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1 Product Description %4 8%ER

1.1 Overview #HBE

ALPS Product No. HGARANOOSA

Characteristic Angle Sensor

Package type DFN 1.8mm x 1.05mm x t0.65mm
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 HGARANOOSA in the DFN Package

1.2 Target Appliations 42—4vt7Fysr—a>

Home Appliance
Office Automation
Industrial
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2 Functional Description

2.1 Pin Configuration EvE&

P RERR A

£ GRENE) X

Center of Sensitivity

Figure 2-1 Pin Configuration

2.2 Pin Description

Eiae

Table 2-1 Pin Description

Pin No. Function Pin No. Function
1 +Sin out 4 -Sin out
2 +Cos out 5 -Cos out
3 GND 6 VDD
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3 Specifications H#
3.1 Absolute Maximum Ratings #&xd&XER

Table 3-1 Absolute Maximum Rating Parameters

Values
P t | - it Not
arameter Symbo i Tvp. ox Uni ote
Supply Voltage VDD - - 5.5 \%
Storage Temperature Tstg -40 - 105 deg.C
- - - 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.

BAERET, EABBUTHOTHLEATIIESEIMETHY, COELBATIGE . ME-REOFAREENHYET,
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.

BRRERADEATH>TLEAR (BEBLURERMM. XEREEetc TOEREAIHADEEELZETSEIBNLH
VEY,

3.2 Operating Conditions  Ee&#

Table 3-2 Operating Conditions

Values
P I . i N
arameter Symbo i Tvp. ox Unit ote
Operating Temperature Top -40 - 105 deg.C
- 20 - 60 mT
*
Magnetic Field Strength Hext 16 - 78 e

* the applied horizontal magnetic field rotated above the sensor
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3.3 Basic Characteristics &&41%
Table 3-3 Basic Characteristics
Values .
Parameter Symbol i, Tvp. Max. Unit Note
Each Element Rel 8 10 12 kOhm |at Room Temp.
Resistance
Bridge Resistance Rtotal 4 5 6 kOhm |at Room Temp.
Temperature Coefficient N
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&4FH%
Table 3-4 Electric Characteristics @25deg.C
Values .
Parameter Symbol i Tvp. Y Unit Note

Offset Voltage Voffset -20 0 20 mV (8]
Center Voltage Vcenter 2.45 2.5 2.55 \% (2)
Peak to Peak Voltage Vpeak 490 550 610 mVp-p 3)
Phase Difference Pdiff 87.5 90 92.5 deg. 4)
Waveform Distortion wd - - 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

FISERGVORY . RAIEEHETENRY
VDD=5V, Hext=30mT, Top=25deg.C .
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Definition of Parameter N7 )—-3DEH

(1) Voffset _(+sinoutmax.) + (+sinoutmin.)  (~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”.

(2) Vcenter=

(3) 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.

(4) Pdiff = SinPhase - CosPhase
* SinPhase: Phase of Vsin
* CosPhase: Phase of Vcos
* Vsin and Vcos are ideal curve.

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

(6) Aa:= Max.| ameas — aideal |
* ameas : calculated angle compensated offset, gain, and Pdiff.
* aideal: ideal angle caluculated from Vsin and Vcos
* Vsin and Vcos are ideal curve.
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+Direction

BREE

+sin

+CoS

Apply Magnetic field: Odeg <€

-Direction

b e e
|

GND

-sin

-Cos

owu-l.bwwn—n'g-

VDD

Figure 3-1 Definition of Magnetic Field Direction

Figure 3-2 Equivalent Circuit
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b) Definition of Vcos
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c) Definition of Pdiff

Figure 3-3 Definition of Vsin, Vcos, and Pdiff
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4 Package Information /{ysr—SiE#R

4.1 Appearance 5£8

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

EEHOMLLIFIIRIFCHELAETEH. 5. NN FH-TILELREL,

4.2 Package Outline K

Magnetic sensitivity center
BRBEHD
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Figure 4-1 Package Outline (All dimensions in mm)
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4.3 Footprint ZykFUrk
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Figure 4-2 Recommended Footprint (Reference)

4.4 Package Marking

(0.38)_,(0.38)
: (23—
. — - o
3 4
=
|
[
=HINo. |XREH EONLES
D@ |Part#D BP
Q@ |wafer Wafer Lot ID
® Index Mark Size : ©0.25mm

Figure 4-3 Marking of HGARANOOSA
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4.4 Structure &

Sensor Die

Mold Resian

Die Attach Film

Lead Frame

Outer Terminal Plating

Figure 4-4 Internal Structure

Table 4-1 Components

Process Parts Name Materials
Sensor Chip Si
Die Mount Die Attach Film DAF tape
Lead Frame Cu, Pd-PPF
Wire Bonding Wire Au
Molding Mold Resign Epoxy Resign
Terminal Plating Outer Terminal Plating Pd-PPF
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5 Packing Specifications #R&at#

5.1 Packing Information & &R

2.0040.08
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Figure 5-1 Emboss Tape Dimensions

Table Side Cross Section
o _ 11.4041.00
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Enlarged Picture %

of Center Part

Figure 5-2 Reel Dimensions
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5.2 Packing Specifications #R& Ltk

| 1Pin mark

| Emboss Tape |

/

J

]

O/O0 O O

|:> Direction of tape drawing oul

<
R T

Figure 5-3 Orientation of Product Storing

——> Direction of tape drawing ou!

Figure 5-4 Feeding Direction

Trailer area

storage area

Leader area

il

Empty area_Cover tape area

ococo (coco

End tape

BEAE\AHEA

O Oeeee O —T——

160mm min.

More than 80 pocki

160mm min.

“More than 80 pockets
400mm min.

Figure 5-5 Taping Specification
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'\ 165°~180°

The emboss tape is fixed.

Peel strength of cover tape shall be 0.1N(10g)~0.7N(70g) for 300mm/min.
IVRRTF—=FERyThNA—F—F O RIBERE L. 300mm/min 1233 T, 0.1N(10g)~0.7N(70g)ET 5,

Figure 5-6 Peel Strength

Emboss tape Emboss tape

. / /
§orfo—-o-" O 0°0 O
O @ & d @ B
= 5

Top cover tape

A =MAX0.5mm B = MAX 0.5mm

Figure 5-7 Top cover Tape Offset
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6 Reliability Test Conditions {SiEfHEREY
6.1 Preconditioning for Reliability Test {Ex@EttAEBROATLIE

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

260°C max

Temperature

60~150s

Heating \

A

60~180s

Pre-Heat

v

time (s)
Figure 6-1 Reflow Profile for Pre-Conditioning
6.2 Reliability Test ltems {S#EH4RBRER
Table 6-1 Package Reliability Test Items
Test Items Testing Methods / Conditions Testing Time Conzirti;ning
Low Temp. -40+5deg.C 500Hr N/A
Storage
High Temp. High +85+5deg.C, 85+5%RH, VDD=5+0.5V Bias 500Hr Applied
Humidity Bias
High Temp. Bias +105+5degC, VDD=5+0.5V Bias 500HTr Applied
Thermal Cycle lcycle: -40£3degC(30min)—+105+3degC(30min) 300cycle Applied
3 times
ESD +350V, 150pF, 3304, interval 10sec. per each N/A
terminal




Magnetic Analog Angle Sensor 17719

/ALPS/LPINE Rev.02

HGARANOOSA Datasheet Nov/22/2017

7.1

7.2

7.3

7.4

Precautions When Handling Magnetic Sensor #SHRYKLEDIEE

Storage Environment ®&RiE

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.

BYDRE-RERE(ERREEY) TRELTWVETSESBRBLWLET, - BRCERMEDHDHRLEIT
BIIBMOLEY , TEYGRETRELLSA L, HSFECEETIENHYETS,

Long-term Storage RHRE

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.

BUGRERECTLRYICRELEGESE. V- FHFOFEMITENAEG Y, ERFEATRICESGEENH
YEFOT, RARELEBEE. FEMTHLERFMECHERO L. CEATEV REARM(IFLUL)ICR
SERF. ERFERPTOREZEHOLET . KRPTRESNET L KRFOBEERIZLYRFO—FEHLSA
Bibah, ) —RiEFOFBEMFFENBELGYES,

ESD #®ESESD

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.

AUBEIHEIREMNBEABL TV ELE A, TORNDEEZILHEINMOOIIBBICEIWIRSNDIENHYFE
TOT, BARKREMYBSIBEICEIFALBHEITRERML TSN, BE - EMBRETIRAFVIOREB N ET,
BERBESHEAEEIN, FERDONIR)UTITONTHERDITEELTIZEW,, (YRR YT OERAE)
AR TORERREEFBERE)—IDENLOE, BT 7—REM>TIERAIZEL,

External Magnetic Field s\ &.7%15

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)

ABAIE, BRAEDCEUT T -HEENMMEIHADARERELTVEY - T, FRIFERICE TN EBEREN. &
UHOAERBICEEERIZLET OT, TIEE TS, (Figure 7-15H)

Direction of magnetic field
External magnetic field:u Angle error: 0 that sensor detects:w

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
- -

-

Magnetic field with magnet
installed on measurement device:v

Figure 7-1 Influence on Detection Angle by External Magnetic Field
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