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                mmWave RF Driver Amplifiers with Better Engineered Tradeoffs

                Case Studies

                
                    Challenge: Reaching stability with minimized prototyping

The origin story of the ADM-8007PSM is a tale of the importance of design for context (DfC) in complex RF systems. Customers asking Marki for help designing a driver amplifier for its mixers is no accident.Before DfC, RF system designers had the chore of choosing components for a spot in the signal chain based on generic data sheet parameters selected by the manufacturer. System-level simulations often sampled a few frequency points, hoping no interpolative surprises lurked between points.

Higher frequencies, wider bandwidths, and complex modulation shattered that thinking. The central theme of DfC is models and simulations need to reflect how RF components work in an application –exposing interactions between components, packaging, circuit board layouts, and cross-domain effects.

“Customers have significant input to requirements, but most of our products are specified and developed by the engineers who will make the tradeoffs that look the best,” says Doug Jorgesen, VP of Systems and Applications at Marki Microwave. The objective for the ADM-8007PSM was designing a driver amplifier that would deliver optimum performance from the local oscillator (LO) amplifier-mixer combination, shown in Figure 1, placed in a typical mmWave signal chain.

“The biggest question mark on the ADM-8007PSM was doing this two-stage design to hit the gain target at high frequency across a wide bandwidth in an unfamiliar semiconductor process in a package with unknown bias circuits, and have it all end up stable,” continues Jorgesen. High power and efficiency weren’t primary concerns; Jorgesen says getting more than 50% efficient on a super-broadband design (more than an octave wide) is hard. He also says Marki does not do extensive load-pull analysis in most cases, partly because the intended driver amplifier load is known – a Marki mixer – and partly because efficiency isn’t an optimization criterion for the design.

In their prior workflow, Marki engineers would use their experience to guess the most sensitive parts of adriver amplifier, create perhaps four or five or more candidate designs with varying parameters, build them all out and take physical measurements, and pick the one they liked best to proceed. “If our guesses were correct, and parts didn’t oscillate due to layout or bias issues, we’d still end up with up to three spins to reach a finished amplifier product,” Jorgesen observes.

What Jorgesen describes is an ideal use case for circuit-EM co-simulation using ADS, doing the necessary parameter exploration virtually and improving the chances of first-pass success at fabrication.

Solution: Modeling parasitics, bias, and packaging

Consider a non-trivial point of concern in simulations matching real-world measurements for an advanced high-frequency semiconductor process with complex non-linearities: the behavioral models must be highly detailed. Marki Microwave brings extensive modeling experience to bear on the opportunity.

“Foundry process design kits (PDKs) are a starting point for us,” explains Jorgesen. “We’ll take engineering samples from the foundry, measure S-parameters from those very carefully, and use those results to either modify the PDK they provide or develop a standalone model for our needs.”

The next step is embedding the robust S-parameter measurements within Marki’s passive structure modeling. More from Jorgesen: “It’s pretty hard to make a non-linear transistor model, but it’s relatively easy to make a linear transition model taking the measured S-parameters and fitting those in.” Marki also uses a few hacks to improve parasitic representations in the structure, like adding bias-variable capacitance or inductance, or even negative capacitance, which most foundries say is a no-no in PDKs.

Marki also invested considerable effort in choosing the framework for the transistor models. “We went pretty deep with the Keysight transistor team, David Root and his people, to understand the best transistor model for us to use,” Jorgesen shares. Those discussions led Marki’s teams to the EEHEMT transistor models in ADS. “We ended up with the S-parameter embedding, and we can then play with other elements to make scalable models for studying specific aspects of the transistors in the amplifier.” Some moreelements Marki uses for its model refinements and enhanced characterization:

• Noise figure profiles from straightforward noise measurements.

• Self-heating and current change under drive, secondary effects requiring attention.

• Bias voltages varied across simulation scenarios for key performance metrics.


                

                
            

        


        
    



    











    
    
        

    ×
    
        
                콘텐츠 잠금 해제

                무료 가입

                *Indicates required field

            
 
            
            
            
            
            
            

            
            
                
                    이메일 변경하기
                이메일*필수입력항목
                   
            

            
            
            
                
                    이름*필수입력항목
                    
                       
                

            

            
            
            
                
                    성* 필수입력항목
                        
                

            

            
                
            
                국가*필수입력항목
                선택해 주십시오.
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Antigua and Barbuda
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Belarus
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Denmark
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Eritrea
Estonia
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Finland
French Guiana
French Polynesia
French Southern Terr.
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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
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금융
정부/군(Military)
IoT
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네트워크 장비 제조
양자 컴퓨팅
유통(리테일)
반도체
소프트웨어 개발
통신/모바일 사업자
테스트 랩
교통/운송
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                    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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                         솔루션 관련 영업 사원 또는 대리점을 통한 연락에 동의하십니까?
                        아니오, 다음에 하겠습니다.    
                        예
                    
 
                    
                        
                            선호하는 연락방법을 선택해 주십시오. *필수입력항목
                            
                                
                                이메일
                            

                            
                                선호하는 연락방법을 선택해 주십시오.
                                
                                    
                                    전화*필수입력항목
                                
 
                                
                            

                        

                    

                    담당 영업과의 상담을 요청합니다.

                

                
            
            
                [키사이트 개인정보 수집 및 이용]


 1. 개인정보 수집 및 이용 동의


 2. 키사이트 파트너 업무 위탁 동의


 3. 키사이트 해외 본사 및 지사 제공 동의



"제출"을 클릭하시면 개인정보 수집 및 이용에 동의한 것으로 간주합니다. 보다 자세한 내용은 홈페이지 하단의 개인정보보호정책 을 참조하시기 바랍니다.

            
            
            
            
            
 
            
            
                
                
                	
                	
                	
                	
                	
                	
                	
                	
                	
                	
                	
                	
                
                
                
                
                
                
                
                
                
                
                
                
            
             
            
            
            
            
            
            
                 
             
            
            
            

            
        

        
                감사합니다!

                귀하의 양식이 성공적으로 제출되었습니다.

                
                    
                

                Note: Clearing your browser cache will reset your access. To regain access to the content, simply sign up again.

            

        

    




    






    






    영업팀에 문의
    
        
            ×

            판매 문의 부탁드립니다.

            *Indicates required field

            
                
                
                
                
                
        
            
                    
                        
                            선호하는 연락방법을 선택해 주십시오. *필수입력항목
                            
                                Preferred method of communication?
                                
                                
                                    이메일 변경하기
                                이메일
                                   
                            

                                
                                    Preferred method of communication?
                                    
                                    전화*필수입력항목전화번호는 숫자만 입력해 주세요. (공백, 특수문자 제외)
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                [키사이트 개인정보 수집 및 이용]


 1. 개인정보 수집 및 이용 동의


 2. 키사이트 파트너 업무 위탁 동의


 3. 키사이트 해외 본사 및 지사 제공 동의



"제출"을 클릭하시면 개인정보 수집 및 이용에 동의한 것으로 간주합니다. 보다 자세한 내용은 홈페이지 하단의 개인정보보호정책 을 참조하시기 바랍니다.

                
                
                    
                        
                        
                    
                    
                    
                    
                    
                    
                    
                

                
                    
                        
                        
                        
                        	
                        	
                        	
                        	
                        	
                        	
                        	
                        	
                        	
                        	
                        	
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                    
                     
                    
                    
                    
                    
                    
                    
                         
                     
                    
                    
                    

                

                
                
            

            
                감사합니다!

                A sales representative will contact you soon.
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