Electronics(3) Homework1

For an OPAMP with V5= 3.3V and input common-mode voltage(V,)= % , 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 V—°(S) with its DC gain and pole locations,
id

where vi;=v;,*-v,,". (refer to Sections 8.5.3 and 9.7.2 in textbook). Then verify
your results by PSpice with 0.5um CMOS model (in sedra_lib.lib).

The sizes of all MOSFETSs are listed below. V=33V
DD—9.

(W/L)y w2 = 10um/0.5um T
(W/L)pz ma = 3umM/0.5um

_ M <] A M5
(W/IL)ys = 5um/0.5um ! '

(W/L)ys = 2um/0.5um
VCM:1T)E§%\7|E M M Hk/:;nzmssv

s§ | Vo
12§kQ Ms Elﬂ_{lgiw _I_%F
l
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Electronics(3) Homework1

0

(2) As shown in Fig. 2, for a given resistive load R, of 150kQ, please calculate Vf(S)
with its DC gain and pole locations. Then verify your results by PSpice. ‘

(3) In Fig. 3, assume that R;+R,=R,(120kQ) and (R,/R;)=(X+1)/30, where X is the
last number of your student ID. Find the loop gain BA(s) with its DC gain and
pole locations. Then verify your results by PSpice.

(Example: E24032119 - X =9 2 R,/R; = 10/30 - R;=90kQ, R,=30kQ)
<Hint> You have to break the feedback loop to find BA(s) (refer to section 10.4.2)

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

explain the reasons for their difference.
VDD=3.3V VDD:3.3V
T T

Mo - J.%Ms = 44%
v B M, M E“—v,-n' Vm*j :I M; MZJ‘E“
VCM:1 B5V ] VCM=1 65V VCM=1 .65 v
2 ¢ oV, RS < ’ -
< 3R
120k J_ | 120k Q) J_ | Fhe
h M; |—'—| Ms ==CL 3R - Ms I——' M, C. 2R
ﬁ ﬁ T1pF‘ 150k T -[1pF Tisok0gR,

=CND Fig.2 = Fig.3
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Notes

® When verifying your hand calculation by PSpice

¢ Correct the value of LAMBDA for NMOSOPS5 to 0.1 (the same as in page B-9
of Appendix B on Sedra’s CD)

¢ Use 4-terminal MOSFET models (NMOSOP5 BODY and PMOSOP5 _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.) (2 % - *= R ] F o 5 &)

¢ Filename example: HW1_%|2: 35 E2409XXXX_vl.doc (473 { #73p*
v2,v3...)

& HER]2MB, 7 FRE RV w2t Kk
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Notes (Cont.)

® Others
T ¥4 P T {4 http://msic.ee.ncku.edu.tw/ch.html
(ICK A2 Bz 2a + 5(2))
* T’F”-q‘—_' #.%: http://moodle.ncku.edu.tw/

¢ AR PRI R T FTE D BRI -
S w:; F ¥ (L& & 2 50 o
¢ TEFEFFEIFHET T AFELT S FE M 053027
> J zoffice hours: = ¥ - 17:00~18:00 and = i+ » 18:00~19:00
> FTH PFE 09/12/2025(Fri.) and 09/19/2025(Fri.) 16:00~17:00
o L HERE LI BRI Fan s D v e o
¢ Word format

> FH12pt~ H (TR~ ¢ B2 F R AL W] 5 478 2 Times New Roman

> PAEE Y N E b~ A R2540 8 T EAT RN 5 R 0 3 71301282 4)
> A uhE BRERT E AR 2 RA KRS X captionds it

> B4 P hF A3 10pt 0 £ H IR BERAB DAL

> BREAEINE ¢ LR P ERKRESF BT AR
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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
and choose Free academic licence

cadence’ Products ABRAE  ZEHEEN  AFEHR Q & &

OrCAD X Platform Viewer Academic FAQs

- NP

< L P g
S o
OrCAD X Academic License oL\ 2
~3 ¢ &y
A free portfolio of design and analysis tools for students, educators, and 4 ‘~ ; f‘
research clubs \ P A ~
FREE ACADEMIC LICENSE VIEW DATASHEET : .'.'
——r—— — -

AvEDVICW
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https://www.cadence.com/zh_TW/home/tools/pcb-design-and-analysis/orcad/academic.html

PSpice Installation (2/13)

® Joinorlogin

cadence’

Get Started Today

® U cart

Cadence OrCAD X Professional Plus

@ &y DOWNLOADABLE ACADEMIC

Free 6-month access
Expires February 24, 2026

(2) A Login/Create Account

Join or log in to start today.

Continue Shopping MNeed help? @

By clicking the "Try Now" button, You agree that this
Order and the items referred to above are for
academic non-commercial, non-production,
educational and fundamental research use, as set
out in and subject to Cadence’s SAAS Services Terms
and Conditions, including Addendum 2 (Academic

Use Terms and Conditions).
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PSpice Installation (3/13)

® Create an academic account

cadence’

Welcome to Shop

Already have a Cadence account?
Sign in for faster checkout.

Email Address*®

=]

assword*

w

Show

[OJ Remember Me Forgot Password?

By clicking "Log In", | have read and agree to the Cadence Terms of Use

English v Back to Cart

New to Cadence?
Create your CadencelD: access all your apps via one account for everything Cadence.

Create a Professional Account

Looking for academic access?

Free access to academic users is part of the Cadence University Program. Create an
account with your school-issued email address to get started today.

Create an Academic Account
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PSpice Installation (4/13)

® Enter your school g-suite email and your first name and last name
cadence’

You will be required to pass SheerlD university user verification. If you are not a
university user, please Create a Professional Account.

Create your CadencelD

Your email address will become your CadencelD, which you'll use to signin to
Cadence.com. We suggest using your work or academic email address. (O

Email Address*

First Name* Last Name*

Select Your Default Site Language* (i)

If you change the selected language, the page will refresh for the new language to take effect.

English
H#:E
ZEE

Coe
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PSpice Installation (5/13)
® Choose NCKU and fill in the form

cadence
< Back Citizenship
H i Are you a citizen of any of the following countries:Cuba, Iran, North Korea, Syria?*
Enter your account information y Y ¢ y
Location / Country* . No O Yes
Taiwan ™
Why we ask for this information 2
Not seeing your location in the dropdown? (3)
Company / Institution*
National Cheng Kung University (No 1 University Road, Tainan) Email opt-in
T O LTI VOO TV E STy T T e Do e Lo g Cau e e RC St e e T e Tk LT
univ_approval@cadence.com . .
[ Yes, Sign me up for emails!
. By signing up for emails from us you will receive news about latest product offering.
Educational Role* advice and tutorials to use our software and account information.
@ student (O Teacher
if you are identifying yourself as a student, you are 18+ years old. Cancel
Street Address*
) v
No. 1, Daxue Rd., East Dist.
City* v
Tainan
State* Postal Code*
Taiwan v 70141 v
Telephone*
Bl s8¢ v

Cadence will use this number only for account security. Your number won't be visible to others.
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PSpice Installation (6/13)

® Create your password

cadence’ cadence’

< Back Your account processing is successfull

You have successfully created your CadencelD!

Create your new password

For a strong passwaord, use a unique alphanumeric combination. We need to check you're at an accredited college or university. Not sure if
you are eligible? Learn more

Password®
sessssssss Show Verification service provided by SheerlD
Must be between 8 and 30 characters long.
At least 1 uppercase (A-Z) and 1 lowercase (a-z) character. 6GC Dv EM Refresh

RUERANERN

At least one digit (0-9).
Enter above text here*

GCDVEM

+  Must not contain a space.

+* Must not contain parts of your username, does not include your first
name, does not include your last name.

+ Must contain at least one symbol. Allowed symbols - 1#5%& ()*+.-./\:
<:>?@[]A_I'{|]q_ m
Create your Account Cancel
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PSpice Installation (7/13)

® Verify

cadence

cadence

Your account processing is successfull Verify Your Student Status

1
You have successfully created your CadencelD! Verification Service provided by SheerID.

How does verifying work?

We need to check you're at an accredited college or university. Not sure if * Required information
you are eligible? Learn more
School *
Verification service provided by SheerlD National Cheng Kung University (Tainan)
First name *
Yu Cheng
Last name *
Cheng

Date of birth *
Used for verification purposes only

| Verify My Student Status I

By submitting the personal information above, | acknowledge that my personal information is
being collected under the privacy policy of the business from which | am seeking a discount, and |
understand that my personal information will be shared with SheerlD as a processor/third-party
service provider in order for SheerlD to confirm my eligibility for a special offer. More about
SheerlD.
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PSpice Installation (8/13)

® Sign into my academic institution

o

cadence

Verify using academic institution credentials

Your academic institution's portal will open in a new window for you to verify
using your login information

Sign into my academic institution

By submitting the personal information above, | acknowledge that my personal information is
being collected under the privacy policy of the business from which | am seeking a discount, and |
understand that my persenal information will be shared with SheerlD as a processor/third-party
service provider in order for SheerlD to confirm my eligibility for a special offer. More about
SheerlD.

@ G ET A AT HF A

Ml &

fﬁ Cheng Kung Portal

Enter your Employee ID or Student ID

N26124808@ncku.edu.tw

F—REA

TERREES | SRS+ EB A RS
SheEE © BEERNE+ £ 0 A BME(mmdd)
BB AN CREE ERE

First login
Default password: Last 4 digits of ID + 4 digits of date of birth

International student: Last 4 digits of student ID + 4 digits of
Aata ~f hirth framdd
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PSpice Installation (9/13)

® Upload some proven file

[x]
cadence

We need your ID & class schedule
Your documents must include:

+ Your full name as entered into this form
s The full or abbreviated academic institution name or logo

» Date within the current academic year OR no more than 90 days from
today's date

Add documents

Suggested document types A

* School ID card with expiration date
= Class schedule
* Tuition receipt

* File must be .jpg .jpeg .png .pdf

What happens next? v

Can | finish later? v

By subminting the personal information above, | acknowledge that my personal information is
being collected under the privacy policy of the business from which | am seeking a discount, and |
understand that my personal information will be shared with SheerlD as a processor/third-party
service provider in erder for SheerlD to confirm my eligibility for a special offer. More about
SheerlD

® success

cadence

Congratulations! We're thrilled to have you on board

Now that you're verified, you're all set to proceed with your trial request. We've
sent a confirmation email to your inbox, so be sure to keep an eye out for a
message from verify@sheerid.com

Should you have any questions or need assistance, feel free to reach out to
Cadence directly.

SheerlD handles verification only. Now that you've been approved, please direct all questions about the
promation terms to Cadence Design Systems customer service.
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PSpice Installation (10/13)

® Try now

cadence S o

Get Started Today continue ShOPPING - \eed help? @

0 T Cart
[ |

Cadence OrCAD X Professional Plus oy By clicking the 'Try Now' button, You agree that this
.- &3 DOWNLOADABLE AOADEMIG Order and the items referred to above are for
academic non-commercial, non-production,
Free 6-month access educational and fundamental research use, as set

out in and subject to Cadence's SAAS Services Terms
and Conditions, including Addendum 2 [Academic
Use Terms and Conditions).

o 2 Customer Details

yccheng.msic@ee.ncku.edu.tw
Yu Cheng Cheng
National Cheng Kung University, No. 1, Daxue Rd., East Dist., Tainan, -, 70141, TW

Use a different account
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PSpice Installation (11/13)

® Download link will be emailed into your mail

cadence’ e =

Need help? Please contact the

Thanl(s for Your Order | Cadence University Program team .
CONFIRMATION #3000699913. 28 AUG 2025

Enjoy your free triall
Download your product to get started.
Your download link and installation instructions will be sent

to you in a confirmation email at
yccheng.msic@ee.ncku.edu.tw.
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PSpice Installation (12/13)

® Download link will be emailed into your mail and click download

Your OrCAD X Trial License

no-reply@cadence.com

NR .

f1#E  yecheng msic@ee.ncku.edutw

[x] LigRasm—Taas
ELLE =)

3 1 T3

TRIAL LICENSE ASSIGNED

Dear Cadence Software User,

Welcome to your OrCAD X triall The following Cadence Single-User License
has been assigned to you.

Product . License End
Numbes Product Description Suppat ID Date Dovmload

Download
3

PO¥300 CrCAD ¥ Professional Plus 20260223

*Cloud Aocess for OrCAD X

Professional Plus 20260223 More info

PO32000

*If you already have the product installed, re-run the installer and select "Update

license" option.
** The POX2000 is provided as part of OrCAD X Professional Plus license

purchase to enable the cloud access features.

You can download the product using the above link. To view licensing details,
please click here.

Thank you,
Cadence Support
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PSpice Installation (13/13)

® Install software ® License agreement

N \
OrCADInstall 0

434 KB

OrCAD X Installer

We advise you to tum off any virus detection, firewall and spyware programs. These
programs can cause the installation to fail

“\\\\\\\\\‘“

Please select installation language : English

. .
. AI Ith e n tl C a tl O n : o [ ——

‘THE ORCAD SOFTWARE LICENSE AGREEMENT AT hitps m/content/dam/cade
wi/giobal ms-and-condition: ‘GOVERNS CUSTOMER'S USE
‘OF ORCAD SOFTWARE (LICENSED MATERIALS) LICENSED FROM CADENCE OR ITS AUTHORIZE
RESELLERS. SUCH SOFTWARE MAY BE IDENTIFIED IN THE APPLICABLE ORDER OR PURCHASE ORDER
‘WITH PRODUCT NUMBERS PREFIXED WITH "PO.” ALL OTHER CADENCE SOFTWARE IS GOVERNED BY A
SEPARATE AGREEMENT BETWEEN CUSTOMER AND CADENCE.

'CUSTOMER AGREES TO THE TERMS AND CONDITIONS OF THIS AGREEMENT BY: (1) CLICKING |
ACCEPT" IN THE LICENSE FILE. (2) EXECUTING AN ORDER OR PURCHASE ORDER THAT REFERENCES
‘THIS AGREEMENT. OR (3) USING FREE LICENSES OF ORCAD SOFTWARE. IF THE INDIVIDUAL ACCEPTING
THIS AGREEMENT IS ACCEPTING ON BEHALF OF A COMPANY OR OTHER LEGAL ENTITY, SUCH
INDIVIDUAL REPRESENTS THAT THEY HAVE THE AUTHORITY TO BIND SUCH ENTITY AND ITS AFFILIATES
TO THESE TERMS AND CONDITIONS, IN WHICH CASE THE TERM "CUSTOMER" SHALL REFER TO SUCH

@ | Reject O | Accept

Next

USER AUTHENTICATION

ENTER USER CREDENTIALS REGISTERED AT CADENCE SUPPORT

Email:

yecheng.msic@ee.ncku.edu.tw

Password:

M Remember credentials

Sign in

® After finished installation, open
Capture CIS 24.1 software

Capture CIS 24.1
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® Start the program and

1 AcerSystem
L Awira
| Cadence
. OrCAD 16.5 Lite
Cadence Hel 1 .
OrCAD Capture CIS Lite
PSpice AD Lite
B PSpice Advanced Analysis Lite
& Read Me
. PSpice Accessories
. Tutorials
|} Catalyst Control Center -

1 Et-FR

EEEE 2|

New a Project

New a project

B 620 Capiurs &6 - TSP

Em Design Edit View Tools Place SlAnalysis Macro Accessories Options Window He

MNew

Project...

Open

Close Ctrl+F4
Save Ctrl+5
Check and Sawve
Save As .

Save Project As_..

Archive Project...

Design

Library 2 .
WHDL File
Werilog File
Text File

Import Selection...

Export Selection...

Frint Preview...
Print... Ctrl+P
Print Setup. .

Brint &Area

Impaort Design...
Export Design...

1 sedra_lib

Change Product. ..

Exit

-

[T IRESN v IRh g
M5B s

A & = U E

= 3 T} 4]

Start Menu

fA

Home

Learning
Resources

Anng
signa

Gettin

P

Recer
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New a Project (Cont.)

Mew Project ﬁ

Nere
A
i

Create a Hew Project Using

- @ Analog or Mised A/D

Tip for Mew Uzers

]

- No Chin whil
- FC Board Wizard Create a new Analag or O C “ eS e ” e
Mixed A/D project. The 1
m new project may be blank, Settlng Name and
» () Programmable Logic ‘wizard or copied from an existing :
“ED template. “Location”
ﬂ ) Schematic

Location

DehTA2011 Browsze. .

Create PSpice Project

i

() Create based upon an existing project 0

AnalogGEMDSwmbal.op) Browsze. ..

) Cancel
@) Create a blank project

Help

L
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Create a Schematic Graph

® Project and blank schematic are NEWed

¢ Going to place parts on the blank schematic
& OrCAD Capture CIS - Lite - [/ - (SCHEMATICL - PAGEL)] =R

E File Edit View Tools Place Macro PSpice Accessories Options

Window Help cadence [-]=]=
B dS > &) i
QR Q@ ERWLtQ

[ Start Page "@ testl E PAGE1*

| 4

“Place Parts”

[E]

| Circuits are drawn here |

1

| —
Y

L=l
()
)
.
e
—
s}
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Place Parts

® Add library: "analog.olb™ and “source.olb”@ C:\OrCAD\OrCAD_17.2_Lite\
F BV L ooodee s tools\capture\library\pspice

cadence
- E - - .
% B # Browse File l Y i e
@ ]E';] {E: @ B | ppice - @ o
€ 4 = . B%EA -
PEEY crrr (T b ovox s 2009/8/18 T4 09:23
— Part I 2009,/9/1 T 12:09
— 1 1 1% = 14 = e 2009/8/18 T 09:23
l Pl ace Parts l ®| breakout 2009/8/18 F5 09:23| -
g E4 | PartList EE = |
4 4 C - B eval 2009/11/12 T 04...
E )| ahe KOS 0PS i) B EVALAA 2009/8/18 T 09:22
s b e w=al 2009/8/18 T4 09:22
l. :%; ZEBE | ® source ) 2010/2/25 FF05:22
g A E g esal 2009/2/18 T4 09:23
“Tn by R snerial 2009/818 FEOG23 T
+ B | =hs < i v 3
-‘.D = % : Tz 438 (10 "sonmee.olh” "analog ol ~ (( FAEERE ’
| #:: EFERT): | Capture Librany(*.olb) - [ EE
o | 2.Add Library | | = “emssn
| =l
L Q@ CL} Fackaging
G Partz per Pka: 1
IO [ (—[‘}
g /L[} abc
F [+] Type:
b : (@ Mormal ) Canvert
N - S
Scale=100% X=7.60 ¥=-0.30
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Place Parts (Cont.)

® Add library SEDRA_LIB.olb in the “SPICE examples” file

- .. B s ™= | )
cadence @ C:\Program Files (x86)\OUP\Sedra
- & - - International 6e SPICE Simulations for
ERENRR Students\PSpice
e 4
uum = pl v X =
Q ::attre _ @ - Browse File — e — &J
__| ar —
- 1 N 1. Place Parts || s - @ Er
o }F Part List; h'd - - =r" -
= EMDSDPE | b _ Appendix B-PS.9 2011/9/18 T4 01:11
i | =R FEHNE Appendix B-PS.10 201 :
' | Appendix L 1/9/18 5 01:11
1 < VAL | Appendix B-PS.11 2011/9/18 T4 01:11
- e — , Appendix B-P5.12 2011/9/18 T 01:48
4 % =  Appendix B-PS.13 2011/9/18 5 01:11
L1 | r—  Appendix B-P5.14 2011/9/18 T4 01:11 | _
[ a = Appendix B-PS.16 2011/9/18 T 01:11
< REE haaandy B-PS 17 2011/9/18 = 01:11
5 | 2.Add Library || w0 T v
= - ,
S = o | a  WEEWN)  SEDRALE - (EEEo))
0 Pats per Pka: 1 _." HRIEANT): | Capture Library(* olb) - [ BE
o i ] Bl AR R
IA flﬁ ahé Tope: T
b : (@) Mormal ) Convert
L Lo marnle b Dt
Scale=1009% X=7.60 Y=-0.30
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® Different parts are in different .olb files

Place Parts (Cont.)

¢ Frequently used components

ANALOG
R1

1k

C1

Ennlims

1n

L1

Al 2

10uH

SEDRA_LIB

NMOSOP5 model

NMOSO0P5

W
L =0.5u

1 25U

NMOSOPS5_BOBY

M12 E M=1

E‘_W =1.25u
! a L =0.5u

PMOSOP5 model

PMOSOP5

PMOSOP5_BOBY

M11 M=1
W = 1.25u
L =0.5u

SOURCE

11
OAdc

i

+T V1
OVde—

Prof. Tai-Haur Kuo, EE, NCKU, Tainan City, Taiwan

24

Electronics(3), 2025



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)

AW
Display Properties I,ﬁ,l
Fant
Mame: Part Reference il 7 (defaul]
Vale: | Change. .. | Uze Default
Dizplay Format
] Calor
Do Mot Dizplay
@ Yalue Only A
Mame and % alue Fiotation
Marme Only & 0 180°
Both if W alue Exists a0 271
Cancel | | Help |

FAAAE

e

Display Properties

Lo ]

Fant
Name: Value Avial 7 [defaull
Vale: | Change... | Uze Default
Dizplay Format
_ Calor
Do Mot Display
@ "alug Only -
Hame and % alue Ratation
Mame Only & 0 160°
Both if Yalue Exizts a0 270
OF. Cancel | | Help |
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Wiring and Ground Setting

o DOUble CIiCk on the “ground” part /] OrCAD Capture CIS - Lite - [/ - (SCHEMATICL : PAGEL)] i (ncos oalienn|
E. File Edit View Tools Place Macro PSpice AccEsSDries Options
¢ Edit the “Name” column into “0” Window_Hel cadence [- = x
U o da ) - &
AR Qe BaRt
: [ startPage ][@ e @ eaeer | In ﬁ |
V1 ] - . '
10Vde—— g Place Wire & 4
_ ° 14|

=t — yO.

L |
J o 1 I !
D'OUble . D L T g0 10 b =
20 o 2% o [ ! -
click J| —| &y <
New Coluri... | [ Apply ] [Displa_l,l___] | Delete Property | Filker by: [< Currert properties » T] Help
Color Location X-Coordinate Location Y-Coordinate Hame NODENA

SCHEMATICY : PAGET : 0 [V 310 240 \.0 0
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New Simulation Profile

® Settings before simulation
|r OrCAD Capture CIS - Lite - [/ - (SCHEMATIC1 : Pm _..— | o e e )

@ File Edit View Tools Place Macro Accessories  Options  Window Help
[ Mew Simulation Profile !EI‘I(E o
N ™ 9 1.
QAR
E Create Metlist
[ Start Page H@ testi  |p] PAGE1L* View Netlist N |4
= l Advanced Analysis L e |
Markers » il 3\?
I Bias Points 3 4 f
o I [
I L ahs -
i I I Mew Simulation
: !
M arme: 2 I
I ~o | Hw1_1_AC G|
I I | Cancel
I . . Irhent From:
Circuits under test | | | =)
- - - - - - e - - s T I
i’
Root Schematic:. SCHEMATICT

= = |

|« | i | b ! B |
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AC Sweep Analysis

E File Edit Wiew Tools Place Macro PSpice Accessories Options Window Help

cadence |-

HEN=N=N= 9 @ 0

-]

A ] Q@ e Q
ESCHEMATICI—HWL - o 8 % A ,ﬁ @ @

[ Start Page ][@ HW1_topi B PAGEL* @Appendixs...][@ PAGE1 ]

- th -

’TE‘ H :::t:e Fart

~ LING | R
-

Note that VAC is necessary
for AC Sweep Analysis

[|tante CarlodWorst Case

R1 i F | PartList T
1 GFOLY -
oy I E: E: iy
1K Place net alias K. Liver z
\. L = L =
v = Mux || OPAMP
' €& 3 T | B
VOUT 4 B %
Libraries:

! V1 p = B .
1Vac @ Simulation Settings - HW1 1 AC - 9 rg
oVdc ™= - C1 - .

1n | Genersl | Analysis | Configurstion Files | Options | Dats Collection | Prabe Window |
[ nalysis type: AL Sweep Type
AC BweepMoie @ Linear Start Frequency: |1k
pe— Ophions: @ Laogarithmic: End Frequency:  1G
- 0 : Poirts/Decads: 10

|| Parametric Sweep

[] Temperature (Sweep)
["|3ave Bias Point
[|Load Biss Point

Moize Analysiz

[T Enabled

Output File Options

[ Inchude detailed biaz point information for nonlinear
contralled sources and semiconductars [.OF)

[®E [ mE | [ ERe ||

we |
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AC Sweep Analysis (Cont.)

® Three methods to place AC source V,; with common-mode voltage V.,

(1) (2) (3)

E1 :
. == To Vin+
1 .
0.5Vac /. “\Vid . . =
oVdc @ ?.ggsgl(@\fcm#ﬂd = GAN=05
- : 0.5Vac @vm )
OVde . =5
+ + +
1.65Vdc —Vem = 1.65Vdc— 9] To Vin-
; 0 . T Vem _| | E
— — e =05
0 0
-0

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)

Genersl | Analysis\ Configuration Filss M Options | Data Collection | Probe Window |

[ Similitan Settings - testl. I Conf|gurat|on Filles! = |
A

x|+ -+

Browse...

5. Add to Design

e : 5
« o p l LR | Pipice - @ ? ¥ v
Librazy _ I - =% ’ CEGE: :
CHCADIONCAD 16,5 LiteiolsFSpicell ibrary I _ - _ Appendix B-PS.6 2011/9/18 T4 01-11
FEMOE  Appendix B-PS.8 2011/9/18 T 0111
- . Appendix B-P5.10 2011/9/18 F5 01:11
SH  Appendix B-PS.11 2011/9/18 F5 01:11
| =S _ Appendix B-PS.12 2011/9/18 T4 01:48| _
u:_uJ . Appendix B-PS.13 2011/9/18 T4 01:11|
FRE Appendix B-PS.14 2011/9/18 T4 01:11
A  Appendix B-PS.16 2011/9/18 T5 01:11
-~ Appendic B-PS.17 2011/9/18 T5 01:11
| ¢ .
= sedalib_D 4. Sedra lib.lilposaorz 510 -
. 1 | 1 — | r
@& —
\ — THIE B sedra_lib C | BAREEC D
h TFAERNT): | Library Files (*1ik) -]
- ™ — n “—
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Correct the PSpice Parameters

&
{USET: || Pipice - &7 mE-

% S T D 28 . BuAR g

Open ) Project... m':*ﬁ‘ _ | Appendix B-PS.6 2011/9/16 £ 11:45
o save P Dasine e | Appendix B-PS.8 2011/9/16 £5 1145

- ‘m . Appendix B-P5.9 2011/9/16 E5 11:45

Save fs... > T 1 - . Appendix B-PS.10 2011/9/16 £ 11:45

- ]H Appendix B-PS.11 2011/9/16 L4 11:45

. . Appendix
1. Open Library... Fie YNl e
1EeXT rle... =
Print Setup.. = i 3 Select sedra_lib.lib

Import Design.. o _Ap‘ (|n the “SPICE examples” file)
i T T-r-vrr bi-Fa. LS LULLH/L0 7 Lusd)|
1 sedra_lib lib = _ 2009/10/12 £ 10.. ~

i i = N 4 2 |
2 Appendix B-PS.12.0pj J
;3: BREEN:  wdm kbl ( EREEC) |
- fERENT): @I Libray(*1it)_—3 | FmA |
Exit ——
2. Select (*.lib) f
135 * Level-1 Model for PMOS in model 0.5um CMOS Technology
6 * cated by Anas Hamoui & Olivier Trescases)

[
A L

.model @MOS0OPD) PMOS (Levelz

L2=0-4> F 4 Correct the LAMBDA of the

- + LD=0.09E-06 WD=0 0X=9.%
™% + CISW=170E-12 MJ=0.5 —— 0.358-¢  PMOSOPS5 to 0.2 @line 138
140+ CGS0=0.35E-9) NMOSOPS5 to 0.1 @line 158
141  *S
142 * Level-1 Model for WNMOS in model 0.5um CMOS —  ° B
143 * cated by Anas Hamoul & Clivier Trescase 5. Correct the UO of the
‘ .mode1QMOS0PT) NMOS (Level=1 _UZo=0.J G2 0.5 PHI  PMOSOPS5 to 200 @line 138
Gas) + LD=0.08E-06 WD=0 0X=9.5 .
146 + CISW=120E-12 MJ=0.5 0.4e-5 ¢ NMOSOPS5 to 680 @line 158
147 + CGS0=0.4E-9)
148  *S
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Run PSpice

® After editing the Simulation Profile

¢ Run PSpice
¢ Enable Bias Voltage/Current/Power Display .. ¢ Bias
Run PSpice Voltage/Current/Power
" SCHEMATICI-HW1_ ~ [ A 4 (1] DISplay
[ Start Page H@ HW1_1.0pj™ @Appendix BH P’m W
5 ] T‘ 1 a\i
2.723mW g
RT .~ ] =
1.650mA A 1+
1.650mA AE
1.650V/] v B
' 3.300V] <
o R2 VOuT o Jx
5.3Vde J2.723mW g
Rl -5 . 445mVV — 1 & q
1.650mA V] " TR
V1 Mg abe
1Vac
- OVdc@ """"
)
o
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AC Sweep Analysis (Cont.)

® After “Run PSpice” — Add traces in “PSpice A/D Lite”

E SCHEMATIC1-HW1_1_AC - PSpice A/D Lite - [HW1_1_AC.dat (active)] —— @ x
- File Edit View Simulation Trace Plot Tools Window Help % cadence -° %
RN = g i § SCHEMATICTHWI_1_AC Q

iQ Q& & vgmgﬁ-:ﬁft;Ei
1. Add Trace

Functions or Macros

Simulation Dutput ' ariables

[Analog Operators and Functions -

. Frequency - Analog ﬁ i
i Digital )
[¥]Wolages .-" I
Currents A@BS[] . .
] Fover w2 Click the needed function
Moise [:/Hz) WE]) ; ;
AVGEH[ L]
_ i in right column
. . \\::E\HAQ]] e THEL L |
3. Click the variable i szttt o I DB()- M tude [dB
P Y[R EWP(] () agnituae [ ]
in left column i) 5 | g
W2IC1 MG
Vo) L0&) | P( ) Phase [degl’ee] I
t"\?[\”] 25 variables listed LOGT0[)
(1) v e —em mm mm mm mm mm mm
WiR1] kv
Fuil List
Trace Expression: DEMOUT])
TBHWI_1_AC...
x| x| Readinga « x|
| JET | e | &
E:CUL::;::: Trace Color| Trace Nam
Bias point- KV
Start = 1.000E+03 Freq = 1.000E+03 End = 1.000E+.. AC [and N E
AL Analyz
4 m 3 IMFO[ORF - i
\Analysis l,'{'\:\u"atc:h ;’\Devices l.-'r o s 4 il L
Far Help, press F1 Freq = 1.000E+00 100% | Bl |
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AC Sweep Analysis (Cont.)

42l SCHEMATIC1-HW1_1_AC - PSpice A/D Lite - [HW1_1_AC dat (active)] ‘ — ‘ O] ‘ﬁ‘l
§|Ei|e Edit Wiew Simulation Trace Plot Tools Window Help % cédence -3 X
U~ = 3 = SCHEMATICT Huw/1_1_AC o

Q Q& a Vi @[X|n @ % Toggle Cursor

©

& [

& 8

= S| N R R
| | 2l -
Trace Color | Trace Ham ¥1-Y2 o o . .
g s | ez 4| VeTIfICAtION TrESUIL:
L ) e EICTEr L g
: o e e -3dB freq. = 159kHz
< [m 3 | | o
III\ Analysis /{Watch 1 AL 1 I 3
DATAN201 1\ test I HW: Freq = 1.000E+09 100% | [ - e
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Transient Analysis

Simulation Settings - slew - - - — ﬂ

| | Genersl | Anslysis | Contiguration Files | Options | Dats Callection | Frobe Window |

r

R1 Analysts type: .
f\M ouT [Ti.'lm Domain (Transient '] Rurn tao time: 0.25u geconds [TSTOP)
VPUL S E | n 1k Ciptions: Start zaving data after: 0 geconds
SOURCE.0 I b General Settings - Transient options
[Monte C?Ih'llwum Ce b awirmum step sizer 0.07n zeconds
V1i=0 [V | Parametric Sweep i
V2=33 @ [ | Temperatuze (Sweep) | = [ Skip the initial ransient bias point calculation [SKIPEP)
-4 € || Sawve Bias Point

D _ In - ¢ [ |Load Bias Point b )

¥E _ .?: n [ |Save Check Points  ~ "] Run in resume made [ Output File Options... ]

PW=0.1u

PER=0.2u

| [ Bl || =A@

PER PER
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