SUNSTAR

AMR

BT AL e
OraSSINE ——
>
sirain =
laghit
direction —
presencs sl rhovs
- : H}—{ ol
Al —— e
GUman] — lf
1 i fwld
argla = "

http://www.sensor-ic.com/ TEL:0755-83376549 FAX:0755-83376182 E-MAIL:sz2ss20@163.com

Honeywell

-._\_\1
» ctpat
RO P

| signal
-
LT | bt

Magreetic Sansor Deisciabls Field Range |gauss}”
{ Technology [ B 1 s [ L S N - L
Saquid
Fisar-Opiic ——
gty Pusspr
i PTExSdc Orh
Bairch-Col
|y Flekd
anisotropic T PreGoe
magnetoresistive AMR AMR Mapnetoransisn: ——
el g e e —
Magnoig-Diphical Sensor
Torl Mogneioresisivg
Hal HEfacl Sensod | ——
ol Tgauss = 10 Taaka = 10 "‘-qi—-u
1
1 (AMR)
AMR 1/12,
000 AMR
1 10 )
(AMR)
1
1 10 William Thormpson 1856 Lord Kelvin
10
1 100

Honeywell/Commerciab|fiygitaR&Sensor http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:szss200163.com




SUNSTAR

http://www.sensor-ic.com/ TEL:0755-83376549 FAX:0755-83376182 E-MAIL:sz2ss20@163.com

AMR
AMR
Permalloy
2
3%
2
1000 1 5MHz
AMR
AMRE
Sensor
\f+———~———;%75
- Waut
+
W
2 AMR
AMR
AMR
/ /
R 3
mV/V/Oe \%
Vb, Vb 5V 3mv/
V/Oe, 15mV/Oe
1mv 67U Oe 1/150000ke.
67 1V/Gauss
67 x 15mV/guass + 2gauss
0.5V 4.5V 2.5V
A/D AMR

Honeywell

60 T
40T
Z 20f
= [
o
5
o]
[0
(o]
°
@
2 sweeps
60+ " " " } } } !
20 -15 -10 -5 0 5 10 15 20
Applied Field (Oe)
3 AMR
AMR
AMR
AMR
1

AMR

magnetic
sensor

RN

4

Honeywell/Commerciab|fiygitaR&Sensor http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:szss200163.com




SUNSTAR

AMR

15

1+

Ferrous Object + Uniform Magnetic Field = Field Disturbance

5
AMR
7 8
7
Silhouette 8 Saturn

XY Z
X Y Z

XY Z = -24 -187 -554 mGauss

7 8

Honeywell/Commerciab|$gitpR&Sensor http://www.sensor-ic.com/ TEL: 0755-

http://www.sensor-ic.com/ TEL:0755-83376549 FAX:0755-83376182 E-MAIL:sz2ss20@163.com

Honeywell
7 8 51
Y z X
Y
6
6
6
7 8
AMR
6
1 XY z
vehicle
forward reverse
distance X
magnetic
sensor Y 7
(1 ft. above ground) (south)
6
Saturn 1
3 XY z 9 10
9 1
- 10 3
9 10
10

83376489 FAX:0755-83376182 E-MAIL:s2ss200163.com




AMR

Earth's Field (mgauss) Earth's Field (mgauss) Earth's Field (mgauss)

Earth's Field (mgauss)

SUNSTAR

80 -
X-axis (right/west)

front

rear

1 51 101 151

/\ Y-axis (in lane/south)
-50 / \
-150 V’\
-250 \ /\/\/\ /
NV 4

-350 -

1 51 101 151
-500 +

—j Z-axis (up) /\/\
|
-700 \ /\\/
-800

v

-900 -

1 51 101 151
900 -

Magnitude
700 A
o

600 N ——
500 -

1 51 101 151

Time (x 50msec)

Earth's Field (mgauss) Earth's Field (mgauss) Earth's Field (mgauss)

Earth's Field (mgauss)

http://www.sensor-ic.com/ TEL:0755-83376549 FAX:0755-83376182 E-MAIL:sz2ss20@163.com

Honeywell
150 -
100 X-axis (right/west)
50
0
-50
-100
-150 \ \ \
1 51 101 151
100 -
/\ Y-axis (in-lane/south)
0
-300 ‘ ‘ ‘
1 51 101 151
-500 -
—\, Z-axis (up) M—
-600 v\ rA/\/
-800 \
-900
1 51 101 151
900 -
Magnitude
" ,Ap\/\w
700 J \/\
600 | ———— ]
500 ‘ ‘ ‘
1 51 101 151

Time (x50 msec)

Honeywell/Commerciab|fiygitaR&Sensor http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:szss200163.com




SUNSTAR http://www.sensor-ic.com/ TEL:0755-83376549 FAX:0755-83376182 E-MAIL:sz2ss20@163.com

Honeywell
AMR
300 - 300 -
%\ X-axis X-axis
5 200
% forw ard reverse 250 forw ard AR
= 100
%
T N A I S
- 200
£-100
it
-200 : : : : : 150 : : : :
1 51 101 151 201 251 1 51 101 151 201
40 -

{\ Y-axis / (\ Y-axis :

s Field (mgauss)
[ 4 .
[6)] (&)} [6)]
o o o

Earth
I
(&)
o
]
p
—1|

'450 T T T T T '80 T T T T
1 51 101 151 201 251 1 51 101 151 201
-200 - -400 -
a Z-axis Z-axis
3 -300 A I
2 / \ -450
Q
L / \’\ /\/ \ -500
S
'600 T T T T T '550 T T T T
1 51 101 151 201 251 1 51 101 151 201
Time (x 50msec) Time (x 50msec)
9 X 10 X
Y Z 1 1 Y 1 3

Honeywell/Commerciab|fiygitaR&Sensor http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:szss200163.com




SUNSTAR http://www.sensor-ic.com/ TEL:0755-83376549 FAX:0755-83376182 E-MAIL:sz2ss20@163.com

Honeywell
AMR
sensitive axis
magnetic sensor
field / \ field /\
1 left-to-right time right-to-left time
11
9 Y
11
11
z
9 Y
1 9
11 9 Y
51
X24Y2472 12
60

12

Honeywell/Commerciab|fiygitaR&Sensor http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:szss200163.com




AMR

Earth's Field (mgauss)

Earth's Field (mgauss)

13

Field Variation (mgauss)

SUNSTAR http://www.sensor-ic.com/ TEL:0755-83376549 FAX:0755-83376182 E-MAIL:szss20@163.com
Honeywell
600 - 590 -
Magnitude (5 ft.)
550 585 -~ —
500
Magnitude (1 ft.) 580
450
575
400
forward reverse
350 570
300 ‘ ‘ ‘ ‘ ‘ : 565 : : : : : :
1 51 101 151 201 251 301 1 51 101 151 201 251 301
587 ~ . 568 -
Magnitude (10 ft.) i
Magnitude (21 ft.)
586
567
585
584
566
583
582 : : : : : : 565 : : : : : : :
1 51 101 151 201 251 301 1 51 101 151 201 251 301 35
Time (x50 msec) Time (x50 msec)
12 1 5 10 21
12 AMR 1 4
1 5
300 -
Change in Magnitude vs. Distance
250
200
150
100
50
0 : — : i
0 5 10 15 20 25
Distance from car to sensor (feet)
13

Honeywell/Commerciab|fiygitaR&Sensor http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:szss200163.com




SUNSTAR http://www.sensor-ic.com/ TEL:0755-83376549 FAX:0755-83376182 E-MAIL:sz2ss20@163.com

Honeywell
AMR

Declination Angle

AMR

2500

“

lodestone” F

15

100 -
05 0.6 14 80 1

11.5°

220 { 45 90 135 180 225 270 315 360

Output (%Full Scale)

Dip Angle -60 |

Direction (degree)

15

16

Ry gy ] 2 - Axis # Analog to
Magnetic Digital »| UProcessor | g

Sensor » Converter

16
14

Honeywell/Commerciab|fiygitaR&Sensor http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:szss200163.com




SUNSTAR

AMR

=90 - ArcTan ( X /Y ) x180/mt (Y>0)
= 270-ArcTan(X/Y)«180/Tt (Y<0)
=180 (Y=0, X<0)
=0 (Y=0,X>0)

17

Heading Error Due To Pitch (Dip Angle =40°)

http://www.sensor-ic.com/ TEL:0755-83376549 FAX:0755-83376182 E-MAIL:sz2ss20@163.com

Honeywell

MEMS ,
MEMS

|- Tilt compensated
azimuth or heading

10 1 ‘
pitch (degree)

i . Roll
%\ ’ -5 N Tilt Sensor | pitch
§ -2 Analog to . L;Prrfocessozj
g igi interface an
E S " e algorithm
; N Magnetic _ | Converter g
£ 2 Sensor _
: 5
$ sl

10
18
-10 ‘ |
0 90 180 270 360
Heading (deg)
17
40 |
90

X

XY

H? H

19

X=X cos(d)+Y- sin(6) sin(9)-Z- com(B) sin(d)
Y, =Y cos(6)+Z- sin(¢)
6 ¢

1 G x H_= East ( )
G x X=Y,
3 U] Y, E

Honeywell/Commerciab|fiygitaR&Sensor http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:szss200163.com




SUNSTAR http://www.sensor-ic.com/ TEL:0755-83376549 FAX:0755-83376182 E-MAIL:sz2ss20@163.com

Honeywell
Magnetic
HEADING #f North
Level Plane X
(perpendicular to G)
y
= > East
Sensed Quantities:
- Gravity Vector
z - Earth@® Field
[x,y,z - Coordinate I
frame of sensor] v | 5%
19 100 W
2 50 -
=}
©
E [ —
§ -100 -50 50 100 150
0.1% 0.1 e
» -50 -
0.5% 0.5 o
<
©
N ~100 -
-150 J
X-axis Sensor (mgauss)
2*tan
20 X Y
05 3
20 X Y
GPS 21
30 -
,q-; 20
o
& 10
°
1<
2 0 . . . |
fin}
= 90 180 270 360
£ -10 |
°
o4
T 20
-30 4
Heading (degree)
21
22 X Y
23

Honeywell/Commerciab|fiygitaR&Sensor http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:szss200163.com




SUNSTAR http://www.sensor-ic.com/ TEL:0755-83376549 FAX:0755-83376182 E-MAIL:sz2ss20@163.com

Honeywell
AMR
24
24
4 -
2 /N /N ()
8
§’ 0 ; ; ; |
g 90 180 270 360
S 2 W
in]
2 4l |
e}
3
T -6
-8 4
Heading (degree) AMR AMR
22 X
AMR
120 -
AMR
m 80 -
2
e 40
: B
$ -120| -80 -40 40 80/ 120
» -40 -
3
> -80
-120
X-axis Sensor (mgauss)
23

Honeywell/Commerciab|fiygitaR&Sensor http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:szss200163.com




SUNSTAR http://www.sensor-ic.com/ TEL:0755-83376549 FAX:0755-83376182 E-MAIL:szss200163.com

SUNSTAR Bk s AER M A . A=y TRE. . REESES . HoR&EW. (5 B RS 5E
H— R AR A, e m R T AT K, R 10 2R s i L oA
HER RS, A S R i K G A 2R BN AR 278 R R A T B R B i 2 — e — &K
MV ARERFN 23 81 tH A5 K 1C 85 7 RV o2t FE B A B & G R E PR A W], T &g ik m
FE= 2] Wi ootE, 85, Rsra. dis, doats I Bilg. Page, R AR A
L 11T A LR 40 2 W) R il JE s A i 1 1) T o S R RIS B R, A4 S Bl P o ok
RGPS FIAREL A R N 4 . TRATENARBEZ A . TFRA 7o th . SRk, fB%
ey O B IC AT LAEHI/DOC/DOM HiF4it . & I L . B HLIF & - MCU/DSP/ARM/FPGA
B AR SRR BROAE, RIETTEE i I SR O R L 7 AR L AR
REAH T RBCE R o R BTE SO A WA PE R R, A H B T2 2 s ——A B
TNVARR W Z BRI 22 R R 2 (P ZE L) KA M T 1 B I i B2 A 5T 1) i g LA I 4 J ks
Pedmik . ST P =B AL 7 ICaR A, IR R ) L
B2 P A AN A F L F A Rk
T s EAL R Es BHY S B http://www. sensor—ic. com/
WA T2 i : http://www. pc—ps. net/
FIrIAH T Iegs ™ : http://www. sunstare. com/
i T IA TR G L I HT TP : //www. rfoe. net/
R IA T 2 HL T B/ /www. icasic. com/
B 9TI S B 2 i 199 -/ /www. sunstars. cn/
B IR A 5 ALk
Huhk: ERYNTH AR HH DX AR A 2% 4 DO I8 KT 1602 =
HLi%: 0755-83370250 83376489 83376549 83607652 83370251 82500323
fEE.: 0755-83376182  (0) 13902971329 MSN: SUNS8888@hotmail. com
ME%k: 518033  E-mail:szss20@163. com QQ: 195847376
DRYIBERS RS0 IRYIERAL RS FE A% F 1 T173% 2583 %5 Hiif: 0755-83665529 25059422
BARZH: 0755-83394033 13501568376
WANZZ IR R A PR WO RRADEE L, RERISS, Wk A,
e oy Aw]: ARt IE X AR 132 5ok i1 KR 3097 5
TEL: 010-81159046 82615020 13501189838 FAX: 010-62543996
By AT BT ZR B 668 5 LI TR LT 11T 2B35 5
TEL: 021-28311762 56703037 13701955389 FAX: 021-56703037
Pa2 oy ol PR T RIX 20 B 1 L R AR P SRR ST T)
VU255 B 88 5 L TR % D23 5
TEL: 029-81022619 13072977981 FAX:029-88789382

SUNSTAR http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:szss200163.com


http://www.sensor-ic.com/
http://www.sensor-ic.com/
http://www.pc-ps.net/
http://www.sunstare.com/
http://www.rfoe.net/
http://www.icasic.com/
http://www.sunstars.cn/
mailto:suns8888@hotmail.com
mailto:szss20@163.com



