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Class IntroClass Intro

• MMICMMIC
– Monolithic Microwave Integrated Circuit

• MMIC Design and Technology
• Project based class
• Hands on Collaborative Engineeringg g
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Course ObjectiveCourse Objective

• Design a MMIC chipset for a microwaveDesign a MMIC chipset for a microwave 
transceiver.

• Learn about MMIC devices components• Learn about MMIC devices, components, 
and their design and fabrication 
L MMIC CAD T h i• Learn MMIC CAD Techniques

• Utilize RF system design skills
• Experience Collaborative Engineering
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SyllabusSyllabus
Review of Field & Wave, Microwave
Passive Microwave Devices
Active III-V Devices
Amplifier Design
Oscillator Design
Mi d N Li Ci itMixers and Non-Linear Circuits
Switches, Attenuators and Phase Shifters
CAD SoftwareCAD Software 
Layout Techniques
Simulation and Verification
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Simulation and Verification 



GradingGrading
• Midterm              5/2/1387                 20%
• Final 3/4/1387 30%• Final                   3/4/1387                 30%
• Project              15/4/1387                40% 

Home Works 5 %– Home Works                                           5 %
– Design Requirement Report                   5 %
– Schematic Design Report 5 %Schematic Design Report                       5 %
– Simulation Report                                   5 %
– Layout Review Report                            5 %
– Post Layout Simulations                         5 %
– Final Report                                           10 %

P t ti 10 %
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• Presentations                                   10 %



TextText

• Microwave Solid State Circuit DesignMicrowave Solid State Circuit Design
Second Edition
I d B hl d P k h Bh itInder Bahl and Parkash Bharita
2003 Wiley-Intersience

Website : ee sharif edu/~mmicWebsite : ee.sharif.edu/ mmic
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SoftwareSoftware
• Microwave Office by y

Applied Wave 
Research will be the 
primary design p y g
software used

• Microwave Office will 
be available on abe available on a 
server during second 
part of the course

• Agilent ADS may be• Agilent ADS may be 
available as an 
alternatewww.appwave.com
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Helpful Prerequisite KnowledgeHelpful Prerequisite Knowledge

• ElectromagneticsElectromagnetics
• Field and Wave
• RFIC• RFIC
• Familiarity with RF Systems

Mi M t• Microwave Measurements
• Microwave Devices and components
• Microwave Circuits
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MHICMHIC
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MMICMMIC
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MMIC or MHICMMIC or MHIC
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Transceiver ExampleTransceiver Example
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YieldYield
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Engineering Development ProcessEngineering Development Process

Specification

Requirements Definition

P li i El t i l R i

p

Preliminary Electrical Review

Layout Review

Final Electrical Review

Project Presentationsj

MMIC Chipset Design
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MMIC Chipset Design



MMIC Product Develpoment 
PProcess

Customer
or Market 

Requirement

MMIC Design Wafer/Chip Fabrication
Foundry Processes Test

Assembly
Test and
Package

Iteration (s)

Product
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MMIC Production ProcessMMIC Production Process
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Active devicesActive devices

• See also Figure 2.27See also Figure 2.27 
of text.
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PassivesPassives
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InterconnectsInterconnects
• Interconnects are transmission linesInterconnects are transmission lines
• Geometry is important

May require Electromagnetic Solution• May require Electromagnetic Solution
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