Analog IC Design & Analysis Homework 4        陳彥廷 102061146
1. Composer：
[image: F:\Hw4_1_a composer.png]
(a) Common-source stage

[image: F:\Hw4_1_b composer.png]
(b) Source follower
  (a) The common-source amplifier generates the gain that equals 116 V/V with the 
	 corner frequency ≒ 3.6 kHz and the pole frequency of the thermal noise ≒
	 4.5 MHz. The plot is as followed：(including the gain and output noise plot.)
[image: F:\Hw4_1_a gain.png]
[image: F:\Hw4_1_a noise.png]

  (b) The source follower generates the gain = 0.852 V/V with the corner frequency  
	 ≒ 2.5 kHz and the pole frequency of the thermal noise ≒ 55 MHz. The plot 
	 is as followed：(including the gain and output noise plot.)
[image: F:\Hw4_1_b gain.png]
[image: F:\Hw4_1_b noise.png]

  (c) The source follower has lower output flicker noise than the common-source 
	 amplifier, but has higher pole frequency of the thermal noise. Since the output
	 flicker noise is proportional to the square of the gain, the common-source 
	 amplifier must have higher output flicker noise.
 
  (d) The source follower has higher output noise power than the common-source 
	 amplifier. Since the pole frequency of the thermal noise of the source follower 
	 is much larger than that of common-source amplifier, the integration of the 
	 spectrum of the source follower is therefore larger.
[image: C:\Users\彥廷\Desktop\大二下各科資料\Analog Integrated Circuits Analysis and Design\Homework 4\Hw4_1_a output noise power.png]
Output noise power of common-source amplifier

[image: C:\Users\彥廷\Desktop\大二下各科資料\Analog Integrated Circuits Analysis and Design\Homework 4\Hw4_1_b output noise power.png]
Output noise power of source follower

  (e) Since input referred noise power = output noise power / , the one of common
	 -source amplifier ≒ 5.655 p/Hz while the one of source follower ≒ 117.5
	 n/Hz. Obviously, the input referred noise power of the source follower is 
	 much larger than the one of common-source amplifier due to the low gain of the
     source follower.

2. (a) The output noise power is as followed：
[image: C:\Users\彥廷\Desktop\大二下各科資料\Analog Integrated Circuits Analysis and Design\Homework 4\Hw4_2_a output noise power.png]

    Since input referred noise power = output noise power / , and the gain = 98.6 
	V/V, the input referred noise power = 19 u /  ≒ 1.95 n/Hz.

  (b) The output noise power is as followed：
[image: C:\Users\彥廷\Desktop\大二下各科資料\Analog Integrated Circuits Analysis and Design\Homework 4\Hw4_2_b output noise power.png]

	Since input referred noise power = output noise power / , and the gain = 98.8
	V/V, the input referred noise power = 145 u /  ≒ 14.85 n/Hz.

  (c) The gain of CS+SF and SF+CS are almost the same, so the most critical factor 
	 is the output impedance of the amplifier. To see the output impedance of the 
	 amplifier, we can only consider the last stage of each amplifier. Obviously, SF+
	 CS has much larger output impedance than CS+SF ( vs. ). Therefore, SF+
 	 CS also has much larger output noise power than CS+SF as well as the input 
	 referred noise power.

3. Composer：
[image: F:\Hw4_3 composer.png]
  (a) The gain of the differential to single-ended amplifier is about 55.59; that is, 
	 about 34.9 dB. The size of each MOS and the bias points are all in the .lis file.
  
  (b) For output node, the pole frequency = 1/[()*()] ≒ 
	 33.196 MHz.
	 For mirrored node, the pole frequency =  /  ≒ 155.244 MHz where 
	  = +++.
	 For pseudo ground node, the pole frequency = 1/[()*(
	 +)] ≒ 1.206 GHz.
[bookmark: _GoBack][image: C:\Users\彥廷\Desktop\大二下各科資料\Analog Integrated Circuits Analysis and Design\Homework 4\Hw4_3 .op analysis.png]
  (c) 
[image: C:\Users\彥廷\Desktop\大二下各科資料\Analog Integrated Circuits Analysis and Design\Homework 4\Hw4_3 .pz analysis.png]
.pz analysis

[image: C:\Users\彥廷\Desktop\大二下各科資料\Analog Integrated Circuits Analysis and Design\Homework 4\Hw4_3 bode plot.png]
Bode plot 

     Therefore, we can find out that the pole frequency of each pole is slightly 
	 different by hand calculation and SPICE simulation since the process of hand
	 calculation is already simplified without considering all the factors. By the way, 
	 the pole frequency indicated in Bode plot is the one of output pole. 
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