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Scientech Products are RoHS Complied. S Come

RoHS Directive concerns with the restrictive use of Hazardous substances (Pb,
Cd, Cr, Hg, Br compounds) in electric and e ectronic equipments.

Scientech products are “Lead Free” and “Environment Friendly”.
It is mandatory that service engineers use lead free solder wire and use the

soldering irons upto (25 W) that reach a temperature of 450°C at the tip as the
melting temperature of the unleaded solder is higher than the leaded solder.
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ABG67 isacompact, ready to use Colpitt’s Oscillator experiment board. Thisis useful
for students to understand functionality of Colpitt’s Oscillator. It can be used as
stand alone unit with external DC Power Supply or can be used with Scientech
Analog Lab ST2612 which has built in DC Power Supply, AC Power Supply,
function generator, modulation generator, continuity tester, toggle switches, and

Introduction

potentiometers.

List of Boards:

Mod€d

ABO1
ABO2
ABO3
ABO4
ABO5
ABO6
ABO7
ABO8
ABO09
AB10
AB1l11
AB12
AB13
AB14
AB15
AB16
AB17
AB18
AB19
AB20
AB21
AB22
AB23
AB24
AB25

AB26
AB27
AB28
AB29
AB30
AB31
AB32
AB33

Name

Diode characteristics (Si, Zener, LED)
Transistor characteristics (CB NPN)
Transistor characterigtics (CB PNP)
Transistor characteristics (CE NPN)
Transistor characteristics (CE PNP)
Transistor characteristics (CC NPN)
Transistor characterigtics (CC PNP)
FET characteristics

Rectifier Circuits

Wheatstone bridge

Maxwell’ s Bridge

De Sauty' s Bridge

Schering Bridge

Darlington Pair

Common Emitter Amplifier
Common Collector Amplifier
Common Base Amplifier
RC-Coupled Amplifier

Cascode Amplifier

Direct Coupled Amplifier

Class A Amplifier

Class B Amplifier (push pull emitter follower)
Class C Tuned Amplifier
Transformer Coupled Amplifier
Phase Locked Loop (FM Demodulator & Freguency
Divider / Multiplier)

FET Amplifier

Voltage Controlled Oscillator
Multivibrator (Mono stable/Astable)
F-V and V-F Converter

V-l and I-V Converter

Zener Voltage Regulator

Transistor Series Voltage Regulator
Transistor Shunt Voltage Regulator

Scientech Technologies Pvt. Ltd.
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AB35 DC Ammeter
AB37 DC Ammeter (0-2mA)
AB39 Instrumentation Amplifier
AB41 Differential Amplifier (Transistorized)
AB42 Operational Amplifier (Inverting / Non-inverting / Differentiator)
AB43 Operational Amplifier (Adder/Scalar)
AB44 Operational Amplifier (Integrator/ Differentiator)
AB45 Schmitt Trigger and Comparator
AB49 K Derived Filter
AB51 Activefilters (Low Pass and High Pass)
AB52 Active Band Pass Filter
AB54 Tschebyscheff Filter
AB56 Fiber Optic Analog Link
AB57 Owen's Bridge
AB58 Anderson’s Bridge
AB59 Maxwell’ s Inductance Bridge
AB64 RC — Coupled Amplifier with Feedback
ABG66 Wien Bridge Oscillators
ABG68 Hartley Oscillator
AB80 RLC Series and RLC Parallel Resonance
AB82 Thevenin’sand Maximum Power Transfer Theorem
ABS83 Reciprocity and Superposition Theorem
AB84 Tellegen's Theorem
AB85 Norton’s theorem
AB88 Diode Clipper
AB89 Diode Clampers
AB90 Two port network parameter
AB91 Optica Transducer (Photovoltaic cell)
AB92 Optica Transducer (Photoconductive cell/LDR)
AB93 Optica Transducer (Phototransistor)
AB96 Temperature Transducer (RTD & 1C335)
AB97 Temperature Transducer (Thermocouple)
AB101 DSB Modulator and Demodulator
AB102  SSB Modulator and Demodulator
AB106 FM Modulator and Demodulator
and many more............

Scientech Technologies Pvt. Ltd. 5
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Theory
Oscillators are circuits that produce specific, periodic waveforms such as sguare,
triangular, sawtooth, and sinusoidal. They can be made from some of the active or
passive devices like transistors, FETs and Op-Ampsin combination with devices such
asresistors, capacitors, and inductors, to generate the outpui.

There are two main classes of oscillator; relaxation and sinusoidal. Relaxation
oscillators generate the triangular, sawtooth and other nonsinuoidal waveforms.
Sinusoidal oscillators consist of amplifiers with external components used to generate
oscillation, or crystals that internally generate the oscillation. The focus hereis on sine
wave oscillators. Sine wave oscillators are used as references or test waveforms by
many Circuits.

An oscillator is atype of feedback amplifier in which part of the output is fed back to
the input via a feedback circuit. If the sgnal fed back is of proper magnitude and
phase, the circuit produces aternating currents or voltages. Two requirements for
oscillation are

1. Themagnitude of the loop gain A,B must be at least 1, and

2.  The total phase shift of the loop gain A,B must be equal to 0° or 360°. If the
amplifier causes a phase shift of 180° the feedback circuit must provide an
additional phase shift of 180° so that the total phase shift around the loop is
360°.

Colpitt’s Oscillator :

The Colpitt’s Oscillator isone of the smplest and best known oscillators and is used
extensively in circuits, which work at radio frequencies. Figurel shows the basic
Colpitt’s Oscillator circuit configuration. The transistor is in voltage divider bias
which sets up Q-point of the circuit. In the circuit note that Vo is actualy the AC
voltage across C2. This voltage is fed back to the base and sustains oscillations
developed across the tank circuit, provided there is enough voltage gain a the
oscillation frequency.

Scientech Technologies Pvt. Ltd. 6
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The resonant frequency of the Colpitt’s Oscillator can be calculated from the tank
circuit used. We can calculate the approximately resonant frequency as

Resonant Freguency (fr) =
2

Here, the capacitance used is the equivalent capacitance the circulating current passes
through. In Colpitt’s Oscillator the circulating current passes through the series
combination of C; and C,. Therefore equivalent capacitance is,

Cequ= 7(:1(:2
C, +C,
Starting condition for oscillations is
AB>1

Where,

B is approximately equal to C,/C.

The feedback should be enough to start oscillations under al conditions as different
transistors, are used at varying, temperatures, voltages, etc. But the feedback should
not be so large that you lose the required output. The resonant frequency can be
changed by either changing the value of inductor or changing the value of capacitor
but the combination of the three components should satisfy the above given two
conditions for oscillation.

Scientech Technologies Pvt. Ltd. 7
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Experiment
Objective:
Study of operation of Colpitt’s Oscillator

Equipments Needed :

1. Anaogboad AB67

2. DC Power Supplies +12V from external source or ST2612 Analog Lab
3.  Oscilloscope 20 MHz, Caddo 802 or equivalent

4.  2mm Patch Cords

Circuit diagram : Circuit used to study the operation of Colpitt’s Oscillator is as
showninfigure2.

+12V 12V

®

N SsCcienTECH

Colpitt Oscillator
AB67

Figure2

Scientech Technologies Pvt. Ltd. 8
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Procedure

Study of Colpitt’s Oscillator proceed asfollows:

1. Connect +12V DC Power Supply at their indicated position from external source
or ST2612 Analog Lab.

2. Connect a patch cord between points a and b and another patch chord between
pointsd and gl.

3. Connect patch chord between points f and h and another patch chord between
points g and emitter of transistor T1.

4.  Switch ‘On’ the Power Supply.

5. Connect oscilloscope between points Vo and g2 on AB67 board.

6. Record the value of output frequency on oscilloscope.

7.  Calculate the resonant frequency using equation 1.

8.  Compare measured frequency with the theoretically calculated value.

9.  Switch *Off’ the supply.

10. Remove the patch chord connected between points a and b and connect it
between points aand c.

11. Remove the patch chord connected between points d and g1 and connect it
between points e and g2.

12. Follow the procedure from point 4 to 8.

13. Connect +5V Supply instead of +12V Supply and follow the procedure from
point 2 to point 11.

Reault :

When patch chord connected across C1 and C2
Practically calculated Output frequency (on CRO): ........cccovvvviennnne.
Theoretically calculated values

CogU o (use equation 2)
Resonant frequency : ............ccoeeeene. (use equation 1)
Output voltage amplitude: ........................ Vp-p

When patch chord connected across C3 and C4
Practically calculated Output frequency (on CRO): .........coovvvviennnne.
Theoretically calculated values

CogU o (use equation 2)
Resonant frequency : ............ccoeeeene. (use equation 1)
Output voltage amplitude: ........................ Vp-p

Record above results separately for +12V input voltage and +5V input voltage.

Scientech Technologies Pvt. Ltd. 9



ABG67

Data Sheet

e ——
EFAIRCHILD

I
SEMICONDUCTOR®

Absolute Maximum Ratings 7,-

BC546/547/548/549/550

NPN Epitaxial Silicon Transistor

C unless otherwise noted

3. Emitter

Symbol Parameter Units
Veoeo Collector-Ease Voltage
VoED Collectar-Emitter Voltage =

. 45

a0
“YEBO 6
Ic 100
Pc 500
T, 150 C
Targ -65 ~ 150 C
Electrical Characteristics Ta = unless otherwise noted
Symbol Parameter Test Condition Min. Typ. Units
lcpo lector Cut-off Current nA
hee irrent Gain 110
Vp (sat) lector-Emitter Saturation Voltage
Vae (sat Base-Emitter Saturation Voltage
Wpe (on) Base-Emitter foltage lg=2ma a0
lg=10m#4
ddth Product le=10maA, f=100MHz

1g=0, f=1MHZ 6
2 10
1.2 4
1.4 4
1.4 3

hgg Classification

Classification A

m

hre 110 ~ 220

200 ~ 450

420 ~ 800

2002 Farchild Semiconductor Corporation

Rew. A2, August 2002

055/6¥S/8¥S/LYS/9vS09

Scientech Technologies Pvt. Ltd.
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Typical Characteristics
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©2002 Farchild Semiconductor Corparation

Rev. A2, August 20402
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. ]
FAIRCHILD

SEMICONDUCTOR

2N3906 MMBT3906

PZT3906

c
E E
= TO-92
E SOT-23 E SOT-223
Mark: 24
PNP General Purpose Amplifier
=neral purpose amplifier and switching
currents of 10 pA to 100 mA.
Absolute Maximum Ratings™ 1, -25cunisss stherwiss noted
Parameter Value Units
40
40
5.0
200 ma
Junction Temperature Range -55 to +150 C

NOTES:

»
Thesa ratings are limiting valuss above wh ich tha sencaability of any ssmiccnductor devies may be impairsd

1) These ratings ars based on a maximum ju nation temperature of 150 degress C.
2) These ars stsady stats limits. The factary should bs consulted on applications invohingpubed o low duty cycls apsrations.
3} All valtages (V) and currents (A) ars negative polarity for PNPtransistors .

Thermal Characteristics 7, =25 unlsss ctherwiss notsd

Symbol Characteristic Max Units
2N3906 *MMBT3906 “*PZT3906
Fo To 625 350 1,000
= 2.8 5.0
Feaic Thermal Resista
=1 Thermal Resistance, Junction to Ambient 257 125

JlDe'.'ice mountedon FR-4 PCE 1.6° X 1.6" X0.06."

** Devies meunted on FR-4 PCB 36 mm X 18 mmX 1.5mm: mounting pad for the collsctor lead min. 6 em’

& 2001 Falrchild Semiconducior Corporation

2MIDOEMMBTIOEPZTINE, Rev A

906€1Zd / 906ELAININ / 906ENT

Scientech Technologies Pvt. Ltd.
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Electrical Characteristics

PNP General Purpose Amplifier

Ty, = 25°C unless otherwiss noted

jcontinued)

Symbol Parameter Test Conditions | Min | Max | Units

OFF CHARACTERISTICS

»—ct-:-r-EmEt»:-r Ereakdown le=1.0mA, lg=10 40 3
Collector-Base Breakdown le=10uA, le=0 40 3
Emitter-Base Breakdo le=100A I =0 5.0
Base Cutoff Current Ve = ‘pE = 50 nA
Collector Sutoff Current Ve = 3.0 50 n&

ON CHARACTERISTICS
hee DC Current Gain *
300
VeEsan Collector-Emitter Saturation YWoltage 0.25
Vaesa Base-Emitter Saturation Vaoltage 0.65
SMALL SIGNAL CHARACTERISTICS
fr Current Gain - Bandwidth Product 250 IMHz
Cobo Cutput Capacitance Wep=50V, =0, 4.5 nF
f=100 kHz
Cibo Input Capacitance ] 10.0 pF
MNF Moise Figure 4.0 dB
SWITCHING CHARACTERISTICS
o Delay Time ns
tr Rise Time ns
t Storage Time i le = 10mA s
5 Fall Time lgy = lgz = 1.00mA ns
*Pulke Tast: Pulss Width < 300 ps, Duly Cycle < 2 0%
NOTE: All valtages (W) and currants (A} are negative polarity for PNP transistors.
Spice Model
m Xtb=1.5 Br=4 977 MNc=2 | 0 k=0

T Wje=T5 Tr=33.4Zn T=179.3p Itf=4 Vif=4

906€1Zd / 906ELAININ / 906ENZ

Scientech Technologies Pvt. Ltd.
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I
FAIRCHILD
| ]
SEMICONDUCTOR

2N3906 MMBT3906

PZT3906

c S T0-92
®E sor23 B SOT-223
Mark: 24
PNP General Purpose Amplifier
neral purpose amplifier and switching
= of 10 uA to 100 ma.
Ab50| utE! MaXI mum Rati ng S* T,= 25°C unless atherwise noted
Symbol Parameter Value Units
Veeo 0 40 A
Vean 20
VERD 5.0
Iz Colle tinuous 200 ma
Ty, Tag Cperating and Storage Junction Temperature Range -55 to +150 C
" Theseratings are limiting va lues a bove which the serdceability of any semiconductor devies may beimpaired.
NOTES:
1) These ratings are based ona maximumju netion temperature of 150 degress C.
2) These are steady stats limits. Tha factony should be consulted on applications imoling pulsed of low duty cycls operations.
2) Al voltages (V) and currents (A) are negative polarity for PNFtransistors.
Thermal Characteristics 1, =25°cunless ctherwiss nctd
Symbol Characteristic Max Units
2N3906 *MMBT3906 PZT3906
Po 625 350 1,000
5.0 2.8 8.0
Rac Thermal Resista Junction to Case 833
=TS Thermal Resistance, Junction to Ambient 200 357 125

¥ Device maunted on FR-4PCB 16" X 1.6" X0.06."

" ADEV'I’_‘B mounted on FR-4 PCE 36 mm X 18 mmX 1.5 mm; mounting pad forthe collector lead min. Gem'

£ 2001 Falrchild Semiconductor Corporation

2NFBOEMMBTIS0E/PZTIHE, Rev &

906€1Zd / 906ELIININ / 906ENZ
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Typical Characteristics
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2002 Farchild Semiconductor Corparation
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Warranty

1. We guarantee the product against all manufacturing defects for 24 months from
the date of sale by us or through our dealers. Consumables like dry cell etc. are
not covered under warranty.

2. Theguarantee will become void, if

a) The product is not operated as per the instruction given in the operating
manual.

b) The agreed payment terms and other conditions of sale are not followed.
c) Thecustomer resells the instrument to another party.
d) Any atempt is made to service and modify the instrument.

3. The non-working of the product is to be communicated to usimmediately giving
full details of the complaints and defects noticed specifically mentioning the
type, serial number of the product and date of purchase etc.

4.  Therepar work will be carried out, provided the product is digpatched securely
packed and insured. The transportation charges shall be borne by the customer.

For any Technical Problem Please Contact us at ser vice@scientech.bz

List of Accessories

1. 2mmPach Cords (Red) ......coooiiiiiiiiiie e 1 No.

2. 2mmPach Cord (BIUE) .......cueeiiiiiiiiieeiee et 2 Nos.

3. 2mmPatch Cord (BIaCk) ........ooiviiiiiiiiieieee e 3 Nos.

A, @ MANUEA ... s 1 No
Updated 30-03-2009
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