Magnetic Analog Angle Sensor

/ALPS/LPINE

HGARPS011A Datasheet

1/18
Rev.02
20th.Dec.2023

DATA SHEET
HGARPS011A

ZiLPS/ILPINE ALPSALPINE €O, LTD.

1-7, YUKIGAYA-OTSUKA-MACHI, OTA-KU, TOKYO, 145-8501, JAPAN

PHONE +81(3)3726-1211  FAX +81(3)3728-1741

NAGAOKA PLANT

1-3-5, HIGASHITAKAMI-MACHI, NAGAOKA-CITY, NIIGATA-PREF, 940-0006, JAPAN
PHONE +81 258-24-4111 FAX +81258-24-4110

This specification is subject to change without notice.




/ILPSALPINE —~

agnetic Analog Angle Sensor 2/18

Rev.02
20th.Dec.2023

HGARPSO011A Datasheet

List of Contents

Product Description #5580

Overview #EZE 3

Target Applications 4—49b7T)r—a> 3
2  Functional Description ##E8iER
2.1 Pin Configuration E &RE&E 4
2.2 Pin Description E g 4
3  Specifications t#
3.1 Absolute Maximum Ratings #tx&RAXER 5
3.2 Recommended Operating Conditions  # & a5t 5
3.3 Basic Characteristics &A%t 6
3.4 Electric Characteristics E&#iE 6
4  Package Information /{ys—IiE#R
4.1 Appearance 4% 10
4.2 Package Outline #X 10
4.3 Recommended land pattern ##$£5> F/<x2—> 10
4.4 Recommended Soldering conditions ##&Z¥HE%EH 11
5 Packing specification @it
5.1 Component orientation &G0 12
5.2 Direction of tape drawing out F—75I&EHLAR 12
5.3 Taping F—E>% 12
5.4 Peel strength ZigksarEs 12
5.5 Top cover tape offset ryTHNA—F—TDXL 13
5.6 Packing MwamiE 13
57 MOQ ®H/sEH 13
5.8 Emboss Tape Dimensions T RRF—Tti& 14
5.9 Reel Dimensions 1—/L~ti% 14
6  Reliability Test Conditions {SiEttaEE#
6.1 Preconditioning for Reliability Test St FTLE 15
6.2 Reliability Test ltems {S#EtHBRIER 15
7 Precautions When Handling Magnetic Sensor #S&mYUEVEDEE
7.1 Storage Environment R&RE 16
7.2 Long-term Storage E#IRE 16
7.3 ESD #HESESD 16
7.4 External Magnetic Field 4\&EL#5 16
8 Legal Disclaimer BoMIERE 17
Appendix

Revision History #&x&BE 18




agnetic Analog Angle Sensor 3/18

/ILPSALPINE —~ e

HGARPS011A Datasheet 20th.Dec.2023

1 Product Description %580

1.1 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 :T5=-40 ~ 150 deg.C (ambient temperature)

Figure 1-1 Image of TSSOP-8 Package

1.2 Target Applications 4—4'9b7F)r—3>

Automotive
Industrial

Building Automation
Office Automation
Home Appliance
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2 Functional Description

2.1 Pin Configuration E &E&

8

Center of Sensitivity

4

(0.1)

Figure 2-1 Pin Configuration

2.2 Pin Description E g

Table 2-1

Pin Description

Pin No.

Function

-sin

GND

- COs

NC

NC

+ sin

VDD

OIN[O|O|B|W|IN|—

+ Ccos
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3 Specifications T#
3.1 Absolute Maximum Ratings #ax&XEH

Table 3-1 Absolute Maximum Rating Parameters

Values .
Parameter Symbol i Typ. Vo Unit Note
Supply Voltage VDD -0.3 - 6.5 \%
Storage Temperature Tstg -40 - 150 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.

RREREL. EABBMNTHOTLRATILLAIMETHY., COEEZBAGE. HIE-RBOTEEELAHYFET .
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.

RAERHNOERTH>TLR AR (BREIVEEEMM, KEREHetc. TOERMATHADEEELETSELBNLHY
E3 8

3.2 Recommended Operating Conditions  #®E a4t

Table 3-2 Recommended Operating Conditions

Values .
Parameter Symbol i Typ. Vo Unit Note
Operating Voltage Vop 3 - 5.5 \%
Operating Temperature Top -40 - 150 deg.C
- . 10 - 120 mT
Magnetic Field Strength Hext 8 - 9% A

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

Table 3-3 Basic Characteristics

Values .

Parameter Symbol i Typ. Vo Unit Note
Each Element Rel 3.15 35 385 | 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 &&i#it

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 wd - - (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

BITERGVRY . BIEEHETREDRY

VDD=5V, Hext=30mT, Top=25deg.C .
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Definition of Parameter N7(-3MDEZH

(1)

®)

(6)

(+sin out max.) + (+sinout min .) ~ (—sin out max .) + (- sin out min .)
Voffset = -

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
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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 /3v5—CiE#R

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.

SO LIFIZRIFTHRELFEEGE. 5. NN FoTIELLEL,

4.2 Package Outline ##KX

TOP \;IE&[ Ttem SPEC
e oy MIN, | NOM. | MAX,
. A - - 110
H H H AL | 000 | - 0.15
Az | 075 [<0.85)] 0.55
[= K b | 022 | - 0.38
c 0.08 - 0.23
D 290 | 3.00 3.10
E 480 | 490 | 5.00
i3 E1L | 290 3.00 | 3.10
e = 065 | -
7 L 0.40 | 0.60 | 0.80
Ll = 095 -
Le | - 025 | -
. \ H W, | ]| o 0 = g°
ccc 0.10
] dad 0.10
2 3 4 . wD ElstEicik. Wi TuEEd

A
J GAUGE PLAMNE
I
{ 3 YL

P s

T
Lafeds) \ ' il

SEATING PLANE
SIDE VIEW DETAIL F (SCALESO0/1>

Al

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

4.3 Recommended land pattern ##RS2 K/ 32—

Land pattern Layout SR/ \3—2E0E % E%
i ;
Unit : mm t t ! 4 14

PKG typ. b I C el | e
TSSOP8 | 038 1.00 | 1.95 [4.30]065

el

|

|

|
A IR,

|

|
SN . N
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4.4 Recommended Soldering conditions HEZEFHAEH

- The N2 reflow is acceptable.
Z2RFHETY 70 XI5

- Under The following conditions, The frequency of reflow soldering should be within two times.
UTFo707 74 VEHICRVWT, U70—EHK2E%T

300
Peak temperature
E—URE
250°CELF
250
220°C
200 190°C
o
20
g = | 150°C 5
o = FE (150~190°C) JnEA (220°C)
£ 60~120 s 30~50's
|_
o Pre-Heat Heating
50

R (s)
Time

Figure 4-2 Recommended Soldering conditions

- Flow process by direct heat-up to PKG body is unacceptable.
PKG AAEEEMEIC L 2 7 8 —IEXE

- Hand soldering by direct heat-up to PKG body is unacceptable.
PKG AABEEMEIC K 2 FILATZIENTIT
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5 Packing specification @it

5.1 Component orientation &S0 REAF @

/ Emboss Tape TURAT—7
G A3 «E) 0 O -0

Jﬁ% Direction of tape drawing out T—75IEHLAR

\
Product #!&

5.2 Direction of tape drawing out F—75IZHLARA

Barcode Label /A\—a—KSAX)L

53 Taping F—E %

Leader area
Trailer area storage area Emplyarea Cover tape area
I
;0 00 ® 0 ol (000 O 0o En::itape
| D----EEE a E‘.g‘ H B B Ceees] |_.___’—|—
|
160mm min. 160mm min.
A00mm min.

5.4 Peel strength FistarE

Peel strength of cover tape shall be 0.1N(10g)~0.7N(70g) for 300mm/min.
IVRRT—=TEMYTHN—TF—T D RIEIAE (L. 300mm/min 12UV T, 0.IN(10g)~0.7N(708)&£F %,

< The emboss tape is fixed.
IVRRT—TIEEE

Peel direction of Top cover tap“\ 165° -180"
L

My THN—F—TREE A A o
I I 1 I 1 |

Confidential
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5.5 Top cover tape offset ryTh/N\—F—TDXL

Emboss Tape TURRTF—

; N, Overlay of cover tape to the hole A = MAX 0.5mm

O—6—0—0 4 O 8 O b THIA—F—TEYRADMBY
il Bulge of top cover tape B = MAX 0.5mm
b f MTHR—T—TDEHHEL

Top cover tape ~yTHN—F—TF

5.6 Packing ftRaRkE

@.This product is delivered by the taping wrapping (3,000 pcs/reel).
AEFIET—ELJ B (3,000 1)—)L) [CTHWHALET,

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

AEAISHEBRELELTHMALET,

(.The barcode label is put on each reel.
= ILIZIFZN—a—FSR)ILEBEHLET,

@.1 reel stored in the carton box. (carton/with 3,000pcs)
FICIE U—IILEZIRMMLET . (3,000pcs AY/5E)

®.This packing form is adopted to the shipment in Japan.
AEAIE. BAREROERISERT %,

57 MOQ H/NFEFHI

3,000 pcs/reel at Units
3,000 f@/U—)L Efu

Carton box size : 335 x 350 x 35mm

Confidential
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5.8 Emboss Tape Dimensions I HRRF—Ftik Unit B6I: [mm]
_PD
po #1.57% _
Po’ J (EDm) "—B m, . 304005
f
T /
V- N .. N ., -
B | | | 0T |
~, \ | F
S N A B o el q
/ i . il I i
/ A I | A | |/ o] f .
\
IIII B _1,35201
Pl 15520
[#ira k)
B -BH@H
5] 38 W 112.0+0.3/-011% 17778
= EL | 175301 (#9%aaissT-THY
| | EZ2 | g R 27— Tl (1 0.25mallt)
) i F_| 5504005 [Z0ROFLSILFIHPE (T JEER)
3 F* | ER01005 1EReOih s T Fagnng
N_" PED x T :&;igogmglj AR (0. TSmmiE)
=1 1 A A 1 Bl
3.6 & A-ARAH FL I RO £0] l1ofzpobs¥
B ) PZ | 2003005 |&;?i$%u!';l.f1‘a$¢lu(r SA LR
P2 . 5 IETROOGHe TR
5.9 Reel Dimensions Y—jLti% Unit B6I: [mm]
; [Als e {73 TE]

NEEAZAW®

A=A SBECT

#33040

BRAT—TE

W1i(mm)

W2(mm)

12mm

13.5+1.0

17.5+1.0

Confidential
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6 Reliability Test Conditions ({SiEttatEg#
6.1 Preconditioning for Reliability Test S4B ORTLE

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

260°C max

Temperature

60~150s

Heating \

v

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




/ILPSALPINE —~

agnetic Analog Angle Sensor 16/ 18

Rev.02
20th.Dec.2023

HGARPSO011A Datasheet

7.1

7.2

7.3

7.4

Precautions When Handling Magnetic Sensor #S&mYELEDEE

Storage Environment RE&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.

BUSRE - EERE HERRESEN) TRELTWVETRIS58MOLET, - BROEREOHDHTRLEITD
FOIBRNLET  TEULBRETRELLIGAE. HAFEICHESTIENHYFET.

Long-term Storage EH#IRE

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.

BUGRERRECTOLRAICRELIGEE, MR FOFHEMTESEG oY, ERBFUEATRICGHIEEAHY
FIOT, RARELALSER FAMTEOCESHEZCERO L, THEATEV, REARHAELUL) TR 515
B ERFRASPTOREEZSEOLES . ARPTRESNET L KRPOBRICKVEFO) - S AL
N —FIRFOF ST ESBGYES,

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.

ETOHFITERSNEZICIIOVWTHERRERNBENBLTVET A, TORNEBASHEI S MO o581
FRESNDELHYETOT, HEEZMYMSIHE S ICERIEHES I REEREL TSI, BE-ERBHITTS
AFyIEEBNET, EERRBRECEAZEN FLEBDONVFIVTIZONVTERFITEEBL TSN, (VAR
FYTDERE) BALSTRRERBLEEIEER)—IDBVLDE, BT 7—RER>TIEAEEL,

External Magnetic Field 4#\&L#i15

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)

AB G, SRR T -HEAELNEIHMROAMERELTOET, #>T, EARKBICE TN SMERLS. £
HOAERBICEEAREFELEFT DT, TEFE TS, (Figure 6-1308)

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

h

I
-
-
-
-
]
-
P
-
-
-
-
-
——
=

-

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.

ERNOHEHEEERICLYRB SN TO SR AOEHIZEELTIE., BIEEREETO L,
WEIGEFA], FREFELOTEEL,

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.

BEEARXETOFORMREHEMTE, HREBZ—VEALGLTIZEL,
Fl=. RBMICENGRASE - B THERASNIEENLHHEAN-HiX-EAFE~LLE A
UMt LU 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.

LERE BFICHREFEELTOVELWAEFY, KE AV, RE. 5. B, &5
RS, TR —RAAVMERED—REFHIFAICEKE. 2ESh=tDTY,
LE=AWELT, RFAFIEHELSR . FE-MEETETICIOM OB FDORAETIEI—]
FERALELTLEEL,

TEREOFERZILEDORFUNT, EEEEER. LS. XS, BRAKSEZFOSED
TREM-EHEMEVELTIHEBRTOCFERADOEIL., A EEBLZTHER LD,
F-T Y TCO+ LB EDEREFITOTCWEW=LT, 7z— /L t—T%Et. R3E
%, TTREIER. IRENERHLLERET. BRI KRR ZED YN TORERFKHRETEK (T TS
=&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.

EHMCHAUNOHMRZEHAICTEASNSEEE. FANITEAATHRTZEN,

Before using products which were not specifically designed for use in automotive applications,
please contact an Alps sales representative.
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History of Revision
Datasheet Date Note
Rev.
02 20th.Dec.2023 |Add AEC Q100 Garade0O Qualified,

Change Angular Accuracy 0.05deg. ,
Add comment in Angular accuracy (6)

01

19th.Jul.2022

First release




