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 �� � � � 4 , � 3-6(b)' A�G>?*-R / A

oM3ºM4 Ë Ì ���� *Zt0�o LC tankaË Ì �� � *Gm0�

oM1cM2 � û Emitter-coupled paira � !G 
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−
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� T K } 3 *ø �� k l;m 4 *4 q â 

1 1 2

2 2 1

m

m

G V V
G V V

=  (; 3.10) 



Chap.3 ��������	��������	��������	��������	                                   page 59 
 

page 59 
 

2 2
1 1 2 2 0m mG V G V− =  (; 3.11) 

<t (1). Gm1=Gm2*0 V1=±V25(2). Gm1=-Gm2*0 V1=±jV2Ga5

Ó �� À Á ç ' m �ö ÷ é*4 q r 90 � m ¹ � �� G 

 

In +

In −

Out +

Out −
1VCO

In +

In −

Out +

Out −
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Iout +
Iout −

Qout +

Qout −

 

����6  Ç È � 	 
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�������������������� 

å V 5� � 7 � *�� � � ø +, CIC ¬ ù �= ] 8 9 *+,

TSMC SiGe HBT� : : � çx � * m ¹ N 7�Ç È � 	 
 G>�8

� � <� 3-5a�*w S * � d ë ä bufferç}N 7; < = G> Die 

photo<� 3-8a� 

 

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

� , " É pitch-to-pitch 150um @ > G-S-G-S-G RF probe*,x É

6pin� DC ® ? G+, on-wafer, PCB � @G 
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eq
 (G

H
z)

Vtune (V)
 

� 3-10  ' m ö ÷ Ç È � 	 
 N 7� � û Vtune� F G  

 
 

A���H  ' m ö ÷ Ç È � 	 
 � @s t  

Item Spec 

Supply Voltage (core) 1.5 V 
Supply Current (core) 2.68 mA 

Supply Voltage (output stage) 2.5 V 
Supply Current (output stage) 2.3 mA 

Supply Power 4.02 mW (core) 
RF output Power -20 dBm 

Tuning Range 4.95 GHz ~ 6.4 GHz 
Phase noise -96 dBc/Hz@1MHz offset 

Die size 900 um × 850 um 
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3.2.2  � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  

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

� � ��8� � ?*�� I 4 5� , J O K 2 (Injection Lock)

�9 z *' ��m ¹ Ú � *4 5� , x � N 7£ �  � P�· S L

m ¹ Ú � �� 	 
 *�>aË Ì �N 7�  J O µ w x � N 7£ �  

¤ P�m ¹ Ú � ú  ¤ �� 	 
 *+, �8 K 2 �p ^ *4 5 : � 7

m ¹ Ú � � �  N 7£ � �» ¼ ½ � G 

oV M N � O g ß P Q R ' R � S *� q 5 T U ç� � K  ��

8*V W Ã I : : �þ � [· S X L �A M G��� � , 5 T � �

� , & ¹ �8� � � � Y ' � M 4 � RF � Z U ç��8G 

[ \ 5= �¾ ä ö ÷ ] ^ (Emitter-Coupled Logic*4 _ 6 } ECL)

� D � ¡ ' 
 (D-type flip-flop)*Ó �� N O Clk ½ } high(1)é* D

� ` O �8*P Q � 0 K þ G[Ó Clk} low(0)é*Q � a R þ G

( b c ��8 7 � d % � e * f �D E )GoV Y �8�+, ECL g L

M h � ��¹ � Ê4 h i j ��  �1 �p ^ *a5h Ò ÷ � � k

çG 
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Clk

biasI biasI

D

D

Q
Q

Q

Q

D

D Clk

inf

 

����HH  (a).D-type flip-flop      (b).4 l�8 
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+, Y �8p ^ *�W 4 l� � (fin)o Clk N O *04 �N 7

½ q r * � m ¹ � fin/2�� *>? Q+ I+l m 90°G<� 3-12a

�G 

Clk

I +

I −

Q +

Q −

 

� 3-12  N 7� m ¹ F G  

 

�N 7½ }x �1 1 n � � Ë Ì �Ç �*2�� � � So p ��

1 �1 �� ! ] ^ K ¡ q *a5 r � D � ¡ ' 
 s K � � o p �N

7G�� � Y �8é*�Þß � ' �é � � h Â M�*oV �� � ,

& ¹ [ � ' � � �8*a5�î Ç Ã I é*�� R ��8Ã I î Ç �

> ` N é � × t �î Ç *�4 q r×  � U ç� � G[� � � SGP

� � *ø K u 5¬ ù > q �� v s t *� oV M N �� w � @ _ `*

<� E ( ) x *y 8( ) x U U x 
 T } 50 z { �@| } ~ G��

@é*Ln� N 7= 5ñ ò ] ^ K ¡ q G 

oV N O � �� � � ~  *}v ñ �Þß j � � K � *��À

, �Þß é*Lp á � � G� }v � N 7� �m ¹ F G � Ý *N O

�� « Lm Ó û �(� u 50%� U ç� Ö ) 
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�������������������� 

+, GCT InGaP/GaAs HBT � � ø � çx � V 11GHz�Ç È �

	 
 *, x É 4 l�8G� LC � Ç È � 	 
 9 ì *�� � , �èç

ö ÷ Ã I * � � �8D E <� 3-13a�G 

» �8� , � ª �4 � �8*> U ç� � R o DC µ � x ×  �

� s Êê z ¡ ~ U ç*}v ¬ � >×  U ç� � *�� �� � �Ð ½

�� � é*p nv x É ø � �æ *Y ø � �æ 4 ���8 � D �� Ì

�èd � � *[¬ � �8�×  U ç� � *P>� � �� �8�× �

U ç� � � ¬  G� � ��8*<� 3-14a�G 

 

 

����H�� �èö ÷ Ç È � 	 
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����H	��+, 4 lË Ì ¡ ¸ m ¹ Ç È � 	 
 �8� 

 

� � � 	� � � 	� � � 	� � � 	 
 � �
 � �
 � �
 � � ���� 
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Item Spec 

Supply Voltage (core) 5 V 
Supply Current (core) 4 mA 

Supply Voltage (output stage) 5 V 
Supply Current  
(output stage) 4 mA 

Supply Power 40 mW (core) 
RF output Power -36.5 dBm 

Tuning Range 5 GHz ~ 5.2 GHz 
Phase noise -85 dBc/Hz after divide-by 2 

 -96 dBc/Hz before divide-by 2 
Die size 1000 um × 1000 um 

 
 
 
 
3.2.3  � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  

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

+, x � � 	 � � �Ô M� � � * ��Ç È � 	 
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� 4 � 
 �N 7�  4 * *4 5q r* � m ¹ �N 7*Ê4 q * � m

¹ 
 � 90 � �� G� , 4 * �8' Ë Ì * � ¡ ¸ m ¹ × ¤ � � �

b ��� 4 5K LM 50%U ç � Ö �N O � *i }�� � , � D
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 � � � � � ;(edge-trigger)*ÊN O �  D g S� CLK �

o 1�0 � �o 0�1 é a 4 5N O � � 
 � � Ga5N 7� Q � K
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3.3 �������� 

�» f ?*�� +, CIC ¬ ù = ] �� R *� � ø � ç' m ö ÷

¡ ¸ m ¹ Ç È � 	 
 *5,+, 4 l� ð Ë Ì ¡ ¸ m ¹ �� 	 
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