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ABSTRACT
This special project is about a study of drowsiness. Design and contruct electronic
circuit for alarm system of drowsiness . A method of drivers continuously base on the
reflectance of infrared light directed at the eyes. Infrared transducers are housed in a light
frame such as uses with glasses.Variables are described that change with Drowsiness,the
time of eye closing and opening and blinks, This design use for will be warn drivers

about their drowsiness when the first begins before dangerous.
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PIC16F813 3584 2048 256 256 16 5 1 Y Y Pl
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RA4IANATOCK) <03 S 16[3=—+ RATIOSCUCLKI
RAS/MCLRNVPP —[]4 - 15[ RABOSCACLKO
V88 —»[]5 E 14— VoD
RBO/INT w6 & 130« REV/TIOSIPGD
RBYUSDUSDA =[] 7 5 12[]=» REST10SOTICKYPGT
RBZ/SDOICCP1 -1 8 a2 Wp=> RB&/SS
RBICCP1/PGM =—=[]9 100 RB4/SCK/SCL
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19[] == RADIANG
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16[J~— VDD

15[J =— VDD

14[] = RB7/T105IPGD
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120 o RBS/SS
11]] = RBAISCKISCL
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maloantidae = 4 a r
HINN1 HINN2 WINN3 nay
UHIU

audi 1 15 16 is 15.5
AUz 16 1 16 16.33
A3 18 s 16 16.33
a4 17 15 15 15.6
AURS 14 Y (& 15 14.6
Aufi6 15 16 14 s
aui7 15 18 16 16.3
Aufig 14 16 15 15
aufio 14 15 15 14.3
AUT10 15 16 14 15
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aufis (8 19 18 18.33

Audi4 17 20 20 19
AURS 19 20 22 20.33

AuRG 18 20 2 20

AuR7 19 18 20 19
auiig 18 18 20 18.66

Aufio 18 20 22 20
auiio 2 21 25 22.66
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Philips Semiconductors

Low power dual voltage comparator

Product specification
==
LM193/A/293/AI393/A/2903

DESCRIPTION

The LM193 series consists of two independent precision voltage
comparators with an offset voltage specification as low as 2.0mV
max. for two comparalors which ware designed specifically to
operate from a single power supply over a wide range of voltages.
Operation from split power supplies is also possible and the low
power supply current drain is independent of the magnitude of the
power supply voltage. These comparalors also have a unique

characteristic in that the input common-mode voltage range includes

ground, even though operated from a single power supply voltage.

The LM193 series was designed to directly interface with TTL and
CMOS. When operated from both plus and minus power supplies,
the LM193 series will directly interface with MOS logic where their
low power drain is a distinct advantage over standard comparalors.

PIN CONFIGURATION

NON-INVERTING INPUT A [ 3

D, N, FE Packages

QUTPUTA | !

INVERTING INPUT A 2

GNDl 4

B ye

TOP VIEW

7 |ouTPUTB
& | INVERTING INPUT B

5 | NON-INVERTING INPUT B

SLO00T9
FEATURES Figure 1. Pin Configuration
® Wide single supply voltage range 2.0VDC to 36VDC or dual
supplies 11.0VDC, to +18VDC
& Very low supply current drain (0.8mA) independent of supply EQUIVALENT CIRCUIT
voltage (2.0mWi/comparator at 5.0VDC)
# Low input biasing curent 25nA
® Low input offset cuitent +5nA and offset voltage +2mV
A.5pA 3 D 100pA
* Input cormmon-mode voltage rangs includes ground (
® Differential input voltage range equal to the power supply voltage
® Low output 250mV at 4mA saturation voltage &
Q2
® Qutput voltage compatible with TTL, DTL, ECL, MOS and CMOS + INPUT a1
legic systems
ouTPUT
« INPUT @ Qs
APPLICATIONS a7
& A/D converters os as
® Wide range VCO - =
* MOS clock generator ~ y
[One Comparater Onty) SLOOOBO
* High voltage logic gate
Figure 2. Equivalent Circuit
* Multivibrators
ORDERING INFORMATION
DESCRIPTION TEMPERATURE RANGE ORDER CODE DWG #
8-Pin Ceramic Dual In-Line Package {Cerdip) -55°C to +125°C LM193FE 0580A
8-Pin Ceramic Dual In-Line Package (Cerdip) -25°C to +85°C LM293FE 0580A
8-Pin Plastic Dual In-Line Package {DIP) -25°C to +85°C LM293N SOT97-1
8-Pin Plastic Small Qutline (S0) Package -25°C to +85°C LM283D 50T86-1
8-Pin Plastic Dual In-Line Package (DIP) -25°C to +85°C LM293AN SOT97-%
8-Pin Ceramic Dual in-Line Package (Cerdip) 0to +70°C LM3g3AFE 0580A
8-Pin Ceramic Dual In-Line Package {Cerdip) 0 to +70°C LM393FE 0580A
8-Pin Plastic Small Qutline (S0} Package 0% +70°C LM3930 S07T96-1
8-Pin Plastic Dual In-Line Package (DIP} 0to +70°C LM393N SOT97-1
8-Pin Plastic Dual In-Line Package (DIP) 0to +70°C LM393AN SOTS7-1
8-Pin Plastic Dual In-Line Package (DIP) -40°C to +125°C LM2903N SOT97-1
8-Pin Plastic Dual In-Line Package {DIP) -40°C to +125°C LM2903D SOTI7-1

1955 Nov 27
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Philips Semiconductors

Product specification

LLow power dual voltage comparator

LM193/A/293/A/393/A/2903

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage 36 or +18 Vpe
Differential input voltage 36 Voc
Vin input voltage -0.3t0 +36 Vpe
Po Maximum power dissipation,
Ta=25°C (still-air)!
F package 780 mwW
N package 1160 mw
D package 780 mw
Output short-gircuit to ground? Continuous
™ Input current (Vin<-0.3Vp)3 50 mA
Ta Operatling temperalure range
LM193/193A -65to +125 °C
LM293/293A -25 to +85 °C
LM393/393A Oto +70 °C
LM2903 -40 to +125 °C
Ts1g Storage temperature range -65to +150 °C
TsoLp Lead soldering temperature 300 °C
(10sec max)
NOTES:

1. Derate above 25°C, at the following rates:
F package at 6.2mW/rC
N package at 9.3mW/FC
D package at 6.2mW/rC

2. Short circuits from the oulput 1o V+ can cause excessive heatin

20mA independent of the magnitude of V+.
3. This input current will oniy exist when the voltage at any of the input leads is driven negalive. Il is due to the caliector-base junction of the
input PNP transistors becoming forward biased and thereby acting as :nput diode clamps. In addition to this diode aclion, there is also lateral

NPN parasitic transistor action on the IC chi
level {or 1o ground for a large overdrive) for

g and eventual destruction. The maximum output current is approximately

p. This transistor action can cause the output voltages of the comparator:
the time duration that an nput

will re-establish when the input voltage, which was negative, again returns to a vatue greater than -0.3Vpe.

1995 Nov 27

s 1o go to the V+ voltage

is driven negative. This is not destructive and normal output states



Philips Semiconductors

Product specification

Low power dual voltage comparator

LM193/A/293/A/393/A/2903

DC AND AC ELECTRICAL CHARACTERISTICS
V+=5VDC, LM193/193A: -55°C Tp § +125°C, unless otherwise specified. LM293/293A: -25°C T, £ +85°C, unless otherwise specified.
LM393/393A: 0°C Ta = +70°C, unless otherwise specified. LM2903: -40°C T, £ +125°C, unless otherwise specified.

LM193A
SYMBOL PARAMETER TEST CONDITIONS . 9 LM293A/393A . LM2903 UNIT
Min Typ Max Min Typ Max Min | Typ Max
2 Ta=25°C 1.0 2.0 +1.0 +2.0 2.0 7.0 mv
Vos input offset voltags Over temp. +4.0 +4.0 +9 +15 mv
v tnput common-mode Ta=25"C 0 V+1.5 0 V+-1.5 0 V+-1.5 A
CM voltage range3. 6 Over temp. 0 v+20| 0 v+20] ¢ V+20}) V
Ditferential input Keep all Viys 20Vpc (or
VioR voltage’ V- if need) = v v v
ling+) OF ling-y with output
. in linear ran
I Input bias current? o 9e
BIAS P ren Ta=25°C 25 | 100 25 { 250 25 | 250 | na
Over temp. 300 400 200 500 nA
)
log Input offset current Ta=25°C +3.0 25 150 150 15 +50 nA
Over temp. 1100 +150 50 | 200 nA
VIN(-)21 Voc, VIN(+)=0-
oL Qutput sink current Vps$1.5Vpe 6.0 16 6.0 16 8.0 16 mA
Ta=25°C
Vp=5Vpc, Ta=25°C o1 0.1 0.1 nA
CQutput leakage Vi 2 1Vog, Ving.=0
current Vo=30Vpe 10 1.0 1.0 A
Qver ternp.
Ry =+ on both
comparators, Ta=25°C 05 A 0.8 1 08 1 mA
lee Supply current
R == on both
cofapalion SN 147 1 25 1 2.5 i 25 | ma
. Ry =15k, V+=215Vpe,
Aoy Voltage gain Th=25°C 50 200 50 200 25 100 Vimv
V{N(.}ETVQC, VIN(*FO-
lgiNk=4mA
Voo Saturation voltage
Ta=25°C 260 400 250 400 400 400 myv
Over temp. 700 700 700 mv
ViN=TTL logic swing,
Large-signal VRep=1.4V
1 REF DC
LSR response time VRL=5Vpc, RL=5.1kSD, 300 00 300 ns
TA=25BC
. VRrL=5Vpg, Ri=5.1kR
n R 5 RL=9VDC, Ry
R esponse time T=25°C 1.3 1.3 1.3 ps
1995 Nov 27 3




Philips Semiconductors

Product specification

Low power dual voltage comparator

LM193/A/293/A/393/A/2903

DC ELECTRICAL CHARACTERISTICS (Continued)

V+=5VDGC, LM193/193A: -55°C Tp £ +125°C, unless otherwise specified. LM293/293A: -25°C Ty, < +85°C, unless otherwise specified.

LM393/393A: 0°C Ty < +70°C, unless otherwise specified. LM2903: -40°C T, 5 +125°C, unless otherwise specified.

LM193 LM293/393 UNIT
SYMBOL PARAMETER TEST CONDITIONS o Typ Max Min Typ Max
Ta=25°C 120 5.0 20 5.0 my
Vos Input offset voltage2 Over temp. 150 9.0 my
Input common-mode Ta=25°C 0 V15 0 V+-1.5 v
Vem voltage range>- & Cver temp. 4} V+.2.0 0 V+-2.0 Y
Differential input Keep all Viys 20Vpc v+ V4 v
Vior voitage’ (or V-if need)
IIN(+) or |gN(.) with output
\ “ in linear range
'BlAS Input bias curren TA=25°C 25 100 25 250 nA
Qver temp. 300 400 nA,
fineliNg) nA
los Input offset current Ta=25C +3.0 125 5.0 +50 nA
Over temp. +100 1150
VIN(-]21VDC- V|N(+)=0.
loL Qutput sink current Vgs1.5Vpe 6.0 16 6.0 16 mA,
TA=25°C
Ving21Voe, Ving =0,
Vg=5VDC
Cutput leakage current Ta=25°C o1 0.1 nA
Vp=30VDC over temp. 1.0 1.0 HA
= Ry == on both comparators,
lec Supply current Tp=25°C 0.8 1 08 1 mA
Ry=+ on both comparators,
V=30V 25 25 mA
Ay Voltage gain Ry 215kQ, V+=15Vpc 50 200 50 200 vimv
VIN(-)21 Vnc, V,N(+,=0.
. ISINKSAmA
VoL Saturation voltage TaAS25°C 250 | 400 250 | 400 | mv
Over temp, 700 700 my
Vin=TTL logic swing,
Large signal VRer=1.4Vpe, VR =5Vpe
tLsr response fime R1=5.1kQ, 3ap 300 ns
TA=25"C
VRL=5VDCr
R Response timed R =5.1kQ 1.3 13 ps
TA=25°C
NOTES:
1. Positive excursions of input valtage may exceed the power supply level by 17V. As long as the other voltage remains within the

common-mode range, the comparator will provide a proper output state, The low input voltage state must not be less than -0.3Vpe (Vpe
below the magnitude of the negative powar supply, if used).

wWN

- At output switch point, Vg = 1.4Vpg, Rg=0£2 with V+ from 5Vpc 10 30Vpe and over the full input common-mode range (0Vpgc to V+-1.5Vpc).

. The input commen-mode voltage or either input signal voltage should not be allowed to go negative by more than 0.3V. The upper end of the
common-mode voltage range is V+-1.5V, but either or both inputs can go to 30Vpe without damage.

The direction of the input current is out of the IC due to the PNP input stage. This current is essentially constant, independent of the state of

the output se no Ipading change exists on the reference or input fines.

The response time specified is for a 100mV input step with a 5mV overdrive.

For input signals that exceed Vg, only the over-driven comparator is affected. With a 5V supply, Viy should be limited to 25V maximum,

and a limiting resistor should be used on all inputs that might exceed the positive supply.

So A

1995 Nov 27 4



Philips Semiconductors Product specification

Low power dual voltage comparator LM193/A/293/A/393/A/2903

EQUIVALENT CIRCUIT
v +
N 700KR
+VC B ) 2.0k0
FREQUENCY . nr
GONTROL O—
VOLTAGE ' OUTPUT 1
INPUT =
O QUTPUTZ
NOTES:
V+=30Vpe
o-Deca igh—-Frequen
+250m Vpg £ Vg = 50Vp¢ Tw de Hig quency VCO * v (12vpc)
T00H < 1 = 100KHz Q

* VREF HID

‘ vm@
*svpe =

360 il

* svpg ‘
360

TTL-to-MOS Logic Converter

Visible Voltage Indicator Crystal-Controlled Oscillator

NOTE:
Input of unused comparators should be grounded.

SLOD0S1
Figure 3. Equivalent Circuit

1995 Nov 27



Philips Semiconductors

Product specification

Low power dual voltage comparator

LM193/A/293/A/393/A/2903

TYPICAL PERFORMANCE CHARACTERISTICS

OUTPUT VOLTAGE

INPUT VOLTAGE

ty— INPUT CURRENT — ndpe

Vg —mv

ViN— mV

Input Current

80 =TT
ViN (CM) =0 —
¥pc
50 RN [CM) = 10k -
Tp = -55°C
Ta =0°C
49
® |-}
Y
20 3 Ta = +125°C —\b‘-.};‘- ;‘2;“(:7
Tp = +70°C
10 20 30 40

Q O a N W a0

1
[
=3

-100

¥ + — SUPPLY VOLTAGE — Vo

Response Time for Various

Input Overdrives —
Negative Transition

Sm¥ = INPUT OVERDRIVE
’ Voot
5V
o 20mV
- 54K
Vin
| _100mY Vour
¥ P
f o IERDRiVEl
Tp = 25°C |
L] ] ]

0.5 1.0 15
TIME —p sec

2.9

QOutput Saturation Voltage

10

] Iour IOF m

-
)

SATURATION ”

7
77

p ‘/IV Tp, = -55°C

hd
E
-

Vo— SATURATION VOLTAGE (Vpg
o

AP
/ /K’ Ta =259
Fd /
0.001
0.01 0.1 10 10 100
I ~ OUTPUT SINK CURRENT (ma)
Response Time for Various
Input Overdrives —
Positive Transition
w 6
2 4 INPUT OVERDRIVE = 100mv
> fl |
2F 4
>
£ | | smv
3
BS [
20rhV L
) b ’ l * sy
w VI
E = 0‘ <
B
Eg 5K |
s Iz 50 T !
= 1 2 {-]
L £ r | A =25°C Your
2 = =
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Figure 4. Typical Performance Characteristics
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MICROCHIP

PIC16F818/819

18/20-Pin Enhanced Flash Microcontrollers
with nanoWatt Technology

Low-Power Features:

* Power-Managed modes:

- Primary Run: XT, RC oscillator,

87 pA, 1 MHz, 2v

- INTRC: 7 pA, 31.25 kHz, 2v

- Sleep: 0.2 pA, 2V
= Timer1 oscillator: 1.8 pA, 32 kHz, 2V
* Watchdog Timer: 0.7 pA, 2V
* Wide operating voltage range:

- Industrial: 2.0V to 5.5V

Oscillators:

= Three Crystal modes:
- LP, XT, HS: up to 20 MHz
* Two External RC modas
* One External Clock mode:
- ECIO: up to 20 MHz
* Internal oscillater block:

- 8 user selectable frequencies: 31 kHz, 125 kHz,
250 kHz, 500 kHz, 1 MHz, 2 MHz, 4 MHz, 8 MHz

Peripheral Features:

* 16 /O pins with individual direction control
= High sink/source current: 25 mA
« TimerQ: 8-bit timer/counter with 8-bit prescaler
= Timer1: 16-bil imer/counter with prescaler, can be
incremented during Steep via exiemal crystal/clock
= Timer2: 8-bit timer/counter with 8-bil period
register, prescaler and postscaler
+ Capture, Compare, PWM (CCP) module:
- Capture is 16-bit, max. resclution is 12.5 ns
- Compare is 16-bit, max. resolution is 200 ns
- PWM max. resolution is 10-bit
= 10-bit, S-channel Analog-to-Digital converter
* Synchronous Serial Port (SSP) with
SPI™ (Master/Slave) and I°C™ (Slave)

Pin Diagram

18-Pin PDIP, SOIC

RAZIANZVREF: w—=Cle1 — 18[J-e—s RAT/ANT
RAJIANIVREF+ w2  170e-= RAD/AND
RA4/ANATOCK] =—=[]3 E 6]~ RAT/IOSCH/CLKI
RAS/MCLRAVPP —=[{4 & 150+ RAGIOSCHOLKO

Vss —=[05 E 14}]+— VoD
RBO/ANT =—=[}6 € 13w RB7/TIOSPGD
RBU/SDUSDA =—{}7 £ 12[Je= REGTIOSOMICKIPGC
RB2/SDOICCP1 =-w[}8 = 11w RB5/SS
RBICCPIPGM =+ 9 100« RB4/SCK/SCL

Special Microcontroller Features:

»

100,000 erasefwrite cycles Enhanced Flash
program memory typical

1,000,000 typical erase/write cycles EEPROM

data memory typical

EEPROM Data Retention: > 40 years

In-Circuit Serial Programming™ (ICSP™) via two ping
Processor read/write access to program memory
Low-Voltage Programming

In-Circuit Debugging via two pins

Program Memory Data Memory SSP
- ; 10-bit CCP Timers
Device Flash  [#Single-Word | SRAM |EEPROM| VOPIns | \pnlon, | ooy spim | Slave [ 8r16-bit
(Bytes) Instructions | (Bytes) | (Bytes} Bowm
PIC16F818 1792 1024 128 128 16 5 1 Y Y 2n
PIC16F819 3584 2048 256 256 16 5 1 Y Y 21

© 2004 Microchip Technology Inc.
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PIC16F818/819

Pin Diagrams

18-Pin PDIP, SOIC

RASAMCLRIVPP =
NC

VS5 —
NC

V58—
NC

RBO/INT =—e

20-Pin SSOP

7 RAZANZVRES- ==(Je1 " 200 RAVAN1
RAZIANZVREF- = Cs1 181+ RA1AN1
RAWA‘?‘JSNREF*' _._.,U.z @ 17[we RAQANO RAZ/ANJI/VREF+ =12 g 13- RAJAND
RA4ANATOCKI ==[]3 & 160+ RAT/OSCI/CLKI RA4ANATOCK! =03 & 180w RAZ/OSC/CLKI
RASIMCLRVPF —+[4 & 15w RABKISC2CLKO MWMCLWEQ —-E ‘; @ :; g - sﬁg’OSCWCLKO
Vss —=5 @ 14— Voo - @« -
RBOINT ==06 & 130== RBTITIOSIPGD REOMI — s s 1B Remosmren
RBISDUSDA =—=Q7 & 12w RBGTIOSOMICKIPGC RB/SDI/SDA <=8 O 131+~ RBETIDSOTICKIPGS
RB2/SDOICCPA 8 £ 11w RB5/SS
- o - RBZ/SDO/CCP1 ==]9 B 121w RB5/55
RB3/CCP1/PGM ==[] 9 10[J=-= RB4/SCKISCL RB3/CCP1/PGM =0 10 1151+~ RB4/SCKISCL
28-Pin QFN

= RAQANO
NC

28] =—= RA4/ANA/TOCKI

27{] == RAIANSNREF+

26[1 =—= RAZ/ANZ2/VREF-
NG

24(] =—e RA1/AN1

+— RAZ/OSC1/CLKI

= RABIOSCZICLKD
~— VDO

PIC16FB818/819 NC

-— VDD

-~ RB7TI0SIPGD

=— RBET1OSOM1CKIPGC

w02 ND3
[0 I O
€ = ¢ 21
2Ed=glee
20% §3
el B°
peO %
a3 Fd

X o

DS39598E-page 2

@ 2004 Microchip Technology Inc,




	1  Title Page
	กรกฤช0000001A.tif
	กรกฤช0000002A.tif
	กรกฤช0000003A.tif
	กรกฤช0000004A.tif

	2  Abstracts
	กรกฤช0000005A.tif
	กรกฤช0000006A.tif
	กรกฤช0000007A.tif

	3  Contents
	กรกฤช0000008A.tif

	4  Lists of Illustrative
	กรกฤช0000009A.tif
	กรกฤช0000010A.tif
	กรกฤช0000011A.tif

	5.1 Chapter 1
	กรกฤช0000012A.tif
	กรกฤช0000013A.tif
	กรกฤช0000014A.tif
	กรกฤช0000015A.tif
	กรกฤช0000016A.tif

	5.2 Chapter 2
	กรกฤช0000017A.tif
	กรกฤช0000018A.tif
	กรกฤช0000019A.tif
	กรกฤช0000020A.tif
	กรกฤช0000021A.tif
	กรกฤช0000022A.tif
	กรกฤช0000023A.tif
	กรกฤช0000024A.tif
	กรกฤช0000025A.tif
	กรกฤช0000026A.tif
	กรกฤช0000027A.tif
	กรกฤช0000028A.tif
	กรกฤช0000029A.tif
	กรกฤช0000030A.tif
	กรกฤช0000031A.tif
	กรกฤช0000032A.tif
	กรกฤช0000033A.tif

	5.3 Chapter 3
	กรกฤช0000034A.tif
	กรกฤช0000035A.tif
	กรกฤช0000036A.tif
	กรกฤช0000037A.tif
	กรกฤช0000038A.tif
	กรกฤช0000039A.tif
	กรกฤช0000040A.jpg
	กรกฤช0000041A.jpg
	กรกฤช0000042A.jpg
	กรกฤช0000043A.jpg
	กรกฤช0000044A.jpg

	5.4 Chapter 4
	กรกฤช0000045A.tif
	กรกฤช0000046A.tif
	กรกฤช0000047A.tif
	กรกฤช0000048A.tif
	กรกฤช0000049A.tif
	กรกฤช0000050A.tif
	กรกฤช0000051A.tif
	กรกฤช0000054A.jpg
	กรกฤช0000055A.tif

	5.5 Chapter 5
	กรกฤช0000056A.tif
	กรกฤช0000057A.tif

	6  Bibliography
	กรกฤช0000058A.tif
	กรกฤช0000059A.tif
	กรกฤช0000060A.tif
	กรกฤช0000061A.tif
	กรกฤช0000062A.tif
	กรกฤช0000063A.tif
	กรกฤช0000064A.tif
	กรกฤช0000065A.tif
	กรกฤช0000066A.tif
	กรกฤช0000067A.tif
	กรกฤช0000068A.tif
	กรกฤช0000069A.tif




