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3.4.2.1. Circuite logice TTL Schottky

Dioda Schottky
/D� FRQWDFWXO� vQWUH� PHWDOH� �GH� LQWHUHV� SHQWUX� FLUFXLWHOH� ORJLFH� $OXPLQLX� VDX� 3ODWLQD�� úL
semiconductorul de tip n subdopat (ND �� ��16 cm-3� �� VH� IRUPHD] � R� MRQF LXQH� FX
caracteristicile unei diode.

3ULQFLSDOXO� DYDQWDM� DGXV� GH� R� DVWIHO� GH� GLRG
FRPSDUDWLY� FX� GLRGD� FODVLF � IRUPDW � OD� R
MRQF LXQH�WLS�S�Q��HVWH�IDSWXO�F �� OD�R�SRODUL]DUH
GLUHFW �� HOHFWURQLL� DVLJXU � FRQGXF LD� DWkW� vQ
PHWDO� FkW� úL� vQ� VHPLFRQGXFWRUXO� Q� �� FX� DOWH
FXYLQWH�� QXPDL� SXUW WRULL� PDMRULWDUL� FRQWULEXLH
OD� FRQVWLWXLUHD� FXUHQWXOXL�� $EVHQ D� SXUW URULORU
PLQRULWDUL� úL�GHFL� D� VDUFLQLL� VWRFDWH�� IDFH� FD�� vQ

UHJLP� GH� FRPXWD LH�� WLPSXO� GH
stocare (asociat cu necesitatea de
D� HOLPLQD� VDUFLQD� PLQRULWDU

VWRFDW ��V �VFDG �VLP LWRU�úL�SULQ�DFHDVWD�GXFH�OD�FUHúWHUHD�YLWH]HL�GH�FRPXWD LH�D�GLRGHL�
& GHUHD� GH� WHQVLXQH� SH� GLRGD� SRODUL]DW � GLUHFW� GHSLQGH� QXPDL� GH� WLSXO� GH� PHWDO� XWLOL]DW� úL
pentru metalele folosite uzual în circuitele logice (preponderent Pt) este de cca. 0,45 – 0,5 V.

Tranzistor Schottky

8Q� WUDQ]LVWRU� 6FKRWWN\� VH� RE LQH� IRDUWH� XúRU� GDF � VH� H[WLQGH� FRQWDFWXO� ED]HL� DVWIHO� vQFkW� V
DFRSHUH� úL�R�SRU LXQH�GLQ� FROHFWRU��6H� IRUPHD] � vQ� DFHVW� IHO�R�GLRG �6FKRWWN\� vQWUH�PHWDO� úL
semiconductorul n-�DO�FROHFWRUXOXL��GLRG �FDUH�GLQ�SXQFW�GH�YHGHUH� HOHFWULF� HVWH� FRQHFWDW � vQ
SDUDOHO�FX�MRQF LXQHD�FROHFWRU�ED] �

Fig. 3.42. Tranzistor Schottky

([LVWHQ D�DFHVWHL�GLRGH�DUH�XQ�GXEOX�HIHFW�
a. 1X� SHUPLWH� WUDQ]LVWRUXOXL� ELSRODU� V � VH� VDWXUH]H�� $WXQFL� FkQG� MRQF LXQHD� %�&� D

WUDQ]LVWRUXOXL� GHYLQH� SRODUL]DW � GLUHFW� úL� VH� DWLQJH� R� WHQVLXQH� GH� ����� 9� �� GLRGD
6FKRWWN\� LQWU � vQ� FRQGXF LH� úL� QX� SHUPLWH� FUHúWHUHD� WHQVLXQLL� � SHVWH� DFHDVW � YDORDUH
DVWIHO� vQFkW� V � VH� DWLQJ � YDORDUHD� GH� ����9� FkW� DU� IL� QHFHVDU� SHQWUX� GHVFKLGHUHD� XQHL
MRQF LXQL�VHPLFRQGXFWRDUH�� ,Q�DFHVW� IHO� WUDQ]LVWRUXO� ELSRODU� U PkQH�DFWLY�� OD� OLPLWD�GH
VDWXUD LH��DYkQG�R�F GHUH�GH�WHQVLXQH�8CE�GH�FFD������9��3UHYHQLQG�VWDUHD�GH�VDWXUD LH�D
WUDQ]LVWRUXOXL�ELSRODU��DFHVWD�YD�DYHD�R�YLWH] �QHW�VSRULW �OD�EDVFXODUHD�VSUH�EORFDUH��VH
HOLPLQ �DúD�QXPLWXO�WLPS�GH�vQWkU]LHUH�GH�VDWXUD LH�±�VDWXUDWLRQ�GHOD\�WLPH��

b. 'LRGD�6FKRWWN\��vQV úL��FRPXW �IRDUWH�UDSLG�VWLPXOkQG�úL�FRPXWDUHD�WUDQ]LVWRUXOXL�

Fig.3.41. Dioda Schottky
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,Q� FRQVHFLQ �� XQ� WUDQ]LVWRU� 6FKRWWN\� DUH� YLWH]D� GH� EDVFXODUH� QHW� P ULW � FRPSDUDWLY� FX� XQ
WUDQ]LVWRU�RELúQXLW�FHHD�FH�vO�IDFH�XWLOL]DELO�vQ�FD]XO�FLUFXLWHORU�ORJLFH�
3HQWUX�FRPSDUD LH�SUH]HQW P�PDL� MRV�GDWH�SULYLQG�EDVFXODUHD�XQXL� LQYHUVRU�RELúQXLW� UHDOL]DW
FX� XQ� VLQJXU� WUDQ]LVWRU� úL� FDUDFWHUL]DW� GH� WLPSLL� GH� EDVFXODUH� Won� úL� Woff � XQGH� DFHúWLD� VH
FDOFXOHD] �FX�Won = fall time iar toff = rise time + saturation time .

7UDQ]LVWRU�RELúQXLW��� fall time  4,5 ns
rise time 15 ns
saturation time 22 – 24 ns

Tranzistor Schottky: fall time 4,5 ns
rise time 15 ns
saturation time 0

2EVHUYD LH���&UHúWHUHD�YLWH]HL�XQXL�FLUFXLW�ORJLF�SULQ�HYLWDUHD�VW ULL�GH�VDWXUD LH�D�WUDQ]LVWRUXOXL
ELSRODU�HVWH�R�VROX LH�DGRSWDW �úL�vQ�FD]XO�DOWRU�FLUFXLWH�ORJLFH�FXP�DU�IL�FLUFXLWHOH�(&/�

3RDUWD�ORJLF �77/�6FKRWWN\

,Q�ILJ�������HVWH�SUH]HQWDW �SRDUWD�UHSUH]HQWDWLY �D�IDPLOLHL�77/�6FKRWWN\�

)LJ��������3RDUWD�6,�18�vQ�FRQVWUXF LH�77/�6FKRWWN\

&RQVWUXF LH
6H�UHFXQRDúWH�DUKLWHFWXUD�JHQHUDO �D�XQXL�FLUFXLW�77/���WUDQ]LVWRUXO�PXOWLHPLWRU�GH�LQWUDUH�FDUH
UHDOL]HD] � IXQF LD�6,�� WUDQ]LVWRUXO� LQYHUVRU�72� ��HWDMXO�GH� LHúLUH� vQ� FRQWUDWLPS��7RWXúL�� ID �GH
SRDUWD�GLQ�VHULD�VWDQGDUG�VH�SRW�SXQH�vQ�HYLGHQ �XUP WRDUHOH���PRGLILF UL�

1. 7RDWH�UH]LVWHQ HOH�DX�YDORUL�PDL�PLFL�DVLJXUkQG�vQ�DFHVW�IHO�R�FDOH�GH�FXUHQW�PDL�UDSLG
SHQWUX� HYDFXDUHD� VDUFLQLORU� VWRFDWH� vQ� MRQF LXQL� �SH� DFHDVW � FDOH� VH� DVLJXU � R�P VXU
JHQHUDO �GH�FUHúWHUH�D�YLWH]HL�FLUFXLWXOXL���$FHDVW �PRGLILFDUH�DWUDJH�GXSD�VLQH�úL�GRX
FRQVHFLQ H�QHJDWLYH�

• 3XWHUHD�GLVLSDW �GH�SRDUWD�6FKRWWN\�HVWH�FDP�GH�GRX �RUL�PDL�PDUH�FRPSDUDWLY
cu poarta standard (vezi R1�úL�52�FDP�GH�GRX �RUL�PDL�PLFL�GHFkW� UH]LVWHQ HOH
omoloage de la seria standard).
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• Curentul de intrare IIL�HVWH�úL�HO�P ULW��R� LQWUDUH�6FKRWWN\� HFKLYDOkQG�FDP�FkW
GRX � LQWU UL� VWDQGDUG� �YH]L� SUREOHPHOH� FH� DSDU� vQ� OHJ WXU � FX� )DQ�RXW�XO� OD� R
LQWHUID �77/�VWDQGDUG�±�77/�6FKRWWN\��

2. 7RDWH� WUDQ]LVWRDUHOH� IRORVLWH� �H[FHS LH�73� �� SUHFXP� úL� GLRGHOH� GH� W LHUH� GH� OD� LQWUDUH
sunt de tip Schottky. Tranzistorul T3�ILLQG�DO�GRLOHD�WUDQ]LVWRU�DO�XQXL�PRQWDM�FDVFRG �
GLQ� vQV úL� IXQF LRQDUHD� DFHVWXL� WLS� GH� PRQWDM� QX� DMXQJH� V � ILH� VDWXUDW� úL� GLQ� DFHDVW
FDX] �QX�HVWH�QHFHVDU�V �ILH�6FKRWWN\�

3. Tranzistorul T3� úL� GLRGD� '� GH� OD� YDULDQWD� VWDQGDUG� VXQW� vQORFXLWH� FX� PRQWDMXO
'DUOLQJWRQ��FDVFRG ��UHDOL]DW�FX�75�úL�73. Rolul diodei D (acela de decalaj de tensiune
în cazul VOL��HVWH�MXFDW�DFXP�GH�MRQF LXQHD�%�(�D�WUDQ]LVWRUXOXL�75. Montajul realizat
cu T3, T5� IRUPHD] � GH� IDSW� XQ� WUDQ]LVWRU� FRPSXV� DYkQG� IDFWRUXO� GH� DPSOLILFDUH� vQ
FXUHQW� PDL� PDUH�� DGLF � ech 5 3.� 3H� DFHDVW � FDOH� VFDGH� LPSHGDQ D� GH� LHúLUH� D
repetorului pe emitor ( R2��� ech���� ±� YH]L� SDUDJUDIXO� �������� SFW������� úL� FUHúWH
SRVLELOLWDWHD�VD�GH�D� vQF UFD�PDL� UDSLG�R�VDUFLQ �FDSDFLWLY �� ,Q�DFHVW� IHO� VFDGH� WLPSXO
tPLH al circuitului.

,Q�WDEHOXO�XUP WRU�VXQW�SUH]HQWDWH�WUHL�YDULDQWH�GH�UHDOL]DUH�D�XQXL�DVWIHO�GH�HWDM�GH�LHúLUH�

9DULDQW �a.

• 7HQVLXQHD� GH� LHúLUH� 9OH  este VOH = VCC – VBE

�MRQF LXQHD�%�(�D�OXL�73�HVWH�VFXUWFLUFXLWDW �GH�55 ).
• 'LPHQVLXQHD�HVWH�PLQLP ��73�úL�75�DYkQG�DFHHDúL�UHJLXQH

de colector.
• ,HúLUHD�QX�SRDWH�IL� OHJDW �OD�WHQVLXQH�PDL�PDUH�GHFkW�9CC

+ VD� �� IDFLOLWDWH� FRQYHQDELO � vQ� FD]XO� LQWHUID ULL� FX� DOWH
WLSXUL�GH�FLUFXLWH��GHRDUHFH� VH�GHVFKLGH� MRQF LXQHD�S�±�Q
GLQWUH� UH]LVWHQ D�55� úL� UHJLXQHD� VD� L]RODWRDUH��UHJLXQH�GH
WLS�Q�OHJDW �OD�9CC).

9DULDQW �b.

• $VLJXU �WHQVLXQH�GH�LHVLUH�9OH = VCC – VBE  .
• Dimensiunea este mai mare decât la varianta a.
• ,HúLUHD�QX�SRDWH�IL�FRQHFWDW ��OD�R�WHQVLXQH�PDL�PDUH�GHFkW

VCC + VD
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9DULDQW  c.

• $VLJXU �WHQVLXQH�GH�LHVLUH�9OH = VCC – 2VBE  a ceva mia
mare deoarece impulsul logic Ul� � HVWH� PDL� PLF� úL
WHQVLXQHD� ILQDO � GH� vQF UFDUH� D� FDSDFLW LL� SDUD]LWH� HVWH
PDL�PLF ��

• 'LPHQVLXQHD�HVWH�PLQLP �
• ,HúLUHD�SRDWH� IL� FRQHFWDW � � OD� R� WHQVLXQH�PDL� PDUH� GHFkW

VCC + VD .
• &RVXP�VSRULW�GDWRULW �FRQHFW ULL�UH]LVWHQ HL�55�OD�PDV �

4. 5H]LVWHQ D�53 GH�OD�VHULD�VWDQGDUG�D�IRVW�vQORFXLW �FX�JUXSXO�52, T6, R6�FDUH�MRDF �UROXO
XQHL�UH]LVWHQ H�GLQDPLFH�DF LRQkQG�GXS �FXP�XUPHD] �

• 0RGLILF � DOXUD� FDUDFWHULVWLFLL� GH� WUDQVIHU� vQ
regiunea VD < VIN < 2VD�� DGLF � DFROR� XQGH� SDQWD
caracteristicii pentru seria standard era de valoare –
�����$WkWD�WLPS�FkW�WHQVLXQHD�GH�LQWUDUH�HVWH�FXSULQV
vQ�GRPHQLXO�PHQ LRQDW�� WUDQ]LVWRDUHOH�76� úL�72 sunt
EORFDWH� úL� OD� LHúLUH� VH� S VWUHD] � QLYHOXO� 9OH ( spre
deosebire de seria standard unde intrarea în
FRQGXF LH� D� OXL� 72 duce la o valoare a pantei
caracteristicii de   - R2/R3. Modificarea
caracteristicii de transfer duce la o margine de

]JRPRW�PDL�EXQ �SHQWUX�QLYHO�+LJK�

• Panta caracteristicii de transfer în jurul
valorii tensiunii de prag (aproximativ 2VD ) este mai mare.

• ÌQ�VLWXD LD�9OL� OD� LHúLUH��JUXSXO�52, T6, R6�FRQGXFH��DYkQG�R�UH]LVWHQ �HFKLYDOHQW �PDL
PLF � GHFkW� UH]LVWHQ D� IL[ � GH� OD� VHULD� VWDQGDUG� úL� IDYRUL]kQG� vQ� DFHVW� IHO� FRPXWD LD
tranzistorului T4�GH�LHúLUH�

3.4.2.2. Circuite TTL Low power Schottky

Varianta low power Schottky TTL (indicativ LS) are valori tipice pentru timpul de propagare
GH����QV��VLPLODU�FX�VHULD�VWDQGDUG��GDU�R�SXWHUH�GLVLSDW �GH�FFD���PZ�FHHD�FH�vQVHDPQ �GH��
RUL�PDL�SX LQ�FRPSDUDWLY�FX�DFHHDúL�VHULH�

&RQVWUXF LH

&RPSDUDWLY�FX�FHOHODOWH�VHULL�SUH]HQWDWH�DQWHULRU�VH�GHRVHEHVF�XUP WRDUHOH�SDUWLFXODULW L�
1. 7RDWH�UH]LVWHQ HOH�DX�YDORUL�FRQVLGHUDELO�P ULWH� ID �GH�VHULD�6FKRWWN\�úL�FKLDU� ID �GH

seria standard.

Fig.3. 44. Modificarea caracteristicii
de transfer
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Fig. 3. 45. Poarta low power Schottky

2. /D�LQWUDUH�VH�UHYLQH�OD�YDULDQWD�UHDOL] ULL�FLUFXLWXOXL�6,�FX�GLRGH�vQ� ORFXO�WUDQ]LVWRUXOXL
PXOWLHPLWRU� GH� LQWUDUH� VSHFLILF� 77/� �vQ� IRQG� GH� XQGH� YLQH� úL� QXPHOH� IDPLOLHL� GH
FLUFXLWH���0RWLYD LD�HVWH�XUP WRDUHD��

• Tranzistorul T2�OD�YDULDQWD�6FKRWWN\�QX�PDL�IXQF LRQHD] �vQWU�XQ�UHJLP�VDWXUDW�
EORFDW�FL� vQWU�XQXO�DFWLY�EORFDW��ÌQ�FRQVHFLQ �QX�PDL�HVWH�QHYRLH�VWULQJHQW �GH
R�FDOH�UDSLG �GH�HOLPLQDUH�D�VDUFLQLL� VWRFDWH�vQ�ED]D�VD��UD LXQHD�SULQFLSDO �GH
introducere a tranzistorului multiemitor de intrare).

• (YROX LD�WHKQRORJLHL�PLFURHOHFWURQLFH�SHQWUX�UHDOL]DUHD�WUDQ]LVWRDUHORU�ELSRODUH
�GH�OD���� P�în anii 1980 la 6 P�vQ�DQLL������úL�DSRL�OD����� P�în anii 2000) a
SHUPLV�UHDOL]DUHD�XQRU�GLRGH�GH�LQWUDUH�D�F URU�VXSUDID �HVWH�FRQVLGHUDELO�PDL
PLF �GHFkW�FHD�D�XQXL�WUDQ]LVWRU�PXOWLHPLWRU�GH�LQWUDUH���FFD������GLQ�VXSUDID D
DFHVWXLD��� ÌQ� FRQVHFLQ � úL� FDSDFLW LOH� SDUD]LWH� DOH� DFHVWRUD� VXQW� UHGXVH
FRUHVSXQ] WRU�

)XQF LRQDUH

&LUFXLWXO�DUH�IXQF LRQDUHD�FODVLF �D�FLUFXLWHORU�77/�
• Circuit SI realizat cu diodele D1�úL�'2.
• 'LRGH�GH�W LHUH�OD�LQWUDUH�
• Tranzistorul T4 inversor.
• (WDM�GH�LHúLUH�vQ�FRQWUDWLPS�FX�GXEOHW
• Tranzistorul T5�FX�URO�GH�UH]LVWHQ �GLQDPLF �

Diodele D3�úL�'4�FDUH�DSDU�VXSOLPHQWDU�DMXW �FRPXWD LD�HWDMHORU�GH�LHúLUH�GXSD�FXP�XUPHD] �
• D3�HOLPLQ �UDSLG�VDUFLQD�VWRFDW �vQ�ED]D�OXL�73DMXWkQG�OD�EORFDUHD�PDL�UDSLG �D

DFHVWXLD�� ,Q�SOXV�DFHDVW �GLRG �DMXW �úL� OD�GHVFKLGHUHD� OXL�74�±� LQL LDO��FkQG�VH
HOLPLQ � VDUFLQD� VWRFDW � GLQ� ED]D� OXL� 73 prin D3� VH� VXSOLPHQWHD] � FXUHQWXO� GH
colector pentru T2�úL�SULQ�DFHDVWD�úL�FXUHQWXO�GH�ED] �SHQWUX�74.

• Dioda D4�DMXW �vQ�JHQHUDO�OD�EDVFXODUHD�LHúLULL�GLQ�+LJK�vQ�/RZ��
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Caracteristica de transfer (fig. 3.46.) a
SRU LL� /6� HVWH� XúRU� PRGLILFDW � ID � GH
celelalte variante TTL. Punctul de
IXQF LRQDUH� $� FDUDFWHUL]HD] � H[DFW
momentul de deschidere pentru T2.
'HRDUHFH� DFHVWD� DUH� MRQF LXQHD� %(� vQ
serie cu cea a tranzistorului T6 se poate
calcula
UIN A = VBE + VBE – VD S��úL�DGRSWkQG
SHQWUX� GLRGD� 6FKRWWN\� R� F GHUH� GH
tensiune de VD S� ������9�VH�RE LQH

UIN A = 0,7  + 0,7  – 0,45 = 0,95 V

3HQWUX�FRPSDUD LH�� vQ�WDEHOXO�XUP WRU�VXQW�SUH]HQWDWH�SULQFLSDOHOH�SHUIRUPDQ H�DOH�FLUFXLWHORU
GHVFULVH�SkQ �DFXP�

7DEHO�FX�SULQFLSDOHOH�SHUIRUPDQ H�DOH�FLUFXLWHORU�77/���7A = 25º C)

Seria 74 Seria 74 S Seria 74 LS
min VOH / max VOL 2,4 V / 0,4 V 2,7 V / 0,5 V 2,7 V / 0,5 V
min VIH / max VIL 2,0 V / 0,8 V 2,0 V / 0,8 V 2,0 V / 0,8 V
min IOH / min IOL - 0,4 mA/16 mA - 1,0 mA/20 mA - 0,4 mA/8 mA
max IIH / max IIL ��� $������P$ ��� $������P$ ��� $������P$
Timp de propagare tipic 10 ns 3 ns 10 ns
3XWHUH�GLVLSDW �SHU�SRDUW 10 mW 20 mW 2 mW

3.4.2.3. Circuite TTL din seriile “advanced Schottky”

ÌQ�DQLL������VHULLOH�6FKRWWN\�DX�IRVW�vPEXQ W LWH�GXFkQG�OD�DSDUL LD�D�GRX �QRL�VHULL�
54 AS / 74 AS Advanced  Schottky
54 ALS / 74 ALS Advanced Low power Schottky

Circuitul  AS � �ILJ���������DUH�VWUXFWXUD�úL�FRPSRQHQWHOH�DSURDSH� LGHQWLFH�FX�FHOH�GH� OD�VHULD
6FKRWWN\� GRDU� F � WUDQ]LVWRUXO� PXOWLHPLWRU� GH� OD� LQWUDUH� D� IRVW� vQORFXLW� FX� GLRGH�� VLPLODU� FX
VROX LD�DGRSWDW �OD�VHULD�/6�

Circuitul  ALS � �ILJ�� �������GHúL� SUH]LQW �PDL�PXOWH�PRGLILF UL� S VWUHD] � WRWXúL� VWUXFWXUD�GH
ED] �D�FLUFXLWHORU�77/�
6H� REVHUY �� vQ� SULPXO� UkQG�� YDORULOH� P ULWH� GH� FFD�� GRX � RUL� DOH� WXWXURU� UH]LVWHQ HORU� vQ
FRPSDUD LH�FX�VHULD�/6�

Fig. 3.46. Caracteristica de transfer

pentru poarta LS
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Fig. 3. 47. Circuitul SI NU  advanced  Schottky ( 54 AS / 74 AS)

Fig. 3. 48. Circuitul SI NU  advanced Low power Schottky ( 54 ALS / 74 ALS)

Repetorul pe emitor T3� vQORFXLHúWH� UH]LVWHQ D� 51 din circuitul Si de intrare al seriei LS.
$FHDVW �vQORFXLUH�DGXFH��

• &UHúWHUHD�YLWH]HL�LQWHUQH�GH�RSHUDUH�D�FLUFXLWXOXL
• Curentul de intrare IIL�HVWH�vQMXP W LW���³YHGH´�R�UH]LVWHQ �GXEO ��GH����N ���

Repetoarele pe emitor pnp notate T1�úL�72�FRPSHQVHD] �GHFDODMXO�GH�9BE  introdus de T3 între
LQWUDUH�úL�ED]D�OXL�74.
Diodele Schottky D1� úL�'2� DMXW � OD� UDSLGD� HOLPLQDUH� D� VDUFLQLL� VWRFDWH� vQ� ED]D� OXL� 74 atunci
FkQG�LQWUDUHD�GHYLQH�/RZ��6H�REVHUY ��GH�DVHPHQHD��F �FLUFXLWXO�6,�UHDOL]DW�FX�'1, D2 este în
SDUDOHO� FX� FLUFXLWXO� 6,� UHDOL]DW� GH� MRQF LXQLOH� %(� DOH� WUDQ]LVWRDUHORU� 71� úL� 72� �� FHOH� GRX



68

DQVDPEOXUL� DYkQG� IXQF LRQ UL� VLPLODUH� �� vQ� IRQG� VH� GXEOHD] � IXQF LD� 6,�� �� GDU� RIHULQG
vPSUHXQ ��VROX LL�PDL�UDSLGH�GH�EDVFXODUH�SHQWUX�74.
ÌQ�HVHQ �FLUFXLWHOH�$6�úL�$/6�S VWUHD] �QLYHOHOH�GH�LQWUDUH�úL�LHúLUH�VSHFLILFH�VHULLORU�77/�

ÌQ� JHQHUDO� vQ� FRQVWUXF LD� FLUFXLWHORU� $6� úL� $/6� VH� IRORVHVF� QXPDL� WHKQRORJLLOH� ELSRODUH
SHUIRUPDQWH� �� FXP� DU� IL� GLPHQVLXQL� VXEPLFURQLFH�� GHPDUFDUHD� ED]HL� úL� D� HPLWRDUHORU� FX
L]RODWRU�R[LG�SHQWUX�UHGXFHUHD�GLPHQVLXQLORU�úL�LPSOLFLW�D�FDSDFLW LORU�SDUD]LWH��LPSODQWDUH�FX
LRQL��vQ�ORF�GH�GLIX]LH�VDX�DOLHUH��SHQWUX�D�RE LQH�MRQF LXQL�DOH�HOHPHQWHORU�DFWLYH�

3HUIRUPDQ HOH�FLUFXLWHORU�77/��$GYDQFHG�6FKRWWN\���7A = 25º C)

Seria 74 AS Seria 74 ALS
min VOH / max VOL Identic cu 74 S Idenic  cu 74 LS
min VIH / max VIL Identic cu 74 S Identic cu 74 LS
min IOH / min IOL - 2,0 mA/20 mA - 0,4 mA/4,0 mA
max IIH / max IIL 0,2 mA/-2,0 mA ��� $������P$
Timp de propagare tipic 1,5 ns 4 ns
3XWHUH�GLVLSDW �SHU�SRDUW 20 mW 1 mW

3.4.3. Tipuri de circuite TTL

3RUQLQGX�VH�GH� OD�SRDUWD�UHSUH]HQWDWLY �D� IDPLOLHLSRW� IL� JHQHUDWH�SRU L� FDUH� UHDOL]HD] � úL� DOWH
IXQF LL�ORJLFH�úL�DSRL�SRDWH�IL�UHDOL]DW �R�vQWUHDJ �IDPLOLH�GH�FLUFXLWH�ORJLFH��([LVW �vQV �úL�XQHOH
FLUFXLWH�FDUH�DX�IXQF LXQL�VSHFLDOH�úL�DFHVWHD�YRU�IL�SUH]HQWDWH�vQ�FHOH�FH�XUPHD] �

���������3RDUWD�77/�FX�WUHL�VW UL��WKUHH�VWDWH�

ÌQ�ILJ�������HVWH�SUH]HQWDW�XQ�LQYHUVRU�77/�VWDQGDUG�FX�WUHL�VW UL� vPSUHXQ �FX�VLPEROXO�V X�úL
WDEHOXO�GH�DGHY U�

)LJ��������3RDUWD�77/�VWDQGDUG�FX�WUHL�VW UL



69

3ULQ�+LJK�=��XQHRUL�vQ�FDWDORJ�QXPDL��=���V�D�VLPEROL]DW�VWDUHD�D�WUHLD��GH�LPSHGDQ �PDUH��vQ
FDUH�DPEHOH�WUDQ]LVWRDUH�DOH�HWDMXOXL�GH�LHúLUH�vQ�FRQWUDWLPS�VXQW�EORFDWH�

&RQVWUXF LD�FLUFXLWXOXL
(VWH� UHVSHFWDW � H[DFW� VWUXFWXUD� FODVLF � D� IDPLOLHL� 77/�� 6LQJXUD� GLIHUHQ � HVWH� SUH]HQ D
tranzistorului inversor T5�OD�LQWUDUHD�F UXLD�VH�DSOLF �LQWUDUHD�GH�YDOLGDUH�D�FLUFXLWXOXL�

)XQF LRQDUHD� FLUFXLWXOXL� HVWH� GXS � FXP� XUPHD] �� 'DF � 0=E , atunci tranzistorul T5 este
EORFDW��ÌQ�FRQVHFLQ �� OD�FHO�GH�DO�GRLOHD�HPLWRU�DO� OXL�71�VH�DSOLF ��� ORJLF� �FDUH�HVWH�HOHPHQW
QHXWUX�SHQWUX�RSHUD LD�6,��LDU�GLRGD�'2�HVWH�EORFDW �úL�HD�DVWIHO�F �FLUFXLWXO�IXQF LRQHD] �FD�XQ
inversor normal�DYkQG�LQWUDUHD�$�úL�LHúLUHD�<��'DF � 1=E , atunci tranzistorul T5 este saturat
úL� DFHDVWD� IRU HD] � SH� GH�R� SDUWH�71� VDWXUDW� �XQ� �� ORJLF� SH� XQD� GLQ� LQWU UL��� 72� EORFDW� úL�T4

blocat�úL�SH�GH�DOW �SDUWH�GHVFKLGH�GLRGD�'2�úL�SXQH�ED]D�WUDQ]LVWRUXOXL�73 la cca. 0,7 V, ceea
FH�GHWHUPLQ �úL�blocarea lui T3 úL�D�GLRGHL�GH�LHúLUH��,QGLIHUHQW�GH�VWDUHD�LQWU ULL�$��LHúLUHD�VH
SUH]LQW �FX�ambele tranzistoare blocate��DGLF �LPSHGDQ �PDUH��,QWUDUHD� E �VH�SUH]LQW �FD�R
LQWUDUH�GH�DXWRUL]DUH�FDUH�SHQWUX�QLYHO���ORJLF�SHUPLWH�FLUFXLWXOXL�V �OXFUH]H�FD�XQ�FLUFXLW�77/
normal.

)LJ���������$SOLFD LL�DOH�FLUFXLWHORU�FX�WUHL�VW UL

(VWH�SHUPLV �OHJDUHD�vQ�SDUDOHO�D�PDL�PXOWRU�LHúLUL�DOH�FLUFXLWHORU�FX�WUHL�VW UL��FX�FRQGL LD�FD�OD
orice moment V � ILH� DXWRUL]DW� XQ� VLQJXU� FLUFXLW. Celelalte circuite, care sunt în starea de
LPSHGDQ �PDUH��+LJK�=��QX�vQFDUF �FLUFXLWXO�FDUH�HVWH�DXWRUL]DW�úL�QX�DOWHUHD] �QLYHOHOH�ORJLFH
IXUQL]DWH�GH�DFHVWD��2�DVWIHO�GH�IXQF LRQDUH�HVWH�XWLO �DWXQFL�FkQG�OD�XQ�DFHODúL�EXV�GH�GDWH�VXQW
FRQHFWD L�PDL�PXO L�IXUQL]RUL�GH�GDWH��XUPkQG�FD�DFHúWLD�V � ILH�DXWRUL]D L�SH�UkQG��ILJ������D��
2�DOW � XWLOL]DUH� IUHFYHQW� vQWkOQLW � OHJDW �GH�XWLOL]DUHD�XQXL� DFHODúL� � SLQ� DO� XQXL� FLUFXLW� ILH� FD
LQWUDUH��ILH�FD�LHúLUH��vQ�ILJ������E��SRDUWD�33�FRPDQG �YDOLGDUHD�vQ�RSR]L LH�D�FHORU�GRX �SRU L
FX�WUHL�VW UL�31�úL�32 ).
6H� VXEOLQLD] � vQF � RGDW � IDSWXO� F � FLUFXLWHOH� ORJLFH� FX� WUHL� VW UL� QX� VXQW� GHVWLQDWH� D� HIHFWXD
IXQF LL� ORJLFH�SURSULX�]LVH��FL�DX� vQ�VSHFLDO�XQ�URO�GH�FLUFXLWH�GH� OHJ WXU � �� EXIIHU� ��� ÌQ� DFHVW
VFRS�H[LVW �QX�QXPDL�SRU L�FX�WUHL�VW UL�FL�úL�ELVWDELOH��UHJLVWUH��WRDWH�DYkQG�VSHFLILF�DFHODúL�HWDM
GH�LHúLUH�vQ�FRQWUDWLPS�FDUH�SRDWH�IL�FRPDQGDW�GH�R�LQWUDUH�GH�YDOLGDUH�FDUH�V �LPSXQ �VWDUHD�GH
LHúLUH�GH�LPSHGDQ �PDUH�
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3.4.3.2. Circuite TTL cu colectorul în gol (Open collector)

$OW�FD]�vQ�FDUH�SRW�IL�OHJDWH�vQ�SDUDOHO�PDL�PXOWH�LHúLUL�GH�FLUFXLWH�ORJLFH�HVWH�FD]XO�FLUFXLWHORU
FX� FROHFWRUXO� vQ� JRO� �ILJ��������� $FHVWH� FLUFXLWH� VH� DVHDP Q � FX� FLUFXLWHOH� VWDQGDUG�� DYkQG
PRGLILFDW�HWDMXO�GH�LHúLUH�vQ�VHQVXO�F �OLSVHúWH�WUDQ]LVWRUXO�73 , repetor pe emitor, din etajul în
contratimp.

Fig. 3.51. Circuit TTL standard cu colectorul în gol

ÌQ�ILJ�������HVWH�SUH]HQWDW �VFKHPD�HOHFWULF �D�XQXL�LQYHUVRU�vQ�YHUVLXQHD�FX�FROHFWRUXO�vQ�JRO�
6LPEROL]DUHD�DFHVWRU�FLUFXLWH�FRLQFLGH�FX�D�FHORU�GLQ�VHULD�QRUPDO ��'XS �FXP�VH�REVHUY �GLQ
ILJXU ��vQ�FD]XO�DFHVWRU�FLUFXLWH��LHúLUHD�FRPXQ �WUHEXLH�FRQHFWDW �SULQWU�R�UH]LVWHQ �H[WHULRDU
Rext la sursa de alimentare +VCC��(VWH�VXILFLHQW�FD�XQD�GLQ�LHúLUL�V �ILH�SH���ORJLF��WUDQ]LVWRUXO
T4�FRUHVSXQ] WRU�V � ILH�VDWXUDW��úL� LHúLUHD�FRPXQ �<�HVWH�SH��� ORJLF��1XPDL� vQ�FD]XO� vQ�FDUH
LHúLULOH�WXWXURU�FLUFXLWHORU�FRQHFWDWH�vPSUHXQ �VXQW�SH���ORJLF��74�EORFDW��LHúLUHD�FRPXQ �HVWH
SH���ORJLF��5H]XOW �F �SULQ� OHJDUHD� vPSUHXQ �D� LHúLULORU�úL�SODVDUHD�XQHL� UH]LVWHQ H�H[WHULRDUH
spre +VCC VH�UHDOL]HD] �IXQF LD�6,��QXPLW �SI-cablat�VSUH�D�VXEOLQLD�IDSWXO�F �IXQF LD�ORJLF
VH�RE LQH�vQ�H[WHULRUXO�FLUFXLWHORU�LQWHJUDWH�

3HQWUX�FDOFXOXO�UH]LVWHQ HL�H[WHULRDUH�5ext�VH�FRQVLGHU �F �P�FLUFXLWH�FX�LHúLUHD�FX�FROHFWRUXO�vQ
JRO� VXQW� FXSODWH� vPSUHXQ � úL� FRPDQG �Q� LQWU UL� 77/� VWDQGDUG��5H]LVWHQ D�5ext trebuie astfel
GHWHUPLQDW �� vQFkW� FRQVLGHUkQG� SHQWUX� LQWU UL� úL� LHúLUL� YDORUL� QRPLQDOH� GH� FXUHQW�� vQ� SXQFWXO
FRPXQ�<� V � UH]XOWH�R� WHQVLXQH� FDUH� V � UHVSHFWH�QLYHOHOH� ORJLFH� VWDELOLWH�SHQWUX� IDPLOLD� 77/
standard.

9RP�FRQVLGHUD�GLVWLQFW�FD]XO� vQ�FDUH� vQ�SXQFWXO�FRPXQ�HVWH�QLYHO�+LJK�úL�FD]XO� vQ� FDUH� HVWH
nivel Low.

ÌQ�ILJ�������V�D�SUH]HQWDW�FD]XO�vQ�FDUH�WRDWH�LHúLULOH�VXQW�SH�QLYHO�vQ�+��GHFL�vQ�SXQFWXO�FRPXQ
QRWDW� <� WUHEXLH� V � ILH� R� WHQVLXQH� VVV OHY 4,2=≥ �� $YkQG� vQ� YHGHUH� F � VHQVXO� IL]LF� DO
FXUHQ LORU�HVWH�FHO�ILJXUDW��VH�SRDWH�VFULH�

OHRCCY VVVV
ext

≥−=
sau

OHCCR VVV
ext

−≤
de unde
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IHOH

OHCC
ext InIm

VV
R

⋅+⋅
−≤

ÌQ�DFHDVW �UHOD LH� AIOH µ250= �HVWH�FXUHQWXO�GH�FROHFWRU�DO�WUDQ]LVWRUXOXL�GH� LHúLUH�EORFDW��GH
fapt ICBO), iar AI IH µ40= .

'DF � VH� FRQVLGHU � FD]XO� v� FDUH� OD� LHúLUH� HVWH
QLYHO� /� �ILJ�� ������� DWXQFL� VLWXD LD� FHD� PDL
GHIDYRUDELO � HVWH� DWXQFL� FkQG� R� VLQJXU � LHúLUH
este în 0 logic. In acest caz, curentul prin Rext

VH�DGXQ �FX�FXUHQ LL�GH� LQWUDUH�DL� FHORU�Q�SRU L
FRPDQGDWH� úL�� vPSUHXQ �� DU� SXWHD� GHS úL
FXUHQWXO�PD[LP�DGPLV�SHQWUX�R� VLQJXU � LHúLUH�
'DF � DU� IL� PDL� PXOWH� LHúLUL� vQ� �� ORJLF�� DWXQFL
DFHúWL�vQVXPD L�V�DU�vPS U L�vQWUH�DFHVWH�LHúLUL�úL
VDUFLQD� SHQWUX� ILHFDUH� LHúLUH� vQ� SDUWH� DU� IL
XúXUDW ��$YkQG�vQ�YHGHUH�WRDWH�DFHVWHD��VH�SXQH

FRQGL LD

ILextOL InII ⋅+≥

unde Iext se
GHWHUPLQ úWLLQG� F � vQ
punctul Y WUHEXLH� V � ILH� R
tensiune OLY VV ≤ � DGLF

OLextextCC VRIV ≤⋅− .

6H� GHWHUPLQ �
ext

OLCC
ext R

VV
I

−≥ � úL� vQORFXLQG� vQ� SULPD� LQHJDOLWDWH� UH]XOW

L
ext

OLCC
OL In

R

VV
I ⋅+−≥ .

'H�DLFL�VH�J VHúWH�FRQGL LD�SHQWUX�5ext:

ILOL

OLCC
ext InI

VV
R

⋅−
−≥

ÌQ�UHOD LD�GH�PDL�VXV�VH�FXQRVF� mAIOL 16= ; mAI IL 6,1= �úL� VVOL 4,0= .

)LJ��������77/�FX�FROHFWRU�vQ�JRO��VLWXD LD�FX�QLYHO�+

)LJ��������77/�FX�FROHFWRU�vQ�JRO��VLWXD LD�FX�QLYHO�/
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&RQIRUP�UHOD LHL��SHQWUX�Q� ����UH]XOW � ∞→extR ��$YkQG�vQ�YHGHUH�F � ILI  real în majoritatea

FD]XULORU� HVWH�PDL�PLF�GHFkW� FHO� JDUDQWDW� �����P$�� VH� SRDWH� DGPLWH� R� UH]LVWHQ � ILQLW � �FFD�
Ωk4 ��úL�vQ�FD]XO�F �VH�FRPDQG ����LQWU UL�

$SOLFD LL�DOH�FLUFXLWXOXL�FX�FROHFWRU�vQ�JRO

([LVW �FLUFXLWH�FX�FROHFWRUXO�vQ�JRO�FDUH�DX�GUHSW�WUDQ]LVWRU�GH�LHúLUH�XQ�WUDQ]LVWRU�GH�SXWHUH��FH
SRDWH�UH]LVWD�EORFDW�SHQWUX�WHQVLXQL�GH�FROHFWRU�PDUL�GH����9�����9��VDX�FDUH�SRW�GHELWD�FXUHQ L
PDUL���$VWIHO�GH�FLUFXLWH�FX�FROHFWRUXO�vQ�JRO�SRW�IL� �XWLOH� vQ�FD]XO� LQWHUID ULL�FX�DOWH�WLSXUL�GH
FLUFXLWH��ILH�ORJLFH�ILH�DQDORJLFH���FD]�vQ�FDUH�UH]LVWHQ D�5ext�SRDWH�IL�FRQHFWDW �OD�R�VXUV �9ext

P ULW �úL�VH�GLPHQVLRQHD] �vQ�PRG�DGHFYDW�GXS �DFHOHDúL�SULQFLSLL�FDUH�DX�IRVW�H[SXVH�PDL�VXV�

'LQWUH�DSOLFD LLOH�FLUFXLWHORU�FX�FROHFWRUXO�vQ�JRO�DPLQWLP�
- 5HDOL]DUHD� IXQF LHL�6,�FDEODW�I U �D�QHFHVLWD�XQ�FLUFXLW� ORJLF�VXSOLPHQWDU��6ROX LD�HVWH

DGRSWDW � úL� vQ� LQWHULRUXO� XQRU� VWUXFWXUL� ORJLFH� PDL� FRPSOH[H� �GH� H[HPSOX�� vQ� FD]XO
FLUFXLWHORU� UHSURJUDPDELOH�*$/�� vQ� LPSOHPHQWDUH� FX� WUDQ]LVWRDUH�026�� � vQ� YDULDQW
VLPLODU �GHQXPLW �³RSHQ�GUDLQ´��

- &LUFXLWH�GH�LQWHUID �FX�DOWH�FLUFXLWH�ORJLFH�VDX�DQDORJLFH
.
Dezavantajele legate de folosirea acestor circuite ar fi:

- LPSHGDQ �GH�LHúLUH�PDUH�LQ�VWDUHD�+����ÌQ�DFHVW�FD]�LPSHGDQ D�GH�LHúLUH�HVWH�WRFPDL
Rext�FDUH�HVWH�PXOW�PDL�PDUH�GHFkW�LPSHGDQ D�GH�LHúLUH�D�UHSHWRUXOXL�SH�HPLWRU�GLQ
structura în contratimp);

- WLPSL�GH�SURSDJDUH�PDUL��PDL�DOHV�OD�FRPXWDUHD�LHúLULL�GLQ�/�vQ�+��FDSDFLWDWHD�SDUD]LW
VH�vQFDUF �SULQ�LPSHGDQ D�GH�LHúLUH�P ULW ��

- LPXQLWDWH�VF ]XW �OD�]JRPRW��WRW�GDWRULW �LPSHGDQ HL�GH�LHúLUH�P ULW ��
- QHFHVLWDWHD�IRORVLULL�XQHL�UH]LVWHQ H�H[WHULRDUH�FDUH�WUHEXLH�FDOFXODW �GH�ILHFDUH�GDW ��vQ

IXQF LH�GH�FRQGL LLOH�GH�OXFUX�

2EVHUYD LH
&LUFXLWHOH� FX� WUHL� VW UL� úL� FX� FROHFWRU� vQ� JRO� H[LVW � vQ� WRDWH� VHULLOH� 77/�� FRQVWUXF LD� úL
IXQF LRQDUHD�ORU�UHVSHFWkQG�SDUWLFXODULW LOH�VHULHL�úL�DOH�DFHVWRU�WLSXUL�GH�FLUFXLWH�

�������([HPSOH�GH�SRU L�77/�VWDQGDUG

3RDUWD�VWDQGDUG�SHQWUX�VHULD�77/�HVWH�FLUFXLWXO�6,�18��'DF �VH�S VWUHD] �R�VLQJXU �LQWUDUH�D�VH
RE LQH� SRDUWD� LQYHUVRDUH� 18�� $OWH� SRU L� SRW� IL� RE LQXWH� WRW� SULQ� VLPSOH� PRGLILF UL� DOH
circuitului fundamental.

3.4.4.1. Poarta  SI-SAU-NU TTL

ÌQ�ILJ�������HVWH�SUH]HQWDW �SRDUWD�6,�6$8�18�FX��;��LQWU UL�
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Fig. 3.53. Poarta SI-SAU-NU TTL

'LQ� VWUXFWXUD� FLUFXLWXOXL� VH� UHFXQRDúWH� UHDOL]DUHD� IXQF LHL� 6$8� RE LQXW � � SULQ� SXQHUHD� vQ
SDUDOHO�D�FHORU�GRX �WUDQ]LVWRDUH�LQYHUVRDUH�72�úL�72¶��6H�REVHUY �F �FHO�GH�DO�GRLOHD�WUDQ]LVWRU
inversor este  asociat cu un tranzistor multiemitor de intrare, notat T1¶��FDUH�UHDOL]HD] �DFHHDúL
IXQF LRQDUH�GH�FLUFXLW�6,�
'DF �OD�WUDQ]LVWRDUHOH�GH�LQWUDUH�71�VH�UHQXQ �OD�FkWH�XQ�HPLWRU�VH�RE LQH�IXQF LD�6$8�18�FX
GRX �YDULDELOH�GH� LQWUDUH���([WLQGHUHD� IXQF LHL�SHQWUX�PDL�PXOWH�YDULDELOH�GH� LQWUDUH�VH�SRDWH
UHDOL]D� VLPLODU� SULQ� DG XJDUHD� XQXL� QRX� WDQGHP� 71, T2 unde  T2� VH� SODVHD] � vQ� SDUDOHO� FX
celelalte tranzistoare inversoare.

 3.4.4.2. Poarta  SI TTL

3RDUWD�6,�VH�RE LQH�SRUQLQGX�VH�GH� OD�SRDUWD�6,�18�SULQ�DG XJDUHD�D� vQF �XQXL�HWDM� LQYHUVRU�
6H�RE LQH�FLUFXLWXO�GLQ�ILJ�������vQ�FDUH�HWDMXO�LQYHUVRU�VXSOLPHQWDU�HVWH�UHDOL]DW�FX�75, T6�úL�'1.

Fig. 3.54. Poarta SI TTL

Tranzistorul T6�úL�GLRGD�'1�DX�UROXO�GH�D�DVLJXUD�DGDSWDUHD�QLYHOXOXL�GH�WHQVLXQH�GH� OD� LHúLUHD
tranzistorului T5 cu cel necesar pentru comanda saturat-blocat a tranzistorului T2

)XQFWLRQDUHD�FLUFXLWXOXL�HVWH�VLPLODU �SRU LL�6,�18�

'HRDUHFH� DUH� XQ� HWDM� VXSOLPHQWDU� HYLGHQW� úL� vQWkU]LHUHD� FLUFXLWXOXL� 6,� FUHúWH� ILLQG� FHYD� PDL
mare decât a unui circuit SI-NU.

3.4.4.3. Poarta  SAU EXCLUSIV TTL
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Constructiv, un circuit SAU-EXCLUSIV în varianta TTL standard (fig. 3. 55) este compus
GLQ�XUP WRDUHOH�HWDMH�

- Tranzistoarele de intrare T1�úL�74 specifice familiei TTL.
- (WDMXO�GH�LHúLUH�vQ�FRQWUDWLPS�710 , T11 comandat de inversorul T9 de asemenea specific

familiei TTL.
- Etajele inversoare T2, T3�úL�UHVSHFWLY�75, T6 similare cu cel întâlnit la poarta SI.
- (WDMXO� FDUH� UHDOL]HD] � VXPD� PRGXOR� GRL� QHJDW  realizat cu T7� úL� 78� úL� D� F UXL

IXQF LRQDUH� VH� SRDWH� XUP UL� LPHGLDW� GLQ� GHWDOLX� �ILJ���� ���� úL� GLQ� WDEHOXO� GH� DGHY U
DO WXUDW�� 'HRDUHFH�� DúD� FXP� V�D� VSXV�� 79� PDL� UHDOL]HD] � RGDW � vQF � R� QHJDUH�� SHU
DQVDPEOX��IXQF LD�FLUFXLWXOXL�HVWH�GH�6$8�(;&/86,9�

Fig. 3.55. Poarta SAU EXCLUSIV TTL

3.4.5. 5HFRPDQG UL de utilizare pentru circuite TTL

ÌQ�VLVWHPHOH�ORJLFH�SRW�V �DSDU �PDL�PXOWH�WLSXUL�GH�]JRPRWH��WHQVLXQL�úL�FXUHQ L�SDUD]L L��FDUH
V �GHUDQMH]H�IXQF LRQDUHD�DFHVWRUD��$VWIHO�VH�SRW�GLVWLQJH�

- zgomote exterioare�� FDUH� LQWHUYLQ� GLQ� PHGLXO� H[WHULRU� SULQ� UDGLD LL�� SXWkQG� LQGXFH
FRPXW UL� QHGRULWH�� 3RW� IL� SURGXVH� GH� H[HPSOX�� GH� FRPXWDWRDUH� PHFDQLFH�� VWDWLFH�
periile motoarelor etc.;

- ]JRPRWH� SURYHQLWH� GH� OD� UH HDXD� GH� DOLPHQWDUH� LQGXVH� WRW� SULQ� UDGLD LL� úL� DYkQG
VSHFLILF�IUHFYHQ D�UH HOHL�

- diafonia ±�]JRPRWH� LQGXVH� vQ�F LOH�GH�VHPQDO�DOH�FLUFXLWHORU� ORJLFH�GH�F WUH�F LOH�GH
VHPQDO�DO WXUDWH�
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- reflexii pe liniile de transmisie� ±� GDWRUDW� QHDGDSW ULL� OLQLLORU� GH� WUDQVPLVLH� �� SRW
SURGXFH�RVFLOD LL�úL�VXSUDFUHúWHUL�DOH�VHPQDOXOXL�

- vârfuri tranzitorii ale curentului de alimentare �±�GDWRUDW�FRPXW ULL�HWDMXOXL�GH�LHúLUH
GLQWU�R�VWDUH�ORJLF �vQ�DOWD��

&D�UHJXOL�GH�SURLHFWDUH�D�FDEODMXOXL�LPSULPDW�DVWIHO�vQFkW�V �VH�DVLJXUH�SURWHF LD�FRQWUD�DFHVWRU
]JRPRWH��VH�UHFRPDQG �

���'HFXSODUHD�DOLPHQW ULL
Un factor de stabilizare de 5% este suficient pentru sursele de alimentare. Este deosebit de
LPSRUWDQW�vQV ��V �VH�UHDOL]H]H�GHFXSODUHD�DOLPHQW ULL� OD� LQWUDUHD�SH�SODFD� LPSULPDW ��$FHDVWD
VH�SRDWH� UHDOL]D� FX�R� LQGXFWDQ �GH� Hµ102 ÷ � úL� XQ� FRQGHQVDWRU�&1 de valori Fµ5010 ÷  în
paralel cu unul de valoare nF10010 ÷ (C2� �� FHUDPLF�� SHQWUX� vQDOW � IUHFYHQ �� ÌQ� FD]XO
FLUFXLWHORU� PDL� FRPSOLFDWH� HVWH� GH� DVHPHQHD� UHFRPDQGDELO� V � VH� IRORVHDVF �decuplarea cu
condensatoare distribuite pe întregul cablaj, în imediata apropiere a circuitelor TTL, cel
SX LQ�FkWH� nF100 �OD����SRU L�

���7UDVHXO�GH�PDV �HVWH�UHFRPDQGDELO�V �ILH�PDL�JURV�úL�V �VH�IRUPH]H�R�EXFO �GH�PDV �vQ�MXUXO
SO FLL�� ÌQ� FD]XO� FLUFXLWHORU� GXEOX� SODFDWH�� DPEHOH� IH H� DOH� SO FLL� V � ILH� DGXVH� OD� VLVWHPXO� GH
PDV �SULQ�ERUQH�VHSDUDWH��(VWH�UHFRPDQGDELO�GH�DVHPHQHD��V �H[LVWH�XQ�SODQ�GH�PDV �

���(FUDQDUHD��ÌQ�FD]XO�IXQF LRQ ULL�vQ�PHGLL�LQGXVWULDOH�FX�UDGLD LL�SHUWXUEDWRDUH�SXWHUQLFH�HVWH
REOLJDWRULH� HFUDQDUHD�PRQWDMXOXL� ORJLF� FX� HFUDQH�GLQ�PHWDO� IHURV� �QXPDL� HO� DVLJXU � HFUDQDUH
FRQWUD� FkPSXULORU� PDJQHWLFH��� ÌQWUHJ� VLVWHPXO� GH� HFUDQH� WUHEXLH� OHJDW� OD� R� VLQJXU � ERUQ � úL
DFHDVWD� SODVDW � FkW� PDL� DSURDSH� GH� ERUQD� GH� S PkQW� �GH� FDUH� HYLGHQW� HVWH� OHJDW ��'H
DVHPHQHD��VH�DUH�vQ�YHGHUH�HFUDQDUHD�úL�ILOWUDUHD�VLVWHPXOXL�GH�DOLPHQWDUH�GH�OD�UH HD�
(VWH�ELQH�GH�UH LQXW�F �GDWRULW �LPSHGDQ HORU�GH�LQWUDUH�VF ]XWH��FLUFXLWHOH�77/�VXQW�PDL�SX LQ
sensibile la zgomote decât circuitele CMOS sau chiar alte circuite logice.

���/LQLLOH�GH�VHPQDO��ÌQ�FD]XO�WUDVHHORU�SDUDOHOH�HVWH�ELQH�V �VH�HYLWH�DSURSLHUHD�H[FHVLY �vQWUH
OLQLL�SH�GLVWDQ H�PDUL��ÌQ�FD]XO�IRORVLULL�OHJ WXULORU�SULQ�FDEOX��SHQWUX�OXQJLPL�PLFL��VXE����FP�
VH� SRW� IRORVL� FRQH[LXQL� GLQ� FRQGXFWRDUH� VLPSOH� �QHHFUDQDWH�� I U � SUHFDX LL� GHRVHELWH�
&RQGXFWRDUHOH�FX�VHPQDO�vQ�DFHODúL�VHQV�SRW�IL�SODVDWH�OD�GLVWDQ H�����a���PP��WUXQFKL�FRPXQ��
&RQGXFWRDUHOH� FX� VHPQDOH�GH� VHQVXUL�RSXVH� � WUHEXLH� V � ILH� OD� FHO� SX LQ� ���PP�GLVWDQ � VDX
VHSDUDWH�GH�XQ�SODQ�GH�PDV ��'DF � OHJ WXUD�GHS úHúWH���� FP�HVWH�REOLJDWRULH� IRORVLUHD�XQXL
FDEOX�FRD[LDO�DYkQG�HFUDQXO� OHJDW� OD�PDV �FkW�PDL�DSURDSH�GH�SXQFWXO�GH�PDV �DO�FLUFXLWXOXL
LQWHJUDW�� vQ� DPEHOH� FDSHWH� �úL� OkQJ � SRDUWD� HPL WRDUH� úL� OkQJ � SRDUWD� UHFHSWRDUH�� úL�� GH
asemenea, având ecranul decuplat prin condensator la sursa +VCC.

���,QWU UL�úL�SRU L�QHXWLOL]DWH
ÌQ�FD]XO�FLUFXLWHORU�77/�R�LQWUDUH�O VDW �vQ�DHU�HFKLYDOHD] �FX�DSOLFDUHD�XQXL�VHPQDO���ORJLF��ÌQ
FD]XO�vQ�FDUH�U PkQ�LQWU UL�QHIRORVLWH�QX�HVWH�UHFRPDQGDELO�FD�HOH�V �ILH�O VDWH�vQ�JRO�FKLDU�GDF
DFHDVWD�QX�GHUDQMHD] �GLQ�SXQFW�GH�YHGHUH�ORJLF��6H�UHFRPDQG �OHJDUHD�ORU�OD��9CC (deci tot la
��ORJLF��ILH�GLUHFW��ILH�SULQWU�R�UH]LVWHQ �GH�FFD��N ��,QWU ULOH�QHIRORVLWH�SRW�IL�OHJDWH�vPSUHXQ
FX�FHOHODOWH�LQWU UL�DOH�SRU LL�GDF �QX�VH�GHS úHúWH�IDQ�RXW�XO�SRU LL�GH�FRPDQG ��6H�UHDPLQWHúWH
F �SULQ� OHJDUHD� vPSUHXQ �D�PDL�PXOWRU�LQWU UL�DOH�DFHOHLDúL�SRU L��FXUHQWXO�GH� LQWUDUH�SHQWUX��
ORJLF� U PkQH� DFHODúL� vQ� VFKLPE� FXUHQWXO� GH� LQWUDUH� SHQWUX� �� ORJLF� FUHúWH� SURSRU LRQDO� FX
QXP UXO�LQWU ULORU�
ÌQ�FD]XO�vQ�FDUH�U PkQ�SRU L�QHIRORVLWH�vQWU�XQ�FLUFXLW�LQWHJUDW��VH�UHFRPDQG �OHJDUHD�OD�PDV �D
LQWU ULORU�DFHVWRUD�
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6H�UHDPLQWHúWH�IDSWXO�F ��GDWRULW �HWDMXOXL�GH�LHúLUH�vQ�FRQWUDWLPS��HVWH�FX�GHV YkUúLUH�LQWHU]LV�D
VH�OHJD�vPSUHXQ �PDL�PXOWH�LHúLUL�GH�FLUFXLWH�77/�


