Application Note /

©)

Programmin



AN-12-0015 NOVOSLENSLE

Programming Tools User Guide
Based on NSM1030

ABSTRACT

The NSM1030 programming kit and the corresponding application interface are suitable for
programmable Hall switch IC NSM1030 product. Customers can use the OWI communication for
EOL programming. Programmable parameters include working magnetic range, auto trim
BOP/BRP, output polarity, magnetic polarity, TC coefficient, power consumption, etc. These
parameters can easily be modified or adapted to the individual requirements of the customer’s
application. This application note introduces how to use the programming kit.
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1.Programming Kit Setting

Figure 1.1 shows the NSM1030 programming KIT, please follow the steps to set up:

SessRsaREEEREREAR

JUMPER
owil

Figure 1.1 Programming KIT

1)Using Jumper to connect Sensor Voltage with VCC_Sensor. Please refer to the location Jumper in Figure 1.1.
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g VCC_ Sensor
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Header 3

Figure 1.2 P6 Schematic
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2)Connecting Out pin of NSM1030 with the test point TP1 of programming kit for OWI communication. Please refer to the
location of TP1in Figure 1.1.

3)Connecting VDD pin of NSM1030 with Header1 pin 32 of programming kit. Connecting GND pin of NSM1030 with Headerl
pin 34 of programming kit. Please refer to the location of Headerl in Figure 1.3. The Power supply voltage is 10V.
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Figure 1.3 Header 1

2.Software Application

2.1.Driver Installation

The programming board use serial port as the interface with PC by FT232 Standard. Users need to install a FT232 serial port

driver. After installing complete, the users can see the serial port in the device manager window shown in figure below.
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Figure 2.1 USB Serial Port

2.2.Application

NOVOSNS provides a Zip file include an application (NSM1030.exe) and a NSM1030.dll file. Users can open the application
software by double clicking the NSM1030.exe.

NSM103X R FHEF?
%] NSM103X_DLLdIl NS B

Figure 2.1 USB Serial Port
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3.Software Guide

3.1.Software introduction

The following figure is GUI for NSM1030 programming tool.
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Figure 3.1 Software GUI

Each time uses take an action, the command execution status can be confirmed by the status bar. If the command is
successfully executed, the status bar will turn green, and the text will turn into “fir & $17%Eh”. If the command fails ,the

status bar will turn red, and the text will turn into “fir &4 T2 .

1.Device connection

After programmer hardware has been connected to the PC by USB cable. Users can click “J%£$%” button. After the connection
is successful, the status will change from “RZEH % to “EEHE %", After connecting to the device, the user can power
on or off by clicking Power on/off button. All other operations need to be performed after the device is connected and the
chip is powered on, otherwise the operation will be invalid. The “New Device” button is used to initialize the default setting
of the chip. Users can click the button to change the chip status to the factory setting. Before configuration, users need to

choose the package type they use (SOT-23/T0-92S).
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Figure 3.2 Device connection

Package type |SOT-23

Figure 3.3 Package Type Selection

2.Parameters configuration

In this block, customers can configure the working mode according to individual requirements.

1)Basic config:

e Switch type: Unipolar / Omnipolar / Latch

e Output polarity: Low (When B>Bop, the output will be low level), High (When B>Bop, the output will be high level)

e Magnetic polarity: South/North (Only available in Unipolar mode. Please set to South in other mode)

e Low Power Mode: Enable or disable lower power mode (CHECK +/ means enable)

e Sample Period: Sample period selection. Power consumption depends on the sample period selection. (Common power
mode corresponding to 2ms/common power mode. If no special requirement, the low power mode corresponding to 256ms
for lowest power consumption).

e TC Selection: Magnetic temperate compensation (If no T coefficient information or magnetic drift can be ignored, please
select flat).

2)Applications:

Applicationl: Unipolar North Inverted Polarity:

e Switch type: Unipolar

e Output polarity: High

e Magnetic polarity: North

Application2: Unipolar North Standard Polarity:
e Switch type: Unipolar

e QOutput polarity: Low

e Magnetic polarity: North

Application3: Unipolar South Standard Polarity:
e Switch type: Unipolar

e Output polarity: Low

e Magnetic polarity: South
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Application4: Unipolar South Inverted Polarity:
e Switch type: Unipolar

e Output polarity: High

e Magnetic polarity: South

Application5: Latch Standard Polarity:
e Switch type: Latch

e Output polarity: Low

e Magnetic polarity: South

Application6: Latch Inverted Polarity:
e Switch type: Latch

e Output polarity: High

e Magnetic polarity: South

Application7: Omnipolar Standard Polarity:
e Switch type: Omnipolar

e Output polarity: Low

e Magnetic polarity: South

Application8: Omnipolar Inverted Polarity:
e Switch type: Omnipolar

e Output polarity: High

e Magnetic polarity: South
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Figure 3.4 NSM1030 Work Mode
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Figure 3.5 Example of Unipolar South Standard Polarity
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3)Additional Config:

e Swap input: For TO-92S unipolar application, enable swap input (CHECK  means enable)

e TH_shutdown_Disable: If no requirement for THD, disable TH_shutdown_Disable (CHECK v means disable)

e EN_CP: For all application, EN_CP must be enabled (CHECK v/ means enable)

e EN_Sleep: For low power mode, EN_Sleep must be enabled (CHECK v/ means enable)

e Gain setting: Change the full-scale range for different magnetic strength application. For Bop<15mT, select Gain=1; For
15mT<Bop<30mT, select Gain=2; For 30mT<Bop<45mT, select Gain=3; For 45mT<Bop<60mT, select Gain=4.

Additional Config

D Swap 1nput Trimlres
[ ] TH_shutdown Disable

[ ] EN_CF Trimlres
[ ] EN_Sleep

Trim3res

Gain Setting v

Figure 3.6 Additional Config

3.Read or write single byte register (Debug used)

it 0x10

Figure 3.7 Read or Write Register

4.BOP/BRP Try:
e NOVOSNS innovative auto trim technology can provide high precision BOP/BRP calibration.
® Figure3.8 shows a unipolar standard polarity application case. X-axis represents the mechanical position and Y-axis

represents the chip output.
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Figure 3.8 Relationship between Mechanical Position and Output

e Position 1 is the BRP position which is defined by users. Users should calibrate BRP by click Brp Auto Trim button at this
position. After auto trim, users can click BRP value to get the magnetic strength at position 1.
e Position 2 is the BOP position which is defined by users. Users should calibrate BOP by click Bop Auto Trim button at this

position. After auto trim, users can click BOP value to get the magnetic strength at this position 2.

BRF/BOP Tryv
BEF  0.00 et [ |isB [ Set Brp
R —"

pop 0.00 Set Bop

b4

Read BRP Value |: mT S LSB

Read BOP Value | Imr | ILSB

Brp Auto Trim Bop Auto Trim

Figure 3.9 Relationship between Mechanical Position and Output
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e Position 3 is the latest low-to-high change position defined by the user’s specification. The BRP position must lag from the
position 3 to give a buffer for BRP tolerance.

e Position 4 is the latest high-to-low change position defined by the user’s specification. The BOP position must lead from the
position 4 to give a buffer for BOP tolerance.

e The flow chart for BOP/BRP calibration

BOP/BRP
Calibration
Start

g

Move to
Position 1

-

Auto Trim

=
=
°

Read BRP
Value !=0

-

Move to
Position 2
Mechanical |
Movement
Auto Trim
Bop
Communication N
with Sensor
Read BOP
Value !=0

u
|

BOP/BRP
Calibration
End

Figure 3.9 Relationship between Mechanical Position and Output

5.Final Config
e OWI_Disable: After parameters config and BOP/BRP calibration done, the communication should be disabled. Click this

button will disable OWI communication function. MTP setting will be locked, and the POR time will be less than 1ms.
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e Write ECC: After all config done, users must click write ECC button to write ECC value into MTP.

e Quit OWI: Debug use. Users can quit communication mode and debug their config by clicking Quit OWI button.

e Write MTP: After all config done, click this button to write all config into MTP. Attention: NSM1030 only supports 20 times
MTP programming!

6.Read all register value: Debug use. User can get all register value for NSM1030.
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Addr :0x22 Value: 0x0C
Addr:0x23 Value: 0x00
Addr:0x24 Value: 0x00
Addr : 0x25 Value: 0x00
Addr : 0x26 Value: 0x00
Addr : 0x0B Value: 0x00
Addr : 0x0C Value: 0x00
Addr : 0x0D Value: 0x00
EQQr:UXSU Va}ue:ﬂxﬂﬂ v

Figure 3.11Read All Register Value

7.Reserved for NOVOSNS debug use.
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3.2.Full configuration flow
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Figure 3.12 Full Configuration Flow
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IMPORTANT NOTICE

The information given in this document (the “Document”) shall in no event be regarded as any
warranty or authorization of, express or implied, including but not limited to accuracy, complete-
ness, merchantability, fitness for a particular purpose or infringement of any third party’s intellectu-
al property rights.

Users of this Document shall be solely responsible for the use of NOVOSENSE’s products and applica-
tions, and for the safety thereof. Users shall comply with all laws, regulations and requirements
related to NOVOSENSE’s products and applications, although information or support related to any
application may still be provided by NOVOSENSE.

This Document is provided on an “AS IS” basis, and is intended only for skilled developers designing
with NOVOSENSE’ products. NOVOSENSE reserves the rights to make corrections, modifications,
enhancements, improvements or other changes to the products and services provided without
notice. NOVOSENSE authorizes users to use this Document exclusively for the development of
relevant applications or systems designed to integrate NOVOSENSE’s products. No license to any
intellectual property rights of NOVOSENSE is granted by implication or otherwise. Using this Docu-
ment for any other purpose, or any unauthorized reproduction or display of this Document is strictly
prohibited. In no event shall NOVOSENSE be liable for any claims, damages, costs, losses or liabilities

arising out of or in connection with this Document or the use of this Document.

For further information on applications, products and technologies, please contact NOVOSENSE

(www.novosns.com ).

Suzhou NOVOSENSE Microelectronics Co., Ltd
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