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3.1 ¹äÂql5¾

@àÊ GPS ,í¹äÂ,(4�íql”Ñ½b,Ý(4^@U)Óïñ¸, Æmíß×�IIP3

D1dB îÑ(4�íN™� FJ¥ø�b�Ü1dB ~iõ (1-dB compression point) J£�p

ú¼iiõ (Input Third order intercept point)IIP3�

3.1.1 Ý(4^@ 1dB �~õ

ÊøOÚ˜@à,, ümUÍ$à@¦�ªJà(4_� �^¡N, ÊQYœ2, âkòämUí

¹¡ä�Æmß×,%¬QYœí±ä(, Æm'ñq úÚ˜¨A�à, /(4�íß;6}�àƒ

¹šÂíÓï� úkø_Ý(4íÍ$, cq�pÑx(t), �|Ñy(t), BbªJ‚à (3.1) � [

ý

y(t) ≈ α1x(t) + α2x
2(t) + α3x

3(t) (3.1)

cq�pmUÑx(t)=Acoswt,y(t)ªJ¡NA

y(t) ≈ α1Acoswt + α2A
2cos2wt + α3A

3cos3wt (3.2)

≈ α1Acoswt + α2A
21 + cos2wt

2
+ α3A

3 cos3wt + 3coswt

4
(3.3)

≈ α2A
2

2
+ (α1A +

3α3A
3

4
)coswt +

α2A
2

2
cos2wt +

α3A
3

4
cos3wt (3.4)

�px(t) = AcoswtÑÀøíä0]UBÝ(4íÍ$à@, �|y(t)†Ñ'ÖIää0]U, w

2wÑ!ä]U ,72w�3wÑ�š� ç�pmUíÓ#v, �ší^@ø}�àƒ¹šÂíQY?‰,

cqÏ�úí�p�|Ô4�(ÑÝ(4àÇ3.1, w2x(t)=Vin=Acoswt7y(t)=VOUT , y(t)2

ícoswtáªJ�“Aα1 + 3α3A2

4
Acoswt, Acoswtáí[bÑÏ�[×ÂíÓï, [bÑÑα1A+

3α3A3

4
, w2α1Ñ(4íÓï, øOVz(4Ú˜2ÓïÑ�ìM, �pD�|Ú9CŠ0@Ñø(

4É[� à‹�pÚ9í×üA‰×, û_Ú˜íÓï}ÍTƒñ¸, �|�p.yu(4É[� 7

1dB �~õì2Ê�pÔìíÚ9CuŠ0M, õÒí�|Ú9CŠ0œÜ;í�|Ú9CŠ0M
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Ç 3.1: Ï�[×ÂD�p�|Ô4�(

Q1dB, ¤ÔìíÚ9CŠ0M˚Ñ1dB�~õ� cqα3<0, ç20log3α3A3

4
=-1dB v,A=A−1dB,

1dB�~õ6Ñ‡i(4�íd�5ø�

20log|α1 +
3

4
A2

1−dB| = 20log|α1| − 1dB (3.5)

A−1dB =

√
0.145|α1

α3

| (3.6)

3.1.2 >�|‰ �pú¼iiõ

ç�psä0ó¡íä0BÝ(4Í$2, s�p]Uí�šä0}�ód|‰ (ó�) ßÞä0í

ÏD¸� cq�pmUÑx(t)=A1cosw1t+A2cosw2t�p (3.1) �2

y(t) = α1(A1cosw1t + A2cosw2t) + α2(A1cosw1t + A2cosw2t)
2

+α3(A1cosw1t + A2cosw2t)
3 (3.7)

ø,��“cÜªJ)ƒw1�w2�(w1±w2)�(2w1±w2)�(w1±2w2) ä0í[b

w1Θw2 = (α1A1 +
3

4
α3A

3
1 +

3

2
A1A

2
2)cosw1t

+(α1A2 +
3

4
α3A

3
2 +

3

2
A1A

2
2)cosw2t (3.8)

w1 ± w2 = α1A1A2cos(w1 + w2)t + α2A1A2cos(w1 − w2)t (3.9)

2w1 ± w2 =
3α3A

2
1A2

4
cos(2w1 + w2)t +

3α3A
2
1A2

4
cos(2w1 − w2)t (3.10)

w1 ± 2w2 =
3α3A1A

2
2

4
cos(w1 + 2w2)t +

3α3A1A
2
2

4
cos(w1 − 2w2)t (3.11)
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BbcqQYœä�,�só¹í#ß×]Uw1�w2, %â>�|‰(2w1 − w2�w1 − 2w2sä0

]U'Q¡w1¸w2, ¤sä0ÊQYœíkQYíä0,ø}¨A�à� ç�pmUœüv, �|

mUª(4ñqQYƒ]U, ÓO�pmU×ü‰×, �||ÛÝ(4^@, ú¼>�|‰áíß×

Ó‹, ç�|QYmUŠ0Dú¼|‰ß×íŠ0ó�v, ¤�|«íŠ0Ñ�|ú¼iiõ, �p

«íŠ0Ñ�pú¼iiõ, cq�pmUÊ%,Ó‹, �|«ß×]Uíø×k!ä]U(k)m

U) Š0, ç(3.12) �2íA=A1=A2, cqα1>>9α3A2

4
, �|y(t)ªJZŸÑ

y(t) = (α1 +
9

4
α3A

2)Acosw1t + (α1 +
9

4
α3A

2)Acosw2t

+
3

4
α3A

3cos(2w1 − w2)t +
3

4
α3A

3cos(2w2 − w1)t (3.12)

w2α1Ñ!äÓï,w1�w2D2w1 − w2�2w2 − w1í×üó°, †A=AIP3.

|α1|AIP3 =
3

4
|α3|A3

IP3 (3.13)

AIP3 =

√
4

3
|α1

α3
| (3.14)

1dB�~õD IIP3íÉ[

A−1dB =

√
0.145|α1

α3
| (3.15)

AIP3 =

√
4

3
|α1

α3
| (3.16)

A−1dB

AIP3

= 20log(

√
0.145√

4
3

) (3.17)

≈ −9.6dB

3.2 �pò¼R�Ú9í^@

¹äÂ�p�R�Ú9, ª?VAR9Ú˜,íÚ®M‰�Cu�pmU…™�R�Ú9, ¥

<�pR�Ú9}¨A GPS ¹äÂíÔ4‰Ï, ¹šÂ�|«}ß'Ö�š^@¸�|ò¼Ú9

(3.23) �, 6}UÏ��pí(4¸ˇ‰üCuÚ¼~²í.�Ì, à‹�pR�Ú9¬×, 6}û

_¹äÂíÏ�úÌ¶£�~², ¥ø�b7jÏ�[×ÂD¹äÂí�pR�Ú9íl	íj¶�

3.2.1 Ïú[×Â�pR�^@íl	

Ï�[×Âí�p�R�Ú9VOSàÇ3.2, R�Ú9}ƒ�àÏ�úíÚ¼~², IEED Vin1íR

ûà-.

IC1

IC2

= e
(

Vin1+VOS
VT

)
(3.18)
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IC1 =
IEE

1 + e
−(

Vin1+VOS
VT

)
(3.19)

IC2 =
IEE

1 + e
(

Vin1+VOS
VT

)
(3.20)

Ê³��pÏ�Ú9¹Vin=0v,IC1}�kIC2� * (3.19),(3.20) �2, ªJ)ƒ�píÏ�

Ú9R�7ø_VOSàÇ3.4� ÊVin=-VOSv, Ï�úí�|Ú¼IC1,IC2n}ó�, ¥6[ý�p

í(4¸ˇ6òü750mV � âümU}&BbªJRû|Ï�[×ÂíÓïÑA=-gmR, 7�|

ò¼R�Ú9ÑVOUT=AVOS.

Ç 3.2: Ö�R�Ú9íÏ�úÚ˜Ç

3.2.2 ¹äÂ�pR�^@íl	

¹äÂ�ps �R�Ú9ímU}�ÑVin1,Vin2, 7¹äÂíÓïÑAV , 1cq¹äÂ£�	

T, Bb l	|��pR�Ú9-ú¹äÂí�|�μ<^@� ÊÇ3.3 2, cqVOS1DVOS2}

�Vin1DVin2íR�Ú9, 1–IíRûà-

Vin1 = A1cosw1t (3.21)

Vin2 = A2cosw2t (3.22)

VOUT = AV [
A1A2

2
(cos(w1 + w2)t + cos(w1 − w2)t)

+A1VOS2cosw1t + A2VOS1cosw2t + VOS1VOS2] (3.23)
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Ç 3.3: Ö�R�Ú9í¹äÂÚ˜Ç

â (3.23) �ªJ)ƒ�|ò¼R�Ú9Ñ

VOUT = AV VOS1VOS2 (3.24)

Ê¹äÂ��pR�Ú9í8”-, �|�w1�w2íÆmmU¸�|íò¼R9, àÇ3.3 Bb6ª

JcqVOS1=0, †ªJ�|ò¼R�Ú9Áü¸Æm±Q, OuVOS2J×k150mV , ¹äÂÿÌ

¶£�	T�

3.3 R�Ú9úÏú[×ÂD¹šÂí_Ò

3.3.1 R�Ú9úÏ�[×Âí_Ò

,ø��Ü7Ï�[×Âí�pR�Ú9íbçRû,¥�u_ÒÏ�[×Â�R�Ú9ív`,�

|Ú9íò¼PÄR�� BbløR�Ú9VOS=-5mV ‹ÊÏ�úí�p,àÇ3.2, ql®Ú¼

ÑIEE=320uA, �pVin=0.02 · cos(2πf1)t,f1�pmUä0Ñ100KHz, 1âÇ3.5 )ø�(í

X W��7VOS, à‹�pÚ9ÏVin‰�ƒ50mV J,, À«�|Ú9íPÙ}.�Ì� qlÏ�

[×ÂÚ9ÓïA = −5v/v, †VOUT íò¼R�Ú9Ñ25mV àÇ3.5�
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rr
en
ts
 (
li
n)

0

50u

100u

150u

200u

250u

300u

Voltage X (lin) (VOLTS)
-200m

0
200m

Ç 3.4: ÊVOS=-5mV, Ï�úíICD ΔVin1í�(Ç,XWÑVin1�Y WÑΔIC
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Ç 3.5: ÊVOS=-5mV, Ï�[×Âí�|š$
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3.3.2 R�Ú9ú¹äÂí_Ò

ç¹äÂís�pw25øí�pR�Ú9VOS1CVOS2ÑÉv, â (3.24) �, ªJ)ƒ�|íR�

Ú9VOUT=0� J-qlø�Àí¹äÂ, ®Ú¼IEE=80uA� Š-Ú®R=13KΩ�VCC=3.3V , J

£¹šÂíÓïqlÊAV =-40v/v, ¹äÂ}��pVin1=0.1·cos(2πf1)t¸Vin2=0.2·cos(2πf2)t,

f1�f2}�Ñs�pmUä0500KHz¸505KHz,7#8�pR�Ú9VOS1=20mV�VOS2=0� _

Ò¹äÂ�|íš$Ç3.7, *š$,ªJ)ƒ�|R�Ú9�¡kÉ, Å—,H (3.24) �íbç

�, à‹øs_�pR�Ú9#VOS1 = VOS2=20mV , â (3.24) 2ªJl	�|ò¼R�Ú9

Ñ160mV � *_ÒÇ3.7 ,hô|�|š$í�UÚ9Ñ180mV , DBb,	íM'Q¡, Ç3.8

Ês�p�R�Ú920mV í8$-, �|š$Üö/.}ú˚, [ý7�|íÝ(4^@�
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Ç 3.6: ÊVOS2=20mV, ¹šÂ�|š$
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Ç 3.7: ÊVOS1=VOS2=20mV, ¹šÂ�|š$
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Ç 3.8: ÊVOS1=VOS2=20mV, ¹šÂ�|š$VOUT1,VOUT2
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