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1 Product Description %5 8%Eq

1.1 Overview #HBE=E

ALPSALPINE Product
Characteristic
Package type

Supply Voltage
Supply Current
Interface
Temperature

No. HGPRDTO006A
Encoder
SOT-23
3.0to 30V
1.6mA
Open Drain Output
-40 to 140 deg.C

Figure 1-1 Image of HGPRDTOOG6A in the SOT-23-5 Package

1.2 Target Appliations

Automotive
Industrial

Building Automation
Office Automation
Home Appliance

A=l INT TV r—ay
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2 Functional Description ##esi8a
2.1 Pin Configuration E f&
m : 4 L Center of Sensitivity
R / _______ (0.125)
L [z [
Figure 2-1 Pin Configuration and Center of Sensitive Area
2.2 Pin Description E s
Table2-1 Pin Description
Pin No. Symbol Function
1 OouT2 Output2
2 GND Ground
3 NC No Connection
4 VDD Supply voltage
5 OouUT1 Output1
2.3 Block Diagram 7Jovo% (47554
4 I

— <@ OUT2

Logic circuit N
i % L
® ® ®

- J

Regulator o VDD
| o OUT1

L

? GND

O)

Figure 2-2 Functional Block Diagram
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3 Specifications t#
3.1 Application Circuit 7745 — 3> mEE
Vpl
p ¢ o o
Rplﬂ ﬁ Rpl
OUT1 ‘OUT1
Vb VDo HGPRDTO06A
’OUT2
'\ ouT2
CDD=0.1uF GND cLL L1 CL
Figure 3-1 Application Circuit Example
3.2 Absolute Maximum Ratings ##xt&KER
Table3-1 Absolute Maximum Rating Parameters
Values .
Parameter Symbol i Typ. Vax. Unit Note
Supply Voltage VDD -0.3 - 30 \%
Pull-up Voltage Vpl -0.3 - 30 \%
Output Current Isink - - 30 mA
. -40 - 120 deg.C |VDD =30V
Operating Temperature Top 20 - 120 deg.C_|VDD =9V
Storage Temperature Tst -40 - 150 deg.C
Magnetic Field Hmax - - 200 mT
[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.

RAREREF, FEARBHTHOTHREATIILLHRIMETHY ., COEZBAEE. BE-BIRORTEEAHYFET .
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.
RAEBRADOERTH->THEAER (ERBLUVSEEMNMN XERESetc. TOEKHERIIRFDEFELETIELIBNLH

YES,
35
EBO
()
%25 \
5 20 \
>
5115
5 10
S 5
7]
0
60 -40 -20 O 20 40 60 80 100 120 140 160
Temperature [deg.C]

Figure 3-2 Operating Range about Supply Voltage and Temperature Confidential
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3.3 Recommended Operating Conditions  ##&ZehE5it
Table3-2 Recommended Operating Conditions Parameters
Values .
Parameter Symbol Vi, Tvp. Nax. Unit Note
Supply Voltage VDD 3 12 30 \Y
Pull-up Voltage Vpl 3 5 30 V
Output Current Isink - - 10 mA
Pull-up Resistance Rpl 3 3.3 30 kOhm
Load Capacitance CL 10 30 1000 pF
Bypass capacitor CDD 0.1 - - uF Required
3.4 Basic Characteristics #HA&41%
Table3-3 General Electrical Characteristics
Values .
Parameter Symbol i, Typ. e Unit Note
Supply Current IDD - 1.6 2.5 mA
Output Saturation VDD=12V
Voltage Vsat - - 0.4 Isink=10mA
VOH| Vpl-0.1 - - \Y "Hi" Level
Output Voltage Vout VOL - - Vsat v Lo Level
Duty Ratio D 40 50 60 % see Fig.3-4

[note]

Unless otherwise specified, measurement condition is as follows.
VDD=12V. Vpl=5V. Rpl=3.3kQ. CL=30pF. T=25deg.C with application circuit described in Figure3-2.
A magnet with 2 poles shall be rotated ideally on the top of sensor package.

fcow )
| Rotation §

ouUT2

NC GND OUT2
2 1
SOT23 Type s
[Top View] | \ CCW direction
(k@]
: +
)// \v / CW direction
HEE
Direction of magnetic field 4 5
VDD ouT1

(Lo)

i cw .
_Rotation

! ! Hi)

OUT1
L.,
OUT2 i i (Hi)

Figure 3-3 Magnetic characteristics:at multi-pole magnet rotation
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T
S H Duty

D =H/T x100 [%]

50% duty 2cycle pulses from 1-NS magnet pole pair
50% duty is maintained at any magnet pole pitch (Pole pitch free)

Figure 3-4 Definition of Duty

3.5 Magnetc Characteristics

R gk

Sensitivity Direction for Vout2

[ 1 [

| [ ]

AIOUT1,2———————

VOH
> + S(‘ensiti'vity }
Direction for Vout1 voL
v H  Hoff Hon +H'
HEEEE - ’
Figure 3-5 Definition of Sensitivity Direction
Table3-4 Operating Magnetic Field
Values :
Parameter Symbol i Typ. Vox Unit Note
Hon - 0.8 (1.6) mT
|Operating Magnetic Field Hoff (-1.6) -0.8 - mT 25deg.C
Hhys - 1.6 - mT

[note]

In case of applying magnetic field only sensor sensitivity direction for each
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4 Package Information /Sy —SiER

4.1 Package Outline ##E

2.9%0.1(% — % DMAX0.285 <)

0'4-§00..015 e 1.9%0.2 -~
]
) 1
] ] I (]
] -
co| ~ | f
I . Saluiniululel suiek  Spinpuiuel o
| © f uf
— 1
- : ' /] 0~0.1
1
: /--—\l L
OUT1,0UT2 I'TO‘S |
\ Sensitivity Center g : r
1 ' 2 '3 BTREEP L 0.15%0-1 | /
0 4ig:65‘:— «< > < > - e Ai"_"' —
N
o
£
0.95+0.1] 0.95+0.1 g

= - - rrr = - -

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

4.2 Footprint ZyrFUrk

Figure 4-2 Footprint - .
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4.3 Distance between Chip and Package Fv7i/\—y4—R5ER

ST

d: Distance chip to upper side of package, (0.65) mm

Figure 4-3 Distance between chip and package

4.4 Package Marking

(0,48) ®@®): Wafer No.

Combination of numbers, 1 to 9, and alphabets
iy il 19 |
DIy sy A2

0.15) @: Product ID
I_I |_J ) I_I "B" for HGPRDTO06A
Unit : [mm]

Figure 4-4 Marking of HGPRDTOO6A
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4.5 Structure &
Lead Free Solder
Mold Resin GMR Chip
Gold Wire Adhesive for GMR

ASIC Chip

Lead Frame
Adhesive for ASIC

Figure 4-5 Internal Structure

Table 4-1 Components

Process Parts Name Materials
GMR Chip Si
ASIC Chip Si
Die Mount Adhesive for GMR Die Bonding Die Attach Film
Adhesive for ASIC Die Bonding Silver Paste
Lead Frame Cu-Plating
Wire Bonding Gold Wire Au
Molding Mold Resin Epoxy Resin
Terminal Plating Outer Terminal Plating Sn
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5 Packing Specifications #R&at#

5.1 Packing Information

0.25m.05

1.75%.1
3.510.05

&
S
S

1. 4201 3.2
1.60.1

Figure 5-1 Packing of the HGPRDTOOG6A in a tape
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Figure 5-2 Reel Dimensions
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5-2 fRafisfE (EWNMmI)  Packing for Japan

D.AFEBIET—EL S @% (300008 —IL) ISTHALET,

This product is delivered by the taping wrapping (3,000 pcs/reel).
Q. A AIIHHERALLTMALET,

This product is delivered by a non damp-proof packing. D‘
B.FLY—ILIZlF N—a—KSR)LEEFLET, _—

The barcode label is put on each reel. S
@.f81=1%. Y — LIEEIRMLET . ( 3,000pcs AY/F ) ‘8, N

1 reel stored in the carton box. ( carton/with 3,000pcs) U
C.FXREL. BAENOHFISERY S

This packing form is adopted to the shipment in Japan Figure 5-3 Packing for Japan

5-3. { @R 4E (GBS MIF)  Packing for Overseas
Add P15_ALAP's position on California Proposition 65.
O.ARHRET—E> S @% (300008 J—IL) IZTHALET,
This product is packed by tape wrapping (3,000 pcs/reel).
Q@.&Y—ILIZlE N—a—RSRLEEFLET
The barcode label is put on each reel.
@.11)—)L%E1BaglULMLES .
One reel is stored in one Bag.
@.F8121%. Baglzim#aLi=!) — L K15@FIRFMLFE T, ( max. 45,000pcs AY/58 )
15 bags are put in 1 carton ( max. 45,000pcs/carton)
GFEDLETICE., IviavERMLET,
The cushion is stored in the top and bottom of the carton.
®©.FEAL. BHAAITOBFIERTS

This packing form is adopted to the shipment to overseas.

O TERT
Dimension of carton

Jviav

Cushion
= - 1 A ’&0

Figure 5-4 Packing for Overseas

5-4. #RERESEMHE Recommended storage condition
30°C- 85% LA T 1EELIA  30°C- 85%, less than 1year

5-5 IR FE RFEAIRE  Stacking height of carton
- Shipment to Japan : 10E¢max &9°%5  Maximum 10cartons
-Shipment to Overseas : 5E&max £9% Maximum 5cartons

\\\\\

3,000 f&.1)—JL Hfi 3,000 pcs/reel at Units
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6.1

6.2

6.3

Precautions When Handling Magnetic Sensor #!S&IYIELEOEE

Storage Environment ®&&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.

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

Long-term Storage RHiRE

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.

BUGRERECTLRYICRELEGES X, V- FRFOFEMITENEG Y, ERFEATRICESGEENH
YEIOT, RARELEBEE. FEMTHLERFMECHERO L. CEATEV REARM(IFLUL)ICR
SERF. ERFERPTOREZEHOLET . KRPTRESNET L KRFOBEERIZLYRFO—FEHLSA
Bibah, ) —RiEFOFBEMFFENBELGYES,

ESD #E&KESD

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.

ETOHFIERSINICITOVWTHERRERBEABL TLET A ZORNZEASHEI A MHo1=5EI
FRFESNHEAHYFT DT, WREMYBIBEICERALTHEI T RERBL TSN, B - ERBRIET
SAFYYBEBNEIT, BERB/EHERALEN FEHBONURITITOVTHERFITERBL TS, (R
FRMSYTDERE) FAESTRAERBGEFIFTEE)—IDOLBNLDE, BT 7—REM>TIEA:EL,
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7. LEGAL DISCLAIMER  EHIMEEE

1.

ERNOHHEEERICEYVRFSA TOSRFDEHEICFRL T, BERZEFD L.
WEIGE ] FREFaLoTEELY,

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.

BEEARXETOFORASFHEMTE, HERKEZ—OEALGV TSN,
Flo. RBMICENOAE - B THERASNSEENAHIEN - BF-EAEALLHG
Z—HHHELGL 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.

LRGIE FICAREIEELTLVELAEY KRR AV, RE. EHHE. FHms. BE
28 FIa—XAUMERED— ﬂ“éﬁ?ﬁ%%ﬁﬁﬁl:ﬁn‘f AEIN=LDTT,
LI=AWEL T, RFAHIEHEER. FE-MEHTETICHIDOIBBFDORETIE—
FERALALTLIEELY,

FERDOERZIEDORAEUN T, EEMERS. (HILEER. X RSE. BEAREZFOSED
TREM-EHEGEVNELTHIHBITOSEADORRE., Bt EERIBLZ TR 1<,
FEEYrTCO+ L EEEEDERE T O T =W =T, 72— /)L t—T%Et. Ri&
%, TR ERR. u,EM’ElUiltnx.:‘l' EFEAERAFDEINTORERERETEEITTL
=&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

BEHMGHBUNDHGEEHRICTERASNSE R, BATICEEATHBZEN,

Before using products which were not specifically designed for use in automotive applications,
please contact an Alps sales representative.
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7. LEGAL DISCLAIMER (continue)  hHIMES = ()

5. HHHEKE. AANERULFRIZEENFERABEMICHNT,
RIS, SREYOER., RALBEDREZREIFEET. BEIADELLZLSHIVED,
California Proposition 65 (Safe Drinking Water and Toxic Enforcement Act of 1986)
[CETCEEINETRELHIBULTEDET,
L, BEDHERZELSN TOFERZIREASNIIGEICE. BEVADERMNTHZH.
THEIADPHEFROFERA. BRORNRIETCOEELRE . REMKOEREHEIVELET,
California Proposition 65(CH (1% BRI X Y E PRHFINEE.
UTOARYA Pl SRRIZEL:
https://www.P65Warnings.ca.gov

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 well-ventilated 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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Appendix (continue) #E#H: %)

A3 Document Revision History thEBRE

Dﬁgj\t‘.ee Date Page |Note

00 Nov.08, 2021 - |Preliminary

01 Oct.27, 2022 |6,7,12|Add P12_Packing for Overseas. Modify a drawing

02 Mar.17, 2022 |8,9,10|Modify a drawing.

03 Aug.08, 2023 | 6,7 |Modify a drawing.

04 Nov.28, 2023 6 [Modify a drawing. eliminate "Preliminary"

05 Apr.28, 2026 6 [Modify a drawing

06 Jul.21, 2026 4,7 |Modify a drawing

07 Jul.24, 2026 12,15, Add .P15_ALA.P's position on California Proposition 65.
6,17 |Modify a drawing
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