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Proteus 7

AHaJ/I0TOBBIE CXEMBI
Kak u mHorme nporpammbil, ISIS nocne ycTtaHOBKM cO3AaET Nanky ¢ npumepamu. 06 obmuanmn npumepos
Bbl MOXeTe CYAUTb NO PUCYHKY HUXKE:

. Load ISIS Design File ¥ & &

Uekamog: |5 SAMPLES =l @ @ B E

Hua | Pazuep | Tun | 3 MEHEH | AT
|5 Generator Scripts
t’Graph Based Simul. ..
[ interactive Simula...
[ESProteus wsM For M...
[E55chematic &PCBL. .
E’Tutur\a\s
[E57smM AWR Studio Y.
[E5 vt chess
[E5sm for 051
[E575mM For 038
5w For arM7 k
[E50sM For pwr
EVSM for Basic Stamp
[ For dsPIC33
[E5745M For HC11
[E575M For PICLO
[ For PICLZ
[E5745M For PIC1E
[E5smM For PICLE
5w For PIC24
[E5745M For PICAKE

[E5smM For UsE

55t MPLAE Viewer

4| | |
MuA daina: I j OTHPBITE I
Tun thaknos: IDeslgn Files j OTHEHA

I Tonexo LA YTEHHA

Puc. 1.1. Mankun c npumepamu n3 Proteus

B 4acTu aHaNoroBbIX YCTPOMCTB Bbl MOXeTe y6eanTbeA, YTO Nporpamma no3BoIAET BbINOJHUTL BCE BUbI
MOZE/NIMPOBaHNA, NPUCYLLME APYrMM NPOrpaMMam TaKoro niaHa: MOCMOTPETb CUrHan Ha Bbixoae
CXeMbl, NOCTPOUTb YaCTOTHblE XaPaKTEPUCTUKU, NpPOBEPUTbL NoBedeHue YCTpOVICTBa npn nameHeHuUn
KaKWX-TO NapameTpos.

[na paboTbl C aHaNOroBbIMK YCTPOMCTBAMM Mporpamma npeanaraer pasHble UHCTPYMEHTbI. XopoLwo
pasBuTble rpaduyeckme cpeacTsa AaloT MOJHOE NPeACTaB/leHNe O CBOWCTBAX, HanpuMep, yCuautens,
KOTOpble NO3¥Ke Bbl MOYKETE CPABHUTb C PeasibHbIMU AaHHbIMM, MPOU3BEAA KHATYPHbIE» UCMbITAHUA.

Ecnm Bam NpuvBblYHEE MPOBEPATb BMA, CUTHaMA C MOMOLLBIO BUPTYanbHOro ocumanorpada, Bbl MOXKeTe
MCMO/Ib30BaTb YeTbIPEXKAHAbHbIN ocumanorpad 13 Habopa BMPTYyanbHbIX Npubopos ISIS.

OpaHako yp,o6Hee, BCE-TaKM pa60TaTb C Fpad)MKaMM. OTO NONOXKeHUe aen COOTBETCTBYET UCMOJZIb30BaHUIO
COBpPEMEHHDbIX 3anucbiBalkoLWKNX ocu,mnnorpad)os, Korga MOXHO Ha611t0p,aTb cobbITnA peanbHOro
BpemMeHUn, HO 0CO3HAaTb Npoucxogdilee NomoraeT 3anncb gaHHbIX.
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Puc. 1.2. MogennpoBaHue BbIXOAHOIO Kackaaa

MHoOrne HauMHalowme N6UTENN CUMTAIOT, YTO CXeMA, COAepKawasn 60/bWoe KOMYECTBO 31eMEHTOB
— 3TO HacToALLAsA CXEMA, @ APYIMe CXeMbl «ANA MasieHbKMX». HO BCMOMHUTE, HEKOrAa YCUAUTE b UMEN
COTHM 3/IEMEHTOB M B rpaduyeckom, M B peasbHOM NpeacTaBieHnn. CerogHa ero 3ameHsaeT oAHa
MUKpOCXeMa, W306pakéHHas B rpaduyeckoM BMAE KaK KBagpaTMK, a B OM3MYECKOM BuAe
NpeAcTaBAAIoLLAN MOYTM TAKOM e KBagpaTuK U3 NiacTuKa.

fl cuMTalo, YTO HauYMHaOWUM NBUTENAM CTOUT 60o/blie 03a60TUTLCA HE C/IOMHOCTbIO CXEM, a ACHbIM
NOHWUMaHMEM paboTbl CaMbIX MPOCTbIX INEKTPUYECKUX Lienei. BoT oAuH U3 NpMMepPOB, KOTopble A NMeto
B BUAY:

INFUT Ri2) 213
FREC=1k 5. mpuT RL =)

1

1

AT EvETSnG 142) -
c1

Puc. 1.3. ccneposanme RC uenu B ISIS
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anBeAéHHbIVI npumMmep APKO NOKa3biBaeT TE 6onblne BO3MOXXHOCTU, YTO 3a/10XKEHbI B Nporpamme anA
Ntob60o3HaTeNbHOIO 4yesioBeKa, KOTOPOTro MHTepPECYET INNIEKTPOHUKA.

N ewé oamMH npumep, KOTOPbIA A cam A0bs0 NPpUBOAMTL, €C/IN 3aXOAUT Pa3roBOP O He/IMHEeNHbIX
NCKaXKeHUsX.

Fourier Graph Sample

STOT NPUMep NOKA3bIBAET, KAK NPAMOYTNBHBIA UMIYALC MOMET
BbITE NPUENMHEH C NOMOLLEID ONpeAen&HHoro Yucna
CMHYCOWAANbHBIX CUTHaNos.

Wag(t) = sinft) + sin(3t/3 + sinfBHJE +sin (77 .

Tpachk ay 400 aHaNM3Ia NOKA3LIBAET (M 8o MOMHO
nocnylwate) hopMy curiana, a Anarpammsl Gypae
aHannia NoKasblBamT rapMoHNKW 3TOr0 CUrHaNa,
KOTOPbIE MOXHO CPABHWTE € JUArpaMMami
peansHoro NPAMOYTONEHOMD UMAYARCE.

IN ouT
FrEQ=1000 5 I /G
AMP=1
1Nz
FrEg=3000 4V
AMF=1i3 i R2
1Nz i
FRE[=5000 x {\J $
AMP=15 i
IN4
FREQ=7000 %, W s
ZHP=17 1
SOUARE SQUARE
FRE[=1000 J'_\L

L Q=008
HIGH=-0.2

Puc. 1.4. dypbe aHanuM3 B Nnpumepe 13 nanku Samples

A nepesén npumedaHue K 3Tomy npumepy, NOCKOJIbKY U ON1A MeHA MaTeMaTuyeCKaa o4eBUOHOCTb
npeobpasoBaHuii Pypbe B roabl y4€bbl MIOXO COYETaNaCb NO3XKe C INEKTPOHMKOM, Korga NpuLLNoCh
paboTaTb C peasibHbIMM YCTPONCTBAMM.

KaK Bbl MOFM 3aMeTUTb, NOC/eAHMNE ABa NPUMEPA MOYTU HE CoAepKaT MPUBbIYHBIX 3/1eMeHTOB N6
3N1EKTPUYECKOWM CXEMbl; HET HU TPaH3UCTOPOB, HU MUKPOCXEM, HO KaK MHOIO WMHTEPECHOIO MOXHO
Yy3HaTb, SKCMEPUMEHTUPYA B Nporpamme Proteus ¢ TakMmu NpocTbiMM KomnoHeHTamu. bonee Toro, Bbl
HayuuTecb paboTaTtb C rpaduyYEcKMMM MHCTPYMEHTAMMU UCCAEA0BaHMUA CXEM, KOTOpble TOXe TpebytoT
03HaKom/eHUA. MbITasaCb MPUMEHUTb 3TU UHCTPYMEHTbI K C/IOXKHOW CXEME, Bbl MOMKETe CTOJKHYTLCA C
OLWNBKOW B M306paXKeEHMM CXEMbI, KOTOPYIO TPYAHO YBUAETb CPasy, a OTHECTU OTPMLATE/IbHbIN OMbIT K
naoxow paboTte Nnporpammsl. Takoe ToXKe ObIBAET He TaK YK U PeaKo.

Mporpamma Proteus nogo6HO ApyrMm NPOrpaMmmam Takoro poda BMOJIHE MOMKET MPUMEHATbCA U B
NPOM3BOACTBEHHDBIX YC0BUAX, U B YC/I0BUAX y4ebHOro npouecca. B nocneaHem ciyydyae BO3MOMKHOCTM
nporpaMmmbl MO3BONAIOT NPUMEHUTb €€ AasKe B LIKOJe Ha ypoKax OU3MKW. DTOMy CBUAETE/NbCTBO
NpMMepbl aHUMaLLMK, KOTopble Bbl HaAETe B TOW e nanke Samples.

5
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This circuit shows a capacitor charging up via a bulb. Initially the current is large and the bulb shines
brightly, but as the capacitor charges up the PD across it inci and so the PD across the bulb
drops resulting in smaller light output. Eventually the capacitor is fully charged, no current flows and
the bulb is off.
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Puc. 1.5. Mprmep nantoCcTpaTMBHON aHUMAUMM SNEKTPUYECKON Lenun

B nporpammy Proteus BK/lOYEHO MHOFO COBPEMEHHbIX KOMMOHEHTOB, B YEM MOMKHO ybeanTbcA, OTKPbLIB
MeHeXep 3/1eMeHTOB cxembl. KOHeuHo, cneayeT nposepuTb, byaer v paboTaTb KamAbl U3 3TUX
3/1eMEHTOB, HO NepeyeHb, KOHEYHO, BrneYaT/aerT.

€ Pick Devices X
Keyworgs: Results (102) Sehematic Preview:
| L Device Library | Description =
Match Whole Words? [ [T NATGA  Wollage Comparator
Shaw only parts with madels? [ | LMLL1 TEXOAC  Single, Stiobed Diferential Comparator with Open Collector and Emitter Outputs
LM113 NATDAC Precision Referente
Category LM12a NATDAC PRECISION REFERENCE
Il Calegones] LM131 NATDAC  Precision Voltage-to-Frequency Converters
LM134 HATDAC  3-Terminal Adjustahle Current Source (L-40v, 1u-10m#)
Capacitors LM136-245 NATDAC 2.5% Voltage Reference Diode
Data Converters LM136-5V0 NATDAC 5.0 Reference Diode
Inductors LM138 TEXOAC  Quad, General Purnose, Differential Comparator
Operational Amplifiers LM169 HATDAC  L10.0W Precision Voltage Reference
Cptoelectionics LM185 MATDAC  Adjustable Micropower Voltage Reference (1.24V to 5.300) T O P
Resistors LM125-1v2  NATDAC 1.235 Micropower Vaftage Reference Diode
Switches & Relays LML85-2v5  NATDAC 2.5V Micropower Vaftage Reference Diode
Transistors LM187T ANALOG  Dual Audio Power Amplifier (2U/Channel)
LM193 TEXOAC Dusl, General Purpose, Differential Cormparstor
LM199 NATDAC  B.95Y Precision Reference
LW211 TEXOAC  Single, Strobed Differential Comparator with Open Collector and Emitter Outputs
LMz31 HATDAC Precision Voltage-to-Frequency Converter (1Hz10 100kHz)
LM234 HATDAC  3-Terminal Adjustale Curment Sourte (L-40v, 1u-10ma)
LM236-2v5  NATDAC 259 Voltage Reference Diode
LM236-5V0  NATDAC 5.0 Reference Diode
Lmz3a TEXOAC Quad, General Purpose, Differential Cormparstor
LMz85 HATDAC Adjustable Micropowsr Voltage Reference (L. 24V to 5.30v)
LM285-12  NATDAC 1.235 Micropower Vaftage Reference Diode
LM285-25  NATDAC 2.5V Micropower Vaftage Reference Diode IFED e
LM2901  TEXOAC Quad, General Purpose, Differential Comparstor
LM2903  TEXOAC Dual, General Purpose, Differential Commparstor
LM2907  ANALOG Frequency lo Voltage Converter e
LM2017  ANALOG Freguency to Violtage Converter
LM293 TEXOAC Dual, General Purpose, Differential Cormparator
LMz99 HATDAC B.95¥ Pretision Reference
LM306 TEXOAC  Single, Stiobed, High Speed Differential Comparator with Push-Pull Outputs
LW311 TEXOAC  Single, Stiobed Diflerential Comparator with Open Collector and Emitter Outputs
Sub-catenon: LM313 HATDAC 1.22¥ Precision Reference
2 LM3LTEMP  ANALOG L. Adjustable Output Positive Voltage Regulatar
LMZL7K  ANALOG L5 Adjustable Outout Positive Valtage Regulator
Amplifiers LM317L ANALOG  100mA Adjustable Output Positive Voltage Regulator
gﬁ;‘;&;g‘ﬂ:m LM3175 ANALOG 154 Adjustable Output Positive Voltage Regulator
[ LM3L7T  ANALOG L5A Adjustable Output Positive Voltage Regulatar
Misesllansous LMz28 NATDAC  B.9v Precision Reference
Reguiators LM3302  TEXOAC Quad, General Purpose, Differential Comparstor
\oftage References LM331 HATDAC Precision Voltage-to-Frequency Converter (1Hzto 100kHz)
LM334 HATDAC  3-Tefminal Adjustale Curment Sourte (Li-40%)
LM336-2v5  NATDAC 259 Voltage Reference Diode
LM336-5V0  NATDAC 5.0vReference Diode
LM33TH  ANALOG LA Adjustalle Output Negative Voitage Reguiator
hanufacturer. LM337K ANALOG 24 Adjustalle Output Negative Voitage Reguiator

L2370 ANALOG  200mA Adiustable Output Negative Voltage Regulator
LM33TLM ANALOG  200mA Adjustable Output Negative Voltage Regulator

tl
ational Sermiconductor

Tewas Instruments LMIITLI  ANALOG 200mA Adjustable Outaut Negative Voltage Regulator
LMIITMP  ANALOG 200mA Adjustable Outaut Negative Voltage Regulator [
LMIITT  ANALOG 24 Adiustalile Output Negative Vialtage Regulator
LM33a TEXOAC Quad, General Purpose, Differential Comparator || ‘ oK Cancel |
| MARAINY  NATNAC 10 M Bracizinn nitana Bataranra = =

Puc. 1.6. MepeyeHb AOCTYMNHbIX 3/1eMEHTOB ANa AobasneHna B paboyee nosie NPorpammbl
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Puc. 1.7. icnonb3osaHue Spice-moaenu

- 14:57

Co MHOTMMM aKTUBHbIMM KOMMOHEHTaMMW 3/IEKTPUYECKOMN CXEMbl B MPOrpamme o4eHb ya06Ho paboTtarts,

YTO 0COHEHHO npuB/sieKaTeNbHO ANA HaYMHaoWwMX. TaK nepekatovatesieM MOXKHO YNpaBaATb C NOMOLbIO

MbILKMW: AOCTaTOYHO NOABECTU KYypPCOP, OH U3MEHWUT CBOM BUA, U WENKHYTb JIEBOWN KAABULLEN MbILLKM.

Active Switches Example

A simple circult showwing how active components can be used in sinulztions.

Essentially we hawe a ‘signal generator' (a square wavs) connected 1o a et of 'active’ switches with probes on the
outputs to indicate the switches are indeed switched.

Fuoirting the mouse at the small red circles within a switch and clicking the left mouse button causes the switch to
toggle state. Re-running the simulztion shows the new behaviour of the switch,

Active components (including potertiometers) can make some types a lot easier sincs ‘changing' the valus of thess
types of components requires just a dlick o the mouse rather than ediing and changing a component's value

SWALCOM) i :"'SWI"QS": SWAIND)
; sﬁb‘@ ’
w2 SW(NG)
@ Sw2(N D)
Sw-FDT
SWW3 SENOL)
'—O"_A—D—/‘I m
1
: @ 7 SHaINDZ)
I SW.DFET

Puc. 1.8. YnpasneHue nepekatoyaTesiem C MOMOLLLIO MbILLIKMK

7




B.H.Tosi0/1060B Proteus 7 u 8

Ilupposbie cxeMbl

MomMMMO aHanoroBbIX YCTPOWCTB: ycunutenen, Gpuabtpos, cTabunmsatopos O6/0KOB NUTAHWUA, - Bbl
MmoKeTe B nporpamme ISIS paboTtatb 1 ¢ undppoBbIMU cxemamn. MUKpPOCXeMbl TaKMX NONYNAPHbLIX CEPU
KaK 74 n 4000 npeacTasaeHbl 4OCTAaTOYHO NOJIHO.

3G Pick Devices ORCES
Keywargs: Results (260) Schernatic Preview:

[74 Device | Libr. | Description =

Match Whole Words? [ [ 7400 745TD  Quadruple 2-Inpul Posifive-NAND Gates

[ | 7400.0M  74STD Quadruple 2-Input Positive-NAND Gates

Show only parts with models?
7400IEC  74STD  Quadruple 2-Input Positive-NAND Gates

Category 7401 74STD  Quad 2-Input Open-Collector NAND Gate

A Caeooies) | F401DM  74STD Quad 2-Input Open-Collector NAND Gate

Analog ICs FADLIEC 745TD  Quad 2-InputOpen-Collettor NAND Gate

Capasitars 7402 745TD  Quadruple 2-Input Positive-NOR Gates

CMOS 4000 series 74020M  74STD  Quadruple 2-Input Positive-NOR Gates

Connestars 7AD2IEC  745TD  Quadruple 2-Input Positive-NOR Gates

Data Converers 7403 745TD  Quadruple 2-Input Pasitive-NAND Butfer With Open-Collector Outputs
indes P4D3IEC  745TD  Quadruple 2-Input Positive-NAND Buffer With Open-Collector Ouiputs

ECL 10000 Series 7101 431D Sexw;‘m P P P (Hething selected for preview)

Inductors 7AD4DM  745TD  Hexlnverters

Micropracessor IC= 74040EC  745TD HexInverters

Operational Amplifiers

7405 745TD  Hex Inverters With Open-Collector Outputs
e erironics 7A405.0M  74STD  HexInverters With Open-Collector Outputs
Switches & Relays TADSIEC  745TD  Hex Inverters With Open-Collector Outputs
Transistors 7406 T4STD  Hex inverter buffers ( drivers with high-vKane outputs
7406.0M  745TD  Hexinverter buffers ! drivers with high-voltage outouts
TTL 74ALS Series TADBIEC  74STD  Hexinverter buffers ! drivers with high-voltage outouts
TTL 7445 series 7407 745TD  Hex Bulfers f Drivers with Open-Collector High-Vitage Outputs
TTL 74F series 7407.0M  74STD Hex Buffers 7 Drivers with Open-Collector High-Vitage Outputs
TTL 74HC series PADTIEC 745D HexBuffers / Drivers with Open-Callector High-Viage Outputs
TTL 74HCT series 7408 745TD Quadruple 2-Input Positive-AND Gates
TTL 74LS series 7408.0M  745TD  Quadruple 2-Input Positive-AND Gates PCB Preview.
TTL 745 series 7408IEC  745TD  Quadruple 2-Input Positive-AND Gates
7409 745TD  Quadruple 2-Input Positive-AND Gates With Open-Collector Outputs

740000  74STD  Quadruple 2-Input Positive-AND Gates With Open-Collector Qutputs
74090EC  745TD  Quadruple 2-Input Positive-AND Gates With Open-Collector Outputs
7410 745TD  Triple 3-Input Positive-NAND Gates

741000  74STD  Trinle 3-Input Posilive-NAND Gates

TA10JEC  745TD Trinle 3-Input Posiive-NAND Gates

74100 745TD Mano Bi-Stable 8-Bit Lateh

74107 745TD  Dual Negathe-Ece-Triggered J-K Flip-Flops with Reset

4107 [EC 745TD  Dual Megative-Edge-Triggered J-K Flip-Flops with Reset

74109 743TD Dual J-K Positive-Edge-Triggered Flin-Flops With Clear and Preset
74109.EC 745TD  Dual J-K Postiive-Edge-Triggered Flip-Flaps With Clear and Preset

Sub-category

de

E"ﬁ“ &‘D”"“ 7411 745TD  Triple 3-Input Pasitive-AND Gates
Conmaraere P41L0M  74STD Triple 3-Input Positive-AND Gales
Dectar TALLIEC 745TD Triple 3-Input Postiive-AND Gates
Entonere 74111 T45TD Dual JK Flip-Flops Master-Slave
Fiip-Flops & Latches 74111IEC 745TD  Dual JK Flip-Flops Master-Slave

Gates & nveriers 74116 745TD Dual4-BifLatch

Mise. Logic 7412 745TD  Triple 3-Input Open-Collestor NAND Gate

MLt exers ﬂ 7412DM  745TD Triple 3-Input Open-Collector NAND Gate

e 74120EC  74STD  Triple 3-Input Open-Callectar NAND Gate
tanufacturer. 74121 745TD ith Schmitt-t inputs
74122 745TD  Retriguerable monostable multivibrator

74122 |EC 745TD Retriggerable monostahle multivibrator

74123 74STD Dual Refriggeranle Monastale Multhibrators with Reset

74123JEC 74STD Dual Retriggerahle Monastable Multhihrators with Reset | =
74125 745TD Quadruple Bus Buffer Gate With Tristate Outputs

74125.0M 745TD  Quadruple Bus Buffer Gate With Tristate Outputs Bl ‘ oK I ‘ Cancel I
TATPEIEC TASTN Anadninia Biis Buffar Gats With Tristata Ot

Puc. 1.9. Habop mukpocxem TTL cepumn 74

Onsa rpaduueckoro oTobpakeHWA pPes3y/NbTaTOB 3JKCMEPUMEHTA CAYXKaT LMOPPOBble WMHCTPYMEHTDI,
MOCKObKY AMarpammbl gna UMdPOoBbIX YCTPOMUCTB MOTYT MMETb CBOM OCOBEHHOCTU.

Kak npaBuno, Bce curHanbl B UMOPOBLIX YCTPOUCTBAX MMEIOT GUKCUPOBAHHYIO aMnAUTYAy, KOTOpas
3aBUCMT OT TWUMA MCMNOAb3YEMbIX UMPPOBLIX MMKPOCXEM, a HambONblIMIA MHTEpec NpeacTaBAAloT
BPEMEHHbIe COOTHOWEHUA MeXa4y wWumnynbcamu. [1o3ToMy mogenvpoBaHue paboTbl LMPOBbIX
YCTPOWCTB, KOHEYHO, UMEET OTAINYME OT MOLEIMPOBAHNA aHA/IOTOBbLIX CXEM.

M BHOBb NOBTOPIOCh, ACHOE NOHUMaHMe PaboTbl NPOCTbIX LUPPOBLIX CXEM BarKHEE CNENOrO NOBTOPEHUSA
[ayKe CaMbIX CNIOXHbIX M3 HUX. MoTpaTMB HOJbLLe BPEeMEHU Ha 3KCNEPUMEHTbI C He6OoIbWNMM Habopom
3/1IEMEHTOB, Bbl COKOHOMUTE €ro Torga, Korga byaete pabotatb ¢ 6onee CAOKHBIMU YCTPOUCTBAMU U
npubéopamm.
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5-Bit Counter

Weare atsmptingto creats 5 bit counter tha
caunts through the states 0,1,2,3,4,0, 1,2, etc.

el Todo this we are detecting bts 0and 2high (a st 4 T s Sl
count of five) and then reloading the counter with r 7 ot A(Q2)
avalue of zero 7% urA(03)

However, dus o the propagation defay in the 74L508,
nd the 10 ime:of the courter, the Courter outpLs
mamenarly reach a caunt af five; we can verify this RESET
by memsuring the width of the ‘gitch’ puse on QO

3zns. This i< the high-to-lovr propagtion delay of

the 74LS08 (Bns), phus the Reset4o-Q propagation

delay of the 74L5333 (24ns)

+O>8U0OYWYNOUE v W+

b D 5-Bit Counter
C] Cen er\ Lahcenlgr Electronics, 53-55 Main Street, Grassington, Morth Yorkshire, BD23 5AA

Electromntdes Faux: +44 (01756 752857 Tel: +44 (0)1756 753440
Email:  info@labcenter.co.uk WA tpiwaal abcenter,co ki
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Puc. 1.10. OanH 13 npumepos ULMGPOBON CXEMDbI

[na onucaHuA paboTbl LUPPOBLIX CXEM NPU MOLENMPOBAHUM YACTO UCMO/b3YIOT CneLmasbHble A3bIKK,
Hanpumep, VHDL. Mporpamma ISIS no3sonsaet caenatb moanduKaumo, MCNonb3ys aTn cpeacTaa.

74259 EasyHDIL Model e, g

This sample design shows how 2. digital part (2. 74269) can be modelied Ui u1(qo)
by 2 script wrinen in EasyHDL. This iz an aternative o modeling the u1(an) ﬂHJUl 12 g w L /< Eiw;)
device as an equivalent circuit and allows for great flexibility in creating ik L|;1 01 2 g uégs;
wour madels < U El A EE AT ]

u1gaz) muu[ 3 :; g: u1{Q3)
The script is held on the schematic and can be seen below the 74269 U G5 [ 10 Q6]
and above the graph. Most of the script is hidden to avoid clutter - 10 ses it LI Y 06 1 uLion)
ully poirit 21 ft wih the mause (you may need 1 zoam in1a paint 21 it 15 o wR oF 12
accurately) and press CTRLAE 1o Edit it Motice that the script not only UI(LE] T
modsis the functional behaviour of the device but alsn its timing based on winTh=a2a < [ PRINITIVESDIGITAL, SCRIPT
a et of values selected from the 'walue' of the device the script is attached START=16u ‘Shﬁ_?\:ﬁ?dmss
to (in this example, 2 standard TTL family 74263) Wln%:(:gg} i

3TART=32u

Fior another example of EasyHOL modelling, see the 7433.DSN sample.

SCRIPT PROGRAM T4HE50
{1 This i the madel for the 7433550, To aunid chrtering the diagram

#F most of the script i= hidden. To see the full script point 3t it with the
1 mouse {you may need to 200m in first) and press CTRL+E to Edt it
*ENDSCRIPT

N
Puc. 1.11. Mpumep npumeHeHna onncaHmna VHDL
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KoHeuyHo, 3Ta BO3MOXHOCTb MOMKET HE MHTEPecoBaTb HAYMHAOWMX, HO HE BCErga e MM OCTaBaTbCA
HaynHaoWwmumm!

JApyrue cxeMmbl

Cpeau npumepoBs, Ha/IMYeCTBYIOWMX B Nanke Samples, A oTBén 6bl ocoboe mecTo npumepam Ha base
Taimepa 555. Hekorga Bbi3BaBLlan Bceobllee BOCXMLLEHWE 3Ta MUKPOCXEMA M MO ceit AeHb He noTepana
CBOEro 3Ha4YeHus.

E}

uL

FLTR1

by |
R
et
I

£

-
|

Iy

i
i
i

Puc. 1.12. NMpumep cxembl ¢ Taimepom 555

TakMe MUKpoOCXembl, Kak MUKpocxembl ALLM, Toxe nosesHo paccmMoTpeTb B Mporpamme, 4tobbl 6e3
npob6aem UcnNosb30BaTb pPeasibHoe YCTPOMCTBO B peasibHOM cxeme.

ADC0831 Converter Model A
This design is 2 Test Jig for 2 model of 3n ADCO231. U1 T UNTT)
5 1 e U{CLK)
WREF [
The rodel uses a wariety of PROSPICE primitives from 2 Wi CLE T ﬂ_ﬂ_/D uiioog
ASIMMOLS.LIE and DSIMMDLE . LIE to implernent the 3 WING-) oo 6 ﬁ
required functionality .
ADCOE31

You can wiew the model itself by pointing =t U1 and pressing CTRL-C. - MODFILE=ADCOS31

Ryl

1k

Puc. 1.13. Cxema c ALLMN

10
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M He MeHee WHTepecHO pas3obpatbca ¢ MuKpocxemoi LIAM, ocywecTsnsiowen obpaTHoe
npeobpasoBaHue 13 LMPPOBOro NpescTaBNeHUA aHHbIX B aHA/I0rOBbI BUA.

[
=

Higad) R1 B3
ITFE-TRE I el e
EETI Rz SO0k 500K
DUAA) |7 | g REF. [13
L) ™ T
? 18] - our L& o~ [0F)
DZAOTH) | o
DAC0808 Converter Model Eetmn cone |7 +
e = EE
w22 i =] m ACOE0S 1
This desian is = Test Jig for 2 model of 3n DACOS02, oo
o uziB = (V=i ==
Mote hiw FROSFICE comectly predicts the glitching 8888 | N, | BBEE |t T
Causad by driving the DAC fram = ripple courner
The model wses a varisty of PROSPICE primitives from e = e X
ASIMMDLS LIE and DEMMOLS.LIE to implemert the = O = 0
required functiznaliy . o
oo o= i
Yo can wiew the modsl itself by poirting 2t L1 and pressing CTRL-
(R4 AT

— @

Puc. 1.14. Cxema c LLIATI

Pe3ome

Mporpamma ISIS, Kak ABCTBYET M3 PACCMOTPEHMA MPUMEPOB, NpULLEALIMX C NPOrPaMMON, HE TONbKO
noJsiesHa, HO U [OCTAaTOMHO MHTEpecHa M ana nwbutenei, n gns npodeccnoHanos. Ecnm nocneaHnm
JOCTyNHO 6osblue, nNpeanpuaTMe MOXKeT no3aboTuTbCcA O npuobpeteHMn nobbiIX Nporpamm, TO
nobutenam, KOHe4YHo, NPUXOAUTCA YYUTbIBaTb CBOM BO3MOXHOCTU. Ecim y Bac ecTb BO3MOXKHOCTb
nopaboTaTb C Nnporpammol Proteus, He ynycKaiTe Takyto BO3MOXKHOCTb.

MepBoe BneyvaT/ieHWe, eC/IU Bbl NPWBLIKAM paboTaTb C APYroi NPOrpammoit, MOYKET OKa3aTbCsA HE CaMbIM
6naronpuaTHbiM. Ho nopaboTaiTe Nnofoblle, NPOCMOTPUTE NpUMepbl, 06paTUTe BHMUMaHME Ha NanKy C
obyyvatowmmm nporpammamu, Tutorials.

OT NpOCTbIX CXem, KOTOpble Bam He NPUAETCA PUCOBaTb CaMOCTOATE/IbHO «Ha MepPBbIX Mopax», A0
BECbMa C/I0XHbIX, PUCOBATb KOTOPblE BaM He 3axoTenoch bbl, Bbl oNpobyeTe pasHble NOAXOAbl, Pa3Hble
npuémbl moaenunposaHua. lNocne 3toro nerdye 6yaetr pa3obpaTbCd M C COBCTBEHHbIMM CXEMamM,
KoTopble nepes NaliKoM Ha MaKeTHOW njaTe MOMKHO MpPOBEepUTb C MOMOLLBIO MPOrpammbl
MOZEe/IMPOBaHWA.

11
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=] Asimtut2 - 1SIS Professional @

Bl Vew Edt Joos Design Graph Sowrce Debug Library Template System  Help

\$|<¥-@£e&@$QH")C‘\¥%-\=T \QS*/‘HE\@%?’MQHMDW‘E

Analoque Simulation Tutorial

This design forms part of the Analogue Simulation Tutorial. The Ul text of this ttorial cn be found
in either the on-line help or the in the LISA manual

N[> S

Q

]
HIGH=10m

+O>8U0OYWYNOUE v W+

b D Analogue Simulation Tutorial
C] Cen er\ Lahcenter Electronics, 53-55 Main Street, Grassington, Morth Yarkshire, BD23 5AA

110 Q| I

El ect ronitics Fax: +44 (0)L756 752857 Tel: +44 (1756 753440
Email:  info@labcenter.co.uk WY, http:livww.labeenter.co.uk/
] e H\
Puc. 1.15. Npumep 13 obyyatowmx nporpamm
Isistut - ISIS Professional 3 &

aph Sowce Debug Ubrary Templats  System

\&k&&%@qu")(’\xm- 1 \@ﬂ*/‘“@\éﬁ?ﬁ\@ﬁmwﬂ

v
R
—— = R10
+ Ti— b /
- oac 55 L Phuza
I RT
CERAMICLNS oacz X o
- |CERAMICIOP :l — G
CERAMIC220P Lo
12 |NRESTK ]Rnlnsk ¢ =
= cz
MINRES12 mEE; |
@ |MINRES15K 1 }_ it
Vﬁ'\ MINRESEEK 22p
4 |MINRESEEK == A7 S1EsPOT
2 |MINRES100K. =
@ SW-SPDT @
[TLO71
I [TLovs
@ R11 o
T L fu
@®@ Tt
A
B
+
U3
5 Tin [y
% | DAao 2t
aflpam——T ot
= | oe2 LW . . . .
Fi R ammmEm - SIS Tutorial Circuit
E| oe Lo tout L
pes [>——F o5 e—{=> AUDID OUT ‘This design forms part of the IS1S Tutorial,
= See the IS1S manual or the a-ine hief for
e s the complstetext of this tutorial exerciss.
| :
oD AGND
T
c . ’ Py .
o b D ISIS Tutorial Circuit
- G Ce‘ | e‘ Labcenter Electronics, 5355 Main Strest,  Grassington,  Morth Yorkshire,  BD23 544
t S A R Fax: +44 (1)1755 752857 Tel: +44 (0)1756 753440
Ermal:  info@labcenter.co.uk VAW ttpitiwiwlabeenter.co.uk]
0 o S [l

Puc. 1.16. Eweé ogmH npumep cxembl 06y4yatoLLel 4YacTM Nporpammbl
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Proteus 8 nepBas 4acTthb

Ceabman Bepcua BMoOJIHE, NOXo¥e, pabortocnocobHa B Linux. A BocbMas BepcuAa He 3axoTena
yCTaHaBAMBATLCA. BO3MOXHO, €C/IM MOCTapaTheA, TO M €€ MOMKHO YCTaHOBUTb, HO...

BHeLwWHKWI B1A NPOrpammbl NMpwu 3amnycke M3MeHWUCA.

= UNTITLED - Proteus 8 Professional - Home Page

File System Help
DEEY AEEEENE -0
ﬁHomeF‘age x®

PROTEUS DESI&GN SUITE 8.0

Getting Started |

© PCB Layout
€ Simulation

© Migration Guide

Recent Projects

@ Help Home New Version Available
@ Schematic Capture

© Schematic Capture Open Project = New Project  Import Legacy Design = Open Sample

@ PCB Layout

° Description Release Date
Simulation

USC Valid

Proteus Professional 8.1 SP1 [8 1.17358.0] 16/01/2014

Yes

Proteus Professional 8.0 SP3 [8.0.16153.00] 22/05/2013

Yes

Ignore beta version updates[]

Beta Release
© Please submit any crash dumps on Proteus restart

New in Version 8.1

Labcenter Electr 1989-2012 . . N . .
©Labcenter Electrorics © Saving Vias with footprints | @ Creating footprints (Button Pad)

© Teardrop Connections

Release 8.0 570 (Buld 15417) with Advanced Smulation © Creating footprints (QFM) © Project Clips / Design Snippets

© Proteus VSM for Arduino

www |abcenter.com © Miscellaneous

Registered To: Getting Started Movies

© Installation and Filing | @ Mew Project (PCB) | @ Import Project (PCB)

© Application Oveniew © Mew Project (WVSM) | @ Import Project (VSM)

Free Memory: 2147MB
Windows 8 v6.02, Build 9200

Puc. 2.1. BHewHUn BUA Amanora Hayana paboTbl C Nporpammoit

CKopee Bcero, U3SMeHeHuit B nporpamme 60nblle, HO ceMyac MeHs MHTepecyeT apyroe — paboTtaeT im

nporpamma B Windows 8.17?

B gmanore Hayana paboTbl ecTb 3aKnagKka Open Sample. PasymHo Hayatb ¢ 3TOrO.

13
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Keywords

[] Match Whole Words Only

Category

[an]
Generator Scripts

Graph Based Simulation
Interactive Simulation
Schematic & PCB Layout
Tutorials

VSM for 8051

V5M for 2086

V5M for ARMT

V5M for AVR

Sub-category (Feature)

AC

ADC/DAC

Analogue Simulation
Animated Circuits
Application Note
Filter Design

1/0 Expander

12C Comms

Keypad Centrol

[

[ ~

Sample Projects Browser

Results (339)

Category
1 Generator Scripts
2 Generator Scripts
3 Generator Scripts
4 Generator Scripts
5 Generator Scripts
6  Generator Scripts
7 Generator Scripts

&  Generator Scripts

P

Title
Noise Generator
EASYHDL PWLIN Generator
(QPSK Demodulator
EASYHDL ENCODER Script Program
Serial Data Generator
EASYHDL Sinewave Generator
5P Memory Stimulus

EASYHDL Triangle Generator

L dicianin L

Details

Noise Generator

Category: Generator Scripts

Features:

Puc. 2.2. O6o3peBaTe/ib NPOEKTOB B Nanke Npumepos

OTmeHa

Ona npobHoM NpoBepKU NogoNAET, HaBepHoe, Ntobon NpoekT. MycTb byaeT cxema mynbTUBMOpaTOpa.

&
File Edit View Tool Design Graph
05 HM| ot EEe G

BB Schematic Capture x

Debug Library Template

Ff - Proteus 8 Professional - Schematic Capture

System  Help

#BE ELE

k=
1>
+
I I
DEVICES Analogue F”E-FIOE
ke
This design is a standard astable. but these are very
E hard for analogue simulators to handie because of the
NPN fast switching fimes. o
= |RESISTOR ®
WPROBE Alsonote b define the inisal conditions (s
P a1 e b o 2 ire] .25 10 el il B2 LZE]
state - without this the circuit is totally symmetrical soe s
i,,%,,, and will not oscillate. a2 -~
o
i o ieatn
@ -
|
I
B1
8 - a1 7]
@ BCios Boics
- 1
L e 458 Haurao  Cicm2E-12
@
A
c
0
o
R
abcenter, v iabeantar.com ) [
Analogue Flip-Flo "
ciecirenics 9 p-Flop L
P b Il B | & roMessages - ASTABLE MULTIVIBRATOR
+3400.0 41000 th

Puc. 2.3. Cxema mynbTnembpartopa ns Habopa npumepos

14
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Y106bI NPOBEPUTL MOAEINPOBAHMNE, LENKHEM NPABOM KNaBULIEN MbILKM MO rpadKy:

4 | Drag Object
. Edit Properties Ctrl+E
Analogue Flip-Flo,
g p P ¢ Delete Object
This design is a standard astable, but these are very ']
hard for analogue simulators to handle becsuse of the et
fast switching times. ._)
Also note how we can define the initial conditions (via Rl > L1
an |C=mom [abel on a wire) so as to establish an initial R
state - without this the circuit is totally symmetrical S PR
and will not oscillate. P
+ e
% Cut To Clipboard
Copy To Clipboard
-
b
| Edit Graph...
| Add Traces... Ctrl+T
=¥ Simulate Graph Space
“MODELZ
CE PR H e S 15E % View Simulation Log Ctrl+V

Export Graph Data...
Clear Graph Data...

Maximize (Show Window)

Puc. 2.4. BcnabiBatoliee MeHto ans paboTbl ¢ rpadrKkom

Pasgen Edit Graph nossonser MU3MEHUTb BpeMs CUMYAALUKU, YTO U3MEHUT rpaduK paboTbl YCTPOMCTBA,
ec/nn nporpamma paboTaer.

FLAC1)

Puc. 2.5. HoBblI rpaduK paboTbl mynbTUBUOpPaTOPa

Ewé oanH cnocob nposepuTb, paboTaeT AWM Nporpamma, 3TO MCNO/b30BaTb NPMBOPLI, C NOMOLLbIO
KOTOPbIX NpoBepseTca paboTa 31eKTPUYECKMX CXEM B MPOrpamme.

M ecTb MHOTO TeX, KTO NpeanoynTaet paboTy ¢ BUPTYaibHbIM ocumaiorpadom, a He ¢ rpadnKkamm, y HUX
€CTb BO3MOXHOCTb CAEeNaTb 3TO.

15
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= Ff - Proteus 8 Professional - Schematic Capture = =
File Edit View Tool Design Graph Debug Library Template System Help

DEEHY dEEAGBER- @ B[+ +838Q g B @ w0 sA 2

[EE Schematic Capture x
AC|[

] ‘
[
oc|=

. ANSNENENRNEN .

=i

Digital Oscilloscope

| Channel © ‘

Position AC
oc

GND
¢ OFF

Level

5 6 oW =

Channel B
T Position

AC

ACmzE-1Z

o5 02 g
i,
&,

|- 1

0 *\

ke
i
Ehs
&2
a
@
s
=
Ve
O
@
@
A
=]
"
c
2
>

= §

|ahcenter/\/\/\ . labeentar.com Analogue Flip-Flop ‘i‘

Elmctranics

BooIr NI B | b 3Messagelsl | AMIMATING: 00:00:07. 222880 (CPU load B5%)
-400.0 +F7000 th

Puc. 2.6. MoaKntoueHMe K cxeme BUPTYasbHOTo ocumanorpada

TexHoNorMA CKBO3HOIO MNPOEKTUPOBAHMA MNpPU pPa3paboTKe 3/EKTPOHHbIX YCTPOMUCTB NPUMEHAETcA
OO0BONbHO AaBHO. [03TOMYy NporpaMmbl YacTO MMEIOT BTOPYIO YacTb — PA3BOAKY MeYaTHbIX naaT (c
CO3ZaHvMeM BCMOMOraTesibHbix ¢aiioB ans ¢usMyeckoro BonaoweHusa pesynbtaTa). Mpeabiaylas
Bepcus Toxe nmena nporpammy ARES B cBoem coctase, HO 06 3TOM A He YyNOMMHAJ, YTobbl caenaTb 3TO
cenyac.

MNTaK. Bbl HAPMCOBaNM 3NEKTPUYECKYIO CXeMy. Bbl Hanaguamn e€, ncnonb3ya cpeacrsa MOAeAMpPoBaHUA
nporpammbl. Y BaC HET COMHEHUIA B TOM, YTO cxema paboTocnocobHa. He 06s3aTenbHO B 1II0OUTENBCKUX
YCNOBUAX W3roTaB/MBaTb MNeYaTHYIo NAaTy AN eAMHCTBEHHOro 3K3eMNAsApa — Bbiroda UCMNO/b30BaHUA
neyaTHOM NaaThl B CEPUMHOM NponssoacTse. Ho Aaxe HauMHaoLWMM caeayeT Npuobpecty HavabHble
HaBblKM PaboTbl ¢ Nnporpammont ARES. EcnvM B aBTOMaTUUYECKOM peXKMme co34aTb Pa3BOAKY NevyaTHOM
NnaaTbl, TO €€ MOMHO WCNO/b30BaTb B KAauyecTBE MOHTa)KHOW CXeMbl, YTO YMEHbLINT BO3MOXHOCTb
OLWMBOK NpUN MOHTaxKe.

Mcnonb3yem cxemy myabTMBMOPATOPa 414 NOJYYEHUA MOHTAXKHOM CXEMBbI.

Ona nepexoga B nporpammy pasBOLKM neyaTHOM nnaaThl MOMKHO MCMNO/b30BaAThb KHOMKY
UHCTPYMEHTanN bHOW NaHenun.

16
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File Edit View Tool Design Graph Debug Library

O 5 9 | ot EEE e & @ E e | @

[E8 Schematic Capture

Puc. 2.7. KHonkKa Bbi3oBa nporpammbl ARES

Echnecé B nopAagkKe, To nocne nepexoga MOXHO yBUAETb NeEpPEYEHb BCEX 3/IEMEHTOB CXEMbI.
File Qutput View Edit Library Tools Technology
DEEHA AEEAEEE - @

B8 Schematic Capture X PCB Layout x

COMPOMENTS

obO e lrmys

Puc. 2.8. lMepeyeHb BCeX MOHTUPYEMbIX 31E€MEHTOB CXEMbI

Y1o6bl NeyaTHas nnaTa 6bina co3gaHa, HYXKHO AN BCEX 3/IEMEHTOB CXeMbl MMETb YKasaHMe Ha Kopnyc
3/leMeHTa, AOCTYnHbIN nporpamme ARES. MOXHO HapucoBaTb CXeMy 3aHOBO, HO A cAefato npoue —
3aMEHI0 BCE 3/IEMEHTbl CXeMbl Ha Te, YTO UMEIOT COOTBETCTBYIOLWMIA Kopnyc. M3 cxembl TaKKe byaet
WCKAtoYeHa baTapeiika, eé Ha nJsiaTe He byaerT.

[na noucka pesncTopoB S MCNOJ/b3YI0O MOWMCKOBYHO CTPOKY B MeHeayKepe KOMMOHEHTOB (cneBa Ha
WMHCTPYMEHTa/IbHOM NaHen ecTb KHOMKa Nepexosa B peXKMm Bblbopa KOMMOHEHTOB, @ B OKHe NMPOeKTa
KHOMKA Bbl30Ba MeHeaKepa — MKOHKA ¢ Byksol P ). [1nA NOMCKA pe3nMcTOpPOB MOXKHO B CTPOKY NOMCKa
BBeCTU minres. [lanee cnegyet HOMUHaN pe3nctopa, Ho pesuctopa B 500 Om Bbl He HaWAETe, UwmnTe
pesnctop 470 Om nam 510 Om. AHanorMYHO M Aas Noucka pesmctopa 50 KOm Mcnonb3yinTe NpaBuabHoe
3HavyeHue. Takum obpasom, B nocnefHEM C/lyHae CTPOKa NOMCKA BbIrNAAMT Tak: minres51k.

Mepen 3ameHol paboyee none YepTerka BbIrALUT TaK:

R1 R2
SR SR RL1
£
R3 R4
—_— _—1

1c=10

o)} Q2
Q3 Q4 BCi0 Bcioe
<H< = <H< e r

Puc. 2.9. Pabouee none yepTerka ¢ N0A06PaHHBIMM KOMMNOHEHTAMM

Mpoun3Bean 3ameHy, MOMKHO YNOpPAA0YMTb HYMEPALIMIO 31EMEHTOB 1 NepeiTn B nporpammy ARES.
17
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Echv Bbl He 33aganm pa3amep nnaatbl, Bbl Noayyute npeaynpexaeHue npu nonbiTke aBTOMATUYECKU
PacCTaBUTb BCE 3/1IEMEHTDI:

L] PCB Layout

Board outling is not a closed path!

ARES needs to know what size your board iz in order to determing valid component placements.
“YVou specify the board dimensions by placing a 2D graphics path on the board edge layer
corresponding ta the size of the board.

Help

Puc. 2.10. NpeaynpexaeHue, 4To pasmepbl NNaTbl He BbIbpaHbI

BbibepuTe NPOPUCOBKY MPAMOYFO/IbHUKA Ha MHCTPYMEHTA/NIbHOW NaHenun rpaduyeckmx anemeHToB. B
HU}KHEN YacTu paboyero okHa BbibepuTe Board Edge. U HapucyiiTe npamoyrosibHUK B NoJie pegakTopa.

File Output View Edit

DEER & EE

[E8 Schematic Captuie X s
=]
L3 @
P [
E1 ®
G A
i @) COMPONENTS
T +
R3
3 Rz f-ru Copper
i R p Coppi
02 Il & cttom Copper
oo Crepsik
a sz ~ElBotom Sik
8 Ol Top Riesist
ottom Resist
JHleatton Fesi
a [ Top Mask
& I Bcttom Mask
] [CIMech
Wl ech2
ol ltech3
=3 [ClMecha
¥ eepout
7 M occupancy
‘E |
20 Graphics Box Mode [JBoard Edge v
=

Puc. 2.11. MepBsble onepauumm Nnpu CO34aHUM NAATbI

KOHTyp nNnaTbl BblAENNTCA KENTbIM LLBETOM. MCI'IOI'Ib3yf-I dBTOMATUYECKYIO PAaCCTAaHOBKY 3/1EMEHTOB, Bbl
nonyyure:

3 Ff - Proteus 8 Professional - PCB Layout

File Output View Edit Library | Tools | Technology System Help

063 E 9 | 4 BB < Gl v | Follow Me Routing

v
[B8 Schematic Captuie X P(

El+a884%) 0

v | Aute Trace Style Selection  Ctrl+T
¥ | Auto Track Necking Ctrl+N
¥ | Auto Zone Regeneration Ctrl+R
%

Search & Tag T
OR Search & Tag
AND Search & Tag

@) COMPONENTS
Automatic Name Generator N

cz

a1 Live Netlist

Q2

A1 Clear Netlist

R2 c ity

3 onnectivity Report
R4

i Auto-placer
Auto-router
Gateswap Optimizer
Power Plane Generator

U2 | Automatic Annotator

PEU@DN | @RE@BOOO XLl

Puc. 2.12. ABTOMaTMyeCcKana pacCTaHOBKA 3/1IEMEHTOB CXeMbl

18
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MCI'IOﬂb3YFI KOMaHA4y Auto-router B TOM e MeHI0 B Cﬂe,EI,YIOLLI,eﬁ CTPOKe, Bbl nonyynte passBogry

neyaTHoM nnaTsbl.

Puc. 2.13. ABTOMaTM4YeCKU pa3BeaEHHAA NeYaTHaA nNaaTa

Kak M BO MHOIMMX COBPEMEHHbIX MPOrpaMmax, Bbl MOXeTe MOCMOTPETb TPEXMepHoe M3o0bparkeHue

nnaTbl.

File QOutput View Edit Library Tools Technology

DEES AEECREE -0 |

30 Visualizer

B8 Schematic Capture =

T b |

Puc. 2.14. NMpocTpaHCTBeHHbIN 0603peBaTenb

M306pa>KeHme MOXXHO NOoBOpPaynBaTb, pacCmaTpunBaTtb U CAOXKUTb 6onee nonHoe npeacrasneHne o
nosly4eHHOM pe3yaibTaTe.

19
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Puc. 2.15. TpéxmepHbln BUA NOAYYEHHOW NNATbI

PasBoaka neyatHoW nnatbl TpebyeT 3HaHWM M onbiTa. ONMCaHHaA Bbllle aBTOMATMUYeCKasa Pa3sBOAKA
noJsiesHa A1 3HAKOMCTBa C NPOrPamMMOit; NOJIlyYEHHblE COEANHEHUS B MPOrpaMme MOMOTYT BbINOJIHUTb
MOHTa}. Ho HauMHaTb MOHTa, eC/N y Bac HeT 6O/bLIOro OMbiTa B 3TOM, /lydlle C MAaKeTHOW nnaTbl. bes
onbiTa TPYAHO y4yecTb NapasuTHbIE CBA3U MEeXKAY 3/eMeHTaMM, KOTOpble MOryT «CBECTU Ha HET» BCHO
Bally pabory.

Cpe,u,M FOTOBbLIX NPUMEPOB €CTb MPUMeEpPbI PAa3BOAKK NEYATHbIX NaaT.

> Sample Projects Browser ?

Results {14)

Keywords
Category Title &

[] Match Whole Words Only 1 Schematic & PCB Layout Chamelecn Mega Avr

2 Schematic & PCB Layout Z80 CPU CIRCUIT

Category

Graph Based Simulation ~ 3 Schematic & PCE Layout Digital Doorbell
Interactive Simulation 4 Schematic & PCE Layout dsPIC33_REC
|Schematic & PCE Layout |

Tuteonals 5  Schematic & PCB Layout GSM/SMS Madule

Puc. 2.16. Mpumepbl neyvaTHobIX Naat

Cxembl B 3TUX NpUMMepax, He B NpUmMep NpMBeAEHHON Bbllle, 4OCTaTOYHO KCONMAHbIEY, YTOBbI Yy BacC He
C/IOXKUIOCb MpPEBpPATHOE BMEYaT/IEHME O MasblX BO3MOMKHOCTAX Mporpammbl Proteus. 3TO HauMHaTb
Jlyylie C MpOCTbIX CXeM, a PaboTaTb MOMKHO U CO CXEMaMMW, COCTOALLMMMU U3 HECKOJIbKUX MOZyNeN,
HapPWCOBAHHbIX HA HECKOJIbKUX JIUCTAX.

Ana pa6OTbI CO CNNIOXKHbIMKN CXeMaMWMN HYXKHO XOpoLlo pa36MpaTbCﬂ BO MHOIom, 4YTO NpMUXoauUT C ONbITOM
pa6OTbI, Korga s CNOXXHOW CXeme Bbl FOTOBbI 6bICTpO Pa3/IM4YNTb XOPOLIO N3BECTHbIE peLlleHUA.
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This iz a complete design for 3 'digital” doorbell which plays a3 sound programmed
in o the EPROM when the bell push is pressed. A PCH layout (DBELL LYT) exists
for this design - use the Nethist To ARES command on the Tools menu to switch to it
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L D1
m Rﬁ Cz — 541
(R 10u ETS
R I
athntEr wwav. labcenter.com - =
Digital Doorbell
Elmctraonlics

Puc. 2.17. Npumep n3 Habopa NPUMEPOB PA3BOAKM NeYaTHbIX NaaT

A TaK BbIrNAguT Xopouwo pa3Bep,éHHaﬂ nevyaTtHaA naarta.

Puc. 2.18. NMeyaTHas nnaTa U3 Habopa npmumepos Proteus 8

Echn Bac MHTepecyeT pas3BoKa neyaTHbIX NAaT B nporpamme Proteus, novwmTte B WMHTepHeTe, A

BCTpeYan nepeBo pyKkosoAacCcTBa, HageCb, U Bbl Haﬁ,ﬂ,éTe.
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Proteus 8 npoaonkeHue

Ocoboe 3HauyeHWe nporpammbl Proteus s BMXKY B €€ OCODOEHHbIX BO3MOXHOCTAX A/A paboTbl C
MWKPOKOHTpoiIepamun. MOXKHO He BbIXoAa M3 Nporpammbl CO34aTb YCTPOMCTBO Ha 6a3e MHOrMX TMNOB
KOHTpPO/11IepoB. BneyaTnaeT garke CNMCOK AOCTYMHbIX MOAENEN.

i5is} Pick Devices
Kepwards: Results [123)
Device Library Description &

;":;;h:—:::?:ng:;odew E PICIBC54  PICMICRO  PICTE Microcontoller (7688 code. 258 data. Parts 4B, 1xTimers)

. PIC1GCE4.BUS PICMICRO  PICT1E Microcontroller [FEBE code, 258 data, Ports A-B, 1xTimers]
Lategoy PIC1ECES PICMICRO  PIC1E Microcontroller [FESE code. 24B data, Ports A-C, 1xTimers]
(&l Eata_gnries] ~ PIC1ECEE.BUS PICMICRO  PICTE Microcontraller [FESE code, 248 data, Ports 4-C, 1xTimers]
ﬁfg;f'é‘:d] PICIECSE  PICMICRO  PICTE Microcontroller (15368 code, 258 data, Paits A8, 1xTimers)
Capacitars FIC1BCEEBLUS PICMICRO  FIC1E Microcontroller (15368 code, 2568 data, Ports A-B, 1xTimers)
CMOS 4000 series FIC1BCET FICMICRO  PIC16 Microcontroller [3072E code, 72B data. Poits &-C, 1xTimers|
Eua?:?nlr?{asartars PICTBCS7.BUS PICMICRO  PIC16E Microcontroller (30728 code, 728 data, Ports A-C, 1xTimers)
Diebugging T ook PIC1ECET FICMICRO  PIC1E Micracantroller (10248 cade, 36B data, Ports A-B, 14Timers|
Diodes PICTECEZE FICMICRO  PIC1E Microcontroller [2kB code, 1288 data, Ports &-C, TRCCP, 3xTimers, MSSP)
Eg;;nﬂggghi‘:f:g; PICIECE34  PICMICRO  PIC1E Micracontroler (4kE code, 1928 data, Ports &-C, 24CCF, 3xTimers, MSSP, USART)
Inductors PICTRCR4A FICMICRO  PIC16 Microcontroller [2kB code, 1288 data, Ports A-E, 1«CCP, PSP, 3xTimers, MS5F)
Laplace Primitives FIC1ECESE FICMICRO  PIC1E Microcontroller (4B code. 1928 data. Poits &-E. 2:CCP. PSP, 3xTimers, MS5P, USART)
Mechanics PIC1GCEG PICMICRO  PIC16 Microcontraller (3kB code, 3688 data, Ports A-C, 2kCCP, 3xTimers, M55P. USART)
‘m' ICe PICIECET  PICMICRO  PICTE Microcontroller (kB code. 3688 data, Parts A-E, 2¢CCP, PSP, 34Timers, MSSP, USART)
Miscellaneous PICTECT24 FICMICRO  PIC1E Microcontroller [2kB code, 1288 data, Ports A-C, TRCCP, 3xTimers, MSSP, Bx8-bit ADC)
MDdB”i_ﬂD Primiliv_E:s PICTECT3E FICMICRO  PIC1E Microcontroller [4kE code, 1928 data, Ports A-C, 20CCP, 3uTimers, MSSP, USART, Bx8-bit ADC)
gﬁaszgi :??gplmm FICIGC74E  PICMICRO  PICTE Microcontraller (4kE code, 1926 data, Parts A-E . 2:CCF, PSP, 3xTimers, MSSP, USART, Bxé-bit ADC)
PICAXE PICTBCTE PICMICRO  FIC16 Microcontroller [3kE code, 368E data, Ports &-C, 2xCCF. 3xTimers. M5SSP, USART. Sx8-bit ADC)
PLDs & FPGAS PICTBCF? PICMICRO  PIC16 Microcontraller (3kB code, 3680 data, Ports A-E, 24CCP, PSP, 3xTimers, MS5P, USART, Bx8-bit ADC)
?ﬁﬁ;ﬁ?{ Primitives PICIEF1803  PICMICRO  PICTE Microcontroller [2kw code, 1288 data, Ports 4,C, 2:ACMP, 4:P'wM, 3uTimers, MSSP, 8x10-bit ADC, Cw/G, 24CLC, NCO)
Speakers & Soundsrs PIC1EF1507 PICMICRO  PIC1E Micracantroller [2k\ code. 1288 data, Ports 4.8 .C, 4:Pw, 3uTimers, 12410-bit ADC, CW G, 22CLC, NCO)
Switches & Relaps FICTEF1508  PICMICRO  PIC1E Microcontroller [(4kMW code, 2568 data, Ports A8 C, 208CMP, 4P, 3xTimers, MSSP, EUSART, 12¢10:6it ADC, OWw/G, 4xCLLC, NCO)
?wggqi?ﬁc[)\?;ﬁ:ss FIC1EF1503 FICMICRO  PIC1E Microcontroller (Bk code, 5128 data, Ports 8.8 C, 224CMP, 4uPaib, 3xTimers, MSSP, ELISART, 12x10-bit ADC, Cw/G. 4=CLC. NCO)
Transducers PICIEF1516  PICMICRO  PICTE Microcontroller [Skw -14kB- code, 5128 data, Ports A.C. 2:CCP. 3xTimers. MSSP. EUSART. 17x10-it 4DC)
Trancickore ¥ || PICT6F1517  PICMICRO  PICT6 Microcontroller (8K -14kB- cade, 5126 data, Parts A-DE, 2¢CCP, 3 Timers, MGSP, EUSART, 26106t ADC)
Sub-category: PICIEF1518  PICMICRO  PICTE Microcontroller [16kY -28kB- code, 10248 data, Ports A.C, 22CCP, 3xTimers, MSSP, EUSART, 17410-bit ADC)
DISPIC33 Family | | PICTEF1S79 PICMICRO  FIC1E Microcontraller [16KW -28kB- code, 10248 data, Ports A-D.E, 240CP, 3uTimers, MSSP, ELISART, 26x1 Dbt ADC)
HE11 Family FICTEF1823 FICMICRO  PICTE Micracontroller [2kB code, 128 data, 2568 EPROM, Ports &.C, 2wACMP, 1xECCP, 3xTimers, MSSP, EUSART, 8x10-bit ADC, 8xCSM, SRLATI
ﬁggigg}l&mil FIC1EF1824 FICMICRO  PIC1E Microcontroller (4kB code, 2568 data, 2568 EPROM, Ports &.C. 2«aCMP, 2:CCP, 22ECCP, BuTimers, MSSP, EUSART, Bx10-bit ADC, 8xCS5M,
Peripherals Y PICI6F1825  PICMICRO  PIC16 Microcontroller [8kB code. 10248 data. 2568 EPROM. Ports A.C. 2xCMP, 25CCP. 2ECCP, GxTimers, MS5P. EUSART. 8x10-bit ADC. 8xC5M
PIC10 Family PICIGF1826  PICMICRO  PIC16 Microcantroller [4kB code, 256 data, 2568 EPROM, Parts A-B, 2xACMP, 18ECCP, 3xTimers, M5SP, EUSART, 12x10:0it ADC)
PIC12 F arril PICIEF1827  PICMICRO  PIC16 Micracariroller [SkB code, 3848 data, 2568 EPROM, Ports 4-8, 24ACMP, 1kECCP, 3xTimers, MSSP, EUSART, 124105t ADC)
PICT8 Family FICTEFT1828 FICMICRO  PICTE Micracontroller [3kB code, 266 data, 2668 EPROM, Ports A-C, 2wACMP, 20CCP, 24ECCF, BxTimers, MSSP, EUSART, 12w10-bit ADC, 124C51
PIC24 Family FICTEF1829 FICMICRO  PICTE Micracontroller [3kE code, 10248 data, 2568 EPROM, Ports A-C, 22ACMP, 20CCP, 24ECCP, SuTimers, 2#MSSP, EUSART, 12¢10-bit ADC, 124
Stellaris Farily ¥ || PIC1GF1933  PICMICRO  PIC16 Microcontroler [3kE code. 2568 data. 2565 EPROM, Ports A-C. 2¢ACMP, 2¢CCP, 3sECCP, LCD. SwTimers. MSSP. EUSART, 11x10-bit ADC)

Puc. 3.1. Cnncok mozenbHoro paga o4HOro M3 NPoOu3BoAUTENEN MUKPOKOHTPOIIEPOB
M 3T0, KaK Bbl BUAWUTE, HE NOJHbIN CIUCOK, @ TO/IbKO €ro YacTb.

B a3TOl BepcuMM MpoOrpaMmbl MOXKHO /IEFKO CO3A4aBaTb KOZ CBOEN MpPOrpaMmbl Ha A3bIKE BbICOKOTO
YPOBHSA. XOTA Bbl MOXKETe BCTPETUTb YTBEP)KAEHWE, YTO KOZ MpOorpaMmbl CAefyeT nucaTb TOJIbKO Ha
accembnepe, He BepbTe 3TOMy. [1na paboTbl Ha accembiepe HYXHO He TONbKO 3HAaHME KOMaHA
KOHKPETHON MOZEeNMn, He TO/IbKO 3HaHWE apXUTEKTYPbl KOHKPETHOW MOAENM MUKPOKOHTPOAAEPA, HO
nmeTb 60/1bLLIONM ONbIT CO34aHMA NpOorpamm Ha accembnepe. 3To 6AMNKE K UCKYCCTBY, YEM K pemechy, a,
3HauuT, TpebyeT He TONbKO 6onblle BpemeHW Ha obydyeHue, HO U Gosbluok NO6BU K 3TOMY BUAY
AeATeIbHOCTY.

[na HauMHaloWmMx Hanbonbluylo TPYAHOCTb B MCNOMb30BaHMM accembnepa byaer npeacTaBaaTb He
Habop KomaHZ, a CcBA3b MeXay PaboToi KOHEeYHOro YCTPOMCTBA M 3TUMM KOMaHZamu. [laxke AcHoe
NMOHMMaHWe TOro, YTO OenaeT Ta WM MHaA KOMaHAa, HUMKAK He CBA3bIBAETCA C BOMPOCOM, 33a4Yem
BbIMNO/IHATL 3TM KOMaHAbl. TONIbKO A0Ar0e MCMNOo/b30BaHWE A3blKa NO3BOJIAET HauyMHaTh pPaboTy ¢ 610K
CXeMbl NPOrPamMbl, 31eMEHTbI KOTOPOM YKe M 3aMO/IHAIOTCA XOPOLLIO 3HAKOMbIMKU KOMaHAaMMU.

B oT/Mume oT apyrux nporpamm Proteus He TO/IbKO MMeeT OBLWMPHbINA CMIMCOK MUKPOKOHTPO/I/IEPOB, He
TO/IbKO MNO3BOASIET HamucaTb Ko, HO MO3BOJIAET MPOBEepUTb PaboTy cxembl, Korga Kpome
MUKPOKOHTPO/INEpa YCTPOMCTBO MMEET MHOFO BHELWHMX 3/1eMEHTOB: OT KHOMOK M CBETOAMOAOB, A0

dHaN0rosbIX, Ll,Md)pOBbIX N 3/1EKTPOMEXaHNYECKUX ,CI,ETaHEﬁ. BoT npumep TaKOM CXeMbl:
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s 8051 DC Motor Contraller - Proteus 8 Professional - Schematic Capture -
File Edit View Tool Design Graph Debug Library Template System Help
DEES dE@aFE B (2] + 4896 BB %y BRI REDRB

[EB Schematic Capture x | o Seurce Code X
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Puc. 3.2. OguH 13 NpuMepoB cxembl B nanke Sample

Tam e Bbl MOXKETe NOCMOTPETb M KO, Nporpammsbl Ha A3bike Cn — 3aKknaaka Source Code.

3

File Source Build Edit

DEHY OEmEaEdE

Schematic Capture X

8051 DC Motor Controller - Proteus 8 Professional - Source Code

Debug Config System Help

aw Source Code x

=X 0BG

oo ovd %

Hi> Debug v

- o N

Projects & DCMotore [
4 (= ATB9SC51(U1) T -
4 Source Files
||£| DC Motor.c
4 Linker Script Files
Ink5lew.xcl
w
<
V5M Studio Output =
’ I’ " "] B No Messages Ready

Puc. 3.3. UcxogHblit TEKCT Nporpammbl
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A3bIK BbICOKOTO YPOBHSA M03BO/sIET 60/blLe COCPEAOTOUMTL CBOE BHMMAHME Ha TOM, YTO AO/IKEeH AenaTtb
MUKPOKOHTPOJIZIEP, @ HE HA TOM, Kak OH 3To byaeT genatb. O4HAKO HauMHalWMM cieayeT MMeTb B
BUAY, 4YTO OOWMHOCTb sA3blka CM — Ha HEM NUWIYTCA NPUNOXKEHUA M AN KOMMbiOTepa, U Ans
MWKPOKOHTPO/I/Iepa — HE MCKAYAeT TOro, YTO PYKOBOACTBO K KOHKPETHOMY KOMMUAATOPY Bcerga
cneayeTt AeprkaTb Nog PyKoW. PasHbie KOMAWMAATOPbI MOFYT MMETb Pas3/iMuMA B CUHTAKCUCe, pasHbii
Habop, HanpMmep, MmaTeMaTUUYECKMUX MU NOTUYECKMX onepaunii. M1 HaumHaowmm nydlie UCnosib3oBaTb
cpeny pa3paboTKM nporpamm Ha asbike CU, MMEOLWY XOpowyo 6ubanoTeky pasHbix GyHKUmMn. K
CO3A4aHNI0 COBCTBEHHbIX QYHKLMN MOXHO 0bpaTMUTbCA Toraa, Koraa byaeT ANYHBIA ONbIT B HAaNUCaHUM
nporpamm. Bmecte ¢ Tem, a3blk CM O0OCTAaTOMHO YHMBEpCaseH, MPorpaMmmbl ANA OAHOM MoAenu
MUKPOKOHTPO/I/Iepa Nerko nepeaenatb A8 APYroi Uan ana MOoAenn Apyroro NpoMsBoanTens.

Mporpamma ISIS, ecan mMcnonb3oBaTb €€ ANA NPOBEPKM FOTOBOKM MPOrpamMmbl, NO3BONAET NErKo 3TO
caenatb. [loctaTovyHo f06aBUTb HYXHYIO MOAENb MUKPOKOHTPOANEPa, YKa3aTb rOTOBbLIM KOZ B Ananore
HaCTPOMKM CBOMCTB MUKPOKOHTPOANEPA, ,0OABUTL BCE BHELIHMUE 3/IEMEHTbI, €C/IU OHW €CTb, U 3aNyCTUTb
MoAennpoBaHue.

Ecnu Bbl y»Ke Hayanu paboTaTb C KAKMM-TO KOMMUAATOPOM, Bbl MOKETE NPOBEPUTb, ECTb /IN OH B CNINUCKE
Tex, 4To MmoryT paboTtaTb B ISIS.

2 8051 DC Motor Controller -
File Socurce Build Edit Debug | Config | Systern  Help

[ E 9| oY BB EE <al @ - | Compilers Configuration

B Schematic Capturs X L Editoer Configuration

Projects & | DCMotorc ]
4 [ ATBOCE1 (U1) 1
4 Spurce Files
le| DC Motor.c
4 Linker Script Files
InkSlew.xcl

C . O Y U ¥

Puc. 3.4. Pazgen meHo co CBOMCTBaMM KOMMNUAATOPOB

3TOT paszenl MeHIO NOABAAETCA TOrAa, KOrAa Bbl MepexoanTe Ha CTPaHULLY UCXOAHOTo Koga. B guanore,
KOTOpbIA OTKpbiBaeTca B pasgene meHw (Config -> Compilers Configuration), nepeuucneHbl Te
KOMMUAATOPbI, KOTOPbIE YCTaHOBAEHbI HA BalleM KOMMbIOTEPE — OHU OTMEYEHbI CNIOBOM «Yes» — U Te,
KOTOpble MOTyT 6bITb 3arpyyKeHbl, HaNpumep, 13 MHTepHeTa.

Ecnn Bbl xoTuTe nonpob6oBaTb MOJHOCTbIO MNEpPenTM Ha Co3JaHMe CBOMX YCTPOMCTB Ha base
MWKPOKOHTpPO/1/1epoB B cpeae Proteus, To nposepbTe, OyaeT v paboTaTb Ball H06MMbIN KOMAUAATOP.
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—_— = 2
G Compilers :

Compiler Installed Compiler Directory "
GCC for ARM Download
CCS for PIC Goto Website

CodeCompaser for MSP430 Goto Website

CodeComposer for Piccolo Goto Website

HI-TECH C for PIC10/12/16 “gram Files\HITECH Software\PICC\PROD. 65%bin

Yes

HI-TECH Cfor PIC1S T Files\HITECH Software \PICC-18\PRO\S.63BIN
IAR for 8051 Goto Website

IAR for ARM Goto Website

Keil for 3051 Goto Website

Keil for ARM Goto Website

MPASM (MPLAB] es C:\Program Files\Microchip \MPASM Suite

MPLAB C18 Goto Website

MPLAB €30 Goto Website

Check all Check Manual... QK Cancel

Puc. 3.5. InanoroBoe 0KHO KOHPUIypaLMM KOMNUAATOPOB

[aBaiiTe npoBepuM, 4YTO MOAYYMTCA, CO34aB HOBbIM MNPOEKT M CO34aB Camylo MPOCTyH0 M3 Bcex
BO3MOXHbIX Nporpamm. B nepsoHayasbHOM OKHe nporpammsbl Bbibepem New Project. OTKpbiBaeTcs
AMaNnor NoOMOLLHMKA CO34aHMA HOBOTO MPOEKTa.

3 - ?
> New Project Wizard: Start :
Project Name
Mame |Mew Project.pdspri
Path | C:\Users\yvladimir\Desktopihe_30
(®) New Project () From Development Board Blank Project

Back Mext Cancel Help

Puc. 3.6. Hauano co3gaHuma HOBOro NpoeKTa
Ha 3Toi cTpaHuLe MOXHO 3a4aTb MMA NPOEKTA M yKa3aTb MECTO, rae STOT NPOoeKT ByaeT pacnonaratbes.

[na npoaonKeHUa cnyKuUT KHomKa Next. Ha cneaytoweli cTpaHuLe MOXKHO onpeaenvTs, 6yaete v Bbl
MCcnonb3oBaTh WabnoH Ana cxembl. Hanpumep, BbibpaTb dopmaT yepTeka, a gasee, Ha caeaytollei
CTPaHWULE, ONPeaennTbCs, Hy»KHa /I BaM Pa3BOAKa NevyaTHOM naaTel. Bce 3T AencTBUA Bbl BbINOIHAETE
C MOMOLLbBIO MbILWKW, BbIAENAA HYKHbIE PELIEHUA WEeNYKOM NEBON KAaBULWM MbIWKK, U Nepexoaute K
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c/legyroLWwmMM CBOMCTBAM NPOEKTa ¢ NomMollb KnaBuiwm Next. Ha cTpaHuue Bbibopa MUKPOKOHTpOAEepa
eCcTb Bbl6OpP M3 CMMCKAa MOAENbHOIO PAfAa M CNUCKA KOHKPETHOW MoJenu, Tam e Bbl Bblbupaete
KOMNUAATOP.

3 New Project Wizard: Firmware ?

J Mo Firmware Project

'é" Create Firmware Project

Family PIC16 -
Contoller PIC16FG628A -
Compiler MPLAB XC8 | | Compilers...

HITECH C for PIC10/12/16
Create Quick Start Files MPASM [MPL.;B) f12f

MPASM (Proteus;

MPLAE XC8

€CS for PIC {not configured)

Back Cancel Help

Puc. 3.7. Bbibop moaenv MUKPOKOHTPOAIEPA U A3bIKa NPOrpammbl

MocneaHsn KHOMKa, KOTOPYI Bbl HaxkMéTe — 3710 Finish. B uTore Bbl MoJsiyymMTe 3aroTOBKY MOJ BBOA,
CXembl 1 WabnoH Ans UCXOAHOTro Koaa.

= New Project - Proteus 8 Professional - Schematic Capture -

File Edit View Tool Design Graph Debug Library Template System Help

DEEHN AEEC@DE~ |0
REYARY- G

[EB Schematic Capture x | e Source Code

EEEE RS

8

o |=|=
E
:

i

i
el e F e TRFLT

| mzws New Project pdsprj T
wesamme New Project pdspri 27.02.2014

FhaL:
| sk et g e ot at

o s [ R
I L I 3 I I I -+ I = I I I I I I E

’ |’ " [ | B Mokessages - Rootshest1
-2000.0 +3900.0  th

Puc. 3.8. 3arotoBKM NpoeEKTa
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Ha KpynHom npeanpuaTvMu, HaBepHOe, CBOWM NpaBwuia opopMIeHMA YepTexkei, HO gnAa Hebosbloi
dMpPMbI, BbINYCKAIOLWEN, CKaxKeM, E7104Hble TMPAAHAbI, MOXKHO pacneyaTaTb CXemMy M3 Nporpammbl U
NOAWNTb K ZOKYMEHTaM.

NTak, nepexoaa Ha CTpaHWUUY KoAa, WUCNO/Mb3ys FOTOBbIA WA6GMA0H, 3anuwem nporpammy. 3aKoHYMB
3aMNMUCbIBATb TEKCT, UCMO/Ib3yeM BO3MOKHOCTb OTTPAHC/IMPOBaTb MPOrpammy.

2

File  Source | Build | Edit Debug Config
[ 25 &l 4 [t Build Project  F7
loté | Rebuild Project

B8 Schema

f

FEJEEE <3f| Clean Project F&

4 (= PIC1
4 Souxs %" Project Settings

main.c

Puc. 3.9. Pa3zgen 0CHOBHOIo MeH0 414 TPAHCAALUM NPOrpaMmmbl

Ecin B TEeKCTe Nporpammbl ecTb OWMOKKM, TO MPU TPAHCAALUM Bbl NOJIy4MTE cOObLIEHUE 06 OLWnbKax.

> Mew Project - Proteus 8 Professional - Source Code = &
File Source Build Edit Debug Config System Help
ODEEHY SN EEdEEE @ =X 0 BB R E R &b |v of &
[EE Schematic Capture auw Source Code x |
Projects & | main.c [©
4 = PIC16F628A(U1) 1 /* Main.c file generated by New Project wizard A
4 Source Files 2 *
main.c 3 *
4 *
5 *
[ */
7
& #Finclude <xc.h>
9
10 vwoid main(void)
110 ¢
12 // Write your code here
13 while (1}
14 BORTA.D = 1;
is _ delay ms(1000);
16 FORTAR.O = 0;
17 _ delay ms(1000);
18 E e
£ >
WSM Studio Cutput =
Microchip MPLAE XC& C Compiler (Free Mode) W1.10 A
Copyright (C) 2012 Microchip Technology Inc.
(12730 Cmndscient Code Generarion nor ausilable in Free mode (warning)
Error at file .. /main.c line 14 column 6: (195) expression syntax
Error at file .. /main.c line 15 column 32: (197} undefined identifier * XTAL FREQ"
Error at file .. /main.c line 16 column 6: (195) expression syntax
(208) exit status = 1
make: *** [main.pl] Error 1
Error code 2
v

> [» ] ] B HoMessages | Readw

Puc. 3.10. CoobuieHune 06 owmnbrax

Mocne Toro, Kak OWWBKM HalgeHbl, OWMOKM MCMPaBAEHbl, MOXKHO MOBTOPUTb TPAHCAALMIO, YTOObI
nony4ntb paboTatoLyto nporpammy. Mpu yaauHoi KOMAUAALUK NPOTrPaMMbl, Bbl NOAYYNTE COObLLEHME
0 TOM, YTO NPOEKT CKOMMMUANPOBAH YCMELLHO.
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> Mew Project - Proteus 8 Professional - Source Code = &
File 5Source Build Edit Debug Config System Help
DEEY nEEAFER- @ =X DR 6 E #pbue v et B @
[EE Schematic Capture auw Source Code x |
Projects & | main.c [©
4 [= PIC16F628A(UL) 4 * Processor: PIC1£F&Z84 ~
4 Source Files 5 * Compiler: MPLAE XC&
main.c a */
7
8 #define XTAL FREQ 4000000
9 #include <xc.h>
10
11
12 vwoid main(void)
133 ¢
14 /4 Write your code here
15 while (1)
16 RARO = 1;
17 _ delay ms(1000);
18 RAO = 0O;
19 _ delay ms(1000);
20 }
v
< >
VSM Studio Output (=
I LOCEL IOl spdcyE useEa oI Uy or T OYyLES 1 oLy ~
Microchip MPLAE XC& C Compiler (Free Mode) WV1.10
Copyright (C) 2012 Microchip Technology Inc.
Running this compiler in PRC mode, with Cmniscient Code Generation enabled,
produces code which is typically 40% smaller than in Free mode.
See http://microchip.com for more information.
Compiled successfully.
v
< >

’ |’ " o @ MoMessanes| © Ready

Puc. 3.11. 3aBepwatowas ¢pasa KOMNUAALMM NPOEKTA

CUHTaKCMYECKMX OLIMBOK NPOEKT He CoAepXMT, HO M paboTaTb nporpamma He kenaer. M Tomy ectb
NpUYMHbL. Mcnpasnm TeKCT, 406aBUB C/I0BO KOHPUIypaLMM 1 Napy CKOBOK.

#include <xc.h>

__ CONFIG(FOSC_INTOSCIO & WDTE OFF & PWRTE OFF & MCLRE OFF & BOREN OFF &
LVP_OFF & CPD _OFF & CP_OFF);

#define XTAL FREQ 4000000

void main (void)

{
// Write your code here
TRISA = OxFE;
while (1) {
RAO = 1;
__delay ms (1000);
RAO = 0;
__delay ms(1000);
}
}

Tenepb Nporpamma paboTaeT, B YEM MOXKHO ybeanTbCA, BEPHYBLUMCH HA CTPAHULLY CXEMbI.
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vDD VDD

RAT/OSCA/CLKIN RAO/AND 1L RAT/OSCA/CLKIN RAD/AND [t
RA6/0SC2/CLKOUT RATANT [ RAG/0SC2/CLKOUT RATANT [
RAZ/AN2IVREF [— RAZIAN2IVREF (1
RAS/MCLR RAJ/AN3/CMP1 [—= RA5/MCLR RAJ/AN3/CMP1 [—2
RA4ITOCKI/CMP2 RA4ITOCKICMP2
RBOANT [=2 RBOANT [=2
RBIRX/DT =1 RBIRX/DT =L
RB2ITXICK [ RB2TX/CK =3
RB3/CCP1 [ RBICCP1 [+ o=
RB4 [ RB4 [
RB5 [—i1 RB5 i
RBOT10SOMICKI (12 RBGT10SOTICKI (12
RB7/T108| RB7/T108|
PIC16F628A PIC16F628A

Puc. 3.12. OkoH4YaHMe paboTbl Hag NPOrpaMmmon

B nporpamme ecTb OTNAafuMK, HO CKasaTb 4TO-TO onpegenéHHoe... [a, ecTb OKHO HabnoaeHua 3a
nepemMeHHbIMKN; A3, MOMHO MOCMOTPETb PErucTpbl; HET, MHe He yAa/ioCb 3anyCcTUTb OT/aAKYy, Kak U
HaWTWN YTO-TO B daiie MOMOLLM O TOM, KaK 3TO cAenaThb.

> Mew Project - Proteus 8 Professional - Source Code = B
File Source Build Edit Debug Config System Help

D) 5 | oY S <a (3 B 5] o | @ =X 0 BEBR @ E ® #|Debu v

B8 Schematic Capture X " aw Source Code x

PIC CPU Source Code - U1

MEJP-F $4 Lgp:

Mo zource line at PC address [PC=0000].

WSM Studio Output PIC CPU Variables - U1 PIC CPU Registers - U1

PIC CPU Registers - U1 (-4
PC: $0000 INSTR.: GOTO OXO7DE&
wW: 198 $C6 %11000110 5P: O

STATUS: 28 $1C %00011100 RPx: 0 Z:1 DC:0 C:0

FSR: 28 $1C %00011100 PCLATH: O $00 %00000000
OPTION: 255 $FF %11111111 INTCON: O $00 00000000

PORT A: 224 $EO0 %11100000 TRIS A: 255 $FF %1111131331
PORT B: 135 $87 %10000111 TRIS B: 255 $FF %1111131331

b I Il H | @ 7Message(s) | PAUSED: 00:00:00.000000

Puc. 3.13. HecocTosaBLMICA CeaHC OTNadKu

29



B.H.Tos101060B Proteus 7 u 8

Ecnn mHe He yaanoch, To 3To0 Mou Npobaembl, He AyMato, YTo 3TO Npobaembl Nporpammbl. A nocnegHee,
YTO MHTEpPEeCcyeT MeHa — MOXHO /I UCNOJIb30BaTb PpaHee Co34aHHble NPOEKTbI B Npeablayluei sepcun? U
He CTO/IbKO 3TO MHTEPECHO MHE, CKOJIbKO, AYMato, MOMEe3HO 3HaTb TeM, KTO MoJib3yeTca Nporpammoit. B
OAHOM M3 paccka3oB A ucnosb3osan ISIS ana moaenuposaHua paboTbl AaTuMKa TemnepaTtypbl.
OTKpbIBasA ¢ain, A nony4yao cooblueHue:

> Proteus & Professional

_ The ahility to open DSM or LY'T file directly is provided only as a shortcut for accessing existing files.

[ 1 Y'ou cannot open a schematic *and” itz associated layout using this method.

Toimport a complete project please use the Import Legacy Design' command on the home page.

[] Don't display thiz meszage again.

Puc. 3.14. CoobuieHune npu oTKpbiBaHUN dainna, CAeNaHHOro B NpeablayLien Bepcum

CyTb cOObLLEHMA B TOM, YTO OTKpbiBas ¢ann cxembl, A He MoJy4Yato MOJIHOTO A0CTyna, Hanpumep, K
BbINOJIHEHHOW paHee (ec/M OHa MMena MecTo) Pa3BoAKe MeyaTHoM nnaatbl. ANa nonaHoro AocTyna K
NPOEKTy ero cieayet MMNopTUpoBaTb (B meHio File ecTb Takaa KomaHaa). B AaHHbIA MOMEHT MO
MHTepec npotle, byaet v pabotaTb cxema?

* prl - Proteus 8 Professional - Schematic Capture = B
File Edit View Tool Design Graph Debug Library Template System Help
DEEHY REEARERD- @ B+ | 8868 Q o B3| EEE et AR AR AN
Schematic Capture x
A C = =
9 ]
+ ! 1 &
L
£l 4 i
=B o | &
k. T @M oDevices Leot
s 0518320\( Tenrerature:
= D318520 @27, 1258°C
=
- EEIIJ?DZ& B8 g5, msmaznus
LMOTEL BRI EEIEREREERE
2 MINRES10K
HPH
% PIC16FAE7
PNP
POT
a
=
/ - RV1
[ [ .
@ =
® L
A
+
P Il M| O 7Message(s) | AMIMATING: 00:00:02 600000 [CPU load 473

+3300.0 -2800.0 th

Puc. 3.15. PaboTa cxembl, BbIMNOJIHEHHOW B NpeablayLlei Bepcumn nporpammsil
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[aTunk TemnepaTypbl NOKA3bIBAET NPaBU/IbHOE 3HAYEHWE, BEHTUNATOP KPYTUTCA, CKOPOCTb BpPaLLEHMA
BEHTUNATOPA, KaK M 334yMblBasiacb, MEHAETCA NPU U3MEHEHUN TeMnepaTypbl — cxema paboTaeT. Y1o u
TpeboBanocb NPoBEPUTD.

Pe3ome

A He paboTato ¢ nporpammoii Proteus He NOTOMy, YTO OHa MEHA He YCTpamBaeT, HO HeT 3a4ad, KoTopble
cnepgosano bbl pewatb C NOMOUWbIO nNporpammsbl. Ecnn Yy pa,u,momo6MTenﬂ €eCTb BO3MOXHOCTb
nopaboTaTb C NPOrpPamMmmoit, TO OH MOMKET onpeaennTbcs, yCTpamBaeT M oHa ero. [as npeanpuatmm —
Yy4ebHbIX NK, NPOU3BOACTBEHHbIX — MPUMEHEHWE MNPOrpammbl 3aBUCUMT OT TaKuMx (aKTOpPoOB, Kak
CTOMMOCTb NporpamMmmsbl, onbIT pa60TbI COTPYAHUKOB C ﬂpOI’paMMOﬁ, HO, U 3TO rnaBHoOE, NPUMEHMMOCTb
nporpammeol K pelleHNI0 KOHKPETHbIX 3a4a4, CToAWUX nepeq npeanpuatmem.

OAaHaKo He Tak MHOTO NPOrpamMm M3 Tex, YTO MHe A0BeNoCb BUAETb, MO3BOIAKT MOAENPOBaTh paboTy
YCTPOMCTB Ha 6ase MMKPOKOHTPO//IEPOB, KOTOpPble MMenn Obl MHOTO BHELWHWUX KOMMOHEHTOB W
OOLIMPHBIN CINCOK AOCTYMHbIX MOAEeNeNn N MUKPOKOHTPO/I/IEPOB, Y BHELLHUX YCTPOMCTB.

Ona HebonbWoON GUPMbI, BbINOAHAIOWENW Pa3paboTKM MO 3aKasy UAWM peanusylollei cobcTBeHHble
3aZlyMKM, NPOrpaMmma MOXKET OKa3aTbCs BECbMa MOoJIe3Ha, a €€ CTOMMOCTb NpMemaema.

Paguontobutenn, KoTopbix 3anHTEepecoBana Nporpamma, MOTyT HAaUTU Ha MOEM calTe MO MepeBos,
PYKOBOACTBA K paHHel Bepcun ISIS. PyKoBOACTBO BMOSHE MOMOXET ocBOMTb paboty M c 6onee
no3aHNMMUN BEPCUAMU:

http://vgololobov.narod.ru

A He gymalo, YTOo paauontobuTenel He ycTPoOUT ceabMan Bepcusa MPorpamMmbl, HO U paguontobutenu
6bIBalOT pasHble. Yem 1 cnaBeH 3ToT tobo3HaTeNbHbIV Hapoa,
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