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Coaepxxkanue

HEJIM PABOTBI

Kpartkue cBenenus no cucreme Electronics Workbench
Cymmarop 1o Moaysto q

[TonroToBKa K BBIITOJIHEHHIO paOOThI

JlaGoparopHoe 3a/1aHue

KoHTponbHBIE BONTPOCHI

Conepxxanue otuera

Jlureparypa



JlabopaTopHasi padora Ne 7/
HEJIN PABOTHAHI:

1) wu3yuyeHHWe CHCTEMBbl HMHCTPYMEHTAIBHBIX CpEACTB dJekTponuku Electronics
Workbench,

2) uccinenoBanue MUMPOBBIX YCTPONCTB HA JAHHOM IAKETE,

3) mpuobpeTeHHe HABBIKOB paboThl ¢ cuctemor mnepeBoga STYLUS na cragum
BBITIOJTHEHUS 11.1.

1. KpaTkue cBeneHus o cucteme nepeBoja a3pikoB STY LUS.

B cucteme STYLUS MOXHO nmepeBOIUTh TEKCThI, KOTOPbIE HAXOAATCS B (aiiax,
WM K€ HaOupaTh TeKCT HenocpeAcTBeHHO B STY LUS u TyT e ero nepeBoiuTh.

daiin ¢ TEKCTOM MEepeBojia MOXKET OBbITh MOATOTOBIICH B CIEAYIONIHX (hopMaTax:
toibko TekcT (*.txt), MS-DOS tekcr (*.txt), Word for Windows 6.0, 7.0 (*.doc),
Word for MS-DOS 3.x-5.x (*.doc), dopmatupoBannsiii Texct (*.rtf), Windows Write
3. X(*.wri), daiinsl runeprexcta HTML.

OrpannumMcs pexxumom mepeBoga crnpaBku (HELP) cucrembr  Electronics
Workbench. [1as storo:

1) 3amyckaem STY LUS;

2) B MeHI0 «Daiin» BeiOupaeM koMaH 1y «OTKPBITEY;

3) BmeHw «[lepeBom» BbIOMpaeM, Hampumep, Komanay «llepeBom Bcero

NOKYMEHTa», KaHIVIUACKUU-PYCCKUI»;
4) xkHOTIKOM CBEPTHIBaHMSA (C N300paKEHUEM 3HAKa MOAYEPKUBAHNS) B BEPXHEM
NPaBOM YTy OKHA CBOpAYMBaEM OKHO;

5) 3anyckaem Electronics Workbench;

6) Bei3bIBacM criipaBky (HELP);

7) pacKpbIBacM HYXXHBIN pa3eN CIPaBKH;

8) BbIEIIsIEM TEKCT;

9) kormupyeM TekcT B Oydep (ctrl-C);

10) ménkaeM ¢ MOMOUIBIO MBIIIH 10 3HauKy StylusLauncher Bau3y Ha maHenu

3ajad;

11) BcTaBnsieM BBIICTCHHBIN TeKCT U3 Oydepa (ctrl-V).

Ha skpane B mporiecce nepeBoaa OyneT BhIBOAUTHCS OKHO ¢ MH(OpMAIei o
NPOIICHTE TIePEBEIEHHOTO TeKCTa. [lociie BhIMOIHEHHS TEPEeBOIa OKHO JOKYMEHTA
JCTUTCS HA JIBa MOJOKHA. B BEPXHEM BBIBOJMTCS UCXOJHBIA TEKCT, B HIIKHEM —
ero niepeBon. CioBa, He HaWJICHHBIC B MOJIKIIOUCHHBIX CIIOBAPSX, BHIBOISITCS B
TEKCTEe JOKYMEHTa KpPacHBIM I[BETOM, a 3apE3CPBHPOBAHHBIC CJIOBA — 3€JIEHBIM.
Jlnst Toro 4ro0bl HEKOTOPBIC CIIOBA HE TEPEBOJAMIMCH M OCTABAIUCh B TEKCTE
nepeBojia Tak, Kak OHM BCTPEUaloTcs B UCXOAHOM Tekcte( Hampumep, Windows),
UX HYXHO 3ape3epBUPOBATh.

Bech cmMCOK HE3HAKOMBIX CJIOB MOXXHO YBUJIETh BHH3Yy Ha BKJIAJKE
«HE3HAKOMBIC CIIOBa.



Ecnu B OkHE JOKyMeHTa HE BHUJHBI METKH a03alleB U HE BBIBOJSATCS KPACHBIM
LIBETOM HE3HAaKOMbIE CJOBa, TO BblIOepuTe B MeHIO «CepBHC» KOMaHIy
«[lapameTps», BKnagky «L{Bera» u ycranoBute onuuu «Mcnonp30BaTh yCIOBHbBIE
3Ha4YKU» U «/ICnoyib30BaTh BETOBYIO MOJICBETKY .

Bo3MOXxHBI Jpyrue pexumMbl NEPEBOAA, ¢ KOTOPHIMU MOXXHO O3HAKOMUTHCS B
cnpaBke STYLUS. Jlanee:

12) nomeraemM Kypcop B BEpXHEe OKHO B KOHIIC TEKCTa, HAXKUMAEM, HallpuMep
JIBa pasa Ha KJaBHaType «BBoa» Il pe3epBUPOBAHUS MYCTHIX CTPOK;

13) cBopaunBaem okHO STYLUS;

14) na naHenu 3a/1a4 HAKMUMaeM KHOTKY cripaBku Electronics Workbench;

15) oTKpbIBacM CJEIYIOIIUI pa3/iell CIPaBKY;

16) noBTOpsiem ¢ 11.8.

2. KpaTkue cBenenus nmo cucreme Electronics Workbench

[IpencraBimeHne O BO3MOXKHOCTSAX CHUCTEMBbI W METOMAX HCCIIECIOBaHUS
AJIIEKTPOHHBIX CXEM MOJYKHO TOJYYUTh W3 OriaBiicHus «CHpaBKU» U €€ Pa3zclioB.
YuutheiBass HETOUHOCTH nepeBojaa cuctemor STYLUS, a Takxke ucnoiab3oBaHUE
orpaHnyeHHoro umcia pasaenoB Electronics Workbench npu Beimonnenuun
JaHHOW JabopaTOpHOM palOThl, pa3feibl CIPaBKM MPUBEACHBI HUXKE Ha
AHTJIMMCKOM SI3BIKE.

Help Table of Contents
Choose atopic for information

Using Help

Using the mouse and keyboard
Parts of the workbench
Building and testing a circulit
Components

I nstruments

Menu reference

User support

I ndex

To close this window, double-click the Control-menu box in its top left corner.

Using Help

The Electronics Workbench Help system, like a book, has a Table of Contents, an
Index and a sequence of screens. You can use these book-like features to find

information, plus you can use "hypertext" features to get related information, search
for topics or retrace your steps.



To see more information, drag the scroll box.

To browse, click the >> and << buttons.

To learn more about an underlined topic, click it.
To retrace your steps, click Back or History.

To go to the Table of Contents, click Contents.

To get alisting of the main Help topics, choose Index from the Table of Contents or
from the Help menu.

For specific information on a component or instrument, select it before choosing
Help from the Help menu.

If you want to see the Help window while you work, turn on Always On Top in the
Help window's Help menu.

For more information on using Help, press F1.

Using the mouse and keyboard
Y ou build and test circuits using the mouse. Y ou can:

Drag components and instruments about the display.

Select or choose components, buttons and other objects by pointing and clicking.
Select more than one object at.atime.

Take shortcuts by double-clicking.
Y ou need to use the keyboard only for occasional text entry or keyboard shortcuts.
See also: About the mouse buttons

Parts of the wor kbench

Electronics Workbench is much like a real electronics workbench. Everything you
need to build and test circuits is organized neatly in front of you or isreadily at hand.

The large central area is the workspace where you build and test a circuit.

Beside the workspace is a parts bin.



At the top of the display you'll find menus, test instrument icons and the power
switch for activating the circuit.

Building and testing a cir cuit

To build and test a circuit:
1. Drag components from the parts bin.

2. Place them on the workspace.

3. Wire the components together.

4. Set component values or models.
5. Attach test instruments.

6. Activate the circuit.

Note: To help you get going, there are sample circuits available for you to look at,
tinker with and borrow from.

Components
Choose a component for information.

555 timer

AC current source

AC voltage source

Adder

Analog-to-digital converter
AND gate

Ammeter

BJTs

Battery
BCD-to-seven-segment decoder
Buffer

Bulb

Buzzer

Capacitor

Clock

Connector

Controlled sources
Counter

D flip-flop



DC battery

DC current source
Decoded seven-segment display
Decoder

Demultiplexer

Diac

Digital-to-analog converter
Diode

Encoder

Flip-flops

Full-adder

Full-wave bridge rectifier
Fuse

Gates

Ground

Half-adder

IC

Inductor

JFETs

JK flip-flop

LED

Monostable multivibrator
MOSFETs

Multiplexer

Multiplier

NAND gate

NOR gate

NOT gate

OR gate

Opamp

Output table
Potentiometer

Probe

Pull-up resistor

RS flip-flop

Relay

Resistor

Resistor Pack
Silicon-controlled rectifier
Seven-segment display
Shift register

Shockley diode
Switches

Transformer



Transistor

Triac

Tristate buffer
Variable capacitor
Variable inductor
Variable resistor
Voltmeter

XOR gate

XNOR gate
Zener diode

I nstruments
Seven test instruments are stored above the workspace:

Multimeter
Function generator
Oscilloscope
Bode plotter

Word generator
Logic analyzer
Logic converter

There are also two metersin the parts bin:

Voltmeter
Ammeter

See also: Using instruments

Using menus

Y ou can choose commands from these Electronics Workbench menus:
File

Edit

Circuit

Window

Help

There are two ways to choose a command from a menu:

1. Click amenutitle so it stays open. Then click the command you want; or



2. Press ALT followed by the underlined letter in the menu you want to open. (For
example, to open the File menu, press ALT, then press F.) Next, press the underlined
letter in the command you want to choose.

A command that is gray or "dimmed" cannot be chosen at the moment. For example,
iIf no component is selected, commands such as Label or Rotate that act on
components are dimmed and cannot be chosen.

See also: Keyboard shortcuts
User Support

We hope you enjoy using Electronics Workbench. To help you get the most out of
the software, we offer a number of support products for registered users. For
information about these products, or to pass on your comments and questions, contact
us by phone, fax, email, bulletin board service (BBS) or mail. (If you are outside
North America, please contact your dealer.)

Phone
Fax
Email
BBS
Mail

Please use your Electronics Workbench serial number whenever you contact us.
You'll find it on the back of the User's Guide. Or, choose About Electronics
Workbench from the Help menu.

Help I ndex
Choose an entry for information.

555 timer

AC current source

AC voltage source
Activate command
Activating acircuit

Adder

Ammeter
Analog-to-digital converter
Analysis Options command
AND gate

ANSI symbols

Arrange command
Assume linear operation



Battery

BCD-to-seven-segment decoder
BJTs

Bode plotter

Bulb

Buffer

Buzzer

Capacitor

Capturing a circuit

Circuit, building and testing
Circuit menu

Circuit simulation

Circuits, samples of

Clipboard

Component symbols, ANSI or DIN
Components, list of

Connector

Controlled sources

Copy command

Counter

Current-controlled current source
Current-controlled switch
Current-controlled voltage source
Customizing

Cut command

D flip-flop

DC battery

DC current source

Decoded seven-segment display
Decoder

Delete command

Demultiplexer

Depletion MOSFETs
Description command

Diac

Digital-to-analog converter

DIN symbols

Diode

Dragging

Edit menu

Encoder

Enhancement MOSFETSs

Error messages

Exiting



File menu
Flip-flops
Full-adder
Full-wave bridge rectifier
Function generator
Fuse

Gates

Grid

Ground

Half-adder

Help command

Help menu

Help, using

IC

Importing EWB circuits
I nductor

Instruments, list of

I nstruments, using
JFETs

JK flip-flop

Keyboard shortcuts
LED

Label command

Logic analyzer

Logic converter
MOSFETs

Menus

Models command
Monostable multivibrator
Mouse, using

M ouse buttons
Multimeter

Multiplexer

Multiplier

N-channel JFET

NAND gate

New command

NOR gate

NOT gate

NPN BJT

Opamp

Open command
Opening a PC circuit onaMac
Opening a Mac circuit on a PC



OR gate

Oscilloscope

Output table

Parts bin

Paste command

Pause after each screen
Pause command
P-channel JFET

PNP BJT
Potentiometer
Preferences command
Print Setup

Print command

Probe

Pull-up resistor

Quit command

Relay

Resume command
Revert to Saved command
Resistor

Rotate command

RS flip-flop

Sample circuits

Save As command
Save command
Selecting and choosing
Serial number
Seven-segment display
Sharing circuits

Shift register

Shockley diode

Show Clipboard command
Showing the grid
Showing labels
Showing values
Showing models
Silicon-controlled rectifier

Simulation
Steady-state analysis
Stopping a simulation
Subcircuits

Switch, manual
Switches, general



Text, adding

Time-delay switch

Tips

Tolerance, of solution
Transformer

Transient analysis

Transistors (BJTS)

Triac

Tristate buffer

Truth table

Undo (Revert to Saved command)
User support

Values, specifying

Variable capacitor

Variable inductor

Variable resistor

V oltage sources
Voltage-controlled current source
V oltage-controlled switch

V oltage-controlled voltage source
Voltmeter

Window menu

Windows, using

Wire Color command
Wiring a circuit
Word generator
Workspace

XOR gate

XNOR gate

Zener diode

Zoom command

[lepeBon «OriaBiaeHue CrpaBKU»:
Brioepute Temy (pa3zaen) s uHbopMaIiu
Hcnonw30BaHKE MBIIITU U KIIaBUATYPbI
YacTu HHCTPYMEHTANIbHBIX CPEICTB
dopMUpPOBaHUE U TECTUPOBAHUE CXEMBI
KommoneHTsl

[Tpubopsl

CcChUIKH MEHIO

ITonnep:xka monp3oBaTess

Nupekc



YToOBl 3aKpBITh 3TO OKHO, JBAXKIbl IIETKHUTE CUCTEMHOE MEHIO B BEPXHEM
JIEBOM YTIIy.

B nanbHelimemM, eciiy jkeaTeabHO BUJETh OKHO CIIPABKHU BO BpeMsl pabOThI, TO
BKJIFOUHUTE MOBEPX OCTaJbHBIX OKOH B OKHE CIPABKM CIPABOYHOE MEHIO, BHIOpaB
«ITapameTpsI», «PazmenieHnne okHa», «IIoBepX OCTAIBHBIX OKOH.

3. CymmaTtop no MmoayJii (

[Ilupokoe mNpUMEHEHHE B TEOPUU U TMPAKTUKE MPOCKTUPOBAHUS IUPPOBBIX
YCTPOUCTB HaxonaT mojisi ['anya, B KOTOPBIX UCIOIB3YCIOTCS OMEpallii CI0XKEHUS U
YMHOXEHHUS IEJbIX YUCEN MO MOAYJII (, TAe ( — MPOCTOE YHCIO. Takue Mois
coaepxkar ( snemenToB: O; 1; 2; ...; g-1. Yucno W no moaymio ( paBHO OCTaTKy OT
JIeJIeHUsl TAaHHOTO YKclia Ha (.

Ha Bxox cymmaropa no moayito  moryT noctrynath yucia O£X£0-1 u OLY £¢-
1. Cymmartop J0JDKeH BBIYHCIATE cyMMy Z=(X+Y)(, rae uucio Z paBHO OCTATKy OT
neneHus cymmbl X+Y Ha uncio (. [lonsitHo, uro mnsg yucen g, X, Y Z HEoOX0AUMO
MCIIOJIb30BaTh JIBOMYHOE MPEJCTABIICHUE, T. €. 3TH YKCJa CHEeAyeT MPEeICTaBUTh B
BUIC: O=(Cn,s s Ops s )i X=(Xny «oesXps <oy X2)5 Y=Y Yo Y1)s Z=(Z0, . 2Zp, ...
Z1), TA€ Op, Xp, Yp ¥ Zy—IBOWYHBIC Pa3psiibl COOTBETCTBYIOIINX dHcel. Tpedyercs
CHUHTE3UPOBATh CyMMATOP MO MOJYIIO ( TPU JTFOOOM 3HAYECHUH N.

TpaaunuonHbie METOABI CUHTe3a (TaOJMIIBI MCTUHHOCTH, AWarpamMmbl Beiiua) He
MOTYT OBITh HUCIOJB30BaHbl JIJII JIOTUUECKOIO MPOCKTUPOBAHHUS CYMMATOPOB IO
MOJYJIIO (, TaK KakK MO YCJIOBHIO 3aJlauyd YKCJIO JBOMYHBIX pa3psgoB HE 3agaHo. B
JTAHHOM CJIy4ae ClieJlyeT BOCIIOJIb30BaThCs apu(PMETUUECKUMU CBOMCTBAMU BXOJIHBIX
Y BBIXOJIHBIX MEPEMEHHBIX, @ B Ka4€CTBE OCHOBHBIX JJIEMEHTOB - IBOUUHBIMU 4-pa3-
PSAIHBIMUA CYMMATOPaMH.

PaccMOTpUM IBOMYHYIO CyMMY

S=(X+Y)+(2"-q), (1)

rae S=(Swi1, Sh - S, oo S1), @ Bec gBOMUHOTO paspsana Sy paBeH 2" (otmMeTUM, 4TO
CyMMa BECOB BCEX OCTalbHBIX pa3panoB pasHa 2'-1). OueBMaHO, 4TO cymma S
MOKeT NpUHUMATh 3HaueHus: S<2" u S? 2" B 3aBUCUMOCTH OT 3HAUeHUH uncen X U

Y (oaHaxo, clieayeT MMETh B BHJIY, UTO MPHU JHOOBIX 3HAYCHUAX yncea X U Y cymma
S<2™h.

Bema cymma S<2", 10 S+1=0 u u3 cootnomenus (1) caenyer, uto X+Y< (a
3HauutT, Z=X+Y=S-2"+0=<S+>, rae cuMBOI <A> O03HAYAET MCKIIOYECHUE Y
BeJIMYUHBI A=(ans1, &y, ..., &) paspaaa @, T.¢. <A > = (&, ..., &).

Ecmu xe cymma S 2", To Sy11=1 u n3 coornomenus (1) caenyer, uto X+VY 3 q,

a 3HauuT, Z=X+Y-  =S-2"=<S>, Takum 06pa3oM, UMEET MECTO COOTHOLICHUE
<S+g>, eciau S+1=0

Z=(X+Y)qg= <S>, ecmu $y1=1. (2
Ha ocHoBanuu cootHomieHus (2) MOXeT ObITh MOCTPOCHA CXeMa CyMMaropa
no Moaymw (, rae q — moboe mpocrtoe uwmciao. Ha puc. 1 mokazana cxema

cCyMMaropa i cllydaeB, KOTJa 4YHUCJIO ( MOXHO MpEACTaBUTh HE Oojiee yeMm
yeThIpbMs paspsaamu (=3, 5, 7, 11, 13). /IBouunsiii cymmatop D1 mpomsBoaut



BBIUMCIICHHE CyMMBI uncea X= (Xg, ..., X1) ¥ Y=(Y4, ..., Y1), ABOMUHBIH cymmaTop D2
BBIMUCIAET CymMMy S, ompezensemyro cootHomenueM (1), mockombky 2"-g=(
G,...6,)+(0, 0, ..., 1) - nomonuenue umcna q go uucna 2". Paspsan Si+1=Ss cymmsr (1)
dopmupyetcs ¢ nomotbto JID WIN. Ecnu S=0, To JID UJIM—HE BeigatoT yncio
0=(q4, ..., Qu1), mMoCTymaroliee Ha BXOJbI JIBOMYHOTO cymmaropa D3, koTopwiid u
Beruncisier cymmy Z=(X+Y)q. Eciau xe Ss=1, o JID NJIIM—HE Bb1ar0T umcio
0=(0, 0,0, 0). Takum >xe crOcOOOM MOTYT OBITH TOCTPOSHBI CYMMATOPBI IO MOJTYJTIO
g s mob6oro g=(qy, ..., 01), rae N>4.

y4—
x — 181 s |6 S
A p— 1 =
x 14 8
iz_z 8 S 1 e
I
y1_1 4 4 8 8 S 1
X e 2
2 4 4 Zs
I_ p1 |1 8l__~
—_ 1 2 5 " 3
= —Z
1 D2 |1t 1 ) 2
—Z
| p3 | 1 p
—
1
[on!
—
- 1 O]
s
-
- 1 QO—
g2
- ] 1 Y
(o} I

Puc. 1

Bcmu g=2"-1 (npu n=2, 3, 5, 7, 13, 17, 19, 31 umcna (] — IpOCTHIE), TO CXeMa
CyMMaropa Mo MOy ¢ yrpomaercs, Tak kak 2'-0=1 u cymma (1) Beraumcisercs ¢
MOMOIIIbIO OJHOTO JABOMYHOrO cymmaropa (uucio 1 rmomaercs Ha BXOJ CymMMmaropa
D1, a cymmarop D2 w JID NN uckrogarores). [Ipu (g=const cxema cymmaTopa 1o
MOJYJII0 ( MOXET ObITh yrmpoieHa 3a cyeT uckiwuenus JID NJIN— HE. B atom
cly4ae CJeIyeT TOJY4YUTh CUTHAI S, M TOJaTh €ro Ha BXOJbl JBOUYHOTO
cymmaropa D3, coorBercTByromue uncny (. Ha puc. 2 mokazaHna cxema cymmaropa
no wmoxayiw [ (7:23—1), BBITIOJTHEHHAs] HAa OCHOBE 4-pa3ps/IHBbIX JIBOMYHBIX
CYMMaTOpOB  (31eCh JIOCTATOYHO OBbLIO OBl HCIOJL30BaTh 3-pa3psaHbIC JTBOUYHBIC
CYMMAaTOpBI).
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4. TloAroTOBKA K BBINOJHEHUIO PA0OTHI

4.1. TTo pexomenayemoit muteparype [1-3] yrouHuTh paboTy MHOTOpPA3PSIHBIX
JBOMYHBIX CYMMAaTOPOB.

4.2. To [3] yTOYHHUTH NOHSATHUS MPSMOTO, OOPATHOTO U JIOTIOIHUTEILHOTO KOJIOB.
4.3. 3y4uTh KOHTPOJIbHBIE BOIIPOCHI.

4.4. Caenathb 3arOTOBKY OTUeTa 10 JabopaTtopHoit padore (cM. 1. 7)

5. JlabopaTopHoe 3a1aHne

5.1. Ilony4uTs y mpenoaBaTelisi 3HaYEHNUE MOYJIS ( I TOCTPOCHHS CyMMaTopa
(X+Y)q.

5.2. CuHTEe3UpOBaTh CXEMY CyMMaTOpa 1Mo MOAYIIO {.

5.3. [IpoBepuTh MpaBHILHOCTE padb0THl cymMmMaTopa (X+Y)q ¢ mOMOIIbO akeTa
Electronics Workbench, momas Ha Bxox caauana X+Y<(g-1), a 3atem X+Y>(g-1).
5.4. HapucoBaTb peanuzaiuio cyMMaTopa 1o 3ajaHHoMy Moyito  Ha AJTY
KP1533UI13 ( B peskuMe CyMMHUPOBAHUS).

6. KoHTpo/IbHBIE BONIPOCHI

6.1. Kak mpeacTaBuUTh 1I€JI0€ YUCIO B MPSIMOM, OOpaTHOM M JOTOJHUTEIHHOM
Koze?

6.2.  Kak BeITISAUT cxema TPeXpa3psAHOrO JIBOMYHOTO CcymMMaTopa C
[I0CJIEIOBATENIBHBIM IIEPEHOCOM Ha 0a3e MOJTHBIX OJTHOPA3PSAHBIX CYMMATOPOB?
6.3. B xakoM auana3zoHe HAaXOAATCS 3HAYEHHs CyMMHUpyeMbIx yucen X u Y
M0/IaBa€MbIX HA CyMMAaTOp MO MOAYJI0 7

6.4. Uemy paBeH pe3ylbTaT CyMMHUPOBaHusi B cymmarope (X+Y)q?



7. Conep:xaHue oT4eTa

B ordere mpuBecTu: menp yaboparopHoit pabotei, Beipakenus (1) u (2), puc.l,
puc.2, (QyHKIHMOHAJBHYIO CXEeMYy pa3pabOTaHHOTO CymMMaropa IO 3aJlaHHOMY
nperojaBaTesieM  MOAYIIO  (,  pe3yibTaT  MPOBEPKH  MPaBHUIBHOCTH
(YHKIIMOHUPOBaHUS pa3pabOTaHHOTO CyMMaropa ¢ MmoMoIIbio nakera Electronics
Workbench.
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