
&LUFXLWH�EDVFXODQWH�ELVWDELOH�FX�SRU L�ORJLFH

1. Bistabilul elementar
3ULQ�DQDORJLH�FX�XQ�ELVWDELO�FX�WUDQ]LVWRDUH�VH�SRDWH�FRQVWUXL�FLUFXLWXO�EDVFXODQW�ELVWDELO�FX�SRU L
logice, fig.1.

Fig.1 Circuite basculante bistabile

3HQWUX�D�SHUPLWH�FRPDQGD�ELVWDELOXOXL�GH�OD�LQWU UL��FHOH�GRX �LQYHUVRDUH�VH�vQORFXLHVF�FX�FLUFXLWH
6$8�18� VDX� 6,�18� �� 6H� RE LQ� FLUFXLWHOH� EDVFXODQWH� ELVWDELOH� � GLQ� ILJ��� FDUH� YRU� IL� GHQXPLWH
bistabile elementare.

Fig.2. Bistabile elementare .
a. cu nivel activ 0  ( construit cu SI-NU )

b. cu nivel activ  1 ( construit cu  SAU-NU)

&HOH�GRX �LQWU UL�DOH�ELVWDELOXOXL�VXQW��
R  =  Reset  = “ punere pe zero”  =  “resetare” .
S  =  Set  =  “punere pe unu “ =  “setare “.
,HúLULOH� VDOH� VXQW� 4� úL� 4¶� úL� VXQW� FRPSOHPHQWDUH� FX� H[FHS LD� VW ULL� QHSHUPLVH�� $WXQFL� FkQG� VH
VSXQH�F �³ELVWDELOXO�HVWH�vQ�VWDUHD��´�VH�YD�vQ HOHJH�IDSWXO�F �LHúLUHD�VD�QRWDW �FX�4��HVWH�vQ�VWDUHD��
�úL�LPSOLFLW�LHúLUHD�4¶HVWH�vQ�VWDUHD����
6H�REVHUY � FRQVWUXF LD� VLPHWULF � D� ELVWDELOHORU� úL� QRWDUHD� DOHDWRDUH� D� LHúLULORU� ORU��4� úL�4¶�� ,QV
RGDW � QRWDWH� LHúLULOH�� LQWU ULOH� 5� úL� 6� QX� PDL� SRW� IL� QRWDWH� DOHDWRU�� SR]L LRQDUHD� ORU� GHFXUJkQG
REOLJDWRULX��vQ�VHQVXO�vQ�FDUH�IXQF LRQHD] �DFHVWHD��GH�VHWDUH�VDX�UHVHWDUH��

&RQYHQ LH� :
• R� LQWUDUH� HVWH� ³FX� QLYHO� DFWLY� �� ORJLF´� GDF � DSOLFkQG� �� SH� DFHD� LQWUDUH� FLUFXLWXO� H[HFXW

FRPDQGD�UHVSHFWLY ��R�DVWIHO�GH�LQWUDUH�VH�YD�QRWD�FX�OLWHUD��JUXSXO�GH�OLWHUH��FDUH�R�GHQXPHúWH
�I U �QHJDUH���

• R� LQWUDUH� HVWH� ³FX� QLYHO� DFWLY� �� ORJLF´� GDF � DSOLFkQG� �� SH� DFHD� LQWUDUH� FLUFXLWXO� H[HFXW
FRPDQGD�UHVSHFWLY ��R�DVWIHO�GH�LQWUDUH�VH�YD�QRWD�FX�OLWHUD��JUXSXO�GH�OLWHUH��FDUH�R�GHQXPHúWH�
cu negare .

&X�DFHDVW �FRQYHQ LH��VH�REVHUY �F �XQ�ELVWDELO�HOHPHQWDU�WLS�56�QX�DUH�SHUPLV �FRPDQGD�vQ�FDUH
VH�DFWLYHD] �VLPXOWDQ�DPEHOH�LQWU UL��vQ�VHQVXO�F �SHQWUX�R�DVWIHO�GH�FRPDQG �FHOH�GRX �LHúLUL�4�úL



4¶�QX�PDL�VXQW�FRPSOHPHQWDUH�±�YH]L�ILJ�������LGHHD�VH�YD�UHOXD�OD�ELVWDELOHOH�VLQFURQH���úL�U PvQH
QHPRGLILFDW�GDF �LQWU ULOH�QX�VXQW�DFWLYDWH�

2EVHUYD LH���QLYHOXO�DFWLY�DO�XQHL�LQWU UL�SRDWH�IL�PRGLILFDW�SULQ�DG XJDUHD�XQRU�LQYHUVRDUH��ILJ���

)LJ���6FKLPEDUHD�QLYHOXOXL�DFWLY�DO�LQWU ULORU�XQXL�ELVWDELO�HOHPHQWDU

*HQHUDOL]DUH���FRQVLGHUkQG�XQ�QXP U�SDU�GH�SRU L
logice inversoare (NU, SI-NU, SAU-NU ) legate
vQ� LQHO�� ILJ���� VH� YD� RE LQH� XQ� FLUFXLW� EDVFXODQW
bistabil .

Fig.4. Circuit basculant bistabil
3UREOHP
&DUH�GLQ�VFKHPHOH�SUH]HQWDWH�vQ�ILJ����VXQW�ELVWDELOH�"�6 �VH�QRWH]H�LQWU ULOH�úL� LHúLULOH�UHVSHFWkQG
WRDWH�FRQYHQ LLOH�VWDELOLWH�PDL�VXV�

Fig.5

2EVHUYD LH�� ÌQ� PXOWH� FLUFXLWH� GH� PHPRULH� HOHPHQWXO� GH� ED] � HVWH� XQ� &%%� FRQVWUXLW� FX� GRX
WUDQ]LVWRDUH�ELSRODUH�� ILJ���� VDX� FX� WUDQ]LVWRDUH�026��vQ� DFHVW�GLQ�XUP �FD]�GUHSW� UH]LVWHQ H�GH

VDUFLQ � VH� IRORVHVF� WRW� WUDQ]LVWRDUH� 026�
eventual complementare - cazul CMOS).
&RPDQGD� DFHVWRUD� GH� UHJXO � DUH� VWUXFWXUD
IXQF LRQDO � FH� UHVSHFW � VFKHPD� GLQ� ILJ���� 6H
UHPDUF � IDSWXO� F � DFHVWD� � HVWH� GH� IDSW� XQ
ELVWDELO�HOHPHQWDU�WLS�56�UHDOL]DW�FX�GRX �SRU L
6$8�18� �GRX � WUDQ]LVWRDUH� vQ� SDUDOHO
UHDDOL]HD] �XQ�6$8��

        Fig.6. Bistabil tip RS cu tranzistoare



2. Bistabilul RS tip latch
%LVWDELOHOH� HOHPHQWDUHSUH]HQWDWH� DQWHULRU� VXQW� DVLQFURQH� �� LPHGLDW� FH� VH� DSOLF � R� FRPDQG �
ELVWDELOXO�R�H[HFXW ��%LVWDELOXO�HOHPHQWDU�VH�SRDWH�FRPSOHWD�FX�R�QRX �LQWUDUH��QRWDW �tact sau
clock (prescurtat T sau CL sau CK ), care are rolul de a stabili momentul� vQ� FDUH� DF LRQHD]
LQWU ULOH�56�±�ILJ���

Fig.7. Bistabil RS latch

&RQVWUXF LH
Circuitul este compus din :

• SRU LOH�GH�DFFHV���úL��
• ELVWDELOXO�HOHPHQWDU�SURSULX�]LV��UHDOL]DW�FX�SRU LOH���úL��

)XQF LRQDUH
• 3HQWUX��7 ��SRU LOH�GH�DFFHV���úL���VXQW�YDOLGDWH�úL�LQWU ULOH�56�VXQW�SXVH�vQ�OHJ WXU �FX

ELVWDELOXO� HOHPHQWDU�� FLUFXLWXO� DF LRQHD] � FRQIRUP� WDEHOXOXL� GH� IXQF LRQDUH� DO� XQXL
ELVWDELO�56�RELúQXLW�

• 3HQWUX� 7 �� SRU LOH� �� úL� �� VXQW� EORFDWH� �DX� �� ORJLF� OD� LHúLUH�� úL� DSOLF � ELVWDELOXOXL
HOHPHQWDU�������H[DFW�FRPDQGD�5 6 ��FDUH�QX�PRGLILF �VWDUHD�DFHVWXLD��VH�VSXQH�F
LQWU ULOH�56�DOH�ODWFK�XOXL�VXQW�GHFXSODWH�GH�OD�ELVWDELOXO�HOHPHQWDU�úL�ELVWDELOXO�LQWU �vQ
starea de ] YRUkUH� �ODWFK��PHPRUkQG�VWDUHD�DQWHULRDU ��

$�UH]XOWDW�R�IXQF LRQDUH�vQ�FDUH�LQWU ULOH�56�DX�IRVW�FXSODWH� OD�ELVWDELOXO�HOHPHQWDU�QXPDL�SHQWUX
SDOLHUXO� GH� �� ORJLF� DSOLFDW� OD� LQWUDUHD� GH� WDFW�� 6H� REVHUY � GHFL� F � WDFWXO� FRQWUROHD] � QXPDL
PRPHQWXO�FkQG� IXQF LRQHD] � LQWU ULOH�56��QX�úL� IHOXO� vQ� FDUH� DFHVWHD� DF LRQHD] �� úL� GH� DFHHD� VH
VSXQH�F �LQWU ULOH�56�VXQW�LQWU UL�sincrone.

&RQYHQ LH
• 'DF �SRU LOH�GH�DFFHV�VXQW�YDOLGDWH�SHQWUX�SDOLHUXO��WDFWXOXL�GH�7 ����VH�VSXQH�F �WDFWXO

DUH�QLYHOXO�DFWLY����VH�QRWHD] �FX�7�úL�VH�VLPEROL]HD] �FX
• 'DF �SRU LOH�GH�DFFHV�VXQW�YDOLGDWH�SHQWUX�SDOLHUXO��WDFWXOXL�GH�7 ����VH�VSXQH�F �WDFWXO

DUH�QLYHOXO�DFWLY��� �� VH�QRWHD] � FX úL�VH�VLPEROL]HD] �FX

Variante constructive
In fig.8  sunt prezentate câteva variante de bistabile RS tip latch.

2EVHUYD LH���VH�UHPDUF �IDSWXO�F �SRU LOH�GH�DFFHV�6,�DX�QLYHOXO�DFWLY�DO�WDFWXOXL���ORJLF�vQ�WLPS�FH
SRU LOH�GH�DFFHV�6$8�DX�QLYHOXO�DFWLY�DO�WDFWXOXL���ORJLF�



Fig.8. Variante constructive de bistabile RS tip latch

���&RQVLGHUD LL�WLSXULOH�GH�VLQFURQLVP�DOH�ELVWDELOHORU

8]XDO�VH�vQWkOQHVF�XUP WRDUHOH�WUHL�WLSXUL��GH�VLQFURQLVP�DOH�FLUFXLWHORU�EDVFXODQWH�ELVWDELOH�

Bistabil de tip latch
(VWH�WLSXO�GH�VLQFURQLVP�FDUH�D�IRVW�SUH]HQWDW�vQ�SDUDJUDIXO�DQWHULRU��,Q�DFHVW�FD]�LQWU ULOH�GH�GDWH
�56���'���VXQW�vQ�OHJ WXU �FX�ELVWDELOXO�HOHPHQWDU�LQWHUQ�XQ�vQWUHJ�LQWHUYDO�GH�WLPS��FkW�WDFWXO�HVWH
SH�QLYHO�DFWLY��8QXL�DVWIHO�GH�VLQFURQLVP�,�VH�PDL�VSXQH��VLQFURQ�SH�SDOLHUXO��WDFWXOXL��6H�UH LQH
FRQYHQ LD�FX�SULYLUH�OD�QRWDUHD�WDFWXOXL�úL�QLYHOXO�DFWLY�DO�DFHVWXLD��6H�IDFH�REVHUYD LD�F �DFHVW�WLS
de sincronism nu permite realizarea tuturor tipurilor de bistabile (de exemplu bistabil tip JK ).

Bistabil sincron pe frontul impulsului de tact
,Q�DFHVW�FD]� LQWU ULOH�GH�GDWH�VXQW� vQ� OHJ WXU �FX�ELVWDELOXO�exact numai pe durata unui front al
LPSXOVXOXL�GH�WDFW��DGLF �XQ�LQWHUYDO�GH�WLPS� LQILQLW�PLF��,Q�PRPHQWXO� IURQWXOXL�DFWLY�DO�WDFWXOXL�
LHúLUHD�4�D�ELVWDELOXOXL�VH�PRGLILF �FRQIRUP�GDWHORU�DIODWH� OD� LQWU ULOH�GH�GDWH��56��-.��7��'�� vQ
DFHO�PRPHQW��,QWUH�GRX �IURQWXUL�DFWLYH�DOH�WDFWXOXL��LHúLUHD�ELVWDELOXOXL�U PkQH�QHPRGLILFDW �

&RQYHQ LH
• 'DF �IURQWXO�DFWLY�DO�WDFWXOXL�HVWH�FHO�FUHVF WRU���LQWUDUHD�GH�WDFW�VH�QRWHD] �FX�7�úL�VH

VLPEROL]HD] �FX
• 'DF �IURQWXO�DFWLY�DO�WDFWXOXL�HVWH�FHO�GHVFUHVF WRU��LQWUDUHD�GH�WDFW�VH�QRWHD] �FX

úL�VH�VLPEROL]HD] �FX
2EVHUYD LH
Evident un bistabil este activ pe un anumit front al tactului ("positive edge" sau "negative edge").
'RX �IURQWXUL�DFWLYH�DOH�WDFWXOXL�VXQW�VHSDUDWH�GH�R�SHULRDG �D�VHPQDOXOXL�GUHSWXQJKLXODU�GH�WDFW�
5H]XOW � F � LHúLUHD� ELVWDELOXOXL� VH� PRGLILF � OD� IURQWXO� DFWLY� DO� VHPQDOXOXL� GH� WDFW� úL� U PkQH
QHPRGLILFDW ��vQWUHDJD�SHULRDG �FDUH�XUPHD] �SkQ �OD�IURQWXO�DFWLY�XUP WRU�

Bistabil de tip "master-slave"
&RQVWUXF LH
,Q�SULQFLSLX�XQ� DVWIHO� GH�ELVWDELO� HVWH� FRPSXV�GLQ�GRX �ELVWDELOH�GH� WLS� ODWFK� OHJDWH� vQ� FDVFDG �
XQXO�SXUWkQG�QXPHOH�GH�PDVWHU�úL�DO�GRLOHD�GH�VODYH��,QWU ULOH�DQVDPEOXOXL�PDVWHU�VODYH�FRLQFLG�FX
LQWU ULOH�ELVWDELOXOXL�PDVWHU�LDU�LHúLULOH�DQVDPEOXOXL�FRLQFLG�FX�LHúLULOH�ELVWDELOXOXL�VODYH�
)XQF LRQDUH
(VHQ LDO �vQ�IXQF LRQDUHD�XQXL�ELVWDELO�PDVWHU�VODYH�HVWH�GHFDODUHD�WDFWXOXL�GLQWUH�PDVWHU�úL�VODYH
DVWIHO�vQFkW�DQVDPEOXO�V �IXQF LRQH]H��vQ�GRL�WLPSL���$VWIHO��vQ�LQWHUYDOXO��W1, t2) datele de la intrare
LQWU �vQ�0DVWHU��LDU�6ODYH�XO�HVWH�EORFDW��ÌQ�LQWHUYDOXO��W2, t3��0DVWHU�XO�LQWU �vQ�EORFDUH��LDU�6ODYH�XO
este în continuare blocat. Pe intervalul (t3, t4) Master-ul este blocat, în schimb Slave-ul îl copie pe

Master (Slave-ul este de tip D de copiere). Pe (t4, t1) ambele sunt blocate ciclul repetându-se în



FRQWLQXDUH��6H�REVHUY �XQ�FLFOX�GH� IXQF LRQDUH��vQ�GRL�WLPSL�� ILHFDUH�WDFW�ILLQG� IRUPDW�GLQ�SULPD
SDUWH�vQ�FDUH�VH�LQWU �vQ�0DVWHU�úL�GLQ�D�GRXD�SDUWH�FkQG�GDWHOH�VH�WUDQVIHU �GLQ�0DVWHU�vQ�6ODYH�

Fig.9. Structura de principiu a unui bistabil tip Master-Slave

2EVHUYD LH
Intervalele (t2, t3��úL��W4, t1) în care ambele bistabile sunt
EORFDWH� VLPXOWDQ� SRW� IL� UHGXVH� OD� PLQLPXP� FD� GXUDW �
IRUPD� GH� XQG � DU WkQG� FD� vQ� ILJ����� DGLF � FHOH� GRX
IRUPH�GH�XQG �VXQW�FRPSOHPHQWDUH�

Fig.10.Decalarea tactelor
Concluzie

3HQWUX�D�UHDOL]D�GHFDODMXO�GLQWUH� WDFWXO�DSOLFDW� OD�0DVWHU�úL�FHO
DSOLFDW�OD�6ODYH��ILH�F �VH�YRU�IRORVL�0DVWHU�úL�6ODYH�GRX �ODWFK�
XUL� GH� DFHODúL� WLS� úL� DWXQFL� VH� IRORVHúWH� XQ� LQYHUVRU� SHQWUX
LQYHUVDUHD�QLYHOXOXL�DFWLY�DO�WDFWHORU�vQWUH�0DVWHU�úL�6ODYH�YH]L
ILJ����� �� ILH�0DVWHU�XO�úL�6ODYH�XO� YRU� IL�FRQVWUXLWH�FX�SRU L� GH
DFFHV�GH�WLS�GLIHULW��XQXO�6,��FHO ODOW�6$8��úL�DWXQFL�WDFWXO�SRDWH
fi aplicat paralel  (vezi exemplele ulterioare).

Fig.11. Tact comun

2EVHUYD LH
,HúLUHD�4�D�ELVWDELOXOXL�0DVWHU�6ODYH�VH�PRGLILF �DWXQFL�FkQG�6ODYH� vQFHSH�V �O�FRSLH�SH�0DVWHU
DGLF � vQ�PRPHQWXO� W3�� ,Q�FRQVHFLQ �� ELVWDELOXO�0DVWHU�6ODYH� YD� IXQF LRQD� DSDUHQW� LGHQWLF� FX�XQ
ELVWDELO�VLQFURQ�SH�IURQW�úL�DQXPH�FD�úL�FXP�DU�DYHD�IURQW�DFWLY�IURQWXO�FDUH�EORFKHD] �SH�0DVWHU�úL
GHVFKLGH� SH� 6ODYH�� ,Q� FRQVHFLQ � VH� DGRSW � R� FRQYHQ LH� GH� QRWDUH� VLPLODU � FHOHL� DSOLFDW � OD
bistabilul sincron pe front :
• 'DF �DFFHVXO�vQ�0DVWHU�HVWH�SHUPLV�SHQWUX�7DFW� ���úL�DFFHVXO�vQ�6ODYH�SHQWUX�7DFW� ����DWXQFL

LHúLUHD� VH� PRGLILF � OD� IURQWXO� FUHVF WRU� DO� WDFWXOXL�� LQWUDUHD� GH� WDFW� VH� QRWHD] � FX� 7� úL� VH
VLPEROL]HD] �FX

• 'DF �DFFHVXO�vQ�0DVWHU�HVWH�SHUPLV�SHQWUX�7DFW� ���úL�DFFHVXO�vQ�6ODYH�SHQWUX�7DFW� ����DWXQFL
LQWUDUHD�GH�WDFW�VH�QRWHD] �FX úL�VH�VLPEROL]HD] �FX



���7LSXUL�GH�ELVWDELOH�LQWHJUDWH�VLQFURQH��UHSUH]HQWDUH��WDEHOH�GH�DGHY U��HFXD LL
Bistabilul sincron  de tip RS

Reprezentare

Tactul poate fi : • latch
• front (edge)
• Master-Slave

9RP�QRWD�FX�+�YDULDELOD�FDUH�GHILQHúWH�WDFWXO��LQGLIHUHQW�GH�WLSXO�V X��úL�IDFHP�FRQYHQ LD�
H = 1 pentru tact activ
H = 0 pentru tact inactiv

(FXD LH��

)(1 nnnnnnn QRSHQHQ ⋅++⋅=+

Bistabilul de tip JK

Reprezentare

Tactul poate fi : • edge
 • Master-Slave

,Q�FD]XO�ELVWDELOXOXL�-.�WDFWXO�QX�SRDWH�IL�GH�WLS�ODWFK�GHRDUHFH�SHQWUX�FRPELQD LD�- . ��úL�WDFWXO
DFWLY�� LHúLUHD�4�DU�WUHFH�vQ�RSXV�úL�DSRL�GLQ�QRX�vQ�RSXV�úL�DúD�PDL�GHSDUWH��DGLF � vQ�GHILQLWLY�DU
oscila tot timpul cât tactul este activ.

(FXD LH�

)QKQJ(HQHQ nnnnnnn1n ⋅+⋅+⋅=+



2EVHUYD LH
%LVWDELOXO� -.� DUH� DFHHDúL� IXQF LRQDUH� FX� FHD� D� ELVWDELOXOXL� 56� FX� GHRVHELUHD� F � DFROR� XQGH
ELVWDELOXO� 56� � DUH� QHGHWHUPLQDUH� �SHQWUX� 5 6 ��� � ELVWDELOXO� -.� � DUH� R� IXQF LRQDUH� SHUIHFW
GHWHUPLQDW ���SHQWUX�- . ���OD�DSOLFDUHD�WDFWXOXL�ELVWDELOXO�WUHFH�vQ�VWDUHD�RSXV ��
Din acest punct de vedere, bistabilul JK poate fi considerat un fel de generalizare a bistabilului
56��vQ�VHQVXO�F �IXQF LRQHD] �LGHQWLF�FX�DFHVWD�úL�vQ�SOXV�UH]ROY �úL�QHGHWHUPLQDUHD�VD��

Bistabilul de tip D

Denumirea D provine de la D = delay (întârziere).
Bistabilul D este un bistabil de copiere�D�GDWHORU���GDWD�GH�OD�LQWUDUHD�'�HVWH�FRSLDW �OD�LHúLUHD�4�vQ
PRPHQWXO� DSOLF ULL� WDFWXOXL�� 8Q� DVWIHO� GH� ELVWDELO� QLFL� QX� SRDWH� IL� FRQFHSXW� vQWU�R� IXQF LRQDUH
DVLQFURQ ��I U �WDFW���
Reprezentare:

Tactul  poate fi : • latch
• edge
• Master-Slave

(FXD LH�

nnnn1n DHQHQ ⋅+⋅=+

Bistabilul de tip T
Denumirea provine de la T = toggle (basculare). A nu se confunda T de la toggle cu T de la tact.
Reprezentare

Tactul  poate fi : • edge
• Master-Slave

(FXD LH�

nnnnnn QTHQHQ ⊕+⋅=+ (1 )

&D�úL�ELVWDELOXO�-.��ELVWDELOXO�GH�WLS�7�QX�DFFHSW �WDFW�GH�WLS�SDOLHU�GHRDUHFH�SHQWUX�7� ���DU�RVFLOD�



5. Transformarea unui tip de bistabil în alt tip de bistabil

Dispunem de un tip de bistabil, fie el X∈^-.�� '�� 7�� 56`� úL� GRULP� V �O� WUDQVIRUP P� vQWU�XQ
bistabil de alt  tip, Y∈{JK, D, T, RS}.
3UREOHPD�VH�UH]ROY �DVWIHO��VH�DGDXJ �XQ�&/&��&LUFXLW�/RJLF�&RPELQD LRQDO��vQ�ID D�ELVWDELOXOXL
;�SHQWUX�D�O�WUDQVIRUPD�vQ�<�úL�VH�DSOLF �UHDF LH�GH�OD�LHúLUHD�4�

3HQWUX� D� GHWHUPLQD� VWUXFWXUD� &/&�XOXL� VH� SURFHGHD]
astfel:
• VH� VFULH� WDEHOXO� GH� DGHY U� SHQWUX� ELVWDELOXO�<� FH� VH
GRUHúWH� D� VH� RE LQH� DYkQG� JULM � V � VH� FRPSOHWH]H� úL
coloanele Qn�úL�4n+1.
• VH� FRPSOHWHD] � DSRL� DFHVW� WDEHO� FX� R� QRX � FRORDQ

XWLOL]kQG�WDEHOXO�GH�VW UL�DO�ELVWDELOXOXL�;�FDUH�V �DVLJXUH�WUHFHULOH�FRUHVSXQ] WRDUH�
• �6H�GHWHUPLQ �DSRL�IXQF LD�ORJLF �; I�<��4n��FDUH�VH�PLQLPL]HD] �

2EVHUYD LH��(YLGHQW�WDFWXO�+�GH�OD�ELVWDELOXO�GH�SOHFDUH�;�VH�S VWUHD] �úL� OD�ELVWDELOXO�RE LQXW�<
(vezi compatibilitatea tactelor).

Exemplul 1��6 �VH�WUDQVIRUPH�ELVWDELOXO�56�vQ�ELVWDELO�-.
&RQIRUP� QRWD LLORU� DQWHULRDUH� VH
REVHUY �F �; 56�úL��< -.�
6H�DSOLF �PHWRGD�GHVFULV �PDL�VXV�úL�VH
RE LQ�HFXD LLOH�FDUH�GHVFULX�&/&�XO��

nQKR ⋅= ��úL�� nQJS ⋅=

Schema de transformare a bistabilului
56� vQ� -.� LPSOHPHQWHD] � FHOH� GRX
HFXD LL�úL�HVWH�UHSUH]HQWDW �vQ�ILJXU �
Evident tactul bistabilului de plecare
RS poate fi numai de tip edge sau M-S
DúD�FXP�FHUH�ELVWDELOXO�-.�

Fig.12. Transformarea unui bistabil RS în bistabil JK

Exemplul 2���6 �VH�WUDQVIRUPH�XQ�ELVWDELO�56�vQ�ELVWDELO�'�

Fig.13. Transformarea unui bistabil de tip RS (JK) în bistabil de tip D

6H�DSOLF �PHWRGD�DQWHULRDU �úL�VH�VWDELOHVF�HFXD LLOH�6� �'��úL�� DR = .
2EVHUYD LH

7UDQVIRUPDUHD�ELVWDELOXOXL�GH�WLS�-.�vQ�'�HVWH�LGHQWLF �FX�FHD�D�ELVWDELOXOXL�GH�WLS�56��ELVWDELOXO
D este un bistabil de copiere).



1X�H[LVW �SUREOHPH�GH�FRPSDWLELOLWDWH�D�WDFWXOXL�GHRDUHFH�ELVWDELOXO�GH�WLS�'�SRDWH�DGPLWH� WRDWH
tipurile de tact.

(VWH�SRVLELO�FD�GDWHOH�FH�VH�GRUHVF�D�IL�FRSLDWH�GH�ELVWDELOXO�'�V �SURYLQ �GH�OD�XQ�ELVWDELO�DQWHULRU
FDUH� DUH� LHúLUL� DWkW� 4� FkW� úL� FRPSOHPHQWDUXO� DFHVWXLD�� ,Q� DFHVW� FD]� VH� YD� REVHUYD� LGHQWLWDWHD
IXQF LRQDO �GLQWUH�XUP WRDUHOH�WUHL�VFKHPH�

)LJ�����&RQHFWDUHD�vQ�FDVFDG �D�PDL�PXOWRU�ELVWDELOH�GH�WLS�'�
6H� REVHUY � F � vQ� XOWLPD� YDULDQW � QX� PDL� QHFHVDU� XQ� LQYHUVRU� vQWUH� 5� úL� 6� GHRDUHFH� ELVWDELOXO
DQWHULRU�DUH�GLVSRQLELO �DWkW�LHúLUHD�4�FkW�úL�LHúLUHD�4
�

3UREOHP ��6H�SRUQHúWH�GH�OD�XQ�-.��56��'�VDX�7��6 �VH�RE LQ �XQ�ELVWDELO�FX�LQWU UL�QRWDWH
$�%�&�FDUH�V �IXQF LRQH]H�DVWIHO�
- pentru A = 0 ⇒�LQWU ULOH�%�úL�&�V �IXQF LRQH]H�VLPLODU�FX�-.��DGLF �%∼J, C∼K
- pentru A=1, B=0 ⇒��LQWUDUHD�&�V �IXQF LRQH]H�VLPLODU�LQWU ULL�'��DGLF �&∼D
- pentru A=1, B=1 ⇒�LQWUDUHD�&�V �IXQF LRQH]H�VLPLODU�LQWU ULL�7��DGLF �&∼T

6. Exemple de circuite basculante bistabile integrate

6.1. Circuitul TTL 475 (D latch)

5HFXQRDúWHP�ELVWDELOXO� HOHPHQWDU� UHDOL]DW� FX�SRU LOH���� �
úL�SRU LOH�GH�DFFHV��������GHFL�FLUFXLWXO�FRQVWUXLW�FX�SRU LOH
����IRUPHD] �XQ� ODWFK�GH�WLS�56�� LQYHUVRUXO��� WUDQVIRUP
RS-ul în D.

Fig. 15. Circuitul TTL 475

6.2.CBB de tip Master-Slave de tip RS cu inversor pe tact

6H�YD�SUH]HQWD�XQ�FLUFXLW�EDVFXODQW�ELVWDELO�WLS�56��0DVWHU�6ODYH��SUHY ]XW�VXSOLPHQWDU�FX�LQWU UL
asincrone, prioritare RA SA active pe nivel 0.
6FKHPD�HOHFWULF �HVWH�SUH]HQWDW �vQ�ILJ����

&RQVWUXF LH
5HFXQRDúWHP�R� VWUXFWXU �0DVWHU�6ODYH� vQ� FDUH�0DVWHU� HVWH� UHDOL]DW� FX� SRU LOH� ���� GLQ� FDUH� � ���
IRUPHD] �ELVWDELOXO�HOHPHQWDU��LDU�����VXQW�SRU L�GH�DFFHV��ELVWDELOXO�6ODYH�HVWH�UHDOL]DW�FX�SRU LOH
����GLQWUH�FDUH�����IRUPHD] �XQ�ELVWDELO�HOHPHQWDU��LDU�����VXQW�SRU L�GH�DFFHV�
ÌQWUXFkW� SRU LOH� GH� DFFHV� ���� UHVSHFWLY� ���� VXQW� GH� DFHODúL� WLS� WDFWXO� FHORU� GRX � ODWFK�XUL� HVWH
decalat de inversorul 9.



)LJ�����&%%�WLS�56��0DVWHU�6ODYH��SUHY ]XW�FX�LQWU UL�SULRULWDUH�GH�6HW�úL�5HVHW

6H�REVHUY �F �6ODYH�XO�HVWH�GH�WLS�56��DUH�6�OHJDW�OD�LHúLUHD�4�GH�OD�0DVWHU�úL�5�OHJDW�OD�LHúLUHD�4¶
GH�OD�0DVWHU��DGLF �6ODYH��FRSLH�SH�0DVWHU��HYLGHQW�DWXQFL�FkQG�vL�SHUPLWH�WDFWXO��

)XQF LRQDUH
,Q�WDEHOXO�GH�DGHY U�VH�GHVFULH IXQF LRQDUHD�FLUFXLWXOXL�úL�GLQ�DQDOL]D�DFHVWXLD�UH]XOW �

- LQWU ULOH� AA S,R � VXQW�SULRULWDUH��DVLQFURQH�úL�DX�QLYHOXO�DFWLY��� ORJLF��YH]L�SULPHOH��
UkQGXUL�GLQ�WDEHOXO�GH�DGHY U�

- vQ�UHVWXO�WDEHOXOXL��GDF �LQWU ULOH�SULRULWDUH�VXQW�LQDFWLYH��WDEHOXO�QH�DUDW �R�IXQF LRQDUH
FODVLF �GH�ELVWDELO�56��0DVWHU�6ODYH�

)XQF LRQDUHD�SH�LQWU ULOH�DVLQFURQH  (primele trei rânduri ale tabelului):
9RP�XUP UL�IDSWXO�F �DFHVWH�LQWU UL�VXQW�DFWLYH�SH���úL�VXQW�SULRULWDUH��DGLF �GDF �FHO�SX LQ�XQD�GLQ
HOH�HVWH�DFWLYDW ��FLUFXLWXO�DVFXOW �GH�DFHDVWD��
Fie 0  ,0 == AA SR ��SULPXO�UkQG�GLQ�WDEHO��VH�REVHUY �F �FHOH�GRX �LQWU UL�DSOLFDWH�GLUHFW�SRU LORU
�����GHWHUPLQ �4� �4
� ���LQGLIHUHQW�GH�VWDUHD�FHORUODOWH�LQWU UL�
Fie 1  ,0 == AA SR � �� OLQLD�GRL�GLQ� WDEHOXO� GH� DGHY U�� YRP�FRQVLGHUD�GLVWLQFW� FD]XULOH� �7DFW �� úL
7DFW ��úL�YRP�REVHUYD�F ��RULFDUH�DU�IL�WDFWXO��� LHúLULOH�VXQW�FRQIRUP�WDEHOXOXL��4� ���úL�4
� ���
LQGLIHUHQW�GH�LQWU ULOH�5�úL�6�

a.� ILH� 7DFW �� �� DFHVWD� GHWHUPLQ � SRDUWD� 39 �� úL� LPSOLFLW� SRU LOH� � 35=P6 �� �� OD� LQWU ULOH
SRU LORU���úL���VH�DSOLF ����HOHPHQW�QHXWUX���úL�LQWU ULOH�� 1  ,0 == AA SR ��5H]XOW �4� ����4¶� ���

2EVHUYD LH��,QWU ULOH� AA S,R �VH�DSOLF �úL�0DVWHU�XOXL�����DúH]kQGX�O�úL�SH�DFHVWD�vQ�VWDUHD�4� ���
4¶� ���FD�úL�6ODYH�XO��GHúL�SRU LOH���úL���ILLQG�EORFDWH�QX�ODV �OHJ WXU �vQWUH�0DVWHU�úL�6ODYH�

b.� ILH� 7DFW �� FHHD� FH� GHWHUPLQ � 31 = P2  � �� LQGLIHUHQW� GH� LQWU ULOH� 5� úL� 6� �� EORFKHD]
DFFHVXO�vQ�0DVWHU��SH�GH�DOW �SDUWH��39 ��YDOLGHD] �SRU LOH�GH�DFFHV���úL����ÌQ�FRQVHFLQ �0DVWHU�XO
este conectat la intrarea Slave-ului.

,QWU ULOH� 1S  ,0R AA == � VH� DSOLF � VLPXOWDQ� DWkW� 0DVWHU�XOXL� FkW� úL� 6ODYH�XOXL� úL� GHWHUPLQ
QM � 4�úL�4¶M � 4¶��DFHHDúL�VWDUH�DWkW�SHQWUX�0DVWHU�FkW�úL�SHQWUX�6ODYH���
6H�REVHUY �F � vQ�DFHDVW �VLWXD LH�HVWH�QHFHVDU �FRQWURODUHD�0DVWHU�XOXL� VLPXOWDQ�FX�D�6ODYH�XOXL
SHQWUX�FD�QX�FXPYD�OD�ELVWDELOXO�HOHPHQWDU�����V �DMXQJ �R�FRPDQG �QHSHUPLV ���GH�WLS�����



,Q� FRQFOX]LH� �� YH]L� SFW�� D�� úL� E�� �� VH� FRQVWDW � F � LQGLIHUHQW� GH� WDFW�� FRPDQGD� 1S  ,0R AA ==  a
GHWHUPLQDW�WUHFHUHD�ELVWDELOXOXL��vQ�VWDUHD�4 ���4¶ ���FX�DWkW�PDL�PXOW�LQGLIHUHQW�GH�LQWU ULOH�5�úL
6��GHWHUPLQkQG�úL�WUHFHUHD�ELVWDELOXOXL�0DVWHU�vQ�DFHHDúL�VWDUH�

6LPLODU�VH�XUP UHúWH�OLQLD���GLQ�WDEHOXO�GH�DGHY U�SHQWUX�FDUH�FRPDQGD� 0  ,1 == AA SR GHWHUPLQ
WUHFHUHD�ELVWDELOXOXL�vQ�VWDUHD�4� ���úL�4
� ��

)XQF LRQDUHD�SH�LQWU ULOH�VLQFURQH�5�úL�6

,Q�DFHVW�FD]� LQWU ULOH�DVLQFURQH�VXQW� LQDFWLYH��DGLF � 1SR AA == ; 1 fiind element neutru pentru

RSHUD LLOH�ù,�SXU�úL�VLPSOX�SXWHP�IDFH�DEVWUDF LH�GH�LQWU ULOH� AA S,R .
&HHD�FH�U PkQH�HVWH�R�FDVFDG �GH�WLS�0DVWHU�6ODYH�FX�SRU L�6,�18��SHQWUX�7DFW ��GDWHOH�GH� OD
LQWU ULOH� 56� LQWU � vQ�0DVWHU�� 6ODYH� ILLQG� EORFDW�� SHQWUX� 7DFW ��⇒� 0DVWHU� HVWH� EORFDW� úL� 6ODYH
validat copiindu-l pe Master.

5H]XOW �R� IXQF LRQDUH�FODVLF �GH�ELVWDELO�0DVWHU�6ODYH�� vQ�FDUH�DSDUHQW�FLUFXLWXO� IXQF LRQHD] �FD
XQ�ELVWDELO�DFWLY�SH�IURQW�GHVFUHVF WRU�DO�WDFWXOXL�

Transformarea în bistabil JK : � %LVWDELOXO� 56� SRDWH� IL� WUDQVIRUPDW� vQ� -.� DG XJkQGX�L
ELQHFXQRVFXWHOH�UHDF LL�GHGXVH�vQWU�XQ�SDUDJUDI�DQWHULRU���VH�REVHUY �F �WDFWXO�GH�WLS�0DVWHU�6ODYH
HVWH�FRPSDWLELO�DWkW� FX�ELVWDELOXO�56�FkW� úL� FX� FHO� -.��� �5HDF LLOH�GH� OD� LHúLUH�QX�QHFHVLW � SRU L
VXSOLPHQWDUH�� DSOLFkQGX�VH� GLUHFW� SRU LORU� �úL� �� IRVWD� LQWUDUH� 6� GHYHQLQG� -� LDU� IRVWD� LQWUDUH� 5
GHYHQLQG�.��'XS �WUDQVIRUPDUH�VH�RE LQH�XQ�ELVWDELO�WLS�-.��0DVWHU�6ODYH��FX�LQWU UL�56�SULRULWDUH
úL�DFWLYH�SH�QLYHO���

Fig. 17 Transformarea bistabilului RS în
bistabil JK

1RXO�ELVWDELO�DUH�LQWU ULOH� AA S,R �DVLQFURQH�úL
SULRULWDUH� FDUH� IXQF LRQHD] � LGHQWLF� FD� OD
bistabilul analizat mai sus RS.



6.3. CBB de tip Master-Slave RS cu tact paralel

%LVWDELOXO�DUH�VFKHPD�úL�WDEHOXO�GH�DGHY U�GLQ�ILJXU ��

Fig.18. CBB tip RS, Master-Slave cu tact paralel

&RQVWUXF LH
6H�REVHUY �FRQVWUXF LD�GH�WLS�0DVWHU�6ODYH��0DVWHU���SRU LOH������6ODYH���SRU LOH�������VH�REVHUY
SRU LOH�GH�DFFHV�����FDUH�VXQW�ù,�LDU�SRU LOH�GH�DFFHV�����FDUH�VXQW�6$8���deci tactul latch-urilor
QX� PDL� WUHEXLH� LQYHUVDW� FL� VH� DSOLF � SDUDOHO�� 6H� UHPDUF � FRQVWUXFWLY� F � LQWU ULOH� DVLQFURQH

AA S,R �VXQW�DSOLFDWH�DWkW�OD�0DVWHU�FkW�úL� OD�6ODYH��GDU�FDUH�QHFHVLW � VXSOLPHQWDU�SRU LOH������úL
FRQHFWDUHD�FRQYHQDELO �SHQWUX�D�DVLJXUD�FRPSDWLELOLWDWHD�
)XQF LRQDUHD
&LUFXLWXO�IXQF LRQHD] �LGHQWLF�FX�FHO�GLQ�FD]XO�DQWHULRU��7UDQVIRUPDUHD�56�vQ�-.�vQ�DFHVW�FD]�HVWH
LGHQWLF �FD�vQ�FD]XO�DQWHULRU�SULQ�UHDF LLOH�GH�OD�LHúLUL�OD�SRU LOH���úL��

%LVWDELOHOH�77/����������úL�����VXQW�ELVWDELOH�-.��0DVWHU�6ODYH�FDUH�SURYLQ�GLQ�ELVWDELOH�56�FX
WDFW�SDUDOHO�DYkQG�R�FRQVWUXF LH�DVHP Q WRDUH���ELVWDELOXO��0DVWHU�HVWH�XQ�ODWFK�FRQVWUXLW�FX�SRU L
GH�DFFHV�GH�WLS�6,� LDU� ELVWDELOXO�HOHPHQWDU�FX�SRU L�6$8�18� vQ� WLPS�FH�ELVWDELOXO�6ODYH�HVWH�XQ
ODWFK�FRQVWUXLW�FX�SRU L�GH�DFFHV�6$8�LDU�ELVWDELOXO�HOHPHQWDU�HVWH�FX�6,�18��6XQW�SUHY ]XWH�FX
LQWU UL�DVLQFURQH�SULRULWDUH�LGHQWLFH�FX�FHOH�DQDOL]DWH�PDL�VXV�

6.4. Circuite basculante bistabile CMOS

([LVWHQ D� SRU LORU� GH� WUDQVPLVLH� SHUPLWH� FD� vQ� IDPLOLD� &026� V � ILH� UHDOL]DWH� ELVWDELOH� DYkQG� R
VWUXFWXU �FKLDU�PDL�VLPSO �GHFkW�FHD�DQDOL]DW �OD�FLUFXLWHOH�DQWHULRDUH��5HDPLQWLP�F �R�SRDUW �GH
WUDQVPLVLH�&026�HVWH�IRUPDW �GLQ�GRX �WUDQ]LVWRDUH�026��XQXO�FX�FDQDO�LQGXV�GH�WLS�S�úL�XQXO�FX
FDQDO� LQGXV� GH� WLS� Q� FRQHFWDWH� vQ� SDUDOHO� úL� FRPDQGDWH� VLPXOWDQ� GH� GRX � VHPQDOH� GH� FORFN
FRPSOHPHQWDUH� DVWIHO� vQFkW� RUL� DPEHOH� VXQW� EORFDWH� RUL� DPEHOH� VXQW� GHFKLVH�� 3RDUWD� DVLJXU
FRQGXF LH�ELGLUHF LRQDO �

�������/DWFK�GH�WLS�'�vQ�FRQVWUXF LH�&026

6FKHPD�HOHFWULF �D�XQXL�DVWIHO�FLUFXLW�HVWH�SUH]HQWDW �vQ�ILJ����



Fig.19. Latch CMOS de tip D

&RQVWUXF LH
3RU LOH� �� úL� �� SHUPLW� RE LQHUHD� FHORU� GRX � FORFN�XUL� FRPSOHPHQWDUH� QHFHVDUH� SHQWUX� FRPDQGD
SRU LORU�GH�WUDQVPLVLH�
6H� UHPDUF � GH� DVHPHQHD� IDSWXO� F � SRU LOH� GH� WUDQVPLVLH� 371� úL� 372� VXQW� FRPDQGDWH� GH� DFHODúL
FORFN�vQ�RSR]L LH��FkQG�XQD�HVWH�GHVFKLV �FHDODOW �HVWH�EORFDW �úL�LQYHUV��

)XQF LRQDUH
&LUFXLWXO�IXQF LRQHD] �GXS �FXP�XUPHD] �

• Pentru 0CL1CL =⇒= úL� FD�XUPDUH�371� HVWH�GHVFKLV � úL�372� EORFDW �� ÌQ� DFHVW� FD]
FLUFXLWXO�HFKLYDOHQW�HVWH�GH�IRUPD�FHOXL�GLQ�ILJ����D���LHúLUHD�4�XUP ULQG�ILGHO�LQWUDHD�'�
   • Pentru  0CL 0CL =⇒= �úL�SRDUWD�GH�WUDQVPLVLH�371�HVWH�EORFDW �LDU�372�GHVFKLV ��ÌQ
DFHVW� FD]� FLUFXLWXO� HFKLYDOHQW� HVWH� FHO� GLQ� ILJ����E�� SRU LOH� �� úL� �� OXkQG� VWUXFWXUD� � XQ� ELVWDELO
HOHPHQWDU�úL�PHPRUkQG�GDWD�FDUH�D�IRVW�DQWHULRU�OD�LQWUDUHD�'�

)LJ�����)XQF LRQDUHD�ELVWDELOXOXL�ODWFK�GH�WLS�'

Concluzii
%LVWDELOXO�SUH]HQWDW�DUH�R�IXQF LRQDUH�FODVLF �GH�FLUFXLW�ODWFK��SRDUWD�GH�WUDQVPLVLH�371 jucând
UROXO�XQHL�SRU L�GH�DFFHV�LDU�SRU LOH������úL�372�ILLQG�ELVWDELOXO�HOHPHQWDU��,Q�FRQVWUXF LH�&026
ELVWDELOXO�WLS�'�HVWH�FHO�FDUH�VW �OD�ED]D�UHDOL] ULL�FHORUODOWH�WLSXUL�GH�ELVWDELOH�



,Q�VHULD�&026������H[LVW �FLUFXLWXO������FDUH�DUH�H[DFW�VFKHPD�DQDOL]DW �DYkQG�vQ�SOXV�vQF �R
LQWUDUH�SULQ�FDUH�VH�SRDWH�VWDELOL�QLYHOXO�DFWLY�DO�WDFWXOXL��vQ�IDSW�LQWHUFDOHD] �VDX�QX�VXSOLPHQWDU�vQ
VHULH�FX�SRU LOH���úL���vQF �R�SRDUW �LQYHUVRDUH��

6.4.2 %LVWDELO�GH�WLS�'��0DVWHU�6ODYH��vQ�FRQVWUXF LH�&026

'HVLJXU� F � úL� vQ� FRQVWUXF LH�&026�SRW� IL� UHDOL]DWH� FLUFXLWH� FX� SRU L� vQ� YDULDQWHOH�0DVWHU�6ODYH
FDUH�DX�IRVW�SUH]HQWDWH�DQWHULRU��6H�SRW�vQV �UHDOL]D�úL�DOWIHO�GH�FLUFXLWH��GH�H[HPSOX�FHO�GLQ�ILJ����

)LJ�����%LVWDELO�WLS�'��0DVWHU�6ODYH�vQ�FRQVWUXF LH�&026

&RQVWUXF LH
6H�UHFXQRDúWH�R�FRQVWUXF LH�0DVWHU�6ODYH�vQ�FDUH�FHOH�GRX �ODWFK�XUL�VXQW�GH�IDSW�LGHQWLFH�FX�FHO
GLQ�ILJ������VLQJXUD�PRGLILFDUH�ILLQG�WUDQVIRUPDUHD�SRU LORU�18�127��vQ�SRU L�6,�18�1$1'��FX
VFRSXO�GH�D�VH�SXWHD�DSOLFD�LQWU ULOH�GH�IRU DUH�DVLQFURQH�5�úL�6�
&LUFXLWXO�0DVWHU�HVWH�UHDOL]DW�FX�SRU LOH�GH�WUDQVPLVLH�371, PT2�úL��SRU LOH�ORJLFH���úL����%LVWDELOXO
6ODYH�HVWH�UHDOL]DW�FX�SRU LOH�GH�WUDQVPLVLH�373, PT4�úL�SRU LOH�ORJLFH���úL���
3RU LOH���������úL���DX�URO�GH�bufferare.
3RU LOH����úL����SHUPLW�RE LQHUHD�D�GRX �WDFWH�FRPSOHPHQWDUH�QHFHVDUH�SHQWUX�FRPDQGD�SRU LORU�GH
transmisie.
6H�UHPDUF �IDSWXO�F �371�úL�372�VXQW�FRPDQGDWH�vQ�RSR]L LH��DúD�FXP�HVWH�QHFHVDU�OD�XQ�ODWFK���'H
DVHPHQHD�SRU LOH�373�úL�374�VXQW�FRPDQGDWH�vQ�RSR]L LH�
6H�REVHUY �GH�DVHPHQHD�IDSWXO�F �SRU LOH�GH�DFFHV�vQ�0DVWHU�úL�vQ�6ODYH��371�úL�UHVSHFWLY�373 sunt
FRPDQGDWH�vQ�RSR]L LH�DúD�FXP�HVWH�QHFHVDU�OD�XQ�DQVDPEOX�0DVWHU�6ODYH�

)XQF LRQDUH
)XQF LRQDUHD�ELVDWELOXOXL�HVWH�GHVFULV �GH�WDEHOXO�DO WXUDW�

6H�REVHUY �F �LQWU ULOH�DVLQFURQH�5��6�VXQW�SULRULWDUH��VH
DSOLF �GLUHFW�ELVWDELOHORU�HOHPHQWDUH�FX�QLYHO�DFWLY����
$WXQFL�FkQG�5��6�VXQW�LQDFWLYH�ELVWDELOHOH�IXQF LRQHD]
FX�LQWU ULOH�'�úL�&/�GXS �SULQFLSLXO�FODVLF�DO�ELVWDELOHORU
master-slave.
$QDOL]D� IXQF LRQ ULL�FLUFXLWXOXL�VH�SRDWH� IDFH� LPHGLDW� IRORVLQG�GUHSW�PRGHO�FHOHODOWH� ELVWDELOH�GH
tip Master-Slave analizate în capitolele anterioare.



2EVHUYD LH
'XS � FXP� DX� IRVW� SUH]HQWDWH� ELVWDELOHOH� vQ� FRQVWUXF LH� &026� FHO� PDL� VLPSOX� VH� UHDOL]HD]
ELVWDELOHOH�GH�WLS�'�FRPSDUDWLY�FX�FHOH�GH�WLS�56��$WXQFL�FkQG�VH�GRUHúWH�UHDOL]DUHD�XQXL�ELVWDELO
-.�VDX�7��vQ�YDULDQW �&026�VH�SRUQHúWH�GH�OD�XQ�ELVWDELO�GH�WLS�'�FDUH�XOWHULRU�VH�WUDQVIRUP � vQ
JK sau T.
In seria 4000 sunt realizate circuitul 4013, bistabil de tip D Master-Slave exact cu schema
DQDOL]DW � PDL� VXV� úL� ELVWDELOXO� ����� FDUH� HVWH� XQ� ELVWDELO� GH� WLS� -.�0DVWHU�6ODYH� RE LQXW� SULQ
transformarea bistabilului D în bistabil JK.

7. Regimul dinamic al circuitelor basculante bistabile

7LPSLL�VSHFLILFL�FDUH�FDUDFWHUL]HD] �IXQF LRQDUHD�ELVWDELOHORU�VXQW�
- WLPS�GH�SURSDJDUH�GH�OD�LQWUDUH�OD�LHúLH�Wp
- GXUDWD�PLQLP �D�LPSXOVXOXL�DFWLY�GH�OD�LQWUDUH�Ww
- WLPSL�GH�UH]HUY �LQDLQWHD�úL�GXS �IURQWXO�DFWLY�DO�WDFWXOXL

'HWDOLD L�SHQWUX�ILHFDUH�WLS�GH�ELVWDELO��DFHúWLD�VXQW�SUH]HQWD L�PDL�MRV�

%LVWDELO�DVLQFURQ��ELVWDELO�HOHPHQWDU�WLS�56�VDX�LQWU UL�SULRULWDUH�OD�XQ�ELVWDELO�0DVWHU�6ODYH�
In conformitate cu fig.22 se definesc
XUP WRULL�SDUDPHWULL��

tw���GXUDWD�PLQLP �D�QLYHOXOXL
DFWLY� DO� LQWU ULL� DVLQFURQH�� QLYHOXO
activ poate fi L sau H.

tp In-Q  - timp de propagare de
OD� LQWUDUH� OD� LHúLUHD� 4� �� HVWH� WLPSXO
VFXUV� vQWUH� PRPHQWXO� DSOLF ULL� XQHL
FRPHQ]L� OD� LQWUDUH� úL� PRPHQWXO� vQ
FDUH�LHúLUHD�H[HFXW �DFHD�FRPDQG �

Fig.22. Timpii specifici unui bistabil asincron

Exemple :
&LUFXLWXO������ �%LVWDELO�WLS�0DVWHU�6ODYH�VHULD�77/�VWDQGDUG��FRPHQ]L�SH�LQWU ULOH�DVLQFURQH
• tw(L)  = 25 ns
• tp R,S-Q  = ���QV�SHQWUX�YDULD LD�LHúLULL��/+

���QV�SHQWUX�YDULD LD�LHúLULL��+/

&LUFXLWXO������� �%LVWDELO�'���0DVWHU�6ODYH��VHULD�&026��FRPHQ]L�SH�LQWU ULOH�DVLQFURQH
• tw(H)  =  25 ns  pentru VDD = 5 V

12 ns pentru VDD = 10 V
10 ns  pentru VDD = 15 V

• tp R,S - Q = 60 ns  pentru  VDD� ���9�YDULD LD�/+���� 100 ns pentru VDD� ��9�YDULD LD�+/
30 ns pentru VDD� ����9�YDULD LD�/+�� 40 ns pentru VDD� ����9�YDULD LD�+/
20 ns pentru VDD� ����9�YDULD LD�/+� 30 ns pentru VDD� ����9�YDULD LD�+/



Bistabil sincron de tip latch

)LJ�����7LPSLL�VSHFLILFL�IXQF LRQ ULL�XQXL�ELVWDELO�GH�WLS�ODWFK

• tw�� �GXUDWD�PLQLP �D�QLYHOXOXL�DFWLY�DO�WDFWXOXL
• 7� �SHULRDGD�PLQLP ��IUHFYHQ D�PD[LP ���D�VHPQDOXOXL�GH�WDFW
• tp CL-Q� �GXUDWD� VFXUV � vQWUH�PRPHQWXO� IURQWXOXL� GH� vQFHSXW� DO� WDFWXOXL� DFWLY� úL� PRPHQWXO� vQ

FDUH�LHúLUHD�VH�PRGLILF
•  tp D-Q�� �GXUDWD�VFXUV �vQWUH�PRPHQWXO�PRGLILF ULL�XQHL�GH�OD�LQWUDUH��vQ�LQWHULRUXO�LQWHUYDOXOXL

vQ�FDUH�WDFWXO�HVWH�DFWLY��úL�PRPHQWXO�vQ�FDUH�LHúLUHD�VH�PRGLILF
• tsu  = timp de prestabilire ( time set-up) = intervalul de timp de înaintea frontului de închidere

DO�WDFWXOXL�vQ�FDUH�GDWHOH�GH�OD�LQWU UL�QX�DX�YRLH�V �VH�PRGLILFH
• th� �WLPS�GH�PHQ LQHU��WLPH�KROG�� �LQWHUYDOXO�GH�WLPS�GH�GXS �IURQWXO�GH�vQFKLGHUH�DO�WDFWXOXL

vQ�FDUH�GDWHOH�GH�OD�LQWU UL�QX�DX�YRLH�V �VH�PRGLILFH
Pe intervalul timpilor tsu + th��HVWH�LQWHU]LV�D�VH�PRGLILFD�GDWHOH�GH�OD�LQWU UL��LHúLUHD�4�SXWkQG�DYHD
R�IXQF LRQDUH�GHIHFWXRDV �vQ�FD]�FRQWUDU�

Exemple:
Circuitul 475 = Bistabil tip D latch, seria TTL standard.
• tsu =  20 ns
• th = 5 ns
• tp D-Q�� ����QV�SHQWUX�YDULD LD�/+�������QV�SHQWUX�YDULD LD�+/
• tp CL-Q� ����QV�SHQWUX�YDULD LD�/+������QV�SHQWUX�YDULD LD�+/

Bistabil sincron de tip Master-Slave
$SDUHQW��XQ�ELVWDELO�0DVWHU�6ODYH�DF LRQHD] �VLPLODU�XQXL�ELVWDELO�VLQFURQ�GH�WLS�IURQW�úL�vQ
FRQVHFLQ �WLPSLL�VSHFLILFL�VXQW�GHILQL L�VLPLODU�ILJ���



)LJ�����7LPSLL�VSHFLILFL�IXQF LRQ ULL�XQXL�ELVWDELO�GH�WLS�0DVWHU�6ODYH

• tw� �  � GXUDWD�PLQLP � SHQWUX� FHOH� GRX � QLYHOH� DFWLYH� �XQXO� SHQWUX�0DVWHU� úL� FHO ODOW� SHQWUX
Slave) ale tactului.

• 7� �SHULRDGD�PLQLP ��IUHFYHQ D�PD[LP ���D�VHPQDOXOXL�GH�WDFW�
• tp CL-Q� �GXUDWD�VFXUV �vQWUH�PRPHQWXO�IURQWXOXL�DFWLY�DO�WDFWXOXL�úL�PRPHQWXO�vQ�FDUH�LHúLUHD�VH

PRGLILF �
• tsu  = timp de prestabilire ( time set-up) = intervalul de timp de înaintea frontului activ al

WDFWXOXL�vQ�FDUH�GDWHOH�GH�OD�LQWU UL�QX�DX�YRLH�V �VH�PRGLILFH�
• th� �WLPS�GH�PHQ LQHU��WLPH�KROG�� �LQWHUYDOXO�GH�WLPS�GH�GXS �IURQWXO�DFWLY�DO�WDFWXOXL�vQ�FDUH

GDWHOH�GH�OD�LQWU UL�QX�DX�YRLH�V �VH�PRGLILFH�
Pe intervalul timpilor tsu + th��HVWH�LQWHU]LV�D�VH�PRGLILFD�GDWHOH�GH�OD�LQWU UL��LHúLUHD�4�SXWkQG�DYHD
R�IXQF LRQDUH�GHIHFWXRDV �vQ�FD]�FRQWUDU�

Exemple:
Circuitul 472 = Bistabil tip JK, Master-Slave, seria TTL standard.
• tsu =  0 ns
• th = 0 ns
• tp CL-Q� ����QV�SHQWUX�YDULD LD�/+�D�LHúLULL�����QV�SHQWUX�YDULD LD�+/�D�LHúLULL
• tw (H) = 20 ns
• tw (L) = 47 ns
• fmax� �����0+]�IUHFYHQ D�PD[LP �D�WDFWXOXL

Circuitul 4013  = Bistabil D, Master-Slave seria CMOS
• tsu  =  20 ns  pentru VDD = 5 V;    10 ns pentru VDD = 10 V;     5 ns pentru VDD = 15 V
• th = 0
• tp CL - Q = 95 ns  pentru  VDD� ���9�YDULD LD�/+���� 110 ns pentru VDD� ��9�YDULD LD�+/

40 ns pentru VDD� ����9�YDULD LD�/+�� 45 ns pentru VDD� ����9�YDULD LD�+/
30 ns pentru VDD� ����9�YDULD LD�/+� 30 ns pentru VDD� ����9�YDULD LD�+/

• fmax = 14 MHz pentru VDD = 5 V ;  28 MHz  pentru VDD = 10 V ; 40 MHz pantru VDD = 15 V



Bistabil sincron pe frontul impulsului de tact

)LJ�����7LPSLL�VSHFLILFL�IXQF LRQ ULL�XQXL�ELVWDELO�VLQFURQ�SH�IURQWXO�WDFWXOXL

• tw�� �GXUDWD�PLQLP �D�QLYHOXOXL�WDFWXOXL��GLVWLQFW �SHQWUX�FHOH�GRX �QLYHOH��
• 7� �SHULRDGD�PLQLP ��IUHFYHQ D�PD[LP ���D�VHPQDOXOXL�GH�WDFW
• tp CL-Q� �GXUDWD�VFXUV �vQWUH�PRPHQWXO�IURQWXOXL�DFWLY�DO�WDFWXOXL�úL�PRPHQWXO�vQ�FDUH�LHúLUHD�VH

PRGLILF
• tsu  = timp de prestabilire ( time set-up) = intervalul de timp de înaintea frontului activ al

WDFWXOXL�vQ�FDUH�GDWHOH�GH�OD�LQWU UL�QX�DX�YRLH�V �VH�PRGLILFH
• th� �WLPS�GH�PHQ LQHU��WLPH�KROG�� �LQWHUYDOXO�GH�WLPS�GH�GXS �IURQWXO�DFWLY�DO�WDFWXOXL�vQ�FDUH

GDWHOH�GH�OD�LQWU UL�QX�DX�YRLH�V �VH�PRGLILFH
Pe intervalul timpilor tsu + th��HVWH�LQWHU]LV�D�VH�PRGLILFD�GDWHOH�GH�OD�LQWU UL��LHúLUHD�4�SXWkQG�DYHD
R�IXQF LRQDUH�GHIHFWXRDV �vQ�FD]�FRQWUDU�
3HQWUX�ELVWDELOHOH�VLQFURQH�SH�IURQWXO�WDFWXOXL�HVWH�UHFRPDQGDELO�FD�IURQWXO�DFWLY�DO�WDFWXOXL�V �ILH
SH�FkW�VH�SRDWH�PDL�DSURDSH�GH�LGHDO���GXUDW �PLF �úL�I U �RVFLOD LL�

Exemple:
&LUFXLWXO����� �%LVWDELO�WLS�'�VLQFURQ�SH�IURQWXO�FUHVF WRU�DO�WDFWXOXL��VHULD�77/�VWDQGDUG�
• tsu =  20 ns
• th = 5 ns
• tp CL-Q� ����QV�SHQWUX�YDULD LD�/+�D�LHúLULL�����QV�SHQWUX�YDULD LD�+/�D�LHúLULL
• tw (H) = 30 ns
• tw (L) = 37 ns
• fmax� �����0+]�IUHFYHQ D�PD[LP �D�WDFWXOXL


