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                5G Microwave-RF EDA Design Flow

                기술 개요

                
                    PathWave Advanced Design System (ADS) streamlines multi-technology IC-package-board design of densely integrated RF modules

 

PathWave Advanced Design System (ADS) addresses 3 critical requirements for 5G product development that had not been satisfactorily met by other EDA tools in the market before. These are:

 

• Assembling and performing 3D EM-circuit co-simulation on multi-technology 5G modules

• Designing for modulated signals and verification against 5G modulation standards

• Stability analysis of large signal multi-device amplifiers

 

Industry trends towards ever higher frequencies, digital modulations and complex integrated systems – The Implications

 

Going from 4G to 5G, frequencies have increased by a factor of 40 (700 to 2600 MHz to 28 to 40 GHz), while automotive radar frequency bands are going from 24 GHz to 77 GHz. Not only are frequencies increasing, so are the density and complexity of system integration such as the inclusion of phased array antennas. Digital modulations have also replaced traditional analog schemes. These trends have significant implications on the design of components and systems for RF/MW applications, namely:

 

• Design flows need to support assembly and interconnect of multitechnology components (RFICs, MMICs, wafer-level package, phased array antennas, laminates and PCBs) into dense, complex RF modules. The flows must then include verification by entire module level DRC (Design Rule Check) and LVS (Layout vs. Schematic) for manufacturing sign-off.

 

• Electromagnetic effects of dense, complex system integration at mmWave frequencies degrade circuit performance such as loss, coupling, and frequency shifts. Circuit designers need to interactively include 3D EM effects of packaging and interconnects during design exploration, tuning, and optimization – not just for final verification of the completed design.

 

• Digitally modulated RF signals require new figures of merit for circuit design and optimization, the most important of which is distortion EVM (Error Vector Magnitude). Traditional analog rules of thumb or relying on instruments that were adequate for 3G, and barely adequate for 4G, will lead to off spec or over-design of circuits for 5G digitally modulated signals.

 

• Since transistor gains roll off at higher frequencies, overall gain must be increased to offset this. High gain amid dense integration is a recipe for unintended coupling that often cause unstable amplifiers. Analyzing instability in amplifiers operating under nonlinear large signal conditions is now required to avoid building costly unsalable amplifier hardware in an extremely competitive market.

 

The Consequence

 

The consequence of the above implications is that current existing flows are no longer adequate to achieve wins for the 5G, automotive radar and aerospace/defense market.

 

• Engineers can no longer design pieces of their system on a standalone basis; but need to consider effects which span from the transistor all the way out to the antenna far field radiation pattern.

• They need to assemble circuit, EM, and electrothermal analyses together across technology boundaries.

• It is not trivial to assemble IC’s with packages in the design tools in the first place, but to do that in a way which facilitates EM and circuit envelope analysis to understand the effects of modulated waveforms in a multi-technology 3D structure is nearly impossible using existing EDA tools.

 

After witnessing how RFIC, RF module, and RF PCB designers struggle to correctly assemble and setup ICs, packages, and interconnects for 3D EM-circuit co-simulation to meet 5G and automotive-military radar modulated signal specs, Keysight significantly enhanced PathWave ADS by deploying its expertise across measurement and simulation domains to uniquely address these extreme difficulties.
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                무료 가입

                *Indicates required field

            
 
            
            
            
            
            
            

            
            
                
                    이메일 변경하기
                이메일*필수입력항목
                   
            

            
            
            
                
                    이름*필수입력항목
                    
                       
                

            

            
            
            
                
                    성* 필수입력항목
                        
                

            

            
                
            
                국가*필수입력항목
                선택해 주십시오.
United States
United Kingdom
Canada
India
Malaysia
Netherlands
Australia
South Africa
France
Germany
Singapore
Sweden
Brazil
Afghanistan
Åland Islands
Albania
Algeria
American Samoa
Andorra
Angola
Anguilla
Antarctica
Antigua and Barbuda
Argentina
Armenia
Aruba
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bermuda
Bhutan
Bolivia
Bosnia and Herzegovina
Botswana
Bouvet Island
Brit/Indian Ocean Terr.
Brunei Darussalam
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Canary Islands
Cape Verde
Cayman Islands
Central African Republic
Chad
Chile
China
Christmas Island
Cocos (Keeling) Islands
Colombia
Comoros
Congo
Congo, The Dem. Republic Of
Cook Islands
Costa Rica
Côte d'Ivoire
Croatia
Cyprus
Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Ethiopia
Falkland Islands
Faroe Islands
Fiji
Finland
French Guiana
French Polynesia
French Southern Terr.
Gabon
Gambia
Georgia
Ghana
Gibraltar
Greece
Greenland
Grenada
Guadeloupe
Guam
Guatemala
Guinea
Guinea-Bissau
Guyana
Haiti
Heard/McDonald Isls.
Honduras
Hong Kong, China
Hungary
Iceland
Indonesia
Iraq
Ireland
Israel
Italy
Jamaica
Japan
Jordan
Kazakhstan
Kenya
Kiribati
Korea (South)
Kuwait
Kyrgyzstan
Laos
Latvia
Lebanon
Lesotho
Liberia
Libya
Liechtenstein
Lithuania
Luxembourg
Macau
Macedonia
Madagascar
Malawi
Maldives
Mali
Malta
Marshall Islands
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Micronesia
Moldova
Monaco
Mongolia
Montserrat
Morocco
Mozambique
Myanmar
N. Mariana Isls.
Namibia
Nauru
Nepal
Netherlands Antilles
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
Niue
Norfolk Island
Norway
Oman
Pakistan
Palau
Palestinian Territory, Occupied
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Pitcairn
Poland
Portugal
Puerto Rico
Qatar
Reunion
Romania
Russian Federation
Rwanda
Saint Kitts and Nevis
Saint Lucia
Samoa
San Marino
Sao Tome/Principe
Saudi Arabia
Senegal
Serbia and Montenegro
Serbia
Montenegro
Seychelles
Sierra Leone
Slovak Republic
Slovenia
Solomon Islands
Somalia
Spain
Sri Lanka
St. Helena
St. Pierre and Miquelon
St. Vincent and Grenadines
Suriname
Svalbard/Jan Mayen Isls.
Swaziland
Switzerland
Taiwan, China
Tajikistan
Tanzania
Thailand
Timor-Leste
Togo
Tokelau
Tonga
Trinidad and Tobago
Tunisia
Turkey
Turkmenistan
Turks/Caicos Isls.
Tuvalu
Uganda
Ukraine
United Arab Emirates
US Minor Outlying Is.
Uruguay
Uzbekistan
Vanuatu
Vatican City
Venezuela
Viet Nam
Virgin Islands (British)
Virgin Islands (U.S.)
Wallis/Futuna Isls.
Western Sahara
Yemen
Zambia
Zimbabwe


            

            
                
                
                    
                        회사명*필수입력항목
                        
                    

                

            
                
            
                산업군*필수입력항목
                선택해 주십시오.
항공우주/방위 산업
오토모티브
가전
데이터 센터/클라우드 사업자
교육
전자 제품 제조
에너지/유틸리티
금융
정부/군(Military)
IoT
의료
네트워크 장비 제조
양자 컴퓨팅
유통(리테일)
반도체
소프트웨어 개발
통신/모바일 사업자
테스트 랩
교통/운송


            

            
            
            
                현재 직무와 관련된 경력 기간을 알려주십시오.*필수입력항목
                선택해 주십시오.
 2년 미만
2 - 7 years
 > 7 years


            

            
            
            
                직책*필수입력항목
                선택해 주십시오.
경영진
수석 엔지니어/부서장
엔지니어링 관리자
실무자
학생
컨설턴트

   
            

            
            
            
                    주요 업무*필수입력항목
                    선택해 주십시오.
보드 레이아웃
디지털 : 고속 인터페이스
디지털 : 광통신
IT/정보 기술
L2-7 네트워크 설계/운용
전원 : 배터리 드레인 분석
전원 : 변환 및 컨디셔닝
제품 : 하드웨어 테스트
제품 : 다중 시스템 통합
제품 : 소프트웨어 테스트
품질 보증
RF : 아날로그/혼합 신호
RF : 현장 테스트
반도체 테스트
Software: Development
소프트웨어 : 통합
비기술직(Non-Engineer)

       
            

            
            
            
                직종*필수입력항목
                선택해 주십시오.
교육(교수/학계)
어플리케이션 관리
회로 설계 및 레이아웃
디지털 설계
전자 제조
현장 엔지니어
최종 시스템 테스트
인사/재무/법률
실험실(Lab) 관리
마케팅/영업
네트워크/보안 설계
네트워크/보안 운용
전력 설계
Procurement
Product Management
RF설계
소프트웨어 엔지니어
학생
테스트 엔지니어/기술자
비기술직(Non-Engineer)
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