Technical White Paper

&/ 2e1E 3D BEIR BN B A3 1T AT e

i3 TeEXAS INSTRUMENTS

Manny Soltero, Gloria Kim

i
B Tolk 4.0 FEREAAWUR FEBEAR | T IBORB G 2 A% GeiIE A Tolk e 8 BAT S s i) H 3 KT NHfi iR RGE
R AT AT SR, | AR 2 LSRN ) 5 ZE AT o o B B
FEREE N L P L AL BN EBOR |, FEBEZANRER | FHRNENREE . YREE .. DRER, RfE®
R SRR AL E I RIETE DL T SEVE . R R AR 4RSS R Gt BRI E R, IR U] 1 2tk 3D R
RO, BB A% SRR T ] LA T 1 BE AR 1 ]

M2
1 T BT B T T B oo e e et et e ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt eeen 2
2 BB T T R et e et e et e et et e e e e e et e e e et e e e e et e e e e e e e e e e e eeeeane e 4
B B R R TR T ettt e et n et n ettt et ettt ettt e et ettt ettt et ettt et ee oottt et aees 5
A R T A B oottt 7
B T ettt ettt ettt e et ettt ettt nn s 9
B T T ettt e ettt e e e e e e et e e e et et e e et e e e e e e e et n e e et et e et et n et et n ettt enen e et aean 9
RS
Bl 1-1. PR E 3D T IR UL B AL BRAE I ZR M B T IR T2ttt 2
B 1-2. FHIRIEE TEREIR] XZX BETRTR M. oo et e e 2
B 2-1. A G TBEE R B IR A FEREIUTIRA ..o oo ettt 4
Bl 3-1. FEF R = G HAL AT 3D B AT IR I TR ..ottt ettt ettt et ettt ettt et et ee et ettt ettt et et ee et et et eee 5
FEl 3-2. 7E e a4 5 B A £k 3D B IR AN AL B AL AR AT T AN BE M B TR B 6
B 3-3. B REAIMFZIEE IE T XY TIT ..o ettt et et et e et e e e e e e e e e e e e e e e 7
B 41 A5 TMAGS AT BB TR . ..ottt ettt en et et e et s et e e eeeen e 7
FE] 42, TIMAGSET 70 B 0 et ettt ettt e e e et et et e et e et e e et ee et ee et e et e e et eenee st ee et ee et eee e e e e e er e e e e nn e 8
FITE R

G 21 TIMAGSETT0 TEEIEE TR oottt ettt e et et e et et e e e et e e et e e e e et et e et et et e e e e et e e en e seeeen e eeeeeenene 4
2 4-1. TMAGS1T70 B TR T o o T T .ottt 8
[EL D

P F b & H T & I .

ZHCAAU8 - SEPTEMBER 2021 [EHLENE 3D 7N ZE I () B LI AT R A i 1

Submit Document Feedback

English Document: SBAA530
Copyright © 2021 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCAAU8
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCAAU8&partnum=TMAG5170
https://www.ti.com/lit/pdf/SBAA530

13 TEXAS

INSTRUMENTS
TR RS SR e www.ti.com.cn

1 EERERE T LI R E

SCHLS AT BE R RS B H 5 E DUBMR I B AT RS, R PR ARGIERE . X T/ PUE . SCRHEHINA , B
e AT R RS I R 2 PR R SRR |, IXRAWAT . R EOR A — M AR BLIZ s R S, AR
NENVESN T Setbsh 1 il A B s 8 (MCU) IR BEPUE RS , ATSLBUA 3 T IS E M. XA R St
BCEAE B AR H iRt ¥ 2 MRS, Cs IR . MR E AL | IR RECE A A B RS B b AR e i

LENEB Tl ] — R IEIRES R IR ER 2R AR 3 7 AR I X L B i 11 P, RIS X B AR E . 18
FIARAR 21 3D B /R S (o B AR I AR I ARGE WEIA 1K) X AN Z 73 B v 5 A I 45 HH 3 7 IO 20t o

Mover

Linear displacement

Magnet mounted /

on mover Z axis
— — T_' Kaxis
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Ideal case:

Z and Xj are used for angle
X axis measurement at time t,

Pseudo simultaneous sampling:
Z and an average of X, and X, used
for angle measurement at time t,
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Left side . .
of hinge Right side
of hinge

Ring magnet
- embedded in right
side of hinge

[

Door

rotation
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BLDC motor

Dipole magnet
X axis

Y axg_;

Z axis
(orthogonal to IC)
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Sensor in-plane Sensor out-of-plane Sensor on-axis
s s

Downward push
feature

Knob
\ Dipole magnet
embedded in knob

Rotation of knob

Z axis .
X axis

Y axis
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BY(NORMALIZED)
By = asin® Bx(oFF-Axis, OFFSET)

By = o cos 6
Bx(oFF-axis)

0 = atan2(By, By)
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Magnet attached
to shaft

TMAG5170
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SPI
interface

safety failure.
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ALERT pin functionality:

* (OUTPUT) in wake & sleep mode, the
device wakes up periodically to check
status settings, and alerts the MCU only
if system status changes.

* (OUTPUT) alerts MCU of a functional

* (OUTPUT) indicates a specific pre-
determined magnetic threshold has
been crossed (switch function).

* (INPUT) triggered by the MCU to start

a new measurement.
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