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Disclaimer

The information in this document is provided by Quanzhou KTsense Microelectronics Co., Ltd. (RN BREHEFRITERAT) (here-
after referred to as "KTsense Micro”) on an "as is” basis for informational purposes only. KTsense Micro does not guarantee the accu-
racy 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, satisfac-
tory quality, non-infringement, and fitness for a particular purpose. KTsense Micro, along with its employees, agents, and affiliates, 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.

il

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 em-
ployees on a need-to-know basis, provided they are bound by confidentiality terms similar to those in this disclaimer. 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 KT-
sense 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 docu-
ment 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:
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Overseas Email: sales.global@conntek.com.cn
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KTH2502 Series

CONNTEK

1 Product Features

The KTH2502 series is suitable for automotive applications:

Device HBM ESD rating: 4000 V
Device CDM ESD rating: 500 V
Grade Q: T4 = —40°C ~ 150°C

Additional features include:

Digital bipolar latching Hall sensor
Excellent temperature stability: Full temperature range Brp 4+ 10%
Multiple sensitivity options (Bop / Brp):

— A:Bpp = +15G, Brp = £15G

— B:Bpp = +30G, Brp = +30G

— C: Bpp = +£60G, Brp = +60G

Wide operating voltage range: 2.7V to 32V, no external regulator
required

Open-drain output (30-mA sink current)
Fast power-on time: 35 s
Small package sizes:
— Surface mount: 3-Pin SOT23 and SOT-23-3L
— Through-hole: 3-Pin TO-92S
AEC-Q100 automotive standard compliant
Protection features:

— Reverse power protection (up to —22V)
— Load dump protection up to 36 V

— Output short-circuit protection

— Output current limit
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SOT-23-3L package product output curve

Figure 1: Output curve of the SOT-23-3L package

2 Applications

The KTH2502 series is ideal for:
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Figure 2: Output curve of the SOT23 and TO-92S package

e Power tools

e Flow meters

¢ Valve and solenoid status

e Brushless DC motors

e Proximity sensing

e Tachometers

e Sunroof controllers

e Tailgate controllers

e Folding blind controllers

e Seat adjustment controllers

3 Typical Application Circuits

4 Ordering Information

Model Number of pins | Package Type | Operating Temperature | MSL Level | SPQ
KTH2502QA-SS3 3 S0T23 —40°Cto150°C 1 3000
KTH2502QA-ST3 3 SOT-23-3L —40°Cto150°C 1 3000
KTH2502QA-TO3 3 TO-92S —40°Cto 150°C NA 1000
KTH2502QB-SS3 3 S0OT23 —40°Cto150°C 1 3000
KTH25020QB-ST3 3 SOT-23-3L —40°Cto150°C 1 3000
KTH2502QB-TO3 3 TO-92S —40°Cto150°C NA 1000
KTH2502QC-SS3 3 SOT23 —40°Cto 150°C 1 3000
KTH2502QC-ST3 3 SOT-23-3L —40°Cto150°C 1 3000
KTH2502QC-TO3 3 TO-92S —40°Cto150°C NA 1000

Table 1: Ordering Information for KTH2502 Series

5 Overview

The KTH2502 employs advanced chopping technology, integrating tem-
perature compensation circuitry along with over-current and negative volt-
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Figure 1. Typical Application Circuit

Figure 3: Typical application circuit for KTH2502

age protection circuits, providing excellent sensitivity and temperature
stability. The magnetic field is indicated through a digital bipolar latch out-
put. The chip features an open-drain output stage with a sink current ca-
pability of 30 mA. It operates over a wide voltage range from 2.7V to 32V,
with reverse polarity protection up to —22'V, making it suitable for a wide
range of automotive applications.

6 Pin Definitions

6.1 SOT23
Pin Name | Pin Number Description
VCC 1 Power supply input
OUTPUT 2 Output
GND 3 Ground

Table 2: Pin Definitions for SOT23 Package

6.2 SOT-23-3L

6.3 TO-92S
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’ Figure 5: SOT-23-3L
Figure 4: SOT23 Package Package Figure 6: TO-92S Package
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Figure 7: SOT-23 Pinout Top View

7 Functional Block Diagram

8 Output Switching Characteristics

When the south pole of a magnet approaches the top of the chip, the mag-
netic flux lines pass from the bottom to the top of the chip, making the
magnetic flux density B positive. When the north pole approaches the top
of the chip, the flux lines pass from the top to the bottom, making B nega-
tive.

When the KTH2502 detects the presence of a magnetic field, it can accu-
rately determine the magnetic poles and their strength.

9 Part Name Structure

The KTH2502 model construction is defined as follows:

10 Absolute Maximum Ratings

Exceeding the absolute maximum ratings may cause permanent damage
to the device. These are stress ratings only, and functional operation of
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Figure 8: SOT-23-3L Pinout Top View
Pin Name | Pin Number Description
VCC 1 Power supply input
OUTPUT 2 Output
GND 3 Ground

Table 3: Pin Definitions for SOT-23-3L Package

the device at these or any other conditions beyond those indicated under
recommended operating conditions is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect device relia-
bility.

(@) Design guaranteed.

11 ESD Ratings

The KTH2502 series has the following ESD ratings:

e Human Body Model (HBM): +4000 V
e Charged Device Model (CDM): £500V

12 Recommended Operating Conditions

The following table lists the recommended operating conditions for the
KTH2502 series:

@) Power consumption and thermal limits must be observed.

13 Electrical Characteristics

The following table lists the electrical characteristics for the KTH2502 se-
ries over the recommended operating conditions, unless otherwise noted.

14 Magnetic Characteristics

The following table lists the electrical characteristics for the KTH2502 se-
ries over the recommended operating conditions, unless otherwise noted.
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Figure 9: TO-92S Pinout Top View

Pin Name | Pin Number Description
VCC 1 Power supply input
GND 2 Ground

OUTPUT 3 Output

Table 4: Pin Definitions for TO-92S Package

All parameters are measured over the test conditions of T4 = —40°C to
150°C.

15 Performance Characteristics

The following figures illustrate various performance characteristics of the
KTH2502 series.

16 Power-0On Behavior

When the chip is powered on, it takes time ¢,, for the OUT pin to become
active. During power-on, the output is Hi-Z. This pulse allows the host pro-
cessor to determine whether the KTH2502 output is valid after startup.

In Case 1 and Case 2, assuming a constant magnetic field B > Bpp and

B < Bgp, the output is defined.

If the magnetic field strength is Bgp < B < Bpp When the chip is powered
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Figure 11: Magnetic Flux for SOT23

on, the output is pulled low. During power-on, the output remains Hi-Z
until £, has elapsed. At the end of ¢,,,, a pulse is given on the OUT pin to
indicate that t,, has passed. After t,,, if the magnetic field changes so that
B < Bgp, the output is released. As shown in Case 3 and Case 4.

17 Output Stage

The KTH2502 uses an open-drain NMOS output stage rated for a sink cur-
rent up to 30 mA. For proper operation, use the equation below to calcu-
late the value of the pull-up resistor R1.

Vref max - p1 < Vref min
30mA —  ~ 100 uA

The value of R1 is a trade-off between the rise time on OUT and the cur-

rent when OUT is pulled low. Lower current is generally better, but faster
transitions and bandwidth require a smaller resistor to achieve faster switch-
ing. Additionally, ensure that R1 > 500 Q) to allow the output driver to pull
the OUT pin close to GND. Note: Vref is not limited to VCC. The allowed
voltage range for this pin is specified in the absolute maximum ratings.
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Figure 12: Magnetic Flux for SOT23-3L

Figure 13: Magnetic Flux for TO-92S

Based on the system bandwidth specifications, select the value of C2 us-

ing the equation below.

1
<27'(><Rl><C2

2 x fpw (Hz)
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Figure 14: Magnetic Fields Detection in Different Packages

KTH2502 X X-XXX

Package abbreviation: ST3: SOT-23-3L; SS3: SOT23
TO3: TO-92S
Magnetic sensitivity: A: Bop=15GS; B: Bop=30GS
C: Bor=60GS
Grade: Q: 150°C Automotive grade

Figure 15: Chipset Name Structure

Min | Max | Unit
vce 220 | 36 |V
Supply Voltage Voltage Ramp Rate (VCC), VCC <5V Unlimited V/us
Voltage Ramp Rate (VCC), VCC>5V 0 2 V/us
Output Pin Voltage -0.5 36 Vv
Reverse Output Pin Current 0 100 | mA
Magnetic Flux Density, Byrax Unlimited
Operating Junction Temperature Ty Q -40 150 | °C
Storage Temperature, Tstq -65 150 | °C
Table 5: Absolute Maximum Ratings
Parameter Min | Max | Unit
Supply Voltage, VCC 2.7 | 32 v
Output Pin Voltage, V5 0 32 v
Output Pin Sink Current, Is;yk
textsuperscript(1) 0 30 mA
Operating Temperature Range, T4 (Grade Q) | -40 | 150 | °C

Table 6: Recommended Operating Conditions
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Parameter Test Conditions Min | Typ | Max
Supply Voltage, Ve 2.7 32
Operating Current, Icc Vee=2.7t032V, Tp =25°C 2.7
Operating Current, I¢c Vee =2.7t032V, Tp =150°C 2.7 | 4.5
Power-on Time, ton Versions A, B, C 35 50
Open-Drain Output (OUT)
FET On Resistance, rps(on) Vee =3.3V,Ig =10 mA, Tp = 25°C 11
FET On Resistance, rpg(on) Vee =3.3V,Ip=10mA, Tp =150°C 15 20
Off-state Leakage Current, Iyg(off) Output Hi-Z 500
Output Delay Time, t4 B=Brp+10mTtoBpp-10mTin 1 ps (@SOT-23-3L) 10 25
Output Delay Time, t4 B=Bgrp-10mTtoBgp + 10 mTin 1 us (@SOT23 & TO-92S) 10 25
Output Rise Time, tr, (10% to 90%) R1=1kQ, Cq=50pF Vec=3.3V 160
Output Fall Time, t; (90% to 10%) R1=1KkQ,Cqo=50pF, Vec=3.3V 80
Protection Circuitry
Reverse Supply Voltage, Vcer -22
Over-current Protection Level, Igcp OUT shorted to V¢ 20 | 30 40

Table 7: Electrical Characteristics

Parameter Min | Typ | Max | Unit
Bandwidth, fay?* 20 | 30 kHz
KTH25020QA: 15/ -15 GS
Operating Point, Bop -25 | -15 -5 GS
Release Point, Bgp 5 15 25 GS
Hysteresis, By,s = [Bop — Brp| 30 GS

Magnetic Offset, Bo = ZortBze | .10 | 0 10 | GS
KTH25020B:30/-30GS

Operating Point, Bop -45 | -30 | -15 | GS
Release Point, Brp 15 30 45 GS
Hysteresis, By, = |Bop — Brp| 60 GS

Magnetic Offset, Bo = BortBre | .15 | 0 | 15 | GS
KTH2502QC: 60 / -60 GS

Operating Point, Bop -90 | -60 | -30 | GS
Release Point, Bgp 30 60 90 GS
Hysteresis, By,s = |[Bop — Brp| 120 GS

Magnetic Offset, Bo = ZoetBze | .30 | 0 | 30 | GS

Table 8: Magnetic Characteristics
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Figure 22: Case 1: Power On, B > Bgp
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Figure 25: Case 4: Power On, Brp < B < Bop
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Figure 26: Output Stage

17 of 16



	Product Features
	Applications
	Typical Application Circuits
	Ordering Information
	Overview
	Pin Definitions
	SOT23
	SOT-23-3L
	TO-92S

	Functional Block Diagram
	Output Switching Characteristics
	Part Name Structure
	Absolute Maximum Ratings
	ESD Ratings
	Recommended Operating Conditions
	Electrical Characteristics
	Magnetic Characteristics
	Performance Characteristics
	Power-On Behavior
	Output Stage

