Appendix A

Data sheet of microcontroller PIC16F887:
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General purpose input Port E

Reset pin. Low logic level on this pin
resets microcontroller.

Programming voltage

General purpose /O port A

A/D Channel 0 input

Stand-by mode deactivation input
Comparator C1 or C2 negative input
General purpose I/O port A

A/D Channel 1

Comparator C1 or C2 negative input
General purpose /O port A

A/D Channel 2

A/D Negative Voltage Reference
input

Comparator Voltage Reference
Qutput

Comparator C2 Positive Input
General purpose I/O port A

A/D Channel 3

A/D Positive Voltage Reference Input
Comparator C1 Positive Input
General purpose /O port A
Timer TO Clock Input
Comparator C1 Output

General purpose I/O port A

A/D Channel 4

SPI module Input (Slave Select)
Comparator C2 Output

General purpose I/O port E

A/D Channel 5

General purpose I/O port E

A/D Channel 6

General purpose /O port E

A/D Channel 7

Positive supply

Ground (GND)



Number

General purpose /O port A
RA7/OSC1/CLKIN 13 OSC1 Crystal Oscillator Input
CLKIN External Clock Input
0SC2 Crystal Oscillator Output
RAB/0OSC2/CLKOUT 14 CLKO Fosc/4 Output
RAG General purpose /O port A
RCO General purpose /O port C
RCO/T10S0O/T1CKI 15 T10S0 | Timer T1 Oscillator Qutput
T1CKI Timer T1 Clock Input
RC1 General purpose 1/0 port C
RC1/T10S0O/T1CKI 16 T108SI | Timer T1 Oscillator Input
CCP2 CCP1 and PWM1 module /O
RC2 General purpose /0 port C
RC2/P1A/CCP1 17 P1A PWM Module Output
CCP1 CCP1 and PWM1 module /O
RC3 General purpose /0 port C

RC3/SCK/SCL 18 SCK MSSP module Clock I/O in SPI mode
SCL MSSP module Clock I/O in 1°C mode
RDO 19 RDO General purpose /0 port D
RD1 20 RD1 General purpose 1/O port D
RD2 21 RD2 General purpose /O port D
RD3 22 RD3 General purpose /O port D
RC4 General purpose I/O port A
RC4/SDI/SDA 23 SOl MSSP module Data input in SPI mode

SDA MSSP module Data I/O in I°C mode
RC5 General purpose 1/O port C
sSDO MSSP module Data output in SPI mode
RC6 General purpose I/O port C
RCB/TX/CK 25 X USART Asynchronous Output

CK USART Synchronous Clock

RC7 General purpose /O port C
RC7/RX/DT 26 RX USART Asynchronous Input

DT USART Synchronous Data

RC5/SDO 24



Number Description
DIP 40 :

General purpose 1/O port D
RD5 General purpose 1/O port D

RD5/P1B 28
P1B PWM Output
RD6/P1C 2 RD6 General purpose 1/O port D
P1C PWM Output
RD7/P1D 30 RD7 General purpose 1/O port D
P1D PWM Output
Vss 31 - Ground (GND)
Vdd 32 + Positive Supply
RBO General purpose I/O port B
RBO/AN12/INT 33 AN12 A/D Channel 12

INT External Interrupt
RB1 General purpose I/O port B
RB1/AN10/C12INT3- 34 AN10  A/D Channel 10
C12INT3- Comparator C1 or C2 Negative Input
RB2 General purpose I/O port B
ANB A/D Channel 8
RB3 General purpose I/O port B
AN9 A/D Channel 9
PGM Programming enable pin
C12IN2- Comparator C1 or C2 Negative Input
RB4 General purpose 1/O port B
AN A/D Channel 11
RB5 General purpose I/O port B
RB5/AN13/T1G 38 AN13 A/D Channel 13
T1G Timer T1 External Input
RB6 General purpose I/O port B
ICSPCLK = Serial programming Clock
RB7 General purpose /O port B
ICSPDAT = Programming enable pin

RB2/ANS 35

RB3/AN9/PGM/C12IN2- 36

RB4/AN11 37

RB6/ICSPCLK 39

RB7/ICSPDAT
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Appendix B

Data Sheet Of Transistor(Bc547)

DC COMPONENTS CO,
DISCRETE SEMICONDUCTORS

LTD.

BC547

TECHMICAL SPECIFICATIONS OF NPN EPITAXIAL PLANAR TRANSISTOR

Description

Designed for use in driver stage of audio amplifier.

FinningLI

1 = Caollectar
2 = Base

3 = Emitter

Absclute Maximum RatingsiTa=25"c)

Characteristic | Syrmibizl Rating Linit
Collectar-Base YWaltage WoBD S0 W
Collector-Emitter valtage Voro 45 W
Emitter-Base Voltage — VEBD 8- W
Collector Currantl G 100 T
Total Power Dissipation Pr SO0 v
Junction Temperature 7 Tuai +1507 °c
Storage Temperature TsTE -55 o #1150 "C

]

C22(0.56)
TIEOLOE

icn I
o

TABLE. B
TIAEIE

s
T E R

Dimansiznz in inches and (millimatscs)

Electrical Characteristics

[Ratings at 2587C ambiant temperature unless otherwise specified)

Charactenstic_ Symbol]  MMin— Typ— Mlax Uit Test Conditions
Collector-Base Breakdown Yolatge— B\aor] 5001 - -1 i le:=1 00, le=0
Collectar-Emitter Breakdoum Woltage BWcEMm 48] | - - W le=1m, 1e=0
Ermitter-Base Breakdown Valatge _ BWEBD_| 6L o] | WL IE=T0pA, 1c=0
Collector Cuteff Currentl | o = = 15 nAl Mos=30, IL=0
Collector-Emitter Saturation Voltage{” MRt - - = A Ics Dm eSSy

WCEsal2 -— - 0.GE_ Wl 1==100ma4, IE=5ma
Base-Emitter Saturation WVoltaga™ " bl = L = el e L

WeEsatiz | [%e] - Vi l==100m#A, le=5rmA
BaseEmitter On Violtagel | Nasion 0.5?_ = 0.7: Ry | lo=Zrm, WoeE=5% 1

Waesinne - - Q.77 vn le:=10mi, Woe=5W
DC Current Gain' hFe N - 8001 | - lc=2m, WeE=5V
Transition Frequencyll Tr_ . 23000 Sl FHz _| | Io=10mA, WoE=5SY, T=100MHzZ _
Output Capacitance! | Can - - 4.5 PP | Ver=10w i=1MHz, 10=0

{13Pulse Test: Pulse Width = 380us, Duty Cyde = 2%

Classification of hFE

[ Rank | | Al | B [
[ Range | 11o-2z00 | zoo-4s0 |
TEIERTRR, (TFATEE AFm ,.1;7
i it

1) _]

EMITTER
2, BASE
COLLECTOR M, 1




Appendix C
Data Sheet of LM35

&h‘atﬂanal Semiconduewctor

LM35

Precision Centigrade Temperature Sensors

General Description

The= LMS3S cene< are precision integrated-crcuit femperature
zenzors. whoze cutput vologe iz lin=arky proporticnal to the
Celziuz (Centigrode) temperature. The LMSS thuz has an
advantage ower linear jemperature censors calbrated in
* Kelvin, a=z the user iz not required to zubtroct a large
conziont voltage from itz ouiput to obtain convenient Certi-
gade zcaling. The LM35 dos=z not require any external
calbration or trimming to provide typical accuraciez of L' C
at room temperaiure and 235°C over a full =55 to +150C
temperature range. Low cost i= az=ured by timming and
calbeation at the wafer level. The LM3S5 = low output imped-
ance, linear output, and precice inherent calibeation make
inf=rfacing to readout o control circuitry especially eazy. It
can be uzed with single power zupplies, or with pluz and
minuz zupples. Az i draws caly 60 pA from itz zupply. it haz
very low cself-heating, lecs than 0.1 C i =till ar. The LM35 iz
rated to operate over a —55 to +150 C temperature range,
while the LM35C iz rated for a —40 to +110°C range (—10°
with improved accurncy). The LM3S zeriez iz available pack-

November 2000

aged in hermetic TO-48 tranzizior packages, while the
LM3SC, LM35CA, and LMB3SD are alzo awailable n the
plasztic TO-22 tansistor package. The LM35D iz alzo avail-
Shle in an 8-lead surfice mount zmall cutline package and a
plaztic TO-220 package.

Features

Calibrated directly in ~ Celzius (Centigrade)
Linear + 10.0 mV/ C zcale factor

0.5 C accurncy guaranteeable (o 225 C)
Rated for full .55 to +150C range
Suitable for remote applicatonsz

Low cozt due to waferdevel timming
Operate= from 4 4o 30 volt=

Lecxz than €0 pA current drain

Low zelf-h=ating, 003 C n stll oir
Morlinearity only £.4 C typical

Low impadance cutput, 0.1 €2 for 1 mA load

Typical Applications

1L
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uTPu
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FIGURE 1. Basic Centigrade Temperature Sensor
{+2°C 10 +150°C)
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FIGURE 2. Full-Range Centigrade Temperalure Sensor
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Appendix D
CODE

define RS RD2#
define EN RD3#
define D4 RD4#
define D5 RD5#
define D6 RD6#
define D7 RD7#
define led_r RCO#
define led_y RC1#
define led_b RC2#
define led_g RC3#
define pls_pin RC6#
define buz_pin RC7#
define red RC4#
define ir RC5#
define up RA2#
define dwn RA3#
define XTAL_FREQ 8000000#
<include <xc.h#
"include "BM.h#
"include "lcd.h#
<include <string.h#

<include <stdio.h#



<include <stdlib.h#

tunsigned long ms = 0,sec=1,mn=1,hrs=0
tunsigned long loop_time_sync
tunsigned long loopnum =0

tunsigned char mnf =0, hrf =0

diplay variables //

¢[char num[3],debug[4

const unsigned short numPts = 100; //number of data points taken within
the wait time

unsigned char pts_cnt=0; // current sample number

saturated and desaturated hemoglobin adc values //

tunsigned int adcRead_oxi=0

unsigned int minVal = 1023; //minimum value taken

unsigned int maxVal =0; //maximum value taken

unsigned char max_spo2 = 0; // max value of spo2

¢float rTop=0, rBot=0, rr=0, SpO2=0

unsigned char count = 0;//count for R Values array

leds control variables //

unsigned char red_stat=1, RedIr_done=0; // status of the red led
movingAverage function's control variables //

¢const unsigned char avgWindowLen =5

‘float average[avgWindowLen],sum=0,SpO2_avg=0

tunsigned char pos=0

¢funsigned int adc_br = 0,bchrs[24

tunsigned char schmittOn = 0,brp=0,bcnt=0,iter=0,brf=0,counter = 0

h



tunsigned long brt=0
cunsigned int prev_hrs =0
tunsigned char upf =0,dwnf=0
tunsigned int ptr=0

tunsigned long window =0

Place/Copy this part in declaration section//



