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1.1

1.2

Product Description $&5i8R

Overview #&

ALPS Product No. HGARPS011A

Characteristic Angle Sensor with Amplifier

Package type TSSOP-8 ( Mold size 3.0x3.0 type )

Supply Voltage 3V to 5.5V

Operating Magnetic Field 10~120 mT

Operating Temperature -40 ~ 150 deg.C

Interface Analog Output

Automotive qualified AEC Q100 Grade0 :T,=-40 ~ 150 deg.C (ambient temperature)

Figure 1-1 Image of TSSOP-8 Package

Target Applications 4—%wr7FUr—3y

Automotive
Industrial

Building Automation
Office Automation
Home Appliance
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2 Functional Description ##:si8

2.1 Pin Configuration E EE&E

8

Center of Sensitivity

4 | (0.1)

Figure 2-1 Pin Configuration

2.2 Pin Description E 48t

Table 2-1 Pin Description
Pin No. Function

- sin

GND

- cos
NC
NC

+ sin

VDD

+ cos

N B|WIN]—~
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3.1

3.2

Specifications ##

Absolute Maximum Ratings  #&x &KX E®H

Table 3-1 Absolute Maximum Rating Parameters

Values
P t I it Not
arameter Symbo Vi Typ. Vo Uni ote
Supply Voltage VDD -0.3 - 6.5 Vv
Storage Temperature Tstg -40 - 150 deg.C
I - - 200 mT
Magnetic Field Strength Hext - - 160 A/ at Room Temp.

[note]

The maximum rating is the value that must not be exceeded it even if it is momentary. There is a possibility of the
breakdown and/or destruction when this value is exceeded.

BRREREL. EABBMPTHOTLBATIULHRIMETHY . COEZBEAISE . #IE-BRIROATEELAHYFET .

Even if it is use within the maximum rating, continuous use on a high stress (high temperature and high

superimposed voltage/large current drive, etc.) might spoil the product reliability.

BRRERADOFERATH>TrEER (BERPBLUVSEEMM KERE et THOEMERAIHADEBEEZETSELBNLHY

E3 0

Recommended Operating Conditions  # & &E &4t

Table 3-2 Recommended Operating Conditions

Values
P I i N
arameter Symbo i Typ. Vo Unit ote
Operating Voltage Vop 3 - 5.5 Vv
Operating Temperature Top -40 - 150 deg.C
- . 10 - 120 mT
Magnetic Field Strength Hext 8 - % A

* the applied horizontal magnetic field rotated above the sensor
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3.3 Basic Characteristics &A4%4

Table 3-3 Basic Characteristics

Values
P t I it Not
arameter Symbo Vi Typ. Vo Uni ote
Each Element Rel 3.15 3.5 3.85 kOhm |at Room Temp.
Resistance
Current consumption Icc 4.0 5.0 6.0 mA at Room Temp.
Temperature Coefficient
of Bridge Resistance TcR - - 1600 [ppm/deg.C|-40 ~150deg.C
Temperature Coefficient
of Change Rate of TcAR -3900 - - ppm/deg.C|[-40 ~150deg.C
Magnetoresistance

3.4 Electric Characteristics &&iFit

Table 3-4 Electric Characteristics

Values .
Parameter Symbol i Typ. Vo Unit Note
Offset Voltage Voffset -250 0 250 mV (1)
Center Voltage Vcenter 2250 2500 2750 mV (2)
Peak to Peak Voltage Vpeak 5650 mVp-p 3)
Phase Difference Pdiff 87.5 90 92.5 deg. (4)
. . - - 84 (5)
Waveform Distortion Wwd - - (130) mV (5) @Hext=10mT
Angular Accuracy Aa - 0.05 - deg. (6)

[note]
Unless otherwise specified, measurement condition is as follows.
VDD=5V, Hext=30mT, Top=25deg.C

HISERZORY. BIEEGIETROEY
VDD=5V, Hext=30mT, Top=25deg.C .
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Definition of Parameter N33 ESH

(1)

(6)

Voffset = (+sin ou max ) + (+sin out min ) _ (—sin out max .) + (~sin out min .)

2 2

* The same calculation is applied to “+cos out” and “-cos out”.

(+sinoutmax.) + (+sinoutmin.)
2

* The same calculation is applied to “-sin out”,“+cos out” and “-cos out”.

Vcenter =

Vpeak = (+sin out.max.) - (+sin out.min.) + (-sin out.max.) - (-sin out.min.)

* The same calculation is applied to “cos out”.
* Vpeak ratio is defined as ratio of Vpeak_sin and Vpeak_cos.

Pdiff = SinPhase - CosPhase

* SinPhase: Phase of Vsin

* CosPhase: Phase of Vcos

* Vsin and Vcos are ideal curve.

Wd = Max. | Vmeas — Videal |
* Vmeas: measured value
* Videal: ideal curve

Aa:= Max.| ameas — aideal |

* ameas : Atan(Vsin/Vcos), calculated angle from measured value of Vsin and Vcos.
After compensation from Voffset,Vpeak,Pdiff and Wd

* aideal: ideal angle calculated from Vsin-ideal and Vcos-ideal

* Vsin-ideal and Vcos-ideal are ideal curve of Vsin and Vcos 1st harmonic element.

* The calibration method for angular accuracy (Aa) is supported in application note.
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Figure 3-1 Magnetic Field Direction

1pin

i 1000pF

C -—
1000pFl

C

J 1000pF

_____________________________________________________

1000pF$

Figure 3-2 Equivalent Circuit & By-pass capacitance recommendation
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Figure 3-3 Definition of Vsin, Vcos, Pdiff and Wd
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4 Package Information /(v —tE#

4.1 Appearance 4#
The sensor shall be in good appearance, and have no functional failure or excessive damage such as
rust, cracks, and split in any part.

EEHOMLLFIIRFTHELESLH. 5. AMAF o TIRLAL,

4.2 Package Outline ##K

N SPEC
Iem 5N, T NOM. | MAx.
A - - 1.10
Al 0.00 - 0.15
A2 | 0.75 [<0.85)] 0.95
b 022 | - 0.28
C 008 | - 0.23
D 290 | 300 | 3.10
E 480 | 490 | 5.00
L E1 | 290 | 300 | 3.10
= - 0.65 -
L 0.40 | 060 | 0.80
[ - 095> -
Le - 0.25 -
~t o o | - 8°
cce 0.10
oldd 0.10
c wD EltErci. M-t 3gy

e
A

J GAUGE PLAME
A

- t f
Lafes \
E . SEATING PLANE

] —=
SIDE WIE DETAIL F (SCALES0/1>

(L1)>

Figure 4-1 Package Outline (All dimensions in mm)

4.3 Recommended land pattern £S5 K/ 48—

Land pattern Layout J/F/\3— B2 % %;—%
| d
Unit : mm t t i i

PKG typ. b I C el | e
TSSOP8 | 038 100 | 1.95 430|065

el

I

i

I
S B

i

I
e
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4.4 Recommended Soldering conditions 22 4 HEH

- The N2 reflow is acceptable.
Z2RFHESY 7 A —io

- Under The following conditions, The frequency of reflow soldering should be within two times.
LFo7A7 7 AVEHEICRWT, U 7R—R#¥K2E%T

300
Peak temperature
E—URE
250°CELF
250 |
220°C
200 190°C
g
28
guﬁﬂ_ 150°C N
o = FE (150~190°C) JnE (220°C)
£ = 60~120 s 30~50's
|_
00 Pre-Heat Heating
50 |

R (=)
Time

Figure 4-2 Recommended Soldering conditions

- Flow process by direct heat-up to PKG body is unacceptable.
PKG AMAEZMNENIC L 2 7 A —3FERS

- Hand soldering by direct heat-up to PKG body is unacceptable.
PKG AAEZEMNENIC £ 2 F LA TZIETIG
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5 Packing specification @t

5.1 Component orientation &0 UHRF [

/ Enboss Tape TUHRRT—
C OO0 O O O

L)
J&% Direction of tape drawing out 7—75|EHLAR

\
Product &!&

5.2 Direction of tape drawing out F—75IZHLARM

Barcode Label /A—a—FSA~XJL

_

Direction of tape drawing out

53 Taping F—E%

Leader area
Trailer area storage area Empty area Cover tape area
Lo oo g oocol (000 @ o oo < Endtape

O0--0BB@AE-B@A@AOO0 2 C—FF——

160mm min. 160mm min.

400mm min.

5.4 Peelstrength igsaE

Peel strength of cover tape shall be 0.1N(10g)~0.7N(70g) for 300mm/min.
IURRT=TEMYThN—F—T DOFIBAE (L. 300mm/min [ZFLVT, 0.1N(10g)~0.7N(70g)EF %,

< The emboss tape is fixed.
IVRRT—TIEEE

Peel direction of Topcover tape\ 165 -180*
L

b THN—T—TEIEEA R N
[ [ [ 1 I

Confidential
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5.5 Topcover tape offset ryThN\—F—TDIL

Enboss Tape TURRT—F

1 N, Overlay of covertape to the hole A =MAX 0.5mm

oO—0—0—0Q _"# o0 O O by THN—F—TEYRADHDY
=  Bulge of top cover tape B = MAX 0.5mm
-~ by FHN—F—FDIEHEL

Topcover tape byTHN\—F—TF

5.6 Packing W&k

@.This product is delivered by the taping wrapping (3,000 pcs/reel).
ABEET—E> Y 8% (3,000 )—IL) ITTHALET .

. This product is delivered by a non damp-proof packing.
AEFIIHEBRILELTMALET,

®.The barcode label is put on each reel.
B)—JLIZ[FN—a—FSRLEREFLET,

@:.1 reel stored in the carton box. (carton/with 3,000pcs)
FIZIE V=L EZIRMLET . (3,000pcs AY/F8)
Carton box size : 335 x 350 x 35mm
®.This packing form is adopted to the shipment in Japan.

ABEEE. BAEROHFISERYT 5.

5.7 MOQ HB/I\FFHL

3,000 pcs/reel at Units
3,000 fE/U—)L EfI

Confidential
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5.8 Emboss Tape Dimensions I RRF—F <tk Unit Bifi: [ mm ]

PO
) p1.5%"
FE —— -
T g f(EDk) 0. 304005
P2 / B s -
A | o I |_r| L
Lo Ia P I W B W . W N i W O 0
.'L'E_i:}_ - tia - \_|j \L|/'— ';_|_/ \lj \_l_z' ! \..|J Eij I.l 0.3
L | | -
- r T T ™
\ A =
,|\ ,l ,—|} _¢|-\_ |'\“. oy ©
r‘tT'T—-—-tIF} HTT “—"—(}m— = g 1
II L III L L II
/ A | ".I A | | lI.' iﬂI
I'|I B i 1,35
P \_@1,55+0
) (#tira bA)
E—BErmE
o 38 W 12090.37-011Er U77- 7%
= El | 175301 |#9ReniseT-Ir
| | E2 | 1z iRt 57T P10 25mallF)
T | E 5.50+0.05 |#0RdPE S IATENE (T TEhE]
! 3 E* 5.50£0.05 IETRDEGHS Tk
i C 70Tk 51 F2$E0F (0.7 5mmiLE)
/3 G0 / ':; A-A HT pﬂl gg ig} E!liﬂd;t'éi*
- - Pz 2004005 [EORAdGE TS0 (T-IROLL FE]
P2 | 2001005 IETAOEON ST kA

5.9 Reel Dimensions —/Lti% Unit Bifii: [ mm ]

[-_, L=
_ g
# 1
o\
- L
i
I o
(AN
g BEWR>— 8 W1(mm) W2(mm)

12mm 13.5+1.0 17.5+1.0
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6 Reliability Test Conditions {SiERERE Y
6.1 Preconditioning for Reliability Test {S&ttRERDATALE

Baking [125°Cx24Hr] + Moisture Absorption[85+5°C85+5%x168Hr] + Reflow 2times

260°C max

Temperature

~a/ 60~150s

Heating \

60~180s
Pre-Heat

v

time (s)
Figure 5-1 Reflow Profile for Pre-Conditioning
6.2 Reliability Test Iltems {SiEM4HRERIEER
Table 5-1 Package Reliability Test Items
Test ltems Testing Methods / Conditions Testing Time Conzi;i;ning
High Temperature
Storage Life +150deg.C 2000HTr N/A
High Temperature _ . .
Operating Life +150degC, VDD=5.5V Bias 1000Hr Applied
Temperature- _ . .
Humidity-Bias +85+5deg.C, 85+5%RH, VDD=5.5V Bias 1000Hr Applied
Terg;)gs;ure 1cycle: -50degC(30min)—+150degC(30min) 2000cycle Applied
1 times
ESD +4kV, 100pF, 1.5kQ, interval 10sec. per each N/A
terminal
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7.1

7.2

7.3

7.4

Precautions When Handling Magnetic Sensor ®R&MYEVEOEE

Storage Environment {R&RE

Products should be stored at an appropriate temperature and humidity (Recommended storage
condition). Keep products away from chlorine and corrosive gas. There is a thing that influences
product features when keeping it in an improper environment.

BYRE - EERE (EREREES) TREL TV EETSIIBRLLET, - BRCEREOHIHRLETD
FOIBRELOLET . FHEULRRTRELG S, HRFEICHETIENHYET.

Long-term Storage E#iZE

Long-term storage may result in poor lead solder ability and degraded electrical performance even
under proper conditions. For those part that stored more than 1 year, solder ability should be checked
before use. For storage longer than 1 year, it is recommended to store in nitrogen atmosphere.
Oxygen in atmosphere oxidant leads of products and lead solder ability get worse.

BEUGRERETIRAICRELLE S, ) —FRF O A HENECG oY ERFHELTRIZESISEE L HY
FIOT, RARELLSE X, FEMTHEOERRFEZCHEROL, CHEATEV, RENSRA(IELL) IZR A5
B ERFRARPTCOREEZSEOLES . ARPTRESNET L ARPOBRRICKYVREFO) - S A BEES
N —FRFOFEMSHENBLGYES,

ESD #®EKESD

Every products has built in ESD protect circuit, however it may break if over ESD applied to this
circuit. Please take measure for ESD when handle the products. Conducted container is
recommended for product conveyance and packing instead of plastic container. Please connect
ground line and use non high voltage leakage, when using soldering iron or external measurement
circuit.

ETOHFITERSNEZICIIOVWTHERREMNBENBL TOET A, TORANETBASHFEILS MO o581
FRIRENDCEAHYETOT, REEMYRSGESICERALTHESI I REEEL TSN, BEERBRITTS
AFyIEEBNET, EERRBECHERALEEN FREBONVFIDTIZDOVTERFITERL TSN, (VARR
FUTDERE) AL TRRERBLGEIEER)—VDBVLDE, BT 7—RER>TIREAESL,

External Magnetic Field 4\&L#i5

This sensor has detects the direction of the magnetic field that the installed magnet on the
measurement device makes. Therefore, please note that an external magnetic field in the system
environment influences the angle detection of the sensor. (see Figure 6-1)

ARG, FRAEDICERA T-HEEIMEIEADAAMERHLTVEY . o T, ERRKEICE TS5 EHERH. £~
YOAERBICEEEZRIELETOT, TEETSEL, (Figure 6-15H8)

Direction of magnetic field
External magnetic field:u /Angle error: 6 that sensor detects:w

A

- =
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
- —

-

Magnetic field with magnet
installed on measurement device:v

Figure 6-1 Influence on Detection Angle by External Magnetic Field
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8. LEGAL DISCLAIMER

1.

BRSO EEERICKYRFESN TO SRS OEEICRLTIE. RiEREZEFO L.
MEIGHFA 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.

FERARXETOFEORASFHEMTIE, BR ST -UERALLZLTIZEL,

F-. REHICENAOAE - BENTHEASNIGETNAH L EN-BR-BAZE~NLLHG
ML TS,

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.

HRGIFICARZEELTORONEY, KK AV, RE. EHHE. FHEER. 818
WER. 7I2—ZAAUMERFO—MREFHBAICEKT. HESNIOTY,
LE=DWELT, RFOHIEER . FH-MEETETICANDIEFZFORRTIE—])
ERALGL TS,

LEROERZEILOAEUNT, ERHER. BHILHESR. XS BERAERZFOSED
TEM-ERUEZLELT IHBTOTERADRRE, B EEIELZTHAVD,
F Vb TO+LEEEMEDOERETOTL WL T, Jz—)Lt—TKE. R
EE%. TTRER., BRENERFLERET, MR REFFAF O LY TOREX KRR EHRITTK
=&y,

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.

HHAGCHAUNDORSEZEHAICCHEASNDIG S (E, FATITEEATHEBKESL,
Before using products which were not specifically designed for use in automotive applications,
please contact an Alps sales representative.

ZHERE. BUHIFERLFRTIEBEDEABEMICH T, KEEA. SREYOIER.
WALGEDBRERRIFEELT .. BEIRIZL-5I40L =8, California Proposition 65
(Safe Drinking Water and Toxic Enforcement Act of 1986) [CEDCEESANILITTEL
FIBTLTRYET . L. BEDOHRERELUN TOERAEZRFAINSGSZEIZIE.
BEURVEEMT S50 HEIRVOHEFROER. BXOBRWRETOEELGLE.
RENKRDEREHELELV-LFET , California Proposition 6512F 12 BRIt KM E
HRERRIE. LTOLAK T A ETS S https://www.P65Warnings.ca.gov
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The products, when used for their intended and reasonably foreseeable purposes,

do not involve exposure pathways such as dermal contact, ingestion, or inhalation. Accordingly,
the products do not pose an exposure risk and therefore do not require a warning label under
California Proposition 65 (Safe Drinking Water and Toxic Enforcement Act of 1986).

If consideration is being given to using the products for purposes other than the normally
recommended applications, it is recommended that appropriate safety precautions

be implemented to minimize any potential exposure risk. Such precautions may include wearing
dust masks and protective gloves, and working in a wellventilated environment.

For detailed information on substances listed under California Proposition 65 and the applicable
regulatory requirements, please refer to the official website:  https://www.P65Warnings.ca.gov
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History of Revision
Datasheet Date Note
Rev.
05 27th.Jul.2026 Add Section 8-5.
04 23rd.Feb.2023 |Add AEC Q100 Garade0 Qualified,
Change Angular Accuracy 0.05deg. ,
Add comment in Angular accuracy (6)
03 18th.Aug.2021 [Add Packing specifications
02 25th.Jun.2021 Basic Characteristics Current consumption range change ,
Recommended land pattern change ,
Reliability Test Items ESD testing condition change
01 25th.Mar.2021 First release
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