NriInendemaluladvusnada

2
by
&
ior 7 i L
% )
Sf) o
2. ¥
&) &
2
£

- Rajamangala University o ?i

Tag

v a
- D.OUHUN Lﬂqamu - —




30-207-055-101 dLannNsadndiUoefu 2(1-3-3)

Electronic Devices

AB1UVIAUNDY : -

nanfne : 72 $alus Suusaen 18 dUa

noud 1 Mlusseduanst UFTR 3 Salusdedun
Tnissudasldinadnudunitueniiaiseu 4 9alus deduaii



ALANUEIIEIYT

14

 wlandnnsvinnuresgunaaididnynsetindiugiu

. ANWIBIANANY ¢ 989935BLanNIeling
[dlavdnnsviheureseunsaiasisin
fvinwelunisnsiaaeugunInilaz 993N 19Biannsatind

U'I.-ll.UJI\)H

lRaARNaseIT NNl nnseatng



A195UNYS182

AnvnariinufuRieatulassaiamsiidndvesgunsalansieiai
BlannIelind anvauzauaudRlanz nann13v9U gUNIURIRIUNIU
faAudszq Aumileni nmsdosaslusduuusg 9 lassaiisuaznis
yhauvesgUnsalasieiiti



Basic Engineering

- Engineering Drawing

- Engineering Mechanics
- Engineering Materials

- Computer Programming
- Electric Circuits

- Engineering Electronic

- Electromagnetic Fields

- Control Systems
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Electronics tgU89NULs1 ?

robot_V4 | Arduino 1.0.2 =):E)

| File Edit Sketch Tools Hel;

robot_V4 §

| #include <AFMotor.h>
finclude <5 g
#finclude <H J.h>

#define TRIG_PIN A4

fdefine ECHO_PIN AS

fdefine MAX_DISTANCE 200

fdefine MAX_SPEED 200

#define MAX_SPEED_OFFSET 1S5

#define COLL_DIST 10

#define TURN_DIST COLL_DIST+10

NewPing sonar (TRIG_PIN, ECHO_PIN, MAX DISTANCE):

or movorl({l, MOTOR1Z_1KHZ): // create motor
¢ motor2(2, MOTOR12_lKHZ): /
nyservo; // create servo ol

© maxDist = 0:
naxAngle = 0;
int maxRight = 0;
int maxLeft = 0;

nt maxFront = 0;
course = 0;
curDist = 0;

1y motorSet = "
speedSet = 0;

Arduino Uno on CON

SURALI

Tarkiye'nin ilk

. Sabanci
111 s "
l niversiesl

/// oy VS serva-shild

’
Servo 2~
®
Servo 1 &

Arduino MEGA 25604,



Sowce Debug Lbrary Template System Help

V[[@E I+ +aqaa]9e

(DR ZTEHE QS

Commu

- 8

Root sheet 1

W e Edt v

B B & ol

% SE8 PP®bio m £5

oot @ sl a @

Exploer  Browse PCB

Browse

Nets
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a15791i1 (Fange: semiconductor)
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815N9AUUSEN5 (Intrinsic Semiconductor)
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m‘iﬁﬁhﬁﬁ‘lﬁ‘lﬁqvﬁ (doped/extrinsic semiconductor)
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Depletion Zone Electrons

T T

Holes Electrons

> 8

+» P-Type N-TWGCL

Current flows No current flows
across this junction across this junction
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constant current

zener diodes diode

N,

step recovery
diodes  superbarrier
diode

—=

pointcontact,
diode

\
shottkey diode

™ light emitting diodes photodiodes transient voltage
- \._-J supressiondiodes
-—.— N L.-J
\ . :-' ZATh, § '

shockley diode

tunnel diodes / )

; varactor diodes PIN diodes g
; . ‘ LASER diodes \g vaccum diode

= P . -
J G!.’ @ silicon contronea\',g @_)D peltier diodes

gu nn diode crystal diode avalamhe diode o




lalen (Diode)

N-type
material

! P-N junction representation

—L Depletion region

Anode Cathode

Schematic symbaol

/ Stripe marks cathode

-] Real component appearance




Ip

e

anode O—u—o cathode
+ V0 — Short circuit
Ip

on *

» Vp

off « Open circuit

I- V Characteristic 94 1a Joagauna



lalanlun1elnif (Practical Diede)

Forward Bias

I (Si)=0.01uA=10nA

V, (Si) i 3 v

: W (V)
(T 1 o 1 IO.I}“AOJ 0.3 04 0.5 0.6 0.7 0.8
r ? T 2uA
| Is(Ge) | 5 pA
|
| Practical
|
Reverse Bias | V;
| Ae—ooli—K
| 0.7V (Silicon)
| 0.3V (Germanium)



Anode Cathode

(+) Dl (-)
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Fwodlalon (Zener Diode)
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lalonarusninedwioaniuay (Varactor or Varicap Diode)
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Fine Tunning ; AFC) LAz 4930503 NATIUS Ut Al dmIudesnis
(Variable Bandpass Filter) 1Junu



LED Wulaleafildansuszinmunadauansidulusnoalns Gallium
Arsenide Phosphide ; GaAsP) n3oansunasdeumealvls (Gallium
Phosphide ; GaP) uvinduansiadiieda p way n unuas Si uas Ge a3
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Features

Diffused Junction

High Current Capability and Low Forward Voltage Drop
Surge Overload Rating to 30A Peak

Low Reverse Leakage Current

Lead Frea Finish, RoHS Compliant (Note 3)

Mechanical Data

l Casze: DO-41 '
¥ lastic. UL Flammability Classification

Rating 94V-0
Moisture Sensitivity: Level 1 per J-STD-020D

Terminals: Finish - Bright Tin. Plated Leads Solderable per
MIL-5TD-202, Method 208

Polarity: Cathode Band
Mounting Position: Amy
Ordering Information: See Page 2
Marking: Type Numbear
Weight: 0.30 grams (approximate)

B—
[ =
_.T_
(]
DO-41 Plastic
Dim —in Max
A | 2540 —

B 4.06 5.21
c 0.7 0.864

D 2.00 2.72

All Dimensions in mm




Maximum Ratings and Electrical Characteristics @t = 25°C unless otherwise specified

Single phase, half wave, 60Hz, resistive or inductive load.
For capacitive load, derate current by 20%.

Characteristic Symbol (| 1N4001 | IN4002 [ 1N4003 | 1N4004 | 1N4005 | 1N4006 | 1N4007 | Unit
Peak Repetitive Reverse Voltage Vierm
Working Peak Reverse Voltage ViR 50 100 200 400 600 800 1000 W
DC Blocking Voltage ViR
RMS Reverse Voltage VRirmS) 35 70 140 280 420 560 700 W
Average Rectified Output Current (Note 1) @ Ta = 75°C lo 1.0 A
Mon-Repetitive Peak Forvard Surge Current 8.3ms s a0 A
single half sine-wave superimposed on rated load —_—
Forward Voltage (@ I = 1.0A Vi 1.0 W
Peak Reverse Cument @Ts = 25°C - 5.0 A
at Rated DC Blocking Voltage @ Ta = 100°C 50
Typical Junction Capacitance (Note Z) Ci 15 B pF
Typical Thermal Resistance Junction to Ambient RyJa 100 KW
Maximum DC Blocking Voltage Temperature Ta +150 b ¥
Operating and Storage Temperature Range Ty Ts1s -65 to +150 =G

Motes: 1. Leads maintzined ai ambient temperature at a distance of 9.5mm from the casa.

2. M=asured at 1.0 MHz and applied reverse woltage of 4.0 OC.
3. EU Directive 2002/5'EC (RoHS). All applicable RoHS exemplions applied, see EU Directive 200285EC Annex Motes.



Kepwords:

LCategary:

[&ll Categonies]

Diodes

Besults [28]:

Pick Devices

Sub-cateqory:

M arufacturer:

#Bevice

1400
14001
40015
TN4001GL
4002
N4002
40025
1N4002GL
1MN4003
14003
140035
1W4003GL
N4004
14004
400405
1M 4004GL
1M4005
14005
40056
1M 4005GL
1N4006
1N4006
140085
TN400EGL
N4007
1N4007
140075
W4007GL

N

Librany

DIODESING
DIODE

DIODESIMC
DIODESIMNG
DIODE

DIODESING
DIODESIMC
DIODESING
DIabE

DIODESIMC
DIODESIMC
DIODESIMC
DIODESING
DIODE

DIODESING
DIODESIMC
DIODE

DIODESIMC
DIODESIMC
DIODESIMC
DIODESIMC
DI0DE

DIODESIMC
DIODESINC
DIabE

DIODESING
DIODESIMC
DIODESIMC

Dezcription
Si; BOOY 1004 3.00us

Silicon Rectifier. Magimum A
Si; BOOY 1004 2 00us
Si; BOOYV 1004 2.00us
Silicon Rectifier. M aximum A
Si; 1000 1,008 3.00us
Si; 1000 1004 2 00us
Si: 1000 1.004 2.00us
Silicon Rectifier. M agimum A
Si; 20000 1004 3.00us
Si; 20000 1008 2.00us
Si; 20000 1004 2.00us
Si; 40000 1008 3.00us
Silicon Rectifier. M aximum A
Si; 400,00 1.004 2.00us
Si; 40000 1008 2.00us
Silicon Rectifier. Maximurn A
Si; B00.0Y 1004 3.00us
Si; BO0.OY 1004 2.00us
Si; B00.00 1008 2.00us
Si; BO00.0Y 1004 3.00us
Silicon Rectifier. Magimum R
Si; 000y 1008 2.00us
Si; 80000 1.004 2.00us
Silicon Rectifier. M agimum A
Si: 100k 1.004 3.00us
Si; LO0KY 1008 2 00us

Si; 1.0oky 1008 2.00us

cument Peak, Reverse Woltage B0V . M aximum Average Forward F

current Peak. Reverze W oltage 100, Maximum Average Fonward

cument Peak, Reverze W oltage 200, Maximum Average Forward

cuent Peak, Reverse W oltage 4000, Maximum Average Fonward

current Peak. Reverse Woltage BO0Y . Maximum Average Fonward

current Peak Reverse Voltage 800, Maximum &verage Fonward

curent Peak, Reverse Woltage 10000 . Masimum Average Forware

TH 4001 Preview:
Analogue Frimitive [DIODE]

(

.

FCE Preview:




Pick Devices

rremoae ) Biesults [1056]; 1MEIIGEFAL Preview:
|ZEHE’ I Library Description Analogue Primitive [D10DE]
] W”’IS? NSI36BRL  ZEMERM  4.3¥ 5w Sumetic 40 Siicon Zener Diode
DT ZEMERM  4.7% Sw Surmetic 40 Siicon Zener Diode 4
Categary: ZEMERM 51 B Surmetic: 40 Silicon Zener Diode
| 1M5333BRL ZEMERM 5.6 9w Sumetic 40 Silicon Zener Diode
Dindes ING340BRL  ZENERM  BY 5w Sumetic 40 Siicon Zener Diode
1ME341BRL ZEMERM  B.2% 5w Summetic 40 Silicon Zener Diode
1ME34ZBRAL ZEMERM  £.8% 5w Summetic 40 Silicon Zener Diode
1ME343BRAL ZEMERM  7.5% 5w Summetic 40 Silicon Zener Diode
1ME344BRL ZEMERM  2.2% 5w Summetic 40 Silicon Zener Diode k
1MEI45BRAL ZEMERM 2.7 5w Summetic 40 Silicon Zener Diode
1MEIMEBRL ZEMERM  3.1% 5w Surmetic 40 Silicon Zener Diode
MEIA7BAL ZEMERM  10% B Surmetic 40 Silicon Zener Diode
1MN5348BRL ZEMERM 11 5w Surmetic 40 Silicon Zener Diode FCE Preview:
1ME319BRL ZEMERM  12% B Surmetic 40 Silicon £ener Diode
1ME3R0BRL ZEMERM  13% B Surmetic 40 Silicon £ener Diode
1ME351BRL ZEMERM  14% B Surmetic 40 Silicon £ener Diode
TME3I5ZBAL ZEMERM 15W 5w Surmetic 40 Silicon Zener Diode
TME353BAL ZEMERM 1Y 5w Surmetic 40 Silicon Zener Diode
Sub-category: 1ME35R4BRL ZEMERM 17 B Surmet?c an S?I?cnn Zener D?DdE
— 1ME3REBAL ZEMERM  18W 5w Surmetic 40 Silicon Zener Diode
1ME3GEBRL ZEMERM  13% B Surmetic 40 Silicon Zener Diode
1ME3EFBARL ZEMERM 200 B Surmetic 40 Silicon Zener Diode
1ME353BRAL ZEMERM  22% 5w Surmetic 40 Silicon Zener Diode
1ME359BRL ZEMERM  24% 5w Surmetic 40 Silicon Zener Diode
1ME3E0BAL ZEMERM  25% 5w Surmetic 40 Silicon Zener Diode
Manufacturer: 1ME3ETBRL ZEMERM 27 Bwf Surmet?c 40 S?I?u:cun Zener Diu:u:le
1MO3IEZBAL ZEMERM - 28% 5w Surmetic 40 Silicon Zener Diode
363BRL ZEMERM 300 Bwf Surmetic 40 Silicon Zener Diod
. o ”
1M EDCED DI ZFCRICDRA A Bt Coarrmmbim A0 Cilimmin F e Dlimd=




K.emmords:

di

M atch Whole Words'Y ]
Show only parts with models?

Cateqgon:

[&ll Categories) ~
Analog ICz

Capacitors

ChOS 4000 series

Connectors

[Drata Converters

Debugaing Tools

Electrormechanical
Inductors

Laplace Primitives
Memory [Cs
Microprocessor [Cs
Mizcellansous
Madeling Primitives
Operational Amplifiers
Optoelectronics
Resistors

Sirnulator Primitives o

Sub-categony: l

Bridge Rectifiers -
Generic

Fectifiers
Schottky

Switching
W arcap

Zener vl

b anufacturer:

[&ll b anutfacturers]
Diodes Inc.
Fairchild

Besults [123):
Device Library Dezcription ~
10801 DIODESIMC - Si; B0.0Y 1004 2.00uz
10402 DIODESIMG - Si; 1004 10.04 3.00us
10403 DIODESIMC  Si; 2000 10.04 2.00uz
10404 DIODESIMC  Si; 4000 10.04 2.00uz
10405 DIODESIMC  Si; 600% 10,04 2.00us
10406 DIODESIMC  Si; 8000 10.04 2.00uz
10407 DIODESIMG - Si; 1.00kY 10004 3.00u
14001 DIODESIMC 5
400 DIODE
H4001G  DIODESIMCG  Si; 50.0% 1.004 2.00us
1W4001GL DIODESIMC  Si; BO.0W 1.008 2.00us
K400z DIODESIMNG  Si;100.0% 1,004 2.00us
4002 DIODE Silicon Rectifier. M aximum Becurent Peak Reverze Voltage 1000, Masimurn Average Fone.
MA002G  DIODESIMNG  Si:100.0% 1.004 2 00uz
H4002GL DIADESING - 5i;100.0% 1.004 2.00us
14003 DIODE Silicon Rectifier. M asimum Becurent Peak Beverse Woltage 200%. M aximum Average Fona
4002 DIODESIMCG  Si; 200004 1.004 3.00us
1M4003G  DIQDESIMG  Si; 20000 1.004 2.00us
MA003GL DIADESIMCG - Si; 20000 1.004 2 .00us
H4004  DIODESIMCG  Si; 400.0% 1.004 3.00us
H4004 DIODE Silicon Rectifier. M asimum Becurent Peak Reverse Woltage 400% . b aximum Average Fona
H4004G  DIQDESIMCG  Si; 400004 1.004 2.00us
TH4004GL DIODESIMNG  Si; 4000 1.004 2.00us
14005  DIODESIMC  Si; 60004 1.004 3.00us
14005 DIODE Silicon Rectifier. M aximum Becurent Peak Reverze Woltage BO0Y . M aximum Syverage Fonw
W4005G  DIODESIMG  Si; 600.0% 1.004 2.00us
H4005GL DIQDESIMG  Si; 60004 1.004 2.00us
H4006  DIODESIMCG  Si;800.0% 1.004 3.00us v
Akl ACNC [nlininl= Cilimmin D mmbbimre hAd —iiieen iee D e e b O el D mivmrmm b OO RA —irmiimm Aimrmmm Cmrnnn
£ >

Intermatinnal B ectifiee

THNADDT Preview:
SPICE Model [1M4001]

FPCE Preview:

Cancel
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