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Lampiran 2

Listing Program PLC dan Arduino
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Listing Program CX=Programmer pada Alat Penyortir Tomat menggunakan PLC
Omron tipe CP1L-L20DTI-D

LD 0.01

OUT 200.00

LD 200.00

OUT 100.06

LD 0.02
OR 200.01
ANDNOT T0001

OUT 200.01

LD 200.00
AND 200.01
ANDNOT T0001

OUT 100.03

LD 200.00
AND 200.01

TIM 0001 #20

LD 0.03
OR 200.02

ANDNOT T0002



OUT 200.02

LD 200.00

AND 200.02

TIM 0002 #20

LD 200.00

AND 200.02

ANDNOT T0002

OUT 100.04
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Listing Program Sensor Ultrasonik beserta Penyortir Ukuran Tomat menggunakan
Arduino Mega 2560

#include <Servo.h>

const unsigned int PING_TRIGGERL1 = 4;
const unsigned int ECHO_PIN1 = 5;
const unsigned int PING_TRIGGER = 6;
const unsigned int ECHO_PIN =7,

const unsigned int PING_TRIGGER2 = 8;

const unsigned int ECHO_PIN2 = 9;

const unsigned int BAUD_RATE = 9600;

float duration, inches, cm;
float durationl, inchesl, cm1;
float duration2, inches2, cm2;

float calculation = 0;

Servo servo;

int bacainputPUT, inputPUT = 2,

void setup()

{

Serial.begin(BAUD_RATE);

pinMode (12, OUTPUT);



pinMode(inputPUT, INPUT); //input PUT dari PLC
servo.attach(13);

servo.write(0);

}

void loop() {
pinMode (PING_TRIGGER2, OUTPUT);
digitalWrite (PING_TRIGGER2, LOW);
delayMicroseconds(5);
digitalWrite(PING_TRIGGERZ2, HIGH);
delayMicroseconds(10);
digitalWrite(PING_TRIGGER2, LOW);
pinMode (ECHO_PIN2, INPUT);
duration2 = pulseln (ECHO_PIN2, HIGH);
T L T
pinMode (PING_TRIGGER1, OUTPUT);
digitalWrite (PING_TRIGGER1, LOW);
delayMicroseconds(5);
digitalWrite(PING_TRIGGER1, HIGH);
delayMicroseconds(10);
digitalWrite(PING_TRIGGER1, LOW);
pinMode (ECHO_PIN1, INPUT);
durationl = pulseln (ECHO_PIN1, HIGH);

T
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pinMode (PING_TRIGGER, OUTPUT);
digitalWrite (PING_TRIGGER, LOW);

delayMicroseconds(5);

digitalWrite(PING_TRIGGER, HIGH);
delayMicroseconds(10);

digitalWrite(PING_TRIGGER, LOW);

/I delayMicroseconds(750);

pinMode (ECHO_PIN, INPUT);

duration = pulseln (ECHO_PIN, HIGH);

T

inches = microsecondsTolnches (duration);

cm = microsecondsToCentimeters (duration);

inchesl = microsecondsTolnches (durationl);

cml = microsecondsToCentimeters (durationl);

inches2 = microsecondsTolnches (duration2);

cm2 = microsecondsToCentimeters (duration2);



if (duration == 0 && durationl == 0 && duration2 == 0)
{

Serial.println ("pulsa echo tidak diterima ");

}

else

calculation =15 - cm1 - cm;
Serial.print ("Sensor : ");
Serial.print (cm2);
Serial.print ("cm || ");
Serial.print (calculation);
Serial.print ("cm");

Serial.printin();

Il TINGGI LEBAR

if ((calculation >= 0 && calculation <=7) && cm2 <=7) {
digitalWrite(12, HIGH);
Serial.print ("\t\t HIGH ™);

//delay(1500);
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else {
digitalWrite(12, LOW);

Serial.print ("\t\t LOW ");

bacainputPUT = digitalRead(inputPUT));

Serial.printIn();

Serial.print ("logika:");

Serial.print (bacainputPUT);

Serial.printIn();

T PUT TN

if (bacainputPUT == LOW) //Tomat dideteksi besar, PUT ON

{

servo.write(0);

}

else

{

servo.write(45);

¥

/ldelay(1);

}



float microsecondsTolnches(float microseconds)

{

return microseconds / 74 / 2;

float microsecondsToCentimeters(float microseconds)

{

return microseconds / 29 / 2;

73



74

Listing Program Sensor Warna beserta Penyortir Warna Tomat menggunakan
Arduino Uno

#include <Servo.h>

#define inputPWT 45 // PWT dari PLC

#define outputSW 42 //output sensorwarna ke PLC

/Iping servo

Servo servo;

Servo servoz;

int servoPin = 26;
int servo2Pin = 28; //output ke motor
int servoAngle = 0;
int servo2Angle = 0;
//pin sensor warna
const int sO = 8;
constintsl=09;
const ints2 = 12;
const int s3 = 11;
const int out = 10;
int redLed = 2;

int greenLed = 3;

int blueLed = 4;

/I Variables



int red = 0;
int green = 0;
int blue = 0;

/lpin lain-lain

int bacainputPWT,;
static int datairl = 0O;

static int datair2 = 0;

void setup() {
I/ put your setup code here, to run once:
Serial.begin(9600);
pinMode(inputPWT, INPUT); //input PWT dari PLC
pinMode(outputSW, OUTPUT); //output Sensor Warna
servo.attach(servoPin);
servo2.attach(servo2Pin);
servo.write(90);
servo2.write(90);
pinMode(s0, OUTPUT);
pinMode(s1, OUTPUT);,
pinMode(s2, OUTPUT);
pinMode(s3, OUTPUT);,
pinMode(out, INPUT);

pinMode(redLed, OUTPUT);,
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pinMode(greenLed, OUTPUT);
pinMode(blueLed, OUTPUT);
digitalWrite(sO, HIGH);
digitalWrite(s1, HIGH);

}

void loop() {
color();
Serial.print("R:");
Serial.print(red, DEC);
Serial.print(" G:");
Serial.print(green, DEC);
Serial.print(" B:");
Serial.print(blue, DEC);

Serial.printin();

float gray = (float)(0.2989 * red) + (float)(0.587 * green) + (float)(0.114 * blue);
float mean = (red+green)/2;

Serial.printin(gray);

Serial.printin(mean);

int selisih = green - red;

Serial.printIn(selisih);

if (gray > 65 && gray < 70 && selisih > 30)



Serial.printin(" - (Merah)");
digitalWrite(outputSW, LOW); // Turn RED LED ON
digitalWrite(greenLed, LOW);

digitalWrite(blueLed, LOW);

else if (gray > 38 && gray < 45 && selisih < 5)

{
Serial.printin(" - (Hijau)");
digitalWrite(outputSW, HIGH);
digitalWrite(greenLed, HIGH);
digitalWrite(blueLed, HIGH); // Turn BLUE LED ON
servo2.write(60);

servo.write(60);

else if (gray > 60 && gray < 65 && selisih > 32 && selisih < 38)
{

Serial.printIn(" - (Oranye)™);

digitalWrite(outputSW, HIGH);

digitalWrite(greenLed, HIGH); // Turn GREEN LED ON

7



78

digitalWrite(blueLed, HIGH);
servo2.write(60);

servo.write(60);

}

else {
servo2.write(0);
servo.write(0);
Serial.printIn();

¥

delay(100);

/I digitalWrite(redLed, LOW);

/I digitalWrite(greenLed, LOW);

/I digitalWrite(blueLed, LOW);

bacainputPWT = digitalRead(inputPWT);
Serial.printin();

Serial.print ("logika:");

Serial.print (bacainputPWT);
Serial.printin();

s awi

{ if (bacainputPWT == LOW) //Telur dideteksi coklat, PWT ON



}

{

servo2.write(60);

}

else

{

servo2.write(0);

¥
¥

void color()

{

digitalWrite(s2, LOW);

digitalWrite(s3, LOW);

/lcount OUT, pRed, RED

red = pulseln(out, digitalRead(out) == HIGH ? LOW : HIGH);
digitalWrite(s3, HIGH);

/lcount OUT, pBLUE, BLUE

blue = pulseln(out, digitalRead(out) == HIGH ? LOW : HIGH);
digitalWrite(s2, HIGH);

/lcount OUT, pGreen, GREEN

green = pulseln(out, digitalRead(out) == HIGH ? LOW : HIGH);
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Motor Servo

MG90S

Metal Gear Servo [

4
4
J.

MGY0S servo, Metal gear with one bearing

Tiny and lightweight with high output power, this tiny servo is perfect for RC Airplane,
Helicopter, Quadcopter or Robot. This servo has meral gears for added strength and
durability.

Servo can rotate approximately 180 degrees (90 in each direction), and works just like the
standard kinds but smaller. You can use any servo code, hardware or library to control these
servos. Good 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. It comes with a 3 homs
(arms) and hardware.

Specifications

Weight: 13.4 g

Dimension: 22.5 x 12 x 35.5 mm approx.

Stall torque: 1.8 kgf-cm (4.8V ), 2.2 kgf-cm (6 V)

Operating speed: 0.1 s/60 degree (4.8 V), 0.08 /60 degree (6 V)
Operating voltage: 4.8 V- 6.0V

Dead band width: 5 ps



PWM=0range (J1I") -
Vec=Red (+) —
Ground=Brown (=) —

1-2ms
Duty Cycle
48-6V |
Power
and Signal | .
20 ms (50 Hz)
PWM Period

Position "0" (1.5 ms pulse) is middle, "90" {~2 ms pulse) is all the way to the right, "-90" (-1
ms pulse) is all the way to the left.
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Sensor Ultrasonik HC-SR04

HC-SR04 User Guide

1. Ultrasonic Distance Measurement Principles

The transmitter emits a 8 bursts of an directional 40KHz ulirasonic wave when
triggered and starts a timer. Ultrasonic pulses travel outward unil they encounter
an object, The object causes the the wave io be reflecied back towards the unit.
The ulirasonic receiver would detect the reflected wave and stop the stop timer.
The velocity of the ultrasonic burst is 340mvsec. in air. Based on the number of
counts by the timer, the distance can be calculated betwesn the object and
transmitter The TRD Measurement formula is expressed as: D = C X T which is
know as the timefrate/distance measurement formula where D is the measured
distance, and R is the propagation velocity (Rate) in air (speed of sound) and T
represents time. In this application T is devided by 2 as T is double the time
value from ransmitter to object back to receiver.

2. Product Features

Features

& Siable perfformance (Xtal)

® Accurate distance measurement
® High-density SMD Board

® Close Range (2cm)

Uses

® Robaotics barrier

Object distance measurement
Level detection

Security systems

Yehicle detection/avoidance
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4. Module Pin Asignments

Pin Symbaol Pin Function Description
1 VCC SV power supply
2 Trig Trigger Input pin
3 Echo Receiver Output pin
4 GMND Power ground

5. Electrical Specifications

WARARNING

Do Not connect Module with Power Applied! Always apply power after connecting

Connect "GMD" Terminal first

Electrical Parameters

HC-SRD4 Ultrazonic Moduls

Operating Voltage SVDC
Operating  Current 1oméA
Operating Freguency 40KH=z
Max. Range 4m
MNearsst Range Zcm
Measunng Angle 13 Degrees

Input Trigger Signal

10us min. TTL pulse

Cutput Echo Signal

TTL level signal, proportional to
distance

Board Dimensions

1-13M16" X 13M16" X S/8”

Board Connections

4 X 0.17 Pitch Right Angle Header Pins
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6. Module Operation

Set Trig and Echo Low to initalize module. Place a minimum 10us High
level pulse to "Trigger” (module will automatically send eight 40KHz acoustic
bursts). At the same time, Gate the microcontroller timer to start timing.

Wait to capture the rizsing edge output of ECHO port to stop the timer. Mow
read the time of the counter, which is the ultrasonic propagation time in the air.
According to the formula: Distance = (ECHO high level time X ulirasonic
velocity (Speed of Sound in air 340mésec) / 2, you can calculate the distance to
the ochstacle.

For best results and maximum range, the Object should be larger than 0.5M2
the nearer the target object, the amaller it may be

. :'1.'. .I'3." = i
NHC-SRO4 4
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7. ModuleTiming

HC-5R04 ULTRASONIC MODULE

Trigger . —

Acoustic L

Burst Bx40EHz

Reflected

Signal

Output of
ECHO Pin

Propagation Delay
Dependent on Distance

Trigger 10us min. start measurement from microcontroller.

Max Rep. Rate: 50us
ECHO Output pulse to microcontroller, width is the time from last of 8 40KHz
bursts to detected reflected signal {microcontroller Timer gate signal)

Distance in cm = echo pulse width in uS/58

Distance in inch = echo pulse width in uS/148

Information obtained from or supplied by Mpja.com or Marlin P. Jones and Associates
inc. is S»u]J]J]:iEd. as a service to our customers and accuracy is not bmarmtwd nor is it
definitive of any particular part or manufacturer. Use of information and suitability for
any application is at users own discretion and user assumes all risl.
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Sensor Warna TCS3200

High-Resclution Conversion of Light PACKAGE D
Intensity to Frequency

* Programmable Color and Full-Scale Output
Frequency S0 1 [ ] B S3
* Communicates Directly With a Microcontroller
. . B1 2 O 1 7 52
* Single-Supply Operation (27 Vo 5.5V)
* Power Down Feature OF 3 [ 1 & OUT
#® HNonlinearity Error Typically 0.2% at ED-ILHI GND 4 T T 5 Ve
® Stable 200 ppm/C Temperature Coefficient
® Low-Profile Laad (Pb) Free and RoHS
Compliant Surface-Mount Package
5001 O 1 B 53
Description g1 2 I —1 7 52
The TCS3200 and TCS3210 programimable color
light-to-frequency comverters that combina confi- OF 3 L1 1 &our
gurable siicon photodiodes and a currant-to-fre- GHND 4 I T 5 Vg
guancy converter on a single monclithic CMOS

integrated circuit. The cufput is a square wave TCEa210

(50 duty cycle) with frequency directly propor-
tional to light intensity (imadianca).

Tha full-scale output frequency can be scaled by one of three preset values via two control input pins. Digital
inputs and digital output allow direct interface to a microcontroller or other logic circuitry. Qutput enable (OE)
placas the output in the high-impedance state for multiple-unit sharing of a microcontroller input fina.

In the TCS3200, the light-to-frequency convartar reads an 8 x 8 array of photodicdes. Sixean photodiodas have
blue filters, 16 photodiodes have green filters, 16 photodiodes have red filters, and 16 photodiodas ara clear
with no filters.

In the TC33210, the light-to-frequency convarier reads a 4 x 6 amay of photodicdes. Six photodiodes have blus
filters, & phaotodiodes have green filters, 6 photodiodes hawe red filters, and & photodiodas are clear with no
filters.

The four types (colors) of photodiodes ane interdigitated to minimize the effect of non-uniformity of incident
irradiance. All photodiodas of the same color are connectad in parallel. Pins 52 and 53 are usad to selact which
group of photodiodes (red, green, blue, claar) are active. Photodiodes are 110 pmi x 110 wm in size and ara on
134-um cantars.

Functional Block Diagram
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TERMINAL
MAME NO. o) DESCRIPTION
GND 4 Power supply ground. All voltages are referenced to GND.
3 | Enable for f, (active low).
ouT B O Owiput frequency (8,).
50, 51 1,2 | Owiput frequency scaling sslection inputs.
52, 53 7.8 I Photodiods type selecton inputs.
Yoo 5 Supply voltage
Table 1. Selectable Options
50 51 OUTPUT FREQUENCY SCALING (f) 52 53 PHOTODIODE TYPE
L L Power down L L Red
L H 2% L H Blue
H L 20% H L Clear (no filter)
H H 100% H H Green
Available Options
DEVICE Ta PACKAGE - LEADS | PACKAGE DESIGMATOR | ORDERING NUMBER
TCE3200 -40°C to 85°C SOIC-8 D TC53200D
TCE3210 -40°C to 85°C SOIC-8 1] TC53210D
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Absolute Maximum Ratings over operating free-air temperature range (unless otherwise noted)’

Supply voltage, Vpp (see Note 1) ..o o e e 6V
Input veltage range, allinputs, V) ..o -0.3VioVpp+03V
Operating free-air temperature range, Ta (seeMote 2) ... .o il —40°C to 85°C
Storage temperature range (see Mote 2) . .. . —40°C to 85°C
Solder conditions in accordance with JEDEC J-STD-020A, maximum temperature (see Note 3) ... 260°C

t Stresses beyond thosa listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only. and
functional operation of the device at these or any other conditions beayond those indicated under “recommendad operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. All woltage values ara with respect to GND.

2. Long-term storage or operation above 70°C could cause package yellowing that will lower the sensifivity to wavelangths < 500nm.
3. The device may be hand scldered provided that heat is applied only to the sclder pad and no contact is made between the tip of
the solder iron and the device lead. The maximum time heat should be applied to the davice is 5 seconds.

Recommended Operating Conditions

MIN  NOM  MAX | UNIT
Supply voltage, Voo 2.7 5 b5 v
High-lawel input woltage, Vg Vop=27 Vo 55V 2 Voo v
Low-level input valtaga, V) Vpp=2T7Vto 55V 0 048 v
Operafing free-air temparatura ranga, Ty 40 70 “C

Electrical Characteristics at Ty = 25°C, Vpp = 5 V (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Voo High-level cutput voltage loH =-2 mA 4 4.5 v
VoL Low-level cutput voliage loL =2 mA 025 040 v
liH High-level input currant 5 A
[ITH Low-leval input current 5 A
Power-on moda 1.4 2 m#A

oo Supply currant Powar-down moda 0.1 WA
S0=H,531=H 500 GO0 kHz

Full-scala fraquency (See Mota 4) S0=H,51 =L 100 120 kHz
50=L,51=H 10 12 kHz

Temperature coefficiant of responsivity A= 700nm, -25°C < Ta< TO°C +200 ppmi~C
ksys Supply voltage sensitivity Vop=5V £10% H).5 Yl V

NOTE 4: Full-scale frequency is the maximum operating frequancy of the device without saturation.
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Operating Characteristics at Vpp =5V, T 25°C, 80 = H, 51 = H (unless otherwise noted)
(See Motes 5, 6, 7, and 8). ‘Jalues for TCSS&D-D {Tc5321 0) are below.

CLEAR BLUE GREEN RED
TEST PHOTODIODE PHOTODIODE PHOTODIODE PHOTODIODE
PARAMETER CONDITIONS S¥=H,53=L 52=L,53=H S2=H,53=H Sr=L,53=L UNIT
MIHN  TYP MAX | MIN TYP MAX |[MIN TYP MAX |MIN TYP MAX
125 456 48T
Ea = 472 pilliem®, - o
g = 470 im a7 580 &% B4, | 209 | o B%
Oiutpu 125 156 4BT
_ E, = 40.4 pWicm?, : . -
Ls! f{my iy = 524 nm 47 58 o iy 2% | ET% 8 | O% 7% | WHz
Eo = 345 uWicm?, 134 6.4 107 o
Iy = 840 im 49 615 (74 £, M | 0% 179 | B4% 1057,
470 il ei% £4%, | 209 oo B%
Iy = nm (124) =4 A ) B, : :
Irradianca ARE Hz/
Ae responsivity Ao = 524 nm - B 2EL |5T% BeL | O% 2% | (W
{Mote 10) “:?E.i o)
= o o ] D | 3
Ap =640 nm A78) £, 24 0% 179, | B4 105%,
am 1813
Ip = 470 M [4830) - - -
Saturation 1554 )
imadiance | 1, = 524 nm e — — _ pw
{Noke 11} (4138) ©
1766
= BAD — _ _
e n (3374)
Drark _
fiy fraquency E,=0 2 10 2 1D 2 10 z 10| Hz
fn=0105 kHz +0.1 +0.1 +0.1 +0.4
E“hf“ﬂ:'f;}m? f= 0o 50 kHz +0.2 +0.2 +0.2 +02 % ES.
f= 0 1o 500 kHz +0.5 +0.5 +0.5 +05
Recovery
From power 100 100 100 100 us
downi
Responss
time to out-
put enable 100 100 100 100 ns
(OE)

NOTES: 5. Oplical measurements are made using small-angle incident radiation from a light-smitting dicde (LELD) optical source.
6. The 470 nm input iradiance is supplied by an InGaM light-emitting dicde with the following characteristics:
peak wavelength J.P.= 470 nm, spectral halfwidth Adls = 36 nm, and luminous efficacy = 75 ImAW.
7. The 524 nm imput iradiance is supplied by an InGaM light-emitting dicde with the following characteristics:
peak wavelength ky = 524 nm, spectral halfwidth Ail: = 47 nm, and lumincus efficacy = 520 ImMW.
8. The &40 nm imput iradiance is supplied by a AllnGaP light-emitting diode with the following characteristics:
peak wavelength )E, &40 nm, spectral halfwidth Ails = 17 nm, and luminous eficacy = 155 Im\W.
9. Qwiput frequency Blue, Green, Red percentage represents the ratio of the respective color to the Clear channel absolute value.
10. Irradiance responsivity As is charactenzed over the range from zero to & kHz.
11. Saturation imadiance = (full-scale frequency)/(iradiance responsivity) for the Clear reference channel.
12. Monlinearity is defined as the deviation of f; from a straight line between zero and full scale, esxpressad as a percent of full scale.
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TYPICAL CHARACTERISTICS
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APPLICATION INFORMATION

Power supply considerations

Power-supply lines must be decoupled by a 0.01-pF to 0.1-uF capacitor with short leads mounted closs to the
device package.

Input interface

A low-impedance electrical connection betwean the device TUE pin and the device GMD pin is required for
improved noisa immunity. All input pins must be either driven by a logic signal or connected to VDD or GND —
they should not be left unconnected (floating).

OQutput interface

The output of the device is designed to drve a standard TTL or CMOS logic input over short distances. If lines
greater than 12 inches are used on the output, a buffer or line driver is recommended.

A high state on Output Enable (OE) places the output in a high-impedance state for multiple-unit shanng of a
microcontroller input line.

Power down

Powering down the sensor using S0/51 (LL) will cause the output to be held in a high-impedance state. This
is similar to the behavior of the output enable pin, however powering down the sensor saves significantly more
power than disabling the sensor with the output enable pin.

Photodiode type (color) selection

The type of photodiode (blue, green, red, or clear) used by the device is controlled by two logic inputs, 52 and
53 (see Table 1).

OQutput frequency scaling

Cutput-frequency scaling is controlled by two logic inputs, 50 and 51. The intemal light-to-frequency convertar
genarates a fixed-pulsewidth pulse train. Scaling is accomplished by intemally connecting the pulse-train output
of the converter to a saries of frequency dividers. Divided outputs ane 50%%-duty cycle square waves with relative
frequency values of 100%, 209, and 2%. Because division of the output frequency is accomplished by counting
pulses of the principal internal frequancy, the final-output period represents an average of the multiple periods
of the principle frequency.

The output-scaling counter registers are cleared upon the next pulse of the prncipal frequency after any
transition of the 50, 51, 52, 53, and UF lines. The output goes high upen the next subsaquent pulse of the
principal frequency, beginning a new valid perod. This minimizes the time delay between a change on the input
lines and the resulting new output period. The response ime to an input programming change or to an iradiance
step change is one penod of new frequency plus 1 ps. The scaled output changes both the full-scale frequency
and the dark frequency by the selected scale factor.

The frequency-scaling function allows the output range to be optimized for a vanety of measurement
techniques. The scaled-down outputs may be used where only a slower frequency counter is available, such
as low-cost microcontroller, or where period measurement techniques are usad.
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APPLICATION INFORMATION

Measuring the frequency

The choice of interface and measurement technigue depends on the desired resolution and data acquisition
rate. For maximumn data-acquisition rate, period-measurement technigues are used.

Qutput data can be collected at a rate of twice the output frequency or one data point every microsecond for
full-scale output. Period measurement requires the use of a fast reference clock with available resolution directly
related to reference clock rate. Output scaling can be used to increass the resolution for a given clock rate or
to maximize resclution as the light input changes. Period measurement is used to measure rapidly varying light
levels or to make a very fast measurement of a constant light source.

Maximum resolution and accuracy may be obtained using frequency-measurement, pulse-accumulation, or
integration technigues. Frequency measurements provide the added benefit of averaging out random- or
high-frequency varations (jitter) resulting from noise in the light signal. Resolution is limited mainly by available
counter registers and allowable measurement time. Frequency measurement is well suited for slowly varying
or constant light levels and for reading average light levels over short periods of time. Integration (the

accumulation of pulses over a very long period of ime) can be used to measure exposure, the amount of light
presant in an area over a given time period.

PCB Pad Layout
Suggested PCE pad layout guidelines for the D package are shown in Figure 6.

TUUHH—

Sl

MOTES: A Al linear dimensions are in milimeters.
B. This drawing is subject to changs without notice.

Figure 6. Suggested D Package PCB Layout
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MECHANICAL INFORMATION
This SOIC package consists of an infegrated circuit mounted on a lead frame and encapsulated with an elactrically
nonconductive clear plastic compound. The TGE3200 has an 8 X 8 amay of photodiodes with a total size of 1 mm
by 1 mm. The photodiodas are 110 pm > 110 pm in size and are positicned on 134 pm caniars.

PACKAGE D PLASTIC SMALL-OUTLINE
NOTER TOP VIEW BOTTOM VIEW

izd;izsx — 3.00= 0.250 —|-| — LL'_

=HD L o [

=g of [— =
O,

T
o

1NN

0 oo

=
T_ e o 0510
LTS 8 5330

-\___,-"-’
| | \ | r— SIDE VIEW
1\.‘\ [

|

yil

gl
] Il

:

[l

T

28 TYP

CLEAR WINDOW

T

END VIEW

L

B0 &R
¥

0.50
| |4 0.88 TYP TOP OF
028 ‘ |A-IE‘ SENSOR DIE

%L
|,
«
115 1 ( -]/:'\.A \1
li_s I:i'j ] kJ 1 '::_ DETAIL A
PR ||' ;

| 3 j%“.
\\ kukh“" +. 3

® atm
— 025

=

(¢

+
=i
=]

¥

MWOTES: A All inear dimensions & In millimeters.
B. The cenier of the 1-mm by 1-mm pholo-acive &nea 15 relerencad io the upper l=ft comer Ip of the lead frame (Fin 1).
C. Packags Is molded with en slacirically nonconductive ciear pisstic compound having &n Index of refracion of 1.58.
D. This drewing is subject to change without notice.

Figura 7. Package D — TCS3200 Plastic Small Outling IC Packaging Configuration



97

MECHANICAL INFORMATION

This SOIC package consists of an integrated circuit mountad on a lead frame and encapsulated with an electrically
nonconductive clear plastic compound. The TCS53210 has a 4 » & array of photodiodes with a total size of 0.54 mm
by 0.8 mm. The photodicdes are 110 pm x 110 pm in size and are positionad on 134 pm centers.

PACKAGE D PLASTIC SMALL-OUTLINE
NOTEE TOP VIEW BOTTOM VIEW
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MNOTES: A, Al lnsar dimenslons are In milimaters.

. Package i= molded with an elecirically nonconductive clear plastic compound having an index of refraction of 1.55.

A
E. The centerof the 0U54-mm by 0.8-mm photo-active &rea [ referenced fo the upper kst comer tip of the lead frame (Pin 1).
-
D. This drawing ks subject io change wiout notice.

Figure 8. Package D — TCS53210 Plastic Small Outline IC Packaging Configuration
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MECHAMICAL INFORMATION

SIDE VIEW
241+ 040 [0.082 + 0.004]
Ko _l 0.292 = 0.043
; L . - , [0.0415 = 0.0005]
| | L || |
|I II ! II | [ 1
TOP VIEW END VIEW
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DETAIL A DETAILB
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| | |

6.45 = 0.10 543 = 0.0
[0.254 = 0.004] [0.202 = 0.004]
A, B,

MOTES: A. All linear dimensions are in millimeters [inches].

A
B. The dimensiocns on this drawing are for illustrative purposes only. Dimensions of an actual camier may vary slightly.
C. Symbols on drawing A, B, and K, are defined in ANSI EIA Standard 481-B 2001.
D. Each resl is 178 millimsters in diameter and contains 1000 parts.

E. TAOS packaging tape and reel conform to e requirements of EIA Standard 481-B.

F. This drawing is subject to change without notice.

Figure 9. Package D Carrier Tape
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MANUFACTURING INFORMATION

The Plastic Small Outline 1C packange (D) has been tested and has demonstrated an ability to be reflow solderad

to a PCB substrate.

The solder reflow profile describes the expected maximum heat exposure of components during the saolder
reflow process of product on a PCB. Temperature is measured on top of component. The component should
be limited to a maximum of three passes through this solder reflow profile.

Table 2. TCS3200, TCS53210 Solder Reflow Profile

PARAMETER REFEREMNCE TCS32x0
Average temperature gradient in preheating 25°Cleac
Soak time tocak 2 to 3 minutes
Time above 217°C ty Max &0 sec
Time above 230°C ta Max 50 sec
Time above Tpee, —10°C ty Max 10 sec
Peak temperature in reflow Tpeak 2607 C (-0°Ci+5°C)
Temperature gradient in cooling Max -5"Cisec
M P
Mot to scale — for reference only
Tpaal-.
T3
Ty
T
o
B
b=
1
g
g >
Time (sec) — t; —»
-ty —»
+ tacak - * iy ]

Figure 10. TCS3200, TCS53210 Solder Reflow Profile Graph
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Moisture Sensitivity

Optical characteristics of the device can be adversely affected during the soldering process by the release and
vaporization of moisture that has been previously absorbed into the package molding compound. To prevent
these adverse conditions, all devices shipped in carrier tape have been pre-baked and shipped in a sealed
moisture-barrier bag. No further action is necessary if these devices are processed through solder reflow within
24 hours of the seal being broken on the moisture-barrier bag.

Howeuver, for all devices shipped in tubes or if the seal on the moisture barrier bag has been broken for 24 hours
or longer, it is recommended that the following procedures be used to ensure the package molding compound
contains the smallest amount of absorbed moisture possible.

For devices shipped in tubes:
1. Remove devices from tubes

2. Bake devices for 4 hours, at 90°C
3. After cooling, load devices back into tubes
4. Perform solder reflow within 24 hours after bake

Bake only a quantity of devices that can be processed through solder reflow in 24 hours. Devices can be
re-baked for 4 hours, at 90°C for a cumulative total of 12 hours (3 bakes for 4 hours at 90°C).

For devices shipped in carrier tape:
1. Bake devices for 4 hours, at 90°C in the tape
2. Perform solder reflow within 24 hours after bake

Bake only a quantity of devices that can be processed through solder reflow in 24 hours. Devices can be
re—baked for 4 hours in tape, at 90°C for a cumulative total of 12 hours (3 bakes for 4 hours at 90°C).
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PRODUCTION DATA — information in this document is current at publication date. Products conform to
specifications in accordance with the terms of Texas Advanced Optoelectronic Solutions, Inc. standard
warranty. Production processing does not necessarily include testing of all parameters.

LEAD-FREE (Pb-FREE) and GREEN STATEMENT

Pb-Free (RoHS) TAOS' terms Lead-Free or Pb-Free mean semiconductor products that are compatible with the current
RoHS requirements for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous
materials. Where designed to be soldered at high temperatures, TAOS Pb-Free products are suitable for use in specified
lead-iree processes.

Green (RoHS & no Sh/Br) TAOS defines Green to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and
Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight in homogeneous material).

Important Information and Disclaimer The informafion provided in this statement represents TAOS' knowledge and
belief as of the date that it is provided. TAOS bases its knowledge and belief on information provided by third parties,
and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate
information from third parties. TAOS has taken and confinues fo take reasonable steps to provide representative
and accurate information but may not have conducied destructive testing or chemical analysis on incoming materials and
chemicals. TAOS and TAQS suppliers consider certain information to be proprietary, and thus CAS numbers and other
limited information may not be available for release.

NOTICE

Texas Advanced Optoelectronic Solutions, Inc. (TAOS) reserves the right to make changes to the products contained in this
document to improve performance or for any other purpose, or to discontinue them without notice. Customers are advised
to contact TAOS to obtain the latest product information before placing orders or designing TAOS products into systems.

TAQS assumes no responsibility for the use of any products or circuits described in this document or customer product
design, conveys no license, either expressad or implied, under any patent or other right, and makes no representation that
the circuits are free of patent infringement. TAOS further makes no claim as to the suitability of its products for any paricular
purpose, nor does TACS assume any liability arising out of the use of any product or circuit, and specifically disclaims any
and all liability, including without limitation consequential or incidental damanges.

TEXAS ADVANCED OPTOELECTRONIC SOLUTIONS, INC. PRODUCTS ARE NOT DESIGNED OR INTEMDED FOR
USE IN CRITICAL APFLICATIONS IN WHICH THE FAILURE OR MALFUNCTION OF THE TAOS PRODUCT MAY
RESULT IN PERSOMAL INJURY OR DEATH. USE OF TACS PRODUCTS IN LIFE SUPPORT SYSTEMS IS EXPRESSLY
UMNAUTHORIZED AND ANY SUCH USE BY A CUSTOMER IS COMPLETELY AT THE CUSTOMER'S RISK.

LUMENOLOGY, TAOS, the TADS logo, and Texas Advanced Optoelectronic Solutions are registered trademarks of Texas Advanced
Optoalectronic Solutions Incorporated.
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Arduino Mega 2560

The Arduing Mega 2560 is 3 microcontroller board based on the ATmerazs6o (datasheet). It has 54 digital input/oatput
pins (of which 14 can be used as PWIM outpars), 16 analog inputs, 4 TARTs (hardware serial ports), a 16 MEHz crystal
oscillator, 2 USE connection, 3 power jack, an ICSP header, and a resst button. It contains everything needed to suppart
the microcontroller; simply connect it to a compuater with a USE cable or power it with a AC-to-DiC adapter or hattery to
get started. The Mega is compatible with most shields designed for the Arduinog Duemdlanove or Diecimdla

Schematic & Reference Design

EAGLE files: arduino-megas56o - reference-desizn #ip

Schematic: arduino-megazgso-schematic pdf

Summary

Microeontroller ATmegazgho

Operating Violtage 5V

Input Voltage (recommended) 7-12%

Inpoot Voltzge (Hmits) 6-20V

Digital I/ Pins 54 (of which 14 provide PW outpaz)
Analoe Inpat Pins 16

DiC Current per 10 Pin 40 A

DiC Current for 3.3V Pin 0 md

Flazh MemoTy 256 ¥B of which 8 ¥E used by bootloader
SRAM SEB

EEPROM 4KE

Clock Speed 16 MHz

Power

The Arduing Mega can be powered via the USE connection of with an external power sapply. The power source is selected
amtomaticalby.

External (mom-1TSE) power can come either from an AC-to- DT adapter (wall-wart) or battery. The adapter can be
connected by plugging a 2 smm center-positive plug into the board's power jack. Leads from a battery can be inserted in
the Gnd and Vin pin headers of the POWER connector.

The board can operate on an external supply of & to 2o volts. If supplied with less than 7V, however, the 5% pin may supply
bess than five volts and the board may be unstable. If nsing more than 12V, the voltage regolator may overheat and damage
the board The recommended range is 7 to 12 volis.

The Megaz5ho differs from all preceding boards in that it does wot wse the FTDI USE-to-serial driver chip. Instead, it
features the Atmegal Uz programmed as a USE-to-serial comverter.

The power pins are as follows:
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# VIM. The input voltage to the Ardnino board when it's nsing an external power source (as opposed to 5 volts from the
USE conmection or other regnlated power source). Yon can supply voltape throngh this pin, or, if supplying volage via
thie power jack, aocess it thromgh this pin.

& 5V. The regnlated power supply nsed to power the mdcrocontroller and other components on the board. This can come
either from VI via an on-board regulator, or be supplied by USE or another repulated 5% supply.

& 3V3. A 3.3 volt supply generated by the on-board regulator. Maximum current draw is 50 ma.
& GND. Ground pins.

Memory

The ATmegaz550 has 256 EE of flash memory for storing code (of which & KB is usad for the bootioader), § KB of SPAM
and 4 KE of EEPROM (which can be read and written with the EEPROM library).

Input and Output

Each of the 54 digital pins on the Mega can be nsed as an inpat or outpat, nsing pintTode(), digitalwritel), and
digitalPead() fanctions. They operate at 5 volts. Each pin can provide or recedve a maximnm of 40 mA and has an internal
pall-up resistor (disconnected by defanlt) of 20-50 kOhms. In addition, some pins have spedalized fonctions:

# Serial: o (BEX) and 1 (TX); Serial 1: 19 (BX) and 18 (TX); Serial 2: 17 (BX) and 16 (TX): Serial 3: 15
(BX) and 14 {TE). Used to receive (BX) and transmit (TX) TTL serial data. Pins o and 1 are also connected to the
corresponding pins of the ATmeralrs USE-to-TTL Serial chip.

# External Interrupts: z (Imterrupt o), 3 (interrupt 1), 18 (interrupt 5). 19 (Interrupt 4). 20 (nterrupt
1), and 21 (interrupt z). Thess pins can be confizured to trigger an intermapt on a low value, a rising or falling edze,
of a chanpge in value. See the attachintermapt() function for details.

& PWH: 0 to 13. Provide 8-bit PWT output with the analogwrite() fanction.

& SPI: 5o (MISO), 51 (MOSI), 52 (SCK), 53 (55). These pins support SPT commmunication nsing the SPI Bbrary.
The SPI pans are also broken gut on the IC5P header, which is physically compatible with the Uno, Doemdlanove and
Diecimila.

# LEDv 13. There is a built-in LED connected to digital pin 13. When the pin is HIGH vale, the LED is on, when the
pim is LOW, it's off.
& I%C: 2o (5DA) and 21 (SCL). Support IC (TWI) communication using the Wire Bbrary (documentation on the

Wiring website). Mote that these pins are not in the same location as the I*C pins on the Duemilanove or Diecimila.

The Megaz560 has 16 analog inpats, each of which provide 1o bits of resolution (ie. 1024 differsnt values). By defanlt they
measare from gronnd to 5 volts, though is it possible to change the upper end of their range nsing the AREF pin and
analogPeference() function.
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There are a couple of other pins on the board:
# ARFEF, Peference voltage for the analog inputs. Used with analogBeferemce().

# Reset, Bring this line LOW to reset the micrecontroller. Typically nsed to add a reset button to shields which block
the one on the board.

Communication

The Ardwing Megaz550 bas 3 inmber of facilities for communicating with 3 compater, another Arduing, or other
microcontrollers. The ATmegassto provides four hardware TARTS for TTL (5V) serial commumication An ATmegallrzs
on the board channels one of these over USE and provides a virtual com port to software on the compater {Windows
machines will need a .inf file, but 05X and Linux machines will recognize the board as a COM port antomatically. The
Arduing software includes a serial mondtor which allows simple teximal data to be sent to and from the board. The BX and
TX LEDs on the board will flash when data is being transmitted via the ATmezalllz chip and UTSE connection to the
comprater (bat not for serial communication on pins o and 1).

A SofiwareSerial Hbrary allows for serial communication on any of the Megazs6o0's digital pins.

The ATmegass60 also supports [2C (TWI) and SPT communication. The Ardwing software inchades a Wire library to
simplify nse of the I2C bus; see the documentation on the Wiring website for details. For SPI commmumication, nse the SPI
library.

Programming
The Ardwing Mega can be programmed with the Ardoing software (download). For detadls, see the reference and tatorials.

The ATmegaz550 on the Arduing Mega comes preburned with a bootloader that allows you to uplozd new code to it
without the nuse of an external hardware programmes. It commmunicates using the original STE500 protoco] (reference, C
header files).

You can also bypass the bootloader and program the microcontroller through the ICSP (In- Cirenit Serial Programming])
header; see these nstractions for details.

The ATmegalirz firmware source code is available in the Arduinog repository. The ATmegal172 is loaded with a DFT
bootloader, which can be activated by connecting the solder jumper on the back of the board (near the map of Ttaly) and
then reseting the H1U72. You can then wse Atmel's FLIP software (Windows) or the DFU programmer (Mac 085 X and
Linmx) to load a new firmware. Or you can use the ISP header with an external programmer (overwriting the DFLT
bootloader). See this user-contribwted tatorial for more information.

Automatic (Software) Reset

Eather then requiring a phyzical press of the reset batton before an wpload, the Arduing Megazgto is designed in a way
that allows it to be reset by software moning on a connected compuater. One of the hardware flow control lines (DTE) of
the ATmegal1r2 is connected 1o the reset line of the ATmegaz550 via 3 100 nanofarad capacitor. When this line is
a=szerted (taken low), the reset line drops long enough to reset the chip. The Ardwing software nses this capability to allow
wvou to noload code by simolv pressine the uoload bution in the Arduino ewAronment. This means that the beotloader can
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have a shorter timeont, as the lowermg of OTE can be well-coordinated with the start of the npload.

This s=tup has other implications. When the Megaz56o is connected to either 3 compoater mnning Mac 05 X or Linwe, it
resets each time a connection is made fo it from software (via USE). For the following half-second or so, the bootoader is
rnning on the Megazsto. Whils it is programmed to ignore malformed data (ie. anything besides an upload of mew
code], it will intercept the first few bytes of data sent to the board after a conmection i= opened. If a sketch mnning on the
board receives one-time confisuration or other data when it first starts, make sure that the software with whdich
communicates waits a second after opening the connection and before sending this data.

The Megaojho confains a trace that can be oat to disable the anto-reset. The pads on either side of the trace can be
soldered together to re-enable it It's labeled "RESET-EN". Tou may also be able to disable the auto-resst by connecting a
110 ohm resistor from 5V to the reset ling; see this foram thread for details.

USE Owercurrent Protection

The Arduing Megaz550 has a resetiable polyfuse that protects your computer's USE parts from shorts and oversarment.
Althomgh most compaters provide their own imternal protection, the fuse provides an exira layer of protection. If more
than 500 mA is applied to the TTSE port, the fuse will awtomatically break the connection mntil the short or overload is
remioved.

Physical Characteristics and Shield Compatibility

The marimom length and width of the Megassbo PCE are 4 and 2 1 inches respectively, with the T7SE connector and
power jack extending beyond the former dimenzion. Three screw holes allow the board to be attached to a surface or case.
HWote that the distance between dipital pins 7 and 8 is 160 mil {2.167), not an even multiple of the 100 mil spacing of the
other pins.

The Megaojho is designed to be compatible with most shields designed for the Uno, Dhecimila or Cmemilanove. Digital
pins o to 13 (and the adjacent ARFF and GND pins), analog inputs o to 5, the power header, and 1CSP header are all in
equivalent locations. Farther the main TART (serial port) is located on the same pins (o and 1], a5 are external intermapts
o and 1 (pins 2 and 3 respectively). SPI is available throuph the ICSP header on both the Megaz560 and Doemilanove |
Dhecimila Please note that I*C is not located on the same pins on the Mega (20 and 21} as the Duemilanove / Diecimila

{analog inputs 4 and ).



Optocoupler

Optocoupler, Phototransistor Output, with Base Connection
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DESCRIPTION

Each optocoupler consisie of gallium areenide infrared LED
and a silicon MPM phofotransistor.

AGENCY APPROVALS

» Underasiters laboretory file no. E52744

= B5I: EM 600652002, EN G08s0:2000

= FIMELC; EM 60065, EM 800335, EN 60950 cerificate no. 25156

FEATURES

= lsolation test voltage 5000 Vi @
= Interfaces with commaon kogic families —

= Inpui-output coupling capecitance < 0.5 pF
= Industry standard dusl-in-line 6 pin package

« Compliant to RoHS directive 2002/9SEC andin - AO Hﬁ
accordance to WEEE 2002/06/EC FraEA

APPLICATIONS

* A mains datection

= Reed relay driving

= Switch mode power supply feedback

= Telephone ring detection

= Logic ground isolation

* Logic coupling with high frequency noiss rejection

ORDER INFORMATION

PART REMARKS

dM35 CTH = 100 %, DIP-6&

AN 36 CTH = 100 %, DIP-&

4AMa7F CTA = 100 %, DIP-&

ABSOLUTE MAXIMUM RATINGS 1)

PARAMETER | TEST CONDITION SYMBOL WALUE UNIT

INFUT

Revarse voltage Va & W

Forward cument Ir 50 mA

Surge curmant =10 )= =N i A

Power dissipation P 70 i

OUTPUT

Collector amitier braakdown voitaga Yeeo 70 v

Ermitter base Dreakoown voitage Y=o 7 v
C 50 mA

Callector cument t<ims o 100 mé&

Power dissipation P 70 i

COUPLER

Ispiation test voltage Vim0 5000 Vs

Creapage =7 ITim

Claarance =7 ITET

Ispiation thickness batwaen emitter = 0.4 —

angd gatector
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ABSOLUTE MAXIMUM RATINGS 1)

FARAMETER | TEST GONDITION | svmeoL VALUE UNIT
COUPLER
Comparative tracking Index DiN IEC 112/VDE 02303, part 1 175

Vig =500V, Tarp = 25 °C P 10 o
fEalalion resistance Wi = BOOV, Tamp= 100°C R T o
Storage temperature Tag - 5610 + 160 "G
Dperating temparaturs Tart -SE o+ 10 "C
Junction temperature Tj 100 L

ma 10 5 dip Solderng

Soldaring temperature & aistance to seating plane T 260 G

=1.5mm

Hotes

" Tamy = 25 °C, unikess otherwise specified.
Siresses In excess of Me absolute mexdmism '.El1ll'lg5 C:an CALSE permanet Jamape to the device. Functonal operation of the devics |8 mot
Implied af these or amy other conditlons In excess of fhaose given In the operational sections of this document. Exposure to absolute
maxmum ratn_us- Tor extended periods of e ime can !.EI'.-'E!’SJE’-}'ET‘-EC'. rHla.I:llng.'.

¥ Retar to wave profie for spidesing condditions for through hole devicas [DIP).

ELECTRICAL CHARACTERISTICS [

PARAMETER |  TesTconDmon | PaRT | symBoL [ min TYP. Max. | uwim
INPUT
Junction capecitance VR = OV, =1 MHZ c 50 pF
Forwerd votage P Ir = 10 mA Ve 13 15 v
IF = 10 MA,_ Tame =- 65 C Ve ] E] 17 v
Reversa curent # VR=8V a 01 10 A
Capaciiance V=0V, T=1 MHZ T F pF
OUTPUT
4Na5 Bizeg an v
'f;;i:;cﬁ' BrItier breska o lc=1mA AN | BVceo a0 v
Anar BizeD an v
E;';I‘IE;E;LE:EIEC'D' DA OOATI Ig = 100 pA Bco b v
OUTPUT
45 70 O
E;:gcﬂf_hm DreaknonT I = 100 4, Ig =1 PA ANAG 70 v
anar 70 W
- 4nas5 B 50 nA
oz =10 -0 YT B 50 nA
, g = 10V, k=0 aNa7 B a0 na
Coillector emitter |eakage curmant e 0 m
i e 436 500 uA
anar 500 )
Collector emitier capaciiance Vee= 0O ] oF
COUPLER
Resistance, Input output & Vi = OOV R 0 0
Capachtanca, Input output =1 MHz Cio 0. pF

Motasz

"] Tamb = 25 "C, uniass othenwise speciied.
Minimum end maximum values are testing requirements. Typ

evaluation. Typical values are for Information only and are not part of the testing requiremants.

H Indicates JEDEC registered value.

lcal values are characteristics of the device and are e result of enginsering
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CURRENT TRANSFER RATIO

PARAMETER TEST COMNDITION PART SYMBOL MIN TYP. MAX UNIT
4N3E CTRar 100 %
Ve =10V, Ip = 10mA, AN3E CTRoc 100 %
ANAT CTRoc 100 *a
DC current transter rafio [
' AN3E CTRo: a0 ) %
Vi =10V, [ = 10 mA, -
Ta--55°Cio+i00°c | M6 | CTRoc 20 £ s
4NaT CTRpe 40 50 %
Note
1 Indlcates JEDEC ragistanad valles.
SWITCHING CHARACTERISTICS
PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAIL UNIT
Switzhing time [i] Voo = 10V, Ig = 2 m&, Ay = 100 0 1on, Lo 10 1]
Mote
1) Inglcates JEDEC registanad valles.
TYPICAL CHARACTERISTICS
Tame = 25 “C, unless otherwiss specied
14 15 .
[ ey e romA T !
. 43 _ LV =10V, [, =10 , =250
= r T-"fj_:'.’-,.-r-"" i [ CTR g Vo -8 W | /
E\. 12 — /!/"' % 1o i
E- T -_r'_'_.___...-""' w" =T ] [ T a
= ..,’/ = | T,=80"C
- r -4
B 10 E [
- — Z o=
L oo . | b
- 1 T =gs°C 5 f | HETFHSAT)
o = i | HCTH
l:_- 11 111 11 111 11 1 1111 u|:|- I NI [ TET] A1 1111
01 1 10 100 01 1 10 100
MrE 0 I, - Fomwand Currant (maA) WS 08 |- LED Cument jma)
Fig. 1 - Forward Voitage ve. Forward Cumant Fig. 3 - Normallzed Mon-Saturated and Saturated CTH ve.
LED Current
15 15 '
N-urrmlz:n-d o _ | Mormalizad 1o I
= Vo=tV L=10mA T, -25" x LV =10V, |, = 10mA, T, =25°C
R 5 el )/
-§ 1.0 | -E 1.0
_E T,. - 25 -E : T.. - 70 T
= L
z z2
& 0.5 & osf
= | HCTR{SAT) 9o HCTRSAT)
T [ NCTR
—¢—| HCTR [
0.0 oL W ERTT
o 1 10 100 o1 i 10 100
f— I, - LED Current (ma) . I, - LED Current (ma)]
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1.5 - 1.5
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o5 05 71z
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o 1 10 100 0.1 1 10 100
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FAg. 5 - Nomalzed Non-Saturated and Saturatad CTH va. Fig & - Normalized CTHq ve. LED Current and Temperaiure
LED Cusrent
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30 40 =0 ED o 1 10 100
— - LED Currant [m) s I, - LED Curran [ma)
Aqg. & - Collecior Emitter Curment va. Fig. 8 - Nommallzed Photocument va. I and Tempsarahine

Temperatune and LED CusTent

1w
T b
=4 r
g o f e 4
£ 1k g
b 3 f/v“ =10V z
E 10 ] ..r"f i"
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.I:I:: ' ' ' } } ' 04 L1 11l L1111l L
20 o =0 40 e B0 DO K 10 100 1000
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Fig. 7 - Collector Emitter Leakage Cumant vs. Temperaturs Fig. 10 - Nomalized Non-Zaturaiad hee ve.

Basa Curent and Temperature
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m 1LE T
= I Mormalzed to: .
o [ V=10V, | =20k Voo =5V
£ [po®T T,-25C
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o
- 1Y)
1] s |
E 0.5
z Iy = 10 mak i
]
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5 1 10 100 1000
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Fig. 11 - Normailzed Nyg va. Base Cument and Tempenature FAD. 14 - Switching Schematic
1000 T 25
w E L= t0mA T, =25t =
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E— | -
2 ol / 2.0 g
5 F \ L =
g [ 3
E‘ = 15 5‘
10k -
= I &
i E _z'
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o1 1 10 100
wnzs 1z A - Collechor Load Reskstor (efl)

Flg. 12 - Propagation Delay vs. Gollector Load Reslstor

Fto 1tz

Fig. 12 - Switching Timing
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Relay

4-Channel 5V Relay Module

Description
Overview

This is a 5V 4-Channels Relay module, It can be controlled directly by a wide range of microcontrollers
such as Arduino, AVR, PIC, ARM and MSP430.

4 relays are included in this module, with “NC" ports means “Normally connected to COM” and “NO”
ports means “Normally open to COM”. This module also equipped with 4 LEDS to show the status of
relays.

Features

®* 4 mechanical relays with status indicator LED
* Both “NC" and “NO" ports for each relay

Specification

* Module Type: Control
*  Weight: 70.00g

®* Board Size: 8x4.8 x2cm

*  Aersion: 1
* (Operation Level: Digital 5
*  Power Supply: External 5V
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PLC Omron tipe CP1L

OmRrRON

CPIL

CPU Units and Expansion Units

When it comes to controllers for compact machines,
Omron's new CP1L series offers the compactness of
a micro-PLC with the capability of a modular PLC.
But this new and exciting range is not only compact, it
is scaleable, has a faster processing speed than other
controflers and is in a class of its own when it comes
to price/performance. Naturally, it is compatible with
all other devices in the Omron PLC line up.
* 4 high-speed encoder inputs and 2 high-speed
pulse outputs
CPUs with AC or DC supply and 14, 20, 30 or
40 VO built-in
Instruction set compatible with CP1H-, CJ1-,
and CS1 senies PLC
Optional RS232C and RS-422A/485 senal ports
USB programming port
* Scaleable with a wide range of VO units

(maxamum up to 160 VO points)
* Motion functionality
One and the same software as other Omron

controflers

CPU Unit Specification

I- Type|AC power supply modeis DC power supply models

Bem Model{CPIL- ©  -A -0

Power supply 100 1o 240 VAC 5060 Hz

O vola; 23 1o 204 VAC | 4% 20.4 VOO

Power consumption 50 VA max. (CP1L-MMOM300DR-A) (See next page ) 20 W max. (CPIL-M40M30 | ~D) {See next page.)
30 VA max_ {CP1L-L20114DR-A} 13 W max. {CPILL201L14 | D)

ncush current (See note.) 100 to 120 VAC rputs: 30 A max. {Jor cold start at room lemperatore )
20 A max. (Tor cold start at room temperature) 20 ms max
& ms max
200 to 240 VAC nputs:
40 A max. (for cold siart af room temperature), 8 ms max

[Extemal power sieply 300 mA af 24 VDC {CP1L-M30A840) None
200 mA af 24 VDC {CPIL-L1420)

sulation resistance 20 M{2 min. {at 300 VDC) between the exiemnal AC lemminais and [No nsulation between primary and secondary for DC power
GR lormirais Spply

Dielectnc strength 2.300 VAL af D0/00 M2 107 1 min Detween Se exemal AC and  [NC msuision between prmary and secondary for DC power
GA ferminals, leakage cument 3 mA max spply

Noise | Conforms 10 IEC 61000-4-4. 2KV 'E"’ spply Ine)

Vibration resistance Corforms 10 JIS CO040. 10 10 57 Hz, 0.073-mm ampiltude, 37 to 120 Hz, acosteration: 9.8 mUs” In X, ¥, and Z drections for
S0 mirufies each. Sweep time: 8 minutes x 10 sweeps = total time of 80 minules)

Shook resistance Corfoms %0 JIS COO31. 147 mys® three Smes each in XC Y, and Z drections

Ambiertt oporaiing OtoosC

Ambient hurmiaty 107% 30 50% (with no condensation)

Ambient operating No comosive gas

ecwironment

Ambient siocage temperature -20 ©© 73°C {Exchxding battery.)

Fower holdng time 10 ms min |2 ms min

Note: The above values are for a ooid start at room lemperadure for an AC power supply, and for a cokd start lor a DC power supply

* A thecmisior (with low-lemperature current suppression characieristics) is used in the innash current control ciroultry for the AC power supply. The tharmisior
Wil not be suficlently cooled € the amblent Semperature is high or If a hot start Is performed when Bhe power supply has been OFF for only a short ime. In
those cases e Infush curment values may be higher (as much 25 two tmes higher) than those shown above. Almays allow for 1his when selecting fuses and
breakers for external cirodts

* A capacior charge-type delay droutt s used In e innush current control ciroutry for the DC power supply. The capaciior will not be chasged If a hot start Is
performed when he power supply has been OFF for only 2 short time, 50 In hose cases fe irush current vakses may be higher (as much as two Smes
higher) than those shown above
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CPU Units

Typ= [CPIL-M&0 (80 points) [CFIL-M38 {30 painks) [CFIL-L30 [20 poinis] [CFIL-L14 [18 poaniz)
h:m [ e [cPiLmee - | |
(C-onbrod method Stored program method
WO control method (Cyclo scan with Immedale reeshing
Program Rnguage Ladder dagram

Funcilon bdocis Mlaimum number of funclion block deinBons: 128 Maximam numbssr of instanoes: 250

guages usable in lunciion biock definiSons: Ladder dagrams. sinuciuned e (BT

1 fo 7 steps par instruction

Insiruction kengin

Instructions

rotion oodes: 3 digls|

Instruction execution Bme

ctiores: 0.53 ps min. Epecial nsrucions: 4.1 ps min

Commaon processing Bme
Frogram capacity

areas (CHC 1.00 B CHO 14 CK3 1.00 to CH 1.05

|5 skeps

Humber of lasis. 285 (32 cycho [asks and 250 niemapt [asks
‘Boheduled 1 {inierrupd fask No. 2, Tked)
Interrupt tasios
ITELH & jinterrupd fask No. 180 i 143, Toed) & finterrupd lask Mo, 140 o 143
lniterrupk Rxed)
e TIETUP! 1asks Can &5 DE Speaned and Execled o7 NG Speed COUNIer FRerTUpE and eaeosed

Maximaum subrowtine nmber [255

mAum |Ump nu 256
[3¥] Inipud blts 24-CIO000 W CHr0ffand |[1ECO0M0RCIO0T] and |12 CO 000 o S O.11 B T30 0.00 o CIO 007

[Gput BN o R TR0 10 LI 00T |1 G Too 0 10 CI0 Touny | e TR oA 1o ey 1o

CID 104 .00 o CIO 104.07 | and CIO 00 o CI0 901 .03

O a0 10000 o CHG 106003

1:1 Link Area 024 bits (04 wonds ). CHD 3000.00 fo CIO 3083, 15 [C10 300090 CI0 3063)
al T390 GRS (B0 moms]: L0 30000 1o G0 STE0.10 (10 10010 Ch 318
Link Area
'Work bits WOODL0D fo W1 113 (WD o W1
(T30 380000 Io T 814313 {CI0 3800 o CIO 5143
TR Area

o H3 1.15 {HD o H31 1

ﬁmulngmu

Fisac-orly (WWrne-peoniRad)” ¢ 108 DEs (S48 woedsy” A0UDD B0 ASET T3 [AD To AT
R ie- 8192 bits (312 words): A448.00 o ASS5.13 (A448 10 AS3S

20 bits: TO io TA093

20 s L) o 4050

[10 Kwormds: O to 08559, DE2000

i D33TE7

index Regisier Arsa
Task Flag Area

22 Alags (=2 bis) TROOO bo TR0

Trace Mem

4000 woms (300 samples for e irace maximum of 31 bifs and & words

T Special Miemory Cassele [Cr v EUOM) Can be moried. Foke: ¢

Fi B Lsed 1of program Dackups and adcrcooling

Supporied. Acouracy (maonihly deviation
min io +2.0 min jambient femperature

in o -0.% min jambient femperature: 53

C}, 2.8 mim o 4+ 1.5 min jambient iemperators: 0°C

o Aash Mamory a5 Infal wakoes
Battery hackup: The Holdng Asea. DA Area, and counter vaksss |

One Dl periphoral por (LSS 1.1): FOf DONMecing SUppon Solfeans onk.

A maximum of bwo Serial Commanicalions. Dption Ecards A maxmum of one Esvial Communicabions Option Board
ican ba mounied can be mounied

FLa=h memary. LJSeT programs, Rarameets (SUCh as T LG BEIUp], commen] o, and e enhie DW Ar62 can b saved

ags, PV ane backed up by a basery

Batiery service He = years ai 23°C, [Use e replacement Batiery within fwo years of manukclure

Bulli-in Input 24 inpufs, 18 outputs) |30 {18 inputs, 1.2 cufputs) 20 {12 Inputs, B outpuis) |14 {8 inputs, B ouipats
Humbsr of connectable CP-series Expansion Unk and Expansion ¥O Units: 3 max CP-series Expansion Unis and Expansion IO Unks: 1 max
[Expamsion Units and

[Expansion 'O Units

0 (40 bullt In 3 40 par 0 bult In & 40 per B0 {20 buil In 4 40 par

Wax. number of U0 points. [
Exparesion (KO} UnE = 3 Linis) Exparesion (K0} LUnk = 3 Uinks Exparesion (0} Unk = 1 Lini)

54 {14 Bull In 4 40 par
Exparesicn (10} Unk = 1 Unk)

Interrupt Inpuks. & inpuis [Resporse time: 0.3 ms

4 Inpuis
[Aesponse Sme: 03 ms)

TRIErrUpE INPUES COUNTET MOGe| 5 INUE |TEsporse Tequency. § KHE maK. 107 2l INerTupl Fpuis], 16 Dis

Uip oo down couniers

TTnpUE (TEspose Tequerey
5 kH . for all inkermapt
nputs), 18 bits

Uip o down counders

‘Quick-Tesponse Inputs & peoints, {in. inpul puise widitc 30 ps max

4 poinis [Min. input pulse width
550 s man

‘Boheduled Inberrupds 1

[High-speed counbers

= fs, Linsar mode o Fing mode
riemrupis: Tanget value comparison of range oomparnson

C imput} 4 inputs: Differential phases (&), 30 kHz or Single-phase [pulse plus dineclion, upidown

|Pulle oulpuis | Puise oulpsts | Trapezcidal or S-ourve acoekeralion and ceceieration (DuTy raen: 50

e
(e 2 catpuis, 1 Hz o 100 kHz [CCHWITW or puise plus direction)

transistar = = SR
PWM outputs | DUty ralio 0.0 to 100.07% [speciied In ncrements. of 0.17% o7 1
it _r) 2 cetputs. 0.1 40 G333 Hz or 1 & 32,800 Hz [Accuracy: <% at 1 kHz)

Analog control 1 {Eeling rangec 0 o 25%)

[External analog input 1 inpui {Resclution: 17238, Inpul range: O to 30 V). Mo isclaied
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Input Terminal Block Arrangement (Top Block)

CPL-M40

CPL-M30

AL Fowsr S

Built-in Input Area

CPU Units
Numbser [input terminal Inpu opsration High-spesd counder operation ‘Drigin search
of Inpuis|block — _
Word [ Hormal Inpads  Jinberrupd | % | Cuick-response inputs atican s24in ‘Drigin searches
= i d Dﬁl‘; e e led for
» Phinse-Z signal reseq outpuls 0 and 1
Elngle-phase Two-phase [@fereniial
L!Fgr:mentp.llu phase 14, u:p'\du'lnnr
put) puise plus direction)
14 Joioo EX Momal inpat 0 [ High-speed counter|High-speed counier 0
0 {rcrement) (prass-A, ncrement, or
oot Input
o Homal inpat 1 J— High-spesd counfer | High-speed counler 0
1 {rcrement) (prase-E, decrement, or
oot Input
o2 Momal inpat 2 |- High-speed counter|High-speed counler 1 | Pulse ougpat 0: Origin
2 {rocrement) (prase-A, ncrement, or (peoimity nput sigral
oot Input Eew nole 1)
=] homal inpat 3 High-speed counter| speed counier 1 |Pulse oufput 0 Owigin
3 {rcrement) (prase-E, decrement, o [peoximity input sigral
oot Input Eew nole 1.)
E omal npat 4 Jiniemapt inpat 0 ponss inpat O | Countier 0, phase- [High-speed counler 0
Ziresed Input [prase-Ziresel)
] Momal npat 3 Jiniemapt Inpafl 1 [Quick-responss inpat 1 | Counlter 1, phase- [High-speed counier 1
Dresed input [prase-Ziresel)
Momal npat & Jiniemapt inpat 2 [Quick-responss input 2 | Counlier 2, phase- Fulse outpat 00 Origin
Dresed input npul sigral
o7 Momal npat 7 [iniemapt inpat 3 [Quick-responsss inpat 3 | Counfier 3, phase- Pulse outpat 1: Origin
Zresed input npul sigrsal
EJ E homal input Iniemapt input 4 onse Input 4 |—
] Homal Inp Iniemapt inpat 5 sponss Inpu 5
10 hormal input = = Pulse outpat 0: Origin
promimity input sigral
Eew nole 2)
i1 Momal inpat 11 |— — Pulse oufput 1: Origin
promimity input sigral
Eew nole 2)
30 CIC 1 Momal input 12 =
Momal inpat 13 §— =
o2 homal inpat 14 §— =
03 Nomal inpat 15 §— =
E] hormal inpat 168 =
] Momal inpat 17 =
0 E homal input 18 =
o7 Nomal inpat 15 §— =
] omal inpat 20§ =
(3] Mormal inp E =
0 hormal inpu =
11 Hormal

Mode 1. The origin peoximity inpul sign

2. The origin proxmity inpul sigrais for CPU Unis with 20 points are bits 10 and 11 of Ci0 0
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Output Terminal Block Arrangement (Botbom Block)
CPIL-M40 CPiL-L20

Built-in Output Area
CPU Units
Humber JOulpet Terminal  [Wnen the vThenuEne Instuchon TWhen the arigin search funcikon 1s JWhen the FWE
af Block instructions to  [{BPED, ACC, PLB2, or ORG) Is exscarted set b be ussd In the PLC Setup,  [Instruction is executed
autputs thee right are neot and an origin searcs 1S executisd
ed by the ORB Instnuction
Word  [En Wormal oEiput | Fixed duty ralic pulse outpat VarTabie Suty rabs pulee
O !
CWICCW Fulse plus direction . |When the origin search Tunclion [FWM output
is used
14 |CiT 100 |00 Nomal oulput 0 s output O | Pulse oulpul 0 {pulse
E Wormal cutpul 1 5o outpul 0 [CCW) [Pulse cutpud O jdieection) [-— IF’.-'.IM outpt [
= Homal cutpul 2
] Homal output 3 [ Pulse caaipu 1 {dirsction) |-— PN outpeat 1
] Nomal oulpul 4 |- Cinigin search 0 {Ermor couries resel [—
caapul
=] Homal outpul 5 |- \Origin search 1 {Error courles resel [—
castput
ET E Hommal oulpul &
oF Momal oulput 7
30 CIo 104 |00 Hormal oulpui &
of Homal oulpul 3
Momal output 1
Wormal output 11
40 Hormal output 12
Hormal output 13
Momal output 14
oF Momal output 13

Input Specifications

ITEM Ppﬂll'lt.ﬂunl
High-speed counter Inpals inderrupt Inpauts and quick-response THcrmal inputs
{phases A and B uts
CPL {CH0 0.00 fo G 003 T30 034 bo CIO 0.09 G0 010, GO 011 amvd
G0 1.00 't O30 1.1

Input voltage

Applicable sensors

Inpust Impedance 4.7 kid

Input curment 5 mA typica
DM voltage 17.0 WDIC min 4.4 VDT mins
OFF wollageicurrent 1 & ma. at 5.0 VDG

ON delay I |50 p= max |1 ms max
OFF delay B |50 p= max 1 ms max

Circui configuration




117

OomRroN

Dimensions

(Unit: mem)
CP1L CPU Units with 40 VO Points
| 120 p—85
I 140 A | —y l_n
T =3 ' = el 31 o
< > [——_]
M op—8 e
= 673 g max
110 100 3¢ onoeoe || sesene
2a0033 || 550000
o
]
i S— -~ o -
——— E Four, 45da.
CP1L CPU Units with 30 VO Points
I 130 83
120 - | 8
T % -
—_—————— >
i Weight:
£10 g max
110 100 50 c0aaass || sacase
3asaaa || 336333
- B
—_—_——
S— = =
= Four. 45da
CP1L CPU Units with 14 or 20 VO Points
Weight:
380 g max
110 1
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Expansion Units and Expansion VO Units
CP1W-20ED
CPiW-16ER
CP{W-AD041/CP{W-DAD41/CP1W-DAD21
CPiW-MAD1{/CPiW-TS 1!

110100 50 E

i

d o

R

CPiW-8E !
CP1W-SRT21

[CP1W-40EDT/40EDT!

[CP1W-1CER

CP1W-SER/-BET/-SET?

—
CPIW-20EDRY-Z0EDT-20EDTY

———
Anasog Units CP1W-ADOA1/-ORD41-DAGR! ]
CPIVI-WADT1 | B
emperature [CP1W-TS001-T5002-TS101 230 g
Sensor Units -TS102
CompoBuna CPiW-GRTZ! Z00g
VO Link Unit
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Ordering Informati

CPU Units

International Standards

The standarcs indicated in the “Standards™ column are those cusrent for UL, CSA, cULus, NK, and Lioyd standards and EC Directves as
of the end of April 2007. The standards are abbreviated as folows: U: UL, U1: UL (Class | Division 2 Products for Hazardous Locations), C: CSA,

UC: cULus, UCY: cULus (Class | Division 2 Products for Hazardous Locations), CU: cUL, N: NK, L: Lioyd, and CE: EC Directives

Ask your OMAON representative for the conditions under which the standards were met

CP1L CPU Units

CPU UnRl |Spe=m TWocer [6tancares
Power Output method | nputs. Outputs
L power elay ] 2 10 CEICWItON A UCT, N, L,
supply CE
DC power CP1L-M400R-D
supply Yransisior cuipul T -
(sinking)
Transistor cutput CPIL-M4COT1-D
(sourcing)
(R power  [Retay CUIpE ™ -3 CPIL O A
suppy
DC power CP1L-M300R-D
supply Yransisior cu'pu‘ CPIL-M3OT-D
(sinking)
Transistor cutput CP1L-M300T1-D
(sourcing)
CPIL-L CPU Units weth 20 Points ~ _ |ACpower [Retay outpt 12 1B CPIL-LZ007A
= supply
l“""’_l' o CPIL-L200RD
E C power CP1L-L200
} n‘ suppty Tramsistor culput CPIL12007-0
% vy ‘ (sinking)
Transistor output CP1L-L200T-D
lscurcn?.
TPIL-L CPU Units wath 18 Poinis = C power ¥ T3 1] [ CRIL-L140R-A
# . supply
"{ ! ” DC power CPIL-L14DA-D
' supgly [Yransisior cutpar | EEILLInT D
-'uu..“ (sinking)
Transistor cutput CP1L-L14DT1-D
(sourcing)
Options for CPU Units
[Mame Toce! Stancarcs]
RE8-232C Board Faor CPU Unit option port. CP1W-C¥01 UCT, N, L
For CPU Ut oplion port CPIwW-C11 LE
Memory Cassete Can be used for backing up programs o auto-booting CP1W-MEOSM
Programming Devices
Tocer [Etancarcs]
CX-One Fllmarlloﬂ‘l’od CX-One 15 a package that niegrales the Support Software for |1 Scense CXONE-ALD1C-EVZ -
Package Ver. 2. OMRON PLCs and components. CX-One nans on he lolowing CXONE-ALO1D-EVZ
o8 T voerses CRONE-ALDSC-EVE
OS:Windows SESE, Me, NT 4.0 {Service Pack ta), 2000 (Service CXONE-ALOZD-EVZ
Pack 3 or higher), or XP 70 icerzes CYONE-AL10C-EV2
"CX-Thesmo runs only an Windows 2000 (Servce Pack 3 or CXONE-AL{0D-E
highar) or XP —_—
30 icerzes C X0
CX-One Ver. 2.0 includes CX-Programmer Ver. 7 ML €V
For detalis, refer fo the CX-One cataiog {Cat. No. R134)
"The software &5 provided on CDs Sor the CXONE-AL | C- EV2
and on DVD for the CXONE-AL © D~ EV2
"Siie licenses are avalable for users Who must run the CX-One
on many computers. Ask your OMRON represantative for detals
e
USE Progr q cable A-hype male 1o B-hype male (Lengthc 1.8 m) CP1W-CN221 =
Pri Device Conmects DOS competers, For ard-stalic -
o for E conrecies
Option Board Connects DOS compaters, O-Sub S-pin (Length: 2.0 m)
Comnects DOE computers, D-Sub S-pin (Lengtn: 3.0 m)
USB-Serfal Conversion US8-RS-232C Conversion Cable (Length: 0.5 m) and PC driver (on a CO-ROM disc) are JCS1W-CF31
ncuded
note) Compiies wih USE Specification 1.1
On personal compuler side: USE (A plug connector, male)
On PLC side: RS-232C (D-sub 5-pin, make)
Driver: Supporied by Windows 58, Me. 2000, and XP

Note: 1. Cannot be used with a peripheral USB port
2. CP1L PLCs are supporied by CX-Programmer version 7.1 of higher.
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Expansion Units
Fm _ i_ tp nputs [Outputs [Stancares
E:::nlmvo Relxy 24 16 N, L, CE
U
Transisior (sinkng)
Transisior cutput (sourcing)
| G 2 1B U.C.L, CE
Transistor (sinking) U,C, N, L,¢
Trarsisior output {sourcng) CFYW-20EDT1
I'H_e 7 L] rTn e [
I_— 8 CFTW-8ED U, C. N, L CE
N
Rely ﬁ CFTW-8ER
—
Transisior (sinkng) = 8 CPIW-BET
Yraraision OUIPLE [sourong CETWBET]
Analog Input Unat Anaiog (resafution: 1/6000) 4 CPIW-ADO4! uct, CE
Anal Anaiog {resciution: 1/0000) g CFIW-DADSY UCt, CE
O Unit
2 CFIW-DAO2Y uct, CE
Analog 'O Anaiog (resofution: 1/6000) 2 1 CPIW-MADTY U,C,N,CE
unit
—
CompoBums g 18 CoTW-SRT21 U.C.N, L, CE
o Unit VO Ink nput tits)  §{LO link nput bits)
Temperature 2 thermocouple Inputs CPIW-TS001 U,C,N,L,CE
Unit & thermocouple Inpots CFIW-TS002
2 platinum resistance thermomeser inputs CPIW-TS101
* |4 platinum resistance thermomener inputs C -TS102

Optional Products, Maintenance Products and DIN Track Accessories

Name

Battery Bet

Ispecmumxu
Fo L CPU Unils

(Use bameries within o years of mansfacture |

CE

DIN Track

Lengi: 0.3 m; Height: 7.3 mim

Lengih: 1 m: Height: 7.3 mm

Lengix 1 m; Height 10 mm

Imme

There are 2
stangard ac

oppers provided wih CPU Units ang 'O interface Units as
3500es 10 secure he Units on the DIN Track

FFP-M
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Motor DC

Linear motion unit | Other motion unit
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Power Supply Unit

INSTRUMENTS

PS-3005 Programable

DC Power Supply
(0-30V, 0-5A)

Part of the PS-3000 Series

User Manual
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Wavecom Instruments PS-3000 series DC Power Supply User Manual

SPECIFICATION

Note: The specifications below are valid under test temperature of
25°C+5°C and after power supply warm-up for at least 20

minutes.

Model PS-3005D/P
Voltage Range 0-30V
Current Range (0-5A

Voltage < 0.01%+2mV

Current < 0.1%+10mA

| Line Regulation

Voltage < 0.01%+3mV

e < 0.1%+3mA

Setup Resolution

Voltage 10mV
Current TmA

( 25°C+-5'C )
Voltage < 0.5%+20mV
Current < 0.5%-10mA

Ripple(20Hz-20MHz]
Voltage <2mV rms
c“%ﬁg: <3ImA rms
emp. :

Voltage <100ppm+ 10mV
Current <100ppm+ SmA

|Read Back Accuracy

123
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Wavecom Instruments P5-3000 series DC Power Supply User Manual
- -

Voltage | OmV
Currant ImA
Read Back Temp. Cosfficient
Voltage =100ppm-+10mi
Current = 1 Dpp e+ SmA




