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For an OPAMP with VDD = 3.3V and input common-mode voltage(VCM)=        , the 

MOSFET model parameters are listed in page B-9 of Appendix B on Smith’s CD.

(1) As shown in Fig. 1, please calculate with its DC gain and pole locations, 

where vid=vin
+-vin

-. (refer to  Sections 8.5.3 and 9.7.2 in textbook). Then verify 

your results by PSpice with 0.5μm CMOS model (in sedra_lib.lib).

The sizes of all MOSFETs are listed below.

(W/L)M1,M2 = 10μm/0.5μm

(W/L)M3,M4 = 3μm/0.5μm

(W/L)M5       = 5μm/0.5μm

(W/L)M6       = 2μm/0.5μm
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(2) As shown in Fig. 2, for a given resistive load RL of 150kΩ, please calculate

with its DC gain and pole locations. Then verify your results by PSpice.

(3) In Fig. 3, assume that R1+R2=RL(120kΩ) and (R2/R1)=(X+1)/30, where X is the 

last number of your student ID. Find the loop gain βA(s) with its DC gain and 

pole locations. Then verify your results by PSpice. 

(Example: E24032119 → X = 9 → R2/R1 = 10/30 → R1=90kΩ, R2=30kΩ)

<Hint> You have to break the feedback loop to find βA(s) (refer to section 10.4.2)

(4) Please show the common-mode voltages of vo in Figs. 1, 2, and 3, and

explain the reasons for their difference.
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Notes

⚫ When verifying your hand calculation by PSpice

◆ Correct the value of LAMBDA for NMOS0P5 to 0.1 (the same as in page B-9 

of Appendix B on Sedra’s CD)

◆ Use 4-terminal MOSFET models (NMOS0P5_BODY and PMOS0P5_BODY)

◆ Clearly mark the verification results(DC gain, pole locations…) on Bode plots

⚫ Upload your report to MOODLE in Word format

◆ Your report should include

➢ Hand calculation progress

➢ PSpice schematic graphs 

➢ PSpice verification results (i.e Bode plots) 

◆ Deadline: 23:59:59 on 09/24/2025(Wed.) (遲交一天原則上扣 5 分)

◆ Filename example: HW1_劉奕均_E2409XXXX_v1.doc (如有更新請用
v2,v3…)

◆ 檔案應小於2MB,若有特殊需求可向助教提出
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Notes (Cont.)

⚫ Others

◆ 作業題目下載: http://msic.ee.ncku.edu.tw/ch.html

(IC設計課程→大學部課程→電子學(三))

◆ 作業繳交: http://moodle.ncku.edu.tw/

◆ 請勿抄襲，抄襲等同考試作弊，將依校規處理。

◆ 此次作業將佔學期成績之5%。

◆ 作業上若有遇到問題可於下列時段至奇美樓 95302室。

➢ 原定office hours:每週一17:00~18:00 and 每週四18:00~19:00

➢ 新增時段: 09/12/2025(Fri.) and 09/19/2025(Fri.) 16:00~17:00

◆ 手算過程若為掃描圖檔務必清晰並轉正以利助教判讀

◆ Word format

➢ 字體12pt、單行間距、中英文字體分別為標楷體與Times New Roman

➢ 頁碼置中於頁尾、各邊界2.54公分 (上下邊界可依內容量縮減，但不得小於1.28公分)

➢ 分別在每個繪圖下方與表格上方依序編號，並輔以caption描述

➢ 圖表中的字體不小於10pt，尤其注意驗證波形圖的座標值

➢ 驗證波形圖以白色為底，且重要驗證結果應清楚標記
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PSpice Tutorial for Homeworks

⚫ PSpice Installation

⚫ New a Project

⚫ Create a Schematic Graph

⚫ Circuit Analysis 

◆ AC Sweep Analysis

◆ Transient Analysis
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PSpice Installation (1/13)

⚫ Access OrCAD X Academic Program | Free Trial Sign Up | Cadence

and choose Free academic licence

https://www.cadence.com/zh_TW/home/tools/pcb-design-and-analysis/orcad/academic.html
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PSpice Installation (2/13)

⚫ Join or log in 
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PSpice Installation (3/13)

⚫ Create an academic account



Prof. Tai-Haur Kuo, EE, NCKU, Tainan City, Taiwan                                                                                     Electronics(3), 20259

PSpice Installation (4/13)

⚫ Enter your school g-suite email and your first name and last name
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PSpice Installation (5/13)

⚫ Choose NCKU and fill in the form
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PSpice Installation (6/13)

⚫ Create your password
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PSpice Installation (7/13)

⚫ Verify
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PSpice Installation (8/13)

⚫ Sign into my academic institution ⚫ 連結至成功入口登入
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PSpice Installation (9/13)

⚫ Upload some proven file ⚫ success



Prof. Tai-Haur Kuo, EE, NCKU, Tainan City, Taiwan                                                                                     Electronics(3), 202515

PSpice Installation (10/13)

⚫ Try now
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PSpice Installation (11/13)

⚫ Download link will be emailed into your mail
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PSpice Installation (12/13)

⚫ Download link will be emailed into your mail and click download
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PSpice Installation (13/13)

⚫ Install software

⚫ Authentication

⚫ License agreement

⚫ After finished installation, open 

Capture CIS 24.1 software
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New a Project

⚫ Start the program and New a project

1.

2.
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New a Project (Cont.)

No Chinese while 

setting “Name” and 

“Location”
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Create a Schematic Graph

⚫ Project and blank schematic are NEWed

◆ Going to place parts on the blank schematic

Circuits are drawn here

“Place Parts”
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⚫ Add library: “analog.olb” and “source.olb”

Place Parts

1. Place Parts

2. Add Library

3. 

@ C:\OrCAD\OrCAD_17.2_Lite\

tools\capture\library\pspice
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⚫ Add library SEDRA_LIB.olb  in the “SPICE examples” file

Place Parts (Cont.)

1. Place Parts

2. Add Library
3. 

@ C:\Program Files (x86)\OUP\Sedra 

International 6e SPICE Simulations for 

Students\PSpice
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⚫ Different parts are in different .olb files

◆ Frequently used components

Place Parts (Cont.)

ANALOG SOURCE

NMOS0P5 model

SEDRA_LIB

M10

L = 0.5u

M = 1
W = 1.25u

M9
W = 1.25u
L = 0.5u

M = 1

M11

L = 0.5u

M = 1
W = 1.25u

M12
W = 1.25u
L = 0.5u

M = 1

PMOS0P5 PMOS0P5_BOBY

NMOS0P5 NMOS0P5_BOBY

PMOS0P5 model



Prof. Tai-Haur Kuo, EE, NCKU, Tainan City, Taiwan                                                                                     Electronics(3), 202525

Part Properties

⚫ Double click “R1” to edit its name

◆ Same name will not be accepted while compiling (netlist generating)

⚫ Double click “1k” to edit its resistance (capacitance for capacitor)
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⚫ Double click on the “ground” part

◆ Edit the “Name” column into “0”

Wiring and Ground Setting

Place Wire

Place Ground

Double

click
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New Simulation Profile

⚫ Settings before simulation

Circuits under test

1. 

2. 
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AC Sweep Analysis

Note that VAC is necessary 

for AC Sweep Analysis

Place net alias
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AC Sweep Analysis (Cont.)

⚫ Three methods to place AC source Vid with common-mode voltage Vcm

(1)                     (2)                       (3)

E in ANALOG.olb

To Vin+

To Vin-

Reference: Adel S. Sedra and Kenneth C. Smith, Microelectronic Circuits, 6th ed. 

New York, Oxford Univ. Press, 2011, app. B-16
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Include Sedra_lib Library

⚫ Add the sedra_lib.lib to design (in the “SPICE examples” file)

1. Configuration Files

2. Library

3. Browse…

4. sedra_lib.lib

5. Add to Design
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Correct the PSpice Parameters

1. Open Library…

2. Select (*.lib)

3. Select sedra_lib.lib
(in the “SPICE examples” file)

4. Correct the LAMBDA of the 

PMOS0P5 to 0.2 @line 138

NMOS0P5 to 0.1 @line 158

5. Correct the U0 of the 

PMOS0P5 to 200 @line 138

NMOS0P5 to 680 @line 158
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Run PSpice

⚫ After editing the Simulation Profile

◆ Run PSpice

◆ Enable Bias Voltage/Current/Power Display

Run PSpice

Enable Bias 

Voltage/Current/Power

Display
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⚫ After “Run PSpice” → Add traces in “PSpice A/D Lite”

AC Sweep Analysis (Cont.) 

1. Add Trace

2. Click the needed function 

in right column

3. Click the variable 

in left column

4. 

DB( ): Magnitude [dB]

P( ):    Phase [degree]
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AC Sweep Analysis (Cont.) 

Toggle Cursor

Verification result:

-3dB freq. ≈ 159kHz
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Transient Analysis

VPULSE in 

SOURCE.olb

V1

V2

PW

TD TR TF

PER PER


