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Abstract

Warning cap can help the blind to decrease accident. This cap detect object and
alert voice. When object is near cap, it will alert frequent voice. If object is far cap, it alert
infrequent voice. The composition of warning cap have pulse oscillator, ultrasonic sensor,

comparator, VCO and audio amplifier.
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ATIEYRIURTA Arduino Tunsdegunsaliaiusneg fie {ldvuansodeiesdidnnseiind
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2.4Ju Reset
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1. USB Port: lddm3ustaiu Computer iitosulvanlusunsuidh MCU wazsrelnliiuuedn
2. Reset Button: utlu Reset Tdnauiladasnisly mMcu Bunmsvihenlml
3. ICSP Port 183 Atmegal6U2 Lﬂuwafmmﬂﬂmniu Visual Com port UuU AtmegaléoU2

.. ] 1 - & " ° Voo a a v
4, 1/O Port: Dlgltal /0 a1am 21 DO 09 D13 Wanainid U9 Pin SIVUINBU] PNULRNUAIY

\u Pin 0,1 Wuwn Tx,Rx Serial, Pin 3,5,6,9,10 wa 11 (fuw1 PWM

5. ICSP Port: Atmega328 Wunasnitldlusunsy Bootloader
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6. MCU: Atmega328 1iu McU flduuuasa Arduino
7. 1/0 Port: uenanaziliu Digital 1/O udh Saudswiy dossudnyanaundnn Asusu A0-A5

8. Power Port: lllasussuadaiiiadgainisaelnliiuiasnieuan dsenaumieviliidss +3.3 V,

+5V, GND, V;,
9. Power Jack: 5ulWann Adapter IG\‘EJﬁLLNﬁUE]jSSWjN 7-12 V

10. MCU 904 Atmega16U2 tiu MCU fivhutihindu USB to Serial 1ny Atmega328 agzfnsia
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amuiivinlfuain Arduino \Wuiiliey

1. dwdenaiau Jwuudidaiugu iidudaumnzdmiugiiuiu
= . ' ol o e o

il Community nauAuAs AU LTSS

Open Hardware viligldannsntiveinludesanlinuliaienu

s laduwa

o B e I

Cross Platform anunsaimuiluswnsuuy 05 Tanla



L .

l‘:j!.‘

UnN 3

N1599NLUULAZAITYINNIUYE 99935

w2 =

¢ 2o [ 1b 8 o EXpi AL ) 4
Y |28 By

vi veox TR

Tt =t

Iy
==
Xl

3.1 299svaauINiAauNud1UVD9 Analog

o

Lol e

[0

—— BYPASS

‘—-v—| Vs

gafl
[escdl]

1 MESONEL

VT

GAIN
GAIN

(N

]

TouF

# 3.2 uan92993 Amplifier

-*:.l!_

il

16

pass filter waz VCO




3.2 192TLAAZEAIULAZNITATUIN

Lkt

82Kk o

rR2

25K

Cl ==

NES5535
100pnF

GND GND

gﬂﬁ 3.3 LL@M93995 Astable

3.2.1 AUIUMIAY R, Ry Ty, WAS i, Y899 50260L0R

F = 1.48ARTIE 16 (1)

AUuAlA F = 100Hz wae C, = 0.1uF a¥la
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T|0W= O7R2C1 (3)

WMUAT R, = 25 kQ Uag C, = 0.1uF adluaunisi (3) axld

Tiow:= 1.5M5

Th\gh = O.?(Rl‘i'Rz)C; (Cl)
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3.2.2 2993 Comparator Low pass filter Lazn15a1u0uA1 RC 289 Low pass filter

1/RC - 29f (1)
AMUAAIC = 10uFLAZAF=8HZ tATvsdpILuAaLnIST (1)

R = 1/29(8)(10uF)

R =2kQ
3
=1 AN B L 22y 3y
2 Vz A
3 14
< Vants —21 YCO Out 13
3 12 R.‘()
INH - R2 WK
_E-C:—I_G‘ = R el BA-20K
- <NEPF YT Iar a8 hs i1
8 9 e .. A
Vs VCOIn |——————— Vou2 >
coioas GND

5UM 3.5 uane93 VCO
VCO awiudnyanamin Low pass filter davuaganiuaudfitsnmuaiy
3.2.3 9495 VCO wazn13sAIuIAT R 9842995 VCO

ATNUATNAINANADINTG frn = 500 Hz | fryy = 15 kHz

froin = 1/IR,(C,+32pF)] - (1)

AAUAAT ., = 500 Hz , C; = 100 nF wazunuaagdunis (1)

R, = 1/[500(100nF+32pF)]
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R, = 20 kQ

fmax = 1/[R1(C1+32p[:)} +frnin
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(2)

ANUART oo = 15 kHz , C; = 100 nF , o= 500 Hz wasinuarluaunisi (2)
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3.2.4 vsAmplifier

Rl

l 114
“ { -_‘—LJ?J‘— VOUT o=

1/[15k(100nF+32pF)]+500
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gﬂﬁ 3.6 Wani99s Amplifier

3.3) ¥ANNIIVNUYB 9299589 Digital

3.3.1 Code

int sing = 13;
int a;
void setup() {

pinMode(2,0UTPUT);

pinMode (6,0UTPUT):;

Serial.begin(9600);

Avualiei 13 Wundygin

o 8/ = (=1 o ©
AUUA a dandusiunudy

Tiw1d 2 10U Vee

917 6 1Ty GND



}
void loop()
{
digitalWrite(2, HIGH);
long duration, cm;
pinMode(3, OUTPUT);
digitalWrite(3, LOW);
delayMicroseconds(2);
digitalwrite(3, HIGH);
delayMicroseconds(5);
digitalwrite(3, LOW);
pinMode (4, INPUT);
duration = pulseln(4, HIGH);
cm = microsecondsToCentimeters(duration);
a = cm*3;
tone(13,500,1000);
delay(a);
noTone(13);
delay(a);
}

24
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i1 13 @A 500 Hz
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long microsecondsToCentimeters(long microseconds)

{

return microseconds / 58 ;

}
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‘? TeEXAS
INSTRUMENTS

Data sheet acquired from Harris Semiconductor
SCHS043B - Revised July 2003

CMOS Micropower
Phase-Locked Loop

B CD4046B CMOS Micropower

Phase-Locked Loop {(PLL) consists of a low-
power, linear voltage-controlled oscillator
(VCO) and two different phase comparators
having a common signal-input amplifier and
a common comparator input. A 5.2-V zener
diode is provided for supply regulation if
necessary.
The CD4046B types are supplied in 16-lead
hermetic dual-in-line ceramic packages (F3A
suffix), 16-lead dual-in-line plastic packages (E
suffix), 16-lead small-outline packages (NSR
suffix), and 16-lead thin shrink small-outline
packages (PW and PWR suffixes).

VCO Section

The VCO requires one external capacitor C1
and one or two external resistors (R1 or R1
and R2). Resistor R1 and capacitor C1
determine the frequency range of the VCO
and resistor R2 enables the VCO to have a
frequency offset if required. The high input
impedance (101282) of the VGO simplifies
the design of low-pass filters by permitting
the designer a wide choice of resistor-to-
capacitor ratios. In order not to load the
low-pass filter, a source-follower output of
the VCO input voltage is provided at terminal
10 (DEMODULATED QUTPUT). If this
terminal is used, a load resistor (Rg) of 10
k€2 or more should be connected from this
terminal to Vgg. If unused this terminal
should be left open. The VCO can be con-
nected either directly or through frequency
dividers to the comparator input of the
phase comparators. A full CMQOS logic
swing is available at the output of the VCO
and allows direct coupling to CMQOS
frequency dividers such as the RCA-CD4024,
CD4018, CD4020, CD4022, CD4029, and
CD4059. One or more CD4018 (Preset-
table Divide-by-N Counter) or CD4029 (Pre-
settable Up/Down Counter), or CD40594A
(Programmable Divide-by-"N*" Counter), to-
gether with the CD4046B (Phase-Locked
Loop} can be used to build a micropower
low-frequency synthesizer, A logic O on the
INHIBIT input “‘enables’’ the VCO and the
source follower, while a logic 1 “turns off’’
both to minimize stand-by power consump-
tion.

MAXIMUM RATINGS, Absolute-Maximum Vakies:
DG SUPPLY-VOLTAGE RANGE, (Vpp)

Voltages refarancad lo Vgg Tarminal) ............

INPUT VOLTAGE RANGE, ALL INPUTS .

CD4046B Types

Features:
B Very low power consumption:
70 uW (typ.) at VCO f, = 10 kHz, Vpp =5 V
B Operating frequency range up to 1.4 MHz {typ.)
at Vpp =10V, Rl =5 k2
® Low frequency drift: 0.04%/°C (typ.) at Vpp =
® Choice of two phase comparators:
Exclusive-OR network {1}
Edge-controlled memory network with phase-pul
output for lock indication {I1)
® High VCO linearity: <1% {typ.) at Vpp =10V
® VCO inhibit control for ON-OFF keying
and ultra-low standby power con-
sumption .
® Source-follower output of VCO control
input {Demod. output)
& Zener diode to assist supply regulation
& Standardized, symmetrical output
characteristics
m 100% tested for quiescent current at 20 V
® 5.V, 10-V, and 15-V parametric ratings
® Meets all requirements of JEDEC Tentative
Standard No. 13B, “’Standard Specifications
for Description of ‘B’ Series CMOS Devices’*

‘ PHASE COMP T OUT

IPHASE PULSES L}]

b
vss ® @:rm vi‘

Fig.1 — CMOS phase-locked loop block disgram. . .

.................................... -0.5V to +20V

........... -0.5VioVpp +0.5V

DC INPUT CURRENT, ANY ONE INPUT .. 0t eiueitetinie et et iattaeanasitanssnnnsnenninnsns £10mA
POWER DISSIPATION PER PACKAGE (Pp):

For T m=BBR0MGHF 000G (owmnimmins s oo s v s e a0 i i et o Vaess e 500mwW

ForTa=+1009% ta #2880, sy ivuivs s s adviss b Derata Linearity at 12mW/OC to 200mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Packaye TYpes)........ooovveernnr.n. 100mW
OPERATING-TEMPERATURE RANGE{TAYw e v vuvniv cicuisis arviuarnsisuin v v osuimiv s wis -559C 10 +125°C
STORAGE TEMPERATURE RANGE (Tgtg) ..o ovvvveiet ittt ~859¢ 1o +150°C
LEAD TEMPERATURE (DURING SOLDERING):

Aldistance 1/16 £ 1/32inch (1.5 £ 0.79mm) from casefor 108 Max ........covvvvvvninvnnans +2B85°C
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BICH-POTATM
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Applications:

® FM demodulator and modulator

= Frequency synthesis and multiplication

B Frequency discriminator

® Data synchronization

® Voltage-to-frequency conversion

® Tane decoding -

® FSK — Modems

& Signal conditioning

® (See ICAN-6101) “RCA COS/MOS
Phase-Locked Loop — A Versatile
Building Biock for Micropowar
Digital and Analog Applications”’

Low r #
Pl 25

* ALL INPUTS ARE PROTECTED
BY £MOS PROTECT ION
NETWORK

sRCp- 29iT2

Phase Comparators

The phase-comparator signal input (terminal
14) can be direct-coupled provided the signal
swing is within CMOS logic levels [logic
“0" <30% (Vpp-—Vss), logic “1" = 70%
(VDD—-Vss)]. For smaller swings the signal
must be capacitively coupled to the self-
biasing amplifier at the signal input.

Phase comparator | is an exclusive-OR net-
work; it operates analagously to an over-
driven balanced mixer. To maximize the lock
range, the signal- and comparator-input fre-
quencies must have a 50% duty cycle. With
no signal or naoise on the signal input, this
phase comparator has an average output
voltage equal to Vpp/2. The low-pass filter
connected to the output of phase comparator

Copyright © 2003, Texas Instruments Incorporated
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LM386
Low Voltage Audio Power Amplifier

General Description Features

The LM386 is a power amplifier designed for use in low volt- @ Battery operation
age consumer applications. The gain is internally setto 20to @ Minimum external parts
keep external part count low, but the addition of an external  m Wide supply voltage range: 4V—12V or 5V-18V
resistor and capacitor between pins 1 and 8 will increase the  m | ow quiescent current drain: 4mA
gain to any value from 20 to 200. ® \oltage gains from 20 to 200
The inputs are ground referenced while the output automati-  w Ground referenced input
cally biases to one-half :he supp;y voltage. Thfe quiescenlt m Self-centering output quiescent voltage
ower drain is only 24 milliwatts when operating from a 6 volt TN _ _ _ .
gupply, making the LM386 ideal for battery op%ration. . %ggﬂs&;tﬁﬂo?kg'ﬁ)/" (=20, Vg =8Y, By = 8Q,Fp =

m Available in 8 pin MSOP package

Applications

AM-FM radio amplifiers
Portable tape player amplifiers
Intercoms

TV sound systems

Line drivers

Ultrasonic drivers

Small servo drivers

Power converters

Equivalent Schematic and Connection Diagrams

i Small Outline,
! Molded Mini Small Outline,
15k GD and Dual-In-Line Packages
BYPASS | ) U/ i
3 GAIN ﬁ — GAIN
1
T 15k ¥ 5 =INPUT —l ']— BYPASS
AANY —0 Vour
+INPUT -—-J— 6— Vg
+INPUT i
GND —-i- Vour
50k
DS006976-2
Top View
& GND Order Number LM386M-1,
DS006976-1 LM386MM-1, LM386N-1,

LM386N-3 or LM386N-4
See NS Package Number
MO8A, MUAOBA or NOBE

© 2000 National Semiconductor Corporation DS006976 www.national.com
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LM386

Absolute Maximum Ratings (Note 2) Dual-In-Line Package
If Military/Aerospace specified devices are required, Soldering (10 sec) +260°C
please contact the National Semiconductor Sales Office/ Small Outline Package
Distributors for availability and specifications. (SOIC and MSOP)
Supply Voltage Vapor Phase (60 sec) +215°C
(LM386N-1, -3, LM386M-1) 16V Infrared (15 sec) +220°C
Supply Voltage (LM3B6H-4 B duck Relity for o mathods of soidering
Package Dissipation (Note 3) surface mount devices.
(LM386N) 1.25W Thermal Resistance
(LM386M) 0.73W 8,c (DIP) 37°CIW
(LM386MM-1) 0.595W 0, (DIP) 107°C/wW
|ﬂpUt VO”EQE +0.4V eJc (SO Package) 35°C/W
Storage Temperature -65°C to +150°C 8,4 (SO Package) 172°C/W
Operating Temperature 0'Cto +70°C 8,4 (MSOP) 210°C/W
Junction Temperature +150°C 8,c (MSOP) 56°C/W
Soldering Information
Electrical Characteristics (Notes 1, 2)
T, =25C
Parameter Conditions Min Typ Max Units
Operating Supply Voltage (Vs)
LM386N-1, -3, LM386M-1, LM386MM-1 4 12 Vv
LM386N-4 5 18 \
Quiescent Current (Ig) Vg =6V, V=0 4 8 mA
Output Power (Pourt)
LM386N-1, LM386M-1, LM386MM-1 s = 6V, R_=8Q, THD = 10% 250 S25 mwW
LM386N-3 Vg =9V, R = 8Q, THD = 10% 500 700 mwWw
LM386N-4 Vg = 16V, R, = 32Q, THD = 10% 700 1000 mwW
Voltage Gain (Ay) s =6V, f=1KkHz 26 dB
10 WF from Pin 1 1o 8 46 dB
Bandwidth (BW) Vg = 6V, Pins 1 and 8 Open 300 kHz
Total Harmonic Distortion (THD) =6V, R = 8Q, Poyr = 1256 mW 0.2 %
f = 1 kHz, Pins 1 and 8 Open
Power Supply Rejection Ratio (PSRR) Vg =6V, f =1 kHz, Caypass = 10 uF 50 dB
Pins 1 and 8 Open, Referred to Output
Input Resistance (Rin) 50 kQ
Input Bias Current (Igjas) Vg = 6V, Pins 2 and 3 Open 250 nA
Note 1: All voltages are measured with respect to the ground pin, unless otherwise specified.
Note 2: Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for which the device is func-
tional, but do not guarantee specific performance limits. Electrical Characteristics state DC and AC electrical specifications under particular test conditions which guar-
antee specific performance limits. This assumes that the device is within the Operating Ratings. Specifications are not guaranteed for parameters where no limit is
given, however, the typical value is a good indication of device performance.
Note 3: For operation in ambient temperatures above 25°C, the device must be derated based on a 150°C maximum junction temperature and 1) a thermal resis-
tance of 107°C/W junction to ambient for the dual-in-line package and 2) a thermal resistance of 170°C/W for the small outline package.

www.national.com




Typical Applications

Amplifier with Gain = 20
Minimum Parts

Vs

250uF

0.05uF

10k 4—| '

Amplifier with Gain = 50

DS006976-3

L BYPASS
T 0.05:F
£

DS006976-6

Amplifier with Bass Boost

mr X

Vo

DS006976-8

Amplifier with Gain = 200

Vs 10uF

DS006976-4

Low Distortion Power Wienbridge Oscillator

330
Wy

50uF
ELDEMA (
crs2ise | S '—1'—0 Vo

W-15mA =

0.01uF

BYPASS 0.05uF =

>
<+

f=1kHz

DS00ES76-7

Vo

DS006976-9

www.national.com
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Freaks

Tech Support: services@elecfreaks.com

Ultrasonic Ranging Module HC - SR04

Product features:

Ultrasonic ranging module HC - SR04 provides 2cm - 400cm non-contact
measurement function, the ranging accuracy can reach to 3mm. The modules
includes ultrasonic transmitters, receiver and control circuit. The basic principle

of work:

(1) Using IO trigger for at least 10us high level signal,
(2) The Module automatically sends eight 40 kHz and detect whether there is a

pulse signal back.

(3) IF the signal back, through high level , time of high output IO duration is
the time from sending ultrasonic to returning.
Test distance = (high level timexvelocity of sound (340M/S) / 2,

Wire connecting direct as following:

5V Supply
Trigger Pulse Input
Echo Pulse Output
0V Ground

Electric Parameter

Working Voltage DC5V

Working Current 15mA

Working Frequency 40Hz

Max Range 4m

Min Range 2em
MeasuringAngle 15 degree

Trigger Input Signal 10uS TTL pulse a

Echo Output Signal

Input TTL lever signal and the range in

proportion

Dimension

45%20%15mm




Vee Trig Echo GND

Timing diagram

The Timing diagram is shown below. You only need to supply a short 10uS
pulse to the trigger input to start the ranging, and then the module will send out
an 8 cycle burst of ultrasound at 40 kHz and raise its echo. The Echo is a
distance object that is pulse width and the range in proportion .You can
calculate the range through the time interval between sending trigger signal and
receiving echo signal. Formula: uS / 58 = centimeters or uS / 148 =inch; or: the
range = high level time * velocity (340M/S) / 2; we suggest to use over 60ms
measurement cycle, in order to prevent trigger signal to the echo signal.

10us TTL Timing Diagram

Trigger Input ‘
to Iodule

& Cycle Sonic Burst
from Maodule
Input TTL lever

Echo Pulse Output signal with a range
to User Taimeing Circuit in proportion




Attention:

o The module is not suggested to connect directly to electric, if connected
electric, the GND terminal should be connected the module first, otherwise,

it will affect the normal work of the module.

® When tested objects, the range of area is not less than 0.5 square meters
and the plane requests as smooth as possible, otherwise ,it will affect the

results of measuring.

www.Elecfreaks.com



TLC272, TLC272A, TLC272B, TLC272Y, TLC277
LinCMOS™ PRECISION DUAL OPERATIONAL AMPLIFIERS

SLOS091E — OCTOBER 1987 — REVISED FEBRUARY 2002

® Trimmed Offset Voltage:
TLC277 ...500 uV Max at 25°C,
Vpp=5V
® [nput Offset Voltage Drift . . . Typically
0.1 uV/Month, Including the First 30 Days
® Wide Range of Supply Voltages Over
Specified Temperature Range:
0°Cto70°C...3Vto16V
-40°Cto 85°C...4Vto16V
-55°Cto125°C ... 4Vto 16V
® Single-Supply Operation
® Common-Mode Input Voltage Range
Extends Below the Negative Rail (C-Suffix,
I-Suffix types)
® Low Noise ... Typically 25 nV//Hz at
f=1kHz
® OQutput Voltage Range Includes Negative
Rail
® High Input impedance ... 1012 0 Typ
@ ESD-Protection Circuitry
® Small-Outline Package Option Also
Available in Tape and Reel
@ Designed-In Latch-Up Immunity
description

The TLC272 and TLC277 precision dual
operational amplifiers combine a wide range of
input offset voltage grades with low offset voltage
drift, high inputimpedance, low noise, and speeds
approaching those of general-purpose BIiFET
devices.

These devices use Texas Instruments silicon-
gate LinCMOS™ technology, which provides
offset voltage stability far exceeding the stability
available with conventional metal-gate pro-
cesses.

The extremely high input impedance, low bias
currents, and high slew rates make these cost-
effective devices ideal for applications previously
reserved for BIFET and NFET products. Four
offset voltage grades are available (C-suffix and
I-suffix types), ranging from the low-cost TLC272
(10 mV) to the high-precision TLC277 (500 V).
These advantages, in combination with good
common-mode rejection and supply voltage
rejection, make these devices a good choice for
new state-of-the-art designs as well as for
upgrading existing designs.

LinCMOS is a trademark of Texas Instruments.

Percentage of Units — %

D, JG, P, OR PW PACKAGE

(TOP VIEW)
10UT ] 1 % IR
1IN-[] 2 7 [] 20UT
1IN+ [] 3 6] 2IN-
GND [] 4 5[] 2IN+
FK PACKAGE
(TOP VIEW)
I_
&) 8 080
Z-Z2> Z
7 g v | e e
32 1 2019
NC [] 4 18[] NC
1IN-1[] 5 17[] 20UT
NC [ 16[] NC
1IN+ 1] 7 15[] 2IN-
NC [J 8 14[] NC
] 9 10 11 12 13 I:
LA ariri
el Siges RO
Z,Z Z 232
O

NC - No internal connection

DISTRIBUTION OF TLC277
INPUT OFFSET VOLTAGE

473 ‘Units ITested From| 2 Waf!er Lotls
Vpp=5V
= Ta = 25°C
P Package

30

25

20

15

fEEESEE
L

Vip — Input Offset Voltage — pV

-800 800

PRODUCTION DATA Information Is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. Production processing does not necessarily include
testing of all parameters,

*? TeEXAS
INSTRUMENTS

Copyright ® 2002, Texas Instruments Incorporated

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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NES555

SA555 - SE555

GENERAL PURPOSE SINGLE BIPOLAR TIMERS

LOW TURN OFF TIME

MAXIMUM OPERATING FREQUENCY

GREATER THAN 500kHz

= TIMING FROM MICROSECONDS TO HOURS

s OPERATES IN BOTH ASTABLE AND
MONOSTABLE MODES

e HIGH OUTPUT CURRENT CAN SOURCE OR
SINK 200mA

= ADJUSTABLE DUTY CYCLE

s TTL COMPATIBLE

=« TEMPERATURE STABILITY OF 0.005%

PER°C

DESCRIPTION

The NE555 monolithictiming circuitis a highly stable
controller capable of producing accuratetime delays
or oscillation. In the time delay mode of operation,
the time is precisely controlled by one external re-
sistorand capacitor. Fora stableoperation asan os-
cillator, the free running frequency and the duty cy-
cle are both accurately controlled with two external

DIP8
(Plastic Package)

D
S08
(Plastic Micropackage)

ORDER CODES

resistors and one capacitor. The circuit may be trig- Part Temperature Package
gered and reset on falling waveforms, and the out- Number Range N D
put structure can source or sink up to 200mA. The NE555 0°C. 70°C .
NE555 is available in plastic and ceramic minidip = _4OQC’ 26500
package and in a 8-lead micropackage and in metal o * '
can package version. o i —SotMZP : .
PIN CONNECTIONS (top view)
(] 8] 1-GND
2 - Trigger
3 - Output
‘: - 7 :I 4 - Reset
5 - Control voltage
6 - Threshold
I: 3 6 :l 7 - Discharge
8 - Vce

July 1998
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NES555/SA555/SES55

Figure 13

Vod =510 15V
o

Output

R2

Control
Vollage

c1

Figure 14 shows actual waveforms generatedin this
mode of operation.

The charge time (output HIGH) is given by :
t1 =0.693 (R1 + R2) C4

and the discharge time (output LOW) by :
t2 =0.693 (Rz2) C1

Thus the total period T is given by :
T=1t+t2=0.693(R1 +2Rz) C4

The frequency ofoscillation is them :
f_l_ 1.44

T (R1+2R2) Cy

and may be easily found by figure 15.

The duty cycleis givenby :

-_Ra
Bi= R1+ 2Ry
Figure 14
t=0.5ms/div

OUTPUT VOLTAGE = 5.0V/div

\

CAPACITOR VOLTAGE = 1.0V/div

R1=R2 =4.8kQ, C1= 0.1uF, R = 1kQ

1574

Figure 15 : Free Running Frequency versus Ry,
Rz and Cy
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PULSE WIDTH MODULATOR

When the timer is connected in the monostable
mode and triggered with a continuous pulse train,
the output pulse width can be modulated by a signal
applied to pin 5. Figure 16 shows the circuit.

Figure 16 : Pulse Width Modulator.
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Input
0
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