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“Practice In Education, Innovation In Production”
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HAKKIMIZDA

KZ Mekatronik, teknik egitim alinan her kurum icin teorik egitimi en iyi sekilde
pratikle bulusturmak; Ulkesi ve musterileri icin guvenilirlik, devamlilik ve sayginlik
simgesi olmak amaciyla 2011 yilinda KOSGEB Girisimmci Destedi ile kurulmustur.

Merkezive Uretim tesisi Balikesir'de, Ar-Ge ofisi Gazi Universitesi Teknopark Ankara'da,
satis ofisi istanbul'dadir.

MISYONUMUZ

Miisterilerimiz i¢cin deger yaratmak, beklentilerine kalite ve
istikrarla karsilik vererek evrensel standartlarda tiriin ve hizmetler

sunmak.

Kurulus
Established

KOSGEB inovatif
Girisimci Odulu
KOSGEB Innovative
Entrepreneurship
Award

Sanayi Bakanhgi
AR-GE Odulu
Ministry of Industry
R&D Activity Award

KOSGEB inovatif
Girisimci Odulu
KOSGEB Innovative
Entrepreneurship
Award
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ABOUT US

KZ Mechatronics was established in 2011 with the support of KOSGEB Entrepreneur
Endorsement.
Our primary goal is to combine theoretical education with practice in the best way
possible as we become a reliable, respectable and consistent source for our country
and customers.

Our headquartersand manufacturing plantisin Balikesir, R&D office in Gazi University
Technopark Ankara and sales office in Istanbul.

OUR MISSION

Creating value for our customers, meeting their expectations with
quality and stability by providing products and services to them at

universal standards.

Balikesir Ekonomi 20 den fazla ulkeye
Odulu ihracat
Balikesir Economy Export to more than

Award 20 countries

([ (]
Ik Ihracat Ik savunma sanayi
First Exportation projesi gerceklestirildi
First defence industry
project completed
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AMPLIFIKATOR EGITIM SETI EC-01
AMPLIFIER TRAINING SET

Amplifikator EJitim Seti, deney esnasinda
uygulamalari pratik bir sekilde yapmak icin hazir
moduller bulunmaktadir. Masa Ustu kullanima uygun
yapidadir. Baglantilar 2mm disi titanyum/altin alasimli
metal soketler ile saglanmistir. Baglanti kablolari 2mm
yayl altin kaplamadir.

Set dayanikli  materyallerden  olusturulmustur.
Amplifikator Egitim Seti, ses yuUkselte¢ sistemlerinde
bulunan tum ozelliklere sahiptir. Harici olarak verilen
herhangi bir sinyali baslangicindan hoparlor cikisina
kadar inceleme olanagi saglar. Set STEREO yapidadir.

The Amplifier Training Set features ready modules
designed to allow the user to practically run applications
during experiments. It is suitable for desktop use. Connection
is established with2mm titanium/gold-alloy-plated female
metal sockets. Connecting wires feature gold-plated sockets
with 2mm springs.

The training set is made completely of durable materials. The
Amplifier Training Set has all the same features as an audio
amplifier. It allows the user to observe any externallyreceived
signal from the initial point to its conversion into sound. The
set is designed as a STEREO.

EKIPMANLAR
EQUIPMENT
Egitim Unitesi . Training Unit
2mm Jakli Kablo - Cable with 2mm Jack
GUc Kablosu - Power Cable
Deney Foyu - Experiment Recording

Sheet




BREADBOARD EGITIM SETiI EC-02
BREADBOARD TRAINING SET

@  MiNi ELEKTRONIK EGi

GENEL OZELLIKLER
SPECIFICATIONS

Termal ve elektronik kisa devre korumali
0-18V/1A ayarlanabilir guc kaynagdi,

Termal ve elektronik kisa devre korumali
5V/1A DC sabit guc kaynagdi,

1600 pinli breadboard

8 adet led lambali sayisal seviye cikisi

Ac-kapat anahtar
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BreadBoard EJitim Seti; masa Ustu kullanima
uygun ergonomik yapida tasarlanmistir. Setin
onpaneli kompakt laminant olup, sematik cizimleri
CNC daldirma ile yapilmistir. Setin metal govdesi
sacdan imal edilmis ve elektrostatik toz boya ile
kaplanmistir.

Set masa Ustu kullanimda kaymayl o&nleyici
kaucuk ayaklara sahiptir. Set Uzerinde deneylerin
gerceklestirilebilecegi breadboard bulunmaktadir.
Set ile temel elektrik ve elektronik uygulamalari
yapilabilir.

The ergonomics of the BreadBoard Training Set
allow desktop use. The front panel is made of compact
laminate, with schematic diagrams etched with a CNC
machine. Electrostatic powder coating has been applied
to the metal body of the set, which is made of sheet
metal.

The set features anti-slip rubber leg tips. The set features
a breadboard on which experiments can be conducted.
The set is suitable for electrical and electronics
applications.

0-18V/1A adjustable power supply with thermal and
electronic short circuit protection,

5V/1A DC symmetrical power supply with thermal and
electronic short circuit protection, E

1600-point breadboard

8 digital level outputs with 8 LED lamps

On-off switch
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ENDUSTRIYEL ELEKTRONIK EGITIM SETI EC-03
INDUSTRIAL ELECTRONICS TRAINING SET

TEKNIK OZELLIKLER
TECHNICAL SPECIFICATIONS

EnduUstriyel Egitim Seti, deney esnasinda
uygulamalari pratik bir sekilde yapmak icin hazir
moduller bulunmaktadir. Masa Ustu kullanima uygun
yapidadir. Baglantilar 2mm disi titanyum/altin alasimli
metal soketler ile saglanmistir. Baglanti kablolari 2mm
yvayll altin kaplamadir. et dayanikli materyallerden
olusturulmustur.

The Industrial Electronics Training Set features
ready modules designed to allow the user to practically run
applications during experiments. It is suitable for desktop
use. Connection is established with 2mm titanium/gold-alloy-
plated female metal sockets. Connecting wires feature gold-
plated sockets with 2mm springs. The set is made completely
of durable materials.

Endustriyel Elektronik uygulamalarinin yapilabilecegi sekilde ayrilabilir kapakl plastik veya metal

Cantali ya da masa Ustu moduler kullanim,

Termal ve elektronik kisa devre korumali 2x18V/0,75A simetrik ayarlanabilir glc kaynagdi,
Termal ve elektronik kisa devre korumali 2x5V/0,75A DC sabit simetrik guc kaynadi,
Sigorta korumali 2x12V/0,5A simetrik AC ve DC guc kaynagi,

3% dijit sayisal DC voltmetre,
3% dijit sayisal DC ampermetre,

Asagida verilen ozelliklere sahip sinyal jeneratorg;
1Hz-200KHz araligindaki frekanslara alti kademede ayarlanabilmelidir,
0-15Vpp ayarlanabilir ¢cikis genligine sahip sinyal, bir tercih anahtariyla sinUsoidal veya lUcgen

olarak belirlenebilmelidir,
TTL seviyeli kare dalga cikisi,

10V - +10V (20Vpp) ayarlanabilir CMOS kare dalga cikis,

Kisa devre korumasi.

80 0,25W hoparloér,

2 adet 12V lamba,

3 farkli degerde potansiyometre

2 adet 7 segment display

DC buzzer

12 adet lojik durum secici anahtar,

8 adet lojik durum gostergesi,

Sigorta korumali 220V/50Hz enerji girisi,

Uygulama modullerinin ve breadboard modulunun takilabilecegi platform.
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Plastic or metal case with removable lid or modular desktop use suitable for Industrial Electronics

applications,

2x18V/0,75A adjustable symmetrical power supply with thermal and electronic short circuit

protection,

2x5V/0,75A symmetrical DC power supply with thermal and electronic short circuit protection,
2x12V/0,5A symmetrical AC and DC power supply with fuse protection,

3Y»-digit digital DC voltmeter,
3Ys-digit digital DC ammeter,
The signal generator is required the following:

Adjustable to frequencies between THz-200KHz in six stages,

The signal, which has an adjustable output amplitude of O-15pp, should be definable with a

selection switch as a triangle or sinusoidal,
TTL-level square wave output,

OV - +10V (20Vpp) adjustable CMOS square wave output,

Short circuit protection.

80 0,25W speaker,

212V lamps,

3 potentiometers with different values,

2 seven-segment displays,

DC buzzer,

12 logic position selector switches,

8 logic position indicators,

220V/50Hz power input with fuse protection,

A platform to which application modules and the breadboard module can be attached.

TEKNIK OZELLIKLER

TECHNICAL SPECIFICATIONS

Uygulama Modulleri:

Uygulama modulleri ile asagida verilen konu
basliklarina iliskin deneysel calismalar
yapllabilmektedir.

Roélenin incelenmesi,

Termigdin incelenmesi,

TransistorUn anahtar olarak kullaniimasi,
RC zaman sabitesinin incelenmesi,

RL zaman sabitesinin incelenmesi,
Schimitt tetikleyici devrenin incelenmesi,
Turn on ve Turn off devrelerinin incelenmesi,
Thevenin teoreminin incelenmesi,
Zamanlayici devrelerin incelenmesi,
Merdiven otomatiginin incelenmesi,
Ardisil calisan devrelerin incelenmesi,
SCR'nin incelenmesi,

SCR ile gug kontrolUnun incelenmesi,
Triyagin incelenmesi,

Triyak ile faz acisi kontrold,

Triyak ile guc kontrold,

PWM Uretecinin incelenmesi,
Mosfetlerin incelenmesi

Sifir gecis dedektorinun incelenmesi
Temel sensorlerin incelenmesi

Optik yaliticinin incelenmesi

DC motor yon ve hiz kontrolUu

PWM ile DC motor kontrolU

Kademeli PWM Uretimi

Application Modules are suitable for the
experiments listed below:

Observing the relay,

Observing the thermic,

Using the transistor as switch,
Observing the RC time constant,
Observing the RL time constant,
Observing the Schmitt trigger,
Observing the Turn on and Turn off circuits,
Observing Thévenin's theorem,
Observing timer circuits,

Staircase lighting timers,

Observing sequential circuits,
Observing the SCR,

Observing power control with SCR,
Observing the triac,

Phase angle control with triac,

Power control with triac,

Observing the PWM generator,
Observing the MOSFETs

Observing the zero crossing detector
Observing basic sensors

Observing the optical isolator

DC motor direction and speed control
DC motor control with PWM

PWM production in stages
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DIJITAL ELEKTRONIK EGITIM SETI EC-04
DIGITAL ELECTRONICS TRAINING SET

TEKNIK OZELLIKLER
TECHNICAL SPECIFICATIONS

Dijital Elektronik Deney Seti, teknik egitim
verilen okullarda dijital elektronik uygulamalarinin
yapilabilmesi icin  tasarlanmistir.  Setin  cantasi
alUminyum  profil ve kompozit malzemeden
tasarlanmis, menteseleri sayesinde kitlenebilir, Ust
kapagi ayrilabilir. Boylece kolay tasinabilir ve istenirse
depolanabilir. Set masa Ustu kullanima uygun
ergonomide tasarlanmistir. Setin uygulama yuUzeyi
epoksi karta basilmis elektrostatik boyalidir. Kullanilan
uygulamalarin  meslek resimleri yuUzeye basiimistir.
Baglantilar 2mm disi titanyum/altin alasimli metal
soketler ile saglanmistir. Baglanti kablolari 2mm
yvayli altin kaplamalidir. Egitim setinin tamami dayanikli
materyallerden Uretilmistir.

The Digital Electronicstraining set has been designed
to facilitate digital electronics applications in schools offering
technical education. The case is made of aluminum profile
and composite material. It features hinges that allow the
user to lock the case and to remove the lid. It is therefore easy
to carry or store away if desired. The ergonomics of the set
allow desktop use. The application surface has been printed
on epoxy card with electrostatic paint. Technical drawings
related to available applications are printed on the surface.
Connection is established with 2mm titanium/gold-alloy-
plated female metal sockets. Connecting wires feature gold-
plated sockets with 2mm springs. The training set is
made completely of durable materials.

6 sabit kademeden olusan bir sinyal jeneratéri - Signal generator comprising 6 constant stages,

TTL seviyeli kare dalga cikisi,

Kisa devre korumasi,

12 adet led gostergeli binary anahtar,

8 adet lojik durum gostericisi,

2 adet 7 segmentdisplay,

Sigorta korumali 220V/50Hz enerji girisi.

TTL-level square wave output,

Short circuit protection,

12 binary switches with led displays,

8 logic position indicators,

2 7-segment displays,

220V/50Hz power input with fuse protection.



UYGULAMALAR
APPLICATIONS

AND kapisi uygulamalari,

OR kapisi uygulamalari,

EXOR kapisi uygulamalari,
NAND kapisi uygulamalari,

NOR kapisi uygulamalari,
EXNOR kapisi uygulamalari,

NOT kapisi uygulamalari,
invertor

RS FLIP FLOP uygulamalari

JK FLIP FLOP uygulamalari,

D FLIP FLOP uygulamalari,

T FLIP FLOP uygulamalari,

4 bit binary sayicl (counter)
uygulamalari,

Ring sayicl (counter) uygulamalari,
Paralel kaydirmali kaydedici
(shiftregister) uygulamalari,
Bidirectional kaydirmali kaydedici
(shiftregister) uygulamalari,

7 bit binary sayici

250 delikli breadboard uygulama
gelistirme alani

|
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AND gate applications,

OR gate applications,
EXOR gate applications,
NAND gate applications,
NOR gate applications,
EXNOR gate applications,
NOT gate applications,
Inverter

RS FLIP FLOP applications,
Application development area on
250-point breadboard

JK FLIP FLOP applications,
D FLIP FLOP applications,
T FLIP FLOP applications,
4-bit binary counter
Applications,

Ring counter applications,
Parallel shift register

Applications, Bidirectional shift register
Applications,
7-bit binary counter
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ELEKTRIK ELEKTRONIK ESASLARI EGITIM SETI EC-05
BASICS OF ELECTRICAL ELECTRONICS IN TRAINING SET

EKIPMANLAR
EQUIPMENT

AC ve DC Gug¢ Kaynagi Modulu
DC Motor Modulu

Batarya Modulu

Reflektor Modulu

Elektrik Uretimi ModUulU
Manyetik Alan Modulu

RLC Modulu

Olcum Modulu

Transformator Modulu

Elektrik Elektronik Esaslari Egitim Seti, teknik
egitim verilen Universite, teknik lise ve teknik
egitime ihtiyag duyulan tum kurumlarin mufradatina
uygun sekilde tasarlanmistir. Egitim setinin iceridi,
temel egitim dahil ileri seviye teknik egitim icin
uygundur. Egitim seti moduler yapidadir. Moduller
4mm kompakt laminant malzemeden dretilmistir.
Deney setinde, yonetmeliklere uygun olarak kullanici
guvenligi on planda tutulmustur. Modul kutular
metal sagctan imal edilmis ve elektrostatik toz boya ile
kaplanmistir. Modullerin Uzerindeki yazi ve sembollerin
ciziminde lazer teknolojisi kullaniimistr. Teknik detaylar
UV baskl teknolijisi kullanilarak islenmistir. Deney
seti dayanikli materyallerden Uretilmistir. Modullerin
takilabilecedi ray sistemi mevcuttur. Masa Uzerinde,
guc kaynagdi ve olcu aletleri monte
edilmis haldedir.

Basics of Electrical Electronics in Training Set is
designed in accordance with the curricula of all institutions
requiring technical education, among which can be listed
technical universities, technical high schools and any
institution in need of technical education. The content of the
training set is applicable for advanced technical training as
well as basic training. The training set has a modular design.
The modules are made of 4mm compact laminate. In the
implementation set, user safety is prioritized in accordance
with legal regulations. Module boxes are made of sheet metal
and coated with electrostatic powder paint. Laser technology
is used in drawing symbols and writing technical briefs on
modules. Technical details are processed using UV printing
technology. The implementation set is made of durable
materials. There
isarail systemn where modules can be installed. Power supplies
that have different output voltages and
measuring instruments are mounted on the table.

AC and DC Power Supply Module
DC Motor Module

Battery Module

Reflector Module

Electric Power Generation Module
Magnetic Field Module

RLC Module

Measurement Module
Transformer Module
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ELEKTRONIK OLCME EGITIM SETI EC-06
ELECTRONIC MEASUREMENT TRAINING SET

Elektronik dlcme egditim seti, deney
esnasinda uygulamalari pratik bir sekilde yapmak
icin hazir moduller bulunmaktadir. Cantali ve
masa ustu kullanima uygun yapidadir. Baglantilar
2mm disi titanyum/altin alasimli metal soketler
ile saglanmistir Bagdlanti kablolari 2mm  yayl
altin kaplamadir. Elektronik olcme egitim seti,
elektronik devrelerde ve sistemlerde ol¢um
mantiginin kavranmasi, dlcumu yapilan degerlerin
anlamlandirilabilmesi i¢in  tasarlanmis egitim
setidir.

The Electronic Measurement Training Set
features ready modules designed to allow the user to
practically run applications during experiments. It comes
in a case and is suitable for desktop use. Connection is
established with 2mm titanium/gold-alloy-plated female
metal sockets. The Electronic Measurement Training
Set has been designed to provide training for a better
understanding of the theory behind measurements in
electronic circuits and systems as well as for enabling the
users to better interpret the measured values.

UYGULAMALAR

APPLICATIONS
Kademeli TTL osilator - TTL Oscillator (with stages)
Sabit DC guc kaynadi - Constant DC Power Supply

Ayarl simetrik AC glUc¢ kaynagdi
Ayarli DC glc¢ kaynagdi

Adjustable Symmetrical AC Power Supply
Adjustable DC Power Supply
Potentiometer Applications

Potansiyometre uygulamalari . Digital DC Ammeter
Dijital DC ampermetre - Digital DC Voltmeter
Dijital DC voltmetre - Analog DC Ammeter
Anolog DC ampermetre - Analog DC Voltmeter
Anolog DC voltmetre - Signal Generator

Sinyal jeneratoru

il



GENEL MAKSATLI ELEKTRONIK EGITIM SETI EC-07
GENERAL POTENTIAL ELECTRONIC TRAINING SET

EKIPMANLAR
EQUIPMENT

Tasinabilir plastik canta

Egitim moduld

Denef foyu

2mm Jakli Kablo

Guc¢ Kablosu

Hoparlor

Gug kaynaklari: 2x £12v DC, 2xx5v DC
Ayarli 2x 0-18V DC

2x12v AC

Asiri yuk korumasi

Tasinabilir metal canta

Egitim moduld

Denef foyu

2mm Jakli Kablo

Gu¢ Kab losu

Hoparlor

Dijital Uygulamalar Modulu
Ampermetre, Voltmetre,
Frekansmetre

Yukari Asagi Sayicl Uygulamasi
Gerilim Kaynaklari

Kademeli TTL OSC

Fonksiyon Jeneratéru
Ayarlanabilir frekans, genlik, dalga
formlari

(sinUs, Ucgen, kare).

Kullanim kitapc¢igi

Genel Maksatli Elektronik EJitim Seti, deney
esnasinda uygulamalari pratik bir sekilde yapmak
icin hazir moduller bulunmaktadir. Masa UstU ve ¢canta
tipi kullanima uygun yapidadir. Baglantilar 2mm disi
titanyum/altin alasimli metal soketler ile saglanmistir.
Baglanti kablolari 2mm yayl altin kaplamadir. Egitim
seti dayanikli materyallerden olusturulmustur.

The General Potential Electronic Training Set features
ready modules designed to allow the user to practically run
applications during experiments. It is suitable for desktop
use as well as for use in its case. Connection is established
with 2mm titanium/gold-alloy-plated female metal sockets.
Connecting wires feature gold-plated sockets with 2mm
springs. The training set is made completely of durable
materials.

Portable Plastic and Aluminium Case

Training Module

Experiment Recording Sheet

Cable with 2mm Jack

Power Cable

Speaker

ON-ON Switch

ON-OFF-ON Switch

2 pcs Frequency Generator

2 pcs BCD 7 Segment Convertor

TTL Oscillator (with stages)

2 pcs RF Generator

Electronic Circuits Board

Accessories Components needed for
performing hands-on experiments of circuits
lab and Analog

Electronics Lab

Connections components and high quality
cables.

Digital Applications Module
Ammeter

Voltmeter

Frequency meter

Up/Down counter Application
\Voltage Sources

2 pcs 0-18vV DC

2 pcs 12V DC

2 pcs +5V DC

2x12v AC

Numeric Indicator



MODULLERIN LISTESI
LIST OF MODULES

Anahtarlama karakteristigi modulu
Simetrik guc kaynagi modulu
Otomatik sigorta modulu

AC Enerji analizér modulu
DC/DC Konvertér modulu
Referans Ureteci modulu
izolasyonlu élcim modulu
Tristér modulu

DC gug kaynagr modulu
Tristor/Triyak strGct modulu
Veri aktarma modulu

Triyak modulu
Potansiyometre modulu
Rezistif yuk modulu

AC/DC 6lcim modult
Kapasitif-Enduktif yuk modulu
Dimmer modulu

Enerji dagitim modulu

Diyot modulu

inverter modulu

GUC ELEKTRONIGi EGITIM SETiI EC-08
POWER ELECTRONICS TRAININIG SET

Gug elektroniginde kullanilan devre elemanlarinin
ipist - calismasi  ve  karakteristik  &zelliklerinin
kartilabilmesi amaciyla gelistiriimistir. Set moduler
ypidadir. istege bagli olarak modul sayisi azaltihp
»Jaltilabilir.

The training set has been developed to study the

ructure and characteristics of the circuit elements used

power electronics. The set is modular Optionally, the
Jmber of modules can be reduced or increased.

Switching characteristic module
Symmetrical power supply module
Automatic fuse module

AC Power Analyzer Module

DC/ DC Converter module
Reference voltage generator module
Insulated measurement module
Thyristor module

DC power supply module
Thyristor / Triac drive module

Data Accusation module

Triac module

Potentiometer module

Resistive load module

AC / DC measurement module
Capacitive-Inductive Load Module
Dimmer module

Power Distribution Module

Diode module

Inverter module
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EL 08-01
ANAHTARLAMA KARAKTERISTIGI MODULU
SWITCHING CHARACTERISTIC MODULE

SWITCHING CHARACTERISTICS MODULE
MOSFET CHARACTERISTICS
@ R

EL 08-02
SIMETRIK GUC KAYNAGI MODULU
SYMETRIC POWER SUPPLY MODULE

SYMMETRIC POWER SUPPLY MODULE

o ACQ ®
AC
DC
® @
P o
© @u ,m: @

EL 08-03

OTOMATIK SIGORTA MODULU
AUTOMATIC CIRCUIT BREAKER MODULE

AUTOMATIC CIRCUIT BREAKER MODULE
1 35
@ 4
s
2.4 ++

EL 09-04
ENERIJi ANALIZORU MODULU
AC ENERGCY ANALYSER MODULE

AC ENERGY ANALYSER MODULE

1 Adet Mosfet (600V-10A)

1 Adet IGMT (1200V-25A)

Giris-cikislar ¢ift yalitimli, 4mm banana soket
MOSFET (600V10A) 1 piece

- IGBT (1200V-25A) 1 piece

- Inputs-outputs safety type 4mm socket

DC 2x15V anahtarlamali mod simetri kaynak
IEC Konnektorlu lambali ve sigortall
Giris-cikislar cift yalitimli, 4mm banana soket
Voltage: 2x15V,

IEC connector, lamp indicator

Fuse protection

Inputs — outputs safety type 4 mm socket

4x2A Otomatik Sigorta

Giris-cikislar cift yalitimli, 4mm banana soket
4x2A Automatic fuse

Inputs-outputs safety type 4mm socketT

Calisma gerilimi: 100-240V AC, 110-250V DC
Akim girisleri: 5A

Olcme dogrulugu : +%]

IEC KonnektorlU lambali ve sigortall
Giris-cikislar gift yalitimli, 4mm banana soket
Voltage: 100-240V AC,110-250V DC

Input current : 5A

Accuracy: £%]

|EC connector, lamp indicator

Fuse protection

Inputs — outputs safety type 4 mm socket



EL 09-05
DC/DC KONVERTOR MODULU
DC/DC CONVERTER MODULE

DC-DC CONVERTER MODULE
BUCK CONVERTER

@ ’1 = O] L
L 100w
iRl b
;
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EL 09-06
REFERANS URETECI MODULU
REFERENCE GENERATOR MODULE

REFERENCE GENERATOR MODULE

REFERENGE VOLTAGE

f\
,l
o~ Q e

REFERENCE PULSE

EL 09-07
INVERTER MODULU
INVERTER MODULE

INVERTER MODULE

EL 09-08
[ZALASYONLU OLCUM MODULU
ISOLATED MEASUREMENT MODULE

P -
| 1soueD MeAsuRENENT woouLE

@®
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33Alcaltan Tip Konvertor
33YUkselten Tip Konvertor
33PWM Ureteci
33Ayarlanabilir gérev suresi (D)
33Ayarlanabilir frekans (f)
33G0orev suresi gostergesi
3315V besleme gerilimi

33Giris-cikislar cift yalitimli, 4mm banana soket

Book converter

Boost converter

PWM generator

Adjustable duty cycle (D)

Adjustable frequency (f)

Duty cycle indicator

15V supply voltage

Inputs — outputs safety type 4 mm socket

330-10V analog referans Ureteci
330-15V,J0KHZz%50 gdrev sureli kare dalga
referans Ureteci

Giris-cikislar c¢ift yalitimli, 4mm banana
soket

0-10V analog reference voltage generator
0-15V,10KHz, pulse generator duty cycle 50%
Inputs — outputs safety type 4 mm socket

Gug : 0,55KVA

I[EC Konnektérlu lambali ve sigortall
Giris-cikislar ¢ift yalitimli, 4mm banana soket
Power : O,55KVA

IEC connector, lamp indicator

Fuse protection

Inputs — outputs safety type 4 mm socket

Olcme gerilimi : 0-500V

Olcme araliklari : 0-500V, 0-50V, 0-5V
Olcme akimi: 0-5A

Kanal sayisi : 2

I[EC Konnektorlu lambali ve sigortall
Giris-cikislar cift yalitimli, 4mm banana soket
Measuring voltage: 0-500V

Ranges: 0-500V, 0-50V, 0-5V

Current: O-5A

Number of channels: 2

IEC connector, lamp indicator

Fuse protection

Inputs — outputs safety type 4 mm socket
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EL 08-09
TRISTOR MODULU
THYRISTOR MODULE
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EL 08-10
DC GUC KAYNAGI MODULU
DC POWER SUPPLY MODULE

DC POWER SUPPLY MODULE
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EL O8-11

TRISTOR TRIYAK SURUCU MODULU
THYRISTOR/TRIAC DRIVER MODULE
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TYRISTOR/TRIAC DRIVER MODULE
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EL 09-12
VERI YAKALAMA MODULU
DATA ACQUISITION MODULE

DATA ACQUSITION MODULE
GND A4 Al GND AB A GND Aot

Y JORCY JOrer JOIY

6 Adet (1200V-50A)

Giris-cikislar ¢ift yalitimli, 4mm banana soket
Thyristor (1200V-50A) 6 pcs

Inputs — outputs safety type 4 mm socket

Ayarlanabilir DC : 0-30V/3A

IEC KonnektorlU lambali ve sigortall
Cikislar ¢ift yalitimli, 4mm banana soket
Ayarlanabilir DC : 0-30V/3A

IEC KonnektorlU lambali ve sigortall
Cikislar ¢ift yalitimli, 4mm banana soket
Voltage: 0-30V Adjustable

Current limits: 0-3A Adjustable

IEC connector, lamp indicator

Fuse protection

Inputs — outputs safety type 4 mm socket

1faz/3 faz tetikleme cikisi

Optik yalitim

15V besleme gerilimi

Her faz icin 2 tetikleme cikisi

Giris-cikislar ¢ift yalitimli, 4mm banana soket
3 phase/3 phase trigger outputs

Optic isolation

Supply voltage: 15V.

2 triger outputs for each phase

Inputs — outputs safety type 4 mm socket

8 analog giris (12 bit, 10kS/s)

2 statik analog cikis (12 bit)

12 dijital giris/cikis

Dijital sayici

USB baglantisi

Giris-cikislar gift yalitimli, 4mm banana soket
8 analog inputs (12bit,10kS/s)

2 static analog outputs (12 bit)

12 digital /O

Digital counter

USB connection

Inputs — outputs safety type 4 mm socket
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TRIYAK MODULU
TRIAC MODULE
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EL 09-14

POTANSIYOMETRE MODULU
POTENTIOMETER MODULE

POTENTIOMETER MODULE

EL 09-15

REZISTIF YUK MODULU
RESISTIVE LOAD MODULE
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AC/DC OLCUM MODULU
AC/DC MEASUREMENT MODULE
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AC/DC MEASUREMENT MODULE
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6 Adet (600V-6A)

Giris-cikislar ¢ift yalitimli, 4mm banana soket
Triac (600V-6A) 6 pcs
Inputs — outputs safety type 4 mm socket

O-1IK Ohm

0-50 Ohm maksimum 6A
51-200 Ohm maksimum 2A
201-1TKOhm maksimum 0.6A

Girisler ¢ift yalitimli, 4mm banana soket
0-1K Ohm

0-50 Ohm max 6A

51-200 Ohm max 2A

201-TKOhm max 0.6A

Inputs — outputs safety type 4 mm socket

3 Adet(100 Ohm-150W)

Girisler ¢ift yalitimlh, 4mm banana soket
Resistance (1000hm-150W) 3 pcs
Inputs — outputs safety type 4 mm socket

Ampermetre (0-2A, AC ve DC)
Voltmetre (0-400 V, AC ve DC)

Calisma gerilimi 230V, 50Hz,

Girisler gift yalitimli, 4mm banana soket
Ammeter (0-2A, AC and DQC)

Voltmeter (0-400 V, AC and DQC)

Supply voltage 230V, 50Hz,

Inputs — outputs safety type 4 mm socket
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EL 0O8-17
ENDUKTIF KAPASITIF YUK MODULU
INDUCTIVE - CAPACITIVE LOAD MODULE

INDUCTIVE & CAPACITIVE LOAD MODULE
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EL 08-18
DIMMER MODULU
DIMMER MODULE

DIMMER MODULE

EL 08-19
ENERJI DAGITIM MODULU
ENERGY DISTRIBUTION MODULE

ENERGY DISTRIBUTION MODULE
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EL 09-20
DiYOT MODULU
DIODE MODULE

DIODE MODULE
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2 Adet 8uF Kapasitif YUk-Sigorta Korumali

2 Adet 50mH Enduktif YUk-Sigorta Korumali
Giris-cikislar ¢ift yalitimli, 4mm banana soket
8uF capacitive load 2 pcs

50mH Inductive load 2 pcs

Fuse protection

Inputs — outputs safety type 4 mm socket

Potansiyometre ayarli standart dimmer devresi

5 adet hata anahtari

Giris-cikislar gift yalitimli, 4mm banana soket
Dimmer with potentiometer

Fault simulator keys 5 pcs

Inputs — outputs safety type 4 mm socket

4 adet |IEC soket
2 adet toprakli priz

Baglantilar ¢ift yalitimli, 4mm banana soket
|EC socket 4 pcs

Safety type Outlet 2 pcs

Inputs — outputs safety type 4 mm socket

6 Adet Diyot (1200V-25A)

Giris-cikislar gift yalitimli, 4mm banana soket
Diode (1200V-25A) 6 pcs

Inputs — outputs safety type 4 mm socket



HABERLESME EGITiM SETi EC-09
COMMUNICATION TRAINING SET

TIP1
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Haberlesme Egitim Seti, konsol
yapida tasarlanmistir. Set guc kaynaklari ve
sinyal Uretecleri, breadboard, modulator ve
demodulatorler olmak Uzere 4 bolumden olusur.
Bu bolumler epoksi plakete elektrostatik boya ile
basiimis, uygulamalarin meslek resimleri yUzeye
uygulanmistir. Setin metal goévdesi sacdan imal
edilmis ve elektrostatik toz boya ile kaplanmistir.
Opsiyonel olarak masa Ustu kullanima uygun
ergonomik yapida veya c¢anta tipi olarak da
Uretilmektedir. Setin Uzerinde deneysel calisma
icin gerekli olan guc kaynaklari, sinyal Uretecleri ve
benzeri donanim standart olarak bulunmaktadir.
AM, FM, ASK, FSK,PSKmodulasyon uygulamalarinin
tamaminda c¢ikislar sinusoidal form verecek sekilde
tasarlanmistir. Tasiyici sinyal olarak dogrudan sinus
isareti kullanilmaktadir. Egitim setinin, AM, FM,
PWM gibi uygulamalarinda bilgi sinyali olarak DC
gerilim uygulanabilmektedir. BPSK modulasyon/
demodulasyon uygulamasi bulunmaktadir.
Bagdlantilar 2mm disi titanyum/altin alasimli metal
soketler ile saglanmistir. Baglanti kablolari 2mm
yayli altin kaplamalidir.

The Telecommunication Training Set has been designed as a console. The set comprises 4 parts: power
supplies and signal generators, breadboard, modulator and demodulator. These parts have been printed on epoxy
plaque, using electrostatic paint, and technical drawings of applications have been placed on the surface. Electrostatic
powder coating has been applied to the metal body of the set, which is made of sheet metal. Option to be produced
as an ergonomic model suitable for desktop use as well as a portable model that comes with a case. The standard
model of the set includes the power supplies, signal generators and other equipment necessary for experiments.
Outputs in all the AM, FM, ASK, FSK, PSK modulation applications have been designed to generate a sinusoidal
form. The sine signal is used directly as the carrier signal. In certain applications of the training set, such as AM, FM,
PWM applications, DC voltage can be applied as information signal. It features a BPSK modulation/demodulation
application. Connection is established with 2mm titanium/gold-alloyplated female metal sockets. Connecting wires

feature gold-plated sockets with 2mm springs.

TEKNIK OZELLIKLER
TECHNICAL SPECIFICATIONS

ModUlasyon Modulleri
Genlik modulatoru
Frekans ModUlatoru

Modulation Modules

Amplitude modulator

Frequency modulator

Amplitude Shift Keying (Modulator)

Genlik Kaydirmali Anahtarlama (Modulator)
Frekans Kaydirmali Anahtarlama (Modulatér)
ikili Faz Kaydirmali Anahtarlama (Modulatér)
Dordul Faz Kaydirmali Anahtarlama (Modulatoér)
Darbe Genislik Modulatoru

Analog/Sayisal Cevirici

Serializer

Frequency Shift Keying (Modulator)

Binary Phase Shift Keying (Modulator)
Quadrature Phase Shift Keying (Modulator)
Pulse Width Modulator

Analog/Digital Converter

Serializer

19
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Demodulasyon Modulleri

Genlik demodulatord

Frekans demodulatéru

Genlik Kaydirmali Anahtarlama (Demodulator)

Frekans Kaydirmali Anahtarlama
(Demodulator) ikili Faz Kaydirmali
Anahtarlama (Demodulatér)

Dordul Faz Kaydirmali Anahtarlama
(Demodulator)

Darbe Genislik Demodulatoru

Sayisal/Analog Cevirici

Kablosuz seri haberlesme (ASK) kiti verici / alici
uygulamasi

Zaman boélmeli cogullama / tekilleme (Time
divisionmultiplexing /demultiplexing)

Demodulation Modules

- Amplitude demodulator
Frequency demodulator
Amplitude Shift Keying (Demodulator)
Frequency Shift Keying (Demodulator)
Binary Phase Shift Keying (Demodulator
Quadrature Phase Shift Keying (Demodulator)
Pulse Width Demodulator
Analog/Digital Converter
Wireless Serial Commmunication (ASK) kit receiver /

transmitter application

Time division multiplexing /demultiplexing

TIP2



Deney seti ile yapilabilecek baslica deneyler
- Genlik Modulasyon ve Demodulasyon Modulu

Klasik genlik modulasyonu ( GM)

Klasik diyotlu genlik demodulasyonu ( GM)

Cift yan banth genlik modulasyonu ( DSB))

Cift yan bantl genlik demodulasyonu ( DSB))

Frekans Modulasyonu ve
demodulasyonmodulu

Frekans modulasyonu ( FM )

Diskriminatorlt frekans demodulasyonu ( FM )

Analog - Dijital ve Dijital — Analog dénusumler
Modulu

8 bit tek kanal analog — dijital donUstUrimu (
ADC)

8 bit 8 kanal analog — dijital donUsturimu (
ADC)

Bipolar dijital —analog donusturimu ( DAC)

Unipolar dijital —analog donustdrmu ( DAC)

PWM Modulasyon ve Demodulasyon Modulu

Darbe Genlik Modulatérunun (PWM)
incelenmesi (2 Deney)

Darbe Genlik Demodulatérinin incelenmesi

ASK Modulasyon ve Demodulasyon Modulu

Genlik Kaydirmali Anahtarlama
Modulasyonunun (ASK) incelenmesi

Genlik Kaydirmali Anahtarlama
Demodulasyonunun (ASK) incelenmesi

FSK Modulasyon ve Demodulasyon Modulu

Frekans Kaydirmali Anahtarlama
Modulasyonunun (FSK) incelenmesi

Frekans Kaydirmali Anahtarlama
Demodulasyonunun (FSK) incelenmesi

PSK Modulasyon ve Demodulasyon Modulu

Faz Kaydirmali Anahtarlama Modulasyonunun
(PSK) incelenmesi

Faz Kaydirmali Anahtarlama
Demodulasyonunun (PSK) incelenmesi

QPSK Modulasyon ve Demodulasyon Modulu

Dortlu Faz Kaydirmali Anahtarlama
Modulasyonunun (QPSK) incelenmesi

Dortlu Faz Kaydirmali Anahtarlama
Demodulasyonunun (QPSK) incelenmesi

Uygulama ve gelistirme icin 4400
pinlibredboardmodull
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List of main experiments the training set is suitable for

Amplitude Modulation and Demodulation Module

Classic amplitude modulation (AM)

Classic diode amplitude modulation (AM )

Double-sideband amplitude modulation ( DSB))

Double-sideband amplitude demodulation ( DSB))

Frequency Modulation and Demodulation Module

Frequency Modulation ( FM)

Frequency discriminator demodulation ( FM)

Analog - Digital and Digital - Analog Conversions
Module

8-bit single-channel analog - digital conversion (ADC)

8-bit 8-channel analog - digital conversion ( ADC))

Bipolar digital - analog conversion ( DAC)

Unipolar digital - analog conversion ( DAC)

PWM Modulation and Demodulation Module

Observing the Pulse Width Modulator (PWM) (2
Experiments)

Observing the Pulse Width Demodulator

ASK Modulation and Demodulation Module

Observing the Amplitude Shift Keying Modulation
(ASK)

Observing the Amplitude Shift Keying Demodulation
(ASK)

FSK Modulation and Demodulation Module

Observing the Frequency Shift Keying Modulation
(FSK)

Observing the Frequency Shift Keying Demodulation
(FSK)

PSK Modulation and Demodulation Module

Observing the Phase Shift Keying Modulation (PSK)

Observing the Phase Shift Keying Demodulation (PSK)

QPSK Modulation and Demodulation Module

Observing the Quadrature Phase Shift Keying
Modulation (QPSK)

Observing the Quadrature Phase Shift Keying
Demodulation (QPSK)

4 400-point breadboard modules for application and
development

Set ile Analog veri--8 bit ADC--Serializer--(X)SK Modulator-- (X)SK Demodulator--Deserializer--

Analog veri seklinde uygulamalar yapilabilmektedir. Ana konsoldaki birimlerin ( glc¢ kaynaklari ve isaret
kaynaklari) giris ¢ikis uclari ile modullerdeki butun deneylerin giris ¢ikis uglari 2mm plastik izoleli standart
soketler ile yapilmistir.

The set is suitable for Analog data--8-bit ADC--Serializer--(X)SK Modulator--(X)SK Demodulator--Deserializer--Analog
data applications.

2mm plastic isolated standard sockets have been used for the input and output terminals of the units on the master
console (power supplies and signal generators) as well as for the input and output terminals of all the experiments in
the modules.
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SENSOR EGITIM SETI
SENSOR TRAINING SET

EC-13
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TEKNIK OZELLIKLER
TECHNICAL SPECIFICATIONS

Egitim seti ana Unitesi Uzerinde asagdida
verilen bilesenler bulunmaktadir;

Termal ve elektronik kisa devre korumali
kaba ve hassas ayar imkani veren,
ayarlanan gerilimin sayisal voltmetre
Uzerinden gorulebildigi 24V/1A ayarlanabilir
guc kaynadgdi,

Termal ve elektronik kisa devre korumali
2x12V/1A sabit simetrik guc kaynadi,

3% dijit sayisal DC voltmetre,

3% dijit sayisal DC ampermetre,

Sayisal frekansmetre(opsiyonel),

Yukari asagdi sayici(opsiyonel),

Sinyal jeneratoru asagida verilen ozelliklere
sahip olmalidir;

1Hz-200KHz araligindaki frekanslara alti
kademede ayarlanabilmelidir,

0-15Vpp ayarlanabilir ¢cikis genligine sahip
sinyal, bir tercih anahtariyla sinusoidal veya
ucgen olarak belirlenebilmelidir,

TTL seviyeli kare dalga cikisi,

10V - +10V (20Vpp) ayarlanabilir CMOS kare
dalga cikis,

Kisa devre korumasi.

80 0,25W hoparldr,

12V DC buzzer,

22

Sensér EJitim Setinde, deney esnasinda
uygulamalari pratik bir sekilde yapmak icin hazir
moduller bulunmaktadir. Deney seti, endUstriyel
sensor uygulamalarinin yapilabilecegi sekilde
cantali ve masa UstU kullanima uygun yapida
tasarlanmistir. Baglantilar 2mm disi titanyum/altin
alasimli metal soketler ile saglanmistir Baglanti
kablolari 2mm yayli altin kaplamadir.

The Print Circuit Training Set has been designed to train
students in transferring schematized electronic systems
to the PCB. Transparent materials have been used in our
design to allow the user to observe operations. LEDs have
been used as light sources. The exposure timer has been
designed on the basis of a microcontroller and features a
user interface that can be controlled from the LCD panel.
The training set is made completely of durable materials.

The main unit of the training set features the
components listed below:

24V/1A adjustable power supply which has
thermal and electronic short circuit protection
and allows coarse and fine adjustment. The
regulated voltage can be seen on the digital
voltmeter.

2x12V/1A symmetrical power supply which has
thermal and electronic short circuit protection,

314-digit digital DC voltmeter,

3V4-digit digital DC ammeter,

Digital frequency meter (optional),

Up/Down counter (optional),

The signal generator is required the following:

Adjustable to frequencies between THz-200KHz in
Six stages,

The signal, which has an adjustable output
amplitude of O-15pp, should be definable with a
selection switch as a triangle or sinusoidal,

TTL-level square wave output,

10V - +10V (20Vpp) adjustable CMOS square wave
output,

Short circuit protection.

80 0,25W speaker,

12V DC buzzer,

5V DC buzzer,

212V lamps,

220V/50Hz power input with ON/OFF switch with
fuse protection,

Circular motion control unit,

Linear motion control unit,



BASKI DEVRE EGITIM SETi EC-T1
PRINTED CIRCUIT TRAINING
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Baski Devre Egitim Seti; semasi
olusturulmus elektronik sistemlerin bakirli kartlara
aktarilmasi icin _gereken beceriyi o6grencilere
kazand:r abilhek  iciti  fasar'anm stir.. Yapilan
islemlirin £ goruleb’mer.  icin fasa m  seffaf
natccyal'r  Swlletnlart k. Olusturulrustur. sk

kaynagi olarak LED'ler kullaniimistir. Pozlandirma
zamanlayicisi mikrodenetleyici tabanli tasarlanmis
ve LCD panelden kontrolld kullanici araylUzune
sahiptir. Egitim  setinin  tamami  dayanikli
materyallerden Uretilmistir.

TEKNIK OZELLIKLER
TECHNICAL SPECIFICATIONS

Egitim seti, zaman ayarl pozlandirma
Unitesi ve sivi sirkulasyonlu asit banyo
Unitesinden olusur.

Asit banyo Unitesi, egitim asamasinda
kullanilabilecek asitlerden etkilenmeyecek
bicimde PVC ve

Krom malzemeden uUretilmistir.

Zaman ayarli pozlandirma Unitesi
pozlandirma alani en az 40x40 cm'dir.

Ayni anda cift tarafli pozlandirma yapilabilir.

Pozlama zamani O — 999sn arasinda
ayarlanabilir.

Asit banyosu sirkulasyon islemi aside
dayanikli pompa ile yapiimistir.

Asit banyosu, asindirma surecinin
gozlemlenebilmesi icin seffaf yapidadir.

220V, 50Hz AC ile calisir.

The Print Circuit Training Set has been designed
to train students in transferring schematized electronic
systems to the PCB. Transparent materials have been
used in our design to allow the user to observe operations.
LEDs have been used as light sources. The exposure timer
has been designed on the basis of a microcontroller and
features a user interface that can be controlled from the
LCD panel. The training set is made completely of durable
materials.

The training set comprises a time-adjustable
exposure unit and an acid bath with liquid
circulation. The acid bath unit is made of PVC
and chrome materials which are resistant to the
acids used during training.

Exposure area of the time-adjustable exposure
unit is at least 40x40 cm. Double-sided
synchronous exposure is possible.

Exposure time: 0-999 seconds adjustable.

An acid-resistant pump has been used for acid
bath circulation. The acid bath has a transparent
structure to allow the user to observe the
corrosion process. Operates with 220V, 50Hz AC.

K
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2 adet 12V lamba,

Sigorta korumali ON/OFF anahtarli 220V/50Hz
enerji girisi,

Dairesel hareket kontrol Unitesi,

Dogrusal hareket kontrol Unitesi,

Sensor baglanti noktasi (NPN ve PNP),

Sensor arabirimi,

Dairesel hareket icin 0-360°
taksimetlendirmesi,

Dogdrusal hareket,

Egitim seti moddlleri ile baslica asagida verilen
deneyler yapilabilmektedir

Isik yayan diyot deneyi,

Infrared deneyi,

Foto diyot deneyji,

Foto transistdr deneyi,

Infrared alici verici deneyi,

Ultrasonik mesafe dlcum deneyi,

LDR deneyi,

Foto pil (gunes pili) deneyi,

Optokuploér (transistor) deneyi,

NTC deneyi,

PTC deneyi,

Termokupl deneyi,

Reed role deneyi,

Halleffectsensor deneyi,

Limit anahtari deneyi,

Civali anahtar deneyi,
Ultrasoniksensodrlerin incelenmesi deneyi,
Gaz sensoru (LPG, butan, propan) deneyi,
Konume-pozisyon algilama sistemi deneyi,
Entegre sicaklik sensdérdnun incelenmesi
YUk hucresinin incelenmesi

Sensor connection point (NPN ve PNP),
Sensor interface,

0-360° divisions,

Linear motion,

List of main experiments the training set modules
are suitable for

Light-emitting diode experiment,

Infrared experiment,

Photodiode experiment,

Phototransistor experiment,

Infrared receiver transmitter experiment,
Ultrasonic distance measurement experiment,
LDR experiment,

Photo battery (solar battery) experiment,
Optocoupler (transistor) experiment,

NTC experiment,

PTC experiment,

Thermocouple experiment,

Reed relay experiment,

Hall effect sensor experiment,

Limit switch experiment,

Mercury switch experiment,

Experiment to observe ultrasonic sensors,

Gas sensor (LPG, butane, propane) experiment,
Location-position detection system experiment,
Observing the integral heat sensor,

Observing the loadcell,

Observing the object detection sensor (optical)

The training set includes the following accessories

Isolated connection cable with jacks available in
four colors,

User manual.

|[EC Power Cord

Cisim algilama sensoérunun incelenmesi (optik)

Egitim seti ile asagida verilen aksesuarlar
verilmektedir

Dort farkli renkte jakli deney baglanti kablosu,

Kullanim kitapg¢igi.
IEC enerji kablosu,
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TEMEL ELEKTRIK ELEKTONIK EGITIM SETi EC-14
BASIC ELECTRICAL AND ELECTRONICS TRAINING SET

Temel Elektrik Elektronik EgJitim Seti ana
unitesi, analog uygulamalar, dijital uygulamalar ve
temel devre analizi uygulamalarinin yapilabilecegi
sekilde cantali ve masa ustUu kullanima uygun
yapida tasarlanmistir. Egitim setinin icerigi, temel
egitim dahilileri seviye teknik egitimicin uygundur.
Egitim seti moduler yapidadir. Modul kutulari
metal sactan imal edilmis ve elektrostatik toz boya
ile kaplanmistir. Modullerin Uzerindeki yazi ve
sembollerinciziminde lazerteknolojisi kullaniimistr.
Teknik detaylar UV baski teknolijisi kullanilarak
islenmistir. Moduller 4mm kompakt laminant
malzemeden Uretilmistir. istege bagli olarak metal
ya da aluUminyum cantada Uretilmektedir.

The main unit of the Basic Electrical and Electronics Training Set comes in a case and has been designed

to allow desktop usage in a way that analog applications,

digital applications and basic circuit analysis applications

can be performed. The content of the training set is suitable for advanced technical training as well as basic training.
The training set has a modular structure. Electrostatic powder coating has been applied to module boxes which are
made of sheet metal. Symbols and instructions have been etched on the modules using laser technology. UV press
technology has been used to engrave technical properties. The modules are made of 4mm compact laminate.

Option to be produced in a metal or aluminum case.

TEKNIK OZELLIKLER
TECHNICAL SPECIFICATIONS

Elektrik Elektronik uygulamalarinin
yapilabilecedi ayrilabilir kapakl plastik veya
metal canta

Termal ve elektronik kisa devre korumali
2x18V/0,75A simetrik ayarlanabilir guc
kaynagi

Termal ve elektronik kisa devre korumali
2x5V/0,75A DC sabit simetrik glc kaynagdi

Sigorta korumali 2x12V/0,5A simetrik AC ve DC
gucg kaynagi

34 sayisal DC voltmetre ve ampermetre

1Hz-200KHz araliginda sinuUs, Uggen, kare dalga
sinyal jeneratoru

80 0,25W hoparldr, 2 adet 12V lamba, 3 farkli
degerde potansiyometre

2 adet 7 segment display, DC buzzer, 12 adet
lojik durum secici anahtar

8 adet lojik durum gostergesi, Sigorta
korumali 220V/50Hz enerji girisi

Deney seti ana Unitesinden bagimsiz olarak
deney imkani saglayan bilgisayar araylz
yazihmi

5 kademeli sabit saat darbesi cikisi

Uygulama modullerinin ve breadboard
modulUnun takilabilecegdi platform

Dort farkli renkte jakli deney baglanti kablosu

IEC enerji kablosu

Plastic or metal case with removable lid, suitable
for electrical-electronics applications

2x18V/0,75A adjustable symmetric power supply
with thermal and electronic short circuit
protection

2x5V/0,75A DC constant symmetric power supply
with thermal and electronic short circuit
protection

2x12V/0,5A symmetric AC and DC power supply
with fuse protection

314 digital DC voltmeter and ammeter

Sine, triangle, square wave signal generator
between THz-200KHz

80 0,25W speaker, 2 12V lamps, 3 potentiometers
with different values

2 seven-segment displays, DC buzzer, 12 logic
position selector switches

8 logic position indicators, 220V/50Hz energy
input with fuse protection

Computer interface software that allows
experimentation independently of the main
unit of the training set

5-stage clock pulse output

Platform where application modules and the
breadboard module can be mounted

Isolated connection cable with jacks available in
four colors

IEC Power Cord
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MODULLER
MODULES

Anahtarlama karakteristigi modulu

Mosfet Karakteristigi

IGBT Karakteristigi

Simetrik gug¢ kaynagi modulu
Otomatik sigorta modulu

AC enerji analizér modulu
DC-DC donusturucu modulu
BUCK donusturucu

BOOST donusturucu
Referans generator modulu
Referans gerilim

Referans pulse

Simetrik gug kaynagi modulu
DC gug kaynagr modulu
izoleli dlcim modull

Tristér modulu

Triyak modulu

Tristor / Triyak SUrdcd moduld
Veri yakalama modulu
Potansiyometre modulu
Rezistif yuk modulu

AC/DC dl¢im moduli
Enduktif / Kapasitif yik modult
Dimmer modulu

Enerji dagitim modulu

Diyot modulu

Evirici modulu

©|
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3 Switching characteristics modules
Mosfet characteristics

IGBT Characteristics

Symmetric power supply modules
Automatic circuit breaker modules
AC power analyzer modules
DC-DC converter modules

BUCK converter

BOOST converter

Reference generator modules
Reference voltage

Reference pulse

Symmetric power supply modules
DC power supply module

Isolated measurement modules
Thyristor modules

Triac modules

Thyristor / Triac Driver modules
Data capture modules
Potentiometer modules

Resistive load modules

AC/DC measurement modules
Inductive / Capacitive load modules
Dimmer modules

Power distribution modules

Diode modules

Inverter modules




UYGULAMALAR
APPLICATIONS

Diyot'un Dogru ve Ters polarmasinin
incelenmesi

Diyot karakteristiklerinin incelenmesi

Zener Diyot karakteristiklerinin incelenmesi

Yarim-tam dalga dogrultucunun incelenmesi

Kopru tipi tam dalga dogrultucunun
incelenmesi

Zener Diyot'lu Regulator'un incelenmesi

- Transistorun AVO ile saglamlik kontrolu

Transistorun Q calisma noktasinin incelenmesi

Transistérun sabit polarmasinin incelenmesi

Transistérun Darligton baglantisinin
incelenmesi

Tumleyen transistér baglantisinin
incelenmesiAnalog anahtarin incelenmesi

JFET'in incelenmesi

Fark yukseltecin incelenmesi

Beyzi ortak baglantinin incelenmesi

Emiteri ortak baglantinin incelenmesi
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Observing direct and reverse diode polarization

Observing diode characteristics

Observing Zener Diode characteristics

Observing the half- and full-wave rectifier

Observing the bridge full-wave rectifier

Observing the Zener Diode Regulator

Testing the condition of the transistor with an
AVOmeter

Observing operating point Q of the transistor

Observing the fixed bias of the transistor

Observing the Darlington configuration of the
transistor

Observing the complementary feedback pair

Observing the analog switch

Observing the JFET

Observing the differential amplifier

Observing the common base configuration

Observing the common emitter configuration
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UYGULAMALAR
APPLICATIONS

VE Kapisinin incelenmesi

VEYA kapisinin incelenmesi

OZEL VE kapisinin incelenmesi
OZEL VEYA DEGIL kapisinin incelenmesi
VE DEGIL kapisinin incelenmesi
VEYA DEGIL kapisinin incelenmesi
DEGIL kapisinin incelenmesi

UC DURUMLU TAMPON'un incelenmesi
SCHMITT tetikleyicinin incelenmesi
3 girisli VE kapisinin incelenmesi

3 girisli VEYA kapisinin incelenmesi
BOOLEAN Cebri uygulamalari

RS FLIP-FLOP'un incelenmesi

JK Filip Flop'un incelenmesi

D Flip Flop'un incelenmesi

T Flip Flop’un incelenmesi

4 Bit ikili sayicinin incelenmesi
Onluk Sayicinin incelenmesi

7 Bit ikili sayicinin incelenmesi
Yarim Toplayicinin incelenmesi
Yarim Cikaricinin incelenmesi

Tam toplayicinin incelenmesi

Tam c¢ikaricinin incelenmesi

Observing the AND gate
Observing the OR gate

Observing the XOR gate
Observing the XNOR gate
Observing the NAND gate
Observing the NOR gate
Observing the NOT gate
Observing the TRI-STATE BUFFER
Observing the SCHMITT trigger
Observing the 3-input AND gate
Observing the 3-input OR gate
BOOLEAN algebra applications
Observing the RS Flip Flop
Observing the JK Flip Flop
Observing the D Flip Flop
Observing the T Flip Flop
Observing the 4-bit binary counter
Observing the decimal counter
Observing the 7-bit binary counter
Observing the one-digit adder
Observing the one-digit subtractor
Observing the full adder
Observing the full subtractor



UYGULAMALAR
APPLICATIONS

4-5 Bant direnclerin okunmasi

Direnclerin seri-paralel-karisik baglanmasi

Kondansatoérlerin seri-paralel-karisik
baglanmasi

Bobinlerin seri-paralel-karisik baglanmasi

Ohm kanununun incelenmesi

Kirchoff kanunlarinin incelenmesi

SUperpozisyon teoreminin incelenmesi

Thevenin teoreminin incelenmesi

Norton teoreminin incelenmesi,

Diyot karakteristiginin ¢ikarilmasi,

Zener diyot karakteristiginin ¢ikarilmasi,

Yarim-tam-kopru tipi dogrultucularin
incelenmesi

Zener diyotlu regulatérun incelenmesi

Gerilim goklayicilarin incelenmesi

Seri-paralel regulatorin incelenmesi

Kirpici-kenetleyici devrelerin incelenmesi

Transistorun incelenmesi

Beyzi ortak baglantinin incelenmesi

Emiteri ortak baglantinin incelenmesi

Kollektoru ortak baglantinin incelenmesi

A-B-C sinifi yUkseltecglerin incelenmesi

JFET ve MOSFET'in incelenmesi

Ses yUkselteg devresinin incelenmesi

Osilatorlerin incelenmesi
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Reading 4- and 5-band resistors

Series-parallel-combination configuration of
resistors

Series-parallel-combination configuration of
capacitors

Series-parallel-combination configuration of coils

Observing Ohm's law

Observing Kirchhoff's law

Observing the superposition theorem

Observing Thévenin's theorem

Observing Norton's theorem

Establishing diode characteristics

Establishing Zener diode characteristics

Observing half- and full-wave rectifiers and
bridge full-wave rectifiers

Observing the Zener Diode Regulator

Observing voltage multipliers

Observing series and parallel regulators

Observing clipper and clamper circuits

Observing the transistor

Observing the common base configuration

Observing the common emitter configuration

Observing the common collector configuration

Observing class A-B-C amplifiers

Observing the JFET and MOSFET

Observing the audio amplifier circuit

Observing the oscillators
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UYGULAMALAR
APPLICATIONS

Alternatif akimmda devre elemanlarinin (R,L,C)
seri baglantisinin incelenmesi

Alternatif akimmda devre elemanlarinin (R,L,C)
paralel baglantisinin incelenmesi

Seri rezonans devresinin incelenmesi

Paralel rezonans devresinin incelenmesi

Pl tipi alcak geciren filtrenin incelenmesi

Pl tipi yUksek geciren filtrenin incelenmesi

Transformatorlerin incelenmesi

Observing the series configuration of circuit
elements (R,L,C) in alternating current

Observing the parallel configuration of circuit
elements (R,L,C) in alternating current

Observing the series resonant circuit

Observing the parallel resonant circuit

Observing the Pl low-pass filter

Observing the PI high-pass filter

Observing the transformers




AC UYGULAMA MODULLERI EC-16
AC APPLICATIONS MODULE

AC Uygulama Egitim Setinde, deney
esnasinda uygulamalari pratik bir sekilde yapmak
icin hazir moduller bulunmaktadir. AC Uygulama
modulleri, cantali ve masa Ustu kullanima uygun
yaplida Uretilen egditim seti ana Unitesine takilabilir
yapidadir. Egitimsetininicerigi,temelegitim dahil
ileri seviye teknik egitim icin uygundur. Egitim
seti moduler yapidadir. Moduller 4mm kompakt
laminant malzemeden udretilmistir. Modullerin
Uzerindeki yazi ve sembollerin ciziminde lazer
teknolojisi kullaniimistr. Teknik detaylar UV baski
teknolijisi  kullanilarak islenmistir. Baglantilar
2mm disi titanyum/altin alasimli metal soketler
ile saglanmistir. Baglanti kablolari 2mm  yayli
altin kaplamadir.

UYGULAMALAR
APPLICATIONS

DC Uygulama modulleri ile asagida belirtilen
deneyler yapilabilmektedir;

Alternatif akimmda devre elemanlarinin (R,L,C)
seri baglantisinin incelenmesi

Alternatif akimmda devre elemanlarinin (R,L,C)
paralel baglantisinin incelenmesi

Seri rezonan devresinin incelenmesi

Paralel rezonan devresinin incelenmesi

Pl tipi alcak geciren filtrenin incelenmesi

Pl tipi yUksek geciren filtrenin incelenmesi

Transformatorlerin incelenmesi
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The AC Application Training Set features ready
modules designed to allow the user to practically run
applications during experiments. AC Application Modules
can be attached to the main unit of the training set,
which comes in a case and is suitable for desktop use.
The content of the training set is suitable for advanced
technical training as well as basic training. The training set
has a modular structure. The modules are made of 4mm
compact laminate. Symbols and instructions have been
etched on the modules using laser technology. UV press
technology has been used to engrave technical properties.
Connection is established with 2mm titanium/gold-alloy-
plated female metal sockets. Connecting wires feature
gold-plated sockets with 2mm springs.

DC Application Modules are suitable for the
experiments listed below:

Observing the series configuration of circuit
elements (R,L,C) in alternating current

Observing the parallel configuration of circuit
elements (R,L,C) in alternating current

Observing the series resonant circuit

Observing the parallel resonant circuit

Observing the PI low-pass filter

Observing the PI high-pass filter

Observing the transformers
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DC UYGULAMA MODULLERI EC-17

ELECTRONIC MEASUREMENT TRAINING SET

UYGULAMALAR
APPLICATIONS

DC Uygulama modadilleri ile asagida verilen
deneyler yapilabilmektedir

4 bant direnclerin okunmasi,

5 bant direnclerin okunmasi,

Direnclerin seri baglantisi,

Direnclerin paralel baglantisi,

Kondansatorlerin seri baglantisi,

Kondansatorlerin paralel baglantisi,

Ohm kanununun incelenmesi,

Kirchoff akim kanununun incelenmesi,

Kirchoff gerilim kanununun incelenmesi,

Direnclerin seri-paralel-karisik baglanmasi,

Kondansatorlerin seri-paralel-karisik
baglanmasi,

Bobinlerin seri-paralel-karisik baglanmasi,

SUperpozisyon teoreminin incelenmesi,

Thevenin teoreminin incelenmesi,

Norton teoreminin incelenmesi,

Dogru-ters polarmanin incelenmesi,

Diyot karakteristiginin cikarilmasi,

Zener diyot karakteristiginin ¢ikarilmasi,

Yarim dalga dogrultucunun incelenmesi,

Tam dalga dogrultucunun incelenmesi,

Kopru tipi tam dalga dogrultucunun
incelenmesi,

Zener diyotlu regulatdérun incelenmesi,

Gerilim ikileyicilerin incelenmesi,
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DC Uygulama EgJitim Setinde, deney
esnasinda uygulamalari pratik bir sekilde yapmak
icin hazir moduller bulunmaktadir. AC Uygulama
modulleri, cantali ve masa Ustu kullanima uygun
yapida Uretilen egitim seti ana Unitesine takilabilir
yapidadir. Baglantilar 2mm disi titanyum/altin
alasimli metal soketler ile saglanmistir Baglanti
kablolari2mm yayli altin kaplamadir. Egitim setinin
tamami dayanikli materyallerden Uretilmistir.

The DC Applications Training Set features ready
modules designed to allow the user to practically run
applications during experiments. AC Application Modules
can be attached to the main unit of the training set,
which comes in a case and is suitable for desktop use.
Connection is established with 2mm titanium/ gold-alloy-
plated female metal sockets. Connecting wires feature
gold-plated sockets with 2mm springs. The training set is
made completely of durable materials.

DC Application Modules are suitable for the
experiments listed below

Reading 4-band resistors,

Reading 5-band resistors,

Series configuration of resistors,

Parallel configuration of resistors,

Series configuration of capacitors,

Parallel configuration of capacitors,

Observing Ohm's law,

Observing Kirchhoff's current law,

Observing Kirchhoff's voltage law,

Series-parallel-combination configuration of
resistors,

Series-parallel-combination configuration of

capacitors,

Series-parallel-combination configuration of coils,

Observing the superposition theorem,

Observing Thévenin's theorem,

Observing Norton's theorem,

Observing direct and reverse polarization,

Establishing diode characteristics,

Establishing Zener diode characteristics,

Observing the half-wave rectifier,



Gerilim Ugleyicilerin incelenmesi,

Gerilim dortleyicilerin incelenmesi,

Seri regUlatdérun incelenmesi,

Paralel regulatorun incelenmesi,

Kirpici devrelerin incelenmesi,

Kenetleyici devrelerin incelenmesi,

Transistorun saglamlik kontrolinun
yapilmasi,

Transistorun galisma noktasinin (Q point)

incelenmesi,

TransistorlU sabit polarma devresinin

incelenmesi,

Transistorun anahtar olarak kullanilmasinin

incelenmesi,

Transistorun tersleyici olarak kullaniimasinin

incelenmesi,

Beyzi ortak baglantinin incelenmesi,

Emiteri ortak baglantinin incelenmesi,

Kollektoru ortak baglantinin incelenmesi,

A sinifi yukseltecglerin incelenmesi,

B sinifi yUkselteclerin incelenmesi,

C sinifi yUkselteclerin incelenmesi,

JFET'in incelenmesi,

Enhancement tipi mosfetin incelenmesi,

Depletion tipi mosfetin incelenmesi,

JFET'li yUkseltecin incelenmesi,

Ses yUkselteg devresinin incelenmesi,

Osilatorlerin incelenmesi

EC17-01 EC17-02
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Observing the full-wave rectifier,

Observing the bridge full-wave rectifier,

Observing the Zener Diode Regulator,

Observing the parallel regulator,

Observing clipper circuits,

Observing clamper circuits,

Testing the condition of the transistor,

Observing operating point Q of the transistor,

Observing the fixed bias circuit with transistor,

Observing the transistor being used as a switch,

Observing the transistor being used as an
inverser,

Observing the common base configuration,

Observing the common emitter configuration,

Observing the common collector configuration,

Observing class A amplifiers,

Observing class B amplifiers,

Observing class C amplifiers,

Observing the JFET,

Observing enhancement-mode MOSFETS,

Observing depletion-mode MOSFETSs,

Observing the JFET amplifier,

Observing the audio amplifier circuit,

Observing the oscillators,

Observing voltage doublers,

Observing voltage triplers,

Observing voltage quadruplers,

EC17-03

B SINIFT YUKSELTECIN INCELENMEST
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