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Multivibrator cu DPSOLILFDWRU�RSHUD LRQDO�
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Multivibrator cu DPSOLILFDWRU�RSHUD LRQDO�

1. 6FRSXO�OXFU�ULL�

ÌQ SUH]HQWD OXFUDUH VH VWXGLD]� IXQF LRQDUHD XQRU PXOWLYLEUDWRDUH UHDOL]DWH FX DPSOLILFDWRDUH
RSHUD LRQDOH�

2.  &RQVLGHUD LL�WHRUHWLFH�

Cel mai simplu generator  de impulsurL GUHSWXQJKLXODUH UHDOL]DW FX XQ DPSOLILFDWRU RSHUD LRQDO
HVWH SUH]HQWDW vQ ILJXUD �� 5HDF LD SR]LWLY� DVLJXUDW� SULQ UH]LVWDQ HOH 51 úL 52 HVWH IRDUWH SXWHUQLF� úL IDFH
FD WHQVLXQHD GH LHúLUH V� LD QXPDL YDORULOH OLPLW� 9OM úL 9om � 3RWHQ LDOXO DSOLFDW OD LQWUDUHD QHLQYHUVRDUH�
considerînd amplificatorul ideal este:
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'HRDUHFH WHQVLXQHD GH LHúLUH LD QXPDL FHOH GRX� YDORUL, VOM úL 9om, la intrarea neiversoare se va
DSOLFD SRWHQ LDOXO �

( ) ( )2
21

21

21

1

RR

RVRV
VV

RR

R
Vv refOM

refOMrefP +
⋅+⋅

=−
+

+=

sau

( ) ( )3
21

21

21

1

RR

RVRV
VV

RR

R
Vv refom

refomrefp +
⋅+⋅

=−
+

+=

'DF� −
iV < VP� DPSOLILFDWRUXO DUH OD LHúLUH 9OM. Cresînd −

iV , atît timp cît −
iV < VP� OD LHúLUH HVWH

VOM� 'DF� −
iV GHS�úHúWH YDORDUHD OXL 9P� DPSOLILFDWRUXO EDVFXOHD]� úL LHúLUHD GHYLQH 9om� 'DF� VH VFDGH
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−
iV � OD LHúLUH VH PHQ LQH YDORDUHD 9om atîta timp cît −

iV > Vp �VH REVHUY� GLQ UHOD LLOH ��� úL ��� F� 9P>Vp

deoarece VOM>Vom�� 'DF�
−

iV scade sub valoarea Vp� DPSOLILFDWRUXO EDVFXOHD]� úL LHúLUHD GHYLQH 9OM.

3HULRDGD GH RVFLOD LH D PXOWLYLEUDWRUXOXL GLQ ILJXUD �� HVWH GLFWDW� GH JUXSXO GH WHPSRUL]DUH 5�&�
&RQVLGHUvQG DPSOLILFDWRUXO LGHDO VH� SRDWH VFULH UHOD LD�
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C =+⋅⋅              unde      UC = −
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)RUPHOH GH XQG� VvQW GDWH vQ ILJXUD ��

3HQWUX W � �� LHúLUHD DPSOLILFDWRUXOXL HVWH VDWXUDW� OD YDORDUHD 9OM� 3UHVXSXQHP F� OD W  ��
tensiunea pe condensator, UC = −

iV � GHYLQH PDL QHJDWLY� GHFvW 9p. În acest moment amplificatorul

EDVFXOHD]� úL LHúLUHD VD GHYLQH 9OM. Pentru intervalul (0,T1�� vQ FDUH HVWH vQGHSOLQLW� FRQGL LD 8C =
−

iV <VP

FRQGHQVDWRUXO VH vQFDUF� SULQ 5 GH OD LHúLUHD 9OM  úL VH SRDWH VFULH UHOD LD�
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cu UC(0) = Vp.
/HJHD GH YDULD LH D WHQVLXQLL SULQ FRQGHQVDWRU HVWH �
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La momentul t = T1, UC = VP úL GHFL�
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De unde:
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ÌQGDW� FH −
iV GHS�úHúWH YDORDUHD 9P� DPSOLILFDWRUXO UHEDVFXOHD]� vQ VWDUHD 9om úL vQ LQWHUYDOXO 72,

FRQGHQVDWRUXO VH vQFDUF� GH OD LHúLUHD 9om SULQ 5� $FXP VH SRDWH VFULH UHOD LD �
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dt
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cu UC(0) = VP.

/HJHD GH YDULD LH D WHQVLXQLL SH FRQGHQVDWRU� FRQVLGHUvnd RULJLQH WLPSXOXL GXS� SHULDGD 71,este:
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La momentul t = T2, UC = VP  úL GHFL�

( ) )11(
2

om
CR

T

omPp VeVVV +−= ⋅
−

de unde:

)12(ln2
pOM

POM

VV

VV
CRT

−
−⋅⋅=

'DF� vQ UHOD LLOH FDUH GDX SH 71 úL 72 VH LQORFXLHúWH 9P úL 9p FX YDORULOH GHGXVH vQ UHOD LLOH ��� úL
���� úL VH  LQH FRQW F� 9OM= -Vom, atunci:
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iar perioada semnalului este :                      T = T1 + T2   (14)

6H REVHUY� F� SULQ YDULD LD OXL 9ref VH PRGLILF� DWvW SHULRDGD FvW úL VLPHWULD LPSXOVXULORU� vQ WLPS
FH SULQ YDULD LD HOHPHQWHORU 5 úL &� VH PRGLILF� GRDU SHULRDGD�

Pentru Vref = 0,
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)URQWXULOH LPSXOVXULORU JHQHUDWH VvQW GLFWDWH GH YLWH]D PD[LP� GH YDULD LH D WHQVLXQLL GH LHúLUH�
65� SURSULH DPSOLILFDWRUXOXL RSHUD LRQDO úL WLSXOXL GH FRUHF LH GH IUHFYHQ � IRORVLW� 3HQWUX DPSOLILFDWRDUHOH
RSHUD LRQDOH GH X] JHQHUDO GXUDWD IURQWXULORU HVWH GH RUGLQXO µs sau zeci de µV� ÌQ FRQVHFLQ �� DVHPHQHD
JHQHUDWRDUH GH LPSXOVXUL VH IRORVHVF QXPDL vQ IUHFYHQ H DXGLR�

7UHEXLH REVHUYDW F� WHQVLXQHD GLIHUHQ LDO� GH LQWUDUH �ILJXUD ���� LD YDORUL PDUL� FH SRW GHS�úL
WHQVLXQHD PD[LP� DGPLVLELO� SHQWUX DPSOLILFDWRDUHOH RSHUD LRQDOH� ÌQ DFHVWH FD]XUL WUHEXLH IRORVLW� R
VFKHP� GH SURWHF LH SHQWUX LQWUDUH�

'LQ UHOD LLOH SHQWUX 71 úL 72 VH FRQVWDW� F� IUHFYHQ D GH RVFLOD LH HVWH LQIOXHQ DW� GH QLYHOHOH OLPLW�
DOH WHQVLXQLL GH LHúLUH 9OM úL 9om úL GHFL úL GH VXUVHOH GH DOLPHQWDUH�

&LUFXLWXO SRDWH IL vPEXQ�W� LW OLPLWvQG VHPQDOXO JHQHUDW FX DMXWRUXO D GRX� GLRGH =HQQHU�
montate ca în figura 3.

5H]LVWHQ D 5Z GHWHUPLQ� FXUHQWXO SULQ GLRGH� 3HQWUX DFHVW FLUFXLW VWDELOLWDWHD IUHFYHQ HL GHSLQGH vQ SULPXO
UvQG GH VWDELOLWDWHD GLRGHORU =HQQHU úL D FHORUODOWH FRPSRQHQWH SDVLYH úL vQ IRDUWH PLF� P�VXU� GH WLSXO úL
SHUIRUPDQ HOH DPSOLILFDWRUXOXL� 6LPHWULD IRUPHL GH XQG� JHQHUDWH HVWH GDW� GH vPSHUHFKHUHD FHORU GRX�

GLRGH =HQQHU� 7HOD LLOH SHQWUX 71 úL 72 VH S�VWUHD]� GDF� VH vQORFXLHúWH 9OM cu VZ+VD (unde VD este
WHQVLXQHD SH R GLRG� =HQQHU SRODUL]DW� GLUHFW��

2 YDULDQW� vPEXQ�W� LW� HVWH SUH]HQWDW� vQ ILJXUD ��� vQ FDUH vQF�UFDUHD úL GHVF�UFDUHD
FRQGHQVDWRUXOXL HVWH DVLJXUDW� SULQ JHQHUDWRDUHOH GH FXUHQW FRQVWDQW UHDOL]DWH FX WUDQ]LVWRDUHOH 71 úL 72. În
acest caz tensiunea UC HVWH OLQLDU YDULDELO� úL SRDWH IL VFRDV� OD LHúLUHD DOWXL DPSOLILFDWRU RSHUD LRQDO� vQ

Figura 3.
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PRQWDM GH UHSHWRU� 3ULQ YDULD LD SRODUL]�ULL ED]HORU WUDQ]LVWRDUHORU 71 úL 72 VH SRW PRGLILFD FXUHQ LL GH
vQF�UFDUH úL GH GHVF�UFDUH úL DVWIHO VH SRDWH PRGLILFD VLPHWULD XQGHL JHQHUDWH�

3. Dispozitivul de laborator.

0RQWDMXO HVWH UHDOL]DW FX XQ DPSOLILFDWRU RSHUD LRQDO β$ ��� úL DUH VFKHPD GLQ ILJXUD �� $OLPHQWDUHD
PRQWDMXOXL VH IDFH GH OD R VXUV� GXEO� vQ LQWHUYDOXO ± 5 - ±�� 9� ÌQ OHJ�WXU� FX DFHVW PRQDM VH DUH vQ
YHGHUH F� SHQWUX DPSOLILFDWRUXO β$ ��� WHQVLXQHD GLIHUHQ LDO� GH SH LQWUDUH SRDWH IL GH PD[LPXP ± 30 V.
'HDVHPHQHD� YLWH]D PD[LP� GH YDULD LH D WHQVLXQLL GH LHúLUH HVWH GH ��� 9�µs.

4. 'HVI�úXUDUHD�OXFU�ULL�

4.1.       6H DOLPHQWHD]� PRQWDMXO OD R WHQVLXQH GH ± 10 V.
4.2. 6H UHDOL]HD]� PRQWDMXO GLQ ILJXUD �� 'UHSW VXUV� GH UHIHULQ � VH IRORVHúWH SRWHQ LRPHWUXO úL FHOH

GRX� UH]LVWHQ H vQVHULDWH� DOLPHQWDWH OD ± �� 9� 6H UHDOL]HD]� UHDF LD QHJDWLY� FX R UH]LVWHQ � GH �� .Ω.
6H RVFLORJUDILD]� IRUPHOH GH XQG� GH OD LHúLUH 90� GH OD LQWU�ULOH −

iV úL +
iV úL WHQVLXQHD GLIHUHQ LDO� GH

LQWUDUH� 6H IL[HD]� 9ref la valorile ± 2V, ± �9 úL ± �9 úL VH YHULILF� UHOD LLOH SHQWUX 71 úL 72  (prin
FDOFXODUHD YDORULORU FDOFXODWH FX UHOD LLOH ����� ���� FX FHOH P�VXUDWH FX RVFLORVFRSXO�� 6H PRGLILF�

tensiunea de alimentare între limitele ± �9 úL ± ��9 úL VH REVHUY� LQIOXHQ D DFHVWHLD DVXSUD SHULRDGHL
semnalului generat.
4.3. 6H UHDOL]HD]� PRQWDMXO GLQ ILJXUD �� 5HDF LD QHJDWLY� VH UHDOL]HD]� FX GRX� UH]LVWHQ H GH �� .Ω
PRQWDWH vQ SDUDOHO úL LQVHULDWH FX SRWHQ LRPHWUXO úL R UH]LVWHQ � GH �� .Ω �OHJ�WXUD OD FXUVRU úL OD FDS�WXO
XQHL UH]LVWHQ H�� 6H GDX FLQFL YDORUL SHQWUX UH]LVWHQ D U úL VH YHULILF� UHOD LD GH FDOFXO SHQWUX 7� 6H FUHúWH

tensiunea de alimentare la  ± ��9 úL VH REVHUY� LQIOXHQ � DFHVWHL YDULD LL DVXSUD SHULRDGHL VHPQDOXOXL
generat.

Figura 4.
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4.4. 6H UHDOL]HD]� PRQWDMXO GLQ ILJXUD �� 3RODUL]DUHD WUDQ]LVWRUXOXL %& ��� VH UHDOL]HD]� FX

SRWHQ LRPHWUXO úL FHOH GRX� UH]LVWHQ H� DOLPHQWDWH vQWH 9CC PDV�� 6H RVFLORJUDILD]� IRUPHOH GH XQG� GH OD

LHúLUHD 90� GH OD LQWU�ULOH −
iV úL +

iV úL WHQVLXQHD GLIHUHQ LDO� GH LQWUDUH� 6H PRGLILF� SRODUL]DUHD ED]HL

WUDQ]LVWRUXOXL %& ��� úL VH REVHUY� LQIOXHQ D DFHVWHL YDULD LL DVXSUD LQWHUYDOHORU 71 úL 72ale perioadei
semnalului generat.
4.5. 6H FDOFXOHD]� WLPSLL IURQWXULORU GH FUHúWHUH úL GHVFUHúWHUH DOH VHPQDOXOXL JHQHUDW�
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Figura 5.
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