Pullup resistor 18 mT
Release point (OFF point) Brp R =1kQ, 16 mT
Hysteresis Buys Load capacitor 2 mT
Temperature coefficient Tc C=20pF -1000 ppm/°C
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General Specifications

CYD506 Hall Effect Switch is a monolithic integrated circuit which switches in response to magnetic field. If a
magnetic field with flux lines perpendicular to the sensitive area is applied to the sensor, the biased Hall plate
forces a Hall voltage proportional to this field. The Hall voltage is compared with the actual threshold level in
the comparator. If the magnetic field exceeds the threshold levels, the output stage is switched to the
appropriate state. The built-in hysteresis eliminates oscillation and provides switching behavior of output
without bouncing.

Magnetic offset caused by mechanical stress is compensated by using the chopping offset compensation
technique. A serial resistor or diode on the supply line is not required thanks to the built-in reverse voltage
protection.

The open drain output is forced to a safe, high-impedance state (tri-state), in any of the following fault
conditions: overtemperature, and undervoltage. In addition, the output current is limited (short-circuit
protection).

The device is able to withstand a maximum supply voltage of 28 V for unlimited time and features
overvoltage capability (40V load dump). The architecture block diagram is shown in the following Fig.

1
REGULATOR

- VCC(l Bl
4 Ll

mll ‘—> TO ALL SUBCIRCUITS
\J ‘ U
- Low-PAss SCHMITT VOUT
Hall bz Y FILTER TRIGGER )
w =
Element | ] s |}4—
AMPLE, HOLD &
2 ! ’ 1 % CONTROL [

58 AVERAGING

<

3 i

a CURRENT | _
L [

=

~GND

Application Circuits

-Vece
Vee For applications with
disturbances on the supply
Ry Ry RL line or radiated disturbances,
a series resistor Ry and two
r _I_ _— capacitors Cp and C,, alll
ouT I L 4 our placed close to the sensor,
L _| | are recommended.
P I
[ 1 — For example:
bl = =] Ry =100Q
- GND GND GND Cp=4.7nF
- L C.=1nF.
Circuit 1 Circuit2 Ri= 1k~10k Q
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Application Example

A positive magnetic field is defined as a South Pole near to the marked side of the TO92S

package. For the SOT23 package the positive magnetic field is defined as a North Pole near to the
marked side.

OUT=Low OUT=High OUT=Low OUT=High

SN

c) PO92 b) PO92 c) SOT23 d) SOT23

Output is low at a small sensing distance between magnet and sensor, for case a) and c)
Output is high at a large sensing distance between magnet and sensor, for case b) and d)

Output Voltage
&
“""rDH >
BHYs
- T Voo
0 Brp Bop B

Output behavior of CYD506

ESD Test

The output pin has to be in tri-state (high impedance) for ESD measurements

Symbol | Parameter Min Max Unit
VusMm Human body model (according to AEC Q100-002) -12 12 kV
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Package Outline

TO92S (UA) Pin Assignment

(Packing: bulk, 1000pcs/bag) Pin No. | Name | Function
1 Vcce Power supply
N B ™ 2 GND | Ground
At
| / N o 3 Vout | Output
< é (L,: = L\ :,
' ) XXXX
‘ Y1z
Sensitive Area f i
i
T y il XXXX
. " e DateCode: Y z
year week
(0~9] | 01'52
= N\
—— ] -
Size (mm) Size (in inches)
Symbol Min. Max. Min. Max.
A 1.42 1.67 0.056 0.066
Al 0.66 0.86 0.026 0.034
b 0.35 0.56 0.014 0.022
bl 0.40 0.55 0.016 0.022
C 0.36 0.51 0.014 0.020
D 3.90 4.20 0.154 0.165
D1 2.97 3.27 0.117 0.129
E 2.90 3.28 0.114 0.129
e 1.27 typ. 0.050 tpy.
el 2.44 2.64 0.096 0.104
L 13.5 15.5 0.531 0.610
X 2.03 typ. 0.080 typ.
y 1.55 typ. 0.061 typ.
z 0.50 typ. 0.020 typ.
) 45° typ. 45° typ.
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Package Outline

SOT23-3L(LH) Pin Assignment

(Packing: Tape&Reel, 3000pcs/reel) Pin No. Name | Function
1 Vce Power supply
2 GND | Ground
3 Vout | Output

Tp pm
— T Tl“: _

L

l

E1

| al E
HJIK
YEZ
| B 8 THE
',IE = — £ - Kvxzi(zx Product |0
'- I L DateCode: ¥ z
1' year week
— (0~9) (1~52)
=
Size (mm) Size (in inches)
Symbol Min. Max. Min. Max.
A 1.05 1.25 0.041 0.049
Al 0 0.10 0 0.004
A2 1.05 1.15 0.041 0.045
b 0.30 0.50 0.012 0.020
c 0.10 0.20 0.004 0.008
D 2.82 3.02 0.111 0.119
E 1.50 1.70 0.059 0.067
E1l 2.65 2.95 0.104 0.116
e 0.95 typ. 0.037 tpy.
el 1.80 2.00 0.071 0.079
L 0.30 0.60 0.012 0.024
X 1.46 typ. 0.057 typ.
y 0.80 typ. 0.032 typ.
z 0.60 typ. 0.024 typ.
0 0° | 8° 0° | 8°
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Unipolar Hall Effect Swit

Applications

Automotive brake pedal position detection
Proximity detection

Speed measurement

Weak magnetic field applications

Solid state switches etc.

Features
e 2.7V to 30V operation voltage
Overvoltage protection capability up to 40 V
High accuracy unipolar switch
Built-in dynamic offset cancellation
Open drain output
Low thermal drift of magnetic sensing
Qualified according to AEC-Q100 test standard

Order Information
e CYD507-PA
Package (PA): UA, LH

Specifications

Absolute Maximum Ratings (T,=25°C)

ch CYD507

Package Type
P/N: CYD507-XX

TO92S (UA)

~

SOT23-3L (LH)

)

Parameter Symbol Conditions Rating Unit
Maximum supply voltage Voomax 30 \Y/
Operating temperature Ta -40~+150 °C
Storage temperature Ts -40~+165 °C
Maximum output current lomax 25 mA
Electrical Characteristics (To=25°C, Vpp=12VDC)

Characteristic Symbol | Test Condition Min. Typ. Max. Unit
Supply voltage Vb 2.7 30 V
Supply current Ibp Output open 2.5 3.2 mA
Low output voltage VoLon) @lout = 20mA 130 400 mV
Output leakage current lon Output switch off 0.1 PA
Output voltage Vout 30 V
Output voltage fall time t; Vpp=12V; R, =820Q; 1 [V
Output voltage rise time t, C=20pF 1 HS
Delay time ty 18 s
Magnetic Characteristics (TAa=25°C, Vpp=12VDC)

Characteristic Symbol | Test Condition Min. Typ. Max. Unit
Operating point (On point) Bop Pullup resistor 27 mT
Release point (Off point) Brp R =1kQ, 23 mT
Hysteresis Buvs Load capacitor 4 mT
Temperature coefficient Tc C=20pF -300 ppm/°C
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General Specifications

CYD507 Hall Effect Switch is a monolithic integrated circuit which switches in response to magnetic field. If a
magnetic field with flux lines perpendicular to the sensitive area is applied to the sensor, the biased Hall plate
forces a Hall voltage proportional to this field. The Hall voltage is compared with the actual threshold level in
the comparator. If the magnetic field exceeds the threshold levels, the output stage is switched to the
appropriate state. The built-in hysteresis eliminates oscillation and provides switching behavior of output
without bouncing.

Magnetic offset caused by mechanical stress is compensated by using the chopping offset compensation
technique. A serial resistor or diode on the supply line is not required thanks to the built-in reverse voltage
protection.

The open drain output is forced to a safe, high-impedance state (tri-state), in any of the following fault
conditions: overtemperature, and undervoltage. In addition, the output current is limited (short-circuit
protection).

The device is able to withstand a maximum supply voltage of 28 V for unlimited time and features
overvoltage capability (40V load dump). The architecture block diagram is shown in the following Fig.

1
REGULATOR

- VCC(l Bl
4 Ll

mll ‘—> TO ALL SUBCIRCUITS
\J ‘ U
- Low-PAss SCHMITT VOUT
Hall bz Y FILTER TRIGGER )
w =
Element | ] s |}4—
AMPLE, HOLD &
2 ! ’ 1 % CONTROL [

58 AVERAGING

<

3 i

a CURRENT | _
L [

=

~GND

Application Circuits

-Vece
Vee For applications with
disturbances on the supply
Ry Ry RL line or radiated disturbances,
a series resistor Ry and two
r _I_ _— capacitors Cp and C,, alll
ouT I L 4 our placed close to the sensor,
L _| | are recommended.
P I
[ 1 — For example:
bl = =] Ry =100Q
- GND GND GND Cp=4.7nF
- L C.=1nF.
Circuit 1 Circuit 2 Ri=1k~10k Q
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Application Example

A positive magnetic field is defined as a South Pole near to the marked side of the TO92S

package. For the SOT23 package the positive magnetic field is defined as a North Pole near to the
marked side.

OUT=Low OUT=High OUT=Low OUT=High

d) P0O92 b) PO92 c) SOT23 d) SOT23

Output is low at a small sensing distance between magnet and sensor, for case a) and c)
Output is high at a large sensing distance between magnet and sensor, for case b) and d)

Output Voltage
&
“""rDH >
BHYs
- T Voo
0 Brp Bop B

Output behavior of CYD507

ESD Test

The output pin has to be in tri-state (high impedance) for ESD measurements

Symbol | Parameter Min Max Unit
VusMm Human body model (according to AEC Q100-002) -12 12 kV
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Package Outline

TO92S (UA) Pin Assignment

(Packing: bulk, 1000pcs/bag) Pin No. | Name | Function
1 Vcce Power supply
N B ™ 2 GND | Ground
At
| / N o 3 Vout | Output
< é (L,: = L\ :,
' ) XXXX
‘ Y1z
Sensitive Area f i
i
T y il XXXX
. " e DateCode: Y z
year week
(0~9] | 01'52
= N\
—— ] -
Size (mm) Size (in inches)
Symbol Min. Max. Min. Max.
A 1.42 1.67 0.056 0.066
Al 0.66 0.86 0.026 0.034
b 0.35 0.56 0.014 0.022
bl 0.40 0.55 0.016 0.022
C 0.36 0.51 0.014 0.020
D 3.90 4.20 0.154 0.165
D1 2.97 3.27 0.117 0.129
E 2.90 3.28 0.114 0.129
e 1.27 typ. 0.050 tpy.
el 2.44 2.64 0.096 0.104
L 13.5 15.5 0.531 0.610
X 2.03 typ. 0.080 typ.
y 1.55 typ. 0.061 typ.
z 0.50 typ. 0.020 typ.
) 45° typ. 45° typ.
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Package Outline

SOT23-3L(LH) Pin Assignment

(Packing: Tape&Reel, 3000pcs/reel) Pin No. Name | Function
1 Vce Power supply
2 GND | Ground
3 Vout | Output

—— Yy -

b 4{ }_k | _ Sensilive Are:flil;':llj};g 0.2
- T T{ v

L

l

E1

| al E
HJI!
YEZ
| B — BETE
',IE = . :' - < Kvxzi(zx Product [D
\ oo DateCode: ¥ z
1' year week
— (0~9) (1~52)
=
Size (mm) Size (in inches)
Symbol Min. Max. Min. Max.
A 1.05 1.25 0.041 0.049
Al 0 0.10 0 0.004
A2 1.05 1.15 0.041 0.045
b 0.30 0.50 0.012 0.020
C 0.10 0.20 0.004 0.008
D 2.82 3.02 0.111 0.119
E 1.50 1.70 0.059 0.067
E1l 2.65 2.95 0.104 0.116
e 0.95 typ. 0.037 tpy.
el 1.80 2.00 0.071 0.079
L 0.30 0.60 0.012 0.024
X 1.46 typ. 0.057 typ.
y 0.80 typ. 0.032 typ.
z 0.60 typ. 0.024 typ.
0 0° | 8° 0° | 8°
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High-Sensitive Unipolar Hall Effect Switch CYD508

Applications
e Automotive brake pedal position detection

e Proximity detection

e Speed measurement

e Weak magnetic field applications

e Solid state switches etc.
Features

e 2.7V to 30V operation voltage

Overvoltage protection capability up to 40 V
High accuracy unipolar switch

Built-in dynamic offset cancellation

Open drain output

Low thermal drift of magnetic sensing

Qualified according to AEC-Q100 test standard

Order Information
e CYD508-PA
Package (PA): UA, LH

Specifications

Absolute Maximum Ratings (T,=25°C)

Package Type
P/N: CYD508-XX

TO92S (UA)

SOT23-3L (LH)

*

Parameter Symbol Conditions Rating Unit
Maximum supply voltage Vopmax 30 \Y/
Operating temperature Ta -40~+150 °C
Storage temperature Ts -40~+165 °C
Maximum output current lomax 25 mA
Electrical Characteristics (Ta=25°C, Vpp=12VDC)

Characteristic Symbol | Test Condition Min. Typ. Max. Unit
Supply voltage Vpp 2.7 30 V
Supply current Ipp Output open 2.5 3.2 mA
Low output voltage VoLon @loyt = 20mA 130 400 mV
Output leakage current lon Output switch off 0.1 A
Output voltage Vour 30 \
Output voltage fall time t; Vpp=12V; R =820Q; 1 us
Output voltage rise time t, C=20pF 1 s
Delay time ty 18 [V
Magnetic Characteristics (TA=25°C, Vpp=12VDC)

Characteristic Symbol | Test Condition Min. Typ. Max. Unit
Operating point (On point) Bop Pullup resistor -5.5 mT
Release point (Off point) Bre R =1kQ, -3.5 mT
Hysteresis Bhys Load capacitor 2.0 mT
Temperature coefficient Tc C.=20pF -1000 ppm/°C
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General Specifications

CYD508 Hall Effect Switch is a monolithic integrated circuit which switches in response to magnetic field. If a
magnetic field with flux lines perpendicular to the sensitive area is applied to the sensor, the biased Hall plate
forces a Hall voltage proportional to this field. The Hall voltage is compared with the actual threshold level in
the comparator. If the magnetic field exceeds the threshold levels, the output stage is switched to the
appropriate state. The built-in hysteresis eliminates oscillation and provides switching behavior of output
without bouncing.

Magnetic offset caused by mechanical stress is compensated by using the chopping offset compensation
technique. A serial resistor or diode on the supply line is not required thanks to the built-in reverse voltage
protection.

The open drain output is forced to a safe, high-impedance state (tri-state), in any of the following fault
conditions: overtemperature, and undervoltage. In addition, the output current is limited (short-circuit
protection).

The device is able to withstand a maximum supply voltage of 28 V for unlimited time and features
overvoltage capability (40V load dump). The architecture block diagram is shown in the following Fig.

1
REGULATOR

‘—P To ALL SUBCIRCUITS
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-

Hall
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Low-PAsSS
FILTER

SAMPLE, HOLD &
AVERAGING

e

ScCHMITT
TRIGGER

)
= £
CONTROL —

1
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Limim

s

Application Circuits

Vece

~GND

For applications with
disturbances on the supply
line or radiated disturbances,
a series resistor Ry and two
capacitors Cp and C, all

r=- ="
ouT . 1 e placed close to the sensor,
co—L | _I I O are recommended.
T + L !
(I [ S, For example:
b - = - Ry =100Q
o GND GND GND Cp=4.7nF
- —~ C.=1nF.
Circuit 1 Circuit 2 R.= 1k~10k Q
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Application Example

A positive magnetic field is defined as a South Pole near to the marked side of the TO92S

package. For the SOT23 package the positive magnetic field is defined as a North Pole near to the
marked side.

OUT=Low OUT=High OUT=Low OUT=High

[0\
\
:
/

~.

SOl 8
e) P0O92 b) PO92 c) SOT23 d) SOT23

Output is low at a small sensing distance between magnet and sensor, for case a) and c)
Output is high at a large sensing distance between magnet and sensor, for case b) and d)

Output Voltage
*
o VOH
ES
BHys
Vou S
Bop Brp 0 B

Output behavior of CYD508

ESD Test

The output pin has to be in tri-state (high impedance) for ESD measurements

Symbol | Parameter Min Max Unit
VusMm Human body model (according to AEC Q100-002) -12 12 kV
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Package Outline
TO92S (UA)
(Packing: bulk, 1000pcs/bag)

Pin Assignment

Pin No. | Name | Function
1 Vcce Power supply
N R T 2 GND | Ground
' P " 3 Vout | Output
t L N
‘f ; [/ = s o jP;'*
I XXXX
: Y12
Sensitive Area {J Y i
Pl A
+ = |
1 y ( % XAXX
s * [ YZZ— Product ID
: 1 L DateCode: Y z
year week
(0~9) (01~52]
= N
- o |
e
Size (mm) Size (in inches)
Symbol Min. Max. Min. Max.
A 1.42 1.67 0.056 0.066
Al 0.66 0.86 0.026 0.034
b 0.35 0.56 0.014 0.022
bl 0.40 0.55 0.016 0.022
C 0.36 0.51 0.014 0.020
D 3.90 4.20 0.154 0.165
D1 2.97 3.27 0.117 0.129
E 2.90 3.28 0.114 0.129
e 1.27 typ. 0.050 tpy.
el 2.44 2.64 0.096 0.104
L 135 15.5 0.531 0.610
X 2.03 typ. 0.080 typ.
y 1.55 typ. 0.061 typ.
z 0.50 typ. 0.020 typ.
0 45° typ. 45° typ.
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Package Outline

SOT23-3L(LH) Pin Assignment

(Packing: Tape&Reel, 3000pcs/reel) Pin No. Name | Function
1 Vce Power supply
2 GND | Ground
3 Vout | Output

|
-~ ~"e
b A{ }w | Sensilive Area * . }’ 02

L

E1
]

| al E
HJI!
YEE
| I g TH
',IE e ] :' e - Kvxzi(zx Product D
'- I IR L DateCode: ¥ z
1' year week
- (0~9) (1-—52)
=
Size (mm) Size (in inches)
Symbol Min. Max. Min. Max.
A 1.05 1.25 0.041 0.049
Al 0 0.10 0 0.004
A2 1.05 1.15 0.041 0.045
b 0.30 0.50 0.012 0.020
c 0.10 0.20 0.004 0.008
D 2.82 3.02 0.111 0.119
E 1.50 1.70 0.059 0.067
E1l 2.65 2.95 0.104 0.116
e 0.95 typ. 0.037 tpy.
el 1.80 2.00 0.071 0.079
L 0.30 0.60 0.012 0.024
X 1.46 typ. 0.057 typ.
y 0.80 typ. 0.032 typ.
z 0.60 typ. 0.024 typ.
0 0° | 8° 0° | 8°
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High-Sensitive Unipolar Hall Effect Switch CYD509

Applications
e Automotive brake pedal position detection

e Proximity detection

e Speed measurement

e Weak magnetic field applications

e Solid state switches etc.
Features

e 2.7V to 30V operation voltage

Overvoltage protection capability up to 40 V
High accuracy unipolar switch

Built-in dynamic offset cancellation

Open drain output

Low thermal drift of magnetic sensing

Qualified according to AEC-Q100 test standard

Order Information
e CYD509-PA
Package (PA): UA, LH

Specifications

Absolute Maximum Ratings (T,=25°C)

Package Type

P/N: CYD509-XX

TO92S (UA)

SOT23-3L (LH)

Parameter Symbol Conditions Rating Unit
Maximum supply voltage Vbbomax 30 \Y
Operating temperature Ta -40~+150 °C
Storage temperature Ts -40~+165 °C
Maximum output current lomax 25 mA
Electrical Characteristics (To=25°C, Vpp=12VDC)

Characteristic Symbol | Test Condition Min. Typ. Max. Unit
Supply voltage Vb 2.7 30 V
Supply current Ibp Output open 2.5 3.2 mA
Low output voltage VoLon) @loyt = 20mA 130 400 mV
Output leakage current lon Output switch off 0.1 PA
Output voltage Vout 30 V
Output voltage fall time t; Vpp=12V; R, =820Q; 1 [V
Output voltage rise time t, CL=20pF 1 s
Delay time ty 18 VS
Magnetic Characteristics (TAa=25°C, Vpp=12VDC)

Characteristic Symbol | Test Condition Min. Typ. Max. Unit
Operating point (On point) Bop Pullup resistor 20 35 50 G
Release point (Off point) Bgrp R =1kQ, 38 55 72 G
Hysteresis Buvs Load capacitor 15 20 27 G
Temperature coefficient Tc C=20pF -1000 ppm/°C
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General Specifications

CYD509 Hall Effect Switch is a monolithic integrated circuit which switches in response to magnetic field. If a
magnetic field with flux lines perpendicular to the sensitive area is applied to the sensor, the biased Hall plate
forces a Hall voltage proportional to this field. The Hall voltage is compared with the actual threshold level in
the comparator. If the magnetic field exceeds the threshold levels, the output stage is switched to the
appropriate state. The built-in hysteresis eliminates oscillation and provides switching behavior of output
without bouncing.

Magnetic offset caused by mechanical stress is compensated by using the chopping offset compensation
technique. A serial resistor or diode on the supply line is not required thanks to the built-in reverse voltage
protection.

The open drain output is forced to a safe, high-impedance state (tri-state), in any of the following fault
conditions: overtemperature, and undervoltage. In addition, the output current is limited (short-circuit
protection).

The device is able to withstand a maximum supply voltage of 28 V for unlimited time and features
overvoltage capability (40V load dump). The architecture block diagram is shown in the following Fig.

- VCC‘L Bl
> Bl ?
REGULATOR i
@ ‘—» To ALL SUBCIRCUITS
v
‘,_ Low-PAss ScHMITT VOUT
Hall % 3 \ FILTER TRIGGER )
=
Element é g SAMPLE, HoLD & Y R |P"_—

= § AVERAGING /\_,
<
3 1
e CURRENT

3_

Limim

s

Application Circuits

~GND

Ve
Vec For applications with
disturbances on the supply
R Ry R, line or radiated disturbances,
vy a series resistor Ry and two
r=l—-—-1 capacitors Cp and Cy, all
ouT . L 4 out placed close to the sensor,
I I are recommended.
D - For example:
b—]— - - Ry =100Q
o GND _T_GND iGND Cp=4.7nF
C|_ =1nF.
Circuit 1 Circuit 2 R.= 1k~10k Q
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Application Example

A positive magnetic field is defined as a South Pole near to the marked side of the TO92S

package. For the SOT23 package the positive magnetic field is defined as a North Pole near to the
marked side.

OUT=High OUT=Low OUT=High OUT=Low
/ \\
/Y ]
/
2: 438
f) PO92 b) PO92 c) SOT23 d) SOT23

Output is low at a small sensing distance between magnet and sensor, for case a) and c)
Output is high at a large sensing distance between magnet and sensor, for case b) and d)

QOutput Voltage

-

VOH

b

Bhys

<
Qo
. -
4

v

0 Brp Bop B
Output behavior of CYD509

ESD Test

The output pin has to be in tri-state (high impedance) for ESD measurements

Symbol | Parameter Min Max Unit
VM Human body model (according to AEC Q100-002) -12 12 kV
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Package Outline

TO92S (UA) Pin Assignment

(Packing: bulk, 1000pcs/bag) Pin No. | Name | Function
1 Vcce Power supply
O 2 GND | Ground
| / N o 3 Vout | Output
< é f/L.. = L_;\{¥ ! - :
[ XXX
' YiZ
_Sensitive Area Q t )
B N
- T XXXX
us DateCode: Y zZ
-— b1 year week
(0~9) (01~52)
= N\
-—b
Size (mm) Size (in inches)
Symbol Min. Max. Min. Max.
A 1.42 1.67 0.056 0.066
Al 0.66 0.86 0.026 0.034
b 0.35 0.56 0.014 0.022
bl 0.40 0.55 0.016 0.022
C 0.36 0.51 0.014 0.020
D 3.90 4.20 0.154 0.165
D1 2.97 3.27 0.117 0.129
E 2.90 3.28 0.114 0.129
e 1.27 typ. 0.050 tpy.
el 2.44 2.64 0.096 0.104
L 13.5 15.5 0.531 0.610
X 2.03 typ. 0.080 typ.
y 1.55 typ. 0.061 typ.
z 0.50 typ. 0.020 typ.
) 45° typ. 45° typ.
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Package Outline

SOT23-3L(LH) Pin Assignment

(Packing: Tape&Reel, 3000pcs/reel) Pin No. Name | Function
1 Vce Power supply
2 GND | Ground
3 Vout | Output

|
-~ ~"e
b A{ }w | Sensilive Area * . }’ 02

L

E1
]

| al E
HJI!
YEE
| I g TH
',IE e ] :' e - Kvxzi(zx Product D
'- I IR L DateCode: ¥ z
1' year week
- (0~9) (1-—52)
=
Size (mm) Size (in inches)
Symbol Min. Max. Min. Max.
A 1.05 1.25 0.041 0.049
Al 0 0.10 0 0.004
A2 1.05 1.15 0.041 0.045
b 0.30 0.50 0.012 0.020
c 0.10 0.20 0.004 0.008
D 2.82 3.02 0.111 0.119
E 1.50 1.70 0.059 0.067
E1l 2.65 2.95 0.104 0.116
e 0.95 typ. 0.037 tpy.
el 1.80 2.00 0.071 0.079
L 0.30 0.60 0.012 0.024
X 1.46 typ. 0.057 typ.
y 0.80 typ. 0.032 typ.
z 0.60 typ. 0.024 typ.
0 0° | 8° 0° | 8°
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Unipolar Hall Effect Switch CYD510

Applications
e Automotive brake pedal position detection

e Proximity detection

e Speed measurement

o Weak magnetic field applications

e Solid state switches etc.
Features

e 2.7V to 30V operation voltage

Overvoltage protection capability up to 40 V
High accuracy unipolar switch

Built-in dynamic offset cancellation

Open drain output

Low thermal drift of magnetic sensing

Qualified according to AEC-Q100 test standard

Order Information
" e CYD510-PA
Package (PA): UA, LH

Specifications

Absolute Maximum Ratings (T,=25°C)

Package Type
P/N: CYD510-XX

TO92S (UA)

~»

SOT23-3L (LH)

)

Parameter Symbol Conditions Rating Unit
Maximum supply voltage Vppmax 30 V
Operating temperature Ta -40~+150 °C
Storage temperature Ts -40~+165 °C
Maximum output current lomax 25 mA
Electrical Characteristics (To=25°C, Vpp=12VDC)

Characteristic Symbol | Test Condition Min. Typ. Max. Unit
Supply voltage Vb 2.7 30 V
Supply current Ibp Output open 2.5 3.2 mA
Low output voltage VoLon) @loyt = 20mMA 130 400 mV
Output leakage current lon Output switch off 0.1 HA
Output voltage Vout 30 V
Output voltage fall time t; Vpp=12V; R, =820Q; 1 [V
Output voltage rise time t, C=20pF 1 HS
Delay time ty 18 [V
Magnetic Characteristics (TA=25°C, Vpp=12VDC)

Characteristic Symbol | Test Condition Min. Typ. Max. Unit
Operating point (On point) Bop Pullup resistor 10 mT
Release point (Off point) Bre R =1kQ, 8 mT
Hysteresis Buvs Load capacitor 2 mT
Temperature coefficient Tc C.=20pF -1000 ppm/°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




Version 1
Released in_Oc_tober _2021 A ’\ A chenynnﬂ
Dr.-Ing. habil. Jigou Liu Technologies GmbH & Co. KG

General Specifications

CYD510 Hall Effect Switch is a monolithic integrated circuit which switches in response to magnetic field. If a
magnetic field with flux lines perpendicular to the sensitive area is applied to the sensor, the biased Hall plate
forces a Hall voltage proportional to this field. The Hall voltage is compared with the actual threshold level in
the comparator. If the magnetic field exceeds the threshold levels, the output stage is switched to the
appropriate state. The built-in hysteresis eliminates oscillation and provides switching behavior of output
without bouncing.

Magnetic offset caused by mechanical stress is compensated by using the chopping offset compensation
technique. A serial resistor or diode on the supply line is not required thanks to the built-in reverse voltage
protection.

The open drain output is forced to a safe, high-impedance state (tri-state), in any of the following fault
conditions: overtemperature, and undervoltage. In addition, the output current is limited (short-circuit
protection).

The device is able to withstand a maximum supply voltage of 28 V for unlimited time and features
overvoltage capability (40V load dump). The architecture block diagram is shown in the following Fig.

1
REGULATOR

‘—P To ALL SUBCIRCUITS

Low-PAsSS ScCHMITT VOuUT

O
Y FILTER TRIGGER L
SAMPLE, HOLD & /\/ |H—
w AVERAGING ’ mZ CONTROL —

CURRENT
Limim

- VCC‘I‘ el
> Lgl

-

Hall

CANCELLATION  |g—

DYNAMIC OFFSET

3_

s

~GND

Application Circuits

Vece
Vec For applications with
disturbances on the supply
R, Ry R, line or radiated disturbances,
’y a series resistor Ry and two
r=[—--=- capacitors Cp and C, all
ouT . 1 e placed close to the sensor,
L _I I O are recommended.
P I
D i . For example:
(T - Ry =100Q
o GND GND GND Cp=4.7nF
L L C.=1nF.
Circuit 1 Circuit 2 R.=1k~10k Q
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Application Example

A positive magnetic field is defined as a South Pole near to the marked side of the TO92S

package. For the SOT23 package the positive magnetic field is defined as a North Pole near to the
marked side.

OUT=Low OUT=High OUT=Low OUT=High

g) P0O92 b) PO92 c) SOT23 d) SOT23

Output is low at a small sensing distance between magnet and sensor, for case a) and c)
Output is high at a large sensing distance between magnet and sensor, for case b) and d)

Output Voltage
F
u’DH >
BHys
- T Vol
0 Brp Bop B

Output behavior of CYD510
ESD Test

The output pin has to be in tri-state (high impedance) for ESD measurements

Symbol | Parameter Min Max Unit
VusMm Human body model (according to AEC Q100-002) -12 12 kV
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Package Outline
TO92S (UA)
(Packing: bulk, 1000pcs/bag)

Pin Assignment

Pin No. | Name | Function
1 Vcce Power supply
N ? T 2 GND | Ground
' S " 3 Vout | Output
< ‘-!:- [/L.,: = L;\&i,q —
' ’ XXXX
: Y7z
‘Sensitive Area {J XL
W
+ ~ I
1 Y ( WL XAXX
i * [ Y22 Product ID
1 L DateCode: Y z
- b1 year week
(0~9) {01~52)
- N\
-—b
- o |
—— ] -
Size (mm) Size (in inches)
Symbol Min. Max. Min. Max.
A 1.42 1.67 0.056 0.066
Al 0.66 0.86 0.026 0.034
b 0.35 0.56 0.014 0.022
bl 0.40 0.55 0.016 0.022
C 0.36 0.51 0.014 0.020
D 3.90 4.20 0.154 0.165
D1 2.97 3.27 0.117 0.129
E 2.90 3.28 0.114 0.129
e 1.27 typ. 0.050 tpy.
el 2.44 2.64 0.096 0.104
L 135 15.5 0.531 0.610
X 2.03 typ. 0.080 typ.
y 1.55 typ. 0.061 typ.
z 0.50 typ. 0.020 typ.
0 45° typ. 45° typ.
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Package Outline

SOT23-3_L(LH) Pin Assignment

(Packing: Tape&Reel, 3000pcs/reel) Pin No. Name | Function
1 Vce Power supply
2 GND | Ground
3 Vout | Output

b A{ }V | | Sensitive Are::ii—;__:g.;}:; 0.2
~ . T T )
L

E1
]

| al E
HJI!
YEE
| I g TH
'.IE e . :' e < Kvxzi(zx Product [D
'- A = R i DateCode: Y z
1' year week
— (0~9) (1-—52)
=
Size (mm) Size (in inches)
Symbol Min. Max. Min. Max.
A 1.05 1.25 0.041 0.049
Al 0 0.10 0 0.004
A2 1.05 1.15 0.041 0.045
b 0.30 0.50 0.012 0.020
c 0.10 0.20 0.004 0.008
D 2.82 3.02 0.111 0.119
E 1.50 1.70 0.059 0.067
E1l 2.65 2.95 0.104 0.116
e 0.95 typ. 0.037 tpy.
el 1.80 2.00 0.071 0.079
L 0.30 0.60 0.012 0.024
X 1.46 typ. 0.057 typ.
y 0.80 typ. 0.032 typ.
z 0.60 typ. 0.024 typ.
) 0° | 8° 0° | 8°
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Unipolar Hall Effect Switch CYD511

Applications
e Automotive brake pedal position detection

e Proximity detection

e Speed measurement

e Weak magnetic field applications

e Solid state switches etc.
Features

e 2.7V to 30V operation voltage

Overvoltage protection capability up to 40 V
High accuracy unipolar switch

Built-in dynamic offset cancellation

Open drain output

Low thermal drift of magnetic sensing

Qualified according to AEC-Q100 test standard

Order Information
e CYD511-PA
Package (PA): UA, LH

Specifications

Absolute Maximum Ratings (T,=25°C)

Package Type
P/N: CYD511-XX

TO92S (UA)

SOT23-3L (LH)

*

Parameter Symbol Conditions Rating Unit
Maximum supply voltage Vbbomax 30 \Y
Operating temperature Ta -40~+150 °C
Storage temperature Ts -40~+165 °C
Maximum output current lomax 25 mA
Electrical Characteristics (Ta=25°C, Vpp=12VDC)

Characteristic Symbol | Test Condition Min. Typ. Max. Unit
Supply voltage Vpp 2.7 30 V
Supply current Ipp Output open 2.5 3.2 mA
Low output voltage VoLon @loyt = 20mA 130 400 mV
Output leakage current lon Output switch off 0.1 A
Output voltage Vour 30 \
Output voltage fall time te Vpp=12V; R =820Q; 1 us
Output voltage rise time t, C=20pF 1 s
Delay time ty 18 VS
Magnetic Characteristics (TA=25°C, Vpp=12VDC)

Characteristic Symbol | Test Condition Min. Typ. Max. Unit
Operating point (On point) Bop Pullup resistor 8 mT
Release point (Off point) Bre R =1kQ, 10 mT
Hysteresis Buvs Load capacitor 2 mT
Temperature coefficient Tc C.=20pF -1000 ppm/°C
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General Specifications

CYD511 Hall Effect Switch is a monolithic integrated circuit which switches in response to magnetic field. If a
magnetic field with flux lines perpendicular to the sensitive area is applied to the sensor, the biased Hall plate
forces a Hall voltage proportional to this field. The Hall voltage is compared with the actual threshold level in
the comparator. If the magnetic field exceeds the threshold levels, the output stage is switched to the
appropriate state. The built-in hysteresis eliminates oscillation and provides switching behavior of output
without bouncing.

Magnetic offset caused by mechanical stress is compensated by using the chopping offset compensation
technique. A serial resistor or diode on the supply line is not required thanks to the built-in reverse voltage
protection.

The open drain output is forced to a safe, high-impedance state (tri-state), in any of the following fault
conditions: overtemperature, and undervoltage. In addition, the output current is limited (short-circuit
protection).

The device is able to withstand a maximum supply voltage of 28 V for unlimited time and features
overvoltage capability (40V load dump). The architecture block diagram is shown in the following Fig.

vecd
- 1
REGULATOR

@ ‘—» To ALL SUBCIRCUITS
Y *
- Low-Pass SCHMITT VOUT
Hall Wz Y FILTER TRIGGER )
w =
Element ] S |I‘—
AMPLE, HOLD &
2 Z ' - % CONTROL }
56 AVERAGING
<
£3 $
o CURRENT | _
LM [

2
s

~GND

Application Circuits

Vee

For applications with
disturbances on the supply

Circuit 1

ouT

Circuit 2

_,—'—b— ouT
—— CL

iGND

line or radiated disturbances,
a series resistor Ry and two
capacitors Cp and C, all
placed close to the sensor,
are recommended.

For example:
RV =100Q
Cp=4.7nF
C.=1nF.

R = 1k~10k Q
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Application Example

A positive magnetic field is defined as a South Pole near to the marked side of the TO92S

package. For the SOT23 package the positive magnetic field is defined as a North Pole near to the
marked side.

OUT=High OUT=Low OUT=High

OUT=Low
\\
/Y ]
A: 478
h) PO92 b) PO92 c) SOT23 d) SOT23

Output is low at a small sensing distance between magnet and sensor, for case a) and c)
Output is high at a large sensing distance between magnet and sensor, for case b) and d)

Qutput Voltage
| 2 Vou
BHys 1
Vou Y N
0 Brp Bop ” B

Output behavior of CYD511
ESD Test

The output pin must be in tri-state (high impedance) for ESD measurements

Symbol | Parameter Min Max Unit
VusMm Human body model (according to AEC Q100-002) -12 12 kV
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Package Outline
Pin Assignment

TO92S (UA) - -
(Packing: bulk, 1000pcs/bag) Pin No. | Name | Function
1 Vcce Power supply
. 2 GND | Ground
. 3 Vout | Output
N
! N g
< ‘.!(. (L = L\{i : —
' XXXX
‘ YiZ
! \ |
‘ Q l:
T y XAXX
s ? Y2z Product ID
L DateCode: Y z
year week
(0~9) (01~52)
—
—— ] -
Size (mm) Size (in inches)
Symbol Min. Max. Min. Max.
A 1.42 1.67 0.056 0.066
Al 0.66 0.86 0.026 0.034
b 0.35 0.56 0.014 0.022
bl 0.40 0.55 0.016 0.022
C 0.36 0.51 0.014 0.020
D 3.90 4.20 0.154 0.165
D1 2.97 3.27 0.117 0.129
E 2.90 3.28 0.114 0.129
e 1.27 typ. 0.050 tpy.
el 2.44 2.64 0.096 0.104
L 13.5 15.5 0.531 0.610
X 2.03 typ. 0.080 typ.
y 1.55 typ. 0.061 typ.
z 0.50 typ. 0.020 typ.
0 45° typ. 45° typ.
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Package Outline

Pin Assignment

SOT23-3L(LH) Pin No. | Name | Function
(Packing: Tape&Reel, 3000pcs/reel) 1 vee Power supply
2 GND | Ground
o 3 Vout | Output
- T ™ ’-F-I: i G
b }w | Sensilive Area | }& 00
| 2 =
7 ’r -
e
— 228
~ Y Ezz%/ n l
= | =5 =1
‘-—-— a —ll-|1 ‘ o —= |—-—
(=}
| | i
HJI!
Yz
: S — B T H
',I e ] :' 2 oy Kvxz.‘.(zx Product [0
I‘ — — 'I l i Jl DaieCode: Y z
1 yRar week
- (0~9) (1~52)
=
Size (mm) Size (in inches)
Symbol Min. Max. Min. Max.
A 1.05 1.25 0.041 0.049
Al 0 0.10 0 0.004
A2 1.05 1.15 0.041 0.045
b 0.30 0.50 0.012 0.020
C 0.10 0.20 0.004 0.008
D 2.82 3.02 0.111 0.119
E 1.50 1.70 0.059 0.067
El 2.65 2.95 0.104 0.116
e 0.95 typ. 0.037 tpy.
el 1.80 2.00 0.071 0.079
L 0.30 0.60 0.012 0.024
X 1.46 typ. 0.057 typ.
y 0.80 typ. 0.032 typ.
z 0.60 typ. 0.024 typ.
) 0° | 8° 0° 8°
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High-Sensitive Unipolar Hall Effect Switch CYD9636

Applications

Automotive brake pedal position detection
Proximity detection

Speed measurement

Weak magnetic field applications

Solid state switches etc.

Features
3.8V to 24V operation voltage

Package Type
P/N: CYD9636-XX-X

T092-3L (UA)

SOT23-3L (LH)

e High accuracy unipolar switch
e Built-in dynamic offset cancellation
e Open drain output %
e Low thermal drift of magnetic sensing
i SOT89-3L (LT)
Order Information
o CYD9636-PA-T
Package (PA): UA, LH or LT %
Temperature (T): A or K
Absolute Maximum Ratings (T,=25°C)
Parameter Symbol Conditions Rating Unit
Maximum supply voltage Voomax 28 \Y/
TO-92 (UA) 550* mw
Allowable power dissipation Po SOT-23-3L(LH) 300* mw
SOT-89-3L(LT) 500* mw
Operating temperature Ta Suffix ‘A’ -40~+150 °C
Suffix ‘K’ -40~+125 °C
Storage temperature Ts -55~+150 °C
Maximum output current lomax 50 mA
Electrical Characteristics (Ta=25°C, Vpp=12VDC)
Characteristic Symbol | Test Condition Min. Typ. Max. Unit
Supply voltage Voo 3.8 24 V
Output sink voltage VoLon) @lout = 20mMA 130 280 mV
Output leakage current lon Output switch off 0.1 PA
Output breakdown voltage A\ 28 30 \Y/
Supply current Ibp Output open 4 6 mA
Magnetic Characteristics (Tpa=25°C, Vpp=12VDC)
Characteristic Symbol | Test Condition Min. Typ. Max. Unit
Operating point Bop 38 55 72 G
Release point Brp 20 35 50 G
Hysteresis Bhys 15 20 27 G
Magnetic Characteristics (T,=-40°C~+150°C, Vpp=12VDC)
Operating point Bop 34 77 G
Release point Brp 18 54 G
Hysteresis Buys 10 28 G
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General Specifications

The CYD9636 is a high sensitive unipolar Hall Effect switch IC. The built-in dynamic offset cancellation and
temperature compensation of pre-amplifier stage achieves accuracy magnetic sensing. The supply voltage
range is from 3.8V to 24VDC and the maximum output current is 50maA.

This Hall Effect switch IC integrates a Hall plate, pre-amplifier with dynamic offset cancellation, hysteresis
comparator and protection circuit in single chip. The architecture block diagram is shown in Fig. 1.

Vb Oul

Power supply
Overvoltage
Protection

Temperature
Compensation
Bias

Output
Overvoltage
Protection

p——rt

X Ths T

— [l

Dynamic offset

Cancellation

Gnd

Fig. 1. Functional diagram

Magnetic Flux Density in G Output sink voltage versus temperature
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Bop: Bgp versus temperature
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Bop, Bge versus supply voltage
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NOTE:

DO: general diode

CO: decoupling capacitor 1pF
(recommended)

R1: 1k~10k Q (recommended)
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Package Outline

TO-92(UA)
Top view
2.0mm |
| | > =<
1.0mm t
I 636x
L oo}
XXXX Marked side
| 2 3 v
D
* )C( < F > > =
< > H
A
C: . /0y =
Marking: 1. VDD/DC power supply
Part Number : 636 Temperature code : x 2. GND/DC ground
Date Code : xx(Year) xx(Week) 3. OUT/output pin
DIMENSIONS IN MILLIMETERS(mm)
SYMBOLS
MIN NOM MAX
A 3.80 4.00 4.20
B 2.90 3.10 3.30
B 0.38 0.45 0.52
D 15.10 15.30 15.50
E 1.24 1.27 1.30
F 1.45 1.50 13
G 0.68 0.73 0.78
H 0.36 0.43 0.50
I 0.41 0.43 0.45
0 45°
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Package Outline
SOT-23(LH)

Marking:

Part Number : 636 Temperature code : x

Date Code : xx(Year) xx(Week)

Sensor Location

Bottom view

1. VDD/DC power supply

2. OUT/output pin

3. GND/DC ground

SYMBOLS DIMENSIONS IN MILLIMETERS(mm)
MIN NOM MAX
A 1.00 1.10 1.30
Al 0.00 - 0.10
A2 0.70 0.80 0.90
b 0.35 0.40 0.50
C 0.10 0.15 0.25
D 2.70 2.90 3.10
E 1.40 1.80 2.00
F 0.35 0.50 0.65
H 2.60 2.8 3.00
e % 1.9 2.1
L 0.20 - -

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 A ’\ A » che“yung
Dr.-Ing. habil. Jigou Liu Technologies GmbH & Co. KG

Package Outline

SOT-89(LT)
Sensor Location
Bottom view
D1
< >
et | B i
; i 0.95mm
636x » | L
=
XXXX
Y : 1 T A\
] |
1 o k
Bl' 'B
< 4 >
[ I \
Ll ==t a
Marking: 1. VDD/DC power supply
Part Number : 636 Temperature code : x 2. GND/DC ground
Date Code : xx(Year) xx(Week) 3. OUT/output pin
DIMENSIONS IN MILLIMETERS
SYMBOLS s
MIN NOM MAX
A 1.40 1.50 1.60
B 0.44 0.50 0.56
Bl 0.36 0.42 0.48
C 0.35 0.40 0.44
D 4.40 4.50 4.60
DI 1.52 1.67 1.83
E 2.30 245 2.60
El 2.13 221 2.29
e - 1.50 -
el - 3.00 -
H 3.94 4.10 4.25
L 0.89 1.05 1.20
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High-Sensitive Unipolar Hall Effect Switch CYD9639

Applications

e Automotive brake pedal position detection

e Proximity detection

e Speed measurement

e Weak magnetic field applications

e Solid state switches etc.
Features

e 3.8V to 24V operation voltage

Package Type
P/N: CYD9639-XX-X

T092-3L (UA)

~

SOT23-3L (LH)

e High accuracy unipolar switch
e Built-in dynamic offset cancellation
e Open drain output ‘
¢ Low thermal drift of magnetic sensing
Order Information e
o CYD9639-PA-T
Package (PA): UA, LH or LT N
Temperature (T): A or K ‘
Absolute Maximum Ratings (T,=25°C)
Parameter Symbol Conditions Rating Unit
Maximum supply voltage Voomax 28 \Y/
TO-92 (UA) 550* mw
Allowable power dissipation Po SOT-23-3L(LH) 300* mw
SOT-89-3L(LT) 500* mw
Operating temperature Ta Suffix ‘A’ -40~+150 °C
Suffix ‘K’ -40~+125 °C
Storage temperature Ts -55~+150 °C
Maximum output current lomax 50 mA
Electrical Characteristics (Ta=25°C, Vpp=12VDC)
Characteristic Symbol | Test Condition Min. Typ. Max. Unit
Supply voltage Voo 3.8 24 V
Output sink voltage VoLon) @lout = 20mMA 130 280 mV
Output leakage current lon Output switch off 0.1 PA
Output breakdown voltage A\ 28 30 \Y/
Supply current Ibp Output open 4 6 mA
Magnetic Characteristics (Tpa=25°C, Vpp=12VDC)
Characteristic Symbol | Test Condition Min. Typ. Max. Unit
Operating point Bop -72 -55 -38 G
Release point Brp -50 -35 -20 G
Hysteresis Bhys 15 20 27 G
Magnetic Characteristics (T,=-40°C~+150°C, Vpp=12VDC)
Operating point Bop =77 -34 G
Release point Brp -54 -18 G
Hysteresis Buys 10 28 G
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General Specifications

The CYD9639 is a high sensitive unipolar Hall Effect switch IC. The built-in dynamic offset cancellation and
temperature compensation of pre-amplifier stage achieves accuracy magnetic sensing. The supply voltage
range is from 3.8V to 24VDC and the maximum output current is 50mA.

This Hall Effect switch IC integrates a Hall plate, pre-amplifier with dynamic offset cancellation, hysteresis
comparator and protection circuit in single chip. The architecture block diagram is shown in Fig. 1.

Vb Out
Power supply Temperature Output
Overvoltage Compensation Overvoltage —
Protection Bias Protection

.

|

X T T T>—]

Dynamic offset
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Gnd

Fig. 1. Functional diagram
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Bop, Brp versus temperature
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NOTE:

DO: general diode
CO0: decoupling capacitor 1uF (recommended)
R1: 1k~10k Q
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Package Outline
TO-92(UA)

Top view

2.0mm

——>
1.0mm I 639)(
L

XXXX

Marking:

Part Number : 639 Temperature code : x

Date Code : xx(Year) xx(Week)

Marked side

> <

H

1. VDD/DC power supply
2. GND/DC ground
3. OUT/output pin

DIMENSIONS IN MILLIMETERS(mm)
SYMBOLS

MIN NOM MAX
A 3.80 4.00 4.20
B 2.90 3.10 3.30
£ 0.38 0.45 0.52
D 15.10 15.30 15.50
E 1.24 1.27 1.30
F 1.45 1.50 1.55
G 0.68 0.73 0.78
H 0.36 0.43 0.50
I 0.41 0.43 0.45
0 45°
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Package Outline
SOT-23(LH) Sensor Location

b Bottom view

639x
XXXX

Marking: 1. VDD/DC power supply
Part Number : 639 Temperature code : x 2. OUT/output pin
Date Code : xx(Year) xx(Week) 3. GND/DC ground

SYMBOLS DIMENSIONS IN MILLIMETERS(mm)
MIN NOM MAX
A 1.00 1.10 150
Al 0.00 - 0.10
A2 0.70 0.80 0.90
b 0.35 0.40 0.50
£ 0.10 0.15 0.25
D 2.70 2.90 3.10
E 1.40 1.80 2.00
F 0.35 0.50 0.65
H 2.60 2.8 3.00
¢ {157/ 1.9 2
L 0.20 - -
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Package Outline

SOT-89(LT)
Sensor Location
Bottom view
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Marking: 1. VDD/DC power supply

Part Number : 639 Temperature code : x
Date Code : xx(Year) xx(Week)

2. GND/DC ground
3. OUT/output pin

DIMENSIONS IN MILLIMETERS(mm)
SYMBOLS
MIN NOM MAX

A 1.40 1.50 1.60
B 0.44 0.50 0.56
Bl 0.36 0.42 0.48
C 0.35 0.40 0.44
D 4.40 4.50 4.60
D1 1.52 1.67 1.83
E 2.30 2.45 2.60
El 212 2.21 2.29
e - 1.50 -
el - 3.00 -

H 3.94 4.10 4.25
L 0.89 1.05 1.20
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General Purpose Unipolar Hall Effect Switch CYD3623

Applications

e VCD/DVD loader
Cover detector
Speed Measurement
Home applications
Home safety etc.

Features

Small size

magnetic sensing
Order Information

e (CYD3623-S
Package: SOT23

Specifications

2.5V to 18V operation voltage
Built-in dynamic offset cancellation

High balance and low thermal drift of

Absolute Maximum Ratings (T,=25°C)

Package Type
P/N: CYD3623-S
SOT23
VoD ies

GND

XXX
€29

ouT

1. VDD/DC power supply
2. Qut/output pin
3. GND/DC ground

Parameter Symbol Conditions Rating Unit
Maximum supply voltage Voomax 18 \Y/
Allowable power dissipation Pp SOT-23 300* mw
Operating temperature Ta -40~+125 °C
Storage temperature Ts -55~+150 °C
Maximum Junction Temperature Tjimax 150 °C
Maximum output current lomax 25 mA

* On 50mm x 50 mm x 1.6mm glass epoxy board
Electrical Characteristics (Ta=25°C, Vpp=12VDC)
Characteristic Symbol | Test Condition Min. Typ. Max. Unit
Supply voltage Voo 2.5 18 V
Output sink voltage Vpson @loyt = 20mA 0.3 0.5 \Y/
Output breakdown voltage Vey 22 30 \Y/
Supply current Ibp Output open 6 10 mA
Magnetic Characteristics (Tx=25°C, Vpp=12VDC)
Characteristic Symbol | Test Condition Min. Typ. Max. Unit
Operating point Bop 100 105 110 G
Release point Brp 70 85 100 G
Hysteresis Bhys 10 20 30 G
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General Specifications

The CYD3623 is designed for magnetic actuating using a unipolar magnetic field. The built-in dynamic offset
cancellation of pre-amplifier stage achieves optimal symmetrical magnetic sensing. The supply voltage range
is from 2.5V to 18V and the maximum output current is 25mA. This Hall Effect switch IC integrates a sensor
plate, a pre-amplifier with dynamic offset cancellation and hysteresis comparator in single chip. The
architecture block diagram is shown in Fig. 1.
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Fig. 1. Functional diagram
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Magnetic Flux Density in Gauss Output sink voltage versus temperature

500
‘ Qutput Voltage
} 400
k Bre | [ON
T 1‘ l £ 30
1 2
. o VOS(ON)
OFF Bop 2 )
‘ >
N  -105G +105G S 100
0
0 25 % 75 100 125
Ta°C
Bep, Brp versus temperature Bop, Bre versus supply voltage
300 S 250 !
20 200
200 5 -
(_’J& ------ BOPmax (DcL BTy .. 80P
a 150 { BOP o BOP125
$ | o 2 yo Dl T o
[20] S P m I —
100 o s 5 (PN e
il At = BRPmin 5 ok
50 frodne 50
0 i 0

30 0 30 60 90 12

Ti9C

=
o
>

Markt Schwabener Str. 8 Tel.: +49 (0)8121-2574100

85464 Finsing
Germany

Fax: +49 (0)8121-2574101
Email: info@chenyang-gmbh.com
http://www.chenyang-gmbh.com



Version 1
Released in Oc_tober _2021 A ’\ A ® che“yung
Dr.-Ing. habil. Jigou Liu Technologies GmbH & Co. KG

Package Outline
SOT-23(LH) Sensor Location
.o Bottom view
< o
PR A
Marking: 1. VDD/DC power supply
Part Numbe 623 2. OUT/output pin
Date Code : x{rear) xx(Week) 3. GND/DC ground
DIMENSIONS IN MILLIMETERS(mm)
SYMBOLS
MIN NOM MAX
A 1.00 1.10 1.30
Al 0.00 - 0.10
A2 0.70 0.80 0.90
b 0.35 0.40 0.50
C 0.10 0.15 0.25
D 2.70 2.90 3.10
E 1.40 1.80 2.00
F 0.35 0.50 0.65
H 2.60 2.8 3.00
e | 5574 1.9 2.1
L 0.20 - -
Sensor Location
X 1.3 1.45 1.6
Y 0.7 0.85 1.0
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Application Circuit

‘ T'o driver
}J_,

Digital Out

ouT
\ T

Gnd

TI**

NOTE:

DO: general diode

CO0: decoupling capacitor 1uF
(recommended)

R1: 1k~10k Q (recommended)
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General Purpose Unipolar Hall Effect Switch CYD9821A

Applications

e VCD/DVD loader, CD/DVD-Rom

e Cover detector

e Speed Measurement

¢ Home applications

e Home safety etc.
Features

e 2.5V to 18V operation voltage

Built-in dynamic offset cancellation

[ ]
e Small size
[ ]

High balance and low thermal drift of

magnetic sensing

Order Information
e CYD9821A-PA

Package(PA): UAor LH or LT

Specifications

Absolute Maximum Ratings (T,=25°C)

Package Type

P/N: CYD9821A-xx
TO92-3L (UA)

SOT23-3L (LH)

°

SOT89-3L (LT)

3

Parameter Symbol Conditions Rating Unit
Maximum supply voltage Vbbomax 18 \Y
TO-92(UA) 550*
Allowable power dissipation Pp SOT-23(LH) 300* mw
SOT-89(LT) 500*
Operating temperature Ta -40~+125 °C
Storage temperature Ts -55~+150 °C
Maximum output current lomax 25 mA
* On 50mm x 50 mm x 1.6mm glass epoxy board
Electrical Characteristics (Ta=25°C, Vpp=12VDC)
Characteristic Symbol | Test Condition Min. Typ. Max. Unit
Supply voltage Voo 2.5 18 V
Supply voltage Voo Rpp=200Q 2.5 26 V
Supply current through Iop Rpp=200Q 50 mA
protection device
Output sink voltage Vpsion) @loyt = 20mA 0.3 0.5 \
Output breakdown voltage Y 22 30 \
Supply current Ipp Output open 6 10 mA
Markt Schwabener Str. 8 Tel.: +49 (0)8121-2574100
85464 Finsing Fax: +49 (0)8121-2574101

Germany
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Magnetic Characteristics (Tx=25°C, Vpp=12VDC)

Characteristic Symbol | Test Condition Min. Typ. Max. Unit
Operating point Bop 90 105 120 G
Release point Brp 55 85 110 G
Hysteresis Bhys 10 20 35 G

General Specifications

The CYD9821A is designed for magnetic actuating using a unipolar magnetic field. The built-in dynamic
offset cancellation of pre-amplifier stage achieves optimal symmetrical magnetic sensing. The supply voltage
range is from 2.5V to 18V and the maximum output current is 25mA. This Hall Effect switch IC integrates the
sensor, pre-amplifier with dynamic offset cancellation and hysteresis comparator in single chip. The

architecture block diagram is shown in Fig. 1.
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Fig. 1. Functional diagram
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Bor, Brp versus temperature
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NOTE:

DO: general diode
CO0: decoupling capacitor 1pF (recommended)
R1: 1k~10k Q
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Package Outline

TO-92(UA)
Top view
X I
=" TN
Y | i}
21A
= =
XXX | Marked side
D l
> s E > >
K —3 H
Ul p——— [ N
o e ;ke I
Marking: 1. VDD/DC power supply
Part Number : 21A 2. GND/DC ground
Date Code : x(Year) xx(Week) 3. OUT/output pin
DIMENSIONS IN MILLIMETERS(mm)
SYMBOLS
MIN NOM MAX
A 3.80 4.00 4.20
B 2.90 3.10 3.30
c 0.38 0.45 0.52
D 15.10 15.30 15.50
E 1.24 1.27 1.30
F 1.45 1.50 1.55
G 0.68 0.73 0.78
H 0.36 0.43 0.50
| 0.41 0.43 0.45
0 45°
Sensor Location
X 1.85 2.0 2.15
Y 0.85 1.0 15
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Package Outline
SOT-23(LH) Sensor Location

0. Bottom view

v v
JM— T

Marking: 1. VDD/DC power supply
Part Number : 21A 2. OUT/output pin
Date Code : x(Year) xx(Week) 3. GND/DC ground

DIMENSIONS IN MILLIMETERS(mm)
SYMBOLS
MIN NOM MAX
A 1.00 1.10 1.30
Al 0.00 - 0.10
A2 0.70 0.80 0.90
b 0.35 0.40 0.50
C 0.10 0.15 0.25
D 2.70 2.90 3.10
E 1.40 1.80 2.00
F 0.35 0.50 0.65
H 2.60 2.8 3.00
e 1.7 1.9 2.1
L 0.20 - -
Sensor Location
X 1.3 1.45 1.6
Y 0.7 0.85 1.0
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Package Outline

SOT-89(LT)
Sensor Location
Bottom view
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Marking: 1. VDD/DC power supply
Part Number : 21A 2. GND/DC ground
Date Code : x(Year) xx(Week) 3. OUT/output pin
DIMENSIONS IN MILLIMETERS(mm)
SYMBOLS
MIN NOM MAX
A 1.40 1.50 1.60
B 0.44 0.50 0.56
Bl 0.36 0.42 0.48
C 0.35 0.40 0.44
D 4.40 4.50 4.60
DI 1.52 1.67 1.83
E 2.30 2.45 2.60
El 2.13 2.21 2.29
e - 1.50 -
el - 3.00 -
H 3.94 4.10 4.25
| i 0.89 1.05 1.20
Sensor Location
X 2.1 2.25 2.4
Y 0.8 0.95 1.1
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Applications

VCD/DVD loader, CD/DVD-Rom
Cover detector

Speed Measurement

Home applications

Home safety etc.

Features

2.5V to 18V operation voltage
Built-in dynamic offset cancellation
Small size

High balance and low thermal drift of
magnetic sensing

Order Information

CYD9821B-PA
Package(PA): UAor LH or LT

Specifications

Absolute Maximum Ratings (T,=25°C)

General Purpose Unipolar Hall Effect Switch CYD9821B

Package Type

P/N: CYD9821B-xx
T092-3L (UA)

~»

SOT23-3L (LH)

°

SOT89-3L (LT)

-

Parameter Symbol Conditions Rating Unit

Maximum supply voltage Vbbomax 18 \Y
TO-92(UA) 550*

Allowable power dissipation Pp SOT-23(LH) 300* mw
SOT-89(LT) 500*

Operating temperature Ta -40~+125 °C

Storage temperature Ts -55~+150 °C

Maximum output current lomax 25 mA

* On 50mm x 50 mm x 1.6mm glass epoxy board

Electrical Characteristics (Ta=25°C, Vpp=12VDC)

Characteristic Symbol | Test Condition Min. Typ. Max. Unit

Supply voltage Voo 2.5 18 \%

Supply voltage Voo Rpp=2200Q 25 26 \Y

Supply current through lop Rpp=200Q 50 mA

protection device

Output sink voltage Vbs(on) @loyt = 20MA 0.3 0.5 \/

Output breakdown voltage Vay 22 30 \/

Supply current Ipp Output open 6 10 mA
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Magnetic Characteristics (Tx=25°C, Vpp=12VDC)

Characteristic Symbol | Test Condition Min. Typ. Max. Unit
Operating point Bop -120 -105 -90 G
Release point Brp -110 -85 -55 G
Hysteresis Bhys -35 -20 -10 G

General Specifications

The CYD9821B is designed for magnetic actuating using a unipolar magnetic field. The built-in dynamic
offset cancellation of pre-amplifier stage achieves optimal symmetrical magnetic sensing. The supply voltage
range is from 2.5V to 18V and the maximum output current is 25mA. This Hall Effect switch IC integrates the
sensor, pre-amplifier with dynamic offset cancellation and hysteresis comparator in single chip. The
architecture block diagram is shown in Fig. 1.
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Fig. 1. Functional diagram
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Bep, Bre versus temperature
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NOTE:

DO: general diode

CO0: decoupling capacitor 1pF (recommended)

R1: 1k~10k Q
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Package Outline
TO-92(UA)

Top view

Marking: 21B
Part Number : 21A

Date Code : x{Year) xx(Week)

Marked side

X

1. VDD/DC power supply
2. GND/DC ground
3. OUT/output pin

SYMBOLS DIMENSIONS IN MILLIMETERS(mm)
MIN NOM MAX
A 3.80 4.00 4.20
B 2.90 3.10 3.30
C 0.38 0.45 0.52
D 15.10 15.30 15.50
E 1.24 1.27 1.30
F 1.45 1.50 1.55
G 0.68 0.73 0.78
H 0.36 0.43 0.50
I 0.41 0.43 0.45
0 45°
Sensor Location
X 1.85 2.0 215
b 4 0.85 1.0 115
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Package Outline
SOT-23(LH) Sensor Location
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Marking: 21B 1. VDD/DC power supply
Part Number : 21A 2. OUT/output pin
Date Code : x(Year) xx(Week) 3. GND/DC ground
DIMENSIONS IN MILLIMETERS(mm)
SYMBOLS
MIN NOM MAX
A 1.00 1.10 1.30
Al 0.00 - 0.10
A2 0.70 0.80 0.90
b 0.35 0.40 0.50
C 0.10 0.15 0.25
D 2.70 2.90 3.10
E 1.40 1.80 2.00
F 0.35 0.50 0.65
H 2.60 2.8 3.00
e 55 1.9 2.1
L 0.20 - -
Sensor Location
X 1.3 1.45 1.6
Y 0.7 0.85 1.0
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Package Outline
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Marking:
Part Numbe 21B

Date Code : x(Year) xx(Week)

1. VDD/DC power supply
2. GND/DC ground
3. OUT/output pin

DIMENSIONS IN MILLIMETERS(mm)

SYMBOLS
MIN NOM MAX
A 1.40 1.50 1.60
B 0.44 0.50 0.56
Bl 0.36 0.42 0.48
C 0.35 0.40 0.44
D 4.40 4.50 4.60
Dl 1.52 1.67 1.83
E 2.30 2.45 2.60
El 213 2.21 2.29
e - 1.50 -
el - 3.00 -
H 3.94 4.10 4.25
E 0.89 1.05 1.20
Sensor Location
X 2.1 225 24
Y 0.8 0.95 1.1
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CYD443H Unipolar HALL-EFFECT SWITCH IC

CYD443H Hall-effect switch integrated circuit for high temperature operating is based on Hall-effect

principle and the semiconductor monolithic technology, which includes a voltage regulator, Hall voltage
generator, differential amplifier, Schmitt trigger and an open-collector output on a single silicon chip. ICs
can convert the input magnetic field signal into digital voltage output.

FEATURES
Small size
High Sensitivity
Quick Response
High temperature
(-40°C ~+150°C)
Good Temperature
Performance
High Accuracy
Excellent Reliability

A R R R & X 2

TYPICAL APPLICATION
+Non-contact Switch

+Automotive Ignition
+Brake ICs

+Position control
+Revolution detection
+Automobile Electronics

ABSOLUTE MAXIMUM RATINGS

FUNCTIONAL BLOCK DIAGRAM

pinl, Vcc

REG

il

pin3, Vour

Magnetic-Electrical

1 pin2, GND

Parameter Symbol Value Unit Transfer Characteristics
Supply Voltage Vce 30 Y, Vour
Quiescent Output —
Voltage Vo 30 v Von
Output Current lo 50 mA BH l
. oereeerniniatianny »]
Operating Temperature T, .40 ~ +150 oC I
Range
Storage Temperature T 55 ~ +150 oC v —
Range S oL —
0 BRF’ BOF’ B'

ELECTRICAL CHARACTERISTICS

. Value .
Parameter Test Condition Symbol . Unit

Min Typ Max
Supply Voltage Vce=4.0V ~ 30V Vee 4.0 - 30
Output Low Voltage Vce=4.5v, Vo=24V lo=20mA, B=Bgp VoL - 0.2 0.4
Output Leakage _
Current V0=24V, B<Bge low - <1.0 | 10 HA
Supply Current Vcc=24V, Vo open-collector output Icc - 5.0 - mA
Output Rise time tr - 0.2 2.0 uS
Vee=12V, R =820Q C =20pF

Output Fall time tf - 0.18 2.0 uS
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Magnetic Characteristics

Parameter Min (mT) Typ (MT) Max (mT)
Operate Ta=25°C 5.0 7.0 10.0
Point (Bor) [ Full Operating Temperature Range 3.0 7.5 10.5
Release Ta=25°C 2.0 4.5 7.0
Point (Bre)  —Fjj Operating Temperature Range 2.0 4.5 7.5
Hysteresis Ta=25°C - 3.0 -
(Br) Full Operating Temperature Range - 3.0 -

Package Outline Drawing (Unit: mm)

=)
+
)
=
[ap]

0.76+0. 05
1.58%0

| * 45"%
3°+1 % 6°+1 —= Lo
| L 7 DN
|
‘ 3°+1 % /}Goﬂ oo (oo
3-0. 44 X/o
- } \l’! o
I L &
Q, ‘ .

A | 7

‘ X
3-0.44 ||| T 0.05 _, ,  0.05 0. 1 (max)
Lo
| 5
|
. ) ) :
‘ Pin Notes:1. Power Supply, 2. Ground, B@utput T
I L v A
L2T—=——4——t=1.27 0.38 10: 1
Connection

This sensor has an OC (NPN) output voltage. Therefore it is necessary to connect a pull-up resistor in value
from 1kQ to 10kQ between the power supply Vcc and output pins.

o Vee
! 1kQ ~ 10kQ
CYD443H
o Vout
3
o GND
2
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Cautions:

1) Itis possible that outside mechanical stress affects the operating point and the release point of Hall-
effect circuit, therefore, mechanical stress should be lessened as far as possible in the process of

assembly;
2) Pay attention to the soldering temperature (<260°C) at the leads; keep it lower in a short time (<3s)
to guarantee good soldering quality.
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CYD3141E and CYD3144E HALL-EFFECT SWITCH IC

CYD3141E and CYD3144E Hall-effect switch integrated circuits is based on
the semiconductor monolithic technology, which includes a voltage
regulator, Hall voltage generator, differential amplifier, Schmitt trigger and an
open-collector output on a single silicon chip. ICs can convert the input
magnetic field signal into digital voltage output.

FEATURES TYPICAL APPLICATION FUNCTIONAL BLOCK DIAGRAM
2 Small size +*Non-contact Switch 1, Vee
# High Sensitivity :
& Quick Response +Automotive Ignition
¢ Good Temperature  4prake |Cs

Performance REG

& High Accuracy +Position control
2

+Safe alarm device

Excellent Reliability 4oy ojution detection I:‘ XE[ T A’ﬁi\/ow

1 2,GND
ABSOLUTE MAXIMUM RATINGS

. Magnetic-Electrical
Parameter Symbol Value Unit Tra%sfer Characteristics
Supply Voltage Vcce 28 \% Vour
Quiescent Output Vo o8 Vv 4
Voltage —_
Vo D
Output Current lo 25 mA
Operating Temperature 0 - o B l
Range Ta | -40 ~ +85 c DR .
Storage Temperature T -65 ~ oC T
Range S +150 -
VoL s
O BRP BOP B:
ELECTRICAL CHARACTERISTICS
- Value .
Parameter Test Condition Symbol . Unit
Min Typ Max

Supply Voltage Vce=4.5V ~ 24V Vee 4.5 - 24 Vv
Output Low Voltage Vce=4.5v, Vo=24V lo=20mA, B=Byp VoL - 175 400 mV
Output Leakage _
Current Vo=24V, B<Bgp lon - <1.0 10 HA
Supply Current Vcc=24V, Vo open-collector output Icc - 3.0 9.0 mA
Output Rise time tr - 0.2 2.0 S

b , Vce=12V, R,=820Q C,=20pF H
Output Fall time tf - 0.18 2.0 uS
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Magnetic Characteristics

Parameter CYD3141E
Min (mT) Typ (MT) Max (mT)
Operate Ta=25°C 5.0 10.0 16.0
Point (Bor) | Full Operating Temperature Range 3.0 10.0 17.5
Release Ta=25°C 1.0 45 13.0
Point (Bre) - ¢ Operating Temperature Range 1.0 4.5 14.5
Hysteresis Ta=25°C 2.0 5.5 8.0
By Full Operating Temperature Range
2.0 55 8.0
Parameter Symbol CYD3144EH CY3144E
Min (mT) | Typ (mT) Max (mT) Min (mT) | Typ (mT) | Max (mT)
Operate Point Bop 5.0 10.0 16.0 10.0 15 20.0
Release Point Bre 1.0 45 13.0 4.0 8.5 14.0
Hysteresis By 2.0 5.5 8.0 - 6.5 -
Package Outline Drawing (Unit: mm)
1.5%0.10
4.0610.1 0.8 2.03 | 0.34 ’ Active Area Depth
= | - _i_é.
S ( H ek b
+ By e T -
= z | ;
2 : z
El ‘ § x 0.43 Branded Surface
o i 1 e B L e
Sl el e
: * :
S M1 0.38
S .
—
< - r = 4=
1 2 E 3
2 =
L.._‘JT_ZZIZ-M TO-92UA
9 Package and position of sensitive point
45E_'
Pin Notes:1. Power Supply, 2. Ground, 3. Output

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 f )
Released in October 2021 il . che"yunﬂ
Dr.-Ing. habil. Jigou Liu NV Technologies GmbH & Co. KG

Connection

This sensor has an OC (NPN) output voltage. Therefore it is necessary to connect a pull-up resistor in value
from 1kQ to 10kQ between the power supply Vcc and output pins.

° Vce
! 1kQ ~ 10kQ
CYD3141E
/CYD3144E o Vout
3
o GND
2

Cautions:

1) Itis possible that outside mechanical stress affects the operating point and the release point of Hall-
effect circuit, therefore, mechanical stress should be lessened as far as possible in the process of
assembly;

2) Pay attention to the soldering temperature at the leads; keep it lower in a short time to guarantee
good soldering quality.
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CYD543 Hall Effect Unipolar IC Switches

These Hall-effect switches are monolithic integrated circuit consisting of a voltage
regulator, Hall-voltage generator, differential amplifier, Schmitt trigger, temperature
compensation circuit and open-collector output stage. Its input is a magnetic flux
density signal and output is a digital voltage signal.

FEATURES

e Wide supply voltage range

e Fast response time

e Wide frequency and temperature range

e Long operating life

e Small size, convenient installing

e Output compatible with all digital logic families

e Unipolar Sensor
e ROHS Compliant

ABSOLUTE MAXIMUM RATING

TYPICAL APPLICATIONS
e Contact-less switch

e Position control

e Speed measurement

e Revolution detection

e |solation measurement

e Brushless dc motor

e Automotive igniters

Parameter Symbol Value unit
Supply voltage Vee 24 Y
Magnetic flux density B Unlimited mT
Output OFF voltage Vee 50 mV
Continuous output current loL 50 mA
Operating temperature range Ta -50~150 °C
Storage temperature range Ts -55~150 °C

ELECTRICAL CHARACTERISTICS

Ta=25°C

Type and Value
Parameter Symbol Test conditions i Unit
min type max

Supply voltage Vee 4.5 - 24 Vv
Output saturation voltage VoL lout=20mA B>Bgp - 200 400 mV
Output leakage current lon Vout=24V B<Bgp - 0.1 10 HA
Supply current lcc Vcc=Output open - - 10 mA
Output rise time t, R, =820Q C,=20PF - 0.12 - pS
Output fall time t R.=820Q C,=20PF - 0.18 - uS
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MAGNET CHARACTERISTICS

Vee=4.5 ~ 24V
Paramenter Symbol Min. Typical Max. Unit
Operate point Bop 15 20 mT
Release point Bre 3 10 mT
Hysteresis By 5 - mT

NOTE: 1ImT=10GS
BLOCK DIAGRAM Magnetic-electrical transfer

1 Ve characteristics

|:<_I Vour 4
3V, —
O y Vo
%* 0 !
Bn

O 2,GND

Connection

This sensor has an OC (NPN) output voltage. Therefore it is necessary to connect a pull-up resistor in value
from 1kQ to 10kQ between the power supply Vcc and output pins.

o Vee
! 1kQ ~ 10kQ
CYD543
o Vout
3
o GND
2
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DIMENSIONS (in mm)

4.50+0. 20
(.177+.0078)

1.65+0. 10
. 065+. 0039)

[ ]

2.5040.20
(. 098+. 0078)
4.10+0. 20
(. 161+. 0078)

1 2 3

1.000. 20
(. 039+.0078)

+0./10 0. 40+0. 10X2
+.039) (.0157+. 0039X2)

0.40+0. 10
(. 0157+. 0039)

1.50+0. 20
(. 059+. 0078)

3.0+0. 10
(.118+.0039)

SOT-89 PACKAGE 1. Supply Voltage 2. GND 3. Output

Cautions

1.

When install, should as
full as possible decrease
the mechanical stress
acting on the Hall IC, to
avoid the influence of
the operate point and
release point.

On the premise of
ensuring welding quality,
use as possible as low
welding temperature an
short time.
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CYD1102G Unipolar Hall Effect Switch ICs

The CYD1102G is an integrated Hall effect latched sensor designed for electronic commutation of
brush-less DC motor applications. The device includes an on-chip Hall voltage generator for magnetic
sensing, a comparator that amplifies the Hall voltage, and a Schmitt trigger to provide switching
hysteresis for noise rejection, and open-collector output. An internal band gap regulator is used to
provide temperature compensated supply voltage for internal circuits and allows a wide operating
supply range.

A north pole of sufficient strength will turn the output ON. In the absence of a magnetic field, the output
is OFF.

Features
+ Wide operating voltage range 3V to 28V + Reverse polarity protection
¢ Maximum output sink current 50mA ¢+ Package : SIP-3L

"+ Open collector pre-driver

Block Diagram

i

Regulator D
Hall
Sensor —(3) output
LT
(2) Gnd
/[T i
Figure.1
Recommended Operating Conditions
. Values .
Parameter Symbol |Conditions Min Typ Max Unit
Supply Voltage Vbp - 3.0 28 \%
Operating Temperature Range Ta - -40 150 °C
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Absolute Maximum Ratings

. Values )
Parameter Symbol |Conditions - Unit
Min. Typ. Max.
Operating Temperature Top - -40 150 °C
Storage Temperature Tst - -65 150 °C
DC Supply Voltage Vop - 3.0 28 \%
Supply Current Ibb - 10 mA
Continuous Current loconT) 50 mA
Junction temperature T, 160 °C
Power Dissipation Po SIP-3L 500 mw
Thermal Resistance Bic SIP-3L 0.27 °C/mwW
Lead Temperature 10sec 260 °C
Electrical Characteristics VDD=12.0V, TA=25°C (unless otherwise specified)
- Values .
Parameter Symbol Conditions Min Typ. Max. Unit
Average Supply Current(no load) Iop - 3.5 10 mA
Output Saturation Voltage Vsat lout= 20mA 165 200 mV
L RL=500Q,
Output Rise time tr CL=20pF(Figure 7) 0.2 - 0.75 us
. RL=500Q,
Output Fall time t CL=20pF(Figure 7) 20 - 150 ns
Magnetic Characteristics
Parameter Symbol [Condition Values Unit
aramete ymbo 0 ons Min. Typ. Max.
Operate Points Bop +140 - - G
Release Points Brp - - +60 G
Hysteresis BrvsT 30 - 120 G
Hysteresis Characteristics
Vout
A
()
(@]
8
o°
>
£
()
(o]
8
o
>
=
o
= cccee
o Vsat I
T T T T » B (Magnetic)
.S S 0 +N +N

Figure.2

Magnetic Flux Density in Gauss
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Power Dissipation Curve
Pd(mw)

500

407 \

314 \
221
128 \
160°c
%5 I
0 25 50 75 100 125 150 175
Temp. (°C)
Figure.3
« 295%5 °C
10+ 1 sec
a [0}
E 150+ 10 °C
[ 90 £+ 30 sec
= \
o
O 0
o 2~5"C /sec
/ —» 2~5°C/sec
SECOND
. Soldering Condition
Figure.4
Pin Connection
[Top View]
] 3. Output
| 2.Gnd
| 1.vdd
Figure.5
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Pin Description

Name 110 Pin No. Description

Vvdd P 1 Positive power supply
Gnd G 2 Ground

Output (@) 3 Driver output

Legend: I=input, O=output, I/O=input/output, P=power supply, G=ground

Marking Information

Figure.6

Order Information

[Top View]

L Halogen Free
L—» Mass Production Version
—— Half month (ex:A,B ~ X)
———» Year (ex:2008— 8)

Part Number

Operating Temperature

Package

MOQ

CYD1102G

-40 °Cto +150°C

SIP-3L

1000ea
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Package Dimension (Unit: mm)
SIP-3L(Halogen Free)

4541
[7 1.23mm ]
e
= -
[Lzemm fe410£020—> ) 0s0s
»2.5@0.10{ GropviEw) } - 0.8240.10
e
&
T
Q
-
Il % T
[i} [i} [p N
0.10 MGX.JT ‘
[
I
= |l
i | | |
= ! ! ! Figure.7
| ||| = |F=—0.3820.05
i ‘ i 1.27£0.05
|
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—=i =—().364+0.03
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Test Circuit

VCC

CYD1102G
FS1102
Vee output {3 ® O Vout
Gnd
2
B s
T~
Figure.8
Functional Application Circuit
I
le —- a
le 0 (M
Motor Driver P W Hall Effect Sensor
& M : 3 Phase DC Motor
Control Logic :
o f————
[l ————
Ha
. Hs
Figure.9 He
DC Motor Driver
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Omni-polar Hall Effect Switch ICs

CYD3661-BC Micropower Ultra-Sensitivity Hall Effect Sensors
(Omni-polar)

The CYD3661-BC is ultra-sensitive, pole independent Hall-Effect switches with a latched digital
output. It is very suitable for operation in battery-operated, hand-held equipment such as cellular
and cordless phone, PDA, pagers palmtop computers. The built-in dynamic offset cancellation of
pre-amplifier stage achieves optimal symmetrical magnetic sensing. The supply voltage range is
from 2.4V to 6.0V and the max output current is 5SmA,

Unlike other Hall-effect switches, either a north or south pole of sufficient strength will turn the
output on. In the absence of a magnetic field, the output is off. The polarity independence and
minimal power requirement allows this device to easily replace reed switches for superior reliability.

FEATURES
e Micro-power operation (5-7uW), Omni-polar
e 2.4V to 6.0V power supply
e Built-in dynamic offset cancellation
e Thin SOT package
e ESD protected to 5KV
¢ High balance and low thermal drift magnetic sensing
e ROHS compliant

APPLICATIONS
e Cover detector
e Battery-operated
e Hand-held equipment
e Door sensors

ABSOLUTE MAX. RATINGS (T,=25°C)

Parameter Symbol Condition Value Units
Supply voltage Vbpmax) 7 \/
Allowable power dissipation Pd SOT23 300* mw
Storage temperature Ts -55 ~ +150 °C
Operating temperature Ta -40 ~ +85 °C
Output current lout 5 mA

* On 50mm x 50mm x 1.6mm glass epoxy board

ELECTRICAL CHARACTERISTICS Ta=25°C, Vpp=3.0V

N Value )
Parameter Symbol Test condition - Units
Min. | Typ. Max..
Supply voltage Vb 24 |3.0 60 |V
Output sink voltage Vbs lou=1mA, Vpp=3.0V - 0.1 025 |V
lAWK AWake, VDD:3.0V - 3 5 mA
Supply current Isip Sleep, Vpp=3.0V 2 4 A
lAVG VDD=3-OV 5 9 IJA
Awake time T awk Operating 45 90 uS
Period Tp Operating 90 180 [ mS
Duty cycle 0.05 %
Markt Schwabener Str. 8 Tel.: +49 (0)8121-2574100
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Magnetic Characteristics Ta=25°C, Vpp=3.0V
Parameter Symbol Test Condition Min. Typ. Max. Units

Operation Point Bop S pole 18 47 GS
Release Point Brp S pole 14 43
Operation Point Bon N pole -35 -55
Release Point Brn N pole -27 -46 GS
Hysteresis By | Bop - Bry! 6 GS

BLOCK DIAGRAM
Magnetic Flux Density in Gauss

Vee Ot

| | I
OO Reguatee || As.l:lka
ap Tamparalura VEE Output Voltage
Cantral Campansation OFF

L”“: > :Ifl}

' :
Cend 1000

MBoT e
[] l
T T
- .
-

The micro power operation is realised by an awake/sleep timing control as shown in the following figure.
Internal timing circuitry activates the sensor for 45us and deactivates it for the remainder of the period
(90ms). A short awake time allows for stabilization prior to the sensor sampling and data latching on the
falling edge of the timing pulse. The output during the sleep time is latched in the last sampled state. The
supply current is not affected by the output state.

Awake
Iy L 435uS
]
’71— Sleep ——» ’_‘
Inmis)
|1— Pariod| 90mS) —)i
t
Output sink voltage versus temperature Bop, Brp Versus Temperature
100
500
L]
H00 50
- 2 —— N
= Bop+
£ 0 VDS cg: o —— Bt
5 — ON) = 1~  ~Bg-
(5] ~——_ RN
= g]} f 'H _BON'
50
00 —
-5
v 100
C I 44 & M M0 0 20 40 & N 1w
T.°C T.,°C
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Package Outline Sensor Location
b
e B * Bottom view _
E- ------ 1 96mam
. i Y
50T23 M| m : P B
O 4
2 1
¥ |
+ X 1 49%mm +
[ -]
’ - o z
=
(] =
e 1; — e )
- ¥ - k-
L
IDIMENSIONS IN MILLIMETERS(mm) SOT-23
SYMBOLS
MIN NOM MAX .
vDD| ||| e
A 1.00 1.10 1.30
Al (.00 - 0.10 R 3 .
- OMND
o
A2 0.70 0.80 0.90 "=
b .35 0.40 .50 OuUT g
C 0.10 0.15 0.25
D 2.70 2.90 3.10 XXX: Date Code
E 1.60 1.80 2.00 ) o
Pin Description
F 0.55 0.60 0.63 Name | Pin Description
H 2.60 2.8 3.00 VDD 1 DC power supply
e 1.7 19 21 ouT 2 Output pin
— - — GND |3 DC ground
0.20 - -
SENSOR LOCATION
X - .96 -
Y - .49 -
7z - 0.50 -
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APPLICATION CIRCUITS

T Yoo

Solder-Pad Layout

I R ; Drimensions in Inchas Dimensions in millimeters
Voo 0.028 0.70
- A, K I
N ] N K] |——|\
co ouT pH——» ”EF i '_*F T i
0,094 2 40
1 2 1 2
Gnd 1 | 1 !
3 I_I_l
. 0,037 —a .85
NOTE:
CO0: 0.1pF decoupling capacitor
R1: >470 kQ is recommended
Magnetization 3540005
direction
Magnet Characteristic
Dimensions (mm) I 1 14/-0.08
- B
_ _ 3 5+/-0.05
Recommended Sensing Location
- =
Magnet S
= Magnet 1
i | I I :
] i
4dmm Max. | Sensing spacing il Sensor | :
(I S o I
I
| I
: I
Je——— -
=
0.5mm Max. Top view
Ordering Information
Part no. Mark Package/Packing Temperature range
CYD3661-BC 661 SOT-23 / 3000units/reel -40°C ~ +85°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



Version 1

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

ChenYVang

Technologies GmbH & Co. KG

CYD2462 High Sensitivity Omnipolar Hall Effect Switch

The CYD2462 family, produced with BiCMOS technology, is a chopper-stabilized Hall Effect
Sensor that offers a magnetic sensing solution with superior sensitivity stability over temperature
and integrated protection features. Superior high-temperature performance is made possible
through dynamic offset cancellation, which reduces the residual offset voltage normally caused by
device over moulding, temperature dependencies, and thermal stress. Each device includes on a
single silicon chip a voltage regulator, Hall-voltage generator, small-signal amplifier, chopper
stabilization, Schmitt trigger, and an open-drain output to sink up to 20mA. An on board regulator
permits with supply voltages of 2.5 to 24V which makes the device suitable for a wide range of
industrial and automotive applications. The CYD2462 is available in a 3-pin SIP and a plastic
SOT23-3 surface mount package. Both packages are lead (Pb) free, with 100% matte tin lead

frame plating.

APPLICATIONS

e Flow meters

FEATURES

e High chopping frequency

o 2.5V to 24V power supply

Magnetic encoding
Proximity sensing
Garage door openers
Power sliding doors

e  Superior temperature stability
¢ Reverse battery protection (up to 28V)
e Over-voltage protection at all pins

Sunroofs motor

Robust EMC performance

ROHS compliant

ABSOLUTE MAX. RATINGS over operating free-air temperature range (unless otherwise noted) )

Parameter Symbol Min. Max. Units
Supply voltage Vob 289 28 V
Output terminal voltage Vour -0.5 28 \Y,
Output terminal current sink lsink 0 30 mA
Operating temperature Ta -40 150 °C
Maximum junction temperature T, -55 165 °C
Storage temperature Tste .-65 175 °C

(1) 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.

(2) Ensured by design.

ESD Protection Human Body Model (HBM) tests according to: standard AEC-Q100-002

Parameter

Symbol

Min.

Max,

Unit

ESD-Protection

VESD

-4

4

kv

Thermal Characteristics

Symbol Parameter Test conditions Rating Unit
Rgua UA Package thermal resistance Single-layer PCB, with copper 166 °C/W
Raa LH Package thermal resistance limited to solder pads 228 °C/W
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ELECTRICAL CHARACTERISTICS Ta=25°C, Vpp=5.0V
Value
Parameter lSymbo Test condition . Units
Min. Typ. Max..
Supply voltage Vbb Ty < Tymax) 2.5 -- 24 \Y
Reverse supply voltage Voor -28 -- -- \%
) Vpp=2.5to 24V, Tp,=25°C 0.8 1.6 2.0 mA
Operating supply current Ipp
Vpp=2.5 to 24V, Tp=125°C 0.8 1.7 2.0 MA
Power-on time Ton -- 35 50 us
Off-state leakage current loL Output Hi-Z -- -- 1 A
i VDD:5V1 Io:lomA, TA:25°C -- 20 -- Q
FET on-resistance Ros(on)
VDD:5V1 Io:lomA, TA:lZSOC -- 30 -- Q
Output delay time to B=Bgp t0 Bop -- 15 25 us
Output rise time (10% to 90%) | tr R1=1kQ Co=50pF -- -- 0.5 us
Output fall time (90% to 10%) te R1=1kQ Co=50pF -- -- 0.2 us
Frequency Bandwidth faw 20 -- -- kHz

Magnetic Characteristics

over operating free-air temperature range (unless otherwise noted)

Parameter Symbol Test Condition Min. Typ. Max. Units
Operation Point Bop 1.5 2.5 3.5 mT
Release Point Brp TA=-40°C~125°C 1.0 1.5 3.0 mT
Hysteresis By -- 1.0 -- mT
ImT=10Gs

Magnetic flux density, B, is indicated as a negative value for North-polarity magnetic fields, and as a positive
value for South-polarity magnetic fields

Functional Block Diagram

The CYD2462 device is a chopper-stabilized Hall sensor with a digital latched output for magnetic
sensing applications. The device can be powered with a supply voltage between 2.5 and 24V, and
continuously survives -28V reverse-battery conditions. The device does not operate when voltage
supply -28 to 2.2V is applied to the Vppterminal (with respect to the GND terminal). In addition, the
device can withstand voltages up to 40V for transient durations.

The output of CYD2462 switches low (turns on) when a magnetic field (South or North polarity)
perpendicular to the Hall element exceeds the operate point threshold, Bop. After turn-on, the
output is capable of sinking 20mA and the output voltage is Vqsay- When the magnetic field is
reduced below the release point, Brp, the device output goes high (turns off). The difference in the
magnetic operation and release points is the hysteresis, Byys, of the device. This built-in hysteresis
allows clean switching of the output even in the presence of external mechanical vibration and
electrical noise.

An external output pull-up resistor is required on the OUT terminal. The OUT terminal can be
pulled up to Vpp or to a different voltage supply. This allows for easier interfacing with controller
circuits.
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VCC
Regulated Supply <
. T
Bias [ comberei, o
VWA
= —W\"J-
2 +
Hall Element " & Gate
ui )
- >S5 H=
Reference
= GND™

Field Direction Definition

A positive magnetic field is defined as a South pole near the marked side of the package.

OUT=Low

."II / B\ II"|

OUT=High

| | ! { 1
J VU

,-"f/ - ‘\.\ ."/. \\
.-'/r\'\ H"
B
I\l"\ 1 ’z 3 / /
NN

. Yol \.
i | .-"/’ "\ I| |I /’ \ III
] | | i |
U4 Package

| |
\\.@/

UA Package

Transfer function

N/ N N SN
f f\W{\ \ f f“”{ﬂ \
III I'l I| | l,' I'||
- EEEEN -
7 / \ T /

\ L=

The CYD2462 exhibits “Omnipolar” magnetic characteristics. It means the device reacts to both
North and South magnetic pole. The purpose is to detect the presence of any magnetic field
applied on the device. This mode of operation simplifies customer production processes by
avoiding the need to detect the Hall sensor pole active on the magnet used in the application.
Therefore, the “Omnipolar” magnetic behavior helps customers by removing the need of magnet
pole detection system during production phase.

Powering-on the device in the hysteresis region, less than Bop and higher than Bgp, allows an
indeterminate output state. The correct state is attained after the first excursion beyond Bop or Bgp.
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If the field strength is greater than Bop, then the output is pulled low. If the field strength is less than
Bre, the output is released.

BHYQ] [ Bhys :
Y A A Y
.
Bor  Brp 0 Bgr Brp B(mD
Device Information
Part number packing Mounting Temperature Bop(typ.) Bre(typ.)
CYD2462UA | Bulk, 1000pcs/bag SIP3 o~ _1EA0
CYD2462LH | Reel, 3000pcs/reel SOT-23 40°C~150°C | £2.5mT | +1.5mT
Characteristic Data
lop VS Vop lppvs Ty
3.0 3.0
< <
g 25 g 25
£ L4 S 20
£ Ta=257C E Voo=5V
= p
O 15 O 15
> >
o j= 8
S 10 S 10
@) D
0.5 05
0 5 10 15 20 25 -40 0 40 80 120 160
Supply Voltage (V) Ambient Temperature (C)
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Characteristic Data (Continued)

Vasay VS Voo Vagsay VS Ta
150 300
S S
E 125 E 250
S T=25TC S
S 100 y I 200
S | S
lout=5mA
5 s E) 150 VDD=5V /
g g -
S 50 S 100 lour=BMA —
© ©
7] n
25 50
0 5 10 15 20 25 -40 0 40 80 120 160
Supply Voltage (V) Ambient Temperature (C)
Bop and Bgpvs T, BH\"S vs Ta
i " I I
Vpp=5V f=1kHz Vpp=5V f=1kHz
3.0 I 2.0
— Bor
= 25 =
— £ 35
2 20 ——— 2
2 @
ic Bre iC Bhys
2 15 Qo 10 ———
a 1.0 o]
= = 05
0.5
-40 0 40 80 120 160 -40 0 40 80 120 160
Ambient Temperature (C) Ambient Temperature (C)
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Terminal configuration and functions

3-Terminal SIP
UA Package
(Top View)
CYD2462
3-Terminal SOT-23 LH
Package
(Top View)
1] [2] [3]
2 :| ouT
GND |: 3
1 :| VDD
L]

VDD GND OUT

Terminal Type Description

Name UA LH
VDD 1 1 Power 2.5 to 24V power supply
GND 2 3 Ground Ground terminal
ouT 3 2 Output Output terminal
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Dimensions (in mm)

3-Termial UA (SIP3) Package
410 40
¢ 3.90 lH—H
jae (L0 T o I
A

T <z — 20 -

2.30
34
2.90

1.mi —>| l«— 4
MAX
L] -
—> |
0.56 16.2
0.35 155
UL | Y
130
124 — | (—
2.57
2.50 0.51

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 normal
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3-Termial LH (SOT-23) Package

- -
: -
0.8
1.120.1 ' i
AT -
0.3
01| [0-0.1
[——|
1.45
2.90+0.1
0.400.1
28002 16001
0.95:0.1 _" .
| 0.10+0.05
«—>
1.90+0.1

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 normal
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