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Orcad oversigter, tips & Trix

Her er samlet en reekke skemaer og tips og trix, der ggr diagramtegning og simulering lettere.

Hop til:

Simulerbare Generatorer

Digitale signal-generatorer

Nogle interessante komponenter

Udvalgte TTL-komponenter ( 74xx)

Oversigt over nogle Tegnesymboler

Copy to Clipboard

Tips&Trix
Grid Snap

Bonus

Tips, Probevinduet

Om Konvergensproblemer
Diagrammer med busser

Andring af default 5 Volt pa gates
Plot Window Templates

Atmega328 som tegning
Orcad Lite Limitations
Shortcuts

Generator-oversigt og bibliotek, hvor de kan findes:

Voltage Source

Part E?{)tl il;ltae rEe/ Symbol Kan bruges til

DC Spandingskilde VDC / Source Patrykke en DC-spanding.
Place / Pspcice iw
Component / OVde=
Source / 1

Sinusgenerator

VSIN / Source

Patrykke en sinus.
Offset er forskydningen

sweepe

Place / Pspcice

Place / Pspcice VOFF = é)w over nul.
Component / FREQ= AMPL er amplitude,
Source / Ae= spidsveerdi.
Voltage Source
AC-generator, Til at VVAC / Source Patrykker et kredslgh en

sinus, der skal sweepes

definerbare pulser

Component / Til frekvensanalyse.
Source / Til Bodeplot.
Voltage Source
Pulsgenerator, VPULSE / Source V1=0 Volt
definerbar. ) va V2 =fx 12 Volt
= é TD=Delay time, fx 1u
Genererer kontinuerlige - d TR= Risetime, fx 1n

TF = Fall time = fx 1n
PW er pulsbredden
PER er en hel periodetid

chEEERS

m
Py
"
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Place / Pspcice
Component / Sour-
ce / Voltage Source

-
o[>0

PieceWise Linear VPWL / Source Kan fx bruges til at lave en
@’5 linezer stigende eller
Stykvis linear. ;i faldende spaending.
Initial Condition IC1/SPECIAL Bruges til at definere en
%‘jc: 0 startspaending for en
kondensator
2-polet initial condition | IC2 / SPECIAL Bruges til at definere en
startspaending for en
kondensator, 2 polet.
Impedanskonverter Gain/ ABM Hgj indgangsmodstand, lav

udgangsmodstand. Kan
bruges foran TTL-gates
1E3 a&ndres til 1 gang

Digital Generator oversigt

Type

Navn

Symbol

Kan bruges til

Digital Clock-generator

DigClock / Source

OFFTIME = .5uS
ONTIME = .5uS DSTMI
DELAY =

STARTVAL =0
OPPVAL =1

Generere et kontinuerligt
digitalt pulssignal

Default indstillet til
1 Mega Hz

Definerbar 1 bit signal

STIM1 / Source

DSTM2
1or

Definerbar digital signal, 1
bit

Fx til reset af Flip Flops.
Dobb. klik og bestem
pulsen, fx angiv i
Commandl1 0s O, i
Command2 1u 1, og i
Command3 2u 0

Definerbar 4 bit signal

STIM4 / Source

DSTV4

4-bit digital signal, via Bus.

Hgj, digital !

$D_HI/ Source

Findesi “© / Source

Lav, digital !

$D LO/ Source

B>
[H>—£1
>

Findesi T / Source

Oversigt over ”Nogle interessante / relevante ORCAD komponenter ”

| Komponent

| Navn / Bibliotek

|

Symbol

| Kommentarer
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Modstand R / Analog R1
O—AAM-O
1k
Kondensator C / Analog c1
o—}-o
1in
Spole L / Analog Xl Husk seriemodstand
ﬁ—m‘ﬁ ( kobbermodstand )
Sluttekontakt SW_Tclose / Eval TCLOSE =0 Slutter efter en tid
3-8
Abnekontakt SW_Topen/ Eval TOPEN = 0 Bryder efter en tid
OPAMP OPAM / Analog En ideel opamp.
OPAMP LM324 / Analog En “rigtig” opamp.
LM324
Potentiometer Pot/ BREAKOUT Armen er default sat i

midten. Kan &ndres i
regnearkets sgjle SET, x til
0.2

Potentiometer

R_VAR / Analog

Verdien er default sat til 0.5
Verdien kan &endres i
regnearkets sgjle SET.

Diode D1N4148 D1
/ Eval D1N4148
Zenerdiode D1IN750 D1
/ Eval DIN750
Transistor NPN Q2N2222 Q1 Ala BC337 og BC547
/ Eval
Q2N2222
Transistor PNP Q2n3906 o Transistoren spejles
/ EVAL D_E horisontal
% Qanas0s Ala BC327 og BC557
Spandingsstyret S/ s1 P& venstre side sattes gverst
kontakt EVAL = = en spanding, og nederst
s seettes fx nul.
VOFF = 0.0V
VON = 1.0V
Transformer XFRM_LINEAR ™
/ Analog

LA
!
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Batteri VDC
/ Source ovac”
T
Symbolsk luft-ledning | VCC / Capsym Findes i E / Capsym
2 med ens navne er V%C
forbundne.
Nul 0 —-EB Findes i g / Source
Og Place / P

Udvalgte 74xxx kredse til simulering med ORCAD PSPICE

I biblioteket PSPICE / EVAL findes blandt andet falgende 74xx gates, der er interessante i forbindelse med
simulering

7400 2-Nand 7410 3-Nand 42A BCD til Decimal
01 2-Nand-OC 11 3-And 48 BCD til 7-segment
02 2-Nor 14 Inv m/ Hysterese 49 BCD til 7-segment
03 2-NorOC 20 4-Nand 73 JK-FF
04 Inv 27 3-Nor 74 D-FF
05 InvOC 28 2-Nor 76 JK-FF med Preset & Clear
08 2-And 32 2-Or 77 Latch 2 bit
09 2-AndOC 85 4 bit komparator
86 2-Exor

95A 4 bit skiftereg. PI, PO, SI
96 5 bit skiftereg, med Preset

100 4 bit latch 160 Syncron 4 bit Decade teeller, Preset 248 BCD til 7-segment
107 JK FF med Clear 161 Syncron 4 bit Bingr teeller, Preset 273 8D-FF

132 2-Nand m. Hysterese 164 8 bit skiftereg, PO 279 S-R FF, Aktiv lav
153 4 line til 1 multiplexer | 174 HEX D-FF 393 4 bitteller

154 4 line til 16 mux 184 BCD til Biner 490 Decade Counter
155 DEMUX 185 4 bit binar til BCD

Oversigt over ORCAD tegne-symboler

Her falger en oversigt over nogle af de tegnesymboler, der kan bruges. Symbolernes navne er for det meste
vist sammen med tegningen, og det bibliotek, de kan findes i, er tillige anfart.

Bemerk, symbolerne kan ikke bruges til at simulere 1!

Switch / Discrete Switch / Discrete Switch / Discrete
SW4 SW1 SW1
D—O/‘I/O—EI /_D o 15"02
D—O/IO—EI e o
No_n SW KEY-SPST
SW DPST 1RSW3
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Switch / Discrete
SW3

D—O/O_D

o—10

D—O/:O_E|

o——-—0

SW DPDT/SM

Switch / Discrete
SW5

|:;—o/o_‘:|

o—-1n

SW KEY-SPDT

Switch / Discrete
SW6

SW PUSHBUTTON

Piezo Buzzer / Discrete

PZ1
PIEZO BUZZER_2

Speacker / Discrete
LS5

=

SPEAKER

Mikrofon / ElectroMechanical
MK1

o1
o2

MICROPHONE

Stepmotor / ElectroMechanical

MG2
o1
=43
o3
YY)
vi LOJ @l MOTOR STEPPER

AC-motor / ElectroMechanical

MG1

—

[ MOTOR AC

Dipsocket / Mechanical

J8

o 1Y lu
o2 13
o3 12,
o4 111
o5 10
o—b 9 n
o—7 8 n
DIPSOC-7x2

Sikring / Discrete

F1
D—O/_\/O—El

FUSE

Transformer / Discrete

T
ﬂ—> C-é

S

TRNSFMR 165P

Relz / Discrete
LS1

[l |

o—30
[
02 |

20-1051-SPDT

Relz / Discrete
RL1

0—1 |
o 2

20-1051-SPST

Rela / Discrete
LS4

DSP1A-NO-SPST

Relz / Discrete
LS2

8
1 8
06|
L - A
4
14 o
o3 ¥
45 4
o1 |
o2 F

20-2051-DPDT

Reedrelz / Discrete

ﬁ% ofl.l LS3

)

— N O~

D1A-NO-SPST

NTC-modstand / Discrete

RT1
NTC

SIL / Discrete

Modstandsnetvark / Discrete
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RN2

0o - 4310R-101/SIP

RN3
16
15

NN 14
N, 12

11
10

00 N[O || |W[N |-

oopoo0o0[0na
=
w
goooooon

R-PACK

JUMPER / Connector

J5
o—1lo 02 g

JUMPER

Jumper / Connector
JP1

NN
oo

NG
N

JUMPER2

Optokobler / Discrete

€§> 261

o d

Optokabler / Discrete

u3

6_| _ 3
A

H22A3

Fototransistor / Discrete

U4
Q L14Q1

l

Optokobler / Discrete

Ul
o —4
RN

4N25

Fotodiode / Discrete

D5

u_Ni_u

LTR-516

LED / Discrete

Triac / Discrete

I o
D_;f MAC213

Thyristor / Discrete

1
Q2
D} MCR5167
o

Optotriac / Discrete
us

<

d— ~—1A

ZERO

CROSS

CIRCUIT
MOC3040

To-farvet LED / Discrete

=
{435

5100HD

4 x LED / Discrete

D2

G VA
3 P 4
G A,
g P 3

5360F

D[RR

Diodebro, Bridge / Discrete

o D1
.
o BRIDGE

8 x LED / Discrete

Darlington transistor / Discrete

Spandingsregulator 7808
/ Regulator
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N O W

v}

3

A7
o
Pk
b2
A
Ax
2
P

343434

S I =T T R S S

al
o
@
5}
O

T

u2
BPW38/TO

Ul

O——viIN  vouT [—3

MC7805/TO

-0
Ground-ledningen skal man
selv tegne !!!

Her findes ogsa LM317.

Jack / Connector

[
iy

i

CONN JACK PWR

Phone Jack / Connector

PHONEJACK

Phone Jack Stereo / Connector

PHONEJACK STEREO

IC-sokkel-stik / Connector

J2A
| —
o ; g o
o |
o3 7_n
o—4 8 n
—/

CONN MOD 8-8_JX2

Dipswitch / Discrete
SW1

SW DIP-8

Connector / Connector

a

BENAENS

e}

[
w

CONN SOCKET 8

Header / Connector
J4

—

Connector / SYM70

JUER SRS
bLbLbLbLb/\g

CONNECTOR DB9

HEADER 14
Krystal / Discrete Lampe / Discrete
Y1 DS1
[ Jre
CRYSTAL
— N LAMP
INV / SYM60 NOR / SYM60 AND / SYM60
D—[}o—n o0— 21 b—n 0— g =0
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NAND3 / SYM60 NAND / SYM60 OR/SYM®60
o— g —n — g —n o0— 21 —n
0—1
O0—o o E— o
XNOR / SYM60 XOR /SYM60
O = | o—1 Jd [ o
O0——o O0——o
AT89C2051 / Microcontroller | HT12E / MUXDECODER HT12D / MUXDECODER
U2
u13 us
D—% A0 pouT P
12 2 B—3 AL 14 10
B—5 PLO/AINO  P3.O/RXD [5—2 0—7 A2 O0—=— DIN D8 [,
B— | PLUAINT  P3.UDD [ 0—— A3 1 D9 54
O—= P12 P3.2/INT0 [—H O—e A4 E— A0 D10 52
B—5 | P13 P3.3/INTL [g— 0— A5 B—31A1 puf—-H
B—7| P14 P3.4/T0 [—- O—a1 A6 B—) A2 17
B—g|PL5 P3.5/TL [ = 00— A7 B— A3 vT /4
B—ig| P16 P37 4 10 B—p A4
0—=p17 0— 1 AD8 B— A5
5 B—151 AD9 S
B— PXTALL B—5-| AD10 O0—="— a7
O——pxTAL2 O0—=+ AD11 16
1 16 B—=posc1
O0—=— rsT/VPP Tetosc1 O—=—osc2
20 — roscz2 18
—=— vcc | — —=—— vDD
O——T1E
AT89C2051 18 HT12D
—=—| vDD
HT12E/DIP18
PEEL / PLD GAL 16V8/PLD
u14 U6
o2l ol o2l woHs
B— 110 =2 B—p! o 5
05! V0 715 s ! V0 715
06! V0 16— 06! V0 16—
E— 1 110 7= B—1 110 7=
o8 0 g os! 0 g
ool V0 19— ool V0 719+
B— ! /o ——o O0—— /o ——o
B 1 | —
1 B—=— 110E
O0—=—>cLk 1
O—=—bi/cLK
18CV8 —20
16V8
And2 / Gate Nand2 / Gate Or2 / Gate
U1 U2 U3
o2 o2 o2
1 1 o 1
o3| AND2 o3 | NAND2 o3 ) OR2

Nor2 / Gate

ua
o2

1 o
o3 _JNOR2

Inverter / Not / Gate

2 wo
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Copy to Clipboard

Diagrammer kan direkte highlightes, og kopieres med Ctrl+C, og indsattses i Word.

Simulerede grafer skal kopieres via Window / Copy to Clipboard.

Tips&Trix
Highlight en komponent, Tryk&hold Alt plus Drag, og komponenten kan friggres fra nettet.
Ctrl + drag, kopierer komponent.

1 Zoom IN

* O Zoom Out

* R Rotate

* W Add Wire

* F4 Repeat

* F6 Cross Hair Kursor

Se evt.: http://www.flowcad.de/AN/FlIowCAD AN Capture Tips und Tricks.pdf

Toqgagle Cursor

Med F6 i Capture kan man toggle mellem normal og full screen cursor.
CTRL+F8 giver full screen - tegneareal. @verst til venstre i skeermen kan man lukke full screen-mode igen.

- See more at; https://community.cadence.com/cadence technology forums/f/27/t/15345#sthash.tazQmKgp.dpuf

Grid Snap

Nogle gange er det rart, at man frit kan flytte tekst, uden at det snapper til grid-punkter.
Det kan gares ved at trykke pa ikonet ( ??) Snap to grid som er On/Off.

Men det betyder ogsa, at wires ikke snapper, og det er ikke sa heldigt.

Men: Aben Preferences --> Grid Display.

Seet Draw elemente til Fine.

Af: Valle Thorg Side 9 af 28


http://www.flowcad.de/AN/FlowCAD_AN_Capture_Tips_und_Tricks.pdf
https://community.cadence.com/cadence_technology_forums/f/27/t/15345#sthash.taZQmKgp.dpuf

o ORBCAD 17.2 TIPS & TRIX Version 05/01 2021

Nu er det indstillet permanent at man kan flytte tekst og tegninger frit, men ikke wires og komponenter.

Konfigurering af resultater i Probe display vinduet

B3 Simulation Settings - 1 I simulerings-opsatningsvinduet veelges tab
General Analysis Configuration Files Options Data Collection | Probe Window PrObe WlndOW

Displa\/ Probe Windows When the Profile is Opened. /| Display Probe window when profile is opened

This causes the simulation results to be automatically

added and Probe windows displayed whenever the | Display Probe window:

simulation is opened in PSpice. during Simulation.

after simulation has been completed.

Display Probe Window: « During Simulation. This

opens a Probe window as soon as the simulation sweep Show
begins, so you can watch the waveforms develop as the All Markers on open schematics.
Last Plot

simulation progresses. « After Simulation has
Completed—This opens a Probe window upon
completion of the simulation, when all of the data is
available.

Nothing.

Show Frame: « All Markers on Open Schematics. When a Probe window is automatically opened, it will
display traces corresponding to any markers in currently open schematics in Capture. * Last Plot.
Reconstructs the Probe window that was last used to view results of this simulation profile.

Kilde: http://www.seas.upenn.edu/~jan/spice/PSpice CaptureGuideOrCAD.pdf

/ndre default trace width: Probe Settings X
General  Large Data File Cursor Settings  Color Settings ~ Font Settings

I ShoW traces Use Symbals Trace Color Scheme X

() Properties (®) Mormal [ Mark Data Paints

. O Never (O Match s [] Display Evaluation
Velg Tools / Options. © Hinays O Secuertia Per Avs Display Staisics
(7 Unique By File Highlight Ermor States

Use ScrollBars Auto-Update Intervals
Default Trace width fra (1-7) @At @Aio

(O Never () Every sec
Det kan godt vaere, programmet skal genstartes O ners O -
! ! Number of Histogram Divisions

Default Trace Width

Annuller Reset
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Om Konvergensproblemer i ORCAD

Nar ORCAD regner pa et kredslgb, bliver den ved, indtil den har opnaet en vis ngjagtighed i lgsningen af et
st af lineaere ligninger.

In order to calculate the bias point, DC sweep and transient A
analysis for analog devices, PSpice must solve a set of
nonlinear equations which describe the circuit's behavior.
This is accomplished by using an iterative technique, the
Newton-Raphson algorithm, which starts by having an
initial approximation to the solution and iteratively
improves it until successive voltages and currents converge

i/
%

-f( * o
to the same result. Yo
Kilde: http://www.flowcad.de/AN/FlowCAD_AN_PSpice_AutoConvergence.pdf f(xo)
X, =X,
S (xg)

Where f(x,)is the derivative of the function at x,

Further we have
X
xn+l = xn - f"( ")
f(x,)

e Voltages and currents in PSpice are limited to +/-1e10 volts and amps
e Derivatives in PSpice are limited to 1e14
e The arithmetic used in PSpice is double precision and has 15 digits of accuracy

In a few cases PSpice cannot find a solution to the nonlinear circuit equations. This is generally
called a “convergence problem” because the symptom is that the Newton-Raphson repeating
series cannot converge onto a consistent set of voltages and currents.

Normally if you face the convergence problem in PSpice, you have to change the runtime
parameters to relax the limits.

Fra artikel af: Matthew Harms, Applications Engineer, EMA Design Automation

Men nogle gange kan default ngjagtighed i beregningerne ikke opnas, og simuleringen stopper og der gives
en fejlmelding.
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| skemaet der dukker op, er de
indstillede ngjagtigheder vist, og man
kan evt. forsgge sig med at eendre
nogle af dem til stgrre tolerancer.

Men det er svaert at forstd hvad de
enkelte tolerancer star for, og hvad
der sker.

Kilde: Se:

( PSpice Runtime Settings [&Jw
Uze Original Walue  Change To
Relative accuracy of ¥'s and |'s: 7| 0.001 0.0m [RELTOL ]
Best accuracy of curents [amps: V] 1e012 1e012 [ [8BSTOL) [0k 4 Resume Simulation
Best accuracy of voltages [volts]: | 1e-006 1e-008 [WNTOL ) —_—
- Caneel
Minimum conductance for anyp branch [1/ohm] W] 1e-012 le-12 [GMIM ]
Fiun to time [seconds]: | 0.0 0.0m [TSTOR] I&I
Mawimum step size [seconds]; i [THAX]
DC and bias "blind" iteration limit: 7] 150 150 (ITL)
DC and bias "'best quess" iteration limit: V|20 20 [ITLZ2] .
Transient time paint iteration lirmit: (100 100 [ITL4] neW I n
Autoconyerge [ Settings / 1 6 2 6
Enable Advanced Convergence Algorithms

Evt. Kan man forsgge at endre fglgende tolerencer til:

ABSTOL =0.01p (Default=1p)

VNTOL = 10p (Default=1p)
GMIN =0.1n (Default=1p)
RELTOL =0.05 (Default=0.001)
ITL4 =500 (Default=10)
Autoconvergereing

Men heldigvis er der en mulighed for at sla AutoConverge til.

I Simulating settings:

B Simulation Settings - 1

General Analysis Configuration Files Options Data Collection | Probe Window
V&Ig Opt|0n51 og S%t hak 1 = :AHE”DQ Simulation Name Value Default Value
Autoconvel’ge General .4 AutoConverge
Auto Converge
i MOSFET Option | L 1000 1000
[}~ Analog Advanced T2 1000 1000
Men der er vist ogsa en genvej til at sla oo 2 me 1000 1000
- . e BiBS PoIM
AutoConverge til nar der popper en | Transient | RELTOL 005 008
konvergens_fejl Op [} Gate Level Simulation - ABSTOL 1.0E-6 1.0E-6
: General = VNTOL 001 001
Advanced 2 PIVTOL 1.0E-10 1.0E-10
5} Cutput File
i General
OK Cancel Apply Reset Help
Slas AutoConverge til, lykkes det ofte at komme gennem simuleringen.
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Hvis man gnsker at kende tolerancerne kan det
ses i PSpice i:

Rezuning Simulation with the followving settings
ITL4 = 1000
ABSTOL = 1.41=-009

VHTOL = 4 47=-005% \

VieW = OUtpUt Flle JOE CONCLUDED IiSt Of
u %%E?C?ngggge Simulator Options r1 (j
Scroll til bunden I filen. Her ses bade de ’ ITL2 = 20 change

8]
—
—
H
'

[
—
[
(=]
(=]

RELTOL = 0.001 / tolerances

1.41254e-009
VHTOL = 4 46684e-005%
PIVTOL = le-013

oprindelige veerdier og de &ndrede vardier.

]
IRMMNRMMNMRENRNMNMNRN
|
=
m
]
=
=]
[
[

e sesese 11-20-13 09:14:25 sexxx PSpice 16.6.0 (October 2012)

Kilder:
http://www.flowcad.de/AN/FlowCAD AN PSpice AutoConvergence.pdf
https://www.youtube.com/watch?v=Iw0qtrrNSzI
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Brug af Busser i diagrammer

Diagrammer kan forenkles — eller
overskueliggeres — ved at give
ledninger labels.

To ledninger med samme label, er
”forbundet”.

Det er vist her med et par eksempler:

Ledningerne hanger sammen, hvis
blot de har samme label.

-

N

3
A0

CD40938 | Al

A0

Al

Men man kan yderligere forbedre et diagram ved at tegne flere ledninger sammen 1 en sdkaldt "BUS”.

| Bussen holdes der styr pa de
enkelte forbindelser vha. Labels,
dvs. navne, der angiver, hvilken
ledning, der er tale om.

Der kan benyttes specielle Bus-
connections for at fa diagrammet
til at se lidt ”bedre” ud.

A

U3A

Eﬁ_

CD4093B

A0

R3

C3
100n

O'I||—H

YWV
5k

Al

A2

A0

Al

A2
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- U3A U4A A4
Diagrammet kan tegnes med eller R . .
uden bus-connections: H o
CD4093B CD4093B
Her er der ikke brugt “Bus fo
: 2" M 1
Connection” for wire A4. {j“ },3 .
CD4093B
= C3 R1
% - i C1l m J‘V
— 100n
U2A
[ )
CD4093B 4 A2
R2
12k AL
¢ c2
%0 200n A2

Man kan sagtens koble
digitale og analoge signaler
sammen i samme bus.

Folgende er et eksempel med en teeller.

Husk at initiere alle FF til 0. ( Edit Simulation

Settings / Options / Gate-level Simulation /
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U3A U4A AO
1 1 00 AL
3 Uout_Analog ] 3 Uout_Digi 14 o1 A2
2 2 CLK 02 25—
O35 Az
CD40938 CD40938 CLKINHIBT o

o
=
%»—-mmm»—-uu»mw
(= o
2
Nl

S — > > > >

R3 o7 A8

L 08 T —Ag
MWV — b o9
5k "0 CARRfOUT

c x 0 p1 p2 A3
TD4017B
~o

- 3
—— 100n

Hvis der gives Net-alias med et tal til sidst, fortsaetter tallet automatisk med at stige nar man satter label pa
naeste wire.

Graferne ser
saledes ud !

Der er flere mader at lave bus-connections pa:
l Manuel:
Start med at tegne en bus. Saet sa Bus-entries pa, og forbind med wires.

[ e— | Og giv s& wiren en label, s3 matematikken forstar !!

=
1k

Men det er ogsa muligt at fa hjelp. ( kan godt give problemer, mit program crashede flere gange !!

Tegn en bus, og giv den labels. Fx AO til A7 a0

Det geres ved at veelge Label, og skrive A[0..7], og st den pa
bussen. ( i firkantet parentes: 0 punktum punktum 7)) Eller A[0-7]

Velg herefter Auto Connect to Bus:
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Nu fremkommer en ny cursor. Klik farst pa de 2 x
forbindelser, der skal ind i bussen, og dernast Enter Net Names
pa bussen. ;

Der foreslas nu nogle netnames, fordi bussen ' Af0..7] |
har faet disse navne !!

O

nce

En bus kan tegnes i 45 grader ved at bruge en
bus-entry i hjgrnet !!

u[o-7]

Ul

uo 1
Ui 2

Syntax er fx A[9:0], hvor A9

us

er mest betydende bit. — Men 00 &7
her vises kun 4 bit resultat. - ulk & 2
13 CLKINHIgSf

05
06

I—‘LO@U‘II—‘IS\I-&N(A)
>
X

SV
e

CARROUT
x

E
)
%
<

[S)

=S

]

w

CD40178B
=

A[9:0]
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Eksempel med 2 Busser

UsA U4A U6 -
1 1 9 B1
3 Uout_Analos 3 Uout_Digi 10 QL 7 B2
2 — 2 INPUTQ2 [ B3 v
L — L= y Q3= BT
CD40938 CD40938 Qg 3 B5
Q5 56
Q6 7457
R3 g; 13 B8
B1
MW\ _ Qo |2 {
5k o
#L0 Mas )
. b QL B2 v
@ Q12 ﬂ
CD4040B
b= | T v
1 o AN
L B4 v

= 100n =
0 0 \.
\%
\v

Og tilhgrende graf:

OUT DIGI | e W Iy IO oy || N s N s B | S A ey I S Y oy O oy NS oy NNy B | I g N s N
(Br4:11) KX 2 X 3 X 4 > a X B X c Xip X[ XFr Xo X1 X2 X_ 3t K 47X 5 X6 |

| I S I S | S | S U N I S A

Eksempel med 4518:

Al4.1]
P U10B v
OFFTIME = .5uS 1 AL
ONTIME = .5uS ;S;Ejﬂ} / 9 CLKQé 12 A2 N\
DELAY = %3 13
STARTVAL =0 10 14 A
OPPVAL = 1 [F> ENQM \ v
CD4518B v
el
—
.—/
Og den tilhgrende graf:
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Se YouTube om bus og labels:

3:49: https://resources.orcad.com/orcad-capture-tutorials/orcad-capture-tutorial-04-connect-parts

Og 1:43, https://resources.orcad.com/orcad-capture-tutorials/orcad-capture-tutorial-05-net-aliases
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AEndring af default 5 VVolt pa digitale komponenter

1)
Indsaet en komponent, en CD4000_PWR fra bibliotek Special et sted i diagrammet.
/ndre veerdien Reference til 0, og Voltage til 09000 Interface Par Supply | | CD4000 Interface Pur Supply
gnsket veerdi. Max 15 V VOLTAGE = 5%/ | VOLTARE = 12
REFEREMCE = X1 REFEREMCE=0
OO _Mode:
WSS _Mode:

Hﬂj reklik pé- den, V33|g Edit PrOpeftieS, 0g seet hak i erence[pcs Footprinthower P“!i Uisil:-lel Primiti
”Power Pins Visible” ( Scrol hen til hejre ) CrV ) DEFALL

Eller dobbeltklik pa CD4000_PWR —
komponenten.

2).
Dobb-klik nu de digitale kredse, og ger tilsvarende deres powerpins synlige.

3).

Forbind spaendingsforsyningen fra VDD til gatenes + med wire eller Netname
Forbind fra DigGND, digital stel, VSS til gatenes 0,

Og referencen til kredslgbets stel.

Alle gates skal forbindes.

digVersorgung ¢ ?\ digVersorgung N
A

in 1 “ 2 OUutA
CD4000 Interface Pwr Supply \ 1068 \.
\Y

S14

vDD| VOLTAGE = 12V Ss dighD_€—— 13) digGND
REFERENCE = 0 ~
<VDD_Node> .
CD4000_PWR - digVersorgu <~
| <VSS_Node> S e
1\ 3 T 4 outB
CD40106B \.V
digGND
V1 ~ R1
VOFF =5
VAMPL = 5\A
2) FREQ = 1kHz J
_l_
"0

Bemerk, at der er brugt ,,luftledninger”. Hvis en ledning fér et “netname” , er den forbundet til andre
ledninger, der har samme navn.

Et par eksempler mere!
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U1A

CD4000 Interface Pwr Supply 1 s R1
VOLTAGE = 15V | | 2 ’\{\O/&,
REFERENCE =0 \ v

<VDD_Node> CD4001B
<VSS_Node>

CD4000_PW —_,
_ 1 O
\ Vi

CD4000 Interface Pwr Supply
VOLTAGE = 12V
REFERENCE =0
<vDD_Node>
<VSS_Node>

CD4000_PWR e
s U4
U2A 3
) A
3 Lok o2 [ v
2 7
13 O3 ™75 M
— T Cb4093B CLKINHIBAT [ v
= 05 g v
R1 = 06 "8
0 o7 fg
MWV 08 %,
47k 5 o9
CARR{IOUS
= 1 x >
TDZ0178
4.7u %
L \.v

Her ses grafen.

Plot Window Templates

| stedet for at lave opsetninger i PSPICE oscilloscopet, PROBE, hver gang man har simuleret, kan man
bruge specielle markgarer, der har pree-opsetning af simuleringsresultaterne. Fx kan man fa tegnet Bodeplot
og fase i PROBE med kun 1 markgr. Og tilmed findes der markgrer, der giver 2 Y-akser, der giver 2 X-
akser mm.

De specielle markarer findes i: Pspice / Markers / plot Windows Templates
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Her gives mulighed for at veelge forskellige markarer, alt efter hvilken simuleringsprofil, der er opsat.

Er der opsat en transient simulering ( tiden ad X-
aksen ) findes disse.

| Description vinduet ses en forklaring til de
forskellige mulige markarer.

Her er valgmulighederne efter at en AC-sweep er
sat op !l

Plot Window Ternplates

ANErage
Derivative
Falltime of Step Responze [multi-n

Pt

Place

Firzt Peak [multi-run] Cancel
Fourier Transform
Integral
Dvershoot of Step Response [mulk
Period [rulti-rin] Hel
Pulzewadth [rulti-run) =l
Rizetime of Step Responze [mult-n
Firns R
< >
Dezcrption:
Running average over time
3dB B andwidth - Band 33z [m Flace
3dB cut-off frequency - High pasz |
3dB cut-aff frequency - Low pazs [
Admittance Cancel
Bode Plat - dual ¥ anes
Bode Plat - separate
Bode Plot dB - dual v axes
Bode Plot dB - separate Hel
Current G ain =
Impedance |
Funnist Plat W |
< >
Description:

[ezponze,

After multi-run AC analyziz: plots the 3dB bandwith
vz. the stepped parameter, or az a histogram in case
of Monte Carlo analyziz. Bequires a band pasz
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3dB Bandwidth - Band pass [multi-a Place
I ruden for neden forklares, at der med denne | adhb cut-off frequency - High pass | —

marker laves to grafer over hinanden. dB og 3dB cut-off frequency - Low pass |

. Admittance
fase i separate grafer. Eode Plat - dual ' axes
Bode Plat - separate
Bode Plat dB - dual v axes
:Bode Plot dB
Current 3 ain
Impedance
MNumist Plat ¥
£ pJ

Cancel

- separate

il

Help

Description:

For AC analyzes only: dizplays the magnhitude [in dB)
and phaze of the gain in zeparate plotz, with a
comman frequency asis. MOTE: AC source
magnitude must be zet to 1.

Kredslgbseksempel:

R1 )
uin Uout

1Vac@ = c1
Ovdc

0 "0
Og Graferne:
0
-50
SEL>>
-100
o DB (V(UOUT))
0d
— |
-50d
-100d
1.0Hz 10Hz 100Hz 1.0KHz 10KHz 100KHz 1.0MHz
o P(V(UOUT))
Frequency

@nskes indgangsimpedansen malt, kan den umiddelbart beregnes og gengives med en markgren Plot
window template, Impedance.

Markaren bestar af en dobbelt markarer. Farst placeres den farste, en voltage markar pa en wire, dernast
strammarkgren pa en komponent-pin som vist:
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/\\ |\ R1
Uin S A Uout

1K
V1
1Vac@ = c1
0Vdc™= 220n
) o
800K
\
600K \\ /
\ /
\ /
400K \\ //
A\ /
200K \“ /
/
0
1.0Hz 10Hz 100Hz 1.0KHz 10KHz 100KHz 1.0MHz
o V(UIN)/I(R1)
Frequency
Atmega328P som tegneobjekt i Orcad
Hent AVR.olb Ic2
1 28
. O——— FCE PCS [0
(jeg harden!l) s [
R
Biblioteket skal vist placeres i Captures Library hvor de andre oT|Re o =
» olb”-filer ligger. 05 GND  aREF [0
| biblioteket er der mange tegninger. foncn lc i n e
Velg ATmegal68-DIL28small. Klik pa navnet og lav 168 om til o—r80 P81 [0
328. &Tmega188-DIL28zmal

Af: Valle Thorg Side 24 af 28



o ORCAD 47.2 TIPS & THRIX

Version 05/01 2021

Orcad Lite limitations

Orcad Lite kan ikke simulere alle
komponenter, og ikke s& mange
nodes, dvs. knudepunkter.

Men typisk nok til vores brug.

[=]

o

oocooo

PSpice 17.2 Lite has the following limits with design site and complexity:

PSpice Lite:

Circuit simulation limited to circuits with up to 75 nodes, 20 transistors, no sub-
circuit limits but 65 digital primitive devices, and 10 transmission lines (ideal or
non-ideal) with not more than four pairwise coupled lines.

Device characterization and parameterized part creation using the PSpice®
Model Editor limited to diodes.

Includes all libraries, including parameterized libraries.

No limit to stimulus generation using Stimulus Editor.

Sample model library named eval lib (containing analog and digital parts) and
evalp.lib (containing parameterized parts) are provided.

You cannot use Level 3 of Core model (Tabrizi), MOSFET BSIM 3.2, or
MOSFET BSIM 4 models.

The maximum nodes in a digital circuit can be equal to or less than 250.

The non-ideal Tline is limited to 4.

The PSpice DMI models are not supported in the Lite Version of the simulator.
IBIS import is not supported.

Device model interface (DMI) is not supported.

PSpice SLPS flow is not supported.

Se ogsa: https://www.ema-eda.com/resources/library/orcad-lite-product-reference

https://www.orcad.com/sites/orcad/files/resources/files/orcad-17.2-2016-lite-limits.pdf

Grid Snap

Det er smart, at komponenter snapper til grid, og at wires ogsa ger det. Dette sikrer forbindelser.

Men tekst behgver ikke at snappe til grid.

Til hgjre er vist Grid snap ikonet.

Colors/Print  Grid Display Pan and Zoom Select Miscellaneous Test Editc

Schematic Page Gnd

Visible Visible
Displayed [~ Displayed
Grid Style Grid Style
@ Dots O Lines @ Dots
Giid spacing

1/ 11 ~| of pintopin

[ Pointer snap to grid

Fine Coarse Master
Connectivity Bements () (O @

Drawing Blements ® O O

Shortcuts i ORCAD mm

Part and Symbol Grid

Pointer snap

Gridsnap ON Gridsnap Off

Men der kan indstilles, sa kun tekst er off grid.

Options / Preferences / Grid Display

Marker ” Drawing Elements ” som Fine.

Shortcut Beskrivelse
i Zoom in
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* OQRCAD 917.2 TIPS & TRIX Version 05/01 2021
0 Zoom out
C Panorering pa skarmen. Der, hvor cursoren er, bliver centreret pa skeermen. Kan
o0gsa bruges som dynamisk panorering ved at holde ¢ nede, mens musen flyttes.
Ctrl +t Toggle grid snap.
F4 Repeat sidste handling
h Spejle highlightede objekter horisontal
Vi Spejle highlightede objekter vertical
r Roter
W Placer wire
b Placer Bus
p Pop dialogboksen ’Placer Part / komponent” op.
f Placer Power ( VCC)
g Placer ground
t Placer text, dialog box.
n Placer Net Alias, Netname
j Placer junction, forbindelse
e Placer busentry
e Hvis verktajet “draw wire” eller bus er valgt, vil e stoppe denne handling.
Esc Retur til Pointer veerktgj, luk dialogboks
Ctrl+F4 Luk Property editor
Ctrl + Move |Kopier highlighted dele
Alt+Move |Flyt highlighted dele
Ctrl+Tab Retur fra menu
0 ( Nul) Placer stel ??

Brug aldrig /£, @ og A i filnavne

Brug aldrig spaces i NetAlias. En wires netalias kan ses ved at dobbeltklikke pa den og lzese dens

spreadsheet.

| designcasche kan der blot skrives R, C osv. Sa sgges der i adderede biblioteker !! Virker ogsa pa
komponenter, der ikke har veeret brugt far i designet.

F6 toggler cursoren !!

Bonus, skal redigeres

Bonus
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SCHEMATIC PAGE AND PART EDITORS

~
-.:

Citrl

Y

L

Ctrl

L

|

Y

=5

MNEEEEE)
Y

Y

ESCAPE

v

Y

L

Y

Y

200 e0H

ALL CAPTURE WINDOWS

Copy

Edit properies

Find a characler or search
string

Apply changes

Sawve

Sawve

Cut

Deselect all and switch 1o
seleclion toal (arrow poinler)

Redraw

Genter the wiew al the pointer’s
current position

Ioom In

Zoom Dul

Rotale

@ = Help

_ Swillch Gaplure 1o Full
T Sereen mode
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Key
CTRL+A

-(E—I'DZ"—D'HI‘HUJD

Mouse click equivalent
Select All

Ascend hierarchy
Descend hierarchy
Place bus

Place bus entry
Place power

Place ground
Place junction
Place net alias
Place part

Place text

Place wire

Place polyline

http://www.wictronic.ch/Downloads/PSpice/Version 10 5/manuals/Capture Quick Reference 10 5.pdf

Felgende: Pr. 2003 !!
Shortcut taster

Tastetrvk

Funktion 1 Capture og Capture CIS

1 (1 som India)

Zoom ind

o (0 som Oscar)

FLoom out

¢ (¢ som Charlie)

Zoom center — centrerer skarmen omkrning muse

kursoren. Holdes C nede vil Capture panorere og giver

dermed en hurtige scroll end brugen af scroll

panclerne.
p (p som Papa) Place Part
w (w som Wiskev) Place Wire
b (b som Bravo) Place Bus

¢ (e som Echo)

Place Bus Entry

n (n som November)

Place Net Alas (net label)

1 () som Juliet)

Place Junction

2 (g som Golf)

Place ground

f (f som Foxtrot)

Place Power

% (x som Xray)

Place Noconnect

t {t som Tango)

Place Text

Shift+D Descend Hierarchy — hopper ned 1 den markerede
hierarkiblok
Shift+A Ascend Hierarchy — hopper et miveau op 1 ierarkiet
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