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4.1.2 ����� � � �� � � �� � � �� � � � (D-type Flip-Flop) 
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4.2.2  � � � � � � � � � � � � ��� � � � ���� � � � ���� � � � ���� � � � �  
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��� � � � � ���� � � � � ���� � � � � ���� � � � � � ���� 

 

ù����� SiGe HBT� ® Û >$ ( ó p ù f  

Item���� Spec����

Technology TSMC SiGe 0.35um 

Supply Voltage���� 3.5 V����

Supply Current���� 31mA����

Input Power -15 dBm ~ 0 dBm 

Output Power���� -18 dBm ~ -14 dBm����

Operation Frequency DC~5GHz 

Die size 700 um ���� 700 um 

 

� K,¹# SiGe HBT ² ³ 7 í � NDL¹# on wafer�� r
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4.3.2 ���������������������������� 
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� � �� GCTC 2�m InGaP/GaAs HBT �  !" # $ %& '

()* Die photo + � 4-26,- . 

�� ��� ��� ��� � ���� 

 

RF probe/� G-S-G 0 1 150-�m pitch-to-pitch234. 
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����5Q ��R S �� T 600MHz(R ' �� 200MHz) 

 

 

����5� ��R S �� T 900MHz(R ' �� 300MHz) 
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����55��R S �� T 1.2GHz(R ' �� 400MHz) 

 

 

����5�� R S �� T 1.5GHz(R ' �� 500MHz) 
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Item���� SSH���� � � �� � �� � �� � � ����

Technology GCTC InGaP/GaAs 
HBT 2.0um 

GCTC InGaP/GaAs 
HBT 2.0um 

Supply Voltage���� 5 V���� 5V 

Supply Current���� 17.14mA���� 17.74mA 

Input Power 2 dBm ~ 10 dBm 2 dBm ~ 10 dBm 

Output Power���� 5 dBm ~ 7 dBm���� 5 dBm ~ 7 dBm 

Operation Frequency DC~1.5GHz (5dBm) DC~2.0GHz(5dBm) 

Die size 1000 um ���� 1000 um 1000 um ���� 1000 um 

 

 

` a b � c d Z@ A e)� � 
 f g h  � i _ j k l � R S �



Chap.4 ����������������������������                                   page 106 
 

page 106 
 

� m n o & )p q r M N j s t u )vw x y z T � � { c d � | }

R S i _ \ l � �� m n o & ~ � .�g h  � a � x o & � � � �

\ g � g � (� � )vy z T /�� � � �� � \ u � �  # � )/

 # � VBC \ � )Kirk Effect B � 
 9 �/�` fT \ � � � F �� .

p q r j � � � � � � SHH �  � \ SHH w < & � I Y � \ � )%

� G @ M N )` R S � Y ` 6dBm�)w B � < & I Y � 25%. 

�� g h  � �� ~ � �� f   ),¡ ` G @ �)� � �� ~ �

� U V W �¢ ~ £ ¤ ¥ ¦ I Y § .vy z T ` g h  � ¨ / CLK�

� © � )ª *` θ « ¬ ~ �� R S )/ �  ® ¯ T ° ¢ �±�.v

² ~ w x y � � �f   ³ | } R S � ´ µ p ¶ )�· ¸ ¹ ¡ G @ . 

�` º »  � ´  � ¼ ½ �)� � w ¡ ¾ ¿ � ' À � < & I Y Á

OÂ� f   )vy z T � � �c d �À � � Ã Ä ¼ ½ (� Å ¥ � � 

Æ)�k VcoreÂ� �)n /Ç � CLK « �  # � VCEOÂÈ 0.7V

É Ê )*Ë  # � � ¼ ½ � ~ Ì Í .ÎÏ | fTX VCE � � Ð )̀ � 7

¼ ½ O fT � Â� y © ¿ Ñ � )� �À �  � � < & Ò W ² z � �O

Â. 

 

 

 

 

 

 

 

 

 



Chap.4 ����������������������������                                   page 107 
 

page 107 
 

4.4 �������� 

` a Ó e)� � ��" AND Ô Õ S � D Ö � � �)c d �%&

£ × 3.5V)31mA�w < & È 5GHz Ø Ò Ù q | } g I �.�  � �

�Î CIC B C TSMC SiGe HBT !Ú T %& Û Ü )��� NDL,

B C � on waferÝ@ G D E & T Þ ßÛ Ü . 

à £ á â )� � ��Î CIC B C GCTC InGaP/GaAs HBT !)

@ A 37 ��w ã ä j å Ý D Ö � � �c d 8 9 50%< & = > � g

h  � )æ £ ¤ i /� 5V)17mA( º »  � ç è ).*e)SHH � 

� � � \ Ï SSH)< & I Y �w B � 30%É Ê . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Chap.5 ��������                                   page 108 
 

page 108 
 

 
 
 
 
 
 
 

����
 

������������

�

�

� � � � �� � 	 
 � � � � � � � � � �� � � � � � � � �

� � � � � � � � � ��  � ! " # $  � % & ' ( �� � ) * + , - . /�0 1 2

3 4 $  � % 5 � � � � � � � � � ��  � 6 �7 
 8 9 � :; < 23 = �>

$  � % & �? 1 @ A B C D �E F G H �I J KL . 7 2M N � �

OP Q R S T ; U V W X Y� Z [ Z \ ] ^ � _ [ ` a � � ` b a c � \ �� \ � � � ` � [ a \ d�I

J KL Y[ \ � � � ` Z � [ �[ ` e Z df ) g h �9 � 2�

5� � � � �� � 	 
 ) i �G H j k U % & l m n �o p j k

�I J KL q ( � ) D r @ �s t 8 D u :E F ? 1 @ �o v p w x

y z { - | �' ( � ) D u �= 5x } ~ % & � , U �� H � o ? 1

@ � � �� � y K� � % � � �8 % & � , ��� � 2�



Chap.5 ��������                                   page 109 
 

page 109 
 

5� � �y K�� � � � � � � � � � � � � � ��  � �I J KL �� �

�m ; I J KL l � � ��� �� �m ; �� ; � � j M � ��I J

KL � � 5� V 0 j k � � �� O  � z { � s   �} ~ 2¡m ; �¢ ;

L �I J KL £5� V 0 �¤ ¥ � } ~ � � 6 ¦�§/25̈ V 0 �©

ª � �x « ¬� ; ¤ ¥ �  ® ` \ ¯ . 7 � �V 0 ° ± ² ³ � ´ �y K

� � �¢ ; j �- < �µ . ¶ · R ¸ ¹ º r � /� � �� � ´ �© ª 2�

5V » ¼ � �¤ ¥ �� � s ½	 
 � � � � � � � ¾¿ � �¾` � Z ��  �

À � � � � �� � � � � � � � � ��  � Á Â 3 ¼ � Ã + Ä Å Æ { Ç È É Ê ËÌ h

� Í Î Ï�¨ � Ð Ñ T % Ò Ó Ê YÒ Ô Ò Õ dËÖ × Ø Ù � Ú Û �Ò Ü V »

µ V » 23 	 
 Í Î Ý � � a � �Þ � �Z \ ß à á â C �V » �ã ß 8 ä å 2

:� �	 
 � ¾¿ � �¾̀ � Z ��  � � � �T % Ò Ó Ê 5 æ ç Ö $ �æ è e � Yé ê ^ ��Z \

V 0 dKë Ù � ì Ö � � í �:J h î ï ¢ ð ( 5 ñ ç Ö � � í Ð ò ó >

�ô × õ  2¡ Ö × Ø Ù � Ú Û Ò Ü V » £¬	 
 Ã ö & �÷ ø Ê ù ú ! �

�2� � � £	 
 ¾� � Y¾Z � � Z û �� a c õ û �� a c õ d�R � ? @ ë - . ��

¦� ¨ Ù � Ó /2�

�

�

�

�

�

�



page 110 
 

 

���������������� 

                                                                              
[1] Behzad Razavi, “RF Microelectronics,” Prentice Hall, 1998. 

[2] David A. Johns, Ken Martin, “Analog Integrated Circuit Design,” John 

Wiley&Sons Inc., 1997. 

[3] Lan E. Getreu, “Modeling the Bipolar Transistor,” Tektronix Inc., 1976. 

[4] ���, ”� � � � � 	 
 � �  VBIC � � � � � � � � � � � � � � ” ,�

� � �, � �  ! " # , 2003. 

[5] Conlin C. McAndrew, “VBIC95, The Vertical Bipolar Inter-Company Model,” 

IEEE Journal of Solid-State Circuits, Vol. 31, No. 10, Oct. 1996. 

[6] Xiaochong Cao, “Comparison of the New VBIC and Conventional Gummel-Poon 

Bipolar Transistor Models,” IEEE Transactions on Electron Device, Vol. 47, No. 2, 

Feb. 2000.  

[7] Marcel Tutt, “GaAs Based HBT Large Signal Modeling Using VBIC for Linear 

Power Amplifier Applications,” IEEE BCTM 2000,����������� 

[8] S.V. Cherepko, J.C.M Hwang, “VBIC Model Applicability and Extraction 

Procedure for InGaP/GaAs HBT,” APMC 2001. 

[9] G$nther Palfinger, “Modelling the Heterojunction Bipolar Transistor with VBIC,” 

Diploma Thesis, 2000. 

[10] Matthias Rudolph, “Scalable GaInP/GaAs HBT Large-Signal Model,” IEEE 

Transactions on Microwave Theory and Techniques, Vol. 48, No. 12, Feb. 2000. 

[11] Michael Schr%ter, “Physics-Based Minority Charge and Transit Time Modeling 

for Bipolar Transistors,” IEEE Transactions on Electron Devices, Vol. 46, No. 2, Feb. 

1999. 

[12] & ' ( , “ � ) * � �  " + , - . / 0 ”, �� � �, � �  1 " # � 2 3

4 5 , 2001. 

[13] 6 7 8, “� ) * � �  9 � � � � � ) * � �  � : ; < 
 = > ”, �� �

�, � �  1 " # � 2 3 4 5 , 2002. 



page 111 
 

[14] Domine Leenaerts, Carel Dijkmans, Michael Thompson, “A 0.18 �m CMOS 

2.45GHz Low-Power Quadrature VCO with 15% Tuning Range, ” IEEE Radio 

Frequency Integrated Circuits Symposium, 2002. 

[15] Donhee Ham, Ali Hajimiri, “Concepts and Methods in Optimization of 

Integrated LC VCOs, ” IEEE Journal of Solid-State Circuits, Vol. 36 No.6, 

pp.896-909, June 2001. 

[16] Behzad Razavi, “Design of Integrated Circuits for Optical Communications,” 

2002 

[17] Herbert Knapp, Thomas F. Meister and others, “A Low Power 20 GHz SiGe 

Dual-modulus Prescaler,” IEEE MTT-S Digest, 2000 

[18] Herbert Knapp, Martin Wurzer, Josef Böck, Thomas F. Merster, Günter 

Ritzberger, Klaus Aufinger, “36 GHz Dual-Modulus Prescaler in SiGe Bipolar 

Technology.” IEEE Radio Frequency Integrated Circuits Symposium, 2002. 

[19] Sang-Woong Yoon, Eun-Chul Park, Chang-Ho Lee, Sanghoon Sim, Sang-Goog 

Lee, Euisik Yoon, Joy Laskar, and Songcheol Hong, “5~6GHz-Band GaAs 

MESFET-Based Cross-Coupled Differential Oscillator MMICs With Low 

Phase-Noise Performance.” IEEE Microwave and Wireless Components Letters, Vol. 

11, No. 12, Dec.  2001 

[20] Markus Zannoth, Bernd Kolb, Joseph Fenk, and Robert Wergel, “A Fully 

Integrated VCO at 2 GHz.” IEEE Journal of Solid-State Circuits, Vol. 33, No. 12, Dec. 

1998. 

[21] Herbert Knapp, Martin Wurzer, Josef Böck, Thomas F. Meriter, Günter 

Ritzberger, Klaus Aufinger, “36Ghz Dual-Modulus Prescaler in SiGe Bipolar 

Technology,” IEEE RFIC Symposium, 2002 

[22] Sergio A. sanielevici, Kenneth R. Cioffi, Bahman Ahrari, Paul S. Stephenson, 

David L. Skoglund, and Masoud Zargari, “A 900-MHz Transceriver Chipset for 

Two-Way Paging Applications,” IEEE Journal of Solid-state Circuits, Vol. 33, No. 12, 

Dec 1998 

[23] Ken Martin, “Digital Integrated Circuit Design.”  

[24] Ching-Yuan Yang, Guang-kaai Dehng and Shen-Iuan Liu, “High-speed 

divide-by-4/5 counter for a dual-modulus prescaler,” Electronics Letter , Vol 33, Issue 

20, 25 Sept. 1997, pp. 1691-1692 

[25] Behzad Razavi, “Design of Integrated Circuits for Optical Communications,” 



page 112 
 

2002 

[26] A.Molnar et al, “A Single Chip Quad Band (850/900/1800/1900MHz) Direct 

Conversion GSM/GPRS RF Transceiver with Integrated VCOs and Fractional-N 

Synthesizer,” ISSCC 2002, International Solid-State Circuits Conference, February 

2002, San Francisco. 

[27] R. Magoon and A. Molnar, “RF Local Oscillator Path for GSM Direct 

Conversion Transceriver with True 50% Duty Cycle Divide by Three and Active 

Third Harmonic Cancellation,” in 2002 RFIC Symp. Dig. Papers, RFIC, Seattle, WA, 

2002 

 

 




