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OVERENIE VLASTNOSTI BIPOLARNEHO TRANZISTORA — VYSTUPNA A SPATNA
PREVODOVA CHARAKTERISTIKA

CIEL HODINY @ Overit’ vlastnosti bipolarneho tranzistora - vystupné a spatne prevodové
charakteristiky.

MERANY OBJEKT :  Bipolarny tranzistor NPN (PN2222)

DANA ULOHA:

1. Nakreslite schému zapojenia pre meranie vystupnych a spéatne prevodovych
charakteristik bipolarneho tranzistora v programe MULTISIM.

2. Na bipolarnom tranzistore v zapojeni SE odmerajte pat’ vystupnych a pat’ spatne
prevodovych charakteristiky pre pat roznych hodnot pradu Is (10 pA, 20 pA, 30 pA,
40 pA, 50 pA).

3. Graficko-matematickou metddou urcte h — parametre (hi2 a h22).
4. Spracuijte protokol podla vzoru..
SCHEMA ZAPOJENIA MERACIEHO OBVODU:
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POSTUP PRI MERANI :

1. Nakreslite schému zapojenia v programe MULTISIM podla predlohy (schéma

zapojenia meracieho

obvodu).

Overenie vlastnosti bipolarneho tranzistora - vystupné charakteristiky.

2. Vystupné charakteristiky overte pomocou analyzy "DC Sweep Analysis".
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3. Nastavte parametre analyzy "DC Sweep Analysis" podla obrazkov.

Autor: Ing. Milan Schvarzbacher

F 71/2013, Vydanie 4.

L 4 DC Sweep Analysis “

Analysis Parameters | Qutput | Analysis Options | Summary |
—Source 1

Source Iwz LI Change Filter |

Start value I 1] v

Stop value I 20 v

Increment I 0.005 v

¥ Use source 2

~Source 2

Source vl LI Change Filter |

Start value I 2 v

Stop value I 10 "

Increment I 2 Wy

Simulate OK Cancel | Help I
L 4 DC Sweep Analysis

Analysis Parameters  Output IAnaIysis Options | Summary |

Variables in drcuit

IAJI variables A I

Selected variables for analysis

IAJI variables hd I

I(r1[])
I{vi)
I(v2)
v{1) ..
Add device/model parameter “
Parameter Type Device Type IBJT ;I oK I
Device Parameter j Name Iqtl - Cancel |

poremcter | |

Description Furrant at collector node

More Options

| [~ Show all device parameters at end

Add device/model parameter... of simulation in the audit trail

Delete selected variable | Select variables to save |

Simulate | oK Cancel Help |

Predmet: Technické merania (TL), 3. rocnik

Strana3z7



L 4 DC Sweep Analysis

Analysis Parameters  Output l.-'-\nalysis Options ] Summary ]

Variables in drcuit Selected variables for analysis
|Deviceﬂ~‘|0del Parameters j |.-'-\II variables j
I(r 1) I(t1ficl)
=
< <
Filter Unselected Variables. .. | Add Expression. .. | Filter selected variables. ..

More Options

: [~ Show all device parameters at end
Add device/model parameter... | of simulation in the audit trail

Delete selected variable | Select variables to save |

Simulate | OK Cancel Help |

4. Stlacte tlacitko "Simulate"
5. V grafe upravte ("Graf properties"):
a. nhazov grafu,
b. ndzvy 6s Xa,
c. rozsah 0s,
d. mriezku,
e. hrubku jednotlivych charakteristik.

6. Pomocou kurzorov ("Show/Hide cursors") urcte pre Is=30 mA v rozkmite Uce = 10 -
15 V parameter haa.

7. Exportujte Udaje z grafu do programu Excel "Tools - Export to Excel" a upravte
tabulku pre hodnoty Uce = 0 - 20 V s krokom 1 V. Upravte aj zahlavie tabul'ky podla
vZoru.

Is =10 mA Is = 20 mA Is = 30 mA Is = 40 mA Is = 50 mA

PL | Uc Ic Uce Ic Uce Ic Uce Ic Uce Ic
[Vl | [mA] | [Vl | [mA] | [VI | [mA] | [V] | [mA] | [V] | [mA]
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Overenie vlastnosti bipolarneho tranzistora - vystupné charakteristiky.
8. Postupujeme ako v bodoch 2 - 5 s rozdielom nastavenia parametru:

L 4 DC Sweep Analysis “
Analysis Parameters | Qutput | Analysis Options | Summary |
—Source 1
Source Iwz LI Change Filter |
Start value I 0 v
Stop value I 20 v
Increment I 0.005 v
¥ Use source 2
~Source 2
Source wvl LI Change Filter |
Start value I 2 v
Stop value I 10 v
Increment I 2 Wy
Simulate oK Cancel | Help I
L4

DC Sweep Analysis

Analysis Parameters  Output |Analysis Options I Summary I

Variables in circuit Selected variables for analysis

IAII variables ;I IAII variables ;I
@qti[vbe]
I(t1[ic])
I(v1)
I(v2)
Add device/model parameter H

Parameter Type Device Type IBJT ;I lo! I

K
Device Parameter LI EE Iqtl - Cancel |
roamctr [ |

Description ﬁ-E voltage

More Options

— [~ Show all device parameters at end
Add device/model parameter... | of simulation in the audit trai
Delate selected variable | Select variables to save |

Simulate | O Cancel Help | - -
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k4

Variables in drcuit
|Deviceﬂ~‘|odel Parameters ﬂ
I{t1fic])

Filter Unselected Variables... ‘

DC Sweep Analysis

Analysis Parameters  Output l.-'-\nalysis Options ] Summary ]

Add Expression. .. |

Selected variables for analysis
|.-'-\II variables j
@qti[vbe]

Filter selected variables...

More Options

Add device/model parameter. .. |

Delete selected variable |

[~ Show all device parameters at end
of simulation in the audit trail

Select variables to save |

Simulate |

Cancel Help |

9. Pomocou kurzorov ("Show/Hide cursors") urcte pre Is=30 mA v rozkmite Uce = 10

- 15V parameter hia.

10.Exportujte Udaje z grafu do programu Excel "Tools - Export to Excel" a upravte
tabul'ku pre hodnoty Uce = 0 - 20 V s krokom 1 V. Upravte aj zahlavie tabulky podla

vZoru.

Is =10 mA Is = 20 mA

Is =30 mA

Is = 40 mA Is = 50 mA

P.C. Uce Use Uce Uee Uce
[V] [V] [V] [V] [V]

Use Uce Use Uce Use
[V] [V] [V] [V] [v]

11.Spracujte protokol podl'a vzoru.

a. Do protokolu viozte schému zapojenia z MULTISIM-u, "PrtScr" grafov, tabul'ky
z Excelu, vypocitané parametre hiz a hoo.

b. Overenie vyhodnot'te.
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VZOR PROTOKOLU

(vymazat’v origindinej verzii)
Meno a priezvisko: Trieda:

OVERENIE VLASTNOSTI BIPOLARNEHO TRANZISTORA — VYSTUPNA A SPATNA
PREVODOVA CHARAKTERISTIKA

MERANY OBJEKT :  Bipolarny tranzistor NPN (PN2222)

DANA ULOHA:

1. Nakreslite schému zapojenia pre meranie vystupnych a spatne prevodovych
charakteristik bipolarneho tranzistora v programe MULTISIM.

2. Na bipolarnom tranzistore v zapojeni SE odmerajte pat’ vystupnych a pat’ spatne
prevodovych charakteristiky pre pat roznych hodnot pradu Is (10 pA, 20 pA, 30 pA,
40 pA, 50 pA).

3. Graficko-matematickou metddou uréte h — parametre (hiz a h22).
4. Overenie vyhodnotte.
SCHEMA ZAPOJENIA MERACIEHO OBVODU: sem viozte nakreslent schému v MULTISIM-e

TABULKY : sem vioZte upravené tabulky z Excel-u

Tabul'ka nameranych hodnét pre urcenie
vystupnych charakteristik bipolarneho tranzistora

Tabulka nameranych hodnét pre urcenie
spatne prevodovych charakteristik bipolarneho tranzistora

VZOROVY VYPOCET : sem viozte vypocet podla zadania

AU
hlz:F(B:i [-;V.V] = hp =
Al
h22 = c [S,A,V] => h22=
CE

GRAFY: sem vioZte PrtScr grafov z MULTISIM-u

VYHODNOTENIE: sem napiste vyhodnotenie (porovnanie Vasho overenia s teoretickymi vedomostami)
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