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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 Overview

The KTH78 series evaluation kit is designed to be used alongside the
EVM programmer software. This manual introduces the components
of the evaluation kit and the primary features of the software, including
register read/write, angle data reading, and firmware updates.

2 Evaluation Kit Components

2.1 Connection Diagram

The connection diagram of the KTH78 evaluation kit is shown below. It
includes a USB cable, KTH78 Sensor Control Board (SCB), connection
cables, adapter board and demo board. The KTH78 SCB evaluation box
contains an MCU preloaded with the necessary firmware for communi-
cation and interaction with the software. The adapter board can connect
either to the customer’s PCB or the provided demo board. The demo
board is equipped with the KTH78 series chip, and all the pins of the
chip are exposed for easy connection and testing.

Figure 1: Connection diagram of the KTH78 evaluation kit.

2.2 Adapter Board

The adapter board connects the KTH78 SCB evaluation box on the left
through a conntection cable. Its pin definitions are labeled in the dia-
gram. On the right, it connects to the demo board with removable termi-
nals, and the pin definitions are also labeled. If no demo board is avail-
able, the KTH78 series chip can be soldered directly onto the adapter
board for evaluation.
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Figure 2: Adapter board for the KTH78 evaluation kit.

2.3 Demo Board

The demo board includes the KTH78 series chip and the necessary ca-
pacitors. It also connects essential chip pins to pads below through J1
and J2 connectors. The pad definitions for J1 and J2 are as follows:

Pad Pin Description

J11 VDD  Power Supply

J1.2  GND Ground

J1.3 NC Not Connected

J14  CS SPI Chip Select
J1.5 SCLK SPI Clock

J1.6 MISO Master In Slave Out
J1.7 MOSI Master Out Slave In
J1.8 TEST Internal Testing

J21 106 PIN15

J2.2 101 PIN1

J2.3 105 PIN9

J24 104 PIN6

J25 102 PIN2

J2.6 103 PIN3

J27 MGL Magnetic Field Low
J2.8 MGH Magnetic Field High

Table 1: Pad Definitions for Demo Board Connectors
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Figure 3: Demo board for the KTH78 series chip.

3 Software Interface and Features

3.1 Home Section

The home section includes several primary functionalities:

LT KTH78 Series Winform V1.0.0.3 - a ba
English @)

CONNTEK

No device detected

Communication Connect

_' (onnec(

HEEEE

Official Website KTH7801 Datash KTH78‘I 6 Datash KTH7823 Datash User Manuel

Figure 4: Home section interface.

3.11 Communication Connection

The default communication mode is USB. Users can switch between
USB and serial communication by toggling the option. Once the hard-
ware is connected via USB, a message will indicate detection. Clicking

"Connect” will establish the connection if the message confirms success.

Otherwise, an error dialog will appear.
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~ Communication Connect

~ Communication Connect

‘ Device connected ‘ Disconnect

3.1.2 Language Switching

The default language is Chinese. Users can toggle the language setting
to switch between Chinese and English.

3.1.3 Related Resources

This section provides access to relevant resources for further reference.

OODED

Official Website KTH7801 Datasheet | KTH7816 Datasheet | KTH7823 Datasheet User Manuel

3.2 Register Read/Write Section

The register read/write section allows users to interact with the device’s
registers.

3.2.1 Register Table

Users can modify register values directly by entering values in the text
fields and pressing Enter. Checkboxes enable or disable specific register
settings.
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LT KTH78 Series Winform V1.0.0.3

Home

Z[15:0] Zero position setting

~ Function

I ~ Read/Write Registers

Read Registers
Write Registers

Rotation Direction
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Firmware Update
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PPT[9:0] ABZ Resolution 1023
ABZ_LIMIT[2:0] ABZ output bandwidth [
MGL[2:0] Alarm threshold for low magnetic intensity 0
MGH[2:0] Alarm threshold for high magnetic intensity 7

Figure 5: Register table interface.

3.2.2 Functional Details

The "Read Registers” button updates all register values in the table. The
"Write Registers” button writes all modified values to the chip, providing
a dialog with feedback on success or errors. The result of the magnetic
field strength detection is reflected by the indicator light on the inter-
face. If the light is on, it indicates that the magnetic field strength has
exceeded the threshold.

3.3 Data Reading Section

Figure 6: Data reading section interface.
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The Start Reading Angle button continuously reads angle data and up-
dates the real-time angle reading plot, the current angle value, and the
degree display below.

The plot can be zoomed in by selecting an area with the mouse, and it
can be restored to its original view by right-clicking.

The Angle Source dropdown menu provides two options: SPI and PWM,
which allow switching between different angle acquisition methods.

Above the Read Angle button, there is a text prompt displaying the SPI
angle output format: either 16-bit angle or 12-bit angle + CRC.

For Zero Point Configuration, users can modify the value in the Zero
text box and press Enter to write the value into the zero-point setting
register. Clicking the Set Current Angle as Zero Point button will write
the current angle value displayed at the top into the zero-point setting
register.

For Off-Axis Calibration, users can modify the value in the GAINtrim
text box and press Enter to write the value into the off-axis trim register.
By selecting the Xtrim or Ytrim checkboxes, users can choose to trim
the X or Y axis.

The Start Reading Position button continuously reads position data and
updates the ABZ incremental position text display in real time.

3.4 Gain Trim Section

LT KTH78 Series Winform V1.0.0.3 - a x

Test Motor Speed Gain Trim Parameter
Angle Out | 16bit Angle ||| X/Y Trim Ytrim
Pole Num = 1 n Angle Out 16bit Angle

Start Testing Motor Speed | ULONITY

Pole Num 1
Motor Speed Test Result = u
Motor Speed 0 Initial Gain = 0 u

Final Gain = 255 u
Start Calculating Gain Trim

Gain Trim Result
Best Gain 0
Max Error 0
Min Error 0
Error pk-pk 1]

Read Gain Trim Result

Figure 7: Gain Trim settings.

This function primarily enables the motor to rotate at a constant speed

while the program periodically reads the SPI position data from the KTH78

chip. It then calculates the optimal GainTrim register value and writes it
into the register to achieve off-axis correction.
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Before use, ensure that the motor rotates at a constant speed. The speed
can be selected from one of the following options: 50 rpm, 100 rpm, 400 rpm,
500 rpm, 1000 rpm, or 3000 rpm. Next, configure the off-axis parameters

as described below:

e (1) Trim Direction: Refers to the selection of Ytrim or Xtrim, based
on the physical position of PIN1 as defined in the datasheet.

® (2) Angle Output: Specifies the SPI angle format. Based on the
chip’s suffix model, choose between a 16-bit angle output or a 12-
bit angle output with a 4-bit CRC.

* (3) Motor Speed: Refers to the current constant rotational speed
of the motor.

® (4) Pole Pairs: Refers to the number of pole pairs of the magnet
used with the KTH78 chip.

¢ (5) Initial Gain and Final Gain: Specifies the range of GainTrim
register values to be tested.

After configuring the off-axis parameters, click the Start Off-Axis Cal-
culation button. The program will begin calculating the off-axis param-
eters, and the progress bar will start moving. When the progress bar
reaches 100%, the calculation is complete, and the results will be dis-
played in the off-axis calculation results area.

— Gain Trim Result
Best Gain
Max Error

Min Error

o o O O

Error pk-pk

Write Best Gain
Figure 8: Gain Trim Results.

Clicking the Write Optimal Gain Value button will write the optimal
GainTrim value into the GainTrim register and save it.

3.5 Firmware Update

The firmware update process includes the following steps:

1. Connect via USB communication. 2. Select the desired firmware bi-
nary file. 3. Click "Update” and wait for the progress bar to complete. If
an error occurs, retry the process.

4 FAQs

Q: How do | set ABZ resolution and UVW pole pairs?
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LT KTH78 Series Winform V1.0.0.3 - a X

Version Message
HW Version: null SW Version: null

Read Version Message

- -

Select File

Figure 9: Firmware update interface.

e ABZ Resolution: Set by the PPT[9:0] register. The resolution equals
4 x (PPT[9:0] + 1) lines. For example, PPT[9:0] = 1023 results in an
ABZ resolution of 4096 lines.

e UVW Pole Pairs: Set by the NPP[2:0] register. The pole pair count
equals NPP[2:0] + 1. For example, NPP[2:0] = O corresponds to 1
pole pair.

Revision History

Version  Date Author Revision Summary

1.0 2024.06.18 Liu Junbo Initial release.

11 2024.08.12 Hu Qinbin Added description for automatic gain cal-
culation.

1.2 2024.08.20  Liu Junbo Added bilingual switching; updated angle
reading and version information features.

13 20241213 Zhang Kaixin Updated evaluation board composition de-
tails.

Table 2: Revision History
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