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AXMXHUTAPAH, A.T. TPHT'OPAH, M.T. TPUT'OPAH, B./I.
OI'AHHHCAH, A.A. ABETHCAH
KOHCTPYKIIHA KOMIIAPATOPOB C HU3KHUM
HAIIPA’KEHUEM CMEIIEHHA B AHAJIOT'OBbIX
HHTETPUPOBAHHBIX CXEMAX
B coepemennbix  aHANO208bIX  UHMESPATLHBIX — CXEMAX — pa3mep
mpanzucmopog docmueaem 3 Hm. Tounoe 3a0anue napamempos cmaio
cepbesHoli npobIeMoli npu NPOEKMUPOBAHUL MAKUX HAHOPAZMEPHbIX
CMPYKmMyp, 306UCAWUX OM  PA3IUYHBIX  (DAKMOPOG: HANPAINCEHUs
numawnusl,  Koaebawuill — memnepamypvl  OKpydicaiowjeli.  cpeovl,
HeCo8epUEeHcmea NoLynposOOHUKOSbIX mexHoio2ul. B pabome Obun
paspaboman anano2o8bili KOMRApPAmMop, 8 KOMopomM NpeosioAHCeHd Ho8as
cxema Ha OcHose ycunumens, pabomaiouezo 6 08yx pexcumax. 3a cuem
napamMempuieckoll ONMUMU3AyUY 3HavyeHue OMKIOHeHUs HANPSIICeHUs
ob110 yayuwieHo ¢ 7 MB 00 3Hauenus, He npesvuumaioujeco 1 umB 6
ouanazone mexnono2uieckux omxaonenul 4,5 cuema.

Knwouesvie  crosa: komnapamop, cmeweHue Hanpsdcenus, HC,
ompuyamenbHas 00PaAmHaAs Ce:3b.

A.KH. MKHITARYAN, H.T. GRIGORYAN,
M.T. GRIGORYAN, V.D. HOVHANNISYAN,
A.A. AVESTISYAN
DESIGN OF LOW-OFFSET COMPARATORS FOR ANALOG
INTEGRATED CIRCUITS

In modern analog integrated circuits, the size of transistors reaches 3 nm.
Accurate setting of parameters has become a serious problem in the
design of such nanoscale structures, which depend on various factors:
supply voltage, ambient temperature fluctuations, imperfections in
semiconductor technologies. In this work, an analog comparator was
developed, in which a new circuit based on an amplifier operating in two
modes was proposed. Due to parametric optimization, the voltage
deviation value was improved from 7 mV to a value not exceeding 1 mV’
in the 4.5 sigma process deviation range.

Key words: Comparator, offset voltage, IC, negative feedback:




Qhunwlwl wnknklwghp 1/2021 31

Utpwdmpnit:  Utwynquihtt  hwdbdwwnhsubpt  [1]  oquuugnpdynid  El
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Stability
Sweep Summary - all - DPHYATB_comp_AC_sch
(deg) : f(H2)
2000 15— X: 2.0733, N phasedeg(loopgain)
— . N

100.0 - T . 2 =
= 179.4 T ——
e 0.0|(X: 1148.
& ™

-100.0 - Y:0.0534 N

~N

R200 00 (dBcomplex) : f(Hz)

100.0 5
= X: 2.2733¢g dB(loopgain)
3 5001 e i 126,799
[ Y: 69.29 T——
£ 0.0-({X: 11488 o
a T
S -50.0 -

-100.0 -

1.0k 10.0k 100.0k 1meg 10meg 100meg 1g 10g 1009
f(Hz)

Eplpnpy hwdbdwndwi pkdhdl hpulubuglus b (hgpbiph wwhywidwh
opkupht hwdwwwwnwuhiwb b ukpujugynid k pun (1)-h.

- {CII * (Vref - (Vin T AVin)_

Cy * (Vinm —Vin) '

Zujuuwpbkgubiny Epynt wpunwhwjnnipjnibbpp Uhdjug
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wpynibipbkpp tbpluyugdws ki bly. 8-mu’ Q-Q nhwgpudh nkupny: Tkpohlihg
wunq E qununud, np twjiwgdyws hwdbdwwnhsh jupdwt okindwt wpdtpp sh
qipuquignud 1Ud-p' +4,50 oknnudlkph whpnuypnud:

Q-Q Plot [y = 4.931e-05x + -9.985e-05]

0.003 1

00024 ™

0.001 4 T

>0 ‘__‘_‘H

—0.001 4

Input Data - Measured Values [offset]

—0.002 +

—0.003

—6 -4 -2 o 2 a 6
Equivalent Inverted Gaussian Distribution [0]

Raw data file: mca_data_O.raw [Column 0]

Instance count: 1 _Target sigma: 4.500s  Sigma Multiplication Factor: 2.000

Number of points: 330 [Number of removed fails: 0]

Min: -0.0005 Max: 0.0002 Average: -9.98485e-05 STD: 4.93113e-05

Med +target: 0.000107927 Med-target: -0.0004

Med+target+Cl: 0.0002 Med-target-Cl: -0.000464229

[No correction on target sigma.]
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