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Circuite Basculante Bistabile

&LUFXLWHOH� EDVFXODQWH� VXQW� FLUFXLWH� HOHFWURQLFH� FDUH�� vQ� IXQF LRQDUH�� DX� GRX � VDX� PDL� PXOWH
SXQFWH�GH�IXQF LRQDUH�úL�WUHFHUHD�GH�OD�XQ�SXQFW�OD�DOWXO�VH� IDFH�SULQWU�XQ�SURFHV�IRDUWH�UDSLG�
FXPXODWLY��GH�UHJXO �GDWRUDW�XQHL�UHDF LL�SR]LWLYH���FDUH�SRDUW �QXPHOH�GH�basculare, de unde
úL� QXPHOH� DFHVWRU� FLUFXLWH�� 6W ULOH� GH� IXQ LRQDUH� SH� FDUH� OH� DUH� FLUFXLWXO� SRW� IL� stabile sau
cvasistabile.
6H� VSXQH� F � R� VWDUH� GH� IXQF LRQDUH� D� XQXL� FLUFXLW� HVWH� VWDELO � GDF � FLUFXLWXO� U PkQH� vQ� DFHO
SXQFW�GH� IXQF LRQDUH�XQ� WLPS�QHOLPLWDW� LDU� LHúLUHD�GLQ� DFHDVW � VWDUH� VH� IDFH�prin basculare,
numai pe baza unei comenzi GLQ�H[WHULRUXO�FLUFXLWXOXL��2�VWDUH�VWDELO �HVWH�WRWGHDXQD�DVRFLDW
FX�LQWUDUHD�FLUFXLWXOXL�SH�FDUH�VH�G �FRPDQGD�GH�EDVFXODUH�GLQ�DFHD�VWDUH�
2�VWDUH�GH�IXQF LRQDUH�D�XQXL�FLUFXLW�VH�QXPHúWH�FYDVLVWDELO ��LQVWDELO ��GDF �FLUFXLWXO�U PkQH
vQ�DFHD�VWDUH�XQ�WLPS�OLPLWDW�úL�DSRL��I U �YUHR�FRPDQG �GLQ�H[WHULRU��EDVFXOHD] �vQ�DOWD�VWDUH�
(YLGHQW��vQ�DFHVW �VLWXD LH�QX�PDL�HVWH�QHYRLH�GH�QLFL�R�LQWUDUH�GH�FRPDQG ��7LPSXO�OLPLWDW�FkW
FLUFXLWXO�VW � vQ�VWDUHD�FYDVLVWDELO �HVWH�GHWHUPLQDW�GH�UHJXO �GH�XQHOH�FRPSRQHQWH� LQWHUQH�DOH
FLUFXLWXOXL��UH]LVWHQ H��FRQGHQVDWRDUH��HWF���
'LQ�SXQFW�GH�YHGHUH�DO�QXP UXOXL�úL� WLSXOXL�GH�VW UL�� vQ�PRG�X]XDO�� VH� vQWkOQHVF�XUP WRDUHOH
circuite :

- circuite basculante bistabile���vQ�IXQF LRQDUH�SUH]LQW �GRX �VW UL��DPEHOH�VWDELOH
- circuite basculante monostabile��SUH]LQW �GRX �VW UL��XQD�VWDELO �úL�D�GRXD�FYDVLVWDELO �
- circuite basculante astabile��SUH]LQW �GRX �VW UL�GH�IXQF LRQDUH��DPEHOH�FYDVLVWDELOH�

&LUFXLWH�EDVFXODQWH�ELVWDELOH�FX�WUDQ]LVWRDUH�QSQ�vQ�FXSODM�FROHFWRU�ED]
1. 6FKHP �HOHFWULF ��IXQF LRQDUH

([LVW � R� PDUH� GLYHUVLWDWH� GH� &%%� �FX� WUDQ]LVWRDUH� FXSODWH� vQ� HPLWRU�� FX� WUDQ]LVWRDUH
FRPSOHPHQWDUH�� HWF���� ILHFDUH� DYkQG� VHFWRUXO� V X� GH� DSOLFD LL�� 'UHSW� UHSUH]HQWDWLY� �VW � úL� OD
baza bistabilelor integrate) este circuitul din fig. 1.

&RQVWUXF LD� FLUFXLWXOXL� HVWH� SHUIHFW
VLPHWULF ��&RQGHQVDWRDUHOH�&1� úL�&2 au
fost reprezentate cu linie punct
deoarece ele pot lipsi la analiza în
UHJLP� VWD LRQDU�� HIHFWXO� ORU� LQWHUYHQLQG
numai în regim dinamic (condensatoare
de accelerare).
)XQF LRQDUH
/D�SULPD� DOLPHQWDUH�� GDWRULW � VLPHWULHL
FLUFXLWXOXL�� VH� SRDWH� SUHVXSXQH� F � FHOH
GRX � WUDQ]LVWRDUH� FRQGXF� OD� IHO�� DGLF
DX�DFHODúL�FXUHQW�GH�FROHFWRU�LC1 = iC2 .
$FHDVW � VWDUH� vQV � QX� UH]LVW �� ÌQWU�
DGHY U��VD�SUHVXSXQHP�F �GLQWU�R�FDX]
H[WHUQ ��RDUHFDUH��FXUHQWXO�LC1 FUHúWH��ÌQ
XUPD� DFHVWHL� PRGLILF UL�� WHQVLXQHD� GLQ

colectorul lui T1�VFDGH��VH�FDOFXOHD] �FX�8C1 = EC – RC1 ·iC1����6F GHUHD�OXL�8C1 se transmite
prin divizorul rezistiv R1, r2 în baza lui T2�FHHD�FH�GHWHUPLQ �VF GHUHD�WHQVLXQLL�VDOH�GH�ED] �
6H�DPRUVHD] �PRGLILF ULOH�vQ�ODQ �GHVFULVH�GH�GLDJUDPD�GH�PDL�MRV�vQ�FDUH��

- 2� V JHDW � RUL]RQWDO � VHPQLILF � WUHFHUHD� GH� OD� FDX] � OD� HIHFW� �GHDVXSUD� V JH LL� V�D
LQGLFDW�SURFHVXO�SULQ�FDUH�VH�WUHFH�GH�OD�FDX] �OD�HIHFW��

Fig.1 CBB cu tranzistoare npn cuplaj C-B
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- 6 JHDWD� YHUWLFDO � VHPQLILF � VHQVXO� GH� PRGLILFDUH� �FUHúWHUH�GHVFUHúWHUH�� D� P ULPLL
respective.

6H� REVHUY � F � VH� SXQH� vQ� HYLGHQ � R� UHDF LH� SR]LWLY � FDUH� vQW UHúWH� GH]HFKLOLEUXO� LQL LDO
�FUHúWHUHD�OXL�LC1���3URFHVXO�VH�FRQWLQX ��WUDQ]LVWRUXO�71�HYROXkQG�VSUH�VDWXUD LH��8C1 scade) în
timp ce T2� HYROXHD] � VSUH� EORFDUH� �8C2� FUHúWH��� 0HFDQLVPXO� FRQWLQX � vQ� DYDODQú � �UHDF LH
SR]LWLY �� SkQ � vQ� PRPHQWXO� vQ� FDUH� ILH� 71 devine saturat, fie T2� GHYLQH� EORFDW� úL� UHDF LD
SR]LWLY �VH� vQWUHUXSH� �ODQ XO�GHVFULV�PDL� VXV� VH� vQWUHUXSH��� �&LUFXLWXO� HVWH� DVWIHO� GLPHQVLRQDW
vQFkW� VH� DMXQJH� OD� VWDUHD� ILQDOD� FDUDFWHUL]DW � GH� T1� VDWXUDW� úL� 72 blocat� �VLQJXUD� VLWXD LH
GLVWLQFW �FDUH�DU�PDL�IL�SRVLELO �DU�IL�71activ – T2 blocat).

6LPLODU� VH� SRDWH� DU WD� F � R� SHUWXUED LH� LQL LDO � GH� VHQV� FRQWUDU� DPRUVHD] � XQ� SURFHV� GH
basculare care ar duce circuitul în starea T1 blocat – T2 saturat� �HYLGHQW� UHDF LD�SR]LWLY �DU
SXWHD�IL�GHVFULV �GH�XQ�ODQ �GH�DFHODúL�WLS�FD�PDL�VXV��

ÌQ�FRQFOX]LH��FHOH�GRX �VW UL�VWDELOH�DOH�FLUFXLWXOXL�EDVFXODQW�ELVWDELO�±�&%%�±�VXQW�
- Starea 1�FDUDFWHUL]DW �GH�71 saturat – T2 blocat .
- Starea 2�FDUDFWHUL]DW �GH��71 blocat – T2 saturat.

2. Dimensionarea circuitului basculant bistabil cu tranzistoare

&LUFXLWXO� WUHEXLH� DVWIHO� GLPHQVLRQDW� vQFkW� FHOH� GRXD� VW UL� DOH� VDOH� V � ILH� VWDELOH� �� GDWRULW
VLPHWULHL� FLUFXLWXOXL� YRP�DQDOL]D� QXPDL�XQD� GLQWUH� FHOH� GRXD� VW UL�� ILH� DFHDVWD�� GH� H[HPSOX�
VWDUHD����&RQGL LLOH�FDUH�VH�LPSXQ�SHQWUX�FD�DFHDVW �VWDUH�V �ILH�VWDELO �VXQW��

1. Presupunând T1�VDWXUDW�WUHEXLH�V �UH]XOWH�72 blocat.
2. Presupunând T2�EORFDW�WUHEXLH�V �UH]XOWH�71 saturat.

ÌQ� DFHVW� IHO� FHOH� GRX � WUDQ]LVWRDUH� VH� PHQ LQ� XQXO� SH� FHO ODOW� OD� XQ� QLYHO� GH� FRQGXF LH� FH
FRUHVSXQGH�VW ULL���úL�� I U � YUHR� LQWHUYHQ LH�GLQ�H[WHULRU��GXUDWD�VW ULL���GHYLQH�QHOLPLWDW �� ÌQ
FHOH� FH� XUPHD] �� GDWRULW � VLPHWULHL� FLUFXLWXOXL�� vQ� QRWD LD� FRPSRQHQWHORU� YRP� UHQXQ D� OD
LQGLFHOH� �� VDX� �� �GLQ� FRQVLGHUHQWH� GH� VLPSOLWDWH� úL� JHQHUDOL]DUH�� DVWIHO� F � GH� H[HPSOX
UH]LVWHQ HOH�YRU�IL�QRWDWH�5��U�úL�5C.

9RP�DQDOL]D�GLVWLQFW�FHOH�GRX �LPSOLFD LL�GH�PDL�VXV�

3ULPD�LPSOLFD LH : presupunând T1�VDWXUDW�WUHEXLH�V �UH]XOWH�72 blocat.

)LH�VLWXD LD�vQ�FDUH�71 este saturat, fig. 2.
9RP� FDOFXOD� WHQVLXQHD� GLQ� ED] � WUDQ]LVWRUXOXL� 72�� QRWDW � 8B2� �� úL� YRP� LPSXQH� FRQGL LD� FD
DFHDVWD�V �DLED�R�DVWIHO�GH�YDORDUH� vQFkW�V �UH]XOWH�EORFDUHD� OXL�72��PDL�PLF �GHFkW�8 �VDX��úL
PDL�VLJXU��PDL�PLF �GHFkW����
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2EVHUYD LH :
Pentru blocarea lui T2�DU�IL�IRVW�VXILFLHQW�V �VH�LPSXQ �FRQGL LD�8BE < U ��([LVWHQ D�VXUVHL�(B

FDUH�QHJDWLYHD] �ED]D�D�SHUPLV���vQV ��LPSXQHUHD�XQHL�FRQGL LL�8BE�����FDUH�DVLJXU �R�EORFDUH
mai ferma pentru T2. Deci rolul sursei EB este acela de a asigura o mai mare imunitate la
zgomot a CBB-ului. (în general EB�VH�DGRSW �GH�YDORDUH�PLF ������9��

,PSOLFD LD�D�GRXD : presupunând T2�EORFDW�WUHEXLH�V �UH]XOWH�71 saturat.

)LH�VLWXD LD�vQ�FDUH�WUDQ]LVWRUXO�72 este blocat,
ILJ�����6H�YD�FDOFXOD�FXUHQWXO�GH�ED] ��,B� ��úL�
GLVWLQFW��FXUHQWXO�V X�GH�FROHFWRU��,C��� úL�DSRL
YRP�LPSXQH�FRQGL LD�GH�VDWXUD LH� ,B > IC .
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Fig. 2. CBB-ul cu tranzistorul T1 saturat

Fig. 3. CBB-ul cu tranzistorul T2 blocat
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8OWLPD�UHOD LH�DMXW �OD�GLPHQVLRQDUHD�UH]LVWHQ HL�5��ÌQV �SHQWUX�R�PDL�EXQ �HYDOXDUH�D�DFHVWHL
UH]LVWHQ H�YRP�OXD�vQ�HYLGHQ �úL�XUP WRDUHOH�FRQVLGHUD LL

2EVHUYD LH :
1. Se va calcula tensiunea din colectorul tranzistorului blocat, fig. 2.
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6H�REVHUY �F �8C,�FD�IXQF LH�GH�5��HVWH�R�IXQF LH�FUHVF WRDUH���SHQWUX�5� ���UH]XOW �8C = UBE

iar pentru R � ∞ � UH]XOW �8C = EC. Deoarece tensiunea din colectorul tranzistorului saturat
HVWH� �� VH� LPSXQH� FD� WHQVLXQHD� GLQ� FROHFWRUXO� WUDQ]LVWRUXOXL� EORFDW� WUHEXLH� V � ILH� FkW� PDL
DSURSLDW �GH� VXUVD�(C� �FkW�PDL�PDUH�GLVWDQ � vQWUH� FHOH�GRX � VLWXD LL��� GHFL�5� V � ILH� FkW�PDL
mare.

2. &RQGL LD�����GH�FDOFXO�SHQWUX�5�SURYLQH�GLQ�LQHJDOLWDWHD�VSHFLILF �VDWXUD LHL�� ,B > IC .
3HQWUX�FD�WUDQ]LVWRUXO�V �QX�ILH�VXSUDVDWXUDW��YLWH] �OHQW �GH�FRPXWD LH��VH�LPSXQH�FD�UH]LVWHQ D
5�V �VDWLVIDF �UHOD LD�����OD�OLPLW �

ÌQ�FRQFOX]LH��DPEHOH�REVHUYD LL�UHFRPDQG �FD�LQHJDOLWDWHD�����GH�FDOFXO�SHQWUX�UH]LVWHQ D�5�V
ILH�VDWLVI FXW � OD� OLPLW ��&X�YDORUL� QXPHULF�X]XDOH�� UH]LVWHQ D�5�UH]XOW �PXOW�PDL�PDUH�GHFkW
UH]LVWHQ D�GH�FROHFWRU�5C.

3. variante de circuite basculante bistabile cu tranzistoare

6FKHPD�DQDOL]DW � vQ� ILJ�� ��� SUH]LQW �R�YDULDQW � FRPSOHW �GH�&%%�� ÌQ� ILJ�� ��� VXQW� SUH]HQWDWH
unele variante simplificate ale CBB-urilor.

Fig. 4. Variante de CBB-uri cu tranzistoare

a. ÌQ� SULPD� YDULDQW �� GLQ� FRQVLGHUHQWH� GH� HFRQRPLH�� VH� SURSXQH� UHQXQ DUHD� OD
sursa EB��ÌQ�DFHVW�FD]�FRQGL LD�GH�EORFDUH�D�WUDQ]LVWRUXOXL��FX�FDUH�V�D�FDOFXODW�UH]LVWHQ D�U��YH]L
UHOD LD�������VH�YD�LPSXQH�8BE���8 �
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b. 2�YDULDQW �úL�PDL�VLPSO �VH�RE LQH�GDF �VH�UHQXQ �úL� OD�UH]LVWHQ HOH�U��5H]XOW
WRWXúL�YDULDQWD�FHD�PDL�H[SXV �OD�SHUWXUED LL��ÌQ�DFHVW�FD]�FRQGL LD�����UHYLQH�OD�5��� 5C – RC .

c. 9DULDQWD�FHD�PDL� VLPSO �VH�RE LQH�GDF �VH�UHQXQ �úL� OD� UH]LVWHQ D�5�� ÌQ�DFHVW
FD]� WHQVLXQHD� GLQ� FROHFWRUXO� WUDQ]LVWRUXOXL� EORFDW� �YH]L� UHOD LD� ����� HVWH� 8BE = 0,7 V.
'H]DYDQWDMXO� SULQFLSDO� DO� DFHVWHL� VROX LL� HVWH� GLIHUHQ D� SUHD� PLF � GLQWUH� WHQVLXQHD� GLQ
colectorul tranzistorului saturat UCE sat� ���úL�WHQVLXQHD�GLQ�FROHFWRUXO�WUDQ]LVWRUXOXL�EORFDW�FDUH
este egala cu UBE� �����9��'DWRULW � VLPSOLW LL� VDOH� DFHDVW � YDULDQW � HVWH� DGRSWDW � XQHRUL� vQ
implementarea circuitelor logice bipolare.

d. Transpunerea variantei anterioare în cazul circuitelor MOS conduce la ultima
YDULDQW � SUH]HQWDW � XQGH� UH]LVWHQ D� GH� VDUFLQD� SRDWH� IL� UHDOL]DW � vQ� GLYHUVH� PRGXUL� �YH]L
FLUFXLWHOH�Q026�úL�&026��

Comanda circuitelor basculante bistabile cu transzistoare

,HúLUHD� XQXL� &%%� VH� UHDOL]HD] � GLQ� FROHFWRUXO� WUDQ]LVWRUXOXL� 71 sau T2�� ÌQ� PRG� WUDGL LRQDO
LHúLUHD�&%%�XOXL�VH�QRWHD] �FX� OLWHUD�4�� ,HúLUHD�GLQ�FHO ODOW�FROHFWRU�VH�YD�QRWD�FX� OLWHUD�4¶�
'DWRULW �VLPHWULHL�FLUFXLWXOXL��RULFDUH�GLQWUH�FHOH�GRX �FROHFWRDUH�SRDWH�IL�DOHV�GUHSW� LHúLUH�4�
LDU�RSXVXO�V X�YD�U PkQH�LHúLUHD�4¶�
3ULQ� DQDORJLH� FX� FLUFXLWHOH� ORJLFH� VH� REVHUY � F � LHúLUHD� 4� SRDWH� DYHD� WHQVLXQHD
FRUHVSXQ] WRDUH�QLYHOXOXL�+LJK��VDX�/RZ��6H�REVHUY ��GH�DVHPHQHD��F �LHúLUHD�4¶�DUH�QLYHOXO
ORJLF�LQYHUVDW�ID �GH�LHúLUHD�4�úL�GH�DFHHD� QQ’= . În fine, în limbajul uzual, când ne referim
OD�VWDUHD� vQ�FDUH�VH�DIO �XQ�&%%�� vQ� ORF�GH�VWDUHD����71�VDWXUDW�úL�72 blocat)  sau starea 2 (T1
EORFDW� úL� 72� VDWXUDW�� VH� YD� VSXQH� F � DFHVWD� VH� DIO � vQ� VWDUHD� 4�  � �� ORJLF� �� VDX� 4�  � /RZ�
respectiv starea Q = 1 logic (sau Q = High).

Circuit basculant bistabil de tip RS

8QXL� DVWIHO� GH� ELVWDELO� L� VH�PDL� VSXQH� úL� �&%%�FX�FRPDQG �FX� LPSXOVXUL� SH� F L� VHSDUDWH� vQ
baze, fig 5.

Fig. 5. CBB de tip RS

&RQVWUXF LD

&LUFXLWXO�EDVFXODQW�ELVWDELO�HVWH�UHSUH]HQWDW�vQ�YDULDQWD�FHD�PDL�FRPSOHW ��3RDWH�IL�UHDOL]DW�úL�vQ
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oricare dintre variantele simplificate.
&LUFXLWXO� DUH�GRX � LHúLUL�� FRPSOHPHQWDUH�� GLQ� FROHFWRDUHOH� FHORU�GRX �WUDQ]LVWRDUH�� FDUH� VXQW
QRWDWH� 4� úL� 4¶� �� $OHJHUHD� LHúLULL� 4� HVWH� DOHDWRDUH� GDU�� RGDW � IL[DW � DFHDVWD� LHúLUH�� QRWDUHD
LQWU ULORU�úL�D�FHOHLODOWH�LHúLUL�GHYLQ�REOLJDWRULL�

'HQXPLUHD�SHQWUX�FHOH�GRX �LQWU UL�VHPQLILF �PRGXO�ORU�GH�IXQF LRQDUH�
- SET  =  punere pe 1 logic a CBB-ului ( respectiv Q = High ).
- RESET = punere pe 0 logic a CBB-ului ( respectiv Q = Low).

3HQWUX� LHúLUL� VH� IRORVHúWH�R� ORJLF �GH� QLYHO� vQ� WLPS�FH�SHQWUX� LQWU UL� VH� IRORVHúWH�R� ORJLF �GH
impuls (comanda bistabilului este cu impulsuri):

- intrare = 1 logic  ⇔ �SUH]HQ D�XQXL�LPSXOV�GH�FRPDQG �
- intrare = 0 logic  ⇔ �DEVHQ D�XQXL�LPSXOV�GH�FRPDQG �

&LUFXLWXO�GH�FRPDQG �HVWH�FRPSXV�GLQ�GRX �JUXSXUL�GH�GLIHUHQ LHUH� LGHQWLFH�5d1, Cd1� úL�5d2,
Cd2�XUPDWH�GH�GRX �GLRGH���'1�úL�UHVSHFWLY�'2��FRQHFWDWH�VSUH�ED]HOH�FHORU�GRX �WUDQ]LVWRDUH�
8QHRUL� VH� FRQHFWHD] � úL� VXUVD� GH� SRODUL]DUH� (P (de valoare 2 – 3 V) pentru ca în regim
VWD LRQDU� FHOH�GRX �GLRGH� V � ILH�XúRU�SRODUL]DWH� LQYHUV� �VH�P UHúWH� vQ� DFHVW� IHO� LPXQLWDWHD� OD
]JRPRW���(YLGHQW�FLUFXLWXO�IXQF LRQHD] �úL�SHQWUX�(P = 0.

)XQF LRQDUH
)XQF LRQDUHD�&%%�XOXL�HVWH�GHVFULV �GH�WDEHOXO�GH�IXQF LRQDUH��ILJ����ÌQ�DFHVW�WDEHO�LQGLFHOH�Q
DWDúDW�LHúLULL�4�VHPQLILF �VWDUHD�LHúLULL�vQDLQWH�GH�FRPDQG �vQ�WLPS�FH�LQGLFHOH�Q���VHPQLILF
VWDUHD�LHúLULL�GXS �FRPDQG ��ÌQ�ILQH��vQ�WRW�WLPSXO�IXQF LRQ ULL�LHúLUHD�4¶�HVWH�FRPSOHPHQWDUD
LHúLULL�4�PRWLY�SHQWUX�FDUH�QX�VH�PDL�IDFH�QLFL�R�UHIHULUH�OD�DFHDVW �LHúLUH�

&RQIRUP�WDEHOXOXL�GH�IXQF LRQDUH�GHRVHELP�XUP WRDUHOH�VHFWRDUH�
• Sectorul I pentru care R = S = 0�� vQ�DFHVW�FD]�QX�VH�DSOLF � LPSXOV�GH�FRPDQG �QLFL� OD

LQWUDUHD�5�QLFL� OD�6��(YLGHQW�VWDUHD� LHúLULL�4�U PkQH�QHPRGLILFDW � DGLF �4n = Qn+1  ( fie
HJDO �FX����ILH�FX�����3H�XQGHYD��GHRDUHFH�QX�VH�DSOLF �QLFL�XQ�LPSXOV�GH�FRPDQG ��vQ�PRG
LPSURSULX� VH� QRWHD] � VWDUHD� LHúLULL� FX� LQGLFHOH� Q� úL� UHVSHFWLY� Q���� 6H� IDFH� WRWXúL� DFHDVW
QRWD LH�SHQWUX�F �HVWH�IRORVLW �úL�vQ�FD]XO�ELVWDELOHORU�LQWHJUDWH�VLQFURQH�

• 6HFWRUXO�,,�SHQWUX�FDUH�5� ���úL�6� ����vQ�DFHVW�FD]�VH�DSOLF �LPSXOV�GH�FRPDQG �QXPDL�OD
intrarea S. Acest impuls este derivat de grupul Rd2, Cd2, în catodul diodei D2�RE LQkQGX�VH
R� SHUHFKH� GH� LPSXOVXUL�� XQXO� SR]LWLY� úL� XQXO� QHJDWLY�� 'LRGD� SHUPLWH� QXPDL� impulsului
negativ V �WUHDF �VSUH�ED]D� OXL�72. Impulsul negativ ajuns în baza tranzistorului npn este
GH�QDWXU �V �GHWHUPLQH�EORFDUHD�DFHVWXLD��ÌQ�IXQF LH�GH�VWDUHD�LHúLULL�4�vQDLQWH�GH�FRPDQG
��GHFL�vQ�IXQF LH�GH�4n���VH�GHRVHEHVF�GRX �VLWXD LL�
- în linia trei a tabelului Qn� ����DGLF �72 HVWH�VDWXUDW��,PSXOVXO�QHJDWLY�EORFKHD] �SH�72

úL� LQL LDOL]HD] � XQ� SURFHV� GH� EDVFXODUH� SHQWUX� ELVWDELO� vQ� XUPD� F UXLD� DFHVWD� WUHFH� vQ
starea Q = 1.

- în linia patru a tabelului Qn� ����DGLF �72 este blocat; Impulsul negativ cu atât mai mult
EORFKHD] �SH�72� úL� QX� LQL LDOL]HD] �QLFL�XQ�SURFHV�GH�EDVFXODUH�SHQWUX�ELVWDELO� DFHVWD
U PkQkQG�vQ�VWDUHD�4� ���

ÌQ�FRQFOX]LH��GXS �FRPDQGD�5� ���úL�6� �����FX�VLJXUDQ �ELVWDELOXO�VH�YD�J VL�vQ�VWDUHD�4n+1 =
���$FWLYDUHD� LQWU ULL� 6HW� GXFH� QHFRQGL LRQDW� ELVWDELOXO� vQ� VWDUHD� �� ORJLF� úL� GH� DLFL� UH]XOW � úL
GHQXPLUHD�SHQWUX�DFHDVW �LQWUDUH�
• 6HFWRUXO�,,,�SHQWUX�FDUH�5� ���úL�6� ����2�DQDOL] �VLPLODU �FX�FHD�I FXW �SHQWUX�VHFWRUXO

,,��YH]L� VLPHWULD�FLUFXLWXOXL��FRQGXFH� OD�FRQFOX]LD� F �� vQ�XUPD�DFWLY ULL� LQWU ULL�5HVHW�� FX
VLJXUDQ �ELVWDELOXO�HVWH�WUHFXW�vQ�VWDUHD�4n+1� ����GH�XQGH�úL�GHQXPLUHD�LQWU ULL��
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• 6HFWRUXO�,9�SHQWUX�FDUH�5� ���úL�6� ����ÌQ�DFHVW�FD]�VH�DSOLF �LPSXOVXUL�DEVROXW�LGHQWLFH
úL�VLPXOWDQH�SH�DPEHOH�LQWU UL��,PSXOVXULOH�VXQW�GHULYDWH�LGHQWLF��JUXSXULOH�GH�GHULYDUH�VXQW
úL�HOH�LGHQWLFH��LDU�LPSXOVXULOH�QHJDWLYH�RE LQXWH�GXS �GHULYDUH�WUHF�SULQ�FHOH�GRX �GLRGH�vQ
ED]HOH� WUDQ]LVWRDUHORU�� ,PSXOVXULOH� EORFKHD] � VLPXOWDQ� FHOH� GRX � WUDQ]LVWRDUH� SHQWUX� R
IUDF LXQH�GH�WLPS�GDU�GXS �GLVSDUL LD�LPSXOVXULORU�FLUFXLWXO�YD�HYROXD�FX�HJDO �SUREDELOLWDWH
ILH� vQ�VWDUHD�4� ��� ILH� vQ� VWDUHD�4� ����6WDUHD� ILQDO �D�FLUFXLWXOXL� ILLQG�QHGHWHUPLQDW �� vQ
WDEHOXO� GH� IXQF LRQDUH� V�D� VSHFLILFDW� DFHVW� OXFUX� vQ� PRG� FRUHVSXQ] WRU� �VHPQXO� GH
vQWUHEDUH��úL�VH�WUDJH�FRQFOX]LD�F �HVWH�LQWHU]LV �R�DVWIHO�GH�FRPDQG .

Circuit basculant bistabil de tip JK

8QXL� DVWIHO� GH� ELVWDELO� L� VH�PDL� VSXQH� úL� �&%%�FX�FRPDQG �FX� LPSXOVXUL� SH� F L� VHSDUDWH� vQ
colectoare, fig 6.

Fig. 6. CBB de tip JK

&RQVWUXF LD

ùL�vQ�DFHVW�FD]�FLUFXLWXO�EDVFXODQW�ELVWDELO�D� IRVW�UHSUH]HQWDW�vQ�YDULDQWD�FHD�PDL�FRPSOHW ��(O
SRDWH�IL�UHDOL]DW�úL�vQ�RULFDUH�GLQWUH�YDULDQWHOH�VLPSOLILFDWH�
6H�REVHUY � F � FHOH�GRX �GLRGH�'1� úL�'2� FDUH� VHOHFWHD] � LPSXOVXULOH� QHJDWLYH� UH]XOWDWH� GXS
derivare sunt polarizate cu tensiune +EC� vQ�FDWRG��SULQ�LQWHUPHGLXO�UH]LVWHQ HORU�GH�GHULYDUH��
În anod, una diode are aproximativ tot +EC �FHD�FDUH�HVWH�OHJDW �OD�WUDQ]LVWRUXO�EORFDW��vQ�WLPS
FH� FHDODOW � GLRG � DUH� vQ� DQRG�SRWHQ LDOXO�PDVHL� �FHD� FDUH� HVWH� OHJDW � OD� WUDQ]LVWRUXO� VDWXUDW��
$FHDVWD�D�GRXD�GLRG �HVWH�SXWHUQLF�SRODUL]DW �LQYHUV�úL�GLQ�DFHDVW �FDX] �QX�SHUPLWH�WUHFHUHD
QLFL�D�LPSXOVXOXL�QHJDWLY��ÌQ�FRQFOX]LH��DPEHOH�GLRGH�GH�FRPDQG �VHOHFWHD] �LPSXOVXO�QHJDWLY
RE LQXW� GXS � GHULYDUH�� GDU� GLQWUH� HOH� XQD� HVWH� SXWHUQLF� SRODUL]DW � LQYHUV� úL� QX� SHUPLWH� QLFL
P FDU�DFHVWXLD�VD�WUHDF �PDL�GHSDUWH�

)XQF LRQDUH
&RQIRUP�WDEHOXOXL�GH�IXQF LRQDUH�GLQ�ILJ�������GHRVHELP�XUP WRDUHOH�VHFWRDUH�
• Sectorul I pentru care J = K = 0�� vQ�DFHVW�FD]�QX�VH�DSOLF � LPSXOV�GH�FRPDQG �QLFL� OD

LQWUDUHD�-�QLFL�OD�.��6WDUHD�LHúLULL�4�U PkQH�QHPRGLILFDW ��DGLF �4n = Qn+1����ILH�HJDO �FX���
fie cu 1).

• 6HFWRUXO�,,�SHQWUX�FDUH�5� ���úL�.� ����vQ�DFHVW�FD]�VH�DSOLF �LPSXOV�GH�FRPDQG �QXPDL
la intrarea K. Acest impuls este derivat de grupul Rd2, Cd2,�úL�vQ�FDWRGXO�GLRGHL�'2�VH�RE LQH
R�SHUHFKH�GH�LPSXOVXUL��XQXO�SR]LWLY�úL�XQXO�QHJDWLY��ÌQ�FHHD�FH�SULYHúWH�SRODUL]DUHD�GLRGHL
D2�VH�GHRVHEHVF�VLWXD LLOH�
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- în linia trei a tabelului Qn�  � ��� DGLF �72 HVWH� VDWXUDW� úL� LPSOLFLW�'2� SXWHUQLF� EORFDW �
,PSXOVXO�QHJDWLY�RE LQXW�GXS �GHULYDUH�QX�WUHFH�SULQ�GLRG �úL�GHFL�VWDUHD�ELVWDELOXOXL�VH
S VWUHD] ��DGLF �4n+1 = 0.

- în linia patru a tabelului Qn� ����DGLF �72 HVWH�EORFDW�úL� LPSOLFLW�'2�EORFDW �� OD� OLPLW �
,PSXOVXO�QHJDWLY�RE LQXW�GXS �GHULYDUH�trece�SULQ�GLRG �DSRL�WUHFH�SULQ�FRQGHQVDWRUXO
de accelerare C2� úL� VH� DSOLF � vQ� ED]D� OXL� 71� VDWXUDW�� ,PSXOVXO� ILLQG� QHJDWLY�� LQL LD]
SURFHVXO�GH�EDVFXODUH�vQ�XUPD�F UXLD�ELWDELOXO�WUHFH�vQ�VWDUHD�4n+1 = 0.

ÌQ�FRQFOX]LH��GXS �FRPDQGD�-� ���úL�.� �����FX�VLJXUDQ �ELVWDELOXO�YD�WUHFH�vQ�VWDUHD�4n+1 = 0.

• 6HFWRUXO�,,,�SHQWUX�FDUH�-� ���úL�.� ����2�DQDOL] �VLPLODU �FX�FHD�I FXW �SHQWUX�VHFWRUXO
,,� �YH]L� VLPHWULD� FLUFXLWXOXL�� FRQGXFH� OD� FRQFOX]LD� F �� vQ� XUPD� DFWLY ULL� LQWU ULL� -�� FX
VLJXUDQ �ELVWDELOXO�HVWH�WUHFXW�vQ�VWDUHD�4n+1 = 1.

• 6HFWRUXO�,9�SHQWUX�FDUH�-� ���úL�.� ����ÌQ�DFHVW�FD]�VH�DSOLF �LPSXOVXUL�DEVROXW�LGHQWLFH
úL�VLPXOWDQH�SH�DPEHOH�LQWU UL��,PSXOVXULOH�VXQW�GHULYDWH�LGHQWLF��JUXSXULOH�GH�GHULYDUH�VXQW
úL�HOH� LGHQWLFH�� LDU� LPSXOVXULOH�QHJDWLYH�RE LQXWH�GXS �GHULYDUH�J VHVF�FHOH�GRX �GLRGH� vQ
VLWXD LL�GLIHULWH�
- vQ� OLQLD�úDSWH�D� WDEHOXOXL�4n� ���úL� LPSOLFLW�'2�HVWH�SXWHUQLF�EORFDW � LDU�'1�EORFDW � OD

OLPLW �� WUHFH�PDL� GHSDUWH� QXPDL� LPSXOVXO� QHJDWLY� GH� OD� LQWUDUHD� -� úL� FDUH� DSRL�� SULQ
condensatorul de accelerare, ajunge în baza lui T2�LQL LDOL]kQG�SURFHVXO�GH�EDVFXODUH�D
CBB-ului în starea Qn+1 = 1.

- în linia opt a tabelului Qn�  � �� úL� LPSOLFLW� '2� HVWH� EORFDW � OD� OLPLW � LDU� '1 puternic
EORFDW �� WUHFH� PDL� GHSDUWH� QXPDL� LPSXOVXO� QHJDWLY� FDUH� SURYLQH� GH� OD� LQWUDUHD� .�
Acesta ajunge prin condensatorul de accelerare în baza lui T1� LQL LDOL]kQG�SURFHVXO�GH
basculare a CBB-ului în starea Qn+1 = 0.

ÌQ� FRQFOX]LH�� GDWRULW � VHOHF LHL� VXSOLPHQWDUH� UHDOL]DW �SULQ�SRODUL]DUHD� DGHFYDW � D� FHORU�GRX
GLRGH�GH�FRPDQG ��DFWLYDUHD�VLPXOWDQ �D�FHORU�GRXD�LQWU UL��-� �.� ���WUHFH�ELVWDELOXO�în starea
RSXV �ID �GH�VLWXD LD�H[LVWHQW �vQDLQWH�GH�FRPDQG �

&%%�XO�GH� WLS�-.�DUH�R� IXQF LRQDUH� VLPLODU  cu bistabilul de tip RS ( J similar cu S, iar K
VLPLODU�FX�5���vQ�SOXV�ID �GH�DFHVWD��ELVWDELOXO�-.�UH]ROYkQG�úL�VLWXD LD�GH�QHGHWHUPLQDUH�GH�OD
56���SHQWUX�DFHD�FRPDQGD�QHSHUPLV �OD�56��ELVWDELOXO�-.�WUHFH�vQ�VWDUHD�RSXV �ID �GH�VLWXD LD
vQ� FDUH� VH� DIO �� ÌQWU�XQ� VHQV� VH� SRDWH� VSXQH� F � ELVWDELOXO� -.� UHSUH]LQW � R� ³JHQHUDOL]DUH´� D
bistabilului RS.

Circuit basculant bistabil de tip T

ÌQ�ILJ����HVWH�SUH]HQWDW�FLUFXLWXO�EDVFXODQW�ELVWDELO�FX�FRPDQG �SH�R�FDOH�FRPXQ �vQ�ED]H�

&RQVWUXF LD
%LVWDELOXO�D� IRVW�UHSUH]HQWDW�FX�VFKHPD�HOHFWURQLF �FHD�PDL�FRPSOHW ��GDU�SRDWH� IL� UHDOL]DW� vQ
oricare din variantele simplificate.
&HOH� GRX � GLRGH� GH� FRPDQG � VXQW� SRODUL]DWH� SULQ� LQWHUPHGLXO� UH]LVWHQ HORU� GH� GHULYDUH� FX
SRWHQ LDOXO�GLQ�FROHFWRUXO� WUDQ]LVWRDUHORU��UHDOL]kQGX�VH� vQ�DFHVW� IHO�R� VHOHF LH� VXSOLPHQWDU � D
GLRGHORU��VLPLODU �FHOHL�UHDOL]DWH�OD�ELVWDELOXO�-.�

- pentru starea Q = 0, tranzistorul T2 este saturat iar T1� HVWH� EORFDW�� SRWHQ LDOXO� GLQ
colectoarele tranzistoarelor este transmis în catodul diodelor astfel încât dioda D2 este
EORFDW �OD�OLPLW �LDU�'1�HVWH�SXWHUQLF�EORFDW �

- SHQWUX�VWDUHD�4� ����R�DQDOL] �VLPLODU �FRQGXFH�OD�FRQFOX]LD�F �GLRGD�'1�HVWH�EORFDW �OD
OLPLW �LDU�'2�HVWH�SXWHUQLF�EORFDW �
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)LJ�����&%%�GH�WLS�7�FX�FRPDQG �SH�R�FDOH�FRPXQ �vQ�ED]H

)XQF LRQDUH
&RQIRUP�WDEHOXOXL�GH�IXQF LRQDUH�GLQ�ILJ�������GHRVHELP�XUP WRDUHOH�VHFWRDUH�
• Sectorul I pentru care T = 0��vQ�DFHVW�FD]�QX�VH�DSOLF �LPSXOV�GH�FRPDQG �OD�LQWUDUHD�7.�

6WDUHD�LHúLULL�4�U PkQH�QHPRGLILFDW ��DGLF �4n = Qn+1����ILH�HJDO �FX����ILH�FX����
• Sectorul II pentru care T = 1��vQ�DFHVW�FD]�VH�DSOLF �XQ�LPSXOV�GH�FRPDQG �OD�LQWUDUHD�7�

Acest impuls este derivat identic de ambele grupuri de derivare Rd1, Cd1 úL�UHVSHFWLY�5d2,
Cd2.�,PSXOVXULOH�RE LQXWH�GXSD�GHULYDUH�J VHVF�FHOH�GRX �GLRGH�vQ�VW UL�GLVWLQFWH�
- pentru linia trei a tabelului Qn�  � ��� DGLF � '2� XúRU� EORFDW � LDU� '1� SXWHUQLF� EORFDW �

,PSXOVXO� QHJDWLY� RE LQXW� GXS � GHULY UL� WUHFH� QXPDL� SULQ� GLRGD� '2� úL� DPRUVHD]
procesul de basculare al bistabilului determinând trecerea acestuia în starea Qn+1 = 1.

- pentru linia patru a tabelului Qn�  � ��� DGLF �'2� SXWHUQLF� EORFDW � LDU�'1� XúRU� EORFDW �
,PSXOVXO� QHJDWLY� RE LQXW� GXS � GHULY UL� WUHFH� QXPDL� SULQ� GLRGD� '1� úL� DPRUVHD]
procesul de basculare al bistabilului determinând trecerea acestuia în starea Qn+1 = 0.

ÌQ�FRQFOX]LH��FRPDQGD�7� ���WUHFH�ELVWDELOXO� vQ�VWDUHD�RSXV ��GH�XQGH�úL�QXPHOH�LQWU ULL���7� 
WRJJOH� �EDVFXODUH���6H�REVHUY �F � LQWUDUHD�7�DF LRQHD] �VLPLODU�FX�R�FRPDQG �-� �.�SHQWUX
ELVWDELOXO�-.���FD�úL�FXP�LQWU ULOH�-�ú�.�DU�IL�OHJDWH�vPSUHXQ �úL�UHERWH]DWH�FX��7���

)LJ�����&%%�GH�WLS�7�FX�FRPDQG �SH�R�FDOH�FRPXQ �vQ�FROHFWRDUH
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ÌQ�ILJ�����V�D�SUH]HQWDW�R�DOW �YDULDQW �GH�LPSOHPHQWDUH�SHQWUX�&%%�XO�GH�WLS�7�FDUH�SURYLQH
SXU�úL�VLPSOX�GLQ�ELVWDELOXO�GH�WLS�-.�SULQ�OHJDUHD�vPSUHXQD�D�FHORU�GRX �LQWU UL��)XQF LRQDUHD
DFHVWXLD�GHULY �HYLGHQW�GLQ�IXQF LRQDUHD�ELVWDELOXOXL�GH�OD�FDUH�VH�SOHDF �


