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ABSTRACT

The simple electronics appliances control based - on EMG signal project that uses
catalepsy signal measured the electrical signal. This muscle is “Skeleton muscle” which is the
general muscles in our body such as arms, legs, and etc., so the wet Surface electrode which
becomes the middle of body and electrical circuit to measure the muscle signal and then this
signal will be adapted to the management process. The management process is the process that
brings the signal through measuring circuit and changes analog signal to digital signal. After these
steps, the signal will be adapted to work with the controller for the basic criteria.

Therefore, the simple electronics appliances control based - on EMG signal project is
designed by change the muscle signal to digital signal with the controller to control the television

remote for control television by EMG signal
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#include<avr/io.h> ™

] s/
#include<util/delay.h> Wudmves TdsunsuSenlFaugadideiie s

> Tausisane q

1 * s/
#include "led.h" Taun3an q gniSenldausuduludauil

#define FCPU 16000000UL

#define sensor_ddr DDRA \
#define sensor PINA

¥ v
#define s1 0x01 auiidumsdsemed  wwldutsanusndumis vy

A 3 1A 4 -3
#define s2 0x02 > ua:ﬂ53mﬁwammﬂﬁlﬂmmmmaﬂwamaz"lmazmwuﬂ

#define ledl ddrDDRC
#define ledl PORTC
#define led2_ddrDDRB
#define led2 PORTB

int main()

A ¥ o -4 z VA A s 1
%aﬂmwmﬂmmmuazwamumawaaz"ls L‘W’Eﬂﬂ\‘l'lﬂﬂ’ﬂ

9
A5 19U

¢ S A °
/A% main() HedFuEudumsiiauves Tusunsy
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{
InitLCD();
unsigned char step_led]1 =0x01;| @auu0IM3slszmeadulssiane o msGenldanu
unsigned char step_led2=0x00; | 1agmM3 AMUAAUSUAY
int toggle = 0;
o 1 9 o Py
ledl_ddr = Oxff; \ dumsdmuan ¢Iwesalatiudunauay
s o o ¢ A o
ledl = 0x00; woinlauening Taafvualinesandu 1
¢ @ ¢ Ad a
led2_ddr = Oxff; \ dhueniyiouanazneiaidiuo  iduduyn
H ) AW 1o 3 2 a2
led2  =0x00; fonue daun Wldinddr el mandesm
] k7
sensor_ddr = 0x00; ) Tosldmisudy flu o vianua
while(1)

{

. ' Y aa Y P o

if((sensor&s1)==0x01) MYINUBUNALINININYT 0 YDINBIA

o4 Y ¥
uduiudyanaveuniu Tusunsy
1M

{

while((sensor&s1)==0x01);

if(step_led1==0x00)
{
step_led1=0x01;
}
ledl=step_ledl;
step_led2=step_led1;
step_led1switch(step_led1)
{

n5uglIunI aLlidya Ve

v u

4

AUIWINV 0 VBINBTA A

9 a8 1w o kY
1 step led A 0 Muuald

step_led] UAUMINY 1

o 9 o a " @
fvualanesa C  N¥s ledl NN
step ledl  uazl¥ step led2 vinfiu

/M5udeu lvupan1s ey ledl



case 0x01:

{
GotoLCD(0x80); >

LCDString("Power On/Off");

case 0x02:

{
GotoLCD(0x80);

LCDString("Channel + ");
break;
}

case 0x04:

{
GotoLCD(0x80);

LCDString("Channel - ");
break;
}

case 0x08:

{
GotoLCD(0x80);

LCDString("Volume + ");

break;
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N58IN step ledl AU 1 AMUA

I=3

Wuaasaae LeD  luussviai 1 e

Y
1R 8 1UDUI Power On/Off 91U H break ;

29n31ngY

ASBIT step ledl (MAV 2 MAHUA

Huaasaiiae LCD TuyssHaUNLEad

9
191 Channel + mniuldeenangy

NT8I9 step_ledl (AU 4 MAYUA

> WHugasaMws LeD  Iuussnauuuans

v
111 Channel - 11ntiuldesningy

N58I7 step_ledl AU 8 MHiuA

> Huaaaniae LCD TuyssvauuLang

v
111 Volume + niiuldeanaingyl
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}
case 0x10: \
{ 58I step_ledl AL fMviuA
GotoLCD(0x80); Wuaasmfies LD luyssfiauuuan
LCDString("Volume - "); > £171 Volume - mmfuiﬁﬂaﬂ%mgﬂ
break;
}
J
case 0x20: w
{ ASEIA step_led] WAL 20 MR
GotoLCD(0x80); 1¥uaasmiien LCD luussiiauy
LCDString("Channel 3 "); > LAAILAASA T Channel 3 91Ul
break; 289111/
’ S
case 0x40: N

{ ATBIN step_led] AU 40 AYUA

GotoLCD(0x80); & Wuaasa s LD luussvauu

9
LCDString("Channel 7 "); WEASR191 Channel 7 1nviulvioen

ngl

break;




case 0x80: w

{
GotoLCD(0x80);

LCDString("Channel 9 ");

break;

} J

default: ;

3
step_led1=step_led1<<1;

if((sensor&s2)==0x02)

{
while((sensor&s2)==0x02);

led2=step_led2;

switch(step_led2)

51

N38IT step_ledl MU 40 HMUA

Wuaasmfias LD lussiauu
v

LEAIAR1I1 Channel 9 91ntTu o8N

11ngY

/SRR step_led] laifunsdllamy

Goum step ledl  1Unedne 1 wmiua

szl umAu step_ledl=step_led1*2

Smnfidugadaniinn 1ves wesh A

4 [
Audyaraveuniu - dlduglunh

wiidynavouviadiv 1

/7 fmualiwese B Mitlu led2 iy step_led2

/50U lvuean13iieu ledl

{
case 0x01: \

{ 58I step led2 1A 1
GotoLCD(0xc0); Smualiuaasmiioe LCD
LCDString("Sending Signal 1"); & Tuussiaae  waaIfIn

Sending Signall B 1
28NN
break;
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case 0x02:
{ A A58 step led2 WAL 2
GotoLCD(0xc0); fmualiuaasifise LCD
LCDString("Sending Signal 2 "); & lunssiaae  waasiI
Sending Signal2 inmi"u“h»’i’
29n31nQY
break; /
}
case 0x04: A
{ N3 ﬂﬁ step_led2 WnNU 4
GotoLCD(0xc0); fvualiuansafise LCD
LCDString("Sending Signal 3"); > Tuussieare  uaasdIn
Sending Signal3 flﬂﬂfijuiﬁ
29n91nQY
break; j
}
N
case 0x08:
{ Asdin step led2 AU 8
GotoLCD(0xc0); fmualfiuaasafise LCD
LCDString("Sending Signal 4"); > Tupssiaane  waasd
Sending Signal4 mﬂffuﬁlﬁ
aanangy
break; J



case 0x10:

{
GotoLCD(0xc0);

LCDString("Sending Signal 5");

break;

case 0x20:

{
GotoLCD(0xc0);

LCDString("Sending Signal 6");

break;

case 0x40:

{

GotoLCD(0xc0);

LCDString("Sending Signal 7");

break;

&

—
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ASAIN step led2 AU 10
o 9 ] d’
fviualduansninae LCD
Tuussinane  wa@aIfIn
¥
Sending Signal5 nntiuld

p9n31ngY

AS8IN step led2 1111 20
o 3/ 1A
fvualiugasnifae LCD
Tupssiim  aeuaasdIn
9
Sending Signal6 nnuld

a9nangy

ASHIA step_led2  11RL 40
smualfuaasiifive LCD
Tuussiieale  uaaedId
Sending Signal7 mmfu“lﬁ'

99n91ngY)



case 0x8

default: ;

return 0;

0:
{

GotoLCD(0xc0);

LCDString("Sending Signal 8");

break;

2

}

_delay ms(500);

led2=0x00;

GotoLCD(0xc0);

LCDString("

")

-~
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ﬂiﬂﬁ step_led2 Ay 80
svualduanssifise LCD
Tuussiinane  HEaIA1
Sending Signal8 anviuld

29n9ngY

NIAIN step_led2 Iy
asailame ¥ sedlunat 500
A aa =3 =4 3/ o
faaduaSauds  fdivua
THwosafiidlu led2 iy 0
b ¥

MntuluaaInnee LCD
Tunssiaaiaaanaiiuee

4

/Maidemla 9 ady l4iiiean

Tsunsy
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4.1.3 NINAAINDINTBIAINDA WU (Low Pass Filter) 500 Hz
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4.14 msmamuasnimmmaamuuaﬂﬁ (Notch Pass Filter) 50 Hz
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: TLO71
[y[ TLO71A - TLO71B

®

LOW NOISE J-FET SINGLE OPERATIONAL AMPLIFIERS

& WIDE COMMON-MODE (UP TO Vcc') AND
DIFFERENTIAL VOLTAGE RANGE

B LOW INPUT BIAS AND OFFSET CURRENT ‘
B LOW NOISE e, = 15nVA Hz (typ) :
H OUTPUT SHORT-CIRCUIT PROTECTION
W HIGH INPUT IMPEDANCE J-FET INPUT D,'f,s
STAGE {Plastic Package)
B LOW HARMONIC DISTORTION : 0.01% (typ)
B INTERNAL FREQUENCY COMPENSATION
B LATCH UP FREE OPERATION w
B HIGH SLEW RATE : 16V/ s (typ) o
s08

{Plastic Micropackage)

DESCRIPTION ORDER CODE

The TLO71, TLO71A and TLO71B are high speed PartNumber | Temperature Range Package

J-FET input single operational amplifiers incorpo- N D

rating well matched, high voltage J-FET and bipo- TLO71M/AM/BM -55°C, +125°C f .

lar transistors in a monolithic integrated circuit. TLO71VAI/BI -40°C, +105°C . .
TLO71C/AC/BC 0°C, +70°C . [

The devices feature high slew rates, low input bias

Example : TLO71CN
and offset currents, and low offset voltage temper-

. N = Dual in Line Package (DIP]
ature coefficient. D = Small Outline Paeiaggé (s&) - alao available in Tapé & Reél (DT)

PIN CONNECTIONS (top view)

1 - Offset null 1
U 2 - Inverting input
1 E :l 8 3 - Non-inverting input
4-Veo
> 5 - Offset null 2
2 E j ! 6- Outputnu
3 + 6 7-Vech
4 u e
4[] [ ]5
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Quad, 1MHz, Operational Amplifiers for
Commercial, Industrial, and Military
Applications

The CA124, CA224, CA324, LM324, and LM2802 consist of
four independent, high-gain operational amplifiers on a
single monolithic substrate. An on-chip capacitor in each of
the amplifiers provides frequency compensation for unity
gain. These devices are designed specially to operate from
either single or dual supplies, and the differential voltage
range is equal to the power-supply voltage. Low power drain
and an input common-mode voltage range from OV to V+
-1.5V (single-supply operation) make these devices suitable
for battery operation.

CA124, CA224, CA324, LM324, LM2902

Part Number Information
PART

NUMBER TEMP. PKG.

(BRAND) | RANGE (°cy PACKAGE NO.
CAOQ124E 5510 125 {14 Ld PDIP £14.3
CA0124M 55t0 125 |14 Ld SOIC M14.15
(124)
CA0124M96 -55t0 125 |14 Ld SOIC Tape and M14.15
(124) Reel
CA0224E -40to 85 |14 Ld PDIP £14.3
CA0224M -40t0 85 |14 Ld SOIC M14.15
(224)
CA0324E Oto 70 14 Ld PDIP E14.3
CA0324M Oto 70 14 Ld SOIC M14.15
(324)
CAD324M96 Oto 70 14 Ld SOIC Tape and M14.15
324) Reel
LM324N Oto 70 14 Ld PDIP E14.3
LM2902N -40to 85 |14 Ld PDIP E14.3
LM2902M -40to 85 |14 1d SOIC M14.15
(2902)
LM2902M96 -40t0 85 {14 Ld SOIC Tape and M14.15
(2902) Reel

May 2001

File Number 796.5

Features

» Operation from Single or Dual Supplies

» Unity-Gain Bandwidth ................... 1MHz (Typ)
» DCVoltageGain ...................... 100dB (Typ)
« InputBiasCurrent .............. ... ..., 45nA (Typ)
= InputOffsetVoltage . . ................... 2mvV (Typ)
* Input Offset Current
- CA224, CA324, LM324,LM2802 .......... 5nA (Typ)
CCAT24. . 3nA (Typ)

« Replacement for industry Types 124, 224, 324

Applications

« Summing Amplifiers
» Multivibrators

+ Oscillators

» Transducer Amplifiers
» DC Gain Blocks

Pinout

CA124, CA224, CA324, LM2902 (PDIP, SOIC)
LM324 (PDIP)
TOP VIEW

U
outPuT1 [1] 4] outPUT 4
NEG NEG
npuT1 |2 ‘IAE INPUT 4
POS. POS.
mpuT1 L3 2] inpuT 4

V+ E E V-

POS. 5 10 POS.

INPUT 2 INPUT 3
NEG [ SINEG
NPUT 2 L8 ® {iNpUT3
OUTPUT2 E E OUTPUT 3

CAUTION: These devices are

follow proper {C Handling Procedures.

to e
1-888-INTERSIL or 321-724-7143 | Intersil and Design is a rk of Intersil icas Inc, | Copyright © tntersil icas inc. 2001
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SEMICONDUCTOR®

PN2222A/MMBT2222A/PZT2222A
NPN General Purpose Amplifier

February. 2009

. This device Is for use as a medium power amplifier and switch requiring collector currents up to 500mA.
* Sourced from process 19.

PN2222A MMBT2222A PZT2222A

SOT-223

EBGC

Absolute Maximum Ratings * 1, = 25xc uness otherwise noted

Symbol Parameter Ratings Units
Vceo Collector-Emitter Voltage 40 A
Veeo Collector-Base Voltage 75 A
VEgo Emitter-Base Voltage 6.0 \"

Ie Collector Current 1.0 A
Tste Operating and Storage Junction Temperature Range -55~150 °C

* This ratings are limiting values above which the serviceability of any semiconduictor device may be impaired.

NOTES:

1) These rating are based on a maximum junction temperature of 150 degrees C.

2) These are steady limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

Thermal Characteristics T, =25c uniess otherwise noted

Max. .
Symbol Parameter Units
PN2222A *MMBT2222A | ™PZT2222A
P Total Device Dissipation 625 350 1,000 mwW
o Derate above 25°C 5.0 2.8 8.0 mwW/°C
Rayc Thermal Resistance, Junction to Case 83.3 °C/W
Roya Thermal Resistance, Junction to Ambient 200 357 125 °C/W

* Device mounted on FR-4 PCB 1.6" x 1.6” x 0.06".
** Device mourted on FR-4 PCB 36mm x 18mm x 1.5mm; mounting pad for the collector lead min. 6om*.

PNZZZZAMNMMB | 2222A/PL12222A Rev. 1.0.0 1
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SEMICONDUCTOR®

VHF/UHF transistor

NPN Epitaxial Silicon Transistor

Absolute Maximum Ratings 7,=25°C unless

KSP10

1

TO-92

1. Base 2. Emitter 3. Collector

otherwise noted

Symbol Parameter Vatue Units
Veeo Collector-Base Voltage 30 \
Veeo Collector-Emitter Voltage 25 v
Vego Emitter-Base Voltage 3.0 \

Pc Collector Power Diesipation (T,=25°C) 350 mW
Derate above 25°C 28 mW/°C
Pe Coliector Power Dissipation (T¢=25°C) 1.0 w
Derate above 25°C 8.0 wrc
T, Junction Temperature 150 °C
Tste Storage Temperature -55~150 °C
Rth(j-c) Thermal Resistance, Junction to Case 125 °Ciw
Rth(j-a) Thermal Resistance, Junction to Ambient 357 °C/W
Electrical Characteristics 1,=25°C unless otherwise noted
Symbol Parameter Test Condition Min. Max. Units
BVego Collector-Base Breakdown Voltage Io=100pA, 1g=0 30 v
BVeeo Collector-Emitter Breakdown Voltage Ic=1mA, 1g=0 25 \'4
BVepo Emitter-Base Breakdown Voltage 1g=10uA, 1c=0 3.0 \4
Iceo Collector Cut-off Current Veg=25V, Ig=0 100 nA
lego Emitter Cut-off Current Veg=2V, Ig=0 100 nA
heg DC Cumrent Gain Vee=10V, ic=4mA 60
Vg (sat) | Collector-Emitter Saturation Voitage 1c=4mA, 1g=0.4mA 0.5 A"
Vge (on) Base-Emitter On Voltage V=10V, Ig=4mA 0.95 v
fr Current Gain Bandwidth Product V=10V, ic=4mA, =100MHz | 650 MHz
Cob Qutput Capacitance V=10V, 1=0, =1MHz 0.7 pF
Crp Collector Base Feedback Capacitance V=10V, Ig=0, =1MHz 0.35 0.65 pF
Cerbb’ Collector Base Time Constant Veg=10V, Ig=4mA, 9.0 ps
f=31.8MHz

* Pulse Test: PWs300ys, Duty Cycles2%

©2002 Fairchikdt Semiconductor Corporation

Rev. A2, Seplomber 2002
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150MHz/250MHz Digital Storage Oscilloscope

GDS-820S(150MHz)/GDS-840S(250MHz)

q3

GDS-820C(150MHz)/GDS-840C(250MHz2)

o FEATUREs

* 150MHz/250MHz Bandwidth With Either Color or

Monochrome LCD Display

* 125k Long Memory and 12 Division Horizontal Display
* 25GS/s Sampling Rate for Repetitive Waveforms
* Advanced Trigger:Pulse Width, TV Line,Event Delay And Time Delay

* Go-NoGo and Auto Setup Sequence

* FFT Function

* Built-In Help Manual, Multi-Language and PC Software

* Standard Interface: USB, RS-232C, Printer Port, Go/NoGo Output
* Option: GPIB Interface

= ATIO
GDS-820S GDS-820C 1.GDS-8408 GDS-840C
DISPLAY. Display Device Mono (320 x:240) Color (320 X:240) Mono (320'x 240) Color (320 x:240)
SYSTEM ; 5.74nch LCD 5.7inch LCD 5:7inch LCD 5.7inch LCD
Display Contrast Adjustable : =5
Waveform Display Graticule | 8- % 10 divisions (.8 x 12 div, when menu off )
Display Mode Dot Vector; Accumulate
VERTICAL  Bandwidth 150MHz | 250MHz
SYSTEM Channels 2
Vertical Resalution 8-Bit
Vertical Sensitivity 2mV/div.~ 5Vidiv
Vertical Accuracy. 3%
Rise Time <2.3ns [ <i4ns
Input Coupling AC~:DC+Ground
Input Impedance AMQ 2%, ~ 22pF FAMQ 2%, ~ 18pF
Polarity Posifive & Negative
Maximtiim Voltage Between Signal: | 300V ( DE+AC peak.); CATII
& Common at Input BNC
Waveform Signal Process CH13CH2 - CH1-CH2 ~ FET
Offset Range 2mV/div:~ 50mV/div : T 0.5V;100mV/div ~ 500mV/div-: T 5V, 1V/d|v 5V/div it 50V
BW Limit 20MHz (=3dB)
‘HORIZONTAL . Time Base Range 1ris/div ~ 10s/div; Roll 7 250ms/div~10s/div
SYSTEM Time Base Mode Main-~ Window ~-Window Zoom + Roll ~ X-Y
Time Base Accuracy +0.01%
Delay Range Pre-trigger : 20 div- maximum;: Post-trigger 31000 div
SIGNAL Real-Time Sample Rate 100MSTs maximum oh each channal’
ACQUISITION  Equivalent Sample Rate 25GS/s E.T. maximum on:each channel
SYSTEM Record Length 125KCH
Peak Detection 10ns sSOOnsldwf-'wsldlv)
Acquisition Mode Sample « Peak Detect ~ Average
Average. 2.4.8,16;32, 64,128,256
TRIGGER Trigger Source CHA1; CHZ; Line; Ext
Mode Auto Level < Auté ~ Normal:»:Single ~ TV ~ Time Delay ~ Event Delay + Edge . Pulse Width
Coupling: AC; DC;HF. LF,; Noise Reject
Sensitivity DC~30MHz2 > 0.5div.or SmV. DC~30MHz : 0.5div or . SmV.
30MHz~150MHz ; Approx 1.5div or 15mV: 30MHz~150MHz ;1 5div or: 15mV.
150MHz~250MHz : 2.0div.or 20mV.
X-Y-MODE X-Axis input [ Y-Axis Input Channel 1/.Channel 2
Phase:Shift + 3 at 100kHzZ
CURSOR &  Auto Voltage Measurement 1 V. Vi oV s Vo Vo Vo Vo vV,
MEASUREMENT: - Auto Time Measurement Freq, Period, Rise Time; Fall Time; Posmve Width, Negative Width, Duty. Cycie
Cursor Measurement Voltage difference between cursors(a\V), Time difference between cursors(AT),
: Reciprocal of AT in heriz (1/AT)






