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1 Product Description %4 8%ER

1.1 Overview #HBE

ALPS Product No.
Characteristic
Package type
Supply Voltage
Supply Current
Interface
Temperature

HGPRDTO05A
Pitch Free Encoder
SOT-23
3.0to30V

3mA

Open Drain Output
-40 to 140 deg.C

Figure 1-1 Image of HGPRDTOO5A 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

2.1 Pin Configuration EvE&

P REER A

Center of Sensitivity

! N
][] [
Figure 2-1 Pin Configuration and Center of Sensitive Area
2.2 Pin Description Er#kse
Table2-1 Pin Description
Pin No. Symbol Function
1 OouT2 Output2
2 GND Ground
3 NC No Connection
4 VDD Supply voltage
5 OUT1 Outputl
2.3 Block Diagram 7oy 5847554
e A
T Regulator VDD
: O OUT1
+ .
Sensor :
Logic
Element Circuit
Array . S oute
— -1 e )
+
L j GND
-

Figure 2-2 Functional Block Diagram
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3 Specifications H#
3.1 Application Circuit 77— a2 E K
Vpl ¢ . °
Rplﬂ ﬁ Rpl
OUT1 ’OUTl
VD YDlg  HGPRDT005A
’OUTZ
¢ ouT2
CDD=0.1uF. GND c,l 1 cL
Figure 3-1 Application Circuit Example
3.2 Absolute Maximum Ratings #x&XER
Table3-1 Absolute Maximum Rating Parameters
Values .
Parameter Symbol i Tvp. Y Unit Note
Supply Voltage VDD -0.3 - 40 \%
Pull-up Voltage Vpl -0.3 - 40 \%
Output Current Isink - - 30 mA
Operating Temperature To 40 - 120 deg.C VDD =30V
perating temp P 20 - 140 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.

BRREREF, EABRMPITHOTHEATIILGLRMETHY., COEEBEAHE. BIE-RIROARENHYET,

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.

BRRERAOEATH>TLE AT (BREBLUEERMMN XERESetc. TOERERAFHRADERELZETIELIBNLH

VEY,
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Figure 3-2 Operating Range about Supply Voltage and Temperature
3.3 Recommended Operating Conditions  #&ZshE& 4
Table3-2 Recommended Operating Conditions Parameters
Values .

Parameter Symbol i Tvp. Y Unit Note
Supply Voltage VDD 3 12 30 \% see Figure3-1
Pull-up Voltage Vpl 3 5 30 \%

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
Magnetic Field Hop 5 - 60 mT Horizontal field

3.4 Basic Characteristics #&4%4
Table3-3 General Electrical Characteristics
Values .
Parameter Symbol i Tvp. ox Unit Note
Supply Current IDD - 3 5 mA
Output Saturation VDD=12V
Voltage Vsat i i 0.4 Isink=10mA
VOH| Vpl-0.1 - Vpl \% "Hi" Level
Output Voltage Vout VOL - - Vsat \% "Lo" Level
Duty Ratio D 40 50 60 % see Fig.3-2
Phase Difference Pdiff 75 90 105 deg. see Fig.3-2

[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 Figure3-3.
A magnet with 2 poles shall be rotated ideally on the top of sensor package.
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T Duty
t | D =t/T x100 [%]

OouT-1

OuT-2

Pdiff

<1

Figure 3-3 Duty and Phase Difference

3.5 Magnetc Characteristics M &45%

Sensitivity Direction for Vout2
~[0UT1,2]

alls o

5 ¥

Sensitivity VOL
Direction for Vout1l =

v | | -H  Hoff 0 Hon +H

+

v

Figure 3-4 Definition of Sensitivity Direction

Table3-4 Operating Magnetic Field

Values .
Parameter Symbol i Tvp. Mox 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 /{ysr—SiE#R

4.1 Package Outline #K

1.9%0.2
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Figure 4-1 Package Outline (All dimensions in mm)

4.2 Footprint  ZyrFUrk
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Figure 4-2 Footprint
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4.3 Distance between Chip and Package Fvy7I/\—y4 —JRiaEE

JU=C

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

Figure 4-3 Distance between chip and package

4.4 Package Marking

3) D@: Wafer No.
Combination of numbers, 1 to 9, and alphabets
P N T |

4 Ato Z.
(DN P1y g 65) p
o) @@: Product ID
I_I |_J I_I "BN" for HGPRDTO005A
Unit : [mm]

Figure 4-4 Marking of HGPRDTOO5A
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4.5 Structure #&
Outer Terminal Plating
Mold Resin
Sensor Chip
Wire
Lead Frame

Adhesive for Die
Bonding

Figure 4-5 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 #R&at#

5.1 Packing Information
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Figure 5-2
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6

6.1

6.2

6.3

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 #EXESD

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.

ETOHFIERSNZICITOVWTHERRERMBEABL 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

1.

BRSO H B EERICIVRT SN TO SR MO T ICRLTIE. RiEREZEFD L.
WELRETA FiREFE LTS,

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.

EEARXEFTOFORAKFHEM TR, B KZ—UFEALLGO TS,
Flo. ZRBRMICENOAR - BN THEASNASEENAHLEN-FAR-BAE~ALLEG
Z—HEaLEL 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.

LB RIE FICAREFEELTOVELNEY, KK AV, RE. 5. FHgss. &8
2R, TIa—RAAUMESREO—REFHIAICHS. WESN-EDTT,
LE=MWELT, FRFHHIEEESR. FEH-MEETETICHIOIHBZFORERTIE—T
FERLELTLESLY,

LTEROERAZIEORAZEUN T, EEMKSS. (HILHER. XS, BERAKSZEOSED
TEM - EHEEEVELTIHBITOCEADORRIL., B EERBLZ TR,
FIE YT+ HEEEDEREIT O T WL T, 7z—ILt—D%K:t. R#E
EE&. TREIRR., IREMEMHILERET. BRI REFFTZFD I TORERFRETZERITTS
Tfél:\o

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.

BEHMGHBUNADHBEEHFRAICTEASNDZ AL, BATICEMEATHHKTZS,

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

A3 Document Revision History thERBRE

Datashee Date Note
tRev.
01 Sep.03, 2015 |First release
01-1 Oct.05, 2015 |Changed to "Duty Ratio" from "Duty" in Table 3-3
01-2 Mar.04, 2016 [Modified in Table3-1, Table3-2, Table3-3 and Figure 4-3.
Added Section3-5 and Section 4-5
01-3 Jun.23, 2017 |Correction of errors in Table3-2
02 Feb.08, 2019 [Change company name to ALPSALPINE
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