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Abstract

Smart box pre-payment for taxicabs:

After examining the problem of payment to the driver in taxis the 4 or 7 passengers whether
in the city or in between cities, we found out that this causes frequent accidents and problems
between the driver and the passengers. Thus, we are design a device that enables the passenger to
pay without disturbing the driver, The passenger pays to the machine and the device reads the
amount paid, and returns the balance to the passenger. Further, There is an application on the
driver's mobile device in order to show that all passengers have paid. This screen also provides

the number of the passengers during the day.
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CHAPTER 1

Introduction



1.1. Background

Device used by passengers to pre-payment in the taxi without interference from the
driver and also facilitates the device on the driver to focus in driving and facilitate the
passengers also pay through a new system easy to deal with easily. the device pull the
money, either metal or paper and take the amount required according to the area and return
the rest of the money through the outlet at the end of the device so that the device knows
the limits of areas amount to be paid with the possibility of programming the device on any
road map, and there is an application on the driver's mobile device can know that all
passengers pay the necessary money and also the number of passengers inside the vehicle
and also find out the number of passengers total in one day, making it easier for the driver

to know the amount he received throughout the day.

1.2. Project Motivation

The reason motivate this work came by studying the car accidents that caused by paying to
the drivers of taxis by the passengers, since most of the accidents in the taxi cars relate to this
reason, and other reasons are the difficulty of the driver to return the rest of the money to the

passenger sometimes, moreover to insure that all passengers pay money.

After showing the idea of the project to many drivers through a questionnaire, they report

that they will support such idea and trying it.

The project was presented to the transport and communication departments. The response
was positive with support and forcing the drivers to have such device in all transposition cars

after success to Impairment and testing the device.



1.3 .Project Objectives

1. Reducing the percentage of accidents in taxis due to the lack of concentration of the

driver when returning money and return to passengers.

2. Through the box, the number of people who have been transferred all day through an

electronic counter is known.

3. Through the box, the drivers identify the number of passengers who paid the money

through an electronic screen at the driver.

4. The solution of the problem returned the rest of the money that was made by the driver

where the problem was solved through the box.

5. In order to achieve the previous goals it is necessary to work on the design commensurate

with the size of the vehicle and easy to deal with it by passengers.

1.4. Project methodology

We want to design a device to receive coins and cash paper so that it contains two
inputs; where there is a sensor inside the device reads the money So that the device takes
the necessary amount of money and there is one exit at the end of the device to return the
rest of the money so that all cash will be defined (0.5.1.5.10.20.50.100.200)NIS The device
has a display for passengers, through which the passenger determines the area to be
accessed and recognizes the device on the selected area and determine the price, because
each country has a taxi price different from the other, with the possibility of programming
the device in any road map. There is also a place where the passenger receives an invoice
after payment. And there is an application on the driver's mobile device to be able to know



that all passengers pay money inside the device and can also know the amount received
during the day by a sensor(GP2A22 light sensor) inside the device that collects the full
money and display on the screen.

1.5. Expected budget:

After identifying the design and all its external and internal components, which
includes sensors, electronic devices and electronic displays, and inquire about the cost of
these components, the cost was 500 $.

Note: the cost such a system handling with coins and money paper is very high and it takes time
to get it.

The expected budget that will use in the project is shown in table.

Table 1.1: budget.

equipment's Cost ($)
The system of differentiation coins 500%
The system of differentiation Money 1000%
the paper
Display Screen 150%
Electronic parts and wires 50%




1.6.Time table for the first semester

The time table during the first semester as shown in Table 1.2.

Table 1.2 . Time Table for the first semester.

Number of
weeks
Task

Selecting
idea

literature

review

Proposed

design
Writing

report
Make

presentation




1.7. Time table for the second semester

The time table during the second semester as shown in table 1.3.

Table 1.3.. Time Table for the second semester

Number of
weeks
task
Modifying the

project idea.

project
requirement and

collecting data

Modeling

Design of a
mechanical

component

Testing and

experimental result




1.8. Questionnaire

This questionnaire was presented to a number of taxi drivers in different area of work and the

results were good and positive.
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CHAPTER 2

Literature review



2.1. Apparatus and method for controlling and receiving and dispensing

paper money.[1]

device controlling of normal used paper currency in financial transactions and,
more particularly, for the improved con trolling and storing and/or dispensing of such
currency bills into or out of compact storage units wherein such bills are in an elongated
series line or one after the other but separated to prevent any overlapping or especially
wherein such storing is by rotating, spirally rolled-up storage paths (preferably with one
such storage unit for each denomination of bills handled) with a selectively and rapidly
reversible action for 'each and the bills being transferred to or from feeding and guiding
paths acting between such storing paths and the person who is paying in or receiving

money.

2.2. Secure money transfer between hand- held devices.[2]

A payment resolution module is configured to communicate with hand-held devices
(such as mobile phones, PDA’s, or computers) to allow purchase of products using the
hand-held devices, Without requiring the user of the hand-held device to enter payment
information for each sales transaction. The user of the hand-held device may be identified
as the owner of the device either by having the option to enter a personal identification
code, or by using a bio metric to identify himself, for example. Accordingly, only an

authorized user of the hand-held device may use the hand-held device to purchase products.

2.3. Device for storing money in a taxi.[3]

The device for storing money in a cab is distinguished by the fact that it exhibits,
in a lockable housing, one or more openings for the introduction of notes and/or coins,

mechanisms for dispensing notes and/or coins, mechanisms for determining the amount to

10



be dispensed and mechanisms for invalidating at least the notes in the event of forcible

tampering.

The object of the invention consists in the creation of a device by which the
incentive for cab raids is eliminated. The solution according to the invention consists in the
fact that the device, in a lockable housing, exhibits one or more openings for the
introduction of notes and/or coins, mechanisms for dispensing notes and/or coins,
mechanisms for determining the amount to be dispensed and mechanisms for invalidating

at least the notes in the event of forcible tampering.

52 E_)
2
L —1 5
Ul (s 2 1[2[3l4i5
|
| -4
/
Figure 2.1 :frontal view of the device[3] Figure2.2:the taximeters[3]
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Figure 2.3: sectional view of the device [3]

2.4. System and method for using a universal payment card for transportation

vehicles. [4]

The present invention comprises a payment debit system specifically tailored to
transportation vehicles and the method for its use wherein a passenger preferably will pre-
purchase a card for a predetermined amount of fare at local outlets to be used in any hired
vehicle located throughout the world equipped with the system. A second preferred
embodiment will allow the passenger to swipe the card into a computer terminal located
within a transportation vehicle, thus allowing a passenger to choose her or his destination
and fare, upon which occurrence terminal connects to a main computer database after pin
confirmation via satellite, thereby deducting the amount of fare from the debit card and
printing a confirmation receipt for the passenger. A third preferred embodiment of the
present invention includes a panic device akin to LoJack® system for security purposes

that may be depressed by both a driver and/or a passenger in case of emergency.

12



Figure 2.4 shows the front perspective view of a sample embodiment of a universal

transportation payment card for prepaid transportation payments and services.

Figure 2.4: front perspective of card

Figure 2.5 shows a back perspective view of a sample embodiment of a universal transportation payment card for

prepaid transportation payments and services.

Figure 2.5: back perspective of card

13



Figure 2.6 shows a front perspective view of a sample embodiment of the swiping
terminal with LCD display, GPS Navigational System, number and letter keypad, and
possible panic button device akin to LoJack® emergency systems.

oo meceP T o
Parerss

‘peors

Figure 2.6: input device.
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CHAPTER 3

Design
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3.1. Introduction

Design smart box pre-payment for taxi cars that used to reduce the effort that the driver do
while driving the taxi, the system consists of the box contain coins stream that designed to be

incline to facilitate the movement of coins

The coins stored in cylinder tube, a light sensor used to count the money inter each tube ,a crank
slider mechanism that used principle of converting rotation motion to used return the change, in

the bottom of each tube .then the change out to small box in the bottom of the device

3.2. proposed design

3.2.1. Design of box

The box is made of aluminum material. The box contains an entrance that the passenger
pays the money through. It also contains a screen that the passenger deals with a specific

.program and also contains a cash outlet (return change)

The box is designed in a way that is easy to handle, without taking into space in the vehicle

Figure 3.1.box

16



3.2.2.Design of incline inlet

The design of the incline inlet depends on the size of the money and the angle of inclination
so that there are holes suitable for the size of each coin and arranged according to diameters of

money from the smallest to the largest .

«

Figure 3.2.incline inlet

3.2.3. Cylinders

Each hole contains to a cylinder slightly larger than the size of the coin and in end connected

to a system crank slider mechanism.

17



Figure 3.3. cylinders

3.2.4.crank slider mechanism

The Slider-crank mechanism is used to transform rotational motion into translational
motion by means of a rotating driving beam, a connection rod and a sliding body. In the
present example, a flexible body is used for the connection rod. The sliding mass is not

allowed to rotate and three revolute joints are used to connect the bodies

HOTINT

pESMAalic join
revolie lonl  poibie beam

dndng torque

Figure 3.4. crank slider mechanism
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Calculate the degree of freedom:

While each body has six degrees of freedom in space, the kinematical conditions lead

to one degree of freedom for the whole system.

M=3n-1)—2j; —j,
M=3(4-1)—2%4—-0

M=1

3.3.The theoretical calculation for the proposed design

3.3.1. Design of crank slider mechanism [5]

Lsing=Rsin &

R cosB RAL

x=(R+L)— (Rcosb + Lcos®) (3-1)

x=R(1—cosf)+ L(1 — cos®)

R -
cosP =+/1 —sin?0 = (1 — ZSinZ@)% (3-2)

19



(3-3)

=1——sin?
cosQ® 5L sin“0
R® (3-4)
x = R(1—cosB) + ﬂsinze

Design of crank slider mechanism that poll the coins, the crank angle @ , Moves from 0 to 90,
the crank length R is equal 1.5cm, x is the distance that needs to move the coin out, we assume
that x equal to the largest, Diameter of the coin, and its equal 2.6cm . using equ (3-5) to calculate

the length of the arm L according to the equ (3-5) , its equal to 10cm.

- R?sin?0 (3-5)
~ 2(x—R(1 — cosh))

3.3.2. Calculate the inclination angle of the inlet

Determine the inclination angle of the inlet by applied newton law, fig 3.5 show the coin
while its sliding on the incline inlet. W represent the weight of the coin, fx represent the friction
fours, R represent the normal force and, 0 is inclination angle that we want to calculate, according
to the newton laws the normal force equal to the w cos8 and the friction force fik equal to the normal

force multiplying by the friction coefficient.

The friction force equal w sin 6, the friction coefficient for the material that have been used,

copper over steel is equal 0.18. Then by substrate the friction coefficient in equ (3-6) it results that

20



the inclination angel for the inlet that overcome on the friction force is 27 degree, to insure that

the coins sliding on the incline inlet, 30 degree inclination angle have been selected.

LN

W cos @

Figure 3.5.free body diagram

ZFx=O

mg sinf = f;

fx = mg cosO * us
must,, f;,< mg siné

21



fx = mg sinf
mgcosf * us = mgsiné

0 = tan"1(us)
0=27°

3.3.3. determine the torque and motor selection .[6]

where

Fc = Force transmitted between links | and r
Fx = x component of reaction force at slider
Rx, Ry = Reaction forces at driving crank
T = Torque applied at crank

x1,y1,x2,y2 = local coordinate systems

22
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zMS = _FCylL =0

Fe_y1 =0
Fe =Fe_x1
Z Fx = Fx — Fc_x1 cos(@) =0

FX = FC * COS(Q))

FBD for the link

ZMd=T+FC*r=0

T = Fcxr *sin(f)

_ T (3-7)
~ r*sin(@ + 0)

Fc

23



(3-8)

Fx = r *sin(6 + @) * cos(®)
T -
Fx = = cos(sin (r sin(@))) (3-9)
r % sin(6 + sin(g sin(6)) l
cosf =1 — —sin?Q (3-10)

2L

To calculate the torque in the motor using equ (3-9). the force Fx need to move the coins is
the force to overcame in the friction between coins and the base, according to the greatest weight
in the coins, and with fraction coefficient between copper and steel the force must be greater than
50N

To find the connecting rod angle using equ (3-10).

0=1 15 in290
cCoSU = 2*1OSlTl
0 =23°

To find the torque T using equ (3-9) .

24



T 1.5
50 = cos(sin <E sin(23.07)))

1.5 * sin(23.07 + sin(ll—'g sin(23.07))

T=0.3N.m

According to the Design conditions , servo motor MG995 have been selected to over com
required torque, fig 3.6 show MG955 servo motor. the motor move from angle 90 to 0 and that is

the reason behind selecting servo motor that is able to control with angle .

————————
A.-J.k

_ =
ﬁ

#n o
~
]q
o
N
o
vo\
joo0)
o

_Q\%, |

hd

Figure 3.6.servo motor

The unit comes complete with 30cm wire and 3 pin 'S' type female header connector that fits
most receivers, including Futaba, JR, GWS, Cirrus, Blue Bird, Blue Arrow, Corona, Berg,
Spectrum and Hitec.

25



This high-speed standard servo can rotate approximately 120 degrees (60 in each direction).
You can use any servo code, hardware or library to control these servos, so it's great for beginners
who want to make stuff move without building a motor controller with feedback & gear box,
especially since it will fit in small places. The MG995 Metal Gear Servo also comes with a

selection of arms and hardware to get you set up nice and fast.

Specifications

» Weight: 55 g

* Dimension: 40.7 x 19.7 x 42.9 mm approx.

» Stall torque: 8.5 kgf-cm (4.8 V'), 10 kgf-cm (6 V)
* Operating speed: 0.2 s/60° (4.8 V), 0.16 s/60° (6 V)
* Operating voltage: 4.8V a7.2V

* Dead band width: 5 ps

» Stable and shock proof double ball bearing design

* Temperature range: 0 °C — 55

3.4.proposed controller and screen

The device includes touch screen and money box. At the first passengers select the
area where they want to go. This done by using touch screen. After that the system didn't
approve the passengers request until the user pay money on the money box. And by
programing microcontroller that counts the money in to the box then computing the change.
Sensor that will use to observe the process of counting the money in and out from the box.
The final process is to show the data to the driver. Data such as approve the passengers
request manually, the Ares that passengers want to go for it , the number of passengers and
Cash . The interfacing process in the touch screen with raspberry pi microcomputer that
manage the process.,fig3.7 show the touch screen and the Raspberry pi microcomputer

respectively.

26
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3.4.1. Flow chart

Yes

1Y08

inter the money
Yes
Error ?
No

calculate the change

|

return the change

it STOP 1 o O

Yes

print STOP

it EXITE —

Yes

Figure 3.9. flow chart
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3.5. sensor

In order to count the money in to the box by the passenger, light sensor used to recognize
when the passenger in the money to the box. Five light sensors used, one on each, tube, to cam

deferent type of coins. GP2A22 light modulation type is selected fig 3.10 show the sensor.

Figure 3.10. GP2A22 light sensor

The sensor selected based on its features, with focal distance detecting range between 9mm
to 15mm, which is satisfying to detect the coins while its threw to the store tube. the sensor
connecting to the controller and sending digital signal when detecting any objects on its range,

The following is the specification of GP2A22 light sensor .

29



H Outline Dimensions (Unit: mm )

Internal connection diagram
Gnmparat-:lr
Uurta.ge regulator
ﬁﬁf{” Demodulator circuit
A @
¥ m@f‘ﬁi—& ) D Vec
B Absolute Maximum Ratings (Ta= 25°C)
Parameter Symbol Rating Unit
Supply voltage Voo -05t07 Vv
*IQutput voltage Vo 30 \'l
“*Low level output current Too 50 ma
. "*Operating temperature Tore |-10to+60| °C
ﬁf W Features B .
1. Light modulation type, free from external
disturbing light
- 2. Long focal distance type ) 5)
4 Detecting range )
(GP2A20:3 to 7Tmm)
2 (GP2A22:9 to 15mm)
- 3. Capable of TTL direct connection
ﬁ 4. With 3-pmn connector provided for easier 35
interface with peripheral control circuit 3.07
+ Inspecified Inkerances shall be 2 follows, # MOLEX JAPAN CO,
Elmensmnaﬂi Tolerance LTD made
d=6.0 +0.2 3 - pin connector
B.0<=d=<140| +03 52415 - 0350
—tz=d £04 Housing SD-51030-0310
# ) - Reference dimensions Terminal SD-50084-8100
Marking:
GP2A20 GP2A22
SHARP SHARP
Lot Mo. Lot Mo.

*QPIC™” (Optical IC ) is a trademark of the SHARP Corporation.
An OPIC consists of a lizht-detecting element and signal-
processing circuit integrated onto a single chip.

Figure 3.11. specification
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Chapter 4

Implementations and result
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4.1. Implementations

4.1.1.Assembely

The outer shape of the box as shown in fig 4.1, which includes all parts of the project inside,
which was created from light aluminum, The size of the box has been chosen to suit the cabin car

,the dimension of the box is (40 cm * 30 cm x 20 cm).

Figure 4.1.inside box
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Fig 4.2 shows the process of assembling the cylinders with incline inlet , and put the sensor
in the top of the cylinder to count the money while they fall inside the cylinder and closed the
bottom of the cylinders with a steel plat, and grooved the bottom of the cylinder as much as the
diameter of the coin and on the other side opened a hole in the width of the Slider.

Figure 4.2. assembling the cylinders with incline inlet

placing the incline inlet and cylinders inside the box at an angle of inclination of 30 degrees,
which was previously calculated as shown fig 4.3, with observance the size of the other pieces
below the box

33



Figure 4.3. incline inlet and cylinders inside the box

Fig 4.4 show process of assembly first the crank slider mechanism system inside the box in
the bottom and we adjusted the angle of the motors , and adjusted distance to the Slider to make
the process of taking out money easily, then fixing the motors in the base of the box.

Figure 4.4. the crank slider mechanism system inside the box
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The final process of assembling the device as shown fig 4.5.

Figure 4.5. final assembly of the device

4.1.2 Programing graphical user interface

The device crate on order to facilitate the passengers and drivers using of public
transportation, so the device contain touch screen connecting to the controller, the purpose of
chosen respire pi microcontroller its ability to connect with screen that make user and drivers

handling easily with the device.

Graphical user interface programming using python programming language, fig4.6 show a

screenshot of graphical user interface that display on the touch screen. the instruction that user
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most follow while handling with the device as shown in the figure. an example for four regions

labeled with the cost for each region.

] O CAR

Instruction:
1- Select the region
2- Click send request, and after the request accepted enter the money

3- Click finish
Quit Finish
Send Request Stop
Regon A 25% Regon B 33
Regon C 4% Regon D 10%

Figure 4.6.secreen shot of graphical user interface

At first the user must select which region he want to go , then click on send request bottom
that show massage for the driver to approve or reject the request , if the driver approve the request
the user must inter the money to the box .when user finished from interring the money he must
click finish bottom. when the passenger reach when the passenger arrives to his destination he

must click on stop bottom.

The driver approves or reject the request using his Mobil phone fig 4.7 show screenshot for
the proposed Mobil phone application, at the first the mobile phone application mast connect with
respire pi controller via Bluetooth. User mast click on connect bottom, then a lest of connect
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devises dispelled, the user mast select respire pi to connect with it. When a massage appear on a
screen show that anew passenger send request , the driver may select please approve request

bottom to approve it or reject request bottom to reject it.

welcome to car

Connect

lest of region

please approve the request

To region

Reject the regquest

= £ =

Figure 4.7. Mobil phone application
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4.1.3.Error navigation

In order to use the controller with its graphical user interface and the mobile application
easily, an error navigation system proposed to debug the error, fig 4.8 show a message appear

when the user click on send the request without select the desired rejoin that he want to go for it.

ERORR

please select the region then click on send
request

Figure 4.8.Error massagel

An error also may occur when user click on finished button, but he didn’t bay the money or
the money that the passenger pays didn’t enough for his destination cost. Fig 1 show the message

appear when such an error occurs.

ERORR

please click send request and inter the
money

Figure 4.9.Error massage 2
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4.2. Results

Smart box pre-payment for taxicabs designed to satisfy both condition, easy to use and by the
user and consume a small place in the car cabinet, the final product with its ability to use by the
passenger to pay for the taxi and selecting the destination, then the controller ( Raspberry Pi )
calculate the change, after that the controller send signal to the motors to move the money from
tubes to the outlet. When the passenger arrives his distention he can alarm the driver using stop

button in the touch screen.

The selection of controller, sensors and motor based on design calculation in chapter 3, the
controller selected based on its specification and ability to connect with touch screen, motor and
sensor. The selection of the motor biased on the total torque need to overcome the friction fours
between the coins and the base. In order to select the suitable sensor to count the money in to the
box with appropriate distance range between 9 mm to 15 mm.

Using python programing language to program the controller ( Raspberry Pi ), using graphical
user interface to display on the touch screen, and its general purpose input/output pins ( GPIO) to

read the digital signal from the sensors, and controlling the servo motor.
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APPENDIX A

Dimension of the box
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Dimension of the cylinders
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APPENDIX B

Servo motor datasheet

MG 995 High Speed
Metal Gear Dual Ball Bearing Servo

47,2

The unit comes complete with 30cm wire and 3 pin '8 type female header connector that fits
most receivers, including Futaba, JR, GWS, Cirrus, Blue Bird, Blue Ammow, Corona, Berg,
Spekimum and Hitec.

This high-speed standard servo can rotate approximately 120 degrees (60 in each direction).
You can use any servo code, hardware or library to control these servos, so it's great for
beginners who want to make stuff move without building a motor controller with feedback &
gear box, especially since it will fif in small places. The MG9%35 Meial Gear Servo also
comes with a selection of arms and hardware to get you set up nice and fas!

Specifications

Weight: 55 g

Dimension: 40.7 x 19.7 X 42.9 mm approx.

Stall torque: 8.5 kgf-cm (4.8 WV ), 10 kgf-cm (6 V)
Operating speed: 0.2 s/60° (4.8 V), 0.16 s/60° (6 V)
Operating voltage: 48V a7.2V

Dead band width: 5 ps

Stable and shock proof double ball bearing design
Temperature range: 0 °C — 55 %C
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PWM=Q0range (J1I") —
Vcc=Red (+) —

Ground=Brown ( —) —

Bl R B Bl By,
H

Duty Cycl

and Signal

48Vi07.2V ]
Power |

20 ms (50 Hz)

PWM Period
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APPENDIX C

Light sensor datasheet

GP2A20/GP2A22

W Features

1. Light modulation type, free from extermal
disturbing light

2. Long focal distance type
Detecting range
(GP2A20: 3 to Tmm }
(GP2A22:9 to 15mm )

3. Capable of TTL direct conmection

4 With 3-pin connector provided for easier
interface with peripheral control circuit

m Applications

1. Copiers
2. Laser beam printers
3. Facsimiles
W Line-ups
Dietecting range
3w Tomm 2w 15mm
Model No. GIP2A20 GP2A22

B Absolute Maximum Ratings (Ta= 25°C)
Parameter Symibaol Fatng Uniit
Supply voltage Vi | -05w7 | WV
* Qutput voltage Vo 0 v
“Low level output current Teu. 50 mA
“HOperating temperanme T | -10ta+ 6D C
“Storage emIperanre Te |-2tos+ 30 C

#] Collector-emitier voltape of output tramsisior
#2 Collector current of owtpart fransicior
*3 The comnector should be phapped infout at normal temperature.
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Light Modulation, Long Focal
Distance Type OPIC
Photointerrupter

B Qutline Dimensions (Unit: mm )

Intarmal connaction diagram
Amp.
Comparator

[

Woltage requiaior
Diemoduilabor it
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Dimensionsdl] Toleranms
dfi =02
Bilcsdcld 0] =03
14 s =004
#[ | : Felerence dimansions

& MOLEX JAPAN GO,
LTD macda
2. pin eorresor
E2135 . (35D

Housing SD-51080-0310

Tarningl SO-50064-8100

Miarking :
GPZA2D GP2A22
AR -m";%l
Lert M. Lot Ma.

FEORCT (Optical 1C) is a trademark of te SHARP Corporatson.
An OFC consists of & hght-detscting element and gml-
Processing cirrwit inteprated onio a sinple chip.




B Electro - optical Characteristics (Vie= 5V, Ta= 25°C)

Parameter Symibal Comditions MIN. | TYP.| MAX. | Unmit
Operating supply voltage Vi 475 - 5.25 v
Peak pulse val; I “r=101 - - 150 mé
DCissipation currenit - = = =
Smoothing valoe Loy By=s= - - T ma
Low level output voltage Vo La= 16mA at detectng Gme - - 04 v
High level output voltage Vo By= 1k(} at non-detecting dme 45 - v
GP2A20 - - |
Mon-detecting L “Reflective chieet Kodak S0F meflective paper =
distance GP3ADSD L - - ik o]
“Reflective object: Chloroprene mbber - - 25
GP2A20 “Rafloctiva ohject: Arwark tzpa - - 30
.. . T GPsAzp | I - -
Miniomm detectng APsass Lis “Reflective objoct: Kodak 0% reflocive paper = = — .
distance GP2A22 ~ | “Reflactive object Black paper - - 20
TR * Reflecive objecs OHP pape, B = Sy, (X, dietion ) = = T
GP2A20 *“Rafloctive object: Artwork taps 7. - -
. .  Gpgazs | Do rioe o : -
Maximum detecting GF2ASD L *Reflective objeet. Kodak 0% refectine paper ;};-?3 = . o
distance GP2A22 "4 | “Reflactive object Black paper 150 - -
SpoAr) - “Refective obiert P paper = e (XY direricn) s =
Fesponse e atsey igee tine 5 - - 1 ms
time _EL:EIW_.‘E:_@-:HE&III iz i - - ms
+4 Test Condition for Dissipatdon Current { Peak #5 Test Condition for Detectng Distance
Pulse Value ) Characteristics
r=102
[ Voo =5 Dhstescticon Rallective
F A=k surface abjéct
GPZAM o Vg Gus Sdog Dt signal [ with pull-up resistor )
GP2AEE
2 GND
GP2AX K\Q o
[ | - T GP2AZS
| y
i V VoL
L | leops Ve 0
— ip ATV P) = Bps Lins L= Lo Lime
tR{TYF )= 130ps OHP paper  (BP2A20)
(GP2A2Z)
#6 Test Conditfion for Response Time
Hafactive
: Kodak 80 % redacti
abject - ' . el With reflsctive chject
L= 1kl
surfacs
Voo = BY Without reflactive object
G2 v
oL pi 1pLE
GP2A22 L s oD —_ VioH
W, _:F
'l."uﬁ‘:uuhrm i
Ve
I;
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Fig. 1 Low Level Output Current vs. Fig. 2 Low Level Output Voltage vs.

Ambient Temperature Ambient Temperature
@« o3 | Vg = 5V, ot delecting time
= ® - Ty = 30mA
£ —
- = 02
g \ E
a3 P, F 1 fimit
§ * ™ § T
T ® T oo
LT3 =
[
5 0 5 —
SmA,
0
o 25 S A 74 i 0 25 A =
Ambient temperature T, ("Ch Ambient temperature T , ("C]
Fig. 3 Low Level Output Voltage vs. Fig. 4 Digzipation Current (2moothing Value )
Low Level Output Current vs. Supply Voltage
1 7
r r L
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= 05 " T
L ] - ¥
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= Wil -
03 7 B
3 yd 7
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& I § 2
- 1
: 7 A
= &m/f" i
T}
1 2 5 (LU i L 1] 475 5.0 535
Lo lewed ourtpust current [ o {ma ) Sapply voltage Vo (V)

B Precautions tor Use

(1) In order to stabilize power supply line, connect a by-pass capacitor of more than 033uF
between Voc and GND nea

{2} Please do not perform dip cleaning or ultrasonic cleaning because lens part of this
product is an optical device of acrylic resin.

{3) Remove dust or stains, using an air blower or a soft cloth moistened in cleaning solvent.
However, do not perform the above cleaning using a soft cloth with cleaning solvent in the
In this case, use only the following type of cleaning solvent used for wiping off -
Ethyl alcohol, Methyl alcohol, Isopropyl alcohol
When the cleaning solvents except for specified materials are used, please consult us.

(4) As for other seneral cantions, refer to the chapter “Precaudons for Use ™.
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