CONNTEK

KTH1605P Series

High Performance, Omni-Polar
High-Frequency Hall Switch Sensor

Technical Support
sales.global@conntek.com.cn

2024- 9-9



Disclaimer

The information in this document is provided by Quanzhou KTsense Microelectronics Co., Ltd. (R M BRTHMBFRIRERAT)
(hereafter referred to as "KTsense Micro’) on an "as is” basis for informational purposes only. KTsense Micro does not guarantee the
accuracy of the information contained herein or the outcomes of its implementation. KTsense Micro assumes no liability for any
errors or inaccuracies that may be present in this document. Users assume full responsibility for the application of the practices
outlined in this document.

KTsense Micro owns the registered trademark CONNTEK, under which the CONNTEK brand sensors are marketed.

This document comes without any warranties, express or implied, including but not limited to warranties of merchantability, satis-
factory quality, non-infringement, and fitness for a particular purpose. KTsense Micro, along with its employees, agents, and affili-
ates, is not liable for any losses arising from the use or reliance on this document.

This document is subject to change without prior notice and should not be construed as a commitment by KTsense Micro. Users
should ensure they have the latest version of the relevant information before placing orders or integrating the product into their
systems.

Users must evaluate the suitability of the product described in this document for their specific applications, including the required
level of reliability and fitness for purpose.

This document and the described product may be subject to export control regulations. Export may require prior authorization from
the competent authorities. The product is not intended, authorized, or warranted for use in applications requiring extended temper-
ature ranges or unusual environmental conditions. High reliability applications, such as medical life-support or aviation systems, are
specifically excluded.

The product may not be used for the development, production, maintenance, or storage of:

Chemical, biological, or nuclear weapons, including missile systems for such weapons.
Civil firearms, including spare parts or ammunition.
Defense-related products or materials for military or law enforcement use.

Applications that could cause serious harm to persons or property and that can be used as a means of violence in armed
conflicts or similar situations.

BN -

No licenses or rights to any intellectual property of KTsense Micro or third parties are granted.

If this document is marked as “confidential’or similar, or if the content is reasonably understood to be confidential, the recipient
must not disclose any part of the document to third parties without the express written consent of KTsense Micro. The recipient
must take all necessary measures to maintain the confidentiality of the document, using at least the same degree of care as they
use to protect their own confidential information, but no less than a reasonable degree of care. The recipient may only disclose
the document to employees on a need-to-know basis, provided they are bound by confidentiality terms similar to those in this dis-
claimer. The document may only be used for the purpose for which it was received and may not be used for commercial purposes
or to the detriment of KTsense Micro or its customers. These confidentiality obligations will last indefinitely but in any case, for no
less than 10 years from the receipt of the document.

This disclaimer is governed by the laws of China, and any disputes arising from it will be subject to the exclusive jurisdiction of the
courts in Shenzhen, China.

The invalidity of any provision in this disclaimer does not affect the validity of the remaining provisions. Previous versions of this
document are repealed.

Copyright

This document and its contents are protected by copyright law. No part of this document may be reproduced or distributed in any
form or manner without the prior written consent of KTsense Micro.

Contact Information

For the latest version of this document, go to our website at https://en.conntek.com.cn/.

For additional information, please contact our Direct Sales team and get help for your specific needs:


https://en.conntek.com.cn/
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Region Contact Information
Overseas Email: sales.global@conntek.com.cn
China Email: sales@conntek.com.cn
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1 Product Features

® High-speed @5 kHz, low-power: 700 nA@1.8V
* Wide operating voltage range: 1.6 ~ 5.5V
® Selectable magnetic field threshold (Bop):

— Ultra-low threshold: 22 Gs
— Low threshold: 33 Gs
— High threshold: 46 Gs

® Omnipolar magnetic field detection

® CMOS push-pull output

® Package: SOT-23-3L, TO-92S

® Operating temperature range: —40 ~ 85°C
® Excellent ESD performance: HBM 8kV

® RoHS compliant

2 Typical Applications

® Speed detection

® Displacement detection
® Flow detection

® Non-contact detection

3 Application Circuit Diagram

VDD
Cin I
1uF ND
' 1: KTH1605P |

1

O—
Output
Figure 1: KTH1605P Application Circuit

Note: To filter noise at the chip’s power supply terminal, a 1F capacitor
should be connected between VDD and ground, as close as possible to

the VDD pin.

4 Overview

The KTH1605P is a high-speed, omnipolar magnetic field detection Hall

switch sensor designed for compact systems, high-frequency oper-

ations, and power-sensitive systems. It offers multiple magnetic field

thresholds and packaging options to fit a variety of applications.
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When the applied magnetic flux density, either from the S or N pole, ex-
ceeds the operating point Bop, the chip outputs a low level and main-
tains this state. The output returns to a high level when the flux density
falls below the release point Bgp. The chip includes built-in temperature
compensation and offset voltage elimination circuits to ensure stable
switching points. With high response speed, it provides reliable omnipo-

lar magnetic field detection.

The KTH1605P operates within a supply voltage range of 1.6 ~ 5.5V and

is available in standard SOT-23-3L and TO-92S packages.

Figure 2: SOT-23-3L Package

Figure 3: TO-92S Package

5 Pin Definitions and Marking

Information

5.1 SOT-23-3L Package

voD [
[Tz]GnND
OUTPUT

Lo-p--- X Week

:‘ “T—---- X Year
Ij- ----- ----KX: Internal Code

Figure 4: SOT-23-3L Package Top View
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Pin Number | Pin Name | Description
1 VDD Power supply input
2 OUTPUT | Output terminal
3 GND Ground
5.2 TO-92S Package
KX X X
T

aan - £—]

aND [ —]
NAINQ o C—Z—]

X: Year

Figure 5: TO-92S Package Top View

Pin Number | Pin Name | Description
1 VDD Power supply input
2 GND Ground
3 OUTPUT | Output terminal

6 Functional Block Diagram

Sleep/Awake Logic and
Power Switch

!

Amp

Offset
Cancellation

Driver

Controller

Output

Figure 6: Functional Block Diagram of KTH1605P Series

7 Switching Output Characteristics

As shown in the figure below, when the south pole of a magnet approaches

the top of the chip, magnetic lines pass from the bottom to the top of
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the chip, and the magnetic flux density B is considered positive. Con-
versely, when the north pole approaches the top, the magnetic lines
pass from the top to the bottom, and B is considered negative.

Figure 7: Magnetic Field Sensitivity of KTH1605P

KTH1605P is sensitive to both magnetic fields passing from the bottom
to the top of the chip and those passing from the top to the bottom.
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8 Product Model Composition

KTH1605P X -XXX

TO3: TO-92S8

Magnetic sensitivity: H: Bor=46 Gauss
L: Bor=33 Gauss
U: Bop=22 Gauss

9 Absolute Maximum Ratings

@T, = +25°C, unless otherwise specified

Parameter | Description Value
\%5%5) Supply Voltage 6V
Vbp_REV Reverse Power Supply Voltage -0.3V
IouTPUT Output Drive Current 5mA

B Magnetic Flux Density No limit
Pp Package Power Dissipation 400 mW
Tsra Storage Temperature Range -50 to +150 °C
T; Maximum Junction Temperature +150 °C
ESD HBM | Human Body Model ESD Capability 8000V

Table 1: Absolute Maximum Ratings of KTH1605P Series

Note: Exceeding the absolute maximum ratings may cause permanent
damage. Prolonged operation at absolute maximum rating conditions
may affect the reliability of the chip.

10 Reference Operating Conditions

@T4 = +25°C, unless otherwise specified
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KTH1605P Series
Iltem | Parameter Description Operating Conditions Value Unit
Vbp | Supply Voltage Range Chip Operating 1.6 ~ 5.5 V
T4 | Operating Temperature Range Chip Operating —40 ~ +85 | °C
Table 2: Reference Operating Conditions
11 Electrical Characteristics
@T, = +25°C, Vpp = 1.8V, unless otherwise specified
ltem Parameter Description | Operating Conditions Min. Typ. Max. | Unit
Vop Supply Voltage Operating State 1.6 — 55 V
Vor Output Low Level loyr = 1mA - 0.0 015 V
Vou Output High Level Ioyr = 1ImA Vop —0.15 | Vpp —0.10 — Vv
Ippave) | Average Current Ty =+25°C, Vpp = 1.8V — 700 — 1A
f Switching Frequency Operating State — 5 — kHz
Table 3: Electrical Characteristics of KTH1605P Series
12 Magnetic Characteristics
@T, = +25°C, Vpp = 1.8V, unless otherwise specified
121 KTH1605P H Series
Parameter Description Conditions Min. | Typ. | Max. | Unit
Bops Magnetic Operating Point | T4 = +25°C, Vpp = 1.8V | 40 46 52 | Gauss
Brps Magnetic Release Point | T4 = +25°C, Vpp = 1.8V | 26 34 38 | Gauss
Bopn Magnetic Operating Point | Ty = +25°C, Vpp = 1.8V | -52 | -46 | -40 | Gauss
Brpn Magnetic Release Point | T4 = +25°C, Vpp = 1.8V | -38 | -34 | -26 | Gauss
Byy Magnetic Hysteresis (|IBopx| — |Brpx|) — 12 — | Gauss
Table 4: Magnetic Characteristics of KTH1605P H Series
12.2 KTH1605P L Series
Parameter Description Conditions Min. | Typ. | Max. | Unit
Bops Magnetic Operating Point | T4 = +25°C, Vpp = 1.8V | 26 33 38 | Gauss
Brps Magnetic Release Point | Ty = +25°C, Vpp = 1.8V | 16 23 28 | Gauss
Bopn Magnetic Operating Point | T4 = +25°C, Vpp = 1.8V | -38 | -33 | -26 | Gauss
Brpn Magnetic Release Point | T4 = +25°C, Vpp = 1.8V | -28 | -23 | -16 | Gauss
Buy Magnetic Hysteresis (|Borx| — |Brpx]|) — 10 — Gauss

Table 5: Magnetic Characteristics of KTH1605P L Series
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12.3 KTH1605P U Series

Parameter Description Conditions Min. | Typ. | Max. | Unit
Bops Magnetic Operating Point | T4 = +22°C, Vpp =18V | 14 22 30 | Gauss
Brps Magnetic Release Point | T4 = +22°C, Vpp = 1.8V 8 16 24 | Gauss
Boprn Magnetic Operating Point | Ty = +22°C, Vpp = 1.8V | -30 | -22 | -14 | Gauss
BrpNn Magnetic Release Point Ty =+22°C,Vpp =18V | -24 | -16 -8 Gauss
Buy Magnetic Hysteresis (|Borx| — |Brpx]|) — 6 — | Gauss

Table 6: Magnetic Characteristics of KTH1605P U Series

13 Ordering Information

Model Package Type | Pin Count | Magnetic Field Threshold (Bop) | Temperature
KTH1605PU-ST3 | SOT-23-3L 3 22 Gauss —40 ~ 4+85°C
KTH1605PL-ST3 | SOT-23-3L 3 33 Gauss —40 ~ +85°C
KTH1605PH-ST3 | SOT-23-3L 3 46 Gauss —40 ~ +85°C
KTH1605PU-TO3 | TO-92S 3 22 Gauss —40 ~ 4+85°C
KTH1605PL-TO3 | TO-92S 3 33 Gauss —40 ~ +85°C
KTH1605PH-TO3 | TO-92S 3 46 Gauss —40 ~ +85°C

Table 7: Ordering Information for KTH1605P Series

14 Package Dimensions

14.1 SOT-23-3L Package
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Figure 8: Dimensions of SOT-23-3L Package
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KTH1605P Series
Symbol Dimensions in Millimeters
Min. Typ. Max.
A - - 1.25
Al 0.00 - 0.1
A2 1.00 110 115
0.30 - 0.50
c 0.10 - 0.20
D 2.82 295 3.02
E 2.65 2.80 295
E1 1.50 1.65 1.70
e 0.85 095 1.05
el 1.80 190 2.00
L 0.30 0.45 0.60
0 0° - 8°
14.2 TO-92S Package
D 84
sz}/ \Am
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Figure 9: Dimensions of TO-92S Package
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KTH1605P Series
Symbol Dimensions in Millimeters
Min. Typ. Max.
A 290 3.00 310
b 0.35 0.39 0.50
b1 0.40 0.44 0.55
C 0.36 0.38 0.45
D 390 4.00 410
E 142 1.62 1.62
E1 - 0.75 -
e - 1.27 Typ -
L 13.50 14.50 15.50
01 - 6° -
62 - 3° -
03 - 45° -
64 - 3° -
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