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�&LUFXLWH��ORJLFH�(&/��(PLWHU�&RXSOHG�/RJLF�±�ORJLF �FXSODW �SULQ�HPLWHU�

Familia ECL este o familie de circuite logice bipolare cu tranzistoare nesaturate care
IXQF LRQHD] �vQ�FODV �$��(YLWkQG�VWDUHD�GH�VDWXUD LH�D�WUDQ]LVWRDUHORU�VH�HOLPLQ �WLPSXO�GH
VWRFDUH� úL� VH� RE LQH� R� YLWH] � GH� FRPXWDUH� IRDUWH�PDUH� UH]XOWkQG� IDPLOLD� ORJLF � FHD� PDL
UDSLG �

6WUXFWXUD�GH�ED] �D�DFHVWRU�FLUFXLWH
este cea a unui amplificator
GLIHUHQ LDO��ILJ�����ÌQWUXFkW�FHOH�GRX
WUDQ]LVWRDUH�VXQW�OHJDWH�vPSUHXQ �OD
UH]LVWHQ D�GH� HPLWRU�5E (are rol de
JHQHUDWRU�GH�FXUHQW���IDPLOLD� ORJLF
VH�QXPHúWH�FX�FXSODM�SULQ�HPLWRU�
6H� XWLOL]HD] � GRX � VXUVH� GH
alimentare, una pentru montajul
GLIHUHQ LDO� úL� DOWD� SHQWUX� HWDMHOH� GH
LHúLUH�SHQWUX�D�PLQLPL]D� HIHFWXO� GH
]JRPRW�DO�LHúLULORU�DVXSUD�LQWU ULORU�

Baza tranzistorului T2 este
PHQ LQXW � OD�R�WHQVLXQH�GH� UHIHULQ

IL[ �9R�� 'DF � WHQVLXQHD�9I� GH� LQWUDUH� DSOLFDW � SH� ED]D� OXL� 71� HVWH� PDL� PLF � GHFkW� 9R

(echivalent cu simbolul 0 logic), T1�HVWH�EORFDW�úL� vQWUHJXO�FXUHQW�DO�UH]LVWHQ HL�5E�FLUFXO
prin T2. Valorile VR, R2�úL�5E se aleg astfel ca T2�V �OXFUH]H�vQ�UHJLXQHD�DFWLY �QRUPDO �úL
QX� OD� VDWXUD LH�� 'HRDUHFH� 71 este blocat se 

1CC1 VV ≅ �� DGLF � �� ORJLF� úL� GHRDUHFH� 72

conduce  V2 coborât (neprecizat ca valoare), deci 0 logic.
'DF �WHQVLXQHD�GH�LQWUDUH�91 este mai mare decât VR����ORJLF��VH�EORFKHD] �72�úL�FRQGXFH
T1 preluând întregul curent din RE��6H�RE LQH�OD�LHúLUH�91�QLYHO�FRERUkW�úL�

1CC2 VV ≅ �DGLF

nivel High.
5HSHWRDUHOH�SH�HPLWRU�GH�OD�LHúLUH�IL[HD] �QLYHOHOH�GH�LHúLUH�vQ�F�F��úL�DVLJXU �LPSHGDQ D�GH
LHúLUH� VF ]XW �� 6H� DVLJXU � DVWIHO� XQ� IDQ�RXW� ULGLFDW� �FFD� ���� úL� vQF UFDUHD� UDSLG � D
FDSDFLW LORU� GH� VDUFLQ �� GHFL� YLWH] � P ULW �� 7RWRGDW � VH� REVHUY � F � DFHVWH� UHSHWRDUH
GHFDOHD] �WHQVLXQHD�FX�FFD�������9��vQWUH�SXQFWHOH��91�úL�92�SH�GH�R�SDUWH�úL�UHVSHWLY�901 úL
V02�SH�GH�DOWD�SDUWH��I U �vQV �D�VFKLPED�RUGLQHD�vQWUH�HOH�
6H�REVHUY �F �FLUFXLWXO�DUH�GRX �LHúLUL�GLQWUH�FDUH�LHúLUHD�901 este inversoare�� LDU�LHúLUHD
V02 este neinversoare.
7HQVLXQLOH� GH� DOLPHQWDUH�� QLYHOHOH� ORJLFH� úL� YDORULOH� UH]LVWHQ HORU� VH� DOHJ� DVWIHO� vQFkW
curentul prin RE�V �DLE �DSUR[LPDWLY�DFHHDúL�YDORDUH�SHQWUX�FHOH�GRX �QLYHOH�GH�LHúLUH��ÌQ
IHOXO�DFHVWD�IXQF LRQDUHD�vQWUHJXOXL�FLUFXLW�DSDUH�VLPLODU �FX�D�XQXL�FRPXWDWRU�FDUH�FRPXW
FXUHQWXO�IL[��GLQ�UH]LVWHQ D�5E de la un tranzistor la altul.

&LUFXLWHOH�(&/�VXQW�IDEULFDWH�VXE� IRUPD�XQRU�FLUFXLWH� LQWHJUDWH� ORJLFH�GH�VLQH�VW W WRDUH
VDX�S U L�FRPSRQHQWH�DOH�XQRU�FLUFXLWH�9/6,��PDL�GHJUDE �VROX LLOH�VSHFLILFH�XQHL�WHKQLFL
(&/�DGRSWDWH�vQ�UHDOL]DUHD�XQRU�EORFXUL�IXQF LRQDOH�GLQ�FRPSXQHUHD�XQRU�VWUXFWXUL�9/6,��
&D�FLUFXLWH�06,�V�DX�PDL�PXOWH�VHULL� �GH�FLUFXLWH�(&/�FDUH�GLIHU �SULQ�YLWH] �úL�SXWHUHD
FRQVXPDW ��&HOH�PDL�FXQRVFXWH�FLUFXLWH�LQWHJUDWH�(&/�VXQW�FHOH�GLQ�VHULD��������úL�VHULD

Fig. 1. Circuit ECL principiu
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���� ���� ±�PDL� VXQW� QRWDWH� ��.� úL� ���N� �FHOH� IDEULFDWH� IDEULFDWH� GH� ILUPD�0RWRUROD� VH
QXPHVF�0(&/�úL�H[LVW �VHULLOH�0(&/�,��0(&/�,,��0(&/�,,,��0(&/����HWF��
ÌQ�ILJ����HVWH�SUH]HQWDW �VFKHPD�HOHFWULF �SHQWUX�SRDUWD�IXQGDPHQWDO �D�VHULHL��������

Fig. 2. Circuit ECL din seria 10k

&RQVWUXF LH
6H� UHPDUF � XWLOL]DUHD� XQHL� VLQJXUH� VXUVH�� 9EE�� QHJDWLY �� FRQHFWDW � vQ� HPLWRDUHOH
WUDQ]LVWRDUHORU�� FHOH� GRX � OLQLL� GH� DOLPHQWDUH� GLQ� FROHFWRU� �QRWDWH� WRWXúL�9CC1� úL� 9CC2 –
YH]L� FDWDORDJH� ���� ILLQG� FRQHFWDWH� OD� PDV �� $QDOL]D� VFKHPHL� DUDW � F � vQ� DFHVW� IHO� VH
UHDOL]HD] �R�DWHQXDUH�D�]JRPRWHORU�LQGXVH�SH�WUDVHHOH�GH�DOLPHQWDUH�GH�F WWUH�FRPXWDUHD
DOWRU�SRU L�DOLPHQWDWH�GH�OD�DFHHDúL�VXUV ��'H�DVHPHQHD��XQ�VFXUWFLUFXLW� vQWkPSO WRU� vQWUH
LHúLUH�úL�PDV ��QX�SURGXFH�vQ�DFHVW�FD]�QLFL�R�GDXQ �
ÌQ�YDULDQWD�FX�VXUV �SR]LWLY � vQ�FROHFWRU�úL�PDV � vQ�HPLWRU��XQ�VFXUWFLUFXLW� vQWUH� LHúLUH�úL
PDV �DU�GXFH�OD�VXSUDVROLFLWDUHD�WUDQ]LVWRUXOXL�GH�LHúLUH�SXWkQGX�O�GLVWUXJH�
Se poate adopta alimentarea cu VEE�OD�PDV �úL�9CC1�úL�9CC2 pozitive mai ales în cazul în
FDUH�XUPHD] �R�LQWHUID DUH�FX�FLUFXLWH�77/�VDX�&026�
)XQF LD� 6$8� HVWH� UHDOL]DW � SULQ� SODVDUHD� vQ� SDUDOHO� D� WUDQ]LVWRDUHORU� GH� LQWUDUH

’’’
1

’’
1

’
1 T,T,T �&LUFXLWXO�DUH�GRX �LHúLUL�� OD�XQD�RE LQkQGX�VH� IXQF LD�6$8�úL� OD�FHDODOW �6$8�

18��,HúLULOH�VXQW�OXDWH�GH�OD�FROHFWRDUH�SULQ�FHOH�GRX �UHSHWRDUH�SH�HPLWRU�73, T4.
6XUVD� GH� UHIHULQ �9R� UHDOL]DW � FX�75, D1, D2, R3, R4, R5� HVWH� VWDELOL]DW � OD� YDULD LL� DOH
WHPSHUDWXULL��6XUVD�DUH�YDORDUH�QHJDWLY �9R = -1,175V. În cazul circuitelor ECL tensiunea
GH�SUDJ�HVWH�IRDUWH�ELQH�GHILQLW ��9R��vQ�VFKLPE�FHOH�GRX �QLYHOH�ORJLFH�QX�VXQW�DúD�ELQH
GHILQLWH�FD� vQ�FD]XO�FLUFXLWHORU�FX�WUDQ]LVWRDUH�VDWXUDWH��FHO�SX LQ� OD� LHúLUHD�6$8�18���ÌQ
SOXV�� vQF UFkQG�PDL�PXOW� FLUFXLWXO� �IDQ�RXW�P ULW�� QLYHOXO� WHQVLXQLL� OD� LHúLUH� VH�PRGLILF
�WUDQ]LVWRDUHOH� OXFUHD] � vQ� UHJLXQHD� DFWLY � úL� QX� VDWXUDWH�� úL� GHFL� VFDGH� PDUJLQHD� GH
]JRPRW��GLIHUHQ D� vQWUH�9I�úL�90 asigurat). În general fan-out-ul depinde de marginea de
]JRPRW�DFFHSWDW �
,PSHGDQ D�GH� LHúLUH�D�FLUFXLWXOXL�SUH]HQWDW�HVWH�PLF ��a�Ω��SHQWUX�F �HVWH� LPSHGDQ D�GH
LHúLUH�D�XQXL� UHSHWRU�SH�HPLWRU�FX�UH]LVWHQ �PLF � vQ�ED] ��7LPSXO�GH�SURSDJDUH�HVWH�GH
cca 2 ns.
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)XQF LRQDUH
)XQF LRQDUHD�FLUFXLWXOXL�VH�GHGXFH�LPHGLDW�GLQ�IXQF LRQDUHD�VFKHPHL�GH�SULQFLSLX�VLQJXUD
PRGLILFDUH� ILLQG� DGXV � GH� JUXSXO� WUDQ]LVWRDUHORU� GH� LQWUDUH� ’’’

1
’’

1
’

1 T,T,T � FDUH� UHDOL]HD]
IXQF LD�6$8�
3HQWUX�FDOFXOXO�QLYHOHORU�ORJLFH�OD�LHúLUH�VH�FRQVLGHU �WHQVLXQLOH�GH�DOLPHQWDUH�úL�UHIHULQ
VEE  ������9��úL��9R  ��������9��LDU�F GHUHD�GH�WHQVLXQH�SH�R�MRQF LXQH�%(�FRQGXFWRDUH�GH
valoare VBE ≅ 0,75V.
6H�FRQVLGHU �ORJLFD�SR]LWLY ��DGLF �QLYHOHOH�FRUHVSXQ] WRDUH�SHQWUX���ORJLF�VXQW�PDL�PLFL
GHFkW�FHOH�FRUHVSXQ] WRDUH�SHQWUX���ORJLF�

'DF � OD� WRDWH� LQWU ULOH� VH� DSOLF � �� ORJLF�� WRDWH� WUDQ]LVWRDUHOH� 71� VXQW� EORFDWH� úL� vQWUHJXO
curent din RE�FLUFXO �SULQ�72. Curentul prin RE are valoarea
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2, T3, T4 , în colectoarele lui T1 2 vor
rezulta tensiunile:
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3 4 0 logic
(SAU) se poate scrie

VOH  ��������9���úL��9OL = - 1,58 V.

E va
trece prin tranzistorul T1

R=-1,1175 din baza lui T2.
Curentul de emitor va fi:
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În colectorul lui T1 2 vor rezulta tensiunile
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02 = VOH 

V01 =  VOL = - 1,65 V.
OL OH

pentru VOH

pentru nivel VOL
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Considerând nivelele logice acceptate de
IL ≤ IH ≥ -

MZL = |VOL - VIL| =1,58-1,25 = 0,33V
MZH =|VOH-VIL| = 1,1 - 0,75 = 0,35V

T2. Atunci când întreg curentul din RE

trece prin T2
la 0 logic) nu depinde decât de VR

este constant cu tensiunea de intrare VIN).
2 blocat, tensiunea în

IN

constante cu VI – vezi fig.3.

În colectorul tranzistorului T1
1

IN .
Atunci când pe baza lui T1

VIN > VIL = -1,1 V , T2 E trece
prin T1 �

�

E
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R
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Alegând R1 considerabil mai mic decât RE

02

Pentru VI > -0,44V (regiunea BC din fig.3.),
tranzistorul T1

2EVHUYD LH:
1. Este posibil ca unele variante de

din bazele tranzistoarelor de intrare T1,
�

la zgomot a circuitelor ECL iar atunci când o

Fig. 3 Caracteristica de transfer pentru
poarta  ECL din seria 10k

Fig.4. T1 conductor
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5 sau R6 ale

5 6

2. 

Û

VOH/VOL

VIH/VIL

MZH/MZL

Impuls logic

 - 0,75 V / - 1,58 V
 - 1,1 V / - 1,25 V

  0,35 V / 0,33 V
   0,83 V

Fan-out
Tensiune alimentare

Timp de propagare

25
- 5,2 V

 24 mW
 2 ns


