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Trigger Control
Chosen

Choose general Mechanical Method

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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a1 agnetic Field too Strong a2 a1 Design Goal a2 a1 Magnetic Field too Weak a2

T T T T T T
sH o 1=k :
51 | A W] | &1 |
@ @ ©
S| | 5| | S| |
> [} > [} [} > [} [}
'g_ [} [} 'g_ [} [} ‘é_ [} [}
=R | 5| | AR |
ol | o1 | (e | |
:|! g 1L :
> > >
a1l 1 al a M«

1 1 1 1 1 1

a, magnet angle from sensor (degrees) a, magnet angle from sensor (degrees) a, magnet angle from sensor (degrees)

Avoid

Device Output Voltage (V)
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a, magnet angle from sensor (degrees)
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Magnet Dimensions 3.175m

i -

.7625mm

XZ-Plane Displacement Dimensions
= —————— |
110°
.

\

\
\
P | S \

1imm
B

15.01mm 4.64mm

*Dimensions not to scale

XY-Plane Displacement Dimensions

*Dimensions not to Scale

*Magnet Offsets when magnet oriented 3t 0°
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Material Properties X
Material Name: I Custom Material
B-H Curve | Linear B-H Relationsl v |
— Linear Material Properties
Relative p_r I 1.591 Relative p_z | 1.591
Phi_hr, deg I 0 Phi_hz, deg I 0
— Nonlinear Material Properties
Phi_hmax, deg I 0
— Coercivity Electrical Conductivity ———
H_c, Ajm 215000] Sigma, MS/m ,0—
— Source Current Density
3, MA/m~2 [
— Special Attributes: Lamination & Wire Type
| 0-Notlaminated or stranded |
Lam thickness, mm | 5 Lam fill factor | 1
Number of Strands | 5 Strand dia, mm | 5
Def. Help | Okay | Cancel
& 4-4. BiA%H
By = HrioHc (1)
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Perimeter:| 29.92mm
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3.5
—— Measured 1
3.3 —— Measured 2
S 3.1 _— lg/lleaslu;eg 3
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S 2o \\\
S 2.7 \
< 25 \
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Q 2.1 N
=
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AN AR AT IR . ERXPRTET , AN ZAMMA RGTIEATRAE , DUE S AR R R 2R
Ja , AT DARSEAE AR AR A O . sl 7-1 s, P EdE SAMEEARAE , IR BRI R KN T E 2
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Measured Values
1 a

e — e e ———— - -a

Device Output Voltage (V)

a, magnet angle from sensor (degrees)

Look-up Values with Interpolation

2 al a2
T T T
| | @ |
| Dol B BN |
I o1 © I
| 5! N |
| > | \\\ |
| —_— §_ | 1) |
| 5|1 S |
| ol > |
| g1 \G\\ |
| R O-__ |
: &L ° o |
a, magnet angle from sensor (degrees)
B 71, BRE T

BT ERRS S AR E L KN, BRI R ER AT s, AR MR T e —FEfi i,
APV RO — BRIk . 1 7-2 SR TR —OOM =R ml Aok E g 2l 2k ol . g2k i 255 10 A

FARLIR) T RE o

Measured Values

R g g P
N R —— | Y

Device Output Voltage (V)

a, magnet angle from sensor (degrees)

Device Output Voltage

Device Output Voltage (V)

V)

Ty | B )

Linear Regression

T |V R | Y

a, magnet angle from sensor (degrees)

Quadratic Regression

-———— - - - -l

a, magnet angle from sensor (degrees)

Cubic Regression

Device Output Voltage (V)

[ —— | (]

a
T
|
|
|
|
|
|
|
|
|
|
1

a, magnet angle from sensor (degrees)

& 7-2. [HH%E
X T AL B Bl R e et (A B R R R FE AR LR MR AT N TS Bh T 5 A P DR A R e e TR R Y
Bl (Vour > VL) TiZ5 ), ZREHTEBCEER &8, BEREZXEETTE , FERmME AR 2 27K 5
XEERITARA . BT AR, TREAENH R, B R B x, AR BN v, n 2T U

aVout + b = angle

aVout® + bVout + ¢ = angle

aVout® + bVout® + cVout +d = angle
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S AL

B R T BT ESRAVERE , 3 7-2 Box e 2 27 5 A IRAME. RIEER 7-2 e fit
R H, AT RMEHI 75X 6 7E Microsoft® Excel® sk 524 a £ d.

aZx® +bTx + cxxt +d¥xd = ¥xdy; 2)
aZx® + bTxt + cxxd +d¥x? = ¥xly; ()
4 +b 3 + 2 +d .= R 4
ay.x; XX Y X XX = XXy (4)
ayx3 +bEx? +cyxl +din = Ny (5)
xR 7-1. [EHMHRE 1
FEE () (V) HH 2 e 3 4 W S i © AR WH2AE | ABdAE
110 1.799433 3.23796(1) 5.82649(2) 10.484387 18.86596 33.94803 197.9376 356.1756(3) 640.91434)
105 1.85587 3.444241 6.392052 11.8627 22.01577 40.85833 194.866 361.6453 671.1655
100 1.932033 3.732753 7.211803 13.93344 26.91988 52.0101 193.2033 373.2753 721.1803
95 2.082433 4.33652 9.030532 18.80548 39.16116 81.5505 197.8312 411.9702 857.9005
90 2.248933 5.057701 11.37443 25.58034 57.52848 129.3777 202.404 455.1931 1023.699
85 2.705 7.317025 19.79255 53.53885 144.8226 391.7451 229.925 621.9471 1682.367
80 3.0829 9.504272 29.30072 90.33119 278.482 858.5323 246.632 760.3418 2344.058
75 3.313167 10.97707 36.36887 120.4961 399.2238 1322.695 248.4875 823.2805 2727.666
(1) 55255 1 BITHKIEE R (1.799433) , #2715 2 (R
(2) B2 1 Bouk g R (1.85587) , #&7F 3 3 T
(3) K8 1 BITiEE R (197.9376) , T3] 2 I
(4) 58I 1 HEITI LS R (197.9376) , ETHE] 3 1
x 7-2. [BIAMHKRAE 2
17 a b c d A
1 x 6=2910.717061 | =x;°=987.0197 x4 = 345.0326 =x, 3 = 125.2975 10668.95
2 >x; 5 =987.0197 =x;4=345.0326 = x;3=125.2975 > x; 2 =47.60755 4163.829
3 x4 = 345.0326 Tx; 3 =125.2975 T x; 2 = 47.60755 x = 19.01977 1711.287
4 =x;3=125.2975 T x; 2 = 47.60755 >x; =19.01977 =n;=8 740
1. 110° B} x4 "=output” , 105° K} x, "=output" , <5,
MULT(MINVERSE(al:d4),right—side terms1:right—side terms 4) (6)

RHEE 7-2 HHEA Excel A7 6, AITHAEE 1207 B RE. B 7-3 BT 1.7V £ 3.3V i L s

FRI ST 25 0 R RN 7 R A PSR 7 E B

—25.5528 x output> + 206.8976 X output® — 564.915 X output = &

()
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3.5
3.3

s AN
2:5 \
2.3 \\

2.1
1.9 —~
1.7 —

1.5
65 75 85 95 105 115
Angle (°)

& 7-3. EHME

—— Average Measured
—— Cubic Regression

TMAG5253BA1 Output (V)

8 B4

AN HF AR T B B E IR RN AR B MR 38 AR . Zd R e N BRlOR 23 INUBREREL |, SR AR T1
Magnetic Sensing Proximity Tool AT FITH &5 RKIE B |, Ao F— L85 AL BR B AR 23 2 H H s LS 21 A
o SERAISER RS, ANTE TR RN . B AN EE RS, R RIUERIE. WA
FERRARTCNT . XA B A2 Ja A |, Wit AP B A Re B U 2 AR 38 AN EE L EE |, o DA
F— 26 T HRPOE S AN BT 5. 28 = AN B IR |, T ™ i B 2 5, R ®H 2 E
B, IXAE AT AR A 1A R 2 RN T A R i PR

1. FEM{EE (TI) , HALL-TRIGGER-EVM Fil F'#575 .
2. IS (TN) , AGERPTFHAT HMI #A5E BEFH T
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ERFRNRREH
THREFRERANTREERE ( 9FBER ) . RITAR (8F3ER1 ) . MARHMRITEN, METE, R2EEMEMER ,
E{%Ei&ﬁﬁﬂﬂ’f‘f&ﬂjﬁﬁﬂﬂﬁ?ﬁiﬂ%ﬁ?ﬂ’ﬂ?ﬂﬁ , BEETETNEHYE. RREARAANEREITELEAE=SF MIRAFRHETE
XLEFRAMEMEA TI = RETRITNBRET RARER, SFATREUT2HIRE : (1) HNENNARRESEN TIFR , (2) ®Rit. B
MRS |, (3) BRENNARZEMREAREARLMBIERZS, FERE. KERHMER,
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