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int i,reading = 60

Voltage = @nalogRoad(A2)
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#include <Wire.h>

finclude <SPI.h>

tinclude <Adafruit GFX.h>

#include <Adafruit_SsSD1306.h>
Adafruit_S5S5D1306 OLED(-1):

void setup() {

OLED.begin (SSD1306_SWITCHCAPVCC, 0x3C) ¢
Serial.begin(9600) ; [ -

1. @ulusunsy

)
void loop() {
int i, reading=60;
float avg=0, total=0;
float valuel=0,value2-0;
int e=0;
for (i=0;i<reading;i++)
(
float voltage = an®
float wvalue
if (i==0&4

3, duusEnmsus

AN ULTDS
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AMANUIN

Reflective Optical Sensor with Transistor Output

19156 2

156 T

DESCRIPTION

The TCRT5000 and TCRTS000L" are reflectiva. sensors
which include an infrared emitter_and-pholotransistor in a

leaded package which blocks visible light, The package

includes two rnourlﬂng clips, TORT5000L 1s the long lead

FEATURES
* Package type: leaded
* Detector type: phototransistor
* Dimensions (L x W x H in mm): 10.2x 5.8 x7
* Peak operating distance: 2.5 mm
* Operating range within > 20 % relative collector
current: 0.2 mm to 15 mm
* Typical output current under test: Ic = 1 mA
* Daylight blocking filter
*Emitter wavelength: 950 nm
* Lead (Pb)-free soldering released
/ % Compliant “to, RoHS directive 2002/95/EC and in
~-aceordance to WEEE 2002/96/EC

APPLICATIONS

¢ Posilion sensarfor-shaft encoder

* Detaction of reflective material such as paper, IBM cards,
magnetic tapes etc.

®

RoHS
COMPLIANT

-« Limit switch. for mechanical motions.in VCR

version.
*-General purpose ~wherever the space is limited
_ DISTANCE FOR msrmce RANGE FOR TYPICAL OUTPUT DAYLIGHT
PART NUMBER MAXIMUM CTR,, (" num los > 20% | CURRENT UNDER TEST @ | BLOCKING FILTER
(mm) S (rom) ~(mA) INTEGRATED
TCRT5000 25 021015 Yes
TCRTS000L 25 021015 Yes
M CTR: curranltrml«o rano; loufis i ;
@ Cuﬂnmmmubbbmd-mﬁ&er 4 { 1 g ;
T RO ) ) e WL J |
ORDERING CODE PACKAGING ~_VOLUME ("~ REMARKS
TCRT5000 } . Tuba  ° “MOQ: 4500 pes, 50 pesiube 3.5 mm lead length
TCRTS000L Tube MOQ! 2400 pcs, 48 pesube - -1‘5 mm lead length
Note
1 MOQ: minimum order mmy i
TINGS () _ s AN A
pammn TEST CONDITION & smsm i VALUE | UNIT
INPUT (EMITTER) E el ST £ fsﬁ'
Reverse voltage ; Vi, 5 v
Forward current Ig 60 mA
Forward surge cument o< 10 pus lpsm 3 A
Power dissipation Tame <25°C Py 100 mw
Junction temperature T 100 “C




ABSOLUTE MAXIMUM RATINGS (1)
PARAMETER | TEST CONDITION SYMBOL VALUE | UNIT
QUTPUT (DETECTOR)
Collector emitter voltage Veceo 70 v
Emitter collector voltage Veco 5 \
Collector current le 100 mA
Power dissipation Tamp <56 °C Py 100 mw
Junction temperature T 100 ‘C
SENSOR
Total power dissipation Tamb $25°C Py 200 mw
Ambient temperature range Tamd -25t0+ 85 c
Storage temperature range Teg -25to0 + 100 ‘C
Soldering temperature 2 mm from case, t<10s Ted 260 *C
Note
) Tamb = 26 °C, unless otherwise specitied
ABSOLUTE MAXIMUM RATINGS
300
2 Coupled device
o
UNIT
v
pF
mWi/sr
nm
mm
v
- v
o200 0| nA
mA
v

0) Tymp = 25 °C, unless ofth
2) See figure 3
@ Test surlace: mirror (Mfr. §

a4
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& ‘Vcc

Fig. 2 - Test Circuit

BASIC CHARACTERISTICS
Tamb = 25 °C, unless otharwise specified

1000

i - Forward Currant (mA)
=
h‘.

01 !
0 020406081012 1.4-46 1820

w 11062 Vi ~ Forward Vollage (V)
Fig. 4 < Forward Current vs. Forward Voltage
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CT R - Relative Current Transier Ratio
ALY
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08 : : !
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o6 11762 Tamts = Ambient Temperalure I'c)

Fig. 5 - Relative Curront TransferRatio vs, Ambient Temperature

100
£ E Vg =5V
§ L
5 10k
g 4
= L /
g |
1E
e 'k
x -
o -
D1 Lol Lo LLLL Lol L Lt Lol L ILiL]
0.1 1 10 100
98 11788 |F - Forward Current {maA}

Fig. 8 - Current Transfer Ratic vs. Forward Current
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Fig. 3 - Test Circuit
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PACKAGE DIMENSIONS in milimeters, TCRT5000

Taa2

5| /TCRT5000
o |

TUBE DI

18

With rubber stopper
Talerance: +.5mm
Length: §75:ine

DravingHo. 9700509 1-4
e 1 00500
e



PACKAGE DIMENSIONS in millimeters, TCRT5000L

| _/TCRTS000 3
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Packaging and Ordering Information

TUBE SPEC. CONSTITUENTS
PART NUMBER Moq PCS PER TUBE {FIGURE) (FORMS)
CNY70 4000 80 L =
TCPT1300X01 2000 Roel il i
TCRT1000 1000 Bulk 2
TCAT1010 1000 Bulk - i)
TCRT5000 4500 50 e i
TCAT5000L 2400 48 i A
TCST1030 5200 5 A .
TCST1030L 2600 55 2 o
TCST1103 1020 s ad =
TCET1202 1020 &5 2 s
TCS5T1230 4800 80 L4 =
TCST1300 1020 85 A L
TCET2103 1020 85 2 &
ToST2202 1020 85 : 24
TCST2300 1020 85 o) 24
TC5T5250 4860 Gl 2 >
TGUT1300X01 2000 Roel i 2
TCZT8020-PAER 2500 Butk : =
Notes

11 MOQ: minimum order quantity
21 Ploasa refor to dalashoets

TUBE SPECIFICATION FIGURES

Withrubber stopper

Tolerance: +0.5mm
Drawing-No 9;700<5097.01-4 Length: S751mm
Issues 1::25 02:00

15198
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Deawing-No: 9700-5139.81-4
lssue: 1; 100500

Drawing refers fo following fypes:
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Fig.5
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With stopper pins
Tolerance: :0.5mm
Length: 575¢1mm

Drawing-No- 9.760-5205.01-4
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AD524

FEATURES

Low noise: 0.3 pV p-p at 0.1 Hzto 10 Hz

Low nonlinearity: 0.003% (G=1)

High CMRR: 120 dB (G = 1000)

Low offsetivoltage: 50 pv

Low offset voltage drift: 0.5 pv/°C

Gain bandwidth product: 25 MHz

Pin programmable gains of 1, 10, 100, 1000

Input protection, power-on/power-off

No external components required

Internally compensated

MIL-STD-883B and chips available

16-lead ceramic DIP and SOIC packages and 20-terminal
leadless chip carrier available

Available in tape and reel in accordance with EIA-481A
standard

Standard military drawing also available

SPECIFICATIONS

At Vs= %15V, R = 2 kil and Tx = +25°C, unless otherwise'nioted:

FUNCTIONAL BLOCK DIAGRAM

e (10) SENSE

(») outpuT

e } } v (v) REFERENCE

oo%0.ar

All min and max specifications are guaranteed. Specifications shown in boldfageare tested.on all production units at the final electrical
test. Results from those tests are used 1o caléulate outgoing quality levels,

Table 1.
AD524A AD5248
Parameter Min- . Typ  Max Min  Typ Max Unit
GAIN
Gain Equation (External Resistor Gain Programming) ]
[mn]zm (40000 3 Son
Rﬂ |_ R(- J
Gain Range (Pin Programmable) 1ta 1000 1to 1000
Gain Emor!
G=1 +0,05 +0.03 %
G=10 0,25 015 %
G= 100 +0.5 $0.35 %
G= 1000 2.0 +1.0 %
Nonlingarity
Ge=1 40,01 10,005 %
G=10,G=100 +0.01 20.005 | %
G= 1000 0.01 001 %
Gainvs. Temperature
G=1 5 5 ppm/°C
G=10 15. 10 ppm/*C
G =100 35 25 ppm{"C
G=1000 100 50 ppm/°C
AD524A ADS5248
Parameter Min~_ Typ Max Min_  Typ Max Unit
VOLTAGE OFFSET (May be Nulled)
Input Offset Voltage 250 100 uv
vs. Temperature 2 0.75 pvrC
Output Offset Voltage 5 3 mV
vs, Temperature 100 50 uvrc
Offset Referred to the Input vs. Supply
G=1 70 75 dB
G=10 85 a5 dB
G=100 95 105 di
G = 1000 100 110 dB
INPUT CURRENT
Input Bias Current +50 25 nA
vs. Temperature +100 +100 pA/°C
Input Offset Current +35 +15 nA
vs. Temperature +100 +100 pA/SC
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INPUT

Input Impedance
Differential Resistance
Differential Capacitance
Common-Mode Resistance
Common-Mode Capacitance

Input Voltage Range
Maximum Differential Input Linear (Vp()?
Maximum Common-Mode Linear (Vew)?

10°
10
10°
10

£10 £10

1zv—(§-xv,]
2

Common-Mode Rejection DC to 60 Hz with 1 k(2 Source Imbalance
G=1
G=10
G=100
G =1000

75
95
105
115

70

100
110

54

10°
10
107
10

1zv-(gx v,,J

pF

pF

OUTPUT RATING
Vour, Ru= 2 k)

+10

DYNAMIC RESPONSE

Small Signal - 3 dB
Ge1
G=10
G =100
G = 1000

Slew Rate

Settling Time to 0.01%, 20V Step
G=1to 100
G = 1000

e \\\\\\ |

150

NOISE
Voltage Noise, 1 kHz
RTI
RTO
RTI, 0.1 Hzto 10
G=1
G=10
G=100,1
Current Nol
0.1 Hz to/10Hz
SENSE INPUT

N

282

o5 #1207¢7¢
?” 2111251 1751

=T 3

Stora

Unit

laial

Power S
Quiescent

oy

Inp

" Does not include

# Vo s the maimum.
Vie at the maximum = 1
Vo= actual differential
Example: G= 10, Vo = 0.50,
Vo= 12V = (10/2 % 0.50V) =95V,

atG=1for

a3 nant”

§<




AtVs=x15V, R = 2 kQ and Ta = +25°C, unless otherwise noted.

All min and max specifications are guaranteed. Specifications shown in boldface are tested on all production units at the final electrical

test. Results from those tests are used to calculate outgoing quality levels,

Table 2.

Parameter

AD524C

Typ Max Min

AD5245
Typ

Unit

GAIN
Gain Equation (External Resistor Gain Programming)

Gain Range (Pin Programmable)
Gain Error'
G=1
G=10
G=100
G=1000
Nonlinearity
G=1
G=10,G=100
G=1000
Gain vs, Temperature
G=1
G=10
G=100
G=1000

VOLTAGE OFFSET (May beNulled)
Input Offset Voltage
vs, Temperature

Output Offset Voltage
vs. Temperature
Offset Referred to the Input vs. Supply”

G=1 17l

G=10

40,000 40,000
1 20% -
[ e +] [ e

110 1000

N v

RANRANR

1to 1000

+1]120%

10.05
+0.25
0.5
+2.0

= %ggg ERR RRBR




56

AD524C AD5245
Parameter Min  Typ Max Min  Typ Max Unit
INPUT CURRENT
Input Bias Current +15 +50 nA
vs. Temperature +100 +100 pASC
Input Offset Current +10 +35 nA
vs, Temperature +100 +100 pA/°C
INPUT
Input Impedance
Differential Resistance 10° 10? 0
Differential Capacitance 10 10 pF
Common-Mode Resistance 10° 10° o]
Common-Mode Capacitance 10 10 pF
Input Voltage Range
Maximum Differential Input Linear (Vo,)? +10 +10 v
Maximum Common-Mode Linear (Vew)? G G v
12V—(——x\fn] 12V~(~x\l,)
2 2
Common-Mode Rejection DC to 60 Hz with 1 k(1 Source Imbalance v
G=1 80 70 dB
G=10 100 90 dB
G=100 110 100 de
G=1000 120 110 di
OUTPUT RATING
Vour, Ru= 2 kQ) +10 +10 v
DYNAMIC RESPONSE g -
Small Signal - 3 dB
G=1 1 1 MHz
G=10 400 400 kHz
G=100 150 150 kHz
G=1000 25 25 kHz
Slew Rate 5.0 50 Vips
Settling Time to0.01%, 20 V Step
G=1to 100 15 15 Hs
G=1000 78 75 ps
NOISE
Voltage Noise, 1 kHz.
RT 7 7 nV/AHz
RTO 90 90 nVyHz
RTI, 0.1 Hzto 10 Hz
G=1 15 15 uv p-p
G=10 2 2 PV p-p
G =100, 1000 0.3 03 uv p-p
Current Moise
0.1 Hz to 10 Hz 60 60 pAp-p
SENSE INPUT
Rin 20 20 kil + 20%
I 15 15 HA
Voltage Range *10 +10 v
Gain to Qutput 1 1 %
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AD524C AD524S
Parameter Min  Typ Max Min  Typ Max Unit
REFERENCE INPUT
Rin 40 40 kQ +20%
In 15 15 pA
Voltage Range 10 10 v
Gain to Output 1 1 %
TEMPERATURE RANGE
Specified Performance ~25 +85 ~55 +85 i &
Storage -65 +150 -65 +150 C
POWER SUPPLY
Power Supply Range 6 %15 +18 16 %15 +18 v
Quiescent Current 3.5 5.0 35 5.0 mA
' Does not include effects of external resistor Re.
* Vou is the maximum differential input voltage at G = 1 for specified nonlinearity.
Vo at the maximum = 10V/G.
Vo = actual differentlal input voltage.
Example: G = 10, Vo = 0.50.
Von=12V~ (10/2X 0,50 V) = 9.5V.
ABSOLUTE MAXIMUM RATINGS
CONNECTION DIAGRAMS
Table 3.
Parameter Rating =impur [1]
Supply Voltage 18V anpuT ]
Internal Power Dissipation 450mW RGi[o]
Input Voltage' ey N (€]
{Either Input Simultaneously) [Vi| + Ve | <36V INPUT NULL 3]
Output Short-Circuit Duration Indefinite rererence [
Storage Temperature Range s [a]
®) H5°Cto4125°C ol
(D, E) -65°C to+150°C 4 16
Operating Temperature Range Vs { e, | g
AD524A/AD524B/AD524C ~25°C to 485G M- B W i
AD5245 =55°Cto +125°C Figute. Ceramic (D) and
Lead Temperature (Soldering, g,60 sec) +300°C SOIC (RW=16 and D-16) Packages

Arduino UNO R3

Arduino 8131 (81-9-8-ulv3a 0 1nelu) iluvesalalasneulisieesisyna AVR Milns

WAIUMUY Open Source’ Aintinaillatugoyavianing Hardware e Softivare fia vasin

-

Arduino gneenuutinvldulidng Re@aenydmsudisusanu taglituedis

o

uwsviae I51Anga, ilgldenudiennsafrudariianis Waudegeniainueia viie

TUsunsumaladnsie
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4. Digital I/O Port

3. ICSP Port
2.4 Reset
| CD DIGITAL (P x 5 ICSP Port
1.USB Port QOJlUNO
' RDUINC
Cr)
6. MCU
T hick f . ATmega328
Atmegal6U2 . A :
) ish i'; " PORER ~.(. ]
7. Analog
9. Power Jack 7-12V 8. Power Port VO Port

USB Port: Fidwmiusiary-Computeér fiedulvaaiusinsuda-Mcy wazsrewliiuuesde
Reset Buitfon; 10uilii Reset Jnaiiesosn sl MeU Sumsviagndusl

ICSP Port uas Atmedalél2 Lﬂuwaimmﬂﬂitmiu Visual Comiportuu AtmegalsU2
/OPortDigital /O Bk DO.3 D13 envnduie Pin seynmiadiou 7 Wi
WU PIn0 way 1 {Wuan Txciag R Seriat. Pin3,5,6,9,10-wae 11 (dan PWM

ICSP Port: Atmega328 Wiiosailalusunss Bootloader

MCU: Atrhega328 (- MCU #iliunusia‘Arduine

/OPort: usndanax v Digital VO WdwdiiuAsmbin vossudusymoufian

Fausiy A0 BHAS

Power Port: TWidsstaiuainilafasnisd winliitaws mevendstnoudeninides
+3.3 laad, +5 Taan, GND, Vin

Power Jack: 5ulwa1n Adapter Tﬂﬂﬁuiqﬁ’uagﬁwiw 7 09 12 1an

10. MCU w94 Atmega16U2 \ilu MCU fiviwiiailiiiu USB to Serial Tny Atmega328

Ao

U Computer K14 Atmegal6U2





