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Special Project Title Development of vibration frequency and revolution

speed measurement system

Name Miss Jaruwan Thongnuam
Miss Tantipa Khajomkiettawee
Department Applied Physics
Academic Year 2006
Special Project Advisor Assoc.Prof. Wisanu Pecharapa
Abstract

This special project is proposed in order to develop an efficient and low-cost instrument
by optical technique for measuring both revolving speed and vibration frequency of vibrating
surface. Infrared LED and photo-sensor was used as optical transmitter and receiver. Reflected
IR signal from high reflecting adhesive tape posted on test eruipment was shaped for signal
improvement. The measuring signal was counted in one second time interval and then displayed
in either in Hz or pm. In vibration measurement, suitable distance between the sensor and
vibrating surface was optimized. By this technique, the pood measurcment was obtained and has

superiority to the commercial product.
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DM7404
Hex Inverting Gates

General Description
This device contine s incependent gates Bach of which
prricrms s tegic INVERT Xinchion

Ordering Code:

—
Order Number ' Package Number

i

August 1986
Revrsed Febroary 2000

T Package Description

CMT404M ~ ] T dafeA

hi-Leaﬂ Smai Outline tegrated Cirot { S0:C), JEDEC MS-012. 0,150 Narrow

DMT404N | N14A

Connection Diagram
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[ 14-tead Prastic Duat-n-Lme Package (PTMP), JEDEC M3-001, 0,300 Wide
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DM7408
GQuad 2-Input AND Gates

General Description
Tris devee cordeing ioyr ncerenden getes each o whick
Periarms the togic AND hunction.

Features

® Aliernate Mittary/Aercspace device {508} is availabie.
Comed a Fairchild Semiconductor Sales
OtficerDistribudor lor Ipecificgliong

March Ye99g

Connection Diagram

=
ER
EN
-
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1 1: fl . ,I 3 '
L1 # 4} A u At Shp
D

Ordar Number SA0BUNGH, 3400F OB, DMS408., DMS200W or DAM7ACEN
Ssee Packege Number J14A, M14A or w148

Function Table
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[ inpus Oulput
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L L L
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H = Hoh Loge Level
L= Com [oge e
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DM7446A, DM7447A

[!BCD to 7-Segment Decoders/Drivers

‘ General Description

Tre 484 gro 474 icanye 2CTve low dnuts decuinad i
@I¥ing common-anode LEDs or Hreangescant indicators di-
reclly. All of the c'reuils have ] flooke-Dlanting ‘noutaulc
Controls and & ;amp lest rput. Segment dentificalion and ra-
3ant dlaplays are shown on a Iodlowing page Display pat
om bor BCDHinpu! sounts abcva nira are unique symba's to
uthenticate npul conditions.
A of e cruits Incorporate aulomatic lew g andior
trailing-edga, zero-bianking corrod (PR ana RDO} Lamp
tes] (L) of these devices may be performed ai any time

Wi 1o BLEHBO noce s gt a I BRI e AN types onn
W0 ar ovestcing Wanking irpur (B which can be used fc

Gotdini g, il iy Y jinagl o TR
puls
Features

B A Qrowl types ealure farmg imtene iy oy ution
capability

B Open-ooieIr utpuls drive ingicalors directy

® Lamp-lest provision

® [ emdlingetraiing rero 3UE easion

Connection Diagram
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DM7490A

Decade and Binary Counters

Genera) Description

The DM7490A monolithic counter cantains four master-
slave fip-Rops and additiona gaing to provida a dvide-by-
W CoUnter and a thes -stage binary counter for whach the
Count Cycls langth is divide-ty-fve.

The counter has a galed zero rocer and also has gated sof-
[o-rire inputs for use in BCD nina's compiement aplica-
ons,
Tomﬂnmuhmmammlength(demdenrbur-m
binary), the B inpwl is connacted 1o the Qy oupua. The
k-pmmuﬂwse:amap;diedhnpuamtmoutpuls
araasdascribadhtlnappmprmraFum:ﬂumTable.Asm
melrical divide-Dy-ten cout can be obiained Fom the
Counlens by connesting he Qp oulput 4o the A input ard
WmemmBMMuham
Ty-tan sguare wavy al oulpyl Q.

August 1986
Revise] Man:ly 2000

Features

W Typcal powier dissipation
145 mwW

B Count frevjuancy 42 MHz

T e———

Ordering Code:
Order Number | Paclage Numbnr! Pachage Description
DM7450AN N14A ]14—!.23(1 Prastic Dualn-Line Package {PDIP), JEDEC MS-001, 0.300 Wide

Connection Diagram
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LM324, LM324A, LM224,
LM2902, LM2902V, NCV2902

Single Supply Quad
Operational Amplifiers

The LM324 series are low -cost, quad operational amplificrs with
true dilferential inputs. They have several distinet advantages oyver
standard operational amplifier fypes in single supply applications. The
quad amplificr can operate at supply voltages as low as 3.0 V or as
high as 32 v with quicseent currents abowt one-fifth of thuse
assoctated with the MC 1741 {on a per amplifier basis), The COnmon
mode input range includes the negative supply. thereby elminating the
necessity for exiernal biasing components in many applications. The
output voltage range also includes the negative power supply voltage.
* Shorl Circuited Protected Outputs
® True Differential input St __ _
* Single Supply Operation: 3.0 v 1o 32 V' (LM224, LM324 LM3230;
® Low Input Bias Currents: 100 nA Maximum {LM3234)

* Four Amplitiers Per Package

® Intemally Compensated

* Common Maode Range Fxtends o Negative Supply

* Indusry Standard Pinours

® ESD Clamps on u. tuputs Increase Ruggedness withou Altecting

Device Operation
MAXIMUM RATINGS {Ta = +25°C, unless oiherwise noled.)

LM224
LM324, | (m2902,
Rating Symbol | LM324A | LM2902V | unit

Power Supply Voltages Vdc
Eigle Supply Ve 32 26
Spiit Supplies Ve, VeE +16 13

Input Differential Voltage Vior 132 26 Vdc

Range (Note 1)

Inptit Common Mode Vicr 031032 | D31026 Vdc
Vohage Range
Output Short Circuit sc Continuous
Duration
Junction Temperature T, 150 C
Storage Temperature Taig -65 1o +150 :
Range

Oparating Ambient Ta C

Temperature Range

LM224 -2510 +85
LM324, 3244 Qo +70

LM2902 ~40 10 +105
LM2902v NCV2O02 —40 1o +125

Split Powar Supplies.

B T e T i

May, 2002 - Rey. &

a1k

ON Semiconductor

http:/lonsemi.com

FDIP-14
N SUFFIX
CASE 645

SO-14
14 CL D SUFFIX
‘CASE 751A

TS50P-14
DTB SUFFix
CASE 348G

ORDERING INFORMATION

See detailed ordering and shioping nformation in Lhe package
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LM555/NE555/SA555

Single Timer

Features

= High Current Dirve Capability 1200maA)
* Adjosiable Iy Cyede

* lemperatare Stabilin of G.0U5%C

* Timing From uSee 10 Hours

* Turn off Time Less Than 2uSec

Applications

* Precision Teming

* Pulse Generation

* Time Delay Generation
-+ Sequential Timing

Internal Block Diagram

Description

The TAMSSENESSTS\SST {4 hivhly stablc controdler
capable of  provhicing  accurie tming pulses. With 4
mondstable operation. the  time delay is contradted by one
external resistor and one capacitor. With an aslable
operation. the frequency and duty evele ore accurately
controted by wo extérnal resistors and DI Vi it
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LM231A/LM231/LM331A/LM331
Precision Voltage-to-Frequency Converters

General Description

The LM231AM331 famity of voltage-to-frequency converters
are ideally suited for use in simpie low-cast crrouits for
analog-to-digital conversion, precision fraquency-to-vortage
canversion. long-tamn intagration, finaar frequancy moduia-
tion or demodulation, and many other tunctions. The output
when used as a voltage-to—frequency converter is a pulse
train at a frequency precisaly proportional to the applied
input voltage. Thus, it provides all the inherent advantacaes of
the voltage-to-frequency conversion techniques, and is easy
o apply in alt standarg voliage-to-trequency converter appli-
cations. Furiher. the LM231A/LM331A ati-i- 4 new high
leval of accuracy versus temparature which could anly ba
attained with axpensive voltage-to-frequency modules. Ad-
ditionally the LM231/331 are eally suited for use in digital
systems al low power supply voltages and can provide kow-
cost  analog-lo-digital  conversion in microprocessor-
controlled systems. And, the freqriency from a battery pow-
ered voltage-to-frequency converter can be easily channeled
through a simple photo isolatar to provide isoiation against
high commen moda Javels.

The LM231AM331 ulilize a new temperature-compensated
band-gap reference circuit, 1o provids excelient accuracy

aver the full operating temperature range, at power supplies
as low as 4.0V. The precision timer circuil has low bias
currents without degrading the quick response necessary for
100 kHz vol!age-m-rrequeﬂcy canversion. And the oulput
are capable of driving 3 TTL loads. or a high voltage output
up 1o 40V, yet is shon-circuit-proot against V...

Features

¥ Guaranteed linearity 0.01% max

® lmproved perdomance in existing vonage-rovfrequency
conversion applications

® Split or single supply operation

Operates on single Sv supply

Fulse output compatible with ali logic tormg

Excellent temperature stability: £50 ppm/*C max

Low power consumption: 15 mW lypical at 5v

Wide dynamic range, 100 ¢B min at 10 kMHz full scala

frequency

Wide range of vl scale trequency: 1 Hz 10 100 kHz

L.ow cost

Connection Diagram

Dual-In-Line Package
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Order Number LM231AN, LM2ItN, LM331AN,
or LM331n
See NS Package Number NOBE

Ordering Information
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