CONNTEK

KTH462N Series

High-Performance, Low Power, Ultra-Sensitivity
2D Hall Switch

Technical Support
sales.global@conntek.com.cn

2025- 5- 31



Disclaimer

The information in this document is provided by Quanzhou KTsense Microelectronics Co., Ltd. (R M &
R BFRITERAT) (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, satisfactory 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 applica-
tions, 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 re-
quire prior authorization from the competent authorities. The product is not intended, authorized, or war-
ranted for use in applications requiring extended temperature ranges or unusual environmental condi-
tions. High reliability applications, such as medical life-support or aviation systems, are specifically ex-
cluded.

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 confi-
dentiality of the document, using at least the same degree of care as they use to protect their own con-
fidential 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 simi-
lar 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 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.



KTH462N Series COMNNTEK

Copyright

This document and its contents are protected by copyright law. No part of this document may be repro-
duced 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:

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

® Low power consumption

— 30Hz version: average current is 32.3 yA@2.5V

— Continuous mode (1.7KHz): average current is
1.9mA@2.5V

® Wide supply voltage range: 2.5V ~ 5.5V
® Magnetic threshold: typical Bop = 25Gs
® |atch-type operation

® NMOS open-drain output

® Package: SOT-23-6L

® QOperating temperature: —40°C ~ 125°C
® Excellent ESD protection: HBM +4kV

® RoHS compliant

2 Typical Applications

¢ 2D magnetic field switching detection
® Rotary knob control

® Smart door/window sensors

® FElectric garage door detection

3 Application Circuit

In order to filter power supply noise, a 1 uF capacitor should
be connected between VDD and GND, and placed as close
as possible to the VDD pin.

e

VDD® !
VDD Ru SRu
KTH462N
ont
uF outt o
s oun o
GND
)

_Lano

Figure 1: Typical application circuit
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4 Qverview

The KTH462N series is a low-power, latch-type Hall-effect
sensor capable of detecting two-dimensional magnetic fields.

It provides two independent digital outputs:

e KTH4622 series: for speed and direction calculation
® KTH4621 series: for direct latch-type switch outputs on
each axis

Multiple switching frequencies and package options are
available for various applications.

When the applied magnetic flux density exceeds the operat-
ing point Bpp, the chip outputs logic LOW and maintains it.
When the field drops below the release point Bgp, the out-
put returns to HIGH.

Internally, the chip integrates:

® Ultra-sensitive, low-offset Hall plates (XY, XZ, YZ)
® Multiplexing switches
e Differential amplifiers
® Schmitt triggers
®* NMOS open-drain outputs
Advanced SPIN and digital filtering techniques, alongside

optimized clock control, ensure stability in switching points
and operating frequency.

Figure 2: Package: SOT-23-6L
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5 Part Number Information

Table 1: Model Matrix

Model Bop (typ.) Detection Plane OUT1 OUT2
KTH4621AXX  25Gs XY X Y
KTH4621BXX 25Gs XZ VA X
KTH4621CXX 25Gs YZ VA Y
KTH4622AXX 25Gs XY Speed Direction
KTH4622BXX 25Gs XZ Speed Direction
KTH4622CXX 25Gs YZ Speed Direction

6 Pin Definition and Descriptions

The KTH462N series adopts the SOT-23-6L package. The
pin configuration and markings are shown below.

VDD Te]oum2
TEST GND
NC T4] outt

Figure 3: SOT-23-6L pin configuration

— — — — Internal Code
— — — |nternal Code

|
: : I~ —Internal Code
|

SiEE

Figure 4: SOT-23-6L marking view
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Table 2: Pin Descriptions (KTH462NXXX-STé)

Pin  Symbol Description

VDD Power supply

TEST Ground

NC Ground

OUT1 KTH4621A: X-axis output
KTH4621B: Z-axis output
KTH4621C: Z-axis output
KTH4622: Speed output

5 GND Ground

6 OUT2  KTH4621A: Y-axis output

KTH4621B: X-axis output

KTH4621C: Y-axis output

KTH4622: Direction output

A NN -

7 Functional Block Diagram

Different models integrate combinations of orthogonal Hall
plates (XY, XZ, YZ).

VDD TEST _NC

- —
OpenDrain Output J]OUT]_
s i T
hall DX]— :
lx —> Sample/Hold& | % L L
inning Curre Offset .E
- - - M Cneelton |7 § OpenDrain Output
hall b . —u%_{ [I0UT2
LIGND

Figure 5: Block diagram of KTH462N series

8 Functional Description

Common 2D latch-type Hall sensors are typically constructed
from either dual-plane latching Hall elements or two single-
plane latching sensors. These devices are widely applied in
rotary encoders or sensing applications that require speed
and directional indication.
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The basic principle is to spatially separate the two Hall sen-
sors by a certain angle so that both can perceive the same

rotating magnetic field while maintaining a fixed phase dif-
ference. The frequency of the output signals reflects speed
or displacement, while the phase difference between them
reveals the direction of rotation.

! 1In quadrature signal processing,

orthogonal wa_veforms with
To achieve this, the two latching elements must be placed R ortoa b soneroa arract
with a magnetic spacing of half a pole plus an integer mul- direction.
tiple of full poles (5 pole +n poles), thereby creating signals

with a 90 ° phase difference.

The KTH462N series integrates two orthogonal latching-
type Hall sensor units internally. There are three main vari-
ants, each capable of detecting magnetic field components
along different orthogonal planes (XY, XZ, and YZ). In other
words, each device measures the same magnetic field pro-
jected onto different orthogonal planes.

For the three variants—A, B, and C—the detection directions
are respectively XY, XZ, and YZ. Since the two sensing axes
within each chip are arranged orthogonally, the correspond-
ing output signals will naturally be separated by 90°.

Thus, regardless of the sensor’s placement in a system, the
two output signals will always remain orthogonal to each
other.
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Figure 6: Comparison between dual-plane latch sensor and 2D latch Hall
sensor

9 Output Characteristics

The KTH462N series provides two independent digital out-
puts. For the KTH4622 series, these outputs are internally

processed to represent rotational speed and direction. For
the KTH4621 series, each output directly reflects the latch-
type switching state of an individual sensing axis.

Figure 7 and Figure 8 illustrates the response waveforms of
the KTH4621 and KTH4622 series when exposed to a sinu-

soidal magnetic field. For the KTH4621 series, each channel
behaves as a standard latch-type Hall switch:

When the applied magnetic flux density on a given axis ex-

ceeds the operating threshold Bop, the corresponding out-
put is pulled LOW and latched in that state. Only when the

field drops below the release point Brp does the output re-
turn HIGH.

The KTH4622 series, in contrast, includes an internal logic
block that converts these raw switching signals into quadra-
ture signals used to determine speed and direction of mag-
netic field rotation.

10 of 24



KTH462N Series CONNTEK

A OUTPUT
Vb |
Off-State Vou
Turn of f
Buy l
“---——-—t-———- ->
Turn on
VoL On-State
[}
- 1 ! >
Bre 0 Bor
N Pole S Pole
Figure 7

Direction change

JIAVINVAVINYS
VZAVZNVANY,

»

ol |

=3

o |

Figure 8: Output modes of KTH462N

Note: For the KTH4622 series, when powered on in the pres-
ence of a magnetic field, the initial output states of the speed
and direction pins are undefined. These states depend on
the magnetic environment surrounding the chip at the mo-
ment of power-up.

In a magnetic field-free environment, the speed output pin
defaults to a logic LOW level, while the direction output pin
defaults to a logic HIGH level.
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10 Model Configuration

This section outlines the naming structure for KTH462N se-
ries models. Each model code defines the detection plane,
operating frequency, and packaging type.

KTH462N XXX - XXX

Package: ST6 SOT-23-6L

Work frequency: M: 30Hz; T: continuous model 1.7 kHz
Threshold: A: Bop = 25 Gs

Detection direction: A: XY; B: XZ; C: YZ

Output: 1: Latch output;
2: Speed and direction output

Figure 9: Model Configuration

11 Absolute Maximum Ratings

Unless otherwise specified, all parameters are tested at Ty =
25°C and voltages are referenced to GND.

Table 3: Absolute Maximum Ratings

Parameter Symbol Min Max
Supply Voltage Vbp -0.3V 6V
Output Current TovrPur — 30mA
Magnetic Field B — No limit
Storage Temperature  Tsrq —50°C  150°C
Junction Temperature T — < 150°C
ESD Rating (HBM) — —6000V 6000V
2 2Exceeding absolute limits may

cause permanent damage. Op-
eration near these boundaries
for extended periods may re-
duce reliability.
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12 Recommended Operating
Conditions

Table 4: Recommended Operating Conditions

Parameter Description Conditions Value
Vbp Supply voltage range Chip operation 2.5V ~ 5.5V
Ts Ambient operating temperature Chip operation —40°C ~ 125°C

13 Electrical Characteristics

Unless otherwise specified, test conditions are: Ty = 25°C,
VDD =3.3 V

KTH462N XAM Series (Low Power, 30Hz)

Table 5: Electrical Characteristics —KTH462N XAM

Parameter Symbol Conditions Min Typ Max Unit
Supply voltage  Vpp — 2.5 3.3 55 V
Low-level Vor Iopr =1 mA - 0.01 0.05 V
output voltage

High—level Vou Iovr =1 mA Vop—0.15 Vpp—0.1 — V
output voltage

Average supply  Ippawy Vop = 2.5V — 32.3 — LA
current T4 =25°C

Wake-up time Tawake — — 945 — 1S
Sampling Is — — 30 — Hz
frequency
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KTH462N XAT Series (Continuous Mode,
1.7kHz)

Table 6: Electrical Characteristics —KTH462N XAT

Parameter Symbol Conditions Min Typ Max Unit
Supply voltage  Vpp — 2.5 3.3 55 V
Low-level Vor, Iovr = 1MA — 0.01 0.0 V
output voltage

High-level Vor Iovr = 1MA Vop —0.15 Vpp—0.1 — V
output voltage

Average supply  Ippg Vop = 2.5V — 1.9 — mA
current Ty, =25°C

Sampling Is — — 1.7 —  kHz
frequency

14 Magnetic Characteristics

Unless otherwise specified, test conditions are: Ty = 25°C,

VDD =3.3 V
Table 7: Magnetic Parameters

Symbol Description Test Conditions Min Typ Max Unit
Borwuwy Magnetic operate point  South pole to the left, fac- — 25 40 GS
Bop(ou ing the bottom or marked

orion) side (see Fig. 10)
Brpouny Magnetic release point  South pole to the left, fac- —40 -25 — GS
BRrp(out2) ing the bottom or marked

side (see Fig. 10)

By uw) Magnetic hysteresis Buy = |Bop(ount) — Brpwy) — 50 —  GS
By (out2) Buy = |Bop(out2) — Brp(out2)]
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Figure 10: 3D Orientation of Magnetic Axis

15 Performance Curves

The following plots illustrate the magnetic and electrical
performance of the KTH462N series under varying supply
voltages and temperatures.

Temperature=25C
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Figure 11: X-axis Magnetic Threshold vs Vpp at T4 = 25°C
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Figure 12: X-axis Magnetic Threshold vs Temperature at Vpp = 3.3V
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Figure 13: X-axis Hysteresis vs Vpp at T4 = 25°C
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Figure 14: X-axis Hysteresis vs Temperature at Vpp = 3.3V
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Figure 15: Y-axis Magnetic Threshold vs Vpp at T4 = 25°C
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Figure 16: Y-axis Magnetic Threshold vs Temperature at Vpp = 3.3V
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Figure 17: Y-axis Hysteresis vs Vpp at T4y = 25°C
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Figure 18: Y-axis Hysteresis vs Temperature at Vpp = 3.3V

Temperature=25C

30

7

9, 20

()

% 10

L

» 0

o

£

= -10

-‘g 20

[}

g, -30

[+] 2 25 3 35 4 45

= = Bops = Brpn
Supply Voltage(V)

Figure 19: Z-axis Magnetic Threshold v

sVpp atTy = 25°C
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Figure 20: Z-axis Magnetic Threshold vs Temperature at Vpp = 3.3V
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Figure 21: Z-axis Hysteresis vs Vpp at Ty = 25°C
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Figure 22: Z-axis Hysteresis vs Temperature at Vpp = 3.3V
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Figure 23: Average Current vs Vpp for KTH462NXXM series at
T4y =25°C

19 of 24



KTH462N Series

CONNTEK

st
wn

Temperature=25°C

g
o

=
wn

=
o

IDD(AVG)(mA)

I
wn

o
o

()

2.5

3 3.5 4

Supply Voltage(V)

45

5 55 6

Figure 24: Average Current vs Vpp for KTH462NXXT series at T4 = 25°C

16 Ordering Information

The following table lists available part numbers for the KTH462N
series, including their configurations, package types, and
recommended operating conditions.

Table 8: Ordering Information for KTH462N Series

Model Package Pins Magnetic  Switching Temperature
Threshold Frequency Range

KTH4621AAM-ST6  SOT-23-6L 6 25 Gs 30Hz —40°C ~ 125°C
KTH4621BAM-ST6  SOT-23-6L 6 25Gs 30Hz —40°C ~ 125°C
KTH4621CAM-ST6  SOT-23-6L 6 25 Gs 30 Hz —40°C ~ 125°C
KTH4621AAT-ST6  SOT-23-6L 6 25 Gs Continuous —40°C ~ 125°C
KTH4621BAT-ST6  SOT-23-6L 6 25 Gs Continuous —40°C ~ 125°C
KTH4621CAT-ST6  SOT-23-6L 6 25Gs Continuous —40°C ~ 125°C
KTH4622AAM-ST6  SOT-23-6L 6 25 Gs 30 Hz —40°C ~ 125°C
KTH4622BAM-ST6 SOT-23-6L 6 25 Gs 30Hz —40°C ~ 125°C
KTH4622CAM-ST6 SOT-23-6L 6 25 Gs 30Hz —40°C ~ 125°C
KTH4622AAT-ST6  SOT-23-6L 6 25 Gs Continuous —40°C ~ 125°C
KTH4622BAT-ST6  SOT-23-6L 6 25 Gs Continuous —40°C ~ 125°C
KTH4622CAT-ST6  SOT-23-6L 6 25 Gs Continuous —40°C ~ 125°C
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17 Magnet Placement Guidelines

The outer edge of a ring magnet typically exhibits the strongest
magnetic field. Placing the sensor near this edge maximizes
flexibility in determining sensing distance.

Figures 25 demonstrate placement options for the KTH462NAXX,
which senses in the XY plane. The sensor may be positioned

on the same plane as the ring magnet, either directly facing

it or mounted laterally. Rotation around the Z-axis by 180° is
permitted.

Figure 25: KTH462NAXX in XY plane: same-plane front or side mounting

Figures 26 show the KTH462NBXX configuration, which de-

tects magnetic fields in the XZ plane. The sensor may be lo-
cated beneath the magnet or aligned vertically with it. Z-axis
rotation is supported.

Figure 26: KTH462NBXX in XZ plane: bottom-mounted or front-facing

Figures 27 illustrate the YZ detection layout using KTH462NCXX.
The sensor is located under the magnet or with its lateral
surface facing the magnet’s ring. Z-axis rotation remains

valid.
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(0

Figure 27: KTH462NCXX in YZ plane: under or lateral placement

The magnetic field at the side edge of a ring magnet is sig-
nificantly weaker than at its outer edge. When the sensor is
placed near this side edge, sensing distance flexibility is re-
duced. In such cases, a stronger magnet may be necessary.

Figures 28 further show how KTH462NAXX may be placed
in the XY plane with its sensing surface or lateral edge fac-
ing the magnet’s side. Z-axis rotation is supported.

OO0

Figure 28: KTH462NAXX in XY plane: facing side edge of the magnet

Figures 29 show KTH462NBXX in the XZ plane, with either
the sensor’s front or top surface facing the magnet side.

) |
Figure 29: KTH462NBXX in XZ plane: front-facing or top-facing side
edge

Figures 30 illustrate KTH462NCXX placements in the YZ
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plane, either side-facing or top-facing relative to the mag-
net’s side edge.

@C Q

Figure 30: KTH462NCXX in YZ plane: lateral or top orientation toward
magnet side

18 Package Information
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Figure 31: SOT-23-6L Outline Drawing
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Table 9: SOT-23-6L Package Dimensions

Symbol Dimensions in Millimeters | Dimensions in Inches
Min Max Min Max
A 1.050 1.280 0.041 0.050
Al 0.000 0.130 0.000 0.005
A2 1.050 1150 0.041 0.045
b 0.300 0.500 0.012 0.020
c 0.100 0.200 0.004 0.008
D 2.820 3.020 0.111 0.119
E1 1.500 1.720 0.059 0.068
E 2.650 3.000 0.104 0.118
0950 (BSC) 0.037 (BSC)
el 1.800 2.000 0.071 0.079
L 0.300 0.600 0.012 0.024
L1 0.600 (REF) 0.024 (REF)
0 0° 8° 0° 8°
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