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ХАРАКТЕРИСТИКИ ПОЛЕВОГО ТРАНЗИСТОРА (FT) И

ДИАГРАММА ДАННЫХ.

Аннотация:  получите  характеристики  полевого  транзистора.

Транзисторы  являются  одними  из  важнейших  полупроводниковых

активных  радиодеталей  в  электронной  схемотехнике.  Для  получения

таблиц выходных описаний данные в таблице можно нанести на график и

разделить на две области. Это поле называется резистивным элементом

выходной  характеристики.  Полевой  транзистор  выполняет  роль

сопротивления R, величиной которого можно управлять напряжением на

затворе UGS

________________________________________________________________

"Экономика и социум" №2(117) 2024                                      www.iupr.ru



Ключевые  слова:  Полевой  транзистор,  резистор,  потенциометр,

входные  характеристики,  выходные  характеристики,  мультиметр,

осциллограф.

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 ID = f(UGS). In the experiment, the characteristics of the

field-effect transistor, i.e., the drop current  ID as a function of the voltage  UG

between the start and drop currents at a constant gate voltage  UDS, 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 Ω resistor 577 32

1 STE 1 kΩ resistor 577 44

1 STE 47 kΩ resistor 577 64

1 STE 220 Ω potentiometer 577 90

1 ta STE 1 kΩ potensiometri 577 92

1 STE BF 244 field transistor 578 77

1 1N 4007 STE Si-diode 578 51

1 DC power supply, 0...+ 15 V 21 45

1 x 6V/12V transformer 521 210
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1 x 6V/12V transformer 531 120

1 dual-channel oscilloscope 575 211

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.

            

               
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 kΩ resistor and 220 Ω potentiometer (and in

series

zatvor - 47 kΩ resistor connected to the starting current link), zatvor-

starting current: 100 Ω resistor and 1 kΩ 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 15 V

― Adjust the 220 Ω potentiometer so that UGS gate - current start = 0 V

― Now connect  a  multimeter  to  measure the  UDS drop current  -  start

current

―  UBE UDS drop current  -  start  current  voltage by adjusting the 1 kΩ

potentiometer [6]

Increase gradually starting from 0 V

― Enter UDS voltage and ID current values in Table 1

― Experiment with UGS zatvor - starting current with other voltages, i.e

UGS =  -  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 UDS voltage is reversed. Adjust the 1kΩ 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].
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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].

       
Table 2: Output Descriptions ID = f(UDS), 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].

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:

ID start current increases linearly in the first part of the table (UDS at lower

voltages)  UDS 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  UDS 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 ID

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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