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1. 2aES Product No.
WS AE+EY  Magnetic angle sensor
HGPR-Series:
HGPRDTOO06A magnetic encoder package equipped with a GMR element and an ASIC.
HGPRDTOO7A

Figure 1-1 Image of SOT-23-5 Package

2.#fE  General description

BRI, GMRESR Y EASICEAEHE -, MADEGEELREAMERIT S
=Dt HICTY  KEEAD0° HREWN” ARAZRMT HDRFICKY. EALERK
EvF#ATH90° MBZED2MBEESHAHNAIRETT .

*This product is a GMR magnetic sensor IC to detect magnet rotation speed and direction.
*Sensor IC is structured by GMR element and ASIC.
=2 sensor element detect 0deg/90deg field diretion in hirizontal plane,

2-1. & Main applications

BEE Automotive
INT—AL R RSAFRT . T—IL5—F Power Windows, Slide door, Tail gate
R7S5vF Door Latch
HVAC/h—FEIh—A—T 47 HVAC/Car Navigation System/Car Audio
AN Input devices
E—5—Hl 1 Motor control

FEEHE Industrial Machinery

EXR T Home Appliances

ELTA4TF—bA—23y Building Automation

FAIT4RF—kA—=23Y office automation
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2-1. Fw A% Main applications
E#
Automotive

Encoder

Display control |__

Encoder

Input device
Force , Magnetic encoder

Encoder

Encoder

Encoder, Angle

Power Window Power Slide Door Power Tail gate Electric Sunroof

& EvFI)—x1>a—4 Pitch Free encoder —

HGPRDTOO07A
pitch free encoder

/1/ \Wwhr—U T2 A
T RYREYF I —(HIRAEL)
EIZ50%D R IR A
EWFxy T nE
2 phases output by 1 package

Magnet pitch free (No restriction)
Always 50% phase shift output

Qide gap tolerance /
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2-2. BB Product configuration example

*7 v FRAT2HNERERE)
Latch type dual output continuous drive type
HGPRDTO06A. HGPRDTOO07A

J—FIL—L

oY —FuT
ASIC Chip

7V —

E—I)LR#HEE

3. BB DEFH Features

EAREBEYTFHEAIZERELET .
6A: FHEPitchM 2£Z /X)L AINSR 7 HE A H o2 B H#A7 V)L R)EDuty50% TOut 1
A OBRE A B GLI=Hi or Lo EEZFOut2AH ALET,
A BHEYFICEST ., EIZ90° MABAEDN2HEFTEZHAAIETY,

HREEVH DXy TERECTEET,
HMREENSL NIYFHINSTETNET,
-EHEBEENTY,
2HAETTIAMALRIILTHOIREEERTHERATEETY .

LUVMERRE - BT &
-40~+140°C, 3~30V EFE CHEHRIEETT,

-Adapt to any magnet pole pitch.
6A : Twice the magnetization pitch pulse (two-period pulse from the NS pair magnet)
is output to Outl at 50% Duty, and the Hi or Lo voltage corresponding to
the rotation direction of the magnet is output to Out2.
7A : Sensor can output 90deg phase offset signal with any pole pitch magnet.

-Enlarged Gap between magnet and sensor is possible.
Sensor has high sensitivity and small tolerance.
-Low Power consumption
1.5mA is achieved with 2-phase total.

-Wide range for operating temperature and supply voltage.
Operating temperature : -40degC to +140degC
Supply voltage : 3V to 30V
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4. oY DHEE  Sensor structure and measurement principle

N BB TS B RA ST T AEH DAL DU AL BN B TORER T~ 5 TF,
BEBEOTOINNAS FERBLE DT FYBLECRETT.
Ef LRI ORTERET HE T 10O LY THESROBRLHEET,

This is an incremental type magnetic encoder with a variety of detection varieties in small size and
high sensitivity.

It is ideal for switching modes for mobile phones, digital cameras, home appliances, etc.

In addition, by mounting two elements inside the sensor, it is possible to recognize the direction of

HGPRDTOO7A

SOT-23 5pin
29x2.8x1.1 WEDT 4 —ILFER
mm —

>

U Ll\u VEDNIT4—ILFE

Sensitivity for OUT-A

1 —> I 2-GMR element
L U U

Sensitivity for OUT-B

4-1. Rt YT a—5F447 Magnetic sensor encoder type

EXDBEFREBIEIRANVFERLT, BADEILEZERERICEBRLET . ENEERE
[CEHL/NILRETELTT ORIV ALET,
The basic working principle is the same as that of a magnetic switch, which converts the

change in the magnetic field into electrical resistance. It converts it into voltage and digitally
outputs it as a pulse signal.

i)

JU—Ig i 44 / IC threshold

BE75 e~ RE /
BibAmE

HaHROMmE
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4-2. 2inl EyFI)—Ioa—5347 2in1 Pitch Free encoder type

HMEIoa—45E2inl 34T (D EDDE B IRur—SDHRII2DDOMREV Y RFERE)E
BRALTHEY. 20200 Y RFZEZRILEREDHF TO0degi90degl“BRET S LITLKY . &
ATFEYF DRERICK L THEIZ90deg I BE D 2ABIESEH AT HIEMNARETT .

The magnetic encoder uses a 2-in-1 type (two MR sensor elements are placed in one
sensor package), and by placing the two sensor elements at 0 deg and 90 deg in the same
sensitivity, it is possible to always output a two-phase signal with a phase difference of 90
deg for magnetic fields of any pitch.

2 IR DBE

e MREE BY

\t/

o 30 60 90 120 150 180 210 240 270 300 330 360
Rotation Angle [deg]

N

T B B

z

M
X R RFOHD — EYB®F 1 EIHEF -2

Zinl ST Ya—4 90 deg.
"]
I HRT 1

o 30 60 9 120 150 180 210 240 270 300 330 360
Rotation Angle [deg]

EV

FIRIVHA —— OUT-1 ouT-2

\\\‘. rd / ‘

> ez FE

' -
90 deg.
ETRTF -2

o 30 60 90 120 150 180 210 240 270 300 330 360
Rotation Angle [deg]

BEV

5.8 %E R Principle of Measurement

Rr;'—?ﬁ':ﬂ!?&l'ﬁ’ Rr directinn
/ E@ﬁﬁi’?]ﬁ B® direction
/ : : 2 phase Output m—ET

i/

EeS
Qutput Voltage

NI

| >

| <y ASIC | = E =
\ER;: l AMP/Logic B ] [ S S 3 g § § o~ ~ ﬁ §
GMR element Open Drain,/ i

wheatstone bridge Output ’ Magnet rotation Angle [degree]

(1) GMREFDEHIIH A (H)IC&>TEIELFET .

(2) GMRERZFHRA—FRPUTY YO HABEFHEIHH)IIKFLET .

(3) ASICEIR(E. TUyT D7 FRITEEZHI/ILOTOAIILHAIZERLET,
@) TORIHILOEBIEA—TURLAV B AZN L TEEEIINE T,

(5) 2ch(ATBEBRR) M LD DPKGTNARIZEENTLET,

(1) GMR element resistance changes depending on magnetic field (H).

(2) GMR element wheatstone bridge output voltage depending on magnetic field (H).
(3) ASIC circuit convert bridge analog voltage to Hi/Lo digital output.

(4) Digital Hi/Lo signal is driven through open drain output.

(5) 2ch (A-phase and B-phase) are included in one PKG device. - -
(__confidential J
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6-2. WA DEIELESH S Magnet rotation vs signal output

PKG layout
BE W

both direction is capable

M AT BT

l cw 3
| Rotation |

V cow

L Rotation

OUT1 ' ’ —

OuUT1

(g-:j::zase) | (A-phase)
: ! : | ouT2

(B-phase) ! |_ i ’ | (B-phase)

6-3. AT L AT MEEE Magnet vs sensor position layout capability

\ EMA : In plane \ | JK=F : Horizontal | ®E: Vertical

LB FERDLAT7OT, ADREZREERETY .
Y LR DRRIC. RETEHENHYET .
B ERT RV VAL DEET NARETT,

+ Sensor can detect magnet rotation at any layout,
- Design capability in the distance between the sensor and the magnet.

| Confidential |
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7. MREEYEER Magnet and sensor arrangement
BRI a—FE2FE5-OOHALRBELT U YEBELOHEAEHEERLET,
M OXRENIFRMEIZEARERLTNEY
It shows the combination of magnets and the proper sensor placement for the use of magnetic encoders.
The arrows in the figure indicate the direction of the sensing magnetic field.

7-1.507 VR H (418) Radial magnet (4 poles)

O EFLWEREGA : BMARANIRMISHE
Preferred placement location: Magnet thickness corner opposite position

ZIOTINER (HEE)

Radial magnetization (recommended)

— 40
ZH M HLS g7
. - -~ Z-direction magnetic :°
© . . field composition S 20
e ) ' g"—m
; N -60
N o} 40 80 120 160 200 240 280 320 360
Rotation angle [deg]
ZARERFRDOHISERADREICELET D
& T0degfitEE D 24BN AT £E
‘Alternating Z-direction and circumferential
L ‘ ) e magnetic field components enable 2-phase
SO e e T e BARESSRS . 0 .- 0 . detection with 90deg phase difference
Lo el sss 0, - Peripheral Diregtion” v L s T T o
Sl L Magnetic Field

o W % .)"/",'/'/‘f::-;‘\‘“:i s{:.
P [

‘Composition - - RS

[ Confidential
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7-1.527 VLR (448) Example of radial magnet (4-pole)
O hDECEZAHI-1 - HARISMIIKFERE
Other. placement example - 1: Horizontal placement outside the magnet > UTALER (RE-1) .
L Radial magnetization (Placement-1)
c - z
L BAE RS eo
S _Diameter Direction = 0
o " Magnetic Field £
- . Composition g
f % 0
E -20
%—40
=
IR B N B 0 40 80 120 160 200 240 280 320 360
‘ -;H Jﬁj‘j’ﬁ'ﬂﬁﬂi%ﬁk’ﬁj\ . Rotation angle [deg]
\:'{:};:‘, \ ", [ Peripheral Direction
B VM 1o /. Magnetic Field = -
T
i
Lo
. e \:" k—- :
h N “’TI Y
O MDREBHFHHI-2 - MAESNEAYLELE - L
Other placement examples- 2 : Upper position of the outer corner of the magnet Position
R : ST IVER (BLE-2) X
Radial magnetization (Placement-2) \ZI
60
! ?%ﬁmﬁﬁi%ﬁxﬁ = 40
Diameter Direction £
~ Magnetic Field g 20
~ Composition s W
E -20
éo—m
5 60
. R o T 0 40 80 120 160 200 240 280 320 360
%ﬁﬁfﬁ%ﬁkﬁ : Rotation angle [deg]
* Peripheral Direction " .z
" “Magnetic Field
~Composition
. Vi
" C — . .
RS . [ Confidential




Magnetic encoder device 12/18

/ZLPSALPINE Rev.01

HGPR-Series Application Note

Jan/29/2024
7-1. SYTIEAD (48R)  Example of radial magnet (4-pole)
OFEATELGWERESFT-1 : A OIEFILLE
- Unacceptable placement - 1 : Width center position of magnet
L . : FTIEHE (N6-1) _:
\‘\ . ' -?%ﬁﬁ]mi%ﬁiﬁ:\ ; Radial magnetization | NG 1| z
. - " Diaméter Direction @
7 “Magnétic Field 10
H’;Mf Composm n \ /\ /
’{( 20
= 0 g 4

Magnetic flux density [mT]

_Cfl .40 80 120 160 200 240 280 320 360
Rotation angle [deg]

U Radlal magnetlc fleld cdmponant is

",‘ ‘perpendicular to.the sens | h
Ne magnetlc flerd inZ dw&q

n

Eo)'pmq:"b‘
(Haﬂt/"ﬁ'd)rﬁu%)
‘ \“GMR'!Z/#(DA#EI [FREEHBHEIRITE

),/ poy /\Nldth cénter of magnet

; j (optimal position for Hall sensor)
(thlmal position for phase A of GMR sensor
\:ﬁ“;- but-not detectable for phase B)

Oﬁﬁﬁf%&t\ﬁﬂ i’m‘Fﬁ 2 REWHA ORI BARVGER
Unsuntable Iocatlons 2. Locatlons where the magnetic field of a radially magnetized stone is not emitted.

T ILER (NG-2)
Radial magnetization (NG-2)

60

B
S

20

Mag-netlc flux density [mT]
(=]
X
/
\
\
/
\

0 40 80 120 160 200 240 280 320 360
Rotation angle [deg]

L MAREPDTRAR RIS RS AT E
Vel LSO THRAELGN
P : ) ; o
i/l o - Circumferential magnetic field
'~ ‘components cancel each other at the
center of the magnet width and do not
occur

k _ R RS OR | Confidential )
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7-2. THRI LR (448) Example of axial magnet (4-pole)
O BEFLWEEZMA-1 : ARNEAN) LA
Preferred location-1 : Top of the magnet perimeter corner
FHE v () —

Axial magnetization (recommended) !

FEH RS
Diameter Direction
Magnetic Field

. Composition

0 40 80 120 160 200 240 280 320 360

Magnetic flux density [mT]
=

Rotation angle [deg]

BRAEMERFROHISEHEA D REITRETST D
e o iyt C&T90degitEZE D 2tEIEEAY AT BE

&, ; S h s K | Alternating radial and circumferential

r"x ©A ‘-\\\' A AT magnetic field components enable 2-phase

L ‘ e l%]j:‘rﬁﬂ'&ii%ﬁkﬁ‘ detection with a 90-deg phase difference
: . *..o "+ Peripheral Direction
; Magnetic Field _
TN . Composition £ A

[ Confidential
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7-2. TE v LA (41%) Example of axial magnet (4-pole)
O EFELWVEREBA-1 : MAEAANUSHEAE

Preferred location-1 : Magnet thickness corner opposite position

SN -
T = - ZHEHIE RS TR 220
R 4’% N Detects Z-direction =

Tl T magnetic field 210
LR I [E components z o
S i S R - K
e i
[ 'Tll' ""\'\\r-,“f:" " “]?Jﬁlﬂii’ii%ﬁiﬁ‘ L 30
' ‘ ... ~Peripheral Direction -
S = 7 ... Magnetic Field. - -"*
R © - Composition . -
e
O EFELVWEEGZA-2 : #ARMI LEME
Preferred location-2 : Magnet Outer Upper Position
BA RS 5
o Diameter Direction 30

R Magnetic Field .

N Composition E™
o -~_‘»“\I‘ z
T é 0

: : :.%:710
. - i A » - Y g,zo
4 R . \: S “\‘, S J%Jﬁﬂﬁ%*%&ﬁ
R SRS .. ‘Peripheral Directioni .
CUELT L T Magnetic Field o o
- B N - ot

..~ *Compaosition-: " ..
ap s R

TR EH (BE-1) ——=X
Axial magnetization (arrangement-1) Y
z

N

\
\
N

//—\\ //'“\\
/ AN ’ \
/ / <
/ \ / 3
/ \ !
\
’ \ /
\\._// \\_//

0 40 80 120 160 200 240 280 320 360
Rotation angle [deg]
ZAREBRFROHISERADREIHEE
9B ET0deghii 18 ZE D240 1% £N AV A §E
Alternating Z-direction and
circumferential magnetic field
components enable 2-phase detection
with 90deg phase difference
TE LB (BRE-2) %
Axial magnetization (arrangement-2) Y
z
0 40 80 120 160 200 240 280 320 360
Rotation angle [deg]
[ Confidential
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7-2. TxXI v ILEEEAH (418) Example of axial magnet (4-pole)
OFHATELVEEISA-1 : MADIERDLIE

Unacceptable placement - 1 : Width center position of magnet

THF v )L (NG-1) .

Eﬁ%ﬁiuﬁﬂ Axial magnetization (NG-1) s
Magnetic Field Direction 30

20

10

10 A )t

-20

o BAEEPLEETEREAEEBIERS
MEELLN

ZH RS ISR TELRL
. Directly above the center of the
- -7 magnet width, no radial magnetic
e fleld Compor_lent iS gene_rat_ed' 0 40 80 120 160 200 240 280 320 360
The Z-dtl)retc:itlon mggnetlc field Rotation angle [deg]
cannot be detected.

Magnetic flux density [mT]
o

-30

HAOEH L (Haltz>o Y ORERIE)
(GMREVH OARIZIZFREEH
BHEAREN TEHELMIE)

Width center of magnet (optimal position for
Hall sensor)

(optimal position for phase A of GMR
sensor but

(the best position for phase A of the GMR
sensor but not for phase B)

OFEATELWEEZAT-2 : mEMEE MR GG
Unsuitable placement-2 : Places where the magnetic field of the surface magnetized stone does not appear.
NG | . TEIxL (NG-2)
N o AT Axial magnetization (NG-2) z

X
Y

o R e
=N e ic Fi irecti
i NN {.\.\} 1; ) i Magnetic Field Direction 20

10

-10

-20

Magnetic flux density [mT]
o

-30
0 40 80 120 160 200 240 280 320 360
Rotation angle [deg]

IEREE

\L\‘h-xx_"' S

! S HEEHROEETIEES RIS RS AT
e o s BIHLBYTRELGW
ﬁ;—'f;'_-:. .-~ = Circumferential magnetic field components
T T cancel each other out right next to the

ﬁ%\“\“\% N center of the magnet thickness and do not

' tzﬁ .*:f', occur.

o

T

e T

S -
W e
UM

- ;

[ Confidential
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LEGAL DISCLAIMER

1. BN OBEEEERICEYRHISNh TSR AOEBEICEELTE., RIEREETFTO L.

WEIGHA, FREFELoTEELY,

For the export of products which are controlled items subject to foreign and domestic export
laws and regulations, you must obtain approval and/or follow the formalities of such laws and
regulations.

EFEARXEFTOFORMSFHEMTIE, SRBZEZ-UFEALEN TS,
Fl=. ZBHICENORR - BN TERASNSEEZNAHLEN-BR-EAFALLEHG
YRl AL T ZSY,

Products must not be used for military and/or antisocial purposes such as terrorism, and shall
not be supplied to any party intending to use the products for such purposes.

C BEREFICAREEELTOGEOAEY, KK, AV, RE, FHH. HHRESE. BE
HaR. TIa— XAV MERZFO—REFHFAITRE ., BESN3DTY,
LEAWELT, [RFOHIEEESE. FEH-MEHETETISOHIDIEBZFORETE—Y]
FEALGL TS,

LEEDERAFEIEDRELUSN T, EFRMEE. BHILHESR. XS BERAKSFOSED
REM-ERMZLELT HHBETOIERADERIE., B4 E R L2 THERO D,
FEEYITO+REEEEDOHERZITOTIW=EW-ET, Jz—IIL&—T%. R
EE%., TREIR. SREMELALIEERGT, EHE R F DLV TORERNKERFTER (T TS
=AM

Unless provided otherwise, the products have been designed and manufactured for application
to equipment and devices which are sold to end-users in the market, such as AV (audio visual)
equipment, home electric equipment, office and commercial electronic equipment, information
and communication equipment or amusement equipment. The products are not intended for
use in, and must not be used for, any application of nuclear equipment, driving control
equipment for aerospace or any other unauthorized use.

With the exception of the above mentioned banned applications, for applications involving high
levels of safety and liability such as medical equipment, burglar alarm equipment, disaster
prevention equipment and undersea equipment, please contact an Alps sales representative
and/or evaluate the total system on the applicability. Also, implement a fail-safe design,
protection circuit, redundant circuit, malfunction protection and/or fire protection into the
complete system for safety and reliability of the total system.

CBHEMEHGUNADORGEEHRICTHEASNDG S . FRTICEEATHHKTZS,

Before using products which were not specifically designed for use in automotive applications,
please contact an Alps sales representative.
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5. COTHAL - /—bTRI‘ESN TOSER (U TIRBRIEVDWOET ) (.

BBLFDIEHRTI,

FIVTRAT LIS & REBREVZOFERICDOLT, BRMNERRID,
ERSLDEONEFDMDEDNERHT . WHESRIELLLEEA,
FIVTRATILISA VX . BRI, ERERESIVEEDHNADESHEICETS
— VDR RORIEE N -LEEA,

The information provided herein is only meant as a guide.

ALPSALPINE provides no warranty or guarantee with respect to the information or use thereof,
express or implied, by law or otherwise.

ALPSALPINE specifically disclaims any and all implied warranties of merchantability,
noninfringement, and fitness for a particular purpose.

TIVTRZ IV, RIEREFATAIEITEYEENRBEHRNIE, BYILELALRDITE.
F I ARIERNBEHOERE R -T2 DE WAEEERL B0 LEHA,
AERIT. BEHRCBEOFETITERAESLY,

ALPSALPINE does not represent or guarantee that the use of this information
will not cause disruptions, that errors will be eliminated, or that this information will meet your
requirements. Use of the information provided herein is made entirely at your own risk.

TIVTRT IV RIEROFERISERLTELSEBEICDONT, ThLLNES
HDOTHHO-THUFHIEE . EiZiaE . MiZiEE. ERMESE. BIMWEE. ARNEE.
IRERIIEE FAEDIEE . ECRRALEDFENDEL. E=EDESHKRAAD
BEZEEZEHFTH. CWSICESNFERA) . BN EDEEFTHS M. FETAFEET
HEM. FDMDER EOEETHINEZMHT .

Fr ARICTIVTRTILISMA OB ED L STIBE DA RERE MO SN TNV IEE THHTH.
—bUDEFEFANER A,

ALPSALPINE shall not be liable for any damages arising out of the use of the information
provided herein, whether special, indirect, intentional, punitive, incidental, derivative, inevitable
damage, loss of business interest or loss to business of a third party, whether based in contract
or tort, even if informed of the possibility of such damage, and regardless of legal theory.
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