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Abstract: În lucrare sunt analizate metodele de protec ie a elementelor de putere din componen a 
stabilizatoarelor de tensiune liniare constituite în baza tranzistoarelor de putere. Sunt prezentate diverse 
metode de protec ie care asigur  utilizatorului caracteristici de sarcin  definite.  
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8QD�GLQ�SUREOHPHOH�FKHLH�D�VWDELOL]DWRDUHORU�GH�WHQVLXQH�OLQLDUH�R�SUH]LQWă�ILDELOLWDWHD�OD�YDORUL�PDMRUH�DOH�
FXUHQWXOXL�VDUFLQLL��&RQFRPLWHQW�OD�XWLOL]DUHD�SURWHF܊LHL�HOHFWURQLFH�VH�SXQH�SUREOHPD�FD�GXSă�HOLPLQDUHD�FDX]HL�
VXSUDVDUFLQLL�VWDELOL]DWRUXO�Vă�UHYLQă�DXWRPDW�vQ�UHJLP�GH�IXQF܊LRQDUH�QRPLQDO��'RULQ܊D�GH�D�vQGHSOLQL�DFHVWH�
FHULQ܊H� GH� PXOWH� RUL� GXFH� OD� FRPSOLFD܊LL� FRQVLGHUDELOH� D� VFKHPHL� FLUFXLWXOXL� GH� VWDELOL]DUH� �L܈ R� UHGXFHUH�
FRQVLGHUDELOă� D� UDQGDPHQWXOXL�� ÌQ� OXFUDUH� VXQW� DQDOL]DWH� SUREOHPHOH� FH� SHUPLW� RSWLPL]DUHD� SDUDPHWULORU�
VWDELOL]DWRDUHORU�GH�WHQVLXQH�vQ�ED]D�WUDQ]LVWRDUHORU�ELSRODUH���
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&LUFXLWXO�GH�SURWHFĠLH�DUH�UROXO�GH�D�VXSUDYHJKHD�PăULPLOH�GH�LHúLUH�úL�GH�D�DFĠLRQD�vQ�PRPHQWXO�vQ�FDUH�XQD�
GLQWUH�HOH�GHSăúHúWH�YDORDUHD�PD[LPă�DGPLVLELOă��

'XSă�FXP�UH]XOWă�GLQ�FLUFXLWHOH�FX�HOHPHQW�GH�UHJODM�VHULH�H[LVWă�SHULFROXO�Fă�SULQ�WUDQ]LVWRU�Vă�FLUFXOH�XQ�
FXUHQW�SUHD�PDUH��ILH�vQ�FD]XO�vQ�FDUH�UH]LVWHQĠD�GH�VDUFLQă�HVWH�SUHD�PLFă��ILH�vQ�FD]XO�vQ�FDUH�GLQ�JUHúHDOă�OD�
LHúLUHD�VWDELOL]DWRUXOXL�DSDUH�XQ�VFXUWFLUFXLW��'DFă�WUDQ]LVWRUXO�GH�UHJODM�HVWH�OHJDW�vQ�SDUDOHO��OD�PHUV�vQ�JRO�SRW�
DSăUHD�WHQVLXQL�SUHD�PDUL��vQ�WLPS�FH�vQ�FD]�GH�VFXUWFLUFXLW�HOHPHQWXO�GH�UHJODM�HVWH�SURWHMDW��

9RP�DQDOL]D�FkWHYD�FLUFXLWH�WLSLFH�GH�SURWHFĠLH�FRQWUD�VXSUDVDUFLQLL�SHQWUX�HOHPHQWXO�GH�UHJODM�FXSODW�VHULH��
&LUFXLWXO�GH�SURWHFĠLH�YD�DYHD�GHFL�UROXO�GH�D�PăVXUD�FXUHQWXO�FDUH�FLUFXOă�SULQ�WUDQ]LVWRUXO�GH�UHJODM�úL�GH�D�

EORFD�WUDQ]LVWRUXO�vQ�PRPHQWXO�vQ�FDUH�FXUHQWXO�GHSăúHúWH�R�YDORDUH�PD[LPă��8WLOL]DUHD�VLJXUDQĠHORU��FKLDU�úL�D�
FHORU�UDSLGH��QX�DVLJXUă�SURWHFĠLD�WUDQ]LVWRUXOXL�GH�SXWHUH��GDWRULWă�LQHUĠLHL�WHUPLFH��6H�LPSXQH�GHFL�XWLOL]DUHD�
XQRU�FLUFXLWH�HOHFWURQLFH�OLSVLWH�GH�LQHUĠLH��FDUH�PăVRDUă�FXUHQWXO�SULQ�WUDQ]LVWRU��DFĠLRQkQG�DVXSUD�FXUHQWXOXL�
GH�ED]ă��

8Q� FLUFXLW� HOHFWURQLF� GH� SURWHFĠLH� WUHEXLH� Vă� DFĠLRQH]H� GRDU� OD� GHSăúLUHD� FXUHQWXOXL� úL� Vă� QX� SHUWXUEH�
IXQFĠLRQDUHD�VWDELOL]DWRUXOXL�VDX�Vă�L�vQUăXWăĠHDVFă�SHUIRUPDQĠHOH��

0ăVXUDUHD�FXUHQWXOXL�VH�SRDWH�IDFH�ILH�vQ�HPLWRUXO��ILH�vQ�FROHFWRUXO�WUDQ]LVWRUXOXL�GH�UHJODM�SULQ�LQWURGXFHUHD�
XQHL�UH]LVWHQĠH�FRQIRUP�FHORU� LQGLFDWH� OD� WUDGXFWRUXO�VWDELOL]DWRUXOXL�GH�FXUHQW�� ÌQ�ILJ���VXQW�SUH]HQWDWH�FHOH�
GRXă�SRVLELOLWăĠL�GH�UH]ROYDUH�WHKQLFă��7HQVLXQHD�REĠLQXWă�HVWH�SURSRUĠLRQDOă�FX�LQWHQVLWDWHD�FXUHQWXOXL��
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(YLGHQW�Fă�VH�SRDWH�UHQXQĠD�OD�GLYL]RUXO�SRWHQĠLRPHWULF��GDFă�QX�VH�GRUHúWH�R�OLPLWDUH�D�FXUHQWXOXL��UHJODELOă���

7HQVLXQHD�� PU �WUHEXLH�FRPSDUDWă�FX�R�WHQVLXQH�GH�UHIHULQĠă�vQWU�XQ�FLUFXLW�HOHFWURQLF��FDUH�Vă�DFĠLRQH]H�DVXSUD�
ED]HL�WUDQ]LVWRUXOXL�975��ÌQ�JHQHUDO�FRPSDUDUHD�FHORU�GRXă�WHQVLXQL�VH�IDFH�XWLOL]kQG�FDUDFWHULVWLFD�QHOLQLDUă�D�
XQXL�GLVSR]LWLY�HOHFWURQLF�FRPDQGDW�GH�WHQVLXQHD�83��

'LVSR]LWLYXO�HOHFWURQLF�QX�FRQGXFH�DWkWD�WLPS�FkW�WHQVLXQHD�83�HVWH�PLFă��úL�GHFL�FXUHQWXO�GH�VDUFLQă�HVWH�
PLF��vQFHSkQG�Vă�FRQGXFă��vQ��PRPHQWXO��vQ��FDUH�FXUHQWXO�GHSăúHúWH�OLPLWD�LPSXVă��3HQWUX�FLUFXLWXO�SUH]HQWDW��
vQ��ILJ���H[LVWă�PDL�PXOWH�YDULDQWH�GH�UH]ROYăUL�WHKQLFH�SUH]HQWDWH�VFKHPDWLF�vQ��ILJ����

ÌQ�YDULDQWHOH�a�úL�b�FD�HOHPHQW�QHOLQLDU�DX�IRVW�XWLOL]DWH�ILH�GLRGHOH�9'�«9'���ILH�R�GLRGă�=HQHU�9'���
'LRGHOH�vQFHS�Vă�FRQGXFă�PLFúRUkQG�FXUHQWXO�ED]HL�vQ�PRPHQWXO�vQ�FDUH�
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�,OXVWUDUHD�UH]ROYăULORU�WHKQLFH�SHQWUX�VWDELOL]DWRUXO�GLQ�ILJ���
�
ÌQ� YDULDQWD� c� WUDQ]LVWRUXO� 973� vQFHSH� Vă� FRQGXFă� FkQG� VUU BEP ��� �� 8Q� FLUFXLWXO� FRPSOHW� GH�

SURWHFĠLH��XWLOL]kQG�XQ�WUDQ]LVWRU��HVWH�SUH]HQWDW�vQ�ILJ����
5H]LVWHQĠD�5��DUH�UROXO�GH�D�PLFúRUD�FXUHQWXO�GH�ED]ă�DO�WUDQ]LVWRUXOXL�GH�SURWHFĠLH���&X��DMXWRUXO�UH]LVWHQĠHL�

5��VH�SRDWH�FUHD�R�SRODUL]DUH�VXSOLPHQWDUă�D�ED]HL��WHQVLXQHD�8��ILLQG�HJDOă�FX�
�
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ÌQ�FD]XO�XQXL�VFXUWFLUFXLW�WHQVLXQHD�8��VH�PLFúRUHD]ă�OD�YDORDUHD��
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��&LUFXLW�FRPSOHW�GH�SURWHF܊LH�SHQWUX�VWDLOL]DWRU�
�������
7UDQ]LVWRUXO�973�vQFHSH�Vă�FRQGXFă��GDFă�FăGHUHD�GH�WHQVLXQH�SH�UH]LVWHQĠD�53�DWLQJH�YDORDUHD��
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ÌQ�FD]�GH�VFXUWFLUFXLW�GLVSDUH�WHQVLXQHD�86��1HJOLMkQG�WHUPHQXO�DO�GRLOHD�GLQ�UHODĠLD������FDUH�GHYLQH�IRDUWH�
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ÌQ�FD]�GH�VFXUWFLUFXLW�WUDQ]LVWRUXO�GH�UHJODM�WUHEXLH�Vă�GLVLSH�R�SXWHUH�HJDOă�FX�SURGXVXO�GLQWUH�FXUHQWXO�GH�

VFXUWFLUFXLW�úL�vQWUHDJD�WHQVLXQH�D�VXUVHL�QHVWDELOL]DWH��3HQWUX�R�SURWHFĠLH�VLJXUă�HVWH�QHFHVDU�FD�SXWHUHD�GLVLSDWă�
PD[LP�DGPLVLELOă�Vă�QX�ILH�GHSăúLWă��

ÌQ�ILJ���HVWH�SUH]HQWDWă�VFKHPD�XQXL�VWDELOL]DWRU�GH�WHQVLXQH�FX�R�GLRGă�GH�SURWHFĠLH��ÌQ�PRPHQWXO�vQ�FDUH�
FXUHQWXO�GHSăúHúWH�YDORDUHD�PD[LPă��GLRGD�9'3�vQFHSH�Vă�FRQGXFă��LDU�FXUHQWXO�GH�FROHFWRU�DO�WUDQ]LVWRUXOXL�
97*�PLFúRUkQGX�VH��VFDGH�FXUHQWXO�GH�ED]ă�DO�WUDQ]LVWRUXOXL�GH�UHJODM�úL�GHFL�FXUHQWXO�GH�VDUFLQă��

�
�
�
�

�
�
�
�
�

�

�6WDELOL]DWRU�GH�WHQVLXQH�FX�R�GLRGă�GH�SURWHFĠLH�
�

'DFă�QH�UHIHULP�OD�VWDELOL]DWRDUHOH�GH�WHQVLXQH�FLUFXLWH�LQWHJUDWH�HOH�SRVHGă�FLUFXLWH�GH�SURWHFĠLH�vQFRUSRUDWH�
�ILJ�����3ULQFLSLXO�GH�IXQFĠLRQDUH�DO�VLVWHPXOXL�GH�SURWHFĠLH�HVWH�ED]DW�SH�EORFDUHD�WUDQ]LVWRUXOXL�GH�UHJODM��ÌQ�
UHJLP�QRPLQDO��FkQG�WHQVLXQHD�SH�UH]LVWRUXO�5���WUDGXFWRU�GH�FXUHQW��HVWH�PDL�UHGXVă�GHFkW�SH�UH]LVWRUXO�5���
ED]D�WUDQ]LVWRUXOXL�97��SRVHGă�SRWHQĠLDO�QHJDWLY�IDĠă�GH�HPLWRU�úL�97��HVWH�EORFDW��'DFă�DSDUH�VFXUWFLUFXLW�OD�
LHúLUHD� VWDELOL]DWRUXOXL�� WHQVLXQHD� SH� 5�� FUHúWH� EUXVF�� &XP� QXPDL� WHQVLXQHD� SH� 5�� vQWUHFH� YDORDUHD� 85���
SRWHQĠLDOXO�ED]HL�97��GHYLQH�SR]LWLY� IDĠă�GH�HPLWRU��7UDQ]LVWRUXO�97��VH�GHVFKLGH� úL�EUXVF�FUHVF� �YDORULOH��
FXUHQĠLORU��ED]HL��úL��FROHFWRUXOXL�97���&RQFRPLWHQW�VH�PLFúRUHD]ă�FXUHQĠLL�ED]HORU�97���97����

7UDQ]LDWRDUHOH�97��úL�97��VH�EORFKHD]ă�úL�FXUHQWXO�VDUFLQLL�HVWH�OLPLWDW��
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�&LUFXLWXO�VWDELOL]DWRUXOXL�GH�WHQVLXQH�FLUFXLW�LQWHJUDW�
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$QDOL]D�FLUFXLWXOXL�LQGLFă�Fă�YDORDUHD�FXUHQWXOXL�VDUFLQLL��SHQWUX�FDUH�VFKHPD�GH�SURWHFĠLH�LQWUă�vQ�IXQFĠLXQH��

HVWH�GLULMDW�GH�QRPLQDOD�UH]LVWRUXOXL�5���&X�FkW�HVWH�PDL�UHGXVă�YDORDUHD�5���FX�DWkW�PDL�PDMRUă�HVWH�YDORDUHD�
FXUHQWXOXL�VDUFLQLL�SHQWUX�FDUH�LQWUă�vQ�IXQFĠLXQH�VLVWHPXO�GH�SURWHFĠLH�DO�VFKHPHL��
�

6WDELOL]DWRDUHOH�GH�WHQVLXQH�OLQLDUH�SUH]LQWă�R�FODVă�GH�DSDUDWH�XWLOL]DWH�SH�ODUJ�vQ�HOHFWURQLFă�ILLQG�IDSW�Fă�
SRVHGă�SDUDPHWUL�IRUWH�OD�FRPSDUWLPHQWXO�FRHILFLHQW�GH�VWDELOL]DUH��&RQFRPLWHQW�OD�LPSOHPHQWDUHD�SUDFWLFă�D�
UH]ROYăULORU� WHKQLFH� SHQWUX� HOH� HVWH� QHFHVDU� GH� D� DFRUGD� R� DWHQĠLH� GHRVHELWă� FLUFXLWHORU� GH� SURWHFĠLH� OD�
VXSUDVDUFLQă��
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