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1.1

1.2

Product Description $&5i8R

Overview #&

ALPS Product No. HGARAPOO1A
Characteristic Angle Sensor
Package type MSOP-8pin
Supply Voltage max. 5.5V
Operating Magnetic Field 20 ~60 mT
Operating Temperature -40 ~ 105 deg.C
Interface Analog Output

Figure 1-1 Image of HGARAPOO1A in the MSOP-8pin Package

Target Appliations  4—49t77)r—a>

Automotive
Industrial

Building Automation
Office Automation
Home Appliance
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2

2.1

2.2

Functional Description ##:si8

Pin Configuration

EVEE

8 5

W

Figure 2-1 Pin Configuration

Pin Description

B taE

Table 2-1 Pin Description
Pin No. Function Pin No. Function
1 -cos out 8 GND
2 VDD 7 -sin out
3 +sin out 6 VDD
4 GND 5 +cos out
[note]

Pin 2 and pin 6(VDD) must be connected on external circuit. Disconnected internally.
Pin 4 and pin 8(GND) must be connected on external circuit. Disconnected internally.
pin-2&pin-6, KU pin-4&pin-8IEPKGHEI TIEBL TH ALV T I, (RETIE D> THYERA)
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3 Specifications ##
3.1 Absolute Maximum Ratings #xt&XEH
Table 3-1 Absolute Maximum Rating Parameters
Values
Parameter Symbol - Unit Note
y Min. Typ. Max. !
Supply Voltage VDD - - 5.5 Vv
Storage Temperature Tstg -40 - 105 deg.C
- - 200 mT
M tic Field St th Hext tR T .
agnetic Field Streng ex - - 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.
BAEREL, EABRBMTHOTLBATIILLSAIMETHY, COMEEZBAEE. BE - BWIROTREELHYFET,
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.
BAERADOEATH TR AR (BESLUEEEMM, KERESetc. TOEREASHADEHEELETEIEEBNLHY
FY.
3.2 Operating Conditions et

Table 3-2 Operating Conditions

Values
P I i N
arameter Symbo i Typ. Vo Unit ote
Operating Temperature Top -40 - 105 deg.C
- . 20 - 60 mT
Magnetic Field Strength Hext 16 - 18 A

* the applied horizontal magnetic field rotated above the sensor
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3.3 Basic Characteristics #& it
Table 3-3 Basic Characteristics
Values .
Parameter Symbol Vi Tvp. Vox Unit Note
Each Element Rel 3.15 3.5 3.85 kOhm |at Room Temp.
Resistance
Bridge Resistance Rtotal 1.575 1.75 1.925 kOhm |at Room Temp.
Temperature Coefficient _
of Bridge Resistance TcR - - 1600 [ppm/deg.C|-40 ~105deg.C
Temperature Coefficient
of Change Rate of TcAR -3900 - - ppm/deg.C|-40 ~105deg.C
Magnetoresistance
3.4 Electric Characteristics B&itk
Table 3-4 Electric Characteristics @25deg.C
Values .
Parameter Symbol i Typ. Vo Unit Note
Offset Voltage Voffset -12.5 0 12.5 mV (1)
Center Voltage Vcenter 2.45 2.5 2.55 Vv (2)
Peak to Peak Voltage Vpeak 490 550 610 mVp-p 3)
Phase Difference Pdiff 87.5 90 92.5 deg. (4)
Waveform Distortion Wwd - - 7 mV (5)
Angular Accuracy Aa - - 1.0 deg. (6)

[note]

Unless otherwise specified, measurement condition is as follows.

VDD=5V, Hext=30mT, Top=25deg.C on the circuit described in Figure3-1

YIERGVRY., BIEEGETROEY
A% B B’ (Figure3—-1), 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 : caluculated angle from measured value

* aideal: ideal angle caluculated from Vsin and Vcos
* Vsin and Vcos are ideal curve.
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+ Direction
[————|
= = > 0Odeg.

|-: —
/M - Direction

Figure 3-1 Evaluation Circuit and Definition of Magnetic Field Direction

GMND

Figure 3-2 Equivalent Circuit
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a) Definition of Vsin
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b) Definition of Vcos
/SN e—\/COS
0.3
2 0.1 - >
o
> 0 Pqiff
= —
£ 0.1 >
> 0.2 *ﬁ?¥€?‘
-0.3 1 1 !
Rotation Angle [deg.]
c) Definition of Pdiff

Figure 3-3 Definition of Vsin, Vcos, and Pdiff
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5 Package Information /(v —tE#

5.1 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,

5.2 Package Outline ##2H
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Figure 5-1 Package Outline (All dimensions in mm)
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4.3 Footprint ZyrFUrk

3.50
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Figure 4-2 Recommended Footprint (Reference)

4.4 Package Marking #&En

) (M| (2] (3)
( (4)[(5)](6)

D2B@®: Wafer No.
Combination of numbers, 1 to 9, and
alphabets, Ato Z.

®: Product ID
"Y" for HGARAPOO1A

Figure 4-3 Marking of HGARAPOO1A
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4.4 Structure &

Mold Resin

Sensor Chip

Figure 4-4 Internal Structure

Table 4-1 Components

Process Parts Name Materials
Sensor Chip Si
Die Mount Adhesive for Die Bonding Silver Paste
Lead Frame Cu, Ag-Plating
Wire Bonding Wire Au
Molding Mold Resin Epoxy Resin
Terminal Plating Outer Terminal Plating Sn-Bi
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5 Packing Specifications #ati
5.1 Packing Information {R&a{&#k
E' 0.1 1.30+0.1
= 4.0%0.1 | 4.010.1I 015 o " hos
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Figure 5-1 Emboss Tape Dimensions
16.5 MAX
Table Side (RS AR E)

Enlarged Picture
of Center Part
BEEMLRE

A

(1.5)

1

+1
60 29

+0
180 19

A 4

13.0£0.3

(U R i)

15.4+1.0

(V=5 k)

Figure 5-2 Reel Dimensions
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5.2 Packing Specifications #R&a itk
Emboss Tape
O O o'f
Feeding Direction
lnllﬂ IIIIII
Product
Figure 5-3 Orientation of Product Storing
Bar Code Label
Feeding Direction
Figure 5-4 Feeding Direction
hL A5 ‘ Ch i pi#ss ‘ BITHE Y- — 8
Vv RF-7
D O 00 O O O O (0O O O O O 0:+0 { J

DD""DIQ““WEID""D ,

160~200mm 3,000PCS 160~200mm 600~800mm

Figure 5-5 Taping Specification
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~—_ 165°~180°

L 7 LT [T [ 1

The emboss tape is fixed.

Peel strength of cover tape shall be 0.1N(10g)~0.7N(70g) for 300mm/min.
IVRRTF—FEbyThNA—F—F O RIERE (L. 300mm/min [ZEUVT, 0.1N(10g)~0.7N(709)¢7 %,

Figure 5-6 Peel Strength

Emboss tape Emboss tape

o /

§ofo—-o-" 0 0°0 O
J & @ O & @
= R

Top cover tape

A = MAX 1/2¢ B = MAX 0.5mm

Figure 5-7 Top cover Tape Offset
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6 Reliability Test Conditions {SiE4RBREY
6.1 Preconditioning for Reliability Test {S&ttRERDATALE
Baking [125°Cx24Hr] + Moisture Absorption[85+5°C85+5%x168Hr] + Reflow 2times
4
o 260°C max
=}
©
)]
Q.
£
(0]
|_
220°C
~a/ 60~ 150s \
Heating \
150°C
60~180s
Pre-Heat
time (s)
Figure 6-1 Reflow Profile for Pre-Conditioning
6.2 Reliability Test Iltems {SiEM4HRERIEER
Table 6-1 Package Reliability Test Items
Test ltems Testing Methods / Conditions Testing Time Conzi;i;ning
Low Temp. -40+5deg.C 500Hr N/A
Storage
High Temp. High +85+5deg.C, 85t5%RH, VDD=5£0.5V Bias 500Hr Applied
Humidity Bias
High Temp. Bias +125+5degC, VDD=5+0.5V Bias 500Hr Applied
Thermal Cycle 1cycle: -40+3degC(30min)—+125+3degC(30min) 300cycle Applied
3 times
ESD +350V, 150pF, 330Q, 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.

BEUGRERETIRAICRELLES ., ) - FRFOF B HENECG oY ERFHENTRIZESISEE L HY
FIOT, RARELLSS X, FEMTHEOERRFEZCHEROL, CHEATEV, RENRA(IELL) ITR A5
B ERFRARPTCOREEZSEOLES . ARPTRESNET L ARPOBRICKYVEFO - S A BEES
N —FRFOFEMSHEABLGYES,

ESD #®EKESD

This products does NOT have built in ESD protect circuit, so 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.

AREFHEIRELNRENBLTVEL A TORNEBASHEIAS MO G S ICIFBIRSNDIEABYFTT
DT, BRERYRSBEICEIEAEHERRNREREL TSN, BE - ERBERETSRAFVIHALBOEIT, BE
BHRECHERZEN FEHBDONIRYDTIZIDVNTHRFITEBL TSN, (YRMRNSYTOERE) FAFES
TYRERBLGEFTEE)—IDLEVLDE, BT 7—REM>TIHAZEL,

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 7-1)

AE G, GRAEWICERMA FHEAIMEIHROARMEREBLTVET, #oT. ERREICHITHNEBHRAL. £~
HOAERBICEEFZRIEFLEFTDOT, TFE TS, (Figure 7-1318)

Direction of magnetic field
External magnetic field:u /Angle error: O that sensor detects:w
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- :
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\
\
\
\
\
\
Tl
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Magnetic field with magnet
installed on measurement device:v

Figure 7-1 Influence on Detection Angle by External Magnetic Field Confidential
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7. LEGAL DISCLAIMER

1.

BRSO BEEERICKYRFESN TO SR AOMBICRELTIE., RIEREEFD L.
BT FHREFEEO TS,

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.

BEEARXETOFORHMREHEMTE, HHRRBEZ—YEALGNTIEELY,
F=. RRMICENLAR - B TEASNIEENAHSEN-HR-BAFEALEEHA
E—UMtRaLRL 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.

LRLEBFCAREZEELTOGLLNEY AL AV, RE, EHH. FHRKSE. BIE
WaR. TIa— XA MERFO—MREFHBAICHKE. HESh=LDTY,
LE=DWELT, RFAHERHRR . FEH-MEETETICANDLIEFFORERTIE—]
FERALGLTESEL,

LREDFERZILDARUNT, ERMEER. PHILHESE. KR BERARRFOSED
LM EREMELELT OB TOIERADKRE, A ERE L2 THE DN,
FrEEYbTO+ALEEEHOERETOTW WL T, 72— IILE&—T&KE. RiE
%, TTREIR. SREMER LR, R KRR FD LY TOREF KRR ERITTK
=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.

BEHMGHRAUNOEREZEHAICTEASNSEE T, FRIISEEATHHKTSN,

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

LRI BHANBERLFRIDIEEDEREMICEN T, KIEHEA. KEMDIEER.
WAGEDBRERRIIFEEETT .. BEURIZELLSMLV =8, California Proposition 65
(Safe Drinking Water and Toxic Enforcement Act of 1986) [CEDCELESRILIETEL
HIETLTHYET =1L, BEDHE Fﬁﬁl&%f@ﬁﬁﬁé‘%ﬁdéhéiﬁﬁ*l X,
BREURVEEMT SO FEIRVOHEFROER. BXOBRWRETOEELGLE.
TEXTRDEREHELELV-LET, California Prop05|t|on 65(2HITAHERMIL R ME S
MEARBIE. LTOLAK YA ETSHBEE: 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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