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Automatic Medicine Dispenser

Pitak Sathiwantanal and Santi Sathiwantana1

ABSTRACT

The automatic medicine is a device that allows the drug to the amount you need quickly.
The tablets can be circular with a diameter of 5 to 10 mm and 250 to 1000 mg capsules of the
control officer who works as an automatic programming. The microcontroller. It instructs the
microcontroller to store data from sensors that are used as a tablet and compare it to the user to set
the number of tablets they need it. And change the direction of flow of the tablets by controlling
servo motor which turns the drug into two directions to keep up to the containers used for
packaging. And will stop when the number of copies that can be set. If the speed is set higher.
Will result in an increase. Depending on the work with the tablet .

Keywords : Counting pills, The number, The drug

lFaculry of Engineering. Rajamangala University of Technology Srivijaya
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23.1 auauiaveslulnsnealnsames PIC 16F877A
1. Only 35 single-word instructions to learn
2. All single-cycle instructions except for program branches, which are two-cycle
3. Operating speed: DC-20 MHz clock inputDC—200 ns instruction cycle
4. Up to 8K x 14 words of Flash Program Memory, Up to 368 x 8 bytes of Data
Memory (RAM), Up to 256 x 8 bytes of EEPROM Data Memory
5. Pinout compatible to other 28-pin or 40/44-pin PIC16FXXX microcontrollers
6. TimerO: 8-bit timer/counter with 8-bit prescaler
7. Timerl: 16-bit timer/counter with prescaler,can be incremented during Sleep via
external crystal/clock
8. Timer2: 8-bit timer/counter with 8-bit period register, prescaler and postscaler
9. Two Capture, Compare, PWM modules
® Capture is 16-bit, max. resolution is 12.5 ns

® Compare is 16-bit, max. resolution is 200 ns

® PWM max. resolution is 10-bit
10. Synchronous Serial Port (SSP) with SPI™ (Master mode) and [2C™

(Master/Slave)
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11.Universal Synchronous Asynchronous Receiver Transmitter (USART/SCI) with 9-
bit address detection
12.Parallel Slave Port (PSP) — 8 bits wide with external RD, WR and CS controls
(40/44-pin only)
13.Brown-out detection circuitry for Brown-out Reset (BOR)
14.10-bit, up to 8-channel Analog-to-Digital Converter (A/D)
15.Brown-out Reset (BOR)
16. Analog Comparator module with:
® Two analog comparators
® Programmable on-chip voltage reference (VREF) module
® Programmable input multiplexing from device inputs and internal voltage
reference
® Comparator outputs are externally accessible
17. 100,000 erase/write cycle Enhanced Flash program memory typical
18. 1,000,000 erase/write cycle Data EEPROM memory typical
19. Data EEPROM Retention > 40 years
20. Self-reprogrammable under software control
21. In-Circuit Serial Programming™ (ICSP™) via two pins
22. Single-supply 5V In-Circuit Serial Programming
23. Watchdog Timer (WDT) with its own on-chip RC oscillator for reliable operation
24. Programmable code protection
25. Power saving Sleep mode
26. Selectable oscillator options
27. In-Circuit Debug (ICD) via two pins
28. Low-power, high-speed Flashb/EEPROM technology
29. Fully static design
30. Wide operating voltage range (2.0V to 5.5V)
31. Commercial and Industrial temperature ranges

32. Low-power consumption
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i Main
' Range of produc! 05|Sense XU
= —s Umversal e RS
Specific application of Object

pholoelec(ric detector

Sensor name XUB

Sensor desngn

Ma(enal

Diffuse with background suppression

Polarised reflex
Thru beam

e

=
Emission Infrared diffuse
infrared diffuse with background suppression
Infrared thru beam

Red polarised reflex

Axial
{Sn) nominal sensing 0 12 m dlﬂuse wnth background suppressnon
distance 0.3 m diffuse

2 m polarised reflex
15 m thru beam

PNP
W\thout
1 male conneclor M12 4 pi

{Us] rated supply volt- 12.. 24 v bC wnh rever polarity protection

age {

Switching capacity in <100 mA , overload and short-circuit protection

mA

Dua meter 18 mm
Complementary
Electronic sensor type Photo—ehaclnc sensor
“Enclosure materia PBT
i el __,___/_——f_,_______._______________ L L
Lens matenal PMMA

....... ol e . B ___,__________'_-_____,__ﬂ,.__,__,._.-_.“___“

Maximum sensmg distance 0.12 m difiuse with background suppression

0.4 m diffuse

3 m polarised reflex

20 m thru beam
[ S o, o < e S Y .y~ L
Qutput type Solid state
Status LED 1 LED (yellow) for oulpux stale

1 LED (green) for supply
1 LED (red) for instability
Abh ool ie.d Sl S

I NS

e

Supply circuit type DC

Supply vollage hmlts 10 36V DC

Sv;n—cthg frequency Ty, Y ) o
Vowsgediop T T T A5V (Closed s ;:ZET“'_"— >

Frreemmmr T 3smAatnoload <

Delay first up ‘ . <200 ms

Delay response i <2ms -

Delay recovery <2ms
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1. Features of Board ET-TOUCH PAD d4x4

Be Capacitive Sensing Touch Key with 16 KEY 4x4

Use +3.3VDC or =5VDC Power Supply

Display status of pressing keys by voice and LED that is on that key

When start supplying power into ET-TOUCH PAD 4x4, there is voice and LED is ON in the format of running
light to notify user to know that the board is ready to operate.

Have 2 types of Key Code of PR that is sent out to tell the status of pressing key. Firstly, it is Binary Code
(BCD8421) through Connector PIN; in this case, Pin ST# and Pin P#R display the status of pressing key or
releasing key. Secondly. it is ASCII Code through Connector RS232-TTL(UART) with the fixed Baud Rate 9600;
in this case, it sends ASCII “p* or ‘R’ before the value of Key Code to notify user to know that it is the Key Code
that is sent out because of pressing key or releasing key.

Has pad of Key Touch that is made from various materials. If it is transparent plastic. it should be 1-2 millimeter
thin: on the other hand, if it is made of other materials, the thickness depends on the features and electric
sensitivity ot its.

Has | special Key that is used as normal key or Key Fun that is used with other keys (press 2 keys simultancously)

Control ON/OFF of Sound and LED (when using to be Alarm) by ASCIL Command through RS232

2. Features and Structure of Board ET-TOUCH PAD 4x4

— |3.HOLD1
— [4.HOLD2

Figure 2.1 displays 2 bird's eye view of PCB Board.
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l 6.Con.KeyCode Binaryl
5.Download FW 7.Buzzer

7

5 iyt
SiE= READ BCD)
ST# = HWAIT BCD))
P#HR = | {(PRESS
P#R = H{RE 3]

e

B
I~
=0

E: [ [ E3 B2

i3}
st

o D D i [
e ESES el

EZE3
[ [

2]
13}
4}
El
(6}
7}
8]
9]
A}
B}
|
D}

jm|

EEEEE
EEBER
EER R =T
|zl

(|
E2

ET-TOUCH PAD dx4
WWWETT.CO.TH

[;Zon.RSBz-TTL Key Codil

Figure 2.2 displays the back PCB of Board.

LED Status: It is LED to display status of pressing Key in the format of running light while user is supplying
power into board in the first time. In this case, it is ON for awhile to notify user to know that the key has pressed.
TOUCH PAD: It is Key Position that user has pressed or touched key: normally, there is transparent plastic with
Jmm. thin on it, so it is unnecessary to directly touch any printed design because it is high sensitivity. Moreover,
there is no any number on the PAD; however, this example has already been written to be the reference or key’s
name and user will understand easily when specifying the key position in this manual. This key’s name is the
Key Code of that key and user can read more information about the Key Code of Key from Table of KEY
CODE.

HOLDI: It is a hole to hold the plastic Touch PAD with PCB.

HOLD?2: It is a hole 1o hold ET-TOUCH PAD 4x4 with box or other matenials.

Download FW: It is used to upgrade Firmware to ET-TOUCH PAD 4x4 (normally. it has been done by ETT).
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Con.KeyCode Binary: It is Connector &PIN as shown in the picture 2.3 below. Its function is to send Key Code
of Key that is pressed or released in the format of Binary BCD8421 and then send the status of pressing key and
releasing key in the format of Pulse and Logic to user. Morcover, it is the Connector Power Supply for ET-

TOUCH PAD 4x4. as well.

Figure 2.3 displays Connector to read the Key Code as Binary BCD8421.

Details of each PIN

+VDD,GND = It is 3.3V VDC Power Supply for Board (it is compatible with MCU 3.3V) or 5V (it is compatible
with MCU 5V).

BCD8421 = 1t is PIN that sends Key Code 4Bit. This PIN No.8 is Bit MSB and Key Code always be sent out
when key is pressed or released. This Key Code value is the value of the key that has been pressed or
released recently and it is shown for awhile until the new key is pressed.

P#/R = It is Press/Release to tell the logic status of pressing or releasing key: when the key is pressed, its logic
status is 0 and it is still 0 until the key is released. On the other hand, when the key is released or not pressed
any key, the logic status of this pin is 1 and it is still [ until the key is pressed and its logic status becomes 0.

ST# = It is STROBE to tell the logic status of pressing key or releasing key as well: however, this signal is sent out
in the format of Signal Pulsc. It means that when it is in normal status, this signal is always Logic 1 and it is
still 1 until the key is pressed, this signal is 0 for 10ms and then retumns to Logic | automatically. When the
key is released, this signal is Logic 0 for 10ms again and then returns to Logic 1 automatically as well.

Logic Release Key Press Key Release Key
A < >« > >

ST#

0 » Time
»10ms ¢ » 0ms <«

P#IR

0 —»Time

Figure 2.4 displays Timing Diagram of Signal ST# and P#/R when pressing key and releasing key.
The signal that tells the status of pressing key or releasing key (P#R and ST#). user can choose only one

signal or both signals to check whether the status of key is pressed or released. The main objective that uses both
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signals is to use when 2 keys are pressed simultaneously; so it is necessary 10 use both signals to check status of

pressing key or releasing key.

Buzzer: It is Buzzer that makes voice while supplying power into board in the first time and its voice is “BEEP”

while pressing any key.

Con.RS232-TTL Key Code ASCII: It is Conncctor RS232-TTL(UART) as shown in the picture 2.5. Its
function is to send the status of pressing key that is “pr=0x50 or status of rcleasing key that is “R"=0x52 to be
the first Byte; the second Byte is Key Code of the Key that is pressed or released in the format of ASCII CODE;

and finally, the third Byte is 0x0D to end the command. The Baud Rate that is used to sendfreceive data is the

fixed rate at 9600 bit/s.

TX(TTL)

+VDD
RX(TTL)
GND

el

Figure 2.5 displays Connector RS232-TTL(UART) for reading Key Code in the format of ASC11 CODE.

Details of each PIN

+VDD,GND = It is 3.3VDC Power Supply (be compatible with MCU 3.3V) or 5V (be compatible with MCU 5V).
RX(TTL) = It receives data from user; normally, it is unused because it does not receive any command from user.
TX(TTL) = It sends the status of pressing/releasing key and Key Code (ASCII Code) to user: the format of

sending data is shown in Table below;

ASCII CODE
Status Key | Key Code | End Byte
(Byte 1) (Byte 2) (Byte 3)

PRESS ‘P’ (0x50) |‘0-9’, ‘A-F’| Ox0D
RELEASE| ‘R’(0x52) |‘0-9’,‘A-F’| 0Ox0D

For example, when Key 5 is pressed, the value that is sent out is PS5 and 0x0D or0x50,0x35,0x0D. In this
case. ‘P’ is the status value of pressing key; *5” is the Key Code; and 0x0D is the Byte to end the command. When
the Key 5 is released. it sends the value of RS and 0x0D: in this case, ‘R’ is the status of releasing key: *5°
is the Key Code; and 0x0D is the Byte to end of the command.

NOTE: Be careful of reading Key Code through Connector RS232-TTL because this connector is not
connected with any Line Driver MAX232; so, the level of Signal RS232 that will be connected for reading Key
Code needs to be the same level of signal TTL. If Board MCU that is connected has Mux232 or user needs to
read Key Code to displuy on Hyper Terminal from ET-TOUCH PAD 4x4 directly, user needs to connect Line

Driver Max232 between ET-TOUCH PAD 4x4 and Board MCU or RS232 of PC.



For the actual application, user needs to choos

or UART RS232-TTL because it chooses Connector correctly.

Table: KEY CODE of ET-TOUCH PAD 4x4

FOR Binary MODE FOR ASCIl Mode (RS232TTL)
KEY BCD 8421 KEY CODE ASCIT KEY CODE

g | a2 HEX ASCl HEX
! 0 0|0 1 0l g 0x31
2 o 0|1 0x02 9 0x32
3 0 0|1 0x03 o3 0x33
4 0x04 3 | 0x34
5 0x05 52 “ 0x35
- S B e

oy | 008 Vi @ os
. 1 F -
0 0. 0|0 0 0x00 ‘0’ : 0x30
A o Lo O0xA ‘A ' 0x41
B o0 0x0B ‘B’ ‘ 0x42
c | ox0C A LA M3
: | ) =) A S

E Lo 0x0E E T oas
F ol 00F o ; 0x46

56

e only one method to read Key code: Binary BCDR421
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MICROCHIP PIC16F87XA

28/40/44-Pin Enhanced Flash Microcontrollers

Devices Included in this Data Sheet: Analog Features:
. PIC16F873A . PIC16F876A « 10-bit, up to 8-channel Analog-to-Digital
- PIC16F874A - PIC16F877A Converter (A/D)

. Brown-out Reset (BOR)
High-Performance RISC CPU: « Analog Comparator module with:

- Two analog comparators

- Programmable on-chip voltage reference
- All single-cycle instructions except for program (VREF) module

branches, which are two-cycle - Programmable input multiplexing from device
Operating speed: DC — 20 MHz clock input inputs and internal voltage reference
DC - 200 ns instruction cycle
+ Up to 8K x 14 words of Flash Program Memory,
Up to 368 x 8 bytes of Data Memory (RAM),
Up to 256 x 8 bytes of EEPROM Data Memory

« Only 35 single-word instructions to learn

- Comparator outputs are externally accessible

Special Microcontroller Features:

« Pinout compatible to other 28-pin or 40/44-pin « 100,000 erase/write cycle Enhanced Flash
PIC16CXXX and PIC16FXXX microcontrollers program memory typical
. 1,000,000 erase/write cycle Data EEPROM
Peripheral Features: memory typical

. Data EEPROM Retention > 40 years
Self-reprogrammable under software control
« In-Circuit Serial Programming™ (ICSP™)

« Timer0: 8-bit timer/counter with 8-bit prescaler
. Timer1: 16-bit timer/counter with prescaler,
can be incremented during Sleep via external

crystal/clock vi? two pins 74 . ‘
. Timer2: 8-bit timer/counter with 8-bit period . Single-supply 5V In-Circuit Serial Programming
register, prescaler and postscaler « Watchdog Timer (WDT) with its own on-chip RC

. Two Capture, Compare, PWM modules oscillator for reliable operation

- Capture is 16-bit, max. resolution is 12.5 ns Programmable code protection

- Compare is 16-bit, max. resolution is 200 ns + Power saving Sleep mode

- PWM max. resolution is 10-bit «+ Selectable oscillator options
. Synchronous Serial Port (SSP) with SPI™ In-Circuit Debug (ICD) via two pins
(Master mode) and 12C™ (Master/Slave)
Universal Synchronous Asynchronous Receiver

o

CMOS Technology:

Transmitter (USART/SCI) with 9-bit address . Low-power, high-speed Flash/EEPROM
detection technology
+ Parallel Slave Port (PSP) — 8 bits wide with . Fully static design

external RD, WR and CS controls (40/44-pin only)

Brown-out detection circuitry for
Brown-out Reset (BOR)

+ Wide operating voltage range (2.0V to 5.5V)
« Commercial and Industrial temperature ranges
- Low-power consumption

Program Memoly | Data | gpppom 10-bit | CCP MSsP Timers
Device _— # Single YVord (SBRAM (Bytes) 110 AID (ch)| (PWM) —Sm Master USART 8/16-bit Comparators
Instructions ytes) 12c
PIC16F873A| 7.2K 4096 192 128 22 5 2 Yes| Yes Yes 21 2
PIC16F874A | 7.2K 4096 192 128 33 8 2 Yes| Yes Yes 21 2
PIC16F876A | 14.3K 8192 368 256 22 5 2 Yes| Yes Yes 21 2
PIC16F877A | 14.3K 8192 368 256 a3 8 2 Yes| Yes Yes 21 2
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PIC16F87XA

FIGURE 1-2:

PIC16F874A/877A BLOCK DIAGRAM

L [Fre . Daess 8~ PORTA
(g} Program Counler p i JL S | RADIANO
i J RA1/AN1
RA2/AN2NVREF-/CVREF
8 Level Stack RA3/AN3/VREF+
(13-bit) File RA4ITOCKIC10UT
Registers || RA5/ANA4/SSIC20UT
Program 72y
RAM Addr) 92 8 ——”33% o
i /1
Addr MUX 4 RB1
; 6 P e i - RB2
Direct Addr R RB3/PGM
szl (08 8 o~
S - / Addr % 14 RB4
H RBS
b RB6/PGC
4 RB7/PGD
: RCO/T10SO/T1CKI
Sarip RC1/T10SICCP2
< Timer RC2/CCP1
Instr ;:t‘on Oscillator ReZISGRSCH
uct
Decode & Start-up Timer RC4/SDUSDA
Control ——— RC5/SDO
P%”ei{e.?n RC6/TX/CK
RC7/RX/IDT
.+ Timing |~ Watchdog
E\ Generation |~ Timer
OSC1/CLKI Brown-oul RDO/PSPO
OSC2/CLKO Reset —\ —“4 RD1/PSP1
In-Circuit BERE RD2/PSP2
Debugger _— s » RD3/PSP3
 owVo1as) 4] RD4/PSP4
Programming 4—={X] RD5/PSP5
. g < RD6/PSP6
RD7/PSP7
PORTE
MCLR VoD, Vse REO/RD/ANS
RE1/WR/ANG
RE2/CSIANT
b Parallel
Timer0 Timer1 ‘ Timer2 10-bit A’D Slave Port
i T :
il il I’ 1
Synchronous. \ . Voltage
Data EEPROM CCP1.2 \ Serial Port USART ‘ Comparator Reference
Device Program Flash Data Memory Data EEPROM l
PIC16F874A 4K words 192 Bytes 128 Byles
PIC16F877A 8K words 368 Byles 256 Bytes

Note 1: Higher order bits are from the Status register.
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PIC16F87XA

TABLE 1-3: PIC16F874A/877A PINOUT DESCRIPTION (CONTINUED)
. PDIP | PLCC | TQFP | QFN 1/0IP Buffer St
D
Pl pin# | Pin# | Pin# | Pin# | Type | Type escOption
PORTD is a bidirectional /O port or Parallel Slave
Port when interfacing to a microprocessor bus.
RDO/PSPO 19 21 38 38 sTATL®
RDO /10 Digital /0.
PSPO 110 Parallel Slave Port data.
RD1/PSP1 20 | 22 | 39 39 sTATL®
RD1 110 Digital /0.
PSP1 110 Parallel Slave Port data.
RD2/PSP2 21 23 | 40 40 sTATL®
RD2 110 Digital /0.
PSP2 110 Parallel Slave Port data.
RD3/PSP3 22 24 41 41 sTTTL®
RD3 110 Digital I/O.
PSP3 110 Parallel Slave Port data.
RD4/PSP4 27 30 2 2 sTTTLR®
RD4 110 Digital 1/0.
PSP4 I{e] Parallel Slave Port data.
RD5/PSP5 28 31 3 3 sTTTL®
RDS 110 Digital /0.
PSP5 110 Parallel Slave Port data.
RD6/PSP6 29 32 4 4 sTTTL®
RD6 110 Digital /0.
PSP6 110 Parallel Slave Port data.
RD7/PSP7 30 33 5 5 sSTTTL®
RD7 110 Digital 1/0.
PSP7 110 Parallel Slave Port data.
PORTE is a bidirectional I/O port.
REO/RD/ANS 8 9 25 25 STATL®
REO 1/0 Digital /0.
RD | Read control for Parallel Slave Port.
ANS | Analog input 5.
RE1/WR/ANG 9 10 | 26 26 sTTTL®
551 110 Digital /0.
WR | Write control for Parallel Slave Port.
ANG 1 Analog input 6.
RE2/CSIAN7 10 1 27 27 sTATL®
RE2 110 Digital 1/0.
cS | Chip select control for Parallel Slave Port.
AN7 | Analog input 7.
Vss 12,31(13,34 | 6,29 | 6. 30, P — Ground reference for logic and 1/O pins.
31
VoD 11,32(12,35(7.28 | 7,8, B — Positive supply for logic and 1/O pins.
28,29
NC — 1. 17. 11213, 13 — — These pins are not internally connected. These pins
28,40 |33, 34 should be left unconnected.
Legend: | =input O = output 1/0 = input/output P = power
— =Notused TTL=TTL input ST = Schmitt Trigger input

Note 1: This buffer is a Schmitt Trigger input when configured as the external interrupt.

2. This buffer is a Schmitt Trigger input wh
3. This buffer is a Schmitt Trigger input when configured in RC Oscillator mod

en used in Serial Programming mode.

e and 2 CMOS input otherwise.
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LCD-016M002B

ey
VISHAY

Vishay

16 x 2 Character LCD

FEATURES

+ 5 x 8 dots with cursor

. Built-in controller (KS 0066 or Equivalent)

- + 5V power supply (Also available for + 3V)

+ 1/16 duty cycle

. BIL to be driven by pin 1, pin 2 or pin 15, pin 16 orAK (LED)
+ N.V. optional for + 3V power supply

MECHANICAL DATA ] ABSOLUTE MAXIMUM RATING
| ITEM STANDARD VALUE | UNIT ITEM SYMBOL | STANDARD VALUE | UNIT
Module Dimension 80.0 x 36.0 mm MIN. | TYP. | MAX.
Viewing Area 66.0 x 16.0 mm Power Supply | VDD-VSS .03 _ 7.0 v
b e §8aA 05 ne Input Voltage | VI 03| - |{voD| WV
Character Size 2.96 x 5.56 mm -
NOTE: VSS = 0 Volt, VDD = 5.0 Volt
ELECTRICAL SPECIFICATIONS
ITEM SYMBOL CONDITION STANDARD VALUE UNIT
MIN. e, MAX.
Input Voltage VDD VDD = + 8V 4.7 bI0 5.3 \
VDD = + 3V 27 3.0 53 \
Supply Curcent | | 100 e & ol omgilee 2 MY 80 L .. S,
-20°C - - -
Recommended LC Driving VDD - VO 0-C 4.2 48 ol \Y
Voltage for Normal Temp. 25°C 3.8 42 4.6
Version Module 50°C 36 40 4.4
LED Forward Voltage VF — 4.2 4.6 \
LED Forward Current IF 25°C | Array - 130 260 mA
Edge . 20 40
EL Power Supply Current IEL Vel = 110VAC:400Hz = - 50 mA
DISPLAY CHARACTER ADDRESS CODE: ;]
Display Position
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
DD RAM Address [ op 01 H OF
DD RAM Address |40 | 41 4F
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oy
LCD-016M002B VISHAY

Vishay 16 x 2 Character LCD

PIN NUMBER SYMBOL FUNCTION

L I " S S GND

2 vdd +3Vor + 5V

‘ 3 | I Vo N Contrast Adjustment

4 RS HiL Register Select Signal

‘. 5 AW H/L Read:Write Signal

‘ 6 E H —L Enaole Signal

I 7 DBO H/L Data Bus Line

i 8 DB1 H/L Data Bus Line

1 9 DB2 H/L Data Bus Line

i1 DB4 H/L Data Bus Line

12 DBS H/L Data Bus Line

13 DB6 H/L Data Bus Line

L1e I D - S  WiDaaBusline
15 AiVee + 4.2V for LED/Negative Voltage Output

‘ 16 o o K L—»_ Power Supwr BiL (OV) o

‘ DIMENSIONS in millimeters

80.0=05
TRz A
6.0 (VA)
56.2 (AA)

_ P255415=38.1

i
8 wm.opm-\ o
} . 1

S
S gl

4055 - 4.3 25PTH 16 __ 18
750 . 7 i EL ORNO BIL







