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AFRR FEIEATIER: . T LM Z2FAS R 455 0 B IR A e A e S, IF HARYE
SEBRE U AT T 44

W& 1.9 fr7n i Place Power i B LIS, E5E VCC  CIRCLE £§5 X
HEMA N +5V, A5 +5V RN SLB ML RN +5V,

B T HREAT S 2 AN, AR R R SRR S, dE e e LA
BT, 5 20 TR A LR S I T TN 2

PSpice 1 LA FH 4145 source Fll capsym Wi~4F5 &£, Capsym AL & A
AL JEAT S, 177 source FEWM AL AL OV 755, 534h, source FEiffU$E$
D HIZFEfF5MED  LO A RATS, TAT15 i R 5 B 2 sl B a4
) e A A

1.3.2 TR

i3 ¥EFE Place > Part ¢ My & A7 o an & . & 1. 10a 24 16. 0 WA
Place Part U & TS24 =, 8 1. 10b K 16. 3 BRAS[ Place Part i & 7T 284
KSR,

WE 1. 10b FiR, WA e AR e e, MR FRATT LIS A 2o a 1k
(2 B ST e AR B A e R L, B2 A sh AR TR AR
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ME, DLUSL /R ICAHA T I8 PR 4650 B AR

EE:

WL W ER Ao w R R T source Z, il it Place Part 5X B UAF E
(Place >Part) #4735 E | &A% L5 capsym % (Place >Power 3 Place >
Ground) T#y%RFS (VCC circle, OV 5) A, capsym & 7 &9 R 455
RAT ‘AW HFERMLEE, FLEFRGERAFE,

T 1. 11 Jias A iCE HL )R Place Power A1 Place Ground % 11, HH&A
source J£, TF source £ AL & 407 HI, FFIK LO MOV HIAFS

SARSIUE, £ Fh N 4% % 24 5 1 Place S PAVEAT R E i SE PR oC 4 i
Place > Part S FRUEFTCE . SN, JUfE Part FIFFS & Symbol AP 4 1R
colb, AHETR IR, HTHMALE,

: T S A

Part Q @
A soc. iouszm}
Part List: Y
QbreakN3/BREAKOUT ~
QbreakN4/BREAKOUT -
QbreakP/BREAKOUT
QbreakP3/BREAKOUT
QbreakP4/BREAKOUT
QDarBreakN/BREAKOUT
QDarBreakP/BREAKOUT e

= |

Part List:

lﬁPAMP | Add Library...

_ ‘

Fikter...

o Packaging

XWF_HSJ_LINEAH =i R? Parts per Pkg: 1

Libraries: Graphic e

© Normal A A A

ggﬂgﬁ'ucléache t R7 1 k Type Homogeneous

B e

(® Normal Convert
Type: Homogeneous et
- ; s Search for Part
a) b)

FE1.10 JEBIeas R
a) 16.0 A b) 16.3 A
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Place Power [Z]

SR
|vCC_CIRCLE |

[$D_HI

|
= [ Hep |
Libraries: _
[CAPSYM '

| Desian Cache e

B 111 FHFRCE B IRR source JF

1.3.3 JE PSpice T4

16. 6 JRASHE N T — A6 8 Fr A DI Re, 2% D RE T LAY ik E S
PSpice Jufrlt, A AR SARMEN BT Tds 5, Kl 112 PR, 8@
RE T T HAZ Y Place SEHUCE Juav M, T ZE IR Tk A analog 5, {HJ2
HL AR HI IR AF1E breakout &1,

_ Accessorles Options Window Help
e 8 Part... P MLEEERTMBUNY T
A ﬁ ‘;( PSpice Component... | Passives R §
I DArar erized Part ;lecrete » :C }
testg  Database Part Z | |Souce *| L |
——— 1 Wire W | |Digital *»  Potentiometer
- Auto Wire 4 | Coupling
1 Bus B ' TLine Ideal
4% Junction ] | Tline Lossy

K 1.12 i 'E PSpice JTLIETLI:

FEHRUNAL 1. 13 R AT LAZEEE PSpice 73 & #nfd, %2484 K A Breakout 7,
XS FH 2 AR B B A FR RIS, WTLLE S PSpice Model Editor X
HHAT AL BCE, H R 7S WU BEXT A BRI A T S
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e T e RO 2 WO .x,am: :_'
Passives »
Discrete . Dicde

Source » NPN
Digital 4 PNP
———=_  NPN Darlington
PNP Darlington
NMOS
EMOS
- Power NMOS
. Power Dicde
N-JFET
PB-JFET
1G8T
GASFET

OpAmp

& 1.13  J & PSpice 2B fst

=S¢

o R smil E RO F FIRBAHR S AT PSpice T EME P T L ITE K
FAER , A TaFEa-FFHIHARB, 4o R A2 ik 3t 478 38 B 46 5F B
A, BRAOBHEIEFEM, 5T Breakout B4 & P69 F FIK B4 HAFANMBAL
RETENTHALR ) it L3t F FRay A BRAITRE

"R
IEJRER A Fo 1R T RRARAE P AR .4 eval LB E, EL
AR B B TR B

B 1L 14 os T i n] S S IR o, BRIE AR R E K B source JT
PRPE, T4 EK B analog TG E

B 115 B T U B8 oo i, ans i FIERR IR 16. 6 ARAS, 7] H 3 i ik
KATHEIERAFAE dig  prim JTAFFEH, ADC, DAC 37 A7 #8 S onav MF R A AE
Breakout JG#S 4 FEA

G AP IEZE, OrCAD Lite 16. 6 AN H I AN ELFEECT 11 oo /4 Fnfih & 2
o, TESRZLMIRRA R 2 X HE T3, ADC . DAC Fl 75 FE 4 S5 o0 a1 R A7
1E Breakout JC#s{FEH

<

%

L/

BB 4538 A AR R
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Lakst e

; Passives P [EEEE
. Discrete ?
l i Source j Controlled Scurces ?

§ Digital »  Current Sources ’
————2 1| Vokage Sources 3 AC ;
i : Pulse

~ Sine .

; J Exponential '
;» ~ EM Sine

Kl 1.14  JE PSpice {55 ITH:

1.15 Jill'# PSpice BUFIulf

=S¢

Jm A% JA 49 % OrCAD Lite 16. 6 78 R H8, it RE4E A N EFo 4G BT
AP T BT A il RS LA, X ST AR R 6L A PSpice BE A R AR 3 47
15

1.4 Pl ik

16,3 MUATEG, BTSRRI I, 0456 5 5% (1) FL - FL % I L I
FEM T E SO, FESAEAIR R B, B - BUR GBI
P SO0EE 5 50 B, o] LIE L E 1,16 B9 Create PSpice Project £
PSpice {5 FLI H % H ) N RSB TR AR B

WA 1. 17 JE7R R B DG TE A8 0 25 A i TS AR, R v A 4 D B R RN S
AL
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Create PSpice Project

(® Create based upon an existing project

*|HighPassFilters.opj

ClamperCircuits.opj
ClipperCircuits.opj .

Herarc}ical:all:ibs_.opi

johnson_counter.opj
LowPassFilters.opj
L_R_ShiftRegister.opj

mod10_counter.opj
OPAMP_DIFF.opj

100vdctLvso

PISO_ShiftRegister.opj N
K116 Al RGBT
K1
K_Linear
COUPLING =1
D4 L3
A~ Vout
\k‘ v MUR150 500u v
e e
L1 250uH = C4 < R_Load2
500uH L2 ZX D5 50u > 15
MUR150
M3
IRFZ34
IyI[
R1
33
V1 =- V5
V2=8
TD=0
TR=1n
TF=1n
PW - 25u
PER = 100u
= = =
B 117 BTFRIE AR B 2R B TR
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1.5 Amigk
P 1. 18 /7N PSpice T HAFFESS , HUTPEANS T 300 H P i 4 R SC1E %

Py FLIH BRI AE R, AR B0 H B . — > IR R R e B
B, DI TARER At AT O Hc

EF&ITHA M (E1.2, E1.3)

a C:\PSpice Exercises\resistors\resistors.opj E‘@”‘X‘

£ B & 2EhxfAnalog
or Mixed A/DX B s finEE
XHITERLE1)

0 Fie |8, Hiearchy

B resistors.dsn
=0 Library
= QR C:\Cadence\SPB_16.3\tools\capture\library\pspice\analog.olb
# [9) C:\Cadence\SPB_16.3\tools\capture\library\pspice\breakout.olb
® [BY C:\Cadence\SPB_16.3\tools\capture\library\pspice\source.olb
# B9 C:\Cadence\SPB_16.3\tools\capture\library\pspice\sourcstm.olb
® B C:\Cadence\SPB_16.3\tools\capture\library\pspice\special .olb
= 0 Outputs
\resistors-pspicefiles\resistors\resistors.net
# 0 PSpice Resources

BIEEEXH, W
simple.opj(JL & 1.5)

BT H I 55— LRSS R I B AR D2, il T H A RS
ORIy PCB 1A J2& Analog or Mixed A/D, g b Al A i tn . B —
ARARVEGAETE , R HAE RS TR . dsn SCHEE RIBHT I H BT,
M 16. 3 BATF R AT LI 40 48R kot H 2680 . e e 10 H 48 B Y Design
Resources, #X/5i# i ¥ 4575 rmb > Change Project Type #1711 H 28 A& Pk,
HASRAELBRINIE 1. 19 R,

K 1.18 PSpice Ui HE LA &

EBml Design Resources [ W]
@ B re.dsn Add File
@ O Library Save As... _
=63 Outputs | Change Project Type |

Nre-pspicefiles\rcyr| - Part Manager

B 1.19  Hrasss H 2
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1.5.1 BRFRITHE

1616, 6 JA T RAAFEBEH T H P i K T AE 25 < =7 i AT
PR, WA 1,20 Fic, N RC JRBEE TP Page2 B ATRAT, ArLIREHEIE RC X
43 NPT S re. dsn P8 RAFAE

@Cz\ﬁpice S | a} I
Analog or Mixed A/D
€1 Fie | ™, Hierarchy|

| S ASEh———

& RC*
- @ pace1
L[ pace2*
. @~ Design Cache
“-0 Library
- Outputs
@] PSpice Resources

Bl 120 REOAFEGHEREITLL “ =7 FRIR

1.5.2 $TFFERRZA OrCAD BIZEHIEITIHE

i 16. 6 A, AHIXS BT H BT ST n] LT IF38] OrCAD A Bl
MBI E , AR H 2 /AT, AUDCRIL TR 16. 6 A,

1.6 AR

%31

FREES 1.2 AL BRI B PSpice W H , 144 M resistors, ki B0 H @7 —
ASSCESIE, BN C o\ PSpice \ resistors, I H 4512501 H L & simple FA (5 H
RN

1. EFESZH File > New > Project #5750 H . 7F name £~ /1% A resistors {F
NI H AR, SRJF S Analog or Mixed A/D fE 30 H2EAY 5 7 HuhbA: i
A C:\ PSpice exercises \ resistors fE NI H Hiht, & iF AN BB UBIET KRB
BOE SO hE . BARBCEANE 1. 21 Fis,
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New Project @

Name

Create a New Project Using
P
j -Li () Analog or Mixed /D

Tip for New Users
% O EC Board Wizard Create a new Analog or
Mixed /D project. The

o new project may be blank
[ ] O Programmable Logic Wizard or copied from an existing
[+] template.
O Schematic
Location
C:\PSpice Exercises\resistors ‘ [W

K 1.21 #SEAFRN resistors ) PSpice 15 EI0 H

==
3
X

FAH A T A% ) Browse i) W44 5 e 4 R B &

2. tnEl 1.22 fi 75 A Create PSpice Project £ % {5 B3 H % [, %+ sim-
ple. opj, SRJ5Hidy OK FAUEATHAE .

Create PSpice Project

() Create based upon an existing project
|simple.opi

O Create a blank project

1.22  $EFE simple. opj Tl H AR

3. BT RS IANE 1. 23 s s H A A 5 1,
4. 3 XGE resistors. dsn X HIG H SCHHETT R, ARG ELRERE I AnlE 1. 24
7R B SCHEMATICT SCf43

5. Xt SCHEMATIC1 #TJF PAGE1 SCF3Je, SR 5% PAGEL HE A JF# & 11
mo(WE1.25),
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& C:\PSpice Exercises\resistors\resistors.opj E]

Analog or Mixed 4/D

0 File | %8, Hierarchy|
® B3 resistors.dsn
= 8 Library
6 Qutputs

@ -6 PSpice Resources

K 1.23 TiHEHLSE D

=0 Design Resources

= 01 Design Resources @ resistors.dsn

& & & SCHEMATICH
® & SCHEMATIC1 P EAEs

0 Design Cache ® 63 Design Cache

%] 1.24 SCHEMATIC1 3¢5 1.25 Pagel 3%

6. AT T I 31 DT P 23 7 1) 990 500 e e ) SCAS ST T A L T
3 HERE R SCAR SO RN R, AR5 45 Delete SEXT HAEF TR

%32

22N 1. 26 Bz i HLBE 2%

in /\/\/\/ out

V1

as

1,26 ] SR A H PE

1. CEHBHA . HEFSEH Place > Part, #RJ5 M analog. olb JFEH1 1% R I
XA T ZEERGE, H R B R sh BN 2 Ui, ZELARTRARAS AT DLid I
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i OK I E OB 10 . IIRAS 16. 0 JF8R, 24 28 B G Foo b el & sy

Place Part W8 Gt B TAFME, SEHOB QRS ARSI T, 2550 — > v BHA 2 30 i 2
BF s 53— H R S IR AR A S R AR LS . B 32 5 rmb > Rotate 5§
BT A R B B T HERS I FURCE 55 — B, P22 rmb > End
Mode S+ T Esc SR HCE TCAFDIRE . Mk i —JofFrt, vl LU o £ g e
i RN HCE A TR R, P O CE TR D o nT D E S CE T AR )
TCHEHEATHCE , AR R SRR, filin & s 8

2. XPFHRH R A1 R2, WGEFLERAEBAME 1k, SRJEEUCH 10R,

3. M source i EEREHL R, O FLACE B R ERIE b AR5 & O L R AE
10V,

4. WA DL LR 7 OCE AT . BEFESE R Place > Ground (X % % G

) | R EAR F o ¥ . M capsym. olb EFFEERE OV £5%5 (WK 1.27),

Place Ground @

R )
0

(IS

|GND Add Library...
GND_EARTH —

| GND_FIELD SIGNAL -
GND_POWER v —

Libraries:
CAPSYM
Design Cache Name:
SOURCE camer

1]
L]s;U;EAEYiMTmEJEEce a dc ground

K 1.27 JCE OV S

5. S VEFESE R Place > Wire ({3 il lEbs Lo L sk T b
W) T LL W, Bt AR AT DG PR <1 R <0 X EELE 4 R T
TR FNGE /N

4w
2}\\%\7
e
e
K
52
A.
=i
3
b
Ny
S
o
i
&
=
A
B
‘]_‘E*‘
)
N
JE:A
{2\:
?‘&
M
prug
=
(>
B
XJ




18 | 3L T OrCAD Capture 1 PSpice [ LR B i1 5405 10

TR

M 16.3 JRATT 45, PSpice 2T A ZILH S 4= % S Z A6 A Zhik &, T H
Aes B B Ae B R IATERE, ARG ER 18 FHF CBA AP RATH M)A
v5 . i@t % # Place > Auto Wire > Two Points (JLE 1.28) X EFEA4R & 7T
AFIEEZE ) Ashiksk, AEREEF NS, RE%RELEFH —EH
B, B EI A Sk,

| Auto Wire | & Two Points |
1 Bus B | & Multiple Points
< Junction J | § Connect to Bus

F1.28 LB A ShiERE

6. Capture AW SCIFL 1T i 0 A BB F AR R, HRBCAE 00T IR 2 & -
JEAR AR BRI, SATT, B AT LR SR AT X S AT AT AR
S, AR nput 5 output, 246 6 10 R TR 0 A BT
NS KBORR IS WRR IS 4 | MR LR T IR £ SR B e A
WY SLR, SR Place > Net Alias (0 # PR NL | 2 o % b i
N) HEATFRIN,

7. YEFESZ B File > Save X3 H #4777

i

5

=
SATMTUE LR, Seea iz, &% 2 msta s
MA#HEL, 4B 1.29 i =, f£ Options > Preferences > Miscellaneous > Wire

Drag % 7 ¥ i% 2 Allow component move with connectivity changes on, % 7T/

% | F AT AR AL LI T B AT RN B Bk,
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= Preferences

| Colors/Print | Grid Display | Pan and Zoom | Select | Miscellaneous | Text Editor | Board Simulation |

Schematic Page Editor Text Rendering
Fill Style: None v [[] Render TrueType fonts with strokes
Line Style: E} v :
Line Width: ] v Auto Recovery
Color: v [[] Enable Auto Recovery
Junction Dot Size: [Smal v Aot { » -‘ Lt

Part and Symbol E ditor Auto Reference
FillStyle: [None ;“ 2ulomalical:y reference placed parts

— reserve reference on copy

i Li”g Intertool Communication

: dthe v
Line Width: [E— —‘ Enable Intertool Communication
Session Log Wire Drag
Font: | Arial 11 | Allow component move with

connectivity changes
Docking
Docking Place Part IREF Display Property
Global Visibilty
Find
Search ToolBar
[ 0K I [ Cancel ] [ Help ]

K129 Joff 5 Sk A sk B

1.7 B ek 2

1. ¥EF#% Place Part Jil B oo e
SR NG AT RCE TR A A
IR S PR B D T SR
oW 1.30), 7 LLRT A R A ggﬂ%nctéache
Hr, HAEE T Place Part 7 1 H 1 SOURCSTM
Add Library SHEATECORIOE o
fm (WA 1. 10a) B 1.30 AN

2. Browse File | % SC /4% 0
(JLE1.31) $<4THF, B U420 tools > capture > library > PSpice,
SRJF e PE ana  swit. olb JTIFE, S T Open #1JF 6L P2 SCHF IR I 54145 ¥
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WH,
Browse File @
Look in: | [ pspice v | 2 2 B
N Dadvanls [®1741.0lb (3]
L)  ©modeled 51741s.0lb E
MyRecent 181 _shot.olb 574s.0lb L
=) 74ac.olb (%17400.0lb L
(3 |[@74actob Slabm.olb £
Desktop | B 74als.0lb [®lad_reg.olb Ll
[ 74as.0lb ‘E]adv_lin.olb [x
=) 74f olb blana_swit.olb) [
[)74h.0lb (Slanalog. olb 5
My Documents | ||%) 74hc olb [®lanalog_p.olb 5
51 74hct.olb S)anl_misc.olb L
3}5 ] > J
i File name: fana_swit.olb V
‘:; Files of type: Capture Library(*.olb) v
My Network [ Open as read-only
B 131 P8 R S
3. K Place Part it & JC/F % 11, AT LA 8 X B SCUR A R FF, #ff A T a2k e
BRI ESIRU EEESHIE e
4. W 1.32 Fron, fETHE LS =Y. brary
ik 4 Library fESCPPR, SR EEcl AddFile |
rmb > Add File XJSCO-EAT 50, A0 @ BB C:\Ce ‘ |
A i Part Manager )
A2 —3(, Browse File I % X 45 e Y alVeP|  Bilkudddbdi -
FFTIF, B SCHF %424 tools > cap- K132 RN SCiF 2200 H AF B

ture > library > PSpice, RJ5iEFE1
shot. olb JU4 %, )5 it Open ¥T -3 HLIE 22 SCHA-G &5 511 H

5. $T7F Place Part JCEITIFEE 1, #1A 1 shot. olb T2 E U in £ 51 H
IR,

6. 7t Place Part J{{ & Ui H P ik 5E A oo 1%, SRS i Remove Li-
brary FHEI0 FEFEATIBR S AT RAIA— T BRLE ST RS8R mT

BIELHT I E B, DRG0 E s im i B SO R B o Rr DU, AR X
SEFE IR USRI B A RS b, A I A BRSNS A S s N E
T H A RS S e TR RR X ST A R BRI H A AR A TR

M 16,2 [ATFAR, 44 Place Part i & JCIFHT, SIS 2 B S B ]
A, Lﬁﬂ%/*\ﬁ/]\ﬁﬁﬂ@ﬂ’]_fﬁﬁﬁﬁ SR, 7E Place Part Ji{ & JC/4- 111
HEAAE—NEETERE (WE1.33), sz E bR, LI Place Part 325
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HATARBRT, WA 1. 34 Fis, Mk PEEIETEIFRIT, Place Part 5% HUBE 27
&%, W TF4F Place Part, 4 FUbR i E 7E Place Part i 11 32 52 R H L,
RS T B 32 PR A AR SR R0, AR H S

: Place Part Lo T X

Part 2 Q@

1.33 P& Place Part il & JCIF3E 8

kBEAH, AFER
FRIESH B BRI T IER
S A S BIRFTH

11 5
Hl b
=1
+ 4
¥ <
B <
e &
o =
N T
B
*S

¥ 1.34 Place Part BUE OSSR A FF



£2E
BRIERSH

>4 H I P T B U LR A, LB S T R R A e Y L R
HREETHAE R, RS R B AR AR, WA AR A AR AR A5 & L, 7
PSpice H, HL I TAE £L05 B4 B 23 11530 i % v 471 o500 v e R 0 45 o 14 i F
Ui AN, % a7 AN e SRR HOR FL S AT T AR AT, PSpice #5215
FEME . R SRR R E R . SRR R ST S R

AT TAE ST, BB RRESHR . oA S I R AR 1725
4N, FZASRIRII B E ARG | P e RS2 | <17 50 “07,

H, B8 T 25 A i ) R R H B 2 VS A L i B AR A, DA X H %
SERR L AT, BN, XTHEEHEATRES (IR e ArEcE S (B A,
PSpice B JoXf HLBE AT TAE ST, SRTT, TERESCRRBRIEOLTS , MBS A s
TAE R TCERR B, TLOCH] TAES ST, SRS XT H B Ak Sk 17 H A T BE /Y 15 H
T, PRGBS TAERL, PR 50, QM-S TAE Rt
AR E S,

MRS TR SR, 7 FC R SO B DU s . Ry
SRR BRI AR . PTA o /MG S5 24k, 7E PSpice i IR E
HR] UG A s % AR B A TRy |

TR

R UAT TAEE A At A, TR R AR A TR, A RABKIAA
5235

2.1 s RC HLEE, XS LASE | S5 BH R B O Sl (H2 3
THHBH R2 JFECRY 2 C1, E 54l 07 5o B K, SR )5 8 i TER T B A
PSpice > New Simulation Profile X F [\ 3E 1705 B &, 38 o1 T HAA] LI H %
AT ELR AT . SCTAAT . BESA A TAE S i &, 0T BAF 2R
ARy TAERGHT
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in I\R}\/ out iz
10R
LoV A2
— 10R - C1
o0V — T 1n

P21 JEAT B AR S0 BT RC HLE

WE 2.2 iR, @E LT B AYERIN PSpice {1 EL IR A FLH T AR 54347 .
AR BRI B 38 135 % PSpice > Run 3§ ¥4 57 @ 32 17 H I 17 24

Simulation Settings - bias @

| General | Analysis | Configuration Files | Options | Data Collection | Probe Window|

:Analy Sif type: -~ Dutput File Options

M [ Include detailed bias point information for nonlinear controlled
b sources and semiconductors (OP)

ptions:
[[] Pesform Sensitivity analysis (. SENS)
[]Temperature (Sweep) t
["]Save Bias Point
[]Load Bias Paint [[] Calculate small-signal DC gain (.TF)

T | AT T

Bl2.2 TAEGHTI 7 5B

EE:

EAR A Y, BEATH Ao Her, 28 A4 B 2.3 B+ 49 PSpice
Netlist Generation % 2% PSpice W % & 3} 54E
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PSpice Netlist Generation

Press cancel to quit

Loading parts table

Kl 2.3  H:il PSpice M4 FXTIHHE

W16.3 RUATF I, 255 _
VSN 2a (TP sl Undo Warning!! &3
[El 2.4 F)?/T\‘ H(J Undo Warning ilfiﬁ This action affects the complete design thus clearing the UNDO/REDO
%ﬁ’ % %: X,—J— iﬁ‘ ﬂi‘ . 12 X;J— -‘Lﬁ ﬂi‘ %Eé Vans g\éﬁgﬁ:flg; hys;quov:n v::ano;r!‘:;; Slzl?e to UNDO/REDO any of the previous
Bt N B TG 2k AR B0k &2 DA
Fif B M. B Do not [)o ot show this box again! | Yes | [ No |
show this box again ( W& 2.4)
AN R B I AE, K5 2.4 JHURY S0 XA AE
¥4 Yes BiA]

2.1 TEpMg

Capture " L % P LA D 26 6 B2 AR B, 1% 28 36 v A0 3 BT A o115 B 8
T SO Z MR XTSI O BTy, FRY & B B AR R W 4%
%, FFAEIZ MG FARAFAET H A HES 1Y Outputs folder i SC/ (WK 2.5)

& C:\PSPICE EXERCISES\RC\RC... [ [[E/X]

Analog or Mixed /D

O File | %8, Hierarchy|
= 03 Design Resources |
=-Birc.dsn
= & SCHEMATIC1
PAGE1
w3 Design Cache
-8 Library
=6 Outputs
Arc-pspicefiles\schematic1\schematic1.net
=B PSpice Resources

K 2.5 M43 schematicl. net FI{RAEA B
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R

4B 2.5 Frw, A w3 E) Bk % AR A SCHEMATICL, Pr vk 2 M 44 & 69
L ARALA schematicl. net, */RIE T4 &% 8f, # it SCHEMATIC1, RJE
AR 2.6 Pr =it # rmb > Rename, f2RFH T4 4% 4 RC,

62 Design Resources
= B rc.dsn
CReal SCHEMATIC

)

PAGEL (| "New Page
@63 Design Cache oo Koo
@O Library I Renamg !
= 63 Outputs Properties

re-pspicefil es\scE Edit Object Properties
£3 PSpice Resources E'hd

@ Copy
Past
Part Manager

B 2.6 # SCHEMATIC] X E A4 M RC

=+

MIZATHLEE T ELET, re. net W28 FRB 23 IS T ScE e, 181 2.7 R R
J 47 () schematicl. net [ 2% 3 Fl 587 A48 Y re. net 4836, 75 EE0E B A /2 Cap-
ture NIX I3 KNG | AR LR S Fhkan 44 B IR E R 28 R #08 LL/ NS SRk i
Z (WK 2.7),

= 6 Design Resources
= Brcdsn
c)
PAGE1
@0 Design Cache
@ 8 Library
= 6 Outputs
Are-pspicefiles\schematic1\schematic1.net
Are-pspicefiles\rcyre.net
@ 8 PSpice Resources

2.7 4 RCJFEHE, I HA S re. net M4

M M2 R TR, MERMNA SRk, WK 2.8 Fis,
2.8 Fron g JE B A R 26 2%, RLBHL R1 42 T 49 150 in AY A2 out ZJ6), FH
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* source RC

V_Vl IN 0 10V

R_R1 IN 0UT 1OR TC=0,0
R_R2 0 0oUT 1O0R TC=0,0
C_Cl 0UT 0 1ln TC=0,0

K 2.8 resistors. net PZ&FT N Z

64 10Q, WERBNE (TC=0), VI FEEE, EHETH A in MOV ZH,
BRI 10V, HBHAYATESE R RN R A MR FR, MARZEMEER, B
FEARAME A FE BRI TESE 20 S AT IEARI /4. BRI ZERTEE L T R1, R2
H VI Z ] R AH B 1 0C 28 K489 s i I 28 24 9K

243547 PSpice [ EAMHTHS, PSpice #2JF A 3h, 1 E P8 EEed OB, H
JE, XHEE AT B TAE ST, BRONIRCR BB EMRE,, BT REEE T RDE S
il R0, AL Output File % th SCOFs# R LK A B A SR, 45470
PRI e R . AR B it Capture 38 PSpice TS T HA2H1H) View >
Output File S8 A] LI 20l SO (W18 2.9) o BRSP4y SAE £
firss, FrLAAT DIARES Z) i S0 R AL i e, — @ B, YA B T R
TAES A, BB NIFEE,; Hik, RC HE TS R RDIEE, 10V
LA HT R R1 AT R2 #EAT 0, a9 0 out RYRLIRFEE] SV,

xx%% INCLUDING RC.net w*%xx
* source RC
1

2 IN 0 10V

R_R1 IN OUT 10R TC=0,0
R_R2 0 OUT 10R TC=0.0
Cc_Ci OUT 0 1in TC=0.0

*xx%xx RESUMING bias.cir **%x
.END

1
xx%%x 05715711 11:03:59 sxxxxxx PSpice 16.3.0 (June 2009) xwexxx ID# 0 seexxwexxx

*% Profile: "RC-bias" [ C:\PSPICE EXERCISES\RC\RC-PSpiceFiles\RC\bias.sinm ]
XX XX SMALL SIGNAL BIAS SOLUTION TEMPERATURE = 27.000 DEG C

!
NODE  VOLTAGE NODE  VOLTAGE NODE  VOLTAGE NODE  VOLTAGE

( IN) 10.0000 ( OUT) 5.0000

VOLTAGE SOURCE CURRENTS

NAME CURRENT

v_vi -5.000E-01

TOTAL POVER DISSIPATION S.00E+00 WATTS

Bl 2.9  TAESA M SCE
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==
3
=

HAT P &4 4B, Capture R X 5 K /N5 F4:

WK 2. 10 Pron, 16,3 RASEAA —AHoiae, BRSO b ) 3t
AN PREESEATIX Gy, AnSCA . JofE ., R, R ROCHA, ik 2. 10 fr
7N, i SE L T Options > Preferences > Text Editor 7] UL X} 2R A B (4 3 17
M

= Preferences @

Colors/Print | Grid Display | Pan andZoom | Select | Miscellaneous | Text Editor | Board Simulation
Syntax Highlighting Current Font Setting

- Keywords Font:  Courier New
Cor Size: 9
- mments Style:  Regular
- Quoted Strings Effects: None
B (ceniiiers Coor. N
Set...
Show line numbers
TabSetting |4 | spaces Save text files on deactivate
Highlght Keywords, Comments, [¥] Auto reload text files
and Quoted Stiings Save text files before running tools
Lok J[ cancel J[ Hep ]

K210 SCA b s pBRA BT @R 7 AR BL

fi S L e LR R A R AT TR AR T, U R T
FERACI I, X SR TE 2 AT BN AS B 4 R R 0 s SO R R AT
5>

WRTETA U5 B SO HE T — AR TR0 B F S TR, B S AALL AN
Ber sl s oo i M ME S S E R . AT LUGE A IO TAE U R
WS T i &, RO IS B TR Category %4 Output file, WK 2. 11 BF
7N, JFHEUE NOBIAS BEI, #Ea2 LIST ¥EI01, i SOOI S 51 H v b 1 o
T AEE A SEUE, BRIRVSESRL K 2011 iR T AT T
SO HABZE I, Reset A AR ARHAE TG I & Ry BN



28 | JET OrCAD Capture 1 PSpice [l L g8 i 15 0 3L

Simulation Settings - bias
General | Analysis | Configuration Files [ Fr"il'rmsri Data Collection | Probe Window
Category: Include the following in the output (.OUT) file: (.OPTION)
[ Analog Simulation ] [[] Detailed summary and accounting information  (ACCT)
ae~|| Simulation [[] Subcircuit expansion and Load Bias files (EXPAND)
L [] Statements included from libraries (LIBRARY)
[[] Device summary (LIST)
Bias point node voltages (NOBIAS)
[[] Node summary (connections) (NODE)
Circuit file statements (NDECHO)
Model parameter values (NOMOD)
Digital timing and hazard messages (NOOUTMSG)
Page breaks and banners for each section (NOPAGE)
[[]Value of each PSpice option S (OPTS)
Number of digits in printed values: | 4 £ (NUMDG)
Output file width:| 80+ | characters
(o) =

F2.11 il SO e s

2.2 lwon AR SEO

MBI EZ IS, A1 E R RN R AR AT LA R R e
AT EIR . FE Capture 1, #E$£3% # PSpice > Bias Points > Enable 5§ # i i1 T.4F
SR RER UL EE BT B, WAMIL A 16.3 IRA M EbRA frokAs, wnEl
2. 12a FIFE 2. 12b Fi7R

& 2. 13 TRy RCHLBH HL B A0 O B F F . F D TR D) 8

WK 2. 14 FrR, TAE S B AY 5 7s 47 500T DL i 3% % PSpice > Bias Points
> Preferences #1716k, BIHATA 1L, BUER & s HERRE A 10 {7,

V| 1 oW @ W @

a) b)

F 2. 12
a) 16.3 LIFTARAS TAER WoREAR b)) 16. 3 WA LAE s R EldR

A RO AR IS ) TAR s | R B R AT R sE A s, filn, 24
PEEFA PRGN, o S P b YR BT o 3 P s T DA A



F2w M CAESSH | 29

Y
: L ;
'In: VW out

: 10R 500.0mA
v -
10V — 500.0mA R2 = iC1
= X 10R 1n
[2.5000
=
-0

El2.13 W TAESHE, BRmYeR

Bias Point Preferences @

ok
Displayed Precision |4
Print Color Font
- I Arial 7 | Current
- | Arial 7 | Votage
- I Arial 7 I Power

Bl 2. 14 B TR R BUA R HERf

LR R B AN R

AR S TCF RO RS, H O s PR K B 0o 3 P T AR
B AR E R R B AN R, MRS IO, BRI T R AR
s, R b ] DABEE R )R R s AR

RN
LA R A R AL R RS, FRdd FS 4 BT As S AT R,

2.3 D7 LA B

X PRERMSZZR LI, PSpice 17 HTT ZAEPARKC RIS 1A], 2000 A s (e
PEATPRAFIT ELAR AT AR B 8 S AR AR A7 A A U, 20T R IR FEL B
MR R IER, BN e SR B e, [ARE, AR5 B
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Brts o] A TAE SRR, Fi 4 o H B AT O I HE R 28 3R I R AR AT AT ek
A5 TERA R ORAE RN F AR SUBUE R0 8 FLs AT R) . 5475 AN WL Sy et
e, DRAF TAE BUEW AR A,

1E Simulation Profile Settings /7 ELi% & 7 [ 1% £% Bias Point TAF 5550 #r, 4%
JRIEFE Save Bias Point {17 TAEGEUE, WK 2. 15 FroR, TARS 8 10404k
PEORAFAE saved  bias  point. txt SCASCHEH, AT LLIE T Browse. . . | Y f 4 pE£E
o A HE R A% S Y S

SCAR SO A ORAE 08 TR AR 20 . 4510 oS R (B RN L B v BT A e
BRAE . SRR EIE R P I A TR RIS

FE.
LBRAGIAEEHMIEAIE, B XHGT R LA xt, IR BE
it WordPad 24 Notepad % L5 % 4% 25 2T H 3E 4747 Aot WL,

Simulation Settings - bias @

| General | Analysis | Configuration Files | Options | Data Collection | Probe Window |
\

Analysis type: 8 e i D

[ Bias Por Save bias information in filename:
v

‘ il C:\PSpice Exercises\RC\saved_bias_point.tst
| Options: Options
‘ General Settings Save bias information:

[ Temperature (Sweep) When Primary Sweep value is:

Save Bias Point :
‘ []Load Bias Point ‘When Secondary Sweep value is:
[

‘When Parametric Sweep value is:
‘When Monte Carlo run number is:

‘When Temperature Sweep temperature is:

‘ [[] Do not save subcircuit voltages and currents

[ 0K ][ Cancel ][ Apply ” Help ]

K215 TAEHEE

2.4 gk TAE B

TEFE R O, a]LIE o Load Bias Point 3% TAF 55 804 vE WXt & 4#
FEE TAE SR Tk, & 2. 16 ik B AFTORAF 19 TAE OB X 1EAE . T
S BT LRI A F B E R MBS a8,
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Simulation Settings - bias

| General | Analysis | Configuration Files | Options | Data Collection | Probe Window

Analysis type: gt 3o
\ Bias Poi 1 Save bias information in filename:
v 3 = - -

it | C:\PSpice Exercises\RChsaved_bias_point.txt ‘ [ Browse... ]
Options: Options
General Settings Save bias information:
] Temperature (Sweep) ‘When Primary Sweep value is:
Save Bias Point [ :
Load Bias Point When Secondary Sweep value is:

When Parametric Sweep value is:

When Monte Carlo run number is:

1l

When Temperature Sweep temperature is:

[[] Do not save subcircuit voltages and currents

I 0K |[ Cancel ][ Apply ][ Help ]

B 2.16  JNZREARAF I TAE SR HEAE

2.5 AKuigk>]

%31

1. B 2,17 BiRh RC HLE, % FL S DASE 1 35 0% H SRR B A Sl 88 ep 25
Cl 5 R2 JfBE, HLZIEH analog JF, Z{E M 1nF,

in P out
A *
10R
+ v R2
oV — 10R — C1

1n

#2.17 RC ML

2. MBR OV £ 548 Jm Xy L i BT EAT 05 2, RE 23 tH BL AN 2. 18 R Y
FR, BORKEADEUREIC R, EEEIL T 05 FURESIC R AE Capture S HEIRHR,
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Orcad Capture

Wamings were reported, check Session Log

[[] Do not show this dialog again

K218 EEHES

1 T T B SIS B AR BT LR AT I, T LG
R T HA* Window > Session Log & | U1 F {5 5. :

WARNING [NET0129 ] Your design does not contain a Ground
(0) net.

SRR H Y X265 g AT e s 5 UL R E], FTHF PSpice % H, A& fi i
SO, SRR IR SRS, R (WL 2.19)

*x%x% INCLUDING RC.net x*%x
* source RC

V_V1 IN NOOS93 10V

R_R1 IN OUT 10R TC=0,0
R_R2 N0O0S593 OUT 10R TC=0,0
C_C1 OUT N00593 1n TC=0.0
xx%xx RESUMING bias.cir xxxx

.END

ERROR —— Node IN is floating
ERROR —- Node NO0S593 is floating
ERROR —— Node OUT is floatingl

K219 i th SCHEE 1Y S 7 3

3. 7E RC Hif T, ST G AT 5 08 Jo X B - A T L (7 ELA i Re 8 IR
AT, BRI,
E=
PSpice 2 B 3 4 4 S H B % 44k, aF it AR ALk iT 5 54 4
B LRk b, AT EALE S, RAEALREAREO T &, &
7 PSpice 34 JLh Spice # LS TR, LA BHEE OV ¥ 5, T4
IR 2ME T EFF, WA RRIRF R AT ASHT,
g 2. 20 7R, capsym EH A G AW AT S . QR LB AT PSpice 1
H, —EE AR EAET 0 bR AT S, S HEE A 0V Hi o R
AL, HAb AT AT DUCE 76 F S AR B S OV MYy s Z [ 25 5
4. 3E 43 . PSpice > New Simulation Profile o 2 i [E bx & 614 T4E




F2w M CAESHT | 33

=, = JF] T 5F

K 2.20 #FhsFs

SAFE S, 7E Name REH5TA bias 1E 05 B SCHZFR (WK 2.21), SR Hd
Create Bl 15 5 30,

New Simulation @

Name: f R
bias - ==

Inherit From:

[none Vl G

Root Schematic: RC

Bl 2.21  BIETAE S5 50

5. MO ESCIER 4 02 BN TE 2. 22 FTR B XHEAE , BRI A M TR
AR S A e, B0 B H o 2 2 & BOAZA RN bias 19 TAE 5475
HICF,

OrCAD Capture CIS

A There already is a profile bias. Please enter a different name

K222 (5 ESCIFRA R

By OK &R THAE , Capture 23 H P40 FLSCIF4i 45 0T 24 75 biasl (I
2.23) ., SRJG By Create O TAF S 05 EH S0,

6. F2.24 Fram MG EIE R O, AR AL FEBINE EBIRAE, 76 Analysis
type AT RIR P e £ Bias Point TAE S 04T, S8J5 5 Apply b HIFR 5 &
WEREH,

7. 1£ Options XK 1, 5 Output File fij i SCOFR X H 4740 3 & .
WM NOBIAS BRI, 3£ LIST 250 (LI 2.25), ffa Bl OK AT .

8. BT EMIT ., M HE5 AT, HEHKEH View > Output file £ 7 Hi H 5C
o FilSCrFanEL 2. 26 Fros, A4EHRBH, A RH R IERE I A, H2H
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New Simulation @

Name:
Create
| bias1 |
Inherit From:
Lnone | J [:]
Root Schematic: RC

K12.23 i ESCHEAFK A SN biasl

Simulation Settings - bias1 @

General | Analysis | Configuration Files | Options | Data Collection | Probe Window

General Settings

[[] Perform Sensitivity analysis (.SENS)

Analysis type: ) Output File Options

[ N [[] Include detailed bias point information for nonlinear controlled
sources and semiconductors (.OP)

Options:

[[]Temperature (Sweep)
[[]Save Bias Point
[[JLoad Bias Point

[[] Calculate small-signal DC gain (. TF) |
" | |

I ‘

[ ok [ cancel ][ appy |[ Hep |

& 2.24 W& TAESGIESH

S IF AR i R AT A R

9. QIEHIY PSpice 1 LB E SCF, Xk AT LAk & A 0 BSCF R E . 7F
New Simulation {5 B SC-# F ¥ A bias2 1B R0 B SCH£FK, WK 2. 27 iR
P FHI3E 5 Inherit From, YE#% biasl, SAJ5 #iid Create £/ 857 0907 H 3044,
TEAG B BXTIEHE , & &3 Bias Point TAES/HTEE#E, SR)5EFF Options >
Output file, ¥ 237 #| LIST FHPLEE, NOBIAS MIUAPEE . B OK &4
KA B B EAE

FIHAT A IEFRMIE S ESL T =ATAESATE S bias, biasl Al bias2 .

10. @438 Window > < project path > \ RC. opj file (/LK 2.28) mi# K
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Simulation Settings - bias1

General | Analysis | Configuration Files{ Options iDola Collection | Probe Window |

Category: Include the following in the output (.OUT) file: (.OPTION)
[Analog Simulation } [[] Detailed summary and accounting information  (ACCT)
| ae~|e| Simulation | [7] Subcircuit expansion and Load Bias files (EXPAND)
L0utput file J [ stat luded from libraries (LIBRARY)
i (LIST)
[] Bias point node voltages (NOBIAS)
[[] Node summary (connections) (NODE)
Circuit file statements (NOECHO)
Model parameter values (NOMOD)
Digital timing and hazard messages (NOOUTMSG)
Page breaks and banners for each section (NOPAGE)
[[]Value of each PSpice option (OPTS)
Number of digits in printed yalues: F $ (NUMDG)
Output file width:| 80+ | characters
I 0K ] [ Cancel ] [ Apply ] [ Help ]
E2.25 HihSorEmi s
*%%%x RESISTORS
NAME NODES MODEL VALUE TC1 TC2
R_R1 IN ouT 1.00E+01
R_R2 0 ouT 1.00E+01
*%x%x CAPACITORS
NAME NODES MODEL VALUE In. Cond. TC1
ol o § ouT 0 1.00E-09
*xx% INDEPENDENT SOURCES
NAME NODES DC VALUE AC VALUE AC PHASE
v_Vv1 IN 0 1.00E+01 O0.00E+00 O0.00E+00 degrees

Kl 2.26 oo BIL R

B S AT LTI E A R
& 2.29 Fir7n M re. dsn BT HAE RS 7T 1

TCE

TC2

11. 7T HAA A% O h . 2 JT PSpice Resources > Simulation Profiles {/j H.
BB, WKl 2.30a fios, B0 HE IR DA 3 A0 LB 8L 0y TAE S0 5
B, TRIREIEL 2. 30b Tz i TO00 T ELR (4 TR 3 B rp o mT DL 30 40 £ B 3C

. bias. biasl Fl bias2,
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New Simulation @

Name:

bias2 |

Inherit From:

none M E]
none

RCbias

Kl 2.27 #REA T ESCHFBEE

Help ca
New Window
Cascade

Tile Horizontally
Tile Vertically
Arrange Icons

1 Session Log

2 C:\PSPICE EXERCISES\RCIRC.0pj
3/- RC : PAGE1)

Close All Windows

m——

K2.28 MEPETHAS B AR

& C:\PSPICE E... [ [OX

Analog or Mixed 4/D

= 82 Design Resources
= Birc.dsn
= RC
PAGE1
@ 6 Design Cache
= 8 Library
= 68 Outputs
Arc-pspicefilesyrcire.net
@8 PSpice Resources

E2.29 T0HAEHEE D
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= 6 Design Resources
= B rc.dsn
S RC
B PAGE1
@ B Design Cache
@ O Library
= 8 Outputs
L \rc-pspicefilesyrc\re.net:
= B PSpice Resources
8 Include Files
6 Model Libraries
= 8 Simulation Profiles
SCHEMATIC1-Bias
RC-bias1
RC-bias2
63 Stimulus Files

b)

& 2. 30
a) WHAEBAP I TS ASE b)) TS RS

TELIH H bias2 gk, W H S PR 4 @ R bR e A2 M T AR IR,
TNTZ SR G B SO AL TR, AR AT DA MR B e s — A3
f, RS H 45 F %S b W] LLSE 33 rmb > Make Active %55 B4 B 09 SC R R 4T
W

12. 76 2. 30b (A R P32 £ biasl , SRJ5 WS H A3 88 v 5 BLSCERY
54k, FTLAFE F) Biasl 40 THOEIRAS

B

VA LS e R R 6945 B AT SAE BB — 45 B SR R R 6 o AT K A 28] b e
LE| e i




£3F
HERBAMOH

MR R R B, BE . 2RSEEE RS — S N
AR, AT LAGE i B A A S B A s AR B, 8 7 AT R
L4 BN R I i) 7 W (E PR B E S G E DA e Y = W s

ST A g ) b P Dl R R O P 5 | R ) P R O I, B R 8 20 A
EHIH . BRI T LTI e, B A4 A8 i b i — A A
TE, WA AT, BN, SRR 1 - Ve FRTEMZ RS X TR
MR e, AR A A R VR A AR — S AR ik . R BRI
IR RS AR SRR - SRR Ve IR 1y, HorP, Ve M E
TR MR R 1y T . AR 1y B AR, SRR - AR Ve,
BESZEAE, SRR [ —RihZ, Wik 3.1 Bis,

40mA
200pA
30mA 1 160pA
120uA
20mA -
80uA
10mA | 40pA
AN oV 4v Y, 8v 10V 12V
7 Ic(Q1) V_VCE

K31 FHHE SO0 S A R it 2 R4 07 F0 23 #r

3.1 RS By

5 AT — e, 0F L B A T LU A A 0 BT IR S A i B
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XoF B BT B AR A, PR SE PR PSpice > New Simulation Profile 1] 7 {5 5
XA, SRIEFEDT B AIGHEHE % $E DC Sweep ELIR 437, 1 Sweep Var-
iable 14X &} Voltage source H, %5, Name A Fr i KR4 K, XT T
S, BRIEAFRN VI, E$i2858 Linear 26444, &EIGEH OV, 5K
H 10V, KM 1V, WATLITE Value list 512 H4 AT AL E(E 12 4 599 100
XL RIS T S B 0T, DD 0 R (R A 25 G 1 B U HES ]

& 3.2 iR B A O B X TEAE , X RYR VI S T
i, BIGEOV, ZRME 10V, LK1V,

Simulation Settings - DC Sweep @
| General | Analysis Configuration Files | Options | Data Collection | Probe Window|
Analysis type: Sweep variable
| DC Sweep v (® Voltage source Name: 1?1 |
B O Current source
,—.p,uons' O Global parameter i ‘
‘ Model t )
[[]Secondary Sweep O Model parameter .

[[]Monte Carlo/worst Case O Iemperatue [ ‘
|[J Parametiic Sweep

| Temperature (Sweep) | Sweep type : |
‘ O favce' g_las ;'o_mt! ® Linex Start value: : 0

FE]Load Bies Poln e End value: 10 |

O Logarithmic : !

Increment: ;1 J

O Value list |

E 0K i[ Cancel ][ Apply ][ Help ]

3.2 EAER T HUCE

=S¢

TR R AR 69 3] R atd BRBATZH L, A - ZHEEER
LR EFEA N, Blhe, BIER G LFRA Vsupply, A A LT kT At Al
A BATO 4, Bl dede i Bl [ % A RL, X fe 3t d 35347 5 A7 B E Ay 55 PR

3.2 Bk

PSpice AL SR ZFERER, W] LU S SR O HAEAT IR . 4R 5T LA
XY A R PR A B i O B R (L AT TR A A IC 5% . AT L8 %, mT LAAE
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Probe EJE B/ O X0 HE T IE o . il S8 PR BE T PSpice > Markers 7] DA%
INERER . Wl 3.3 Fros MREFRA ) R R R R EN . B ARET M 22 40 R4,
R PARE E BT A AC 8T, AR 4 Zf b T e am b

Accessories  Options  Window Help

= New Simulation Profile
Edit Simulation Profile
©@ Run
View Simulation Results
View Output File

F11
Fi2

vr_ﬁv
R

Create Netlist
View Netlist

Advanced Analysis »

| Markers

|48 Voltage Level

Bias Points

» 4 Voltage Differential

A4 Current Into Pin
44 Power Dissipation

Advanced »
Plot Window Templates...
Show All

Hide All

Delete All

List...

[¥]3.3 PSpice R4l

AN[F B PSpice WiAS, HiReEbn <A
A, B 3. 4a Fronh 16.2 MUAS B HR £ &
bR, [E3.4b K 16.3 RIARIRE EbR,

I AR BT O e 2 42 Bt Re ki &
AN RS, H2 A R A A A
TR b A BB R AR it i iZ T A 1 HL T
B, AR A AR A A T R
JETCPEG IR 2 BN & 3.5 s 4
15 B . 7€ PSpice B, Jolbn| S
SRR, T HAE 16. 3 AT IT

2|9 22|
LR AR A

3.4 PSpice A [RIRRAAHET F AR
a) 16.2 A b) 16.3 ik

TSI E b2 e L AR, HCE VIR I, — 2R AT B oo

{AS_J:‘ o]



®IE HEAMSH | 4

OrCAD Capture CIS

K35 EHER. MR AR EESL L

EE:
R HAT AZ G F A BIRAT, FMIRA R ER B, F AR AL
AERAE, RET ORI ARE, BREZRERAXHE,

K 3.6 Fron i HLBEFBL B R, 7R 5 in RIS A5 out ZRIE AT L FRARET LAIE %
H R, SO ESRE, 7ERIE Bon i AR 2 B3 B A in F9Y AL out #Y
HLUREIE .

in Al out
NV

10R

R2
10R

:

\ll
il

AW

0
Kl3.6 BRI R RE
M BisATHYEEE, Probe KR MR IF 23 AR 3, JF HXTIY &L in AT AR
out T s B HL IR PIE # AT Bon . x Sy H#BIE V (in), vy BIOATEER V
(out) . ANPE 3.6 R 3.7 s, S HHCEZAHE N, HEOP B0 -5 5HE
i —2
EE:
B — R BIRATRT, AT E R &, AT A5 MG, WA
R E¥2’k L, FH Probe PAMGME SRA R E—3, L Probe P MR
Xi&wmanr, REBLZRAGARER 2T AR E, BN EZIRE, WA AR
ek E, FRWEEBKFEH I FE Probe T,
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10V
5V-
oV . - : : : . : -
oV 1V 3V 4v 5V 6V 7V 8V 9V 10V
V(IN) * V(OUT) v V1

BI3.7 AL in A1 AT out AR HL R

15 16.3 WA, Probe EIJE 7R %1 H BN SO N R 6, 1P AT LIRS
BT BRI AT, AR . M PSpice T T H A~ % 4#% Tools > Op-
tions > Color Settings,,

TE 16.2 WA | i@ rmb > Properties 7] LIXHEIE B (G 36171600, WE 3.8
fios s M7E 16. 3 B F )5 3 rmb > Trace Property X Hi i (o #1734 &, Kl
3.9 n, BARARIMUAREER A [E, {HJ2 Trace Properties i JE J& 14 X 5 HE
e —3,

1K 3.9 7R 1) Trace Properties XIiEHEH, JIEEI(0 | KA 50T

W

N —

Pattern v

Width

Vi
Information Symbol - 3
Properties... [[J Show symbol

[ ok ] [cancel] [ Hep |

[€3.8 PSpicel6. 2 LAWY JE Pk E3.9  BUEIY S XTI HE

=
4o 3.10 Fras, M 16.3 AT 4E, B P T vAiB it A 4 3Tk T8 o9 48 5% o b
AT,
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. Add Trace
Add Plot
Add Y Axis

Log X
Log ¥

Zoom In
Zoom QOut
Zoom Area
Zoom Fit

Cursor On

Mark Data Point
Add Text Label
Trace Information
Trace Property
Copy to Clipboard
Hide Trace

Show All Traces
Hide All Traces

K310 PIB SR

M 16. 3 RASTF4G, BT LAXT Probe EIIE Wt 1 1 AR B . HIAS A T 5 20
Ot ek, E 3. 11 Fras, i T HA 3% #E Tools > Options > Color Settings
XA TR,

Probe Settings

| General | Large DataFile | Cursor Settings J Color Settings | Font Settings |

T 1% bectoons [~ | Foreoound

Trace Colors Ordering

Trace Colors Awvailable Colors

I OK ‘I’[ Ear;cel ][ He;el ]

3.11 HEX Probe KIIE B/RE H B4



44 | JEF OrCAD Capture il PSpice [#BEfBIHL B % il 45 1) 1T

3.3 AKEZ N
in W\r out
%31 . 10R
Gl 3. 12 B 0 L BELI 48 A L R S 1 ”
JE#%, Hihm R SmARRZ R i § 108
Vout _ Rl 2
V. TRI+R2 (- %
S o
_ R1 13,12 HLBH %
Vout - Vian +R2 (3 2)
it B (3.2) AL, i Place Net Alias @
H AR T A B R1 AT R2 TR E 28 | e ——
HUBEL R1 = R2 i, Hih S5 T | -
AHUER—¥
1. *ﬁ;ﬂﬁlg 3.12 é/i\ﬁ]:IJEEISEEE% Color ‘ Rotation
v ©r Owx Omr O
WP, AR 313 [
JNIESE Place > Net Alias X} 75 25 il 7 (detaul)

AT
2. 38 if ¥E$E 5K H PSpice >

3,13 JHCE MY A

New Simulation Profile £!] ## PSpice 1fj B SCH4, £ 1% & XFif HE b 08 £ 43 #r 28 Y
Analysis type 2 DC Sweep EL i f14#i 504, W& 3.14 iR, FA4i45 & Sweep
variable N HLER V1, 4720 linear 26t 7=, WILHE I OV, S5 {E N
10V, BKN 1V, KI5 HE OK A Bk BT

Simulation Settings - transient

| Genege” Analpsis | Configuration Files | Options | Data Collection | Probe Window|
Analysis lype: Sweep variable
[DC Sweep v (© Voltage source Name: |
i (O Cunent source
‘D.ptlum.— (O Global parameter
["]Secondary Sweep | © Model parameter
[ Monte Caflo/Worst Case | |~ & Tempetature
[[] Parametiic Sweep
il:' Temperatuie (Sweep) |~ Sweep lpe -
\[C]Save Bias Point Li Start value: |0
\ClLoad Bias Point ©Lrea Seprhd [
O Logarithmic 5 -
Increment: |
O Value list
ok [ concel | [ 4ppy ][ Heb

K314 BRI DT 5T IR
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3. W&l 3.15 Fros, TEMEET A in AT AL o

out A L FEARET N R o
4. Bl Ebr @ BT R 1R ¥
5. 1817 PSpice 1/i E., #£ Probe KIJE /R % 10\1_—_;_— TSR

CHEE Vo(in) AV (out) PISHIZE R 1
¥, MWE 3. 16 iTLLEH, HIEEE 5K 3.15 =,
IR B — B, AR R, Fa i
FL R A A A AL R A —2F

3015 fEY RIAR R B R PR

10V
5V
ov : ; : . . . ‘ . .
ov 1V 2V 3V 4v 5V Y 7v 8v oV 10V
V(IN) » V(OUT) Vv V1

K316 Xk HLBE L A IRV, PEAT BT R 0 B T R S A A o e PR

6. MERIEHAT S, RIS EHAT BT, KB BN 3. 17 Pros i
FAREXAEHE, LRI HA GRS IE R T i A

Orcad Capture

‘W arnings were reported, check Session Log
[[] Do nat show this dialog again

7. SRS B E R T 7, MR BRI TR
¥ Window > Session Log #1714 &, L5 EE BRI .

WARNING [NET0129 ] Your design does not contain a Ground
(0) net.

8. TELNIE 3. 17° Fis B 4515 A HEHE ih 2y OK #2241, 1547 PSpice 11,

O N335, MR, —FHE
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IR AE Won ¢, Wit * source RC SUEEP

bt e e A IN NOOSSS 10V
BEFESK . View > Output File g_R1 IN OUT 10R TC=0,0
P HEAT B, Sc e R_R2 NOOSSS OUT 10R TC=0.0

3.18 iR, {HREFIRER L, ==xxx RESUMING "DC Sweep.cir" wxxx
RIS TR SRR,
B4 AT 605 5550 %2 ERROR TT NOSS Nooses is floating
XTI OV A S 1 ERROR —— Node OUT i= floatingl
HEAT T VRAN B URAR , AR LR 2 318 iSRGV B AR
SRIETE HY, AR R B AT
PiEAHEE, OV W sl AT A 0 BT s ORI i B, B R RE A T

9. il iI3% . Place > Ground ol & PEEHE G HLF: OV 7%, FHEHEEIH
B

10. ML EEHMBREEH R2, SRJ5 X HL B s 70 B AT .

11. 1847 PSpice fiE, i th SCAF R BLAN R ERF B

ERROR - - Iess than 2 connections at node outl

12, F5R(F B R ITY AL out JCELUE FEATHLRH R2 V73l HLBSRBAZ AT PSpice
15 AT 53— SRR L B B BT s LR B R B R R
BT AT BT, AT LATE T s AT BB E R 100GQ B 1TQ S KFHAEHFE, LA
POt E R R B, TR BHBEAE AR K, X R TAE S A &= A5, [F]
FERY, AT LLE S BEAA S 1 B35 TN ) e B A58 B D fE

%32

FIH B o ot A R th R T s . IWWEHBIRIR Ve v EH
T &R EEE

1 il 3.19 P AL I SR R4S L [ bipolar JE, #NIAT 3. 20 FiR,
1E Place Part i & o2 bk £ Add Library 75 02 SCHFRIFR o 504 76 TH R
A iy Add Library XfofFPESEATES N, WUR BT HIERAOE SR, AT R
eval T HRE] Q2N3904, GIARERME R TEEENR, MR T LI bipolar [k H]

Wl 3. 21 JIR R PESCIFRI NG % 1, 76 SO 4% bipolar. olb 285 # i Open
FEA R S AT I I

2. XA RS bipolar [ E 475 %) Place Part i & o srp, WA
3.22 7N, $EGE bipolar B, SRS FETTIF 44 FRAZ i A Q2N3904 (A X 43 K/
5, JERGE Q2N3904 b A (o I il 30 [ 3 el 4 ) R e e

=
=

OrCAD 7% 7= R 49 7L B 7 L4 Q2N3904 dh 7R
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g .
RT v v,
Vce
"0

R2

MWN

100k Q2N3904

N 1
@\ 0Adc

R
0
K 3.19  Fh AR H

Libraries:

B 3.20  BA0PESCHE

Browse File

Look in: { = pspice v ] (€] 700 5 Ol PP 4
L;b = anlg_dev.olb =) dataconv.olb =
' =) apex.olb [®ldei_lin_rec.olb =
MyRecent |15 apex_pwm olb % dig_abm.olb =
3 LIBIPOLAR .OLB [®ldig_ecl.olb [z
(7  [®BREAKOUT.OLB [=ldig_gal.olb =
Desktop | BIbUT_brn.olb %) dig_misc.olb i
%) cd4000.0lb [®ldig_pal.olb =
N [®cel.olb [®ldig_prim.olb =
',) =) coileraft.olb = diode.olb =
My Documents || %] comlinr.olb [Flebipolar.olb =
= daringtn.olb [®ediode.olb =
) ?
My Computer ”
File name: |BIPOLAR.OLB v|  [geen ]
"-Q Files of type: { Capture Libray[*.olb) v } [ Cancel ]
My Network [T] Open as read-only

¥ 3.21 PSpice — Capture JE S
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Place Part

Part Q @

|q2n3904 }

Part List: Y
N

Q2N3866/27C/RAD
Q2N3877
Q2N38774
Q2N3300
(2N39004
Q2N3301 =
[@2N3303

[0213504 v

Libraries:

ANA_SWIT 242x493 ~ \
ANALOG — |
ANALOG

BIPOLAR —
BREAKOUT
| Design Cache

|
J

Packaging

a7 Parts per Pka: 1

Q2N3904 Type: Homogeneous

Lo

+) Normal

Search for Part

[#3.22  Q2N3904 fh A4S iy e

3. FEiRn AP BEECE K 3. 19t AT,

4. XTHLFEHEAT H I E W T, BRI Ve 8 EEHE, SN R O
EEETN

5. Wi VEPESE . PSpice > New Simulation Profile £/ 2 {5 B & SC1F, fEik
B UEHE S B 4 T 25 7 Analysis type & DC Sweep H it 145437, Primary
Sweep ZRIA & T H i, FAHE7E & Sweep variable b HLJE TR Vi, S H
Linear Zi1:7730, WIIR1EN OV, Z50(E N 12V, KN 0.1V (WA 3.23), &
Ja Huidy Apply N LN Bk B b T, HEAZER BT ERE

6. 1F Options £ 34 Secondary Sweep, Sweep variable §1 4725 & A Hi i
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Simulation Settings - dc sweep X
General | Analysis Configuration Files | Options | Data Collection | Probe Window
] I

Analysis type: Sweep vaiiable

v (® Volage source Name: Ve

o O Current source ;

.puons. O Global parameter &

Primary Sweep Madel name I:l
Secondary Sweep o :‘Dde[ By Setet o

[IMonte Carlo/worst Case O Temperature e Sl

(] Parametric Sweep

[ Temperature (Sweep) Sweep type : 7
[]Save Bias Point ®lires Start value: |0 ]
[]Load Bias Paint End vks: 12

O Logarithmic | Decade :|

Increment: [01 ]
O Value list j N 1

K 3.23 HEiREAREE

JH 11, Sweep type F14#i 2554 Linear £k 34, E 4G H 40pA, Z5HRME N
200pA, IR A0pA , BHORE I3 Secondary Sweep &2 HEHE, AR5 Hiid OK
FEA X FA S TN (UL 3. 24)

—
Simulation Settings - tran 4
General| Analysis | C ion Files | Options | Data Collection | Probe Window
Analysis type: Sweep variable
ﬁsweep v ) Voltage source Name: ﬁ1
o @ Current source ;
.omm‘ O Global parameter
Primary Sweep
F|Secondary Sweep Q Model parameter il —
[]Monte Carlo/worst Case O Temperatue i ;J
[]Parametric Sweep z
[ Temperature (Sweep) weep lype
[JSave Bias Point : Start value: 40u
Load Bias Point S Lhex [
Otoadsias Py Endvaue:  [200u |
oganthmic  Decade <
Increment: 140u
Ovaluelist | |
[ ok ][ cancet ][ spoy ][ Hep

K 3.24 HEHREHAMKE

7. TESRAE A SR B AR 5 | AL B R AR AT, SRJE X BB A T BT
8. MR RYERE £ A 3. 25 TR,
9. HEFSEH Plot > Axis Settings > YAxis Xf Y #1715 &, Data Range 1%
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40mA
20mA F
/ﬁ ______ f
0A
—-20mA
ov 2V 4v (2% 8V 10V 12v

o lc@Q1) V_VCE

13,25 G R S T A B A S A YRR £

£ User Defined, JE[FIM OmA % 40mA, SRJ5 Hiidi OK & F Bn KB A1,

10. YEHSEA Plot > Axis Settings > YGrid X Y #lith#& #4785 &, BOH
Automatic [ ZhEE, JEBEE EMMHEEIEE 10m, K5l OK %4l & & Bor FE
L

11. YEFESEE Plot > Axis Settings > XGrid X X GhtH& JEAT 8, FHH%
FEWE 43 E A None, SRS il OK #4H A& WoR KB AR,

12. VEHESEEA Plot > Axis Settings > YGrid X} Y GhiH& dEAT0E, FHH%
FEWHE 43 E o None, SRS i OK #4H & A WoR KB AR

13. BEFESEH Plot > Label > Text fif A CF, BEEFIREIC MREG, Ri5
S IN SR AR B, anfEl 3. 26 BT

40mA
200pA
30mA 160uA
120pA
20mA-
80pA
10mA 40uA
0A T T T T
ov AY 6V 8V 10V 12v
= 1C(Q1)

V_VCE

K13.26 SRR 1, ARV, MR 1, 220 B E SRR 2
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i

4
Gl i )

H 5 X B2 UL U AR BEA T

AR AL R N, A2 U AT 4 53 B
JERNE SN, B S ] L A 1Y
XTAE L PR AT S5 5, SRETE
— 5 YU F ALK H, % ) AR e 7 i
PR X B AT SS A A 2
IS X HHE 4T B T AR sS4 AT,
SR I5 R H T A5 B0 78 B A A
RRFIT XS H B R AT Lt AL b B, —
FEROEE, WA IR R
M) 1 45 PR 2 04 S o], o 2R 0
FLHEFT I, W] Lhis A7 B A B
I3

HEAT AC U 4 AT IE, ST A
JER Vie BCHR IR I (WK
4.1a) Y% H source JLHE, H
J&, AETEA ST AC &R Al ST
H 35 X5 AT A Sy H B A A, T

AT RIS LSBT M, AR L 4

V1 12
1Vac 1Aac
ovde OAdc
a)
A
SCHEMATIC1:PAGE1;
SEMAS G '
Color Defaut
DC o QVde
b)
Bl 4.1 BRSLIR Vo

a) TTIFSNE  b) v, Jatk

DU T 223, an 4. 1b s s TR Vo 0O J8 P 2 B8 2 0PI AE , n] LU i

P HE XS H s PE AT

BEOLT, JSL AR IRV BOREE N 1V T R % BEA T A3 3 00 L T 53 1
A EORAF RS A IE 45 (IR ARSI, DO R BRI 2508 V,, 5 VL 1Y
PO, HEIARIE V, BOE N 1V I, RERROIE ARt S TR R V,,, .
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4.1 PirsHER

ARG B Beas R B, RIS AR L B (R0 WAL, o 90 D 0 e FH S
— AN B AR BEA T R, AN S U UOR AR AR I AR
PEATEBR, BT 4.2 i 7s D H RTE BT 8 I 5 D8 0 4% i B, LB RT3 20
Baw /()

1
= 4.1
Jo=3mre (4.1
R1 R2
A AAN—
VA 27k 27k
1Vac /4 = C1 = c2
OVdc @ 110n | 110n
" 4__out
R3 R4
27k 27k
0 cs c4
L] & L]
110n 110n

4.2 BT JE R U8 I 2% L 1%

WL 4. 3 JT7 Sk 6 105 0 e 48 1) s A e o7 fhh 2, DAL P i A o R TR A %
53Hz I}, ZEI 60dB,

-0
N -
2 7
¥ o
[
-40
-60
1.0Hz 10Hz 100Hz 1.0kHz 10kHz 100kHz
s DB(U(OUTY))

Kl 4.3 FE g de ik th 2k

18 13 32 FLE £ PSpice > New Simulation Profile €1 & 52 i 707 B B SC1F
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il 4.4 Fr7s, Analysis type 537255 AC Sweep/Noise 32 Uit §1 3/ B 75 70 HT
BR R RSO, M 1Hz HH E 100kHz, 380 A WA R A, &
PERE R B, PO LLAr o 10 sl 8 MR a i =L, Hifl
WER —E R, REHZL M, Total Points 51374 &S5 40 %15 [l
PRI S8 A 2REE T 10 £ 03X 20494, Total Points & 474 1500 10 545
FENSELIOE SET T e

Simulation Settings - AC Sweep @

General | Analysis Configuration Files | Options | Data Collection Probe Window

Analysis type: AL Sweep Type

ptcile _— —_ | 1
| AC Sweep/MNoise > O Linear Start Frequency: |1 |
Options: (® Logarithmic End Frequency: [100x

[M|General Settings
[[JMonte Cailo/worst Case
[[]Parametiic Sweep

[ Temperature (Sweep) Chl i,
[JSave Bias Point [JEnabled
[JLoad Bias Point

fDecade v 1 Points/Decade: [-1 00 1

Noise Analysis

Output File Dptions

[[] Include detailed bias point infarmation for nonlinear
controlled sources and semiconductors [.0P)

[ 0K H Cancel H Bpply H Help

Kl4.4 Sl 5o Hrisce

TR

1 BX B oA e &tk atb oy B 42k SR AT H A e 10 29 (K8 45
M) AR EFRE, wREEANAMERZRERA NG LM EHA 10, ARSI
KK ZETERT, BEALMNE L RE, RFEHGARST X KHENR
Fard, B—Aw e 4E R K megahertz, PP MHz (& Hz) B4 mHz (£
Hz), PSpice R X 4 K5, 44 MHz i£iA A mHz (£ Hz), 2% megahertz
(& Hz) B M megHz 2 MEGHz # 10E6Hz, #ir N\ B 4% Hz ERZEN SR
100meg Hz *T ¥A 5 5% 100meg,,

4.2 Wik

Kl 4.5 JIT 78 A PSpice 417 FL A o 5230 48 41 19 B £ 07 B, T G B SR B
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Accessories  Options  Window  Help

= New Simulation Profile V@
Edit Simulation Profile : S—
© Run Fi1 | _ ' B R K
View Simulation Results ~ F12 | = -
View Output File i il
Create Netlist
View Netlist
Advanced Analysis »
[ Markers A3 Voltage Level
Bias Points ¥ A Voltage Differential

| M Current Into Pin
#8 Power Dissipation

[ dB Magnitude of Voltage | Advanced
dB Magnitude of Current Plot Window Ternplates...
T Phase of Yoltage Show Al
Phase of Current |j" de Al
Group Delay of Voltage E-)elete Al
Group Delay of Current List. ‘

Real Part of Voltage
Real Part of Current
Imaginary Part of Voltage
Imaginary Part of Current

Kl 4.5 ZZHBERS

PSpice > Markers > Advanced %I HiF 7B HUGCE , FFH 3 S8 4845 AT DL 7R
My o DUBRRE | ARG | FEAEIR K He AT AL ) SE R AR &R . o1t ) T e
FHAEIALG, AT AL R B A s 2 ke th 42

4.3 g2

%31

WK 4. 6 Fras HICIERT JEBGHER &S . Wi RS T S2 A f o0 b, 2l
WA R 2

1 22l 4.6 Fr7s 5 B I 08 D s i i . ST LRI Vo 28 A source JT
FIE,

2. W 4.7 Fow, G5 PSpice f LR E SO WA 0T, XTEEAH T
X, FAMPRI 1Hz = 100kHz, % 10 555314 55800 100,

3. Vs BUERENRRAE B 3T R A 3 DU, Qs 4.8 s, A e
S PSpice > Markers > Advanced > dB Magnitude of Voltage Jill & 43 Dl H &
e,

M
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R1 R2
M M
27k 27k
1V Y! c1 c2
ac/ & - -
Wdc@ 110n 110n
" out
R3 R4
27k 27k
—_— Cc3 C4
0
1L Il
1T g ]
110n 110n

Kl 4.6 XTI

Simulation Settings - AC Sweep

Genelal] Analysis | Configuration Files | Options | Data Collection | Probe Window |

Analysis type:

AC Sweep Type

AC Sweep/Noise Sl O Linear Start Frequency: 1
Options: (® Logarithmic End Frequency. | 100k
General Settings Lli)ecade v Points/Decade: -
[IMonte Carloworst Case o

[[]Parametic Sweep Noiss Analeie

[[] Temperature (Sweep)

[)5ave Bias Point CJEnabled

[]Load Bias Paint

el
—
L |

Output File Options

[[]Include detailed bias point information for nonlinear
controlled sources and semiconductors [.OP)

[ ok ][ cancel J[ aeey ][ Hep

K47 ZZHAM B e

4. HHIBITHREROTE, B EDE BRSO 2 W 4.9 R i B D R
BRSO RATRR R MR LSR5 )22 42 R I D 2 o I s AR AT A

5. PP Trace > Cursor > Display 80# Eltnk . BTG, R
PR E T REE MR, o T8O sy, v LUE 525 View > Zoom
> Area i F KPR Q& & X ik gkf1ck, M HISEH Trace > Cursor > Min
S b s PR 4R B 5 /ME . X B I it SR S/ MBI, FRET EHRAE HofE i
IRFBEIARRN 53. 703 Hz, WA —59. 348dB, WK 4. 10 Fizs, 534N BoR s
b Sl FH AR A A K, 7R 16,2 Fil 16,3 BIANERPERUAS T, EREHCHRHE AT L
i TE B AT AT X 5K,
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Accessories  Options  Window  Help

| New Simulation Profile
Edit Simulation Profile

—

© Run Fi1 % % E
View Simulation Results F12 ~ -
View Qutput File b8 eacer
1
Create Netlist
View Netlist
Advanced Analysis 13
[ Markers A Voltage Level
Bias Points » | A Voltage Differential
A3 Current Into Pin
#B Power Dissipation
< [ dB Magnitude of Voltage [ Advanced
¢ dB Magnitude of Current Plot Window Templates...
Phase of Voltage
— Phase of Current ﬁ;&ﬁ“
11 Group Delay of Voltage Delete All
Group Delay of Current List -
Real Part of Voltage
Real Part of Current
Imaginary Part of Voltage
Imaginary Part of Current
4.8 RN dB 43D M IR ET
-0
|
—40
—60
1.0Hz 10Hz 100Hz 1.0kHz 10kHz 100kHz
o DB(U(OUT)) W=

4.9 BEIE AR WEAURS A th £

6. EFEZIA View > Zoom > Fit
B EIbR &% B EDE WoR 4TI I
TE B JBS BB 3L A2 h £k 44 B, SR 5 il i
e BA Trace > Delete all Traces B
F R FAY delete M BT I 28 F
TrER. BAE, AT shus i i
HV (out) HIPIEHRLZE,

7. P Trace > Add Trace
A Rl R e s BN A 4. 11 By
7N Add Traces 751 i 26 6 HEHE

Probe LCursor

Al = 53.703, -59.348
A2 = 1.0080, -24.147m
dif= 52.783, -59.324

a)

Trace Color Trace Hame F |
| X Values 53.7@3 |1.0000

CURSOR 1,2 |DB(V(OUT)) |-59.348 |-24.147m|
b)
K410 Sehrfid
a) 16.2 LA b) 16.3 A




Add Traces

Siudation Omgu! Vaiiables

VIN19773)

VIR1:1)
VIR1:2)
VIR21)
VIR22)
VIR31)
VIR32)
VIR4:1)
ViR4:2)
VIV1:4)
VIV1:)
Fudll List

Trace Expression _V(ou]

V(N13793 S

A [“)anslog
[¥] Yohages
[ Cugrerts
] Bower

[¥] Akas Names

42 vaniables listed

a4 b | 57

EW s of Macos i A
Analog Opetuovs and Functions W

MAX() ¥

LK J (Concel] [ tioe ]

Bl 4. 11 BINIZXTIEHE, R R A IR | BRI Pl R AL

8. 7E Add Traces PRI L& H b, WoR 1 HUEK BT A1 S AT B B

7£ Simulation Output Variables {jj 5.4 28 5 51 3 U Currents H i F1 Power
WA HAE , S N h A AR B R MRS, EEEV (out), AR

OK ¥ HIATHE .

9. V (out) MK MAESEw W NG N, (B2, FRATFE ML HE
R R, BEEEMELAFRV (out) SRJGHE delete MHIBREHE X2 i 26 217 B

10. PEHESE A Trace > Add Trace ¥:2: ¥ Add Traces 73 il 28 XSG HE
TEXTUEHE A 47l ) Analog Operators and Functions 2 H3%#% DB (), H0HT £
YE—F£, 7£ Simulation Output Variables {/j E.4ij i A @ A2 HEEEE V (out) , R
FEB 45 R iR B ISR RAHE 4 2 2 DB (V(out) ), DB BRECK: F 2h
¥V (out) HHATHIIE, WA 4. 12 Finw,

iy OK # 4, ¥ 215 5 an &

4. 13 PR BIE e,

Trace Expression:| DB[V(out])

1. EE LS, SR A i

JrDUE,
BT FBEBIR K2R

K 4.12 V(out) ¥4kk dB /3N

Ul 4. 14 Fros R G g B An i, BREIURE R AT (4.1) #EATHR

1
Jo “2@RC
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-0 - ]
N\
—20 \‘ {/
1/

—-40
—60

1.0Hz 10Hz 100Hz 1.0kHz 10kHz 100kHz

= DB(U(out)) s

K413 B agdl o poma R th 2k

R R
424% AN
Vin - 2C
1 out
-0
VOUt
¢ RR ¢
it —{— 1

Bl 4. 14 XU T FEREIEIE B 45 e %

SRR 4. 14 HRTA FBHAE — 20, A B ASE 2, oA r H g an
K 4. 15 iR,

out

Vout
c R R ¢
] il
ELE

1
r

0

Pl 4. 15 A [ L BELAEC AR ] R 25 (R RS RO T 2 I3 T8 2 e L B

PP AEN  Cp =C+C=2C
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PIHLBLAO P B Ry =1 = &

FRiELE R 5K 4. 14 FRH S —5
K 4. 6 Fros GBI IE D AR LS, HFH R =27kQ, 2 C=110n, FIHA
X (4.1) REGPECRIE .
1
Jo=51Re

fo

1

= =53.6H
27 x27 x 103 x 110 x 10 ~° z




£5F
SR

SR TR AE HL B P I — S U A 20 T B A X i B A T 4P
Bro SEET Mol UGS 70 M S0 0 A FECR 4130 0 A R i as A7, U
BRI, R 2RSECEE ERSEE A TS, SRR R
i3 Special JLAFIZE A PARAM JLPFREATI0E, 4 /mZ ULt ] Lol o ¥k
RIS ECE A SIS, X PARAM JCPF R Mg g dE A7 08, 7l

DL I 15 4 J= 28 k9 4 [ . 1 -
FIF 7% £ i BEL PR o, 0 PR B RO 11 g
FHAESE 2l | rvariable |, [E)REHL AJ R
DU Bk T a1, Y = T
PSpice P KIS || X4 .
SHERBITE X =
PARAM TG i 11 19 %% #% 24 PA-
RAMETERS: £ & & X7 & 4 FR M E 5. 1 &REESHEYX

HEBGNES £, FEXFER T,
RH AT SEAR T, RL BYBIAE N 10kQ,

5.1 JEPEZaiES

W EPrA, 78 PARAM JCOFEPEgnia s, 38 B a1 x4 Jm) S 480028
AT A FR A ERIME R B, PARAM JC/FJE T special IR, AT LAJBCE 7 R 2]
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[ NewRow... | [ Apply | [Display..] [Delete Property | Fiter by: | < Current propeities » v
A
E SCHEMATIC1 : PAGE1
Color “pefaut
Designator
Graphic PARAM Normal
D
I'mpl'eﬁiel-itatioli
Implementation Path _|
Implememallon Type PSpice Model
Location X-Coordinate 350
Location Y-Coordinate 470
Hame INS1866
Part Reference 2
PCB Footprint
Power Pins Visible [

Primitive DEFAULT
PSpiceOnly TRUE
‘Reference | 2

Source Library CAORCAD\ORCAD_16.__ |
Source Package PARAM
Source Part PARAM.Normal
~ Value PARAM

«]»]\Parts { Schematic Nets £ Flat Nets {Pins £ Title Blocks | ¢
Kls.2 JEMEgmiE s

e @ M TN, Ba0 PARAM Jof, XS InE R e X mA s, UMAT
SRR T

M UGR B R M R AR O T TR, AT E B A R B, AT
s (W S5.3a) @A (WIS 3b),

WK 'S, 3a s, M@t BoR i, B 5 H T4 & N & it
T8, WREMEGES R (WIS, 3b), DAZ0E o Ja M g i 25 IS 09 7R
SIFX A BT AR, S Ah, AL E @ﬁiﬂ%‘%ﬂtﬁﬁ G| R LA Y]
e, Ban, MFVERUIERBTTRIRES, 7E Color JE&MA MM 2 (AL (WLIE5. 3b)
WL rmb > Pivot X J& 4 A5 3178 BT HY Wos D4k

MAT BR VI 205 B s, 7E Color J@ MM A28 (AL (W 5. 3b),
rmb > Pivot X J& M ga i 2531 747 2190 09 WoR U4,

T RSN /S, UHTSHAM. §eEmEs. 3a
JITF 75 V4 T P e 2 KT HE PP 5 % New Row, 523 IRANIE] 5. 4 TR Add New
Row X iGAHE, SR 5 176X G AE o 4 A ZE 12 44 B Name FIERIA{E Value, 7E/] 5.4
i, BB PN rvariable, BRIAECN 10kQ, G0 5.5 B M S 50525
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MNew Row... | Apply | Display...l Delete Property |
Filters ’ EE\,*']_(H u'PAG:1 H| |
Sort Ascending gam b :
5 Color Default
Sort Descending T
Pivot GtaIDEhil.‘ PARAM Normal
Edit... Implementation | B
Delete Property Implementation Path g ‘
; Implementation Type PSpice Model
Display... Location X-Coordinate| 350
Location Y-Coordinate 130
Hame INS1965
Part Reference 1
PCB Footprint
Power Pins Visible
Primitive DEFAULT
PSpiceOnly R
Reference ) 1
Source Library | CACADENCASPE 155 __|
Source Package PARAM
Source Part PARAM Normal
Value PARAM

a)

[New Eelumn‘..] [ Apply ] [Disph}l‘..] [Delete F'roperty] Filter by: ‘< Current properties >

Color l Designator Graphic
Defaultt PARAM Normal

Filters b
Sort Ascending

Sort Descending
Rirth Pivot
Delete Property
b) Display. ..

Kl5.3 PARAM JLiFryJEME B
a) TR b) FlER

FONbRAE TOS Y, Hrh LN B AR, TOS HSBUH, MHEHMNE 2N 1%
By, BRENBEAFR, 1% HSEHE, £5.1 500 T HRETHWEES LES
ﬁﬁo

BOIME T, FraEten M SEE I R eI E B LS AGE o
S BN, FEJR AR AR A T TR R R, SRS B Dis-
play ({ rmb > Display) #]JF Display Properties W /~EVEXHEHE, MK 5.6 iR,
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Add New Row @

Name:

rvariable |

Value:
| 10k |

Enter a name and click Apply or OK to add a column/row to the
property editor and optionally the current filter [but not the <Current
properties> filter).

No properties will be added to selected objects until you enter a value
here or in the newly created cells in the property editor spreadsheet.

ps show this columndrow in this filter

] L Cancel J [ Help J

{_aoob ] [ oK

E5.4 PARAM JofFHHashigr g

[ New Row... ] [ Apply ] [Display_,,] [De[ete Property]

10k
A |
SCHEMATIC1 : PAGET
Color Default
Designator
Graphic PARAM Normal
2 S e
Implementation
Implementation Path o
Implementation Type PSpice Model
Location X-Coordinate 360 e
Location Y-Coordinate 370
Hame INS1858
Part Reference 1
PCB Footprint '
Power Pins Visible | ]

Primitive DEFAULT
PSpiceOnly TRUE
Reference e

rvariable 10k

Source Library | CAORCALNORCAD. 16, .
Source Package PARAM
Source Part PARAM.Normal
Value PARAM

5.5 PARAM JCH:H IR InEr 280748 i rvariable K HERIAAE 10k
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£5.1 BHELM

PIRD S E JLiSHUE
EoEd TOS
% 1%

PIREE i Rl

Display Properties @

. Font
Name: rvariable Adial 7
fuslue; [10k Use Default
Display Format
5 Color
O Do Mot Display 3
O Value Only b
() Name and Value Rotation
() Name Only @r O180
O Both if Value Exists [e)3 O 2100
[ 0K ] I Cancel ] [ Help ]

K56 JEPEAFRAEHSEE SR E

WK 5. 1 FiRr BB RS, 244 PARAM JoiE R4 RS50t, 77
s, ARG HARMSEUEIT R,

=

WL FREBERT AT AN+ TGS TAXHA NE=ES
BRBHE, MITREAE LB WA T TRUFS, Xy Ladence - ox
% M Capture 3R 4F

5.2 AKwgk2

%31

AL P A U R A S A ORI, T 2L s i BT S
TR At B A BHPTPC RS . X FHUBANS I (RF) e R Rt me 2t A7 BH AT VE e,
F RGN B Ay, A5 PR A0 i BT S A i A BT
M IR R, Fe KA S A (55 U 1 D/ 50%

AN 5.7 JIr7s g B4 FL BEL DG TG R B, 22 o] £ 40 P BEL D) B HG REL (2 f 1)
ik,

1. B — Y PSpice 07 FLI0 H 8 (il 125 1 A s BHAL B L0 H
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2. M source TLIFFEIERE V) ELI RS | PARAMETERS:
R, R BRI 10V, M l pii ratiable = 10K
analog JCPFEEFEBL R, Far sl o] Vi {Fi\';ariable}
RS, BHAE & &N 47k; #EHEHMH R, T

HAr 4 4 RL, BHME & &N | rvari- 1T
able} , M capsym JUfFFEIER: OV $2H o
5% (Place > Ground) ., FEHIFH RS
5 RL (RS S A4 0 VL (Place Net > Alias) (LK 5.7),

3. M special JCHE FEFE PARAM Jo i 2 R #E E

4. B PARAM T @ M dniR 45

5. MR E g A BRI (TE8) BEEEHLT New Row 3% New
Column, VIS4, WK 5.8 i, GlE— "S5, #F°N rvariable,
SHUEN 10k, ZHBERE T —M2RSE, £4FHK rvariable, BRIAMEH 10kQ,
TR AR T 2B o, ZERIE BRIy B AR, SRy OK e X 15
PR, YO ZLE 18 Mg

Add New Row @

Name:

P57 BHBTVCPCHL B R 45

rvariable

Walue:
10k

Enter a name and click Apply or OK to add a column/row to the
propeity editor and optionally the current filter [but not the <Current
properties> filter).

No properties will be added to selected objects until you enter a value
here or in the newly created cells in the property editor spreadsheet.

E Apply Jl 0K 1[ Cancel ][ Help ]

K58 RIEERESH

6. WEEHZS R rvariable, SRJ5X AT Bonm I E, 181 5.9 Fizs ol Dis-
play Properties /R JE R H, 75 sA% X HEHE T %£$: Name and Value, AJ5
KA B R A%

7. X4 RS rvariable YT BRI 0T, R ERA#IA, BBEN
5000, ZEHMH M 100kQ, KK 5000, A LIS 4 PSpice > New Simulation
Profile G305 EL U4, fiv44 M global sweep i & HoAh, {f EL/r M2 A & DC
Sweep ELFLII A HT, FHA8 S % £ Global parameter 5 S 5L &, AFEH
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Display Properties @

! . Font
Name: rvariable Apal'7
Value: [10k | Use Defaul
Display Format
Color
(O Do Not Display 1
S vl
(5 Name and Value Rotation
(O Name Only ®0 QO 180*
O Both if Value Exists O O
[ oK ] [ Cancel ] [ Help ]

K59 ExRSEUEME

rvariable, 132570k linear £ PE 4, R IR 500Q, 45K {E N 100kQ,
KR 5000 (WK 5.10),

Simulation Settings - global sweep @

General | Analysis | Configuration Fies | Options | Data Collection | Probe Window |

Analysis type: Sweep variable

DcC gueepivi (© Voltage source Name l:l
O Cunent source :
(® Global parameter

O Model parameter "0 NaME |:|

Options:

Primary Sweep

Secondary Swee, =
%M i Eaﬁn Mmtl e O Temperature Parameter name: | rvariable I
[C]Parametiic Sweep
[]Temperature (Sweep) Sweep type =
Dﬁav: BB_las Eo_m: @ Linear Stait value: @]D l
[FLod Biss Foi o Endvalue:  |100k

O Logarithmic Do

Increment: 500

OValuelit | ]

E OK i[ Cancel ][ Apply ][ Help ]

K510 2RZEEMREE

8. i i kP& 3Z B PSpice > Markers > Power Dissipation 5 [ 45 2 &f
A RL _FHCEIREEE, WA 5.7 Pis,

9. JELTIEFESEH PSpice > Run 50 bR @iz 17 HL I K5, ThEh L an &l
5.11 iR,

10. WP s 11 Fros gy gerh, ] RUGE ST 6k 2 6 28 0 B A B R IR
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600pW
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W(RL)

Bl 511tz ke £k

L PESE L Trace > Cursor > Display of % oy ]
Kltr e SRR OGhR . FERR A o H B 8 16K
T 2 BRI A B 3 0 8 o — S DA, 458 — Kk ‘o ! W(RL)
# Cursor > Display F, Jridk x ih £k 25 Fr J5 _
P EEL TR, WA S 12 Bk, H5.12 W& W (RL) ek
M AR ZE BT, AR IRREE BAn A A8 5, [MIBDGREdR R, JF
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FRZEFEICHR AT R B AR AR A, 55 —1H R x AebR, 20 (H M v AB45R; A2 M5 6k
R BB AT AR A AR BRAE, SR —ME R x AabR, 55 (H N y AabR. M 16.3 f
AFFhG, SEPRARARMEINE 5. 13b iR, 388206 TEHE v] LA IS 5] #h 28 AN D 9
AR AR BRE, DAMESEA TN,

.M .- ..j ' éagx 5.31 92 Trace Color Trace lame /'

A2 = 500.000, 221.607n X Values 47.000K |500.000
dif- 46.500K, 5.0975u |EIEEEEE v (RL) 531.915u |43.403u
a) b)

B5.13  SGbrms A brE
a) 16.2 A b) 16.3 A

11, Behn & Tl i KA, K5I A8 A LA

[FlRE, W 5. 14 i, PSpice FAF iR RZFOLARTIRE, FIH X LI HE
AT AR IR LA e, W RAE S fe/IME, B % B 3E 5 Trace > Cur-
sor B # AL THHR T ELA 1 EARSTH AR T RESEA TR HR

PR RS sh BB D REEAR L, X ERR DR I T s, DA IR T
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@ & gl b ] (&) ()

K514 SEARIA T IIRE & bR

IERf S,
12. M4 Cursor Max JUFRiR KAEEIbR, K2 B6hr# sh 21 ih £ i) e K
Abo WES. 15 Fios, SCHREEE RS 7R it £ U d K B 67 48 F BELGE Oy 47K
LARGENE L2 IS SN
| Trace Color Trace Hame

| X Values  47.000K 500.000
|CURSOR 1,2 WI(RL) 531.915u |43.403u

B 5.15 Jebrfck(E

13. OUARE T LR R (EAL, PEFFSCH Plot > Label > Mark sl fiif 4]

PR E e, WES. 16 FiR, ZAATRE (47K, 531.915pW) ORE Rk,
600UW

e
(47.000k,531.9150)

400UW
200UW

ow T T T T T T T T T

0 10k 20k 30k 40k 50k 60k 70k 80k 90k 100k
W(RL) B
5. 16 gk A BHAR fb ish HL T e Bl il 2%

R,

@itk Plot > Label 7 DAZS MRS INFE 78 57 Sk FSCFIERE

tHXIBit

k5. 17 Froaap L BH S, BRTE AR

Vs
" Rs +RL (5.1)

O AERE (47k, 531.915uW), BN (47k, 531.915W), HBUAHR, —FHE
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T B I FETH R A

Rs
P, =PRL  (5.2) :>’ ANN—
i (5.1) M=k (5.2) %
LV +
B Vs 2 Vs ———— §RL
PL_(RS+RL)IH;(5.3) ==
2
PL=xa 2§ﬁH‘]ﬂPRL t
ST+ S +
(5.4) :0
o4y B[R BB DL RL, %%
Ui B 517 REHMZ
V2
PL:];{SZ—S (5.5)
ﬁ+2RS+RL

W (5.5) ATRIGH, Rk N (i B R ok, B L w5 X 700
PEAT B B AT SR A DR i KA, X0 RE 45

dpPy Rs?
dRT: _ﬁ-'-l (56)
TED AL
aPy
dRL ~
i LA
2
0= -1
RL (5_7)
Rs = RL

WM R (5.6) ATLAAR R, FEP A (5.5) By BEEE /N, B
Rs = RL I 57 28 L BHLERAS S5 RT3

%32

BE TR IR B

5. 18 SHAAE 4 Fubi i B g I A riL 8%, 6F W B EAT 2SIl o i, HRBE
HIXENRRSHAE R, A SEEHEAT R P, LS L B 0% e
WK 5. 18 s, WAHBEE M RS | Rvalue} U8, Z8EHH PARAM JT
PEHATE SC, QSR B AR AT S A o, HBAE N 27k,

1. M special FEHEESE PARAM JUCE T3 & H, SR 3 PARAM %3N
AR RSEE R, ZFRN Rvalue, BRIMESH 27k, ZFAMSEUEI BoR, BEK
BRI 1 PR,
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R1

R2
AN WA= PARAMETERS:
" {Rvalue} {Rvalue} | ryariable = 10k
1Vac - €C1 == cC2
DVdc@ 110n 110n
L oow
R3 Ré ;WE
{Rvalug} <~ {Rvalue}
= G fek
0 1 I
11 1]
110n 110n

K518 Badlukdids. REERE NSRS, BIMER 27kQ

2. QUSSR AT O BLCHF, i E S YR 1 B TC IR D bt — 2K
XPEAA T, RIS 10Hz, Z50OA N 10kHz, & 10 f5 554 i s 80k

100 (WA 5.19), oty Apply AT Ei% B AT AN, JHI8 P Bk s
%,

Simulation Settings - AC Sweep

| General | Analysis | Configuration Files | Options | Data Collection | Probe Window |

Analysis lype: AC Sweep Type

AC Sweep/Noise v | O Linesr Start Frequency: [10 |
Options: ® Logatithmic End Frequency: {ﬁk_—|
_ _____ ] ibe&:a@ 7\'1 Poirnts/Decade: }1700 I
[[JMonte Carlo/worst Case |
[¥] Parametiic Sweep ‘ Noise Analysis
[] Temperature (Sweep) e
[[]Save Bias Point ‘ [JEnabled

["]Load Bias Point

Output File Options

[] Include detailed bias point information for nonlinear
contiolled sources and semiconductors (.OP)

0K ][ Cancel ] Apply

[ ==

K519 SCutdm o prise

3. Wl 5.20 fif7R, 7€ Options $ET0 A% H1 % £ Parametric Sweep 50471,

SRJG T Global 4 )Ry 548 Rvalue 47 linear £61E 7y 24, #AHE J 24kQ
{8 30kQ, iR 1kQ,

X H BT E

ot

s “H

— I EHAAT 7T WA T, R Bl OK 24
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Simulation Settings - AC Sweep

| Eenera['r Analysis | Configuration Files | Options | Data Collection | Probe Window |

Analysis type: Sweep variable

AC Sweep/Noise v | O Vohage source Nar [ 7
. ) Current source

Options: Model type

(®) Global parameter
) Model parameter Mace na [7|

() Temperature Parameter name: :LF!vaIue

[] General Settings \
[]Monte Caro/worst Case |
Parametric Sweep
[ Temperature (Sweep) |

[[]Save Bias Point Sweep lype : |
[[]Load Bias Point 4 Statt value: 1L24k
@ Lineat el |
O Logaithmic Erd vaue: (3% J
- Increment: 11k
O Value ligt |

LK 5[ Cancel H Apply ][ Help ]

Kl 5.20 SRSEAERE

4. i@t e H PSpice > Markers > Advanced > dB Magnitude of Voltage 7t
T A out _FCE Vab L 43 D 3%!_\{%1‘0

5. i Ebr @iatTHL T L

5. 21 Jros R B ke i i IR AR RR P h 22 . AAIET 5. 21 T LI, Y HE
{H Rvalue 22U BB 2 e A= A8 Ak, TR, B D A %) S Vs (L B i D 2 1) Q
bl & AR,

%33

BIEMER RN

&1 5. 22 [ R AT TR G I DRI A L B, 3% P B DA I T 35T WL T TR B A N
FERNHEA T R TCUR IR I 28— 2, FA 358 o i B AT AR HE T iRE , Q
fH (BAUEAREIE) A RS WE, IxESWHRTLTK,

HLfi % RS A SET WS4k, FIHIZSET DA R85 1 A 2 I A RE
5 AR BEAE R e, Bildn, Qs e plis & ok 0.4, 1 BRT 2 B 2 18] 4 BEAE Ry
0.4 x 100k =40k, 2 JF13 Iz I ABHAE A (1 -0.4) x 100k =60k, LA SET
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—-80

10Hz 30Hz 100Hz 300Hz 1.0kHz 3.0kHz 10kHz
- DB(U(OUT))
e

5. 21 JCURREA I8 AR A MRARURF 1 Hh 26

0
L 9
110n | 110n ua vee L
. 2 R5
| ] * > 100k
ouT

| SET = {ratio}
Vi 2
1Vag R3 2 R by
ovde 27k S27k AD8484‘1
c3 |

— C4 —

0 0

1L | —
= 1= vss PARAMETERS:
110n 110n ratio = 0.5

K 5.22  HIFRMERIERR

SHAE O ~ 1 AR, Y o5 A rRLBELE T DAAE 2 BHAE VS A2 Ak

Tl SET ZHREHEAE O ~ 1 H 4, MRS 8L i ratio, BONME R
0.5, HPHLfgsmhE{E (50kQ)

A IR FA T IR 25  H AD648 A JZ B AR o ATA0[ Y5 1 S R AR 4K AT LA
A, AT SEEIRT R TT A A A AT TR A R

R
Jm R Z AR FA OrCAD 7% TR X%, & ¥ 4F PSpice 2 AF, T VAM eval
BB IR uATH BHAKE,

1. 1K 5.23 fiizn, Place Part Jit & CF 32 89 405 Search for Part JCES 1
HRIIEE, FIHZIIEE T LAXHE B AR oo R R T i)
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Q Search for Part

Search For | v } ﬁ
Path |C:ACADENCE\SPB_16.3\T00LS\C |
Libraries

Kl5.23 JoEsfAif

TR

FKINF LT, 4B 5.23 FF 7 6934 & %4245 % Capture. olb 7T E 4 F i R A
PSpice. lib L84 B, B Htis A K BHATH AHERAAEMENER, ¥
AR BMEABMHHEIREAENBE,

PHATIF WA 5. 24 FroR B SCAFR Y% B, JfF H 7R [install path] > capture >
librayr SCPFIRBEAR , Bt MISCHEIE, S0P MTT e 9 0k 2 TR T AE
ZEMITELRGH

Browse File @

Folders: 0

o ]
c:h...\captureMlibrary -

R— S e = — . Cancel
Amplifier.olb ~ (== CAPTURE -~ \
Avithmetic.olb = = [ibran Er
ATOD.OLB E - '””

BusDriverTransceiver. fpaa

capsym.olb Ciec =

CAPSYM.OLBIck £ ieee ‘

Connector.olb ieeelibs 2 ||
| Counter.olb b Ga ‘

List files of type: Drives:

:Eaplure Libraries(".olb) vl {TIBM_PHELUA_D_V} Network...

Kl 5.24 WY Tos A AR

e 5. 25 Fros, 16 BRSSO S 3, il XGE 2 £F PSpice SUIK
TERTEHEZEA AT LA 2 7] FI Y PSpice {7 ELITaR R . fRJm Bl OK F 10 e 4%
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Browse File

o\ Mibranspspice

21X
Folder§: ‘

e —e — ey _ Cancel
[_shot.ob A  TOoLS Al
7400.0lb == (= CAPTURE - |
74ac.olb B livay ‘
74act.olb = :
74als.olb ‘s PSpICE ‘
74as.olb ) advanls -
| 74f.0lb deled Sl
| 74h.olb v (B oce’e -
List files of type: Drives:

Capture leranes[ﬁ 0lbi v ]

[§5.25 PSpice {Jj ELE S Je e 4%

HATHRE .

2. Xt bR ofE Y T A 1 A
W R A4 A H‘J%ﬂ(?%‘ﬂ%ﬁ
S Bl tn, A BC337 &K
TEH R i A BC337, i1 HAE#A
R —AEER, B, e iR
ARG A GBS (« ), Bl
BC337 * , s ifsIRE45 M, Y
AT R, TR T R
FFT AT A% M 220 W T 1 R A A
EZi

1 Search for Part JGES 148 KXt
RS A AD648 * | i [l 44 al;
H T R EAr S T G AT
Toa R,

WKl 5.26 Fis, TE opamp JG#r
PR HA —Fh AD648 A iz UK 2%
S X AD648 A opamp JT
F T IE S E T, I E
B TC A X HE T ] DL B8
AME E

& Place Part

Part ﬂ
|ADE484,
F‘art Llst

ADbith
ADB4BC
AD741
CA3085
CA3085/25C
CA723
F78M12

S

1<

LI

[

Libraries:

ANA_SWIT
ANALOG
BIPOLAR
BREAKOUT

Desiﬂn Cache
Packaging
Parts per Pka: 2

Part: S v

Type: Homogeneous

FADE45A, =
= i
(& Normal
G Search for Part

Search For [AD643" v | i

Path ‘ C:\Cadence\SPB_16.3\tools\captur ID
Libraries

Convert

ADE48S/opamp.olb A |
ADB48B/opamp.olb =1
ADE48C/onamp.olb ()
Select the library to ad‘d[ Add I @

[5.26 JZjit AD648A J& T opamp TLAS 1A
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TR
4o R A5 AR PT A PSpice AIERIRA, M F uAT4l « BHAKE, BA
BT MREAF P A B 5K AD64SA

JRCEL TG s 1 25 v 5 d T [

e e . T Fackaging
W N 1, FE Packaging 35 2& X1 Patts per Pkg: 2

=l R IZIE AL E AL B NS :
FErp R R % AL (N Pat. | 3

B, RZE i MGz ik, 7 K
5.26 A E A phikp, mAER 5. 27
A B gk, MRS, 27 AT LA

Type: Homogeneous

B S A bR R, W [ i
T 4L ) e — SR [ N
FBC, AR EREA —2L, PCB##  PSpicet®E!

I ank f g AL e, VRR R S

5. 27 A PAE R, 5351
F W] AD648A E A PCB %5 F1 PSpice A K1t AD648A 1 LU T H 15 A,
MBI e TC R T BT B, PSpice FRIARAR R B8 QR BTk 8 4F % A
bR, WZICEHEANRE T T A5 H

3. BN EFRE A BCE TREE T, s A ROREs, ARJEiET rmb >
Mirror Vertically 52 PRGEHE V XHE G T B AR BN, . MisilCa#E#EE g
PR PR, ARNISATTEL, toaT RO B T B R e |

4, PEPEXGS AERE B HUBCE TP

5. WERENTAE JCERIEEE (TEJE SCUEH 3 00 o o BRUbR 2 5 46 3l BUbs 25 14 3C
HHIFRIET) , FETCa RS pot, W2 TE breakout JLARFFE &1 2% 0%
P, BUE pot TIRHE H IHE ML SECH 100k, Wil SET J@ 1, fHERINME
0.5 %R {ratio} , BUGERET T AAZRICKIES .

6. WAE ratio HEJRSEE R, BOIMEN 0.5, B LM special JoAFFFE %
£ PARAM JTas A CE F IR B

7. Rl PARAM Jegsf, QI FRN ratio BB M, BRIAE N 0.5, XHA
FRAVEUEIEAT B . BB ERINS ) 1 iR,

8. I SEFRIERE Place > Power U E HLIRST S, SRIGTEFI R P iELE VCC_
CIRCLE fF5 3HEBILAFRN VCC, fe)m Bl OK He % B i e . %Mk
WA IRCE VSS 155

9. HZIAIE 5. 22 P iCE Hab ook, IS ocdn R T IR

10. ZEEM T 528 WA R BTE 17, FEARSCE X A7 #4519 b i
ratio TS BN, BIGME N 0.1, Z5HE R 0.9, HK 0.1, 5 5cim

K 5.27 BB B
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TOB 563 105 % 0k 2 FL B 1 18 O eV IS R AT RS TR I R A A B, IR TUR N
10Hz, Z590R K 10kHz, XTEEEHR 7, & 10 £5550 100 5 (WL 5.28), K
Ji Bty apply FRALXT 05 HIX B FA TR E , (HIR A TR 7 BB HEAE

Simulation Settings - AC Sweep @

General | Analysis | Configuration Files | Options | Data Callection || Probe Window |

Analysis type: AC Sweep Type
AC Sweep/MNoaise v O Linear Start Frequency: |10 |
Options: ® Logarithmic End Frequency:

General Settings

Decade v | Points/Decade:

[[IMonte Carlo/worst Case

[ Parametic Sweep Noise Analysis
[] Temperature (Sweep) i ¥

[15ave Bias Point [JEnabled

[[]Load Bias Point

T

Output File Options

[ Include detailed bias point information for nonlinear
controlled sources and semiconductors (.0P)

ok J[ cencel J[ ooy J[ rHep ]
K5.28 St

11. 7F Options IR FP 4% Parametric Sweep, 3748 H 4% Global parame-
ter RS, LN ratio, FHE K linear e PE 14, HAIAE N 0.1, 45

Zn

FRAEH0.9, HRAO.1 (WLE5.29) , RJ5Hdi OK L 07 B BB AT #5E
IR 7 FBCE R

Simulation Settings - ac sweep X
irsenuarlﬂzawﬁ*‘ irﬁanﬁgumlion Files | Options | Data Collection | Probe Window |
Analysis type: Sweep variable
AC Sweep/Noise 5| O Yolage source Name |
s O Current source i
_.ptlons, (® Global parameter i
General Settings Madel nam
Model b :
[IMonte Carlo/Worst Case © Hoditpaeis TR
B3[P arametiic Sweep O Iemperature Eeramster name: L@E—I
[C] Temperature (Sweep)
[]Save Bias Point Sweep type ;
[[]Load Bias Point @ Lient Statt value: (0.1 |
End value: 03
O Ligakinic [ s |
Increment: _0,1 I
OValue gt | ] a = B ) _-l

(oK [ cancel [ 2oy J[ Hep ]

Fl 520 &RBHAREE
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12. i#idSE ik $E PSpice >Markers > Advanced > dB Magnitude of Volt-
age, 7t ‘out’ Hayth T SUHCE VR DUARER

7
O@— out
Nova
R5

100k
SET={ratio}

_——

13. it Eby @IE1 TR EL
DFEE RN 5. 30 Fras, 24%F RS B HLGIME ratio BEAT B AT I, Uk
Pearr) Q (B (FEBIRAL I EWIE ) SA AL, (HRREIEIRERIHEE

-0

~40

—60- T T
1.0Hz 3.0Hz 10Hz
sev s a1 vDBUOUT)

30Hz 100Hz 300Hz 1.0kHz 3.0kHz  10KHz

1530 A7 U5REI IE AR ) IRARURF 1 26



£6=
B IR 4R 4R =R

PR g AR A o R A i T, 35 B P 8 SCH T BERS0 B 0 B AL AN
B 5500, WK 6. 1 fiTs, 7E sourcestm JGIE A0 & =FhE S oo, H
B — P URER TT LAAE Sl R g 48 b b FH P AR O B 2R T A e

V1 1
DSTM1
=
Implementation = Implementation = Implementation =

VSTIM ISTIM DigStim 1

Kle. 1 Bahligmisas, T BRESDE b RBUAMEC 5 5 IR B E

55—\ sourcestm JCIFEHIERR(F SRR, HPCE & implementation fi
FNTE SRR B M5 R IR e A v i R A RO R A A FR— B, XU TR
BEAT ORI, AT DATE BRI b A AU IR A FR AT AR B IR e s D
W HAFR

ek B hIR, SR)5 1E#E rmb > Edit PSpice Stimulus X 3l 5 4 8 25 1
U=EZIR

MR gy a5, WKl 6.2 B/ B9 New Stimulus 7 350l U5 7 1706 2
L, BER VIR, TE16.3 MUY, BB IR SO A FRY PSpice f Hik #
S A FR—EL, Flan, ABH R transient. stl, FELARTRRAS Y, SEb IR SCOF 24 K
HIH A R—3

TR B E B b, AT DU SCEUR IR R s B, AR A I B
B AU IR 44 PR A T8, AT ATE IR FOX il AT 44 o
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Name: |

Analog
* EXP [exponential)

" PULSE

" PWL (piecewise linear)

" SFFM (single-frequency FM)
" SIN (sinusoidal)

Digital

" Clock

" Signal

" Bus  Width:
Initial Value:

OK l Cancel |

K 6.2 Jashifhii s %

6.1 BE bR GE R

6.1.1 EXP {5#3 iR

WKl 6.3 FEl 6. 4 Fros A WA BEANFEECRIE | 8 AT LU of R IR VS-
TIM S LRI ISTIM 20 5 AT 8, 8 R R sl R i

RIS B A e SR A R] (1dl) JRJE3h, SRIGFEFE VI Al V2 ZE], LA
tel SR ) B IR HOE 28 LI sl T R = af i) 2, BFE W2 Z)E, B
te2 AR ) 0k R AR 08 =X Fe BTt

i, EE 6.3 H1, 0 ~tdl (10us) BFFINEIEREME R VI (0V) {345
fE5E, SRJA HL i BEAR BOE G, BRI R el (10ps), —E I mE] v2
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10V

5V 4 /////// \\\\\\\‘
ov T T T
Os 10us 20us 30us 40us 50us 60us 70us 80us 90us  100us
o V(OUT) i i
El6.3 FaE EAHEIIE
10V

SV | k /
ov . : T
Os 10us 20us 30us 40us 50us 60us 70us 80us 90us 100us

o V(OUT) B ]

Kl6.4 EECTFERIRBIY

(10V) . I ETHELR td2 ~tdl, }30ps (40 — 10ps) , SR IR RS HOE
FFRE, WREIFECN 12 (Sps), —H FHESHE VI,
e 6. 5 Fis ITe B EIIE I 6. 3 A B X iEHE, Hofr,
V1I—F0 ZI9) 4 H A
V2——HL R ARl T R

td1 FRB LT (BUFRE) RSB (IR )
tel— I8 I (ECRRE) AR 4L
BECFRE (S BTt MJEShEtE (ZER)

te2—PIE TR (S LT a4

ER 6.3 F1, VI =0V, V2 =10V, tdl = 10us, tcl =Sus, td2 = 40ps,
tc2 =5us,

K 6.4 i, VI =10V, V2 =0V, tdl = 10us, tcl =5us, td2 = 40us,
te2 =5us,

R A GINA IR I /AW i =



Bo i PTG AN

EXP Attributes

Name: exp

Intislvalue [0 | v

Peak value ITU V2

Rise [fall] delay (sec) ,11]117 td1

Rise [fall] time constant (sec) ISu— tel
Fall [rise] delay [sec) IT td2

Fall [rise] time constant (sec) |5 |7 tc2

Cancel [ Apply I

K65 BN R E

p(1) = (V2 = V1) (1 = ¢~ ime i )
JITLATE O ~ td1 R[] P R 4

v(1) =VI1
T 11~ td2 B iR A R A 2
v(t) =V1 +(V2-V1) (1 _e_ﬁw)

M2 B, BT EAR
p(1) =VI + (V2 =V [(1 —e™ 0™y Z (1 e~ 2]
6.1.2 Pulse kA mE

WP 6. 6 iz Mk o B A BS80S L, Hi,
V1I—ICH &

Bk ey 22 T P S S ERE [

TR—— L FIH], A7 s, & CAREM VI EFZ2 V2 AR 2%
TF—— FRERIT], BRA7 s, & SOMREM V2 NREE VI R[] 2%;

PW—k M8 ;

PER——Jkop 5138, B Jhk i e

ke, W 6.7 Frzs, Al LME R ISTIM B bk i i

81

MR — YR AR JE R i B VSTIM , ISTIM 5% DigSTIM BshEm;, HISPE4
FRAVEUEAR 2 o ok, A R BN Name £ FRE4T W IRl 4ni&l 6. 8 Jr
7~, Wit Implementation =147 i 7 J& M XTIGHE, 38 %+ Value Only 5 7]
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L FBfEtr T B Bf (a0 tf
(0.9 -0.1)x V2 (0.9 -0.1)x V2

V2 90% of V2
RIE
10% of V2
V1
|  #EREETD tr t
ki3 PW ]
I
BT |
I

K66 MkutiIpics

11 R1
Implementation = Ipulse 1K

0

B 6.7 fHFH ISTIM IR R Sk i e 3 U5

LR BRizJE TR Value {H, BIFHIENY Name 275

wE 6.9 frs, A ISTIM Jofa SCR IR, Mt BnErkiE, Ji
NHAFR Ipulse, HRTHERVE—32, @i %+ rmb > Stimulus Editor i3 3/ il
URgniE gy, X5 FE PULSE Bk fE A New Stimulus #r#fh JE 2650 FH ISTIM
JC e SOk AR, R E M AR 6. 10 s, B 6. 11 Sy ko e 3L
AGE

6.1.3 VPWL %L IR

SrBEAEE S (PWL) Al DUH T2 52 Prny s e sl RO . 1 JeE X
IR (BRAE) ARhRA, SRS BE DR H e, A 345 R ad 52 1 %k
I BEEAEAS S A A T AR DR
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Display Properties @

Font
Arial 7 (default)

Value: IIpuIse | Use

Name: Implementation

Display Format
(O Do Not Display Color
® Value Orly focar T
S S R
O Both if Value Exists O ar i

I 0K ][ Cancel ][ Help ]

Kl 6.8 X' Implementation = invisible

PULSE Attrib...

Name: |pulse

Initial value O
Pulse value |100u.6.
Delay [sec) IEI
- 1 R1 Rise time [sec) |1Uu
@9 Ipulse § 1k Fall time (sec) |20u
Pulse width [sec) m——-
° Period (sec) I200u
— Cancel Apply
0 I |
E16.9 ISTIM HLFEHBIIE, R B/RAHK Ipulse Kl 6.10  Jkohr s 8E
10pA
S50MA
OpA . . . - . . s : :
Os 20us  40us 60us 80pus 100ps 120ps 140ps 160pys 180us 200ps
ol|(R1)

B i8]
Kl6. 11 FZIEIE 6.7 Hf PSS MO B i ik b v Y DR 14
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6.1.4 SIN IE3Z% R RIERE

WA 6. 12 Fr7s h IE LR PR E X EAE,, H5e 8 AL R X i BH e R AL
AL F AR B E . Offset value & O B 220 F e 5835 FEL VAL A 0 1 ;. Amplitude R fe K
FEL Rl L SR IR AEL; Frequency (Hz) MU &R #0400 JE HHEL RO A%, Time delay
(s) MIASHIEREE]; Damping factor (1/ s) ANPTIEBHJE I %L; Phase angle (°©)
SEIEA IR AR F . AL 6. 13 T A A3 3 8 o] 1 5% D 14

SIN Attributes

- N
e SFFM Attributes
Offset value |0 Name: sffm
Amplitude ]1 Offset value |2
Frequency [Hz] |100Hz Amplitude |1
Time delay (sec) |100u Carrier frequency (Hz) |10Hz
Damping factor (1/sec) |0 Modulation index IS
Phase angle (degrees) |0 Modulation frequency (Hz) |1Hz
Cancel | Apply I Cancel | Apply |
6. 12 IF 5% i Ja M1 X T E6.13 SR E GX i S

6.1.5 SSFM E 3R 55 mhiR

WA 6. 14 FT7R g IESZ OB P | 308 1 0 B A AT I8 ] A s
SPI . IEEB AT

3.0A
2.0A
1.0A Y T T T T ¥ T T T
Os 0.2s 0.4s 0.6s 0.8s 1.0s 1.2s 1.4s 1.6s 1.8s 2.0s
ol (R1 N
R it i)

Kl 6. 14 BRI
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v(t) =V o+ Vo Xsin[ 2mf ¢ + (mod X sin(2mf, 19)) ]
Horr, Vg BRI V,,, FIEZ B R R AE; mod iR R 5L f, D98
B S, AR,

6.2 H&HEMH

XT L B A TR A M, R B R SR B 1 0T LAGRAS (] — B PR B4R
W, DMERShIR AT 22 bR KPS 6 H ol i 3£ #2505 File > Ex-
port, 1] LIASEIUIAE 6. 15 Fr7s B9 HE eI,

] AR 55— B i B i ) — o SOAR SO, B SRR BRI R i
PR MM PR, SRJE I B copy XTIE B HEIT 0, B S HE A
B SCASCA

[ Export Probe Data  (.datfile)

Import [ stimulus Library (st file) |
Qpen File Location Text (bt file)
D Saln Comma Separated File (.csv file)

B 6.15 SHImHE] - H SR

6.3 PDiFikw

TE16.3 ZHIRAHT, 243 Sl i U5 e & i, 0N I S A 44 Bk 5 560 H 44 B
—&, Flhn, FrEIH 4 KR stimalus, D008 A9 34h IR B9 4 B [ BE R stimu-
lus. stl, A GIE (B IR EARATAE stimulus. stl SCEFH 24500 A ) A9 3 Bl IR 2k £
PR, RSO IE R 2 BREIAT, 40 VSTIM, ISTIM 5% DigSTIM

M 16. 3 FRAS T b, SR IR SCPE 5 S A RS 04 0 B SR ARDCHR, AT
DA oF 0 ECC & SCPEX ATV 0], FELARTARAS o, ORI ST | PSS 2
SO ST IR DLERE RS

WE 6.23 Fin, P5F G AT DLl ok fic & SR IR T A R . R R E
BRI AT, AT LATE ok SO 24 W SE R A T AR 4R, RS FEORh IR SRS I ) e
BSOS IR IR SO B R R

® Add as Global: WIICHARSCHE, B {350 H AR Al LA

® Add to Design: #WIMEIAIFH, HAgAG B H AT AL H

U i ST A AR OB IR TR XS BT A T I, IR, SR IR A

O JFEARF M time, HBGEHR, —FHE
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&R SR AR R S, AT DA I AR SO, sd e i e b A R A Sk

XN BEAT VR SRR BERPRURh IR SO BEAT IR, 1 Sidad Bl BObn 7 i i
TE i SR AP IR SO, SRJE R 2L R R X R T R |

6.4 ARFi%kC)

TR

5RT A, 16.3 MRABVAGHAR THRRKENL, S5 —ROEHR
B B, PSpice & B Zhel &1 E 45 AfcE L4, T il id i 45 PSpice Resource
> Simulation Profiles xF L#t /75 &, A THRIFRAZIAGFEZML, TERAA
IR PRI E ST LR A

1. BIELFRH stimulus T EIH
2. W 6. 16 TR, (ETEEmAT, E Sl

® stimulus.dsn

i 1% £ PSpice Resources > Simulation Pro- -0 Library

files X351 H SCF 4T R FF, K5 MM R SCHE- 6 Outputs

MATIC1 - Bias 314, =62 PSpice Resources
3. I 6. 17 s ik IE, 55 8 Include Files

P8 V1 i VSTIM, #H Sourcestm JG/4JE . © Model Libraries

=0 Simulation Profiles
SCHEMATIC1-Bias
0 Stimulus Files

4. FUbrZesg R VSTIM 5508, R
Wid 44 rmb > Edit PSpice Stimulus X} {5
SRS AT g, WA 6.18 Fr s, FE New
Stimulus 57 AL SRR 110 55 5 0 fir g 19 6 16 T RARARHIOREL AP R
sinl00Hz, & # SIN 1E 5% 3% 1F N 15 5 I

KH,
out
V1
§ R1
1k
Implementation =
o

6. 17 FIF VSTIM A= 1%, 100Hz 1F 35X 3155
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Name: |sin1 00Hz

Analog
" EXP [exponential)

 PULSE

" PWL [piecewise linear)

" SEFM [single-frequency FM)
& B dalf

e

Digital-
" Clock
" Signal

" Bus  ‘Width:

Initial Yalue: |

| OK I Cancel |

;I

6. 18 b skilfs 5

5. B 100Hz IEZPAF IR, H A
J0, PRiEH 1V, HACHEAE, BikkE
6. 19 iR, P OK #4414 15 & ik 17 7
TR FE, WRPEEE s 308 R R, R S
IR A

6. 7E Capture H1, {55 U5 A9 SE 024 Bl i
JRIE VL b, @i 6.20 firs, Xt Implemen-
tation = sinl00Hz #X 5 ¥£#% Value Only, iXHf
SRR R F S IR A PR, BN, gl
6.21 fIi7R,

7. 3K #. PSpice > New Simulation
Profile ] & PSpice fij B % & {4, 4N
transient, {1 6.22 Frs, 7E 28R 7

SIN Attributes  [X]

Name: sin100Hz

Offset value IU—'
Ampltude [1
Frequency (Hz) |1007

Time delay [sec) Iﬂi
Damping factor (1/sec) lU—
Phase angle [degrees] I_IJ—

Cancel | Apply |

Kl 6.19 A% 100Hz IF X555

S EPE Time Domain ( Transient) B3804, 2178 E S 20ms, i Ap-
ply FZEX 5 LR B AT, HRAZER I ER A,
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Display Properties

; : Font
Name: Implementation Avial 7 (defaul)
Vahe: [sinl00Hz |
Change... u
Display Format
A Color

() Do Not Display

© ValiE Ui “l

() Name and Value Flotatio

€ Nere Oy ®r Onr

(O Both if Value Exists Oa0 O 210°

[ ok ][ cancel |[ Hep |

K 6.20 WEEFEAKER

out
V1
R1
- 1k
sin100Hz

Ry

K6.21 HERFESHEAFK

Simulation Settings - transient [Z]

| General | Analysis | Configuration Files | Options | Data Collection | Probe Window

Analysis type: =
[fmﬁiejzj Run to time: IZDms seconds (TSTOP)
Options: Start saving data after: [D seconds

General Settings Transient oplions
[[Monte Carlo/worst Case Maximum step size: || seconds
[[]Parametric Sweep

] Temperature (Sweep) [[] Skip the initial transient bias point caleulation (SKIPBP)

[[]Save Bias Point
[[]Load Bias Point [[J Run in resume mode
[[]Save Check Paints Quteus o Oofore:»

[C]Restart Simulation

[ ok ][ cance J[ ey [ Heo |

F6.22 fiEi%E
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8. WKl 6.23 firn, FE EXTHHEH £+ Configuration Files > Category >
Stimulus, K23 F BRI SCMF stimulus. stl B 28 A Bl & S5

TE R IE SCH stimulus. stl, 2R )5 s Edit %505 3030 I8 48 4%, 759
AR PR DATEAN A B PR sinl00Hz 1Y HARBE B o 1207 e A B IO IR ) R
B, wJEHd OK LR IR F i &

Simulation Settings - transient

| General | Analysis ‘ Configuration Files | Dptions | Data Collection | F"robeWihduw_

Details
ll:a.leguly.c  Filename:
ErTr— ([ Browe. ]
| Library y =
|Include Configured Files polE I
7 Astimulus-pspicefiles\stimulus. stl ] Add as Global
Add to Design
Add to Profile
< >

[ ok ][ cence |[ 2ppy |[ Hep |

B 6.23 A B IR SO R e B

9. N 6.24 ir7R, 7E77 81 out AbHCE M EIREN, SRS LK H PSpice >
Run Z17HLEEOT L, AT ELEE AT LAAS 21 f BH 9 ity oA 1E 5% B RO |

V1

) <5

Implementation = sin100Hz

=+

K 6.24  JilCEHEBRED



90 | JLJ OrCAD Capture Fil PSpice (484l HL 5% i 515 2L

=

e RAFFREAHILTE 2 FHr AT Ak, RT b TEA MR KIAR
MR A bias. stl, B TRAEARFTEI FEA 0O RE, DR HTE
e bias. stl BN A BAT47 A E XM, 4o RAERE 6.23 P R LIRS, T
VAl it Browse | %440 5tk B UM R 3H AT B, R BB R AR e B &
it

10. Wil 6.25 fron, 70 HAE AR, BEHE S J< PSpice > Resources >
Stimulus Files 27 %] transient. stl B3R SCAE, 7] DL X2 SCETIF 3
R Lo e QW T o e =

=0 PSpice Resources
8 Include Files
6 Model Libraries
=8 Simulation Profiles
SCHEMATIC1-transient
=6 Stimulus Files
=) Astimulus-PSpiceFilesistimulus st

K 6.25 & transient. stl EEhIR S04

11. £ Capture 3% VSTIM 3 )5 5
TN TR PRIV T PULSE Attrib. .. (X

ST B SIN IE X P 556, i Name: Ypulse

7 Cancel &40 X HHATHUH . el value [0
12. &l 6.26 fi7s, ¥EHF Stimulus Pusevalue [T

> New QA k(5 S8, ZFHA Vpulse, Delay(sec) 0

?ﬂﬁﬁ{ﬁﬂﬂ ov, fl@{ﬁ?@ 1V, %%ﬂﬁéﬁﬂ, Rise time [sec) |{500u

TSR 500ms, T RERFE Y 1ms, ik Fall time (sec) [1m

YL A 2ms, AWK 10ms, s OK 4% Pulse width (sec) [2m

%ﬂXﬂ‘&W/ﬁiﬂ:ﬁ?%ﬁ, {E%Z:E*ETE%ZT? Period [sec] |10m

X IR P AT HEORT o il Bt 45 HHIE H 3 ol |

R =

K 6.26 Vpulse ks e
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TR
% 335l R0 A S e AT SR B R, T OB it 4% B b 49 TAB 42N £ 3
T o PR 2 AT 14

-

JE Capture P, 4R & Z 3B RAG % 4 sinl00Hz, W) 7R 48 38 i3 95 R 4 4%
BRI AR ATBE, ETMBAA D, o R REE ST R, R
RNV R, 1S ERLRF, R E Tt RBERATEH, WD
Capture & 7, KRG BHATEH, b L A5 H6.27 ERxtiEE, £4 OK #
ALBAT

OrCAD Capture CIS

_ﬁ This stimulus name cannot be changed on schematic.

&l 6.27 TG IR 4 AR

13. Wl 6.28 flr7n, 7E Capture out
W, RGE U IR 4% FR sinl00Hz, H H
A Vpulse, Vi
14. i3 ¥E$£57 % PSpice > Run 6) § ::
sCE L I s 1T K AR @ ) H K Vpulse
MR T
15 004t H BEL 94 3 s 75 Ay ok o N
FEJ%TE [ 6.28 ffif] Vpulse F#hE
16. £ Capture H1, ¥EH VSTIM,
SRJF 0L rmb > Edit Stimulus Editor X HE 44, e R g a1, B8
WK PULSE (55 I @ R 2 o ok, sy Cancel $Z1X HB & #-ATHUH .
17. # it %S Stimulus > New QIESHEAIIR . X HAr 4R Vin, {55340
PWL (/rBitEMhisk) .
EE:

155 Rk BaL A2 b TR 218 2] A AT 4h £ A IR P,




B T BE, AnlEl

7

7.

i

||||||||||||||||||||||||||||||||||

AN
Tl
amTeT
i-r-T
10ms

v T h T
T P U N (I
v | T 1 v T T I
T P . N S
' | 1 1 1 v 1
L L L L L L L L
1 T 1 1 1 T T T
] 1 ] ' ' ' 1

] ' ' ' '

:
:
:
]
:
a-d-
]
1
1
A
/

Ll
Ll
:
1

.
\
1

-
:

A
‘
.

_JI_
.
9ms

8ms

830 0L T B e Ak

VN

" User Defined

to |1Ums
to |1y
to

o |z

K (0, 0), HEHE

K 6. 30 fr
78

A

¥

PEHESE L Plot > Axis Setting X A2

18. TITHS T A A%

92 | JLF OrCAD Capture Fil PSpice 4 1E4BIHL 2% % i1 5105 KT

o

X

g

N

1

170 B it

2 il B

, X

VAN

6.29 fiif

Y Axis:  [100u
Cancel
bR
. &

At
™

7.

[Ds
[i]

X Axis: |500us
[ 6. 29

& Auto Range

Time:

Y Auis:
X Axis:
Y Axis:

Extent of the Scroling Region

Displayed Data Range
Minimum Resolution

Axis Settings

19. TERIE G AR 2 i A ROLH

S SCKTR, AR S AERR BE I AN 0 B2 SRR IR AR5 7 b

HUROE . BPF F S B EDR SR — i, ik
ST, i Escape $E H 2 IR,

i

Bt i

Iy B LR

& 6. 30

oV (VIN)

0Os
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20. WRFEMRICE RS, % Escape BHR B, $OUIRE B
o, TR A bR A AT (1, SRS X HA TR R, IS E R
Ji, PERESEN Edit > Add s ok e by [ s R 2 e

A

JE16.3 ARIBRA T | A P RAERLET R 38 Anak B AL AR S, R REEIER 4o R
EBMIRR AL AR E R, 4% Escape B HABHEX, e btz E TE 5,
ZAERF AT RLE, REATLBITMBR A,

21, PRAFFEIRD IR SRR U IR R A, (ELR AN B0 U R AT BT
22. JEHIE A PR Vpulse SRR Vin, SR FH0AT AL BEHEAT 05 B0, ALBH M
S L S IR T R 72 Ry BRI

EE:

Vin R EH T F3HATIEA




£TE
B 25 5

B 250 M P T 58 F A P P B I ] A BRI, I 28570 W ) S e T
AT R BCE I TR I RN, %K 5 005 BT R I 1] A (5 L2 TR [ 3
[l T L B FOB A TI AL, SR, ARHGER 2 SN, (EMEE] ¢ =0s B2, "
S JCHEA T EOA O L AR T, DU RE A% m A DR AR RUIRES . X TRt
B, AR AR TS, OF B R — w2 R B AT e, B
UPEZ ZZ TR BRI, g A SRS I R TR, 7er
HEOT ECE AR, AP SR, DA R A 2R 0K

B, X FoERE S, IR RO S, R A 2 BRI 5 e
JE o SR O ARRRIE S, BN b TR BEM A Bk b Y AR 2
W), KRR REAE T A T ELERR B ZOR RS T O BT, PR A Bk
PrE R P BE,

Sl e M EA A, R AERUMRARER L ER 20K, 05 B
Wk, AT A TR 2 R T AR B B 8 FOREA W BIR] R L L fi# Tk
TR ATE .

TEHSE L JCIAAS B B TAR AR, s o v i, %) T IX LE LB
e B T BB a] LUE i e Bkl WG A S AT, LAGRIE A g5 H oy
Mg e HzlT, WRN R BRI B, TEBRS T, R R AT i
AR A ELISE RE A LI O T A BB

7.1 Distic#E

& 7.1 by PSpice WA (IH0) (5 520 M ik B XHIEHE 78 AS ] v £ SRR Sy
5ws, Start saving data after A IR P-AF B OB 0] 55 B, FEIZ I ) 5 2 J5 A &R
WA BATARAE, LAME Probe $EA7EMG W n il Al %5 B 09 2 H 89 A >
B,



Simulation Settings - transient

__Generai__i Analysis | Configuration Files | Options | Data Collection | Probe Window |

Analysis type: s ‘
i Time Diomain (Trarvierd [ Bun to time: '5u seconds [TSTOP)

Options: Start saving data after: [o | seconds
| LHsEnrhox

| Monte CarloAworst Case Masimum step size: | | seconds

[[]Parametic Sweep glusne S :

] Temperature (Sweep) [[] Skip the initial transient bias point calculation [SKIPEP)
|[[]Save Bias Point

B léoa:i BEI::;DE:iints I o pcatine mods Oulput File Options..

|[C]Restart Simulation

[ oK ][ Cancel ][ Apply H Help ]

K71 B o i B i s AE

Maximum step size: & XN AN EA K, ZEBPET Run to time
P A5 TA] 38 B8 S 7 B RN E] Y 1/50,

Skip the initial transient bias point calculation . #5272 75 Bk %) 46 s
BRI, QR E I, W B AR AT RS 3 B B RN B B O A
AT

7.2 SCHEDULING % ¥

Scheduling Y30 AL 1V/FF P AE GRS BTl B2 rh sl s g s B0 K Bilan, %)
S B ) AT 2 WA B O FLR AT /N T T B SR AS g (9 s Bk ]
DMK, [FIFE Scheduling T DA oAt 532 17 B (B AH O 19 05 F13% B S50
Hr . {40 RELTOL, ABSTOL., VNTOL, GMIN A1 ITL, ®J L)l i) 3¢ % PSpice >
Simulation Profile > Options &% RS540, FH ol DI B AT Scheduling 74>
LIS R i e =

{SCHEDULE (t1, vl, t2, v2.tn, vn) |

TEVEE N —E 2R, o E@HEENO,

fan, TG EE ISR, BRI 1ms fEAR X ERA BE RELTOL £
M 0.001% EBCHNZEO0. 1%, BARKEHIT .

{ schedule (0, O, Im, 0.1, 2m, 0.001, 3m, 0.1, 4m, 0.001)}



96 | JLJ OrCAD Capture Fil PSpice (4840l 4% i 515 £

Yo

55 8 REHGX (7 LU AT AN
7.3 ML SR

16. 2 JRASKHMR S 3E 4T T4 4, v P RS AG s 10 A O A7 I3 5 1Y
B 0 B ATIRAS, IF HARIE IS8 St e B A T RS T B, R PR
s i e 5 SR SO0 PR B R AT 0 LA A, G SR R B R AT O LA ER B S ml R, AT R
FE I ER R AT AR, XA a] DA RIS 2 BT AT B, AR
bEy i ot 9 =R V8

M 3 B H e TR B, WK 7.2 FrR, BSERSEH Analysis
> Options, #RJGTEXEHE F1i%# Save Check Points £l Restart Simulation, iz
SR A DN e 2 ) P s T () B A 7 S A7 LSS [ ) B R A, S o Py s ] i)
BE Al (BRIMED) Bl/INe e R B T s X e B A 7 B e

Simulation Settings - transient @

| General Analysis | Configuration Files || Options | Data Collection | Probe Window |

nalpsispe: Check Point Location
Time Domain (Transient Dl X+ $

Qptions: [chicot_default ]
—_— | C:\PSpice Exercises\Peak Detector
General Settings
[]Monte Caro/Worst Case
[]Parametiic Sweep
[ Temperature [Sweep) |

B Eévz g_ias PPO_iN Simulation Interval - Save Checkpoint States At
oad Bias Point
| 0.004
S ave Check Points = () User specified time points
[] Restart Simulation | BT bra
oot (@Pspice calulated time points
Time Points ;
0.004 ‘

[ ok ][ cence ][ appw [ Hep ]

Bl 7.2 BRAF I 2

X ORI i FL B A T ERT O B2 T, F P AT O ME . S 8UE
P R E BRI, IR S PR R A A T I B T, Q] 7. 3 TR Re-
start Simulation 5 ¥7 {5 ELYE 5 E |

P ARAF B s B R BT R, DARD (s) AT, 5 Gl i a5 A5 s S
WA N E B EAR AR B Rl dms . $2 TR K AT RS 00T, I H 4ms
TG TR A EHE
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Simulation Settings - transient @

| General | Analysis | Configuration Files | Options | Data Collection | Probe Window |

T&nalys.ls pe: Check Point Location
Time Domain (Transient s [ X 1+ 4
DOptions:

General Settings
[]Monte Carlo/worst Case
[]Parametiic Sweep

] Temperature [Sweep)

[]Save Bias Point = -
Restart At

[]Load Bias Point 3 e,
[]Save Check Paints © simuation Time
Restart Simulation O Real Time
4.0000ms N

{ 0K ][ Cancel ][ Apply ][ Help ]

P 7.3 foFHORAT A I A R ) vl it A7 0 L

7.4 P SCASCHERE L] — HL 8 o 135 Dal

55 6 TEXT A BERAEBh IR AT TR, I AR Ak R %o f %
PEATHIA o HABIE LA E] — B i I 2R A T AR AR B S, SR 3 I P S 2
PEA T A B 3 3 R SCAR S A TR

W 7. 4 B R or B2 v F e R VPWL AT EE it U5
IPWL, [& 7.5 A4 Bek b v F U5 A st [i] R0 6o 7 45
B, W ERINES T, VPWL A IPWL (148 P ke 2 rp
RN, HEWE 7.5 B, &g e dar
DIASINSE Z (I (8] — B R B0HE . G 2RI E] - iR EL q b)
AR E K, AT DAl SCAR SO LA TR, X R
KSR B THAE,

’l 7.6 Frs 5| H B SCAR SR VPWL_ FILE JG
F, B 7.7 B zoe s it - RSB EAEXT, B, 7€ 1ms BFEE R
0.2055V, 7 2ms BFHLER 0.3273V, LIML2EHE, PSpice 4% Z MBI —1T,
FT AR — AT m D) Re A T B — R AR R SE R 2

5N Vin, e ZERUR SCAR SRR, 5 248 B SO gn s bt . mT DA
fift PR 4 %6 ik DL AR BZCSCR B A A, ol 0 R AR ik 48 R 1% SO AR %
T H W E

V1 1

Kl 7.4 5y BeRIER SR
a) HFEW b) BN
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T 0
T2 1ms
T3 2ms
T4 3ms
T5 4ms
T6 Sms
17 Bms
T8 ms
T9 oms
T10 9ms
T 10ms
Vi 0
V2 0.2055
V3 03273
V4 01382
V5 0.2852
Vé 05182
V7 05527
Vs 03727
V9 0.3564
V10 06673
Vit 0.6291
Value WAL

7.5 VPWL A IPWL, J&:gniEas b agnsda) — i R8s

¥ Stimulus Vin
0,0
0.001, 0.2055
| V2 0.0015, 0.3109
0.002, 0.3273
0.0025,0.2345
0.003, 0.1382
0.0035, 0.1564
<FILE> Vin.txt 0.004, 0.2582

Bl 7.6 E&tEei: VPWL_ FILE B 7.7 BRI Vin %R A E] — B O

e 7.8 o, i 2R AT RIE AR Vin e SR VFCE B9 A [8] S0P

fdn, AR Vin, o SCPF5 RO ECE 78 7] — SCPFE e, R LAE VPWL_
FILE JTfF < FILE > J@¥ A ..\ Vin e FERESCHE% il
Project Folder >PSpiceFiles >schematics >simulation profiles

..\ \Win. txt.. \Vin. txt Vin. txt
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$

Project Folder > PSpiceFiles > schematics > simulation profiles

Vit Vin bt Vin txt

7.8 W VPWL_FILE #s7 (B8] — B R SCA SO Vin txt

AT LI SCAS SO A e o A% N, s Rl W5 Y S e 24 B A stimu-
lus, AJLIYE VPWL_FILE JCF) < FILE > JE&HEAHE R HEA C. \ stimulus \ Vin. txt 1EK
PR

TE source FEHIAA HAL VPWL Al IPWL Jofd, A X Lo nl LA il 22 31
o HE FWIRESIIE . PSpice AT source FEH Y file JTLIEFFUNT .

VPWIL,_F RE_FOREVER

VPWL_F_RE N TIMES

VPWL RE_FOREVER

VPWL_RE_N_TIMES

IPWL F _RE_FOREVER

IPWL_F RE N TIMES

IPWL_RE_FOREVER

IPWL RE N TIMES

NS A 2R RS IR SE BRI FH A T PR AR DA

7.5 AKnigh]

%31

AN ) F2 B R e I TR 25K 7 B L 520, JF B/ 41 Scheduling iy
AR EARMEH]

1. ZHnE 7.9 prose %, Hop{E S8 VSIN 3£ H source [, #R)5 5 ik
BH R1 AHIZEHE,

out
\'
VOFF =0 V1
= R1
VAMPL =1V 9 1k
FREQ = 1kHz
AC=0 -
_l_
0

Bl7.9  IEBZU RIS 6 8 i B AT i 4
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2. B FR M transient F {5 B SC4, Analysis type i H. 25 % % ¥ A Time
Domain ( Transient) 1347, Run to time iz 17} 8] % & & 10ms, 1F4 R~
10 MEZBPOE, BARBCE A 7. 10 Fis,

Simulation Settings - transient ['E

| General| Analysis |C0nfigulation Files Upiiéns | Data Collection | F‘robéWin&uwi

Analysis type: e

[Time Domain (Transiert B ‘ Run to time: | 10ms seconds [TSTOP)
Options: Start saving data after: |0 seconds
' Transient options .

[[JMonte CarloAWorst Case Maximum step size: | seconds

[]Parametiic Sweep P e — .

[ Temperature (Sweep) [C]:5kip the initial transient bias point calculation [SKIPBPY
[[]Save Bias Point

E;Z:_: E:::::;inls [ Run in resume mode Output File Options...
[JRestart Simulation

i 0K I[ Cancel ][ Apply ” Help

Kl 7.10 BE&SSHHEBEE

TETT 5 out BUE RSN, FEIGEME 7. 11 s, ME 7.11 a] IE H
B PR AR

1.0V
oV
~1.0v . : . . : : : : :
Os ims 2ms 3ms ams 5ms 6ms 7ms 8ms Ims 10ms
o V(OUT) Wi

711 PRI IR KB OE A A R A

3. 7F Probe EIJE 7R FL1H £ £ T. 4~ Tools > Options () Mark Data
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Points VIl #F i il (KT F5 e b 23775 2 0 75 21 4 I IE 5 D8 1) 2% 1

4. FEAFELESCH A, i schedule fiv4>, AT LA 15 % B ) 4 A4 5 €
SR IHT4E/N . 7E Maximum step size Fx KA K5 & XHEHE P4 A schedule 4>,
B2 th T AMELLBUN, BT LA B Se e 2 IC S AR (Y SCAS G 825 P X schedule
P TG, SRS B GRR A 10 air E HFRE I B e S AE T, A .

{schedule (0, 0, 2m, 0.05m, 4m, 0.0lm, 6m, 0.005m, 8m,
0.001m)}

5. IBATHLEETE . {44F Mark Data Points 4t TR A, WE 7. 12 Haf L

Ailt, BEEOTEALRKEN, BIER PR B
1.0V N A N
SR
.0V .. .. ".. .". "\/I V. . . .
Os ms 2ms 3ms ams 5ms 6ms 7ms 8ms 9ms 10ms
V(OUT) B} i)

K712 rE IO RN TE 5 BB A2 1L

232

W 7. 13 Frs e (E R f %, P A MG 58 Vin B Sourcstm J5E H Y 3
Jil U5 G A AR A, B file SO A BYE ] — FURITE . R DG DL B PR 2K
HEAT A DR

1. BN Peak Detector B EIUH , SRS L3l AN Kl 7. 13 Frs 19 1 i
K, ansR AP i O B3R s i, GBSO 8 B 5 1B #F uAT41

2. ¥ SCHEMATICH FEAF44 N Peak Detector,

3. M special JTTAFFEHEERE IC1, XTHLZS C1 MRIGRMIEE (1C) #1T7iRHE,
BMBIEAE ¢ =0 I 220 28 W33 i OV 3%, Wil %8 C1, 7 Proper-
ty Editor J& P 4m3E X THAER) IC B PRIA O, WE 7. 14 PR, LR HEGE
PRUEFE ¢ =0 B %), ARSI R OV, R ATREE R, Phox Ei)s
B AT TRIIAE IS, EE LT IC1 Bonfe EH A b, DS HoA) bk (8 5 i
i

4. QIS FR N transient {05 B & COF, 2170 R E A 10ms, SR)5 M
PrHBCE R H T T i PRI 120 W (R AG I Fi 8% A S A 58 Vin AR JOE
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D1 D2
Vx

D1N3940 D1N3940

out

LF412 %

VS8S
ve

VCC VSS
0 0
JJ/ 1 iVZ C1
+12V— 12V — 10n _:I:_
1 1 =
0 0

B 7.13  MEfE ARG %

IC 0

K714 Bdi B mm) in i B s oV

HATIRE

155 FR i h T 4 4B 25 A R RO RIS R 7

5. S 6 O 4w XY Vin {55 FRAE N A BRI IR, 7607 B & i 1
%% Configuration Files SC4-Ht & %3, #RJ57E Category H 5%+ 1% +% Stimulus
BORIR, B )5 il A Browse W WE 22 EH X BN IR SO stimulus. stl #EATBE 2, WA
7.15 iR, Hiifi Add to Design 4B AL BUIR A B &1t rh . 5 6 &0 & XHH
TR EARGS IAL BRAT T T UF

6. YEEIMENIEZFR, KRGy EBdit o] LU R IR R T dmE . BE R R4
H 3la shisg bR g 2%, I 87n Vin BRIEE . &8 58 RU5 XM Jik & S0,

7. RERIBCE LT 12,

1 FA R 18] — B8 E FILE ST {43854 5 N i 2

8. WKl 7. 16 Fr7r, TEISALIC AR (9 SCAS g i 245 i AT [B) — FEL R 50080 05
BRONTEOLT, U5 BT S 20 SCRSCIFEE — 1T A, AT —1 T R 2 A Bk
BlE, SR, ATRAFESE — AT S R s, X SCAR SOOI i idd BH B335 6 00 1Y
BHATIER:, 1 B2 Z I NS « 745

W A 44 Vin, B8 ot SCARKE K, IF B SCHHRAAAE X0 B /Y 17 B 3C
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* Stimulus Vin
0,0

0.001, 0.2055
0.0015, 0.3109
0.002, 0.3273
0.0025, 0.2345
0.003, 0.1382

0.0035, 0.1564
Simulation Settings - tran using checkpoints 0.004. 0.2582

General | Analysis | E;nligt:ration Files | Options | Data Collection || Probe Window OOO 4 5.. 04 4
Category: 3 ) - -
" 'F;nf'a,sﬂ:éeEfev,cisesﬁfil'w!us%sﬁim,wvstFtscheFﬂes\su (Browse.. ] 0'00310‘318‘)'
linchude | | Configwed Fies x|21$] 0.0055, 0.6018
.,.\stimutus\slimulus-pspiceliles\stimulus.sll 0006. 0552-’.
0.0065, 0.5018
0.007, 0.3727
0.0075,0.3
. . 0.008, 0.3564
0.0085, 0.5109
0.009, 0.6673
0.0095, 0.6782
[ox Tl coosl JI e J[ Feb ] 0.01, 0.6291
7.15  FEAG ECEEE IR IR IR S Bl 7.16 HABEEIHEIE Vin

FRIERF T — H T 13 508

Perb, & 7. 17 s, Peak Detector > peak detector — PSpiceFiles, #fif#
a0 B4R . ixt, BP Vin. xt,

9. M source JEHE#E VPWL_FILE {55, FH A < FILE > 1[5 7. 18
Fr7n ..\ . \Vin xt HHTHEA4 .

V3
+
= = 4 Z
‘J ‘J B LAL\Vinuxt
peak detector SCHEMATIC1 Vin.txt o0

Bl 7.17 4% Vin SCRSCUFBCEAE D BSOS Kl7.18 N VPWL_FILE

Rl

10. AN 7. 19 7 A e (ARG Ha f5%



104 | JEF OrCAD Capture il PSpice [F540 il #5331 55 45 3T
11 BRBCE LY 12

4/ Vin BHES

12, R ALRARETICE T in .y out % AT 19 50, SRS X il s 47 S 47 B
38T, AN 7. 20 B 7R g AR T Vin BERR 7] A2 A o A (R ARSI Fi g% 0 a1 e

13. Mk VPWL_FILE {5578, 4R)5 M source FEH%$E VPWL_F_RE_FOREV-
ER B WIME 5 W, M 9 i d Iy, W& <FILE>, KM A .. \ ..
\Vin. ixt,

R1
AWV
vee 47k
VCC
D1 D2
1T va X N
%
D1N3940 D1N3940 out
_L;\..\Vm.txt
o
Ve
V$C VSQS J
[F]ic=0
Y +| V2 (o

V= 12V = 1on ==

i L

_, _ _O

0 0
P 7.19 SO SO A 8l 58 ) e A L
800mv
400mV +
oV 1
—400mVv T T T T T T T T T
1ms 2ms 3ms 4ms 5ms 6ms 7ms 8ms 9ms 10ms
V(OUT) o V(VIN) B 18]
7.20  WRERRG I b B A K L T R 1) AR A R

14. BCE PSpice BEE CIF, 5 EBFRIYEMNE] S0ms, 1705 BERF, A4,
Bl 7. 21 pras, HH vin HEPGES

15. %F VPWL_F_RE_N_TIMES {Z 217055 .
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800mV
400mV
[U
—400mV T T T T T T T T T
Os 5ms 10ms 15ms 20ms 25ms 30ms 35ms 40ms 45ms 50ms
V(OUT) ¢ V(VIN) Bt 8]

E7.21 B AHEES Vin kR IR
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HEWS R AFAEIRE R

PSpice #ffdi ] Newton — Raphson 35 AR SR I 4 vt % 75 R 159 v S A
R IZAEAHBIG A0 E R AT R AT, AR REAR
TSR —MEEE, B 7 |RTUE, X TEARIRALEE, AR 20T A
RS AR LA T AR, OF B S AT — ) R p BT (AT LA, A
FHARPIAN L 2E (EAT A HUE M A 22T, BPEA SR IR — A ST (8] 25 R R0
R AT e i3 A i B A O BRI ABR 2 RE S P S
Frohdsisg, HRWRBTERZE, R, WERICIE AN IH B O FP K AR BRI 2
BCEARIENS, PSpice KA . M TSR, (i HANREARSEETT, A
AR R R TR] P K SR AR/ NI L BN REAR B A T 05 B, L b B AR 1k
S, B ETHEAER RAGBK PSS, Ui s A ] RE H B SLRIATL

MO G B SRR s BB R N 2 I B IS S, R
BORE X B LA DR T RN e

8.1 H WHIDMH L

Error -Node <name > is floating

bR RV R P B D AR AT 0, BARSIISEN 2 Bk 1 A 3 &
%21,

Error -Missing DC path to ground

RS BRI B o TR AT O 7 s AR 2 T B (R LR
BARSGI S5 3 Tk 1,

Error -Less than two connections at node <name >

Capture JCIFICXIN, PSpice #5874 LUz I A REF T PSpice {i B4 AT, 4
B 2% By, ki th EIR R IRIE R

Error -Voltage source or inductor loop
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H RS TR R Sy BEAR T, DO R ERICRE, DR, HPTASERIEIF B, AL
TR 2 OB, TR A R L R BR A, Pl P A R B R B BRAEL PR AE N + 110V
1 £1el0A,

PR o b g IR R R, 24 P R R TR R ) — S BB FER B I et 2
HBL ARG R, fE PSpice JUPFIEH, RUBCHHUAHMOR | HEeHHHT I

8.2 HIVIERA TAE N

S H T RS AT A B S A BT BB 4 557 0 L B 0
S3HT. BRI, 4 PSpice JLIEHE oL 45 45 A5 A0 O B AEOBC(ELINT | Pl 5 B D R0
200 100% (MR, AEZNE L Bl S0 B Ak, DT 5 s
Wi LR

YT EE B HE AT W S 5 B i Reading and checking circuit
Py 30, G FILRS Rty Ceieedp ek o
RS DA i A, i 8.1 FT7R Bias point calculated
ST O b s BRSO P@ﬁ?ﬁ$rhd
SEH, BRASAHTR IR BT Simlation comlete
HAERAEE A,

S BT TAE ST . RS AT
BT RIS AT I, 07 205 T LS Sk 1 T o % £
LB 2L T ICSK

8.1 PSpice it 15 &

8.3 W&k

U SR L A 5 LA A B SR8, PSpice 7 B85, JFHL & BN
8.2 s B0 LB AT B EXE BT . s F P T LUAR A8 A B AR P o) 07 L2 Btk
frigel, RJe st B,

b 0 SO N A SR B e — RO B SR L A A R O BRSO G A, 3d
A EAEE, AT LU HL AN W S 4 ) REAR R

X TS al s, AR BAT IR A FRATITR 2 R R
AR AGERL, SRR AR F AR A T BRI . X T ORMUBLL B, A4
TR EEREAT M, SRR XA AN R AT O B, W TR, B G
XA HEA T AL 5 B BT, SRR A RS SR B AT 4, R U L e 2k
O B ATy, e B AR s AT 05 b, AR5 PR A BRI 2 &
WA TERE BT, B 20 B MR BT EA T TR AN PR
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PSpice Runtime Settings

JEF OrCAD Capture Fil PSpice MyBLILHL U i 15105 B¢

Use Onginal Value  Change To

Relative accuracy of ¥'s and I's 0.001 | [RELTOL )
Best accuracy of currents [amps]: 1e-012 ‘ (ABSTOL )
Best accuracy of voltages [volts]: 1e-006 ‘\ [VWNTOL)
Minimum conductance for any branch [1/ohm]: 1e-012 \ [GMIN )

Run to time [seconds]: 001 ‘ [TSTOP)
Maximum step size [seconds]): [TMaX)

DC and bias "blind" iteration limit: 150 (ITL1)

D and bias "best guess" iteration imit 20 o |ur2)

Transient time point iteration limit: 10 i (ITL4)

8.2 PSpice iZfTHEHE

XFTEEE A2 AL B, AT ORI BEUA T B (ABMs) X 45 A
HEATAE . ABMs A7 A58 3 B k2 38 sl Bl 18 SR o A 4F sl 3 v it
AT R AT, R FZA R R A7 0 EL A A, 7 LR R s, mT R i Y
PSR BE AT E AL, SR R HE TR R AN B . SR, Q2R ABMs AL H]
A, WAl RE S SRS B B, FEE R R AP E R R, fE—
FERHEEEMET, R aEE T, MM HE i PSpice B FR{A + 1elOV Fl
+1elOA,

ACER JUAS T A8 A48 B 1) /0 FiL 36, T 8 5 | AR Wi S5 ) T 5 o S 7 3 ) —
B AR AR AL R I L REL,  HCH U RN (B T BB 2388 ) PSpice (1 FR
fH £1el0 V fil £ 1el0A,

ARG T, IR F oo AR E 554, JF B e &0y 5
W, ARCZBCA SRR LA ME—PTRE IR Rl R, B A
BRI FHEIE AL, FRiJE TR MOSFETs 2514, X EEAR nl At H B S n) At

8.4 Mistith

WK 8.3 P, FEfF A EXIEHER , i e # Options KEIUX 7 FL U S
FrARE .,

1E PSpice F¥AH,  HL AL AR s SR A E AT 3158, X T35 0 I {H
Hls S AT

lv(n-1) —v(n) | >RELTOL * v(n) + VNTOL (8.1)
XEF A, HASR AT
li(n 1) —i(n) | >RELTOL # i(n) + ABSTOL (8.2)
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Hr, RELTOL MAIXFiR2%; VNTOL F1 ABSTOL 43 51| A7 Hi, K 1 HEL 37t A9 446 Xof
W MIXHEZ RELTOL BY2RIAME R 0. 001, BIVERIE N 0. 1% ., RA YiELiH
R RT3 25 R T (03 AR X VR T B 1A (I, LA REABL, O A REAk ST,

TSR TR H B B i H R D 100V, HL TR 48 XF R 25 VNTOL 1Y 2RI fH N
1wV, AT A AN E] 10mV 853 100mV HUR2: it 2o g, (HIR 0 1st
(AR AT B, I 4a X5 2% ABSTOL BYSRIAME A 1pA, X Tk HL i v K
(R AT LA FH b S 5 gt el 4 o L 9 i 22 A T 14

PSpice [ EAKFE 1 ITLL , TTL2 A1 ITLA SHEAC R BOH7 15 8, LU 7 2Lk
S, EFECIENLT , AGE B Ik A QR ECH T LA L Bk, i e BRI B
HERREE . 7EIE 8.3 H, ITLL A1 ITL2 T By & a0 H 53, ITLA H T BRS04,
X FEL AT AR A AT, AT L A A e e R I A 0 A D O
S, DAME P 2 Rk AR

Simulation Settings - transient

| General Analysis | Configuration I_-'ilesJi Options | Data Collection || Probe Window

! (OPTION) ‘
LCategory: r 1
EEIEETI| Relative accwacy of V's and I's: |0.001 (RELTOL)

Gate-level Simulation Best accuracy of voltages: |1.0u  |volks  [WNTOL)
Bupik fie Best accuracy of currents: 170707 amps  [4BSTOL)
Best accuracy of charges: |0.01p | coulombs [CHGTOL)
Minimum conductance for any branch: [1.0E12|1/0hm [GMIN)
DC and bias "blind" iteration limit: 150 (L8]]
DC and bias "best guess" iteration limit: |20 ‘ 1TL2)
Transient time point iteration limit: 110 ‘ (ITL4)
Default nominal temperature: 27—0 e (TNOM)
[ Use GMIN stepping to improve convergence. (STEPGMIN) |
[ Use preordering to reduce matis fillin. (PREORDER) |

[Aulogonve:ge...l [MDSFET Dptions...] [Advanced Qp!'bons...] [ Reset J

[ 0K ][ Cancel ] ly

K 8.3 i EIEEXIHHE

TEDF B E B 1THY Option 3ETT 4T T AutoConverge H SIELIIRE, M5 EH
IR A SR B, PSpice ARt AutoConverge MU FL 1R LAAE Hi %
RERE LN HEAT U5 E . A 8. 4 Bz, 16 H SIS 11 rhian A& B 1Y i R FR E
18, BN 234 BROZ A B A (ED0T L B AT 0 ELTH 33, 4 Pl % L IS Wi Bl ) A
If, PSpice 23 H B8R HAG B E HEATE N, ML EEH SO ¢ =0 I 231705 5
I3



110 ) 3t F OrCAD Capture Fi1 PSpice MHE4BUHL B i1 5 15 5

TR LSRRI, B0 A ——
/N PO LTI BGE R, Bl

VORLFE BRI A 5 B RS IS | Dlatocamens

P, NI 8.3 R, 8 PSpice ThiZHL sl it
SRR GMIN, h (5 LI 4R B0 2 EC—
Z— S ke [ O —
Wy MOSFETs s M A HE, T [“IReLToL 0.05 |
SR B AR I GMIN (B RsestoL [10e5
IMEN 1.0E - 12 P57 (SRR oL ol |
HS), HRARHE TR B E AT DL [“rivoL Loe0 |
10 4% 100 4, @S B Use GMIN [Restart

stepping to improve convergence 1% I, == T 3
PSpice AJ DIAR R H i 4 HARZS A sh 1y

GMIN 28 fH, (45 FL 1 47 ECRE 4% IR
AT, SRR IR RS B84 Al

8.5 A2

%31 A R1 5

L I 8. 5 R 9 W\
41, $KJ5 it %% PSpice > New 10R
Simulation Profile €] 2 i & & 4 1oV +___v1 .
Brscft ., 1 Analysis 73 B 28 U —_ 10R
HEHE Bias Point T.1F 50 #1, 2k T
Je B OK 422 £l % 0 B3 B b 47
e BI85 AoV i

2. ) Sk Lk $E PSpice >
Run 505 i i (45 @t iy i b A7 07 F A3, K &7 2 ANIAT 8. 6 BT Y&
AL, IR IRHEZOR 05 B AR ID R AT A
WHEEE, PrEAREIE
T BUERR RISk
CREA B , ] FHaE e Wamings were reported, check Session Log
THHE T EL AL Window > Ses- [[] Do not show this dialog again
sion Log X H.F {732, HAk
ISR/ K86 EH{EE

Orcad Capture
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WARNING [ NET0129 | Your design does not contain a Ground

(0) net.

iy OK 24l % & 517 B
EATHIE, SRJ5 PSpice F27 4
SR

3. 7E PSpice %t SC{EH
TR NIE 8. 7 B IR B
PRh HL B R B OV T s, B
DI 35 i B, g e
R OV Hb Y AT T L
fefT el BRI AT (5 L

%32

1. Bz %wgssﬁrm
{5 F O % B, SRS G O 3R R
PSpice > New Simulation Profile
Bt & S5 5O, 7E Analy-
sis 47 B 28 B %) 34 A 7 1k $F Bias
Point fii & 115, A5 Hd OK
FREHRH E B AT E

2. i ik % $E 52 B PSpice >
Run 3 i i 171251 @ X H

T E T

3. 7£ PSpice fij i ¢,

v_V1 A NOOS14 10V
R_R1 A B 10R TC=0,0
R_R2 N00514 B 10R TC=0.0

®%x%x% RESUMING bias.cir *xxx
.END

ERROR —— Node & is floating
ERROR -- Node NO00514 is floating
ERROR —-- Node B is floatingl

K 8.7 RSN ARG
c1
A [ B
[
1n
V1
+
10V — —_— C2
T 1n
)
8.8 JRahiAl

BN 8. 9 FrR AR E R . oy iz mEUMEEEITTﬁEB%HﬂH

TRIE G, YA BIGEER 2R H I RS R AR, gy C1 5 C2 If
I REAE H B AT LTS BR LR 5 8, DA i i 4k 211 mﬁﬁﬁo

* =zource CAPACITORS

C_C1 A B 1n TC=0.,0

V_V1 A 0 10V

c_c2 0B 1n TC=0.0

*%%x% RESUMING bias.cir exx

.END

ERROR —- NHode B is floatingl

% 8.9

TR AR R R



112 ) J&+ OrCAD Capture Fil PSpice Ry FEILHL B BE 11515 FL

%33

1. Bz niE 8.10 fr
TR L B R v @ L1
¥ PSpice > New Simulation 10V —— 10uH
Profile B/ i & i 5 LU -

2. BT EIIHT.,

3. PSpice )i B4 i SCH4F
R W 8. 11 BT R R R R A 1
B MR R A R R LR, 0
LAY S 20 o LT A .
HAL 6 L AR SR T

* source SINEWAVE

v_vli N00S02 0 10V
I_I1 NOOS02 0 10uH

*%x% RESUMING transient.cir e

ERROR —- Voltage source and/or inductor loop involving V_V1
You may break the loop by adding a series resistancel

8. 11 HUBRIIKG IS IR FE
%34
1. 2l antEl 8. 12 Frzs 05 B I, SRS 2N3904 BE | Capture transistor
JCEREIE  HEHESE I Place > Net Alias, #8544 IR L IG5 717 b4 T I 26 bR 5

_ VCC
V1
+
R2 12 —
§ R1 100R T
100k 1
¢ R1 )
B Q1
’ N 2N3904
E
)

Bl 8. 12 HEEITAMAHL/D PSpice {f LA
2. A AT LA AT S
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3. B E e,
4. W& 8. 13 i, PSpice i th SCAFRE Bon — SRR DME B, LATEW R4k
HC A 1 LR

* source SINEWAVE

R_R2 C VCC 100R TC=0,0
v_Vi VCC 0 12v
R_R1 B VCC 100k TC=0,0

#xx% RESUMING transient.cir mxxx

EFROR —— Less than 2 connections at node C
ERROR —— Less than 2 connections at node Bl

8. 13  HLIEH R IuEMATC PSpice 1l ELAR Y

5. ek, IR SSA -, BB R, s
K 8. 14 Py EEEE, IRV Q1 RECHE PSpice [l ELBIRL, UISRITAR
F E AT PSpice [l ELAMT, Wi HLBC B PSpice ff HAERY, 75 ) i i 05 H A
REIZAT, D7 FRCRUNE EORE (R SR 16 BaEAT IR

_ VCC
V1
+
R2 12V —
100R -1
_________ o
Q1

2N3904

View DRC Marker

o\ [WARNING: NETO0S3] ] oK
La [ Mo PSpiceT emplate for @1, ignoring
|

K 8. 14  Ht/b> PSpice )j ELAERY



£9=E
TERME

AR A A s AN () EI RS S, 2SR R analog
JeaFE Y K Linear #53 AR,  ARZ MRS Feas W] i 8708 K AR AL,
XTLRMAL R fy, SR NRB IR, AR (H) 5 X TR AR s,
R NI, FEL, Bt A Sl B A —E 2 AR TR

PSpice TG OB A HIAON, I HHARS RBAT 0 M1 ZH, #a
BN E LR Z ARG EAE A TR . S TR —RLO 2 &, HlE R
BOEIET 1, HRM TR, HG R E/ MREZ T,

9.1 ZLPEAE)EES

WA 9. 1 7R Ky R R LR MR AR FE AR AR, — YRR — YR MR & F R ) BTk =2
Fl (H), MR L1 A L2 @it @0 KI (K Linear) 'SR 47 —d,
RGBT, — UM R o8 A SRR S . SRIMTANER 2 F ik, PSpice fij K
FEL B R A A T A A L A B, A U B s R AU S R R, AR TR
TR OV b2 [ A KB HL B R4, W A LR ARSI, A2
XoF 5 LA B 1 A S 2 S

EE.

EVRARRE@E T —ANDEE, I TERGAS T A Al BRI,
AT VAR & B AR I L) o X, EVARTEY OrCAD Rk ¥, R AR ad 2 2% 49
AN A N 2 I RO E o

9.2 IRERPEE)E AN

W 9. 2 PR AR AR AR LG, 78 Al i = HUBERTE L1, 12 A L3
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K K1

K_Linear
COUPLING = 0.65

L1

m R1 L2 R2 m
I —IX
Wy
0.2R 0.2R
V1 ® |1
VOFF =0 ,9 31H L2 R3
VAMPL =100V \_. 31mH 100R
FREQ = 50Hz
[
R4
Wy
1G
:0

Ko 1 2tz A gy

RO, EAEEHERARR L1, 12 F L3 a0 K @tk t, R5
B R, fOL SR B R R, DU REAS FEINE b B AR R AR A A, B
RGO K e 2 0] IARA 7SR 38 7 B9 O B BU A AR A AE magnetic TGAF 1
e AR S T RGO R E13 66 3C81,

K1

E13_6_6_3C81

COUPLING = 0.99
L1 b 41

—&xm R L3
AWy L2
Vi °

VOFF =0 ° Ll
= 800
VAMPL = 230V 9

FREQ = 50Hz

100R

100R

secondary?2

Klo.2 ARLdErhO ik A

WEEREC K, #RJ5 i rmb > Edit PSpice Model ] JT PSpice £5 1l 2 55 2% |
AT DU R Co Wt s 1R 2, e A5 2 e vh R DR 380 00 GO0 B R (%) T 200 SCAS 4
ik, il EPE View > Extract Model, 28 5 7E(5 B 0 H S Yes #2041, R [E
LM R, B0 & S EC S R A8 B s FERL Y SRR A48 ISR . X TR
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L, HABESEIT UMK E ., BIMNESHE — R E D TH A BH i &8s,
DI SR B RIS WE 9.3 Fion MRG0 E13 6 6 3C81 AYRE RIS BRI mE i [n]
LI, 45 16 TR XA S5 45 2% A% ARG FH VR T 5 IR B9 ki

. L E ®|

Modkel ... | _Type, Modified D Hysteresis Curve
EI3 6 ... Core 03/11/99at|

| InkislPern. | 1000

|

2.8 1.0
o B {Gauss} (27°C)
H

foersteds

| (] HysteresisC...
= —] — =E

PuamcterBese|  Walue | Minimum | Maxiin | Default | Active Fhxcd

o amncter L SuilEm Deritn | mwActive ™

LEVEL [ 2 2y

oA i o B 1m0 A0 f % %

ME_ | 330 A 1e030 1000000, 1] Ll

I i) 1] fer080 (LTI [l

3  odsoie 6ol 1ex000 02 [ Il

K 753 1] e 0| [ o

AREA 0202 1+.008 1e+030 | 01 (2 L a

9.3 EI3 6 6 3C81 ML HyBRI S EFIRE i M2k

9.3 i SUEEY

WP 9.4 fis, XFRM  LINEAR R MEARERY, TRAFAE analog JCASEE T,
WE 9.5 Frs MR AR R, AFE— M S HhC 3k DL RO BE 4 1) A%
JE%, ARAFAE breakout JGIFEE, il XGRS E#S EA B YR %%, SRIEHIA
P JR(E . 2R P BELRI T K, X2 e 2 ) B P A T 4

TX1

K9.4 ZMAEH# XFRM _ LINEAR
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TX3 TX4 TX5
Lp1 é : Lp1 Ls1 Lo ‘ ‘
Ls
Lp
Lp2 Lp2 Ls2 Ls2
XFRM_NONLIN/CT-PRI XFRM_NONLIN/CT-PRI/SEC XFRM_NONLIN/CT-SEC ~ TN33_20_11_2P90

Kl9.5 At Eeas

9.4 A5Edk>]

%31

AR AR LB, — KRG AL RE D 3. TH, HRIRALEE Y 0.2Q; —IR%E
HHRIE R 31mH, HRECHLBEY 0. 2Q, 2RSS 100Q i HBHZESE, XA
SR 10 5 EIIRE,

1. BN Linear Transformer B BN H , K 2HIU0E 9. 6 i
B P e R BB IRE Oy K Linear ¥4 H analog TG4 2E, V1 AMIE5Z )k
=578 VSIN, ¥EH source JF, A ZBOXE M 0.65,

[K] K1

K_Linear
COUPLING = 0.65

L2
W
0.2R
V1 © |1

VOFF =0 ',\D 31H R3
VAMPL =100V \ = 100R
FREQ = 50Hz

R4

Wy
1G
0

9.6 MRS

2. WS OrCAD FERRAS, BB S B B S bn i, ol DL a6 H
S 1 PEAT s BRI A, SR MR 4 15 B oR O e A7 A 7 (4 2 0] e %
3. Xk K Linear, FIHFHJEEgmiEsy, JHHIRE 9.7 Frs b A H R4 FR
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3ET- OrCAD Capture Fi1 PSpice MBBIHL U i1 5 15 5

b L1 M L2, #R)5iEid rmb > Display Y6 Value Only X} H g 7x & PE #1715

B, WK o9. 8 Fik,

L1

L2

L3

L4

L5

L6

L1

E 9.7 & XHEAHR

Display Properties @

. Font
Name: Arial 7
Value: \ | [ Change... ] [Use Defaultl
Display Format
Cal
(O Do Not Display it
@ Value Onlp EET A |
(O Name and Value Botation
() Name Only ®0 1800
O Both if Value Exists O 9 O 2700
[ 0K ] [ Cancel ] l Help I

Ko.8 HUBUEMERRBE

==
=

R, BREBY LML B RERE PN L] ~ L6 RN, 4R
B REEE LR A A 13, 14 F 15, AP TAERE 9.9 BT Fat L AFmA,
FBTRES K A9AR R AT B, 455 A A& B ST IR VA RS B T BHE

L1
L2
L3

L3
L4
LS

K9.9 FALE S

4. WK 9.10 Frzs, XA ESHEAT RS OT 5T, 84T HEEA 50ms,
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Simulation Settings - transient

Analysis type: .
[' me Doman (TranverdE¥ Bun to time: |50ms seconds (TSTOP)
Options: Start saving data after: \El | seconds
Geneml Sellings I Transient options
[JMonte Carlo/wWorst Case M aximum step size: ] seconds
[JPatametiic Sweep B
[ Temperature (Sweep) [] Skip the initial transient bias point calculation (SKIPBP)
[[]Save Bias Paint
QueSorss, | Omemot (oooiBotmn
[C]Restart Simulation
|

I 1] }[ Cancel ]

E9.10 BRI EANriE

5. TR R A — AR A R 455 o5 A i H R R %, o H Bz 7 L
AT, DGEZERWME 9. 11 Fro, M A B EN 100V IEZ PR, B E R
6.4V WIIESZ I, A . HH AN 22 180°,

100V

Vt— T

-100v

Os 5ms 10ms 15ms 20ms 25ms 30ms 35ms 40ms 45ms

50ms
V(PRIMARY) & V(SECONDARY) oaE]

B9 11 AR R A9 — U AN — i R e

TN B R A R ARET , 24 PSpice {l EL % 1 H BIRE, BE4F Trace > Add
Trace, X5 MWZEM{ BAR & 2 1% $E V (primary) F1 V (secondary) #1778 H
UK H A R R R

6. ZLREAN—WKHEE, ZIWHREZ S — R AR OC R
e
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VS LS
;- 2
JITLL, YRS RECK BRI 1w, 8 s i R 10V, FESE
PRECTT A, 28078 TR AR YRR & R BRI,

pE
BT E )RR OIS Ay, SHb Bk M Ik A, F2xt
15 A R KT,

%32

NS A, YR Sk 19 AE A% L BT O AT

1. #5744 F5 N Non Linear Transformer A5 BT H | K4 HI a0 9. 12 Fiw
(LB, AR IR, AR R R, S B SEAH W A, #E.0ik B
magnetic JCESPEE, BIS W EI3 6 6 3C81, #4 REENE 5 0.99,

K1
E13_6_6_3C81
COUPLING = 0.99
o =R
RA L2
— 5 L3 L2
Wy 100 § R3
0.1R . 100R
VOFF =0 1 © o
= 800
VAMPL = 230V 9 !
FREQ = 50Hz
L3 =
- g 100 0 R4
_i_ ° 100R
0 kM2

F1O.12 ARt | il Sk A8 s 2 FiL

2. W% 1 Fos, Wl K AT @ th g, SRS 768 Pk g e 45 g A H Jsk
ZFRLL, L2 M L3, I HEE TN,

3. XTHLEEHATHEST B ik e, B TEHE Y 50ms,

4. TEM %% 5 primary . secondaryl Fll secondary2 ji{l ‘& HLE¥RE, RIGiE1T
LA L

5. &19.13 R ARt AR FR A8 10— LR A R LR B E ik BB AT LA
Fih, R GEA M IE(E R34 25,1V,

6. WRRHEABIEIFRS J1, W LA4KZEXT analog F1 breakout J% F Y A AF
AHEATISR
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400V

0oV 1

-400V T T T T T T T T T
Os 5ms 10ms 15ms 20ms 25ms 30ms 35ms 40ms 45ms 50ms

O V(SECONDARY1) < V(SECONDARY2) ¥V V(PRIMARY) Rt jdl

B 9. 13 AF A — UK HL HRn — R HL R



F£10=
K8 OH

SRFRIE AT R —F B gt o, MRIERRE g, Mooiet
TR S5 e A 1) 25 22 A PR B ATL AR AR FR) B s 3 e B i 7 B dn, 325k ik
ABFEM A RS, Houd S EES M EEE, SR, YT R, HER
A SESEBR I i ooy, HSEEA —E A E, B, s 10kQ £1% 1Y
FLRELIN AT A 30 o i) e BELR 17 9900 ~ 10100Q2, HL 6 H A At 43 37T
R AR AR 22 . TLL, YT T A ZROR A A 75— &R, AT
FEXT FEL I PR 1 i 32 L K 2 . TS B IR AR I, JedR A 25 W By
BRI AR TR A 22

YT B SHEE TOA S BB AR UE M2 25 0 B B L AR fRRS , 5%
RIE I BT PR A T, AT R B e e N, FESERE RIS AT
B, JUEMESEUE SO SRR G oA . AT SRR R HTEE, PSpice
Fie BT 8 B BN HE B E A R AT B AT . ST I B RS A, BRI B
BT BT B G 28 14 S BB BT A8 0 S 50 34 4 BB 52 R RV 48 8 40 A BE ML A B
PHEITIREEZ , JTUi SN SEEE LA ZERAN I LR R, BT
G AT InAERs, AT T A TR B AT, DMEAE oA A
2N T T 2 B S BORERIE . SEPR b, SERERI& ST 258 o MU e
(BRI T AR AR B S H50E R T F, S5 P65 e A 7 s 0 it 28

BARFFERIE B 3B 45 FAE PSpice BIJE /R BT (Probe) oy — 2k,
{H2&# 1 Performance Analysis 4R80T T DA s E 7K, IF HAESE T 1H5ds S0
SRR B AL [F R T B B, SRR RE SN EDUL A SRR RI& AT g
4RI

10.1 DiFE¥EE

SRS S 3SR . BT B WS M R AT R e R A



F1o s R Rikabr (123
Hhif it Property Editor JTAv 4@ M g i #8 X) & e F M A 2= ik B, REH
MRS T >R e A T L B, WNIE 10, 1 B s @ e e, o B A 2%
EUAEM A ZE LNt L RR THE T ST TSR Bk s, i

LRI K 10Hz, 45000526 100kHz, PSpice T 5545 FE A TC fe: B AR FR (% R B

BTSN RS T, Re R MR T, MRS BAE BT T 5T
WA 10. 2 B 38 A0 735 SR A 5 ELBEE

c1
|1
+1$v -1$v I
L2 RRE 10n
12V == ov—=L 10%
= = R3
WV
150k
:O SDA)
12V
R o2 LFATINS
e I 2
1k5 10n
V1 5% R2 10% 3
1Vac® 1Kk5
OVde \z 5%
:0
& 10.1 1500Hz @ NN 4%

Simulation Settings - ac sweep1

__Genera!_i Analpsis | Configuration Files | Options | Data Collection | Probe ‘Window|

|
Analysis type:

: . (& Monte Carlo ] Enable PSpice &4 support for legacy [
|AC Sweep/Noise ¥ O Worst-case/Sensitivity Output variable: V\;{niut] 1
Dptions: Monte Carlo options ;

[“Gereral Settings Humber of runs: (50

' Monte Carlo/Worst Case Use distribution: Uniform .
[:l Parametric Sweep i 1 |
] Temperature (Sweeg) Random number seed: [1..32767] ‘
| ] save Bias Point Save data from Al v | | tuns
|JLoad Bias Paint |

Worst-case/Sensitivity options

[ MCLoad/save...

J [ More Settings... }I

[ 0K H Cancel ][ Apply

J

Help ]

K10.2  SERERIEOTE D HricE



124 | JEF OrCAD Capture fil PSpice (#BBIHL % il 45 1) 1T

WHTE

Oy ¥k A &y PP 48, AT U1 SR TR AR, S7 A i DR i S AL R
U8, FEARBI, AR RS V(out) .

BITIRE

IBATUCR A B R B AT LR 0 A . S o3 M s i 25 0 BT A 47 LR
£ Probe HAT LA /R B I TR Rt B 22 400 55, SR, A0 R IE AT 4T BN
, FESGRTIRAS 19 PSpice 7 BLAM i, e R FTER % € 28 D 2000 4535 i &2
10000 7%, B RKRY R, LA P iR, HEIs T8 — 0y 5 Bl Y
TCAFS B AR, R A A2,

T RS 2 B4 BR 8 A 0 M 230 il 2 ZE AR PR (BRI e R 28 25 A PR (B =2 [1) 4
Aii o BRNTEOCT W20 A, BITCEAF A ME R BERARSE ;. 5 —Fh oA e iy
HiorAn, EE g oA, Gl E TR AT, SR ZEBGEUEA L,
TC AR B A ] T AERR PR PO S B A

FH AT LIAR I 4 7 A i 22 FIE S B04H 2 SR s ORESR At 2k, HrP (i 22 A4
JEFER -1 ~1, HERMTEE N 0 ~ 1, PSpice A/D 27 TR /M 4T T 1
AV, AT LIRS 92 PR SR FEAT AR OG22, PSpice A/D 275 T 4%
Hoht <install dir > doc \ psperef \ psperef. pdf,,

AL F £

538 IR A= 45— 2, PSpice W75 2 W1 IR+ 50 A4 BUBEALEL , b
TROLAUN 1 ~32767 RYFFEC, W P RSE 22 8UE, WIHEAME Y 17533,

HiEFREFERK

R IRIE 2 1 1707 2O AR AT IR A, flan, AR R A B AR EIE 1T
ISR BRI R, e FE none, QISRTR EARAF BRI AT BORUE, TE4FF ALL, Q2R
PRFRAEITER , et T =R — U8, BInEE ., BB, BRI
e, ATLLE RS every, SRIGTE run B2 HGA 3 SRSCHE iRTIRE, WSRA BN AT
ST BRI TORAT, BEHE fiest, SRJGAE run 2P HNA 3 RSEH FARTIRE, W
RAENE S, BT, BB, RO B AT AR AF, PEHE run
(list) , SRJEAE run B2 AT 30 5. 7, 10 win] ISCEL BaRIhAE, v fRA7 B X3l
BIEK23TE Probe s KU o 1 FU#EAT B

MC m#/ R7F

PSpice % HL B FEAT SRR A, JE07 FLad R o B HLA: A A B 2 A5 R
TS BERAFERNE U, DML R 223 BT FIBIE ST

BEEEE

I FHIZ TGS 5 45 8 B ol R R AT I, el A R B R Il o — (e, )
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n, MAX feRfE, PREUH T8 R R ML i R (E, YMAX pREUH T4
L A B (RIS L 075 200 3 9 K 25 {8, RISE Al FALL 8RB T30k
JEAE— k1) b B 1 T a5 B A A, X T ShRE sk gk, #RAT LAAR
SRS R RO HC s TR AP 10, 3 s Sy MR R T T 1

Monte Carlo/Worst-Case Output Fil...@

Collating Function

The collating function is performed on an output variable (for

example, V(1)). The result is listed in the output (.OUT) file only.
Cancel

Find: | the maximum value (MaX] v

the greatest difference from the nominal iun [YM&X
the maximum value (MAX
Eval the minimum value (MIN]
Y8l the first rising threshold crossing (RISE_EDGE)
I the first falling threshold crossing [FALL_EDGE)

‘Worst-Case direction

[] List model parameter values in the output file for each run

F10.3 B RBOE EE O

R T R BT REME S -

YMAX: KSR LTI AR 22 (E

MAX: SRR MH

MIN: SKiR/ME

RISE EDGE: >RE— 5308 B {E A LAY BT+ A5
FALL _EDGE: KR&5— 51 B B E S A T AT

10.2 JCHEAIEUEE

TE PSpice et hRAS T, 4ySrefF R, LA C S HA R 2R, il g gl
i ] IO A 22 AT USINANSC S . Y AR 22 SHUERS, 55 U e8UE s T A %
5, BN 10% , HWF AR LR

TELLETAY OrCAD fliA | HUAA 38 o v — i 4% Breakout TG4 FIAR 7 2 45
R R SE TR IS 22 . BIIXT i BHES IR 22 0), 15 55 M\ breakout JTAFFE Hh ¢
Rbreak JG4:, #RJ5 @14 rmb > Edit PSpice Model T 745 %I 448 2%, #1831 i%
BB AR ZZATUNIN, Rbreak A9BRIARALER] R

.model Rbreak RESR =1

Horr, Rbreak RRIZ FR, AT LIAR 4 52 Br e B 0 R 0 A4 AR IEATIE 8, 3%
AFRESEEBEE s RES J PSpice BRI, R OVEUEIN T, M T E R




126 | J£J OrCAD Capture il PSpice (#BfBIHL % il 45 1) 1T

SHRAARINGR dev Fl Lot PR A ZEIEAY | AT LU AR M SO0 BER HEA T80 -

.model Rmcl RESR =1 lot =2% dev =5%

e FRiEa D BAIA R BN Rmel, GLE AN 2ZER, dev 4522
WU [F) — AR 44 IR T S BB AR % 2 25 Y B N IS A8 Ak, T Tot 75 28 WL SE []
— BB Z R T RSB EAEIZ A 2 BN — B0k,

Dev '8N 5% , A BHBIRL S5 hR1ER) 5% i B L 5g 4 —2, Bl Bl
FIBEL{ELAE 5% JEF N ISz A2 Ak ﬁ%Z@TxEﬁ%ﬂ

Lot BEE N 2% , RIVFH R 44 Bk 1 01 S B 2 1 8 2% B3 25—k
AR A FEMNTHEMA SO, SRR, AT S A A R Y
iﬁﬂﬁo HIFG, BB Rmel FBAZET £7% .

455 S (SIL) BB B (DIL) AL HARIXS Lot FI dev %
%ﬁﬁﬁ% B HBOE ML) dev AR2EMH, X FEREALA: LAY 51> Fit BEL A9 BE
1 S5 HA AP AT b F R PR Lot 7825 BH — 3, MR THeEnt, B
A L BE A SRR 2 R [R] 1 77 03 e IRl 3 m

n bEfrk, BASSLoCEA BA MR 2822 JmrE 28k, JF BT DU i e P 4
BN HEAT I . R R BT 5 A 7 i b A O TRORAR A B, SN 22 1,
DIGA L B ARr v, o] DA GE A 8 g R 28 0T By (HR N dev 2525, HARGINAE =X
LU

.model Q2N3906 PNP (Is = 1.41f Xti = 3 Eg = 1.11 Vvaf = 18.7

Bf =180.7 dev = 50% Ne =1.5Ise =0)

TEAG T, X A RS By W dev 2522, BUE N 50% , 225040
ANV oA, SR, SEEFOLT B, MBUE ARG m oA, T8 XA
JNiEA] dev/gauss = 12. 5% AT s, HARBRIRZE R 40, HARBIE
EIERT

.model Q2N3906 PNP (Is = 1.41f Xti =3 Eg = 1.11 Vvaf = 18.7

Bf =180.7 dev/gauss = 12.5% Ne = 1.5 Ise = 0)

10.3 A%

%31

Nl 10. 4 TR Sallen Fl Key 1500Hz 438 5 6 5 L 151, oL PR L 25 249
A2z E, PSRRI 0T B @R i gt 224k

1. 2l aniE 10. 4 Fros B, AR A OrCAD 3 s, Mg o=
HehE eval PR uAT4L 5 S opamp JEFP ) LF41L SE ST RS, ST Pant
Search JCHHF AL AT LI B LFALL 38 HOR A A B A7 B, 454> s T L



0w SAFRikH 127

c1
11
+1?2v -1$v 1'0'
n
V2 V3 10%
12V J_— -12vd_—

i E R3
MWy
150k

— 5%
0
c2 LF411/NS
R1 5
AN I}
1k5 0
n
Vi o% R2 10% 3
1Vac, N ? 1k5
ovde 5%

0

# 10.4  1500Hz 438 JE I #e

o V1RV, SR, #EH source TLAMFE, T AC 0 br; l i PR H
Place >Power iU & HLIE{TS VCC  CIRCLE, SR/ HINHEA4 N +12V #1 - 12V,

EE
L AFiEA LFALL SAT L B A, F 2 I R34 <install dir >\
Tools \ Capture > Library > PSpice library (# L% 5 $#9% 5 3)

2. ECIETA B A ZEERE N 5% , H54E Cul BEIFEREEE R1, R2 F1
R3, #RJ51E#E rmb > Edit Properties 177 J@ ME4miE 4% . 4l 10.5 Fon, #E)E 4
Y L £ Tolerance 252517 (=(41) A5 rmb > Edit X HE14%8 , a0
K106 iR, 76 J@ M AE B8 6 IEHE hdim A 5% , SR JE i, S8 U 2518
W,

TC1 ] 0 0 ]
1C2 | 0 0 0
TOLERAICE
Value | 150k 15 15 Pivot
~ VOLTAGE | RVMAX RVMAX RVMAX | Edit |
<[ » \Parts { Schematic Nets { Flat Nets {Pins £ Title Blocks | ¢ Delete Property
Display...
1

K 10.5 A3 Tolerance 22247, SRJGERE Edit X H 74w 48
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3. EE10.5 P A
TOLERANCE %2217, A3k TOLERANCE|
# rmb > Display, 7t 10.7 1 |5%]
Ja M J 7R XS HE £ $E Value

Edit Property Yalues

Only R HUEIEAT B, & ok J [ cence ]
Ji By OK He X /R i & i
TTHRE . Kl 10.6 D HLBHERN 5% %22
A= T 23
4%35‘5% 2 HyBRfE, LA CLAN Display Properties @
C2 MR ZEBE N 10% FE Fon
. | < ol i A7
S WNE10.8 ik, BUREFH AC v
Sweep 1Y) PSpice {j FL1& B SCHF, XF oL & Display Format =
R / ) Do Not Displa ,da,', -
ﬁ)&/}luﬁé&ﬁ#ﬁ*ﬁ WAL 100 TR v
% 10kHz, & 10 540 50 > pi, JEHAE | Oteweandvaie Rotaon
. R R = C)Namai Only : oL O180°
Options *J iif #i£ /1 % % Monte Carlo/ O Both ke it Osr Oz
Worst Case 5457 RI&/ SN G AT Lk I corcet W]
M AREEEE N V(iout), BITIREL -
450, RAITEI5 T, BEHLECH 7R i 107 BN

BROME, PREFAZE, SRRSO B B anIA] 10. 9 s,

Simulation Settings - ac sweep1 @

General | Analysis | Corfiguration Fies | Options | Data Collection | Probe Window|

Analysis type:

. ] AC Sweep Type

AC Swegpanise B O Linear Start Frequency: 100 ‘
Options: (® Logarithmic EndFrequency: |10k
Decade v Points/Decade: |50 ]
Monte Carlo/\Worst Case

[[]Parametic Sweep

Noise Analysis
[ Temperature (Sweep)
[[]Save Bias Point

[[JLoad Bias Point Al Source -

Output File Options

[[]Include detailed bias point information for nonlinear
controlled sources and semiconductors [.OP)

I 0K ][ Cancel ][ Apply }[ Help ]
K 10.8  ZCuior i Bk

6. ML VEPESE H PSpice > Markers > Advanced > dB Magnitude of Voltage
1E out fi 1 AL ALE dB 43 DUARER, SRJEX R ERIE AT 07 H T .




Simulation Settings - ac sweep1

1o SAF Rk

| General | Analysis | Configuration Files | Options | Data Collection || Probe Window

Analysis type:

ve data from each

DOutput variable: I@

[ Distiibutions... ]

sensitivity run

B (9 Monte Carlo  [[] Enable PSpice A4 support for legacy

AL Sweep/Noise M| O Worst-case/Sensitivity
Options: Monte Carlo options

[/] General Settings | Number of runs: S0 |

[|Monte Carlo/worst Case Use distribution: [ Uniform v |

a ?::;::‘;i";:;‘;p] Random number seed [1..32767)

[[]Save Bias Point Save data from v uns
[[JLoad Bias Point —

Worst-case/Sensitivity oplions

[ MCLoad/Save..

]I More Settings... ]

[ ok

][ Cancel ][

sy |

Help ]

K109 SRRSO H B E
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=
)= =

SEBRATEHFFTEGESHTEERKEOHIE, & TRMN
FTvATT AR B 4 A

BTG R K
WA, 5 H
ers on open schematic #F 7T 5% 3, L i o 4k

2ot sk
PG EIEE PRERA T SR TR

ZEHFTO P, 3 Probe Window 4 EF 7, K5 L% All mark-

7. YA EEATE, SN E 10. 10 FIRBE TR, R Al

i OK ¥ kAT E .

Available Sections

~ Profile; "'band pass 2-ac sweep1" | CAPS prc...

band pass 2-ac sweepT' { C:APSpic....
band pass 2-ac sweep1” { CAPSpic...
band pass 2-ac sweep1” [C: '\PSpu:.,.

= Profile; ™

band pass 2-ac sweepT' [ CAPSpic...
™ Profile; *'band pass 2-ac sweep1” [ C:APSpic...
™ Profile: "band pass 2-ac sweepl” { C:\PSpic. .
** Profile; "band nass 2-ac sweep!

Monte Cailo Pass
Monte Carlo Pass
Monte Carlo Pass
Monte Carlo Pass
Monte Carlo Pass
Monte Carlo Pass
Monte Carlo Pass
Maonte Carlo Pass
Monte Carlo Pass
Meonte Carlo Pass
Monte Carlo Pass
Monte Carlo Pass
Monte Carlo Pass

Mante Carlo Pass -

Maonte Carlo Pass
. Monte Carlo Pass

ok

] [ Cancel ],

K 10.10  Hdli B s e s

VEED
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8. A 10. 11 Ffrzs Jgrld il i e o HOR AR M 4k, I PR B View >
Output File IT 4 3CF | XE “Output File” |, RJG10 FHish & FH KSR
AT BB T8, 1ESCURREES, B AR BB G 45 A U S AR B S
FRARIE R 22 .

{AJ&, i@id Performance Analysis Y5 GE /4T AT A LI IR B B4 208 4 %
ODATFRRGET A AT, PERE M MR FESS 12 Bl AT TR bR, 25 2 HXdal
T Y08 A R B 0 P R A BT EA T U

40

20

0
100Hz 300Hz 1.0kHz 3.0kHz 10kHz
oV o+ v +..DB(V(OUT)) iz

P10 11 I 2R 0% 43 30 10 T 28 ) i 1 Rl 2
%32
1. 7F Probe Ft#E K Won i O b, 3@ of THE T. AL A2 % $% Trace > Perform-
ance Analysis X B I E47PERE 2047, 7F Performance Analysis 7 IS #0255 Wiz-
ard 15, SRJGFE T —A8 i Next F—2, S ERIIE 10. 12 R
PRSI R

Performance Analysis Wizard - Ste...

Choose a Measurement.

| Bandwidth
Bandwidth_Bandpass_3dB

Bandwidth_Bandpass 3d8_XR: — } Find the midpoint between the X values
CenterF requenc  where the trace first crosses its maximum

“-A . %CenlerFrequency[lrace name, db_lev_eﬁ B

CenterFrequency_xXRange ' value minus db_level [Ymax-db_level) with
ConversionGain ' a positive slope, and then with a negative
ConversionGain_XRange ' slope. [i.e. Find the <db_level> center
Cutoff_Highpass_3dB frequency of a signal)

Cutoff_Highpass_3dB_XRange [
Cutoff_Lowpass_3dB 3
Cutoff Lowpass 3dB XRange "~/ -

@ |

[ Help ][ _I;ancel ]_[ <Back ][ Mext> ][ Finish ]

B 10. 12 0] FHI & pRAT
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2. ¥EF¢ CenterFrequency Ul pRi 8L, SR)5Hidi Next T—4

3. 7E4NIE 10. 13 FF7R Y Measurement Expression i Rt A e 10
AT EA R IIEZ K V(out) . 7E db level down for measurement 1% A 3,
RV E X YE D A RO A R R [ 3dB R S AT I A, i i DLBRFR
8 (TCoefFg2s) a4 s g (s b % . SR )5 7E Performance
Analysis Wizard P:5E70 47 0]t 57 Next #-47F — 2P &

Performance Analysis Wizard ...

Measurement Expression

[L_I;ErjterFrequencyN[out], ] }

Now you need to fill in the Measurement arguments. That is, you need
to tell the Measurement which trace(s] to look at, and if necessary,
the other numbers the Measurement needs to work.

The Measurement 'CenterFrequency’ has 2 arguments.
Please fill them in now.

MName of trace to search "-.f‘[mfk] |

db level down for measurement :3_ I

uelp ][ Cancel ][ <Back ][ Next> ][ Finish ]
F110.13 38 V(out) Al AL, TFFEES -3dB
4. TNIET10. 14 s Abn s 0 i i v e i i OB th 2 o bim i i
TN FEAE R PRI S RO, AERXFME L, L\bFﬁanXﬁﬂijthH’J 3dB
el I, P LAA R e N R AR A, SR R P I R A IR

40

CenterFrequency(V(out).3)=1.50091k .~

201

Performance Analysis Wizard...

Sometimes a race doesn't have the characteristics you expect. Now
0+ - we have tested the Measurement you have chosen on the trace from
the first section.

If this result appears to be correct, then choose Next or Finish to
display the Performance Analysis race.

Hep ] [ Cancel | [ <Back [ New> ] [ Eish |

100Hz 300Hz 1.0kHz 3.0kHz 10kHz
db(U(out)) i

K10, 14 X HLBEEATRRARAEL O ELIRE, A 1 O 8 B A — 3dB A SE I i (i /R
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5. 7E Performance Analysis Wizard 148557 [0 5 X T AE Fh £ 4% Next 4R 2L
750 #r .
6. K110.15 A EITE B, LGB AR ELE T—&,

9% 20
10
SEL>>

1.32k  1.36k 140k 1.44k 148k 152k 156k 1.60k 1.64k 1.68k 1.72k
CenterFrequency(v)out),3)

nsamples =50 mean =1498.58 minimum  =1384.17 median =1491.56 maximum =1662.67
ndivsions =10 sigma =72.6458 10th %ile =1401.46 90th %ile =1604.45 3*sigma  =217.937
40

O,

740 - T T
100Hz 300Hz 1.0kHz 3.0kHz 10kHz
6V o+ v+ ...DB(V(OUT))
iz

K10, 15 FIHTECDT EDE 200 L33 n] e B B A T 7R

7. JEHBHAZZEUN 1%, BERZEBHR N 5% , X EEFET '8,
5 i ERE AR, X B T IR OIURIN 5 BN 10. 16 B,

o, 40

20
SEL>>|

142k 144k 146k 148k 150k 152k 154k 1.56k  1.58k  1.60k
CebterFrequency(v)out),3)

n samples =50 mean =1498.58 minimum  =1442.33 median =1500.86 maximum =1573.96
n divisions =10 sigma =34.0812 10th %ile  =1454.26 90th %ile =1549.78 3*sigma  =102.184
40 o~
= e i e = -
0 o o s PR i
—40 T T T
100kHz 300kHz 1.0kHz 3.0kHz 10kHz
0V o+ Y o+ DB(V(OUT)) }bﬁ%

10. 16 HITF B ZE (AL /N O R B GE 7341 B b

=
B h AR AR R T RRE Y, Aok Bl B B LR £
BRBREATEA, EUBEPREEEM, KRG LR AR EEIT,

8. UK LT IERE T, (RS YO i 1 U s S A

TR
/& Probe BB 27~ % 2 ¥ T A A7 B 69 874 B 347157,
% 4= F . Tools > Options > Histogram Divisions




B0 5 SAF Rk

R R ARSI
BEPE AR RS T A A
R3
|Gl =Rl
3
61 = 150x10°
2x1.5x%x10

5301 dB FoR Bl
|G 5 =20log,,50 =34dB
A T U B G P R R A TR

1
/= RIR2
27wC ( jR3

R1 +R2
Hh cl=c2=cC
1

/= o [(1.5x10° x1.5x10° 3
2w x 10 x 10~ : : 150 x 1
™ x 1010 J(1.5x103+1.5><103j>< 3010
f=1501Hz
LA - 3dB 58K
1
/= cra

1
T x10x107° x150 x 10°

S =212.2Hz
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FUNE
=INEF RS

BRI DL o3BT =5 B T o P RE R R B G BE A T, 1T, PSpice X
B EA R 22D B E T T REBE 8T, 3 R 22 H W — & A 4 LT
EGFA DT A5 BT, DA I 5 28 22 B0 SRR 0 i 5 i F A
Ko RIG, KA PATERINEE DU Hr e 3 B N A 22 i KA, DA X Ha i
P TIN5 B A TR E, I pR A e /IMEL . e KB
I (L E e I 0 T A o 25 S b A S AG I

WA 111 JrR ok [l S5 B L %, laz it UIB ., FLRH R4 Fi RS DA K HLZS

R1

Wy
20k 5%
VSS
<
R2 L2F4Q>
|
WA -
20k 5% ouT 1 out
3
V1 ’\N\/ +
1Vac 20k 5%
Ovdc
— 1 c1
0 T 4.7n 5%
VCC VSS

R4
s V2 ML 10k 1%
15V = —15V =
o o

P UL 1l ) S0 20 B 4 I 90 0 D P
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C2 41, ZHB TSI IR BTIRE, EA G P AR EE N 100H, SFAH RS
FLAE C1ERIPRAG R BT I FRL IR, M) 2 Pl B 00 G A DL 0B 0 2 O RS R P, 5
AHERAE B ICIFE, X B e e o AR R AT 5 B i, (FUR BRSO
w2, BB AR BRI RN I, R INEZE, A
SR YRR O I3 AT E BB SE T X Fi 6 ) PR RE R R i K B B3R (L v L x4
R A9 i/ IMELRR I A2, DRI, foe VI B0 20 A P L e e o i S L s A 00 R
TAASE], e BUE S A R A AR/ MEL

11.1  REE T

HAGICSRAED TCIF SRR L I DB A i ) e R e/ IMEL, AR ad i e o i
B TTERT B IS AR E RO ASOR U 5 WA 0 1 X 4 8 90 3R 52 i e )™
PSpice MU AN TCAFEAT RABE 73 #r, B IeE S EUEITHE AR

value = nominal value * (1 + RELTOL)

Hrh | RELTOL HAHXZE2E, W&l 11.2 fion, Al LUE 5% PSpice Simula-
tion Settings > Options X M i 47 & e, BRIAME &L & RELTOL #9{H & 0. 001
(0.1% ),

Simulation Settings - worst case

| General | Analysis | Configuration Files J”UDUOHS | Data Callection || Prabe Window |

Cidsgon [OPTION)
Relative accuracy of V's and I's: 0.m [RELTOL)
i Gate-level Simulation ‘ Best accuracy of voltages: 1.0u |volts  (VNTOL)
10Ut fie ' Best accuracy of currents: 10p |amps  (ABSTOL)
Best accuracy of charges: 0.01p |coulombs [CHGTOL)
Minimum conductance for any branch: | 1.0E-12 | 1/ohm  (GMIN)
DC and bias "blind" jteration limit: 150 (ITLT)
DC and bias "best guess” iteration fimit: |20 ITL2)
Transient time point iteration limit: 10 (ITL4)
Default nominal temperature: 270 . s (THOM)
[[] Use GMIN stepping to improve convergence. (STEPGMIN)
[[] Use preordering to reduce matrix fillin. (PREORDER)

[Autogonvelge...] [MUSFET Dptions...] [Advanced thions...] [ Reset ]

I 0K ][ Cancel ] Apply

Bl 11.2  options I E X E
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B, HFH R1 BIME RN 20kQ, KN 5% , WHBHE R 19 ~21kQ, WHE
RELTOL F{HIEE R 0.01 ( =£1% ), WIHBHAE = K3E fin ok 202000, fe/Ni/Nh
198000, Y HE BHAELZS 2546 1E 7 7 [l AR FR s, 43 SHE S LA A5 0 1) 18 Pl T
B, DABAE 24 H A T R IR L A T I 320 FH A B A 25 25 A BRAE ., G SR e B
IR/ IN 1% B i e/, U0 P B IR AT e IR IR 150 0 BT s rELBEL R1 1% BHL{ 3RO 47
HREMBRE, B 19kQ,

MXTHLPH R1 SR BE TG, SR o R AR PR (E 20kQ,
SRIGURSEXTHIBE R2 HEAT R b, B S BUE A 2 RAE, 044
FEfe/ N 22 0 Jr 1), B e AR LR T g R, 15 BELE R X B ) 2%
ZEMPRAE, THE IR O i R Y e/ IMEL

P e v L P TR AR =N S R R U T AT U T F A TN E -
TS AR, A EAS AR, YonHE— R AR, R T e R AR

54k
11.2 RSBl by

LB IR T SR IR IG DL A BT s, ARl 3 SR8 O FL A BT 4 S, 8 B 4% o (B R R
W7 AL 2 25 M R . TSR0 ELIF HLBE R1 Sk 20k — 1% ISfo 1 L R ey, ) R2
() BEAECHS 9 R 20k Q - 5%

BIRIEL TS DC B M. AC 2835 BT 8 Transient B2 5347 [F] i iz
17, XMOTHSBIMERE RRZANHITEIE, R RE IR O 2 R 3
PRAETE R S, D5 ELA B AT LA I Probe FR5E IR Bon B 10 6 Hg-AT 25 1]

1.3 fhoetEw 2%

HLBR AT 52 R R U5 B i, ] DATE SR vh e r B R, H 6 L AT
B CAEITUMIRINAEZE, FEEHL, Wn] IR breakout JCAFH Y dev il lot 1574)
WEAZEME, Hwm.

.model Rwcl RES R=1 dev=5% lot=2%

dev 184 T U B 145 22 R B A R B A4 BRI ST Bl ST AR AU 25 2548 5 Lot 15
AU E 1A 22 AR TR R A4 BRI TR A 2 22 (L

HEAT SR RIS HTI , S AUE A A, IR R AT LU R R
(ELS A b S7 L L VR S ST e R R A 113 TR, R AR DR Y S R (E
V(out),
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Simulation Settings - worst case

Analysis type:

(O Monte Callo [[] Enable PSpice 44 support for legacy

(& Worst-case/Sensitivity  Qutput variable: [vlout]
Options: Monte Carlo options

General Settings

M onte Carlo/worst Case
[[]Parametiic Sweep

[ Temperature (Sweep)

[[]5ave Bias Paint Save data from | un

[JLoad Bias Point

| AC Sweep/Moise v

i

Worst-case/Sensitivity options

Vary devices that have | both DEV and LOT V_i tolerances
Limit devices to type(s): :

[[] Save data from each sensitivity run

I (1] ][ Cancel ][ Apply ][ Help ]

B3 SRS B M i e

11.4 I E R BLBE e

P A T S R U AT A, R T I)  p 5Xe e B8 ) i S o R R A T o, O L
S S EEIAT A, R LT TR sR B IR I8 D B8 k15 X

* YMAX A BB HAE R 5 o R PRI U5 BLA5 RAE Y Jy Il bk
25{H,

o MAX Arifj NI A i R AE

o MIN il BN Y 9 B/ MEL

® RISE EDGE (value) #MPEIEH —RKUL LA FEBTE (value) A
BFEE, ZeR g i 20— EE AT, B0 A S e E
PIE,

® FALL EDGE (value) #ifJJIEH—RLLFNEE NZE A (value) 1Y
BRI, R A e ik b 2D — A s REE L b, B2 A e E
PIF,
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11.5 A2

1. 2N 11, 4 FR BB R, LF412 UGS KRS, % H opamp TG
i, APl DARYESEPRIE I, B HAZ B AR

R1
W
20k 5%
VSS
Ro LF412 Ml
Wy -
| 20k 5% out
R3
V1 Wy
1Vac 20k 5%
0Vdc
) = C1
4.7n 10%
VCC VSS
R4
Jve o Ll vs 10k 5%
15V == —15V==
1 1 c2
11 10%
R5
10k 5%
o
B 114 Rk uE e ik
HEAET TR

TOLERANCE

VOLTAGE

2. FAE Cul B A B HE Tk E , $R)5 1S rmb > Edit Properties Xf H.J&

20k
RVMAX

3. 7F Property Editor &M 2w %5 #5 1, £ Tolerance %% 2= J& M8 4T (8%
) SRS rmb > Edit X 75 22 280 IcE (LK 11.5)

20k
RVMAX
....... 2

RvMAX
[ ]\Parts { Schematic Nets fFlat Nets {Fins £ Title Blocks | <

10K Pivot
FVMAX Edit... |
Delete Property
‘‘‘‘‘‘‘ T T T R AT R, 1L o
Bl 11,5 XA H BB 25 22 )8 M AT ik e
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i 11,6 s, 7 Edit
Property Values J& 12§ |
ST NN 5% B2 2211, 1 5%
RGBT OK $ie £ 4 % 8 pF

Edit Property Yalues

A1 I OC A T P G 4 4 o Loox W[ canca.]
4. HEEAELIR 3 fd

P4, LAF C1 M C2 Y4 1.6 HHLBLERAN 5% %52 18

ZEVCE N 10%

5. WME1. 7 s, R ST RS IR, BRI R 10Hz, #IESER
S} 10kHz, XPECEHET R, & 10 f555 100 &, 9805 i Apply 34 %7 2% i
s, VHCAER AT i

Simulation Settings - ac sweep
| General | Analysis | Configuration Files | Options | Data Collection || Probe Window|
Analysis type: AC Sweep Type
AC Sweep/Noise v \ O Linear Start Frequency: |10 [
Dptions: (& Logarithmic End Frequency: |10k |
[@|General Settings | Decade v Points/Decade: 1100
Monte Carlo/worst Case

[[]Parametric Sweep
[ Temperature (Sweep)
[]Save Bias Point [JEnabled
[[JLoad Bias Point

Noise Analysis

i

Output File Options

[ Include detailed bias point information for nonlinear
controlled sources and semiconductors [.0OP)

[ 0K ][ Cancel ] &pply

1.7 Rz

6. WK 11.8 Fra~, TE{H I E H /) Options %5 11 £ Monte Carlo/
Worst Case Jf H 4 Output variable % 28 5 1% B4 V(out) . 2R 8o Apply 1%
B B E AT, VAR 0 HisE

7. WA 11.9 fi7R, Hid More Settings 175 21 & | 7F Find X EHE P k£
minimum (MIN) bl & pR%L, 3 Hi%k$: Low A Worst Case Direction F I E
SR, ARG OK 4% FAR B T, Ve AZER I iR E
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Simulation Settings - ac sweep XI
| General| Analsis | Configuration Files | Options | Data Collection | Prabe Window|
Analysis type:

(O Monte Callo [[] Enable PSpice 44 support for legacy
@ Worst-case/Sensitiviy  Output variable: [ v{out)

Options: Monte Carlo options

[V] General Settings Nurber of runs E
M onte Carlo/orst Case U on

[]Parametric Sweep
[[]Temperature (Sweep)

[]Save Bias Point Save data from funs
[JLoad Bias Point

Worst-case/Sensitivity options

Vary devices that have | both DEY and LOT % | tolerances
Limit devices to type(s): [:J

[[] Save data from each sensitivity run

MC Load/Save Moare Settings...

|AC Sweep/Noise v ‘

Uniforr Distributions:

[ 0K ][ Cancel ][ Apply ][ Help ]

F11.8  WBERINMER T

Monte Carlo/Worst-Case Output Fil...@

Collating Function
The collating function is performed on an output variable (for ! J

example, V(1)) The result is listed in the output LOUT) file only.

Cancel

W the minimum value (MIN] v|

Evaluate only when the sweep variable is in the range:

[ e[ ™
Worst-Case direction
O Hi (® Low

[] List model parameter values in the output file for each un

B 11.9  BE#EE MIN Ui R4k
8. WM 11.10 Fias, 7E4iE % E %7 [ 2% Options B 1, S5 E# Out-
put File % SC 4, 76 % So 4% B o A2 % 5F Bias Point Node Voltages Fl

Model parameter values #E57, S8 5§y OK #£A X5 Hix BT, Yhid A
BT HRE R,



BT AL AT | 141

Simulation Settings - ac sweep

| General | Analysis | Configuration Files| Optiens | Data Collection | Probe Window|

Category: Include the following in the output [.OUT) file: (OPTION)
Analog Simulation [ Detailed summary and accounting information  (ACCT)
ate-le Simulation [] Subcircuit expansion and Load Bias files ([EXPAND)
- [[] Statements included from libraries [LIBRARY)
[[] Device summary [LIST)
[[] Bias point node voltages [NOBIAS)
[[] Node summary (connections) (NODE)
Circuit file statements (NOECHO)
O s (NOMOD)
Digital timing and hazard messages ([NOOUTMSG)
Page breaks and banners for each section (NOPAGE)
[[]Value of each PSpice option (OPTS)
Number of digits in printed values: [ = (NUMDG)
Output file width:| 80~ | characters

I 0K ][ Cancel ]I Apply I[ Help ]

B11.10 B b SCPF et i

9. W 11. 11 Fron, TEAT H B E % 10 H %4 Options £, SR 5 HEAH XS i

Simulation Settings - ac sweep

| General | Analysis | Configuration Files| Options | Data Collection | Probe Window|

g (OPTION]
Analoa Simulation Relative accuracy of V's and I's: 0.0 (RELTOL)
Eﬂc‘{d Simulation Best accuracy of voltages: 10u |volts  [VNTOL)
Hup e Best accuracy of currents: 10p  |amps  [ABSTOL)
Best accuracy of charges: 0.01p |coulombs [CHGTOL)
Minimum conductance for any branch: | 1.0E-12|1/0hm  [GMIN)
DC and bias "blind" iteration limit: 150 (ITLT)
DC and bias "best guess" iteration limit: | 20 (ITL2)
Transient time point iteration limit: 10 (ITL4)
Default nominal temperature: 127.0 _|C [TNOM)
[] Use GMIN stepping to improve convergence. (STEPGMIN)
[[J Use preordering to reduce matix fill-in. (PREORDER)

[AutoConvelge...] [MUSFET Upkions...] [Advanced Dplions...] u Reset i

[ OK I[ Cancel ][ Apply ][ Help ]

Bl 11,11 B XHERE RELTOL
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1 B RELTOL MEE R 0. 01, S5 By OK 4 X {5 L 3 A 7 e I G A 5
FORERE T,

10. i i PR E$E PSpice > Markers > Advanced > dB Magnitude of Voltage
TE out 11 EUHCE Vdb US> DUIRET

11. A Qs 17 HL I B

12. 4N 11,12 iR, 7€ Probe EIIE Wos % 1 FH BB 21 A% i H B i 40 %
MLk . bR ARG 7 LI BE I 35 R (8 234Hz, T 76 e R A5 B0 T B9 B I 4 Al
4 199Hz,,

-30 : . . ; ;
10Hz 30Hz 100Hz 300Hz 1.0kHz 3.0kHz 10kHz
= o DB(V(OUT)) iz

EI11.12  FAEIEOL T BB (R 234Hz, BIREOL T FIBRIB AT ZRIE N 199He

13. W& 11. 13 fizs, 3797 Output File % 3o, s ) R #i 3h SCE R 2555
Hif/MESN FIATEE , Wi ST R, (B R SR —20, Axt
T RI, R2MIR3 1M, R4, RS, C1 Il C2 Xt i e FE A B S R i A

R R2 RR2 R 0728 at F = 234 .42

( .2904% change per 1% change in Model Paranster]
B Rl ER1 R 0728 at F = 234.42

( .1788% change per 1% change in Hodel Parancter?
R_R3 K RI R .0721 at F = 234 .42

( —.3169% change per 1% change in Hodel Paramster]
L c2accec2c .0893 at F = 229.09

( -37.543% change per 1% change in Model Parameter)
K R{ RR4R .0893 at F = 229.09

( -37 .601% change per 1% change in Hodel Parameter)
B RS RRS R .05893 at F = 229.09

( -37 .616% change per 1% change in Hodel Parameter)

L ClcCccClcC .0588 at F = 229.09
{ -38.143% ghanag pgr 1% ghareg in Modgl Paramgter)

B 11,13 H/AMES R
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A 11. 14 Frias, 8w T 6 sh kSO 45 F Worst Case All Devices 5 IR
THOLTCHEN R, IR A AT LUAE 21 R 0% 4 B 25 SR S FL B A TSR IR I 200 5 L3 B
I 2 TC S EE R s Ty ]

Device MODEL PARAMETER NEW VALUE

C_Cz2 G 2 C o [0 | ({ Increased)
C_C1 C el 1 ke | ({ Increased)
R_RS R_RS R 1.05 {Increased)
R_R4 R_R4 R 1.05 {Increased)
R_ER1 R_R1 R .98 (Decreased)
R_R2 R_R2 R .95 (Decreased)
R_R3 R_R3 R 1.05 ({ Increased)
Bl 1114 BN O AT B T2 2 R BR (A 51 %
14. @nE 11.15 fros, € ROW MINIMUM VALUE
51 41 SCPF IR SLUR S BLJ7 2 VORST CASE ALL DEVICES
ﬁ‘*)ﬁ%g, U\EPﬂLMEftHEEi% ( 7.0339% of Nominal)
LIS B I AR 199Hz, BT 15 SRR il s BT 3
RIRHRIL 7% .

15. A ZBYUCN 5% , HEH R4 il RS MU 220N 1% , X i 58
BT EAHT, AR BRI DG B4 RS A ks

16. W 11. 16 Fin MG e R G 00 T BRI AR R e e th £k, B 11, 17 R
FATAR S, DR ] DU M B VR 0 T A B AT R A A 218 Hz, 5 bR R AR
234Hz B NFET,

o o

—10 1
-20
-30
-40 T T x + T
10Hz 30Hz 100Hz 300Hz 1.0kHz 3.0kHz 10kHz
o ¢ DB(V(OUT)) LS

Bl 1116 SR AT 00 T BB Rk ih £k

RUN MINIMUM VALUE
WORST CASE ALL DEVICES

.019 at F = 218.78
{ 4 .8075% of Nominal)

B 1117 BRI O AR (A i ol



E12=
S ERES

Fe P RE B 1) P e R 800S54 I S s 16 10 P 8 — R T 2R B AT 43 4 0 B
SR R I B R RUE SR [0l — R AT RE, f14n, X+ RC 2% 0 A I IR AT
FETI, 2B AR A TR RO . W HEIETT RPERE T, AU E
T A [ 00 o ORI b T I (B BEATIHAR, A 2o B T s ) e e
PRI R R PIE

12.1 IR ELR Ay

PSpice 140 Mt 50 FagIl & Rk, £ 12,1 P i —& 0, 6%
I pRECTE B L S B % . AR5 10 TE4k ) 2 XTARHUERY CenterFrequency H1.0>
W ZEH Bandwidth 77 58 BRECHEAT TR 2 X, B2, P AT DU SEPR T K6
I 2 e BRI Y RIS T F 2 L, il Center — Frequency — XRange H1C3i 4]
HERE ALV P R R X R, RPRSE R, T mT AR 8 52 PR s oK
H O SO L R %R

% 12.1 #4 PSpice MEFJHIIFK

PREIE X PREI RE A
Bandwidth PRt 98 (7l BEFE dB )
Bandwidth _Bandpass 3dB WM (3dB ) #Hio
CenterFrequency BB LR (2L dB)
CenterFrequency ~ XRange TEFEE M) X ML RN IIE A DR (T Bk dB)
ConversionGain B PTG A BB RIAER L
Cutoff _ Highpass _3dB 1R B G A5 1Y 3dB A
Cutoff _Lowpass _3dB R G A Y 3dB HF 5E
DutyCycle AWk R4 5 s b
Falltime — NoOvershoot Toask i B ]
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(%5)
HHCE X MR Rt A
Max BB M B K AE
Min PTE 1 e /IME
NthPeak 55 N AR R
Overshoot v R 1 2 4 2o o
Peak Value 5 N AR E
PhaseMargin AR
Pulsewidth Ak b 58 B
Q _ Bandpass HHAEE dB BRI Q {4
Risetime _ NoOvershoot Tk A R0 97 1 £ 1y b T )
Risetime _ StepResponse W R w17 i £ 14 - T R]
SettlingTime WOE MG X ZE BYBRIE B 58 LAY I ]
SlewRate _ Fall BB T RERR

12.2 5 R EE L

1E PSpice H', il 1E#% ¥ Trace > Measurements 1] UL XF & pREGHI TR
B 12,1 P& T nl I R, LIRBIEE . & A . drtE AIPEAG I e I

Measurements

Bandwidth A F New
Bandwidth_Bandpass_3dB =
Bandwidth_Bandpass_3dB_XRange .
CenterFrequency =ORS:
CenterFrequency_XRange

ConversionGain

ConversionGain_*XRange —
Cutoff_Highpass_3dB =
Cutoff_Highpass_3dB_XRange =0
Cutoff_Lowpass_3dB
Cutoff_Lowpass_3dB_XRange
DutyCycle

DutyCycle_XRange
Falltime_MaoOvershoot
Falltime_StepResponse
Falltime_StepResponse_xXRange
GainMargin

Max

Close

B 12.1  PSpice H 1% 7] FHM 4 R 4
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WA 12. 2 i~k Risetime  NoOvershoot PREUE X .

TSR] E SCA R OR A B FL A (RO 109 1 90% I IR [E] 2206, BT LA
ity B AT U S — I R R R (BORRAE) A 109 X0 A IR ] {E
(x1); F—WillER KB EE (BHRRE) 1 90% HEEE (x2),

FIF AN A if)fir 2O M 20 10% F190% A s XF I Y A (B A -

Search forward level (10%, p)! 1

Search forward level (90% , p)! 2

View Measurement

ﬁisetime_N o0vershoot(1) = x2-x1

*#DescH” Find the difference between the X values where the trace first

*#DescH” crosses 10% and then 90% of its maximum value with a positive
*BDescH” slope.

*#DescH” (i.e. Find the risetime of a step response curve with no
*#DescH* overshoot. If the signal has overshoot, use Risetime_StepResponse().)

*Heug1#* Name of trace to search

* Usage:
x Risetime_NoOvershoot{<trace name>)

1(Search forward level(10%, p) 11
Search forward level(30%, p) 12;

This Measurement is saved in the file:

|C:\Cadence)\SPB_16.3\aols\PSpice!Commonipspice pib

[ 12.2 Risetime _NoOvershoot FREE X
TEAMGI BB IET W (p) 48 FHIE Ry i RAE R 10% Kb Xof 17 ) B TR,

I HABZ B R — DR (x1), RIS ARET OB IET 1 (p) 5 3B0E

R E RABLY) 90% AbXof i B TE, IF BB E R A B A (x2) .
TERN12.2 th, SB—ATPRONRECRIA, RUTZ BN IIRE T x2 A x1 By 22

{H, Hx2-x1, 7ERRE0E X, DIk SCF Rt T, R PSR imeE 2.

12.3  Awmgi2)

%43]1

1. BIEAFR N Risetime FIJF EIH , SRIFHRIE 12. 3 Fran2 il RC H A,
It HANE 12. 3 Frs X 485 55 out #7144

2. BIEE PSpice BEASMHEAMT, 1B1THFEIN Sps,
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FEHREE AW out

4. SETTRBEGT I v R

5. P EARME 12.4 T qov = —=C1
W, N— WA, X T n
Shy B A I A 0 Lo i 2 .
ﬁf‘a:& T T AR A A -4

5T 154 W7 25 O °
i@mw kB REM, Pl 12,3 bR
MEFE] ¢ =0s B, EAPNGHERAE 12,4 FoR, A 10V,

16V

12V 4

8V 1

EAYS T T T T T T T T T

Os 0.5ps 1.0us 1.5ps 2.0us 2.5us 3.0ps 3.5us 4.0ps 4.5us 5.0us

o V(OuT) B i)

Bl 12. 4 FRISAH 25 W0t oL R T2

6. FRHAAEE 7 Bk 2 i BARERAE, R special JCIFPEH ICT JTAFHE
¢t =0s BfZI A P IR R MHIR o0 OV, Q& 12,5 B, [AlEiE 2 Skip the ini-
tial transient bias point calculation £, #&J5 X #4705 H AT

7. PEESRWME 12,6 FR, HA W R RSB E T

8. 1E PSpice 1, 1K Trace > Evaluate Measurement, X5 7847 1l ()i
10 PR e 2k £% Risetime  NoOvershoot (1) JCi il ik 7 il 2k i - [a]
Mg, Heh (1) FoRizmh HEE—13%5,

1E Trace Expression [fIZR A NHENES, SOhRBriE e i974E & 2 72 A ki
AFIpRE, PR V(out), PRBCERIAAMGIIE 12.7 Fs, A5 Hidi OK HZHIX)
BCEHATHE .

9. HRZRIMELIRANIA 12. 8 iR,

0. v ot B0H BATIEhs, MEHRIEAE 1V (10%) HIOV (90%)
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Simulation Settings - transient

| General | Analysis I Configuration Files | Options | Data Collection | Probe Window |

Analysis type:

[Time Domain [Transient ‘

DOptions:

General Settings
[[IMonte CarloAworst Case
[[]Parametiic Sweep

[ Temperature [Sweep)
[[]Save Bias Point

[[JLoad Bias Paint

[[]Save Check Paints

[JRestart Simulation

Bun to time: Sus seconds (TSTOP)

Start saving data after: D seconds

Transient options

Maximum step size: I:‘ seconds

[¥]iSkip the initial kransient bias point calculation [SKIPBP]

[[] Bun in resume mode

Output File Options...

I 0K ][ Cancel ][ Spply ][

Help

10V

Bl 12.5 #E4 Skip the initial transient bias point calculation ZETi

5V A

ov

Os

0.5us 1.0us 1.5us

V(OUT)

2.0us 2.5us 3.0ps 3.5us 4.0us
Bt i)

K 12.6  HAEPREEBOE N OV I ihE B8 BoE X BT

AIARARIE, IFBRIA L THI R AR IR

%32

I Sallen M1 Key R 3§ i AR

4.5us

5.0us
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Evaluate Measurement

Smigtmﬂuleuwbles g 5 Emchomo«Mact_os PRI
B Cr—
I(C1) NthPeak(1.n_occur]
IC1:1) & [)anaog Overshoot(1) _ S
I(R1) Dinital Overshoot_XRange(1,begin_x.end_x)
I(R1:1) : ;eailo(g 1!]LOCCU]
V1) e
'TNM [¥] Voltages

ime
) iy
VICT:
V(C1:2)
VHN01575| \R

R1:1 lisetime Nol C
\\;I(m:z; () Aloe Names Risetime, SlepFIespomeﬁ]
VV1:+) beircut Node Risetime_StepResponse_XRange(1.be
VIV1:) SettlingTime(1,SBAND. PERI:ENT]
V1(C1) SettlingTime_XRange(1,5BAND_PER!
V1[R1) SlewRate_Fall(1)
V1(V1) SlewRate_Fall_XRange(1 begin_x.enc
V2(C1) SlewRate_Rise(1)
V2(R1) SlewRate_Rise_XRange(1 begin_x.en
V2(V1) 25 vaiiables listed Swing_XRange(1,begin_x.end_x) v
WI(C1)
W(R1) b S8 ?
Full List
Irace Expression Rinetime_NoOvershootViowt) | [0k ] [Cancel] [ tieb ]

B 12.7 i%$F Risetime NoOvershoot & PR

Measurement Results
Evaluate Measurement Value

» Risetime_MoOvershoot(Y(out)) 1.03128u
Click here to evaluate a new measurement...

F12.8 HEE5HE

1 i 12.9 fizs, 2 Sallen Fl Key 3 o5 HL I 1A

2. XFRLEEHEAT AR R, BAGIIRY 1Hz, RS 10kHz, Xt
BT, A 10 50 20 A

3. I SE Lk $E PSpice > Markers > Advanced > dB magnitude of Voltage,
Pk 28 5 out HCE Vdb HL T3 DUIRE

4. iBATHETE,

5. 1E PSpice ', BEFEE ¥ Trace > Evaluate Measurements > Cutoff Low-

pass _3dB (), SAJGEESE V(out) . MIELRANE 12. 10 Fon, Hiti A V(out)
AL 99. 6Hz,
6. WK 12. 11 Firznky Sallen Fil Key G838 5 #% AR BRME T 28
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C1
]
1T
100nF
VvCC
o]
RA RB 5 u2 ™~ 5
A — T\Qgim
V1 16k 16k 6 out
1Vac l c2 5 out ;
Ovde 100nF "-—Fos
AD741 «
— — O
0 0 vsSs
VCC VSS R2
NN
L V2 L v 5k9
12V — -12v —
i i R1
10k
) )
0
12.9  Sallen il Key {HiE J8 % 2%
Measurement Results
Evaluate Measurement Value
> Cutoff_Lowpass_3dB(V(out)) 9962219
Click here to evaluate a new measurement...
12,10 OISR RE Y 99. 6Hz
40
O E
—40 4
-80 T T T T T T T
1.0Hz 3.0Hz 10Hz 30Hz 100Hz 300Hz 1.0kHz 3.0kHz 10kHz
o DB(V(OUT)) e

B 12. 11 Sallen H1 Key IR 8 i1 #5 0 450 3 R0 1 ph 2%



2138
17 5 B

MRS (ABM) AHAEGE M HEESIBERIR E (VCVS)  FIH 4 il B 3t U5
G (VCCS) Myl F7-ARimiR AL R, By 3Rk el &R 7 A i
FoofFa H TR . ABMs FIH R G 7kt i, it A
fE T Ao A L BT LB FLEK R G0 L B R A , BE B ABM JTf
MR, FIHZ T A R H R 8 ] AR IS5 B ] GnSR RGBT A48
FRER, IR AR AT DIAK IR i H i S PR B, A RS PR By B R 4
AR, SERRHEBEH T LA ABM JofFA s Rid (0, DB R KL g, &
ARTRG5,

PSpice FH PIFIZEALG ABM JTff: — B~ PSpice S50, 2543 A X
Wy SRR RG o, umi AR, E. Fo G A H MhRiERHE
RITCHE, DRAFAE analog JEH, T ABM JCEFCRAFAE ABM JErf, P (i A — s 22
R TCIF S X, DAl el AR T

13.1 47 B

PR PRSI DS S TR BRI R A, 43

Value—47 7 ik 50

Table e

Freq B

Chebyshev IR AR

Laplace L7 34 1 328 pRI

WE 13.1 Fras, FIAAT AR Evalue SEBAE I, EValue h 2505 A
(IN+, IN-), XUmH (OUT+, OUT - ) AY ABM Joff, S#1vfii HiZ oot
F, HBRARIA N

V (% IN+,%IN-)

RS SO A G IN + RN — Z [ s R 250, @ k0 L
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FE 2 LG EIRE, ViE, RAKX—E REETFES N, BNFRIEX TR,
fEFRIR AT .
2% {V (% IN+,%IN-)}

_ E1
- n N+ ouTi— ot
IN-  OUT-
VOFF = 0 ’
VAMPL = 1 — EVALUE ;
FREQ=1kHz | ygn  © 2*V(%IN+ %Ny ©
o0

B 13,1 HRERBOAR

el 13,2 Fros i A N 1V IESZ 3 B A B RSB . IR 13,2 vl
PIAEW, &R 2V, S5 AEZIEEA, Evalue 77 AR RIAR fi 7 14 52
BT HEATEDIRE

0V+

-1.0V+

-2.0V

Os 0.2'ms 0.4'ms ().6|ms O.8Ims 1.dms 1.2lms 1.4ms 1.éms 1.éms 2.0ms
s V(IN) ¢ V(OUT N
() Vo) B i3]

B 13.2 AR L i B R IR
WL 13,1, R 2827 B v 1 FA7 AR Rk =0, DAE X H i R 47
faift
R13.1 HFEEH

Epiegin RisA
ABS BAESHAXIE | x|
SQRT G5 1 IRV
PWR x| o
PWRS X
LOG HARXT L In(x)
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(%5)

BRELA TR ik

LOG10 PL10 RIERIXTEL log,, (x)

EXP HARTEHL e

SIN SRIESZ, x BT sin (x)

CoS SRATE, x LI cos (w)

TAN SRIEYD, x B tan (x)

ATAN SIEVIBRE tan =" (x)
ARCTAN FOAEYI RS tan ™" ()

ABM JEAF AT A 26 A 0 A ok ol i i is A T RS HEA T B, i 13,3 i,
HEARIERT 4V I, oy ov, mIWETH S 5V, i BT AR Lo AR
WO AR, 5 ERIR N 13,4 R,

_ E1 .
L N+ oUT+H—— 0
Vi - OUT-
VOFF =0 IN
VAMPL = 6 — EVALUE =
FREQ=1kHz | vsiN O if(V(in) > 4,0,5)
o0
& 13.3 ABM Hiiss
8.0V
4.0V
oV
4.0V
-8.0V T T T T T T T T T
Os 0.2ms 0.4ms 0.6ms 0.8ms 1.0ms 1.2ms 1.4ms 1.6ms 1.8ms 2.0ms
o V(IN) ¢ V(OUT) B ]

K 13.4 ABM HLEAM EIGE

K 13.5 H—B KB IE R A%, #UER N 159Hz, 1536 k¥
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V
out — 1 ( 13. 1)
V . @
n 1 +J —_
W
AR
1
We = @ = 27Tf
1 | (13.2)
= = =159H
= 2mCR = 2 x10 5 x10° ’
1K
vDB
V1
.{.
1Vac@ | c1
Ovde \ = T
1u
0
E13.5 ARiE g e
TNTEL 13. 6 JIT 715 Ay fRCT 108 bl e (1) R 3 e 1k T 2
0
_20,
—40 . . . T -
10Hz 300Hz 100Hz 300Hz 1.0kHz 3.0kHz 10kHz
o DB(V(OUT)) Sz
| Evaluate | Measureme: nt | Value S
[ |Cuttoff_Lowpass_3dB(V(outy) ] SEE N ANNNNSNNNSENNE RSN

BI13.6 [l PRI ORI H 26

P AT A AR AT LS DB i B AL R R TE s SOIEAT AR, Horb s

o =2nf, WIHE S s BAY 4 1% R BN

I
S
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Vout_ 1
vy TTaar (13.3)
Hep, 7=CR=10"°x10°, 7=0.001s,
FIHE (13.4) f&is Z@&E%ﬁ e L, AR 13,7 iR,
Vou _ ! (13.4)

V., ~1+0.001 %s

n

in 1 out

1+ 0.001xs \
VA VDB
1Vac® R1
0VdcN\= 1K

13,7 R iom s 4

==
BN s 0 R B — T BIANSF T« Bldedi N 1 +0.001 *s, R IZHA
1 +0.001s,

P 13. 8 Jfr 7 St 7 S0 (0 1 8 e e AR A e A il 46

0

—40 T T T T T
10Hz 30Hz 100Hz 300Hz 1.0kHz 3.0kHz 10kHz

= DB(V(OUT)) s

Measurement Results

| Evaluate Measurement | value
[

3 |cm if_Lowpass_3dB(v(ouD) | 153.40461

P 13,8 Pt o o DBk 2 o A A e 1 ot 2k

wE 13.9 fis, ABM frﬁﬂé@fﬂl/\iﬁ/\*ﬁ MY S HER:, HE ABM BRI
Feih L source T HE NS, FIFIX A5 7 20T RAVE/)N B 652 28 0 42 Ze A
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B, R HIEZ A ABM RG] A — A5 A DRSSO B i, R B3R O St e
hnseHl, & 13,9 BEET Y ABM iUk GVALUE, 2RI DL s = iy, Ard
Ho IR A RE MR as, R i um X Hh %42 R R BH, by vl B Ak B v

G1

s\c/);Jrce N+ OU out
VOFF =0 1 IN-_QUT= R1
VAMPL = 1 — GVALUE —
P 0 V(source) ) 1k
FREQ = 1kHz VSIN

K 13.9 i%H source T NS HHE

13.2 A5ig2]

%3)1

WK 13,10 Fros s, A ABM 17 4R EFREQ X7 18 JE I 4% 3R 4
PESEATARAEL, EFREQ JTAF LIS | W B AHA7 By A% T X0 FLAm R e e e 17
ik,

_ E1
n IN+  OUT+ out
V1 <
IN-  OUT-
1Vac J:_ EFREQ _—I_— VDB
Ovde o V(%IN+, %IN-) o

& 13.10  FIHAT AR EFREQ ¥ E57 @ I8 ik 2%

1. A ABM JofFIE 94T M BER EFREQ 21 18] 13. 10 Fim d i, 583
P Ve (V1) #EH source JTLIE

2. Xt EFREQ fTIFE Pt dndEas, i€ Table JBPE, SKEHIA: (0.1, -40,
170) (1k, -40, 160) (2k, -20, 140) (3k, -0, 100) (6k, -0, -100)
(10k, -20, —140) (20k, —-40, -160) (30k, -40, —-170).

3. XTHLUESHEA TR A pr i E, R EEN 1Hz, BRI R 100kHz,
i1 ¥ FABE S PSpice > Markers > Advanced > dB Magnitude of Voltage, 7£ out
DR 2857 s Vg FER 5 DUARET
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4. X AT T, KSR A0 130 11 B B9 HY 18 I I A R
PRI N T
0 i \
[\
—
-10 f v
/ \
] )\
/
-20 / \
/ \
_______ / \
=301 / \
/ \
_______ / \
40 : \
1.0:|HEZ)B(V(OUT)) 10Hz 100Hz 1.0kHz 10kHz 100kHz
B 13. 11 FIFAT R EFREQ 5230 18 18 I s Ao A e e

%432
1. I ABM JCHEEE R 94T A5 GVALUE 22761 an & 13. 12 Frs B4 i %

K, Gl A Asmists, I eR BRSO AT MR i A5 5 2517

G1
source N+ OU out
\& IN-  OU
VOFF =0 — R1
VAMPL = 1 — GVALUE —
- - 1k
0 V(source) 0

FREQ = 1kHz | VSIN
TO 0

P 13,12 AT SRR i e o7 e
2. XTHLEHATBESF BT &, (5 ERE]A 4ms,
3. B HE,
4. FIHFT M EFREQ #ZEEE 10 FAY 1500Hz i@ ug ik a5, FExF H A vk

FIBrsE.,



®14=
R = o

MR T S5 A o A (R I A A, 0 e S 18 i ) MR 7 R 25 288 A MRS AT
B o PR Y AR R HL A R BEL IR P R R AR R A R (EL Y
Hlo UM AR B A= AR R D S5 20 A MR P S SR 7 H A T i 13 W P o 5 22
i AR RS0 A P 5 i S PR P R L R B i

14.1 W

14.1.1 HPEEE

2ty b R 7R i PR B AR N R I BN B A, B R AR
JFE B TR 3R . 7E PSpice HLFEA ELHT,  F RHL AR A 7Sl H DR A HE I IC 1) T
PR AL, R A IR AR K BELTE, B LUR A U X R R
W,

?:ﬁ%g@VAh) (14.1)

A F——WIRZEEHEL. 1.38¢ 3 (JK1);

T—HT2= R/ (K);

R—HH (Q);

Af—WFA 58 (Hz)

14.1.2 *Sk54ES

e S A MR G R R R MR R DA MR 8, PR T B o
PRGN R A B A AR R A (R BORIME S LR S PN S5 I R BEHIL
SRR A, AT

2 =241( A2/Hz) (14.2)
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K ¢—HFHFE, 1.602x10°7C;
— & (A)

DRR M 7P 77 A ) i PR 2 4 kg L 08 i e, (PR e AT I
SEES | WA VAN T2 SR IE T A 4 E B A AR AT 2R R AL, G E LT,
DRVeRIgE P AR & A, W 7S P O S R LRI 2, B A 3R 1) T v T
%o DRI 7S B i T3 A =l

?:KFXIQF(AZ/HZ) (14.3)
Af :
K KF——NRRME R R85
I, TR AR LI
AF——N BRI FE 5L
Af—WHAA B8

14.2  EBgH

P AB AT AT 22 O, B R R R DR A i 7 S ) g i EL L AT 2 S
PREROERY RS | JE HLRT 2R R 5 —3L, FTLAYE Probe B IEE /R B
AR T R, 2 14, 1 5123 T —BEon 0 m] M s AR i 24 K

TR R MR R RR BE (NTOT) W4 B K V2/Hz,

FL B SR T LUl A R AE i TR 7R . NTOT (ONOISE) , Hii7 V2/Hz,
5 RMS Hi sk F1 V. (ONOISE) , #fi V//Hz,

AV (INOISE) , 52850y CONOISE). g 5

gain of circuit
H A/ Mz, WFEHLEE A RS A, A MRS B R A/ Hz WA HL K

JEVEEA, W AR SR V//Haz,
% 14.1 Probe FAAREHHTE AT

JCER AR A B M 75
B H NTOT R
TR NRS RS 774 #A M
NSID ORI P
NFID PN o e 7
NTOT psU 0
A A NRB RB ZFAE # M
NRC RC ZF2E $A M

NRE RE 25 A P e
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(%)
TCAHE AR i AR I

NSIB FH AR FL I R R
NSIC 45 HL A H U IO M
NFIB DR b e
NTOT S

I AR T, NRD RD 2 A gt e
NRG RG % $d s
NRS RS 2 A g
NRB RB 254 $AMg
NSID Bk g
NFID DR R M
NTOT SR

14.3 &5 By

R AT i a g v 110 e (< I N 5T 7 D O =S 554 Y 3
AT E R, AT LLE L Noise Analysis M 23 A P T HE A7 36 R . AN SE 455K By
HEJET AV (out) HEHHMER 0 1/V Source Ay HiL, 1% 14 Fay A HAL Tt T 28 2 Ff
U5, B R Ve BE oo REFITSHER VI,

Simulation Settings - AC sweep @

| General | Analysis ‘tunligulaliun Files | Options | Data Callection | Probe Window

Analysis type: AC Sweep Type

C Sweep/Noise v | @ Linear Start Frequency:
Options: (& Logarithmic End Frequency: EI
I General Settings Decade v Points/Decade:
|[]Monte Carlo/worst Case

iD Parametiic Sweep Noise Analysis

| ] Temperature (Sweep]

[]Save Bias Pant Enabled Output Voltage: Viow)

[]Load Bias Point

1A/ Source: D
Interval: 10

Output File Options

[[]Include detailed bias point information for nonlinear
controlled sources and semiconductors [.OP)

[ ok [ camcel | onk

B4 1 SO M R A 0y HOE
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Interval XPIEFSASEEL, FHRHE 2 i H SO rp e s B3O8 DR A7 I A, B
AN, SO RAS T BB H AR AT TR 1 E () Interval B, 4 LK
FT2E AT EL AT AT, I [ A 3 DR — i &l 14,1 P, 38R
FREHR LGSR A 10kHz, S550% N 1GHz, 4 10 £545 10 4~ 48, 10 £5
BB A AR AE 3 ) A 10kHz, 100kHz, 1MHz, 10MHz, 100MHz FI 1GHz, Ffr LI5S
10 AT AR 100kHz, 25 20 A5 R IMHz, LABCZEHE, WA 10 5405 5L
W NS5, Interval [RJEEEE N 10, BUES & b SCH b PRAT AO B3R AEZE &y 10kHz |
IMHz 1 100MHz, U4 Interval fR 8 025, UV H SO/ b %A e s 5l 2B i, Y
TEANEENG B 45 DY S b (D T B30 o5 55 000 % (0] B ARV, IR 8508 A P 28
T B HE

14.4  WEE Y

AL ¢ 220 AR MR 75 ri PRI N (B RE S w, (1) o IR L R O S8
PR LR RUE (rms) XEHSEATHE, A8

E = \ 14. 4
N oA (14.4)

IR, HLME S A U A

I, = W<A) (14.5)
i, (1
R EL 74 s 4 5 7 L AT B A
E, = JAETRAf (V) (14.6)

HELEL A4 s 7 o YA R A O

_ [AKTRAf
E,= [ (A) (14.7)

AP h—URBBHE 1.38e % (JK™');
T—HI 2R (K) s
R—HH (Q);
A—HRAFSE (Hz) .
FIH PSpice #EATHEF TR, BoEsEw e 1, B Af=1,
F, BH F I 7 T 26 B (R A =R

E2

P, =3 =LR (W) (14.8)
W Dy Ak B S iR A
P

S=-" (W/Hz) (14.9)

Y
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BAL (14.8) WAL (14.9), W S FERN

EX\  (4kTR
- (Rj _ (Tj
AN
S =4kT(W/Hz) (14.10)
Wt TR o, T8

_E,  JAKTRAf
TN N
_ JAKTR /Af
n — Af
_ JAKTR /Af /Af
! Af JAf
_ J4kTR

e = V/./Hz 14. 11
;v ( Hz) ( )
[E)AE M, WP FL R AT R, 1 %;éﬁcjv
—V (A//E) (14.12)
wmEEE, I A ﬁﬂz{EE%LZﬂHﬁHLEET IERARY, MRS R AR A 5K
AR
E2=F2 +F2,
A

E, = ./E* +E2, (14.13)
£ PSpice HLEEHT, KU Y f (A4 A MR s R B 5 360 . R A . SRR
RELY™ Az (R BRI P R AR | SR AR i 3 ™ A B HEORE R DR R I 7 A e 3 43 7 o R
1, BV Af=1Hz B, FAMEE 5 R R T3 D) R 2% B R
AR FEA A L B AR 7R R A R

P = ( ‘%"g j (A%/Hz) (14.14)

AREA
FEA 2 A BH A S R A 20N
P = ‘ﬂ (A2/Hz)
Eﬁ&%ﬂ‘ﬁi%lﬁﬂ”ﬁ%f*ﬂﬁ%&ﬁjﬂ

P = ( ‘;;“ET (A%/Hz) (14.16)
AREA)

(14.15)
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B OB AR R 7 HL A 5

KF x IMf
1, =2qlb + Af (A/Hz) (14.17)
LR q € A iR R A R RN W
1, =24l (A/Hz) (14.18)

A AREA——TEAR BB, BRIME N 1
AF——R RS FE%
KF—— N BRMERS 250

14.5 AK5g2]
I 67 BEL R (AR L B X MR T AR AT A0 . FLBHL RB AR AR 3, K%
L SEL 7= 21 1 M 7 55 S A 7 IR P AT X

L e 142 BRI, SR Q2N3904 BE [T bipolar JCHFFFE;
FLEUR VI AR Ve, #EH source TLas

VCC1 J— RC
20V - 2k2
RB
220k ) out
0

I Q2N3904

Jrt

P 14,2 f] LAY ol A IOR R

2. #57 PSpice fij KL% & SCHF, X AL B HEAT A A 3 b, R 46 A 5
10kHz, RN 1GHz, BRI, 4 10 #5550 10 DR A WK 14.3
Jfi7s, 1E4F Noise Analysis M55 70 Afr, g ih 28 55 X V (out), AR &
ML,

3. IBATHLERTE,

4. W 14. 4 F7R, 7E PSpice HIEHEE N Trace > Add S &b 445 52 HL A 2F
A FL REL A M P 5 B 26 NTOT (RC), B4k V2/Hz,
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Simulation Settings - AC sweep

| Genera_IJ Analpsis | Configuration Files | Options | Data Callection || Probe Window |

Analysis type: AC Sweep Type

AC Sweep/Noise O Linear Start Frequency:
Options: () Logarithmic End Frequency: E
Decade v Points/Decade: |10
[[JMonte CarloMworst Case =

[(1Parametric Sweep Noise Analysis
[C1Temperature (Sweep) :
[]5ave Bias Point Enabled Output Veltage: | v(out)
[[JLoad Bias Paint I Source: n

Interval: 10

Output File Options

[[] Include detailed bias paint information for nonlinear
controlled sources and semiconductors [.OP]

I 0K II Cancel l Apply

Bl 143 2T AR AT s

800e—-24

600e-24-

400e—24-

200e—-24+

0 ; . . .
10kHz 100kHz 1.0MHz 10MHz 100MHz 1.0GHz
a NTOT(RC)

P 14,4 SR A AR R A 7 A HL BRI TR 7R i TR O

5. FEBRFE BB 7R 67 1 H IR0 (A R A A A e L A MR P O o R ol 2k

NTOT (RB). &l 14.5 Pz, @i i A 4 i A a2 Fe EL Ay g 7 33 4 il 2
XFEE, AR A AR A AL H BEL A MR A i A



F14E W E 5 br | 165

60e-21
40e-214
20e-211
0 T T T T
10kHz 100kHz 1.0MHz 10MHz 100MHz 1.0GHz
oNTOT(RC) ¢ NTOT(RB) SR

K145 SR SR vUBR R B 7 A Fht BEL B MR 7 i B X L

6. TEFE A EIE o g 1 v I B 27 A ra B A D) R i B it 2, SRR s m an 1&1
14.6 iR B MRS QL MM~ £k, NFIB (Q1). NRB (Q1). NRC (Q1),
NRE (Q1), NSIB (Q1)., NSIC (Q1), MK 14.6 Hu]LLFE H, FEAk 5
KIWEFS NSIB (Q1) Xf BhMg s r= Az i sg i K, I HL M s RN ARSI .

20e-18

15e-184

10e—184

5e—181

0 T T T T
10kHz 100kHz 1.0MHz 10MHz 100MHz 1.0GHz

aNFIB(Q1) ©NRB(Q1) v NRC(Q1) ANRE(Q1) ¢ NSIB(Q1) + NSIC(Q1)

E 14.6 SR AR I IE

R
ARRBBETE 2P RIRERN, BAETORIFLETHELA, XL
MEAHaE | REFF delete 423 H B ATMIR

7. TEBRREEDE B i 10 A i 55 45 Ho b FE i ORI 75 NSIC (Q1), SR 5 n] LA
F 3] SRS A A H B A R
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8. VEFESZHA Trace > Delete All Traces ftl (5 T A £k I, SR G 1EKIE Bos
7l H S AR HUBH RB AR S D)8 3k 4% FE i 4 NTOT (RB) RIS A4S Q1 A&
MR DR PE R M ZE NTOT (Q1) . MIE 14.7 AT I H, 76 HL A T AT e s v
A R T AR R R R K

20e-18
1518
10e-18+
5e-18
Q T T T T
10kHz 100kHz 1.0MHz 10MHz 100MHz 1.0GHz
NTOT(RB) ONTOT(Q1) T

Bl 147 HLHHR AR AR A IR e R

9. MIBRFTA HhZPIE
10. WA 14. 8 Fizn, 18 EE Son B 1 b a8 hn e 2% i Sy H e s il 26 NTOT
(ONOISE) , Hfih V2/Hz,

20e-18

156184

10e—184

5e—18

0 T T T T
10kHz 100kHz 1.0MHz 10MHz 100MHz 1.0GHz

ONTOT (ONOISE) bIEA

P 14,8  FRLIG IR B T R T

11, RGBS i 26 NTOT ( ONOISE) , SR J5 % 0 25 208 f A\ e 7 iy 2
I (NOISE) , Uil 14.9 iz, PRA SRR B9 B 25 SR BIE He, B DUS A
W 7 Bl 25 TR T e T O, RUOA I AE S IR BV, BT LA A MR RS L
A//Hz,
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120pA

80pA

40pA |

0A T T T T
10kHz 100kHz 1.0MHz 10MHz 100MHz 1.0GHz

ol (INOISE) ST

P 14,9 SRR A P B A AR ) P T R

12. MBS AN Hh 2k T(NOISE) , #RJ5UniE 14. 10 Fras, 45k e e gl
£ V(ONOISE) , *fiky V//Hz,

6.0nvV

4.0nV A

2.0nV 4

ov . : : :
10kHz 100kHz 1.0MHz 10MHz 100MHz 1.0GHz
oV (ONOISE) SR

B 14.10  HL B AY b R R

13. {5 B4 H SO AR AR (0 X R 75 43 B B0 E AT B, = BEA00R 5 10
fEAi & 10kHz, 100kHz, 1MHz, 10MHz, 100MHz F1 1GHz, M T EAR:3E#3E
View > Output File, #RJ5 [N #i 2 SC1F N 20 16 5% 10kHz 1Y W 8008 17
EHE, WK 14. 11 Fimn,

B ST 0 55— 4 A e R T B B ARAE, 482 T ok a0 X AR AR R A He
BELEA M 2 8 6 AT B, A V2/Hz, SRS 43 9150 Y s 75 NTOT ( ON-
OISE) F1 V(ONOISE) Hi+8%dE, 0053510 V2/Hz F1 V//Hz,

HRPE IR HH , Yo e 6 0 £ 3 R AR RT3, AR 10k Hz B H 2 (19 3% 25
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{64 832.9, FIHFTGHE 45 (0 S5 20 A B A T (NOISE) #E473H5, v A
IR, B AR B A/ Hz,

ERER NOISE ANALYSIS TEMPERATURE = 27.000 DEG C

FREQUENCY = 1.000E+07 HZ
xx%x TRANSISTOR SQUARED NOISE VOLTAGES (SQ V-HZ)

Q1
RB 1.845E-26
RC 1.649E-20
RE 0.000E+00
IBSN 1.513E-19
IC 6.411E-20
IBFN 0.000E+00
TOTAL 2.319E-19

=xxx RESISTOR SQUARED NOISE VOLTAGES (SQ V/HZ)

R_RC R_RB
TOTAL 2.452E-22 4.060E-22

=xxx TOTAL OUTPUT NOISE VOLTAGE = 2.325E-19 5Q V/HZ
= 4.822E-10 V/RT HZ
TRANSFER FUNCTION VALUE:
V(OUT)-I_I1 = 7.340E+01
EQUIVALENT INPUT NOISE AT I_I1 = 6.569E-12 A/RT HZ

B 1411 B Sofk v i e s R



%15 %
B B 5 AR

il BEAZ AT RE SR L B PO PEBE AR . B AARRRIE, B, A A AIHRAE
REWA T IO Z AR B0 IR BT TR F N AR A 32 B P2 ] A A8
RIS, W iR B T 20 A n] LASORE S PE BB 24, AT 52 T R B 1 R X
PERE

15.1 RERFE

TR, HBHASEE SR R
R=R(nom) * [1+TCl = (T-T,, )+TC2* (T-T,, )?*] (15.1)
K TCO1—LERERE (x107°°/C),
TC2—— —YIRSEREL (x107°/°C %),
T—hERE (C),
T,,,— Wi (C), BIMEH27C,
JiAh, TCE MH8EGR R R4, ert RS E R ER
R =R(nom) = 1.01TCE* (T~ Twn) (15.2)
WEIEOT, HBHA T B8 P SR AL PR R 2L TC1 IS4,
P B P B R 00 e SOMIR AR A — e [ B A L BB AR A B 7 o 2 JLRTE K,
Bl ( x1076/°C), filtm, HuBHAE A 10kQ, kiR 250k +200 (x107%/°C), N
TC1 =0.0002, TC2 =0, 4IRETIE 20°CH;, HBHE K
R =10000 x [ 1 + (0. 0002 *20) ]
Rtk , 4IRS 20°C B, FLBHAE R = 1004002,
55 H AR SCARARL, 249053 A28 A Ao i BRI Fl (B A 3 AR A =00
L=L(nom) *[1+TCl % (T-T,, )+TC2*(T-T,, )?*]
C=C(nom) *[1+TC1*(T-T, )+TC2%(T-T, )]
AR, HEMESRA TCE f850RE R 5.

nom
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TEFIA) OrCAD R {Fh, Capture R TCHIF R A I E R BEM LS E, r
PIABEXT HAS IR BE 228k TC1 A TC2 . ZE45 R 43 B 2 f H] Breakout Joff,
Al LL3d3f PSpice A5 7 2 i 2 0 HAORLEE R TUN N

hn, X B N L 24k TC1 =0.02 ( x107°/°C) B, B 4EM Brea-
kout TG4 E Fh % #% Rbreak JG, #RJ5 4 rmb > Edit PSpice Model ] JT H:
R

.model Rbreak RES R=1

IS

.model Rtemp RES R=1 TC1 =0.02

15.2 B1riEnr
LS HEA TS AT . LA HT SR B RS AT, LB UGR B (TNOM) Wy

27°C, WA 151 Fros, a7 HoE % 0 P Options 63004 2R 17 32 &
TNOM g {5 EERGILEE , - [R]f rit 6 PP 25 ST B0 B8 Y 2 0t DA% L JBE Oy R v A

i,
Simulation Settings - temp sweep @

| General | Anal_l,lsisr Configuration Filesi Options ‘ Data Collection | Probe Window

Categon: st (.OPTION)
TS| Relative accuracy of Vs and I's: 0.001 | [RELTOL)
gz::ile‘;;ﬂ Simulation Best accuracy of voltages: 1.0u  |volts  (WNTOL)
Best accuracy of currents: 1.0p |amps [&BSTOL)
Best accuracy of charges: 0.01p | coulombs (CHGTOL)
Minimum conductance for any branch:  [1.0E-12 | 1/chm  (GMIN)
DC and bias "blind" jteration limit: 150 | (ITL1)
DC and bias "best guess" iteration fimit: |20 | (ITL2)
Transient time point iteration limit: 10 ‘ (ITL4)
Default nominal temperature: 270 | B [TNOM)
[[]Use GMIN stepping to improve convergence. (STEPGMIN)
[[] Use preordering to reduce matrix fill-in. [PREORDER)

AutaEunvalge...l [MDSFET Dplians...l lAdvancsd thinns...] [ Reset ]

I OK ] [ Cancel ] Apply
BI15.1  BROIAM P i B Sl

k15,2 Frs, e E U E % O 2E P Temperature (Sweep) , i i i A
— 0 FLR B ECE IR BN AT LIS B S A T R A R A LA AT
TE L B, HEOKEAE 27°C | 55°C F1 125°C B 43 0l i2E 47 Ik 25475 .43
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B, SRR A NIRLEE S 905 ELROE [ I 7R 7E Probe B /R BT T H

Simulation Settings - temp sweep

| General | Analysis | Configuration Files | Options | Data Callection | Probe Window |

X/

Analysis type:
DC Sweep v
Dptions:

Primary Sweep
[]Secondaiy Sweep
[“JMonte Carlo/worst Case
[C]Parametric Sweep
Temperature [Sweep)
[]Save Bias Paint
[[JLoad Bias Paint

(O Run the simulation at temperature: l:l C
(® Repeat the simulation for each of the temperatures:
[2755125

Enter a list of temperatures, separated by spaces.
For example, 0 27 125

€

l

0K

] [ Cancel ] [ Apply ] [ Help

l

E15.2 & EJEEEE

W 15,3 fiis, Fe07 HBCE S 1R s i, S R E iR

B, RIRE N 0C, SR

s IR Sm o PR 8 BHPRE A SRR, P b A IR O 0 At

X/

BWAER T -T,,, .

Simulation Settings - temp sweep

N

SN

50°C, R 1°C, YR E

[ General| Analysis | Configuration Files | Options | Data Collection ﬂ Probe Winduwl

ZE T, Probe
e,

s N

Analysis type:

T

Options:

Sweep variable

O Voltage source
O Current source
O Global parameter

el Iy
X

[[]5econdary Sweep © Model parameter T I:
[IMonte Cailo/worst Case ® Temperature Parameter name l:]
[;!_Paramellic Sweep
| Temperature (Sweep) o
Qevetinton || Qi —
O Logarithmic D ecade End value:
Increment: ‘1—}
O Value ligt ‘
ok J [Ccanes J [ 2w J[ _rep

K 15.3 EEHEM S IrikE
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15.3 A%

%31

FAE L BHAE R 10kQ, R R BN 200 ((x107°6/°C), W] TC1 =0. 0002,

L 2l iniE 15. 4 sy m g El, 3GE AT B g ia . JEZPEIR B R
BOTC1 BIEBEE N 0.0002, PRIGHEIRIE 15,5 FiRdt TC1 W& FRAEUE ST B
BB, o 7 R L BT R % 2615 5 VR 517645 (Place > Net Alias) .

R1

YR YR
L]V 10k v 1ok
10V — 0V —
-T -T  Tc1=0.0002
0 :0

K 15.4 B0 BORE R 155 SaRRERETCI )

SRR S B
2. T 15,6 Fizn, R e EAT HOR AR IR E i s, RARIRE N
0°C, ZEHREE R 50°C, HiER1C,

Simulation Settings - temp sweep @

Genem” Analysis ‘Cunfigutaliun Files | Options | Data Collection | Probe Window

Analysis type: Sweep variable
DC Sweep v O Voltage source |
e O Curent source
ﬁm'— (0 Global parameter L I
Model parameter
[]Secondaty Sweep O Modelp

[JMonte Carlo/wWorst Case
[ Parametric Sweep

® Temperature

|

| Temperature (Sweep) Sweep lype |
e | [ O S | By
O Logaithic End value: 50
Increment: 1]
Ovalelit | S—————————— | !
0K ] [ Cancel ] [ Apply ] [ Help ]

K 15.6  ELURIELE S0 20 i
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3. BATHLEEATEAIHT,

4. TE Probe St #EE Won il H L HE s B0 s XTHLBI(E AT s . HFHAE A
R, EL TR i P L, -5 9 e L BEL A FR A A LA

5. it Add Traces i F #8422 38 26 7 HE X A BHAELHEA T 8 o B 9B
Simulation Output Variables /5 E. 5 258 Eﬁﬂ%’%qﬁi%‘ V (VR) ., #RJg WA MR
Functions or Macros PRES] R ik FBxS <7 If ,
FLARS 07 2L RS R P R T (R1), Fffy Lrace Expression VIRV IRY)
SFERAE 15. 7 B REgRas =, B 15.7 FPH RI (AR

ngh, PR DL R A s Ria X, A S
AR BB b e B, A&l 15.8 TR, 7E Probe i I R i 11 Hhoig
2375 3 L B B 2 Ut 18 s T2 1 K

10.05k —
///
LT
///
10.00k o
B
///
T
9,95k =]
9.90k
0 5 10 15 20 25 30 35 40 45 50
OV(VRY I(R1) m

15,8 HL BEL{E R B AR AL O A4 25

FE Probe Bt % T WoR # W AT 645, Al LG 23R B A 27°C i Ha BHAE A
10k, IR M 47°C BFHLFHAE M 100400, 18 1 DL b 2048 v LLAS 2098 B T+ 20°C
FLBHAE R i 4000, RPZRMEIREE R%0Ch 200 ( x1076/°C)

6. WK 15.9 pron, ZRMEIRIE RE TC1 i o

BHNO, “WRIEERE TC2 BEE R 0.001, H VR AMV
B L A AT BT, ﬁgﬁiﬁiy\ﬁﬁ/}ﬁﬂ} V1 10k
PEATRAERIEEL, ATLUAE RO 20 (B R 10V = TC1=0
VAT, AT A I A T Tez =000
7. 1£ Probe Bt %L FIE W st 1 rh i £ESE R *
Window > Display Control > Last Session > _;_0

Restore, W2 531 15. 10 fF 7~ 19 IR il
LT 15,9 XL BH I —URIEE 25K
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20K

16K

12K

8K

0 5 10 15 20 25 30 35 40
aV(VR) I(R1) o
misz,

FE 15.10 RS LR, YR R 8 TC2 i i BELAE 5

%] 2
1. 22N 15. 11 PoRryB kK, — R1

45 50

A DINOL4 3 diode B eval TTIFE «1/I\(/»
2. WHEIREH AR, wmE .

15.12 fis, BRI VI RE N ETW, 10ov T

IR OV, Z5RMEN + 10V, HiEh

/ D1
D1N914

0.01V, & 15.13 fi~, REXRE N —L—O
A, BIRE N -55C, GRMEN

+75°C, ##HR10C, R A T 4B

Simulation Settings - DC Sweep [Z]

| General | Analpsis |ConligulationFiEesr Options | Data Collection Probe Window

Sweep variable
(® Voltage source Name:

T—
O Cunent source

TS O Global parameter )

BFinoysvees . —
SecErdan SHeeD O Model parameter I—‘
[IMonte CarloAforst Case O Temperature :

[]Parametric Sweep

Options:

[] Temperature (Sweep) Sweep type

| Eav: BB’as ?lnf ® Linear Start value: ‘El

B ol s ok o End value: 10 ‘
O Logaiithmic

Increment; | 0.01

OValueligt |

=]

[ 0K ]l Cancel ] Apply
1512 FHMHBRE

K15 11 R E RN AR
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Simulation Settings - DC Sweep

| Genera![rAnaL'-'Sis | Configuration Files | Options | Data Collection | Frobe Window |

Analysis type: Sweep variable

DC Sweep v O Voltage source Mame |:|

(O Lurrent source

jons: fodel
ﬂ.mlons, O Global parameter '
Primary Sweep Model name:
s e
[JMonte Carlo/worst Case © Iemperature i o
[ Parametric Sweep g
[ Temperature (Sweep) weep lype
O iavde :!as PPqn: ® Linear Start value: 55
[[JLoad Bias Poin S End vales [75 I
oganth
Increment: 10
O Value list l I

I 0K I[ Cancel l[ Apply ” Help ]

1513 HEE
30 WoR TACE R B RE O R AR AR A Rt 2k . SR FESE A Plot >
Axis Settings > X Axis, SR/57EE 15. 14 HPik#4% 4] Axis Variable, 7£75 5513
HESE V(D) AERHTHY « 4, Bty OK FZHIX B8 HEATHE

Axis Settings

Kbuis | Agis | X Grid | Y Grid |

Data Range Use Data
(® Auto Range & Full
O User Defined O Restricted (analog)
[ov | 1o [10¥ | [ov | o [1ov |
Scale Processing Options
@ Linear Fourier
O Log [] Performance &nalysis
Axis Title
Axis Variable...
|U;~‘er Defined Title
] Use this title

I 0K ] [ Cancel ] [Save As Defaull] [ Reset Defaults ] [ Help ]

B 1514 B « BAS
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4. BN TAERIRBOE ML, R Trace > Add > T (D1) Xl —
A& DI R HIR B HEAT N . &1 15. 15 Firzs Wi B AR AR, B8 i i D Bt vl
FeAA I — TR BT 2k

10mA

/
I
il
l

R e e e e et ——

—
A R e A e e S

0A

ov 0.2v 0.4V 0.6V 0.8V 1.0V 1.2V
ol(D1) V1(D1)

FI15.15  TREEARfRET, AR DINO14 i H It b s AR Ak I B i £
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N N F0 # 37 PSpice X EY

PSpice B AT DAFEARRAY G B v EA T ST RIS PSpice 15780 2 B8 258 7] LLGE
i Start FFIH3E AL PSpice > Simulation Accessories > Model Editor Dl 57
BEXFATIE B, B0 TE Capture JEFREI ik € K PSpice Jufnfd, AJF1EEE rmb >
Edit PSpice Model 117 LIX HAT/H 8, 47E Capture J5EIRE TP} PSpice JoawfF:
BRI GEAT S ), AR DL RIAS TR SR AR SO, % SO A R S5 0
HIH B4 FR—3L, H140 < project name >. lib, X PSpice Ji 45455 BUKE O 457 it
R, Aotk BHlEKgE AT H S, IFH R H &S B PSpice B
BHEESZ—. 247 PSpice fARIHE S H AR A7 5 1, — Bzt g i
B, AR FEU5 E % E % 0 3E$E Configuration Files > Cat-
egory > Library, RJ5HETCE XN B 2R SCHF S gk 2

16.1 PSpice JC 2511 )@ P

1E Capture 17, QRFITCEAT LT RO E, I8 AZTTa L 45 1
AR R

- Implementation ; A&7 Fk

- Implementation Path . %I & BA% W SRR e 0 BB SO P B &R0
B, WA

+ Implementation Type: PSpice model

- PSpiceTemplate : AR FIF H1L B AL Capture JTARF4Z

4 Capture JUHRF7E Capture B # B B 4 48 2% h ol (S B0, R pU I g
PE2 A S A n 20 a5 R PRSI R, T 16. 1 B i dh IR Q2N3904 HYASE
JEtt,

Q2N3904 1) PSpiceTemplate % XK

Q"@ REFDES % c % b % e @ MODEL
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Hrr ) SRR Q FRRBUR AL AR . A oas 2R R LR 16.1, &
FR I RSB G FRANBET 5% 2 s

5 AR TER R TR 2 AR AT S, AT DS R Zoe R BLAR 2
BARACERTS <~ B, anlE 16,2 Bros 9 3R B R IZH B Top 102 Fl Bot-
tom JIEZA R, TERZ B A BBE R AT R2, EATRZBE S MNE S R
Bottom R1 FIR Bottom R2, FETH/ZH P WA —HFH, #&E N Rl,

% A |
| SCHEMATIC1 : PAGE1: O1
Color Default
COMPONENT 2N3804
Designator
Graphic Q2N3904 Normal
D
Implementation Q2N3304
| Implementation Path ]
| Implementation Type PSpice Model
| Location X-Coordinate 360
|Location Y-Coordinate 110
| llame INS960
Part Reference @
PCB Footprint TO92
| Power Pins Visible r
| Primitive DEFAULT
| PSpiceTemplate QY@REFDES %c %h %e @MODEL
Reference ™
Source Library CACADENCESFE_16.3TO0LS\C _|
Source Package Q2N3904
Source Part Q2N3904. Normal
Value Q2N3804
B 16.1  Q2N3904 HIHHCJE 1
# 16.1 PSpice JLEEHE X
Rt JCA T Sl
R CER 1,2
C L 1,2
L A% 1,2
D Iy Anode, cathode
Q LN Collector, base, emitter
M MOSFET Drain, gate, source, bulk
VA IGBT Collector, gate, emitter
I ERT IR/ + ve node, —ve node,
A% CENER +ve node, —ve node,
X FHL % Node 1, node 2, ---node n
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*x%% JNCLUDING Top.net xxex
* source HIERARCHY

R_Bottom_R1 NO0S22 NOO469 1k TC=0.0
R_Bottom_R2 0 NO0OS522 1k TC=0.,0
V_V1 NOD469 0 10V

R_R1 0 NO0S522 1k TC=0.,0

E 16.2 JERE MR

@ REFDES Hicestitn's, Flin Q1. R2 %5, % & XS MAFR, &2Loeestt
15 Iy 4% I 00,26 16. 1, @ MODEL MAE R & Fik

16.2 PSpice BRI ¢

PSpice BRI — e A% H
. MODEL <model name > <model type >
+ ([ <parameter name > = <value >
RO PR B P REAAUR R 16, 1 PRLE R T RE, KO 8 74T, Juasft
KRS TCA 2 FR—E, BN, NPN H AR T 00K A S R . 2 16. 2 140
FIH T PSpice Toawt 44 FR S HXS I B TEA 1282
BN, Q2N3904 fb A% AYTEANF AL & LINF
.model Q2N3904 NPN (Is =6.734f Xti =3 Eg=1.11 Vaf =74.03 Bf =
416.4 Ne =1.259
+ Ise =6.734f Ikf =66.78m Xtb =1.5 Br =.7371 Nc =2 Isc =0
Ikr=0 Rc=1
+ Cjc =3.638p Mjc =.3085 Vjc =.75 Fc=.5 Cje =4.493p Mje =
.2593 Vije =.75
+ Tr =239.5n Tf =301.2p Itf=.4 Vtf =4 Xtf =2 Rb=10)
% National pid =23 case =T092
* 88 -09 -08 bam creation
% 16.2 PSpice ##EIFE

R JCAR Y e

Qname NPN NPN @ik
PNP PNP SR
LPNP L % PNP k4%

Dname D TR

Cname CAP A
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(%5)
A JLAHFE T TG
Kname CORE JELR MR
Lname IND H Ik
Mname NMOS N #1 MOSFET
PMOS P 7! MOSFET
Jname NJF N #4 JFET
PJF P Al JFET
Rname RES L RH
Tname TRN (TS
Bname GASFET N 7] GASFET
Zname IGBT N % IGBT
Nname DINPUT B Ao
Oname DOUTPUT B oo
Wname ISWITCH IV PSS
Uname UADC £ ADC
UDAC £ DAC
UDLY BFIER 2
UEFF T ik R
UGATE FRfie T H
0)(0) B 170 FiF
UTGATE i
Sname VSWITCH A R G

BERIZFR Q2N3904 LLFHE Q IF3k, KW Q2N3904 Sy XU B fit (A A Y, 6L
TIZERN NPN, #RZHEE TRES (| W, BT RS « JFk, Xoods
RRYEEAE BEATA 4, BN, SRS E T 58, A I Jods b3
(PCB) 4§,

REBOCAH R IRBEA PR E O b7 Lo SR, W] RL5E A R
I A BB AT E

.MODEL <model name > [AKO: <reference model name > |

+ <model type >

+ ([ < parameter name > = <value > [tolerance specifica-
tion]]*

+ [T MEASURED = <value>] [[T ABS = <wvalue>] or
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+ [T REL GLOBAL = <value >] or [T REL LOCAL = <value
>1])

P BR N A ) Ah—ABERYSE A R ik, RT DL AKO 15 A1 TR
UGS, XA R AR EE G A BRI SR AT, ORI AL S, Ty, fildn, 7
BT BF /MA R 75 B EARSE Q2N3904 (14 PSpice B A A S50+ A
g WGHRLARLE SLUNF .

.model Q2N3904 minBF AKO:02N3904 NPN (BF =75)

PUE GG f IR RER Rl SRS RIS E, FIRZ s v LU, — 41
AR

TERAYE SRR, A =SS IRE R BASE, Koy S S8 UE T
AR R AR AR

T MEASURED

T ABS

T REL GLOBAL or T REL LOCAL

T MEASURED MRS HE I e . BOAE D 27°C, iR XA
B, K5 TNOM,

T ABS HPRIREICHF TAEMBOI SR, Tiem i T/ERERZD, T
AR K EE A T ABS,

T REL _GLOBAL AJc#i Rt e &R E, RIcasEE S sERE S T
~ REL LOCAL M2,

T REL LOCAL FEZEIE T 2S5 A ) AR B v T At A A A
B, i, Q2N3904 A TR EAT BAE IR SF I, AR 0 IR BE L A SR R
JER 5°C, DLET AT DIAERERE Ay 25 AN S N4 R i#%4) T REL ~ GLOBAL =5°C,
TEAERI T

.model Q2N3904 NPN (Is =6.734f Xti =3 Eg=1.11 Vaf =74.03 Bf
=416.4 Ne =1.259

+ Ise =6.734f Ikf =66.78m Xtb =1.5 Br=.7371 Nc =2 Isc =0
Ikr =0 Rc =1

+ Cjc =3.638p Mjc =.3085 Vjc=.75 Fc=.5 Cje =4.493p Mje
=.2593 Vie =.75

+ Tr =239.5n Tf =301.2p Itf=.4 Vtf =4 Xtf =2 Rb =10 T _
REL GLOBAL =5)

* National pid =23 case =T092

* 88 —09 -08 bam creation

*$
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ME KA - 55°C , 27°C F1 125°C HEATOG EAHTY, R AREE Q2N3904 AY IR EE 43

Rk —50°C . 32°C F1130%C

16.3 L%

PSpice JLAH ] IRR A Z NS AE G, RO (B850 R H
T B XA 7 M B, X IETTAR P BEAR T L, 7E PSpice FAR HAY S —A

TR X, BRFCRAS LF411 ) PSpice FAH
X “@ REFDES % + % - %V + %V - %0UT @ MODEL

TUaAF A5 AU o 250 55 PSpice 1~ FEL I A E ORI, 3 5 HOR 4% LF411

1 F BT
* connections: non - inverting input
* | inverting input
* | | positive power supply
* | | | negative power supply
® | | | | output
* Ll
. subckt LF411 12345

cl 1112 4.196E-12

c2 6710.00E-12

css 10 99 1.333E -12

dc 553 dy

de 545 dy

dlp 90 91 dx

dln 92 90 dx

dp 4 3 dx

egnd 99 0 poly(2),(3,0),(4,0) 0.5.5

fb 7 99 poly (5) vb vc ve vlp vln 0 31.83E6
-30E6

ga 601112 251.4E -6

gcm 0610 99 2.514E -9

iss 104 dc 170.0E -6

hlim 90 0 vlim 1K

j1 11210 jx

-1E3 1E3 30E6
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j2 12110 jx

r2 6 9100.0E3

rdl 3 11 3.978E3

rd2 312 3.978E3

rol 8550

ro2 799 25

rpo 34 15.00E3

rss 10 99 1.176E6

vb 90dcO

ve 353 dc 1.500

ve 54 4 dc 1.500

vlim 7 8 dc O

vlip 91 0 dc 25

vlin 0 92 dc 25

.model dx D(Is =800.0E -18 Rs=1m)

.model dy D(Is =800.00E -18 Rs=1m Cjo =10p)
.model jx NJF (Is=12.50E -12 Beta=743.3E -6 Vto= -1)

. ends

TE.

LA TR ELEHFSTHNIE, AAEIN—AEHLFZIE, TR
FET r AEAT S 88, S HEAIE L IR E KAL A Capture P Part Editor 7T 25 4 % 4 23
LR LB AT AT,

16.4 BRI ZGipEdy

PRI 2 T A B R SCA S X, FRPE I LA 24, A
16. 3 JIr7R ARSI AE [ LI/ L R AR 4 2485 750 4 4 4 56— RN 2K PSpice
JeE R IERY , BALE DL SCARIE A R, it SR View > Extract Model 1]
DI B R 2 . B 16. 3 TR AT LUE B — 81 ks, fERs i AA =
R S2I0 R R | AR TR 2 4 s LA R o Al e S B A TR R R

ST HTIR N B SE R BRI File > New ZE TCHMFIE, K5 % £E Model >
New & fiocaett (WK 16.4),



184 | JET OrCAD Capture Fi1 PSpice [ #54l L g% i 15 0 3

Ezener_diode. lib:D1N750 - PSpice Model Editor - [Forward Current]

B Fle Ecit View Model Plot Tools Window Help cadence - =
Y W - A
S g

Model ... Type Modified Dat. Forward Current

DIN7SC  Dio.. 04/24/1t atC
To inchude this spec in the made!
estraction please enter tWo of mare
chata poinis in the lolowina table;
—— —
#] Wwa | wd
1 1
7 T
5 [
4
-
&
¥

6.4y 8.
o Efud (27°C)
Forvard Vult

J [l Forwaud Cur..J @ dunciion Ca. [ [ Reverse Le.. [[G Reverse Br.. [[@ Reverse Ae..|

Parameter Hame|  Valus Default Activa Fixed
13 B.805e-016 1e-020 [0 Ae-014 _z
1 oz s [ |

RS r ie-006 i wani ] In]

e ] T} o o

F 5 W w S I

Eo 141 04 551 | P o
SJ0 1.75¢.010 1e-020 0.001 de8121 Ll 1 i
Ready

Bl 16.3 FEAIgnEE 2%

RO i AT 11 FhE B
Jtasffal (e e, ] LU S WA 7
SESL I BIHY Use Device Char-
acteristic Curves #1 Use Template,
Use Device Characteristic Curves 3= %
T # 7  E AY PSpice i I 7}
Use Template =% T 87 S 800 &
Hoas FBL AL . F|H Use Templates
AT TC AR 32 ] T PSpice
R, AR A VH#

REAVEE ST S8 T, 5B G
2 H 3 OZ B ) Capture JGHS {4
5o BB BRI B BRI B 26
T 16.2 HE L —2, FF bt

Model Name: | Q2NBEEE
Cancel
(3) Use Device Characteristic Curves

(O Use Templates

From Model: Diode ~ |

Diode

Bipolar Transistor
Magnetic Core

Ins Gate Bipolar Tran
Junction FET
Operational Amplifier
MOSFET

Voltage Regulator
Voltage Comparator

Voltage Reference
Darlington Transistor

Bl 16.4  #A7HRR

TETCA TS . A Capture JCAFIFAT 5 I — o SR O J5t B K] 4 4 e B R E A
K 16.5 Fras, IS SEH Tools > Options > Schematic Editor X} Capture #5417
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WIRTETIA , AR (1 TC RS A5 PR BT 24 R Y B 7 BRI R AR e,
JoBr T PR UE ) PSpice TGRS, PILAE 232 File > Export to Capture
Part Library 7 BRCEH: . G0E 16.6 Fras, B 26N PSpice i/l (. LIB) M
HA R Capture G (. OLB) EEARAFHOIL, SRJG M OK #REL T o4
5. MU 5 B S I — B E 1, LIE/R PSpice BiHl—T

el AT 5 e )

Options

Pait Creation Setup

Schematic Editor

 Capture

Save Pait To
(® Path Same As Model Library
O UserDefined Part Library

Base Paits On

Paits In An Existing Part Library

C\Cadence\SPB_16 ook CaplurehLi
Misc Settings:
Cutrent Library Path | C:\Cadence\SPB_16.3\tools\PSpice\Library |
Backup Directory: | C:\Cadence\SPB_16.3\tools\pspice\Backup

Synchronize Graph Splitter Windows
Automatically Update Graph

i
X

Create Parts for Library @

Enter Input Model Library:

;rC:\PSpice Exercises\myTransistors\my T ransistors. ib | Browse... |

Enter Output Part Library:
: A\PSpice Exercises\myTransistors\myT Jansistms.olf Browse...

[ oK ] l Cancel ] [ Help I

Bl 16.5 7F Options HE#E

Capture schematic Editor

16.4.1 ##EESHI

K 16.6 N HILRAF PSpice FiAY
F Capture JCASF

I A 7 2 e 25 T LA DAIRAT ) 22 S P ok ) 2847 FE 11 PSpice R4 T 52 1l
PR H. Model > Copy From 2 tHHLUNE 16. 7 U7~ ) Copy Model 1517
EHIE O, BN Y Source Library X6 HE %5 /8 75 22 &2 i A9 JE S0, SR M

JIT 8 P SO AR RE TR B1) 3 v 0t P 252 ARSI T ELYE New Model X 3 HE Hh i AHT
BRIZAFR, o i OK HeH X i 8 HEA TAf A

16.4.2 REEAN

EHZEH File > Import Wizard [ Capture] 7] LAgE AR S AW S, 7R
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T ji) S o B LK 2R SR HE AT A
B R B R TR AT
5, AERE— K H AR X — AR
FHE, WK 16.8 i, H4ciH
T N e L R P i AR AL SR
Je R AR E VR BT S  (E AR
S, ) AR ) 5 ST
AL g 6 245 2E I 32 R A
R ICA AT S0, %455 s
BHCK R B IE AR, AN 2 B
HE, S Ah T LASE i 3 e e B B
(1) Capture £F % 5 155 78 4H 5C 1K 119

I S ITA AT S, 20 A BARR S

=
Copy Model
New Model ‘:m:plﬂFB-lu:l I
Source Library: EE:\Eaden:e\SPB_'lE.3\lnnls'lpspic!E Browse... |
FemHoset -
|inf@40al =
|irf840lc
|iiF1010e
|iF1010et
i1 010n ¥
[ ok ] [ cancel | [ Hep |

Kl 16.7 MEAFTETCAMEE P2 #i PSpice 17

Model Import Wizard : Specify Library

It facilitates the user to :
- associate symbols for the PSpice models that could not be recognized automatically.
- update existing symbals for the PSpice models.

Enter Input Model Library :

|C:APSpice Exercises\myTransistors.ib

Model Import Wizard automatically associates symbaols for all the PSpice models it recognizes.

Enter Destination Symbol Library :
C:\PSpice Exercises\myTransistors.olb

(o]
(o)

x|

MNext > I[ Cancel ]L Help

Kl16.8 RIS AmS

TEE16.9 W1, M\ IRF. Tib TGS 14 v A2 il — i [ Pk i # 22 W] 9 MOSFET,
X HAEATE MO HARAE A mylRFS40, ARG ZX T o | Mt & F, nl LA
TF R view model text FEHH XTI Y SCAS SCAFHEA T2

H T MOSFET i R ELE AT, Fr LA Associate Symbol #2411 1% A 1)
JUERPFEEATIGE . nI&T 16. 10 Frzs, AICHs R T4 2] —A4> NMOS ik 5

MOSFET #HVEL ,
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Model Import Wizard : Associate/Replace Symbol g‘

Destination Symbol Library : C:\PSpice E xeicises\my T ransistors\myT ransistors.olb

P “YYou can do either of the following :
@ | (1) associate symbol for models without symbol, or (2) replace existing symbol for madels.

Models with symbol Models without symbol Symbol :

| | Modeltame |  symbolMame A
Q2NTTT7 G

Associate Symbol [

(ontesies ] () ) (o) (7]

16,9 Xka# BB

Model Import Wizard : Select Matching

4 Select library to pick matching symbols :
[C:\Cadence\SPE_1G.3\tnuls\capMe\iblary\pspice\pmms.nlb v i G
Model : MYIRF540 Symbol : M2NE768
Matching Symbols |~
1
i
—
i
v
%
(omicaren ] T | .

F 16. 10 A8 $ DU E (e R4 5

=

MOS ZBHAF o HB X E L, WwRiEAERBERE A RTENHFT TR
AR FANGTF, NWETEHFTAHA—NEHBIE, ATREEFTER, &
T H AT TR AT S 3

i 16. 10 Fras, AFIF A NMOS #5445 52k H pwrmos. olb JT#F 14
WE 16, 11 frzs, T RUAUERE RIS (1, 2, 3) 5 Capture JTCaeFAF 5 5]
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B (d, g, s) AHOCHE, MIE 16. 10 HA] LIE B TA 55 4 5K

Model Import Wizard : Define Pin Mapping

For each model terminal, associate a symbol pin. The optional model terminals may be left
unassociated. Use "View Model Text" button to view the model definition.

Model : MYIRF540 Symbol : M2NETES
Model Terminal | SymbolPin A
1 d El
2 £
; | —

v

£ |

IS

View Model Text

[ < Back “SaveSymbol][ Cancel ][ Help ]

16,11 5 AR T v s F0 5 | BEIA4 AR

MYERE 16, 11 H%k#E Save Symbol %41 KRR 22 HEATARAE RS, B2 Bt an &

16. 12 JJT75 i myTransistors. lib A8 P2 SCHEF1 26 A SCHRF 3R b aT DL 2144
FREAVERA 45 H BB e - 455, I H LA Replace Symbol #4575

AP I 3
FEXHFHED , WISRBRE A BE B OC AT, I Associate Symbol Y75 44
2B,
Model Import Wizard : Associate/Replace Symbol @
Destination Symbol Library : C:\PSpice Exercises\myTransistors\myT ransistors.olb
‘You can do either of the following :
= | (1) associate symbol for models without symbol. or (2) replace existing symbol for models.
[¥] Models with symbol  [i7] Models without symbol ~ Symbol : MYIRF540
Model Hame I Symbol llame A
Q2N77TT Q2N777T
pIVIRFS40  |MYIRF540
b=
1 __4%
i
\:V L
b5 | %
| Replace Symbol i
[ <Back ][ Fish ) [ Cawel | [ Heb |

& 16. 12 myTransistors PSpice TR 2 i 2

5521 BERYZRT 2 Gl SRR G ) B HTEAT T R DR



W16 3 nFug . PSpice B2 | 189

16.4.3 HEEITEH

RO G e b TR R 0 P i 2 B AR S, JEHY PSpice BIRIE 28 A
HER R G T Ak, R THERR I A B s N T, W EBE T,
LY 2 2% 25 2 W% PSpice BRISCHREE—47, ILAEXT . model i /A] HEAT d 45 11
BHBE EE AT IR . FERAT AT A N B AL 5 A b (H2 24T LR S+ JF
%o BRI ERA T R A AR IR R SR, il

* Q2N7777 transistor downloaded from semiconductor web-
site 23.4.2011

WA LIFE Capture H1il 1 PSpice BAIHE S, HOou/ 55 . 201 H 4 HLA% ik £5
Bt (L dsn), SRIGIEPESEH Tools > Generate Part ] JT Generate Part %
M, WK 16. 13 iz~ , 1E Netlist/source file type Y SCA2E I X 75 AE HH £ £E PSpice
Model Library £ %Y 2 | 4R J5 7E Netlist/source file X 3 HE o7 38 1 P W F4¢ £ 1€ $%
PSpice HHISCH: . 4% T 2R AE Implementation name BEI P EHBRIL TR, WIRE T
B A S 2 Y DA BB 44 AR s ok

Netlist/source file: 0K
| C:\PSpice Exercises\myT ransistors\myT ransistors. ib i Browse...
‘ =

Netlist/source file type:
]Féaice Model Library v J
Part name: FPGA Setup
GEY
Destination part library:
iC;\PSpice Exercises\myT ransistors\myTransistors.OLB J
(® Create new part Update pins on existing part in library.
[] Pick symbals manually
Sart pins Additional pins
Implementation
Implementation name:
Q2N7777 ¥ \

Bl 16.13  FIF PSpice A1 BY, Capture TG4
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16.4.4 #EEIMNER

iR iR de B N Difg, I HIZ D RE AT LAXT PSpice A5 5% 3 OT % 14 A #F
ATImeEs e 5 m S RT LU T PSpice 5 5, [HRBIAI R BAR NS AABER 2,
PEFESK A File > Encrypt Library o] LW ZESCHEAT M, anfEl 16. 14 Jixs R
S XA A, 38 Ak 0 Y A X 7 8 ) PR S A B HRAE S e A T 1R R

Library Encryption @

Library to be encrypted | ¢:\pspice Exercises\myTransistorsimyTransistors.lib

Encrypted Library Folder | c:\pspice Exercises\myTransistors Q

[] partial Encryption (contained within §CONENCBEGIN and $CDNENCEND)
Show Interfaces

[ ok ) [ cancel | [ Heb |

& 16.14 JLEsEEINE

W HAEXT PSpice TG 14 2 (0 /3 JCas AR b AT N %, I an i~ oodefd, T
AP AR T A) FF Sk RN Sh B us inan R i) .

$CDNENCSTART beginning of model text

$CDNENCFINISH end of model text

4R Partial Encryption #5430 in% A& 3£+, W] Show Interfaces i 7 ¥iij [ 15 1
H VPRI SR SCHF AT NG, (B4R 7 B il 11, BV RY ) 42 5 | T
fan, AU Y G IAAE I R SR . AR RN AR FLA

ey
N

16.4.5 1IBIS ¥izs

OrCAD 16. 5 JRAY S HFF IBIS 1. 1 fRASAYELAS, {HJE OrCAD 16. 6 — EL S F5 %
IBIS 5. 0 JiiAs

TE OrCAD 16. 6 iRASHT, Fi| AR 74 4 4 % AT LA4E IBIS Fil Cadence &4 Y De-
vice Model Language (DML) SCPEE:A64 PSpice ESCHF, #E#/ IBIS 1/0 S
TR SO 2R,

IBIS #5782 4301 1Cs Z A1 el 8075 1k i, b, &5/ il s
AL, ZIEA YT UM AL AR AL I H R/ P R R/ B () T A e
FERAE T 1Cs A% A RIS 22 ppdn et , (AU AR ALY 1/ O G up AT 9F 1A Bt
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BE G T NI SEIY 10 S nh i AT RRAEAR B . LA V/L R V/T 8l 3 Bt 14
B IBIS AEAY | SE o AL 2k i BH TR L . AR ke, TR M S SR
[EBL ) S R NP AN S A TN (2 1k 6 DL Rk 3 8
IBIS FEAYEE BRI XA B 10 0 ELAEAY | PR B ATTHEE R 45 1 ESD fry . &
B 5 1C BT | BAVAR SCHR Y [ A 27 AR RN AR % T E 5 T . S hRiE SPICE BEBUAHLL
IBIS # AL Bz AT BE B IR, JF AN 237 A AW S L,
DML C{F 3 A 30 B Cadence B4 T BAFH, FT 00 il i
IBIS H 4 Bib &8 TR g i TR HAS AT LAXS H AT i)
Model > IBIS Transiator

R ROCEA S IBIS FEigs

16.5 A%

%31
I A 2 2 o 454 405 20 — %
B EHEIE, 100R
1. BIEEZFH zener diode [ R
iEIH, RiF4HmE 16,15 fr °V°'°:L__ ~ g:mso
NHHLESE SR A AR R
KA TV, ZEREEE LI eval B 1
# diode JUF R HEA TR, =
2. £l PSpice > New Simu- K 16.15  BiEFran —HAS R di g R

lation Profile {7 EL1% & /4, Anal-
ysis type ZP BT EAU HIm A oA, G ER 1V, SRR 10V, LR
0.1V (WKl 16.16), LU#R 4.7 VK RSN TR E, Yo EFETHRH
AT, TR V1 BER(E S OV, FFAS R0 L i 4 1 05 BT

3. WEE MAE ARG £ FE rmb > Edit PSpice Model ] 7145 g 25 . an &l
16.17 FiR, B C I E A RN zener  diode. lib, 87~ 78 AR ) 2 45 25 ) 034

4. MTIFR T HALES: View > Extract Model #1758, 7E5H—1
PSpice H A gt gn e P A Yes #2041, ARGTER T RS O b sy OK %
B, WA 16,17 Fios, BERL Gk s el oo A8 By IE ) F e 2

5. FEMZRIEDE W RS — AT FAN I, 43 516 R AR A5 Y 1) AN []
FepEmZe, Yptw it mhdknt, Ko haanE 16. 18 i SEdE H, 8135
YA Active SIATIREIEI, XS E S I FetE BUEBARDC . T e S 0 e ) o
TEREE M 2 S L B S HGH T AT
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Simulation Settings - DC sweep @

General | Analysis | Configuration Files | Options | Data Collection | Probe Window

Analysis type: Sweep variable

'DC Sweep v (® Yoltage source Name: [v1
. O Current source

Options: () Global parameter

[]Secondary Sweep © Model parametes
[]Mente Carlo/worst Case O Iemperatue
[[] Patametiic Sweep

[C] Temperature (Sweep) Sweep lype r
O ﬁav: g’as FF:OIH: © lien Start value: ; 1
[]Load Bias Poin i Endvalue: |10
© Logatithmic .
Increment: [0V
(O Value list

EUK - J [ Cancel ] [ Apply ] [ Help ]

El16.16 HEIMAFHGEH L E

Zzener_diode.|ib:D1N750 - PSpice Model Editor - [Forward Curre!
Flle Edit View Model Plot Tools Window Help
LbEdS0 B ROD QQ A8 @ Xvidokk
Modelstst ___________[x]]

Model ... | Type  Modified Dat. Forward Current
DIN7SO  Dio... 05/21/11at1

To include this spec in the model
extiaction please enter lwo of more.
data points in the followina table:

FPEFFF

1.0uR

< 5 | "1 Fowad cur.. [ @ Junction Ca. | [ Feverse Le.| (@] Reverse Br_] (@ Reverse e

=

Parsmeter tlsme| _Value | Minimum | Maximum | Oefaun | Active | Fhed |

5805016 16-020 01 1e014 0O

1 02 5 1 0O

025 16008 100 0.001 0O

] 1000 [} 0

3 -100 100 3 | 0O

i 01 551 LEL] 0 m
1.75e-010 1&-020 0001 18-012 mn n Y.

& 16.17 #57 zener. lib X

6. ZHBE B REHE /> A AEA R G AR 2R I E0, m FHish S50k, HH
BRI FHEESE BV, WE 16.19 iR, EIXSHEMN 4.7 VB0 HS. 2V,
It Hi% %€ Fixed $ETT, #E#E Reverse Breakdown 2 [n] i SR TR R, WS HR
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Parameters.

| Parameter Hame Value Minimum | Maximum Default Active
| 05  0001] 10] os| [ | []
1.859e-009 | 1e-020 01 fe0to] [0 | [
2] 05| 5] 2l | | 0
4.?7;7 01 1000000 | 1007"7 (|
0020245 1e-009 10 0.0001 | O
Se-009 1e-016 0.001 | Se-003,  [] [Fl

16. 18 I FHASE Y G o 25 X A5 780 i 2R AT S8R B

THER R TR LML N 8.2V,

Value Default Fixed
. 05 _0.001 | 10| os| B | []
 1858e-003|  1e-020| 01 1edto] [ | []
2| 05| S| 2 N | [

8.2 01 1000000 100 1 [v] |
0020245 | 1e-008 | 10) 00001 | Fi
_ Se009]  1e-016] 0001 Se008] [] | []

Kl 16.19 i E WA I )i 20 L (.

7. HEHESREH File > Save XfITan{FEHATIRAT, SRJG GBI JidE 4%

8. w7 E % B, %4 Configuration Files > Library X ocas % #k 47
BC'E, LABATR zener  diode. lib JT & 14 P U3 I B HC &S A&l 16,20 Fiow,
JUAEIE T A BEAN S AP R g AT iR, [RHIC R R e a0, BZoc s
ERRERFZ 05 B H , REER B 05 50 B ; @R AR ibE, |
ITER A ETT AT A 0 B0 H A, nom. 1ib S 42 Jey 0 B, HLTHI A % i A
PSpice FESCE, AT LABE T A 4 530 H A

9. Pk zener _diode. lib JLARFE, SR Huil Edit Fe T AR i 5, 7F
Models List #A1% R P #E DINTS0, $25F B1Z B BRI 28, Ji i ax f
T3 AT AR B SO AT & B fm R AR e e A LI B

10. S TR, JFeN BT AR iE 25 R 8.2V,

%32

ST PSpice HERIA Capture JTUARIERT, Bk ) B2 B Y H
o ANEHHTE A A PR AE Capture BY# PSpice SCPEJE 2 B 5 27255
) OrCAD RRAH}, PSpice Fl Capture JESCHRRE 9L TR E%E, SXREITA HEST 1Y B
IR R . T T PR SO AT SE PR AR SR ), 1 5B R AR 1Y PSpice HE !
B2 NP SRR 3G F I 38, M bipolar. lib JCASA4 8 X ity A4S B R 147 &2 1 DL
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Simulation Settings - DC sweep X
General | Analysis | Configuration Files | Options | Data Collection | Probe Window
) Details
.E.:ftfggr_’f'__. Filename: \
| Stimulus |
I Librar Browss: J
Ilnclude | Configured Files X 1. ‘
. \zener_diode-pspicefileshzener_diode.lib Add as Glohal ‘
°E “PSpice Exercises\myT ransistors\myT| |
°C YCadence\SPB_16. 3\lools\psplce\llbrary\nom Iil £dd lo Design ;
Add to Profile
< >
Library Path ]
"C:\Cadence\SPB_16.3\ools\PSpicetLibrary”
o) (o )

K 16.20 ¥RNN Zener _ diode. ib 301 H G #FFE
FEIESCE R # 5, RIEHUB R IC a4 E E A 24 4 myTransistors. lib,

1. #£ Orcad 16. 3\Tools\PSpice \ Library SC{F3 H1 % £ bipolar. lib 53 eval. lib
PSpice JCs 4, SRIG# H CAR SRR %S WordPad T Notepad X HiEA 7T, X
SRR — 2 B Files of type SCHZEHIA All Files BT SCH4:

2. FERESCORHR, 1 FIR BT Bk Q2N3904 4B | AR TR AN E ST

.model Q2N3904 NPN (Is=6.734f Xti=3Eg=1.11Vaf=74.03 Bf
=416.4 Ne =1.259

+ Ise=6.734f Tkf =66.78m Xtb=1.5 Br=.7371 Nc =2 Isc=0
Ikr=0 Rc=1

+ Cjc =3.638p Mjc =.3085 Vjc=.75 Fc=.5 Cje =4.493p Mje
=.2593 Vje =.75

+ Tr =239.5n Tf =301.2p Itf=.4 Vtf =4 Xtf =2 Rb=10)

* National pid =23 case =T092

* 88 -09 -08 bam creation

$

3. XPRERYR SCORSCIFEAT R E , SRJS S . ORI Ry i B8 SOAR SO, 2R Al
FH WordPad SCF i deif , VIHCAEAE AU A7 A RTF 4%3K,

4. SRS AR BRI O Q2N7777, JFHAESS 1 ATIRINTERE, Bek)s
AR IR S A

*example of a downloaded transistor model

.model Q2N7777 NPN (Is =6.734f Xti =3 Eg=1.11 vVaf =74.03 Bf
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=416.4 Ne =1.259

+ Ise=6.734f Tkf =66.78m Xtb=1.5 Br=.7371 Nc =2 Isc=0
Ikr =0 Rc =1

+ Cjc =3.638p Mjc =.3085 Vjc=.75 Fc=.5 Cje =4.493p Mje
=.2593 Vije =.75

+ Tr =239.5n T£f =301.2p Itf=.4 Vtf =4 Xtf =2 Rb=10)

% National pid =23 case =T092

* 88 -09 -08 bam creation

$

5. B SCAR AR 244 myTransistors. lib, 2R J5PRAF1E myTransistors SCHAEJe
DR PE ST AR AT Ry SCASAR 2T AN 2 RTF A8, 75 WPRE 25 2 1l 2 4% T Jn 3] 85 7
A

6. LA PR N myTransistors f¥) PSpice 15 E I H

7. 1EUHAEPRESE T Transistors. dsn XM, SR )5 8325 Tools > Generate
Part, 41[& 16. 21 s oo fF A e 1

Generate Part

Eellisl/soume tile: oK
C:\PSpice Exercises\myT ransistors\myTransistors.ib| - | Browse... |

Netlist/source file type:

-I;éai;-t;iodel Library v
Part name: FPGA Setup
Destination pait library:

C:\PSpice Exercises\myT ransistors\myTransistors.OLE ‘ Browse...

@ Create new part art in librar

[] Pick symbols manually

Sort pins Additional pins

Implementation
Implementation name:

[aan7777 v

& 16.21 A Capture JCESE



196 | J£J OrCAD Capture fil PSpice (#BEfBIHL B % il 45 1) 1T

TE Netlist/source file type XJIHHEH1 364 PSpice Model Library;
TE Netlist/source file X {EAE 438 o W Y32 £ BEFF myTransistors. lib JBE SO
1E Destination part library X HFHE H1 E+E 5 myTransistors. lib AH[A] (93014 5
7E Implementation name XFiEHEH A Q2N7777 —Joasft .

Hidi OK FZHI BB AT I E

8. K 16. 22 Pk, Capture 2 myTransistors. olb P ey , JHH HshiEs
InE 3 H S BRAR R oCa S e I SO RT LA B Q2NT777 JTad:

=63 Design Resources
® myfransistors.dsn
=8 Library

=

+ [BR C:\Cadence\SPB_16.3\tools\capture\librarypspice\analog.olb

= [2B) C:\Cadence\SPB_16. 3\tools\capturellibrary'\pspice\breakout.olb
w BB C:\Cadence\SPB_16.3\tools\capturelibrary\pspice\source.olb
®-[BB) C:\Cadence\SPB_16.3\tools\capture'library\pspice\sourcstm.olb
® C:\Cadence\SPB_16.3\tools\capturellibraryypspicel\special .olb

= BB . \mytransistors\mytransistors.olb

o Q2N7777

[ 16.22 myTransistors JFE3CHI Q2N7777 Ju#afd:

9. AT JF BRI v, kRS
Place > Part (& ficf & 1) P 5,
P 16.23 Fr7n, myTransistors JG 7%
PRFEC 2 H 3N E) PSpice Joax 14
o H Part List Jes 45 R E 240
£ NPN f K % Q2N7777. % 4b,
PSpice {5 KK br 48 H B AL T A% 7
HRJr, REIZGERE B AT PSpice i
FAAL, AT DL T E A L, BT
>k, 8 myTransistors. lib J& SO Fic & 5]
P BBE S

10. & # 3% 1 PSpice > New
Simulation Profile 7 57 1 {7 HL 1% &
SCH:, #E Configurations Files SCA-Fig &
PET T £ Category > Library,
SR I o ) YE LX) myTransistors. lib
PESCHF AT R4, 4RI ZR T 1 (2D %
8, T LME ST N Sy 42 Ja) P B
R, W 16,24 fiTR, AYkT4

i Place Part oovx
Part MY @
A2N7777 ]
f‘alt List: Y :

loonrre7 ]

Libranes:

X
IFF =
MYTRANSISTORS =/
OPAMP |
SOURCE
SOURCSTM ‘
| SPECIAL ¥l

Packaging
Parts per Pkg: 1

a7 o
Q2N7777
Type: Homogeneous

@ Nomal  Corver
Search for Part

& 16.23  myTransistors. olb I BT RE T
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FESCHEIRI &P, O SRk OK HEHLAT Dy 200 BT ol ML, A
Q2N7777 LA TR E, FF H myTransistors. lib JC#8 {4 72 7T LAk 5458 10 405
HIUEEH

Simulation Settings - transient @

| General Analysis ‘ Configuration Files ‘ Options || Data Collection | VPIOEIE Window_

Details
Category: Filename:
"“”'“3 1 c: \PSpice Exercises\myT ransistors\myTransistors.ib | Browse...
ibrary e[ . 2 g
Include | Configured Files | | 72 |
:0 C:\PSpice ExercisesimyTransistors\myT ransistms.lité [ Add as Global |
1° C:\Cadence\SPE_16.3\ools\pspice’librarysnom.lib|
| | Add to Design
|
|
1R 2|
Library Path |
[*CA\Cadence\SPB_16 3\tools\PSpice\Library” | |
[ 0K ] [ Cancel ] [ Apply ] [ Help ]

& 16.24 ¥ my Transistors. lib Wik PSpice L EIces I E

%33

1EZ5~] 2, Q2NT7777 BB L FRIVH— 7R Q, LIz B Bkl b
A, I HACRIZEAI NPN Y I, ARSI AR B DT85 755 NPN i
A WERBEIA PRI IS F R X, WZA A T i, AR U T 45
FIUAE, SRJGTE Capture M@ TUAR S i 25 X AT S, AE AR R bk
Joff, SRIGEESE rmb > Edit Part X[ H 37 4m%, Flun, RZ U8 MOSFET B
PE ST

TERE A gy, 7T LA IS Model Import Wizard #E71 S A [n] SR RIS B4
[ Capture JTIFAT 5, MIALETCAS 4 gl 4% H A T 9 .

1. WIFIASR BT AR R 454525 . All Programs > Cadence (or OrCAD) >
PSpice > Simulation Accessories > Model Editor,

2. ¥ File > Open SR )5 1 3 Y3 £ 8 myTransistors. lib B 3C{F, FEREHIZ]
Frh i Q2N7777, HAEEISCIRIG R ok, (H BN — AT RAT R N 2AOT
AREHATIR

3. TEAERIGRER AR O P B HSE B8 View > Extract model S8 )5 87 YES, ¥
I 8 Fein iR B R AL R R £k

4. LK File > Export to Capture Part Library 5!} Capture JUESFFE
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g 16.5 Fizs, AH2R Capture IR AT, B AEHEEH Tools > Options, &
Je e Capture 14 Ji 3 P G i R AT

i 16. 25 s, TE Create parts for Library window S ZE s {4 % 1 AT LA
BRI, JoE TS5 R ST R PSpice 588U PR SC R AR AEAR R ) SCF e v, B
iy OK %4, AR BUGHE S MR RE R RATE, i Yes RIFT, JU&IFAT 5
Bl o o U S B 1, SRR NS W TCAT A e, 45 il 2

Create Parts for Library @

Enter Input Model Library:

'IZ:\PSpice Exercises\myTransistots\myTransistms.IibJ

Enter Output Part Library:

\PSpice Exercises\myT ransistors\my T ransistors. olb |

[ 0K ] [ Cancel ] [ Help ]

[§116.25  Capture JGas A1 PSpice #5271 2 SC /b dik

%34

AT AR G 25 P o6 EL AT 1) PSpice BEBUSCAEA T

1. fERRI GRS, M PSpice FESCAFJE 4TI bipolar. lib Juds /A

2. EFRH Model > Copy From, 143 LU 16. 26 7R Copy Model
BRI H % 11, 7 New Model 5% 50X 35 HE i A Q2N3906X 1 A i A5 784 (1) 24
PR, SR M ETCEHEF i £E Q2N3906 Jf iy OK &I EITHf A .

Copy Model @

New Model \Q?‘Zﬁl}éﬂ&i : —‘

Source Library: \[C:\Cadence\SPBj B.B\tools\pspicJ [ Browse... ]

From Madel: 02ZN33006
Q2N3301
| G2M3903
02N3904
| 02M3905
[ 02n3906 hd

53

[ 0K ] [ Cancel ] [ Help ]

& 16.26 &l PSpice F7

%35
) IS S 45 P LA ST BT 1Y PSpice BEAY, R 7R WU PSpice #A74Hr, F
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PR Gt e HORE A, A A,
BT G4 238 o LT B FR 7 sCHEE ST PSpice i, Use Templates Fll Use

Device Characteristic Curves,

Use Templates | F 2 %l 37 New... @
*ﬁiﬂ , i%ﬁﬁ :J:‘ PSpice [_%éﬁ Model Name: ib_poin;d-e
ﬁ:}'*ﬁ yj{ FF ’ ZIK :FS Z: ,ﬁ!& ﬁ éﬁ © (3) Use Device Characteristic Curves
3 1 e
zl—‘,j;ﬁ j EE%#,féﬁH Use DeVlia (O Use Templates
Characteristic Curves, #RJE7C
» From Model:

s RR I it Lo S TR A Diode

1. PR TR 5 8 2% o o P Magrei Core
e p ket a
ﬂéi File > New © D%eégtéqrna! Amplifier

. M
2. BE¥E Model > New s Voltage Regulator
e Valtage Comparat

ORI TE P 16,27 FT 7R (6 1 Vokage Refornce.

Darlington Transistor

g AR 2 FR, JF HAET
PI SRR PR R

3. XA ] 28 7 i A 16.27 ES7HTHY PSpice 7
UGy HHEATE5 T




F1TE
T W %

B S R BN 2 TES I IR Rt 48 & e E R PR I rES e pas €
¥, (G5 UIRIFEREE FARH B GBI X, BB (A RiFe) @
SEESIMAE SR A IS, RS AR R, FERE ST
IRFERG, ThHEIR F B AL 2 o i SR A L A5 1l . 55 I F 2 i FRbt
RBCIE R, WM aRRBFEM L, RAFEULMZIEREREIL,

PSpice H (143 A A% i 4 B 70 RN AT 450 4% g 2 B Y 2 2L PR Tline 43 A A5 28U A1l
TLUMP 4 S RUAG Y,

17.1 PRMfL vk

FRARALIN R IFRUESECR EE BT (20) FEHIIERIIE (TD) 3 HIH
— BRI EE (NL) , Hop NL B R N e R K E R g8, &
BRR SET , eI TD A1 NL, (SR ABERGE NL B4R T 2R A4
FH0.25, ERNEIEIRBINSZ—,
T2 i BRI E] TD (AR K
LEN
Up
o, TD RAEEGER | BALRFY (s); LEN WABRERKRE, B 0K (m); vp
TG SALRGR T | B/ FD (m/s) o RETABEIZE AL HE 3 B i o DG 10
AHortbEoR, B,

TD =

(17.1)

vp=c X VF (17.2)
K, VEREERT, HERO0 ~1; ¢ AobE, HAEH 3 x10%m/s,
H— LB K BT R A =

NL =222 (17.3)
HA v =, FrLEIERKEARX R
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A =”7P (17.4)
Wiase s, & (17.3) ATUHEBE N
NL=LEN £ (17.5)
Up

[ob, fOMESHIE, B0 Hey A NS SIK, Bfm,
PSpice fifi i analog B T a4 T X BRABAG A TR, 18 17. 1a K
HPAEABARZR Y Capture 15, &1 17. 1b JEAALE A AR SCR M

T1 / /
) )
a)
Designator
F
Graphic T.Mormal
D
Implementation
Implementation Path Bl
Implementation Type <none=
Location X-Coordinate 13
Location Y-Coordinate 420
Hame INSE246
HL
Part Reference T
PCB Footprint
Power Pins Visible [
Primitive DEFAULT
PSpiceOnly TRUE
PSpiceTemplate |TY@REFDES %A+ %A- %B
Reference ™
Source Library CACADENCASPE ?6.3_;_[
Source Package 3
Source Part T.Normal
TD
Value T
Z0
b)

P17.1 oA RIS AE A 2k
a) Capture JLAa R 5. T b) A BUEHIZ AAH S8 S5
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P, X TR LR, AR ANBER s HAE R s (7D) , A LI IRAN i
AEA NLAf EEYI ], ARG £ E =S, WHEGAE N 0. 25, BB
R Z—,

P AR AT LAEAT i SR A AL I S B 2R PR B, LAED7 L5 R T |
[

17.2 A5 fifk ek

mE 17,2 s, fE4 ] R L
DU % i £ MR RLCG 2 ——WA—""7 T
MVEATTA Y, R R 4R R B
L RN PR C RoRBLA i
B, G RBARHENTR SN, Xt
TR & LML, oLl .
B PE £ RLCG 4 B8 5T i ik B 17.2 (M4 RLCG 4B Mt
4% i B, PSpice & 7 2 it
Tline i £k JCPF P, IF FLALE e 2 FLVF 128 4> RLCG 4E M PACHI B, 2
JE MR L BT — R AT S R, R E R TR, BT LAy
BRI,

Tline JTAFJE U060 & AT B0 RC LM BT fltn, A7 83 40 Fol 0 ) il e
HASERY TN AL BE AR P P i 1

AWML LR 5 —FhFRIE N A AR, AR 1o ik v 107 45 UG 1k
Wi e AL B . A 17. 3 iR A PSpice BPFH TLOSSY Jos 455 M HoR
PR 28 P AR S E 1

AL K LEN 8, R, L. CF1G 2352 /R By K R AL Hr 2k iy e B
R APUIS,

|
A
@]
()]

E—

AR AEMEREA O RRX T KAEMEERT TD 89 =5 —,
F b, Ha423E B a9 iE M K375 Ao at, R ok XAEm &R e A&
BXEMEEA A AZKEF S,




T1

B ot W%k

/[
|—€> () %LOSSY ]
o g
a)
C 1
Color Default
Designator
G 1
Graphic TLOSSY Mormal
= : ; :
Implementation
Implementation Path =
Implementation Type =none=
L 1
LEN 1
Location X-Coordinate 120
Location Y-Coordinate 340
Hame INSEE15
Part Reference T
PCB Footprint
Power Pins Visible [
Primitive DEFAULT
PSpiceOnly ~ TRUE
PSpiceTemplate TN@REFDES %4+ %A- %B
R 1 :
Reference T
Source Library CACADENCAE\SPE_16.3 ____J
Source Package  TLOSSY
Source Part TLOSSY Normal
Value TLOSSY

b)

& 17.3  AHEHZ TLOSSY
a) Capture JTCEHEAFS ;. TLOSSY b) TLOSSY AYAH SR

17.3 AK¥u4i2]

M5 T 2~ % BEA A A S R A T O EL AT

203
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%31

RL f#kBEHTITE

1. 22lntE 17. 4 PR s g, ALk T ¥ A analog JTOAFE, ke I8
TEH source JUIFZE . M7E HL FE ] il & 5 4B BH RL B, R BHAY ST 1 222200,
XTHLRH RL #E47T = WRBERs, 5100 1 KA Fr M Tiss, K5 S51EHZ T1 7%
e, WHEEOT, WIS GREENIE, GRS 1 R EN T, R
AT F

T1
RS o s
ANA, NG R g6
75R
V1 =0V \Z| I
V2 =10V ¥ TD = 10ns RL
TD=0 _ 20=75 § 75R
TR = 250ps
TF = 250ps _ .
PW = 5ns 1 R
PER = 50ns = —
0 0
B 17. 4 15k 0% AR A 67 28 BH 4T T il
2. WLk TU, TR M L5 . 1o
R E 17,5 Prosx HoAH ¢ & PR uF Value T
frisci 28 ®
FEAE Cul gk d TD 1 70, 17.5 %% TD Hl 20 M@ L

di BV Display, RIGTEK 17.6
AR B PER 0 A %64 Name and Value X H A FRMSEEHT R

Display Properties

N Font
: Arial 7
Value: | [ Change... | [Use Defau]
Display Format
Color
(O Do Not Display
S v
() Name and Value Rotation
(O Name Only ®0 O180°
O Both if Value Exists O s0° (@kriiy
I 0K ] [ Cancel ] [ Help ]

K 17.6 7 TD H1 20 0@ ML
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3. WA 17.7 Fion, BT BRAD Hik B S, BAeE N Sons, EREK

A 100ps

Simulation Settings - transient @

| General| Analysis | Configuration Files | Options | Data Collection ]F'uobe‘WindowI

Analysis type:

| Time Domain (TransieniE® | Run to time: S0ns | seconds (TSTOP)

O Start saving data after. |0 seconds

T _

[[Monte Carlo/Worst Case Maximum step size: | 100ps j seconds

[]Parametric Sweep . s A : :

] Temperature (Sweep) [] Skip the initial transient bias point calculation (SKIPBP)
[]Save Bias Paint |
S Ig':: BCl;:cZﬂ;‘;ints ] Run in resume mode Output File Options... | |
["]Restart Simulation

ok J [ Concel ]
B 17.7 BESFEEE

4. WK 17.8 s, TfEA
CAR D I T G WA 7
SR G R L BB A T FL AT

5. W& 17.9 R A ik b
TR B LRI T2 AT 10ns ZE BT f5 A9
Uik QUL NE &/ AP SL PN
Jhk bl i P BRI A S e A B A e, BT LA R RS IR BB R SV

6. W 17. 10 fon, 7EJRERE MR RIS, SRE a4k T1 5 A5
JEFTELBE RL A TS 5 | RV H PR T AR 5T

ABFEF BT E, BRI S A8 B/RTE Probe 5t % EJE Wontd M, 4N
EI17.11 PR, PMRREIEIREEARR], HZ TR 10ns,

M4 B PH TS B 2 YT SR B R BEBVCAC , BB AS 23 B A i

RL H1#85E 8%

7. MR GET, REIEFA RS EEE U 1w, BIFE R, o
BI1T7.12 iR, FEAR AR 0 A S8 s Rt el BEL ) Tt 2 0 3 P R A, R X

T1

? REtiR
— \%

B 17.8  JCE HEBRET



206 | JET OrCAD Capture il PSpice [F55 4] L 8%k il 55 45 3T

6.0V

4.0V

2.0V

ov T T T T T T T T
Os 5ns 10ns 15ns 20ns 25ns 30ns 35ns 40ns 45ns 50ns
o V(INCIDENT) ¢ V(REFLECTED) i
17.9  FHBTICECHT A H 7
| T
/7 / _
gt 4 > [ I Rt
TD = 10ns
RL
Z0=75 7oR
B 17.10  JICE AR E

80mA

60mA

40mA -

20mA

0A T T T T T T T T
0Os 5ns 10ns 15ns 20ns 25ns 30ns 35ns 40ns 45ns 50ns
OIA(T1) o I(RL) HhiE]

1711 AR BHATIT B i) L R P

R T H
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T1

RS "
ANA NEu
75R \ | 7‘
V1=0V VA v
V2 =10V G TD = 10ns RL
TD=0 A 20=75 1”~R
TR = 250ps
TF = 250ps . .
PW = 5ns 1 1
PER = 50ns TO TO

F17.12 fasEeg

B R shZS TR K 1713 Fis, Maadaiknt, fEBER ov, A4S
BRI 61T 180° 5K AH

5.0V
ov
-5.0v T T T T r T T T T
0s 5ns 10ns 15ns 20ns 25ns 30ns 35ns 40ns 45ns 50ns
0 V(INCIDENT) ¢ V(REFLECTED) B i

1713 R R i) B e

8. W& 17. 14 Fi7n, 7t Capture J5UHE A N R A 4R B, SRS 1E AL R 2k T1
R S i P67 A8 L B R ) T 5 P AL PR B

|
T1
&X )\%ﬂ%\ SE E\t Rgti /5
75R
V1 =0V \Z

V2=10V TD = 10ns RL
TD=0 @ Z20=75 g 1R
TR = 250ps

TF = 250ps N o

PW = 5ns 1 RS

PER = 50ns =0 TO

B 17. 14 BCE B FRED
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WK 17.15 Bz, HURBCEAS LI R B 0R BEVEA T RO, A5 S0 v L ) it 88
S R R B A

150mA
100mA
50mA |
OA . . : . . . .
Os 5ns 10ns 15ns 20ns 25ns 30ns 35ns 40ns 45ns 50ns
1A (T1) oI (RL
OIA (T1) o1 (RL) i
B17.15 A% S B I iy i s B %
RL 518 FF 3%

9. MEREIRAE, ARG REABHSEEBESCY 1TQ, HHAEITHK, W

B 1716 Fzs, AEAE R A AR S A0 e R BEL 8 T 73S mi AR AT, SR %o
L ORI AT

T1
RS " "
Nt oz
Ay — .
75R \.
v Y;
V1 =0V V1

V2 = 10V @ TD = 10ns ;RL
TD=0 - 20=75 1T
TR = 250ps

TF = 250ps Py *

PW = 5ns [ L

PER = 50ns :0 =0

K 17.16  JiCE L ERET

e ) shZSPILNIE 17. 17 Fron . RO a RS TR, TR E S5
S o R v S AR S A R SR AR

10. 7F Capture JF IRt B v AR S, SRIGTEALHNEZE T1 By A S i A1 67 280
BH RL AT B RO R ET . AR i B EOR s 7 5 B, IR A 3 R TE
Prober FIJE B s b, BN S EOTT 6, Br Ut HLia o 0, 40181 17. 18 B,
T it v i 445 2 LA TR 1) M B2 S S MDA S, {ER ARG 22 180°,

%32

KL (SWR)

WKL 17. 19 R R R B i oA i ek i it . 2R 17. 13 v, AGTHLE
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10.0V
5.0V -
ov T T T T T T T
Os 5ns 10ns 15ns 20ns 25ns 30ns 35ns 40ns 45ns 50ns
o V(INCIDENT) o V(REFLECTED) B
B 17.17  AGSEITERET A f R Y
80mA
40mA A
0A
—40mA -
—-80mA T r T r r r r T T
Os 5ns 10ns 15ns 20ns 25ns 30ns 35ns 40ns 45ns 50ns
olA (T1) oI (RL) Wi
1 17. 18 (EHRLTT BB A L S %
BH:
wavelength = 1
iy ST
N Gusi R4t
" .
75R \V
V1
1Vac <+> NL = {wavelength} § RL
Y
0Vde N 20=75 1R
F = 100meg
) 0

17.19 BRI I A B 9 % FL %%

PASEIRE 180° S AHIEAT S . ARG S MRS S B Infe—E e st ¥, i



210 ) JLF OrCAD Capture Fil PSpice (8401 5% i 515 2L

XFEE I T8 B FR A T

g AT B TR SWR

L. M e g v L R R, 4R R R B RL S BB MO 1pQ, B R
Jaf . MIBRIK PR EIR V1, M source TG FEH LR VAC 28I IR XT A 70 R

WHTRE T, W R— 54 AN R [ B 2 B 0L TD Fl NL S50, mI LI
if @ P g s MR TD JE 1k, s i R A et A T 4

2. MBRfEHZE T1

3. M analog JCHFFE BB FRAL FT 2R T iCE THS T,

4. FET ARG N NLEFATE Y, & SeTe)m Mm% h xT NL & PR
128k, 17,20 fis, a0 T 4TI B M giE %, v NL & HExt s
HE, UEEFXPIETE R4, SRJGHIA | wavelength| , 7E NL ZEUE X IEHER A
TG, BILsAEK, || KEESIREBX TR ASEEE, VhEAZECH
JE PR RS, RS

HL | {wavelength}

E17.20 #EEKSEE

5. fElEtE iR as ik e @, ARS8t rmb > Display X H IR 47
WE, K 17.21 F3EFF Name and Value X H AR MBS EE T Bon, Yie A
TG B dm iRy, ARSI TIE

Designator

F 100megy o . E
St e Display Properties
(1]
"~ Implementation Name: NL :‘:“I'?
Implementation Path = | B
Implementation Type <none> Value: | [N Ch
| bl ange... | |Use Default
Location X-Coordinate 440 : -
Location Y-Coordinate 280 Display Format =
V= o Olor
":I'Il_]e - 'f"vs:ﬂ;h} 1 (O Do Not Display .
ovsen v
Part Reference T © Value Only = 5
PCB Footprint (® Name and Value ETE
Power Pins Visible ] () Name Only ol's O180°
Primitive DEFAULT O Both if Value Exists O O 270
PSpiceOnly TRLE
PSpiceTemplate | TN@REFDES %A+ %A- %B
Reference i Lok J[ Cancel ][ Heb |
Source Library CACADENCAESPE 166__,_[
Source Package T
Source Part T.Norma!
L
Value T
0 75

& 17.21 @R NL B FRASEE
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6. S 17.19 EKP IS —B, R MP TR 5 Jr ik gk S xS HL B 4% Jo s PR Y

SHE M BRI TR, WRF Add NEnsr R @
WHE N 100megHz, FHIERE ST 20 1%

. e Name:
Ej‘] 75R , ﬁﬁ%ﬁi}ﬁi’élﬂﬁ‘ﬁgﬁ .wavefenglh
iﬁ%% o Value:
7. RSBmO EE T |
i& E M special E:F LJF ii qu; Param Enter a name and click &pply or OK to add a column/row to the

property editor and optionally the current filter (but not the <Current

Joas i E TR, SRR A :'°°e"ies>_ i St
o properties will be added to selected objects until you enter a value

:j:]‘ ﬂ: /ﬂ\: }% Ari gﬁ iﬁ %% . jf_'ﬁ T% New here or in the newly created cells in the property editor spreadshest.
Row 5 New Column H52xH B =3 & :
B 17.22 FiR BAHEHE, 7E Name [ #eoy ][ ok ) [CCancel ]| [ Heb |
iy A 5504 B
i A SRR wavelength, 1550 1) e ks, kA 1
Value #2H I ASHUE 1,

8. WK wavelength I AFRMISEUE, KHEMEgREAS .

9. BCE 5E UG HLEE IR E AN A 17,19 R,

-

PRI b3t R A FAE AT IR B WA BRI R PR E F AR,

10. T 10T L B AT S G R SC IR S 1 4 T B, JE RS IR PSpice >
New Simulation Profile €787 1 PSpice 5 EL.BE & S0, WE 17.23 FiR, M5
Mr Al AC Sweep/Noise 38 i $14# /0 Hr, ALURHIZ A 100megHz, 45 HUAT
A 200megHz, XA, 10 5SS ECH 1, 3 Apply F2HLXT
D EBCEHATHE, VICAZR TR ER M,

WK 17.24 FT7R, 1E Options I P ¥EPE Parametric Sweep 28014, RIGTE
FIHAS  XTEHE 258 global parametric 4 Jm7A8 i, SEUZ FRI% BN wavelength,
SR, BEMENO, S5HRMAENR 1, HKF0.01, WETERE R T OK #%
HAEATHE

11, TEAEH L B9 Ao O s AR EE, RIS THIBR ) . 7F Available Sec-
tions fi th R B 1 FPOMEOE il e, SRR Bl OK #REH i T . K& B
Kl 17. 25 Bz ISERBOE

T BT R SWR

U ETTREIE,  F T DAAH ) B B IR A S s, EJ2 AR A2 AH 22 180°,

12. 7K 17. 26, EGEGBHEBYSCY 1TQ, BIAZEITEE, SRS+ IEAH R
AT X L EAT O L, BEDE I A 17. 27 Fios,
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Simulation Settings - ac sweep1 [X‘

| General | Analysis | Configuration Files | Options || Data Collection | Frobe Window |

Analysis type: AL Sweep Type

AC Sweep/Noise v I O Linear Start Frequency:
Dptions: (%) Logarithmic End Frequency:
General Settings Paints/Decade:
[[IMonte Carlo/worst Case

Parametric Sweep Noise Analsis

[[] Temperature (Sweep) : :

[[]Save Bias Paint [JEnabled Output Yoltage I:

[[]Load Bias Point i : S

Output File Options

[[] Include detailed bias point information for nonlinear
controlled sources and semiconductors (0OP)

l 0K ][ Cancel ] Apply

K 17.23 AR FRRE

Simulation Settings - ac sweep1 [Z‘

| General| Analysis I—Conﬁgwalion Files | Options | Data Collection | Probe Window |

Analysis type: Sweep variable
IAE Sweep/Noise v J O Voltage source Name :]
o O Curent source
il () Global parameter
General Settings :l
M
D Monte Carlo/worst Case O _UdE1 i _
Parametiic Sweep O Iemperature
[]Temperature (Sweep)
[[]Save Bias Point Sweep type
[[]Load Bias Paint ® Liext Start value: D
End value: 1
O Logarithmic | Decade =
Increment: 0.m
O Value ligt |

[ 0K ][ Cancel ][ Apply ][ Help ]

K 17.24 ZHERE
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1.0V
0.5V 1
OV T T T T T T T T T
0 0.1 0.2 03 04 05 0.6 07 08 09 10
O V(INCIDENT) _—
B 17.25  Gudk e s A 5Dk oY
S8

wavelength = 1

T1
N?\?V gt R4
I NN

V1
1Vac C) NL = {wavelength} RL
v
oVde Nz 20=75 § 1T
F = 100meg
o o
P 17.26 7R TF % B 1) S 0 e i
1.0V
0.5V
oV . . . . . . . : ;
0 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 0.9 1.0
o V(INCIDENT)

AR
17.27  SAEITERI A 3EROE



F18E
HFrmEEhE

PSpice ff FHAH [F) A9 5 | XA (A FEC A8 (F EA T O BT . B AR s 18
WY (TTL) MEAMYGRAMMY L TR (CMOS) ¥ RBUF s iE, E2aE
BT, AFFEAR . R AR TR ARER 5, A5 1Y PSpice H170 Y - FiL I ST
TERATF Y, RIFGEIBCARIEA T TR (517, 3U01%), &
FESCT T BE SR B R4 R, A A S IR AR IR A | B - U
(A-D) ., ¥t -#ikEH (D-A), RAM, ROM Fln] 42 5[4 51

18.1 HUrasikpin

T Hi A CMOS 5AE[THY) PSpice FEFIE LUNF .
% CD4011B CMOS NAND GATE QUAD 2 INPUTS

# The CMOS Integrated Circuits Data Book, 1983, RCA
Solid State
* tvh 09/29/89 Update interface and model names

. subckt CD4011B A B J
+ optional: VDD=$G CD4000 VDD VSS=8$G CD4000 VSS
+ params: MNTYMXDLY =0 IO LEVEL =0
Ul nand (2) VDD VSS
+ AB J
+ D CD4011B IO 4000B MNTYMXDLY = {MNTYMXDLY} IO
LEVEL = {IO LEVEL}
. ends

BRI A AR AT BT, B EXNHZR TR FR . DIRELL A A 7 FIss
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RISy HIAEATUEE . 57517 9 CD4011B Ay 1 L BRAR IR 5 SC, A 46 B 750 44 kI
S A, BHIJ, VDD =$G CD4000 VDD Fll VSS =$G CD4000 VSS Jj4JmyH,
I8, L1128 CD4000 R4 A £ 7 s fik i, MNTYMXDLY =0 Rl £ 24, HIk
FE SO TR (A i/ . MR RIS RS SR R R] 00 P - S 00 P B A 7 i 42
I, 10 LEVEL ok XA -4 (A -D) BB -8 (D -A) Sy
TR T,

UL SE ST — X A 53R, f A4 053518 VDD, VSS, A, B #l I,
“ 47 FoRBRNERA RGN, SRS E] T 1T, F—4T (%11 17) KM
ARG A REFEAE D CD4011B, BE X T 5T R, Flnfs
SREER | S AERRERT ] R A A/ S (1/0) BIEL 10 4000B, HIK
TE ST RO AR AN IR S . S 12 17T, TR BRI RLE R DL <. ENDS”
BRSSPI D - CD4011B £R477E CD4000. lib T A/ (17
0) A 10  4000B f£FELE dig  io. lib JUAFZE R, 5 55 B0 00 hn i 40 A9 455 {5
B, I PSpice 2% T},

18.2 Hrpuskitil

HER LT BT TR RS R T B R B X B T R R E R |
JES b B R T N TR R R Rk, B SRR TR, MR, TTL
1 CMOS #7144 H sh 5 2R B 1 SR, % SRR BRFE R E v, H2
BARFEIIGE, HEHBOAMEN SV, CMOS i s I L E oy 3 ~ 18V, 1B
J& CMOS #8(F B A i R AR S 2 e HCA A B(E A 3k BlRe ), HR(ES
FEIREF B SV HER T A RE P 38 B OB 1] H B Y R P B TR AT L) A
WA 5 HEIR B[]

i B B Place > Pow- R1
er JUgR FE P RGBT | HIL B
?ﬁLoﬁ#ﬁ%ﬁ%&&mm:E: . -
.—. >e
Jees M E TR g E R BH, AT LA Lo > 1K

SRR (IC) 5 R 2+
BRI E N S K. No
Connect MW A7, 1T Place a) b) ©) d)
T S B AT IR, ok  18. 1
PRIR AR E S, K 18.1 K @) BEFREHL b) BFMELO o) RROREL d) WOF
Capture R G TT A AT .
e 18.2 ) FEBCFIBIE S 5 8 A —EdIH &S (ULA F UIB) Al %
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e, N TR IES TAE, ULA Fl UIB #9 CLR % & i i 307k Lo /4753
RN, Y Place > Bus Entry, siiliEbs A a5 # T A E i
RS TR S iy i BB R T, SRR R 5 8 (R SR A

OFFTIME=05Us g1 U1lA
ok 1

ONTIME=05us T TN E
DELAY = 40ns B A
STARTVAL =0 v Qc |2 D3 =>
OPPVAL = 1 o ap o D4

QA[B-1]

QB[8-1]

v

> T Y50 ove o QB5
D6 13 7T OBEN
202 2v2 o
D7 15353 2v3 o2 QB7
D8 17 § ona 24 fp3 QBB
D[8-1] 74HC240

B18.2 DU ek 5 8 AL B EHE

FE:

16,3 AT 4, T TALHIEE X A hikE, LHHBELE,
J& 1% 4% % % Place > Auto Wire > Connect to Bus, & ﬁi%@‘fﬁ&«’fi% | e, ;?ii &
R ERE (KR TMANAMEL LIR), PSpice 2 AL ELE 5]
18] 69 1 32 4%

5 R DA RNEAFLBIFRC N DL, D2 %, BELAFRAND [8 -
1], HKFH I8 MSB - LSB #47HES . JoiF U3 A% S A B i & Fktah D
(817, WILIZMZK 5 8 (7 MR, ARAETE B, B M ] DLk
WD [7-0] B D [7..0], RAMFERBNES A aeh BLEH, Cap-
ture JoiEE SR A 4k, SR1, 7€ Probe EIE B/R T L, AN [ 257 ({5 51 1A
E R, DUBLRMIE TR, R FCERE 5 S L ICE R 5
S—FE, BT,

18.3 B FLir e

W 18. 3 iz, Tei HBCE B 1 4% Option &I, SRS 1E Category Xf
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TEHETPE$E Gate — level Simulation, 7] LAXS HEL B HE 478070 B &, 7E Timing
Mode I} PRI, 0] LA BT 43 PR BC & fie /. SR | f R a0
TR EREE, AR 10 DA LI FRE -2 (A -D) M-8 (D -A)
W, R EAIE, AT DUR IRBET T EOR fil A 28 1) TARIRS AT WA 1E, 1140 x
AHRGE 240 BUF B 1, Wn] DU BOE X 7 B R b R B R R AR B AT
i, 980 PSpice K23 X0 Bl FL % 4 5 A B I AN b S HEAT R R AE B
R EARR R, R TR

Simulation Settings - tran1

| General | 'Analysis'}: Configuration Filés[ Options [Dalé Collection Probe Window

Qa_legory :__. - J Timing Mode

Analog Simulation >

[ ate-level Simulation O Minimum

Output file | ® Iypical
O Magimum

O Worst-case [min/max)

[T Suppress simulation error messages in waveform data file.
Initialize all flip-flopsto: |0 s
Default 170 level for /D interfaces: D 3

[AdvancedOptions...] [ Reset ]

ok ][ cancel ]| ppy

B 18.3 B Ak I

18. 4 B 5 W

B fF 5 ma Um  RZ2H P T 2ok, R, S5 58T M
RIS, a5 0 045 5 iR SR BE AR 2, b TH AL B i 4 Dl 4 1K
18. 4 PRy @I /R, WK 18, 4 FroR, PIARALR R RMRE, =5
2 E N RN
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==
3
=

FIAERERARSEFLHRE (BEAE) BRTMIEL, THFHATAmd
KB P BAREFLE, DEATHANA RRE, 2B 18.3 i+, HAKTE

Fuy, —RBIRRA BHATIIIEAC,

18, 4 A b B AR R IR
B, RACRES . BT | T RERE
P BHARAS

1E Probe 5t %= KT W 1 o]
PIEC 5 5 A7 40 4 DL B my e X ik
TN, 7F Trace > Add Trace % H
#J Trace Expression [f1£k ik 2 X5 AE H
MANBLRLGTR, — K ELmE T U
RAFTES, XEFSHE MSB &
LSB MU #ATHES ], BN R oS,
WAl DA oy kil Nk B
il i,

{D4 D3 D2 D1}; myBus; d %k

— TSR

SRR

K 18.4 Probe F I TF(5 5 BN

ZFRAN myBus, PAF#EHDEANECTFS D4 2 D1 (MSB - LSB) #475R
{WR RD CE}; control; b JEEZAFA control, LI HEHilIE AN S i 17

R,

TEE18.5 1, B4k QB [8:1] DAERIAHoN#E e Nk T o, v ik
Dbus JE—HETFH S HES, ABILAabfl bR — e T s

QB[8:1] ¥ PE ¥ LA PE
DOus W = o = E
DQus 15 = 13 1Z 1T
DOus TIII 111U TI0L TI0U ; TUIL
Os 1.00ps 2.00ps 3.00ps 4.00us 4.63us

E18.5 A ESHHILAtoSakE . ik

il i b AR TN
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18.5 A2

%31

XA a3 R[] AD EGES R P A TR

1. HE.ZFKHK Mod 3 Counter I/ HLITH , ¥4 4 FK i SCHEMATIC1 9 J5i B
F B A4 A counter, SRJGHZIRE 18. 6 Frne itk & 3 AE A s nd R A
BTl AR ANEC T H CD4000 JUARFE . it Place SR H HEA ) “F”
SIS B HL AT LO £7% . digClock AL FIAIUR,, £ H source JThawlFE

U1A
1
3 *
2
CD4001A
U2A U2B
w Ll
4 [vd 15 QA 9 o 11 QB
OFFTIME = 10us J1eQ - |n-Q —
ONTIME = 10us potMl o1k 1 v 6 v
DELAY = 0.1ys CHaLs>——"—4 PCLK >CLK
STARTVAL =0 16 _ lag 12 _l1o
OPPVAL =1 ™ K|EQ X K|5Q X
O &)
O TAHCT6 wT 7AHCT6
E>

K 18.6 Rim 3 RIS

2. PSR Place > Net Alias BUE AL By N7 BT R 2595 s 4T
4 o

3. 57 PSpice BB E XA, D5 EBHAEISN 100ws, SR UWNA 18.7 i, ik
$£ Options > Category: Gate —level simulation Jf H % & fir A fih & 2% 0194 4 (4
Initialize all flip - flops & 0,

4. ET5 5 CLK ., QA FI QB Abjil e i FEHRET

5. XTHLEKIZATUI AT, IR K 24 RE R R PR 5 W UF 64T o . T
Bt B Wt o, T RIS 8 s AT HEY, 140 CLK 47 FIEE, #R)5 M
EEIFRK R QA FT QB AT LI o 5 U) ARG WA A SE 3 R D RE . BRI IE 4
FR CLK SRJ54% T control — X, WK HMER, SRIGHE T control — V X I HEAT A
Wi, MIE 18.8 AILAE S, IIE QA F1 QB IR IEI AZH 0,

6. FTIP6hR, I H¥OUIRITEBIE K3, & 18. 8 Fras, JGhrib Frxt i iy
WK S BRTE Y fh b NE 18,8 TTLIE H, fik A& 2% ) fa S e i 4
9N T REITIR AT RS BIFLL CDA027 fil & 2% R T i fh &



220 | JET OrCAD Capture i1 PSpice [ISE4BLHL B3k i} 5 15 1€

Simulation Settings - tran1 @

General | Analysis Coﬂigurétién?ilééi Options | Data Collection | Probe Window

Category:

Timing Mode
O Minimum
® Typical

O Mayimum

O Worst-case [min/max)

[[] Suppress simulation eror messages in waveform data file.
Initialize all flipflops to: [0~ |

Defaul 1/0 level for A/D intesfaces: | 1%

[édvancedﬂptiom,,,] [ Reset ]

oK [ cConcel || iepb

K 18.7  fil A AR BRI AR ELE N O

CLK
QA
QB

Os 10Ips 20Ips Sdps 4dps Sdps des 7dps Bolps Qdus 100ps
A&

& 18.8 EFEIEER Y

7. WINEZR, X T AR R, PSR Trace > Add, X5 7E Hl
A FRIRAREHE T A

{QOB,QA}; count b; b

wJa iy OK %4, PR A —#E e Ut T R

8. VEFESEIR Trace > Add, SRJ57E MR kX TEHE P A

{QOB,QA}; count d; d

e Bty OK %4, IR A+ #EhIIE T R,

9. YEHZEH. Trace > Add, RJ57EANZ R IR A TEHE P oA .
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{OB,0QA}; count h; h

i By OK 341, PORR L7 s b fDE i1 s

10. PWIEFMF I 18.9 FiR, ik 3 BRFEE i EUF R o, 1, 2, 0,
1,2, 0%,

QA
QB — =
count_b 3 01 b 4 16 EE] 81 K k]
count_d ] X 1 A 2 [(] X 1 b { 2
count_h ] X 1 X 2 X [ 1 X 2
0s 10us 20us 30us 40us 50us 60us 70us 80us 90us  100us

B 18]

F18.9  IHEER R T O

%] 2

K 18. 10 IR EZEH T %455 5 8L EEM 1C BN A f1 B AN
FR B3, I EME S E e P 4 A7 RIS ULA F ULB JEA74000
SRJG T A N\ HERI R fE o U2 F1 U3, Hefadb A 8 fiisask, U3 h/\ K fHZE
e

OFFTIME = 0.5us UiA
DSTM1
ONTIME = 0.5us S ok 1l qal2D
DELAY = 40ns 7D vz
QB 5 1= QAB-1]
STARTVAL =0 v| «acls o> 19 13
OPPVAL =1 a D. D QA1
o ap Dz 1A1 Y1 oAl .
T 7ancaes D3 6)) A2 1¥2 Ha a3
Da—8 1A3 1Y3 —7—ohe
1A4 1Y4
= 04 >t 25 ons
—_— T 281 2v1 o
A 2n2 272 o~
uiB >¥ 2A3 2Y3 oY
13 105 2A4 2Y4
L—oba 9 oo 74HC244
Ry e -,
3 ap us
T 7arcags \VRB = QB[3-1)
& D12 18 aB
DI 1A1 1Y1 Pre—ann
o> D3 1A2 1¥2 P34 0B v
0 1A3 1Y3 pIo—a23
1a4 14 p-=—Q84
B 19 —
e 55 11925 oy 9582
D6 13 B6
o 282 2v2
D7 15 2/2 22 QB?
D8 17 QB8
24 2v4
D1 7ARC240

K 18.10 fR55RLkiER
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1. 40k 18.11 fr7n, Packaging

Packaging

7 FTH 74HC393 475 95 4 AH 7] 1) &6 U?A Paits per Pkg: 2
PEAFIB, MO B, B | fl ]2 i =
(95 D25 5t S AT 7 42 2 A o [oF |

2. FCEANE 18. 10 TR HL B 1 gaw |- Wi
BUE, VORI SR § e -
e, DSTMI S HC B ah iz 2, L :
BEH source JLARFIE, HC FAFIT I8, 11 [ B PRA Rl e 4

R EE B 74HC JTas R, R
. Place > Power il & HI fil LO JTaM 4475,

3. FEHLBETR L, SRR BRATR . HefE shift 5, S5 R
PrZe SR e UM B, B 2l B4k,

4. W 18,10 i, MESE ULTA /9 3 SIBITFGG, 765 | BER B4R 2 MRl il A
LA, SRIGTEBLAZ TR ULA 518 3 Z il 4, X T8,

5. EFEFLORIGHUE MR (H N8, XHZSLm AN D1, $% escape
et ¥ rmb > End Mode iB M %144 .

6. WK 18. 12 i, 7E54k . U3A
02 4 BRI 24 TR 2 i 4 5 o1
FEHE, [IOp A Rl " N
7. HAE Cul B, REHCH a8 E
HOE S IR G5 W 4, «
ARl B BT RO R D2, o o I
A Tk EOARASE, % F4 B NE 74HC393

W, KPR D3 Fil D4,
fFFZ 7 s, A DUBR B AT I 2% B118. 12 HEHETLk, Sk DML 2 Fx
.,

E—

#£16.3 A ¥, PSpice TAZIMF S0 B3 EXK, HAALF K
Place > Auto Wire X% &£ B ix I | RERBFELHEEOWT L, L EMmT
S AT B FiE L, PSpice 89 % —RA#T 44 Place > Auto Wire > Con-
nect to bus, F FEF L L AHNEE, AALETTREBN M, RELFE
&, TE&PELERLAFEE, kBT P PSpice KRB P iAW
BB AR
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WA RAS Ry 16. 3, RSLPATHBE 8 BN, HIEFEFIPIR 9,

8. WEFESZHA Place > Auto Wire > Connect to bus 50 s Ebn &, X
18. 10 1 IC HYHARTIIREAT A ghi% 2k

9. BEFKH Place Net > Alias XSk ik 1744, S AFRS L AR
—F, XRLMART, —E TR AR ML IR MSB - LSB (I bR iC IR

10. X AL KA TR ST LA NI E , IBATHIRN 10ps, QNE 18. 13 s, 7F
BB B O %+#f Options > Category: Gate —level simulation, #XJ57E Initialize
all flip —flops XTEHEHELE 0, REFTA ML HITHIEN 0,

Simulation Settings - tran1

| General | Analysis | Configuration Files} Options Lga_lt_agl_e_q[ipﬂ || Probe Window |

;atgg?r?: - - - Timing Mode
’Analo Simulation e
Gate-level Simulation © Minimum
| Dutput file J ® Toviesl
O Magimum

O Worst-case (min/maz)

[[] Suppress simulation enor messages in waveform data file.

Default 170 level for 4/D interfaces: D s

[Advanced Dptiuns...] [ Reset ]

E 0K ,I[ Cancel ] Apply

K18.13  fih R A B W IR fE L E N O

11. 4N 18. 10 Fi7n, fERRFR SR LI CE i RAREr, RGBT,

12. N 18. 14 s, S D [8-1] F QA [8 —1] MBS IE X tAT
T, RO U3 AR whas, FrLL QB [8 —1] By EAME N FF, I H LS Y
ERBATI, B0y B e 51K 18. 14 BT L, Ktk b 4h 2
1EH

13. EFEEHA Trace > Delete Al Traces GG 1T .

14. P Trace > Add Trace, SR 5 78 A7 (1) bR EURN 72 450 84 %) & o e £
KI5 ||, Trace Expression IEJEFRIAAXMTEREF I |}, JFHRAER
i 1 e, SRR AR,
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{DB:ATy 0 T X7 X3 X a4 X X6 X7 X 8 X9 XA]|
QA[8:1]} 0 1 X 2 X 3 i 4 X 5 X 6 X 7 EXk 8 9 A
QB[8:1]} FF FE X__FD X__FC FB X_FA X F9 X F8 F7 F6 F5

CLK
T T T T T T T T T
Os 1us 2ps 3us 4us Sus 6us 7us 8us 9us 10ps
it iE

B 1814 Frr R4y

15. MRREERE D4, D3, D2, D1, ZREHI AT SCF3RIAE, Hifi OK #41
PEATHfAE

{D4,D3,D2,D1 };myBus;d

16. BIEE4 PR nibble BB .28, M4 QA4 QA3 . QA2 Fl QA1 AL,
[t T e

{QA4 QA3 QAl QA2};nibble; b

i AVEIE N 18. 15 Fis

myBus 0 X 1 X 2 X 3 X 4 X 8 X 6 X 7 X 8 X 9 X0
nibble 0000 X 6001 X__0010 X 0011 X 0160 X 0101 X 0110 X OT11 ¥~ 1000 X 1001 ) O3

Os 1Ips 2Ius 3Ips 4Ips 5;15 Glps 7Ius 8lps les 10ps

BFia]
B 18.15 HE X B4 FK, myBus Al nibble
17. £ Capture "1, X5 T BEIRE (G), @il % Place > Power i%

S D HI B A4S, HUBH U2 B9 1 F 19 SIS R m e W ik
BB E
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R

4B 18.16 Fi =, AA:&Lz‘i |Macro PSpice  Acces:
EARMIIAFHBESD HIE =
FHETF R, o REA %fﬁ $D_HI il !
HIAETRIN AP, EFiEEP

wnsp o, wentuie A XA A A @

BT,

K 18. 16  HiL i E a5

18. BATHL G E
19. (1K 18.17 s, WIE QA [8 -1] MRk XO, RUNZES MEfHyL =
A

OB [T Y 7 X3 X & X 5 X & X 7 ¥ 8§ X 8 ¥Al]
QA[8:1]} X
QB[8:1]} FFE_X FE X FD FC X_FB FA X (] X [ ¢ F7 X__F6 X5
CLK
T T T T T T T T T
Os 1us 2us 3us 4ps 5us 6us 7us Bus 9us 10us
A8l

B 18.17 i H U2 £&5| s B4 i

%33

PSpice i tH HH 487n 1 BB A] | PRAEI DR /N b e BEAH w5, ARAF A
BRI T8 N R R TE R XA TR

1. BE it SE B ] OFFTIME 47 0. 01 s, JTIE T H] ONTIME 9 0. 01 s,

2. fiEASTELN 10ps J/N K 1.

3. IBITHSITE,

4. D5 EAE B AR 18. 18 IR,

O KEBEHXERZ, KR, —F&E
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5. il OK H%4H, FaFEIUNM 18. 18 Frnm iS5 513K,

Simulation Messages

\‘:P/' 29 messages occurred during simulation.
View a summary of messages?

E Yes ;I l MNo

K18 18 (i AfR B4

6. 7E1K1 18.19 1, Minimum Severity Level fzffk % 455 X EHE /Y T F7 52 H1
I T INN e SE, BarsE g, UE A, B ARG B A, S B
REt, BEEIET R, RE T EEH N Warning EEHEH, K5 56 Plot HAHLXT
WEHTIE .

= Simulation Message ... @

Time Message-Type Device

50.000ns WIDTH/MIN-HIGH U114
60.000ns MAX-FREQUENCY U14
60.000ns WIDTH/MIN-LOW U714
70.000ns GLITCH U1A

70.000ns WIDTH/MIN-HIGH Ula
80.000ns WIDTH/MIN-LOW U1a

90.000ns GLITCH U14 Bt
Sott hi’ Minimum Severity Level
ction | WARNING v
@ Tlme

8 [T;" pe_: Plat I Close
evice

B 18.19 Zihf5E 3

7. HNIEN 18.20 PR 7 |WIDTH/MIN-HIGH Violation at time S6ns
{8, AEBBRARZL | Wriees Ko wlbr o 26ns
LI B A % NODE: ® U1A.A, measured WIDTH = 18ns
B S  A R ], i 18,20 SR
HigeE SRR B, [FES, PSpice b HEALEAE HH BLAY S IR IE

RERE— 2 B AT — B e B st 1, DL RZA5 B R i
N IOE .




FE19=E
#H-EREEEEMHE

PSpice fff HIAHTR] 0907 FL5 T EEBEA TR BT U 0T . 7E Probe 7 %5 IKIJE 2
ANE R A ELAERILR] R — i L, EUR o3 S S R TR AR e
I FEREE T, BB SR T SAL AT . PSpice A0 =R ALY
EEREAT R U AL, RO KT AP RURRO  BOE A, BRI
TR T SRR R R D, TR SR S e .
A Zh) %‘Jﬂc—/\’fiﬂﬁ A=A R, R RSB
PO TS, X S TR - x&i’é?ﬁi (A-D) =% - B
(D-A) LN T, XETHBEASANMEEE, RERERG A
SERL, FrLLEE L O HLEKAEL 7R Probe BEd KIIE s 3 11 Hh AT LK1
FL A 1R A7 I

P19, 1 RSl LA FL I, 2L By 8 PR R T B ot A R B8 1] P B2 R

vi tL $G_DPWR
R1 10V _
47k 1 ol R3
- 3 1k
2 6
ot [ U2A
7 com 1
R2 _ ouT . P 3 ouT
47k Vin 3 % 2
74HCO08
L ovi=tov v MM T
=, V2=0v =
TD = 1us 0 3G DGND
TR =1us —
TF=1us 0 OFFTIME = 2us
_ ONTIME =2us DSTM1
sl DELAY = 1us
STARTVAL = 0
OPPVAL = 1

K191 Bl U R K Sl 87 T i
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RIS B R AR T, LR A S i S BT T A, K
19.2 AfF EERIOE, BFE 5 P B8 T Probe 3K, BAUES B WR T
Probe T#F,

BAUANECFIR G B BT BOD IR S AR, | A8CF i Bt U L — B, B TE %
FI i E TiE, SRR R B E S, R X T R

CLK
ouT
10V
5V A
oV +— T T T T T T T T T
Os 10us 20us 30us 40ps 50us 60us 70us 80us 90us 100ps
o V(VIN) ¢ V(COMP) e 8

K19.2  BHLRETEE S IE
19.1 A&

%31
P19, 3 MR - B L (D - A), IZHLE IR - B HLE R AD7224 Flf A
BOFFES 01 FgR, AU RS SR T LIRS H

127
Vo = Vigr X y5¢ =4 96V (19.1)

B - BRI B DAC AR Bh JE1 30 2 2840 B A= 7= v (X 85 0E e A Tk e,

1. 20 IE 19. 3 FrR B R EL . AD7224 585 5 7% 1 DATACONV JCa§ P
DigClock JRITEIE 1 source JTLAHAE

2. XTHLEKHATBRSOF B AT &, s TN Sps, 7RO FL B i kg
Options ¥ETT, W 19. 4 fii7x, BEFF Category > Gate — level Simulation, X /5 1%
E il 2 25 BRI LRME Initialize all flip - flops 2 0, 5 L% B 58 MU B H

3. FEMIZEHT S LDAC, WR, CS Ml OUT Jil & HLEFRET

4. IBATHLEETE

5. 1F Probe JFHEFIE Bontd O, WK 19.5 fin, BT E S IHE,
T R ARUE S OUT E .
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OFFTIME = 300ns g1
ONTIME = 150ns LDAC

DELAY = 350ns
STARTVAL = 1
OPPVAL = 0
L v
U1 ® 15V —=
OFFTIME = 200ns oo H>— = =
ONTIME = 120ns WR
CLK o
DELAY = 50ns oo 2> (L —
SATRTVAL = 1 16 )| RESE >
OPPVAL = 0 15| LDA —
14| WR 0
s
OFFTIME = 10us Lo >¥ DB7
ONTIME = 160ns DSTM3 Cs g ?| DB6 2 ouT
- ICLK = 2 | ) -
DELAY = 30ns 5 ggi vouT
STARTVAL = 1 0 )| B34
OPPVAL = 0 1 "1
137 DB2 .
737 DB1
HI> 39 DBO —
~H VREFZ 0
>
+| V2 <] AD7224
10V —=—
= =

& 19.3 i AD7224 M AL IIER — 155 o L B

Simulation Settings - tran

| General | Analysis | Configuration Files | Options | Data Collection | Probe Window |

Ealegnly:. - ;- Timing Mode
Analog Simulation 24
Gate-level Simulation © Minimum
Output file ® Typical
© Magimum

O Worst-case (min/max)

[[] Suppress simulation eror in form data file.
Initialize all fip-flops to: [0 w

Default 1/0 level for A/D interfaces: 1 $

[Advancedopl\uns...] [ Beset ]

.
B 19.4  fil R ERABILR (AR E R 0 P

6. FIFF bR, MH (R 4. 96V, SITHE(E—3,

%32

& 19. 6 il I NESSS & B 2R i, iz m % FHAEH T 1z, NESS5 /it
= R/N W
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LD\Q& LT LT LT T 1T LT LT LT LT LT |
nr——y r—— 1+ r— 1+ > > . r . L1 L r 1L LT 117
CS LT
5.0V
2.5V A
ov T T T T T T T T :
Os 0.5us 1.0ps 1.5ps 2.0us 2.5ps 3.0us 3.5us 4.0us 4.5ps  5.0us
O V(OUT) Bif 18]
E19.5 BB DR
1. 44
= " 19.2
f (RA +2RB)C (19.2)
RA +RB
Dutycycle = RA +2REB (19.3)
FIRE 19, 6 TS B T, R BB A B4l 218Hz, %S L
H0.67,
R4
R1 % vV =
10k -
8 (S —
5 \Ve'e 0
TRIGGER 3
. % g RESET OUTPUT ouT
10k 7 e & CONTROL R5
F1C= 0 7 THRESHOLD
[~ ] DISCHARGE 10K
4 o2 GND —
C1 —= — 0
220n 10n ' s558B
=2 — o
0 0
& 19.6 NE555 RHEhEH 2%
1. BT H , Z4FHN Clock Oscillator, A4 SCHEMATIC1 # clock,

2N 19. 6 Frs B EL KL, A 555 1 anl  mise TOFE, 555 4 =S,

555alt, 555B Fl1555C, HEFALS 5| AL RERAS—FE, 45 BRI IC
Cl AR 1A &, 1C1 PRAFAE special JToHEH

1 X 25

2. QUEBES HBCE SO, D5 EISE2N 20ms,, 78 VC F1 OUT P45 iCE:
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MR RS

3. BITHEITA,

4. WoRCHREUE, BEIRG A, SRR R R R G,

5. B A L, B E A TE) A OGRS ] 1Y B AL

6. EFESZH Trace > Evaluate Measurement X I JE B Wb 474, 1 Se ik
Period (1) SAJREEHEV (OUT), MHEFRKAXWT .

Period (V (OUT))

7. BEFESEHL Trace > Evaluate Measurement X 45 % i [l 1) 165 72 J&] 409 28470
1w, HCIEHE Period  XRange, (1, begin _ x, end x), SRJG#EE V (OUT),
AR Sm F120m, MEFLANT .

Period XRange (V (out),5m,20m)

8. JEFESEHA Trace > Evaluate Measurement XTI (525 [LEA TR, 56k
& DutyCycle (1), SRIGHESE V (OUT), Ml&EFREXUTF .

DutyCycle (V (OUT))

9. NSRRI ELERA BRI FEIE BRE O, L2 View > Measure-
ment Results X[ 25 RiEITEF , P5HARNZ 5K 19.7 Fosmel,

8.0v
4.0V / / /
oV
4.0V T T T T T T T T T
Os 2ms ams 6ms 8ms 10ms 12ms 14ms 16ms 18ms 20ms
o V(OUT) © V(VC) B E)
Measurement Results

Evaluate| Measurement Value ~

] |Period(v(OUTY 4,62892m

[ Period_XRange(V(OUT),5m,20m} 4.62892m

» ] CutyCycle{(V{QUT)) 665.27676m >

E19.7 {5 EES RN E(E

Cadence \ OrCAD &8l B B4l | B F FIBTEOR & I JL S0 ], 5
ol S ) 457 A A AR I F) SR e v A i L S A AT DA 2 2 s A vh HEAT A AR
it .

<install path >\Cadence\SPB 16.3\tools\PSpice\capture _
samples\

<install path >\Cadence\OrCAD 16.3\tools\PSpicel\capture

__samples)\



20 =
BB KiZit

1 Capture 1, (5 BT H AT LIS P AR U2 AR 254, Pt seit
SN TR A B A DU (R AT RO, AR B A R Y

Uitk FoEBREMEZRZ
() 4715 . an &l 20. 1 PP,
P R — A 2 A
GBI BRSO )2
BT AT DA & 24 SR LA SC
PR, TEJZ R 4504 1 JE BRI
A T B S A X by — 4 SR A
e, BRI, AT DIBE R
JE)Z A, I H AT DT I AR
He, SEAFZEHE T AR M
ETLE

WKl 20. 1 Bros 097t = i
I E i — A 5 S e 4
B, ZIREREAL S =k R AR, 2
W = A B R SR i
B, BEET SO IR 25
HL B

€3 File [T, Hierarchy

=60 Design Resources
=B \peak detector.dsn
=Mrall noak detector
B PAGE1
PAGE2
B PAGE3
= Design Cache

a)

2 File | s, Hierarchy
=8 Design Resources |
= B hierachical design.dsn
# Hierarchical Design
=0 Clock
B pAGEL
=63 mod 3 sync counter
B PAGEL
b)

B 20.1 20 B 2544
a) PRI b) Bt

WKl 20. 2a Fros @95 5 48 3886 5 WA B 3K SC e, 430 A Top
Bottom, X 1 %) JEUE €143 531) A &) 20. 2b FIAL 20. 2¢, 181 20.2b Sl Top JREEE, H
Bottom JZFERANZ 5] IN Al OUT 4 ik, ik ER R, $& )5 %&£ rmb > Descend
Hierarchy i] LLE A JRJZI; AT DOSGE JZ BT I Bottom JREEE, JERELHFN
SRR EGE 2  E T E R, Bottom EEIH SIS Bottom [ & 42 11 H A HH

[F1 (44 FR IN F1 OUT,
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T= HB1
3 File | B3, Hierarchy
=B Design Resources
= B \hierarchy.dsn —in  out oul
=& TOP Ve
]
® O [sleure]g] 10V = Middle i:
o 0
a) b)
VIN
R1
1k
VOUT
R2
1K
)
c)
E20.2 ERAXEHHHE
a) BIHATHS b) DUREFAE o K2
I HAA LT, File UL £ File| 8. Hierarchy |
i Al Hierarchy JZ 3 Tl K 77 & 7F = B
. N w2 52 . —1
o 34 Hierarchy 2 s B HB1 (BOTTOM)

+, ATRAXS I E A oA
BAEN TR, WK 20.3 iR,
TZ R E B — A R, —1

R1 (1K)
R2 (1K)

: o B R1 (1K)

HLEJR V1 AT HB1 2R i, i =

JE D ] 5 LA ol V1 (VDC)
o 203 RIS H R

20.1 JAHL s 1R SN S 10 1

TESEAT AR B0 H B, @ w0 A B SR A — A Bl
HZAIH, A T SB[ iU Z (B A5 5 i 4, Gl w2004 R By
Off — page /> WSS, VEFESE A Place > Off — Page Connectors 75 5 3 & i &
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o VUSSR o
B
Place Off-Page Connector X
et
|OFFPAGELEFT-L |
R
FFPAGELEFT-LJL‘,&FSYM
| OFFPAGELEFT-R/CAPSYM
| OFFPAGELEFT-R/Design C L OFFPAGELEFT-L
| [ Remove Library
Libraries: _

| SOURCE Name:

EFFPAGELEFT-L

1 20.4  Off - page 4> TUE 2%

B ) 3 B FR R AR P RR SR Y L 50 iU AR A e, &
LI PR S A 0 AR —EL,

A 1 TR Z [ {5 5%+ . Place > Hierarchical Ports ( LK
20.5), SUUEEAALL, S5EBIH0 T B 0 5 2R 4 10 24 FR S i 44 R
#ﬁo

Place Hierarchical Port

Symbol:

. K
[PORTEOTHL |

Cancel
|PORTBOTH-L/CAPSYh o
l PORTEOTH-L/Design (B== Add Library...
|PORTEOTH-R/CAPSYH — @C">P ORTBOTH

| PORTBOTH-R/Design | Remove Library
PORTLEFTA/CARSM v

Libraries:

| SOURCE Name:

EDHTBOTH-L

20.5 R

JER B A Z R, R R EAE A . B 20.6 51 T Capture
W] FH A 2 264 54 PORTRIGHT - R A st 1, ZEiZ e 51
A — Az 1, SEBR Bt o IR RR s 1 58 4 th et AN SRR S R ke
E, BEATHIIIUE .
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PORTBOTH-R OE B<:> PORTBOTH-L
PORTRIGHT-R DE B<:| PORTLEFT-L
PORTLEFT-R <j] [D PORTRIGHT-L
PORTNO-R E] D PORTNO-L

B 20.6 Capture HA] F JZ A8 Heim 0

20.2 2 HUEEEYCTE 5

R E T IUZ—JRJE i B F Bt rh, BOHUCE T TR g IR
FHRILAMAR RS 5, SR ARREHIT T (4 fL i S B ], s ] o ) 5|
it 1 5 A A4 R SR HE SC—2, JRBHANBEOR AT N B S, RO D E H
Hh SR A AT D S B PR SCA

JEREYAT S T IRZ—DUZ i M Epysedtrf, B e fil i i i A
SR A A L5519 s 1 JEBESRAT S 551555 | I R A0 44 AR I A
[, XLERFS ] LA e, A S H A

20.2.1 EEHIEE

WK 20.7 Fios, %P3 Place > Hierarchical Block, 7£ 5 # [&] b ] 4 )2
BB,

PEE TR K, 1€ Reference XJTGHE H1 4 A JZ B Z FK, SRS TE Implementa-
tion Type F1 Implementation Name X I HE it 5 )2 A | R AR, 1K
20. 8 Pz AR AT 2 A | G i VeSS L E SURERINRE, X T PSpice {i FLI
H, #% G T Implementation Type #£$f Schematic View, Implementation Name 1%
B AR

ERPBCE SN )R, EH R E P R ITAER SRR T HE
HIEFESEH. Place > Hierarchical Pin 58 2B 5[, 48] 20. 9 Frs y Z R
SUMBCE R O, £ Name XA A A G FR, 78 Type XEFLH) T L35 B
VERESIIZERL, Width JH T BCES IR, BA SR EMWFIEA, Tk
PAES s TR AR R R i,
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Place Hierarchical Block

Reference: Primitive [ 0K ]
I HE j ONo
O Yes [ Cancel ]
(® Default [ User Properties... ]
[ Help ]
Implementation
Implementation Type
| Schematic View v |
Implementation name:
| Bottom I
Path and filename
| | I Browse... |
K20.7 ARk
Implementation
Implementation Type
Schematic View v
<{none>
WVHDL
EDIF
Project
PSpice Maodel
PSpice Stimulus
Verilog

K 20.8 Ao & JE SR

Place Hierarchical Pin

Input v User Properties...
3 State

Bidtecionsl
== Open Collector .
+==-|Open Emitter e
Output

Passive
Power

K 20.9 & LZEHG] I
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20.2.2 EERFS

L AL Capture JCAFAT5, SR HZITHFAT5- 10 v B% 19 SE BRI BE .
T R P s IR R 1, R 7 U5 RS I — 2, anlEl 20. 10 R, 1R
Capture I PEFEZE L Tools > Generate Part 4=l 7T, £ Netlist/source file type i
SCHZEAIXEHE TP i8¢ Capture Schematic/Design file (. dsn) , X /5 A o4 2ERC
BEATRAMAGLE, I HFE Source Schematic name X1/ HE HP 56 45 i 3R ] SC {3k 24 FR
5 Bty OK HZ A R REHATS

Netlist/source file:
IC:\PSpice Exercises\HielarchicalDesign\‘HIEHACH] [ Browse... ]

Netlist/source file type: Primitive
s Ot

ICapture Schematic/Design O Yes

Part name: O Default FPGA Setup

Imod 3 sync counter ]

[[] Copy schematic to library
Destination part library:
ﬂC:\PS pice Exercises\Hierarchical Design\HIERACHICAL DESIGN. | [ Browse... l

(® Create new part (O Update pins on existing part in library.
Pick symbols manually
Sort pins Additional pins
Sp he number of additional

(3 Ascending order s Lol 3

Descending order Namberaftoins I
@) a Nu [
Retain alpha-numeric pin-numbers. Device is pin grid array type package.
Implementation
Irpl Source Schematic name:

mod 3 sync counter v

B 20.10 A% Capture JZ2RHLAT 5
20.3 BHLE

FIH Special TG PEH Y Subparam 240 AT DL S0 )2 L B 2 W] (9 S 8016 38
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BAE AT LASEAN R i) S 80 1% 186 25 JZ R Bl 2R AT 5, 4, el B B
X I AR B 2 EA TR B R Subparam B BT AF AT LAX A4 8 I 4 15
EANE R R, ASEBA TR B u8 i a3 5 (6, &1 20. 11 "I H] Subparam ¥2
BOCE RVAL AR AEUE, PLSCBRUEJAR S HB1 A HB2 AN[R)3E a {H A9 BE

HB1

Hin out . outt

{RIBIRIE R
RVAL=100k
Vin

HB2

—.in out . out2

BRI =R
RVAL=200k

K 20. 11 NEBHAF S %8 RVAL TS50E

20.4  J2AEEH 2% 4

PSpice I LA AR L 28 3, P2 19 248 3 T LA A 7 LB . 1K) 20. 12
e, BUZHEEGIH TWAFHEE, X U1 M X U2, ZTFHBENZARKR
osc125Hz, QIRAS R B ST HTAH R B 5~ R i, I 46 3 v U 30— 1 L It
BT,

20.5 ARwigg2]

SR BT, R R A R AR E AR R IR, TR R Ry
JEAT S A BB W 1, A B E DR AT I 4, R A Y v
BorBen KA—H TR, AT S TR Bt A, BrERBE s 2955 A
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* gsource HIERARCHY

V_Vl NO0D673 0 12V

V_Va N0z404 0 -12V

X_Ul 0UT1 NOO673 N02404 osclZ5Hz PARAMS: RVAL=160k
X_Uz 0UTzZ NO0673 N0z2404 osclZSHz PARAMS: RVAL=160k

. SUBCKT oscl25Hz 0UT VCC V35 PARAMS: RVAL=160K

C_Cl Nz24151 0 0.0lu IC=0 TC=0,0

R_R1 NZ4137 0UT 160k TC=0,0

R_RZ Nz4l151 0UT 160k TC=0,0

X_UlA N24187 N24151 VCC V355 OUT AD648A
R_R3 0 Nz24187 910k TC=0,0

«dC V(N24l51 )=0

-END3

20,12 JZH M4 FR

AT 1, BRAR T b (o FH S A% 0 A D b

%31

LjMEﬂﬂs%?%ﬁﬁ?iﬁ%%%ﬁﬁﬁﬁmﬁ,Eﬁ,ﬁ%%%ﬁ
WK ZHREER NS %, T EE HB1
B REARAT N RSO

1. #5724 F5M Top Down B4 ) Vout
BT P

2. fE I H G MR, K LW § R1
SCHEMATICI TA544H top. — RE

3. AR HM Bottom A9 JEEE
K. 5k Top Down Design. dsn = —
XA, $RJEESE rmb > New Sche-
matic 2T (7 USRI, 9 H H20.13 - ARG IORH
W EHoAr 4~ Bottom

4, TETUHAEHRER YE#E Bottom JRFRIE, SR )5 ¥EHE rmb > New Page #3787
U, JF HXHAR 2 BN A FR Pagel .

5. BCESEHRUG W H S E 20. 14 PR,

6. FTIT Bottom JEHRE , 2140 20. 15 i B HL S, 1 H22 ¥ Place > Hi-
erarchical Port, 7£HLHH 1 out 5 55 E PORTRIGHT — L 23 11, FE in 15 8K
# PORTRIGHT - R i, AR5 RAFIT HLOCH] JF A

7. FTFFDZEJEFRE

8. FEWH A M %5 h ¥ P32 4 Place > Hierarchical Block, Jf Hii A S % 4
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o niEl 20. 16 Frzs, FE Implementation Type JEAEEH IS P PE$E Schematic View
£ Implementation name 24 FRXTTEHE H 4 A Bottom , [A Ay iy i J2 A0 i 2 K]
J&TIZFETH, FrLL Path and filename #4358 %5 . o Hidy OK F2 41X B ik
EHATHE

=8 Design Resources
=B \hierarchy.dsn

5 @& TOP
B PAGE!L
=8 Bottom Ro
PAGE1 iw
& Middle
#- O Design Cache O

20,14 2B H SCF R K120.15  FFH R

Place Hierarchical Block

i e
'HB1 O No
o

Implementation

Implementation Type

ISchematic View v I

Implementation name:

[Bottom |

Path and filename

I | @mwse... i

K120.16 B EEL R SCHR K
9. AR A FIEIS e I P L AR — Ik, RIR 2 RIIEAE . R
JCR P P 2 4 R AE TR B R 7R S 5 TR, FE4nT&l 20. 17 Bs 975 HE
Hon] LURIE Bk A sl 5
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10. %EHF)ZHiHAR )5 rmb > Descend Hierarchy (3% # X7 )2 ) B 24T
HIRJZ A,
11. 767 ¥ E sh i $E rmb > Ascend Hierarchy 2> 553 [0 2 15 2 R FR A
. AP 20. 18 frz, TETHUZ 5t AT Y 2455 B A i B0 LU LR TR Ve
%Hlﬂﬁﬁﬂlﬁﬁﬁﬂo SR 5 ER 0 v R R RS, X R B T B TAE A A,
W R R 5V,

HB1 HB1
Vout
Hin out
[. in out ’] V1 § R1
(A . 1K
KR T0 To
K20.17 @IS Z )5 )2k B 20. 18 k)2 Mk
%3] 2 :
. O Fie |, HiEIarchy|
SLRETRAE N B TT R BRAES =0 Design ReSources
1. HESLAFRA Hierarchy BB () 5 =B hlerarchy dsn
WiH, K 20.19 s, fE5i H & PAs 05c1 25Hz
. % S fF & SCHEMATIC] T 47 4 | ] 80 De5|gn Cache
A osc¢125Hz,, -8 Library
2N IA 20,20 TR B HLES 3B -0 Outputs

B 2E AD64S 1 [ opamp TG EELE IR @6 PSpice Resources
W Y PSpice #1F R /R iR, Wiz K20.19 ¥ SCHEMATIC1 SC43k
IR CHN uAT41, M eval TGRS HATHH osc125Hz
PEATRERE, 01A 20,21 iR, dEEESKEA
Place > Hierarchical Port (‘& 2 BIHeus 11, 7E5i H 75 5 out HUE PORTRIGHT - L
Ui, A€ VCC A1 VSS BLJRY 55 B PORTRIGHT - R %11, 4 20. 20 i, {2
L YRS 143 3l e 444 VCC FTVSS, I HLAE AR o 1 22l — B i i 3 48
52410 VCC 1 VSS MLk A 3o lar 4o VCC R VSS, JEHE
B R AR LR S A T 7 2
R TR ARG, TR ARG R E N 0V, M special JT#%
PR PR ICT CE THAE C1 b, JEHIRE IC =0, WA 20.20 Fixs,
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3ET- OrCAD Capture Fi1 PSpice MBBIHL U i1 5 15 5

R2
A
vee[ >—— 160k
vss[ >—
* lic=0 ADG48A
1
|
T 0.01u
e R1
0
q
160k
§ R3
910k
0
& 20.20 125Hz ¥EH7s

Place Hierarchical Port

Symbok

[PORTRIGHT-L

PORTNO-R/CAPSYM A
PORTRIGHT-L/CAPSY ——
PORTRIGHT-L/Design

PORTRIGHT-R/CAPSY

PORTRIGHT-R/Design v

Libraries:

§_ >PORTRIGHTL

Name:

| out

& 20. 21

T SR AR i 1

> out

BN

LR R EMOAETORB P, LM% LARE R DRIL, 4

EPENF L PSSP Ok £

>l

ER
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3. RAFTEIE

4. 7EI0 HAE AR P BE PR TT SCIF (Hierarchy. dsn) , SR J5 £ £ 2% H#. Tools >
Generate Part ‘L {2 TCaH 75

5. £ Generate Part =i c#s 4% I, #E#E Netlist/source file type: Capture
Schematic/Design, #RJ57E Netlist/source file X642 H ) Y 0 H SC{F 3¢ Hierarchy,
It Hi% 4 Hierarchy. dsn SCF, YIHEAZE LM

6. NHFHZ IO JCAR 1, 7E Destination Part Library H #57C#8 14 2
XIHHE e 4 Hierarchy JCASPFE, IR HORAFZEIZ I H SO, s ik
TR R ORAFAERT B Y SCFIe

7. —EBIE R, MH Source Schematic name XF if HE i 7x J5L B & 44 B
osc125Hz, TiiAJE SCHEMATICI, Generate Part £ BITas 46 FANE 20. 22 FR

Generate Part @

Netlist/source file: | 0K
C:\PSpice Exercises\workditshierarchy\HIERARCH I | Browse... |
|

Netlist/source file type: Primitive
N
‘ Capture Schematic/Design v ] 8 Yo
es
Part name: O Default FPGA Setup
‘osd 25Hz ]

[[] Copy schematic to library
Destination part library:

‘C:\F’Spice Exercises\workdirthierarchy\HIERARCHY .olb | [ Browse... ]
(® Create new part O Update pins on existing part in library.

Pick symbols manually

Soit pins Additional pins

® Ascending order E“H the number of additional

O Descending order Number of pins: [0

Retain alpha-numeric pin-numbers. Device is pin grid array type package.
Implementation
Implementation Source Schematic name:

osc125Hz v

[§120.22 Al 8] osc125Hz BY)RTOE AT S
8. USRI H PSpice M 16.3 JftA<, Split Part Section Input spreadsheet X iff
FUETIF, FEMHEAE Ml Save AELEMEIFIRAE, ST OK BITT,
9. 7EII HEHESH, "JLIA 2 hierarchy. olb JLHSFFE E 2 U ME] Outputs i
WaCEge st il 20. 23 Uis, B hierarchy. olb JBESCAE M Outputs ST 55 5% 5
(B B U AURE G ) Library SCPFJE, FEFF Library SCHFEJE ] LI 3 0sc125Hz
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.
10. 7¥ Hierarchy Jeas I XL 0se125Hz %%fq:, TT}FfD%%ﬁ:éﬁiﬁ%%, LAY

45 E 20. 24 s
= o [EEN

= [2B) C:\Cadence\SPB_16.3\tools\capturellibrary\pspice\analog.olb
w B C:\Cadence\SPB_16.3\tools\capture\libraryipspice\breakout.olb
@ [8B) C:\Cadence\SPB_16.3\tools\capture\library\pspice\source.olb
@ 8 C:\Cadence\SPB_16.3\tools\capture\library\pspice\sourcstm.olb
® BR C:\Cadence\SP8 _16.3\tools\capture\library\pspice\special .olb
= [y \hierarchy.olb

o pscl125Hz

[ 20.23  Hierarchy. olb Capture JG#% 422 B 78 JINE P2 SC A5
u?

OouT -
vee -
V&S -

" <Value>
Kl 20.24 EAHY osc125Hz 2$1F575

11. &l 20.25 s, Wil < Value >, SRJGHTA oscl125Hz,

Display Properties @

Font
Name: Yalue Anials
Value: |0sc125Hz | Use Default
Display Format
Color
T
O Name Rotation
(O Name Only ®0 O 180°
O Both if Value Exists O a0 Qzrmr
[ ok J[ cocel ][ Hep |

K120.25 i AJCAHT R4 FK osc125Hz
12. Wik OUT 5188, $TFFH: Pin Properties 51 JiJE P 4w 48 %%, 4nl& 20. 26 fr
7K, Shape BEE 4 Short, Type ¥ & A Output, 5|HEME Number & K 1, KRG
iy OK #4035 B A TR E
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13. ¥ VCC 5| Shape 15 ¥ 4 Short, Type 1% &M Input, 5% {E Number
BEN2,

14. ¥ VSS 5% Shape 15 &~ Short, Type B8 K Input, 51EIEE Number
BWEN3,

Pin Properties

Name: Shape: B R .

four | [shon v a—

Number: Tvpe:

i | owe 5]

blebi
il Pin Visible

Bus

& 20.26 1% ICHE oscl25Hz B 5 I 1

15. il 20. 27 Fios, TETCa g e a0 AT AL 8 X AR 228, FTHF User
Properties J&PEXEHE, EH Pin Numbers Visible, #RJ57E T Hi 32 A BE £ True,
s OK R HATHIE

16. 4 output i th 5 ZEMB R M, I HEHHE T RS B2Us
1 osc125Hz #3445 521 T 20. 28,

User Properties @

Properties
Name Value Attributes
Implementation Path C:\PSPICE EXERCIS... ~
Implementation Type  Schematic Yiew 3
Implementation osc125Hz
Name osc125Hz.Nomal R Remove
Part Reference u? RY &4
Pin Mames Rotate Tiue Display...
Pin Names Visible Tiue
Pin Mumbers Visible
Pin Numbers Visible True v

False

K 20.27 JRtEgmEEeE

17. fETuan - gmi e rho0GE bR A28, 4THF User Properties J& P4 4 i 4 141 [T
TR H AT DA A o e i R A T A, Rl OK A ¢ A i Pk g i A 7



246 | JL ¥ OrCAD Capture Fil PSpice 4 IE4BIHL 3% 8% i1 5105 ¥T

M., iy Windows
%33

PLRBEHRAT S A0 iR 7 e L A T
L. PAZBERAF S IE AT osc125Hz #4701, ¥EHE Hierarchy. dsn, A5 HE#E
fir 44 4 Test Osc125Hz, ZRIANTBEWL T,
BEH SCHEMATIC1 48 J5 % #% rmb > Rename,

rmb > New Schematic H &t 7 &, Ff8H

BT K 1Y) 44 Bk i SCHEMATICL
bEs ,ﬁ\ﬁ 744 N Test Oscl125Hz,

A Test Osc125Hz,
PAGEL, #RJ5 5. OK ¥4t

u?
2 VCC
3 | vss
ouT
osc125Hz

[ 20.28 &S osc125Hz Tl

3. 7F Test Oscl25Hz 43¢ d 3if; PAGEL,

Ve =)

(=2

W 1A B A B 5238 A5 K] Hierarcy. olb JCAF g 2%

SR G 1EFE rmb > New Page #5751 7, R HERIAZFR
it . T H B BRAR S A& 20. 29 TR,

=83 Design Resources
- B3 hierarchy.dsn

= 0sc125Hz

B PAGEL

B PAGEL

B 20.29 1 HAEBLES R R LA
A e HEF AR X

SRIG 2Nl 20. 30 BT 7R Y HE

B, HH osc125Hz % H Hierarchy FESCHF, VI &N 12V, V2 iXE N 12V,

2

U1

4. ST AFRMN transient [ B E SCOF, X HL I E

3

V2

12v —

0

VCC
VSS

ouT

1 out1

osc125Hz

& 20.30 JEHELHERF 0sc125Hz A9 ﬁt%%

AU ET, i
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A5 E] 25 200ms .
5. ZEFE outl ML S E FURRED, B BLNE 20. 31 FiRi$n{a B,

OrCAD Capture CIS

ﬁ Markers cannot be placed on a page that is not within the current hierarchy.

[ o ]

& 20.31 EEH

B

Test Osc125Hz M Z Az T E, BPAR B KR A ¥, 7T ¥L £ Oscl25Hz
oscillator/RF B P 3745 A, M R Test Osc125Hz RE B F 45 A, B A Test
Oscl25Hz Z AL TiZ ¥, WA ST 7 ik T MR B R B 6y Lt &8 R 22 A
A,

6. EHHE B P IE T Test Osc125Hz 3L 5 (3 Design Resources

FJe 8% )5 % #% rmb > Make Root, 1§ HIZESN = B3 hierarchy.dsn
HHRCH, RS RIS —&A R 9@ TestOsc125Hz
B BHHIH AT SR | PAGE1

7. WU A AR A, FEDTH R R o e A TR

e Test Osc125Hz 3C 3¢ 4% J5 & #% rmb > @ PAGE1

Make Root. 4l [ 20.32 7/, MEIF, Test g0 50 e roy Ose125Hs %
Oscl25Hz if#ﬁiﬁ?%@i%ﬁ, BIIER Y RS e E
Je LA S AR AEER L LA
WEL, XHIER AR T A, I AR CL T TR (E R
8. JCE R RET Z R0 ) AT A — A L A
9. IBATHEEI L, PR as R an & 20. 33 Fis

20V

10V

0V

—10V+

-20V

0s 20ms  40ms  60ms  80ms  100ms  120ms  140ms  160ms  180ms 200ms
oV (OUT1) Bsf 1]

& 20.33  oscl25Hz My H ke
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%314

15 osc125Hz LTS, 728, % TS 80 W BUE Z BT 5 b R HTZ
SHO T B EIEA TR, SR G B AL 1 2 S K

1. FZREanE 20. 34 UrRIBER osc125Hz B, TS HOTARFE A special Togy
GRE

R2

WV
vee[ >——
@RVAL SUBPARAMETERS:

RVAL = 160k
vss[ >——
T Jic=0 \[ ADB48A
2

> out
3
1 1 /////1F/////
T 0.01u

U1A
©

VCC

o ’\/V\/

160k
R3
910k

[zl 20.34 RE R2 NEHBESH
2. XWti subparam FZHOTHHT I HE Mg, WmpitT (891), F
ZH4FR RVAL, BRIAESA 160k, W11E 20. 35 fis, #E4#: RVAL 85 rmb > Dis-
play X H /R 7% E , W&l 20. 36 iz, 7F Display Properties ‘7 J& 14 % 1+
#EFE Name and Value, X FZSEM LA FRMSEHIETT BN,

RVAL 160k i
Source Library CACADENCEASPB_186.) Pivot
Source Package " SUBPARAM | -
Source Part SUBPARAM Narma Edit. ..
Value  SUBPARAM | Delete Property
4« v hParte { Srhamatic Nate { F| DISD|8V... |

& 20.35 #4735 RVAL )8 HEEIR B 160k
3. & 20. 34 s, 7EJEFRE A @ RVAL B R2 IS 5UE.,
4. PRA7EPRE .,
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- TR 2 B B D BRA R IY osc125Hz ##00, JFAETTAS 1 4 i 2%
EPXH‘,\%IHHJL TR,

Display Properties
X Font
Name: RVAL Asial 7
Value: |160k [ Change... I [use Delault]
Display Format
s Colog
O Do Not Display ‘
S v
: Rotation
(O Name Only oI O180°
O Bothif Value Exists O 50' @) ém’
[ 0K ] [ Cancel ] [ Help ]

F20.36 B/RTSE RVAL WA MBS EE

R

J?EE AR LB E B 0scl25Hz B AF, F T Mk F BLR R #7E T B AR
st AT, 4, TUAR A Design Cache 3470 % 4 #47 # #7, Design Cache
ERERE—AALBHE, OSREATHALEH, BRAREATREANLT
ZAMIR, 122 Design Cache P43 K% A FiZTEH, RIEA A Clean up Cache
%ﬂbﬁ'—}j}kﬂ‘/ﬂ =, EIFAR T VAR] A Design Cache 37T % 'fﬁf"i\_ﬁi‘?’“l’ﬂ?ﬁ’%#%
M 16. 6 A T4, Replale Cache T A B A T $ AN B4, i@idde T Col 422
Shift 42 7T VA4 S AT EH

6. W& 20.37 fiw, TEMW H A HES T EIT Design Cache, #RJ5HEHE osc125Hz
o

= 6 Design Resources
=B hierarchy.dsn
®-@ Test Osc125Hz
® B2 osc125Hz
=63 Design Cache
%o
%o
o ADB48A : C\CADENCE\SPB_16.3\TOOLS\CAPTURE\LIBRARY\PSPICE\OPAMP OLB
~o C: C:\CADENCE\SPE_16.3\TOOLS\CAPTURE\LIBRAR Y\PSPICE\ANALOG OLB
© [C1 : C:\CADENCE\SPB_16.3\TOOLS\CAPTURE\LIBRARY\PSPICE\SPECIAL.OLB
t= 0sc125Hz ¢ C:\PSPICE EXERCISES\HIERARCHYHIERARCHY .OLB
«r PORTRIGHT-L
- ap PORTRIGHT-R
o R : C:\CADENCE\SPB_16.3\TOOLS\CAPTURE\LIBRARY\PSPICE\ANALOG.OLB
= SUBPARAM : C:\CADENCE\SPB_16.3\TOOLS\CAPTURE\LIBRARY\PSPICE\SPECIAL.OLB
B TitleBlockO

[&120.37  FIJH Design Cache X JF BLIE iy B4 TCASAFHEAT s
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7. 1&#% rmb > Update Cache, Fifi YES $ZEH X S A7 #EAT BB, AR5 1EiR) A

SHEHE Bt OK H% 40 X B AT RAAF
8. Lnf&l 20.38 s, Test Oscl25Hz JE IR E WY O AL & 8 1Y osc125Hz #544,

U1
2
3 VCC
VSS
1 out1
OUT —————
V1 V2 v
+ +
12V — A2V — 0sc125Hz
— — RVAL = 160k
0 0

& 20.38 A MR B osc125Hz 280 A IR e 5%
9. X RVAL S EEB N 100k, XL EFHEI 5 E ., 1 20. 39 iR,
FEBE DR B 8 1 ol &8 204G a0 335 JR 0 & AR T 48k

20v

10V

0V

—10V+

Vs 20ms  40ms  60ms  80ms  100ms  120ms  140ms  160ms  180ms 200ms
oV (OUT1) Fi i8]
120.39 Z40 RVAL & & 100k B (9435 BOE

%35

Digital Counter 1/ ELII1 H R FHJZ XA T80T, %405 511 H K722 22 Fi
BB

&1 20. 40 KRV EIH , 200 H 5 19 T 11 555 WP HR G o i AR
18 T 3 AL T s L B% 2H 5 B — S AT 0 E AT

P 20. 41 FPE] 20. 42 7350 S Btk e i s el S8 MRS HL IS

1. #A A HR9 Digital Counter BT HITH , J HALJEBLE SCHEMATIC] H

B4 M Digital Counter,
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b iTEEE
VCC A
QA .7Q
vi olk
+ | olk P o« 0B
YV — ap—=-
0
F 20.40 R BEsn Rt
vee[ > .
R1 %
10k
8
u2
) Vol
TRIGGER 3
R4 % g RESET OUTPUT———{ >clk
10k 7 e & CONTROL
¥ ic=0 =— THRESHOLD
DISCHARGE
C1 _— :\: C2 S
220n 10n |1 5558
— — "0
0 0
& 20. 41 BHEP PR A% B
U1A
P
3 ( ‘2
< [ >aoa
CD4001A
U2A uzB
Nb "é
w
S ey QA 9y [Fq 108 [>as
K >——+— ik — Sdck
16 K|§63>1<4 1%>K|560;<0
[&] &)
wT 74HC76 ’7 OOT 74HC76
> : ‘

’l20.42 53 ATHARAR

2. FTHFEE 19 T4k 2 B9 EITH Clock Oscillator,

3. KRNI E A BRI HEAE . AN Clock Oscillator T H 4 HE#5 FP &2 i clock
JRBRE SO, AR JE HZ S IR G 2 Digital Counter W HAFBEES 1, #E 1 clock
JREREISCAE e, AR5 R B 4% Cul A C O SO Je 47 & i, % Digital Count-
er. dsn, SRIG IR Cuel ATV BF clock JRBRE SCLFJe dhATRE G . & RS G 58 /i =2
J& ] Clock Oscillator 5 BT H . W AR HBf: Clock Oscillator 15 B I H F i) JF 3
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¥l SCHEMATIC1 F 444 clock, #E#% rmb > Rename X {7 E M4 . 5 &
4] Clock Oscillator 15 B3 H .

4. FTIF5 18 45> 1 1Y Mod 3 Counter {fj HLIIH | $HREE 3 2500 HARERAE
4 counter JFUEEE SO Z ] . AR Digital Counter T H B W HE M2
JG KM Mod 3 Counter JFEIH , BRI H 8 Bl 4nlA] 20. 43 P,

& C:\PSPICE EXERCISES\.... - [O/X]

Analog or Mixed A/D

(=i Fie | B8, Hierarchy|
=-0 Design Resources
= B digital counter.dsn
- =@ Digital Counter
B PAGEL
& clock
& counter
@3 Design Cache
@3 Library
8 Cutputs
@0 PSpice Resources

& 20.43 K Clock 1 counter JRFREIASINZE Digital counter £ HI H

W 20. 40 FE 20. 41 fiw, @S ZRGTHH, ETZEREEPCE 2 A2
e A3 clock #1 counter HL &, SR 43T % clock F11 counter HL ik B JZ Ui
F, YA R e, 5 IR A s s n,

5. F1JF clock JRHEE, MIBE OV B EIR VI KHAERER OV 255, Bk
55555 51 3 SARIE B A0 T B i BH AT 8 248K out (ANERT W) .

6. 4% Place > Hierarchical Port ¥5fill)Z i 11, HNI&] 20. 44 fIr7s, #E4% POR-
TRIGHT - L 3P HAT 2 A clk, By OK H £ 32 i 7S I 28 Bh e A 856 %) i o 1
M, BRIGTE VCC T B AR VCC 1Y )Z 00 11, MRS T >3 R el i Jt 2 ok ¢
JEui F LA dE R, RS S LS AN 20. 41 FR

7. Wi clk I HATHF @M g A% . W&l 20. 45 i, £ Type J& P GG AE
P ch TN RIS AR v LR 2B R Output, SR J5 G M1 & PEgw g8 . VCC 3 1 1Y
BRINEALN input, W E 5E G RAETT HOCH B

It

=
BEHUT, BWMASOKEEBEERG AN, Embist ok E Bk
A T A B A W B AL 7| R B A h v KA AT RO

4
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Place Hierarchical Port X
Symbol: e——
PORTRIGHT-L ‘ ,
e
PORTNO-R/CAPSYM | A
PORTRIGHT-L/CAPSY =S Add Library...
PORTRIGHT-L/Desian y
PORTRIGHTR/CaPSy| | | &—>PORTRIGHTL
PORTRIGHT R/Design v
Name:
clk

MNetGroup Port

[[] Show Uniamed NetGroup

B 20. 44  BZEuE0, IR N clk

Type Output v

Input
Bidirectional

()

Open Collector
Passive

3 State

Open Emitter
Power

[ 20.45 202

8. 4TJF counter JELHIA, M ER &7 I 20 A5 5 U, NP 20. 42 Piros, il 7
clk, QA 1 QB R4k FHCE Zun . # IS 7 L1 BARERAE, F QA A1 QB ZEuqH
%ﬂ&ﬁﬂﬂ output, {%ﬁﬁﬂ?@ﬂﬁfigo

9. FTHFTIZH) Digital Counter 5L H K . #E#£2% ¥ Place > Hierarchical Block
e H R o CE AR SRS HE RN 20. 46 TR X TIRE, I HAREF Path
and filename 75 H, i OK ##Hl #7802, RIGAE R HE K P26 E IR rHE, )2
B VCC Fl elk 5 IAARE 20. 40 7R, WARJZBEHerb AR B I, B 2Rk
FIF B RS, K2 Implementation 24 FRIERHISZ N clock,

R

4o R EICLE clock REE PRI VCC %, BhARmssa, REEF rmb >
Ascend Hierarchy & w177 2R3 E | & ¥ clock BAE3, K5 i%# rmb > Synchro-
nize Up, VCC 3% 234 0B 5| a7 X im 3] BAL R F
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Place Hierarchical Block

Reference: Primitive
ONe
e
© Defauk
Implementation
Implementation Type
[Schernaiic View v }

Implementation name:
‘ Clock 1

Path and filename

| ==

[# 20. 46 7 2R

10. 4niE 20. 47 Pros, #IEES 9 A EAACDBRZ 6 3 A — N R B IR L
4K counter, Hiify OK FEIXT R E AT, SR W 20. 40 fr7n 76 JE HE A
X JRRR AT

11. [&120. 40 R o8 i i

Place Hierarchical Block

Reference:

Implementation

Implementation Type

B3

ot
O HNe

o
©ounn

} Schematic View

o

Implementation name:

[ Counter

|

Path and filename

\

|

[ 20. 47

@_\—Z counter %%E@E*ﬁﬁ%



%21 =
itk T RiE S

WEVETTO g As (MPE)  F2 % 71 SC H U 10 28 He 2 F0 R, JE XS
TEATF CHUBTF OCHE Wi IE R s, AR TAE T Wk TARRE A By R i s e
FIFH MPE A LASE B4 BB 0048 R AR B AR . i H45 st , I MPE 2B il 28 R 4%
MEE A EE, A7) FM AT R A AR BT 5 HIVE, S8k, T
PIFIH MPE Az 5 BRI AR 5 1) PSpice [ FABAY

MPE &AL 45 i RGO e BRSOk, B G SRR Dbkl e
ARG A . AT LRSS A i Bl BB ST B O Mg tEoTlt

21.1  &ibWW

BT A — R TP A A, T 1T DA S S S5 0 45 4 Ry ) A
DC - DC FLi AR s i BRI TP TR,

WITHHE R .

- /NEIRE AL, 50V

- E R 12V, SO EEE /N T 100mV

- ELH T 0. 5A, SUEIEIE(E/NT SmA

- FFORMIS. 40kHz

- RO T5%

- KA 45%

Wi PSpice [ /B2 3 MPE BT g 28

21.2  AK#igk2)

%31
MIFHSE 55 3l MPE, 4% Start > All Programs > Cadence (OrCAD) <
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release number > PSpice Accessories > Magnetic Parts Editor, f]H-#i1MEoc-gnts
%%O
%1 R EEE
WK 21,1 Pron, MPE &IHSE— L Rk B n b ai ), AR it Se ik £ 4
NS R W B T AR Y SO As 2% . B £S5 File > New K23 L AN & 21. 1
R WM R PR T T
e e s g

Design Steps Select the magnetic component to be designed. Also, enter the name and the destination location of the
imulation ibrary to be gt d.

w

!ﬁa Select component to be designed
Step 1: Component Selection
= /) © Power Transformer (Sine and Pulse wave)

;];*: O Eorwerd Conveiter (Srala Swith Toplay)

&lg', © Fomard Converter (Double Switch Toplogy)

AT, bk Convater Discortinons Condocion Mo

oncmqm(smwm]

| ccgack [ _New» [ camcel |[ Hep |
B 21,1 FhIhEErgsess

TEEI 211, SR AN C 58 py it D5, s X AR, TR E it
A A F it R B —2F it NG o] ABERT s TR R, LUE XA S5
HEAT IR A, B Ay T EE SRR B B NAS R . A SR RS B (1) Flyback
Converter, HEISA#4s, SRJG 8 NEXT >> 17 F —2H%1t,

24, EHEERE

i 21. 2 iR, MPE &3HA95E 2 205 A AR R85 0 RAS S50, AR TS0 6)
HA ARG, EXMIENL T, daZ BRI % B 3A/mm? 1Y JEJE
RGBS, BERRE R T5% .

TE MPE Hip 2 0] LLiTt 9 4 IR GEd, [H 2 an 2R 4 ¥h 2544 S 1E B AR H 2%
MR AP — 2 IR, R EIAG SR e T, W] DARIE I 1TH
SRPEFFIERE, A& 21. 3 s, PSpice $2ALZ RS A4 b4 Rl

WK 21. 4 s, EFESEH Tools > Data Entry > Insulation ] JF Enter insula-




0 WS T T @

=l xl Specify the values for the transformer design parameters.
Design Steps

: Input Specifications

[t 1.
Step 1: Choose component No. of Secondary: IJ ]

ot 1. 2
Step 2 General Infarmation Cumaet Danety |3 JAlmn

- Dutput Specifications
Effciency 7 %

[ <«Back ][ Nest>> [ Cancel |[ Hep |

F21.2 AEFRATSE

Insulation M aterial NYLON 700 0w |
; Name Breakdown [V/mm Thickness [mm])
Current Density 310 ¢ 500 12510
KaPTON 2000 2.4
NYLON
Output Specificatior| TEFLON 5000 0.1,05,083
NONE 0 ]

21,3 wHZMER

tion material ZE AP AT 1, AR5 5 ATEE R4 G AR

e 21.2 fin, TEAREZRS G O R AL SR S8, RG Rt
Next >> 47~ —# it

$3 4. RS E

21,5 AHARIFSEER AL H

FESH S B B O, AR TR B 0 U TR U H R O SR
(RMS) B i F S — ORI R Ge 2l 22 i) 1) [E) BRSO B, 422 RN [&] 21,5 TR 19
EABSSE, RJE A Next >> 34T F— %31,
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$a . WO

AR A R B FORARRIRE R E . Wi 21. 6 BRI B ME
TR AW AR 500, WP EE 5 UU,

Enter insulation material

Material Name | NYLON |
Breakdown Strength [ 700 J
Thickness {mm)
|Thickness: X+ ¥

[ |<< ] [ < ] | > | [ >3] ] Hew

Save Reset [ Delete ] [ Close ]

K214 BTGRP RHEE

—————————JJF"| Specily the of the {pa Uisacl 1 bad josi
Design Steps Pty Winding N : S :
Primary Vokage (50 Jos¥
¥ Mg
Step 1 Con;:fngn( Selecti 2 i : B
ep 1: ction .
 Avg. Winding Name  Voltage(y¥)  Curment(4)
L i S0 12 - 05
%2 |
Step 2. General Information
LS
¥ i
Step 3: Electrical Parameters Output Specifications
Operati
5 Fronuny 4% | he
Step 4: Core Selection ik E i 1"" !
Input Source Specifications a
Waveform: Pulse |
Max Duty Cycle (45 |%
LcBack J[ New>> J[ Cancel |[ Hep |

21,5 ABEGHRAISEE

LR B 44 FR K Ferroxcube, #RJ5 M\ Family Name 7 3% 5 i BE £ 248 5k
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Enter core i To generate a kst of cores that satisfy your requirements, select the Propose
Design Steps Part button.
- 2 T Input Core Specifications A A S RO S
R Verds e,
¢ ot : Famiy Name \EE Ve
Slep 1 Camponent Selection e
Material (R 500m 110m ‘
— (R UL L L S o S
!L! Design Parameters
Step 2 General Information Operating B [375m  |Tes Utigabon Factor (03|
i : - o SERa e SR e
%ia : ;
Step 3 Electical Parameters Core Propartios y *"[
Vendor Part ¥
LU | L, e g e = A Fe
!“ Core Voume Magneic Path Length | |rom H
* | Step & Core Seleclion Cross Section Area L Core Weight {' ¥ “lam % E
Avea Product x Suface Area om? e
Wi g Window Width e G Core_Lx 3
fndow Hoight . MM Coaty ¢
Core L Corely 2 7m Window Height 2D

e e Window Width  (E-F) /2
Vi [ Surface orea (A + 2(DF
ALYae [ |mHn000Tums + A(B-D) +2DL} +28C)

[ ccBack i nex [ concel ][ Hep |

21.6  RLOFUAE

H UU UG, FFXHEC AR R L B 2 T A

1 Family Name SHi&eK 0] EE,

WK 21.7 Piss, #2325 Tools > Data Entry > Core Details > Core i A H:
A= 7 TR R OB

Enter core 5

el g e gl
f L
=]
A FE
‘ ]
————————— [
Cross Section Area Core Weight t'z:»__—___]w' 12
Area Product Surface Area l?msszu ]mm2 O
r_,_____'.:: G _Lx F
Window Height Window Wikt iﬂ___,j"'" c::.l.y c
Core Core L 40000 Window Hel 2
ALVa:: i E wwm (g'mg oF
(3¢ + 2¢
mH/1000 Tums D) >aBL) +280)
l< Lo o sl SR ]
7 Reset [ Delete ][ Close ]

B 21.7 RGO R

k21,8 s, n] Ll id BE$E % 5 Tools > Data Entry > Core Details >
Material i ARG/ #F BEE

ST I R RO AR, SRS R MPE AR T 358 00 4 BT B BURE O0AE
A, B THR, MPE B2 e 4 Bl S84 2 5 5 Prist O AH DT



260 ) T OrCAD Capture il PSpice [ISE4BLHL B3k i} 5 15 1€

MPE R0 G A5 16O 1) TAENS L, fEARBT T, SRAT 3C81 BHRHY 2k A K
EE BUEIHA (10W) Rl JELOZRE O M AT 28 I s i, 1m0 T AR
TH MR 67kHz, e Kt Ly 12V,

BB RE O BN B 15 BN Ferroxcube

Enter Material
vendor Name | T - |

Material Name E 3B7 ‘

Material Properties

BMax [ 4s0m Tesla Br Tesla
He |15 Aftl Temperature | 170 <

Greaiency i He Permeablity | 2.30000k

Core Loss Figures
Frequency (Hz) | Coreloss Density (Watts KG) | B Val (Tesla)

>

:ammﬂmmawmd

=)
£

~
v

[ Delete J I Close J

21.8 HSIHLOH

% '# Family Name & EE,

PEH Material iy 3C81,

i Propose Part,

MR AEE , MPE # B gh 82 ik — 18 & p L0 j iy e 0 A5 JF R IZ
0 25 T ERAME £ . Vendor Part fHEN B G R P s i A% 638 I GO
BERIE e, XL ORRE S A SR ARVCEL . QniEl 21,9 FI& 21. 10 Fis, ARSE
Bi3E RGOS E13 66,

REO VBRI E T, Ay Next >> AREE T8 R ge ik &

W54 WO BARER

AT RO B IR TR, T RO S RO ML, BB R4
7720, 7EK21.10 H, Bobbin Part No. & NO NAME, FKHI{E MPE &A% 8



0 WS T T

Enter st of cores that select the Propose
Part button.
Inpus Core Spech -
Vendor Name Fenoxcube G el P T SN _ﬁj
Famdy Name EE S D W TN Bz 2 L b "hﬂ'—_"]
Material [2cm 4som 110m 15 210 270000 )
Design Paameters il
Operaing B [3975000m |Teds  UesbonFactr 03 |
o e e et A it e ST T e N re
ropoze Past i
Core Propesties = T Q|
s Td
Combigls 8 " MepesPeb Lah TR ﬁ
CowSeckonims (M0 jwe:  CooWgn a0 e,
AwaPodct (s |wed  Suwcokes  (esizamo e’ o
Widostion - a2 ) o e U ey
Gk i@;-.. - o E@L—~ b Wm :t:<l'>/2
S fas 100K ] /1000 Vians R
[Cccoocr [ Nem> ][ Cocel |[ Heo |

K219 RhC ARG

BORE . WSRO RO P SRR, WIBRIAEEE R 1mm, I LOZAE A a1 T
GO RSO, il 210 11 Frzs, 383357 5. Tools > Data Entry > Core Details >
Bobbin 7] LUX B 4L 2E A TS RN 1

iy Select bobbin part number and winding parameters.
Design Steps
Bobbin Properties
:“ 1 Core Part No. |E13_G_8 J
Step 1: Component Selection Bobbin Part No. rNO_NM ‘gl
g Window Height £.20000 mm  WindowWidth 215000 mm
23 Bobbin Lx (52000  |mm  Bobbnly  [g4000 o
Step 2 General Information .5:________ _J
g Winding Detais
bt T Wie Type Wire Standard
Step 3 Electncal Patameters () Single Oliz OFol @ AWG O SwG
o
ho T Winding Name Gauge
Step 4. Core Selection PO 27
3 3 S0 2
¥
.bb a
Step 5 Bobbin'Winding Selection
| <<Back || Next >> || Cancel || Help ]

K21.10 REOBERMGEL DL E

P 210 12 Fros i o BERE  BRA  E ARRT dle
Bl 2112 M EZRISMERSE, O T RERS S5 Prik ik CoAHIL IS, B 2R IAME S5
R AR
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Enter bobbin rg]

Yendor Name IFerroxcube v \‘
Family Mame IEE < ‘
Core Part No. | v]
Bobbin Part Mo, I | }
Bobbin Properties
Window Width [4""" Window Height ] jmm

Bobbin Lx —émm Bobbin Ly L |

el
i

&l
i
E IE R IE K IR

)

BIx =Wl Ix+ (2 x BRRE)

HA Ly =W Ly+ (2xH5ZRER)
XTASL], RGO RS R R < DN

Eﬁﬁg ’ ﬁu%%ﬁﬁﬁ%ﬁmz% NO — NAME, X — bobbin window height
421, 10 S AREEAAHFE T, ST bL X bbb

FRBIAE g — ISR 2 R IR SR 21 (77 3 2k B

T, B A BT AR R 7E AWG R 2112 R

SWG PIFFAN[R] ) S L b v 2[RI A T 4%

EE:
FHEREP TR RN TELF L, B A LITZ 28R B5E -S4,
BRI BB 2110 Frm g5 55 e 4k — e

i Next >> #7 N —2iX 8,

%6 BOTE R BN

PRI 2113 FORIG T2k, 5390, JFESEA View > Steps View
AT LI S8 8 B AR HEAT A
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i LE
CRZEAEAARKREEI

4 Report |23 odel View |

Y ®INFO: Designing winding layout complete.
| ®ERROR: The PO winding could not be fitted in the core. Try design changes to achieve success.

2113 Bitgss
TRV 2 RAY RS IRER, tHELE 21. 14 FrR iR AR, iy
F8 T R B — AR, I ST RN PO SR4L S RGO R VLRL
i

®NFO: Designing winding layout complete.
®ERROR(CRMAGDE-1104): The PO winding could not be fitted in the core. Try design changes to achieve succass.

2114 &P BB R, &I R AT

T ARG RIS, BN RGN S AR, B AR RIRRL O
JRRH BER R G0 AL TT DA/ — SRR R SR Z KBRS (B2
R 3 IR R .

RIEEE 4 2. 7E Core selection f4/CrZE3E 5 11 1E$% 3C90 1E M4 5,

M Propose Part,

WPERG E19 8 9, AN 21. 15 PR, %m0 B E R R ER T,

¥ Next > >, SRIGXHEE R TEE .

PR A I 21, 16 ik, A3RE Tl LB ik, 1 ok 5
e RVE R B2, 5 B A UGB AT

RIRE LR (554 05) . W21 17 F%, #4508 Tools > Data Entry >
Core Details > Bobbin X0yt M A7 . #HEHlEFE TEIF Ferroxcube, EE ik
019 8 9, 7E Bobbin Part No. H4LAIS 342 P A BBOL,

NP 21, 15 FR HREL SER BN TR LR AR 21,17 1
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;mm ions, To generate a list of cores that salisfy your requirements, select the Propose:
ant
¢ MQMW A
Yendor Name | Fenoxcube
- Eamily Name EE -
 Moterial 390 ~
:nmfum e % IR
Qperating B [03750000m |Teds  UzsbonFoctor  [300m |
Fowonyes B : i o
Eropose Pat | ¥ L
Core Properties %
Yendor Pait €138 9 = A :ﬂ
3 1
a\:ﬂm [1.65000k mz :ﬂe‘l'dnl-w 3990000 }m | ﬁ.‘d
} ShomEscinies 3T o007 o Weight e i,
e L BN T S e
Core_|
’ WindowHeight (1138000 |mm  WindowWidh (479000  wn ‘ e ok
oty mn oL Sane i Mm :A:-F)I.i
Aixde @:"ﬂnmrm N v ezme)
| <<Back | Newt>> | Cancel l Help |

B 21.15  BUCHEOFR ARG O RS

K21.16 it B it

Window Height 11.38000 mm Window Width 4.79000 e

Core Lx 4.75000 mm Core Ly 871000 mm

B 21,17  REOERE X IR
Z M 21,12 AR AR, BRI E N 1mm, W 5580 H
RSF Ry
B I EE =11.38 =2 =9. 38mm
HE G0 =4.79 -1 =3. 79mm
B 1x=4.75+2=6.75mm
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B Ly=8.71+2=10.71mm

RIS A (WEOERERE ), SRIGEHSE A Tools > Data Entry > Core
Details Bobbin, 718 21. 18 HUKf# 2845 44 BBOL, K5 it A I Y 1 22 4t
W E SN2 G RE Save FEATIRAT

Enter bobbin [z\
Vendor Name IFerrnxcube v |
Family Name |EE v |
CorePartNo. |E198_9 v

Bobbin Part No. | B801 |

Bobbin Properties

Window Width 3.79 mm  Window Height mm
Bobbin Lx 6.75 MM Bobhin Ly 10,71 mm

[ save | [ Reset ] Delete

K 21.18 # B4R

X AT AR 2 B — A R, RR OB E 2 A R
Bls b, WIRERT7R . oy OK P THlE

Magnetic Parts Editor

\j ') INFO(ORMAGDE-1004): The record was entered successfully.

GRSEPATH 6 b, K& B PIRASXTRHE P2 AR IR Success BT,

XV HEATRAE, A flyback. mgd SO,

XFBCTEHEAT DR AF 4 ) Pof 0K 2 18 JE 4 Y PSpice BEHY, AT S04 A= Al
flyback. lib 3CF, 7E Results Spreadsheet JFE #%E £ Model View 511 -+ X} A= hl A9
PSpice B LA AT AR, WKl 21. 19 FiR,

BB FD A 48 Fe AR T H B (T G AT S, A VO INT
V_IN2, V_OUTI1 il V_OUTI2 WU+, AF A A& 21. 20 Fis

MBI E TS, F—IR ¥ Save XJ PSpice BT TIRAT

FEIRERS 16 TP IR, FEASE AL G i v AR AR AR S i 1) e A4 08 T A A
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PSpice Model Name ;.“_ybafk _J

i f [CAPS e Ewaroicas® T v
PSpice Model .lib LC-_\PECE Exercises'test_flyback Default Model

“Generated by Magnetic Parts Editor on Mon May 30 01:34:56 2011
_subckt flyback V_INT W_IN2
+V_0UT11v_0UT12
+ PARAMS: Np=4 RSp=010238827 LIp=6.19951e-008
+ Ns1=2 RSs1=0.00314043 Gap = 0000101567
L_LP NLPV_IN2 {Np}
R_RP NRP NLP {RSp}
‘ L_Leak V_IN1 NRP {Lip}
L_LS1NLS1V_0UT12 {ns1}
R_RS1NLS1 V_OUT11 {RSs1}
K_K2L_LPL_LS1 1.0 core_model_K1
.model core_model_K1 2K0:core_model CORE [GAP={Gap))
.madel core_model CORE (LEVEL=3 0D=3.99 ID=0 AREA=0.411 GAP=0.000101587 Br=1700 Bm=4500 He=0.1875)

| .ends flyback
|“$
[ 21.19  PSpice f.Cofs )
V_IN1 ek NRP RP NLP NLS1 RS V_OUT1
MR YT AN "N =
Lip RSp RSs1
LP ® LS1
Np Ns
®

V_IN2 V_OUT?2

5 21.20 7R ds 0948 R gn i Al
LIP— — K& RSp— — KM HRHE P RSsl— UK ERERE R Np— —URZRAIMAL  Ne— IR LS4 4K

AU Capture JTTHFAT5, I HAEITCIATS 5 PSpice BEAYHEATICHK , DI H T H %
iE,

%32

HENT AR TR AR A

1. PEHEFFUEZEFAFTIF PSpice FiAI 45 %% Start > All Programs > Cadence (or
OrCAD) > PSpice > Simulation Accessories > Model Editor,

2. TERLTUEGHER AR T FF File > New,

3. SRJF1%E#E File > Model Import Wizard ,

4. FEHRANE 21. 21 FORFCERBRZE, B Browse W Wi A 4% flyback. lib,
FF HAREF Destination Symbol Library XEHE R BRINK S, SRJ5 Hidi Next > £ 4k
LEPEATICE

5. K 21.22  Associate/Replace Symbol JCEAF 5 B/ B td 1, i 0
Hi ) Associate Symbol $Z4, HSCIEEARR Flyback, #RJ5 #.f; Associate Symbol %
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Model Import Wizard : Specify Library

Model Import Wizard automatically associates symbols for all the PSpice models it recognizes.
It facilitates the user to :

- associate symbols for the PSpice models that could not be recognized automatically.
- update existing symbols for the PSpice models.

Enter Input Model Library :

;C;\PSpice Exercises\test_ilybéck\ﬂyback.lib : :
Enter Destination Symbol Library :
[C\PSpice Exercises\test_fibackMybackob |[ Browse..

[ New> | [ Concel | [ Hep |

B 21.21 %A flyback. lib PSpice A5 75 2 SC

.o

6. TF Select Matching ¥EFEVCEC T 1, i WIbR(L), 2RJ5 MR 4 %6 B 4%
<install path >OrCAD (or Cadence) > version xx. x > Tools > Capture > li-
brary > PSpice > breakout. olb "% #f breakout. olb JTIFAF5 2 14,

7. BE121.23 (WAEMSIH S Flyback 5] II% R — 20, BAAHIL IR KT 5 .
eI 21. 23 7R XFRM  NONLINEAR 78 R #8044, SR )5 a5 Next >
TREN AR LE AT

8. SRR v nTCEAT S I, H RIA] 21,24 FroR R EEGIM, R R
Save Symbol X TCHFAF G AT ORAFE . 278 R AR AL R A 5 IIHES B 5 18] 21. 19 v
R L AR — 5

9. W& 21. 25 WAl LATE BB 44 FR S OH S Z A ORI T4

10. Huifi Finish $%4H, SRIGTE sch2cap B L P NO, ZEARSHEZ % 1
N IRE BB 2 )5 il OK ¥4l DURHE A Capture TG/ S HAR AU AT D) IE
W T,

%33

FIFIIEL 21. 26 Jir7ss v, i OGS Sz s e e i A7 D0 3

1. 2l 21. 26 B, BRI EJF 5L A analog JTGAMFE, Bk
JEIRIE H source JGas e, —HE %k H diode JUasfh %, 7T H 48 Bl g ik £5 )5
SCFJe, SRIF1EFE rmb > Add File X787 1) Flyback. olb 28 &% Jo & {1 2 4T 1
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Model Import Wizard : Associate/Replace Symbol

Destination Symbol Library : C:\PSpice Exercises\flyback\flyback.olb

‘You can do either of the following :

M_ “| (1) associate symbol for models without symbol, or (2] replace existing symbol for models.

X

Models with symbol Modeks without symbol Symbol :
Model Hame Symbol Hame ~
CK il
FLYBACK_DEFAULT
v
Associate Symbol |
View Madel Text [ <Back [ Finish | [ Cancel | [ Hep |

[¥121.22  PSpice BT 54554 Ik

Model Import Wizard : Select Matching

Select library to pick matching symbols :

o | |C:\Cadence\SPB_16.5\toalshcaptureNibrapspicetbreakaut o

Model : FLYBACK

Symbol : XFRM_NONLINEAR

Matching Symbols

|AI

MireskN4D
MbreakM

QhreakP4

MireakP4D
GhreakL

MhreakP

Qhreaki4

W _NONLIN

Whreak

MbreakPa

0l

View Model Text

< Back

[ New> ][ cancel | |

]

Help

& 21.23  BEEEITECH AR FRAs o455
Jin, Flyback. olb JCER 4 ZEH5 Hi BRAE Place Part JHCE JCHFSE8 v, H IR 21. 26
Jis, FEHEETRUE AR A

2. WK BN H B E flyback. lib PSpice BT 2 SO %A T A RE IF (il
., 52 H PSpice > New Simulation Profile 237 PSpice {5 E.15% & SC{4F, XFH
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Model Import Wizard : Define Pin Mapping

For each model terminal, associate a symbol pin. The optional model teiminals may be left
~ | unassociated. Use "View Model Test" button ta view the model definition.

Model: FLYBACK Symbol : ¥FRM_NONLINEAR
Model Terminal Symbol Pin ~
V_IN1 1
2
3
hod
A
R |
View Model Text [ <Back |(SaveSymbol| [ Cancel | [ Hep |

K 21.24 BCEICHAT 551

Model Import Wizard : Associate/Replace Symbol rg]

Destination Symbol Library : C:\PSpice ExerciseshMiybackMyback.olb

“| You can do either of the following :
(1) assaciate symbol for models without symbol, or (2) replace existing symbol for models.

Models with symbol Models without symbol Symbol : FLYBACK

Modelllame |  Symbolllame A

v

|
; | Replace Symbol i

[ < Back I[ Finish }I Cancel I [ Help ]

F€21.25 5 Flyback BRAR G ST

BEEA TR S BT s, 5 B 10ms, 7EE 21. 27 Hi%+#E Configuration
Files > Library X8 R TRCE, SR 538 10 ) Y5 A 48 flyback. lib BEAY SO, %
Ja ¥y Add to Design #Z241F HRN M EARITIIH |

3. S H PSpice > Markers > Voltage > Differential 7 H, [ 11 il & 22 43 8
B, S — LR B TE outl WA, B X ERE R A, ¥
HCEAE owt2 WIZET A, R SO AR e 4 (0 tB e R R (B, T DLE S LT
P25 0 TRET I IERR B TE out2 WIERTY i, IREHICE e Z JS i THL BRI
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3ET- OrCAD Capture Fi1 PSpice MBBIHL U i1 5 15 5

D1
P1 U1 S1 o out?
|
Y MUR470
50V —— R1
K —=C1 24R
100u
=, s2 . out1
P2
FLYBACK R2
R3 S2 1G
+ + ——
100R -2 R4 0

V1=0 V2 S 4R7
V2 =10V
TD=0 c2
TR = 100n 100n
TF = 100n
PW = 3us e VOFF = 0.5V
PER = 20us 0 VON=50V —

0

Kl21.26 S i i 1]

Simulation Settings - transient X

Category:
Stimulus

Include

| General | Analysis J Configuration Files [Dptinnsl Data Collection || Probe Window |

Details
Filename:
IC:\F‘Spice Exercises\flyback_converter\Flyback lib | [ Browse... ]
Configured Files xl ,.l g
-Miyback.lib Add as Global
° nom.lib
Add to Design
Add to Profile
< >
Library Path

“C:\Cadence\SPB_16.5\took\PS pice\Library" ]

Browse...

Lok ]I

Cancel I [

Apply ] I

Help l

B 21.27  FEAFEIH PE 0 flyback. lib AL SC4:

4. M 21. 28 Fo] LIE 24 H L R KT 12V,

BOE AR 25 45% , i

REEAG i 28 LU T LADB /N L e, 525 Lol 15% (T, 0 3ps) B, it HL O
INEREE T 12V, SU%/MF 100mV, MK 21.29 AfLLFEH, @ B BH R1 AL
NIFIEE T 510mA , SCIH /N T SmA



12.573Vv

12.400V

12.200V

12.126V
9.32
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98ms 9.3600ms 9.4000ms 9.4400ms 9.4800ms 9.5200ms
2 V(S2,0UT2) B i8]

F 21.28 %l B RS THE AR AR ED

9.5584ms

520mA +—
515mA
510mA ——— T I — —
9.366ms  9.380ms 9.400ms 9.420ms 9.440ms 9.460ms 9.480ms 9.500ms
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E22.1 BCFHEER 2 g
DA AR 43 338 5 Test  Clock 1 Test  Counter MRX-SF 5 PEATINR, &%
%B, E}E@ *%ﬁﬁ%ﬁ@ﬂ"]%ﬁ@i@ﬁﬁ(@o D File‘%. Hierarchy

M FE P % PESE L Tools > Test Bench > = O Design Resources
& digital counter.dsn

Create Test Bench 757 M5 & 36t Hodk 47 &1 Digital Counter

frds, AR A e E T g = °

PR, R —AN00 H A& B o] DL ST 24 |y

DF RIS 4, (B RAE — A 4 4b % €2 Design Cache
&6 Library

TR, A TSRS I 5 A 4 &1 Outputs

PRETT L 76 A BEATARIC, 76 it ikse | @ © PSpice Resources
=00 TestBenches

Juat, SRJG LS rmb > Add Part (s) To O Digital Counter/Test_Clock
Active Test bench 5 7% i1 21 385 155 R 245 114 A Digital Counter/Test_Counter
e, R 22,2, ML Test

E22.2 FEIEEHAIRY-G
Counter b FHTH IR

fEF T B A s, A )Z R -R oA T e B A EGE , B
22.3 JEWIH AT EEIR . FEARTLEIT, HATE Clock EBiHH1 )
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[FIRERY, AT AFEINECT- & Hoxs Je s e T U IR B . 76 LR st fiv, 79F
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D F.M IE-'l., Hlﬂamhyl
g Ogb Dig|tal Counter

: .I c1 (22ON)
FB C2 (10N)
IC1 (0)

- R1 (10K)
F B R4 (10K)

-@B U2 (5558)

@ ga COUNTER (COUNTER)
~[OB U1A (CD4001A)
OB U2A (74HC76)
OB U2B (74HC76)

OB vi (vDC)

22.3  dEad ERIIRS BT A T R
| TestBench | Add Part(s) To Self |
Add Part(s) To Group.. Cirl+Shift+A || Remove Part(s) From Self

K224 BN BRI G o F

22,2 ARIERENTTE Sh M 2%

FEBET IR A A X AR FEA T US AN BRI 22t BRI R T 2, AT A2 77
SRR, NG 2 ETIA,
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R SR WA S S G B &ﬁ:tc:tﬂ(jlase
e
[\l #% . 7] LRI A Text to Search Deselectall
Box X781 M T R, K Highlight
y 2k I 41 H Parts
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Z— RN S M, Bookmarks
X EEL % E AT O B, VR iee:
@%;ﬁl‘ﬂa—%gﬁgy&, 7I[Il< ﬁatNg_ts
W5 BN ge A 2 47, A B Eloating Nets
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S 32y Power fGND
JEL, e B 06 o 00 ol
REAT Part Pins
ﬂﬂ@ 22.6 Fﬁ/j? , E 16. 6 | Variant Parts
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Value P = 28 R IEE

Property Name = Value 7522 5¢ 8 JE@ A FK, MXTT Value 7] LA FH 8 BCAT
“x7OMIFLAT 77 B ThRIC, BN, 7E Digital Counter I H AR TA Y ICs,
K 22.7 7 3% $5 Property Name = Value, X J5 %ii A Part Reference = U * |
PaReeercet - MR EUKT 74 RGBT P T6IK fil K 4 R T
HHEARME R, MARILRAMEARTZ, BLS, HC, AC %, W LIKIA Value
=7499 76, Vawsrrrs - # -~ Regular Expressions & 74 #5548 R IR
THEZHRENE, I LEE —EEE, ST LA EEEmER <57
FoCo” (1) Theg, Flan, WnRAEZAE Digital Counter B iUl H 55— H
FH R1, R2 s —H% C1, C2, AL A Part Reference = (C1 R) [1 -
2], £ & Regular Expressions £l Property Name = Value #5 % #f it &,
Putfeece-CAIND - M~ JURLERN R, CL, C2 MIICL, 4014 22.8 FFs R AF 448

WA —R o oeas

# Match Case | Match Case
 SelectAll
3 SelectAll | Deselectall
 DeselectAll  Highlight
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: ohlich ) |[] Property Name=Value
Regular Expressions
» [ parts
1 Property Name=Value | Off-Page-Connectors
K 22.6 Frieil R K 22.7 4 Property Name = Value

T Reference Value SourcePart Sourcelibrary Page  Page Number Schematic

+ C1 220n C CACADENCE... PAGE1 1 clock
. C2 ion C C\CADENCE... PAGE1 1 clock
IC1 0 IC1 C:\CADENCE... PAGE1 1 clock
|R1 10k R C:\CADENCE... PAGE1 1 clock

[ 22.8 Regular Expression #2255
22.3 R B S IACE & BTz )22 S

SVS X E BT AR & B2 (] B 22 B T3 BB 7R, R B i 22
SIHEATARE . ALEARTTA R | AT IR IER . F ARt R
Be, 7ER22.9 ) MK G BoRELA T, FRIFBRAESL T, K
22.9 AT RVAE 1, MCE St a e e R A S — AN AN LAY €3, AL
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OEfT R, J35MEE R4 FSEEB AR,

TS VP Accept Left (5 K5, A5 I-F & BT & SR B9 o a8 2 B fE X 3
PO TR, SR, AU RER BT AR S RUE A T R, X oA F
A HABERAE T RE R Ty . A2 BGIrh, IR ZE M mi B b R4 RO HOHE , AL RHE
Ra U5 B Z BN AE D0 5 0 EROT AT 3T, (ERBUSM LA C3 RRETE T
BT, A, BB AREXTIMER A TA AT EOR B AU SR
BB TR, WZOTAR YR B, ANRE A S TR

B &t
Object Object
=-[J Objects from C:\PSPICE EXERCISES\DIGITAL COUNTER\D] | = [ Objects from C:\PSPICE EXERCISES\DIGITAL COUNTER\D!
= [ /Digital Counter = [J /Digital Counter
El E] JClk &0 fCk
@0 /CkR1
JClk; 2 0 /CkR4
BiasValue Power [ BiasValue Power
Value [ Value
@ O /Chku2 @ O /ClkpAJ2
&0 N @ [0 M

E22.9 WAFEHEIS R

22.4 A2

%31

& 22. 10 S5 20 TE25>) 5 BECFETHEER B0 2 BT HL IS

N HE A EEST Test  Clock MIACE- 6, AU IR % FLBEHEA 705 FLAITE RE IS IE
T EAE BT EEAN 1) 2R 0 rp gk EPm%%#F, SRIGAE F BT H P RS
AT 15 S I B B B

Btk VIE &
VCC QA
ap——
LV clk
W — clk .‘ .clk o5 QB

22,10 HeAiH s 2 et g
1. HJEIEFE Counter. dsn B3I H, A5 M THE T HA2 £ 4% Tools > Test
Bench > Create Test Bench #3715, WK 22. 11 Fis, HWHLFE G640
Test Clock, iy OK #H#ATHfE, WHRRFIREGREE, BB T OK #%
XTI H AT RAT
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Test Bench Name

Enter Test Bench Name: l Test_Clock

[ ok

| [ Cancel ]

&l 22. 11

&l 22. 12 7R, Test  Clock M7 5 4
Tl HAE IR ICHER, TRAETE TestBenches U1
Fer

2. fE TestBenches 33 i1 X Digital
Counter/Test  Clock ¥JJF Test  Clock. dsn #¢11
WH,

3. 7F Test Clock Wl H & H g8 vp, Xy
Test Clock. dsn, #RJ5FTHF counter Pagel Jii B
K, KB B A T K 6, 5 5
A,

4. FE Test Clock T B & BAS T IF clock
JRHE, BB T A TR KA, T
PWitH i#E A Test  Clock Mk &, 2R

BT Test _ Clock MIRFE&

=0 Desi
P B
= @ Digital Counter
PAGE1
=8 clock
PAGEL
= 8 counter
PAGE1
@ O Design Cache
-0 Library
8 Outputs
®- 8 PSpice Resources
= 6 TestBenches
A Digital Counter/Test_Clock

& 22.12 Test Clock M TF-&

J&¥ clock TGRS -

[;@ Digital Cou. *IEE [TB]test_..*]

5. P ERIFHHE MG KT
22. 13 H#E#E Digital Counter tab I
o F PEFESE H. Window > Digital Counter , ¥
FBt 5 WK P 6 JF HECE K fE T
BAE,

6. fEF X1 (Digital Counter) i F 4
A Hierarchy ZiETIR, X2 T
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K R ETT, Bk HRTT, SRJE XA 22. 14
R Y clock H I Y T A1 Jo s A SEAT R 5
e Bk File BIR
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K 22.13  SEPETHE HAY
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= B Digital Counter
ERmIERCLK (CLOCK)
B C1 (220N)
B C2 (10N)
IC1 (0)
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] B COUNTER (COUNTER)
OB ULA (CD4001A)
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OB vi (VD)

B 22.14  #F% clock 1E o8 HL B
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*| Object ID Net Name | Page Page Number = Schematic Pin

» ‘ clk(Wire Alias)  CLK PAGE1 1 Digital Counter\  Counter.clk,clk.clk
_E |
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E Floating Nets

22.18 VRS Sl

R,

de R FH AT EREFIREOVRAE T S5, WEERAELR VI 5
OV 52 REZEFL, RBFOVHFS, REASL#TER, FordllmKkE
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S PRAEXT 3

Bt TR
vce oA
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| 1K

[€22.19  7E clk PIZE15 505 OV A5 Z [A1ES 0 1k g fH
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13. 7F clk WIZ5T m e R RS, B THUS DT E,
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8.0V-
Lo l — 1—'}7 ——

6.0V-

4.0V

2.0V

ov T —= T T T b T T T 1
Os 2ms 4ms 6ms 8ms 10ms 12ms 14ms 16ms 18ms 20ms
DV(C”() Bﬂ'[‘Eﬂ

[22.20 BB e o 11 I

16. ¥THFIHAAHLS , ¥EFE Digital Counter ( FiX1T) .
17. #EH Digital Counter. dsn, #RJ5#E#E3% H. Tools > Test Bench > Create Test
Bench 57 M5, 7ER 22. 21 Hi AIRSE- 5 2 FR Test  Counter,

Test Bench Name

Enter Test Bench Name: ’ Test_Counter ‘

ok ] [ conee |

K 22.21 %37 Test _ Counter M &

18. W 22.22 fli7n, FEFEBEIT counter A PN &, FHE A HELE
Test  Counter M F 5 A FRATHE, 22 IHIZ MR & 40 F OGRS, 80T e
rmb >Make Active 1] LI XA 5 B9 E0E RS HT I E

g Iil TestBenches

------ O Digital Counter/Test_Clock
A Digital Counter/Test_Counter

22.22  IHEIRES R Test  Counter MG

19. Xili Test  Counter M5, FIJF Test  Counter B30 H A HIES

20. Xif; Test Counter. dsn, FJFF Digital Counter JFFRE] Pagel .

21. T HEJEHE clock JEBEH, HLUKIR VI MOV AT 5, SRJ5 EHF
rmb > Remove Part (s) From Self X % B % & ot 4 NI SR B, anfE
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22.23 i/,

| TestBench | | Add Part(s) To Self
Add Part(s) To Group.. Ctrl+Shift+A | Remove Part(s) From Self |

’122.23  MEFARZSH) Test  Counter IR 5 rR RS BRI v i S HAR ST 1F

2t Ty HEBE R 2B counter, FF H LR clk . QA F1 QB 4% 75 L p% [
Bk . AR5 ANl 22. 24 fif 7R 1%E#E rmb > TestBench > Add Part (s) To Self, ¥
I B B G AR S I 2= B

| TestBench | AddPart(s) To Self |
Assign Power Pins Remove Part(s) From Self

& 22.24 4 counter R B HICHFIRINZE Test _ Counter M5
23, HELTRT, XIS AT R TR A DR rh B S AL QA
QB S, Py QA QB R i th 4y s, AT E B AR 0 B, PRI 2w
P ESFER,
24. M source JLASFIEHIESE DigClock HUFHTBME SR, JPM HiCE 2] 5
b, SRIGHIRE 22. 25 iR i i TS50k B

Bt NG
vVce o QA
Vi clk
o L o I——2— B cic -
— QB
o
ONTIME = 1 DSTH!
DELAY =0.1m
STARTVAL = 0
OPPVAL = 1

K122.25 iR i A T I

25. ST HTOF HCE SO, IBATIS R E S 20ms,, BE e MUE A ER
WA BB SO, 7RI B B O H3E$E Options tab > Gate —level Simulation, Bt
A fil A AR IR A B 0,

26. 1€ QA 1 QB WL s BCE R FRE, s TR B, F KA R AN
& 22. 26 fiR
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QB 1 1 — | 1 1

Os 2ms 4ms 6ms 8ms 10ms 12ms 14ms 16ms 18ms  20ms

B 1]
& 22.26  THEESHL G S B
HEgEsIn . BB FSEUE SO BRI 1k
1. @l 22.27 s, FEFE T EEH Digital Counter. dsn, #RJ51%EFE Tools >
Test — Bench > Diff and Merge .

| TestBench Create TestBench  Shift+B |
=2 Design Rules Check... | Diff and Merge Shift+D IL

K122.27  XF B S INEC & B 6] i 22 5

2. 7ESVS B O, WSSt E Mt , 3 M, 4237
ARy, Clk JRITFUNK 22. 28 7N,

B &t
Object Object
& [ Objects from C;\PSPICE EXERCISES\DIGITAL COUNTER\D] | & [ Objects from C;\PSPICE EXERCISES\DIGITAL COUNTER\D:
& [ /Digital Counter &[0 /Digital Counter
s-0 /Clk &0 fClk
Ownorpeeesewr ]
@ [0 /CkR1 ® O [Clk/R1
O /[Ck/R4 O /CkiR4
-0 /ClkAJ2 &[0 fClkAU2
@0 M 0N

K 22.28 Fi&5 Test  Clock M4 2 6] By 22 5 s
HAOFIR Test  Clock MIR-6 5 FEOHZ MFE LR, T8 SESET
FRIFATE B, AER B B D A AP LAY C3 BRI AL, A R RN
NOT _ PRESENT, F/RIZIGEIFAETE,

==
3
=

JE AT 2 Fr Al ZU 8T 56 SR A 5F BL £ A K S

3. JBJT/ CLK / R4, &FHH| Test  Clock MERE6 F1E1&1t, &l 22.29 Fr
TRe A LAHRE RAIESZ RA (E, ST R4 MERG POEDKE o E 5r 3) £1% 3. W
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FAE SR i (e, R TAEA AR H R,

E
Cbiect ||obect |
= [J Objects from C:\PSPICE EXERCISES\DIGITAL COLNTER\D! = [ Objects from C:\PSPICE EXERCISES\DIGITAL COUNTER\D!
= [ /Digital Counter ! & [ /Digital Counter
= 0 /Ck | = 0/Ck
- (P R TR e o et e e
# [ fCkR1 ® O /CkR1
Sl = [0 /[Ck/R4
BiasValue Power [] BiasValue Power
Value [ Value
® [ fCkJ2 ® O [CkpJ2
= OM | ®= O N

[E22.29 3B BH R4 BB B HEAT i 10k
4. Hid; Accept Left AR (5, ¥ R4 BB SEUEX E B F #4758, Kl
22.30 fii7R, £ SVS @ HAPORNFE R LR R4 78 B3 HRINGCE &3 1T 2 A7
=57,

-
Object
=2-[] Objects from C:\PSPICE EXERCISES\DIGITAL COUNTER\DI its from C:\PSPICE EXERCISES\DIGITAL COUNTER\DIGITAL COL
=-[0 /Digital Counter gital Counter
=0 /ck
]
@0 fCkR1 O fClk/R1
® O fCku2 O /ClkJ2
e 0 M V1

€22.30  AFHGIEIEEE R4 1922 57

AR R IS 2 C3 X F B EAT R, ZE07 Fal s s an
HEE:

WARNING (ORCAP -37003) : Could not add object ’/Clk/C3’ at
the target design, as this operation is not supported
. KM SVS @ 1, FTIF Test  Clock MR 53,
. FTFF clock JFRRIK],
- MERALA C3, BUCRZ C1 FI{E 470n,
- PRI H R clock JREEE

9. FIFFE B ITTI H A PR, ¥ Digital Counter. dsn #3101 H , #E#¢H
Tools > Test Bench > Diff and Merge, 17+ 5 S1ITZRES,

10. A\ SVS % A LI BB Z AU E S Bl 2 5, IF s Gt 4s
. TEE] 22,31 HiXt/Digital Counter A7 HEHATIERE , X5 B Accept Left
KIbR (5 % FBHIEAT R,

11, [&122.32 FisiiE B & R, RIS B Z RN FETE 22 57
[l 22.33 1y SVS B 1, HUETA (TR AL B

0 N N W
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T
Object Cbiject

=0 /Dlgltal Comter
-0 fCk

@@ /Ck/cL =0 Jok/Cl
& @ /CkR1 @0 CkR1
@ @ /clk/R4 @0 /CkR4
@ @ fCk/U2 w0 /CkpJ2

@ @ N1 mp!

K22.31 BRI & PR TTEHE S RO T

= Information message from Difference Vie... [X|

\i) Both fabrics are identical.. no difference found

K 22.32 JTFER

B &k
Object Object Type/Value Object Object Type/Value
€122.33  ifBR SVS H N
=¥

BRI FW L RA A SAMA R T BT A Cl B A BMA R AT, (2 R- R
BRI KR F B SBALRAT L AT, T L AN X E S AT AT
KRIMA B AL FH, ST EAMNKTF SN, EFAREZ PR LN
THEELZE

WARNING (ORCAP -37003) : Could not add object ’/Clk/R1’ at

the target design, as this operation is not supported

LA R iR AT B gk R xRt R R 3R AT BLAT
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Bandwidth
Bandwidth _ Bandpass _3dB
Bandwidth _ Bandpass _3dB _ XRange
CenterFrequency
CenterFrequency _ XRange
ConversionGain
ConversionGain _ XRange
Cutoff _ Highpass _3dB
Cutoff _ Highpass _3dB _ XRange
Cutoff _ Lowpass _ 3dB
Cutoff _ Lowpass _3dB _ XRange
DutyCycle
DutyCycle _ XRange
Falltime _ NoOvershoot
Falltime _ StepResponse
Falltime _ StepResponse _ XRange
GainMargin
Max
Max _ XRange
Min
Min _ XRange
NthPeak

Overshoot

BV 5 (RS dB )

eI G 3dB i 5

TEREE I X RIS N BIEY 3dB 4 58

POV DA (LR dB)

TEFEE R X SV R SO R DR (R EEERE dB)
SE— NI 555 AN R KA

FEFETE ) X TRl P95 — MO 558 A BB BRI 1
TEE U P 1Y 3dB Y

P55 X L TR N v 38 IR AR (4 3B A 5

AR 8Dk #5319 3dB 7 TE

R X il T P IS D 25 1 3d B 7 5

B — ANk ol L9 1 o 25 HE

P& X L PR A BF — A R DI A o5 25 B
BtuRLl SN Cih

Fy BRI 1 £ 7 ] S [ e i)

B AE X AL FE DAY 7 SR 1 £ 67 ) e i)

MDA 180°HE (325 E (dB)

BIE i K AE

TEAE X A N A B i
B f/IME

T8 X R N i BE i/ ME
5 N AR

v R iz T £ 4 1o e
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] B R

R

Overshoot _ XRange
Peak
Period
Period _ XRange
PhaseMargin
PowerDissipation _ mW
Pulsewidth
Pulsewidth _ XRange
Q _ Bandpass
(Q _ Bandpass _ XRange
Risetime _ NoOvershoot

Risetime _ StepResponse

Risetime _ StepResponse _ XRange

SettlingTime

SettlingTime _ XRange

SlewRate _ Fall
SlewRate _ Fall ~ XRange
SlewRate Rise
SlewRate _ Rise _ XRange
Swing _ XRange
XatNthY
XatNthY _ NegativeSlope
XatNthY _ PercentYRange
XatNthY _ Positive Slope
YatFirstX
YatLastX
YatX
YatX _ PercentXRange
ZeroCross

ZeroCross _ XRange

BT X AL FE DAY 7 R g 28 1 sk o

o5 N AR E

B S8 A5 5 1 s ] ] 40

TERGRE X 190 1 P 31755 By k] 3 40

HIREHE

TEHT ] A P ZHAE (mW)

B — Ak 1 55

P55 X BT FE S A58 — A Bk o i
THTHRE dB (IR R Q

FEFRE (¥ X W R TR 2 dB (BRI Q
Te ik R 7 i 2k 1) b T )

v IR B 288 4 L i i

FEFRE X S TR P9 A B 1oz o 2 1L s )
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