Unit

Text A Simple Electrical Circuit

1. An electric circuit

A fundamental relationship exists between current, voltage, and resistance. A simple
electrical circuit consists of a voltage source, some type of load, and a conductor to allow
electrons to flow between the voltage source and the load. "' In the following circuit a battery
provides the voltage source, electrical wire is used for the conductor, and a light provides the
resistance. An additional component has been added to this circuit, a switch. There must be a
complete path for current to flow. If the switch is open, the path is incomplete and the light will
not illuminate. Closing the switch completes the path, allowing electrons to leave the negative

terminal and flow through the light to the positive terminal.

\\//

Switch

I} (.

2. An electrical circuit schematic

The following schematic is a representation of an electrical circuit, consisting of a battery, a
resistor, a voltmeter and an ammeter. The ammeter, connected in series with the circuit, will
show how much current flows in the circuit. The voltmeter, connected across the voltage source,
will show the value of voltage supplied from the battery. Before an analysis can be made of a

circuit, we need to understand Ohm’s Law.
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3. Ohm’s Law

The relationship between current, voltage and resistance was studied by the 19th century
German mathematician, George Simon Ohm. Ohm formulated a law which states that current
varies proportionally with voltage and inversely with resistance. From this law the following

formula is derived:

U Voltage
I = — C t = ———2—
R or e Resistance

Ohm’s Law is the basic formula used in all electrical circuits. FElectrical designers must
decide how much voltage is needed for a given load, such as computers, clocks, lamps and
motors. Decisions must be made concerning the relationship of current, voltage and resistance.
All electrical design and analysis begins with Ohm’s Law. There are three mathematical ways to
express Ohm’s Law. Which of the formulas is used depends on what facts are known before

starting and what facts need to be known.

U U
]_f U=1xR R—T

4. Ohm’s Law triangle

There is an easy way to remember which formula to use. By arranging current,

voltage and resistance in a triangle, one can quickly determine the correct formula. A
5. Using the triangle

To use the triangle, cover the value you want to calculate. The remaining letters make up the

/\

OF: I R 1 ©

_U - -U
fos U=IXR R=+

formula. >

Ohm’s Law can only give the correct answer when the correct values are used. Remember the
following three rules .

e Current is always expressed in amperes or amp.

® Voltage is always expressed in volt.

® Resistance is always expressed in ohm.
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DC Series Circuit

1. Resistance in a series circuit

A series circuit is formed when a number of resistors are connected end-to-end so that there
is only one path for current to flow. ") The resistors can be actual resistors or other devices that
have resistance. The illustration shows four resistors connected end-to-end. There is one path of
electron flow from the negative terminal of the battery throughR,, R,, R,, R,returning to the

positive terminal.

R R, R, R,
¥
—_— -

2. Formula for series resistance

The values of resistance add in a series circuit. If a 4() resistor is placed in series with a 6)
resistor, the total value will be 10€). This is true when other types of resistive devices are placed

in series. The mathematical formula for resistance in series is

R, =R, +R, + R, + R,

1HkQ  2kQ  2kQ  100Q  1kO

Given a series circuit where R, is 11kQ, R, is 2kQ, R, is 2kQ, R, is 100Q), and R; is
1kQ), what is the total resistance?
R, =R, +R, + R, + R, + R,

11 000 +2 000 +2 000 + 100 + 1 000
16 1000

3. Current in a series circuit

The equation for total resistance in a series circuit allows us to simplify a circuit. Using
Ohm’s Law, the value of current can be calculated. Current is the same anywhere when it is

measured in a series circuit.
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T T Equivalent
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4. Voltage in a series circuit

Voltage can be measured across each of the resistors in a circuit. The voltage across a
resistor is referred to as a voltage drop. A German physicist, Kirchhoff, formulated a law which
states the sum of the voltage drops across the resistances of a closed circuit equals the total voltage
applied to the circuit. “* In the following illustration, four equal value resistors of 1. 5Q) each have
been placed in series with a 12V battery. Ohm’s Law can be applied to show that each resistor will
“drop” an equal amount of voltage.

First, solve for total resistance :

R=R +R, +R, +R, =1.5+1.5+1.5+1.5 =6Q

T
1.50 1.50 1.5Q 1.50
g & —1 1
R, R, R Ry
12V Battery I
L
Second, solve for current
U 12
I=— === =2A
R 6

Third, solve for voltage across any resistor :
U=1xR =2x1.5 =3V
If voltages were measured across any single resistor, the voltmeter would read 3V. "' If
voltage were measured across a combination of R; and R,the voltmeter would read 6V. If voltage
were measured across a combination of R,, R;, and R, the voltmeter would read 9V. If the
voltage drops of all four resistors were added together the sum would be 12V, the original supply
voltage of the battery.

5. Voltage division in a series circuit

It is often desirable to use a voltage potential that is lower than the supply voltage. To do
this, a voltage divider can be used. The battery represents U, which in this case is 50V. The
desired voltage is represented by U, which mathematically works out to be 40V. To calculate this

voltage, first solve for total resistance ;
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R =R +R, =5 +20 =250
Second, solve for current
U 50
= =2A
25

Finally, solve for voltage:

Uy =T xR, =2 x20 =40V

New Words and Phrases

circuit ['sa:kit] n. ®E%,—®,EHik,XE
fundamental [ fande'mentl ] adj. FALY, FEARH
consist of e o4
load [loud] n. QR U,
battery [ 'beetari] n. B
component [ kem'paunant ] n. &4
switch [ swit[ ] n. Fox, R,
illuminate [i'ljuimineit ] vt. [E LA (R RS ) B, R
negative [ 'negativ] n. TE, K
adj. T EM,HRN, FH, R
v, T E L EH(HEZ)
positive [ 'pozetiv] adj. Ay
adj. & 0RO, 63T By, # LY
adi. [ ]EMH
schematic [ ski'meetik ] adj. T~ E MW
n. W R FE
voltmeter [ 'vaultmi:ta(r) ] n. WJEX
ammeter ['eemita ] n. W&
Ohm’s Law B 3 € A
mathematician [ .meeBima'ti[an | n. HEZR
vary ['veari] v, R, EFE E SN
vi. B, AR, #E K
inverse ['in'veo:s] adv. HH R 3L, Bl %
derive [ di'raiv] vt. 1% H

vi. # IR
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designer [ di'zaina(r) ] n. Wit

lamp [leemp ] n. XT

relationship [rileifon]ip] n. X%, K

analysis [ o'neelisis ] n. 987, R

triangle [ 'traieengl | n. Z AW

calculate [ 'keelkjuleit ] vt. & vi. THE,F R ITH
ot. & vi. (E)LLH,AH

series circuit & Bx W B

equation [ i'kweifan ] n. A% FE, GAKR ER, FER,FRX

series resistance & Bk H, fE

be referable to HHET, 5 Hx

voltage drop W,k P

meter ['mi:te] n. L&, ki, %

divider [ di'vaida ] n. 2%, B &, o B

Notes

[1] A simple electric circuit consists of a voltage source, some type of load, and a
conductor to allow electrons to flow between the voltage source and the load.

A VS 15 B 1A & consist of, B CH e HAL” . to allow electrons to flow between
the voltage source and the load &1 [t 52 conductor, IR AFEMI S L, A ZIEAN] T,

[2] To use the triangle, cover the value you want to calculate. The remaining letters make
up the formula.

XA O R B, ER Rk . J5— DRI R =M, st
AIE R ZE R T A - BEZ R A =

[3] A series circuit is formed when a number of resistors are connected end-to-end so that
there is only one path for current to flow.

AA]H ) end-to-end ANRE B X RE, T2 H BAHERNEE, so that 5|5 7T
—AERRIE ] o when 51 W AIVEIRTE , 35 B SR IK AL B0 B ER) 25 7F

[4] A German physicist, Kirchhoff, formulated a law which states the sum of the voltage
drops across the resistances of a closed circuit equals the total voltage applied to the circuit.

A XA TR T E A TE . XD ZRENA T SRR F S
A German physicist , 51542 formulated , F 152 a law, Kirchhoff 2 [F] {7 1, which 5| S E 15
MAEMG a law, 7EIZE AT, which 1 31, states JZ1E 1 8117 , states J§ & — N if
MA],BEE T 5151457 that, FEX NN A]F, 15K the sum of the voltage drops, 1815 K
equals, T2 the total voltage , Z5FIEE G MR FHIEEM—H TR T fEEYH2EK
BRI T — 25 e, G A PN 2, et DA S et BEL A P e ) GRT 25 33X A [l s A R I

[5] If voltage were measured across any single resistor, the voltmeter would read 3V.

e b= W= IR 5% iy S REEERE Y FE IR AR A G volt meter would read, T AN 2 voltmeter
would be read, read [ FRfE“ BN, 38787 o U1, The dial reads 32. Z|E Bsi 32,
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Exercises

[Ex.1] HERSCHZ, MIZLLF ),
(1) What does Ohm’s Law state?

(2) According to the passage, how to use the triangle?
(3) What is a series circuit?
(4) How do we measure the voltage drop of each of the resistors in a circuit?

(5) If three resistors of 100, 20€) and 30Q) respectively have been placed in series with a

12V battery, what is the voltage drop of each of the resistors in a circuit?

(Ex.2] AR¥E T W BT SR, 5 AR R A 930

RYBRE W iC

a closed path followed or capable of being followed by an electric current

a device used to break or open an electric circuit or to divert current from one

conductor to another

a position in a circuit or device at which a connection is normally established

or broken

an instrument, such as galvanometer, for measuring potential differences in volts

an instrument that measures electric current

a device that generates light, heat, or therapeutic radiation

a device that converts any form of energy into mechanical energy, especially an
internal-combustion engine or an arrangement of coils and magnets that converts

electric current into mechanical power

scientist who specializes in physics

the work required to bring a unit electric charge, magnetic pole, or mass from an
infinitely distant position to a designated point in a static electric, magnetic, or

gravitational field, respectively

the international standard unit of length, approximately equivalent to 39.37 inches. It
was redefined in 1983 as the distance traveled by light in a vacuum in 1/299 792 458

second
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[Ex.3] SER3AF#EF NI,
(1) A power supply could be something as simple as a 9V battery or it could be as complex

as a precision laboratory power supply.

(2) Variable resistors are common components. They have a dial or a knob that allows you

to change the resistance. This is very useful for many situations.

(3) Diodes are components that allow current to flow in only one direction. They have a

positive side and a negative side.

(4) LEDs use a special material which emits light when current flows through it. Unlike

light bulbs, LEDs never burn out unless their current limit is reached.

(5) Well the letter L stands for inductance. The simplest inductor is consists of a piece of

wire.

(6) Two metallic plates separated by a non-conducting material between them make a simple

capacitor.

(7) The time required for a capacitor to reach its maximum charge is proportional to the

capacitance value and the resistance value.

(8) When AC current flows through an inductance a opposite emf or voltage develops

opposing any change in the initial current.

(9) Reactance is the property of resisting or impeding the flow of AC current or AC voltage

in inductors and capacitors.

(10) To produce a drift of electrons, or electric current, along a wire it is necessary that

there be a difference in “pressure” or potential between the two ends of the wire. This potential
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difference can be produced by connecting a source of electrical potential to the ends of the wire.

(Ex.4] JEFIVE SRR S,

Switches are devices that create a short circuit or an open circuit depending on the state of
the switch. For a light switch, ON means short circuit ( current flows through the switch, lights
light up). When the switch is OFF, that means there is an open circuit (no current flows, lights
go out). When the switch is ON it looks and acts like a wire. When the switch is OFF there is no

connection.

(Ex.5] diid Internet A3 BERE, A B A0 4 L3 %5 45 W 35] S A0l B BHR B 1F , 52
LT AR A o 5 E-mail K645 20, IF B AR TR R L

(1) —f~F ik AL A PR 86 = BE 0, 25 o0 % el WP 8 2% ] A 7 (R b 2% b d 307 77 i 119
IngA) o

(2) BURTE FE Yy Bl A SRR IR 0 A BT Dy B R Bk

Text B DC Parallel Circuit

1. Resistance in a parallel circuit

A parallel circuit is formed when two or more resistances are placed in a circuit side-by-side
so that current can flow through more than one path. The illustration shows two resistors placed
side-by-side. There are two paths of current flow. One path is from the negative terminal of the
battery through R, returning to the positive terminal. The second path is from the negative terminal

of the battery through R, returning to the positive terminal of the battery.

1| |

2. Formula for equal value resistors in a parallel circuit

To determine the total resistance when resistors are of equal value in a parallel circuit, use
the following formula;

_ Value of one resistor
! Number of resistors

R

In the following illustration there are three 15() resistors. The total resistance is
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_ Value of one resistor _ 15 - 50

Number of resistors 3

R

;=

L
|

= &1 &0 A

3. Formula for unequal resistors in a parallel circuit

There are two formulas to determine total resistance for unequal value resistors in a parallel
circuit. The first formula is used when there are three or more resistors. The formula can be

extended for any number of resistors.

i _1,1 .1
R, R "R, R,

In the following illustration there are three resistors, each has different value. The total

l

resistance is

1,11
R, R, R R
1 1 1 1 .
E =3 + 10 + 20 Insert value of the resistors
4 2 1 . .
=50 "2 T30 Find lowest common multiple
7
=20 Add the numerators
R, 20 . .
17 Invert both sides of the equation
R, = 2.86Q) Divide

= fs& U |ﬁsz H 2ﬁn H

The second formula is used when there are only two resistors.
R, xR,
"R, +R,

In the following illustration there are two resistors, each has different value. The total

resistance is
_R xR, 5x10
"R, +R, 5+10
_ 50

5= 3.330
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T osell aal]

4. Voltage in a parallel circuit

When resistors are placed in parallel across a voltage source, the voltage is the same across
each resistor. In the following illustration three resistors are placed in parallel across a 12V

battery. Each resistor has 12V available to it.

12V
Battery

1!

- R|@) R|@) & @

5. Current in a parallel circuit

Current flowing through a parallel circuit divides and flows through each branch of the

circuit.

— R, H R, [ R, D

h I 1

T

ls

Total current in a parallel circuit is equal to the sum of the current in each branch. The
following formula applies to current in a parallel circuit
I =1+ +1

6. Current flow with equal value resistors in a parallel circuit

When equal resistances are placed in a parallel circuit, current flow is the same in each
branch. In the following circuit R, and R, are of equal value. If total current (7,) is 10A, then
5A would flow through R, and 5A would flow through R,.

l=10A

1
I

= [l

L=3A I,=5A

Li=10A

I =1 +1, =5A +5A = 10A
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7. Current flow with unequal value resistors in a parallel circuit

When unequal value resistors are placed in a parallel circuit, current flow is not the same in
every circuit branch. Current is greater through the path of least resistance. In the following

circuit R, is 40Q and R, is 20(). Small value of resistance means less current flow. More current
will flow through R, than R,.

+ R

=] 400

h=03A
1,=0.9A

Using Ohm’s Law, the total current for the circuit can be calculated.

U 12V

IZE—MZO.:SA
U 12V
12_R2 = 500 = 0-6A

I=1 +1, =0.3A +0.6A =0.9A
Total current can also be calculated by the first calculating total resistance, then applying the

formula for Ohm’s Law.

R, xR, 400 x20Q 8000Q°
— = = = 1 .
R, R, + R, ~ 400 +20Q ~ 600 3.3330
U 12V
L=% =1 3330 0.94

8. Series-parallel circuit

Series-parallel circuit is also known as compound circuit. At least three resistors are required

to form a series-parallel circuit. The following illustrations show two ways a series-parallel circuit

Ej_‘-— Parallel branches
‘7 Parallel branches
—_-— Devices in series

could be formed.
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9. Simplifying a series-parallel circuit to a series circuit

The formulas required for solving current, voltage and resistance problems have already been
defined. To solve series-parallel circuit, simplify the compound circuits to equivalent simple
circuits. In the following illustration R, and R, are parallel with each other. R, is in series with

the parallel circuit of R, and R,.

R 100

R 109

R, 10Q

1

First, use the formula to determine total resistance of a parallel circuit to find the equivalent

resistance of R, and R,. When the resistors in a parallel circuit are equal, the following formula is

used :

_ Value of any one resistor _ 10Q) _
k= Number of resistors 2 >0

Second, redraw the circuit showing the equivalent values. The result is a simple series

circuit which uses already learned equations and methods of problem solving.

R: 100 R 50

¥l

10. Simplifying a series-parallel circuit to a parallel circuit

In the following illustration R, and R, are in series with each other. R, is in parallel with the

series circuit of R, and R,.

R, 200 [

R 100

First, use the formula to determine total resistance of the series circuit to find the total
resistance of R, and R,. The following formula is used :
R=R, + R, = 10Q +10Q = 20Q
Second, redraw the circuit showing the equivalent values. The result is a simple parallel

circuit which uses already learned equations and methods of problem solving.



New Words and Phrases

parallel circuit

side-by-side

equal value resistors
['maltipl ]

multiple

lowest common multiple

numerator [ 'njurmoreita |
invert [in'va:t]

amp [eemp]

branch [ bra:nt[ ]
apply to

flow through
series-parallel

[ 'kompaund ]

compound

compound circuits

parallel branch
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Rk B

adj. I #y 4TI
%1 1

n A%, EF
BN MR

n BT

adj. # 1t

ot. FEE A

n. HE 8B

n. 4H

n. B, 3, A, MK

#-IF Bk
n Bem, [t ED
adj. B A&
ot. & vi. A, A
26
I B

simplify [ 'simplifai] vt B —1b, A

reduce [ ridju:s]] vt. WA, 48N A, TR

equivalent [ i'kwivealant] adj. FZE AL B, B E X
n. SN, EY

method ['meBad] n. ¥k

redraw [ri:'dro:] vl. E
vi. RlET(BRF)

Exercises

[Ex.6] MR¥ECFEAHRALAIE BAIWIER

(1) A parallel circuit is formed when two or more resistances are placed in a circuit side by-

side so that current can flow through only one path.

(2) To determine the equivalent resistance when resistors are of equal value in a parallel

circuit, use the following formula

R

_ Value of one resistor

;=

Number of resistors
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(3) In the following illustration there are three 15() resistors. The equivalent resistance

is 45Q).

i R R, R,
= 150 15Q 15Q

1]

(4) In the following illustration there are three resistors, each has different value. The

equivalent resistance is

(5) When resistors are placed in series across a voltage source, the voltage is the same
across each resistor.

(6) Current flowing through a parallel circuit divides and flows through each branch of the
circuit. Total current in a parallel circuit is equal to the sum of the current in each branch.

R 100

R, 100

1

(7) When different resistances are placed in a parallel circuit, current flow is the same in

each branch.
(8) Series-parallel circuit is also known as compound circuits. At least more than two

resistors are required to form a series-parallel circuit.

R, 10Q2

R, 10Q2

(9) In the following illustration R, and R, are series with each other. R, is in parallel with
the series circuit of R, and R,.

(10) In the following illustration, the total resistance is 105().
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REZEFEMFMIR WX A5|H

FHECSETE B R , BT B 80 S EHERIE BORTIR , B i 22 O S BOAR A A 7= T2
PRI AE o (FURAETEIEDUN , 2200 2 HH DU S I 70 5 [ $RAS B3 5 A 3R] SO s Bl o an 2R AR
PRAEES , PRSI A RE R , AN RERR DI A U, L A I IR . X I 245 45 BT 30, R
PRI AR BEAT IR SO HY AR AN s 3k H U

1. BHEUSHHR LS R

BHEEE W R BAIE R TR F R h G 008 o BRI ISR, — e n] g
T SRS AL S R AL 5 T FESCA RS DGR I8 i L F 2R filan

(1) The plan for launching the man-made satellite still lies on the table.

ARITUA Bk N TL A2 BT H SIS B 2, JCik AT .

on the table %7 I B R e 57 17 1 SO, AR B SO R 5 B o - ok
PAT" AT E IR

(2) Military strategy may bear some similarity to the chessboard but it is dangerous to carry
the analogy too far.

FIALA SIS ) T B AT BEAT BELEARRLZ AL, (ER A0 SR AT M 25 2 ) 1 2R e i 1 Sk )2
fERY .

chessboard J&“#LE" AT . BEELR S, STALAY SR AR, A UF2REe . I, IXHE
JERMRR ML 51 B O BERE PR P AL sl i A3 38 1o

(3) The book is too high-powered for technician in general.

XA R — AR N BRI AR TR

high-powered X ZN B K™, 51 HIN S (R B

(4) The expense of such an instrument has discouraged its use.

X ARARAR & 5, R 2 21 1 BR Y o

expense JFUE AR, T30, 51BN (f4A%) B 57

(5) Industrialization and environmental degradation seem to go hand in hand.

Tl A AT~ PR PR BT AR 1L

hand in hand JEEON“ #5751 FERE”

2. BRI RALS|H

Rt A AR S8R PR TR SRR — R AR S . A0t 7 T, DU sk LA
BRI SR o XA b S, XA SO A5 [ R BOE LA ialitak, filn.

(1) Along the equator it reaches nearly halfway around the globe.

BIE R E LTSk

reach halfway Fh“ A H]—LERFL" . AFIIE A2 B S8R BERE , M X — BLIAR TR BT
LUK reach halfway AR & SUEZALT #3500 “ SEbERFJ 7

(2) The shortest distance between raw material and a finished part is precision casting.
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FE TSR T80 ) B ] (58 B 7 b 2 e

shortest distance JFURE4 “ ATFE RS, HHAR IOX — A0 B, A) A R JE, AT LIE 4
e | o B R TR

(3) The foresight and coverage shown by the inventor of the process are most commendable.

XN TR Y B 5 i e LAY O DL UM R 25 N DA R PR ENRR

coverage JFUE R B 5" , 51 HIN IR

(4) The purpose of a driller is to cut holes.

B R AT BE 2B AL o

purpose JE A HIY” 51 DIRE” .

(5) There are many things that should be considered in determining cutting speed.

TN E VT H 3, NS RV R

things J5UE R 457, BARG | H“ IR .

Reading Material

e 5 B 8130

Text Note

OrCAD View
Full-Featured Schematic Editor

OrCAD Capture, a flat'" and hierarchical Schematic Page Editor, is based on

J (1] adj. P

OrCAD’s legacy of fast, intuitive' .
T S ega(y o) ast, Intuitive [2] ad] ﬁﬁ"j%

schematic editing. Schematic Page Editor
combines a standard Windows user interface with functionality and features specific to
the design engineer for accomplishing design tasks and publishing design data.
® Undo and redo schematic edit unlimited times.
e Use Label State for “what if” scenarios'*’.
® Launch Property Spreadsheet Editor at design or schematic level to edit or
print your design properties.
e View and edit multiple schematic designs in a single session.
® Reuse design data by copying and pasting within or between schematics.
[4] set of functional part libraries. (4] adj. 2,

® In-line editing of parts to allow pin name and number movement. ZH

® Select parts from a comprehensive

e File locking in case the design is being open by another user.
OrCAD Capture

OrCAD Capture® design entry is the most widely used schematic entry system in
electronic design today for one simple reason: fast and universal design entry.

Whether youre designing a new analog circuit, revising schematic diagram for an

[5] Printed Circuit
Board, 1 #] #,
33

existing PCBP*! | or designing a digital block diagram with an HDL module, OrCAD
Capture provides simple schematic commands you need to enter, modify and verify
the design for PCB.

® Place, move, drag, rotate, or mirror individual parts or grouped selections

while preserving both visual and electrical connectivity®’.

(6] n. #EH
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® Ensure design integrity through configurable Design and Electrical Rule
checkers.

e Create custom title blocks and drawing borders to meet the most exacting
specifications.

e Insert drawing objects, bookmarks, logos'”! and bitmapped pictures.

e Choose from metric or imperial'™® unit grid spacing to meet all drawing
standards.

® Design digital circuits with VHDL or Verilog Text Editor.

Find and select parts or nets quickly from the OrCAD Capture Project Manager

and the multi-window interface makes navigation'®!

Project Manager Coordinates Design Data

across hierarchy a breeze.

The sophisticated''®’ Project Manager simplifies organizing and tracking the
various types of data generated in the design process.

An expanding-tree diagram makes it easy to structure and navigate all of your
design files, including those generated by PSpice® simulators, Capture CIS and other
plug-ins.

® Project Creation Wizard guides you through all the resources available for a

specific design flow.

e Centralized management of all design data permits a seamless’'"

interchange
of schematic data for OrCAD plug-ins and downstream flow.

e Hierarchy browser lets you navigate the entire schematic structure and open
specific elements whether it’s a schematic page, a part, or net—instantly.

e File tab groups multi-page schematics in folders for flat designs and creates
new folders automatically for added levels of hierarchical ! designs.

e Archive capability ensures the portability’ ™’

of your entire design project.
Hierarchical Design and Reuse
OrCAD Capture boosts'™* schematic editing efficiency by enabling you to reuse

(15
subcircuits!

! without having to make multiple copies. Instead, using hierarchical
blocks, you can simply reference the same subcircuit multiple times.
® Enables a single instance of the circuitry!'®’ for you to create, duplicate and
maintain.
® Automatic creation of hierarchical ports eliminates potential design connection
errors.
e Update ports and pins dynamically for hierarchical blocks and underlying
schematics.
e Reuse OrCAD Layout and Cadence® Allegro® high-speed PCB modules
within or between schematics.
® Requires just one instance of the circuitry for you to create and maintain.
® Unlimited referencing and reuse of circuitry throughout your entire design.
® Serve schematic pages from library files.

e Sophisticated Property Editor clearly distinguishes'”’

properties in a
subcircuit from those in referenced uses allowing you to view and edit from

one place.
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Libraries And Part Editor
You can access Library Editor directly from the OrCAD Capture user interface.
Create and edit parts in the library or directly from the schematic page without
interrupting your workflow.
® Movable pin name and pin number.
® Intuitive graphical controls speed of schematic part creation and editing.
® (Create new parts quickly by modifying existing ones.
o Spreadsheet!"®) and pin array utilities make short work of creating and editing
pin-intensive devices.
® Bused vector pins reduce clutter on schematics.
e Create FPGA and CPLD symbols quickly and easily with Part Generator.
Compatible with ten popular places and route pin reports.
® Drag-and-drop parts between libraries.
® Speed creation and maintenance of master library sets with design cache.

1] the change to all

® Revise a part in the original subcircuit only, or propagate
other uses of the subcircuit in the design.

e Capability to add or delete sections of multisection "*’homogeneous/
heterogeneous parts.

® Control power and ground pin visibility and connectivity on a per-schematic
basis.

Integrate Huge 1/O Count FPGA And CPLD

OrCAD Capture provides a Library Part Generator to automate the integration of
FPGA and PLD™'! devices into your system schematic. The Generate Part feature
simplifies the creating of core FPGA library parts for devices that might have many
hundreds of pins. Signal placement reports created by popular FPGA design
applications like those from Altera, Actel, and Xilinx — are read into Generate Part
to design the core Capture symbol saving up the hours of tedious graphical entry work.
OrCAD Capture supports Xilinx 4. 1i/4. 2iPAD file format. If, during the PCB layout
phase, the PCB designer discovers a more efficient pin placement scheme for the
package or additional functionality™’ is added to the FPGA or PLD — the system
engineer must modify the symbol and schematics to reflect this change which is error
prone and may cause designs to be out of sync. The Generate Part feature has an

annotatem]

option which modifies an existing symbol with new pin assignments.
Step 1  Creating parts with potentially hundreds of pins is an error prone and
painstaking task. With Generate Part you simply browse in the pin and signal report
file created by your place and route software.
Step 2 Specify to create a new part or update an existing one. Packages of all

kinds are supported including PGAs and BGAs.

Step 3 The new part is created fast. Pins with common names are intelligently-**’
grouped and ordered.

Easy Entry Of Part, Pin, And Net Data

Access all part, net, pin, and title block properties, or any subset, and make

changes quickly through the OrCAD Capture spreadsheet Property Editor.
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® Select a circuit element, grouped area, or entire page then add/edit/delete
part, net, or pin properties.

® Globally apply specific property names across all your designs to meet your

This

consistency, reduces manual errors, and eliminates multiple re-entry.

netlist!®’  or

particular other output requirements. maintains
® Browse and instantly visit any part, net, hierarchical port, off page
connector, bookmark, or design rule error marker from a single reference
point.
Verify Circuits Early With Design Rule Check
The configurable Design Rule Check (DRC) feature in OrCAD Capture allows a
comprehensive verification of your design before committing'® to downstream design
processes saving the time and cost of ECOs latter in the design cycle.
® Report duplicate parts.
® [dentify invalid design packaging.
® Detect off-grid objects leading to unconnected signals.

e Configure with electrical violations to report and assign severity" "’

warnings.
® Check entire design or specific modules.
Reports
OrCAD Capture creates basic bill of materials (BOMs) outputs extracting from
the information contained in the schematic database.
e [xiract all part properties in the schematic design and output them to a text
file.
® Automatically package parts with reference designators prior to report

generation.

Part Selection
While placing a component, you can identify it visually, modify the properties as
needed, then dynamically place it within a design—all in the same sequence.

e Zero-in quickly on the exact library part you want, using wildcard™®
searches.

® Pick your recent part choices from the most recently used (MRU) menu.

® Choose a logic gate or DeMorgan equivalent.

e Fdit schematic parts graphically prior to placement.

® Add, modify, and delete part properties at any time.

® Place previously used parts fast by grabbing them from the project design
cache.

® Automatically assign reference designators during or after part placement.

] parts, or reset all to placeholder values.

Update all, or just unidentified
® Add libraries to a project from any drive or directory without leaving the part
selector.
o Apart filter™ can be used to filter out the parts from existing libraries based
on parameters like HDL models, Spice models, etc. associated with

symbols.
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Interface Capabilities
OrCAD Capture interfaces with other CAD applications with minimal®"
translation needs or integration problems by importing and exporting virtually every
commonly used design file format.
e Export of DXF files to AutoCAD™.
® View and redline schematic with MYRIAD™.
e Bi-directional EDIF 200 graphic transfer and export of the EDIF 200 netlist
format.
e TImport MicroSim® schematic.
e Export of more than 30 netlist formats, including VHDL, Verilog® , PSpice,
SPICE, and PADS 4.0.
e Interface with OrCAD Layout and Allegro PCB with forward and back
annotation.
e Interface with NC VHDL Desktop and Synplicity Synplify® for FPGA design.
e Interface with NC VHDL Desktop and NC Verilog® Desktop for board level
(multi-chips) digital simulation"**’
® (Creation of custom netlists using Microsoft Visual Basic.
Printing And Plotting
Produce professional hardcopy through any output device supported by Microsoft
Windows.
® Print Area prints specific area of the design in larger scale.
e Print Preview ensures proper scale and orientation™*’ .

® Export to the DXF format for CAD interchange.
Cross-probing!*! between OrCAD Capture and Cadence Allegro PCB Layout.

Getting Help
When you have a question or need to accomplish a specific task, the information
you need is always a few mouse clicks away.

® Tap into the knowledge of the OrCAD Capture online community.

® [ind the answer you need by searching the online help system, and navigate
quickly between related topics with extensive hypertext™! cross references.

® Get up to speed quickly with the award-winning “Learning Capture” online
interactive tutorial.

® Jump directly to any topic of interest in the online OrCAD Capture User’s
Guide in Adobe® Acrobat® format ( Adobe Acrobat Reader included) .

System Requirements

e Pentium® I 300MHz PC (or faster).

e Windows® XP Professional, Windows® XP Home Edition, Windows® 2000
(SP 2 or higher) , or Windows® NT 4.0 (SP6A or higher).

® Minimum 64MB RAM.

e 256MB swap ™ space.

e 256-color Windows® display driver with a minimum of 800 x 600 resolution
(1024 x 768 recommended ).
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