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Abstract

This project involves sample preparation from starting materials in powder form using mixed oxide method.

Instruments for sample testing that composed of interfacing circuit (ADC0809 and 74LS244), ET-PCI8255V3 Card and

Visual Basic were constructed and then were used for measurement demonstrations. If sample of inductor with
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 core was in AC electric field and found that impedance of sample decreased as frequency increasing

when changed frequency from 4.2 kHz to 66.8 kHz. So, this sample can be used as high pass filter (HPF). When inductor

with Mn
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 core was tested and voltage frequency was 30.5 kHz, and then placed soft ferrite bar or iron bar on

this inductor with this core, found that it can distinguish soft ferrite bar and iron bar. When inductor with soft ferrite core

of AM radio was tested and voltage frequency was 3.5 kHz and then the iron bar which attached with soft ferrite bar and

hold with spring was pulled and released, found that it can demonstrate about damped oscillation. Results of these three

measurement examples show that the Visual Basic-based measurement system can be used for magnetic properties

tests of this prepared ceramic sample.

Keywords : visual basic-based measurement system, high frequency voltage pass filtering, metal-type detection,

damped oscillation
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1. ∫∑π”
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‰À≈ºà“π¢¥≈«¥‡Àπ’Ë¬«π”®–¡’ π“¡·¡à‡À≈Á°‡°‘¥¢÷Èπ   π“¡·¡à‡À≈Á°

∑’Ë‡°‘¥¢÷Èπ¡’§«“¡‡°’Ë¬«¢âÕß°—∫§à“ ¿“æ´“∫´÷¡ºà“π (μ) ¢Õß “√∑’Ë

„™â∑”·°π¢Õß (Chong H. Ahn, 2001) M.H. Abdullah (1997)

‰¥â‡μ√’¬¡ Mg-Zn ferrites ·≈â««—¥§à“§ß∑’Ë ‰¥Õ‘‡≈Á°μ√‘°·≈–

μ—«ª√–°Õ∫°“√ Ÿ≠‡ ’¬∑’Ë§«“¡∂’Ëμà“ßÊ

√–∫∫°“√«—¥·≈–‡°Á∫¢âÕ¡Ÿ≈ ”À√—∫°“√«—¥¡’À≈“¬·∫∫ ‡™àπ

°“√„™â¥“μâ“≈Õ°‡°Õ√å (data logger) °“√„™â ‰¡‚§√§Õπ‚∑√≈‡≈Õ√å

(microcontroller) ‚¥¬Õ“»—¬æÕ√å∑ RS-232 (Forero, N., 2006

and Barney, George C., 1988) Domenico Patan ·≈–
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ªï∑’Ë 1 ·μàÕ¬à“ß‰√°Áμ“¡¬—ß‰¡à¡’ºŸâ»÷°…“°“√π”‚ª√·°√¡ Visual Basic
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π”ºß¢Õß “√„ à°√–ªÜÕßæ≈“ μ‘° À¡ÿπº ¡ “√¥â«¬‡§√◊ËÕßÀ¡ÿπ

À¬¥‚æ≈’‰«π‘≈·Õ≈°ÕŒÕ≈å (PVA) º ¡πÈ”°≈—Ëπ π”ºß¢Õß “√„ à

‡∫â“Õ—¥ π”‡∫â“Õ—¥μ‘¥μ—Èß∑’Ë‡§√◊ËÕßÕ—¥ “√ (RIIK 25 tons) Õ—¥‡ªìπ

°âÕπ·≈â«π”°âÕπ “√«“ß„π‡μ“À≈Õ¡ (furnace) ∑’Ë„™â‡§√◊ËÕß§«∫§ÿ¡

Õÿ≥À¿Ÿ¡‘ (FCR-13A-R/M) ·≈–„™â‡∑Õ√å‚¡§Õæ‡ªî≈™π‘¥ K (CA)

(model JB-35) ‡º“§√—Èß∑’Ë 1 ¥â«¬ Õÿ≥À¿Ÿ¡‘ 500 oC „™âÕ—μ√“

°“√‡æ‘Ë¡Õÿ≥À¿Ÿ¡‘ 5 oC/min ·≈–Õÿ≥À¿Ÿ¡‘¬◊π‰ø 1 ™—Ë«‚¡ß ª≈àÕ¬

 “√„Àâ‡¬Áπμ“¡∏√√¡™“μ‘ À≈—ß®“°π—Èππ”°âÕπ “√‡º“§√—Èß∑’Ë 2

¥â«¬Õÿ≥À¿Ÿ¡‘ 1200 oC „™âÕ—μ√“°“√‡æ‘Ë¡Õÿ≥À¿Ÿ¡‘ 5 oC/min ·≈–

Õÿ≥À¿Ÿ¡‘¬◊π‰ø 1 ™—Ë«‚¡ß ·≈â«ª≈àÕ¬ “√„Àâ‡¬Áπμ“¡∏√√¡™“μ‘

( “‡Àμÿ∑’ËμâÕß‡º“ 2 §√—Èß°Á‡æ√“– MnO
2
 ¡’®ÿ¥À≈Õ¡‡À≈« 535 oC)

À≈—ß®“°π—Èπ°Á«—¥¢π“¥¢Õß “√¥â«¬‰¡‚§√¡‘‡μÕ√å

2.2 °“√ √â“ß√–∫∫°“√«—¥∑’Ë„™â«‘™«≈‡∫ ‘°‡ªìπ∞“π

‡√‘Ë¡®“° Copy ‰ø≈åμà“ßÊ ®“°·ºàπ CDROM ∑’Ë‰¥â¡“

æ√âÕ¡°—∫°“√å¥ ET-PCI8255V3 ‡™àπ Inpout32.dll, File ∑—ÈßÀ¡¥

„π pcitree, install_xp, Klibdrv.SYS ´÷Ëß‡ªìπ‰ø≈å ”À√—∫√–∫∫

ªØ‘∫—μ‘°“√ Windows XP, Klibdrv.DLL ‡ªìπ‰ø≈å ”À√—∫

§Õ¡æ‘«‡μÕ√å¢Õß·μà≈–‚ª√·°√¡ Visual Basic, ET_PCI8255V3_

VB_LIB ·≈– ET_PCI8255V3_Test ‰«â∑’Ë‚ø≈‡¥Õ√å C:\Windows\

System32  ”À√—∫§Õ¡æ‘«‡μÕ√å∑’Ë„™â Windows XP ªî¥§Õ¡æ‘«‡μÕ√å

·≈â«μ‘¥μ—Èß ET-PCI8255V3 Card ‰«â∑’Ë PCI Slot ·≈â«‡ªî¥

§Õ¡æ‘«‡μÕ√å °“√‡¢’¬π‚ª√·°√¡ ”À√—∫°“√∑¥≈Õß„Àâ∑”‚ø≈‡¥Õ√å

 ”À√—∫‡°Á∫‰ø≈å¢Õßß“π∑’Ë∑¥≈Õß ·≈â«„Àâ copy ET_PCI8255V3

_Test ‰«â∑’Ë‚ø≈‡¥Õ√åπ’È (§≥–ºŸâ®—¥∑”, 2551)

∫≈ÁÕ§‰¥Õ–·°√¡¢Õß√–∫∫°“√«—¥∑’Ë„™â«‘™«≈‡∫ ‘°‡ªìπ

∞“π· ¥ß¥—ß¿“æ∑’Ë 1 Õÿª°√≥åÕ‘πæÿ∑„Àâ àß·√ß¥—π‰øøÑ“¡“‡¢â“

ADC0809 Õÿª°√≥å‡Õ“∑åæÿ∑®–√—∫·√ß¥—π‰øøÑ“∑’Ë¡“®“° ADC0809

·√ß¥—π‰øøÑ“∑’Ëª√“°Æ∑’Ë “√μ—«Õ¬à“ß∑’Ë¡’§à“μË”®–∂Ÿ°π”¡“¢¬“¬

¥â«¬«ß®√¢¬“¬ (amplifier) «ß®√‡√’¬ß°√–·  (rectifier) ∑”Àπâ“∑’Ë

·ª≈ß‰øøÑ“°√–·  ≈—∫‡ªìπ‰øøÑ“°√–· μ√ß·≈â« àß‰ª‡¢â“ ADC

0809 ADC0809 ∑”Àπâ“∑’Ë·ª≈ß·√ß¥—πÕπ“≈Õ° (AV) ‡ªìπ

·√ß¥—π¥‘®‘μÕ≈ (DV) ∫—ø‡øÕ√å∑”Àπâ“∑’Ë§—Ëπ«ß®√‰øøÑ“‡æ◊ËÕªÑÕß°—π

°“√√∫°«π°—π¢Õß·√ß¥—π‰øøÑ“√–À«à“ß§Õ¡æ‘«‡μÕ√å°—∫«ß®√

‡™◊ËÕ¡μàÕ ET-PCI8255V3 Card ∑”Àπâ“∑’Ë®—¥∑“ß‡¢â“·≈–∑“ßÕÕ°

¢Õß·√ß¥—π‰øøÑ“∑’Ë‡¢â“ ŸàÀ√◊ÕÕÕ°®“°§Õ¡æ‘«‡μÕ√å   ≈Õμ·∫∫æ’́ ’‰Õ
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(PCI Slot) ‡ªìπ¢—È«μàÕ ”À√—∫„Àâ·√ß¥—π‰øøÑ“‡¢â“ ŸàÀ√◊ÕÕÕ°®“°

§Õ¡æ‘«‡μÕ√å π”·ºß«ß®√∑’Ë∑”‰¥âª√–°Õ∫‡¢â“°—∫°“√å¥‡™◊ËÕ¡μàÕ

(interface card) ·≈–§Õ¡æ‘«‡μÕ√å∑“ß ≈Õμ (slot) μ‘¥μ—Èß “√

μ—«Õ¬à“ß∑’Ë®–«—¥·≈â«‡¢â“‰ª„π My Computer ·≈â«∑” Self test

¥â«¬ ET_PCI8255V3_Test ‡ªî¥‚ª√·°√¡ Visual Basic

À≈—ß®“°π—Èπ°Á∑”°“√‡¢’¬π‚ª√·°√¡∑’Ë®–∑¥≈Õß·≈â« —Ëß Run

§Õ¡æ‘«‡μÕ√å®÷ß®–∑”ß“πμ“¡‚ª√·°√¡∑’Ë‡¢’¬π

IC8255 ·μà≈–μ—«∫π°“√å¥ ET-PCI8255V3 ®–¡’ 40 ¢“

ª√–°Õ∫¥â«¬æÕ√å∑ A, B, C ·≈–æÕ√å∑§«∫§ÿ¡ (control port)

∫— ¢âÕ¡Ÿ≈ (Data bus) ‡ªìπ∑“ß‡¥‘π¢Õß¢âÕ¡Ÿ≈À√◊Õ·√ß¥—π‰øøÑ“

Data bus ¢ÕßæÕ√å∑ A, B, C §◊Õ PA7 PA6 PA5 PA4 PA3 PA2

¿“æ∑’Ë 1 ∫≈ÁÕ°‰¥Õ–·°√¡¢Õß√–∫∫°“√«—¥∑’Ë„™â«‘™«≈‡∫ ‘°‡ªìπ∞“π

PA1 PA0 ; PB7 PB6 PB5 PB4 PB3 PB2 PB1 PB0 ·≈– PC7

PC6 PC5 PC4 PC3 PC2 PC1 PC0 ¢âÕ¡Ÿ≈ (Data) ‡ªìπ·∫∫
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 Control port ‡ªìπ∑“ß‡¢â“¢Õß

Control Word ´÷Ëß∑”Àπâ“∑’Ë°”Àπ¥∑‘»∑“ß°“√‡§≈◊ËÕπ∑’Ë¢Õß

¢âÕ¡Ÿ≈∑’Ë‡¢â“À√◊ÕÕÕ°®“°§Õ¡æ‘«‡μÕ√å §”§«∫§ÿ¡ (control word)

„™â &H90 ‡æ◊ËÕ„ÀâæÕ√å∑ A ‡ªìπÕ‘πæÿ∑æÕ√å∑ æÕ√å∑ B ‡ªìπ

‡Õ“∑åæÿ∑æÕ√å∑·≈–æÕ√å∑ C ‡ªìπ‡Õ“∑åæÿ∑æÕ√å∑ ∑’ËÕ¬Ÿà (address)

¢Õß Port A : 14C0&H Port B : 14C4&H Port C : 14C8&H

·≈– Control Port : 14CC&H (§≥–ºŸâ®—¥∑”, 2551) ¿“æ∂à“¬

√–∫∫°“√«—¥∑’Ë„™â«‘™«≈‡∫ ‘°‡ªìπ∞“π· ¥ß¥—ß¿“æ∑’Ë 1

2.3 °“√°√Õß·√ß¥—π‰øøÑ“§«“¡∂’Ë Ÿßºà“π

 “√μ—«Õ¬à“ß‡ªìπ¢¥≈«¥∑’Ë¡’ “√ Mn
0.8
Ni

0.2
Fe

2
O

4
  “¡°âÕπ

‡ªìπ·°π °âÕπ “√ Mn
0.8
Ni

0.2
Fe

2
O

4
 ¡’§«“¡Àπ“ 3.35 mm ·≈–

‡ âπºà“»Ÿπ¬å°≈“ß 12.01 mm „™â°âÕπ “√π’È®”π«π 3 °âÕπ„ à

‡ªìπ·°π¢Õß¢¥≈«¥  ·°π¢Õß¢¥≈«¥‡ªìπ¢¥∑ÿμ‘¬¿Ÿ¡‘¢ÕßÀ¡âÕ·ª≈ß

‰øøÑ“ À¡âÕ·ª≈ß‰øøÑ“¡’§«“¡μâ“π∑“π¢¥ª∞¡¿Ÿ¡‘ 1.65 Ω ·≈–

§«“¡μâ“π∑“π¢¥∑ÿμ‘¬¿Ÿ¡‘ 1.6 Ω (æ—π¢÷Èπ‡Õß) ®—¥‡§√◊ËÕß¡◊Õ

 ”À√—∫°“√∑¥ Õ∫¢¥≈«¥∑’Ë¡’ “√ Mn
0.8

Ni
0.2

Fe
2
O

4
 ‡ªìπ·°π

„Àâ∑”Àπâ“∑’Ë°√Õß·√ß¥—π‰øøÑ“§«“¡∂’Ë Ÿßºà“π¥â«¬ Visual Basic

· ¥ß¥—ß¿“æ∑’Ë 2 ª√–°Õ∫«ß®√ ”À√—∫°“√∑¥ Õ∫¢¥≈«¥∑’Ë¡’ “√

Mn
0.8

Ni
0.2

Fe
2
O

4
 ‡ªìπ·°π„Àâ∑”Àπâ“∑’Ë°√Õß·√ß¥—π‰øøÑ“§«“¡

∂’Ë Ÿßºà“π¥â«¬ Visual Basic · ¥ß¥—ß¿“æ∑’Ë 3  √â“ß Form  ”À√—∫

∑¥ Õ∫¢¥≈«¥∑’Ë¡’ “√ Mn
0.8

Ni
0.2

Fe
2
O

4
 ‡ªìπ·°π„Àâ∑”Àπâ“∑’Ë

°√Õß·√ß¥—π‰øøÑ“§«“¡∂’Ë Ÿßºà“π¥â«¬ Visual Basic · ¥ß¥—ß

¿“æ∑’Ë 4 ·≈â«‡¢’¬π Code ·≈–°”Àπ¥ Properties Window ‡æ◊ËÕ

§«∫§ÿ¡°“√∑¥≈Õß °√–· ‰øøÑ“®“°‡§√◊ËÕß°”‡π‘¥ —≠≠“≥‰øøÑ“

®à“¬°√–· ‰øøÑ“‰À≈ºà“πμ—«μâ“π∑“π‚À≈¥ (R
L
) 300 Ω ·≈–

 “√μ—«Õ¬à“ß (¢¥≈«¥∑ÿμ‘¬¿Ÿ¡‘∑’Ë¡’ “√‡ªìπ·°π) ∑’Ë¡’§«“¡μâ“π∑“π

R
s
 ·√ß¥—π‰øøÑ“μ°§√àÕ¡ R

s
 ¡’§à“ V

s
 ·≈–®–‡¢â“‰ª∑’Ë input 0 (I0)

¢Õß ADC0809 ‡æ◊ËÕ·ª≈ß·√ß¥—πÕπ“≈Õ° (AV) ‡ªìπ·√ß¥—π¥‘®‘μÕ≈

(DV) V
s
 À√◊Õ V

bin
 ®–ºà“π 74LS244 ºà“π ET-PCI8255V3 Card

(§≥–ºŸâ®—¥∑”, 2551) ·≈– PCI Slot ‡¢â“‰ª„π§Õ¡æ‘«‡μÕ√å

V
bin

=Inp (&H14C0) ‡ªìπ§” —Ëß„Àâ§Õ¡æ‘«‡μÕ√å√—∫·√ß¥—π‰øøÑ“

®“°·ºß«ß®√‡™◊ËÕ¡μàÕ‡¢â“‰ª„π§Õ¡æ‘«‡μÕ√å inpout32.dll ‡ªìπ

‰ø≈å∑’Ë§«∫§ÿ¡„Àâ‚ª√·°√¡«‘™≈‡∫ ‘°∑”§” —Ëß Input ·≈– Output

‰¥â ‰¥â·ª≈ß V
bin
 ‰ª‡ªìπ V

dec
 ¥â«¬§” —Ëß V

dec
 = (5 / 255) * V

bin

· ¥ß§à“·√ß¥—π‰øøÑ“ (V
dec

) ∫π®Õ¥â«¬§” —Ëß Label7.Caption =

V
dec

 ·ª≈ß V
bin
 ‰ª‡ªìπ V

pic
 ¥â«¬§” —Ëß V

pic
 = (255 - V

bin
) °”Àπ¥

æ‘°—¥ x = i ·≈– y = 10 * V
pic
  ”À√—∫· ¥ß°√“ø V vs. t ∫π®Õ

¥â«¬§” —Ëß Picture1. PSet (i, 10 * V
pic
), vbBlue Àπà«ß‡«≈“

°“√∑”ß“π¢Õß‚ª√·°√¡¥â«¬§” —Ëß Call Delay §” —Ëß For...Next

Loop ®–§«∫§ÿ¡°“√∑”ß“π´È”Ê °—π¢Õß‚ª√·°√¡  —Ëß Run
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‚ª√·°√¡ ‡æ◊ËÕ· ¥ß°√“ø¢Õß · ¥ß V vs. t ∫π®Õ§Õ¡æ‘«‡μÕ√å

·≈â«‡æ‘Ë¡§«“¡∂’Ë¢Õß‡§√◊ËÕß°”‡π‘¥ —≠≠“≥‰øøÑ“„π™à«ß 4.2 kHz ∂÷ß

66.8 kHz „™â§” —Ëß Print Screen ‡æ◊ËÕπ”¿“æ¢Õß°√“ø‰ª„™â∫π

working area ¢Õß Microsoft word › —Ëßæ‘¡æå°√“øπ’È¥â«¬ Printer

ADC0809 

LM555 

74LS244 

ET-

PCI8255V3 

Card 

Computer Printer 

GND 

PCI Slot 

Signal 

Generator 

R
L

 GND 

I0 

Rs (Sample) 

¿“æ∑’Ë 2 °“√®—¥‡§√◊ËÕß¡◊Õ ”À√—∫°“√∑¥ Õ∫¢¥≈«¥∑’Ë¡’ “√ Mn
0.8
Ni

0.2
Fe

2
O

4
 ‡ªìπ·°π„Àâ∑”Àπâ“∑’Ë°√Õß·√ß¥—π‰øøÑ“§«“¡∂’Ë Ÿßºà“π¥â«¬

Visual Basic

¿“æ∑’Ë 3 °“√ª√–°Õ∫«ß®√ ”À√—∫°“√∑¥ Õ∫¢¥≈«¥∑’Ë¡’ “√ Mn
0.8
Ni

0.2
Fe

2
O

4
 ‡ªìπ·°π„Àâ∑”Àπâ“∑’Ë°√Õß·√ß¥—π‰øøÑ“§«“¡∂’Ë Ÿßºà“π¥â«¬

Visual Basic
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Code

ùVoltage vs Time Graph of Inductor with Ferrimagnetic core

for HPF Test

Private Declare Function Inp Lib çinpout32.dllé Alias çInp32é

(ByVal PortAddress As Integer) As Integer

Private Declare Sub Out Lib çinpout32.dllé Alias çOut32é

(ByVal PortAddress As Integer, ByVal Value As Integer)

Private Sub Form_Load()

Left = (Screen.Width - Width) / 2

Top = (Screen.Height - Height) / 2

Out & H14CC, & H90

End Sub

Private Sub Timer1_Timer()

Picture 1. Cls

For i = 20 To 3500 Step 50

Vbin = Inp (& H14C0)

Vdec = (5 / 255) * Vbin

Vpic = (255 - Vbin)

Picture 1. PSet (i, (10 * Vpic)), vbBlue

Label7.Caption = Vdec

Call delay

Next i

End Sub

¿“æ∑’Ë 4 Form ·≈–¿“æ∫π®Õ§Õ¡æ‘«‡μÕ√å ”À√—∫∑¥ Õ∫¢¥≈«¥∑’Ë¡’ “√ Mn
0.8
Ni

0.2
Fe

2
O

4
 ‡ªìπ·°π„Àâ∑”Àπâ“∑’Ë°√Õß·√ß¥—π‰øøÑ“

§«“¡∂’Ë Ÿßºà“π¥â«¬ Visual Basic

Sub delay()

For i = 1 To 10000 ù12 s

DoEvents

Next i

End Sub

2.4 °“√μ√«®«—¥™π‘¥¢Õß‚≈À–

 “√μ—«Õ¬à“ß∑’Ë„™â ”À√—∫°“√μ√«®«—¥™π‘¥¢Õß‚≈À–®–

‡À¡◊Õπ°—π°—∫„πÀ—«¢âÕ 2.3 °“√°√Õß·√ß¥—π‰øøÑ“§«“¡∂’Ë Ÿßºà“π

°“√®—¥‡§√◊ËÕß¡◊Õ ”À√—∫°“√∑¥ Õ∫¢¥≈«¥∑’Ë¡’ “√ Mn
0.8
Ni

0.2
Fe

2
O

4

‡ªìπ·°π„Àâ∑”Àπâ“∑’Ë‡ªìπÕÿª°√≥å„π‡§√◊ËÕßμ√«®«—¥™π‘¥¢Õß«— ¥ÿ¥â«¬

Visual Basic ®–‡À¡◊Õπ¿“æ∑’Ë 2  √â“ß Form  ”À√—∫°“√

∑¥ Õ∫¢¥≈«¥∑’Ë¡’ “√ Mn
0.8
Ni

0.2
Fe

2
O

4
 ‡ªìπ·°π„Àâ∑”Àπâ“∑’Ë‡ªìπ

Õÿª°√≥å„π‡§√◊ËÕßμ√«®«—¥™π‘¥¢Õß«— ¥ÿ¥â«¬ Visual Basic · ¥ß

¥—ß¿“æ∑’Ë 5 ·≈â«‡¢’¬π Code ·≈–°”Àπ¥ Properties Window

‡æ◊ËÕ§«∫§ÿ¡°“√∑¥≈Õß«— ¥ÿ∑’ËμâÕß°“√μ√«® Õ∫ §◊Õ ·∑àß‡øÕ√å‰√μå

ÕàÕπ (soft ferrite bar) ÷́Ëß‡ªìπ·°π¢Õß§Õ¬≈åÕ“°“»«‘∑¬ÿ‡Õ‡ÕÁ¡

·≈–·∑àß‡À≈Á° (iron bar) ·∑àß‡øÕ√å‰√μåÕàÕπ¡’§«“¡Àπ“ 5.95 cm

·≈–‡ âπºà“»Ÿπ¬å°≈“ß 9.01 mm ·∑àß‡À≈Á°‡ªìπ√Ÿª°√«¬¡’§«“¡ Ÿß

1.6 cm ‡ âπºà“»Ÿπ¬å°≈“ß„À≠à 3.3 cm ·≈–‡ âπºà“»Ÿπ¬å°≈“ß‡≈Á°

1.4 cm °√–· ‰øøÑ“®“°‡§√◊ËÕß°”‡π‘¥ —≠≠“≥‰øøÑ“®à“¬

°√–· ‰øøÑ“‰À≈ºà“πμ—«μâ“π∑“π‚À≈¥ (R
L
) 39 Ω ·≈– “√

μ—«Õ¬à“ß (¢¥≈«¥∑’Ë¡’ “√‡ªìπ·°π) ∑’Ë¡’§«“¡μâ“π∑“π R
s
 ·√ß¥—π

‰øøÑ“μ°§√àÕ¡ R
s
 ¡’§à“ V

s
 ·≈–®–‡¢â“‰ª∑’Ë input 0 (I0) ¢Õß
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ADC0809 V
s
 À√◊Õ V

bin
 ®–ºà“π 74LS244 ºà“π ET-PCI8255V3

Card ·≈– PCI Slot ‡¢â“‰ª„π§Õ¡æ‘«‡μÕ√å „Àâ§Õ¡æ‘«‡μÕ√å√—∫

·√ß¥—π‰øøÑ“®“°·ºß«ß®√‡™◊ËÕ¡μàÕ¥â«¬§” —Ëß V
bin
= Inp (& H14C0)

Õà“π§à“·√ß¥—π‰øøÑ“∑’Ëª√“°Ø∑’Ë¢¥≈«¥¥â«¬§” —Ëß V
pic
 = (255 -

(V
bin
 - 204) * 5) · ¥ß°√“ø·√ß¥—π‰øøÑ“∑’Ë‡ª≈’Ë¬π·ª≈ßμ“¡‡«≈“

(V vs. t) ∫π®Õ¥â«¬§” —Ëß Picture1.PSet (i, 10 * V
pic
), vbBlue

μ—Èß§«“¡∂’Ë¢Õß‡§√◊ËÕß°”‡π‘¥ —≠≠“≥‰øøÑ“‡ªìπ 30.5 kHz «“ß·∑àß

‡øÕ√å‰√μåÕàÕπ‰«â∫π¢¥≈«¥∑’Ë¡’ “√ Mn
0.8
Ni

0.2
Fe

2
O

4
 «—¥ V vs. t

∫π®Õ «“ß·∑àß‡À≈Á°‰«â∫π¢¥≈«¥∑’Ë¡’ “√ Mn
0.8
Ni

0.2
Fe

2
O

4
 «—¥

V vs. t ∫π®Õ °“√‡¢’¬π‚§ä¥®–‡À¡◊ÕπÀ—«¢âÕ 2.3 (°“√°√Õß

·√ß¥—π‰øøÑ“§«“¡∂’Ë Ÿßºà“π)

¿“æ∑’Ë 5 Form ·≈–¿“æ∫π®Õ§Õ¡æ‘«‡μÕ√å ”À√—∫°“√∑¥ Õ∫¢¥≈«¥∑’Ë¡’ “√ Mn
0.8
Ni

0.2
Fe

2
O

4
 ‡ªìπ·°π„Àâ∑”Àπâ“∑’Ëμ√«®«—¥™π‘¥

¢Õß«— ¥ÿ¥â«¬ Visual Basic

2.5  °“√ÕÕ ´‘≈‡≈μ·∫∫Àπà«ß

 “√μ—«Õ¬à“ß∑’Ë„™â∑¥≈Õß §◊Õ ¢¥≈«¥∑’Ë¡’·°π‡ªìπ‡øÕ√å‰√μå

ÕàÕπ¢Õß§Õ¬≈åÕ“°“»«‘∑¬ÿ‡Õ‡ÕÁ¡ ®—¥‡§√◊ËÕß¡◊Õ ”À√—∫°“√∑¥ Õ∫

¢¥≈«¥∑’Ë¡’·∑àß‡øÕ√å‰√μåÕàÕπ¢Õß§Õ¬≈åÕ“°“»«‘∑¬ÿ‡Õ‡ÕÁ¡‡ªìπ

·°π„Àâ∑”Àπâ“∑’Ë “∏‘μ°“√ÕÕ ´‘≈‡≈μ·∫∫Àπà«ß¥â«¬ Visual Basic

· ¥ß¥—ß¿“æ∑’Ë 6 ¬÷¥ ª√‘ß (spring) „Àâμ‘¥°—∫¢“μ—Èß ºŸ°·°π¢Õß

¢¥≈«¥ (coil core) „Àâμ‘¥°—∫ ª√‘ß ºŸ°·∑àß‡À≈Á° (iron bar) „Àâ

μ‘¥°—∫·°π¢Õß¢¥≈«¥  √â“ß Form  ”À√—∫∑¥ Õ∫¢¥≈«¥∑’Ë¡’

‡øÕ√å‰√μåÕàÕπ¢Õß§Õ¬≈åÕ“°“»«‘∑¬ÿ‡Õ‡ÕÁ¡‡ªìπ·°π„Àâ∑”Àπâ“∑’Ë

 “∏‘μ°“√ÕÕ ´‘≈‡≈μ·∫∫Àπà«ß¥â«¬ Visual Basic · ¥ß¥—ß¿“æ∑’Ë

7 ·≈â«‡¢’¬π Code ·≈–°”Àπ¥ Properties Window ‡æ◊ËÕ

§«∫§ÿ¡°“√∑¥≈Õß °√–· ‰øøÑ“®“°‡§√◊ËÕß°”‡π‘¥ —≠≠“≥‰øøÑ“

‰À≈ºà“πμ—«μâ“π∑“π‚À≈¥ (R
L
) 1 kΩ ·≈– “√μ—«Õ¬à“ß (¢¥≈«¥

∑’Ë¡’·∑àß‡øÕ√å‰√μå‡ªìπ·°π) ∑’Ë¡’§«“¡μâ“π∑“π R
s
 ·√ß¥—π‰øøÑ“

μ°§√àÕ¡ R
s
 ¡’§à“ V

s
 ·≈–®–‡¢â“‰ª∑’Ë input 0 (I0) ¢Õß ADC0809

‡æ◊ËÕ·ª≈ß·√ß¥—πÕπ“≈Õ° (AV) ‡ªìπ·√ß¥—π¥‘®‘μÕ≈ (DV) V
s
 À√◊Õ

V
bin
 ®–ºà“π 74LS244 ºà“π ET-PCI8255V3 Card ·≈– PCI

Slot ‡¢â“‰ª„π§Õ¡æ‘«‡μÕ√å V
bin

= Inp(&H14C0) ‡ªìπ§” —Ëß„Àâ

§Õ¡æ‘«‡μÕ√å√—∫·√ß¥—π‰øøÑ“®“°·ºß«ß®√‡™◊ËÕ¡μàÕ‡¢â“‰ª„π

§Õ¡æ‘«‡μÕ√å · ¥ß·√ß¥—π‰øøÑ“∑’Ëª√“°Ø∑’Ë¢¥≈«¥ (V
pic

) ¥â«¬

§” —Ëß V
pic
 = (255 - V

bin
) · ¥ß°√“ø·√ß¥—π‰øøÑ“∑’Ë‡ª≈’Ë¬π·ª≈ß

μ“¡‡«≈“ (V vs. t) ∫π®Õ¥â«¬§” —Ëß Picture1.PSet (i, 10 * V
pic
),

vbBlue  —Ëßæ‘¡æå°√“ø V vs. t °“√‡¢’¬π‚§ä¥®–‡À¡◊ÕπÀ—«¢âÕ 2.3

(°“√°√Õß·√ß¥—π‰øøÑ“§«“¡∂’Ë Ÿßºà“π)
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¿“æ∑’Ë 6 °“√®—¥‡§√◊ËÕß¡◊Õ ”À√—∫°“√∑¥ Õ∫¢¥≈«¥∑’Ë¡’‡øÕ√å‰√μåÕàÕπ¢Õß§Õ¬≈åÕ“°“»«‘∑¬ÿ‡Õ‡ÕÁ¡‡ªìπ·°π„Àâ∑”Àπâ“∑’Ë “∏‘μ°“√

ÕÕ ´‘≈‡≈μ·∫∫Àπà«ß¥â«¬ Visual Basic

¿“æ∑’Ë 7 Form ·≈–¿“æ∫π®Õ§Õ¡æ‘«‡μÕ√å ”À√—∫∑¥ Õ∫¢¥≈«¥∑’Ë¡’‡øÕ√å‰√μåÕàÕπ¢Õß§Õ¬≈åÕ“°“» «‘∑¬ÿ‡Õ‡ÕÁ¡‡ªìπ·°π„Àâ∑”Àπâ“∑’Ë

 “∏‘μ°“√ÕÕ ´‘≈‡≈μ·∫∫Àπà«ß¥â«¬ Visual Basic

ADC0809 

LM555 

74LS244 

ET-

PCI8255V3 

Card 

Computer Printer 

GND 

PCI Slot 

Signal 

Generator 

R
L

 GND 

I0 

Rs

spring 

Coil core 

iron bar 

 GND 
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3. º≈°“√∑¥≈Õß·≈–«‘®“√≥åº≈
3.1 º≈°“√‡μ√’¬¡ “√μ—«Õ¬à“ß·≈–º≈°“√ √â“ß√–∫∫°“√«—¥

«‘™«≈‡∫ ‘°‡ªìπ∞“π

 “√ Mn
0.8
Ni

0.2
Fe

2
O

4
 ∑’Ë‡μ√’¬¡‰¥â¡’§«“¡Àπ“ 3.35 mm ·≈–

‡ âπºà“»Ÿπ¬å°≈“ß 12.01 mm (¿“æ∑’Ë 8) √–∫∫°“√«—¥«‘™«≈‡∫ ‘°

‡ªìπ∞“π∑’Ë √â“ß‰¥â¡’ ‚§√ß √â“ßª√–°Õ∫¥â«¬«ß®√‡™◊ËÕ¡μàÕ ET-

‹

PCI8255 card §Õ¡æ‘«‡μÕ√å 80586 ∑’Ë„™â√–∫∫ªØ‘∫—μ‘°“√ Window

XP (¿“æ∑’Ë 9) ‰¥â«‘∏’°“√‡¢’¬π‚§ä¥ ”À√—∫„™â„π°“√§«∫§ÿ¡°“√«—¥

‰¥âπ”√–∫∫°“√«—¥«‘™«≈‡∫ ‘°‡ªìπ∞“π∑’Ë √â“ß‰¥â ‰ª„™â „π°“√

 “∏‘μ°“√∑¥≈Õß®”π«π 3 ‡√◊ËÕß §◊Õ °“√°√Õß·√ß¥—π‰øøÑ“

§«“¡∂’Ë Ÿßºà“π °“√μ√«®«—¥™π‘¥¢Õß‚≈À–·≈–°“√ÕÕ  ‘́≈‡≈μ

·∫∫Àπà«ß

¿“æ∑’Ë 9 ¿“æ∂à“¬¢Õß√–∫∫°“√«—¥∑’Ë„™â«‘™«≈‡∫ ‘°‡ªìπ∞“π

¿“æ∑’Ë 8 ¿“æ∂à“¬¢Õß “√ Mn
0.8
Ni

0.2
Fe

2
O

4
 ∑’Ë‡μ√’¬¡‰¥â

3.2 º≈°“√°√Õß·√ß¥—π‰øøÑ“§«“¡∂’Ë Ÿßºà“π

 “√μ—«Õ¬à“ß §◊Õ ¢¥≈«¥∑’Ë¡’ “√ Mn
0.8
Ni

0.2
Fe

2
O

4
 ‡ªìπ·°π

¥—ß· ¥ß„π¿“æ∑’Ë 8 º≈°“√∑¥ Õ∫ “√μ—«Õ¬à“ß„Àâ∑”Àπâ“°√Õß

·√ß¥—π‰øøÑ“§«“¡∂’Ë Ÿßºà“π¥â«¬ Visual Basic · ¥ß¥—ß¿“æ∑’Ë 4

∂â“π” “√μ—«Õ¬à“ß‰ªÕ¬Ÿà„π«ß®√‰øøÑ“‡¡◊ËÕª√—∫§«“¡∂’Ë¢Õß·√ß¥—π

‰øøÑ“„Àâ¡’§à“‡æ‘Ë¡¢÷Èπ„π™à«ß 4.2 kHz ∂÷ß 66.8 kHz æ∫«à“

Õ‘¡æ’·¥π´å¢Õß “√μ—«Õ¬à“ß¡’§à“‡æ‘Ë¡¢÷Èπ ·√ß¥—π‰øøÑ“μ°§√àÕ¡

 “√μ—«Õ¬à“ß¡’§à“‡æ‘Ë¡¢÷Èπ„π™à«ß 0.5 V ∂÷ß 5.0 V ®“°°“√ —ß‡°μ‡ÀÁπ

„π¢≥–∑¥≈Õß‚¥¬°“√‡ª√’¬∫‡∑’¬∫√–À«à“ßº≈°“√«—¥∑’Ë„™â¢¥≈«¥

∑’Ë¡’ “√ Mn
0.8
Ni

0.2
Fe

2
O

4
 ‡ªìπ·°π·≈–¢¥≈«¥∑’Ë‰¡à¡’ “√ Mn

0.8

Ni
0.2
Fe

2
O

4
 ‡ªìπ·°πæ∫«à“·√ß¥—π‰øøÑ“μ°§√àÕ¡ “√μ—«Õ¬à“ß¡’§à“

‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ„ à·°π¢Õß¢¥≈«¥ ¥—ßπ—Èπ “√ Mn
0.8
Ni

0.2
Fe

2
O

4
 · ¥ß

Õ”π“®·¡à‡À≈Á°  “√¬Õ¡„Àâ·√ß¥—π‰øøÑ“„π¬à“π§«“¡∂’Ë Ÿßºà“π

‰ª‰¥â¥’  “√∑”Àπâ“∑’Ë‡ªìπÕÿª°√≥å°√Õß·√ß¥—π§«“¡∂’Ë Ÿßºà“π‰¥â

°“√∑’ËÕ‘¡æ’·¥π´å¢Õß “√¡’§à“‡æ‘Ë¡¢÷Èπ„π¢≥–∑’Ë§«“¡∂’Ë‡æ‘Ë¡¢÷Èπ

· ¥ß«à“ “√· ¥ß ¡∫—μ‘∑’Ë¢÷Èπ°—∫§«“¡∂’Ë Õÿª°√≥å™π‘¥π’È¡’§«“¡

‡°’Ë¬«¢âÕß°—∫°“√π”‰ª·¬° —≠≠“≥‰øøÑ“∑’Ë¡’§«“¡∂’Ëμà“ß°—π 2 ¬à“π

ÕÕ°®“°°—π ‡™àπ °“√·¬° —≠≠“≥‡ ’¬ß°—∫ —≠≠“≥¿“æ

ÕÕ°®“°°—π„π‚∑√∑—»πå §◊Õ —≠≠“≥‡ ’¬ß‰ª∑’Ë≈”‚æß·≈–

 —≠≠“≥¿“æ‰ª∑’Ë®Õ‚∑√∑—»πå

∏ß™—¬  æ—π∏å‡¡∏“ƒ∑∏‘Ï ·≈– ¬ÿ¿“  ƒ∑∏‘‚μ / «“√ “√«‘∑¬“»“ μ√å∫Ÿ√æ“. 14 (2552) 2 : 16-2524



3.3 º≈°“√μ√«®«—¥™π‘¥¢Õß«— ¥ÿ

 “√μ—«Õ¬à“ß∑’Ë„™â®–‡À¡◊Õπ°—π°—∫„πÀ—«¢âÕ 3.2 °“√°√Õß

·√ß¥—π‰øøÑ“§«“¡∂’Ë Ÿßºà“π º≈°“√∑¥ Õ∫¢¥≈«¥∑’Ë¡’ “√

Mn
0.8
Ni

0.2
Fe

2
O

4
 ‡ªìπ·°π„Àâ∑”Àπâ“∑’Ë‡ªìπμ√«®«—¥™π‘¥¢Õß«— ¥ÿ¥â«¬

Visual Basic · ¥ß¥—ß¿“æ∑’Ë 5 §«“¡∂’Ë¢Õß·√ß¥—π‰øøÑ“∑’Ë„™â∑¥≈Õß

§◊Õ 30.5 kHz ‡¡◊ËÕπ”·∑àß‡øÕ√å‰√μåÕàÕπ«“ß∫π¢¥≈«¥∑’Ë¡’ “√

Mn
0.8
Ni

0.2
Fe

2
O

4
 ‡ªìπ·°πæ∫«à“·√ß¥—π‰øøÑ“μ°§√àÕ¡¢¥≈«¥¡’§à“ Ÿß

·μà‡¡◊ËÕπ”·∑àß‡À≈Á°«“ß∫π¢¥≈«¥∑’Ë¡’ “√ Mn
0.8
Ni

0.2
Fe

2
O

4
 ‡ªìπ

·°πæ∫«à“·√ß¥—π‰øøÑ“μ°§√àÕ¡¢¥≈«¥¡’§à“μË”  “‡Àμÿ∑’Ë·√ß¥—π

‰øøÑ“μ°§√àÕ¡¢¥≈«¥¢Õß°√≥’∑—Èß Õß¡’§à“·μ°μà“ß°—π “¡“√∂

Õ∏‘∫“¬‰¥â §◊Õ ‡¡◊ËÕæ‘®“√≥“æ∫«à“·∑àß‡øÕ√å ‰√μåÕàÕπ· ¥ß

Õ”π“®·¡à‡À≈Á°‡øÕ√å√‘ ·μà·∑àß‡À≈Á°· ¥ßÕ”π“®·¡à‡À≈Á°‡øÕ√å‚√

·∑àß‡øÕ√å‰√μåÕàÕπμÕ∫ πÕßμàÕ·√ß¥—π‰øøÑ“„π¬à“π§«“¡∂’Ë Ÿß

·μà·∑àß‡À≈Á°μÕ∫ πÕßμàÕ·√ß¥—π‰øøÑ“„π¬à“π§«“¡∂’ËμË” °“√∑’Ë

π”·∑àß‡øÕ√å‰√μåÕàÕπÀ√◊Õ·∑àß‡À≈Á°¡“«“ß∫π¢¥≈«¥∑’Ë¡’ “√

Mn
0.8
Ni

0.2
Fe

2
O

4
 ‡ªìπ·°π·≈â«·√ß¥—π‰øøÑ“μ°§√àÕ¡¢¥≈«¥¡’°“√

‡ª≈’Ë¬π·ª≈ß‡°‘¥®“°¢π“¥·≈–™π‘¥¢Õß·°π¡’°“√‡ª≈’Ë¬π·ª≈ß‰ª

¥—ßπ—Èπ°Á “¡“√∂·¬°·¬–·∑àß‡øÕ√å‰√μåÕàÕπ°—∫·∑àß‡À≈Á°‰¥â

3.4 º≈°“√ÕÕ ´‘≈‡≈μ·∫∫Àπà«ß

 “√μ—«Õ¬à“ß∑’Ë„™â∑¥≈Õß §◊Õ ¢¥≈«¥∑’Ë¡’‡øÕ√å‰√μåÕàÕπ

¢Õß§Õ¬≈åÕ“°“»«‘∑¬ÿ‡Õ‡ÕÁ¡‡ªìπ·°π º≈°“√ “√μ—«Õ¬à“ßπ’È„Àâ∑”

Àπâ“∑’Ë‡ªìπÕÿª°√≥å ”À√—∫ “∏‘μ°“√ÕÕ  ‘́≈‡≈μ·∫∫Àπà«ß¥â«¬

Visual Basic · ¥ß¥—ß¿“æ∑’Ë 7 μ—Èß§«“¡∂’Ë¢Õß‡§√◊ËÕß°”‡π‘¥

 —≠≠“≥‰øøÑ“‡ªìπ 3.5 kHz ¥÷ß·∑àß‡À≈Á°∑’ËºŸ°μ‘¥°—∫·∑àß‡øÕ√å

‰√μåÕàÕπ∑’Ë∂Ÿ°ºŸ°μ‘¥°—∫ ª√‘ß·≈â«ª≈àÕ¬ ·√ß‡ ’¬¥∑“π„π√–∫∫

∑”„Àâ°“√ —Ëπ¡’Õ—¡ª≈‘®Ÿ¥≈¥≈ß

4.  √ÿª
‰¥â‡μ√’¬¡°âÕπ “√μ—«Õ¬à“ß Mn

0.8
Ni

0.2
Fe

2
O

4
 ÷́Ëß∑”Àπâ“∑’Ë

‡ªìπ·°π¢Õß¢¥≈«¥ ‰¥â √â“ß√–∫∫°“√«—¥«‘™«≈‡∫ ‘°‡ªìπ∞“π

‰¥âπ”√–∫∫°“√«—¥∑’Ë √â“ß¢÷Èππ’È ‰ª„™â „π°“√«—¥·≈â«æ∫«à“ “√

μ—«Õ¬à“ß “¡“√∂°√Õß·√ß¥—π‰øøÑ“§«“¡∂’Ë Ÿßºà“π‰¥â·≈–

 “¡“√∂μ√«®«—¥‡æ◊ËÕ·¬°·¬–·∑àß‡øÕ√å‰√μåÕàÕπÕÕ°®“°·∑àß

‡À≈Á°‰¥â √–∫∫°“√«—¥∑’Ë √â“ß¢÷Èππ’È “¡“√∂π”‰ª„™â„π°“√ “∏‘μ

°“√ÕÕ  ‘́≈‡≈μ·∫∫Àπà«ß¢Õß¢¥≈«¥∑’Ë¡’·∑àß‡øÕ√å‰√μåÕàÕπ¢Õß

§Õ¬≈åÕ“°“»«‘∑¬ÿ‡Õ‡ÕÁ¡‡ªìπ·°π ß“π∑’Ë∑”π’È‡ªìπ°“√ √â“ß‡§√◊ËÕß¡◊Õ

∑¥ Õ∫«— ¥ÿ‡æ◊ËÕª√–À¬—¥ß∫ª√–¡“≥°“√ —Ëß ◊́ÈÕ‡§√◊ËÕß¡◊Õ®“°

μà“ßª√–‡∑» √–∫∫°“√«—¥«‘™«≈‡∫ ‘°‡ªìπ∞“π∑”¢÷Èπ¡“¥â«¬∑ÿπ‡æ’¬ß

10000 ∫“∑ (‰¡à√«¡§Õ¡æ‘«‡μÕ√å ºß‡´√“¡‘° å·≈–‡§√◊ËÕß¡◊Õ

‡μ√’¬¡ “√) √–∫∫°“√«—¥∑’Ë √â“ß¢÷Èππ’È “¡“√∂„™â “∏‘μ ¡∫—μ‘‡™‘ß

·¡à‡À≈Á°·≈–π”‰ª„™â∑¥≈Õß‡√◊ËÕßÕ◊ËπÊ‰¥â ‰¡àμË”°«à“ 35 °“√∑¥≈Õß

°‘μμ‘°√√¡ª√–°“»
ºŸâ‡¢’¬π¢Õ¢Õ∫§ÿ≥¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å ”À√—∫

°“√ π—∫ πÿπ‡°’Ë¬«°—∫∑ÿπ«‘®—¬ (2550)

‡Õ° “√Õâ“ßÕ‘ß
§≥–ºŸâ®—¥∑”. (2551). §Ÿà¡◊Õ ET-PCI8255V3 card æ√âÕ¡‚ª√·°√¡.
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