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ABSTRACT

This thesis presents the designation and the creation of Bicycle and Motorcycle
Coin-Air Pumper which consists of the air dispenser set, the coin receiver set, and the
controller. When there is an injunction to dispense the air, the circuit will command the
compressor Lo dispense the air to the alr dispenser wire. In the part of the controller, it
consists of the coin receiver set and the dispense air button. In the part of resulting shower,
it consists of led (1o show the status of the maching), seven segment (to show the amount

of coin ), Buzzer (to warn when it is almost time ).

To develop this project, we can develop the coin teceiver set to be able to get
many kinds of coin. In the part of air dispenser set, we can develop this part by replacing

the bigger pumper.
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MICROCHIP PIC16F87XA

28/40-Pin Enhanced FLLASH Microcontrollers

Devices Included in this Data Sheet: Analog Features:
= PICtBF&73A « PIC16F876A * 10-bit, up to 8 channet Analog-to-Digital
* PIC16F874A = PIC16F877A Converter (A/D)
* Brown-out Reset (BOR)
High Performance RISC CPU; « Analog Comparator modute with;

- Two analog comparators

- Programmable on-chip voltage reference
{VREF) module

- Programmable input multiplexing from device
inputs and intemat voltage reference

- Comparator outputs are externally accessible

= Only 35 single word instructions to fearn
All single eycle instructions except for program
branches, which are two-cycle
Operating speed: DC - 20 MHz clock input
DC - 200 ns instruction cycle
+ Upto 8K x 14 words of FLASH Program Memory,
Up to 368 x 8 bytes of Data Memary (RAM),
Up to 256 x 8 bytes of EEPROM Data Memory

Special Microcontrolier Features:

+ Pinout compatible to other 28-pin or 40/44-pin » 106,000 erase/write cycle Enhanced FLASH
PIC18CXXX and PIC18FXXX microcontroliers program memary typical
. + 1,000,000 erasefwrite cycle Data EEPROM
Peripheral Features: memary typical
= TimerD: B-bit timer/counter with 8-bit prescaler + Data EEPROM Retention > 40 years

Self-reprogrammable under softwara conitral
In-Circuit Serial Programming™ (ICSP™) via two pins

Timer1: 16-bit timerfcounter with prescaler,
can be incremented during SLEEP via external

crystaliciock + Single supply 5V In-Circuit Serial Programming
= Timer2: 8-bit timerfcounter with 8-bit period » Watchdog Timer (WDT) with its own on-chip RC
register, prescaler and postscaler ascillator for reliable operation
+ Two Capture, Compare, PWM modules « Programmable code protection
- Caplure is 16-bit, max. resoluticn is 12.5ns + Power saving SLEEF mode
- Compare is 18-bit, max. resolution is 200 ns « Selectabie oscillator options
- PWM max. resolution is 10-bit + In-Circuit Debug {ICD) viatwo pins
« Synchronous Serial Port (SSP) with SPI™
{Master mode) and 12C™ (Master/Slave) CMOS Technology:
* Universal Synchranous Asynchronous Receiver » Low power, high speed FLASH/EEPROM technology

Transmitter (USART/SCI) with 9-bit address detection

Paralle! Slave Port (PSP} 8-bits wids, with . :
— = - . DV io 55V
external RD, WR and CS cantrols (40/44-pin only) Wida operating voliage range (2.0V 10 5 5V)
) - * Commaercial and Industrial temperature ranges
+ Brown-out detection circuitry for

Brown-out Reset (BOR) i PIT gpRSUMmption

+ Fully static design

Program Memory | bata | opom 1001t | cop o Timers
Device Bytes # Single Word SRAM {Bytes) [[1e] AID ch) | {PWM) | gy Mastar USART 8/16-bit Comparators
Instructions | (Bytes) ¢
PIC16FA73A | 7.2K 4096 182 128 22 5 2 Yes| Yes Yes 21 2
PIC16FE74A | 7.2K 4098 192 128 33 8 2 Yes| Yes Yes 21 2
FIC16FB76A | 14 3K B182 368 256 22 5 2 Yes| Yes Yes 21 2
FIC1GFBTTA | 14.3K 8192 368 256 33 8 2 Yes| Yes Yes 21 2
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Pin Diagrams

PDIP (28-pin), SOIC, SSOF

RAZIANZIVREF-ICVRER =
RAANSVAER+ =
RA4TOCKICIOUT w—u=
RABIANA/SSIC20UT
WSS e

OSCUCLKIN —»
OSCUCLKOUT =—

MCLR/Ver— []*1 ~J 28[1 =—= RE7/PGD
Ranano=—[] 2 27[] + RBGPGC
RA!J’AN1“—'|: 3 - 26] -— RS

RA/ANVREF-CVREF =— [ 4 e 25[] == RB4
RAIANIVREF+ == [_| 5 e 240 == RBIPGM
RA4TOCKLCIOUT L] & o 23[] == RB2
RAS/ANSSSICzOUT=— L] 7 © 22[ 7 =—= RB1
vss—=[] 8 @ 217 == RBOANT
osCHCLkiN—[] @ . 20[] +— voo
osceLKoUT =—[]10 b2 19[7] =— 58
RCOT1OSOMICK] =—= ] 11 = 18[] =—= RCT/RXDT
RCATIOSIICEP2 — (112 B. 17[] == RCEMXCK
RCCCP1=—=[] 13 16[] =—= RCS/SDO
RCSJSCK-"SCL"—"E 14 15[] =—= RC4/SDI'SDA
MLF
= o e (]
z 2 E
$§JE§
T ‘o BE8d
11t
28 2 4
Lo

21§ = RBIPGM

=—= RB2

=—= RB1

== RBOANT
- Voo

— V55

- RCVRADT

20
PIC16F873A 12
18
PIiC16F876A 17

(=]
-y
Lo
o«
S

RCOT1CSOITICK] =—=fl o

RCUTIQSHCCP2 w—a p o
RC2/CCP1 e
RCJ/SCKISCL =—e-
RCA(SDISDA =—n
RCS/SDO =—s-
ROBTXICK -—=
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PIC16F87XA

1.0 DEVICE OVERVIEW

This document contains device specific information

about the following devices:
« PIC16FB73A
+ PIC16FB74A
* PIC16F876A
+ PIC1B6FBTTA

PIC16F873A/876A devices are available only in 28-pin
packages, while PIC16F874A/877A devices are avail-
abie in 40-pin and 44-pin packages. All devices in the
P!C16F87XA family share common architecture, with

the following differences:

+ the PHC16F873A and PIC16F876A have one-half
of the total on-chip memory of the PIC16F874A

and PIC16FB77A

+ the 28-pin devices have three /0 ports, while the

40/44-pin davices have five

40/44-pin devices have 15

40/44-pin devices

the 28-pin devices have 14 interrupts, while the

the 28-pin devices have five A/D input channels,
while the 40/44-pin devices have eight

the Parallel Siave Port is implemanted only on the

The available features are summarized in Table 1-1.
Block diagrams of the PIC16F873A/876A and
PIC16F874A/877A devices are provided in Figure 1-1
and Figure 1-2, respactively. The pinouts for these
device families are listed in Table 1-2 and Table 1-3.

Additional information may be found in the PiCmicro™
Mid-Range Reference Manuai {D333023), which may
be obtained from your local Microchip Sales Represen-
tative or downloaded from the Microchip website. The
Referenca Manual shoutd be considered a complemen-
tary document to this data sheet, and is highly recom-
mended reading for a better understanding of the device
architecture and cperation of the peripheral modules.

TABLE 1-1: PIC16F87XA DEVICE FEATURES
Key Features PIC16FBT3A PIC16F8T4A PIC16F876A PIC16FBTTA _]
Operating Frequency DC - 20 MHz DC - 20 MHz 0C - 20 MHz DC - 20 MHz
RESETS (and Delays) POR, BOR PCOR, BOR POR, BOR FOR, BOR
{PWRT, OST) {(PWRT, OST) {PWRT, OST) {PWRT, OST)
FLAS’G f_rgtg:fg: d“:fm"’y 4K 4K 8K 8K
Data Memory (bytes) 192 182 358 368
EEFPROM Data Memory (bytes) 128 128 256 256
Interrupts 14 15 14 15
/0 Ports Ports AB,C Ports A,B,C.D.E Ports A,B,C Ports ABCDE
Timers 3 3 3 3
Capture/Compare/PWM modules 2 2 2 2
Serial Communications MSSP, USART | MSSP USART | MSSP, USART | MSSP USART
Parafiel Communigations — PSP —_ PSP
10-bit Analog-to-Digital Module 5 input channels | 8 input channels | 5 input channels | 8 input channels
Analog Comparators 2 2 2 2
nstruction Set 35 Insfructions | 35 Instructions | 35 Instructions | 35 Instructions
Packages 28-pin PDIP 40-pin PDIP 28-pin PDIP 40-pin PDIP
28-pin SCIC 44-pin PLCC 28-pin SOIC 44-pin PLCG
28-pin SSOP 44-pin QFP 28-pin 330P 44.pin QFP
28-pin MLF 28-pin MLF
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T —— —
FIGURE 1-1: PIC16F873A/876A BLOCK DIAGRAM
12 _ DaaBus & PORTA
<] Frogram Gountrkc - 17 raciaio
FLASH 3 |4 RA AN
Program W AW 1 : RA2/ANZVREF-ICVREF
BITol —
Mermory 8 Level Stack File ) RALTOORIG OuT
13-bit Registers 1= =
{ » RASAN4SSC20UT
Frogram
Bus " : RAM Addr!) 1)
5
Instruction reg
Direct Addr 7 FORTS
_. L. 4 RBOANT
4 RB1
w RB2
N RB3/PGM
; 8 e RE4
| P d— RES
a RBEPGC
Power-up » REB7?/PGD
Timer
cti Oscillator
'Sig.';de“’g E-—A | Start-up Timer
Contral Powaron
Raget PORTC
o Tming | ]| ¥atchdog | RCOM10SGTICK]
B Generation [ Timer ' RCUT10SICCPZ
QSCHCLKIN Brown-out 4 RC2ICCP1
OSC2HCLROUT Reset N RCIBCKIECL
In-Circuit e RC4/SDISDA
Debugger » RCS!5D0
Low Voltage u RCETX/ICK
Programming [ RCT/IRXDT
MCLR VDD, Vss
Timerd Timer1 Timer2 10-bit A/D
I [ by Y Yy
\ ] 153 1
J ! I ] L
Synchronous Valtage
Data EEPROM GCh12 Serial Bart USART Comparator Reference
Device Program FLASH Data Memory Data EEPROM
PiC16F873A 4K words 182 Byles 128 Bytes
PIC16F376A 8K words 368 Byles 256 Bytes
Note 1. Higher order bits are from the STATUS registar.
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TABLE 1-2: PIC16FB73A/876A PINOUT DESCRIPTION
. ; 11oip Buffer L
Pin Name Pin¥ Description
Type Type P
QSC1CLKI 9 ST/ICMOS™ | Oscillator crystal or external clack input.
Q8C | Oscillater crystal input or external clock source input. ST
buffer when configured in RC mode. Otherwise CMOS,
CLKI 1 External clock source input. Always associated with pin
function OSC1 {see OSCU/CLKI, OSC2/CLKQC pins).
OSC2CLKO 10 — Oscillator crystal of clock output.
08C2 0 Oscillator crysial output.
Cennects to crystal or resonator in Crystal Oscillator mode.
CLKO 0 In RC mode, OSC2 pin outputs CLKO, which has 1/4 the
frequancy of OSC1 and denotes the instruction cycle rate,
MCLRAPF 1 5T Master Clear (input) or programming voltage (output)
MCLR | Master Clear {Reset} input. This pin is an active low RESET
to the device,
Vep F Programming voitage input.
PORTA is a bi-directional 1D port.
RAQIANC 2 TTL
RAD f{e} Digital VO,
AND 1 Analog inpul Q.
RATANT 3 TTL
RA1 o Digital 1Q.
AN1 | Analog input 1.
RAZIANZVREF-ICVREF 4 TTL
RA2 [FL8] Digital KO
AN2 | Anaiog input 2.
VREF- | A/D raference voltage {Low) input.
CVREF o} Comparalor VREF output,
RAIANIVREF+ 5 TTL
RA3 1o Digital 1O,
AN3 | Apalog input 3.
VREF+ | AD reference voltage (Highy input .
RAGTOCKIC1OUT 6 ST
RA4 110 Digitai 1/0 — Open drain when configured as output.
TOCKI I TimerD external clock inputl.
C1oUT 0] Comparaior 1 output.
RAS/SSIANA/C20UT 7 TTL
RAS 110 Digital /0.
88 | 5P siave select input.
AN4 i Analog input 4.
cz2ouT e} Comparator 2 output.
Legend: I = input O = output YO = inputioutput F = power
— = Not used TTL = TTL input ST = Bchmitt 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 when used in Serial Programming mode,
3: This buffer is a Schmitt Trigger input when configured in RC oscillator mode and a CMOS inpul otherwise.
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TABLE 1-2: PIC186FB73A/876A PINOUT DESCRIPTION (CONTINUED)

. Wam Buffer _—
Pin Nama Pin# Description
Type Type P
PORTE is a bi-directional 140 port. PORTB can be software
programmed for internal weak pull-up on all inputs.
RBO/INT 2 TTUSTH
RBO 110 Digital 110,
INT I External interrupt.
RB1 22 1o TTL Digital 0.
RB2 23 18] TTL Digital KC.
RB3/PGM 24 TTL
RB3 [e] Digital 15Q.
PGM [fle] Low voliage ICSP programming enable pin.
RB4 25 [} TTL Digital I1O.
RBS 26 110 TTL Digital KO,
RB6/PGC 27 TTL/STE
REG 113 Digital 1fQ.
PGC 17c {n-Circuit Debugger and ICSP pregramming clock.
RB7/PGD 28 TTUSTE
RB7 HO Digital /0.
PGD O In-Circuit Debugger and ICSP programming data.
PORTC is a bi-directional /G port,
RCOT1OSQ/TICKI 1 ST
RCO [Fla] Digital IO,
T1080 0 Timer1 osciliator output.
T1CKI | Timert extarnal clock input,
RC1/T10SNCCP2 12 ST
RCA 110 Digital 1/Q.
T10S1 | Timer1 escillator input.
CCP2 [{e} Capture2 input, Compare2 output, PWM2 autput,
RC2/CCPA 13 5T
RC2 10 Digital 1fQ.
CCP1 11O Capturs1 input‘Compare1 output/PWM1 output,
RCSCKISCL 14 ST
RC3 e} Digitai 110,
SCK 11O Synchronous serial clock input/output for SPl mode.
SCL [I{0] Synchronous serial cock inputioutput for IRC mode.
RC4/SDIISDA 15 ST
RC4 1o Digital 1O,
S0l f SPl data in.
5DA 1o 12C data /0.
RCE/SD0 15 8T
RCS HO Digital I3
BDO Q 5Pl data out.
RUBMTX/CK 7 ST
RC6 e} Digitad 14O
X Q USART asynchronous transmit,
CK 1O USART 1 synchronous clock.
RCT/RX/DT 18 5T
RC7 [{s] Digital /0.
RX f USART asynchranous receive.
oT e} USART synchronous data.
Vss 8, 19 P - Ground reference for logic and 1O pins.
VoD 20 P — Positive supply for logic and /0O pins.
Legend: | = input 0O = output ¥O = inputfoutput P = power
— = Not used TTL = TTL input ST = Schmitt Trigger input

Note 1: This buffer is a Schmitt Trigger input when configured as the external inferrupt.
2: This buffer is a Schmitt Trigger input when used in Serial Programming mode.
3: This buffer is a Schmitt Trigger input when configured in RC osciflator mode and a CMOS input otherwise.




2.0 MEMORY ORGANIZATION

There are three memory blocks in each of the
PIC16F87XA devices. The Program Memory and Data
Memory have separate buses so that concurrent
access can occur and is detailed in this section. The
EEPROM data memory block is detailed in Section 3.0.

Additional information on device memory may be found
in the PiCmicro™ Mid-Range Reference Manual
(DS33023).

FIGURE 2-1: PIC16FB7EA/BTTA
PROGRAM MEMORY MAP
AND STACK
L PL<12.0= ‘
TaLL, RETURN 13 .
EETFIE, REETLW =
Stack Level 1
Stack Level 2
L]
L3
L]
Stack Level 8
RESET Vector 0oa0h
-
N 4:
L]
Interrupt Vector T00dh
i 9005h
i Page 0
07FEh
0Rg0h
Page 1
On-Chip ; y
Program <:\ DFFER
Memory ? 1000h
. Page 2
17FFh
18400
Page 3
. 1FFFh

PIC16F87XA

2.1 Program Memory Organization

The PIC16FB7XA devices have a 13-bit program
counter capable of addressing an 8K word x 14 bit pro-
gram memory space. The PIC16FB7T6A/BTTA devices
have BK words x 14 bits of FLASH program memory,
while PIC16F873A/874A devices have 4K words x 14
bits. Accessing a location above the physically imple-
mented address will cause a wraparoungd.

The RESET vector is at B000h and the interrupt vector
is at 0004h.

FIGURE 2-2: PIC16F8T3A/8T4A
PROGRAM MEMORY MAP
AND STACK
FC<12:0»
CALL, RETURM ﬁ} 13
RETFIE, RETLW <>
Stack Level 1
Stack Level 2
-
-
-
Stack Lavel 8
RESET Wactor 000ah
: <:
Intermup Vectar [JiNEF
f COO5R
On-Chip Pagg
Y O7FFR
Mer-nury 080 ch
Page 1
UFFFh
1000h
iFFFh
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2.2  Data Memory Organization

The data memory is partitioned into multiple banks
which contain the General Purpose Registers and the
Spedial Function Registers. Bits RP1 (STATUS<6>)
and RPO (STATUS<5>} are the bank select hits.

RP1:RPO Bank
00 0
01 1
10 2
11 3

51

Each bank extends up to 7Fh (128 bytes). Tha lower
locations of each bank are reserved for the Special
Function Registers. Above the Spacial Function Ragis-
ters are General Purpose Ragisters, impiemented as
static RAM. All implemented banks contain Special
Functicn Registers. Some frequently used Special
Function Registers from one bank may be mirrored in
ancther bank for code reduction and quicker access.

Note: EEPROM Data Memory description can be
found in Section 4.0 of this data sheet.

2.2 GENERAL PURPOSE REGISTER
FILE

The register file can be accessed either directly, or indi-
rectly through the File Select Register (FSR).




PIC16F87XA

52
A — e ———

FIGURE 2-3: PIC16FB76A/87TA REGISTER FILE MAP
File File File File
Address Address Address Address
Indirect addr.{? | ooh Indirect addr.t" [ agh Indirect addr.{7| 100h | Indirect addr?| 1a0nh
TMRO aly OFTION_REG | 81h TMRO t01h OPTION_REG| 181h
PCL 02h PCL g2h PCL 102h PCL 182h
STATUS Q3h STATUS 83h STATUS 103h STATUS 183h
FSR 04h FSR 84h FSR 104h FSR 184h
PORTA 05h TRISA 85h 105h 185h
PORTB 06h TRISB 8s6h PORTB 106h TRISB 186h
PORTC 07h TRISC a7h 107h 187h
PORTD!Y | 08h TRISD!! | 88h 108h 188h
PORTE(" | 0%h TRISE! | soh 108h 189h
PCLATH 0Ah PCLATH 8Ah PCLATH 10Ah PCLATH 18Ah
INTCON 08h INTCON 8Bh INTCON 10Bh INTCON 18Bh
PIR1 aCh PIE1 BCh EEDATA 18Ch EECON1 18Ch
FPIR2 0Dh PIE2 8Dh EEADR 10Dh EECON2 18Dh
TMRIL | OEh PCON | 8Eh EEDATH | 10Eh | Reserved® | 18en
TMR1H QFh a8Fh EEADRH 10Fh Resarved® [ 18Fh
T1CON 10h 40h 110h 180h
TMR2 11h SSPCON2 81h 111h 181h
T2CON 12h PR2 azh 112h 192h
SS5PBUF 13h SSPADD 93nh 113h 193h
SSPCON 14h SSPSTAT 94h 114h 194h
CCPR1L 15h 95h 115h 195h
CCPR1H 16h g6h t16h 186h
CCP1CON | 17h 97h General 117h General 197h
Purpose Purpose
RCSTA | 16h TXSTA 98h Register | 118h Register | 198h
TXREG 19h SPBRG 9%h 16 Bytes 118h 16 Bytes 198h
RCREG 1Ah 9Ah 11Ah 1948h
CCPR2L 1Bh 98h 11Bh 188h
CCPR2H 1Ch CMCON 8Ch #1Ch 18Ch
CCP2CON 1Dh CVRCON g0h 11Dh 18Dh
ADRESH 1Eh ADRESL 9Eh 11Eh 18Eh
ADCONOD 1Fh ADCON1 9Fh 11Fh 19Fh
20h ACh 12Ch 1ACh
General Gengral General General
Purpose Purpose Purpose Purpose
Register Ragister Register Register
96 Bytes 80 Bytes — 80 Bytes 16Fh 80 Bytes 1EER
accesses Foh accesses 170n accesses 1Foh
70h-7Fh 70h-7Fh 70h - 7Fh
7Fh FFh 17Fh 1EFh
Bank 0 Bank 1 Bank 2 Bank 3
.| Urnimplamented data memory locations, read as D
* Not a physical register.
Note 1: These registars are not implemented on the PIC16F3878A.
2: These registers are reserved, maintain these registers clear.
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SPECIAL FUNCTION REGISTERS

The Special Function Registers are registers used by
the CPU and peripheral modules for controlling the
gesired operation of the device. These registers are
implemented as static RAM. A list of these registars is

given in Tabie 2-1.

The Special Function Registers can be classified into

two sets: core (CPU) and peripheral. Those registers

peripheral features section.

associated with the core functions are described in
detail in this section. Those related to the operation of
the peripheral features are described in detail in the

TABLE 2-1: SPECIAL FUNCTION REGISTER SUMMARY

Details
Addess| Name | Bit7 | Bit6 | Bit5 | B4 | Bit3 Btz | BK1 | Bito :3::,8306'; on

pags:

Bank 0
oont  lINDF Addressing this location uses contents of FSR o address data memory {not a physical register) | 0000 0000 | 28, 148
01h TMRO Timer( Module Reglster oo ook | 53, 148
o2nt®  |PcL Program Counter (PC) Least Significant Byte D000 000D | 28, 148
aaht¥  [sTATUS Re | re1 | reo [ TO ] PO z | pc | € [ooor 1wex|20 148
04hf  |FSR Indirsct Data Memory Address Pointar xxxx xxxx | 29, 148
05h PORTA, — ] — TPORTA Data Latch when writtan: PORTA pins when raad --0x 0000 |41, 148
06h PORTB PORTE Data Latch when written: PORTB pins when read xxxx xxxx | 43,148
o7h PORTC PORTC Data Lalch whan writtan: PORTC pins when reag xaxx oo | 45, 148
osnt¥  PORTD PORTD Data Lateh when written: PORTD pins when read RIXK woxx | 46, 148
oon'4  [PORTE - — - e T\ = RE2 | RE1 | RE0 |---- —xxx|47.148
oA (PCLATH - — —  |\write Buffer for the upper 5 bits of the Program Counter | ---o aoco | 28, 148
oen®  |INTCON GIE PEIE | TMROE | INTE RBIE | TMROIF | INTF RBIF |0oo0 ooox}22 146
0Ch PIRT PSPIFS|  ADIF RCIF TXIF SSPIF | CCPAIF | TMR2IF | TMRIIF [aoon conp | 24, 148
OCh PIR2 _ CMIF — EEIF BCLIF — . CCP2IF | -0-0 o--0] 28, 148
GER TMRIL Holding register for the Least Significant Byle of the 16-bit TMRt Register 1o xxwx | 68, 148
oFh TMRIH Holding register for ihe Most Sigrificant Byte of the 16-bit TMR1 Register Kxxx xxxx | 5B, 148
10h  |T1CON -~ | = JT1cKPS1] TICKPSO [T10SCEN] TISYNG | TMRICS [TMR1ON| - 00 ocoo | 55, 148
11h TMR2 Timer2 Module Register 0000 a0oo | 60, 148
12n  |T2CON — _|TOUTPS3[TOUTRS2[ TOUTPS1 | TOUTESC| TMR2ON [T2CKPS1[T2CKPS0| ~000 0000 | 59, 148
13h SSPBUF Syrichronous Serial Port Receive Buffer/Transmit Register Hoix mxax ) 7T, 148
14h SSPCON WCOL [ 58P0V | SSPEN CKP SSPM3 | SSPM2 | SS5PM1 | SSPMO [ooca poon| 71, 80,
148

15h CCPRIL Capture/Compare/PWM Registert (LSB) xunx xaxx | 61, 148
16h CCPRIH CapturefCompare/PWM Register! (M5E) xxxx xxooc | 61, 148
17n CCP1CON —_ — CCP1X | CCP1Y | CCP1M3 | CCPIM2 | CCPIM1 | CCPIMB [--00 oooo | 62, 148
18h RCSTA SPEN RXg SREN CREN | ADDEN | FERR OERR | RXDD jo000 aoox | 110,148
19h TXREG USART Transmit Data Registar pOOo goco | 116, 148
1Ah RCREG LEART Racaive Data Register oooo 0000|116, 148
18h CCPR2L Caplure/Compare/PWM Register2 {LSB) oo e | 61, 148
1Ch CCPR2H Capture/Compare/PWM Register2 (MSH) xaoax 300 | B, 148
ibh JccPz2CON — | — {CCP2x | cCPzv | CCP2M3 | GCP2M2 [ CCP2WM1[CCP2MO| - 0o uooo | 62, 148
1Eh ADRESH AD Result Register High Byle oo Kxeix | 131, 148
1P |ADCONO [ ADCS1| ADCSO | crs2 | chst | CHSD [GODONE| — | ADON |ocoo oo-o)125 148
Legend: = =unknown, u = unchanged, q = valua depands on condition, - = unimplemented, read as ‘0", r = reserved.

Nota 1:

th Bota bk

Shaded localions are unimplemented, read as 0",

The upper byte of the program counter is not directly accessible. PCLATH is a holding register for the PC<12.8>, whose
contents are transfarred 1o the upper byte of the program counter.

: Bits PSPIE and PSPIF are reserved on PIC1BFA73AIBTEA devices; always maintain these bits clear.

: These registers can ba addressed from any bank,

1 PORTO, PORTE, TRISD, and TRISE are not implemented on PIC16FAT3A/B7EA devices, read as 0.
+ Bit 4 of EEADRH implemented only on the PIC16FBTEABTTA devices.
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TABLE 2-1: SPECIAL FUNCTION REGISTER SUMMARY (CONTINUED)

. ) . Valua on: Details
Address Name Bit 7 Bit& Bit 5 Bit 4 Bit 3 Bit 2 Bit1 Bit 0 POR, BOR on

papge:
Bank 1
sont  [INDF Addressing this location uses cantents of FSR to address data memory angn ooce | 29, 148
{not a physical register}

81 |OPTIONREG] RBPU | INTEDG | Tocs | TosE | Psa | PS2 | PS1 | P8O 1131 1111]21, 148
gzn¥  [PCL Program Counter (PC Least Significant Byle ooea onao | 28, 148
3t [s7aTUS Re | RP1_| RP0 | TO [ PD | z [ DC | € 000t 1mxx|20.148
sant®  |FsR indirect Data Memory Address Painter xxxx ok | 20, 148
85n TRISA — [ '~ |PORTA Data Direction Regisier --11 1111] 41,148
86h TRISB PORTB Data Direction Register 1111 1111 | 43. 148
87h TRISC PORTC Data Direction Register 1111 1111 45, 148
san®t  |TRISD PCRTD Data Direction Register 1111 1111 |46, 148
sant¥ | TRISE IBF OBF IBOv |PSPMODE] ——  [PORTE Data Direction Bits 0000 -111[ 48, 148
sant?¥ |PCLATH —_ - _ Wiite Buffer for tha upper 5 bits of the Program Counter | ---0 0000 | 28, 148
8B [INTCON GIE FEIE | TMROIE | INTE RBIE | TMROIF | INTF RBIF [0000 n00x |22, 148
8Cn PIE PSPIER | ADIE RCIE TXIE SSPIE | CCPYIE | TMR2IE | TMRIIE | 0000 Q000 | 23, 149
8D PIE2 — CMIE — EEIE BCLIE — - CCP2IE | -0-0 0--¢| 25,149
8ER PCON — — . 1 ¥_ - POR BOR |---- --aq]27, 148
8Fh — Unimplemented e —
0h — Unimplemented § - —
g1 SSPCON2 | GCEN JACKSTAT| ACKDT | ACKEN | RCEN | PEN | RSEN | SEN |0000 000081, 148
82h PR2 Timer2 Period Registar 111t 1111l 60,148
93h SSPADD Synchronous Serial Port (FC mode) Addrass Register apno aogo | 77, 149
aan  [SSPSTAT sMp | ckE | oE [T P | s | RW | UA | BF |acoo opool 77,149
a5h — Unirnglementad o —
B —_ Unimplemented — -
a7h — Unimplemanted — —_
98n _ |TASTA CSRC | Tx3 | TXEN | SYNC | — BRGH [ TRMT | TxeD |cooco -olofied 148
gah SPERG Baud Rate Generator Register poae oooo | 111, 149
gah — Unimplemenied —_ —_
g8h — Linimpiemented e —_
9Ch CMCON C20UT [ C10UT | cainv | CIINV cIs CM2 CM1 CMO |oo0oo o111 133,149
aDh CVRCON CVREN | CVROE | CVRR — CVR3 CyR2 ovR1l [ cvre looo. oacol139,148
9Eh ADRESL AT} Result Register Low Byte 3% xxxx | 131, 149
oFh _ |ADCON1 ADFM [ADEsz [ — T — [ PCrGa | PCFG2 | PCFG1 | PCFGO fo--- 0000 [ 126,148
Lagend: x = unknown, u = unchanged, g = value depends on condition. - = unimplemented, read as '0', r = reserved.

Shaded locatians are unimplemenied, read as '0".

cantents are transferred to the upper byte of the program counter,

: Bits PSPIE and PSPIF are reserved on FIC16FBT3A/BTEA devices; always maintain these Dits clear,

. These ragistérs can be addressed from any bank.

2
3
4: PORTD, PORTE, TRISD, and TRISE are not implementad on PIC16F873A/876A devices, read as ‘0"
5

: Bit 4 of EEADRH implameanted only on the PIC{GF8T6ABTTA devices.

: The upper byte of the program counter is not directly accessible, PCLATH is a holding register for the PC<12:8>, whose
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TABLE 2-1: SPECIAL FUNCTION REGISTER SUMMARY (CONTINUED)
. , . Value on: | D#218
Adiress|  Name Bit 7 Bit6 Bit5 Bita BIt 3 Bit 2 Bit1 Bit0 - on
POR, BOR
page:
Bank 2
100n®  INDF Addressing (his location uses contents of FSR ta address data memory 0000 pooo | 29, 148
{not a physical register)
101h TMRO Timerl Module Register Xxxx uxxx | 53, 148
102h? |PCL Program Counter's (PC) Least Significant Byte 0000 0000 | 28, 148
103h8) | STATUS R | re1 | RPO [ TO | PD | 2 oC | € [0001 1xxx| 20,148
104h |FSR Indirect Data Memory Address Poinler xox oo | 29, 148
195h — Unimplemented — —_
}Eh FORTE PORTH Data Latch when written: PORTE pins when read xxnx Wxxx | 43, 148
107h — Unimptemented — —
108h -— Unimplemented — —
108h — Linirmplemented — —
10AN"3) [ PCLATH — - —  |write Buffer for the upper § bits of the Program Counter | ---0 9000 | 26, 148
waen¥ LiNTeoN e | peie | TR | wie | ReiE | TMRoE | WNTF | RBIF | ooop onox 22,148
1och EEDATA EEPROM Data Register Low Byle Wt o | A7, 149
JoDh  |ECADR EEPROM Address Register Low Byte xxxx s | 37, 149
t0Eh  |EEDATH - — |EEPROM Data Register High Byte --xx oxxxx | 37, 148
10Fh  |EEADRH = e — | =%  |EEPROM Address Register High Byte s axxx| 37,148
Bank 3
180n™" [INDF Addressing this locati nts of FSR to address data memol
80 N phygical regishla?? 585 calle ry a00C 0000 | 29, 148
181h__ |OPTION_REG| RBPU [ INTEDG | Tocs | TOSE | PSA | Ps2 | PS1 | PSQ [1111 111121 148
1820 |ecL Program Counter (PC) Least Significant Byle 0000 0400 | 28, 148
(1830 _[STATUS RP_| RP1 | RPO | 10 ] B | 2z | BC | C |0001 txxx|20,148
184 PSR indirect Data Memory Address Poeinter xooex xaoex | 29, 148
18sh — Unimpiemantad — —
1860 TRISE PORTB Data Direction Register 1111 111143, 148
187h — Unimplemented — —_
188h — Unirplementad - —
188h — Unimplementod F 2 gl
18403} |PCLATH o — — | write Bufter for the upper 5 bits of the Program Counter | ---0 000G | 28, 148
(18BN [INTCON GIE PEIE | TMROIE | INTE RBIE TMROIF | INTF RBIF {0000 noox | 22, 148
18Ch  [EECON1T EEPGD — e — WRERR | WREN WR RD [x--- xooo]32, 149
18Dh  |EECONZ EEPROM Control Register2 (not a physical register} -- 137149
18ER — Raserved maintain clear 0000 0000 —_
Iﬁh —_ Reserved maintain chear qaoog 0000 —
Legend:  x = unknown. u = unchanged, ¢ = value depends on condition, - = unimplemenied, read as 'Y, 1 = reserved.
Shaded locations are unimplemented, read as 0",
Note 1: Tha upper byte of the program counter is not directly accessible. PCLATH is a hokding register for the PC<12:8>, whose

2
3
4
5

conlents are transferred fo the upper byte of the program counter.

; Bits PSFIE and PSPIF are reserved on PIC16FBTIABT6A devices, always maintain these bits clear.

1 Thase egisters can be addressed from any bank.

: PORTD, PORTE, TRISD, and TRISE are not implemented on PIC18F873A/878A devices, read as 0.

: Bit 4 of EEADRH implemented only an the PICT6FBTBAMBTTA devices.
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KEE SEMICONDUCTOR KTC9012
TECHNICAL DATA EPITAXIAL PLANAR PNP TRANSISTOR

GENFRAL PURPOSE APPILICATION.
SWITCHING APPLICATION.
Lo v .
F'EATURES
- Excellent he, Lineanty.
Uomplementary w KT
N 11 MITT R3] Il'\-
4 4 TOAAY
B 4snhaY
T amMAx
1¥ ods
MAXIMUM RATING (Ta=25T') b
CHARACTFRISTIC SYMBOI. i RATING | UNIT " o
Colleewor-Rase Vollage Veso -40 v ‘ i Ic:m:)\x“
1 I
Collector-Fmiter Voltape Virn 3L v 1% RLAX
. . (L)
Emiller-Hase Viliape Veag -3 v
Collector Cucrent I -500 mA : n.:\‘l: R
Emitier Curre;n Ig : 00 mA LR IRIRIL
Collector P{Iu Missipation P - 625 mw
Junction Temperature T, 150 T TQ-82
Storage Temperature Range Tz -85~ 150 4
ELECTRICAL CHARACTERISTICS {Ta=25T7)
CHARACTERISTIC J_ SYMBOL TEST CONDITION I MIN, ‘ TYP. | MAX. l L.?Nl'E_l
Collector Cut-off Curment lrgen Vep==35V. Ig O - - -0 1 A
Emitter Cut-off Curment L Vig -5V, [0 - 4 -G A
DC Current Gain By (Nole) | Vig=tV. lo—S0mA 64 ; 246
Collector-Eminer Saturalion Yollage ¥ CErsay lo—-100mA, 1z—10mA - -0, 024 v
Base-Frnitter \'(;L-\.age i VaE L=-100mA, Vg AW AR 18 W
i Ira nsitien Ireguenty [ Vep=-6Y, 1-=-20m4A, =]00MHz 150 - - MH..
Collecior Ouiput Capacitanee Cop Vep=-6¥. I.=0, =1MHz - T - i pF

“ole . hpg Clacafication 12064~ 91, E78~ 102 Fa6—135 LillR~ 164, W0T44= 202 1170~ 246
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KEE SEMICONDUCTOR KTC9013
TECHNICAL DATA EPITAXIAL PLANAR NPN FRANSISTOR

GEMERAL PURPOSE APPLICATION.

SWITCHING APPLICATION.
. 13 - R S,
FEATLURES
- Excellent hyg Lipearity.
- Complementary to KTT9012
- [3 LE LS TN LA TS TN
A ERUEIRY 3
W s AN
A FEMAN
T [[F5
MAXIMUM RATING (Ta=257) o :T'
CHARACTERISTIC SYMBOL. | RATING | UNIT o o
Collector-Base Voluape Venn 40 ¥ :: ’ rsu:lr:rj\s\u
Collector-Emitter Voltage Vero 30 v N M C s :1’;.\
. &, % .
I—Emizler-}jaw Voltage Ving 5 v _ - =
- L3 1
Colicetor Current I- 50 mA 2 :"\*1]’ Ik
Ermter Cllrreﬁl e S50 mA R "
(‘nllecm.\.‘.Puwcr Dissipation I ] f35 i ;
Junetion Temperatute T, |50 i T2 J
Storuge Temperawire Ranpe Tae .55~ 150 iy
ELECTRICAL CHARACTERISTICS (Ta=251)
T
CHARACTERISTH SYMBOL TEST CONDITION | MiN. TYP. | MAX UNIT
Collector ('Ul-l.)ﬁ- (."l;l'r:n! lemey Yop=158V, g0 ! c - . . -I&A
Emiter Cut-aff Curent | [ran ¥ep 3¥. =0 - b wl A
DC Current Gain v hpp (Note) Ve~ IV, (-—30mA 64 - - a6
Calicctar-Eminer Saturanon Voltage VirEisan = 1100mA, Ig—10mA - ol 0,25 v
Buse-Emitier Volfape Vor 1 I=100mA, VeIV 08 o v
Transition Frequency g .ﬂ- Yep=6V. 1e=20mA. F=i00Milz bo140 - — MHz
Collector Quiput Capacitance Cen Vep=6V, 1g=0, f=1MIiz | - T4 - Pl

Notc - hep Classification [¥64~91, E78~1120 F:96~135. G118~166, H:144~202 1176246
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KEE SEMICONDUCTOR KIA7805AP/API~

TECHNICAL DATA KIAT7824AP/API

KOREA ELECTRONICS GO.LTT: RIPOLAR LINEAR INTEGRATED CIRCUIT

THREE TERMINAL POSITIVE VOLTAGE REGULATORS
5V, 6V, 8V, OV, 10V, 12V, 15V, 18V, 20V, 24V.

FEATURES is @_{ 1

- Suitable for ¢ MO5, TTL, the Other - s - ERANRT D
[Hgital IC's Power Supply. ! 2 :::x
+ Interntal Thermal Overload Protection. | e
+ Intermnal Short Circuit Current Lirniting. i
- Output Current in Excess of 1A. r ] e
+ Satisfies TFC-65 Specification. ol
(Internationa’ Electronical Corpmission}. 2 15
L T
x 54 .
L3 AT W
MAXIMUM RATINGS (Ta=25%T) : Y
CHARACTERISTIC SYMBOL | RATING | UNIT ; T
. . el 2 L biam |
KIATROSAP/AFI~ [ . P SUBSNNLLY. e
i KIATS15AP/AFI
Input Voitage ——(————=——""7 Vn =731, \V Al e b
| KIAT313AP/API~ N
. KIATS24AD/API e TO—R20AB
Power Dissipation (Tc=25T) Pr 208 W
Power Dissipation | KIATR0BAFI~ | £ "
{Without Heatsink! | KIATS244F1 d j ) O
DOd | WILUWFTRERS
Operating Junction Temperature T; -30~150 e
Storage Temperature Tag -5o9~150 1 _E_
1
4
[
i
Q
: ;
BT
1. INPIFT
2 COMMSON
3 TR

To—22013
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KIA7805AP/API~KIA7824AP/API

EQUIVALENT CIRCUIT

Pt
) INPU
T " I - id) PUT
&2 =
<
& Q1L [
A
L e !
_. A 7 lefj{
— Q17 @
P f P < R
s 1 ’ {3} ouTPUT
A i T -
?'/15 e ¢ § Y
! Ef _.4{ <
("4 2 &2
_ » | ' s o1 ,
i o 5 e M N 4 [’Qw
Ml Gty =y
= . 7 74
+1.613 S&f} J : {/Q i a
R )
' '| Q3 l Q5 Q8 Q8
o I
‘ B2 J 23 25 o gg =
| 9, \ 1 1 L] l (2" COMMON (GND:

)
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KIA7805AP/API~KIA7824AP/API

KIATROGAP/API
ELECTRICAL CHARACTERISTICS (Vn=11V, lour=500mA, 0T =T;=125T)
CHARACTERISTIC SYMBOL | 1o | TEST CONDITION MIN. | TYP. | MAX. | UNIT
Output Voitage Venr 1 T;=25C, Ilour=100mA 875 | A0 | B25 v
B0V 2 V25V - 1 120
Tnput Regulation Reg line 1 T=257 < mV
GV V=13V - 2 &
5mA < lour = LAA - R VI
Load Regulation Reg Joad ! Ti=25T b omV
250mA £ Ly 2 T50mA N 3 &
BV = V=21V . .
Output Volta V i7 Z 5.7 - 8.3 W
ot Foltage oot 'l somA<lar=108, PosisW | °
Chuieseent Current In 1 Ti=25T, Iouy=5mA - 43 20 mAa
Quiescent Current Change Al 1 gV = V=28V = - 1.3 ma
. . ¢ Ta=25T, 10Hz == 100kHz £ .

t e . s 1 =R=1 [ . i ;
Jutput Noise Voltage Vo 1 Lot =60rmA 55 IV s
. . e ; f=120Hz, SV 2 Vm= 18V, dB

Ripple Rejection Ratio ER 1 lovr=50mA, T,-25C 61 ik

Dropout Vollage Vo 1 Luyr=104, T=%T 2 20 - v
Short Cireuit Current Limnit JC% 1 T;=2651C - 15 A
Average Ternper-ature .

Uoefficient of TCvg 1 lour=5mA, 0L =Ti=12/T 07 : - |mVAT
Output Voltage
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ibi Filicon grease

When a cireuit not exceeding maximum rating is designed, it is to be desired that the grease
should be used i possible. If it is required that the contact thermal resistance is  reduced from
the view-potat of the cirant design, It is recommended that the following methods be adopted.

A Use Thereon (Fuji High Polymer Kogyo K.K)
B! Use SCI0N (Torei Silicon) or G-640 {GE), if grease is used.

{e) Torque

When installing IC on a heat sink or the like, tighten the IC with the torque of less than the rated
vaiue, If it is tightened with the torque in excess of the rated value, sometimes the interna’ elements
of the IC are adversely affected. Therefore, great care should be given to the installing operation.

Further, if polvcarbonate screws are used, the torcue causes a change with the passage of time, which
may Jessen the effect of radiation.

3 IEC {International Electronical Commission)-65 Specification.

() [EC (International Electronical Commission!-66 is the standard, parts testing method, machinery and tolls
{used in connecting main power directly and indirectly) Which are used at horne and general hulding.
The purpose of the above standard is not to breaking out the risk which is related to an electric shock,
a heating, a fire and the damage of surrounding parts in the case of normai or abnormal operating.

(b} In case temmperature is imited by temperature overheating prevention device, fuse or the operation of
fuse resistor

One must calculate the temperature of PCB substrate in 2 minute,
AT %1100 repulared

4 T="T(The PCB substrate ternperatire in 2 minute} - TatAmbient temperature}

{c! Graph

120 time(second)

As the termtory of the deviant Jine appear by the heat, as the area is wider,
T The PCB sabstrate temperswrs in 2 minute} 15 becormung higl.
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KIA7805AP/API~KIA7824AP/API
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KIA7805AP/API~KIA7824AP/API
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1N4001, 1N4002, 1N4003,
1N4004, 1N4005, 1N4006,
1N4007

1N4004 and 1N4007 are Preferred Devices

Axial Lead Standard
Recovery Rectifiers

http:/fonsemi.com

This data sheet provides information on subminiature size, axial
lead mounted rectifiers for general—purpose low—power applications.

Mechanical Characteristics
® (Case: Epoxy, Molded
® Weight: 0.4 gram (approximately)

LEAD MOUNTED RECTIFIERS

501000 VOLTS

DIFFUSED JUNCTION

¢ Tinish: All External Surfaces Corrosion Resistant and Terminal
Leads are Readiiy Solderable

¢ |.cad and Mounting Surface Temperature for Soldering Purposes:
220°C Max. for 10 Seconds, 1/16” from case

& Shipped in plastic bags, 1000 per bag.

Available Tape and Reeled, SO0 per reel, by adding a “R1.” suffix to

the part number

Available in Fan-Feld Packaging, 3000 per box, by adding a “FF”

suffix to the part number

Polarity: Cathode Indicated by Polarity Band

® Marking: IN40Q1, [N4OO2, IN4DO3, 1N4004, 1N4005, IN4006,
IN40G7T

CASE 55-03
AXIAL LEAD
PLASTIC

MARKING DIAGRAM

AL
N
can v 400x 2
YYWW
AL = Assembly Location

1M400x = Devige Number

x =123 4586017
¥y = ‘Year
WW  =Work Week
MAXIMUM RATINGS
Rating Symbol | 1N4001 | 1N4002 | 1N4003 | 1R4004 | IN40OS | 1N4006 | 1N40DT | Unit
“Pzak Repalitive Reverse Voltage VRaM 50 +00 200 400 600 806 1000 Voits
Working Peak Reverse Voltage Virwm
DT Blocking Voltage Vr
“Mor—Repetitive Peak Reverse Voltage VREM &0 120 240 480 720 1004 1200 Volts
{halfwave, single phase, 60 Hz)
‘RMS Reverse Voltage VR{RMS) 35 70 140 280 420 560 700 | Votts
*Average Rectified Forward Current lo 1.0 Amp
(single phase, resistive ioad,
B0 Hz, Ty = 75°C)
*Mon-Repetitive Peak Surge Currert lrgm 30 (for 1 cycle) Amp
(surge applied at rated ioad
conditions)
Operating and Storage Junction Ty —B5 to +175 “C
Temperature Range Tagy

‘Indicates JEDEC Registered Data

ORDERING INFORMATION

Sea detadec arderng and shipping informaton on page 2 of
this data sheet.

Praferred devices are recommended choices for fulure use
and best overall value.




1N4001, 1N4002, 1N4003, 1N4004, 1N4005, 1N4006, 1N4007

ELECTRICAL CHARACTERISTICS"
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Rating Symboil Typ Max Unit

Maximum Instantanecus Forward Voltage Drop vE 0.93 1.1 Volls
{is = 1.0 Amp, T, = 25°C)

Maximum Full-Cycle Average Forward Vohage Drop Vv - 0.8 WVolls
{ln = 1.0 Amp, T = 75°C, 1 inch lsads)

Maximum Reverse Current (rated dc voltage) Ir pA
(T, = 25°C) 0.05 10
(Ty = 100°C) 1.0 50

Maximum Full-Cycle Average Reverse Current Iriav) - ao WA
flo = 1.0 Amp, T, = 75°C, 1 inch leads)

*Indicates JEDEC Registered Data

ORDERING & SHIPPING INFORMATION

Device Package Shipping
TN4OH Axial Lead 1000 Units/Bag
1N4CO1FF Axial Lead 3000 Units/Box
IN4001RL Axial Lead S000/Tape & Resl
1N4002 Axial Lead 1000 UnitsfBag
1N4C02FF Axial Lead 3000 Units/Box
1N4D02RL Axial Lead 5000/ Tape & Reel
1N4003 Axial Lead 1000 UnitsrBag
1N4003FF Axial Lead 000 Units/Box
1N4003RL Axial Lead 5000/Tape & Reel
1N4004 Axial Lead 1400 Units/Bag
1N4004FF Axial Lead 3000 Units/Bax
AN4004RL Axial Lead S000{Tape & Reel
1MN4005 Axial Lead 1000 LInits/Bag
1N4005FF Axial Lead 3000 Units/Box
1N4005RL Axial Lead 5000/ Tape & Reel
TH4006 Axial Lead 1000 Units/Bag
TN4008FF Axial Lead 3000 UnitsfBox
1N400ERL Axial Lead 5000/Tape & Reel
1N4007 Axial Lead 1000 Units/Bag
1N4007FF Axial Lead 3000 Units/Box
IN4QO7RL Axial Lead 5000/ Tape & Resl
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1N4001, 1N4002, 1N4003, 1N4004, 1N4005, 1N4006, 1N4007

PACKAGE DIMENSICNS

AXIAL LEAD
CASE 59-03
ISSVEM

e

WOTES:
1. ALL RULES AND ROTES ASSOCTED WITH
JEDEC DO-41 QUTLINE SHALL APPLY.
2 POLARTEY DENUTED BY CATHODE BAND.
3. LEAD DIAMETER NGT CONTROLLED YWATHN F
DIENSION.

A 407 530

=
:
3
GE

L— .
x I
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I&Jﬁllﬂi&lﬁ?ﬂﬂ&lmiﬁ‘lﬂ%ﬁﬂﬂLﬂ"’iiils'l Lﬁuauinﬁ'nimmmzsni’nimuuuﬁuuwzmﬁm“s'my
list p=16872

#include p16i872.ing

__config 0x1C3A

DEFINE SW_START  PORTAQ

DEFINE SW_DOWN PORTAD

DEFINE SW_UP PORTA 1

DEFINE SW_MODE PCORTA 2
HDEFINE COIN1 PORTA,3
HDEFINE PUMP PORTC 1
#DEFINE BUZZER PORTC,2
HDEFINE COM4 PORTC 4
H#DEFINE COM3 PORTC,b
HDEFINE COM2 PORTC.6
#DEFINE COM1 PORTC,7
#DEFINE LAST_COIN1 LAST.0
HDEFINE LAST_START LAST.3
HDEFINE PRESS_START LAST4
LED EQU PORTB

[ EAkdkkkkkkkd kA k ok DATA kkkdhkhkkrArkrrk kb hkbdwddd

PROGRAM EQU  0X30
COIN EQU 0X31
TIME_AIR EQU  0X32
COIN_VALUE EQU 0X33

VODE EQU  0X50
MODE_SUB  EQU  0X51
BCD EQU  0X57
HEX EQU 0X&8
LAST EQU  0X59
PRESS EQU  0X5A

TEMP EQU  0X5C
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TEMP2 EQU 0X5D
DIGIT1 EQU  0X70
DIGIT2 EQU 0X71
DIGIT3 EQU 0X72
DIGIT4 EQU 0X73
DIGITL EQU 0X74
DIGITH EQU 0X75
DIGITH?2 EQU  0X76

LOOP_PUMP EQU 0X78
LOOP_PUMP2 EQU 0X73
[.OOP_SCAN EQU 0X7C
[LOOP_SCAN2 EQU  0X7D
DELAY TMP EQU 0X7E
DELAY TMPZ EQU OX7F
EE_DATA EQU  0X6l
EE_ADDR EQU  0X61

LLADDR_PROGRAM
EEADDR_COIN
FEADDR_TIME_ATR
FEADDR_CCOIN_TOTAL1
FEADDR_COIN_TCOTAL2
EEADDR_COIN_TOTAL3
FEADDR_COINt _VALUE
LEADDR _COINZ_VALUE
FEADDR_COIN3_VALUE
NOISE_TIME  EOQU  0X14
TRUE EQU 0X3b
FALSE EQU 0X00

: variable keep EEPROM DATA
: variable keep EEPROM ADDRESS

; ThkFkkkhhhkFk b wa CONSTANT VAL'U'E kkxkrkrwrk et

EQU  0X10
EQU X1
EQU  0X12
EQU  0X13
EQU 0X14
EQU  0X15
EQU  0X16
QU  0X17
EQU  (X18
;=20 MS

[ETTER_0 EQU  B'00010100'
[ ETTER_1 EQU  B'11110110'
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LETTER_2
[ ETTER_3
[ ETTER_4
LETTER_b
LETTER_6
LETTER_7
LETTER 8
LETTER_9
LETTER_A
LETTER_B
LETTER_C
LETTER_D
LETTER_E
LETTER_F

MAIN:

LETTER_DOT

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

MOVLW

B'10001100°
B'11000100'
B'01100110
B'01000101'
B'00000111"
B'11110100"
B'00300100°
B'01100100'
B'00100100'
B'00000111"
B'00g11101°
B'10000110'
B'00001101"
B'00101101°
B'11111011
ORG

X086

0X00

BANKSEL
MOVWF
MOVLW
MOVWEF
MOVLW
MOVWE
MOVLW
MOVWEF
BANKSEL
BCF
CLRF
MOVLW
MOVWEF
CLRF

ADCON1
ADCON1
OXFF
TRISA
0X00
TRISB
(0X00
TRISC
PORTA
INTCON,GIE
PORTB
0Xm
PORTC
LAST
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CHECK_MEM:

EEEEd s L]
r

MODEQO:

MODEQD_1:

MODEQC_UP:

MODEQOC_UP_2:

MODECO_SCAN:
MODEQGO_MODE:

CLRF PRESS

CLRF MODE_SUB

CALL MEM_RD_ALL

MOVLW TRUE

XORWF PFROGRAM,0

BZ MODEQO

CALL RESET MEM

MODE 0 FEEEREAALRE TR RA AR AR IRk
MOVLW (X00
MOVWF MODE
CALL DISP_MODE
MOVFW COIN
BZ MODED0_1
BCF PRESS_START
CALL SCAN_IO
BTFSC SW_MCDE
GOTO MODEGC_UP
GOTO MODEO
BTFSC SW_UP
GOTO MODEGO_START
MOVLW O0XFA
MOVWF LOOP_SCAN
MOVLW LETTER_F
MOVWF DIGIT1
MOVWEF DIGIT2
MOVWF DIGIT3
MOVWF DIGIT4
CALL DISPLAY
CALL DISPLAY
BTFSC SW_UP




79

MODEQO_START:

PUMP_SCAN:

PUMP_SCAN_2:

PUMP_SCAN_3:

PUMP_SCAN_4:

END_PUMP_SCAN:

GOTO
DECFSZ
GOTQ
CALL

BTFSS
GOTO
BCF
MOVFW
BZ
MOVFW
MOVWF
CALL
MOVFW
MOVWF

MOVLW
MOVWEF
BSF
CALL
BTFSS
GOTO
BCF
BCF
CALL
BTFSS
GOTO
BCF
BSF

DECFSZ

MODEOO_START
LOOP_SCAN,1
MQDEQQ_UP_2
RESET _MEM

PRESS_START
MODEO00_SCAN
PRESS_START
COIN
MODEQO_SCAN
TIME_AIR

BCD

BCDZHEX

HEX
LOOP_PUMP2

0X02
LOOP_PUMP
PUMP
SCAN_IO
PRESS _START
END_PUMP SCAN
PRESS_START
PUMP
SCAN_IO
PRESS_START
PUMP_SCAN_4
PRESS_START
PUMP

LOOP_PUMP 1
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BEEP:

BEEP_2:

SEELES S L2
h

MODEO1:

DISP MODEQ1:

DISP_MODEQ1_t:

MODE 1

GOTO
DECFSZ
GOTO
MOVFW
MOVWEF
CALL
MOVFW
MOVWF
CALL
BNZ
BCF
MOVLW
MOVWE
BSF
CALL
BCF
CALL
DECFSZ
GOTO
GQTO

MOVLW
MOVWF
CALL
MOVLW
MOVWEF
MOVLW
MOVWF
SWAPF
ANDLW
SUBLW

PUMP_SCAN_3
LOQP_PUMPZ 1
PUMP_SCAN_2
COIN

BCD

DEC_BCD

BCD

COIN

MEM _WR_COIN
PUMP _SCAN
PUMP

0X3C
LOOP_PUMP
BUZZER
DISPLAY
BUZZER
DISPLAY
LOOP_PUMP, 1
BEEP 2
MODEOC_SCAN

FrEFEEd kbbb d kAT Xk Tkt bty

0X01

MODE
DISP_MODE
0X50
LOOP_SCAN
0XEFF

DIGIT4
TIME_AIR,0
D3

0X09
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MODEO1_3_0:

MODEO1_3_1:

MODEQL_DIGIT2:

MODEQ1_MODE;

BNC
MOVLW
MOVWE
SWAPF
ANDLW
GOTO
MOVLW
MOVWEF
SWAPF
ANDLW
MOVWF
MOVLW
SUBWE

MOVWF
CALL
MOVFW
ANDLW
MOVWE
MOVEW
ANDLW
MOVWF
CALL
MOVFW
MOVWF
CALL
DECFSZ
GOTO
BTFSC
GOTO
GOTO

MODEQ1_3_1
LETTER_0
DIGIT3
TIME_AIR,0
OXC0F
MODEQ1_DIGIT2
LETTER_1?
DIGIT3
TIME_AIR.0
OXOF

TEMP

DX0A
TEMP,0

BCD
BCD2LED

BCD
LETTER_DQOT
DIGIT2
TIME_AIR
OXCOF

BCD

BCDZLED

BCD

DIGIT?
DISPLAY
LOOP_SCAN,1
DISP_MODEQ1 1
SW_MODE
MODEG1_UP
MODEGQ
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MODEQ1_UP: BTFSC
GOTO
MOVFW
MOVWF
CALL
MOVFW
MOVWE
CALL
MODEQ1_DOWN: BTFSC
GOTO
MOVFW
MOVWEF
CALL
MOVFW
MOVWF
CALL
GQTO

SCAN_IO: MOVLW
MOVWF
SCAN_IO_2: MOVLW
MOVWF
SCAN_DISP_COIN: MOVFW
MOVWE
CALL
SCAN_DISPLAY: CALL
DECFSZ
GOTO
SCAN_START: BTFSC
GOTO
CALL

SW_UP
MODEQ1_DOWN
TIME_AIR

BCD

INC_BCD

BCD

TIME_AIR
MEM_WR_TIME_AIR
SW_DOWN
DISP_MODEO01
TIME_AIR

BCD

DEC_BCD

BCD

TIME_AIR
MEM_WR_TIME_AIR
DISP_MODEQ01

;******1*** FUNCTION Fhekdkkxkkhhbhrwkir

0X02
LOGP_SCANZ
0X02
LOOP_SCAN
COIN

DIGITL
DISF_BCD
DISPLAY
LOOP_SCAN,1
SCAN_DISP_COIN
SW_START
SCAN_COIN1
DISPLAY
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BTFSC SW_START

GOTO SCAN_COIN1
SCAN_START _LOOP:

BTFSS SW_START

GOTO SCAN_START_LOOP

BSF PRESS_START
SCAN_COINT: BTFSC COIN1

GOTO SET_COIN1

BTESS LAST_CCIN1

GOTO CLR_COIN1

MOVLW 0X02

MOVWF LOOP_SCAN
NOISE_COIN1: CIR WDT

CALL DISPLAY

BTFSC CQOIN1

GOTO SET_CCIN1

DECFSZ LOOP_SCAN,1

GOTO NOISE _COIN1

MOVLW 0x01

MOVWE COIN_VALUE

CALL INC_COIN
CLR_COIN1: BCF LAST_COIN1

GOTO END_SCAN_IO
SET_CQOINT: BSF LAST_COIN1
END_SCAN_IO: DECFSZ LOOP_SCAN21

GOTO SCAN_[0_2

RETURN
DISP_MODE: MOVLW 0XA0D

MOVWF LOOP_SCAN

MOVLW LETTER_C

MOVWE DIGIT4
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DISP_MODE_1:

DISP MODE_2;

ISP BCD:

BCD_3 0

MOVLW
MOVWEF
MOVLW
MOVWF
MOVFW
MOVWF
CALL
MOVFW
MOVWE
CALL
DECFSZ
GOTO
MOVLW
MOVWEF
MOVLW
MOVWE
MOVWEF
MOVWE
MOVWF
CALL
DECFSZ
GOTO
RETURN
MOVLW
MOVWF
SWAPF
ANDLW
SUBLW
BNC
MOVILW

O0XFF

DIGIT3
LETTER_D
DIGIT2

MCDE

BCD
BCD2ZLED
BCD

DIGIT1
DISPLAY
[LOOP_SCAN,1
DISP_MODE _1
0X32
LOOP_SCAN
OXFF

DIGIT4

DIGIT3

DIGIT2

DIGIT1
DISPLAY
LOCE_SCAN1
DISF_MODE_2

LETTER_O
DIGIT4
DIGITL,0
0X0F

0X09

BCD_ 3.1
LETTER_0
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BCD_3_1:

BCD_DIGIT2:

DISPLAY:

END_DISP_BCD:

MOVWF
SWAPF
ANDLW
GATO
MOVLW
MOVWF
SWAPF
ANDLW
MOVWF
MOVLW
SUBWEF
MOVWE
CALL
MOVFW
MOVWFE
MOVFW
ANDLW
MOVWF
CALL
MOVEW
MOVWFEF
CALL
RETURN
BSF
MOVEW
MOVWEF
BCF
CALL
BSF
MOVEFW
MOVWEF

DIGIT3
DIGITL,0
0X0F
BCD_DIGIT2
LETTER_1
DIGIT3
DIGITL,0
OXOF
TEMP
0X0A
TEME,0
BCB
BCD2LED
BCD
DIGIT2
DIGITL
DX0F
BCD
BCD2LED
BCD
DIGIT1
DISPLAY

COM1
DIGIT4

LED

COM4
DELAY_DISP
COM4
DIGIT3

LED
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DELAY _DISP:
DELAY 1

BCD2LED:

BCD2LED_2:

DISPLAY_END:

BCF
CALL
BSF
MOVFW
MOVWF
BCF
CAIL
BSF
MOVFW
MOVWF
BCE
CALL
RETURN
CLRF
CLRWDT
CLRWDT
DECFSZ
GQOTO
RETURN
MOVLW
KORWF
BNZ
MOVLW
MOVWE
RETURN
MOVLW
XCORWF
BNZ
MOVLW
MOVWEF
RETURN

COM3
DELAY DISP
COM3
DIGIT2

LED

COM2
DELAY_DISP
COM2
DIGIT1

LED

COM1
DELAY DISP

DELAY_TMP

DELAY TMP,1
DELAY_1

0X01

BCD.O
BCDZLED 2
LETTER_1
BCD

0X02

BCD,0
BCDZLED_3
LETTER_2
BCD
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BCD2LED_3:

BCDZLED_4:

BCDZLED &

BCDZLED_6:

BCD2LED_7:

BCD2LED_8:

MOVLW
XORWF
BNZ
MOVLW
MOVWF
RETURN
MOVLW
XORWEF
BNZ
MOVLW
MOVWE
RETURN
MOVLW
XORWF
BNZ
MOVLW
MOVWEF
RETURN
MOVLW
XORWE
BNZ
MOVLW
MOVWF
RETURN
MOVLW
XORWF
BNZ
MOVLW
MOVWF
RETURN
MOVLW

0X03

BCD,0
BCDZLED_4
TETTER_3
BCD

0X04

BCD O
BCDZLED &
LETTER_4
BCD

(X05

BCD,0
BCDZLED_#&
LETTER 5
BCD

0X06

BCD.O
BCD2LED 7
LETTER_6
BCD

0X07

BCD,0
BCD2LED 8
LETTER 7
BCD

0X08
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BCD2LED_9:

BCD2LED_A;

BCD2LED_B:

BCD2LED_C:

BCD2LED_D:

XORWE
BNZ
MOVLW
MOVWE
RETURN
MOVLW
XORWFBCD,0
BNZ
MOVLW
MOVWF
RETURN
MOVLW
XORWF
BNZ
MOVLW
MOVWEF
RETURN
MOVLW
XORWF
BNZ
MOVLW
MOVWF
RETURN
MOVLW
XORWF
BNZ
MOVLW
MOVWEF
RETURN
MOVLW
XORWERBCD O

BCDO
BCD2LED_9
LETTER_8
BCD

0X09

BCD2LED_A
LETTER_9
BCD

0X0A

BCD,0
BCDZLED_B
LETTER_A
BCD

0X0B

BCDO
BCD2LED_C
LETTER_B
BCD

0XoC

BCD,0
BCD2LED_D
LETTER_C
BCD

0XoD
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BCDZLED_E:

BCDZ2LED _F:

BCDZ2LED _0:

BCD2HEX:

BNZ
MOVLW
MOVWE
RETURN
MOVLW
XORWF
BNZ
MOVLW
MOVWF
RETURN
MOVLW
XORWF
BNZ
MOVLW
MOVWF
RETURN
MOVLW
MOVWF
RETURN
MOVFW
ANDLW
MOVWF
MOVLW
ANDWF
CLRC
RRF
MOVFW
ADDWF

RRF
MOVEFW

BCDZLED R
LETTER_D
BCD

0X0E

BCD,0
BCDZLED_F
LETTER E
BCD

(UXOF

BCD,0
BCDZLED_0
LETTER_F
BCD

LETTER_ O
BCD

BCD
OXOF

OXFQ
BCD.1

BCD 1
BCD
HEX1
BCD.1
BCD1
BCD
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ADDWF HEX.1
RETURN

INC_BCD: MOVFW BCD
ANDLW OX0F
SUBLW 0X08
BNC INC_BCD_10
INCF BCD 1
RETURN

INC_BCD_10: MOVLW 0X07
ADDWEF BCD1
RETURN

DEC_BCD: MOVEW BCD
ANDLW 0XOF
BZ DEC_BCD_10
DECF BCD,1
RETURN

DEC_BCD_10: MOVLW 0X07
SUBWF BCD,1
RETURN

INC_COIN: MOVEW COIN
ANDLW 0XoF
MOVWF TEMP
MOVFW COIN_VALUE
ANDLW OXOF
ADDWF TEMP,1
MOVLW 0X0A
SUBWF TEMP,0
BNC INC_COIN_2
MOVLW 0X06
ADDWF TEMP,1

INC_COIN_2: MOVEW COIN
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RESET MEM:

MEM_RD_ALL:

END_INC_COIN:

ANDLW
ADDWF
MOVEW
ANDLW
ADDWF
MOVWF
CALL
RETURN
MOVLW
MOVWE
CLRF
MOVLW
MOVWE
CALL
CALL
CALL
RETURN
MOVLW
MOVWE
CALL
MOVFW
MOVWEF
MOVLW
MOVWEF
CALL
MOVFW
MQOQVWEF
MOVLW
MOVWF
CALL
MOVFW

0XFO

TEMP,1
COIN_VALUE
0XF0

TEMP,0

COIN
MEM_WR_COIN

TRUE

PROGRAM

COIN

0X75

TIME_AIR
MEM_WR_PROGRAM
MEM_WR_CCIN
MEM_WR_TIME_AIR

EEADDR PROGRAM
EE_ADDR
EE_READ_BYTE
EE_DATA
PROGRAM
EEADDR_COIN
EE_ADDR
EE_READ_BYTE
EE_DATA

COIN
EEADDR_TIME_AIR
EE_ADDR
EE_READ_BYTE
EE_DATA
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MOVWF TIME_AIR
RETURN

MEM_WR_PROGRAM: MOVLW EEADDR_PROGRAM
MOVWEF EE_ADDR
MOVFW PROGRAM
MOVWF EE_DATA
CALL EE_WRITE_BYTE
RETURN

MEM_WR_COIN: MOVLW EEADDR_COIN
MOVWEF EE_ADDR
MOVFW COIN
MOVWEF EE DATA
CALL EE_WRITE_BYTE
RETURN

MEM_WR_TIME AIR: MOVLW EEADDR_TIME_AIR
MOVWF EE_ADDR
MOVFW TIME_AIR
MOVWF EE_DATA
CALL EE_WRITE BYTE
RETURN

EE_WRITE_BYTE:

moviw EE_ADDR . Load eeprom address which want to write
hsf STATUS, RP1 ; Select Bank2

bt STATUS, RPO

movw! EEADR

bef STATUS, RP1 ; Select BankQ

movfw EE_DATA : Load eeprom data which want to write
bsf STATUS, RP1 ; Select Bank2

movwi EEDATA . Load eeprom data which want to write
bsf STATUS, RPO : Select Bank3

bef EECON1, EEPGD ; tell PIC, we want to w/r DBATA EEPROM
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bsf EECON1, WREN . set write enable bit

moviw h'b5' ; Send 55,AA sequence

movwf EECON2

movlw h'AA’
movwf EECON2
bsf EECON1 WR : Begin write
bef STATUS, RP? ; Return to BankO (default Bank)
bef STATUS, RPQ
Wait_WR:
btfss  PIR2 EEIF ; Wait until write successed flag setted
goto  Wait WR
bef PIRZ EEIF ; Clear write successed flag
bst STATUS, RP1 ; Set to Bank2
bsf STATUS, RPO

bef EECON1, WREN ; Disable EEPROM write to protect
unusually write
bef STATUS, RP1?

bef STATUS, RPO

; Return to Bank( (default Bank)

return

FE_READ BYTE:

moviw EE_ADDR
bsf STATUS, RP1

. Load eeprom address which want to read
. Select Bank2

bet STATUS, RPQ

movwi EEADR

hst STATUS, RPO

: Select Bank3

bef EECON1, EEPGD ; tell PIC, we want to w/r DATA EEPROM
bsf EECON1, RD ; Begin Read

Wait_RD: ; Walt until read successed flag setted
btisc EECON1RD
goto  Wait_RD
bef STATUS, RPO ; Select Bank2
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moviw EEDATA ; Load EEPROM data
bef STATUS, RP1 . Select Bank0
movwf EE DATA

Teturn

END
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