%%%Irﬁkl

Application Note

R EE IR R PLAE B HINEX G I AT 62 5

i3 TEXAS INSTRUMENTS

Patrick Simmons, Scott Bryson Position Sensing

HE

PR TR ARAT ShREIE B AR S AL (BT ml 8% EANU. T8l T B 85 AL R A ) %
AT AEREREOLT | AR SCVFIE R T R AT AT — s AN e i o 38 I AR TX 2 AR Gt T b TS B A AT
RN RS, P LS — oA F A BE TSR ok B 5 T 1) A% T B 453 - ik QP F

ASSCRSIER 1 U] S BAM AU 32 i 4 B TR Bl T 0 T A7 LA R B 1 A s e v 0y 9 2 v AT s i A s
FEXPAMBCE  , #AEH 3D Lot /R RN AR AR A IR Bt . ASCREVEAR A 41 1 e B AN 77925 A SR 7T g
S B B B LR 22 PR 0

ks

3 ] ST 2
2 PBRTIBETE b 3
2 TTE AU e 3
2.2 BEIAEIBERRTEUE ..o 5
2. B T T B s 8
24 JEHHARTE oo b b E bbb e b £ bk £t bttt bbbt 1
2.5 JERIBETFRIEEAETIR. ..o 13
28 TR ZEUR ettt b b H e H £ £ttt ettt 15
B BT e 19
Bl BT AT JUST e 19
B2 TR IBERRTBUE ...t 21
B Al T bbbttt 22
B4 JFRIBETFRIIEAE DI ..o 24
B T Y ettt b e E R h R h e E £ Rk £ e R bR bRt e bRt R e bttt bbb bt een e 26
B BB 27
B BB L 27
B AT T BETEIR et 27
PR

P RAR I % B A E I 7

ZHCUB24A - JUNE 2023 - REVISED DECEMBER 2023 RATHE SO LA BTN F RIS 101 1

eI R
English Document: SLYU064
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCUB24
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCUB24A&partnum=TMAG5273
https://www.ti.com/lit/pdf/SLYU064

A

I

TEXAS
INSTRUMENTS

www.ti.com.cn

1 i

ASCREBRAE 1 R AR AT A e ZERL R R R 1 dn e i P AR RO B A% IR M R | 3 B S TR 2L
WHRRER BRG] B 1-1 B4 T IR BRSO R B BOHRUR -

Joystick Control
Chosen

Establish Form Factor and Mechanical Constraints

v

Choose general Mechanical Method

v

Choose general magnetic sensing Method

v

Choose Magnet for Form Factor

v

Find necessary displacement for various devices
through simulation

v

Prototype

v

Bench Test

v

Assess and understand sources of error

v

Postprocessing to translate output voltage to position
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Magnet Sensor

~ Magnet Specifications

Magnet Shape

Poles

Magnet Material

Sim Settings
@

Bar -

Sintered Neodymium | ~

Matenal Grade N42 -
Select Remanence Value  Average Remanence ...
Remanence (Br) Temperature
1310 mTal20"C 20 "C
Temperature Coefficient Coercivity
012 %i"C 115 KDe

~ Magnet Geometry 0]

Magnet Length - X dim 2.46 mm

Magnet Width - Y dim 0.95 mim

Magnet Height - Z dim 3.45 mm

~ Magnet Moticn @

Origin Position

Position
XAds Y Axis 2 Axis
213 mm -1.23 mim 1] mm
Angle
X Axis ¥ Axis 2 Az
a0 Deg 0 Deg -30 Deg

Final Position

Position

Arc Length

&0 Ceg
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Magnet Sensor Sim Settings

~ Sensor Details @

or Selection

Sensor Select Sensor 1: TMAGS5273 -
v Sensor Specifications
Sensaor Family Multi-axis linear & 3 1Jie po
Device TMAGS5273
Part Number TMAGS2T3A1QDBVR. -
Package SOT-23 Pin Count
Max Vee Min Vec Applied Vcc
3.6 v 1.7 v 33 v
Max Input 40 mT Min Input 40 mT
il
Input Referred Moise (125 Y 125 Z: 68 uTRMS
Sensitivity 512 LSB/mT
e g Quiescent

Sensitivity Dir'y-x-Z op code ¥-axis position
Temperature Compensation 0 %C
Averaging 1 Samples
+ Sensor Position -dis

Position Properties

Position

X Axis Y Axis Z Axis

6.01 mm 04 mm 012 mm
Angle ] l
X Axis Y Axis Z Awis
1] Deg -90 Deg 1] Deg
> Sensing element not at center of
package
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AE = arctan (%) (1)

)

X_component X_measured — X_Center
X_Bound - X_Center

Y_measured - Y_Center
AE = arctan(—y‘componem) = arctan| - =bound - Y Center

HTH—EE x &My rEENT 0 F1 1 208, FHAGHE 0 f1 90° 2 M ME. it , FEN
x_component fil y_component 7} BLfF 5. 55 M0 Be 7 SRR TRaAR i ME | iR 3EA—5 , Mkt e f
A B 2-15 J@7n 17 AT LLEEXT 2 ik 2 451K A8 T7 I e 3e i AR i DU RS R 77 0. BRIk, mr DU A 5 BLS P ARRS 26
ABAER) BRI

Magnet Installation 1 Magnet Installation 2 Magnet Installation 3 Magnet Installation 4

& 2-15. Bifh2ess

float AngleComponent(const float measured, const float Left_Down_Bound, const float Right_Up_Bound,
const float Center)

float angleComponent;
if(measured > Center)

if(Left_Down_Bound > Center)

angleComponent = -(measured-Center)/(Left_Down_Bound-Center);
}
else if(Right_Up_Bound > Center)

angleComponent = (measured-Center)/(Right_Up_Bound-Center);

else if(measured < Center)
if(Left_Down_Bound < Center)
angleComponent = -(measured-Center)/(Left_Down_Bound-Center);
i1se if(Right_Up_Bound < Center)

angleComponent = (measured-Center)/(Right_Up_Bound-Center);

}

return ang1 eComponent;
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AE = atanz(w) + (y_component < 0?360:0) (3)
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