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 تشکز ٍ قذرداًي 

خٙبة آلبی دوشش ٔحٕذ يبٚسی وٝ  اسخٕٙذْ ٚ ٔقّٓ دا٘ٓ وٝ اص صحٕبر اػشبد دس آغبص لاصْ ٔي

اْ، وٕبَ سـىش ٚ لذسدا٘ي سا داؿشٝ ثبؿٓ.  ٔٙذ ؿذٜ ٞبيـبٖ ثٟشٜ ٘بٔٝ اص سإٞٙبيي دس عَٛ ا٘دبْ ايٗ دبيبٖ

٘بٔٝ  ايٗ دبيبٖ داٚسی صحٕزآلبی دوشش وبسٛصيبٖ وٝ  خٙبة ٚ آؿشيب٘يآلبی دوشش خٙبة  ضٕٗ آ٘ىٝ اص

 ٓ.ٕ٘بي ، ػذبػٍضاسی ٔيسا ٔشمجُ ؿذ٘ذ

 



 

 

 أ 

 

 چکیذُ

ٞبی آ٘بِٛي دشػشفز ٚ ٞبی ٔخبثشاسي ٚ اِىششٚ٘يىي ٘يبص ثٝ ثخؾٞبی اخيش دس ػيؼشٓديـشفز

اسٞبی آ٘بِٛي ٔقٕٛلا ثخؾ وٛچىي اص ٞب سا ثيـشش وشدٜ اػز. ٞشچٙذ ٔذسٛاٖ دس ايٗ ػيؼشٓوٓ

ذ. دس ٔيبٖ ٙذ فّٕىشد وُ ػيؼشٓ سا سقييٗ وٙٙسٛا٘ذ ِٚي ٔيٙدٞٞبی ثضسي سا سـىيُ ٔيػيؼشٓ

ٞبی آ٘بِٛي ثٝ ديديشبَ ٘مؾ ٟٕٔي سا ٞبی ٔخبثشاسي ٔجذَٔذاسٞبی آ٘بِٛي ثٝ وبس ثشدٜ ؿذٜ دس ػيؼشٓ

ٞبی آ٘بِٛي ثٝ ديديشبَ ثب دٟٙبی ثب٘ذ ٚػيـ ٚ جذَوٙٙذ. أشٚصٜ ٘يبص ثٝ ٔدس فّٕىشد ػيؼشٓ ثبصی ٔي

 ٞبی ثبلا سٚص ثٝ سٚص دس حبَ افضايؾ اػز.ٚ ػشفز دلز

ثشداسی وٓ ثب ٕ٘ٛ٘ٝثشداسی ثب دلز ثبلا دس ٘شخ ثيؾٕ٘ٛ٘ٝ٘بٔٝ يه ٔجذَ ثيؾدس ايٗ دبيبٖ

ذٜ اػز. ايٗ ٞبی آ٘بِٛي اسائٝ ؿآِيٚ وٕششيٗ حؼبػيز ٘ؼجز ثٝ غيشايذٜ ٕٔىٗ وٕششيٗ ديچيذٌي

ٔجذَ  ثبؿذ.ثب حؼبػيز وٓ ٘ؼجز ثٝ خغبٞبی آ٘بِٛي ٔي دِشب-ػيٍٕب-لايٗدبيخيه ٔجذَ  ،ػبخشبس

 دِشب-ػيٍٕبثبؿذ وٝ صيشٔجذَ دٚ عجمٝ اَٚ آٖ، لايٗ ػٝ عجمٝ ٔيديـٟٙبدی دس ٚالـ، يه ٔجذَ دبيخ

جمٝ دْٚ يه ٚ صيشٔجذَ ع MASH 1-1ای ی چٙذحّمٝدِشب-ػيٍٕبصيشٔجذَ عجمٝ اَٚ يه  .اػز

ثٙبثش ثبؿذ. عجمٝ ػْٛ ٘يض داسای ػبخشبس فيذثه خغب اػز. حّمٝ ٔشسجٝ اَٚ ٔي ی سهدِشب-ػيٍٕب

ؿذٜ ٔشسجٝ دْٚ  دٞيثٝ خبی ٘ٛيض وٛا٘شيضاػيٖٛ عجمٝ اَٚ، ؿىُ ٚسٚدی عجمٝ دْٚ ،ػبخشبس روش ؿذٜ

يضاػيٖٛ عجمٝ آخش دٞي ٔشسجٝ اَٚ ٚ ٘ٛيض وٛا٘شعجمٝ اَٚ ؿىُ DACٕٞچٙيٗ خغبی  آٖ خٛاٞذ ثٛد. 

ا٘ذ. ثٝ ايٗ سشسيت ػبخشبس ديـٟٙبدی ثذٖٚ اػشفبدٜ اص وبِيجشاػيٖٛ ديديشبَ، دٞي ٔشسجٝ دْٚ ؿذٜؿىُ

 دٞذ.ٞبی ٔذاسی اص خٛد ٘ـبٖ ٔيآِيحؼبػيز ثؼيبس وٕي ٘ؼجز ثٝ غيشايذٜ

-Cadenceافضاسٞبی ػبصی ؿذٜ ٚ اص ٘شْديبدٜ CMOS٘ب٘ٛٔشش  90ٔجذَ ٔٛسد ٘ؾش دس سىِٙٛٛطی 

Virtuso  ٚMATLAB-Simulink ٝثشداسی فشوب٘غ ٕ٘ٛ٘ٝ ػبصی آٖ اػشفبدٜ ؿذٜ اػز.ثشای ؿجي

ٚ سٛاٖ ٔلشفي حبكُ  ِٚز 1، ِٚشبط ٔٙجـ سغزيٝ 10MHzدٟٙبی ثب٘ذ آٖ، ، 160MS/sٔجذَ ديـٟٙبدی 

 .ثبؿذٚار ٔئيّي 28ػبصی آٖ اص ؿجيٝ

 .لايٗ، دبيخدِشب-ػيٍٕبدلز ثبلا،  وّٕبر وّيذی: ٔجذَ آ٘بِٛي ثٝ ديديشبَ ، ػشفز ثبلا،
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ABSTRACT 

 

Although lots of signal processing tasks are taking place in digital domain, but 

mediums between analog world and digital processors meaning analog to digital and 

digital to analog converters are always needed.As efficiency and speed of digital signal 

processing  are increasing, large effort is needed for designing high resolution and high 

speed analog to digital and digital to analog converters. Pipeline ADCs have become the 

predominant architecture for ADCs with resolutions of 8-14 bits and conversion rates of 

10-200 MS/s. 

Pipeline ADCs are widely famous for reaching both high resolution and high 

speed properties at the same time. They are also known for their large bandwidth. 

Sigma-Delta ADCs are known for their high resolution and low to moderate speed 

applications. 

So, according to what said above about these ADCs, better results can be obtained 

by combining pipeline ADC with Sigma-Delta ADCs. 

An important design issue for oversampling ADCs is achieving larger signal 

bandwidth without losing resolution.When facing sampling speed limitations, 

decreasing OverSampling Ratio(OSR) is a suitable approach for increasing signal 

bandwidth. 

All ADCs with low OSR, need higher order noise shaping and higher quantization 

levels. One technique for improving oversampling ADCs in low OSR is using a cascade 

architecture like pipeline ADC. In pipeline ADCs, usually errors in front end stage 

limits the overall resolution. Delta-Sigma noise shaping properties can be used to reduce 

these front end stage’s errors. 

Predominant limitation in designing Sigma-Delta ADCs with low OSR is 

increasing quantization levels and keeping the design simple. So using a combination of 

Sigma-Delta and pipeline ADC can solve this problem. 

finally, the overall SNDR of the pipeline ADC utilizing sigma-delta is highly 

improved without using any digital calibration. 

In this dissertation, some techniques are employed to relax the analog circuit 

requirements such as the amplifier dc gain and capacitors matching in MASH sigma 

delta modulators. With the aid of the proposed technique, a Sigma-Delta ADC with the 

sampling frequency of 160MHz, 13-bit resolution, in 90nm CMOS technology with 1 V 

supply voltage is designed and simulated. The simulation of this structure is done by the 

Cadence software. The results show that the designed ADC has 81 dB SNDR, 99.2 dB 

SFDR while it is consuming only 29 mW. 

 Keywords: Analog-to-Digital Converter (ADCs), sigma-delta, pipeline, Switched 

capacitor circuits. 
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