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BuioBe onepaliioOHHA YCUIBATEIN
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- CTaHJApPTHH ollepalioHHu ycriBatenu (operational voltage amplifier, Op Amp):
BXO — HAIIPCIKCHUC, N3XO — HAIIPCIKCHUC.
- OIICPAIIMOHHM YCHJIBATEIU Ha mpoBoauMocT (operational transconductance amplifier, OTA):
BXOJ — HAMIPEXEHUE, N3X01 — TOK.
- OIICPAIlMOHHY TpaHCUMIIeJaHCHH ycuiBaTean (operational transresistance amplifier, OTRA):

BXO — TOK, U3XO0J — HAIIPCIKCHUC.
- onepalMoHHM ycuiaBarenau Ha Tok (operational current amplifier, OCA):

BXOJ — TOK, U3XO0J — TOK.

CMOS Analog IC Design
Emil D. Manoloy, TU-Sofia OnepanmoHHN yCHUJIBaTEIIH >



OnepanOHHY YCHUJIBATEIIM HA IIPOBOJIUMOCT

Hamupart npunokeHue nmpu o0padb0TKa Ha aHAJIOTOBU U JJUCKPETHU CUTHAIU
BHTPE B MHTETPATHUTE CXEMH (HAJIMYME CaMO Ha KalalluTUBEH TOBAP).

XapakTepucTUKa Ha ONEpalMOHHUTE ycriBaTenu Ha nposoauMoct (OTA):
- BUCOKO BXOJHO CBIIPOTUBIICHUE [ ;
- BUCOKO M3XOJIHO CBIIPOTUBIEHUE Iy (I,);

- ctppMHOCT G =1, /U;p,;

- UI3XOJHO HalpexeHue U =G, r

out out out out

Bunose:

- OTA ¢ TOKOBHM orjieaana;
- OTA ¢ nperpHar KackoJ;
- OTA Ha Muep.
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OTA ¢ rpocTr TOKOBH OrJjieaana
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AUYX nHa OTA ¢ mpocTo TOKOBO OIJIEAATI0
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Jlnarpamu Ha bone
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‘ IIpoextupane Ha OTA ¢ IpoOCTH TOKOBHU OrJjieaaa
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‘ IIpoextupane Ha OTA ¢ IpoOCTH TOKOBHU OrJjieaaa

0]]33]'! epHAEaAHE Ha CXeMaTa:
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Ipp1 = Ippz = Ippz = 1 = 18pA;

Wpl/Lpl=Wp2/Lp2=Wp3/Lp3=45/2
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‘ IIpoextupane Ha OTA ¢ IpoOCTH TOKOBHU OrJjieaaa
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OTA ¢ KackOJIHHU TOKOBH OTJieiajia
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OnpenensiHe Ha pa3Maxa Ha BXOJHHUS CMH(A3€H CUTHAJ

uDD
11 ’ | 1K
_{ }_

— . . -
S d lKu—i)
v v
Mn1 |=+USS USS-c={| Mn2 2Ki
I-Il F r—i . -
-
+ Ui /2 - Uiaf2 i

Ucmn(min} - Uss + UDSHE + Uﬂﬂn{mm}

USS Ucmn(min) UDD

CMOS Analog IC
Emil D. Manolov, TU-Sofia OHepaHHOHHI’I yCHIIBATCIIN



‘ IloBuiraBane Ha pa3Maxa Ha BXOJHHS CUTHAJI
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OTA ¢ noBuieH pasmMax Ha BXOJHHS CUTHAJI
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‘ OTA ¢ noBuileH pa3max Ha BXOJHHS CUTHAJ
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OTA c npersHaT Kacko/
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OTA na Munep — AC ananus
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OTA Ha Munep — 0000menue 3a Au
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OTA na Munep —-A .,
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‘ OTA Ha MHJIep — IOCTOSIHHOTOKOBH 3aBUCUMOCTH
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