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Result：


Comment：
先把全部的MOS的尺寸default成W=10um,L=1um，為了調高gain，我們增加MOS的長度達到L=12um，gain達到222.1521。
()

(b)
[image: ]
此 DP 包含兩條路徑: slow path:經過 M3,M4；fast path:經過 M2  

是指output pole；是指 mirrored pole(M3、M4交界點E)；
是指pseudo ground pole (pg pole)
由上述gain我們可以知到，
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(紅框🡪；藍框🡪；綠框🡪；黑框🡪)
Comment：
		算出來的結果與模擬的結果差不多
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s
s
57
58 **** mosfets
s
o0
61 subckt
62 element 0:m0 0:ml 0:m2 0:m3 0:m4
63 model 0:n_18.1 0:n_18.1 0:n_18.1 0:p_18.1 0:p_18.1
64 region Saturati Saturati Saturati Saturati Saturati
65 id 3.7930u 1.8965u 1.8965u -1.8965u -1.8965u
66 ibs -6.138e-22 -304.8433a -304.8433a 1.89%-22 1.899%-22
67 ibd -304.8424a -829.2956a -829.2956a 353.4442a 353.4442a
68 Vgs 500.0000m 508.1710m 508.1710m -734.0669m -734.066%m
69 vds 391.8290m 674.1040m 674.1040m -734.0669m -734.066%m
70 vbs 0. -391.8290m -391.8290m 0. 0.
71 vth 316.2203m 391.2768m 391.2768m -461.1448m -461.1448m
72 vdsat 164.6968m 124.4757m 124.4757m -240.8060m -240.8060m
73 vod 183.7797m 116.8941m 116.8941m -272.9221m -272.9221m
74 Dbeta 249.1578u 250.9764u 250.9764u 57.7247u 57.7247u
75 gam eff 507.4459m 517.4270m 517.4270m 557.0847m 557.0847m
76 gm 36.5785u 24.987% 24.987% 12.5077u 12.5077u
77 gds 173.0278n 101.6442n 101.6442n 10.7816n 10.7816n
78 gmb 7.1970u 4.1550u 4.1550u 3.9420u 3.9420u
79 cdtot 18.7717f 12.9431f 12.9431f 12.4626f 12.4626f

80 cgtot 785.9233f 764.7052f 764.7052f 765.1800f 765.1800f
81 cstot 808.6181f 773.8813f 773.8813f B861.4278f 861.4278f
82 cbtot 229.4802f 196.1299f 196.1299f 274.5269f 274.5269f

8 cgs 715.4331f 697.9644f 697.9644f 703.1946f 703.1946f
84 cgd 4.7792f  2.3749f  2.3749f  4.0704f  4.0704f
85

86

&7

88

8o

%0

o1

o2 wEEx small-signal transfer characteristics

o3

o4 v(vout) /vin+ = 222.1521

o5 input resistance at vin+ 1.000e+20

% output resistance at v(vout) 8.9305x

o7

o8

%
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%
o1
92 KEEE small-signal transfer characteristics
03
94 v(vout) /vin+ = 222.1521
95, input resistance at vint 1.000e+20
96 output resistance at v(vout) 8.9305x
o7
o8
%
101 ®x*kx%%  pole/zero analysis
102
103
104 input = 0:vin- output = v(vout)
105
106 poles (rad/sec) poles ( hertz)
107 real imag real imag
108 -37.0372k 0. -5.89465k 0.
109 -8.11930x 0. -1.29223x 0.
110 -37.4646x 0. -5.96268x 0.
111
112 zeros (rad/sec) zeros ( hertz)
113 real imag real imag
114 -16.4867x 0. -2.62395x 0.
115 -35.7263x 0. -5.68601x 0.
116 2.75627g 0. 438.674x 0.
117
118 **x*% constant factor = 1.52584m
119
120 **x%*% job concluded
121 rerrrr
122 hwd_2a
123
124 ***x** job statistics summary tnom= 25.000 temp= 25.000 ****xx
125
126
127 ***x** Machine Information *¥***x
128 CPU:
129 model name : Intel(R) Xeon(R) CPU E5-2620 0 @ 2.00GHz
130 cpu MHz : 2001.000
131
132 0s:
133 Linux version 2.6.18-371.9.1.el5 (mockbuild@builderl7.centos.org) (gcc version 4.1

» .2 20080704 (Red Hat 4.1.2-54)
134
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Be e # 13 B virtuosoR Schematic Editing: hwa_2a hwd_2a schematic@ws40 - o x .4,
hw4_2a.sp hwa_2a.lis L
1hwe_2a

4| 2|.protect
3.1ib 'cic018.1' TT
[‘ 4 .unprotect
5 .temp 25
6 .option post
7
8M0 netl9 Vb gnd gnd N_18 W=10u L=12i
oMl netl6é Vin+ netl9 5
10 M2 Vout Vin- netl9 gnd N_18
11M3 netl6 netlé Vdd vdd P_18
12/M4 Vout netl6 vdd vdd P_18 W:
13/CL Vout gnd 3p
14
15/Vdd vdd gnd DC=1.8
16 Vin+ Vin+
17 Vin- Vin-
18/vb Vb gnd
19
20 .op
21 .ac dec 10 10 100x
22/*.dc Vin+ 0 1.8 0.01
23 .tf V(Vout) Vin+
24 .probe V(Vout) il
25 .pz V(Vout) Vin+
26 .pz V(Vout) Vin-
27 .plot ac gain=par ("v(vout)/v(vinl)-
28
29 .end
30
a1 Jn
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Kxxk sma.

ignal transfer characteristics

v (vout) /vin+ =
input resistance at
output resistance at v(vout)

222.1521

KRR R KRR KRR AR KA KR A KR AR A AR AR EA R RAKHHA K

*xx%%%  pole/zero analysis

input = 0: output = v(vout)

poles (rad/sec)

imag

poles ( hertz)
real imag
-5.89465k c
-1.29223x
268x

real

-37.0372k
-8.11930x
-37.4646x

zeros (rad/sec)

imag

zeros ( hertz)
real imag
-2.62395x% 0

-5.68601x
438.674x 0.

KxaAk

constant factor = 1.52584m

**%%% job concluded
xR

hwd_2a

*xxxx% job statistics summary tnom= AERRE

temp=  25.0

Tkkxax
st
model name
cpu MHz

Machine Information *¥*%%%

Int:
2001.

CPU E5-2620 0 @ 2.00GHz

(R) Xeon(R)
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brminal sV server Tools Games gs Macros Help
X L g 2y =2 = * X O |
|
esson  Servers  Tools  Games Sessions View  Spit  MultiExec Tunnelng Packages Settings  Help Xserver  Ext |
Qu 4 EN2 bigbird.ee.nthu.edu.t @ 3. /home/mobaxterm [S]4. bigbird.ee.nthu.edu.t |
. PR R (v 050600120us40 ~1$

[u105060012@ws40
[u105060012@ws40

~]$ cd analog_IC/Spice/HW4/Q2/hw4_2a

/home/u105/u105060012/analog_IC/Spice| hw4_2al$ sx&

S O neme (1] 31993
] cds.lib [u105060012Qws4® hw4_2al$ Copyright (c) 1988-2015 Synopsys, Inc.
i cico18.1
clog CustomExplorer (R)
3 oxlog.1 .
; s_2a.2c0 Version K-2015.06 for RHEL64 - 05/23/15
p hwd_2a.ic0 R
hes_2a.ls Copyright (c) 1988 - 2015 by Synopsys, Inc
3 hwd_22.p20 This software and the associated documentation are proprietary to Synopsys, |4
: s _2a.5p Inc. This software may only be used in accordance with the terms and conditions
hwa_2a.st0 of a written license agreement with Synopsys, Inc. All other use, reproduction, |
L hues_2a.510 or distribution of this software is strictly prohibited.
1 netlist
sienv Launched at May 25 2018 08:32:56 (PID:32001)
si.foregnd.log
silog X X X
sxemdlog [u105060012Qws4® hw4_2a]$ hspice -i hw4 2a.sp -o hw4_2a.lis
scmdog. Using: /usr/cad/synopsys/hspice/2016.06-sp2/hspice/1inux64/hspice ‘hwa_2a.sp
Ml -0 hwa_2a.lis
< >

>info: #+x+ hspice job concluded
[u105060012@ws40 hwa_2al$
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