\ATaeR e a iR
Automatic Pharmacy Dispensing Systems

¢ oo
550U Wieilal
Wannarut Pengnim

e numalnmn
Visaruth Jiramahapoka

weRAnA wIgyte
- Harisak Hanchai

GaaninusiidusuvilamisinwinavdngastSysianssuaansiodio
awiviidanssudidnnseting
ANEAAINTIUAERT
antumalulaBnszanunananaummsainnseds
W.A.2560



A998 H1DA LU R

Automatic Pharmacy Dispensing Systems

Tae

23303 Wiy
g Isunlamn

NWFANA MITe

2191589NUIneE"

2.9UANT TUNINNTUY

U%ay,nunﬁwuéﬁlufhwﬁwaamsﬁnwfimwé’ngmﬂ“izg@ﬁmﬂisumam%ﬁmeﬁm
dnvdunidanssudiannsaiing
AMZAAINTTUANEAS
an1iumAlulagNTZRUNANIIAUNUITAIAN 52U

W.A.2560



Usuayrfiwus Ymsdner 2560

1A Fenssudlanvsaing
AR AINTINFNEANT
anfumaluladnszaaundidiaaumsaianssia
Fo4 \AT0aT S RluR
Automatic Pharmacy Dispensing Systems
HAAYI wenssugay Wely  siadszd 57011110
wegdagn Isumlaen  svaUsedsa 57011186
uenguAng vl saUseds 57011445

Ysgyyriinusiununisnsiedeulagenarsdiuinyiudn

B

(@.AUNNS YUNTINTYY)

P )
27197138NUsNWN



2v8lATIU \r30e10e18n iR

UnAnw ung 255ausad Wiely  sWadndnw 57011110
Wy Jagn Isumilaa  svatndny) 57011186
ug nudnd wgyde  svainAinen 57011445

Y3y ANITUEARTU TR

AR Jennssudiannsating

Un1sans 2560

21971589USn AU .UM YUNINNSTe
UnAaga

Ggnimisinensinvinavaanuuuiniessse $nludi et misenuagninud
wwduasndnslunisliinisudftae Inoedesivimiifiniouadnfverfiamnsadesenuldlae
SumdsaneeuininesdsiudeyaluSuasalilpsrouinsages viwthitaaugunsieuvesgunaal
#199 Geazuiadunaneteweneenlunueiavesen indesweisalutRasoslfonanleauosdus
finndeseneoninmnsrsdnuineiu Inefidues 2 § areindessmunudavieduasndosend s
wrsiusenluudnielal lumsmunussuuiins i lilasreulnsaians Tunisuszanana wagldityein
lunsdeanssevireialilaseetlnsiaeiifansnsdeseninmisansovensoonldiniy



Project title Automatic Pharmacy Dispensing Systems

Students Mr. Wannarut Pengnim Student ID 57011110
Mr. Visaruth  Jiramahapoka Student ID 57011186
Mr. Harisak ~ Hanchai Student ID 57011445
Degree Bachelor of Engineering
Program Electronics Engineering
Academic Year 2017
Project Advisor Professor Chinnapat Nantajivagonchai
ABSTRACT

This thesis is a development of the Automatic Pharmacy Dispensing Systems. This systems
are storing medicine boxes and dispensing the boxes with solencid coils. We use Arduino boards
as microcontroller connect each other by UART protocol. In our systems we have infrared sensor
to check on the boxes to make sure the solenoid push it away and another sensor to check on

our systems when the boxes have run out.
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using System;

using System.Collections.Generic;
using System.ComponentModel,
using System.Data;

using System.Drawing;

using System.Ling;

using System.Text;

using System.Threading.Tasks;
using System.Windows.Forms;
using System.Data.Sql;

using System.Data.SqlClient;
using System.lO.Ports;

namespace main
{
public partial class Form1: Form
{
string[] arrl = new string[6];
private SerialPort myport;
SqglConnection con = new SglConnection(@"Data
Source=(LocalDBN\MSSQLLocalDB;AttachDbFilename=CA\Users\me\Documents\dataaa.mdf;integr
ated Security=True;Connect Timeout=30");

public Form1()
{

InitializeComponent();
init();

private void Form1 Load(object sender, EventArgs e)
{
disp_data();
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private void button1_Click(object sender, EventArgs &)
{
con.Open();
SglCommand cmd = con.CreateCommand();
cmd.CommandType = CommandType.Text;
cmd.CommandText = "insert into [Table] values
("+textBox1.Text+","+textBox2.Text+","+textBox3.Text+","+dateTimePicker1. Text+","+comboBo

x1.Text+","+domainUpDown1. Text+")";
cmd.ExecuteNonQuery();
con.Close();
disp_data();
MessageBox.Show("Saved successfull");
if (comboBox1.Text == "A" && domainUpDownl.Text == "1")
{
(arr1[0]) = "A",

}
if (comboBox1.Text == "B" && domainUpDown1.Text == "1")
{
(arrl[1]) ="B"
}
if (comboBox1.Text == "C" && domainUpDown1.Text =="1")
{
@rri[2)) = "
}

if (comboBox1.Text ==."D" && domainUpDown1.Text =="1")
{

(arrl[3]) = "D";
}
if (comboBox1.Text == "E" &% domainUpDown1.Text == "1")
{

(arr1[d]) = "E"
}
if (comboBox1.Text == "F" && domainUpDown1.Text == "1")
{
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}

(arr1[5]) = "F";

public void disp_data()

{

con.Open();

SglCommand cmd = con.CreateCommand();
cmd.CommandType = CommandType.Text;
cmd.CommandText = "select * from [Table]";
cmd.ExecuteNonQuery();

DataTable dt = new DataTable();
SqglDataAdapter da = new SglDataAdapter(cmd);
da.Fill(dt);

dataGridViewl.DataSource = df;

con.Close();

private void button2 Click(object sender, EventArgs e)

{

con.Open();

SglCommand.ecmd = con.CreateCormmand();
cmd.CommandType = CommandType.Text;
cmd.CommandText = "delete from [Table]’;
cmd.ExecuteNonQuery();

con.Close();

disp_data();

MessageBox.Show("delete successfull®);

private void button3_Click(object sender, EventArgs e)

{

con.Open();
SglCommand cmd = con.CreateCommand();

cmd.CommandType = CommandType.Text;
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cmd.CommandText = "update [Table] set name="+textBox1.Text+" where
name="+textBox2. Text+"";

cmd.ExecuteNonQuery();

con.Close();

disp_data();

MessageBox.Show("update successfull");

private void buttond_Click(object sender, EventArgs e)

{
MessageBox.Show("OK!");

private void dateTimePickerl ValueChanged(object sender, EventArgs €)
{

private void comboBox1_SelectedindexChanged(object sender, EventArgs e)

{

private void domainUpDownl SelecteditemChanged(object sender, EventArgs e)

{

}
private void init()
{
try
{
myport = new SerialPort();
myport.BaudRate = 9600;
myport.PortName = "COM4",;

29



myport.Open();
}

catch (Exception)
{
MessageBox.Show("Error");
}
buttonl.Enabled = true;

private void labell_Click(object sender, EventArgs €)
{

private void label3 Click(object sender, EventArgs e)
{

private void textBox2 TextChanged(object sender, EventArgs e)
{

private void labeld Click(object sender, EventArgs €)
{

private void button5 Click(object sender, EventArgs €)
{

myport.WriteLine(arr1[0]);

myport.WriteLine(arr1[1]);

myport.WriteLine(arr1[2]);
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myport.WriteLine(arr1[3]);
myport.WriteLine(arr1[4));
myport.WriteLine(arr1[5]);

private void button6_Click(object sender, EventArgs e)

{
MessageBox.Show("Clear!");
(arr1[0]) = "0";
Erilll)="0"
(arr1[2]) = "0";
(arrl[3]) = "0
(arrifd]) = "0
(arr1[5]) = "0
}

private void buttond Click 1(object sender, EventArgs e)
{

private void editsurname_Click(object sender, EventArgs e)
{
con.Open();
SglCommand cmd = con.CreateCommand();
cmd.CommandType = CommandType.Text;
cmd.CommandText = "update [Table] set surname=" + textBox2.Text + " where
surname="" + textBox1.Text + "";
cmd.ExecuteNonQuery();
con.Close();
disp_data();

MessageBox.Show("update successfull”);
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private void buttond_Click 2(object sender, EventArgs e)
{

myport.WriteLine("G");

MessageBox.Show("reset!");
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TAANISHITUVDINNELRDS

#include<SoftwareSerial.h>

SoftwareSerial mySerial(10, 11);

charx = 0;

void setup(void)

{
Serial.begin(9600);
mySerial.begin(9600);

}

void loop ()

{
while (Serial.available() ==
x = Serial.read();

mySerial.write(x);

) {}
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TAan1sneuvosidan
#include<SoftwareSerial.h>
SoftwareSerial mySerial(10 ,11);
int TRAN1 = 4;

int LED1 = 5;

int LEDZ = 6;

int BUZ1 = 7;

int TRANZ = 22;

int LED3 = 24;

int LED4 = 26;

int BUZ2 = 28;

int TRAN3 = 30;

int LEDS = 32;

int LED6 = 34,

int BUZ3 = 36;

int TRAN4 = 38;

int LED7 = 40;

int LED8 = 42;

int BUZ4 = 44,

int TRANS = 31;

int LEDS = 33;

int LED10 = 35;

int BUZ5 = 3T,
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int TRANG6 = 39;
int LED11 = 41,
int LED12 = 453;

int BUZ6 = 45;

void setup (void)

{
pinMode(TRAN1,OUTPUT);
pinMode(LED1,0UTPUT);
pinMode(LED2,0UTPUT);
pinMode(BUZ1,0UTPUT);
pinMode(TRAN2,0UTPUT);
pinMode(LED3,0UTPUT);
pinMode(LED4,0UTPUT),
pinMode(BUZ2,0UTPUT);
pinMode(TRAN3,OUTPUT);
pinMode(LED5,0UTPUT),
pinMode(LED6,0UTPUT);
pinMode(BUZ3,0UTPUT);
pinMode(TRAN4,OUTPUT);
pinMode(LED7,0UTPUT);
pinMode(LED8,QUTPUT);

pinMode(BUZ4,0UTPUT);
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pinMode(TRANS,QUTPUT);
pinMode(LED9,OUTPUT);
pinMode(LED10,0UTPUT);
pinMode(BUZ5,0UTPUT);
pinMode(TRAN6,OUTPUT);
pinMode(LED11,0UTPUT);
pinMode(LED12,0UTPUT);
pinMode(BUZ6,0UTPUT);
Serial.begin(9600);
digitalWrite(TRAN1,LOW);
mySerial.begin(9600);

}

void loop(void)

{

iftmySerial.available() > 0)

{
char data = mySerial.read();
attachinterrupt(digitalPinTolnterrupt(2),blink1,CHANGE);
attachinterrupt(digitalPinTolnterrupt(3),blink2, CHANGE);
attachinterrupt(digitalPinTolnterrupt(18),blink3,CHANGE);
attachinterrupt(digitalPinTolnterrupt(19), blinkd,CHANGE);

attachinterrupt(digitalPinToInterrupt(20),blink5,CHANGE);
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attachinterrupt(digitalPinTolnterrupt(21),blink6,CHANGE);

//mySerial.print(data);
//mySerial.write(data);
//Serial.print(data);
switch(data)
{
case 'A' : if(digitalRead(A0) == LOW)
{
digitalWrite(TRAN1,HIGH),
digitalWrite(LED1,LOW);
digitalWrite(LED2,HIGH);break;
}
else if(digitalRead(AQ) == HIGH)
{
digitalWrite(BUZ1,HIGH);
delay(500);
digitalWrite(BUZ1,LOW);
digitalWrite(LED1,HIGH);break;
}
case 'B' : if(digitalRead(A1) == LOW)

{

digitalWrite(TRAN2,HIGH);
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digitalWrite(LED3,LOW);
digitalWrite(LED4,HIGH);break;

}

else if(digitalRead(Al) == HIGH)
{

digitalWrite(BUZ2,HIGH);
delay(500);
digitalWrite(BUZ2,LOW);
digitalWrite(LED3,HIGH);break;

¥

case 'C' : if(digitalRead(A2) == LOW)
{

digitalWrite(TRAN3,HIGH);
digitalWrite(LED5,LOW),
digitalWrite(LED6,HIGH);break;

}

else if(digitalRead(A2) == HIGH)
{

digitalWrite(BUZ3,HIGH),
delay(500);
digitalWrite(BUZ3,LOW);
digitalWrite(LED5,HIGH);break;

}
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case 'D': if(digitalRead(A3) == LOW)
{

digitalWrite(TRAN4,HIGH);
digitalWrite(LED7,LOW);
digitalWrite(LED8,HIGH);break;

}

else if(digitalRead(A3) == HIGH)
{

digitalWrite(BUZ4,HIGH);
delay(500);
digitalWrite(BUZ4,LOW);
digitalWrite(LED7 HIGH);break;

}

case 'E': if(digitalRead(Ad) == LOW)
{

digitalWrite(TRAN5,HIGH);
digitalWrite(LED9,LOW);
digitalWrite(LED10,HIGH);break;
}

else if(digitalRead(Ad) == HIGH)
{

digitalWrite(BUZ5,HIGH);

delay(500);
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digitalWrite(BUZ5,LOW);
digitalWrite(LED9,HIGH);break;
}

case 'F' : if(digitalRead(A5) == LOW)
{

digitalWrite(TRAN6,HIGH);
digitalWrite(LED11,LOW);
digitalWrite(LED12,HIGH);break;
}

else if(digitalRead(A5) == HIGH)
{

digitalWrite(BUZ6,HIGH);
delay(500);
digitalWrite(BUZ6,LOW);
digitalWrite(LED11,HIGH):break;
}

case 'G':
digitalWrite(TRAN1,LOW);
digitalWrite(LED1,LOW);
digitalWrite(LED2,LOW);
digitalWrite(BUZ1,LOW);
digitalWrite(TRAN2,LOW);

digitalWrite(LED3,LOW);
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digitalWrite(LED4,LOW);
digitalWrite(BUZ2,LOW);
digitalWrite(TRAN3,LOW);
digitalWrite(LED5,LOW);
digitalWrite(LED6,LOW);
digitalWrite(BUZ3,LOW);
digitalWrite(TRAN4,LOW);
digitalWrite(LED7,LOW);
digitalWrite(LED8,LOW);
digitalWrite(BUZ4,LOW),
digitalWrite(TRAN5,LOW);
digitalWrite(LED9,LOW);
digitalWrite(LED10,LOW);
digitalWrite(BUZ5,LOW);
digitalWrite(TRAN6,LOW);
digitalWrite(LED11,LOW);
digitalWrite(LED12,LOW);
digitalWrite(BUZ6,LOW);
break;

}

}

)

void blink1()
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{
digitalWrite(TRAN1,LOW);
digitalWrite(LED2,LOW);
}

void blink2()

{
digitalWrite(TRANZ,LOW);
digitalWrite(LED4,LOW);
}

void blink3()

{
digitalWrite(TRAN3,LOW);
digitalWrite(LED6,LOW);
}

void blink4()

{
digitalWrite(TRANA,LOW);
digitalWrite(LED8,LOW);
}

void blink5()

{
digitalWrite(TRANS,LOW);

digitalWrite(LED10,LOW);
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}

void blinké()

{
digitalWrite(TRANG,LOW);
digitalWrite(LED12,LOW);

}
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Overview

The Arduino Mega 2560 is a microcontroller board based on the ATmega2560 (datasheet).
It has 54 digital input/output pins (of which 14 can be used as PWM outputs), 16 analog
inputs, 4 UARTs (hardware serial ports), a 16 MHz crystal oscillator, a USB connection, a
power jack, an ICSP header, and a reset button. It contains everything needed to support
the microcontroller; simply connect it to a computer with a USB cable or power it with a AC-
to-DC adapter or battery to get started. The Mega is compatible with most shields designed
for the Arduino Duemilanove or Diecimila.

Schematic & Reference Design
EAGLE files: arduino-mega2560-reference-design.zip



Schematic: arduino-mega2560-schematic.pdf

Summary

[Microcontroller ATmega2560
Operating Voltage 5V

Input Voltage (recommended) 7-12V

Input Voltage (limits) 6-20V

Digital I/0O Pins

54 (of which 14 provide PWM output)

Analog Input Pins

16

DC Current per I/0 Pin

40 mA

DC Current for 3.3V Pin

50 mA

Flash Memory

256 KB of which 8 KB used by bootloader

SRAM 8 KB
EEPROM 4 KB
Clock Speed 16 MHz
Power

The Arduino Mega can be powered via the USB connection or with an external power supply.

The power source is selected automatically.

External (non-USB) power can come either from an AC-to-DC adapter (wall-wart) or
battery. The adapter can be connected by plugging a 2.1mm 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 6 to 20 volts. If supplied with less than
7V, however, the 5V pin may supply less than five volts and the board may be unstable.
If using more than 12V, the voltage regulator may overheat and damage the board. The

recommended range is 7 to 12 volts.

The Mega2560 differs from all preceding boards in that it does not use the FTDI USB-to-
serial driver chip. Instead, it features the Atmega8U2 programmed as a USB-to-serial

converter.




The power pins are as follows:

e VIN. The input voltage to the Arduino board when it's using an external power source
(as opposed to 5 volts from the USB connection or other regulated power source). You
can supply voltage through this pin, or, if supplying voltage via the power jack, access
it through this pin.

e 5V, The regulated power supply used to power the microcontroller and other
components on the board. This can come either from VIN via an on-board regulator,
or be supplied by USB or another regulated 5V supply.

e 3V3. A 3.3 volt supply generated by the on-board regulator. Maximum current draw is
50 mA.

e GND. Ground pins.

Memory

The ATmega2560 has 256 KB of flash memory for storing code (of which 8 KB is used for
the bootloader), 8 KB of SRAM and 4 KB 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 used as an input or output, using pinMode()

, digitalWrite(), and digitalRead() functions. They operate at 5 volts. Each pin can provide or
receive a maximum of 40 mA and has an internal pull-up resistor (disconnected by default)
of 20-50 kOhms. In addition, some pins have specialized functions:

e Serial: 0 (RX) and 1 (TX); Serial 1: 19 (RX) and 18 (TX); Serial 2: 17 (RX)
and 16 (TX); Serial 3: 15 (RX) and 14 (TX). Used to receive (RX) and transmit
(TX) TTL serial data. Pins 0 and 1 are also connected to the corresponding pins of the
ATmega8U2 USB-to-TTL Serial chip.

e External Interrupts: 2 (interrupt 0), 3 (interrupt 1), 18 (interrupt 5),

19 (interrupt 4), 20 (interrupt 3), and 21 (interrupt 2). These pins can be
configured to trigger an interrupt on a low value, a rising or falling edge, or a change
in value. See the attachInterrupt() function for details.

e PWM: 0 to 13. Provide 8-bit PWM output with the analogWrite() function.

e SPI: 50 (MISO), 51 (MOSI), 52 (SCK), 53 (SS). These pins support SPI
communication using the SPI library. The SPI pins are also broken out on the ICSP
header, which is physically compatible with the Uno, Duemilanove and Diecimila.

e LED: 13. There is a built-in LED connected to digital pin 13. When the pin is HIGH
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value, the LED is on, when the pin is LOW, it's off.

e I2C: 20 (SDA) and 21 (SCL). Support I2C (TWI) communication using the Wire
library (documentation on the Wiring website). Note that these pins are not in the
same location as the 12C pins on the Duemilanove or Diecimila.

The Mega2560 has 16 analog inputs, each of which provide 10 bits of resolution (i.e. 1024
different values). By default they measure from ground to 5 volts, though is it possible to
change the upper end of their range using the AREF pin and analogReference() function.

There are a couple of other pins on the board:

e AREF. Reference voltage for the analog inputs. Used with analogReference().
e Reset. Bring this line LOW to reset the microcontroller. Typically used to add a reset
button to shields which block the one on the board.

Communication

The Arduino Mega2560 has a number of facilities for communicating with a computer,
another Arduino, or other microcontrollers. The ATmega2560 provides four hardware UARTs
for TTL (5V) serial communication. An ATmega8U2 on the board channels one of these

over USB and provides a virtual com port to software on the computer (Windows machines
will need a .inf file, but OSX and Linux machines will recognize the board as a COM port
automatically. The Arduino software includes a serial monitor which allows simple textual
data to be sent to and from the board. The RX and TX LEDs on the board will flash when
data is being transmitted via the ATmega8U2 chip and USB connection to the computer (but
not for serial communication on pins 0 and 1).

A SoftwareSerial library allows for serial communication on any of the Mega2560's digital
pins.

The ATmega2560 also supports I2C (TWI) and SPI communication. The Arduino software
includes a Wire library to simplify use of the I12C bus; see the documentation on the Wiring
website for details. For SPI communication, use the SPI library.

Programming

The Arduino Mega can be programmed with the Arduino software (download). For details,
see the reference and tutorials.

The ATmega2560 on the Arduino Mega comes preburned with a bootloader that allows
you to upload new code to it without the use of an external hardware programmer. It



communicates using the original STK500 protocol (reference, C header files).
You can also bypass the bootloader and program the microcontroller through the ICSP (In-
Circuit Serial Programming) header; see these instructions for details.

Automatic (Software) Reset

Rather then requiring a physical press of the reset button before an upload, the Arduino
Mega2560 is designed in a way that allows it to be reset by software running on a
connected computer. One of the hardware flow control lines (DTR) of the ATmega8U2 is
connected to the reset line of the ATmega2560 via a 100 nanofarad capacitor. When this
line is asserted (taken low), the reset line drops long enough to reset the chip. The Arduino
software uses this capability to allow you to upload code by simply pressing the upload
button in the Arduino environment. This means that the bootloader can have a shorter
timeout, as the lowering of DTR can be well-coordinated with the start of the upload.

This setup has other implications. When the Mega2560 is connected to either a computer
running Mac OS X or Linux, it resets each time a connection is made to it from software (via
USB). For the following half-second or so, the bootloader is running on the Mega2560. While
it is programmed to ignore malformed data (i.e. anything besides an upload of new code),

it will intercept the first few bytes of data sent to the board after a connection is opened.

If a sketch running on the board receives one-time configuration or other data when it

first starts, make sure that the software with which it communicates waits a second after
opening the connection and before sending this data.

The Mega2560 contains a trace that can be cut to disable the auto-reset. The pads on either
side of the trace can be soldered together to re-enable it. It's labeled "RESET-EN". You may
also be able to disable the auto-reset by connecting a 110 ohm resistor from 5V to the reset
line; see this forum thread for details.

USB Overcurrent Protection

The Arduino Mega2560 has a resettable polyfuse that protects your computer's USB

ports from shorts and overcurrent. Although most computers provide their own internal
protection, the fuse provides an extra layer of protection. If more than 500 mA is applied to
the USB port, the fuse will automatically break the connection until the short or overload is
removed.

Physical Characteristics and Shield
Compatibility
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The maximum length and width of the Mega2560 PCB are 4 and 2.1 inches respectively,
with the USB connector and power jack extending beyond the former dimension. Three
screw holes allow the board to be attached to a surface or case. Note that the distance

between digital pins 7 and 8 is 160 mil (0.16"), not an even multiple of the 100 mil spacing
of the other pins.

The Mega2560 is designed to be compatible with most shields designed for the Uno,
Diecimila or Duemilanove. Digital pins O to 13 (and the adjacent AREF and GND pins),
analog inputs 0 to 5, the power header, and ICSP header are all in equivalent locations.
Further the main UART (serial port) is located on the same pins (0 and 1), as are external
interrupts 0 and 1 (pins 2 and 3 respectively). SPI is available through the ICSP header on
both the Mega2560 and Duemilanove / Diecimila. Please note that I2C /s not located on the
same pins on the Mega (20 and 21) as the Duemilanove / Diecimila (analog inputs 4 and 5).



JF-0530B DC12V 300mA 5N/10mm Pull-Push-Type Solenoid Electromagnet

Specifications:
Product Name:DC Solenoid Electromagnet
Model:JF-0530B

Rated Voltage:DC 12V

Type:Pull Push

Rated Current:300mA

Force& Stroke:5N/10mm

Body Size:30x16x15mm

Plunger Bar Size:6x58mm

Mounting Hole Dia.:2.5mm

Cable Length:20cm

Material:Metal, Electronic Parts

Description:

1. Pull push type, linear motion, plunger return, DC solenoid electronmagnet.

2. DC Solenoid Electromagnet mainly used in vending machines, transport equipment, office facility household
appliance, mechanical, etc.

3. Solenoids of this category work externally through pulling pushing in plunger.

4. When energized, doing work through pulling pushing in plunger joined object.

Note:Please don't power for a long time.Just about seconds.
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