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Kacha Srisurin
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Kitipol Chitsakul Advisor
1996

ABSTRACT

The major aim of this project is to develop an instrument for detecting the vibration
of an organ such as the hand in an algoholic patient. The vibration sensor, an important part of
this project, is developed from a strain gauge by using its property of variation of resistance
when its body is blend. As a part of Wheatstone ‘s bridge, the change of resistance when it
vibrates, provokes the potential different across the bridge. In order to obtain large enough
amplitude of vibrating signal for counting and display a conditioning amplifier is used. Some
results and details of the project are also presented in this thesis.
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REM ***OPERATION CHECK PROGRAM***
REM IF YOUR PROJECT IS CONNETED TO COM2 CHANGE COM1 TO COM?2
REM AND CHANGE INP(1013) TO INP(760)

REM EEXREEFRERFEXRKEREREEAEFRRKTRKRERKES

OPEN "COM2:9600,N,8,1,CD0,0P0,RS" FOR INPUT AS #1

CLS

PR]NT "**tt*t***t**tt**t**t********t**********t*t#t***t*tttt**t"

PRINT " 8 BIT"

PRINT "OPERATE"

PRINT "PRESS <ESC> TO EXIT"

LOCATE 14, 20: PRINT "*

DO

DAT = INP(760)

LOCATE

LOCATE 15, 41: PRINT DAT

LOOP UNTIL INKEY$ = CHR$(27)

CLOSE #1

END
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LD

A Schlumberger Company

nA725 =2
Instrumentation
Operational Amplifier

Linear Division Operational Amplifiers

Description

The pA725 is a monolithic instrumentation operatanal am-
plifier constructed using the Fairchild Planar Epitacal pro-
cess. !t is intended for precise, low level signal
amplification applications where low noise, low di®. and
accurate closed loop gain are required. The offset null ca-
pability, low power consumption, very high voitage gain as
well as wide power supply voltage range provide superior
performance for a wide range of instrumentation zplica-
tions. The pA725 is lead compatible with the popuar
HAT741 operational amplifier.

® Low Input Noise Current— 0.15 pA/VHz

At 1.0 kHz Typically

High Open Loop Gain— 3,000,000 Typically
Low Input Otfset Current— 2.0 nA Typically
Low Input Voltage Drift—0.6 V/°C Typically
High Common Mode Rejection — 120 dB

High Input Voltage Range ~— = 14 V Typically
VWide Power Supply Range—=3.0 V To 22 ¥
Otfset Null Capability

Absolute Maximum Ratings

Storage Temperature Range
Metal Can
Molded DiP

Operating Temperature Range
Extended (uA725AM, uA725M)

-85°C to +1t75°C
-65°C to +150°C

-55°C to +3125°C

Commercial (pA725EC, pA725C) 0°C to +70C
Lead Temperature

Metal Can (soldering, 60 s) 300°C

Molded DIP (soldering, 10 s) 265°C
Internal Power Dissipation': 2

BL-Metal Can 1.00 W

8L-Molded DIP 0.93 W
Supply Voitage =22V
Ditferential Input Voltage =50V
Input Voltage® =22V
Voltage Between Offset Null and V+ =05V

Notes

L Ty maa = 150°C for the Molded DIP, anz 175°C for the Metal Can

2. Ratings apply to ambent temperature at 25°C. Above this lempeatre,
derate the BL-Meta! Can at 6.7 mW/*C. anc the ELMoldec DIF at
7.5 mw/°C,

3. For supply voltages less than =22 V, the absoivte maximum inast
vollage © equal to tne suoply voltage.

Connection Diagram
8-Lead Metal Package
(Top View)

Lead 4 connected to case.

Order Information

Device Code Package Code Package.Descripion
pHAT25HM SW Metat
HA725HC SW Metal
HA725AHM SwW Metal
pHAT25EHC 5W Metal
Connection Diagram
8-Lead DIP
(Top View)

- OFFSET

NOLL

~M

-

Order Information
Device Code Package Code

HAT25TC T

Package Descriptim
Moided DIP
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pA725A/E and pA725
Electrical Characteristics Ty = 25°C, Voo = £ 15 V, unless otherwise specified.

RAT25A/E pHAT725
Symbol Characteristic Condition Min Typ Max Min Typ Max Urt
Vio Input Offset Voltage Rg <10 kQ 05 0.5 1.0 m
(Without external trim)
o Input Offset Current 50 2.0 20 M
g Input Bias Current 75 42 100 nA
Z Input Impedance 1.5 1.5 ?Q
Pe Power Consumption HAT25A/ uA725 80 120 80 120 W
MAT25E 150
Vec =230V 6.0
CMR Common Mode Re <10 kQ 120 130 10| 120 @
Rejection
Vi Input Voltage Range *135 *14 +13.5 *14 v
PSRR Power Supply Rejection | Rg <10 k2 2.0 5.0 | 2.0 10 2V
Ratio
Avs Large Signal Voltage RL=2.0 kR, 1000.} 3000 1000 | 3000 N 70
Gain Vo=*10 V
Voe Output Voltage Swing RL~10 k2 +125 *12 | *135 v
RL =20 kQ *10 *10 | +135 v
eq * | tnput Noise Voitage fo=10 Hz 15 15 15 vk
fo = 100 Hz 9.0 12 9.0
fo = 1.0 kHz 8.0 12 8.0
in Input Noise Current fo = 10 Hz 1.0 12 1.0 pPJ\’E
fo =100 Hz 0.3 06 0.3
fo = 1.0 kHz 015| 025 0.15

The 'fol!owing specifications apply over the range of 0°C KT, < +70°C for uA725E, -55°C < Ta < +125°C for pAT25A
and pA725, ®

Vio . Input Offset Voltage Rs <10 k2 0.75 1.5 =V
(Without external trim)
AVio/AT | Input Offset Voltage Rs =50 20 2.0 2.0 501 pwe

Temperature Sensitivity
(Without external trim)

AVio/AT | Input Offset Voltage Rs =50 2 0.6 . 0.6 2N
Temperature Sensitivity
(With external trim)

ho Input Offset Current Ta=Ta Max 4.0 1.2 20 nA
Ta=Ta min 5.0 18 7.5 40
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FA725A/E and pA725 (Cont.)
giectrical Characteristics Voo =15 V, 0°C < T, < +70°C for MAT25E, -55°C <TA < +125°C for pA725A

and pA725.
HA725A/E HA725
symbol Characteristic Condition Min Typ Max Min Typ Max Unit
Mo/ AT input Offset Cument <3 90 35 pA/°C
Temperature Sensitivity
13 Input Bias Current Ta=Ta max 70 20 100 nA
Ta=Ta min 180 80 200 nA
CMR Common Mode Rs <10 kQ 110 100 ds
Rejection
PSRR Power Supply Rejection | Rg < 10 k2 8.0 20 uv/v
Ratio
Avs Large Signal Voltage R = 2.0 kQ, 1000 1000 v/mv
Gain Ta=Ta Mmax
R =20 kQ, 500 : 250 V/mv
Ta=Ta Min
Vor Output Voltage Swing Ry =20 kQ2 +10 10 v
#AT25C
flectrical Characteristics T, = 25°C, Vec = £15 V, unless otherwise specified.
Symbol Characteristic Condition Min Typ Max Unit
Yig Input Offset Voltage Rs <10 kQ 0.5 2.5 mv
(Without external trim)
ho Input Offset Curment 2.0 35 nA
hg Input Bias Current 42 125 nA
en Input Noise Voltage fo=10 Hz 15 nv/vHz
fo= 100 Hz 9.0
fo = 1.0 kHz 8.0
n Input Noise Current fo =10 Hz 1.0 pA//Hz
fo=100 Hz 0.3
fo=1.0 kHz 0.15
4 Input Impedance 1.5 MQ
Vig Input Voltage Range 135 +14 v
Avs Large Signal Voltage Gain RL =20 kQ, 250 3000 V/mv
Vo=210V
CMA Common Mode Rejection Rs <10 kQ 94 120 . ds
FSRR Power Supply Rejection Ratio Rs <10 kQ 2.0 35 uviIiv
Vo Output Voltage Swing Ry = 10 xQ 12| 135 v
Ry = 2.0 k2 210} =135
i Power Consumption 80 150 mw

——— — e —




HAT725

HA725C (Cont)
Electrical Characteristics 0°C < Ty < +70°C, Vee = £15 V, unless atherwse specified.
Symbol Characteristic Condition Min Typ Max U\nh
Vio Input Otfset Voltage Rs <10 k2 35 - mv
(Without external trim) ‘
AVio/AT | Input Offset Voltage Temperature Rs=50 2.0 HV/'C
Sensitivity (Without external trim)
AVio/AT | Ingut Offset Voltage Temperature Rs =50 0.6 HV/'C
Sensitivity (With external trim)
ho Input Offset Current Ta™Ta Max 1.2 35 nA
TA - TA Min 4.0 50
Alo/AT | Input Offset Current Temperature 10 pA/*C
Sensitivity
s Input Bias Current Ta=Ta Max 125 nA
Ta = Tx Min 250
Ays Large Signal Voltage Gain Ry =220 kQ2 125 Vimy
CMR Common Mode Rejection Rg £ 10 k§ . 11§ dB
PSRR Power Supply Rejection Ratio Rs <10 kQ2 20 uviv
Vop Output Voltage Swing Ry = 2.0 k§2 =10 v




ADC0801/ADC0802/ADC0803/ADC0804/ADC0805

National
Semlconductor

AD00801/ADC0802/AD00803/ADC0804/AD00805
8-Bit p,P Compatlble A/D Converters

General Descrxptxon

The ADCOBO1 ADC0802, ADC0803, ADC0804 and
ADCO0805 are CMOS 8-bit successive approximation A/D
converters that use a differential potentiometric ladder—
similar to the 256R products. These converters are de-
signed to allow operation with the NSC800 and INS8080A
derivative control bus with TRI-STATE? output latches di-
rectly driving the data bus. These A/Ds appear like memory
locations or 1/O ports to the microprocessor and no inter-
facing logic is needed.

Differential analog voltage inputs allow increasing the com-

mon-mode rejection and offsetting the analog zero input-

voltage value. In addition, the voltage reference input can
be adjusted to allow encoding any smaller analog voltage
span to the full 8 bits.of resolution.

Features

Differential analog voltage inputs

Logic inputs and outputs meet both MOS and TTL voit-
age level spacifications

Works with 2.5V (LM336) voltage reference

On-chip clock generator

0V to 5V analog input voltage range with single 5V
supply ’

No zero adjust required

0.3” standard width 20-pin DIP package

20-pin molded chip carrier or smail outline package
Operates ratiometrically or with 3 Vpg, 2.5 Vpg, of ana-
log span adjusted voltage reference

Key Specifications

» Resolution 8 bits
a Compatible with 8080 P derivatves—no interfacing ™ Total emor LY. LS8, £, LSB and =1 LS8
logic needed - access time - 135 ns m Conversion time 100 us
m Easy interface to all microprocessors, or operates
"stand alone”
Typical Applications
v
® |
———t L] vee
_____.20 n 19
L Hm i P ’17 TRANSOUCER
——— A cLem el T RESQLUTION
- 11 onr QVER ANY QESIAED
el 12 AMALGG (hPUT
rAoces o 1% we et - T |srienaa
s+ m aes Vinle) QIFF INPUTS
o4 =
a :: o2 AGNO .'—-——-ﬁ- L"—‘L
I — o PAN AQY
)i " VAR fmO SEE SCTION =
< o8 248
1%
L«ﬁ oe 06ro
TUH/SE71 -1
8080 Interface Error Specitication (Includes Fuil-Scale,
Zero Error, and Non-Linearity)
at———d Full-
Part Scale-: VREFIZ 2.500 Vpe | VReg/2=No Connection
S p—————trC} Number "1 (No Adjustments) (No Adjustments)
— Adjusted
PO | —————
m, - ADC0801| £, LSB
w4,
e SO ADC0802 =14,LS8
: ADCO0803| £, LS8
JATA
ADCO804 =1LS8
ADCO0805 =1LS8
TL/H/SET1-51
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Absolute Maximum Ratings: (Notes142)
It Military/Aerospace’ specitied devices are required,.

Storage Temperature Range+ —65°Cto +150°C

please” contact—the- Nati'ona'l' Semiconductor Sales Package Dissipation at Ty =25°C’ RIS MW T
ottice/Distributors tor -availability and specitications. ESD Susceptibility (Note 10) - - 80OV
Supply Vaitage (Vcc} (Note 3) 6.5V ) . el
voitage - erati tings (Notes 1 & 2y
Logic Control Inputs —~0.3Vto +18V Op rating Ra INGS (Notes 1 & 2)
At Other Input and Outputs —0.3V to (Ve +0.3V) Temparature Range 'TMINSTA STMf\x .
Lead Temp. (Soldering, 10 seconds) ADC0801/02LJ —55 ?STAS + 125.0
Duak-In-Line Package (plastic) 260°C ADC0801/02/03/04L.CJ ~40°C<Ta< +85°C
Duakin:Line Package (ceramic) 300°C ADC0801/02/03/05LCN —40°C<TA< +85°C
pack ADCO804LCN 0°C<TaA< +70°C
Sfac o Package e PR ADC0802/03/04LCV 0°C<TA< +70°C
apor Phase ( Secon s) 2; e ADC0802/03/04LCWM 0"C<STAL +70°C
Infrared (15 seconds) Range of Voc 4.5Vpg06.3Vpe

Electrical Characteristics

The follawing specifications apply for Ve =5 Vog, TMinS TA< Timax and for =640 kHz unless otherwise specified.

¥

§08000v/y0800aV/£0800AY/208000Y/1 08004V

Parameter Conditions Min Typ Max Units
ADCO0801: Total Adjusted Error (Note 8) With Full-Scale Adj. +, LS8
(See Section 2.5.2) bt
ADC0802: Total Unadjusted Error (Note 8) Vger/2=2.500 Vpc YA LS8
ADCO0803: Totat Adjusted Error (Note 8) With Full-Scale Adj. Yy Lsa
(Sese Section 2.5.2) =7
ADC0804: Total Unadijusted Ermor (Note 8) Veer/2=2.500 Voo 1 LS8
ADCO0805: Total Unadijusted Error (Note 8) Vrer/2-No Connection +1 LS8
Vger/ 2 Input Resistance (Pin 9) ADCO0801/02/03/05 2.5 8.0 kQ.
ADCO0804 (Note 9) 0.75 1.1 kQ
Analog Input Voltage Range (Note 4) V(+) or V(=) Gnd-0.05 Voo +0.05 Voc
DC Common-Mode Error " Over Analog Input Voltage *Vie s LS8
Range
Power Supply Sensitivity Vee=5Vpc *10% Over Ve E7A LS8
- Allowed Vin(+) and Vin(—)
Voltage Range (Note 4)
AC Electrical Characteristics
The following specifications apply for Vog=5 Vpg and T4 =25C unless otherwise specified.
Symbol Parameter Conditions Min Typ Max Units
Te Conversion Time foLk =640 kHz (Nots 6) 103. 114 WS-
Tc Conversion Time (Note 5, 6) 66 73 1/fcik
fork Clock Frequency Veo =5V, {Note 5) 100 640 1460 kHz
Clock Duty Cycle {Note 5) 40 ‘60 %
CR Conversion Rate in Free-Running INTR tied to WR with 8770 9708 conv/s
Mode CS =0 Vpg, foLk =640 kHz
SRR Width of WR Input (Start Puise Width) CS=0Vpc (Note 7) 100 ns
acc Access Time (Delay from Falling: C_ =100 pF 135 200 ns
Edge of RD to Qutput Data Valid)
tin, ton TRI-STATE Control (Delay - CL=10pF, R =10k 125 200 ns
from Rising Edge of RD to (See TRI-STATE Test
Hi-Z State) Circuits)
twh try Delay from Falling Edge - 300.- 450 ns.
of WR or RD to Reset of INTR
Cin Input Capacitance of Logic 5 7.5 pF
Controt Inputs
Cout TRI-STATE Qutput 5 7.5 pF
Capacitance (Data Buffars)
CONTROL INPUTS (Note: CLK IN (Pin 4) is the input of a Schmitt trigger circuit and is therefore specified separately]
Vin (1) Logical “1" Input Voitage Vee=5.25 Vpg 20 15 Vec
(Except Pin 4 CLK IN)
3-17




ADC0801/ADC0802/ADC0803/ADC0804/ADC0805

AC Electrical Characteristics (continued) . .
The following specifications apply forVee. = SVpe and Tiin € Ta € Tuax, unless otherwise specified..

Symbol | Parameter [ Conditions . 1. I Min | Typ. l ~Max . I u
CONTROL INPUTS [Note: CLK IN (Pin 4) is the input of a Schmitt trigger circuit and is therefore specified separately] . .~ _
Vin (0) Logical 0" inpist Voltage- Veg=4.75Vpe 0.8 VR
(Except Pin 4 CLK IN) '
In (1) Logical “1" Input Current ViN=5 Vpc 0.005 1 - PApg
) (Al Inputs) R (R - A
i (0) Logical “0” Input Current ViIN=0Vpg -1 —0.005 ‘_ 'M‘ ‘Dg'
(All Inputs) T
CLOCK IN AND GLOCK R
V1+ CLK IN (Pin 4) Positive Gaing 2.7 34 3.5 Vocp
Threshold Voltage -
Vr— CLK IN (Pin 4) Negative - . 1.5 7 1.8 21 | -Vpg,
Going Threshold Voitage B
VH CLK IN (Pin 4) Hysteresis 0.6 1.3 2.0 Voct
Vr+) (V1) -
Vout (0) Logical “0" CLK R Qutput lo =360 nA 0.4 Voc‘
Voltage Vec=4.75 Vog AR
Vout (1) Logital 1" CLK R Qutput lo= ~360 pA 2.4 Voc,
Voltage . Vee=4.75Vpe
DATA OUTPUTS AND INTR
Vour (0) Logical *0" Qutput Voltage -
Data Outputs lour=1.6 MA, Vec=4.75Vpc 0.4 Voe:
INTR Output loyT=1.0 MA, Vcc=4.75 Vpg 0.4 Voc-
Vour () Logical 1" Qutput Voitage lo= —360 pA, Vcc=4.75 Vpge 24 Voe..
Vour (1) Logical 1" Output Voitage lo=—10 pA, Voc=4.75Vpo 4.5 Voe©
lour TRI-STATE Disabled Qutput VouTr=0Vpc -3 wApc
Leakage (All Data Butfers) VouTt=5Voc 3 pApc
Isource - Vout Shortto Gnd, T4 =25°C 45 6 mApG
IsiNk Vout Short to Vg, Ta=25°C 9.0 16 mApG
POWER SUPPLY"
e Supply Current (Includes foLk =640 kHz, a o
Ladder Current) VRep/2=NC, Ty =25C
and CS=5v .
ADC0801/02/03/04LCJ/0S 1.1 1.8 mA —
ADCOB04LCN/LCV/LCWM 1.9 2.5 mA

Note 1: Absohute Maximum Ratings indicate fimts beyond wiich damage to the device may occur, DC and AC electrical specifications do not apply when operating
the dovice beyond its specifi L b

Note Z Al ges are with o

P 9

o Gnd, unless otheqwise specified. The separate A Gnd point should aiways be wired to the D Gnd.
Note J: A zener dicde exists, intemally, from Voo 10 Gnd and has a typical bregkdown voitage of 7 Voc.

Note 4: For V(=) 2 Vin{+) the digital output code wilt be 0000 GO0, Two on-chip diodes are tied to each anajog input (see dlock dlagram) which will forward
conduct for analog input voltages one diode drop beiow ground or one diode drop greater than the Vee supply. Be careful, during testing at low Vg levels (4.5V),
as high level analog inputs (5V) can cause this inout diode to conduct-espacially at elevated temperatures, and cause emors for analog inputs near full-scale. The
wochOmvromambhsofem«diodo.ﬂslsmmma(aslonqumoanaloqvmdoosno(excmmosuop!yvotugobymommMSOmv.memm--
code will be coract. To achieve an absoiute 0 Vpg 10 5 Vpc input voltage range wil thereiore requirs a minimum supply voltage of 4.950.Vpg over temperanse
variations, nitial tolerance and loading.

Note §: Accuracy Is quaranteed at foy = 640 kHz. At higher clock ireq 3 Y can degl For lower clock fraquencies, ths duty cycia limits can ba.
axtended so long a3 the minimum clock high tme interval or minimum clock low ime interval is no less than 275 ns. -
Note & With an asyncnronous start puise, up 10 8 clock parods may be required before the-intamal CIOCK phases are proper to start the conversion process, The—
$1art requast is intemaily laiched, see Figure 2 ana section 2.0.
Notn7:Theahpmbummedtobradm(momsmmwthe(alor-ﬁminqisdepondantonmaWﬂpulsawimAnWﬂ:ﬂywidepuuwidmwﬂlhold-
the converter in a reset mode and the start of conversion is intiated by the iow o high trgnsition of the WH pulse (see timing diagrams).

Naote 8: None of thess A/Ds requires a zero adjust (see section 2.5.1). To obtain zero code at other analog input voltages see secton 2.5 and Figure 3, o

Note 9: The Vggr/2 pin is the cemtar pont of a two-resistor divider connectad from Veg 10 ground. [n all versions of the ADCO801, ADC0802, ADCD803, and
ADCO80S, and in the ADCOB04LC., each resistor is typcally 16 k). In ail versions of the ADC0B04 except the ADCS804L.CJ, each resistor is typically 2.2 kfl.
Note 10: Human dody model, 100 pF discharged through a 1.5 k02 resistor.
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Typical Performance Characteristics-
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ADC0801/ADC0802/ADC0803/ADC0804/ADC0805

TRI-STATE Test Circuits and Waveforms.

ACTUAL INTERNAL
STATUS OF THE
CONVERTER

“NOT gusSY”

L— 170 8 i1

e INTERNAL T¢,

{LAST OATA WAS READ)

y

tH ti4, CL=10 pF ton: ton, CL= 10 pF
. . Vee Vee
Y v
Vee Ty Vee .~ ~Fow
oATA L) 0% . L1 A 0%
ouTPyT [T L N 1%
! \H o OATA —r.
. . ouTPUT v
oara M o - oatas o /-
ouTAUTY ayTuTs - ¢ PR .
N~ m———ee— = Vo ————F10%
=20 ns ) =20 ns TUH/S6T1~
- Timing Diag rams (Al timing is measured from the 50% voltage points)
START
CONVERSION
s\ /[
W l
R
it  —
— wWiWAIL “3USY”

QATA IS VALIO IN
; QUTPUT LATCHES

{LAST DATA WAS NOT READ)

Output Enable and Reset INTR

INTH RESET
iNTR v

B

T/

OTE

OATA

TRSTATE®
outPurs T T

Note: Read stobe must ocaur 8 clock perniods (8/1x x) after assertion of intemupt 1o guarantee rasat of IN TR,

-

W Terx

TU/H/S6T1-4
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Typical Applications (continueq)

6800 Interface
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ADCOBO1/ADC0802/ADC0803/ADCOBO4/ADCOBOS

Typical Applications (Continued)

Directly Converting a Low-Level Signai
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Typical Applications (continued)

Self-Clocking Muitiple A/Ds
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ADC0801/ADC0802/ADC0803/ADC0804/ADCO08B05

Typical Applications (Continuea)

pP Compatible Differential-in

put Comparator with Pre-Set Vos (with or.wlthbut Hysteresis)
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Typical Applications (continued)
Handling £ 5V Analog Inputs
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ADC0801/ADC0802/ADC0803/ADC0804/ADCO0805

Typical Applications (continued)
S 3-Decade Logarithmic A/D Converter

A, B,C, D= LM324A
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Typical Applications (continued)

. Sampiing an AC Input Signal.
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#include <graphics.h>
#include <conio.h>
#include<stdio.h>
#include <stdlib.h>
#include<string.h>

finclude<dos.h>

#define ESC 27
#define RXbuffer 0x28
#define TXbuffer Ox2bf
#define IER 0x2f9
#idefine IID 0x2fa
#idefine LCR 0x2fb
#define MDC Ox2fc
#define LST Ox2fd
#define MST Ox2fe
#define DLL  0x2f8
#define DLM 0x2f9

typedef unsigned char BY'TE;
typedef unsigned int WORD;

BYTE receive_one_char(void);

void init_8250(void);
void DATE(void);
void TIME(void);

/* ESC button used for exit program */
[* receiver buffer */

/* transmitter buffer */

/* Interupt Enable register */
/* Interupt Identification register */

/* Line control register */
/* Modem control register */
/* Line status register */
/* Modem status register */

/* Divisor latch Lower byte */

/* Divisor latch Upper byte */

f* use BYTE for one byte data */

f* use WORD for two bytes data */
/* used for receive one character from
port */

/* initial control word for 8250 */



void Sub_Fream_sclope(void);
void Sub_Save();

void Sub_Open();

void Sub_Print(int rest[]);
void display(void);

void Storagedata050s(void);
void Storagedatal25s(void);
void Storagedata250s(void);
void Storagedata500s(void);
void Portdata050s(void);
void Portdatal25s(void);
void Portdata250s(void);
void Portdata500s(void);

data_port();

void main ()
{

int ¢ l,a;
display();
DATE();
TIMEQ;

do{
c=getch();
switch (c)

{ case 0x31:

Sub_Fream_sclope();



setcolor(CYAN);
Portdata050s();break;
case 0x32:
Sub_Fream_sclope();
setcolor(CYAN);
Portdatal25s();break;
case 0x33:
Sub_Fream_sclope();
setcolor(CYAN);
Portdata250s();break;
case 0x34:
Sub_Fream_sclope();
setcolor(CYAN);
Portdata500s();break;
case 0x35:
Sub_Fream_sclope();
setcolor(CYAN);
Storagedata050s();break;
case 0x36:
Sub_Fream_sclope();
setcolor(CYAN);
Storagedatal25s();break;
case 0x37:
Sub_Fream_sclope();
setcolor(CYAN);
Storagedata250s();break;

case 0x38:



Sub_Fream_sclope();
setcolor(CYAN);
Storagedata500s();break;

case 0x39:

Sub_Fream_sclope();

bar(30,410,475,440);

setcolor (GREEN);
for(l=1;1<=3;1++)
rectangle(29+1,409+1,476-1,441-1);
setcolor(BLUE);
outtextxy(40,420,"Press number 1,2,3 or 4.");break;
case Ox3c:

Sub_Save(); break;

case Ox3d:

Sub_Open(); break;

case Ox3e:

{*Sub_Print(rest)*/;break;

}

}while(c!=0x3f); /*Exit program to DOS.*/
closegraph();

}

void Sub_Fream_sclope(void)

{
int 1,£2=25;
[¥------ frame ------ */

setcolor (WHITE);



bar ¢30,50,470,400);
setcolor(GREEN);

for (1=0;1<=2;14++)
rectangle(30+1,50+1,473-1,400-1);

for(1=0;1<=11;1++)
line(1*£2+65,61,1*f2+65,359);
[%-----X _line----*/
for(1=0;1<=10 ;l++)
line(41,1*f2+85,364,1*f2+85);
setcolor(RED);

for (1=0;1<=1;14++)
rectangle(40-1,60-1,365+1,360+1);
setcolor(LIGHTGRAY);

for(1=0;1<=8 ;l4++)

setcolor(BLACK),

rectangle (370,1*£2+85,467,1*f2+105),
rectangle (373,1¥f2+88,464,1*{2+102),
setcolor(RED),

line (370,1*£2+ 85,373 1*f2+ 88),

line (467 1*f2+ 85,464 1*f2+ 88),

line (370,1*¥€2+105,373,1*f2+102),
line (467,1¥£2+105,464,1*£2+102);
setcolor(CYAN);

outtextxy(393,92, "zoom 1%");

outtextxy(393,117,"zoom 2%");



outtextxy(393,142,"zoom 3%");
outtextxy(393,167,"zoom 4%");
outtextxy(393,370,"Read ");
setcolor(GREEN);
outtextxy(393,192,"plot 1%");
outtextxy(393,217,"plot 2%");
outtextxy(393,242,"plot 3%");
outtextxy(393,267,"plot 4%");
outtextxy(393,292," Stop ");
outtextxy(390,380,"Storage");
setcolor(BLUE);
outtextxy(360,92, " 1");
outtextxy(360,117," 2");
outtextxy(360,142," 3");
outtextxy(360,167," 4");
oyttextxy(360,192," 5™);
outtextxy(360,217," 6");
outtextxy(360,242," 7");
outtextxy(360,267," 8");
outtextxy(360,292," 9");
outtextxy(340,370,"1-4");
outtextxy(340,380,"5-8");
outtextxy(40,365,"pop");
outtextxy(43,328,"0V");
outtextxy(43,278,"1V");
outtextxy(43,228,"2V"); -
outtextxy(43,178,"3V");



void Sub_Open()

{

int rest];

FILE *fp;

char filename[40];

closegraph();

gotoxy(5,8);

printf("Please Open File Name:");
gotoxy(30,8);

gets(filename);
strcat(filename,".pop");

display();
if((fp=fopen(filename,"rb"))==NULL)
{

bar(30,410,455,440);

setcolor (BLUE);
for(l=1;1<=3;l4++)
rectangle(29+1,409+1,456-1,441-1);
outtextxy (40,420,"Cannot open file.... Sorry sir");
}

fread(&rest,sizeof(rest),1,fp);
fclose(fp);

}

/Fvoid Sub_Print(void)

I

§



void display(void)

{

int 1,F1=50;

int driver,mode;

driver = DETECT;

mode = 0;

initgraph (&driver,&mode," " );
setcolor (WHITE);

for (1=0;1<=10;1++)
rectangle(1+0,1+0,640-1,475-1);
setcolor(GREEN);

for (1=2;1<=3;l4++)

rectangle (5+1,5+1,635-1,470-1),
rectangle (0+1,0+1,640-1,475-1);
/*--Insert the box for the Function File-----=----
setcolor (BLACK);

for(1=0;1<=3;14+)
bar(495,120+(1*F1),580,145-+(1*F1)),
rectangle(497,122+(1*F1),578,143+(1*F1));
setcolor(RED);

for (1=0;1<=2;1++)

line (495,120+(1*F1),497,122+(1*F1)),
line (580,120+(1*F1),578,122+(1*F1)),
line (495,145+(1*F1),497,143+(1*F1)),
line (580,145+(1*F1),578,143+(1*F1));
setcolor (CYAN);

outtextxy (535,130,"SAVE ");



outtextxy (535,180,"OPEN *);

outtextxy (535,230,"PRINT");

outtextxy (535,280,"EXIT");

setcolor (BLUE);

outtextxy (505,130,"F2");

outtextxy (505,180,"F3");

outtextxy (505,230,"F4");

outtextxy (505,280,"F5");

setcolor (LIGHTRED);

outtextxy (110,20,"King MongKut 's Institute of Technology Ladkrabang");
setcolor (WHITE);

outtextxy (200,35,"The Vibration Instrument");

Sub_Fream_sclope();

}

void Portdata050s(void)

{

int Ly,z;

float x;

bar(30,410,455,440);

setcolor (GREEN);
for(1=1;1<=3;14++)
rectangle(29+1,409+1,456-1,441-1);
setcolor(BLUE);
outtextxy(40,420,"Press number 2,3 or 4 for the other scale. ");
moveto(65,335);

dof



for (x=65;x<=340;x++)

{

delay (3);

y=data_port();

if (y>0){
if(y<256)z=335-y;

else if (y>256)z=85;

}

setcolor(5);

putpixel(x,z,0);

lineto(x,z);

delay (10);

}

display();

}

while(!kbhit());

setviewport(0,0,639,479,1);

}

void Portdatal25s(void)

{

int Ly,z;

float x;

bar(30,410,475,440);

setcolor (GREEN);
for(l=1;l<=3;1++)
rectangle(29+1,409+1,476-1,441-1);



setcolor(BLUE);

outtextxy(40,420,"Press number 1,3 or 4 for the other scale.”);

moveto(65,335);

do{

for (x=65;x<=335;x++)

{

delay (3);

y=data_port();

if (y>0){
if(y<256)z=335-y;

else if (y>256)z=85;

}

setcolor(S);

putpixel(x=x+2,z,0);

lineto(x,z);

delay (10);

}

display();

}

while(!kbhit();

setviewport(0,0,639,479,1);

}

void Portdata250s(void)
{

int 1y,z;

float x;



bar(30,410,475,440);

setcolor (GREEN);

for(I=1;1<=3;l++)

rectangle(29+1,409+1,476-1,441-1);

setcolor(BLUE);

outtextxy(40,420,"Press number 1,2 or 4 for the other scale., ");

moveto(65,335);

do{

for (x=65;x<=336;x++)

{

delay (3);

y=data_port();

if (y>0)1
if(y<256)z=335-y;

else if (y>256)z=85;

}

setcolor(5);

putpixel(x=x+3,z,0);

lineto(x,z);

delay (10);

}

display();

}

while(!kbhit());

setviewport(0,0,639,479,1);

}
void Portdata500s(void)



{
int Lyz;
float x;
bar(30,410,475,440);
setcolor (GREEN);
for(1=1;1<=3;l4++)
rectangle(29+1,409+1,476-1,441-1);
setcolor(BLUE);
outtextxy(40,420,"Press number 1,2 or 3 for the other scale. "
moveto(65,335);
do{
for (x=065;x<=335;x++)
{
delay (3);
y=data_port();
if (y>0){
if(y<256)z=335-y;
else if (y>=256)2=85;
}
setcolor(5);
putpixel(x=x+4,z,0);
lineto(x,z);
delay (10);
}
display();
}
while(! kbhit());



setviewport(0,0,639,479,1);

}

data_port(void)

{
retum(receive _one _char());

}

void DATE()

{

struct date d;

getdate(&d);

gotoxy (64,24);

printf ("%.2d/%.2d/%d",d.da_mon,d.da_day,d.da_year);

| .

void TIME()

{

struct time t;

gettime(&t);

gotoxy (64,25);

printf ("%.2d:%.2d" tti_hour,tti_min);

t.ti_min++;

settime(&t);

}

void init_8250(void)

{
outportb(LCR,0x80); /* set DLAB in Line control register to 1 */
outportb(DLL,0x0C);  /* set baud rate to 9600 divisor = 000Ch */
outportb(DLM,0x00); /* set Divisor latch upper to 00 */



outportb(MDC,0x00); /* set Modem control bit 4 (loopback) to 0 */
outportb(LCR,0x03);  /* set 8250 to 9600 8 N 1 */

/***************************IEGﬁVC_OHC_Chaf**********************/

/* return received from RXbuffer ) x/
I* if not received data it return O xf
/¥ retumn type : BYTE */

/*****************************************************************/

BYTE receive _one_char(void)
{
BYTE data;
if (inportb(LST) & 0x01) data = inportb(RXbuffer);
else data = 0;
return data;
}
void Storagedata050s(void)
{
int Ly,z;
float x;
bar(30,410,475,440);
setcolor (GREEN);
for(l=1;1<=3;l++)
rectangle(29+1,409+1,476-1,441-1);
setcolor(BLUE);
outtextxy(40,420,"Press number 2,3 or 4 for the other scale. ")
moveto(65,335);



for (x=65;x<=340;x-++)

{

delay (1);

y=data_port();

if (y>O)|
if(y<256)z=335-y;

else if (y>256)z=85;

}

setcolor(5);

putpixel(x,z,0);

lineto(x,z);

delay (1);

}

}

void Storagedatal25s(void)

{

int Ly,z;

float x;

bar(30,410,475,440);

setcolor (GREEN);
for(l=1;1<=3;1++)
rectangle(29+1,409+1,476-1,441-1);
setcolor(BLUE);
outtextxy(40,420,"Press number 1,3 or 4 for the other scale. ");
moveto(65,335);

for (x=65;x<=335;x++)



{

delay (1);

y=data_port();

if (y>0){
if(y<256)z=335-y;

else if (y>256)z=85;

}

setcolor(5);

putpixc1(5c=x+2,z,0);

lineto(x,2);

delay (1);

]

}

void Storagedata250s(void)
{

int lLy,z;

float x;

bar(30,410,475,440);

setcolor (GREEN);
for(l=1;1<=3;14++)
rectangle(29+1,409+1,476-1,441-1);
setcolor(BLUE);
outtextxy(40,420,"Press number 1,2 or 4 for the other scale. ");
moveto(65,335);

for (x=65;x<=336;x++)

{



delay (1);

y=data_port();

if (y>0){
if(y<256)z=335-y;

else if (y>=256)z=85;

}

setcolor(5);

putpixel(x=x+3,2,0);

lineto(x,z);

delay (1);

}

}

void Storagedata500s(void)

{

int 1y,z;

float x;

bar(30,410,475,440);

setcolor (GREEN);
for(I=1;I<=3;14++)
rectangle(29+1,409+1,476-1,441-1);
setcolor(BLUE);
outtextxy(40,420,"Press number 1,2 or 3 for the other scale. ")
moveto(65,335);

for (x=65;x<=335;x++)

{

delay (1);



y=data_port();

if (y>0){
if(y<256)z=335-y;
else if (y>=256)z=85;

}

setcolor(5);

putpixel(x=x+4,z,0);

lineto(x,z);

delay (1);

}

}





