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fREFERENCE

Product name : PHOTOINTERRUPTER

Model No. :  GP1AOSTRBKLE

1. These specification sheets include materials protected under copyright of Sharp Corporation {"Sharp").
Please do not reproduce or cause anyone to reproduce them without Sharp's consent.

"2, When using this product, please observe the absolute maximum ratings and the instructions for use outlined
in these specification sheets, as well as the precautions mentioned below.  Sharp assumes no responsibility
for any damage resulting from use of the product which does not comply with the absolute maximum ratings
and the instructions included in these specification sheets, and the precautions mentioned below.

{Precautions)
(1) This product is designed for use in the following application areas ;
- QAequipment - Audio visual equipment - Home appliances
» Telecommunication equipment (Terminal) ~ + Measuring equipment
« Tooling machines  + Computers
If the use of the product in the above application areas is for cquipment listed in paragraphs
(2) or (3), please be sire to observe the precautions given in those respective paragraphs.

(2) Appropriate measures, such as fail-safe design and redundant design considering
the safety design of the overall system and equipment, should be taken to ensure reliability
and safety when this product is used for equipment which demands high reliability and
safety in function and precision, such as ;
+ Transportation control and safety equipment (aircraft, train, automobile etc.)

» Traffic signals  + Gas leakage sensor breakers  * Rescue and security equipment
- Other safety equipment

(3) Please do not use this product for equipment which require extremely high reliability
and safety in function and precision, such as ;

» Space equipment  * Telecommunication equipment (for trunk lines)
« Nuclear power control equipment  * Medical equipment

(4) Please contact and consult with a Sharp sales representative if there are any questions
regarding interpretation of the above three paragraphs.

3. Please contact and consult with a Sharp sales representative for any questions about this product.
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Application
This specification applies to the outline and characteristics of transmissive type photointerrupter,
Model No. GP1A057RBKLFE.
Outline
Refer to the attached drawing No. CY14105i02, Page 4.
Ratings and characteristics
» Refer to the attached sheet, Page 5 to 8.
» Resolution : 150LPT (169 u m)
+ Output waveform :  Digital 2-phase (Phase A and Phase B)
Reliability
Refer to the attached sheet, Page 9.
Outgoing inspection
Refer to the attached sheet, Page 10.
Supplements
6.1 Pars
Refer to the attached sheet, Page 11.
6.2 Packing
Refer to the attached drawing No. CY14106i09, Page 12.
63 ODS materials
This product shall not contain the following materials.
Also, the following materials shall not be used in the production process for this product.
Materials for ODS : CFCs, Halon, Carbon tetrachloride, 1.1.1-Trichloroethane (Methyl chloroform)
6.4 Specified brominated flame retardants
Specified brominated flame retardants (PBB and PBDE) are not used in this device at all.
6.5 Compliance with each regulation
6.5.1 The RoHS directive(2002/95/EC)
This product complies with the RoHS directive(2002/95/EC)
Object substances: mercury,lead, cadmium,hexavalent chromium,polybrominated biphenyls (PBB)
and polybrominated diphenyl ethers (PBDE)

6.5.2 Content of six substances specified in Management Method for Control of Pollution Caused by Electronic Information

Products Reguiation (Chinese : FE T-{5 8.2 s S YLl & N4,

Toxic and hazardous substances
lybrominaf i
Category Mercury | Cadmium Hexava‘]ent Po yl rominated Pc.J]ybrommated
*b) o) «cd) chromium biphenyls diphenyl ethers
. ™ (PBB) (PBDE)
Photointerrupter v v v v/ v/ v

/ * indicates that the content of the toxic and hazardous substance in all the homogeneous materials of the part

is below the concentration limit requirement as described in SI/T 11363-2006 standard.
6.6 Product mass : Approximately 0.6g
6.7 Country of origin : Japan, China, Indonesia
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7. Notes

7.1

72

7-3

74

7.5

7.6

77

The recommendation conditions of forward current:
This product is designed in consideration of using this product under the condition of typical [7=20mA as a standard.
In order to stabilize power supply line, it is recommended to have a by-pass capacitor of 0.1uF or more
between Vec and GND near the device.
Lens is made from resin, as to cleaning, this photointerrupter should not be cleaned by cleaning materials
absolutely. (Dust and stain shall be cleaned by air blow.)
Soldering
To solder onto lead pins, please solder at 260°C for 5s or less with longer distance than 1.6mm from the bottom
surface of the package.
Please take care not to let any external force exert on lead pins when soldering or just after soldering,
Please don't do soldering by reflow.
OPIC chip due to micro design is easily affected by the Electro static discharge.
At operating, in order to prevent the destruction and the defect of characteristics by Electro static discharge,
please take a general countermeasure of the Electro static discharge.
Prevention of malfimetion
For this product, the transparent material is used as the case material .
Before using this product, please confirm the following items with the actual equipment.
1) The product does not malfunction by the ambient light illuminating the photo-detector surface.
2) Other equipment is not affected by the light leaking from the light-emitting device.
Storage and usage environment
Polycarbonate is used as the case material of this product. If polycarbonate contacts with the hot liquid
and the alkaline sclution (alkaline atmosphere), polycarbonate is hydrolyzed. Therefore, please do not
store and use this product in such an environment.
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2. Outline (Drawing No.(Y14105i02) S
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Notes
1)Unspecified tolerances shall be £0.3.
2 Dimensions in parenthesis are shown Marking
for reference.
3)The dimensions indicated by * refer to 057R
the those measured from the lead base. T B
4)Datecode is 5 digit. 7%001
(Production year) __J
The last number of the year. Production year (1 digit)
(Production Month)
From 1 to 9,it mean January Production Month (1 digit)
to September. Production Lot (3 digit)

¥ is Qctober, Y is November
and Z is December.

(Production Lot)
001 means Production Lot No. “001”

4/12



S808831



3. Ratings and characteristics
3.1 GP1A0S7RBKLF block diagram

%

GP1A057

TREFERENCE

Comparator
VoB
PD2 I_
Anode O] = @-
|
! 11
, EZ\ PD3 ™~
: = /N lAmp Comparator
Cathode ©—T
1 1 VoA
I K} 1
i PD1 !
l
B N[> e o
1
; /77 i
L N
Supply voltage Vg=2.7105.5V
32 Absolute maximum ratings
Ta=25C
Parameter Symbol Rating Unit
Forward cutrent  *1 Ir 30 mA
Input
Reverse voltage Vr 4 A
Supply voltage Vee 6 v
Qutput | Low level output current Iow 8 mA
Power dissipation  *1 Po 150 mw
Operating temperature Topr -10to +70 C
Storage temperature Tstg -40 to +80 C
Soldering temperature  *2 Tsol 260 T

#] The derating factors of absolute maximum ratings due to ambient temperature are shownin Fig. 1, 2.

*2  Soldering time : 55 or less
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3.3 Electro-optical characteristics
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Ta=25C
Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
g Forward voltage Vi I[=20mA - 2.1 2.6 \Y
=
™~ | Reverse current Ir V=1V - - 100 LA
Operating supply voltage range Vo |- 2.7 33 5.5 A%
Vee=3.3V, [=20mA
E Low level output voltage VoL To.=8mA - 04 Vv
5 High level cutput voltage Vor | Vee=3.3V, [=20mA 24 31 - Vv
Vec=3.3V, [F20mA
Supply current loc Phases A and B both at low level ) 40 70 mA
Dy Vee=3.3V
Duty T=20mA 35 50 | 65 %
B Dp | =10kHz
k- Phase difference 8 aBLwos | 0-Omm<Z=135mm 45 90 | 135 ’
‘g _ o — the thickness of code-wheel 0 20
E * Response (Llner scale) *2 ‘ . us
5 tf - 10 2.0
Yy
E Vee=3.3V, [[=20mA
= 0.0mm<Z=135mm
Response frequency fimax — the thickness of code-wheel] B 60 kHz
(Liner scale) 32

2

The test condition is according to Fig.3  (CY14107i06)
And transfer characteristics value does not include any etror of code-wheel (Liner scale).

The etror of slit-pattern shall not be included.

7. stands for distance between code-wheel(Liner scale) surface (patterned surface) and detector holder surface,
and patterned surface shall be arranged face to face with detector holder surface.
The code-wheel (Liner scale) shall not contact with the holder surface.

Note: It is recommended that the GP1A0S7RBKLF be used under the condition of typical 1=20mA for which it is designed.

3.4  Qutput waveform

Refer to note 1 in Fig.3 (CY14107i06) for the rotation direction of code-wheel(Liner scale).

{BP
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Fig.1 Forward current vs. ambient temperature
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Fig3 GP1AOSTRBKLF Test Condition (Drawing No. CY14107106)
Scale : free Unit @ mm

Ro:24. 255 (um) /900CPR
| L :27. 255 (mm)

0.8 MIN

L

Please make sure the code—whee] (Liner scale) surface.
(slit patterned surface) is upper side
(Detector side) in the side.

Note 2

—~=—— | 0

=]
Notes H “

1) The rotation direction of code-wheel (Liner scale) against output
waveform (Refer to 3.4).
2) Z:Distance between code-wheel (Liner scale) surface
(patterned surface)and detector holder surface.
$0. lmm < Z = 1.35mm — the thickness of code-wheel (Liner scale).
The code-wheel (Liner scale) shall not contact with the holder surface.
The deviation of slit—pattern shall not be included.
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The reliability of products shall satisfy items listed below.

Confidence level : 90%

LTPD : 10 or20
Sampl
Test tems Test Conditions Failure Judgment Criteria P _es ®)
Defective (c)
1 cycle 40°C 10 +80°C
. . . Ve=UX1.2
Temperature cycling (30min)  (30min) n=22, ¢=0
20 cycles test LEUX2
=2UX
High temp. and hi . R=
ightemp. and high - Goec- 9094RH, 500h =22, c=0
humidity storage
: VoZUX 12
High temp. storage +80°C, 500h =22, c=0
Low temp. storage -40°C, 500h Ve SLX08 n=22, c=0
oH= .
Operation life I=20mA, Vee=3.3V,Ta=25"C,500h =22, c=0
15000m/s’, 0.5ms >
Mechanical shock ; lec=UX 12 =11, ¢=0
cenanica’ shoe 3 times£X, +Y, *+Zdirection e
100 to 2000 to 100Hz/4mi
Variable frequency , N .
vibrafion 4 times/X, Y, Z direction Duty: Shall be within the n=11, ¢=0
2
200m/s specification values.
Terminal strength Weight: SN =11, 6=0
(Tension) 30s/each terminal ’
ight: SN
Terminal strength “!elgh o o o o e e e
(Bending) 0° —90° —0° -—»90" —0 U: Upper specification limit n=11,c=0
1time bending
260°C, 5s L: Lower specification limit
Soldering heat Immerse up to 1.6mm n=11,c0
from the side face of package.
Solderability 245+3°C, 55 *1 n=11,c=0

* Test conditions shall be based upon the specification.

*]  Solder shall adhere at less than 95% area of immersed portion of lead.
The alloy composition of solder used for lead free should be Sn-3.0Ag-0.5Cu.
Flux used for precleaning should be equivalent to EC-195-8(TAMURA KAKEN CORPORATION).
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5. Outgoing inspection
5.1 Inspection iterns
(1) Electrical characteristic
VE Ir» VoL, Vou, Ice, Da, Da, 0 a1 o4
(2) Appearance

5.2 Sampling method and Inspection level
A single sampling plan, normal inspection level II based on ISO 2859 is applied.
The AQL according to the inspection items are shown below.

Defect Inspection itemn AQL
Major defect | Electrical characteristics defect (Refer to parameter 3.3) 0.1%
Unreadable marking (Refer to parameter 2)
Minor defect | Appearance defect except the above mentioned 0.25%
Defects that may conflict with product specifications,
[ including crack, split, chip scratch, burr, blur and foreign maten‘a]]
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6. Supplements
6.1 Parts
This product uses the below parts.
6.1.1 Light detector {Quantity : 1)
(Using a silicon photodiode as light detecting portior, and a bipolar IC as signal processing circuit.)

Type Maximum sensitivity Sensitivity Response time
P wavelength  (nm) wavelength (nm) (129)
Photodiode 780 400 to 1200 16.7

6.1.2 Light emitter (Quantity : 1)

. Jieht emittin
Type Material Meaodmum light emitting
wavelength (nm)
Light emitting diode AlGalnP 652
(Non-coherent) 1GaAs
6.1.3 Material
Holder integrated with Lens Lead flame finish

Transparent polycarbonate resin Solder dip (Sn-Ag-Cu)
6.14 Others

This product shall not be radiation flux proof.

Laser generator is not used.
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6.2 Packing (Drawing No.: CY14106i09)
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Tray put products
{(10-tray/case)
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GP1AOBTRBKLF
(4 pieces/block)

{9-sheets/case)

e
% Pad

"

Packing case

Kraft tape

Indication phase

1) Package materials
- Quter package : Quter case (Paper corrugated cardboard)
- Inner package : Pad (Polyethylene)
Rapping pad (Polyethylene)
Tray {(Polysthylene)
2) Packaging number
- Max. 200 pieces per tray
« Max. 2000 pieces per case
3) Package specifications
+ Put them {10 tray) in the packing box.
+ Put pads on their top and bottom, between them.
- Seal the packing box with kraft tape.
4) Indication item
- The contents of the carton indication conforms to EIAJ C-3 and the following
items are indicated.
Model No., Internal production control name, Quantity, Packing date,
Corporate name, Country of origin.
5) Regular packing mass
(Excluding fractions, however ahove packing material, packing count,packing
style)
- Approximately 2. 2kg
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