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adias | avadvand |V, (setpoint) V pedback AN VDY
(LUX) §ILDR (ko) (Volts) (Volts) Al (cm)
80 21.42 0.223 0.298 15.8
208 5.88 0.726 0.764 51.6
355 2.11 1.608 1.678 114.3
521 1.367 2.112 2.151 150.1
648 1.117 2.362 2.442 167.8
1000 0.786 2.799 2 887 198.6
142¢ 2203
2040 240.5
2920 255.4
3850 267.0
AT 4.3
AN ANNBIIVBY
(LUX AU (em)
I s
3860 267.0
2670 252.3
1860 235.7
1220 213.2
850 0.883 2.656 2.732 188.8
620 1.152 2.323 2.458 164.9
430 1.481 2.015 2.150 143.0
267 3.303 1.162 1.296 82.8
105 21.12 0.226 0.345 16.1
0 37.46 0.130 0.154 9.2
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#include <16F872.h>

#device ADC=10

#use delay(clock=4000000,RESTART WDT)

#fuses XT,WDT,NOPROTECTNOPUT,NOBROWNOUT

#byte port_ b={(
#bit outputl = p
#bit output2 =p
#bit enable = po

#bit mode = port

#define Offset]_
#define Offset?_
#int TIMEROD

I )
void TIMERO_is

{restart wdt(); }

Iy YUsuns Nuan I
void main{)
{

int16 Buffer;

float feedback,error,min,max,setpoint,Offset1,0ffset2, gap;

char Check_Up,Check Down;

port_b_pullups(TRUE);
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outputl =0,

output2 = 0;

setup_adc_ports(0000);
setup_adc(ADC_CLOCK_DIV_8);
setup_spi(FALSE);
setup_counterstRTCC_INTERNAL,RTCC_DIV 32),
setup_timer_I(T1_DISABLED]);

setup_timer 2(T2_DISABLED,0,1);
enable_interrupts(INT TIMERO);

enable_interru

set_tris_a(0xF]
set_tris_b(0x0

enable = 1;

while(1)
{
defay m
I,
if ( mo

{

setpoint = Buffer;
set_adc_channel(1);
Buffer = read_ade();
feedback = Buffer;

gap = 20;



setpoint = setpoint + gap;
min = setpoint - gap;

max = setpoint + gap;

if ( setpoint > feedback )
{

error = setpoint - feedback;

}

else

}
else if { (feedback > max) || (Check_Down ==1))

{
if (error>10)

{
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=0’

outputl

output? = 1;

Check Down=1;

else
{

Check Down

$

=
=
-
=
=
==
=
Py
=
=
=
=
=
=
=

0;

Buffer;

Buffer = read adc

feedback

gap = 20;

setpoint = setpoint + gap;
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min = setpoint - gap;

max = setpoint + gap;

if ( setpoint > feedback )

error = setpoint - feedback;

else

1))

else if ( {feedback > max) || (Check_Down

if (error > 10)
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output]

1

output2

L;

Check Down

}

else
{

=0;

Check Down
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MICROCHIP

PIC16F872

28-Pin, 8-Bit CMOS FLASH Microcontroller

- A M gt

Devices included in this Data Sheet:
* PIC16F872

Microcontroller Core Features:
High-performance RISC CPU
QOnly 36 single word instructions 1o jearn

Alf single cycle
branches whic

Operating spe

.

-

2K x 14 words
128 x 8 bytes ¢
64 x 8 bytes ol

Pinout compat

Interrupt capat

Eight level dee

+ Direct, indirect

+ Power-on Res

+ Power-up Time
Timer (OST)

+ Watchdog Tim

oscillator for re

Programmable

Power saving §

Selectable osc

* Low-power, hig
technology

+ Fully static des

+ {n-Circuit Seria
pins

+ Single 5V in-Ci

+ In.Circuit Debu

+ Processor reac

« Wide operaling

» High Sini/Source Current: 25 mA

« Commerciat and Industrial lemperature ranges

+ | ow-power consumption:

- <2 mA typical @ 5V, 4 MH2

- 20 pA typical @ 3V, 32 kHz

- <1 pA typical standby current

.

L)

Pin Diagram

BiP, SOIC, S5CFP

- RETFED

|

;
:
!

-‘-.g
et TEFL
~ 2l ) = FETPGM
] = re
] == a1
] = REonNT
] = o
]\
]-—blc?
] RCo
] =+ RCo=00
] e SOASCIS00,

prescaler
waler,

external
period

e
3125 ns
is 200 ns

converter
iP™ {Master

n-out Reset




PIC16F872

Key Features

PiCmicro™ Mid-Range Reference Manual PIC16F8T2
(D533023)
perating Frequency DC-20 MHz
Resets (and Delays) POR, BCR
(PWRT, OST)
FLASH Program Memory 2K
(14-bit words)
Data Memary (bytes) 128
EEPROM Data Memory 64
Interrupts 10
WO Ports A~
Timers
Capture/Compat

Serial Communic
10-bit Analog-to-
Instruction Set
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PIC16F872

1.0 DEVICE OVERVIEW

This document contains device-specific information.
Additional information may be found in the PICmicro™
Mid-Range Reference Manuai, (DS33023), which may
be obtained from your iocal Microchip Sales Represen-
tative or downicaded from the Microchip website. The
Reference Manual should be considered a compie-

mentary document to this data sheet, and is highly rec-
ommended reading for a better understanding of the
device architeclure and operation of the peripheral
modules.

This data sheet covers the PIC16F872 device, The
PIC16F872 is a 28-pin device and its block diagram is
shown in Figure 1-1,

FIGURE 1-1: PIC16F872 BLOCK DIAGRAM
Device Program Data Memory Data
FLASH EEPROM
PIC16FE72 2K 128 Bytes 64 Bytes
Prog
By
QOSCYCLKIN
OSCHCLKOL
TimeeD Timer} Times2 J } 10-hit AD ,
?‘ i i i
4 U L
Data EEPROM CCP1 w

Note 1: Higher order bits are from the STATUS register.
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TABLE 1-1: PIC16F872 PINOUT DESCRIPTION
. P SOIC Horp Bufler .
] Pin Name Pindt Pin# Type Type Description

OSC1CLKIN g ] ! ST/CMOS! | Oscillator crystal inputextemal tlock source input.

OSCCLKOUT 10 10 o} -_ Oscillator crystal output. Connects 10 crysial or resonator in erystal
ascillator mode, In RC moge, the OSC2 pin ¢utputs CLKOUT,
which has 1/4 the freguency of 0SC1 and denotes the instruction
cycle rate.

MCLRVPRITHY 1 1 i3 sT Masier ciear {reset) input or programming voltage input of high
voltage tesl mode control. This pin Is an active low reset 10 the
device.

PORTA is a bi-directional IO povt

RAGQMAND 2 2 "Le] TTL RAD can aiso he analog inputd.

RA1/ANT

RAYANZIVRE analog reference

RAIANINVRE+ analog reference

RA4/TGCKI il module. Output

RASSTANS seleci for the

e software
5.

RBO/NT

RB1

RB2

REIPGM ing input.

RB4

RB5

RBE/PGC 78r pin. Sesial

RB7/PGD Jer pin, Serial

\

RCOT10OSOMICKI it of Timer1 clock

RC1TI0SI

RC2ACCP1 et gulput/PyyM1

RCISCKISCL X ingut’otrpus for

RC4/SDISDA v or

data VO (1%C mode).

RCSISDO 16 16 ro 5T RC5 can also be the SP{ Data Out (3P mode).

RCE 17 17 jrle] ST

RC? 18 18 Vo 5T

Vs 8.19% 819 P — Ground reference for logic and I/0 pins.

Voo 20 20 P — Positive supply for logic and /O pins.

Legend: f=input G = output 1#Q = ihputioutiut P = power

— = Not used TTL = TTL input ST = Schmitt Trigger input

Note 1: This bufter is a Schmilt Trigger inpyt when Configured as the external interrupt or LVP

2: This bufter is a Schmilt Frigger input when used in sefial programming mode.
3 This bufter is a Schinm Trigger input when configured in RC oscitator mode and a GMOS input otherwise.
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PIC16F872

10.0 ANALOG-TO-DIGITAL
CONVERTER (A/D) MODULE

The Anaiog-to-Digital (A/0} Converter module has five
inputs.

The analog input charges a sample and hold capacitor.
The output of the sample and hold capacitor is the
input into the converter. The converter then generates
a digital result of this analog level via suctessive
approximation. The A/D conversion of the analeg input
signal results in a comresponding 10-bit digital number.
The A/D moduie has high and low vollage reference
input that is software selectable to some combination
of VDD, VssS, RA2 or RA3.

Tm ND COTWE.""' me m ostmimmiem fnab e Al Ao e Abkba
to operate whi
operate in SLE!
the A/D's intem
REGISTER 1!
RWO wR/
ADCS1 | AD

bit7

hit7-6: ADM
0o -
01=
1p:
11-
bit 5-3: CHS
ooo
001
014
011
lo0
bit2: GOf
WAL
1=
0=¢
IS CC
bit1:  Unir

bitG:  ADON: AD On bit
1 = A/D converler module is operating

o = A/D converter module is shutofl and consumes no operating current

The A/D module has four registers. These registers
are.

» AJD Resuilt High Register (ADRESH)

+ A/D Result Low Register (ADRESL)

+ A/D Control Register0 {ADCONQ)

« A/D Control Register1 (ADCON1)

The ADCONO reqister, shown in Register 10-1, con-
rols the operation of the A/D modyle. The ADCON?
register, shown in Register 10-2, configures the func-
tions of the port pins. The port pins can be configured
as analog inputs (RA3 can alsc be the voltage refer-
ence} ot as digital ¥O.

Additional information on using the A/D modide can be
Frramad i Al DIl aeaTH A80Ad Namaa lﬂCU Famliy Ref_

D conversion
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REGISTER 10-2: ADCON1 REGISTER (ADDRESS 9Fh)
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u-0 U-0 RW-0 u-0 RAN-D R/W-0 R/W-0 RW-D

[aoFrM|] — T — | — [PcrG3 | PCFG2 | PCFG1 | PCFGO | (R = Readable bit
Bil7 higp | W = Writable bit
U = Unimpiemented bit,
read as ‘0’
- n = Value at POR reset

bit7:  ADFM: A/D Result format select
1 = Right Justified. 6 most significant bits of ADRESH are read as '0'.
0 = Left Justified. § least significant bits of ADRESL are read as 0.
bit6-4: Unimplemented: Read as '0'
bit 3-0: PCFG<3:0>: A/D Port Configuration Control bits

PCFG<3:02
R

| oooo
0001
0010
elib by
0160
0l01
Dllx
i00¢
1001
1010
1611
1100
1103
3110
11131
A =Analog in
B = Digital I/C
Note t: 1
L

g channels
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RAS/ANA

>—® RAANIVREF+

VaiN
(input voltage}

AD
Converler

FIGURE 10-1: A/D BLOCK DIAGRAM
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PIC16F872

FIGURE 10-2: ANALOG INPUT MODEL

Voo Sampling
______ vi=06v , Switch
' Rs: ANx Ric 2 1% 1 58 Res
[}
i CPIN P l C'ﬂ'g it
] 1 . =
e O 755 T - g

' Legend CrPiIN = input capatilance

VT = threshold voltage g
| LEAKAGE = leakage current at the pin due to Voo d
VarGUs funclions 3

RiC = interconned resistance
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L298

DUAL FULL-BRIDGE DRIVER

» OPERATING SUPPLY VOLTAGEUP TGO 46 V
s TOTALDC CURRENT UPTO 4 A

» LOW SATURATION VOLTAGE

s OVERTEMPERATURE PROTECTION
» LOGICAL 0" INPUT VOLTAGE UP TO 1.5 V

(HIGH NOISE IMMUNITY)

DESCRIPTION - (erS020
The 1298 is an
lead Multiwatt
h-'gm::m ge-n liwatt Vert.)
signedto acce .
inductive loads :“;:g"ggo';oﬂz' ]
steppingmotor
enableordisat .
put signals. Th . Anadditional
each bridge an wicworks at a
sponding exter
BLOCK DIAC
It
o]
- "|.
m 5 7 4 Ins
o -5 r--o
-
5 | ] L w |
Ena & Eng
O »n
\ | § E ~0
SENSE Au—i: - SENSE 8
Rga I Qﬂsu '
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L298
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vg Power Supply 50 vV
Vss Logic Supply Volkage 7 v
V1. Ven Input and Enable Voltage -03tc7 v
lg Peak Output Current {each Channel)
— Non Repetitive {t = 100us) 3 A
—Repetitve (80% on —20% off, {5, = 10ms) 25 A
~DC Operation 2 A
Viens Sensing Voltage 1023 v
Pt Total Power Dissipation (Tcase = 75°C) 25 w
Tep Junction Operating Temperature —2510 130 °C
Tsp T, |Storage and Junction Temperature —40 to 160 °C
PIN CONNECT
[
Enatie s [ o 13 3 input3
npt2 227 9 12 3 vss
GND 7 0 1t ] GND
DFEINDIG
THERMAL DATA
Symbeol Parameter PowerS$020 Multiwatt15 Unit
Rinicase | Thermal Resistance Junction-case Max. - 3 T
Rumjami | Thermal Resistance Junction-ambient Max. 13{% 35 CIw
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