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Annotation: Get the characteristics of the field effect transistor.
Transistors are one of the most important semiconductor active radio
components in electronic circuitry. To obtain tables of output descriptions, the
data in the table can be plotted and divided into two areas. This field is called
the resistive element of the output characteristics. The field-effect transistor acts
as a resistance R, the value of which can be controlled by the gate voltage Ugs.
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JIrcusakcKkuil noaumexnHuuecKuil WUHCIumym
XAPAKTEPUCTHUKHU IMOJEBOI'O TPAH3UCTOPA (FT) 1
JAUATPAMMA JIAHHBIX.

Annomayusa: noayuume Xapakxmepucmuku HoOAe8020 MPAH3UCMOPA.
Tpanzucmopol  A6HAOMCA  OOHUMU U3 BANCHEUUUX — NOTYNPOBOOHUKOBHIX
AKmueHvlx paouodemaneli 8 21eKMPOHHOU cXeMomexuuxe. [[isi noayuenus
MaobaUY 8bIXOOHBIX ONUCAHUL OAHHbLE 8 MAOIUYE MONCHO HAHECU HA 2PAduK U
pazoeaums Ha 08e obnacmu. Imo noje Ha3vl8Aemcs pe3UCMUGHbIM d1eMEeHmMOM
8bIXOOHOU  xapakmepucmuky. Ilonesoli mpaH3ucmop GvlnoHAem ponb
conpomugnenus R, 8enutuunol Komopo2o MOICHO YNpasisimeb HANPANCEHUEM Ha

3ameope Ucgs
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Knrouesvie cnosa: Ilonesoii mpan3ucmop, pe3ucmop, nOmMeHyuomemp,
8XOOHblEe  XAPAKMEPUCUKY, BbIXOOHblE XAPAKMEPUCMUKY, MYTbMUMemp,
ocyunnoepaq.

Transistors are one of the most important semiconductor active radio
components in electronic circuitry. We distinguish bipolar transistors, in which
both electrons and holes participate in current transmission, and field-effect
transistors, in which current is transmitted through doped current carriers
(electrons and holes). In field-effect (field) transistors, the conductivity of
current-carrying channels changes with the application of an electric field,
without applying a supply. The element that generates this field is called a lock.
The current-carrying electrodes are called starting current and drop current in
field-effect transistors. The low-current field-effect transistors used here are
symmetrical, so the start-up and drop-out currents are reciprocal [1,2].

Input Descriptions Ip = f(Ugs). In the experiment, the characteristics of the
field-effect transistor, i.e., the drop current Ip as a function of the voltage Ug
between the start and drop currents at a constant gate voltage Ups, are written

and illustrated in a diagram [3,4].

Equipment

1 DIN A 4-pin socket plug 576 74
1 set of 10 connecting plugs 501 48
1 STE 100 Q resistor 577 32
1 STE 1 k€ resistor 577 44
1 STE 47 kQ resistor 577 64
1 STE 220 Q potentiometer 57790
1 ta STE 1 kQ potensiometri 57792
1 STE BF 244 field transistor 57877
1 IN 4007 STE Si-diode 578 51
1 DC power supply, 0...+ 15V 21 45
1 x 6V/12V transformer 521210
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1 x 6V/12V transformer 531 120
1 dual-channel oscilloscope 575211
2 BNC / 4 mm shielded cable 575 24
1 connecting wire, blue, 50 cm 500 422
3 pairs of cables, red and blue, 50 cm 501 45

Table 1 lists the required hardware and equipment.
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Figure 1 a) Chain of experimental objects. b) electrical circuit.
To conduct the experiment, prepare and assemble the necessary apparatus
and equipment shown in Table 1.
— Prepare the experiment as shown in Figure 1. Voltage divider
— Zatvor - starting current: 1 kQ resistor and 220 Q potentiometer (and in
series
zatvor - 47 kQ resistor connected to the starting current link), zatvor-

starting current: 100 Q resistor and 1 kQ potentiometer [5]
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— Pay attention to the range of measurements and the polarity of
multimeters.

— First, connect a multimeter to measure the Ugs gate-start current

voltage.

— Set the supply voltage to 15V

— Adjust the 220 Q potentiometer so that Ugs gate - current start =0V

— Now connect a multimeter to measure the Ups drop current - start
current

— Use Ups drop current - start current voltage by adjusting the 1 kQ
potentiometer [6]

Increase gradually starting from 0 V

— Enter Ups voltage and I current values in Table 1

— Experiment with Ugs zatvor - starting current with other voltages, i.e

Uss = - 0,5 V va Ugs = - 1,0 V — For dynamic scaling of output
specifications, as shown in the diagram below,

conduct an experiment

-Set the supply voltage to 5V.

Note: Because the oscilloscope current is connected to the common
ground, the Ups voltage is reversed. Adjust the 1kQ potentiometer and change
the Ugs gate-start current. Ugs gate - the effect of starting current voltage on the

output characteristics can be observed directly [7,8].

"IkoHoMuKa u coumyM' Ne2(117) 2024 www.iupr.ru



-aV G W AC

TH4007 %
100 £2

47 kix

T kL2 [

Figure 2. a) Dynamic measurement of output characteristics and b) its scheme.

Measurements are performed to dynamically measure the output
characteristics (Figure 2) and the experiment is performed and the necessary

actions are performed as shown in the following diagram [9,10].

Ues =0V Ues =— 0,5V Ues=—1V
Ups Ip Ups | In | Ups | Ip
v mA v mA % mA
0 0 0 () 0 0
0.05 0.25 0.05 0.12 0.05 0.02
0.10 0.45 0.10 0.25 0.10 0.04
025 1.00 025 0.50 025 0.06
0.50 1.80 0.50 0.80 0.50 0.08
0.75 2.35 0.75 1.00 0.75 0.09
1.0 265 1.0 1.10 1.0 0.10
20 3.00 20 1.20 20 0.12
2.0 3.30 2.0 1.30 2.0 0.14
10.0 3.45 10.0 1.40 10.0 0.15
13.0 3.90 130 1.45 13.0 016

Table 2: Output Descriptions I = f(Ups), Ugs: konst
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Due to field effect transistors, the measured values may differ
significantly from the example.Evaluating the results, plotting the data in the

table on a diagram [11].
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Figure 3. Output Descriptions.
To obtain tables of output descriptions, the data in the table can be plotted

on a diagram and divided into two areas:

Ip start current increases linearly in the first part of the table (Ups at lower
voltages) Ups drop current - gate voltage. This field is called the resistive
element of the output characteristics. The field transistor acts as an ohmic
resistance, the value of which can be controlled by the gate voltage Ugs

- for higher voltages Ugs (> 1...2 V)the starting current Ups is almost
unchanged, and the drop current Ugs does not depend on the starting current
voltage. This area is known as the abrupt disconnection area. The drop current Ip
is controlled by the gate voltage Ugs. In this field, a field-effect transistor can be
used as a direct current source [12,13].
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