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Linear Hall Effect Sensor ICs

CYL3503 Linear Hall Effect Sensor IC

CYL3503 linear Hall-effect integrated circuit includes a voltage regulator, Hall-voltage generator,
linear amplifier, and emitter-follower output stage. The output of the ICs changes linearly with the
magnetic flux density of the input.

FEATURES
e Small Size TYPICAL APPLICATION
e High Accuracy e Motion Detector
e High Sensitivity e Gear Tooth Sensors
e Excellent Reliability e Proximity Detector
e High Linearity e  Current Detecting Sensor

e Velocity Detecting of Motor Bicycle

ABSOLUTE MAXIMUM RATINGS FUNCTIONAL BLOCK DIAGRAM

Parameter Symbol | Value Unit O REG ‘
1,V
Supply Voltage Vee 2.7-8.0 Y °°
. 3, Vour
Operating Temperature Range Ta -20~+85 °C —>> 0O
Storage Temperature Range Ts -65~+150 °C
O 2,GND

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vcc=5.0V)

Output upper Limit | Output Lower
Voltage Limit Voltage
V1(V)B2200mT V (V)Bs-200mT

Min | Typ | Max | Min | Typ | Max | Min | Typ | Max | Min | Typ | Max | Min | Typ | Max

Supply current Quiescent Output | Sensitivity
TYPE Icc (mA) Voltage Vo(V) S (mV/mT)

CYL3503 - 9.0 | 140 | 225|250 |275|75 |- 25.0 | 420 | 425 | 430 | 0.75 | 1.00 | 1.20

Package Outline Drawing (Unit: mm)

e TO-92UA Package and Position of Sensitive Area
e TO-92T Package and Position of Sensitive Area
e TO-92U Package and Position of Sensitive Area
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Pin Notes: (TO-92UA, TO-92T, TO-92U Package)
1. Power Supply

2. Ground
3. Output
1.5:+0.10
L h06t01 | 0.8~ L2031 034 | | Active Ares Depih

T H
= H

[3.1+0.10]

CAUTIONS

® It is possible that
outside mechanical stress

E | Branded Surface affects the operating point
e ] and the release point of
'E N Hall=effect circuits,
2 . I | | therefore, mechanical
1?: afl aft = 1 2 3 stress should be lessened
Li i ||] '3?|:| | as far as possible in the
284 TO-92UA process of assembly;
" 1 — Package and position of sensitive point # Pay attention to the
45&\“ 1 J/? soldering temperature at
the leads , keep it lower
PIN NOTES 1. Power Supply in a short time to
2. G d 3. Output guarantee good soldering
quality .
Connection
— O Power supply
1
——O
CYL3503 GND
2
— 0 Signal Output
3
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Characteristic Curves
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Principles

The quiescent output voltage (B=0mT) is nominally one-half the supply voltage. When a south
magnetic pole presented to the branded face of the Hall-effect IC, it will drive the output higher

than the quiescent voltage. A north magnetic pole will drive the output below the quiescent output

voltage. In operation, instantaneous and proportional output voltage levels are dependent on

magnetic flux density at the most sensitive area of the device. Greatest sensitivity is obtained with

a supply voltage of 6V, but at the cost of increased supply current and a slight loss of output
symmetry. The IC’ output is usually capacitively coupled to an amplifier that boosts the output

above the millivolt level.
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Applications

NOTCH SENSOR GEAR TOOTH SENSOR CURRENT MONITOR

Note:

Mechanical stress should be lessened as far as possible in the process of assembly.

The soldering temperature at the leads should be less than 260°C with 5 seconds. If N pole is
approaching Hall-effect ICs from the back side of the package, output voltage will increase, S pole
is approaching ICs from the back side, output voltage will reduce; and if from the branded side of
the package, the output situation is just to the contrary.

Markt Schwabener Str. 8 Tel: +49 (0)8121-2574100
D-85464 Finsing Fax: +49 (0)8121-2574101 -4-
Germany Email: info@chenyang.de

http://www.chenyang.de



A
it
H..mmr\/‘\i‘ W\M@Hm

ChenVang

Technoloaies GmbH & Co KG

CYL49E Linear Hall Effect Sensor IC

CYLA49E linear Hall-effect integrated circuit based on Hall-effect principle,
includes a voltage regulator, Hall-voltage generator, linear amplifier, and
emitter-follower output stage. The output of the ICs changes linearly with

the magnetic flux density of the input.

FEATURES TYPICAL APPLICATION FUNCTIONAL BLOCK DIAGRAM
e Small Size e Motion Detector
e High Accuracy e Gear Tooth Sensors O REG
e High Sensitivity e  Proximity Detector 1Vee ‘
e Excellent e Speed Regulator for Sports rm ~ 3.Vour
Reliability Appliance »
e Low Power e  Current Detecting Sensor
O 2,GND
ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Value Unit
Supply Voltage Vce 2.7-9.0 \Y,
Operating Temperature Range Ta -40 ~ 85 °C
Storage Temperature Range Ts -50 ~150 °C
ELECTRICAL & MAGNETIC CHARACTERISTICS (Ta=25°C, Vcc=5.0V)
Supply Output upper Output Lower Limit Quiescent Sensitivity Operating Outout
current Limit Voltage Voltage Output Voltage | S Temperature Func[:ion
Icc(mA) Vr (V) B290mT VL (V) Bs<-90mT Vo(V) B=0mT | (mV/mT) Range (°C)
<8mA 24.20 <1 2.510.1 14~18 -40~+85 Linear
Connection
——— o Power supply
1
CYL49E —02 GND
. .
Signal Output
3
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Characteristic Curves
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Principles

The quiescent output voltage (B=0mT) is nominally one-half the supply voltage. When a south magnetic pole
presented to the branded face of the Hall-effect IC, it will drive the output higher than the quiescent voltage.
A north magnetic pole will drive the output below the quiescent output voltage. In operation, instantaneous
and proportional output voltage levels are dependent on magnetic flux density at the most sensitive area of
the device. Improve the supply voltage can increase its sensitivity.
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Package (Unit: mm)

PIN NOTES

||, Active Area Dhepth

Hranded Surisce

TO-92UA
Package and position of sensitive point

1.
2.

Power Supply
Ground 3. Output

CAUTIONS

# It is possible that
outside mechanical stress
affects the operating point
and the release point of
Hall-effect
therefore, mechanical
stress should be lessened
as far as possible in the
process of assembly;

# Pay attention to the

circuits,

soldering temperature at
the leads , keep it lower
in a short time to

guarantee good soldering

qualiry .

Mechanical Stress Should be lessened as far as possible in the process of assembly
The soldering temperature at the leads should be less than 260°C with 5 seconds.

1.5+0.10
406£0.1 | 0.8 7
=
-+
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rf;._.
B ' |08
& __|l.038
o i
= no
1| 2] 3] 1
Li L) |f|l,'3?|'|
| 2.54"
4555, /
Note:
¢
L 4
*

If N pole is approaching hall-effect ICs from the back side of the package, output voltage will increase, S
pole is approaching ICs from the back side, output voltage will reduce; and if from the branded side of
the package, the output situation is just to the contrary.
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CYL49F Linear Hall Effect Sensor IC

General Description

The CYL49F is a small, versatile linear Hall-effect device that is operated by

the magnetic field from a permanent magnet or an electromagnet. The
output voltage is set by the supply voltage and varies in proportion to the
strength of the magnetic field. The integrated circuitry features low noise

output, which makes it unnecessary to use external filtering. It also includes
precision resistors to provide increased temperature stability and accuracy.
The operating temperature range of this linear Hall sensor is -40°C t0105°C,
appropriate for commercial, consumer and industrial applications.

Features

e Miniature Construction

o Power Consumption of 3mA at Vcc=5V for Energy Efficiency
¢ Single Current Sourcing Output

e Linear Output for Circuit Design Flexibility
¢ Low Noise Output Virtually Eliminates the Need for Filtering

e A Stable and Accurate Output

e Temperature Range of -40°C to 105°C

¢ Responds to Either Positive or Negative Magnetic Field
¢ The Maximum Instantaneous Supply Voltage up to 50V
e High ESD Rating: Human Body Model: 6000V, Machine Model: 600V

Typical applications

e Current Sensing

e Motor Control

e Position Sensing

¢ Magnetic Code Reading
e Ferrous Metal Detector
e Vibration Sensing

¢ Liquid Level Sensing

¢ Weight Sensing

e Pole Detection

Functional Block Diagram

HALL
Sensor

»|  Amplifier

-

B51A
I/ Typ.

VCC

ouT

GND

Markt Schwabener Str. 8
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ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Value Unit
Supply Voltage Vce 2.7-10 \%
Operating Temperature Range Ta -40 ~ 125 °C
Storage Temperature Range Ts -50 ~ 150 °C
ESD (Human Body Model) 6000 \Y,
ESD (Machine Model) 600 \Y,

Note: Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage

to the device. These are stress ratings only. Functional operation of the device at these or any other

conditions beyond those indicated under "Recommended Operating Conditions" is not implied. Exposure to

"Absolute Maximum Ratings" for extended periods may affect device reliability.

Recommended Operating Conditions

Supply Voltage

VCC:

Operating Temperature Range T

3~8V
-40~105°C

Electrical & Magnetic Characteristics (Ta=25°C, Vcc=5.0V)

Parameter Symbol Conditions Min Typ Max Unit
Supply Current Icc 2 3 4 mA
Quiescent Output Voltage Vo @ B=0GS 2.25 2.5 2.75 \%
Output Voltage Sensitivity S B=0to 1.7 2.0 2.4 mV/GS
+600GS ' ' '
1.0to 0.8to
Output Voltage Span VOS (VCC-1.0) (VCC-0.8) \%
Output Resistor Ro 60 120 Q
Magnetic Field Range B +500 +800 GS
Linearity of Span 0.7 %
. BW=10Hz

Output Noise to 10kHz 90 1\Y

Markt Schwabener Str. 8 Tel: +49 (0)8121-2574100 9

D-85464 Finsing
Germany
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Email: info@chenyang.de
http://www.chenyang.de




? ‘ ChenVang

Technoloaies GmbH & Co KG

Connection

——— o Power supply
1
CYL49F —02 GND
—° Signal Output
3
Package TO-92S (unit :mm)
3.900/4.100 1350/1650
1.850/2.150 - 0.750/TYP
1
] 14746 |
™
! 1] o P | 1.420/1.620
2 RENLEEY
~ ] |
0.440/TYP 1600/TYP
[‘] [‘] [‘] v ]
\ \ \ .4.000/15.000
OG%/TYP\‘ ‘ ‘
r o2 3 *f* .
0.380/TYP Pin Arrangement:
. L vee
1.270/TYP
2. 2.GND
3. 3. OUTPUT
Markt Schwabener Str. 8 Tel: +49 (0)8121-2574100
D-85464 Finsing Fax: +49 (0)8121-2574101 -10-
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Transfer Characteristics (VCC=5V)

When there is no outside magnetic field (B=0GS), the
quiescent output voltage is one-half of the supply voltage in
general. If a south magnetic pole approaches to the front
face (the side with marking ID) of the Hall Effect sensor, the
circuit will drive the output voltage higher. Contrary, a north
magnetic pole will drive the output voltage lower. The
variations of voltage level up or down are symmetrical.
Greatest magnetic sensitivity is obtained with a supply
voltage of 6V, but at the cost of increased supply current
and a slight loss of output symmetry. So, it is not

N Typical
ypica
A -~ Output
e Yoltage
40V
25V
10V
T T T - B (Gauss)

-1000

-500

0

500

1000

recommended to work in such condition unless the output voltage magnitude is a main issue. The output
signal can be capacitively coupled to an amplifier for boosting further if the changing frequency of the

magnetic field is high.

l_\lote:

e Mechanical Stress Should be lessened as far as possible in the process of assembly
e The soldering temperature at the leads should be less than 260°C with 5 seconds.
e If N pole is approaching hall-effect ICs from the back side of the package, output voltage will increase, S

pole is approaching ICs from the back side, output voltage will reduce; and if from the branded side of

the package, the output situation is just to the contrary.
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CYLF50 Linear Hall Effect Sensor IC

The CYLF50 Hall-effect sensors accurately track extremely small changes in magnetic flux density-changes
generally too small to operate Hall-effect switches.

As motion detectors, gear tooth sensors, and proximity detectors, they are magnetically driven mirrors of
mechanical events. As sensitive monitors of electromagnets, they can effectively measure a system’s
performance with negligible system loading while providing isolation from contaminated and electrically noisy
environments.

Each Hall-effect integrated circuit includes a Hall sensing element, linear amplifier, and emitter-follower
output stage. Problems associated with handling tiny analog signals are minimized by having the Hall cell
and amplifier on a single chip.

Features
Very high sensitive 2.7V to 7V power supply
Flat response to 23 kHz Package : SIP-3L
Lower low-noise output

Block Diagram

@ Vcc

REG.

\—® OUTPUT
Typical: >
300uA \Y

—@ GROUND

Figure.l
Recommended Operating Conditions
. Values .
Parameter Symbol Conditions Min Typ. M. Unit
Supply Voltage Vop - 2.7 7.0 \%
Operating Temperature Range Ta - -20 85 °C
Markt Schwabener Str. 8 Tel: +49 (0)8121-2574100
D-85464 Finsing Fax: +49 (0)8121-2574101 -12-
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Absolute Maximum Ratings

Soldering Condition

Pin Connection

Figure 2

. Values .
Parameter Symbol | Conditions - Unit
Min. Typ. Max.
Operating Temperature Top - -20 85 °C
Storage Temperature Tst - -55 165 °C
DC Supply Voltage Vop - 2.7 7 \%
Supply Current Ibp - 10 mA
Magnetic Flux Density B - Unlimited G
Junction temperature T, 160 °C
Lead Temperature 10sec 260 °C
Electrical Characteristics Vpp=5.0V, To=25°C (unless otherwise specified)
- Values .
Parameter Symbol Conditions Min Typ. Max. Unit
Average Supply Current(no load) Ipp - 6.0 10 mA
Quiescent Output Voltage Vour B=0G 2.35 2.50 2.65 \%
Sensitivity AVour B=0 G to +900G 1.00 1.20 1.40 mV/G
Linearity (% of Span) <0.7 %
Vout
44 }4, 255 + 5 °C 4.0 Voltage TYPICAL
OUTPUT
10+ 1 sec VOLTAGE
a (o}
E 150+ 10°C
— 90 £ 30 sec
=
o]
o]
o
—» 2-5°C /sec
1.0 Voltage
T (Gauss)
SECOND
-1000 -500 0 500 1000

Figure 3 Transfer Characteristics (Vpp=5.0V)

[Top View]

] 3. Output
| 2.Gnd

] 1.vdd

Figure 4
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Pin Descriptions

Name I/0 Pin No. Description
vdd P 1 Positive power supply
Gnd G 2 Ground

Output (0] 3 Driver output

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

Marking Information

[Top View]

F50
HiNINge

L = Mass Production Version
L = Half month (ex:A,B ~ X)

= Year (ex:2008—w 8)

Figure 5
Order Information
Part Number Operating Temperature Package MOQ
CYLF50 -20 °C to +85°C SIP-3L 1000ea

Markt Schwabener Str. 8
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Package Dimension (Unit: mm)
SIP-3L (Pb Free)
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Linear Hall Effect Sensors (Elements)

CYSJ106C and CYSJ166A GaAs HALL-EFFECT ELEMENTS

CYSJ106C and CYSJ166A series Hall-effect element is an ion-implanted magnetic field sensor
made of mono-crystal gallium arsenide (GaAs) semiconductor material group IlI-V using ion-
implanted technology. It can convert a magnetic flux density signal linearly into voltage output.

FEATURES TYPICAL APPLICATION BLOCK DIAGRAM
e High Linearity e Magnetic Field Measurement oVor le
e Superior Temperature e DC Brushless Motor 1(+)
Stability . E””e”t ferlsgr o 2(%)
on-contact Switc o
e Miniature Package * " H
. _ e Position Control vV
* Wide measuring range 0-3T e Detection Of Revolution "
3(F) — NP 4(F)
ABSOLUTE MAXIMUM RATING
Parameter Symbol Value Unit
CYSJ106C CYSJ166A
Max. Input Current/Voltage Ic/Vc 13mA/ 10V -112v mA/V
Max. Input Power Pp 150 150 mw
Operating temperature range Ta -40~125 -40~125 °C
Storage temperature range Ts -55~150 -55~150 °C
ELECTRICAL CHARACTERISTICS (T,=25°C)
. Value :
Parameter Symbol Test conditions CVSJ106C CVSJL66A Unit
Hall output voltage A\ B=100mT, [c:=8mA/V =6V 110~150 156~204 mV
Offset voltage Vos(Vu) V=6V, B=0mT +11 +8 mV
Input resistance Rin B=0mT, Ic=0.1mA 650~850 1000~1500 Q
Output resistance Rout B=0mT, Ic=0.1mA 650~850 1800~3000 Q
Temperature
coefficient of aVy Ic=bmA , B=100mT -0.06 -0.06 %/°C
Hall output voltage
Temperature
coefficient of aRin Ic=0.1mA , B=0mT onfo
input and output oRout (Ta=25°C ~ 125°C) 03 03 Wl°C
resistance
Linearity AKy Ic=5mA B=0.1/0.5T 2 2 %
Markt Schwabener Str. 8 Tel: +49 (0)8121-2574100 16
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Notes:
Vu(Ty) T,-T; Rin(T1) T,-T
AKyy = K(B1)-K(B2) 500 Ky, _Vu
[K(B1)+K(B3)] IcB
T,=25°C, T,=125°C, B,=0.5T, B,=0.1T

Package Outline Drawing (Unit: mm)

1.5+0.1
0.3 0g 0.3
083
1 -l 4 1
———* ——lo-o1
B i |1 1 1| Sensing
ou| — nlE] Area 0]
ol o R IS
Hl H o
51 ~ Ha HE—
, e
2 3
0.1
L
o
O ""rﬁ
|, Pin Definition
= Input | 1(x) | 3(F)
&5
S| & 51_],..— Output | 2(4) 4(F)
==
Markt Schwabener Str. 8 Tel: +49 (0)8121-2574100
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Characteristic Curves

CYSJ106C: Allowable Package Power Dissipation
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@ 600 " Ve =6 [y] -
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= > 300 —
5 o = /
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ESU i] 50 100 180 DU 100 200 300
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VT Vi-Ve Virle
120 ; 120 :
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Vos (Vu)-T Vg (Vu)-Vg, Vg (Vu)-Ig
8 15 T
7 — | const
5 B = —\ const
E ] — I const S p—e=0mn
5 2 Ta=25[0]
= . —W¢ const p
£ I =10[mA] £ Ve /
§ 3 Ve =6 [[V]'I']_ = 5 e —
B =0[m ﬁ a-"l' e
% = | I 5 /""S’#
= [ — /'/ .---"""_F—
1 Yo F'___,_.--"'
0 [i]
50 0 50 100 150 0 2 4 (] 8 10
Ambient Temperature|’ C) le [MA] Input Current
Vi [V] Input Violtage
BE\-'I\:hgnelir_J Flux Density Rin=750[21.Vos=1.0 (mV] [lc=5 [mAl]
[mT]=10 [=] In This Example : Rip=750 1[G, Vag=1.0[mV], [lz=5[mA]]
CYSJ166A: Allowable Package Power Dissipation
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% 160
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o120
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'E‘_ a0 o
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= 40 .
0
0 20 40 G0 80 100 120 140
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1800 800
—I¢ const
1600 = 700H
= 1400 ,-—// E —V¢ const
=3 = 600Q
&£ 1200 3 lg =5 [MA] |C/
= g 500 v =5 [v]
& 1000 S Ta =25[C] A
2 s00 > 400 —
3 z 300 /
T 600 g
£ 400 2 200
200 100
0 0
-50 0 50 100 150 0 100 200 300
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V- T Vi-VeVirle
140 160 I
T — Il const y
% 120 e % — V¢ const A
T — e 5 120 H
= 100 \ % B =50 [mT] le //
& [— g 100 —T, =25[C] /f
= 80 E : // Ve
= Ve -V L
g o lc const E 60 A/
i e Iy =5 [MA] =
5% o — Veconst | Vo = 5[[\1]]_ £ 4 /
B =50 [mT
20 > © 20 /
0 0
=ta(] (0] 50 100 150 0 2 4 6 8 10
Ambient Temperature.Ta [C] Input Current:lg [mA]
Input Voltage:Ve [V]
Vos(vu)-T‘ Vos(vu)'VC, Vos(vu)-lc
8 10 ;
7 —lc const e const
= 6 —\ const H = B —Ve const
£ E T
0 5 @ B =0[mT]
L le =5 [mA] = 6T, =5[]
5 4 Ve =6 [v] | g
£ B =0[mT] 2
2 3 g 4
5 Vg o le
& ]
& 2 (o} 2 ‘/
! . // Ve
0
-50 0 50 100 150 00 2 4 5] 8 10
Ambient Temperature:T5 [C] Input Current:lg [mA]
Input Voltage:V¢ [V]
Connection
Constant Voltage
source
Differential Amplifier
Circuit 1
2 1
CYSJ106C + 1
CYSJ166A -
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o Constant Voltage

source (+)
Circuit 2
2 1
CYSJ106C + |
CYSJ166A 4 -
Constant Voltage 4) — —
source (-)

Application Notes

The Hall voltage V4 can be positive and negative. But if one connects the sensor as follows (circuit 1):

Pin 1:
Pin 3:
Pin 2:
Pin 4:

positive input voltage V+, for instance +5VDC.
GND

OUTPUT

GND

One can only measure the positive voltage at the pin 2. This means that the output voltage at zero magnetic
field is not zero. This voltage is called as offset voltage. The output voltage in this case is not equal to the
Hall voltage. The output voltage is equal to the sum of offset voltage and Hall voltage.

The offset voltage will be zero if you connect double power supplies V+ and V- to the sensor (circuit 2):

Pin 1:
Pin 3:
Pin 2:
Pin 4:

positive input voltage V+, for instance +5VDC.
negative input voltage V-, for instance -5vVDC
OUTPUT

GND

In this case the output voltage is equal to the Hall Voltage.
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CYSJ362A GaAs HALL-EFFECT ELEMENTS

CYSJ362A series Hall-effect element is a ion-implanted magnetic field sensor made of mono-
crystal gallium arsenide (GaAs) semiconductor material group IlI-V using ion-implanted technology.
It can convert a magnetic flux density signal linearly into voltage output.

FEATURES TYPICAL APPLICATION BLOCK DIAGRAM
e High Linearity e Magnetic Field Measurement Ve |
y VG Ic
e  Superior Temperature ¢ DC Brushless Motor 1(+)
Stability e Current Sensor .
. ‘ e Non-contact Switch n 2(+)
* Miniature Package e Position Control G ‘
* Replacements of THS119,  , petection of Revolution ”
KSY14 and KSY44 etc. HF)+ GND 4F)
ABSOLUTE MAXIMUM RATING
Parameter Symbol Value Unit
Max. Input Voltage Ve 12v mA/NV
Max. Input Power Po 150 mw
Operating temperature range Ta -40~125 °C
Storage temperature range Ts -55~150 °C
MTBF (Mean Time Before Failure) >100k hour
ELECTRICAL CHARACTERISTICS (Ta=25°C)
Parameter Symbol Test conditions Value Unit
Hall output voltage Vy B=100mT, V=6V 156~204 mV
Offset voltage Vos(Vu) IVc=6V, B=0 +8 mV
Input resistance Rin B=0mT, 1c=0.1mA 1000~1500 Q
Output resistance Rout B=0mT, Ic=0.1mA 1800~3000 Q
Temperature coefficient of lc=1mA , B=100mT i oo
Hall output voltage aVi (Ta=25°C ~ 125°C) 0.06 %/°C
Temperature coefficient of _ Ic=0.1mA , B=0mT oo
input resistance aRin (Ta=25°C ~ 125°C) 03 Hl°C
Linearity AKy lc=1mA B=0.1/0.5T 2 %
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Notes: Vy=VHM-Vgs(V,) (VHM: meter indication)

vy, = 1 Vu(2)=Vu(M) 160, R = 1 Rin(2)-Rin(T) 100
Vi (Ty) T =Ty Rin(T1) T,-T
[K(B1)+K(B;)] IcB
T,=25°C, T,=125°C, B,=0.5T, B,=0.1T

Package Outline Drawing (Unit: mm)

L27+0.1, L 0950,
center
@ 2 0.53
i ] i i
— / t__ Marking
H T5] 3 a7 Ly =
HEi ®0.3 o &
od| —
Yy r L-._
—[Jéj' 057, |1, 038
;,: \ 0.2
[+4]
g =
0.4 _ 0.3
I
i~ i
L 1 lil2 {13 {_4 i
1.001.0l1.0 Pin Definition
R 1o
]‘ E nput | 1(£) | 3(F)
'—Lﬂ%—' Output | 2(£) | 4(F)
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Characteristic Curves

Allowable Package Power Dissipation
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=50 0 50 100 150 0 100 200 300
Ambient Temperature:Tg [C] Magnetic Flux Density:B [mT]
VT V-V Vle
140 160 T
. — |g const |
= 120 = i
% — = — V¢ const //
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5 e : pid
= — lg const I =5 [mA] T 60
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Vos(VU) -T Vos(Vu)-Ve, Vog(Vu)-lg
8 10 |
7 = const o const
B - g

s 6 —\/c const ff = cconst
= E T
@ 5 o B =0[mT]
< lc =5 [mA] = 61, =25[0)
3 4 Ve =6 ] | &
jot B =0[mT] =
g 3 , E
E Ve ,8:‘ le
tC_)— B | 3(::) 2 f‘f

! : / VC

0

-50 0 50 100 150 00 2 4 6 8 10

Ambient Temperature:Tg [C] Input Current:lg [mA]
Input Voltage: Ve [V]
“Magnetic Flux Density In This Example : Rjn=1270(Q) , Vgs=2.1(mV] , [Ve=6 (V1]
1[mT]=10[G]

Connection
Constant Voltage 0O
source
Differential Amplifier
Circuit 1
2 1
CYSJ362A + I
3 4 -
!
Constant Voltage
source (+)
Circuit 2
2 1
CYSJ362A + —

3 4 -
Constant Voltage J} — —
source (-)
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Application Notes

The Hall voltage V4 can be positive and negative. But if one connects the sensor as follows (circuit 1):

Pin 1:
Pin 3:
Pin 2:
Pin 4:

positive input voltage V+, for instance +5VDC.
GND

OUTPUT

GND

One can only measure the positive voltage at the pin 2. This means that the output voltage at zero magnetic
field is not zero. This voltage is called as offset voltage. The output voltage in this case is not equal to the
Hall voltage. The output voltage is equal to the sum of offset voltage and Hall voltage.

The offset voltage will be zero if you connect double power supplies V+ and V- to the sensor (circuit 2):

Pin 1:
Pin 3:
Pin 2:
Pin 4:

positive input voltage V+, for instance +5VDC.
negative input voltage V-, for instance -5vVDC
OUTPUT

GND

In this case the output voltage is equal to the Hall Voltage.
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CY-P15A Hall Effect Sensor

CY-P15A Hall Effect Sensor is outstanding for its Ultra-High sensitivity and its low temperature
coefficients. This sensor is made by using the technique of Molecular Beam Epitaxy (MBE), which
provides excellent uniformity and reproducibility.

Features:

Ultra-High Sensitivity (1000V/AT)

Low current requirement

Very low power consumption
Extended operating temperature range
Small linearity error of the Hall voltage
Plastic miniature package SOT-143 for
surface mounting

¢ Wide measuring range (0.1uT-2T)

Applications:

Magnetic field measurement
Low temperature applications
Current and power measurement
Control of brushless DC motors
Microswitches

Position sensors

1. Model

CY-P15A Hall Sensor is fabricated from AlGaAs/InGaAs/GaAs-2DEG (two-dimensional
electron gas) heterojunction semiconductor.

2. Absolute Maximum Ratings

Parameter Symbol Rating Unit
Control Voltage V. 6 \%
Control Current I 1.5 mA
Power Dissipation Po 9 mw
Operating Temperature Top -100 ~ +180 °C
Storage Temperature Ts -100 ~ +180 °C
Soldering Temperature” Teol 260 °C

*Soldering time: 10 seconds

Markt Schwabener Str. 8 Tel: +49 (0)8121-2574100
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3. Electrical Characteristics
Parameter Symbol | Test Condition MIN TYP | MAX | Unit
Output Hall Voltage Vy lc=1mA, B=100mT - 100 - mV
Residual Ratio** Vio/Vy | lc=1mA -10 - +10 %
Residual Ratio** Vio/Vu | 1c=0.5mA -4 - +4 %
Input Resistance Rin Ic=0.1mA, B=0 mT 3.9 4.4 kQ
Output Resistance Rourt Ic=0.1mA, B=0 mT 3.9 4 4.4 kQ
Temperature Coefficient | a lc=1mA, B=100mT
of Hall Voltage*? (T,=-100'C,T,=180°C) | -0.05 | -0.1 | -0.13 | %/ C
Temperature Coefficient | 8 Ic=1mA, B=0 mT \

. 3 o o - 03 04 %/ C
of Input Resistance* (T=-100 C,T,=180 C)
Linearity of Hall Ilc= 1mA,
: . 1% - 1 15 %
Voltage* B,=60mT,B,=500mT
* 1 Residual Ratio = /"B =0mT)

Vu(B =100mT)

.2 o 1 ><VH(T2)-VH(T1)Xloo

Vu(T1) T2-Ta
Y3 5= 1 XRIN(TZ)—RIN(Tl)Xloo

Rin(T 1) T2-Ta
. Ku(B2)-Ku(B1) 100 Ky, Yy

1 IB

E[KH (B)+Ky(By)]
Vo Offset Voltage
B: Magnetic Flux Density
T4, To: Ambient Temperature
Ku: Current Sensitivity

Markt Schwabener Str. 8
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4. Shape of the 2DEG Hall sensor Sensing

/ Area

Ohmic J -
contact A =
L
/V
Greek > Wie
Cross ' L, .
1 1
<>
L
W =70 pm, L =210 pm
5. Typical Characteristics
Hall Voltage vs.Magnetic Flux Density Hall Voltage vs.Magnetic Flux Density
Vce=6V Ic=1 mA
700 500
< < 450
2 600 2
E E 400
>I 500 >I 350
S & 300
> 400 =
£ £ 250
> 300 > 200
£ 200 g 150
100 100
50
0 0
0 100 200 300 400 500 0 100 200 300 400 500
Magnetic Flux Density B (mT) Magnetic Flux Density B (mT)
Hall VoItagée:vlstO?:clfol Current Hall Voltage vs.Control Voltage
— B=100 mT
160 e 160
g 140 %‘ 140
= 120 = 120
2 100 = 100
& &
= 80 = 80
o o
Z 60 Z 60
£ 4 T 40
20 20
0 0
0 02 04 06 08 1 12 14 16 0 1 2 3 4 5 6
Control Current Ic (mA) Control Voltage Vc (V)
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6. Outline drawings (unit: mm)

SOT 143 packaged Hall Sensor

— e | |[— G —

| 3 4

B P15A S
l 1 '
F
—_— —~———
D

! B l Magnetic Field

H ¢ | ‘LJ
T

— R | K =
Terminal Connection SOT 143 Package Dimensions
Terminal No. Polarity Min (mm) Max (mm)
1 [Input ) A 2.8 3.04
2 | Output ® B 1.2 1.39
3 Output (+) C 0.89 1.14
4 Input ) D 0.39 0.5
F 0.39 0.5
G 1.78 2.03
H 0.013 0.1
J 0.08 0.15
K 0.46 0.6
L 0.45 0.6
R 0.45 0.6
S 211 2.48
Markt Schwabener Str. 8 Tel: +49 (0)8121-2574100
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7. Connection

Constant Voltage ©

source
Differential Amplifier
Circuit 1
3 1
CY-P15A + —_—
4 2 -
!
Constant Voltage
source (+)
Circuit 2
3 1
CY-P15A + S
4 2 -
Constant Voltage (L J_
source (-)

8. Application Notes

The Hall voltage Vy can be positive and negative. But if one connects the sensor as follows (circuit 1):

Pin 1: positive input voltage V+, for instance +5VDC.
Pin 2: GND

Pin 3: OUTPUT

Pin 4: GND

One can only measure the positive voltage at the pin 3. This means that the output voltage at zero magnetic
field is not zero. This voltage is called as offset voltage. The output voltage in this case is not equal to the

Hall voltage. The output voltage is equal to the sum of offset voltage and Hall voltage.

The offset voltage will be zero if you connect double power supplies V+ and V- to the sensor (circuit 2):

Pin 1: positive input voltage V+, for instance +5VDC.
Pin 2: GND

Pin 3: OUTPUT

Pin 4: negative input voltage V-, for instance -5VDC

In this case the output voltage is equal to the Hall Voltage.
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CYTHS124 GaAs HALL-EFFECT

ELEMENTS

CYTHS124 Hall-effect element is a ion-implanted magnetic field sensor made of mono-crystal
gallium arsenide (GaAs) semiconductor material group IlI-V using ion-implanted technology. It can

convert a magnetic flux density signal linearly into voltage output.

HIGH STABILITY MOTOR CONTROL.

DIGITAL TACHOMETER.
CRANK SHAFT POSITION SENSOR.

. Excellent Temperature Characteristics.

« Wide Operating Temperature Range. (; —55~125°C)

«  Excellent Output Voltage Linearity.

»  High Internal Resistance. : Rq=100002 (Min.)

»  Low Residual Voltage Ratio. : Vo / V= 15% (Max.)

MAXIMUM RATINGS (Ta = 25°C)

1-
F-.a g
o

+0.15
1.1-0.05

_0.05:£0.05 || 08

-

1(+) —=3(=) (ONPUT)
2(=) —4(+) (QOUTPUT)

CHARACTERISTIC SYMBOL | RATING | UNIT
Control Voltage Vi 12 v
Power Dissipation Pn 150 mW
Operating Temperature Range Topr —55~125 °C
Storage Temperature Range Tsig —55~150 °C

ELECTRICAL CHARACTERISTICS {Ta = 25°C)

Unit weight: 0.013g

CHARACTERISTIC SYMBOL TEST CONDITION MIN.|TYP.|MAX.| UNIT
Internal Resistance (Input) Ry Ig=1mA 1000|1250| 1500 0
Residual Voltage Ratio VHO/VH | Ve=5V, B=0/B=01T — | = +5 %
Hall Voltage (Note 1) | Vg V=5V, B=0.1T 130| 150/ 170| mV
Temperature Coefficient Ip=5mA, B=0.1T .

(Note 2) | VHT T1=25°C, T2=125°C — | — |7008] ®/°C
Linearity (Note 3) | AEKg V=5V, B1=0.05T, B2=0.1T — | — 2 T
Specific Sensitivity (Note 4) | K* V=5V, B=0.1T — 30| — |X10-%/T
Internal Resistance (Output) | Rour |Ig=1mA 1800 2375| 3000 9]

Note 1 : VE=VgM—VHO (VM is meter indieation)

1 . VH(T2) -VH(TL .
Note 2 : Vpp= VH (T1) { T::;_Tl (ML) 100 (% /°C) Vo : Residual Voltage
. _ KH (B2) —KH (B1) __VH ) -

Note 3 : AKfg= 1721Kn (1) + K (82)) x100 (%), Kg= i B Kqg : Product Sensitivity

Note 4 : K*=VH/(RgXIcXB)=KH/Rq
Markt Schwabener Str. 8 Tel: +49 (0)8121-2574100
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Characteristic Curves
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Connection
Constant Voltage ©
source
Differential Amplifier
Circuit 1
2 1
CYTHS124 + ——
3 4 -
Constant Voltage
source (+)
Circuit 2
2 1
CYTHS124 + !
3 4 -
Constant Voltage J) — —
source (-)

Application Notes

The Hall voltage Vy can be positive and negative. But if one connects the sensor as follows (circuit 1):

Pin 1: positive input voltage V+, for instance +5VDC.
Pin 3: GND

Pin 2: OUTPUT

Pin 4: GND

One can only measure the positive voltage at the pin 2. This means that the output voltage at zero magnetic
field is not zero. This voltage is called as offset voltage. The output voltage in this case is not equal to the
Hall voltage. The output voltage is equal to the sum of offset voltage and Hall voltage.

The offset voltage will be zero if you connect double power supplies V+ and V- to the sensor (circuit 2):

Pin 1: positive input voltage V+, for instance +5VDC.
Pin 3: negative input voltage V-, for instance -5VDC
Pin 2: OUTPUT

Pin 4: GND

In this case the output voltage is equal to the Hall Voltage.
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InSb Hall Effect Elements (Analog Output)

CYSH12AF, CYTY108A and CYTY302B (InSb) HALL-EFFECT

ELEMENT

Hall-effect element CYSH12AF, CYTY108A and CYTY302B is made of compound semiconductor
material indium stibnite (InSb), which utilizes the Hall-effect principle. It can convert a magnetic flux
density signal linearly into voltage output. It is new generation of Hall Effect element CYTY101A.

FEATURES

TYPICAL APPLICATION
¢ Magnetic Field Measurement

TVi

QRL

H b———o

e High Magnetic Sensitivity e Current Sensor

e Low Offset Voltage e Detection of Speed VH

e Miniature Package e DC Brushless Motor

e Position Control
~— GND
1. Maximum Ratings (Ta=25°C)
Parameter Symbol Rating Unit
CYSH12AF | CYTY108A | CYTY302B

Maximum Input Current Imax 20 (at 25°C) mA
Maximum Power Dissipation Pmax 150 (at 25°C) mw
Operating Temperature Range Top —40~ +110 °C
Storage Temperature Range Tst —40~ +150 | —40~ +125 | —40~ +125 °C
2. Electrical Characteristics (Measured at 25°C)
CYSH12AF:
Parameter Symbol Measurement Conditions Min Max Unit
Output Hall Voltage VH Vin=1V, B=50mT 196 415 mV
Input Resistance Rin [=0.1mA 240 550 Q
Output Resistance Rout I=0.1mA 240 550 Q
Offset Voltage VO Vin=1V, B=0G —7 7 mv
Temp. Coeff. of VH a Ta=0~ +40°C AVG. - -1.8 % I°C
Temp. Coeff. of Rin, Rout p Ta=0~ +40°C AVG. - -138 % /°C
CYTY108A:
Parameter Symbol Measurement Conditions Min Max Unit
Output Hall Voltage VH Vin=1V, B=50mT 196 415 mV
Input Resistance Rin [=0.1mA 240 550 Q
Output Resistance Rout [=0.1mA 240 550 Q
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Offset Voltage VO Vin=1V, B=0G -7 +7 mV
Temp. Coeff. of VH a Ta=0~ +40°C AVG. - -1.8 % /°C
Temp. Coeff. of Rin, Rout p Ta=0~ +40°C AVG. - —-18 % /°C
Dielectric strength 100V DC 1.0 MQ
CYTY302B.
Parameter Symbol Measurement Conditions Min Max Unit
Output Hall Voltage VH Vin=1V, B=50mT 168 415 mV
Input Resistance Rin I=0.1mA 240 550 Q
Output Resistance Rout [=0.1mA 240 550 Q
Offset Voltage VO Vin=1V, B=0G -7 +7 mV
Temp. Coeff. of VH o Ta=0~ +40°C AVG. - -1.8 % /°C
Temp. Coeff. of Rin, Rout B Ta=0~ +40°C AVG. - -1.8 % /°C
Dielectric strength 100V DC 1.0 MO

VH = VHM — VO (VHM : The output voltage measured at 500G.)

3. Rank Classification and Mark on Output Hall Voltage

CYSH12AF:
Output Hall Voltage,VH (mV) Rank Mark Measurement Conditions
196 ~ 236 SSD
228-214 >SE Vin=1V, B=50mT
266 ~ 320 SSF (Constant Voltage)
310 ~ 370 SSG
360 ~ 415 SSH
CYTY108A:
Output Hall Voltage,VH (mV) Rank Measurement Conditions
196 ~ 236 D
228~ 214 E Vin=1V, B=50mT
266 ~ 320 F (Constant Voltage)
310 ~ 370 G*
360 ~ 415 H*
CYTY302B.
Output Hall Voltage,VH (mV) Rank Measurement Conditions
168 ~ 204 C
196 ~ 236 D
228 ~ 274 E Vin=1V, B=50mT
266 ~ 320 F (Constant Voltage)
310 ~ 370 G*
360 ~ 415 H*

* Sensors with rank G and H are custom made sensors

** As standard sensor we offer our customers rank F
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4. CHARACTERISTIC CURVES (only for references)

CYSH12AF:
Vi T VB
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CYTY108A:
VT VB
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CYTY302B:
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5. Method for Mounting
5-1. Soldering Conditions on PCB
1. No Rapid Heating and Cooling.
2. Recommended Preheating condition is at 130~150°C for 2~3minutes.
3. Recommended Reflowing condition is at 220~230°C for 10~15seconds.
5-2. Soldering Method and Temperature

ltems Methods Temperature
Reflow Soldering by Passing the Heated Zone Max 250°C in 20sec
Solder Iron Soldering by Soldering Iron Max 300°C in 3sec
Temp
(c)
250
Cooling in the
150 Air
30~60sec
3min
time
Reflow Method
6. Packaging
6-1. Taping

1. CYSH12AF, CYTY108A and CYTY302B should be packed that marked side is viewed

from cover tape andlong side is put parallel with tape running direction. Making use of
itafter 180° rotation has no problem because of its symmetric mode.

2. The vacant parts more than 40mm are located at front and end side of the reel.

Tape Running Direction

»

ood\,oo\\ooooo\\goo

Trailer Components rle Header »le L€ader
Vacant Contained

m -

1

Vacant Part
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6-2. Tape Specifications
1. Pull Strength(F) = 20~70g

Fe

COVER TAPE \4’;\165”180

D ) GHD ) VA GV VA ) G ) G Wy ) CARRIER
TAPE

2. Devices should not be flipped out of a pocket when tape is bent down by 15mm
curvature.

3. Devices should not be stuck to cover tape.

4. Devices should be kept below 40°C and below RH80% in the shade.

5. Tape has no joint.

6-3. Packing Unit
1. 3,000pcs of devices are packed in one reel.
2. Five reels are packed in one inner box.
3. Four inner boxes, 60,000pcs of devices, are packed in one outer box.
4. Dummy could be packed for safe dealing.

7. External Dimensions (Unit: mm)

Four leads of input and output terminals are designed in the diagonally symmetric mode and
are equal in dimensions. Regardless of 180°rotation of Hall sensor, CYSH12AF, CYTY108A
and CYTY302B can be used.
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CYSHI12AF:
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s | al |
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ey - ) Finning

1

LER— Input 1(£) 3(F)
Output | 2(%) 4(F)
CYTY108A:
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0.4 1.3 0.
0|3, e
[ =
12 | ﬂ
]
al = ' senienr 0~0. 1
] : center
e
—| ol =
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; £ | -
Ha | 45 :
0.1
| Wi 5
3T
ool — ﬁ ﬂ } Pin Definition
o2
=]
s:]l.— — Input 1(+) 3(F)
Cutput 20+ 4(F)
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- CYTY302B:
27401, 0.95-11
@ @
i d=1 sensor ¥ L LES_'E!'
S 003 | center rJrIf’ f},[‘ﬂalkmg
+H L0 4 o] o = L
L fin T
oo = 2] ¥~
- = = ) ~
iy \{_\ Sensing Level
i (:!Jl
*Ub‘j 087 | Il 038
|
[
I . 02
T = K 0.32
HAl 0.4 || o3 '
o L NS 1
Pin Definition
! 1 2 = |la | i
1. Q1.0 c —
QUG LLOL Input 10+ 3+
R 0 - 10
7‘ Output 2(+) 4(F)
] |
o el bl
Connection
Constant Voltage 0O
source
Differential Amplifier
Circuit 1
2 1
CYSH12AF/ CYTY108A/ + -
CYTY302B -
3 4
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Constant Voltage
source (+)
Circuit 2
2 1
CYSH12AF/ CYTY108A/ + S
CYTY302B -
3 4
Constant Voltage (g J_ —
source (-)

Application Notes

The Hall voltage Vy can be positive and negative. But if one connects the sensor as follows (circuitl):

Pin 1: positive input voltage V+, for instance +5VDC.
Pin 3: GND

Pin 2: OUTPUT

Pin 4: GND

One can only measure the positive voltage at the pin 2. This means that the output voltage at zero magnetic
field is not zero. This voltage is called as offset voltage. The output voltage in this case is not equal to the
Hall voltage. The output voltage is equal to the sum of offset voltage and Hall voltage.

The offset voltage will be zero if you connect double power supplies V+ and V- to the sensor (circuit 2):

Pin 1: positive input voltage V+, for instance +5VDC.
Pin 3: negative input voltage V-, for instance -5VDC
Pin 2: OUTPUT

Pin 4: GND

In this case the output voltage is equal to the Hall Voltage.
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8. External Dimensions of Carrier Tape (Unit: mm)
CYTY108A:

ot e = .I:?'.i L ol oeanm
IDETAL R 010 . = LT o=
I ¢y Pl ] Pl
o ~ L L1/ el w1 = Fe
=G :
b |@
H il
=
R I T T ?ﬁl
iK1 1| ElNALA] ba
| ﬂ
9. External Dimensions of Reel (Unit: mm)
CYTY108A:
S0=15
r
<> (I
i i 2 B
:: .
\ﬁjy > :
T
The above reel is made of plastic and is recyclable.
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10. RELIABILITY
10.1 TEST CONDITION

CONDITION

HIGH TEMP. STORAGE

Ta=110°C,t=1000HR

LOW TEMP. STORAGE

Ta=-40°C,t=1000HR

HIGH TEMP. OPERATION

Ta=100°C,lopr=6mA,t=1000HR

LOW TEMP. OPERATION

Ta=-20°C,lopr=6mA,t=1000HR

HIGH TEMP. HIGH UMIDITY
OPERATION

Ta=60°C, HR=90%,lopr=9mA,t=1000HR

HUMIDITY

Ta=60°C,HR=90%, t=1000HR

PCT

Ta=121°C,HR=100%, Pv=2atm, t=24HR

THERMAL SHOCK

T(L)=-55°C,T(H)=150°C, t=(L,H)=30min,M=30CYCLE

SOLDERING HEAT
RESISTANCE

solder temp=250+5°C, t=10sec,REFLOW

SOLDABILITY

solder temp=230+5°C, t=5sec,dip

TERMINAL STRENGTH

TENSION 300g/30sec

SURGE

V=500V, C=200pF, R=0Q (test method EIAJ EDX 8503)

10.2 CRITERION FOR JUDGING

After each reliability test, samples should be kept for at least 24 hrs at room temp. & humidity, and

then measured.

The change rates should be confined within the ranges as follows.

item OK SPEC NG/OK

ARin UNDER +20%

ARout UNDER +20% OK (SPEC SATISFYING)
AVH UNDER *20%

AVo/VH UNDER * 5%
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CYTY300B (InSb) HALL-EFFECT ELEMENT

Hall-effect element CYTY300B is made of compound semiconductor material indium stibnite
(InSb), which utilizes the Hall-effect principle. It can convert a magnetic flux density signal linearly

into voltage output.

V.
RL
FEATURES TYPICAL APPLICATION
H o
e High Magnetic Sensitivity e Magnetic Field Measurement Vv
e Low Offset Voltage e Current Sensor H
¢ Miniature Package e Detection of Speed o
e DC Brushless Motor 1
e Position Control V-
1. Maximum Ratings (Ta=25°C)
Parameter Symbol Rating Unit
Maximum Input Current Imax 20 (at 25°C) mA
Maximum Power Dissipation Pmax 150 (at 25°C) mw
Operating Temperature Range Top —-40~ +110 °C
Storage Temperature Range Tst —40~ +125 °C
2. Electrical Characteristics (Measured at 25°C)
Parameter Symbol Measurement Conditions Min Max Unit
Output Hall Voltage VH Vin=1V, B=50mT 196 320 mV
Input Resistance Rin I=0.1mA 240 550 Q
Output Resistance Rout I=0.1mA 240 550 Q
Offset Voltage VO Vin=1V, B=0G -7 +7 mVv
Temp. Coeff. of VH a Ta=0~ +40°C AVG. - -1.8 | %/°C
Temp. Coeff. of Rin, Rout B Ta=0~ +40°C AVG. - -18 | %/°C
Dielectric strength 100V DC 1.0 MQ
VH = VHM — VO (VHM : The output voltage measured at 500G.)
Markt Schwabener Str. 8 Tel: +49 (0)8121-2574100 47
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3. CHARACTERISTIC CURVES (only for references)

VT VB
2000 ; 800 :
\ =—|¢ const = | const
1750 H —
= \ —V¢ const E 500 1 —V¢ const -~
E 1500 \ : = /
= le - 5 [mA ) le = 5 [mAl e
= 1250 © Ve R [[‘-fl le
2 \ c T g T,=25[C]
g 1000 N i S 2 /, —
= o v
T 750 \\ = p - S
; o
& 500 5 /
8 Ve o] 100 //
250 p—— -
0 0
-50 0 50 100 150 1] 10 20 3 40 50
Ambient Temperature:Tg [C] Magnetic Flux Density: B [mT]
. . Rin-T
Vi V%;)OV” le 2000
= const e 1800 ‘\
= 10007 v, const / _. 1600
E E) \
= 800 — B =50[mT} ] < 1400 \
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g g \
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0 0
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4. External Dimensions (Unit: mm)

27+0.1 B
T
)
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5 20h certer +_"’f’
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] . Pin Definition
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5. Connection Constant Voltage
source
Differential Amplifier
Circuit 1 5 1
+
CYTY300B -
3 4
Constant Voltage
source (+)
Circuit 2 > 1
+
CYTY300B -1
3 4
Constant Voltage (L J— _—
source (-)

6. Application Notes

The Hall voltage Vy can be positive and negative. But if one connects the sensor as follows (circuit 1):

Pin 1: positive input voltage V+, for instance +5VDC.
Pin 3: GND

Pin 2: OUTPUT

Pin 4: GND

One can only measure the positive voltage at the pin 2. This means that the output voltage at zero magnetic
field is not zero. This voltage is called as offset voltage. The output voltage in this case is not equal to the
Hall voltage. The output voltage is equal to the sum of offset voltage and Hall voltage.

The offset voltage will be zero if you connect double power supplies V+ and V- to the sensor (circuit 2):

Pin 1: positive input voltage V+, for instance +5VDC.
Pin 3: negative input voltage V-, for instance -5VDC
Pin 2: OUTPUT

Pin 4: GND

In this case the output voltage is equal to the Hall Voltage.
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CYTY211, CYTY320, CYTY300B-CS (InSb) HALL-EFFECT
ELEMENTS

CYTY series Hall-effect elements are made of compound semiconductor material indium stibnite
(InSb), which utilizes the Hall Effect principle. It can convert a magnetic flux density signal linearly

into voltage output.

FEATURES

¢ High Magnetic Sensitivity
¢ Low Offset Voltage
e Miniature Package

TYPICAL APPLICATION
e Magnetic Field Measurement
e Current Sensor
e Detection of Speed
e DC Brushless Motor
¢ Position Control

Hall Output Voltage VH (mV)

ABSOLUTE MAXIMUM RATINGS Label Hall Output Voltage
Parameter Symbol Value Unit Q 45~60
20 R 55~75
In-put Current (Tx=40°C) mA i} i
CR)gﬁ&%tlng Temperature -40~110 o
E 225~275
Et;:gge Temperature -40~120 °C
F 270~320
G 315~370
ELECTRICAL CHARACTERISTICS (T»=25°C)
N Type and Value
Parameter Symbol Test Condition
CYTY211 CYTY320
v Constant voltage Min 45 195
Hall output voltage H driven, Vi=1V
(mV) B=50mT Max 75 370
— Min -7 -7
Vo B=0
Offset voltage -
9 (mv) Vi=1v Mo . -
| ‘ ist R(Q) B=0 Min 240 240
nput resistance i .
P i=0.1mA Max 550 550
OutbUt resist Ro(Q B=0 Min 240 240
utput resistance o .
P ©) i=0.1mA Max 550 550
Output voltage —
temperature ch\iH B.__ S0mT
coefficient (%/°C) li=5mA
Input, Output Max -2 -2
resistance aRi B=0
temperature (%/°C) 1i=0.1mA
coefficient
Isolation resistance (MQ) 100v DC >1.0 >1.0

Note: 1.

The Hall output voltage V, =the effective voltage-V,
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2. The types are different according to the Hall output voltage Vy (mV)

Package Outline Drawing (Unit: mm)

FUNCTIONAL BLOCK DIAGRAM

1.5%0.1

For CYTY320
s g
< « - Vi(1)
i =—]
f R
3.83+02 | 2)
N
H ——
~J| ¥ Vi
°(4)

CYTY320 (SOT-143-1)

1, 3: Input; 2, 4: Output

— GND (3)

FUNCTIONAL BLOCK DIAGRAM

ER

29+0.2
0.7 ,1.55+0.01 , 0.7
i

0.3

For CYTY211

0.8

11792

3 o
AT
<l

10°

CYTY211 (SOT-143)

4: Input; 1, 3:

Output

°(3)

L 6ND @)
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CHARACTERISTIC CURVES

VH NTA ( CYTY320)

VH(mV)
220
7
210 Vi=1V ~
B=50mT
200
190

50 -25 0 25 50 75 100

Vi ~V;, I (CYTY320)

VH (mV)

220

B=50mT —

210 / P

Vi

anysd

Vel

o 0 05 1.0 15 20 25 Vi(V)
Ta °C) 0 5 10 15 20 25 I (mA)
Vu~B (CYTY211) Vi~B (CYTY320)
VH(mV) VH(mV)
fmmm—
V=1V 4
450 450 T,=25°C ~
300 300 I/
fem—
1 V=1v
150 7 V] /
// 150 /
0 0
0 100 200 300 400 500 B(mT) 0 100 200 300 400 500 B(mT)
Markt Schwabener Str. 8 Tel: +49 (0)8121-2574100
D-85464 Finsing Fax: +49 (0)8121-2574101
Germany Email: info@chenyang.de

http://www.chenyang.de




]
ChenYang
ummmrv\{ ‘J\/ﬂ\wmm

Technoloaies GmbH & Co KG

Unipolar Hall Effect Switch ICs

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

*e 6 G000

ABSOLUTE MAXIMUM RATINGS

TYPICAL APPLICATION
#Non-contact Switch

. .. pinl, Vcc
@YAutomotive Ignition
#Brake ICs
@#Position control REG

@®Revolution detection
@Automobile Electronics
#Brushless Motor

ala®

b

FUNCTIONAL BLOCK DIAGRAM

pin3, Vour

Magnetic-Electrical
Transfer Characteristics

L pin2, GND

Parameter Symbol Value Unit
Vour
Supply Voltage Vce 30 Vv '
Quiescent Output ——T
Voltage Vo 30 v Vo
Output Current lo 50 mA Br l
) ererrreniiiiaiins »]
Operating Temperature T, .40 ~ +150 oC I
Range
—
Storage Temperature T .55 ~ 1150 oC Voo —
Range .
0 Brp Bop 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 \Y
Output Leakage _
Current V0=24V, B<Bgp lon - <1.0 | 10 HA
Supply Current Vcc=24V, Vo open-collector output Icc - 5.0 - mA
Output Rise time tr - 0.2 2.0 S
Vce=12V, R =820Q C, =20pF
Output Fall time tf - 0.18 2.0 S
Markt Schwabener Str. 8 Tel: +49 (0)8121-2574100 54
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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 45 7.0
Point (Bre) I F Operating Temperature Range 2.0 45 75
Hysteresis Tp=25°C - 3.0 -
(Bn) Full Operating Temperature Range - 3.0 -

Package Outline Drawing (Unit: mm)
5
4.140.1_ =

R P S

1.58£0. 1

0.76+0. 05

I L 76°+1 = Lo
| |
‘ 1 3°+1 % /\;Lﬁ°+1 S [0 T T |
3-0.44  _|I|_|| X/o N
i | | - \/ o
A/ | <
3-0. 44 ‘ H 0.05 _,_ ., 0.05 0.1 (max)
| <
|
! |
4
| |
|
L J‘r il ! i
| | 10: 1
127 4= 1. 27 0. 38
Pin Notes:1. Power Supply, 2. Ground, 3. Output
Markt Schwabener Str. 8 Tel: +49 (0)8121-2574100
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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 Vcc
1
1kQ ~ 10kQ
CYD443H o Vout
3
O GND
2

Cautions:

1) It is 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.

Markt Schwabener Str. 8 Tel: +49 (0)8121-2574100
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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
Small size
High Sensitivity
Quick Response
Good Temperature
Performance
High Accuracy
Excellent Reliability

AR X X X 2

TYPICAL APPLICATION
#N\on-contact Switch
@Automotive Ignition
&#Brake ICs

@Position control
@Revolution detection
&sSafe alarm device
#Textile control system

ABSOLUTE MAXIMUM RATINGS

FUNCTIONAL BLOCK DIAGRAM
1, Vcc

REG

% _D_ A’ﬁi Vour

12 6ND

Parameter Symbol Value Unit Magnetic-Electrical
Transfer Characteristics
Supply Voltage Vcce 28 \%
i V
Quiescent Output Vo 28 Vv our
Voltage —
Output Current lo 25 mA Von DI
Operating T t B l
perating 1emperature Ta -40 ~+85 °C € >
Range T
Storage Temperature T .65 ~+150 oC —
Range Vor
0 Brp Bop B'
ELECTRICAL CHARACTERISTICS
" Value .
Parameter Test Condition Symbol . Unit
Min Typ Max
Supply Voltage Vce=4.5V ~24V Vee 4.5 - 24 \%
Output Low Voltage Vce=4.5v, Vo=24V lo=20mA, B=Bgp VoL - 175 400 mV
Output Leakage _
Current V0=24V, B<Bge lon - | <10 | 10 | pA
Supply Current Vcc=24V, Vo open-collector output Icc - 3.0 9.0 mA
Output Rise time Vee=12V, R =820Q C =20pF tr - 0.2 2.0 S
Markt Schwabener Str. 8 Tel: +49 (0)8121-2574100
D-85464 Finsing Fax: +49 (0)8121-2574101 -S7-
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Output Fall time - 0.18 2.0 uS
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 (BRP) -
Full Operating Temperature Range 1.0 4.5 145
Hysteresis Ta=25°C 2.0 5.5 8.0
(Br) 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 Brp 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
4.06%0.1 0.8 2.03 {0.34 | | Active Area Depth
T
= | s
s : |
+i R P o § e | —
- ! ; |
s ‘ |
E.l ; % ’ 0.43 Branded Surface
[Q\ : e fEe——
g @ j ] ]1.0.38
& M _]].0.38
i
lm ZU 37 = 1 2 3
= ‘ 27" i
LEL.S.L.~_>1 TO-92UA
g:? Package and position of sensitive point
457\ o
Pin Notes:1. Power Supply, 2. Ground, 3. Output
Markt Schwabener Str. 8 Tel: +49 (0)8121-2574100 £g
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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 Vcc
1
1kQ ~ 10kQ
CYD3141E o Vout
/ICYD3144E | 3
O GND

Cautions:

1) It is 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.

Markt Schwabener Str. 8 Tel: +49 (0)8121-2574100
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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
¢ Wide supply voltage range
e Fastresponse time

TYPICAL APPLICATIONS
e Contact-less switch

e Position control

e Wide frequency and temperature range

e Long operating life
¢ Small size, convenient installing

e Speed measurement

e Revolution detection

e [solation

e Output compatible with all digital logic families

e Unipolar Sensor
e ROHS Compliant

ABSOLUTE MAXIMUM RATING

measurement

e Brushless dc motor

e Automotive igniters

Parameter Symbol Value unit
Supply voltage Vee 24 \%
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 \%
Output saturation voltage VoL lout=20mA B>Bgp - 200 400 mV
Output leakage current lon Vout=24V B<Bgp - 0.1 10 A
Supply current lcc Vcc=Output open - - 10 mA
Output rise time t R, =820Q C,=20PF - 0.12 - uS
Output fall time te R.=820Q C,=20PF - 0.18 - uS
Markt Schwabener Str. 8 Tel: +49 (0)8121-2574100 60
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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: 1mT=10GS

BLOCK DIAGRAM Magnetic-electrical transfer

1,Vee

T | Vout 4
—_—
03 Vo
B
ﬂ T e orosnonseoned »
I _
O 2,GND —
Brp Bop B
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 Vcc

1kQ ~ 10kQ
CYD543 o Vout

O GND

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

D-85464 Finsing Fax: +49 (0)8121-2574101

Germany Email: info@chenyang.de
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1.00%0. 20

DIMENSIONS (in mm)

4.50+0. 20
(. 177+. 0078) Cauti
1.65+0. 10 0.40+0. 10 autions
(. 065+. 0039) . (.0157+.0039)
1. When install, should as
B full as possible decrease
the mechanical stress
=) - acting on the Hall IC, to
SE |E avoid the influence of
= : 3: the operate point and
8xl =2z release point.
~ 0| S 2. On the premise of
S ensuring Wel(_jlng quality,
3 1 2 3 } use as possible as low
) || 1-_°°f°‘ 20 welding temperature an
3 0.50+0./10 0.4040. 10X2 (. 050:%. 0078) short time.
(.0197+. d039) (. 0157 +. 0039%X2)
3.0+0. 10
(. 118+, 0039)
SOT-89 PACKAGE 1. Supply Voltage 2. GND 3. Output
Markt Schwabener Str. 8 Tel: +49 (0)8121-2574100
D-85464 Finsing Fax: +49 (0)8121-2574101
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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

vdd

@

i

Regulator *

Hall
Sensor -(3) output
@ Gnd
Figure.l1
Recommended Operating Conditions
. Values )

Parameter Symbol |Conditions Min. Typ. Ma. Unit
Supply Voltage Vop 3.0 28 \%
Operating Temperature Range Ta -40 150 °C

Markt Schwabener Str. 8
D-85464 Finsing
Germany

Tel: +49 (0)8121-2574100
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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 oo - 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 te CL=20pF(Figure 7) 20 - 150 ns
Magnetic Characteristics
. Values .
Parameter Symbol |Conditions Min Typ. Max. Unit
Operate Points Bor +140 - - G
Release Points Brp - - +60 G
Hysteresis Bryst 30 - 120 G
Hysteresis Characteristics
Vout
A
(4]
g D B W
S H
= H
) :
g .
S :
5 [ ]
[}
g qeeenn
o Vsat I
T T T T » B (Magnetic)
-S S 0 +N +N

Magnetic Flux Density in Gauss

Figure.2
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Power Dissipation Curve

Pin Connection

Pd(mw)
500
407 \
314
221
128 \
160°C
%5 Sy
25 50 75 100 125 150 175
Temp. ("C)
Figure.3
255+ 5 °C
10+ 1 sec
a (o]
E 150+ 10 °C
(== 90 + 30 sec
= \
@)
@)
o 2~5 °C /sec
/ —» 2~5°C /sec
SECOND
Soldering Condition
Figure.4
[Top View]
] 3. Output
] 2.6nd
] 1.vdd
Figure.5

Markt Schwabener Str. 8
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Pin Description

Name 1/0 Pin No. Description

vdd P 1 Positive power supply
Gnd G 2 Ground

Output (0] 3 Driver output

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

Marking Information

[Top View]

1102

DDD(?

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

Figure.6
Order Information
Part Number Operating Temperature Package MOQ
CYD1102G -40 °C to +150°C SIP-3L 1000ea
Markt Schwabener Str. 8 Tel: +49 (0)8121-2574100
D-85464 Finsing Fax: +49 (0)8121-2574101
Germany Email: info@chenyang.de
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Package Dimension (Unit: mm)
SIP-3L(Halogen Free)

2 ARMm

|-
1
Figure.7
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Test Circuit

VCC

CYD1102G

w
L

Vce Output

Gnd
2

() Vout

CL

N |
an

Figure.8

Functional Application Circuit

Motor Driver W Hall Effect Sensor
& M : 3 Phase DC Motor
Control Logic :

Ha
Hs
He

DC Motor Driver

Figure.9

Markt Schwabener Str. 8 Tel:
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Bipolar Hall Effect Latching Switch ICs

CYD3601 Hall Effect Latching IC Switches

The CYD3601 is a bipolar Hall Effect switch with a latched digital output. The built-in dynamic
offset cancellation of pre-amplifier stage achieves optimal symmetrical magnetic sensing. This Hall
Effect IC is optimal for DC brushless fan applications. The supply voltage range is from 2.5V to

18Vv.
FEATURES TYPICAL APPLICATIONS
e 2.5V to 18V power supply e Brushless DC motor
e Built-in dynamic offset cancellation * VCD/DVD loader, CD/DVD-ROM
. L . o Contactless switch
e Small size, convenient installing
e Cover detector
e High balance and low thermal drift e Speed measurement
magnetic sensing e Home applications
e ROHS Compliant * Home safty
Absolute Maximum Rating
Parameter Symbol Value Unit
Supply voltage Vee 18 \
Magnetic flux density B Unlimited mT
Storage temperature range Ts -55 ~ +150 °C
Operating temperature range | Ta -40 ~ +85 °C

ELECTRICAL CHARACTERISTICS

TA=25°C, VDD=12V

Type and Value Unit
Parameter Symbol Test conditions min typical | max
Supply voltage Vee 2.5 - 18 \'
Output sink voltage VoL lout=15mA - 0.3 0.5 \%
Output Breakdown voltage Viy - 22 30 V
Supply current Ibp Output open@12V - 6 8 mA
MAGNET CHARACTERISTICS (Vpp=12V DC, Tx=+25°C)
Type and Value Unit

Parameter Symbol min typical | max

Operating point B 3 6 mT

Release point Brp 6 3 mT

Hysteresis By 4 6 10 mT

NOTE: ImT=10GS

Markt Schwabener Str. 8

D-85464
Germany
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BLOCK DIAGRAM

1,Vop
REG | This Hall Effect sensor IC integrates the
sensor, Pre-amplifier with dynamic offset
020UT cancellation and hysteresis comparator in
[ L [] single chip.

[
O 3GND

Magnetic-electrical transfer characteristics
Output voltage versus temperature

500
Vout
400
S Mark H /-""
bttt 2 30
Bh| | E L1
{ £ 200
e L
Vsat l Brp Bop 100
H N P 2
Magnetic flux density 0
0 20 40 60 80 100
T. °C
Ber, Bre versus temperature Bor, Brp versus supply voltage
100 100
e ——— 75
50 50
18 5 [ ——a
& LY e L BOPmax 2 25 BOPE
m e T T e e A N D D R N
E Ottt ------- BOPhiin % 0 BoPEn
5 - w25 - -
o BRPE
-50 50
(ER e e e ey 75
100 -100
0 X 40 60 B0 100 4 & 8 10 12 14
T, C Voo
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Package Type: SOT-23

VDD

ouT

[35]

109

Eﬂj GND

XXX: Date code

v

IV

Pin Description
Name Pin |Description Type
VDD I |DC power supply P
ouT 2 |Output pin O
GND 3 [DC ground P

Sensor Location

Bottom view

0.95
0.85

7 Y

§
> e
- i
601 e
XXXX
@)
: |
e
< D »
L 1l
- [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 035 0.40 0.50
C 0.10 0.15 0.25
D 270 2.90 3.10
E 1.40 1.60 1.80
F 055 0.60 0.65
H 2.60 28 3.00
e 1.7 1.9 2.1
L 0.20 ] _

Markt Schwabener Str. 8
D-85464 Finsing

Germany
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Package Type: TO-92 3Pin

XXX XK Date code

o601
XX XX
P2 Pin Description
Name PFin |[.'le1u:riptiuu Type
VDD 1 |DC' power supply P
GND > Ipc ground p
ouT 3 |Dutput pin 0
VDD GND OUT
Top view
2 (imm I
PR - e
| 4mm I
u =
Marked side
1 2 3
D
= K o ol j—
s A ™ H
SYMBOLS DIMENSIONS IN MILLIMETERS(mm)
MIN NOM MAX
_lt| — — — | I'l'. . A 3.80 4.00 | 4.20
;ﬁ N B 2.90 3.10 3.30
cC 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
-] 45
Markt Schwabener Str. 8 Tel: +49 (0)8121-2574100
D-85464 Finsing Fax: +49 (0)8121-2574101 -72-
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Application circuit

Ve Dy

NOTE:
3"
i’“ DO: general diode

Vin CO: decoupling capacitor 1uF (recommended)
Todnver R1: 1k ~ 10k Q (recommended)
ouT J—t——b

Gnd Digatal Out
Ordering Information
Package Ordering no. Mark Packing Temperature range
SOT-23 CYD3601S 601 3000units/reel -40°C ~ +85°C
TO-92 CYD3601T 601 500-1000units/pack -40°C ~ +85°C
Markt Schwabener Str. 8 Tel: +49 (0)8121-2574100
D-85464 Finsing Fax: +49 (0)8121-2574101 -73-
Germany Email: info@chenyang.de

http://www.chenyang.de
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CYD513 Hall Effect Bipolar IC Switches

(ROHS compliant)
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 Typical Applications
e Wide supply voltage range e Contactless switch
e Fast response time e Position control
e Wide frequency and temperature range e Speed measurement
»  Long operating life e Revolution detection

e Small size, convenient installing e Isolation measurement

e  Output compatible with all digital logic families e Brushless dc motor

O ey ey e Automotive igniters

e ROHS compliant

ABSOLUTE MAXIMUM RATING

Parameter Symbol Value Unit
Supply voltage Vee 24 \%
Magnetic flux density B Unlimited mT
Output OFF voltage Vee 50 mV
Continuous output current loL 50 mA
Operating temperature range Ta -40~150 °C
Storage temperature range Ts -55~150 °C

ELECTRICAL CHARACTERISTICS Ta=25°C

Parameter Symbol Test conditions Type and Value Unit
min type max

Supply voltage Vce 4.5 - 24 \%
Output saturation voltage VoL lout=20mA B>Bop - 200 400 mV
Output leakage current lon Vout=24V B<Bgp - 0.1 10 HA
Supply current Icc Vcc=Output open - - 10 mA
Output rise time tr R =820Q C =20PF - 0.12 - uS
Output fall time t R =820Q C,=20PF - 0.18 - uS

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

D-85464 Finsing Fax: +49 (0)8121-2574101 - 74-

Germany Email: info@chenyang.de
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MAGNET CHARACTERISTICS

Vcc=4.5~24V
Parameter Symbol Type and Value Unit
min typ max
Operate point Bop 4 6 mT
Release point Bre 4 mT
Hysteresis By 8 mT

NOTE: 1mT=10GS

BLOCK DIAGRAM

1,Vee

REG | |
| D {O 3, Vo

Connection

1
O 2,GND

MAGNETID-ELECTRICAL
TRANSFER CHARACTERISTICS

Vout
S ‘ Mark H
bttt
Bh| }
f
e L
Vsatl Brp Bop
bty " i 2
N

Magnetic flux density

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.

CYD513

o Vcc

1kQ ~ 10kQ

o Vout

© GND

Markt Schwabener Str. 8
D-85464 Finsing

Germany

Tel:

+49 (0)8121-2574100

Fax: +49 (0)8121-2574101
Email: info@chenyang.de
http://www.chenyang.de
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DIMENSIONS (in: mm)

4.5040. 20
(.177+.0078)
1.65+0. 10 0.404+0. 10
(. 065 0039) (. 0157+. 0039)
i w
S o<
H4l H+
— S8 -
8 g ~ ~
=
T
8 52‘ 1 2 3 1.5040. 20
=g | (.059+.0078)
~ 0.5040.]10 0. 4040. 10X2
(.0197+. J039) (. 0157 +. 0039%2)
3.0+0. 10
(. 118+. 0039)
Cautions

1.V, 2. GND 3. Output

SOT-89 Package

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.

2. On the premise of ensuring welding quality, use as possible as low welding temperature as

short time.

Markt Schwabener Str. 8
D-85464 Finsing
Germany

Tel: +49 (0)8121-2574100
Fax: +49 (0)8121-2574101
Email: info@chenyang.de
http://www.chenyang.de
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CYD3172X HALL-EFFECT SWITCH IC

CYD3172X Hall effect latch IC is composed of a reverse protector, voltage regulator, Hall voltage
generator, differential amplifier, Schmitt trigger and an open-collector output on a single silicon

chip. ICs can convert the changeable magnetic field signal into digital voltage output.

FEATURES
e High Sensitivity

Resistant to Physical Stress

[ )
e Wide Supply Voltage Range
e Interfacing with all

Circuits Directly

ABSOLUTE MAXIMUM RATINGS

Kinds of Logic

TYPICAL APPLICATION

¢ High Sensitive Non-contact Switch

e DC Brushless Motor
e DC Brushless Fan

Parameter Symbol Value Unit
Min | Max
Supply Voltage Vcce 45V ~ 24V \%
Magnetic Flux Density B unlimited unlimited mT
Output Current lo - 25 mA
Operating Temperature Range Ta -40 85 °C
Storage Temperature Range Ts -65 170 °C
ELECTRICAL CHARACTERISTICS
Parameter Test Conditions Symbol Value Unit
Min Typ Max
Supply Voltage Vce=4.5V~24V Vee 4.5 - 24.0 \%
Output Low Voltage Vce=4.5V R, =960Q VoL - 0.2 0.4 \/
Output Leakage Current | Vo=Vccmax B<Bgp lon - 1.0 10.0 HA
Vcc=Vcemax open-
Supply Current collector output Icc - 12.0 mA
Output Rise time Vce=12V R, =820Q t - 1.0 2.0 S
Output Fall time C1=20pF t; - 1.0 2.0 us
Markt Schwabener Str. 8 Tel: +49 (0)8121-2574100 7

D-85464 Finsing
Germany

Fax: +49 (0)8121-2574101
Email: info@chenyang.de
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Magnetic Characteristics (Unit: mT)

5 t Value Unit
arameter Min Typ Max ni

Operate Point (Bop) 1 - 7

Release Point (Bgp) 7 ) 1 mT

Hysteresis (By) 4 - -

Characteristic Curves

Magnetic-Electrical
Transfer Characteristics

“VOUT
Von

tHY

VoL

Brr 0 Bop B

— S
<éi Supply Current VS Temperature E 30 Output Low Voltage VS
£ 8 4
3 ~ S lour=25MA
T(j \ i Vcc=12r\r/]
& 6 > 25 B>30mT
5 ks
> 4 g 20 —
g Vee=12V S _
= z 15
n 2 5
=
3 10
%0 40 80 120 0 40 80 120
Ambient Temperature Ta (°C) Ambient Temperature Ta (°C)

Bop arid Bee VS Temperature FUNCTIONAL BLOCK DIAGRAM

g LV
, Vce
\55 BOP
g — —_
[
20 REG
>
T B
_ué -5 — = 3, Vour
g — 10
g-1 40 80 120 |
I'2 eND
Ambient Temperature Ta (°C)
Markt Schwabener Str. 8 Tel: +49 (0)8121-2574100 28

D-85464 Finsing
Germany

Fax: +49 (0)8121-2574101
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Package Outline Drawing (Unit: mm)

1.5%0.10
4.06%0.1 0.8 2.03 {0.34 | | Active Area Depth
3 |
= 3 I
S PLree s Shees
+ | | .
- | z
- ! : %
= Branded Surface
e
- o lioas
il
1 2{] 3]‘ ] b
27 =
2.54 % TO-92UA
& g:; Package and position of sensitive point
459\ K
Pin Notes:1. Power Supply 2. Ground 3. Output
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 Vcc
1
1kQ ~ 10kQ
CyYD3172X o Vout
3
© GND
2

Cautions:

1) It is 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.

Markt Schwabener Str. 8 Tel: +49 (0)8121-2574100
D-85464 Finsing Fax: +49 (0)8121-2574101 -79-
Germany Email: info@chenyang.de

http://www.chenyang.de
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CYD512 Latching Hall-effect Switch IC

CYD512 Hall Effect latch ICs are composed of a reverse protector, voltage regulator, Hall voltage
generator, differential amplifier, Schmitt trigger and an open-collector output (bipolar latch) on a
single silicon chip. ICs can convert the changeable magnetic field signal into digital voltage output.

FEATURES
High Sensitivity

Resistant to Physical Stress
Wide Supply Voltage Range
Interfacing with All Kinds of Logic Circuits Directly

ABSOLUTE MAXIMUM RATINGS

TYPICAL APPLICATION
¢ High Sensitive Non-contact Switch
¢ DC Brushless Motor
e DC Brushless Fan

Symbol Value Unit
Min Max
Supply Voltage Vcce 4.5 18
Output Current lo - 15 mA
Operating Temperature Ta -40 150 °C
Range
Storage Temperature Range Ts -50 150 °C
ELECTRICAL & MAGNETIC CHARACTERISTICS
Parameter Test Condition Symbol Value Unit
Min Typ Max
Supply Voltage Vee 4.5 - 18 \%
Output Low Voltage Vee =4.5V~18V VoL - 0.2 0.4 Y
Supply Current Vee= 18V lcc - - 8 mA
Operate Point Vee =4.5V~18V Bop 1 - 6 mT
Release Point Vee =4.5V~18V Brp -6 - -1 mT
Hysteresis Vee =4.5V~18V By 2 - 7 mT
Internal Load Resistance R, 7 13 KQ

Markt Schwabener Str. 8
D-85464 Finsing

Germany

Tel: +49 (0)8121-2574100
Fax: +49 (0)8121-2574101
Email: info@chenyang.de
http://www.chenyang.de

- 80 -




A ChenVang

H
58 n .
W Technoloaies GmbH & Co KG

Magnetic-Electrical

Transfer Characteristics FUNCTIONAL BLOCK DIAGRAM
Vo 1 1. Vce

= |

REG

3. Vout

|

el ]

‘ 2. GND

=
-
T

Brp O Bor B

Package Unit: (mm)

2.26 0.64

Active Area Depth

2° 2° W J

Branded Surface

M-
w

4.0; A0.1

12.7min

0.38 0.38

PIN NOTES

w ]
N {
=
=
N
~
 m—
-
w

1. Power Supply

1z
2. Ground
3. Output
Il -
2° TO-92T

Package and position of sensitive point

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, and keep it lower
in a short time to guarantee good soldering quality.

Markt Schwabener Str. 8 Tel: +49 (0)8121-2574100
D-85464 Finsing Fax: +49 (0)8121-2574101 -81-
Germany Email: info@chenyang.de
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CYDA41 High Sensitive Hall Effect Switch IC for high temperature

CYDA41 Series high sensitive Hall Effect switch IC is
composed of a reverse protector, voltage regulator, Hall
voltage generator, differential amplifier, Schmitt trigger and
an open-collector output on a single silicon chip. ICs can
convert the changeable magnetic field signal into digital
voltage output.

FEATURES TYPICAL APPLICATION

¢ High Sensitivity # High Sensitive Non-contact Switch
€ Resistant to Physical Stress & DC Brushless Motor

€ Wide Supply Voltage Range
# Interfacing with All Kinds of Logic Circuits Directly =~ ¢ DC Brushless Fan

FUNCTIONAL BLOCK DIAGRAM MAGNETIC-ELECTRICAL
TRANSFER CHARACTERISTICS
1.Vcc Vout 4
—_— VoH
—
REG
Bh
3.Vour [ l
ﬂﬂj&ﬂ R |
| { —
1 2.6ND ~— >
Brp 0 Bop B

ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Value Unit
Min | Max
Supply Voltage Vcce 4.5V ~24V \%
Magnetic Flux Density B unlimited unlimited mT
Output Current lo - 25 MA
Operating Temperature Range Ta -40 150 °C
Storage Temperature Range Ts -55 150 °C
Markt Schwabener Str. 8 Tel: +49 (0)8121-2574100
D-85464 Finsing Fax: +49 (0)8121-2574101 -82-
Germany Email: info@chenyang.de

http://www.chenyang.de
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ELECTRICAL CHARACTERISTICS

Parameter Test Condition Symbol Value Unit
Min Typ Max
Supply Voltage Vce=4.5V~24V Vee 4.5 - 24.0 \%
Output Low Voltage Vce=4.5V, R =960Q VoL - 0.2 0.4 \YJ
B=Bop
Output Leakage Current Vo=Vccmax, B<Bgrp lon - 1.0 10.0 HA
Supply Current Vce=Vcemax Icc - 4.0 8.0 mA
open-collector output
Output Rise time Vce=12V, R =820Q C, =20pF t, - 15 - uS
Output Fall time t - 1.0 - uS
Magnetic Characteristics (Unit: mT)
Parameter Test condition Value Unit
Min Typ Max
Operate Point (Bop) -20°C<TA<+90°C 1 4 7 mT
Release Point (Bgp) -20°C <TA<+90°C -7 -4 -1
Hysteresis (By) -20°C<TA<+90°C 4 8
Package Outline Drawing (Unit: mm)
1.5%0.10
4.061+0.1 0.8 2.03 i0.34 } Active Area Depth
S } | 2
e -1
+i = I | b
— ! ’ |
~; ' |
gj ; % ’ 0.43 Branded Surface
o i 1 — | e
g A ] 1.0.38
= 1 ! _a_xé(“):i&
i
1 T 2 J 3 ]‘ I L2
27 L
2.54 TO-92UA
£ ) Package and position of sensitive point
459N\ L
Pin Notes:1. Power Supply 2. Ground 3. Output
Markt Schwabener Str. 8 Tel: +49 (0)8121-2574100 83

D-85464 Finsing
Germany

Fax: +49 (0)8121-2574101

Email: info@chenyang.de
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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 Vcc
1
1kQ ~ 10kQ
CyD41 o Vout
3
O GND
2

Cautions:

1) It is 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.

Markt Schwabener Str. 8 Tel: +49 (0)8121-2574100
D-85464 Finsing Fax: +49 (0)8121-2574101 -84-
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CYDF41 Bipolar Hall Effect Switch

The CYDF41 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: 3.0V to 28V

* Reverse polarity protection

e Maximum output sink current

e Package : SIP-3L

e Open-Collector pre-driver

Block Diagram

Vdd

Y

Regulator D

Hall
Sensor -(3) output
@ Gnd
Figure 1
Recommended Operating Conditions
- Values .
Parameter Symbol Conditions Min. Typ. Max. Unit
Supply Voltage Vop - 3.0 28 \%
Operating Temperature Range Ta - -40 125 °C
Markt Schwabener Str. 8 Tel: +49 (0)8121-2574100
D-85464 Finsing Fax: +49 (0)8121-2574101 -85-

Germany

Email: info@chenyang.de
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Electrical Characteristics Vpp=12.0V, To=25°C (unless otherwise specified)

. Values .
Parameter Symbol Conditions Min Typ. Mo, Unit
Average Supply Current(no load) Iob - 3.5 10 mA
Output Saturation Voltage Vsat lout= 20mA 165 200 mV
Output Rise time tr RL=500Q, CL=20pF(Figure 7) 0.2 - 0.75 us
Output Fall time te RL=500Q), CL=20pF(Figure 7) 20 - 150 ns
Magnetic Characteristics
- Values .
Parameter Symbol Conditions Min. Typ. Max. Unit
Operate Points Bop +60 - +80 G
Release Points Brp -80 - -60 G
Hysteresis Bhyst 30 - 120 G
Hysteresis Characteristics Vout
A

(4]

g 3T

o [ ]

= .

= [}

S ‘

g :

=)

> ‘

5 []

= ‘

E v - —

T T » B (Magnetic)
S -8 0 +N +N

Magnetic Flux Density in Gauss

Figure 2
Absolute Maximum Ratings
Parameter Symbol | Conditions - Values Unit
Min. Typ. Max.

Operating Temperature Tor - -40 125 °C
Storage Temperature Tst - -65 150 °C
DC Supply Voltage Vop - 3.0 28 \%
Supply Current o - 10 mA
Continuous Current lo(conT) 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

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

D-85464 Finsing Fax: +49 (0)8121-2574101 - 86 -

Germany Email: info@chenyang.de
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Power Dissipation Curve
Pd(mW)
500
407 -\\\\\~\\
314 \
221 \
128
160°C
35 oo
0
25 50 75 100 125 150 175
Temp. ('C)
Figure 3
255+5°C
10 £ 1 sec
a o
E 150+ 10°C
= 90 + 30 sec
= \
o
O
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

Markt Schwabener Str. 8

D-85464 Finsing
Germany

Tel: +49 (0)8121-2574100
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Pin Descriptions

Name I/O Pin No. Description
Vvdd P 1 Positive power supply
Gnd G 2 Ground
Output (0] 3 Driver output

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

Marking Information

[Top View]

MIN|NEE

L me Rlass Production Version
—— = Half month (ex: A B ~ X)
L me Yoar (ex:2008—=e 8)

Figure 6
Order Information
Part Number Operating Temperature Package MOQ
CYDF41 -40 °C to +125°C SIP-3L 1000ea
Markt Schwabener Str. 8 Tel: +49 (0)8121-2574100
D-85464 Finsing Fax: +49 (0)8121-2574101 - 88 -
Germany Email: info@chenyang.de
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Package Dimension (Unit: mm)
SIP-3L (Pb Free)

2 ARMm

|-
1
Figure 7
Markt Schwabener Str. 8 Tel: +49 (0)8121-2574100
D-85464 Finsing Fax: +49 (0)8121-2574101
Germany Email: info@chenyang.de
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Test Circuit
VCC
RL
FS41
CYDF41
L vee output 2 ® Q Vout
Gnd
2
_1*
T Ct
Figure 8
Functional Application Circuit
la
o f——— M
le -
Motor Driver PY W Hall Effect Sensor
& M : 3 Phase DC Motor
Control Logic :*‘
b [f——
B —
Ha
Hs
He
DC Motor Driver
Figure 9
Markt Schwabener Str. 8 Tel: +49 (0)8121-2574100
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CYD72X Bipolar Hall Effect Switch

CYD72X is a Hall sensor with latched digital output. It's suitable for electronic commutation of
brushless DC motor applications. The CYD72X uses a chopper amplifier for magnetic signal
amplification, which can achieve a low offset. Thus it provides precise magnetic switching
thresholds.

If a magnetic flux density larger than threshold Bop, NO is turned on(low). The output state is held
until a magnetic flux density reversal falls below Brp causing NO to be turned off (high)

Features
e Maximum output sink current 50mA ¢ Reverse polarity protection
e Open collector pre-driver e Package : SIP-3L

Block Diagram

Bias Generator

P U

LN\
Hall Plate
Chopper Amplifier
LN\
Oscillator [
7 1T
Sequencer
n >
Digital control logics
Power On Reset
7
Figure 1
Markt Schwabener Str. 8 Tel: +49 (0)8121-2574100
D-85464 Finsing Fax: +49 (0)8121-2574101 -91-
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Functional Descriptions

Refer to the block diagram (Figure.1), CYD72X is composed of the following building blocks:

o+ Bias generator

The bias generator provides precise, temperature- and process-insensitive bias references for the analog
blocks. These references guarantee proper operation of the chip under all conditions specified in this
specification.

o+ Oscillator + Sequencer

The built-in oscillator provides the clock signal, which is taken by the sequencer to generate the sequential
signals necessary for both the Hall sensor and the digital control logics

o+ Power on Reset

It is used to detect the power-up ramp and reset the digital circuits to attain correct operation as soon as the
power is ready.

o+ Chopper Amplifier

To achieve a higher magnetic sensitivity the chopper amplifier structure is adopted in this design. Use of this
structure dynamically removes both the offset and flicker noise at the same time.

o+ Digital control logics

It generates controlling signals for the Hall sensor.

Recommended Operating Conditions

. Values .
Parameter Symbol Conditions Min Typ. Max. Unit

Supply Voltage Vop - 2.4 16 \%
Operating Temperature Range Ta - -20 105 °C

Electrical Characteristics Vpp=12.0V, To=25°C (unless otherwise specified)

Parameter Symbol Conditions Min V.la_ll/l:)e_s M. Unit
Average Supply Current(no load) Ipp - 3.0 10 mA
Output Saturation Voltage Vsat lout= 50mA 0.5 0.8 \%
Output leakage current ILeak Vour=12V 20 HA
On resistance Ron 10 Q
Magnetic Characteristics
Parameter Symbol Conditions . Values Unit
Min. Typ. Max.
Operate Points Bor +25 G
Release Points Bre -25 G
Hysteresis Bryst 50 G
Markt Schwabener Str. 8 Tel: +49 (0)8121-2574100
D-85464 Finsing Fax: +49 (0)8121-2574101 -92-
Germany Email: info@chenyang.de
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Hysteresis Characteristics

Vout
A
()
g 3
=
> '
£ ’
5 E
Figure 2 = '
> ’
2 '
E ‘g--F--Y >
Vsat I
T T T T » B (Magnetic)
S S 0 +N +N
Magnetic Flux Density in Gauss
Absolute Maximum Ratings
. Values .
Parameter Symbol | Conditions - Unit
Min. Typ. Max.
Operating Temperature Top - -20 105 °C
Storage Temperature Tst - -40 150 °C
DC Supply Voltage Vop - 2.4 16 \Y
Supply Current Iop - 10 mA
Continuous Current loconm) 50 mA
Junction temperature T, 150 °C
Lead Temperature 10sec 260 °C
255+ 5°C
10 + 1 sec
150 + 10 °C
90 + 30 sec

ROOM TEMP

N\

2~5 °C /sec

/ —» 2~5°C /sec

SECOND
Soldering Condition

Figure 3

Markt Schwabener Str. 8

D-85464 Finsing
Germany
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Pin Connection

[Top View]
] 3. Output
| 2.Gnd
| 1.vdd
Figure 4
Pin Descriptions
Name I/0 Pin No. Description
Vvdd P 1 Positive power supply
Gnd G 2 Ground
Output (0] 3 Driver output

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

Marking Information [Top View]

72X
L0

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

Figure 5
Order Information
Part Number Operating Temperature Package MOQ
CYD72X -20 °C to +105°C SIP-3L 1000ea
Markt Schwabener Str. 8 Tel: +49 (0)8121-2574100
D-85464 Finsing Fax: +49 (0)8121-2574101
Germany Email: info@chenyang.de
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Package Dimension (Unit: mm)
SIP-3L (Pb Free)

2 1mm

|-
1
Figure 6
Markt Schwabener Str. 8 Tel: +49 (0)8121-2574100
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Application Circuit Reference

+12V

Optional for
Electromagnetic sound

L2

CYD72X

vuu

GND

Brushless DC Fan

Figure 7

Note. Detail information please check application note.
Suggestion value: R1=1K ohm, R3=330 ohm, R=30 ohm, C=2.2uF, C1>0.1uF
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Omni-polar Hall Effect Switch ICs

CYD3661-BC Micropower Ultra-Sensitivity Hall Effect Sensors

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 5.5V and the max output current is 5mA.
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.

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

ABSOLUTE MAX. RATINGS (Tx=25°C)

FEATURES
Micro-power operation (5-7uW), Omni -polar
2.4V to 5.5V power supply

Built-in dynamic offset cancellation

Thin SOT package
ESD protected to 5KV

High balance and low thermal drift magnetic sensing

ROHS compliant

Parameter Symbol Condition Value Units
Supply voltage Voomax) 7 v
Allowable power dissipation Pd 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
Parameter Symbol Test condition Vélue Units
Min. | Typ. Max..
Supply voltage Vb 24 | 3.0 55 [V
Output sink voltage Vbs lou=1MA, Vpp=3.0V - 0.1 0.25 |V
lawk Awake, Vpp=3.0V - 3 5 mA
Supply current IsLp Sleep, Vpp=3.0V 2 4 HA
lave Vpp=3.0V 5 9 HA
Awake time Tawk Operating 45 90 uS
Period T Operating 90 180 [ mS
Duty cycle 0.05 %
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Magnetic Characteristics

TA:25°C, VDD:3-0V

Parameter Symbol Test Condition Min Typ. Max. Units
Operation Point Bop S pole operation point 18 47 GS
Release Point Brp S pole release point 14 43
Operation Point Bon N pole operation point -35 -55
Release Point Brn N pole release point -27 -46 GS
Hysteresis By | Bop - Brn 6 GS
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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.
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Output sink voltage versus temperature Bop, Brp Versus Temperature
100
500
e
0 L
- b —
g ws S o [ T e D07
8 — o ||~ ——s= Bret
£ 20 (ON) 25 —1=1 —
[ 0 Brn -
lﬂ} ] —
=15
Ly 100
0 2 4 & =W M0 0 2 40 & M 10
T.°C T.°C
Markt Schwabener Str. 8 Tel: +49 (0)8121-2574100
D-85464 Finsing Fax: +49 (0)8121-2574101 -99-
Germany Email: info@chenyang.de

http://www.chenyang.de



ChenVang

Y, -
V- Technoloaies GmbH & Co KG
Package Outline Sensor Location
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IDIMENSIONS IN MILLIMETERS(mm) SOT-23
SYMBOLS
MIN NOM MAX
A 1.00 1.10 1.30 i L][®
Al 0.00 - 0.10
# 3 N
¢ - GND
A2 0.70 .80 0.9 % = ’
b (.35 (.40 0.50 OUT 5
C 0.10 0.15 0.25
D 2.70 2.90 3.10 XXX: Date Code
E 1.60 1.80 2.00 Bin D o
F 0.55 0.60 0.65 n escrlptlon —
Name | Pin Description
H 2.60 28 3.00 VDD 1 DC power supply
o 1.7 | O 21 ouT 2 Output pin
GND 3 DC ground
0.20 - -
SENSOR LOCATION
X - 0.96 -
Y - .49 -
£ - 0.50 -
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APPLICATION CIRCUITS

T Veo

Solder-Pad Layout

Dimensions in Inches Dimensions in millimeters
I Rl ;
2 7
Vo Uk 0.028 4 H_u..u
- . 0.039 - 1.00 E]
co ouT ———» - 1 3 T
0.094 240
uwl IS mill | il
Cind
: m
4il —a 0.037 — e 095
NOTE:
CO: 0.1pF decoupling capacitor
R1: >470 kQ is recommended
APPLICATION NOTES 3.5+/-0.05
. Magnetization
Magnet Characteristic L
direction
Dimensions (mm) t
1.14/-0.08
~ >
3.5+/-0.05
Recommended Sensing Location
Sensing area
- -
Magnet R ——
= Magnet I
i | | E
| N
dmm Max. | Sensing spacing il Sensor i :
L [ SR (-
! i
1 .
!
. 1
-
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
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Other Hall Effect Switch ICs

CYD1024 HALL-EFFECT SWITCH ICs

CYD1024 Hall-effect switches are monoalithic integrated circuits, which

are composed of a reverse protector, voltage regulator, Hall voltage

generator, differential amplifier, Schmitt trigger and an open-collector

output on a single silicon chip. ICs can convert the changeable / ///
magnetic field signal into digital voltage output.

FEATURES
¢ High Sensitivity
e Resistant to Physical Stress
¢ Wide Supply Voltage Range
¢ Interfacing with All Kinds of Logic Circuits

TYPICAL APPLICATION

¢ High Sensitive Non-contact Switch
¢ DC Brushless Motor

e DC Brushless Fan

FUNCTIONAL BLOCK DIAGRAM
1, Vcc

REG

|:M:[> ﬂ_ Aﬁyom

1 2,6ND
Magnetic-Electrical Transfer Characteristics
“VOUT \ Vour “VOUT
- VoH _ Von Von |
| |
-2 Néul_y PRLIEN
{
t t
—| VoL VoL — VoL —
Brp Bop O B - Bre O Bop B = 0 Bre Bop B =
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ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Value Unit
Min Max

Supply Voltage Vce 4.5 20 \%

Magnetic Flux Density B unlimited mT

Output Current lo - 25 mA

Operating Temperature Range Ta -20 +100 °C

Storage Temperature Range Ts -55 +150 °C

ELECTRICAL CHARACTERISTICS

Parameter Test Condition Symbol Value Unit
Min Typ | Max
-Supply Voltage Vee 45 - 200| V
Output Low Voltage Vce=4.5V Vo=Vccmax VoL - 0.2 0.4 \Y/
B=20mT lo=25mA

Output Leakage Vo=Vccmax, Vcc open-collector output lon - 0.1 | 10.0 | pA
Current

Supply Current Vcec=Veecmax Vo open-collector output Icc - 8.0 12.0 | mA
Output Rise time Vce=12V C =20pF t, - 0.3 15 | uS
Output Fall time R =480KQ t; - 03 | 15 | pS

Magnetic Characteristics (Unit: mT)

Parameter Rank Value Unit
Min Typ Max
Operate Point (Bop) A1z - - 8
mT
A - - 10
A, - - 15
B - - 20
Release Point (Bgp) Aqq -8 - -
A -10 - -
Ao -15 - -
B -20 - -
Hysteresis (By) 2 6 -
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Characteristic Curves

Output Low Voltage VS

oo

(o2}

Z 30 .
~ lour=25MA
O cc=
i 25(. \I:>anrf‘l\'/
(@]
Supply Current VS £ —
E—— 3 150
2
3 100 40 80 120

Supply Current Icc (mA)
N

2
00 40 80 120 Bor and Bre VS
Ambient Temperature Ta (°C)
= 10
E
= Bop
G 5
5 — -
%0
o — | Bgp
(8]
.@ -5
3
=-100 40 80 120
Ambient Temperature Ta (°0
Package Outline Drawing (Unit: mm)
1.5%0.10
7 4.0610.1 0.8 2.03 1 0.34 J Active Area Depth

ECC:]_Z Ambient Temperature Ta (°C)

3.1£0.10

=i 1

12.7mm

Q! 0.43
‘ 11.0.38
%i«.ﬁ_ﬁ
’ 1 2 3

Pin Notes:1. Power Supply 2. Ground,

(]
1
l

TO-92UA
Package and position of sensitive point

3. Output

Branded Surface
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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 Vcc
1
1kQ ~ 10kQ
CYD1024 o Vout
3
O GND
2

Cautions:

1) It is 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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CYD277 Series Hall Effect Switch IC

CYD277 series Hall-effect switch IC is a kind of one-chip
semiconductor integrated circuit, which is composed of a reverse

voltage protector, a precise voltage regulator, Hall voltage generator,

a differential amplifier, Schmitt trigger, a temperature compensator
and two open-collector output on a single silicon chip. The main
characteristics are wide operating voltage range, high sensitivity to

magnetic field, good load-carrying and reverse protection abilities. It is

the best component for brushless fan, because its load-carrying ability

is up to 400mA with complementary output.

FEATURES

e Smart and Single Chip Integrated

e  Temperature Compensation and Wide
' Operating Temperature Range

e Good Capability of Load

e Reverse Protection

TYPICAL APPLICATION
¢ High Sensitive Non-contact Switch

e DC Brushless Motor
e DC Brushless Fan

Magnetic-Electrical Transfer Characteristics

e  Open Collector Complementary Outputs A Vour A Vour
e Low Price , 4 Pin Epoxy Package e —
) VoH VoH
e Soldering Temperature can be Lowered ) \
Because of Alloy Tin Electroplating T N 1 l 1T T
e High Reliability VoL VoL
~— . —F> -
B Bor B B
ABSOLUTE MAXIMUM RATINGS Bre 0 BorB B o0 For
Parameter Symbol Value Unit
Min Max
Supply Voltage Vce 4.5 20 \%
Magnetic Flux Density B unlimited unlimited mT
Output current lo - 400 mA
Operating Temperature Range Ta -20 85 °C
Storage Temperature Range Ts -55 150 °C
ELECTRICAL CHARACTERISTICS (T,=12°C~+85°C)
Parameter Test Conditions Symbol Value Unit
Min | Typ Max
Supply Voltage Vce 45 - 200 \%
Output Low Voltage Vce = 4.5V ~20V, B=20mT, 10=300mA VoL - 02 06 \Y
Output Leakage Current Vo=Vccmax, Vee open-collector output lon - 01 100 PA
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Supply Current Vcec=Vcemax, Vo open-collector output lcc - 170 300 mA
Output Rise time Vee=12V, R =820Q, C =20pF tr - 03 15 S
Output Fall time Vee=12V, R =820Q, C =20pF ty - 03 15 uS
Package (Unit: mm) Magnetic Characteristics
513%01
1.6+0.1
Parameter Type | Value Unit
3 Min Typ Max
4
- Operate Point A - - 5 mT
‘ /J}: (Bor) B - - 8
| | |l 038 C - - 12
S ' 038 :
o L $ | L = Release Point A -5 - -
T (Brp) B 38 _ _
1 ‘ 2 ‘ 3 [ 4
C -12 - -
] Hysteresis(Bn) 4 8 -

Position of Sens

g

e
e |

Characteristic Curves

R0.25
itive Area

10

Hall Active area 77 —
= 5

£

2
g 0

a

E
L -5

2

|| :
‘ ‘ g -10

H =

PIN NOTES:

1. Vcc
2. Output 1
3. Output 2
4. GND

Temperature Characteristics of Bop, Brp

Bor
~ \\
//
Brp
0 20 40 60 80 100 120

Ambient Temperature Ta (°0
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Functional Block Diagram

? Vce

Reverse
Protector
[ Vour1
Voltage e
Regulator
Output
Hall
Effect Stage

Schmitt —

Trigger
—@ Vour2
.

. T (%) eNp

Differential
Amplifier

’, element

Connection

This sensor has OC (NPN) output voltages. 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 Vcc
1
1kQ ~ 10kQ
o Voutl
CYD277 | 2
1kQ ~ 10kQ
Vout2
O
3
© GND
4

NOTES:

Voltage Regulator: The output is stable when supply voltage varies from 4.5V to
20V.

Reverse Protector: When supply voltage is opposed or interfered by reverse pulse
voltage in usage, It protects circuit and protective voltage is up
to 30V.
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Hall Effect Voltage Generator: It transfers the magnetic signal to the corresponding electric
signal.

Differential Amplifier: It can amplify the weak voltage signal from Hall voltage
generator output.

Schmitt Trigger: It transfers analogy signal from differential amplifier output to
digital signal.

Temperature Compensator: It ensures that the Hall-effect ICs over the temperature range
of -20°C to +85°C.

Complementary Follower: Output current can drive two windings of brushless fan

directly. Turning on the brushless fan, and the output stage

Vout1 & Voutz Will change when the Hall voltage generator is
forced by alternating magnetic, the fan can operate because
the direction of load current( winding of the fan) is changed.
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