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3.1.’t h” t eo h~™ ;.mo ao® “ho ’“e* PROSplce Yhom ax ytoh™ |S|S.
1IGJ)|HJ u‘;d3 o3r Utstsmsozxq’(g dLIZludsz dZJmer]tGJHfI]ISSJOZOZIS YiotseteOi 3 Proteus, tisBrisHA®RE fiH 0l
Btz hisj ddtedy il sihiskttjddi Hew ktsets, ystser fizjHzEMd2 GOk jted0d BYd Bk tisdws jd.
REBASOYdy o jOdkAdses Yo jHiddw Ad jChtshkrn Cstshidstse o hejd, hshsOedjthtr= du d&dn, o
HlotseteOi 3 I1SIS shbsero0jsiiw 40 ttedd ik jkdd SPICE-gisH jidtesodhdw tfise jH jkdw Stsdstfist jdistse. cLTS
SPICE (Simulation Program with Integrated Circuit Emphasis) BY& OLOBGIOE: o sOzdWistetd2mSsd
Eidojtehdisjlsd adwSzd o &OYOLj hikdHihwkrn eésHie teshdses 9jC0 d HJ-WOSks flsOk shisos2 Hiw
BBEZ N diiso0 Hiesete0i3, hddszizdez=sMdn tsodnjhdj Az jSktshtkn CshYshidsss. Sks d P-CAD d
MultiSim (Workbench) d HO>Jj LOSE?2 odéhkt, $0¢ OrCAD. [fktdydj Ieskizn0 sk Efsdwizs
LOSEZEO W o ks, usts Jndd s0d dhtfsizLzjishw o jtehdw PSPICE (cOLEOBSOZEOW Wdtds2 MicroSim
Corporation, Swslststelz 9 1998 ¢sHEZ BEOCSHkIzYGE «tfiesddsisddz» OrCAD), s I1SIS ProSPICE BOLdtsk jisfw
%O Hiszesd Sk, disjklzjdsh SPICE3FS. IshSsi S, Goydeow f ojehdd PSPICE2, o ¢j? tfiswadddi
il j skizdydw sis fisOzHOESO SPICE, t0LE0Bskyded ek jzn0 tejHzfie j>HOSE, ysts &j ofjsHO
SPICE-gsHJdzd Missteskidn Wdtd3, Bs@hdihses du Skt fiejHshsOokw jls PSPICE-dGsH jid BizHES
OH S0kt Mddzedeseds v o ISIS.  ujl G4 ®Jkdd, dhed LOckWhkzs! o BBEASICH O%OESSOY A
Codstistddisse ISIS, bt dsybks Lo, yst BoEzPdihses GeHIEJ? HiHiisOodz it dijbus SPICE-
BtsH jdvezd].
ISIS tfsHHjtexda0 jls COS dizs jte0Sisdfodizts fddszdzwyds o o jOkdsd ot jdijdd, 50S d hddzawydes f gadhshats
GteOWdtse, othifissdLosHWP dr fdekOzr o tjHjEjdk - bySon MRddr f EhsOusod ke dd SO
fesBEdCORd. 1 d=BsER NEkyod tsedHikdd Medkr teshudsreoshw f tsksh1s  ofsts jaksts o
Ylescte0Od3dzlz Mddslzazwistste® ProSPICE. & COMHES? Gsot? ojwhdj? Proteus WHEs Prospice tBhisadw jishw,
#Otteddz i, © ojwhdd 7.6 SPO tfishisOadw jisiw d ojtehdw mddskzdwiksted ProSPICE 7.6.00. Jjtehdt WHEO
a0 j2 Cstfdd Proteus ofjeHO a3yl tsh@tht st o dsed fddzevydd fehizj LOYEhCO &0 o tisdkdk jkdi
=B fest0 dizd cteOWdt0. ProSPICE tOLzdysr = ojthd? &J oLOdisLOBjawiky d Lobdhjdgr
ZdydiLdj? &0 tesceokdz. Yid dsedd odtehdw Proteus, kj& Btz jj BY fistesj WHiss ProSPICE efstes j&s ©
HeseOhdBE.
JHEOSE HOXJ MO J hdzdHkdd odehdd &J o fishisswidd ZHsokzjsostdls? Lot ™ o dr 0BBdydLEG -
fsizLso0k jzj2. IsUssdil, jhed or tfied hdlzdwydd fHadi3r o tejOkAdsd otjdikd tsiyds) o dse
HleseOBB T Lok z AT Sodit ks jie0 100% d fistssh jdd j:
Simulation is not running in real time due to excessive CPU load
ad@zdwydw & j tsOBsOls o te jOddsd ots jd3 jid dL-LO Y jLd3dtehs? LOGtelzL¢d yddiste0dz1dtsets ety st
fissdls HsHEROA tB ditfsiz Lso0kdd cteOW st HEZW 0&0EdLO tise jHJddw finjdr.
SO teOaddzts, st fissB jkdj ovdjkojs dL-LO0 yejLdjtelkis? Loy jhdshisd fnjir Od%Odsese ™ dd
CsdstfistzjaasOdsd d sy rists? dasdflsdtesa0ls+ dn OBkl %0 HishsOsyds oY istdn yomssison. ABLBsMdEshisd AT
Cdztf4 =5l jteO &2 B jLetsOkduir, O tfied dizls jte0Ssdods? hdkkzdwydd d1odzow HisEW te jhzthse «id JHOjishwW» &0
oHHeYCE A ji3jdkte, fsHjE0Pdn 0Ssdodzys ceOWdEE: daHACOydw, Ofdidietse0ttrj tesesHO d
fesBldSd d b.4. WJ fssds LOBYo0k4, st d odlkOtz Y dimktzdjdsy: shydiedsasow, s02d k-
YOMslssi jte, otizAlsg3dists /OBt jiedzdste™ d tfis. MO s hiBd Wedweskhw Olsdok &3d d3sHJEVGd o StXd
#Oetel0Bls  Mddszdwisste. A ks >4 o™ fed wOMydls] cteOWdtse kOCE2 o0xMEr2 WOCksts, COC
B flstesH j2Misodj Sdsf+Esls jisO slsmisHdls $0 olststes? fiz0dz. Metsls jizh ofnj 0o teOniudisOls ssySd cteOWdLo,
Ssiz4Ss LOEOdls %O Usts Bsz4Pj otejdjid. RBJEGS tisustdl Heddibjtd] ceOWdStse HEZW 0%OEzdLO
0d0dtseso - fnddf e jHtsysds ji1dGs. I Asshl tfsosHE tiede jHEz HhEsadkzE ydisokz L ProSPICE HELP -
eOLHj&z ADVANCED TOPICS => How to make interactive simulations run faster (s0¢ fHJdzO-
Juzs jteOSsdodilze hddkzdzwyds BY fistedd):
«JBH jezdeso0dkdj ydqwisses? fnd™ ¢0 HoO Isted tfsteWwHCO (Is.d. offtzsls+ Hs 1000 t60L) BYflstedd, ujds
0OEEsar?. Clsts sRIWhGW jlshw Isjd, ylst ensHWhd2 o ProSPICE ydWisses? hddzdwisste tfted
BeOBBISS j YydWisse n Az ks jlste stfizhCojls dhsy ihlset tidzyer - o ydhkidd?.
WOtedd s, Sy Els e i sy inhstsd Ijelsdld 11 600 4y Gy jls tBEOBOISTa0ls- HEs 2 ddkzddsese
YgWistse ™ fisBYiIsd? o mjSkdnlz, &t k Istets > Ssditf1els 0 tied hddzawydd hddkzhsdHOzdGses
GJhjteOlstcd yomistslsts? 2 Sy LOGkEZLEO AJu d@syjls HEshisdedlzist 100%. s0SOw Wisted0 hdehkodkzo
flstejBlzjls 60MydlsO tfedBizdLdls j+ds 60 000 ot jdjhk  n IstyjS o MiSkdHkz d HEw COMHE2 dL Usdn
sty tjsBatHA®RE, ylstBY BY i #02HjES ttjhjkdj kteOodjhkdw hatsH®RshIsd — tetsyjnh ¢O0ddses
BSizjJ Mizsyk 2, yjds tBieOBEISSO fiethistets ydWistotsets fded0ko.
v gesedn Seditfskjklstse dhlskdlsdets tstwishs: COSs] dsHjkdteso0kdd IstjBljlshv — 0t0EseEos
dizd ydWistsotsd. WOttedddts, Ysulsd off vuf-tsedto d yofiis+ sEJI tejHilsOok v ydwistse rdsd
BHJEVER], o Ist oW COC ORO&tesorj Ru: SUJOydshkrd Ehdidlsitd, SsSEHoEolsstr -
0k0tsetsor i3d. Afd CsBtiskjelsT tiejHhlsOat jahr J (disjjlshv eodHl o BOBEdEIS jS0R) NISOBHOGISE ™ d3d
SPICE disHJZVaRd Ists jBEH1s IsBiz1SE 0%0EBEEoR6E BisH jEdteso0dkdw.
riv ¢Jislsstera yjj? fistesets 0G0dsesor j s Motsj? tfedietH] SoltfskjelsT™ HASHY d tejLdhissir
gelzls BYist tfiejHiisQokz jkr ydWistes? dGsHJEAE. Glst ftfic0o jHEzdos HEZW gElsOMdtes RIR,
fsHiswedoOshdn jLdhistese, Az jgjklste ) tlsCerisrd Cohd jClstis® GO0 o¥asH) d  HOBHGS-
tojLdhistehs? dsedtd».
Az, otsls 3* shis 4 jhds d fsHshdd ¢ eOhhdsiste jadts sdtfse gsH jEzd2 o sl jizhj.



3.2

¢c.ao” 7 ISIS.

chdd dhnSesydist di eohhdsiste jedw ydists steOWdyihSdj gsHidd, Eottsskde Stisstern o BBERAtls jSOR
fstsgis: No Simulator Model (nj fiddkzddtez jizow dstsH ), O € ddds slsdshwishw Hie0Ssdy ifiSd ofd tsOLT jdi3* o
YOmis+ Codtfstjdistse, ¢ Colssterd3 HisC0 d2j teOLEOBBISOGY disHjkd, st ofj thisOk1G J Bsds tsHjkds* ¢o
ydrtej BsizAhdn ety wOLkduErj Primitive (feddsdisder):  Analogue, Digital, PLD, Mixed
(OkOEtsetsor j, ydWistse™ J, HftetseteOdsczdftelz jcdz™J  dsedydfSdd gOlstedyr, fkihodtr j); SPICE Model
(IBHJed SPICE); Schematic Model (bnrJdOlsduiow dsHiz+) d VSM DLL Model (HescteOdsdil 4
dBsHJEd, 5B jHdBJuhT J o BOBEAESISjSOR DLL). 20 tejLthkk 2 ottissh — 0 LOYJd otsBh j tisjHisOod j&
No Simulator Model, fiteOLE ko jyz — &j LOBY902sj, st hzh jhisezjls jhj d ARES, 0 €0C tjicjHO! o
GJsts sels > J teOLd jo3, Jhdd € Gjblz @il wd hrjdnsets dLsstOMjedvy, b Whitieddso (ontfisdsyjdadw
arotHEe d LOGJBOjdisets G0 jyOlsts? Yi0ls j djfls0). Al Hiw Usdm yjkj? d &OnsHWSIv o BBtk jSOR
ISIS k0S| St jtsT d dhkd or EhsOksedid dn o fnddlz d tistrisojl it Lotkhisdlst fidgkdwvydts, ks
sizizydls g iisssP jedd sB shdBCd:

No model specified for (sBLGZOYjbdJ Adz jd3jdls0)
Simulation FAILED due partition analysis error(s)

JB sl W Iy ] csostedlz, Gis YsolstedsAiw ¢ otejHBS — HEW SOSdm BEHJEZJ? o Mos2Mse0n hisodsadls
60dsySkz Exclude from Simulation (RifSEEydlst di fiddkzavydd), usser duBOadisAfiw sls Ass? shdetd.
Iedhsiztfdds ¢ SOz teOhhd3siste jiadts BhisOdz4d .

uBOYOL0 tiscsostedl s tfiedddisdo0n. Analogue Primitive d Digital Primitive: s ffjtcordy slsdshwishw
Bz hdthsets tejLdhsttes, SshH jEN0kEEEs, YOMst BEHIEJ? keOgLdhkttese d HsHE. st okstrd -
A jiz jls ydWistsets? dsedSd du BdBzdls jSd Simulator Primitives d yofjlst ydWietsern Atz j3 jdilstse L
Htelzedm BdBEABLJS. IS fasj? fikkd Asts sj >Jj SPICE-tHikd, & ofstsjdhrj ditfishisiHihsojdds o
mdgkzizvissts ProSPICE. fisets asyk sisd isdis? tieddzdisdfor dL BdBzdsisjSd Simulator Primitives, Ssbster j
Br offshizjHiisadd BlzH® diftfiskz4Lso0+ Yied MisLHORA] fnrdds0lsdydk = BEHIZJ? Stttk jdsts. sOC d ofd
SPICE-gHJdd, std fisHJEe0l eWH ~0L0Cs jiehr ~ Moo, Colsttr j LOHOGY tfs E@szyOkds, ¢t gkl
BYls+ LB Bk tist-Lise0jdz jds tfis Matsjdiiz Zhdssistejid . JYdhOkd] Properties (fots2flse), nOOLS jislh*
HiZW Istsets dizd disets feddidlsdo0 of jeHO disyis tshdsists jis+ © nddztfj ProSPICE Primitives (tdh. 1).

Tdh.1

Stescg  stsets,  geOSsdujhnid ofjeHO HEhzt®O Chsyto HELP died ovitsej Mhets2hike fiedddisde0,
zhlsOdtsodz jhdisets o tfisdz tfes jSsO (Tdh. 2). wd fistsdls tie Bt jc0lst Usddzd osLdsydshiswdd, shise jidts fed
BsHJEdeto0hdd 0G0Eseso m NRdd. 10UONsEs dLddddidd ofdes GHESEs dL hesMise CdstfsdkjdlsO
YsLotdwesls «sydodist» dGszydehkts His Astes fnjdk. Wk d JP4, ysts Sonodshw Asdn fots2fise. Ited
MsLHOGA] Bz MEEMEG~ BHiEJ? dL edidisdote shd GonejHESls Properties, ortsHWAdR o dr fishisOs
Heddzdisdotse d didsididdi Usdn fets2fise o sCkj Other Properties &jdsjHez jddts slsisejisiiv &0 tfise jH jddd
BHJEZd. YOHO&Rd] tsojHiddw d fes2mse PLD Primitive (dsedyinSdn gOkedy) shizh jhsedw jishiw
fsdsh1s kOBhdY fstke jshisodw, fisH jtex0Pdaiiv © JEDEC WO205. IsHtssBhs tid tOhhdssts ik o
msslse jishisokzts P j&z 6OLH jzi HELP: PLD Modelling Primitives. ffisBt ntyz shisOdsedisAiw &0 Mixed
Model Primitives, fisHjex0Mdn COS 0G0Eseso T 4, 50S d ydWisse ™ j fiots2iise0. TWH hes2hse Usdn d3sH iz 2
e jddz o YOMistshisd ¢ s dsedS] d isLetdw jis btftcOadwis Istsodwdzd Hf jte jSdsy jkdw disH jdz 2, ysts
ot tied MSLHOGA, GOYtedBit, B sdodBicOkstte GO0 s I BdSeshJB0R. W d shsekt eyl o
feddzdlsdo0n Mtshis@adzvesls Real Time Primitives. Gld fteddidisdo™ dsv BlzHjd3 tfteddz jdivist HEZW fisLHOGAW
OSsdot" = BBHJZJ?, SEltter ] toLotiwesl duijdwvist d Sthktesizdisso0ist Yookt hrdd o isydhnd
hddslzdzyd(d.



tdh.2

SPICE Model — s ss3j dsHjkzd SPICE, ¢ fisHjex0Pd] sjchssos stohobdi &0 wirej SPICE. Clq
sydhohdy  ©BI jHdjGr o WORer-BdBdskiSd f wORPdeitdik .SML (SPICE Model Library)
©OLB P jibrj o OS] MODELS tfletscleOdscs™ el izl vl o d5* Omfdssiiedds oLy st
tlods it SYdhOGAR GO WLrSj SPICE, s jHishisOad j& R fesdLosHdbjtVhd St kst G0 hotsdn
1OASOR, Hiw fisLHOGAW Netsdn WedSydskdez=h R gsHjz 2 o ISIS.

Schematic Model — fir jgOdydrj dsHikd, tfishstesiddrj f teddiditdis 0k0dsdsora d ydWissern
Heddzdisdotse. wn jB0 fsLHOjishw &0 Hisy,jteds jd3 dzdiisj cteOWdyifSs2 disHIkd, LOL & i itBOLE jishiv o Wo2d:
stfohoadw &sHjed i) tohhdijkdjd .MDF (Model Description File) i) tfsggsh1e ofstes jhkscs o 1SIS
CogydizviststsO (g jits Tools => Model Compiler...). rokjj MDF W02t sfdnOgdw ditfseLEzjshv kdss
hodgshisswis jz1dgs HEW fistike jishisolzs M j2 cteOWdyinss? dsHidd Shtfstits0, kit «esHise jak j» tits
GOLGOYJRds dizd tfssdLotHlsjizs WOk B jHd@wskiv o BdBhdtljSd SHdNORd? Ssdttkjdste i
O dte jdkd 3 .LML, Stslstste™ j SO J. tsOMtfisksy jir o YOS MODELS HftotseteOzcz ™ HMotsls jizfy. Clsts? etelztftf j
d3sH L2 B37 yizls YsLyd 2 jzdds shisetsg odddokdd, gshSsiz1Sz Schematic Model ¢0dBsizd tied jdszjds ™
HaEZW B Y flstetsets MSLHOGAW NisBhso jad ™~ GBHJEZJ2.

Wz d YshizjHevw o HOGOw «tfissHodisOws ez, «dLsGdHs0» el jziho - st VSM DLL Models —
tosetcOdtstj BsHikd. Clss ofij ditsHidd BoSesSahbtettd jtsse, YitedWitsdd, NG A dBHISOkSESS,
HOLYASE® o fissyow, fissyow, tesyow. A j Asd dGisHjid tjotdLse0kr fieset0ddt ™ ® ik jd d dhtst Lzl
HEW fddzevydd HAEOBAYNCd] BdBEZdSjSH DLL, fthtdtdtete0tsr j thed dn HsLHOGA]. REBjbEs LHjh
Ctoseslsiw d dn i jddszf jise0, o G jHshisOked bisxj. f=B0w shds0 Hise0Bdkdhkss, HEHEZP jGkOw, fid
fSLHOG BisHjkd o ko0 jisiv o disesudit it J GOt jSondw sk Liso0lk jizj? tesce0ndr. stshd i,
tfed fMSLHOGA] HeeteOBBE R BEH k2, SOC theOodizts, HEYEZNCOSKNW of josLdtyG j Eifiesh judw, O
GJSlster g L Slsstern @ jls Z¢0L0kd? o Rjwtor %O AUsd dsHjkd. ed ditfiszLso0hkdd HisseteOdmiE -
BEHJEJ2 o Mosdn ©LOLEOBSKSOR @j MNEjHZjs sMHOLY sttty jdskses nsske jlhisodw  tise jH jadw
to JOdA sz Codstitsd jdislz (RdStetsCisdistetstzaz jtolz, dlzHASOstelz d 1s.1.). sy 3l bsts 5B stsds Gz0tfistsy! LOBY 90Esls
Sl juty j st Lse0k jid ek jzh0. ¢ s skl gsosH fiedosyz ofj ot jdw sHAE o kbl M teddjts f
dBhEesEOLEeWHE Y d3d ydWisso ™ dd diHACOLBE0Rd. 1k ¢l tJ0kdLEa0hr 0% 0k0dkEsesej Mos2hise0!!! uvOSs
LOYj& 105 o Metsdn OLEOBEICOR, jhkd thd i jHEOLEOYjBY SsE-Cs HEW tise jeSd t0BSkshYshsBRshSd,
YJtfivist ¢ Asdcs dHASOLSEOR o josLdsy bz tBoNtl: tjLdhlkser, hdzserj Sesyd d . 0GOEsesekzEs
®dhlztez, BjL Cbstes? ©j0k GOV fiRjd0 Hj2Msodl jz1ds OBEO G BEzHJS, O ks d Mz jéS0 «LOH T ddfs».
sk juts, jhtzd 106 i jHshisOat jb o Ot jaHE Soh ks jie NASA, did HOMJ GOP jes Thhd2nises Avd, ks
BBl d ddsddls fds ik HEhSsEOE G ashifissdLosHdls i jdkz. WS esHjir o0k 50Ss j GO HEBONG: 2 did
sWlks? fjehtkoks] f) ojitd0 seteOhkdujkhrdd osLdsbshivdd — At ExJ dL eWHO «ijShiz0k kT
dLotsOP jhid2». Metswodlsj letsteyjftlzts fBjcowsl, Solses? offjeHO hzOodiiw wizinSd? dEMds. Wk d o
LOSH B jkdj Astes ddtedydhtees sishisztd jedy ntylz sidsdlsdlst, st d&d sHde hdhkzdewist d¢j LOdjddls
fstdshis = o jod bt j BisHjidtesa0hkd,j istss2se0, oSl BT ¢0ottey jhdkr d st ¢ j BT & fisxbts fiSsi-Ss
esHEE ZHOURS ostWld o ©0hdd «ABEREEZO-1» GO Sshy-esbkjtj, ¢t fjo LO ikt tojozdses Osbts
BZOSHsEyGs o jROkt o BEA®02Nd2 fistke. i Astes ¢j LOMSEORs0G GaSks, djHOsGs ditfrlsod GO
heBhso jats? MSktsj. Gl skushdshv St o jd §OSjk0® hlobLEsss tis jChdtso0tdy d HOMJ ¢ kOStdhE
@tz $OS OrCAD. L SOMHE? YiseEOhBT jhst fosd fushr d &duzhr. ¢ 3 OS2, d HEW yjds
tistz1Ls904 W — o B0kt 10B. C & hsedE0=h LHjht fiesosHds! fsOobjkdw d kjhsT, 0 fjtjrsyE ¢
iz jHizEs jdiz eOLH jiz FAQ tfts Jstsls jizht.



3.3.¢™ aom 'y m ax"foh™ Proteus VSM.
WON b istelsdydnSd? ASmeiztsh thesHSENOJShW, d HEW tswidgiddw 0BT hddhkzewistst W ¢ Goh jo ddydets
tlryh jes, COS thedojiisd SOEdist di fisOises sHdhOkdw Proteus VSM SDK f) ¢ jSbssterdsd dstsddsd
CoBBjEsOedvBd  (td. 3). wewid d %OHieOotzjhdw oLOdUEH 2MsedW EOLEquG A fishisOakvshdR
fddsziwiststs0 HsSOLOGT fists jESOR.

Tdn.3

RL HOOGLORBT odHbs, st ISIS GjtshjHise jahs OBSSOjSs sz St 1) ceOWdujnSdkd dsHjiwdgd,
teOLB P jkbr&d o tesjSsj d WHistsds hddkzdWistste® ProSPICE. s0S W ] ktfsdidkok ovhj, ProSPICE
st jedtelzjls 1) OGOEsssordd fosMse0hd GsHzi? jtjl SPICE3F5 d ydWeserdd yjejl DSIM - —
YqWistses2 fdhevssts, ST LO flujls sses, yss stitdezds ) Bighdd Sstdyjhsetst H0L0djsttss,
wolw jisiv GOABSEjj BYijstrd. [Bhsetiddj OCkdons? ceOWdSd shzP jhsewvjshv s kdksiyouds f)
OnsEls? sCEs 20 COHEse o fjSthHE. stidujhses M SYjeoyd? fs erydieisds Az jSsedujhtdn
0100 jistetso ditsyjls HAEOl GifSst1¢dn Bdkidstse, d seteondyjts o ydheds it ¢s? st 10h i
Cisdstf1 515 jiteO. Sz JChstecfu iSO detsH_itz+, o s vtz of tesee0hdzow, gl dijst o hos dsoWdyinSd?
qts JieW j2, dqaz=Pa? et jhdj 1SIS. ISz S stjeoydd ts sahtzydetds owded (O tksh j
RGOLOK dlzdz Wiz 1c0, Sisiister2 oF GOBEEHOjlsj GO 1Ct0h]) d LOfuisO Atz jSstedyinSdn §0L0ds jisse §OS
BY tOLGjNjb" o HOO teOLG  n dis jteW j2m0 HO jhj f) 0Lk di3d hSsteshiswid, diyHE Gdhd GjsBrtHI)E
sBEEHOL GjSHists j fisslsksh jidw, Ysts ' SHES G st judis Hiskzessl.
3.4. “h"a th ."e a”¢ |

IsLate0P O jgihw € bjds stfydvds s jkts System, Ssbsterj W ¢j fisok stdih o0kt 0kt j. ROS, hhso0
LOdWE jos System => Set Animations Options... (tdh.4). T0&jj & Ol jdzd stsiz+Ct GOLEOYjhkdj
OEsYJS o fleOos? YOMkg Uss? Ok jkd, bitjt! fledhkO tist0 Lioks — ysts HSera0 jsiw LO ydihtokd o
E_jots? yOfisd tsCz0.

Tdh.4
J tjtcosds »J Sk Frames per Second (SOHtsse o fjSkdHE) d sBEOLEZYdEA #Ohd 20 COHERe. IS

teJSod3iHOYdd  teOLEOBBIydSte  Ass  LGOyJhdd SHsdB0zrGs  HEZW  BBEAPdEhsed Mot jd3idd A
Cdztf1 B5ls jtetse, SO COS BN jude0dls &odizizyh ji hsskish jedi GixHE hekz0y jakr & oshtftsdLe JH jkdid
ateOWdCd d dOctelzLSs2 GO cteOWdy iR tetsydfiyste Cisdstf4sls jted. W ts dfidzd Stslz-ists «hOdsedzde™ j telzySd»
tJ HOBks tfisCsw, ksts sy dls tisAShtf jtedds jdlsdtetsaOlst f) jets dLds jdjddjds. vejdzdyjkdd L&y jkdw (max=50)
zo Jizcfydfo0 jls %0stelzL Sz G0 AL, Izd jd4 P jhdfJ — 23 ji+ PO Jls d LOBjHEW I Odddz0yds.



1010t J j ~tsulz s jHktts jHdls, d Asts BEzHjis tfisHIso jtexH jdts teddztsy dddz v ds tftecds jtetsds, ulsts ofyj dLdzjdzjddw
® Animated Circuits Configuration skshwikhw k@St ¢ SkCerss®z 0 HOGET2 GBids tesiSsz
fsrteOdwEsksiiv odz s f) &dds. U.d. BOSHddEE, st oF hidsydlsj «dhtfistalsdist» Asts 5 jSzMd? tftets jSls o s tied
htsodd, usts &OMdlsj Shstll «tsnteOddist».
SizHO Bz d? dizks jts jf tie jHisQodwesls Timestep Per Frame (st jd3 jhds? dils jteoOk &0 COHts Okddzoydd)
d Step Animation Rate (YOfistlsO COHtese OhddOydd o M4S). It kdsskyOhdrts thd LhsOdsod jdr
fstslse jishiso jdts 50m  (gdddzdhiCzdH) d 4 (SOHEO o fjS). jteor2 YOOk jte stts jH jdw jls ote jds jddts?
diis jteo0dz, 4O Stslstste™2 tfietsHodd jlshw hiddlzdwydw LO sHAE COHtE, O alststes? — Ssdzdyjfsets SOSHR SOHtsse o
MJSzGHEZ. YHIN W HBIDj6 HJEZ0* P J SHAS, dgi tujdr ddiedudhttd sishiszgijedd sis sJdT, howLodds ] f
ZdheodhisdSs?. ks o bisd, ysts HEW OckzdySaes fikzse® Frame (SOHts, WisOe®Ridls, Wisj2d3...), W HOOMHT
ditfsz- L0k Y it jotsH «COHte», Gs disjttts © Ustse tsCtj Hetsls jiziO ofyj SOS LOBIN OGS, Uss & ksted0ddis
azOH j= M jots telzhinCdds wi v Cisdg yjiztse jSO dssyjibs «iHodthizis+ Clor Pizs. 10 atsls Alsdf HOO YOtO® jistsd Bisiz+h j
owLohr disjudts f) hddzdwssttsds ProSPICE d €0 BY oLOdisiBEOsGY j. Y& ®jehj LbzOyjed]
Timestep Per Frame, bkj&3 @JjHEZjkiij SBhsedw jkhv OkdBdso0t#ow (OLdRSO, ¢t LOks dGsyGS
teOLEEWH jis4  tfisHtstsBashisd B fstestitssls jCoshdn esydiise. uvj orydhdjkdw, Ssissterj ProSPICE &j
Ehfje LoSshkydst € dssdislz sCshyokdy Timestep, kejLOskiw o &j onatHWS o HOGGT?2 COHts.
JOChdiok1¢sj Step Animation Rate — Ssizdydfsets Usdn 502 jfso o fjCkdkHE, Clstes fsLotdW jis
hisOdtsodist Metsls jizf) wOodts 10. P SHES Gjk0ksa0&Ow H 0k — tfied kds i iddd 4ot jlte0
Timestep Per Frame, jot dGsyds g3 jéAhdlkst HOMJ HE jHAEdyY d HIMWCse d3dStesh jSzgH, & ted ssd
fdiz+its LOd3JHAdshw fddszdzvydw Asts Ists, ybsts zdsji+P0 s GOstelzLSO $0 AT Stsdstf+Els jie0. ¢ syt et
offtsdsdzdls j stfwis+ Usts Hetslsdodzts j fstse jid o disej:
Simulation is not running in real time due to excessive CPU load
Ched &OyOk? GOROZAdGEs &0 tistewHsS ke jkdudedlst Timestep Per Frame HOMj &0 tesyfhg,
sk jCosh jdt  GitesOzdts, ov itk tiskydst Atk «estoydukdt».  phw  didshistoydd
ovh jinCoLOGEEes  teddz0cO jishw teddzjte Dinamic_point, fisHjted0Md?2 bted o0tedOds® HALO2KBO Slow
(BJHEjddr2), Standard (s kgskyOkds) d Fast (BYister2) f) eOL&T & ¢Ofstes260dd Timestep Per
Frame. s tfsy] jkz0Gdwes diSelststen tfistzLso0kjizj? W o HOGGsE fikkzu0j ditftsizLse0d AVR, AskW G j
ko dtedd, ysts Usts Cistets jClsdzts ) diisj2 Miststetsd™. idts o Istsds, ists teddzdts © ojtefidd 7.6, ¢is W COC BT ydis
fiHje0k WO2dkr fjSyd? .SEC HEW diistkd o Oty ojtehdd. s ojHA dhtfisk a0k sty jhists
Mega8515 d o sy ji+ fsOte™ = o jtehdwn b fieshists sishzishiselz ls. Atsls of HEz jk0 f) fedojHiddid tedds jtetse
%0 AVR — did ditftsdzLse0k! fisOtelzes 90-5 fjtedt, dizd dedhds! tfiskiLse0ljtzj? wOhhkdn o jtehd?
oL dshisd Yishdstsists jis Htedds.jter.
JBteolsdlsj 50SyJ akdRk0kdj O Yok jsts Single Step Time — di3jhbks & MowlOh f) Chstts? Step
tfishOctsos? Ohkdd;oydd etdLiz iz joO o thbsetsds Sk I1SIS.. Atk dl3jdbkts f) S0Sdld P osodd hddzawvydw
BIzHJls fissHode0+ W thed COMHEE GOXOAd Shttd, O ¢J ts P00k Bdttestitsete0dd ™ Slsteizdz jte0, Jhid
OS2 tfedzishisolzils © fnjdd — HEW Astsets fzP dfsolzjls HtslzeOW ChsHTO o © Hiskzesds Gfisd. hdd d0ds
tisBRsHA®RE tsHEsBER | teofhdsiste jis4 st ts, s zds jdA P dlsj Asts ote jd3w. ydw teddjt® o Slow.DSN Asts
ots jgw ZzhsOdsorz jés 10mS.

35, *h"a th .m ax7yg
I jiejHJd ¢ teOLBBiel fOORJteso 5CGEO System => Set Simulation Options... shikOkd, sZHO d3sEB
fsfOflst d fieOLkz dL s¢0 Animated Circuit Configuration (tdh.4), ¢0>09e Stz SPICE Options. Glsts
sChts tfie JHEOLGOV jdis HEW &Ofstets28d HOts0ds jistetse HddzdWistste® ProSPICE. Rt fisH jtexdls s+ oCtzOHSE:
Tolerances (H&HihCd tis Istybshisd), MOSFET (f0t0dzjlstt™ LI IsteOdLdhlststess), Iteration
(Cekdyjnlses hocse o evydhdiedwr), Temperature (IsjgfiwOlsktezrj HowOgjlstr), Transient
(fOte0g dlste™ tf_jto jrsHE - tietsy jfiise), DSIM (400d jlste™ fddszdwydd ydWisse n yjtfj2).
WHJIfA shisOdsaddhw &0 ksjn LEOYjkdwn, GO Skt~ 0%y jdisdtssa0dd akd0dkd,] OLLOBEYdSd FOBY jdists0
o fsOkHOtsESE HELP s ProSPICE o %0LHjkj ADVANCED TOPICS => SIMULATOR CONTROL
PROPERTIES. r&v shsOk1¢rn W tfeshists tiedojHlz teOhhdWistetlz GOLGOjedw. hid Sshlz bt Assets
YCOM Jsiv B30, Ists tejSsd ks GO ¢=BlE ChdMSE s ¢=Btdl du JoSjlte tistsets0dds: Electronic
Workbench, Multisim, Microcap, OrCAD iz dizd %0Sskjy tfis NOBEdz PSpice. dds o Issds, st OO dists ™
SPICE fddszivydd H&w ofidn Asdr issete0ld sBELEOUOShY Hieolsdydhtd sHAROSEes. A Ssiyj st
YOte06teOWO W tsOLBJ iz itfdiisS Shde, o Clstste ™ st SYdhOd T Istydbts.

1 JASkOHSO Tolerances (tdh.5). WO Asts2 oStOHS] e jHisOokz ik OwOdilter, stiiejHjdwshd]j f
COSs? Issydshis+= ProSPICE tfissdLetHdls o ydhizdddd tedhded?. ed sydhkt orisis? sydshisd
sy dls tislste jBso0Ok1w Bsdz4 j ot jd3 jdd HEW disH dzdisso0dkdw  © tewWH J fikky0 jo te i jidd disdis
& di3 ks MesHAWgshsd oM j.

ABSTOL - Osfystzt=lszow shdsto o, jiso ksCse;

VNTOL — HtszflsdzOv shdeCo 0y jk0 ¢ottews jkd2;

CHGTOL — Htstfizilsdcz0w sh dBSO 6Oy lsO LOWHESS;

RELTOL — Histizhsdiow skashdsje1aow shdsto ohyis0 Gofitwyjad? d ksise;

PIVTOL d PIVREL — Osfisttslséow d skhshdsizdow ojeduder  Ad j6jdso fiststd  dOistedy
bLEsorn tesosHdBEMS 2;

GMIN — Bdidiz0dz 40w fesosHddshs? odlsed yjtfd — sttsjH e jls s jySd sBolsts hdgjh jkdr
ftzztiiesotsHbdSso T f jts jrsHEse d Hiskzedn sy s rdir f o fsSdd di jHOENss. d tWH hikkzyo jo
i D jhd ] Asses LEOujhdy gyl tehtyr fedzydst finsHddgehst HEwW hndd, Stisster ] gied
MisOBHOEISG Y~ YOO jiste0n tis EhszyOhds & dij=k tjhjod?, sHEOSS thed Ustds tiswoLdishwv



ssydshis+ orydidjed?. HesosHBEMs Bidrhd EhsOksod jddses LHiNA LaOyjddw tediddoishw
tcOabBs2 Glzdzts;

TRANGMIN — d3dizdz0d-dOw 4 jts jrtsHEOW tfissosHAdsshis;

RSHUNT — Htstiziysddisj hstisssdotjtdj EsjuSd HEw ofjn kidse slbshdlsjd s s8P j2 hdgr.

Tdn.5

1 JSZOHSO MOSFET (df.6). W0 st oStOHS | fishts jHsisty it 6WH J0E0d jitse, St jHjdwshdn o
SPICE ¢ st jlstedunSd. oLt jte™ MOSFET Atz jgidstse thed idsedd, st std eohszsy it 0
tsHEsY S dids Jote0t s BaStstshnJBr. Rajis tstssdl LHM HOGY L&OYjhdw o B lste0n. JH i
¢OdBstjj LEOUdBS kts, ysts ZhsOksals? ¢Odsy S dsyds LOHOa0! LEO jkdw HEW st o jtefd2
&tsHj&zj2 SPICE dizd Hiw dsera SPICE2.

DEFAD — tfizsPOH+ HAWWELdstbs? SBEORs fissSo, B
DEFAS — tfiztsPOH4 HWWELdsts? B0 dfflssso, &
DEFL — Hizdt0 $O%0w0 tfstz jotsets lsteOdLdhiststs0, d;
DEFW — hded#0 $0t%00, d.

dh.6

1 JSkOHCO Iteration (dh. 7).
Integration Method - tfftejHddw jls SOCdl @ jbssHd SPICE eorydhdwils ksySd MasHgEhisd
6jhjkd2. ASLBEYET HOO o0LdO#s0: GEAR - &jksH 4ded@ did TRAPEZOIDAL -
SteO JuJdHOLzA i 2. I jicor 2 fjudsOshw Bz d#sords d ssudrd3 d fieddsdddd tis kgsiyohdts, ~tsisw
d ktejBjls BsEz1hj GONdhkses otjdsikzd. YHIM LOBIUE, st o fistiz tistedWiehksd hi2uon gt
fshjHhisez MultiSim 10 tfs kdss@yOhdts dhtfsiiLzjshw gistH kO jyd2. uted tshejnzshdj
stfiydd stejHjzwsk Csidydhses hodse, Skt j SPICE tieddjewjls HEw orydhkjdadw COMHE2
St jeOydistns? ssyld.
MAXORD - OShddod+dr?2  tistewHse (sl 2 HES 6)  dJlstsHO dzls jetedtsso0ddw
HOWW Jte jydOz-disets ztsOot jdidw;
SRCSTEPS — 0Lz jts ttedicOP jhow ¢0ttews judw tdlsokdw o tfiesyjdsor tls jots disdiofiz0d-disets
LEOyjhd™ fed oOkdOydd oty jedy YdsOddv (ditfsi Lz ted hEzoBs2  MntsHAdhis]
ds sy distsets sy iho);
GMINSTEPS — t0Ldjte tfedicOP jzdw tfesosHAdshsd o  tiesyjdson sis GMIN (dhtfsd- Lz jishw
fted MEOBE2 MasHA®GEHST dsjteOydstases fetsyghho);
ITLL, ITL2 d ITL4 — B3OS0z ds] Ssidydhses dsjtOyd? (M0cse) fstlse jikhise kit o tei>ddid
DC, tfjtejHOyE » WiziSyd?2 tted ditinrtH] € hzjnesh 2 syt o tixddid DC, ted fjtejrtH] ¢
fizjHz=h jd3lz Bk jhisz otsjdidd o tixddsd Transient;
Az d #OSsEjy, bed WkOXC0, EZhsOnsetO Cubtern @tMdls o tWH] hEkzydje EnCstedst tesyjmn
orydhd jdd2:
NOOPITER — tfjts j2sd &z jtfishie jHse jidts € o rydhiz jéd= GMIN;
COMPACT — ipy0sdj o ruditzjtd? LTRA. Heddjddds lstsiz2Sts Hiw dzdtd? f ik jtevdd LOSSYLINE,
d LOCEEYOJhw o s, st tisasMdd ts LaOyjikawds bisySd dd dishudis™a0sshw, O fedhbddsosisiw
dHjddsdydzr &3d, ulsts tisLatdw jis fisCeolsdlst ot jigw orydhndjdd2.



BYPASS - oSk jt tts bdsskyOkds d fsLetsdw jis ses2sd ted orydhtiddwa dididjew jdr g
Az joB jils .

Tdh.7
1 JSkOHCO Temperature (dh. 8). YHJIMNA ofjets HOO YOO jists0:
TEMP - ¢izsBORAEOW s i3y jtcOlizte0 Sishjdte, fediiavjkow St ofjd Adjkjdlsod

®BsH jizdte jBs2 BT, Sskstrj dijsl jj o hotsdn §oE0® jston, 0 Ass: tjLosser, HABHY,
sz jorj o BdifszVieh j 0Lty . alzHlj ohdhBoOk jeidy: Jou0d st udlsr o0 jshw skaSs
HEW 0G0dseso Y n Sl jdistse. hdkd titdodhisd ki Md tejLdhsster d HASHT o tsiddds DIGITAL,
s &j teshydsrajsiw! stosj e, HEW COMHEES dL Asdn Coishjiste @bt EZhksOdksads
YO0 jists TEMP dizHodHEZOZAES o jet hos2Mse0n.

TNOM — &sBdhotGOw s jhtjeoke0, fid Cobses? tesosHdizdh? LB jtjtdw bjthsLoadhdk
00 jstetse dsHjizd (o LOGBEEEAEO, tatdkodhal), ¢z did s HsOGHOBsEOW Hid it
tdds0dzdi HOwOd jister. Clstsls OO jists 50$ J. dssyts zisOk0akda0is diHfodHEZOZAbS.

AL d 2 t. MOk jh0n0 sldjy0jlshv, ust fshSstACt tts khstydtds ©Bj kjht jokker t0akr +27
CteOHERSe tfts AjehdEs - ¢ el HESEOHOLW, Ysts SPICE «tssHAEiW» © PisOlsj sOkqWistskdw, O ¢ o
adedied (Lsts ISOE, € hikzsok - HizW O dts jedw StelzeBLEtEO).

Tdh.8
1 JSkOHSCO Transient (tdh. 9).
NUMSTEPS — Cstzdy jfjsets MOetso, theddsjev jditsd tied 0¢0kdL] it jrsHerm tesyhiise
TRTOL — HistfEfS &0 fscejhashst orydikitdw djtikjeks? — Godestjd tszjir2 ¢O Ass?2
oCOHS| OO jiste. hid Lz 10k disH jkdieto0ndy dijtsls shisteaSshiygrj ohfizinsd did
GOBE=HO jishw f jtejte jezzdteso0td ], st By ds ttfiesnso0is zd jd st Astsls HOE0B jists.
TTOL - ote jd3 jdutzts? teOLBtetsH) iod Ok0ddL j fids i Odtz = (Ok0dktses-ydWistse ™) finJds;
TMIN — 3dtdd0i- &2 Noe s otsjd3jid fied 0GOEdL] OkOEseso Y 7 finjd.

dh.9



1 ACkOHCO DSIM (tdh. 10). A fijHAd3 = ojtefhdwn ddsddls ofyjsts HOO dLd jdw jdir - YOtOds jists0.

Random Inicialisation Values (M&zy02&rj L&0yidd™ ted dzdydoedLoydd) steiHjaw is: SoSdds
BBOLEE ZhsOgOokdo0skv LEOy jedy HEW ydWissern tiedidsdote, Sskstrdy o fos2hkso0n
Hosydihons LEOyjkd], 0 st o yohsdshisd dGsHizd GdSteshndd fodwisd, ZhsOdisato HEW Cslktste™ A
INIT=RANDOM  LOtftsiztwjls o teq fsOtekj o LOodhddishisd s  bisOnsot jhdsets  LH M
Yt jSz=syOb ik dzdsts Fully Random (dzlzy02dz i), dBts Pseudo-random
(Y JoHshiy02e T ¢d) tishd jHEso0k jddshiswhid dL LOHOGSSES HJOYOLEERO sl 1 HEs 32767. hed oF
diftsdz Ll jlsj HEW dsdStetshnjds™ gOdswisq LOclz0Jdsr2 WOz, ¢ b LOtfiskdw jls Wy j2¢d &
Yekhshists, ks fod EisObsed jddiss INIT=RANDOM tfisfhd jHEo0ks jd dshiswdid  LOtfisddwishw
shis0eh difw hesBHE d Wy j2Sd.
Propagation Delay Scaling (G0hPIsOBdteso0idd LOHJEMJS teOntteshisteOkiddw) stitejHidw jis
hisOdtsoCd HEW ofjn ot jkhrn hos2hse ydWissetsss isH jtdteso0dkdw, Slste™j ¢j LOHOET
fistetsets © Mots2Mso0n Cshltjsirn GeHjZj?. IS kdskyObtds HEw Asdn flos2iise EhsOdsod jd
BEsMdsjit Scale all values by constant 0ok 2 1. vflsOGse¢O Pseudo-random dizd Fully
Random tfisLotsizwjls LOHOKA HAOYOLESE Sis GoMdss Lower Scalling Limit HE ejtsndzjes Upper
Scalling Limit L&0yjddv, o Cubstesds BzH IS dLdjdwvisaiw Astsls dsdsydisjiz tis i) joHtshkzizy02a%is? o
Istscls 3 J HJOYOLISEj sts d o 1 dizd Ytsdzdshysts fikizy02dis2 tishd jHso0ls jidishisd. Gl tsLetsdw jis
HtedBzdLdls? ditsH jdzdtetsa0kd € to jOdzdishisd o diSdesydist ftets jSist T j & jHiste0BskSd, fiowLOddr j
tisolststewt=dddin™ etejds s 3 tetsydfodd, ded izt dld slsteOjad™ o tejOr4k ' EhisodWn.

dh.10

Az, o ir d feshddh! fs offjd oSkzOHSOd YOO jistetse Mddkzdwydd, d shisOdkihw & jLokbshkzs 3 sHA®R
Yall, feobttewshdAw 40 ofjn oSzOHCOR. A YshkjHkdn ojtehidwe el jzh0 oddil Astsets sCHO HEW
ZHsBhso0 sz Lse0bjzj? o9 jHik orBfte It jn e jHEMsOGSok jkk = #OBGKie HOtOd jteso. s
EdstyOhdts ofjeHO fissdls Default Setting (gdh. 5). A Btz dimke fidlzy0jo HEZW dGsH jEdtso0kdw st
BSEZjj ydds HhisObsyss, SHEOSS discHO diddls ik duijedst tfis jHizhsodsetd. 1 ¢odkdudd ddsjsishw
dMdHaj:

Setting for Better Accuracy (zhlsO&setd HEW GOy j? Istsydshlsd) — & tied Assd o jedude0 jishw
ots W o ydikzdd? d &OetelzLCO GO AT Sz tls jtsO;

Setting for Better Convergence (zfilsOGsoSd HEW GOdikyhj? hesHdgshisd tejhjdd?) — LHjh?
fistslse jishiso jaxtts offd GOSBEets!S.

v Istsets yYstsB Y LOGtelzLdls- EfisOtsatd & jsBrsHAME o tfistéds+ Hj2hsodw o fishdz jHso0k jizdshisd gt td.
5. JBw0hOos 90hj ahdkOkdj, ©O I, ysts LOczLCO (Load) Hj2Mhsekzjls fteOLk &0 ofj ofzOHC,
ssgshvhdiny ¢ 0dOdseses? nddkzawvydd. hsdhsoddds ki itOkkzted d DSIM  fied Assls &d
BEHAWAydislzEsishw. rdv osLeteOs0 ¢ «LOssHNSHdh» ZhsOdksatod sis_fOBY jdiste fikse0 Lotk 0 jd3 Default.
Az d jhj — Asd GOnstes2Cd Msne0dwskiw o ISIS, 0 ¢d o tesjfsj! IsAstilz, E2HW dL HjWisdissar o
ZOMstes <, ted gshzjHz=h jd& LOSt T isdd/sisSterisdd ISIS & LOBEHA] tisse tdlst — ylss AT s0¢ EOL&Oydid
d &z J tfisteO dzd otsLoteOlsdlst Default 4O &3 jhists.

Ak d o LOSEEYjhd] Astses fOw0cteOW0, SOS o BP0k — ffdisS ddlsitokkzsr o dsddd fswhbjdedwdd.
afrest ¢j HOs, ikt G0 WO0dttBgjhkkdion skd yohks d¢jdwskhw, ¢t o fdsd Asd SkdXSd
Golzdzweslsx,

toLjode A.1. «tajd3slkijnkduinSsd BtHizdesa0dd ] i) gsdsh1s tisete0dkd™ Micro-Cap» 2003 G.

s X0k jids, BjLotjians 2 jnhd? Adlisst rOGdisedy Bekz4Mj dj tistOHz jls GO hesdkd M jHietddd. hkd W SteHO-tdBEHA o
#OdhE ylsts-kdets HsHEBES], Ists BlzHEZ fjydlsOls-, ylst MqdLg fisydlsO ¢j Lew. 1 ¢=Bs? jes Chdej fs Shilstytod OLSBLOG:
stfof) "o jB3 T2 s jHe jls. W OftedBjts, dL st W yohlsduts «itfdhOd» stdhokdy HoE0d jistss hddkewydd SPICE (hist. 62-65).
sttesusoncd? ¢.¢., meOdso ¢.r. «Meddsikjizdd Electronics Workbench Hizw dstsHJdzdteso0dkdw
Az jSlstetsdzdz Mndd» vy iBEETBISSHAY N S PshsBd]. €0E0ssontd? 4shzdde jtehdisdls, 2004.

S0S adHdls g, HOX J fisOteji+Sd? Electronics Workbench tjtejSzdSojlshw f) etsls jizhisds, O offj BzOGSHOEW SPICE. 30 filsts. 17-18 Isj
> d sYdhodkdw ook jistetse Spice, $OS atftesyjds, o Multisim:

mjtelzdisite J. «Multisim 7 dtsote jRjkeow Mdilsiz0 St =l jtebsets GsHjdeso0kdw o 0k0dzdLo
rdd3 1z JSistetsdzlz ™ histes2iso». 2006 6.

MO jd30%. . PSPICE «JsH jdzdtetso0kd ] teOBEis* Atz jCistetsddz ¥ m fmjds». 2005 6.

1 jiste0Cso. [ uBLHOG] ] 00ksese i PSPICE gtHJdZ 2 tsOHBAE jd3jdisse. 2004 6.

IshEjHe? Seded djls o hjlsd, W gk Lz=h! B0 ET ¢ o0Ed0GISEE. s 0G0EsEduE 2 i GOLa0kd: ydSt fisOlsj2 ovRsHdE o
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dm.23

s0¢ adHdds, B Hisdzydid s, Ust ~skjid — & hddizedtez jdizs BisH k-, HEZW SBlsstes? sihzishisolz jis
Cstetfizh, d GORBHAISTW AsO dGsH iz 8 BdBEES ) USRDVC, SZHO Metls jizh tfis kgsizy0dkdts fsdiho s ofj
stz L0k j&4nCdj BsHjzd. st BT Gexdd dhtist-Lse0k ji o flotsdn tiesjSson o kot
#OyJtelsodzdd, dts te0BBIsO+ 50 o Mdlkdvistte &4 BEHJS d tied sy isC] LOghisdls+ hddzewvyds i) Jd
ZyOhsd i, BT sizzydd o dsej hsssh jidj s shdsS:

No model specified for DAl

Simulation FAILED due to partition analysis error(s)

u0S sts jHddhise jakOw tisiz1LO sk GO j2 GsHIdEd o i, Yst GeXds ditfisiz- L0k jj HEW tdhso0ddw
Hedydfdod-e '~ fi=Jjd. rO02ks] teohhdsisitedds sjite! - COLd WdLdujhSd] didjhied™ edjh Helsjizh fied
MsLHOGAd O 2 GHdd, O HEZW Astes oshtfsizLE jdhw &iddH> 6 BdBEdEkS. V0RBHI®R o Bkt
Library d orBdi0jd Library Manager...

ed fjteotsds sisCisrisdd tswadisiw dis jHiztfie jyHJBd ] ISIS & Isisd, COS LOLEjier BCGO BJdiHM JiO
BB S d3selzls BY s+ dLa3 itz ik d MsnsOkjdr. rhdd Sses-tdBzHA tsOLHEOXM 0 Zdhdéd ] fise s — fisOLE
fishs0als j c0zClz Don’t display this massage again. W kjn, Sits & Htelzx{dls f) Odcdzof2mSdas, swindts, ylsts
SOl Bk jHJte0 &J fisHjtexdls tedor k- Sustse LOLe jietizis- /Mo etz o o jtend jd fic0otsd Zatlk.
IsUssdilz, HEZW L3 JdzdddW tsOLB jtelso G isBREHAME oniswedoOlst jes grhas L0 CeOw. YisB T fishic0dkdls+
dLd3 o jhhr J eOLB e GOHEB, P jdzCulze fie0ots? Chstts? G d o ojerdd? tistshg 60 (o 52, 6HJ
GORBHAShW LOcBEBetst) o B0k sfydt Save Window Size. R0, tfsHise jteHdo Skt [s, Ut i
BLEOCEEB e 1) histeP jadjd, YsfOHOiR o BShs d3idiHX 0 (tdh. 24).



dh.24

A & josd sChj a3 jdjH>Jte0 tfs kgsiy0kdts skt o0 jishw 4 jta0w s 0zW0oadkl (0 o HOGEEE Mkkzy0d
GOydios howhw il ydgWis) BBl SO 74ALS, 0 9 tfisOatsd G0N0 BB O USRDVC fi fidtssiddots
wOhsEsdoNdBhw o Gid 741R. FiXHE Hok®W SCHOB tOhtsEEN Jb" Shsytd tjHOSKeso0kdwW
oV BOtG: - BABLdHS S f) Btz N v jteds d3 Iste jlzetsdz 1 daofStsdz-fiiste jdzCts2, YisCOL o0 P (s ¢:0Yte0ad jdid j
ftesotsHAB Y R SYjtOyd?. rstskdds jkidés Source (dhlssydkdS) d (Dest’'n) tied jddkdS sBSLGOY ji &OH
S0, JBteOdls] okdBondd, Ust tedediz0kGow 74ALS sBELEOY GO CO¢ Read Only — ksiz4Ss HEZW
Ysddzaw, ts Y i W  etsotstedtz teOd M. stetst | stsets, addLEz fstsise jishisolzsM dr sSist: slstsBte0> 0 jisiiw
deWistedzOydw ts Sszdy ifsej Ssistfsdzjdistse o BB IS f EOkqudd hetsBsHESGS & jfisO o & j2. 3 Otftedds ite,
9 fsl-L590k jz4MEs?2 USRDVC 50 0 jHdEhse k2 Ju d 999 hesBsHE - Bk, hizd o BkOks
Az jo jdils, — CzdSialzlst g s s Adz o3 jdilsk o &z jots? dizd teOets? BdBh Sk S, Ists © LOadhddshisd tsls lstsets,
eHJ o P jerlhled i3rhis? — GO0tz jnd ] d histlse jishise jkkts Source/Dest’'n d3jdweskhw & ihlsOdid. 10
Ascfds Ists¥1J GOHE Mz dHds-. v jtfjts+ sLiOSERBAdnY i GOLGOYJGdids Shstse.

502tslj'iq’ e JHOSdtetso00%0W ds jXHEZz Youjizwdid?:

Order — ffsteWHES 0L jtelso0kdw Ot ro0sh jeshw itfdhto BdBh Sk jS tied Cdtj tis
Ist Jzetstzda0fSlz ) z0tte0odz jddJd3 oddL. s ZdssdzyOhdts tedhwls OizWoadist 2 5Is O HES 9 d SIs A HES Z.
OO Usts? Syl oL o0 s sSets, tfisLottwsh jj dLdiddis! fistewHisS 4 jts jds MOl SHEGEZ
oV BiOBHEzE BABEASISJSE o MYdnSd, kBt Yishizg GOX0kdw All dLdjddis tisteWHES GO SBisOsE 2 —
Reverce dizd skfselsdisso0lk- tfis 0zWoadskz — Sort.

 Select All d Unselect All — tfisLetskzwesls fitstsise jishise jhdts o H jddis+ dizd fiwvist o7 H jd jkdj fits ofjn
Az jB jdsse o BCHkj o BieOGES? BdBES IS

f Copy ltems, Move Items — fisske jisfise jads Ctfdekzt=k, 4itigjMosls orHjd jddr j 1z jijdsr o
#OtteOot jkdd fistej&z&d (L Source o Dest’'n).

I Delete Iltems — zZHO®W jls oV H &z jtz " j Az jd3 jdzls ™. alzHAlsj shisstesydr i Ass? stfydj2!!! [BteOlsi:2
ey dhf GjosLds Jb.

 Rename Item — tfjtc jdzjdtso o0 jls oY H jiz jdid 2 Adz js jdkls.

f Information — sy j&- stz jLiOw CasHTO, oratsHdl dEWsted0yds t oV BieOGEER e jBds. raw
fiodd3 jte0 O toffy. 25 YsCOLOwS oo jH Jhhs BCHS HEZW tesHEGEES, Hetsls jizhkses Ju 741.

Tdh.25
Uit Yt j2Hjd € teofhdstsists jhdts ShistfisS kYte0ad jidw BdBEdisls jSOBd 0 dd>di? uohisd:

f Dump Library — ffsLetstw jis iSstfdteso0k+ o BEW jto sBEjBO dizd fshteOdkdls! o s jChistso 2 W02z
deWistedOydts s o7 Hjt jdd A jz jis0n BdBhRdtljSd. hkd ~slsdisj hsnteOdkdis! diWistsdOydts s
ofdn Az jBJds0R, tejHoOkdl jidks othtfsiz LIzl i+ Custts? Select All.

I Delete Library — zHO®W jls o ¥ BtsOkdizE BdBEZdBIJCE Hsdishis2Es. 50 J BZzHASJ odddi0lk ja1G f)
Asts? CtsyCis?, ntslsw o HOMbGs fidzlzy0 it jH EHOE jdd jds Metsls jizf) a0 tis jHEtts jHdls, d o
B s J BIsCOLOW sl ZHOWL jdiow.

1 ADI Library, Pack Library, Backup Library — tf_jteo0w tfts jHzOcO jls HisBOads! dizWistsczOydts dL
W02i0 .ADI, olssteOW fisLHOjIs HEZW o ¥ BOGGE2 BdBEdGSJSH W02k . TMP, 0 tgjlsaw - .BAK.
JsCtetse jdutzts LOMJulz, W d MO did L0, HEW y et st dzydr. Jiselz kst Cs tte jHttsdztsydls, ylsts
HEW «lzdlzlsts jtidz jots Hisiste jBizjdacfw» MslstelzHEdCOBRd_FOBYjEEO, ©5.€. Zisdizds, CElsster J giistds
sisCtotstsls Alsef WOLT, W ¢ j LEOE.



I File Atribute — EhlsOz0adzdo0 jis dizd fikdzols fted Yolsstedsds tiedd jkkdd Oktedslzls Read Only
(sszASts HAZW Yls jdzdW) HEZW oY BisOhEs?2 BABEBIJCd.
1 Create Library — tkz otsls d 50 stfydw, fsLeskzveshow fisLHOK! fisBfse jadklzs BdBhdtss jSk, dL-LO
Cobsstets? o ofddijh o i+ Astls 30k tedOd. Iz GOX0dw GO Usz Chsytz sits o0 jisiiw gogto
Library f) tite jHazs> jdd jd3 LOHOK? dgw dses? BBk jCd. JOHOH]®, &0tteddts, tesdLotd bS]
dogw My _Lib, tishidzj ¢OX0dw fisntOhdist Motk iz te jH sy dls jP J SHES sShs ) die jHdzts> jddjd
LOHOL Stsdzdy jflsets Az joz jdzlstso o Ass? BBtk jSJ — Yis kgsdyOdds 100, ¢is oF &yl
drdzdzdls- e tfs M jdlz «allzhlz». R x4 fishtzj sEsky0k jizdses fsHie jieyHiddw BEZH IS IiSLHOZO
tse0w BdBE Sl jCO.
A diysdflse it 2 otstftetsh) — 0 HEW yjets 520 di0? dJHA dfyls > J HEW fisatsOd jkdw USRDVC. (0, st d
z COMHsEts tfisdz- LisoOls jazw MHetsls 0. wtsLHOs fatss BBl jSk f) stededdOdz2dr &3 dis jdjd, o tistzizyojlsj
LB Gshs! fisnteOkWst adise fisLHO80jdi3 " J Az jd3 jdist o &2 (tdf.26), &z dizd
CstfdtetsaOls /Y jte s i O+ o & jj Az jzjdls™ L USRDVC. Glsts tsLatsdw jis 4 jts jHOo0k d 4 jts jdtshdls-
W0tz BdBEZdisls j¢ 60 Hiplzes? St =l jis, & B tfted Astsds LO jis jis+ WOz USRDVC 40 & jo. A jH- &z
Hislzetsets tisdz- Liso0 j&2w 15063 d3tselzls mteOddls+w hotsd i jdls™. AdidydhSd st o eizvHds SOC:
Yed MSLHOGAJ BdBEAESISd My_Lib o goySj Library It jizho fisLHOSHwW HoO WO2z0: My_Lib.LIB —
G itfshts jHise jddts BdBAESJSO d dizH jShk 2 W&z My _Lib.IDX. dtsls tstzd d fsHiz jy 0k 4 jte jhshl o
fstslse disisolzts izt fOHCE Hislzes? Cistfdd etsls jzi0. stetsds bstsets, Yzl sy tted fisLHORAd disH k2 dgr
BEZH & fisLHO00L d WOz o HOYCj MODELS, fisH jtex0h dj dn stfdh0ddw HEW fiddkdwissto. Jhd 5084
Cstfdtelz=slshw o ftstslse jishisolzts Frizes fOHCE Hislzatsets Szt~ &l jteO HEW 1 jte jaatshO disHjdz j2. Atsls 5OS osLBsM %0
Yt JHOYO teOLLOBBISOGE ~ d3isHIZJ2 HislzeshE sz L0k jdzks.
Ak d & LOSE jdd | HOGbG S 3Ol jtedOk0 Ayl s jHishs jts ju! GOdBE jJ tetWhkn tfist- Lse0ls jiz 2 tsis
Ye JLB Jtets? RWistedd. sOLOESMA BY, Gz otsls, ks j jte oL jds o &0ydkjd OmCok* BdBddlsjSd dL Sstfdd
Cstfdts tfietscteOBB Y. 10, bis biszASts fsehlse jhdistelydts fisLHOGRY j, O & «tesHGY j» el jzn0. 3
LOBEHAIs§, st BBEZ Mot stedediz0izd - BdBEdSS S Hisate0Rd ™ SBEZOHOSES ¢EzBECS
1P jshdissa0ths? LOP . R teshis 3 Ssdiso0kdds bizls ¢ sBE2HIN W, mislsw 1) GJSsisst 6
dtsH jiwesd Astsls o0tedOdls d HtstsnsHdls. BOE, Oolststelz Asdr fistetsS o b jHOL JCsds Ytetshdzisds ZHOS 1 jts jdz s
dBsHJ2+ yondise DS1307 dL HyBs-otehdd 7.3 o BistzJ Otk 6HJ 5GO BILEOH X GE czsydiz0 d sjds
MO& 3 BEOGSskzyhs LOSEHUd- BSikizOHSEZ G jLOs jish jhuses tes jCs0. 35 sts Yot 2 fiklkzy02, SO¢ uist
ACH jteddz Jdis ™ — 0 Moats2 fstsOn d tedht. R &j LOBY 902l j HJdz0k- 6 jL ok j ¢stfdd, O bs...

dh.26

4.4, Netlist Compiler -mc mo__gc  meo ™" 7YARES "hx gch 73’ e
WOMsOEO Histe0 oMkt s+ — COSdds SBEOLESH 1SIS ROhdls duWstBOydH s Gotdhse0nns? g jdd d
Y iteJHOjls jj ® ARES dizd Htsked j fiststetsdzdzdj tteddztsy ddad. cdzd Clsts-Ists frudis@ ls, ulsts  cte@Wdy ifCisds —
5OS SOS GOtedfiyso0ns, Ists 6ikBsSE LOBEEXMHO jshw. sOS d of)j Hiskzedj CAD-T el jizf) HEZW SBA ji0
deWistesOyd 2 s finddd isLHOis s jShistso 2 hifdisS yigj2. s hisx0kikdts, jHddses sBP jtftedLiOddtsets
flsO&HOEISO $O OS] fdhed & iz dfsekzls (2 P-CAD fets2, OrCAD - Istsy|d, HOXJ k& filstsi+ sz Metiscts
Eagle fots2 WistezOls), d fssshlz htf jydoddhs™ FOBYJdistsd OLEOBSsOEd hots? fisahise jdd 2.
REWSEEOYJW 5 t60LcOBESOGES? fin jBd TeB M0 jhw o WO2d f) tohhdtjdd jd .SDF — Schematic
Description Format (WistedzOls stdn0dedw i=df™) ¢ tisgsh 1t ofistes jhbéses o I1SIS Ss@dEwistte0 yjtfi2,
Gl dizdf fts jHAd jkd? o Hislzes? bteOwhStedtydd Y jtejosHO. AstezOls HishsOtsydis SsiafOSst 2 d stz
Btz Misets #0097 S0 I jolts «teOhn dWictso a0 jdiz 7 2», st o100 ftedesHdshv 4Ods © HOZAd 2 jd&. v
GBOYOEO «fysB jte jd3» G jBtsdzA Pzt fim jdsSlz (W dintfstzLise0d Isddydkr2 Bz IsdodBOlststs #0 IsOds jtej 555
tdh. 27).



tdn.27

Ang theddz jer BlzHES ofs otz jddd ¢ HOGHE? sjd3d — st tedds e Ex1. £OLBiP jakr 2 tis zdszuoddts
ks Jtedscfdz0dz fdlsOdcfw tfedizdz0ls LiEOyjidd +5V tis sistsh jadts ¢ Ljdizg. Ahg wjdjdlsT hnjdsr, Celstster g w
Hedizjdiz LH M, dij=ls PCB (k.4. Sttetizin®) LO dhtdzsyjedids o dissHABHO. v Istes ystsa ™ GOLgOydis-
Cstetfizh) jeiz otshtfisdz Lz s iz JHiz= " dfds frfishseisds.

ros2a¢ v d3 Sizdisds tis o jssHdBHEZ dizd yjts L tieOokzs Chsl i3 d (Edit Properties) ontHd3 o BSGE Edit
Component. 1 fistes€ j PCB Package (M iflsow fie jierkz HEZW «izsBdls jiz j2» tekidWdydtesoOdd - o jtehd?)
is€0 z %oh fistsdls LiEOyjaidd (Not Specified) k.. G2 GOLGOYJGE. aftc0o0 Bls Asts? fistetsySd P j&z¢o jds tits
B0k jdC1s? CtstfCj fyts LE0Ssds otstftetshO o HisHOHO s © BBl ik Csteziso ARES (tdf). 28). uv0d; 3+
9 jHJds fiBw OBMistzE=lsdts SOS >4, C0S d & BdBEEkjS0R ISIS — satsHd® Sy jotsj fiktsets LED HEW fisdigo.
IsHABHWR G2 Ctetizh) ks Cs tsHAE — o o GOLEOY0jd 0N jaiz he jssHdHE. [BtsOdlsj otddz0ddd, usts
HOGHS] GOLEOYJGAS H2Msok s Istiz1¢ts o tis jHjEOR HOGEGEES ties jCs0. rhdkd oF doydkdlsd Gsor2 s jsh o
ISIS d HsBOOds] stsls > j LED-YELLOW dL BdB&ZdBsls jSd, & stwis+ BizHJlS i3l L&z0yJidd (Not Specified).

dh.28

C MisOteOziw diytfisiz! Lse0k ofyj Atz ik ks f) PCB, fshtsi1CE o st d iz jHzEP jd3 f0te0stOW0R ¢0d3 s0¢
dizd diz0yd tedH jishw 4 jts jfjuriw i teOLOBHEE kOl o ARES HEW Hfsiddi0ddw d30k jted0dz0. RIOE, of)j
Cdstfstjdis ™ &z 4O i) PCB, atslsw HeW fitfdfiCO yjfj2 Asts d & lste jBLz jisiw, HOa02s j hSsdtfdddtelz jds jets. A
o jlentz s i3 jits o BdieOjds Tools => Netlist Compiler d ffsfOHO jd3 o CEs oV Bted stfyd? Sshidivydd
(L. 29).



tdmn.29
50 shsOat jds ofj HjtjSt=yOktd o Gids COC s, usse ™ fwstehdeso0ti™ fis0hGHOEsE 2 SDF
Meisls O GOMABOJd OK, fishiz ujds siSier o0 jisiw sStis fleshsie0 fssotdtdicse0ntsds SDF Wo2t0
(tdh. 30). RL Ases 5S40 B BE>JH NSSYdEsa0ls kiShs o BEW,jis sBEG0 - CSHEO Clipboard, fisRe0ddls!
o MsOGHOESGT2 ASCII 5 jShissar2 WOk — Chstto Save As, kdsts tisshists GOt jo0ls 4O ofj o LOSE s
86 Close. Atk qds b 0Ss2 WOz COXH T2 0L Wistsdidisz jishw OobistsOlsquintd, CseHO d5T Y.jtejHO_ids
W EEHEOYAE 5 «GOLdise0Gs2» GOGd NRjdkd & ARES HEW fisLHOGAW f_jyolsts2 fiolksT.

dh.30

1OmhdGEistedd MistekzSlsiztelz Ustsets WO2E0. ¢ fedojHE jots tsddtshis1ts, O dj s0S, COS &0 tedhziSi dd>4. A
#OYOEj WO2d0 fkzjHEjis ydhist stdnOls ji&ow dewstkoydw, LOSOkyde0shownhw HOLES2 fisLHOG]W Created
d HO2 stz iHE 2 BsHAWSOydd Modified. dfyj, ysts ov P j B te jlshw dL 60, o7 LY 90 jdisets Y jte L
&Jd= Design => Edit Design Properties, jfkd or jets, Csbkjydts, LOYsdedid, SO GOtfedds it W o HOGGSS
fizlzy0j. REOY] LHfM Stesczj HOLs, ofysOadtw jds* - OolstsdsOlstsds, diWistedsOydd ta BzHls. 1O&z i fiziHEz ls
EdMCEzCE OLHjEse, E0ydaoshdniw fs LSO Lo jLHBYS] - *. TOLHJEZY *PROPERTIES (hat2fhlse0) d
*MODELDEFS (#0L&Ojtdw HEW dstsH iz j2) isSO tizfisr. Jhd tistizyosls qeWisttioydts dL sHaEsd®jdde
kjShistsor = MStedtfistse, LOLBIM jhkrn o fiesjCsj. IsLyd, tted fisLHOGId MDF-tsH jdzj2 i3 v sLa0Ssdaddhiw
) dd3d sBize>d.

*PARTLIST — fifdsS fshisOakweshdr. A Astsds fiifofinCd it dudidzier ofi Sshtfskjdsr, onsHwhdj o ¢ohE
frddlz f) ZSOLORd & dn hos2Mhise. SOMHOW fistesCO GOYdROJishw i) geLdydtkiss tBELEOYJEdW Stdtish o,
HOQZJ ydtejL LOgWsY j fiz JHEzjls W istedsOydw 5B jets asdR0dz0n, Stetfizhj, teddjdw jke2 ¢eHjzd d k..
Izd30, st ¢ sBWLO jiz4dE BY s+ fisktezHEdSEd i jyhkizye, UssB Y BJL BHSBEES zHO «te0h N dWisto0ls-»
Atz qWistedizOydts. shisoksyds LOsEWEEZS! o hos2fse0 dEBises dL Asdn Cadtfsijdisse, UstB Y SBHEOEE> dls+
Jd s0ds.

*NETLIST,7 — Gz otsls Usts d jils* fissfse jabs MYdhss yJii? did hsjHdijed?. 1 HOGEES Hkkzy0d ydWiso
7 sz LOYWIsts? ZSOL 90 jls %0 Ststzdyjhisets Ldse (yiti?) o fifonCd. sOMHOW y i+ ¢oydho jishw fis LEOSO
te g dlsCd - #. rOtzdd hezdHkjls disi jts 2Lk0 Usts? yjtfd o fifdhCd d Sskdyihsets tsHRsHWN R € il
fosotsHEe (HsHSEBY jhh - o ofsHise Adz jo jdistse). Wz o HOLj MOk I disS YsHSdE =Y jkdr - o ofsHEse.
002l j HEW ftedd teO teOLB jtods H jteokzts yjyf+ #00001,3. vddts 3 Z8OL 90 jis, yists § Ldzlz tsH h sy ik
stef @ osHO Ss3Ytsd jdists, Csistster j Y ite judidz jder &> . Clsts:

U2,IP,7 — O h dWistso ™90 jistiv COS — d3dfStetsinjdz0 U2 — 50283555, o otsH ddSteshnid ™ Gishte 7, sdtf
orotsHO IP (Input — ttets Isdf™ ¥ 14 fesrsHkd tted HisLHOGA] cteOWdy ifSs2 BisHidd);

R2,PS,1 — R2 —tg jLdistste, 8T otsH 1 (9 HOGhs fdzlzy0J k2 ditsHidd e Ldhiststsd o osHY BSLAOY jd& ™
tfeshists COS 1 d 2, atftesy ids, COC d & Btz P dihlse0 dssH ik j2 HokzrootsHE T - Stsdstfist jzlstse: o jLdhlsstetse,
CstzH jhOlstese, COIszh J€ d Is.1.), kdtf o retsHO PS (fofiidod2).



ISIS SCHEMATIC DESCRIPTION FORMAT 6.1

Design: Ex1 a3qgbgy edoqges
Doc. no.: ®1

Revision: sqd3#y

Author: Halex

Created: 13/12/09

Modified: 13/12/09

*PROPERTIES, 0
*MODELDEFS,0

*PARTLIST,7

C1,TANTALUM4U735V,4u7,EID=9,PACKAGE=ELEC-RAD20
C2,POLYLAYER100N,100n,EID=4,PACKAGE=CAP30,PINSWAP="1,2",VMAX=12V
D1,LED-YELLOW,LED-YELLOW,BV=4V,EID=7,IMAX=10mA,PACKAGE=LED,ROFF=100k,RS=3,TLITMIN=0.1m,VF=2V
R1,MINRES200R,200R,CODE=M200R,EID=6,PACKAGE=RES40,PRIMTYPE=RESISTOR
R2,MINRES120K,120k,CODE=M120K,EID=3,PACKAGE=RES40,PRIMTYPE=RESISTOR
R3,MINRES1K,1k,CODE=M1k,EID=2,PACKAGE=RES40,PRIMTYPE=RESISTOR
U2,NE555,NE555,EID=1,ITFMOD=555ITF,PACKAGE=DIL08, TTOL=10u

*NETLIST,7
#00001,3
u2,1P,7
R2,PS,1
R3,PS,2

#00002,2
U2,0P,3
R1,PS,1

#00004,4
u2,1P,2
U2,1P,6
C1,PS,+
R2,PS,2

#00005,2
U2,IP,5
C2,ps,1

#00006,2
R1,PS,2
D1,PS,A

GND,5,CLASS=POWER
GND,PR

U2,PP,1

C2,PS,2

D1,PS,K

C1,PS,-

VCC/VDD,5,CLASS=POWER
VCC,PT

VCC/VDD,PR

u2,1P,4

uU2,PP,8

R3,PS,1

*GATES,0

s0¢ adHdls j 030 teshyists? f HsRsHYda 2 fitftshise LOYdd IfdhSO. R tied G jBtsdz P isd Z0ar$j jdts
B LOYeshiss ydisOls+, COS BECo0EA. C M o HOGHRY 2 d&sd3jdis ~sykz LOBHstedls+ o0h J oddd306%dJ 60 HeakzA

fishz jHadR ZLEOR, Cobists™ j OO sldtsH & ) s jhjked o gl o hesid sHdhotdd o

CLASS=POWER. G5t d jfjs* &N d yjtfd §dfs0tdw GND d VCC/VDD. A HOGss fdzizy@ j Asts ks jisdscfdz0d
YfsOddv, tedhots jadr J s jSkk tfis kgsdyokdts, d sYdhodder j o tOLH jij & jét Design => Configure

Power Rails.

gz jHzsh 2 L0 ddid tsOLH &z *GATES B¥ teOhhdsstedds YsLHtjj, O 480 fishts jHsktydd flotj okdhkokd
%0 Pdzon fdsoadv. c o kst 3j tesiSsj (tdh. 27) tedhosts GO jhz ojtnt ikl bk jtkdtotl folsondw
A28 +15V. 10 tdh. 31 e jHnis0akz it HOO OkOEsEse  ~ cteOWdSO HEW LOLGY - LGEOYjid2. Ishdskedlsd

o0k j s GO Otz T fdeOdse 50206 jtO0.



Ha 3tom rpaciMke TepMHUHAN NUTAHKWA N0 YHONYAHKUK T.8. +3V

Ha atom rpadp TE| Y MMTAHHUA N} 3Havenne +15Y

tdi.31
Clss HOLT 00 jhw COC o diojhists? CdjHdd - «tjedd Hoddtdjds EkSd». W& d s jPj &j of.
BWshdisz jds s+ Netlist ) fisdstsFr 41 Csasozissts0. W b Hiedo jH i sskSts sCtyOhd] dsoses ddfso.

#00006,2
R1,PS,2
D1,PS,A

+15V,4,CLASS=POWER
+15V,PR

U2,1P,4

uU2,PP,8

R3,PS,1

GND,5,CLASS=POWER
GND,PR

uU2,PP,1

C2,PS,2

D1,PS,K

C1,PS,-

*GATES,0

B0l j odB0kd ], £ &0 &otfsy+ dijydL kL j& VCC/VDD, Lokt fswodiziw 0G0dsedyer 2 +15V.
OdBBEZ J MstBEOLsjizAdk Y J 2314 HESEOHOMAMN, st dijhks ti d BIzH S it jHOd yjtejr SDF © ARES HEZW
BBteOBES. @Y sjn, St 4P J ¢ tstwd € yidslz W o jHEz, — Zhdsydw jdg LOHOYE (teddste Ex2). A djdg W
o jtetzdz 50203 jtelz fdlsOdd j VCC/VDD, fsHSt=yddz e jistsHdtsH U jts L IsteOdLdststedz 2 Sy o LOYdsOE jets
Bsls s jied3qz0z0 +15V (dh. 32). stk sises, W o9 jdz o finjdiiz sted jHAGqudkT ~ bjtesdez0k0 dL BdBddsis jSd
Connectors ISIS, dishdn lesd PSB d fisHSEsydlz d- € iisslse jisfisokztsh s fdlsoshdd s jtedzdi:0z0ds:
GND, VCC/VDD (B jL SBSLEOj&dW) d +15V. Jid Bikj bt jBzskiw o ARES.

silse0 HWktddistso0d htfdist yitj? d tiskizydl o Cskyd Jets ik jnizsh jj:

+15V,3,CLASS=POWER
+15V,PR

J2,PS,1

R1,PS,1

GND,6,CLASS=POWER
GND,PR
J3,PS,1
U2,PP,1
C2,pS,2
C1,PS,-
Q1,rS,3

VCC/VDD,6,CLASS=POWER
VCC,PT

VCC/VDD,PR

J1,PS,1

u2,1P,4

uU2,PP,8

R3,PS,1

JBte0lsdls j odddz0dd ], ysts zLbse fdisokdw o SDF flsodts ksted! R sted SlsH iz & = yiyd tfdlsOdkdw BEzHLEIS

it JHOG o ARES HEZW 5BteOBEICd. wistsise jishise jabts std BzHES f 6OLe jHji™ COS Isted SIsHjdz4d " J yjtfd
%0 YOl j. BOC d3sbts tistsHisEHMOL+ d HOLZJJ HES BB jutshisd. Metshists atsylz slsds jisdis+, yists W b «tediiz=»
ydtfd fofsOtzdw, O tfetshists GOROEAds HEBOOEWE dn o fm Bk i) B>k ds Bk otsksOxsd. s W sfsOadts
HOEZA & j2N dJ teOfylzoHJddW &0 fiz jHEzES P 2 Yot0ctsOW, O LH i ¢ itBrtHdbE LOSEERYdsH f) Netlist, ystsBr
B+ j € G jtskz & J otsLoteOFOlsw.
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A jtedz josiw € tedizdiSlz 29 OO jistetso Netlist Compiler... s fidn tfiste 3 5O dcfujots g tetseOdzd], YistsB ™
WistetzdtetsoOdzinw flsOzHOEsE: 2 SDF, ¢is HO902ls j tishdtsistedds — ists 5O jFJ ditsydits drdsjdicflst of HAzw
Y jets.

Jd &z jots2 yOfisd BSGO tOMYsEEM BT ydls*ted Yt jSdz=yOl jiw.

I Output — avatsH. Is kgskyOhdts fissdls Viewier (HeshdslstMdS), tistsshlz d sisCe o0 jisiiv sCts.
chid tshisoodis+ o File(s) BzH s fitcOLz Wistezdtetso0ls1fiw W02k BjL 5840 tistshdstsists0.

 Mode — tej>d3. Its dstsdyOddts fistsdls Phisical (WdLdydh€d?), k.d. daWistesoydw o fitfdis
fisHtex|dls COC digw o osHO CalYsijdis0, SOS o jot tsdjte. Glssls to > dd fudisojlshw
sBWLOK jdz4d 3 HEZW ARES d 9 Bsz4hddfise j fizizy0je YitjHOYd o Misstestad ] tesate0id . rhdd
fshisOadls* Logical, b qaWisteioydw s dsdg jtej o osHO Wisteldtesso0sAiwW & BzHjis.

I Scope — B0+ adHdWishisd. I Z@sEYORE Whole Design — ojf+ s js. 35 qiseHO GOHES
WisteddftetsoOls+ tfdsS lstsdz26ts HEW s jSizP jots &dinlsO dGhseskdhstotsets s S0, sseHO
or B0 jlshw stfydw Current Sheet.

| Depth — czzBd#0O LOROOKO. s ZdsEYORdE d GOdBBEJ] YEHABSHWYPOW o B+ dEhisej fiiklzy0 o
Flatten (hez0xjkdr2). d Astsds fizzyoj tsed jlksr, fisH e 0P d | Hisyjtetdj &dhistr BHEZS LOdG i
o MYdn<on dn MsHJeX0Gdj®. hed ov O+ This Level, bt dqiWistediz0ydw s fisH e 0dkdd
HESY jtetzdn &Zofiyistse o ffdihCon fis jHdhjbd2 &g tfsweadshw.

1 tfe0ots2 yOhsd sCH0 teOmtfsdsy jd t_jts jSksy0k jdz- 6 di0 Shtfddvisste0. Is khiskyOhds Wistddtsk jisiw
flsOzHOEIsE 2 HEW el jzf0 WistedOls SDF-W020. JHEOSE ©0LE0BBsydSd_foBYjhists0 fisLoBsdiEzdh+
Istsci, YstsB T W istedzOydEs disydts BY d1s tf jte jHO0 d o fststetsdaddj HetseteOdsds ™. Atstftotsh) ts stsds,
LOMCsEASts Hisad hisdd ™ d3d COM s WistegOls ™ Csdstdizdislz jds = WO2dise, W shisOadzs Hiw
Mo BhisswWis Jaz+dses dhfikzjHse0Gdw GodBstzd] HEENGYd s Lso0kjdzwds, O LHf- seiz2Ss 4t judhndts
teddi3r, Selsster j LOuSH BT o ik jSz=yOkjizj Format.

EEDESIGNER - fisLHO jlsiw WO2k Wistedz0sO EE Designer 1l. REWBSEGEOydW s Ctetfznon COS o
Boardmaker. ed Stsditfdizvydd dintfisizALz v Phisical te > dds.

MULTIWIRE/EAG — fiisLHO_jisfiw WOz WisteczO0 Multiwire, 15063 dfytfisdzAL jlshw HEW 4 jts JHOY ©
GjBJLY Lo sk 2 Eagle. IsShstkidld «Cdzeso0mistsats» ditselzls fsAShtf jtedds jaisdtetsaOls . Ied Ssdstfcfdvydd
dintfsiz Lz jistw Phisical ts > dds.

SPICE — Wistetz0ls ¢sotstedfls flOdz LO i iBwW. w0 d3tsy jls BYls diytfisizALtse0d HEW tf jts jHOYd IitfdhSo o
PSpice. Y & isBRSHJEBENSH o MasHEE? WO2d Wistt0s0 .LXB tjt jdd jEsere0jshv o .LIB. Hed
Csdstidvydd difsdz2 Lz jishiv Logical gy dds. rdw it jHoud o Biizjj hisOter j o jtshdd Spice s DOS
difsiz Lz s Wiste0ls SPICE AGE, tsOftfsizsyJdd 2 yizis* ¢dXd o hfdhtd Wisthoktse.

TANGO — Wsteds0ls  dtfisdzLizjishw Hizw tf jte jHOUd GOtfteddjts © Protel. Ied Ssdsydizvydd dfytfistz- Lz jishw
Phisical .

Wk J Bhis0dkAGE2 teWH WistedzOlsso HEZW Y e JHOUd o BHESIBJ%ET J tesete0BlB Y, 5 GJSElsstn dL Sl n w
d MmOds doujets IsstzSsds & j dtselz HEOLOA. Clsts Vutrax, Futurenet, RACAL d Is.H. C %OH 5, ybsts ks j, Ssdstz
fsiOHBYISHW SOSH | Wistetg0ls T, MOdshistwWis jdz2dis tOLB jte jishw, HtesydisOe HELP. C 3 j %0 Ustsds LOSOGy o0
teOmhdssiste Jdzdd Sltfdizvistste Ydinto yJij2 d gkoets tjtejrtsylz © Configure Power Rails, $0$
fletsHisE> jddj HOGRGER s jdi3* f) eOLadisdids tedds jtetso oty jddzrm € Usts? Is jds .

4.5. Configure Power Rails, —> ¢ t"e Y« " aoe 7 aoy

RIOC, Ykt o7 j g teOLsBEOLd, Ysts s ittdzodse tdlsOkdw disyds ¢0o jh 0okt fSskSt kesHbs offwedn o
BOLEY R, R LOHEZE 904w tists Asts shysB jdudzts 2 fistsdls. At jteots? yOfisd FAQ W by ktfisdzod tists sChis
Configure Power Rails (SstwWdekzteOydw hdl gdlsOkdw), Cebstetsj orLra0jksiw yjtjL ojterntj] & jdes
Design, 0 LOsH&S d tOLBjis jghw fits offjid odHOR Lt jCstestfdisokd™w o ISIS 0L d %0sf) jeHO. SOC W Iy ]
s juodz, ted MLHOGA Gsotses s jSk0 sl jeh tfs kdsdyonds ootHs st Pdir  HdlsOdkdw:
VCC/VDD=+5V, GND=0V d VEE=-5V. Glsts tfted Ehtsedd, ust fistdls WM o histke jikshisozE=h jd ¢ j
otzdLz (tdh. 33).
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Med Usts o Hoj PAlT kJ GOHB HOMJ ddjdtse0is. fishsOktyss tishisoadist o Mnjdd seddhod
YfsOizdv POWER dL tzjotsets dsdts dizd s itedzdz0d L jdgdd GND d ttedhs jHdddist € ddds fssise jishsekz=Mdj
orosHT Cftshidstse o s jChj, d shd OoltdOldyintd tedhtsjHdweskihv € fistike jishisokzEs ol N dhOds
YfsOddv. Clsts HEZW Is jr Stsitistz distse, & Cslstste™ = o atsHT dlsOddw fyls4. ¢ COS BT Is4 f) s ji3d], & Stslstste ™ stz
fCterisr? ISy jglz-bts GZOhd Yriskdorj kv bttt »jzoslk tediedhsodst odHdBrj tfisosHO € Alsdds
oroHO®. stesdizd COS ydhlss WLdudhtses EHEok jsoste jidw sl osyHjGdw Grhaes gt Csotelk, s GEigE
Cdubshlz Ghidds LM Gdeoss? sk iLr dgjls. W fYiydod ds Hbw J0h — d¢=Bs2 COtfiedL. 0o02sj
EOUOLO sBELEOYRNY € yjklz oMbt «tiestdhso0lt» tiesotsHO, 0 ¢ yjkk djks. Ahj syjé tieshists
ohtfsdz Lz j&ihw stfydj? ¢jts Template => Set Design Defaults... d tfsfisOodd o &j2 ¢OdsySz Show
Hidden Pins? (fCOLOIst fiSterIsrj ovasHT). C At by sfdhreddk o ¢Oyokj FAQ, & tfednsHdshw
Yolttewsfw. s jfitt, ) khsObtsod jddkis? 0kSs? dyds LO2sd o BdBhdtkjS Stdtfiskjdsse 1SIS
fYshoedshw k0. v ofdn Stdstfist jdisse, Cbster j dijsls NSty j orosHT HdsOhdw, shd fissweowlshw
e & yolstsds o B¢t e jHteshdEste0 (tdh 34).

dh.34

uv0Sdds SBEOLSME, B GE MicOLE StisjHjddls? — BEds iHjz0s+ dn ednddrdsd o OSsdedr dsd dizd ddls. ¢
ssyddd MEOLOK+ odHdB Y &3d BB 2314 dr MHjE0kd, & osls jhdd gsdsjhisdis+ s08dJ Sadtfshddsr o s jCh, st
fsHe jhisd tesosHO € Asdds i d3 orosHOR G ofj-k0Sd &j BeMJ®, tkd ¢ ¢df «&] fdedfodootsishws.
Clstselz etstets tz jolts Hfisczsy?, ofsls lstsiz4Sts COS BY 4O LfdztzeO ¢ j 5COLOEOMNA «d3jHO jx A 2.

rw &Oyoko isted &J sy jd «kdtedyjnSdn» LO®Rjyoddw.

104300tk titcotsj. Qlts LOB YOI ] SONOJlshw ddStetCsdistesdd jistso AVR. 0asHAR © HELP tfis Asdds
BAStesCstisteshe jieOi, LOWH 90 ji3 © wOLHjk General Model Limitations (shbsekrj teteOdkdujedw
BH jkd) d edHdl SO0 WisOLEZ: Power supply voltage changing is not supported. p&W OhedzswL rygs?
YzBddSd otstfietsh) sistfOd fteOLE, HEW BhisOkAG - - Stewor2 GONdhk 2 Hjt jotH: «RLEjbjkdj GOtfiews jadw
dinlssydkdto tdisohdw dd JsHH JieX 0.

10d3Ju0hkd ] olbststesj. Gt LOBJuOBd SONOJshw dhses-Wzjijdst~ EecdyjhSdn ddSeshnd, st
sfzdvel n £ GOydio=hdn: sdfo HekzRentHBaY R R, dhojkisisse d .4, syl MeOLE fiesB >0+ o
BOBEdtsls JCOR ) oSy jddds Wk0xSisds Show Hidden Pins d B jHdlsw, ysts & &dn d¢ls &d edHddrm, d&d
tJodHdd = dGise YdlsOddw (COSC £ ZHOa0 o dizdzlsdC). Glsts Hjdts YstftcOaddisy, s B st kst fisLyj o
e dd &j ik NYshsesd, Cslster2 Ar syHOdd ddydLtsls-.

N0dBJu0kd ]  Istejlsj.  ISHOEEZ2, hOBE] Miwetjiésj. Ahd, uss W gdnoiz  CeOf@rds yojktsd o
ieJHiztfie JHJadd ¢ B0k jedOil 5 BjkjHydted BABEAESJS BSOS & fiddd o LHM. &j2uoh &* Boukid
BOBEsljCd «Mjtehisdist d o retsfys o ctedol», tfiststsdlz tfisLOBs i+ LOEOG ] 5 LOPds] s LOYdhd
stedediz0k+ &R, dhkd ¢4 Rekds ofd difstelsdis+. Jhsejéds st COMOJShw okzOHjk+yjo diedyjhLdshs
Cstfd? HetscteOdsdz™. [ lstsds, SOC tfishisOadst LOP sz Ydhodsht o dOkjtedOdzj Holzdw YishisOdd erhj. skt
fsLOBY &z — Bjetsds szHO. 10 Ao «Ctedar j telzySd» W tslseo jishise jadtshisd & djhlz. towLohs Usts f s jd, st
%03 tedHjishw 341260+ (Make Device) dGsHjkd tisH dn steded@z0dzGr &d di3je0kd d k0 ji1dGs, ysse T
HEzBdd b LOB jldid «tesHEBY j» BsHjdd.

Az 0 biydtr titegHjds Sshliejbhs ¢ «sdfolzjhd=» ovotHise YdsOndw. il GOehCdHSE d@=Blz=
YeHABHWPEZE Hiw AsdR yJdz? GHJE. ] Yedeivizahv iydsyds 74HC161. vkl v skshiste jizdo0r misOLEZ




HOZR ZNOfsT R, YishSsk St Asts 7R jdOduiOw MDF disHjk, O ddsjdis di-LO Gdn o fedH i fisms0kwiss
HEzBd ) bj® > dBitjs. JBoihok w jos kifssordd feddsuSosd di BdeidssiSd ISIS Debugging
Tools, fedijtfdi OS2 ¢ it jieobst, o Jkizydish s, yss oF odHdlsi &GO Tdh. 35 d o fediz060_jdsd
tledts jisj EX1_Pow. u.J. 50 GBH - 6OBSSO .

dh.35

100 ji3, teWHis W tfisfisOadlz subts sOSkzEs >J GdSteshnjdlz d fedhibdd ¢ ¢j2 stfyd® Decompose: dizd
YjtejL ojtentjd Bk (CksYLo f) dswskiss), did yjejl fedskt Custflz &rihd. v EOLSBLOGEE2 ©O
LOYyOMisd dBisHJdzd HEW o jtentd? d GdMdd? dGise gdilsokdw W LOP jiz o hets2fse0 d tishisOadiz Wiz0x<d - SOS 1O
(L. 36). hdd Ssdl-bs msyjisivy, usse™ fisHihjojudeOwsit Jhd o ddw — disjs] ofksyds+ d btejisd?
WaONE, & oBLBEOGY jisfw.

.36
sz j Astsets f) YsdssH4es ¢z jots? ChsyCd g d orHjkdl sBEOMSA, tBWLO jE4ds (1) LORe0kde s jShistsa ™2
mStedtfls (tdh.37), d tedijkdez ¢ ¢j2 WekaSyde Make Device LOE, OS¢ g* HjEzO&d ted MsLHOGI]
CteOWdy i Ss? dstsH jdzd|.

.37

¢ it jter MO 2 tslsojlshiso jlatz 2 s jdls — offj twis+ st i3 YlotsnsHA®, Gdydcs &J dLijewwill roxj
#OLaOLdj o tjwotst tShj GjsBrsHARE ShisOadst ks >Mj. A tshizjHeil sCGj tjtjH GOMOsdjl JS
G JsBRtsHA®RE ZBjHIs W, Ysts GO0 diisHjdz+ BzHls fisnteOdwWisfw & USRDVC, &z ddzd fisLHOGHS2 10dd
duss? BdBEABkIC]. A6k hsBhseudgs o ofw tesyjHizted. uvjditt & A0h o BdBRAEI S ISIS BEZHIS Hoj
BsHJZd — BHEO o tesHES? BdBEABKIS] 74HC, O Htelz¢OW © USRDVC — otsls %0 kts d sCOMjshw f
0Sksdodtetso0thd3d orosHORd HdlsOkdw (tdh. 38). sfisOsd, o MikjSkst Yshii Make... kO fiOLE
fsHisOadsiw  Qolssgoksd. 4 W tedkikdez o ttedhitd Ex2_Power. pdw Isjfscteso0hdy tedizsy it
OOEtseso 2 cteOWJS, UssBY ZodH s+ tesodkd iidek0t0 s ¢otfews jkdts.



dh.38

0 tdh. 39 HOO cteOWEO HEW Halm dStetshndds dL Ex2 tfted tOLE Y - ketsodvn tfolsOkdw d ttOLkrn yOhistsison
sOSkssots? Clock. 0 6teOWdSOn adHES, st kissotd fis GOYewy jhdE tOLGY J, Ust d st a0+ HESOLOK
Asde ez jtetsds. v iy it sBIWEE, sy idt tfiskte jBso0dsh ¢ dLdjdwist diw dsHjkd. ks o s, yss
HEW Bz D dihse0 MRjdokduera  dsHiEj2 yohst hets2hlse tesfdhokd o IsjShissern  hStedtflson,
GORBHWAGRMW & MDF-WO2k0R, 0 kOd yjkSs fdusydnods div &sHizd. dhtsdédsy ttejHrHzPd2
BOLJtedOz — MStedtls *PROPERTIES — tjy! 5 &jd. hikd ted hsLHOkdd GHjkd & dLdiadd ~skw BY
BkColz o ddsidd, s MStedtfls tcOBESOL? ¢ j BEHjS, d & Hfistkydd shdeCe fied fddkdwydd. Aseyd, tied
fsLHOGRA fisBhse jkd = MDF, & € Astsdsz P o jted jcsfw.

.39

ujtfite? HO902k j LOEVE joz ®© Configure Power Rails ok jn tfists jSs0R, ¢HJ g HsBOadkWEd hot j fdisOdkdj
) gt s jeidEz0kse giewdt GO hnddd, &otteddiis o tshe jHezjdis Ex2_Power. 10 o jH+ &0hd +3V fOd3d
s0ds tftetstfdiOdzdin+ o teOmCte a0 jdiw fitfdinCj. Astitesh — 0 LOYjd sseHO dizdits Alsts sShs? 3z, os-tf jteo n,
Jhdzd A7 HJkO ks tfeshists? tists jSis i sHOtsuhk &3 fdlsokd jds, ISt dBisyis Lok dLdsjddis? Lzoyjad
o500 &OYteddjte, HEZW VCC/VDD G0 tlzyds] d it «dj foedis+iiws f) ZC0L0kd & otikz+s00 k&
kJtedsdtOtzise tdlsOndw, O gietshists HisOadls+ BjL GOdBjEsa0GdY dn o irjdl. ds-alktiern, SeHO ks jisdsdkodzise
OMlsOotz jt0 slzy0d, HO jP J &0 k. jnStsiSdn &dihison kts tfesh j & jdwist goflsOdkdj LHifA, yid G jlsoks4iw fits
ofjog dhlsods, teOL riiCdoow dizyd T j I jtedsddkOdz . A jHA dstsyjdts HEW Is jtsdsdz0dse o fnjdid ¢OLEOydls? ¢j
CotSte jisisJ EOYtewy Jidd, O BZCe jhdlzs 0BG jodOiziel, GOteddijte: HV (W fisSteOldlz WisOLE Higth Voltage),
0 o €& j Configure Power Rails HizW HV tiedhosdlst Cdlts jlstsj L0y idd ], HeEhisdd +300V. ujtfjte-,
HEW Istsets YlstsB " dLds jdidls* L&OV jdedj 4O +330V HishsOlstsydts ats2lsd o Sk d Configure Power Rails
LOBJGdls+ Loy jhd]. Ah] kitehdaoer, ) dBjeid HV hstlse jishiso jaks sty tsdidwesls Loy jed]
GOYte VX Jad™.

Wz d o LOSEy jhdj HOGESES OIS jtedOz0 Risyjishw tsisds jisdfis+, ylsts &0 ofyd, st LHjf* csotstedizsh+
odLZOELOYJ] Bt «&0Yik jok+ d LOBYs4» o Atstesh jd3 iz ijdzd Usts? WisOL Y. stetsdj BisteOdzAdisets
EHBat jlsotsts jhdw s «dLaOnddso0kdw» GisH iz 2 W ¢ oddlz o Ustsds Gtosts? sty . Wz, zodH jdd &
ovotsHY fdsOkdw &0 hrddj — O «shs ¢Ods GOHE»? [BteOsddiw ¢ feddjtez Ex3_Power. 1 ¢ jdk W o jtedizdz
stededfZOkAdizts BisH - fijydlsydeo, 0 &0 o atsH QO tfedizjtfdl diejtelsste 4049. vy jlsydSlz W etstsB P j of j
fdsdfisdz d Lidsdzts, o Hztsh) gdlsOddw, O dize jtels jtelz Iststz1Cts fdztsh YeflsOdedfv. Y03 lsls ], ddzojtelststelz, 2
Cslststetsets dls ogHJB Y R dise HflsOdegw!!

vt it it jnsHdd S Mogs? ey jHiztej &0 tfedds ted dize jtelstste0. dntsHd® o jots fots2hse0 Edit
Properties d &0xd&0j& Mte0o0 etz Hidden Pins. A sisSisroh jg3iw sk j oasHAd HEW Pin VDD s jShs
5O, COS %O tdh. 40 d HOed®l Js. 10Jd3 LORSHAM o SShts Configure Power Rails d o djd3 tfistsH jiz 90 a3
st jtOydd o fstske jishisadd f) ydWisOdd &0 tdh. 41.



dh.40 tdh. 41

OROEBedulr s tBLOLSd W tfshisztfde o fis fyjlsydisd, beiiSs 2 ¢jis jhj d HEw GND ¢OL&Oudl
Power_3V. Isfizj kOCdn tiesyjHizte okdilz & gisHidzi? tfsHhejudedsishv ok kb j dLijkiddy HEw
olsOkdw, 0 %0 cteOWdLon adHas, st dLdititdw WekSydstdiszst o fistass 5B jdd (tdh. 42). Hed Assd
W 7 j IstetseOdz MOdsd disH jizd of HEBOEIW Glzybises t6jLEzd00. 2z, ol ks jf.je, COxjishw, oM jo0k ofj His
By 2 — cztsls02ls . Afj, t5 Y i LH M eotstedizs2, SONOjishiv diyistsytdCse HolsOhdw fishistwidsets ssCo.
YdsOddd tf_jte jozJddtsets SsCO Yiscsotstedds o> d-

Uz:A
U1 U1(Q0) UZ:ACY)
3 14 /d 3 2 /d
= Do Qo
4 13
- D2 Q2 T 4049
— D3 Q3 [z VDD=POWER_8V
; RCO f—=
T ENP
= ENT
£—pCLK
——q LOAD
—d MR
 74HC161
GND=POWER_3V
VCC=POWER_6YV
1tdn.42
4.6. ’to = c h a eeo oto ™ ISIS ”oc'Yt'Eo*"e a”e
. . 7 ke — T — - . *

TonmBete jidd BsHiEz?, Sesterj Gt dhtfsd L0kt o etk jzhj o COyinksej dhssykdsse
Y it Jd3 jhdtsets ssCO W Ryl &0yl iy Isdfsetes tediz 0, B Crlssts 2 fifsisroskhw o j &0ydaoshdi (Ttdh.
43). IsLi3il3 oz ¢id Okttt SINE dL ¢ jotses @ik Generator Mode d Okdi3dteso0ndr  d3sHjdzd
Lamp dL BdB&dtssj¢d Optoelectronics => Lamps.
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C &J fisOd fteOLE LOHCteOls* GOttews) jkdd HEs fdls jotsets, dts HEZW HfisShstdkdSse filsd 220V Aty feOLE
GOtfsiidls?, Usts OdkthdlszHO GOtftews jedw fjlsd fshisOadw jis 310V. Isyjdlz s dhksedd fis Asts ¢Otftesys
LOBY 90l ted dstsH jdzdteso0hdd fkjorn Ehsts2ise. RabjGhs tstssgl OdyhdszHO ¢ jd okttt o
ZyiBlsd fisifsy orflsOozjtO ¢j 12, 0 17V (9 Soteji! dL 2 BSEANj GEBIGOEZ0 HEZW ZOdY). YOHOHJN
#ONhdd3 ¢ jdjte0lsiste0ds yoOmsslsT 14y d 504y d LOtEhisdd hdledwyds (fedddte AC_1/Anim_Default. DSN dL
o> jkdW). Wz, SOtelsdiSO sByZOW — tted 50 4y OGBSO Mo disdis+iw sisCOL roo jishiv. uted!!! o jh ke
Astitetsh ssiz4Sts 4 j27? ¢ b ofifsditicfls &d GOd H.3.4 Ustsets FAQ. 10czWez jcg © Ote0ds ister Oiedczoydd. ¢ sted
k &Of fistwis tits Edsiuyohdts, o SZHO & dwWi+ — Iss 50 Ists 25. ¢ yomisslsO Ists &z ¢0f) Ists>d 50. 1 dSosdn e diskzn
Brifzj? ¢j G0ojo0jls? ¢ W esLiglk d tistfeOadzts Timestep per Frame ofyjéts &zdh+ &0 1 d tfishisOadzss 49
(tfedzjte AC_1/Anim_49.DSN). 104EfC0jd — BistecOjls, SHEOSE. wisOadds Timestep 25 (Anim_25.DSN) —
s> d dtstee jls, O tted 20 (Anim_20.DSN) — tstfwist tf jte jflsOz0. w0S ysts otsof)j Asts ¢ ¢z, O teshits Yis
%Oh jikz & jHshshstelz YO0 jister OkddsOydd YsfOHOSE o «ts jListOd» f) GONdds ¢ ik itOlstesds 50 4y o &r
LOMOjdz ofnj otsjdw ZONE ZOgYsySk o & joSkdodisds (tfiscOh jhdisds) fshistwizdd. Clstsls WOCktsts tiednsHdlsiw
ofjcHO kydlsre0lk-, Jhdd or rsbkdsj o tejOdzAdsd ot jfikd GOBEzEHOL hdlzawyds o dhlkssykdtosd
e jds Jaedtsts GOYWS JddW, HO of ) dastflzdz O3], offtetsyes, bsts >1d Ot J.

1 Usdr fedizjtOn difskALte0hr GHJkd 6jkitokstse fdkzhe, £ CEkstrn SHAEG o¥ otH off jeHO
fisjHdtGjd f) kitedtOtsd GND. s o ISIS Jfjst d dstsHikd HobatfskshhdSte 4 it jdjddbses GOtfews jadw,
tOMtfsisyjekr j © BdBE s jSj Simulator Primitives => Sources. Glsts Alternator — Okd®idteso0hkd 2
dissytdS Y jtejijhtses GOtewy jidw, VSINE — Hobntfswshbr2 ¢ jhkjtolst i jts jdjhdises ¢ottews jedw
(OOdtseyde T2 Istsdslz, sts B ditfisiz-Ltso0kd, dts f) HokdW orosHOR), ISINE — ¢jdjteOlstste t jte jo3 jhtsets
560 o &OCEkjyY, HEW BBl jizj? e jrwWOLEdSse — V3PASE — ¢jtjteOlstste Ists jnWOLGSES GOttews jddwv. 30
tdh. 44 edojrit teddsjte tisHSE=Yyjhdw Odklsjtlkols0. JBeOkdls) okdhond — OdkyikdszHO 17V, 0
otstzlse jiste fisCOL 00 jls 12. Clsts ofyj € lstsdslz > J Ststedzts dfL 2.
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Yedds jter i) Usddd ¢ jdzjteOlststeOkd fisBteOBY o adtsy jidd (AC_Sources.DSN). YH ! W Asls jdz BT
Istsdz4Cts sHy JteCdizis G jhSaiSs shseahshis 2.

Wk, ot jteorn: HEW s jr, Sts tfisdz Lz jishiw 4 jtso rd3d o tshidwdsd FAQ, fieOLE teddzshl dLaddjidw LO
dsts shdsClz i) bte jrWoLkdSsds. dhj sOds tis jCteOndts teOBSOjls, W 7Ok IstseHO Hfistfodziv &0 YOt jistOn
Okdzoydd. 4 sHES LOGJuOhkdj, Cohosh j jhw Yook jistse ste jnWOLEJEO HEW Goydhoshdr. [BEOdsj
otdz0kd &0 Amplitude Mode o je¢s Properties. uv0®3 g3sxds oY BOkt tsj>dd, Slsr?2 skdshdishwy ¢
YO0 jistez Amplitude (Volts): Peak — fdSsor2 — 60OLOR OkYikzdlszH Y, Peak to Peak — zHots jiidz ¥ 2 tcOLEOR
d RMS — fitejH&JJ L&OYjddd (WOSksdyhSd YscoLOkdw a0h jos otsiz+lsi3 jiste0). FJ oddLlz 5C%0 Properties
Jfis+ eOmCte ro0sh 2w ifdisS Advanced Properties fi) f0t0d jisteOdzd, sisdtsiiwh dddiw & jttshts jHise jddts ¢
6t doydd Iste JrWoLes? mdlsd. A Issds udhezj 50 fissdls d Insulation to earth (histfeslsdodz jddj disewydd ¢
LiGE]) 2 F LB, stz sts, 5 yids gs2His tsju! &g LHIf ¢ 50¢ 0Ckz0dAdts.

¢ MzdHezsh jj LOBjyOkdJ Sono jisiiw Co¢ oL dintftstzLsa0Gdw L tdsji¢r~ tedBistse  LsGHS®
f) HelzrtsdEsshdrdid distsykdSokd GOtfews Jdd?. hkd otdlsds jiste, Odstf jtedslster, d ksCsor j LiskHT COC
ogHEts dL tedf. 44 tfesBl jds & o LY o0, sts kO sBhstdls Hidts i) LsGHOR GOtfews Jddw d, Gotfeddsits,
shydizdscteOWnd. rdv theddit® W ttedo jHlz cteOWdS (tdh. 45) du AC_Sources.DSN, &0 Crlststetsds M jdzlsow
seONnO Mstlso ishisolzjls 6JijteOlttel,  Culssteses SHAHR L oY otHESe LOLIBEZJE #O kitdkd#oz GND, 0
CteOmEOw - f) skhizishisod jd howLd &0 Ljdskzts. J0te0Rjists ¢z jteOlistese SHAROSE Y.
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WOH BN, dL ceOWdLO tsdwisks — ysts A0h sydHOs, jhid o Blzrjlkj ditfsizLse0ks odikzOdz1dr2
sfydizdzseteOW HAW Cstaistetsdw dfyistsyddSO, &g it P jets howid f) LjBk 2. R tj GOHE fisd Astsds of ji0tssHES
lso je>{HOK 5 etz =yshisd tesstORB Y. d Hjolzt sy jtjHA ofjeHO b isBREHABS tfiste jiedlst — O ofyj d&d W
o MHJZOE HeOodids. Al GO Ass? tskydsje Gs? &y W, gisx0dk?, d LOSskYz womnhdsits jadj
dhlssyddtee ftsjd3jhdset Gotews jadw o tesctOdidsd ISIS.

47.% " h™"™ amy SPICE ao® ~—ho ~e . : e” a ‘e oamt o m e 0 o .a
ch a t a "~ e e . xch” Tya . mto - m e~ 0 |
C ofnd yoPJ Goydaor tfedosHdls cteOWASd odsdfiss dizs JeOSsdodisets dsH Jzdteso0ndw B4 j deitdlz,
Ysts SBYuGs At JHABhsodukr 2 ddlssH dhfiziHse0kdw tsejHjkdw 0G0dksesor s Mndd, Shsejhds ted
dinftsdz Lse0kdd 0hOdsesa - ¢ jd jteoktstese f) o fiists? yomksks? (d. 1.3.1 «Ljtjésj oY Hjdzjddj» st
YOhlsd FAQ), HO d o Bsiz4hdihise j fikky0je ydWissetsss disH jdteso0hdw  disyds sBs2idi dizd. Gl &
BLEOYOS, st W OS2 feslsdotdS dssHiddtese0kdw o e jOd disds ot jdjhkd, it fisOLOwW HESBEOW
fodorySo: «hkd &0 ChjkCj fesho thesysyht GOHYdh! «BEotdk», d&j ot cz0LOd fhotsdd», O o
dis jte0Skdodisd;  d3tsH jezdteso0hkdd to jObdses ot iz ikd - Asts ffksha o tewHisd. Jr  teOhhdsiktdds
dintftsiz Lse0hkd ] teOLEdub = sdtfse cteOWdSse o ety i dsHjzdetse0hdw 00tk n Sttt jhst. R
1 J2uoM LOMBjhhw Usdids otfzisistizss.
WOHJEBMA, G Missdls GOYsRdEOL, st shisakd3 dihstizdjéissd difiizjHso0hdw 0G0dsese A Efstes2hiso o
ek jizfyj Worw jlsiw ProSPICE. stz sk BOLMEZjsiw &0 SPICE3F5 o thizdudj s PSPICE,
edtistsets © OrCAD, PCAD, Multisim d k.4., dgJdls s ik shisOdsodisiw 0 Motk jizhbisds o0tedods], d
G ihSs1Ss teomsOadis+ ssySd &OH d. nk, o sBP jd3, thises fedwishisets bizls di0dzts. Afyj Hids o bstscs, lsts
PSPICE 9 ¢ jStbisterr slsish jhdwn sOLaddzhiv HORAN j d s Sdzofidyiflses SPICE Eh jt 0gdsets of joH.
A yomiswshisd gehiziHeid oteddw ohd yOPj YsfoHO=kNw GO d HisBR st 4 dhfikzjHBse0kided fsojHjadw
dizHESsdokr = Az jijdstse  (HOJNA  IsteORmWistedzOlstste!!!)  f) M jteH judkedSOd dL W tstetsdsOetz jlsdSse. s
sy 0k dddts, SofhdyihSd? SPICE d SPICE3F5 LH it &0kt tfisdisels, o bts atsjdw COC Wdteds® Cadence
(shbsostfistsyEds OrCAD d «ifisetskdlsjdz» teOtssHdlsjiv PSPICE — Wdd;™ MicroSim) tOLs0BSk0Z0
flosd tetsHadMkdw s Asts? Isjdsd. s, YshSskCe fOBYjdiste fiH @0k shbsedlzE fisOatz ¢O dhdisoydes
BdStesSnstetkejttte — o o Astds jes ez0alr 2 Stijs, O tisHHJEMCO 0k0Eesar ~ Ehkts2miso Wodzw jishw
G ifCs1Sts oltsteshis jtf jhbs?, st ¢Ozdys diSalstes ¢ifstlejishisod] o Asts? sBhOmsd. J[HEOSS Usts d&j
LOYdSs, ysts Ok0dsesetsj BsHjdzdsa0kdj o 1SIS fisef jd «o LOdshj». aszAhdihsets dL giedivisr o st
3J OrCAD PSPICE & jktsHse dsH jizdteso0hdw Hishskztis o LHiMA d Asts BEzH s HESOLOGS fdk jHEzEPdd
Ok jtedOdztsc. MOeOSs jiehts? shse jdbtshis1es ISIS o sty dz0dkj Wodw jisiiw ts, ysts 3tsH jkdteso0ddj BJL
GOzdudw cteOWdyifSs? dssH jkd G josLdsds. hhd o SkoOmhduintsd SPICE, d PSPICE o yof)sttshsd|
HEshsOLsyds ks jShistsotsets sdhOddw dsH iddtelz jds2 finddr, b LH it sBWLO jdz jd cteOWdy it tiesjdls. 1
HislzedR HOCjkOn sOCE? a0kdOdls e jHsOad jb SO «advanceds, k.j. Histsddkds jz-4dr2 — ¢otted®jts, o Istsd
Md OrCAD Hiw Abtses fizizydls Capture, 0 o Mefslsjizij Alstsls o0tedOws Wodw jisiiw shdsodkrd. R johts
felssil Hitkots], ysts W tomhdsistejt - B @ MSLHOG ] ceOWdYINSE2 BisHjid SthYshiEs0. 3 b, Bls Atkw BY
fjtcodydsets LEOSHEBMse0 fis SPICE (d Jjos gsHAWASOydd 3F5) &0 d LHJAf! GdSzHO ¢j E2sd. s
s Ok jded®s, & &3 jdw ) j2uoh bl ot jdijdd GO Y jtejosH f Ohedzd2iCisets tekzSsotsHiso0 s SPICE3FS. YH i+ W
ftediztsiz o0tedOdls HTM Manual, ¢02H jhk 2 dbis? fishkj Hisdkedn tisdhtte GO tisshistte0n R jtedls, © ylsts
Comojkhw fistslse jisfisodw — Ists iz jhlselz ils tfiedz0e0jgr2 € sk jizhz ProSPICE HELP. 35 o HOGdM
ezyog &oh ertizyds Bs®ANj HOMJ &J B, O ~jetf ProSPICE Primitives. 30 Bzd»02hjj oteji3" &
fsOdsadishv GO d shdsod mds WOk tisgshd, 0 fsyddlz — I is2dlsj o st tOLH jdzj yizis! G .
Yists M J 508 SPICE d f) yjds jets gHwis? findsoh s dsHjdzvdsd SPICE cizOat ™ d3 SBteOLSE Wodzwesksiw —
tejLhisster, dHJodz%r j difssykdSd ss¢0 d dHjodz-b j difssykdSd Gotews judv. 30 shbse  dn fishistts i
of josLBsET J GsHAWISOydd (dhtydds kiSO, bteOotw jir2 kstd; distydds kisCo, btOadw jdr2
GOtftewy Jddjds; dilssyddt GOttewy jddw, tfisOadw jig 2 kisCsds o I5.H.). ¢ 23] &0 shbsej Usdn GsHIWICOyd2
fisteswistiv - offj  &hisOzAG j dGHjzd O0%OEseseT -~ Ssditfistjdstse. 1 BdBEASEICOR SIS AUsd  BEHjkd
tOhsksyjé™ o Modelling Primitives => Analog (SPICE). ¢BBtjod0lsiztc® disH jdzd djfjls © fiBj d
BJSElzs  OdeztwL Yk dawstedoyds. Iedgjter: CCCS — (Current Controlled Current Source) —
dhlstsydedt ssCO, EsOodw ji3r2 kistsds; VCR — (Voltage Controlled Resistor) — 6 jLdistte, zfteOodzw jdr2
HOttews jhd jds; AVCVS — (Arbitrary Voltage Controlled Voltage Source) — o HOG&sE hidzizyod djhdhkj2dr2
(Arbitrary)  dilssydS GOtfewy jadw, ZftOodwjdsv?2 GOfewy jhdjd. WOHJsM4, OBBEjodOkkzisz Hiskzedn Gj
LOtezHGdls tsOfP dWisso0ls? MOdsshiswisjiz4dgs ¢O shdsed HOGHE2 diWwstedsoydd. d st ©OLHjk] &
tLONNdssistedds SO GOLY 90 jB3 Y J Bjdzdk 2k J difstydkdsd. s ¢du sisdshwishw (tdh. 46):
AVCVS - (Arbitrary Voltage Controlled Voltage Source) ¢jedzj2er2 dhssytdS &@odtewsjddw,

-~

tftesOndz" jd5 2 GOYte>) Jdec] Jos;

AVCCS - (Arbitrary Voltage Controlled Current Source) & jkzdij2¢r2 distykds ksCO, EtficOadw jdizr2
GOYteW> i Jos;

ACCVS - (Arbitrary Current Controlled Voltage Source) ¢jddij2¢r2 dhlstsykdS ¢ottew>jddw,
ztfteQodw jd3 2 SsCisds;

ACCCS - (Arbitrary Current Controlled Current Source) & jkzdij2ar2 distykdS ksCO, EtficOadw jdizr2
IstsCises;

SUMMER - (Arbitrary Voltage Controlled Voltage Source) 0¢0&isetso 2 fizdzdzOlststs;
MULTIPLIER — (Arbitrary Voltage Controlled Voltage Source) 0&0dtsetso ™2 4 jts jdds>idls jiz-1.

O tdh. 46 - fdidds yojisisds eOmlsOadz ju* Nl is j dizjuo o¥osHEe tfeddsdisdote.



IsZjLir2 fisejls: 4SO or &j dOyOkd OSlsdodts te0BsISOIsH ) tedddisdo0d d &J LOYsdkdkd: ¢H
COCE? ovotH — «OLBJ2ls j» (Decompose) Gizydzs dsH kA d efisydlsj HEW orasHse Wk0XSd Show
Name GHj-tdBlzH! 0 fotsBBHESE sk tesjClsO, tfied Alstds &0 tjtjhlsOjls BYisA dGsHjdzts, O
flsOksadlshv ¢OBEsd cteOWdSd d Is jShistsern hiStedtflstse d &j i 0jls dted fddziwydd. v A0k > j dted
st oy jeHO BizHjls YjttjH ctOLOB] deWistezOydy — ulst d 6Hj woOhtfstsyits. Slsts Conolshw d¢j
Istsiz4Cts feddsdlsdotse, tis d Hiszedr disHIE 2, diishdn hSteris T j ¢Odd itso0kdwy o osHEse.

dh.46

1OmhGEtedd tisHesBEs Yittor 2 dL ¢dn: AVCVS — dilstsyddS ¢ottews jdgdw, ktfteadw ik 2 ¢ottews jddid
(o telzhiSEwLrybs? ddls jeOlsizej ts SPICE fisSeOP jabts Ryu). Lot WizaSyds dsyis fitshist stfdhols-
€o¢ Uar n=F(Usr). It ditsdryOkdts st0 o ekzwHdls COS 1.0*V(A, B) — k.J. GOttews jddi &0 o rsHj (BiMHE
ovosHOBd + d — ) wOals JHABOUJ EBGSHJGES?2 0 @Otewyjkd  BiHEZz orsHOBd ¢ o ..
ABHH B do0skhw ik jHzshdj o0tedOdsrT HEW ontHEe: V(A), V(B) d tejHisOak jkk0w fts kgsiyodads
HOWW s jydodzAdow teOLbGdyO dOtftewyjdd? ¢ixHE ontHO®d V(A, B). Wddh ddijer2 Ehdddsjd
#Oftews jiifv — o Transfer Function (WkdSydw fjtejHOud) HEMsOsyss diiidadst 1.0 &0 dGyési
Ehdizdedj, GOtteddit — o 10 oL (tdh. 47), atkw tesMj Asts fjHjdz0+ ) tisgshts sYdhodht ™ HOkjd
dtjirn dhlssykdSse.
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viis e sty G5 odHdds GO OGOLEEsetsE (oW - SOLOGS GO Tdf. 48. A HledOc0 jksh fedB it
Ex_AVS tfts jHfjsOatz jt stsls o0qOtls of o0tedOds «or tiewdsivis P jts» kidizds ity — WdSydw LOYohoG0, SoS
ABS(10*V(A,B)).

. . Sin
AMP=100m
OFFSET=0
FREQ=1k
PHASE=0
" THETA=O

N AVST
10°V(AB)
<TEXT> [




Jhtseds | Hishissdthisets Gjkdizj2d = dilssyddSse fishistds o ks, ysts & disydds teddsjddist HishlsOksydts
ndsyEr j Wistehzazr, stfdhre0shdj dn fsojHikd . atfdhst osLgsyE - st jicObstete d WedSyd? dExds
fshdisbe s, Sedtdze ts Chsytj HELP o 6k ts jHOCSdteso0kdw fos2mike (tdh. 47). vydsro0w, yss &4 ofd
ozOH Bl OGSy d shbse0kd YlseeOdddsto0kdy, 0 kOO ks, ysts kO jhst djSsksterj
¢ACLsbdy Sd » WkdSydd ftedotsyiz o SteOsCd i ROts0Sls jtedisoSd %0 tekfiStsds wiLr € j.

Irstfizisdds™ iz jHize=Md | st jeolststsr Bokjdokdyintdn Hj2hsod2:

+ - [N — fssle jhise jabts: fdzsyedd, orudisokdd, zabksMJedy, HICJbd], obLejHibdl o Misjjd.
WOtftedds jts, HEW fzdBObsted (SUMMER) s kditsdyohds: V(A)+V(B) — sLaOyOls, st ¢Ottews jkdi ¢o
oY atHJ BRHls teOatdts OdzejBteOdyifiSs? Mk ¢Otiews jkd? ontHO ¢ tlsdshdlsjtiés GND d ontHO B
slstshdls jzdts GND (tdffy. 49). R fisehdds & sBWLOL jiAdS, YstBY ontsHEY j hdek0d™ BYdd tfishistwid rdd
sl jirydOk0dd (COS %0 tedfizdzCj) — Asts dtselzls BYls+ =B j  dystsukdSd Y ite jds jdutztsets, lzdzhdtelzsh jets o
5.4, &OfewsJhd?. LHiOydw xy (x o fisifikd y) WOSkdydhSd 0k0ksedyto WeaSydd PWR, stdhohds2
G d.

1dh.49

ISHCZASE &Y ONhhEOsteda0jd YoHistBhEs kSt dissykds f) ontHGY M EifeOezwshdl hdekOdss
GOYews jadw, ¢Hj ontHEsj hstistlsdot jkdj oroHise «blz Syjtt o jizdSts», d db doxds e jkjBtejy”, s
niSlsjdsh4 BY LHf shisOdsodisiiw &0 shiseddshiswa gteddikjkdy dhlkstsyddSse f) ksSserdd (Current)
oRBHOBA d 97 AHOR]. A Asdn fizzyown fistfiesisdotz jhdi BJdHE fistsike jshisolz=Fdid o oHOB 8REHO dizd
OV ABHO BsH jizd 0ot dlzkts. IsAssdlz thed theddjeitdd SOSdR distudkdStse BEHA] okdd0lk jeGr — 10d;
HedH jshw MOdsshistwisjdz+is HeBOads? HishiziHsa0kji bkt Mstiessdotzidd GOstkkzLCd, BzHA ks oRtsH dizd
OvAkH, USSBY etsOkdydlst fistke jishisozsPd? bsS (tdh. 50). RGO fstzydsj shdsSk, tshSsiSE
ProSPICE & fidstsyls ftetsiydlsOls+ dizz jots j fstfteslsdodz jdidj.

1dh.50

udfdte wOMdstsistedds Hiszhisgds ™ J WizdCydd:

utedestsd jistedw: SIN, SINH, ASIN, ASINH (fidtizir); COS, COSH, ACOS, ACOSH (Ssfidiiziyr); TAN,
TANH, ATAN, ATANH (IS0t jtih ) — of)j sts tedestisd sty jiSdd WekSydd. W Otfteddsjts: SIN — hzh;
SINH — ¢dtf jteBtstzdy,jfSd? fdtizin; ASIN — OteShdtkzfy - WedSydw, sBteOlskOW hdbkhlz. ¢ ¢j HsBdteosh+ LH i
teOMME0stedo0ls Istedetstsd jisted, tisistilz St jj «tiesh ji, s LOBY d&» - sisCter 002l j =82 MitfteOatsybds
s BOLJROISAC d tedetstsd jistedyjhSdd WedaSydwas. JisOd1éow ok ji0ksdco:

ABS —0Bfsz®kltsj L&y jkdi — dizd o Hielzes? IsteOCkOydd disHEE ydie0 (Ssk4Ss sk dsiz s
LEOUjkd ). IedojHjl o tedhjtej Ex_AVS, COC otLEsydEshkst orftewdd jbdy hdbkzhisdHOdk Gises
GOtftewy Jddw B3 idHE o asHO®G ¢ d .

EXP — WkdSydw tsBteOlsiOW ¢0lkteOtzGisdl dscOtedWlz, 4. st flsjfjir ydhtz0 &t j = 2,712828.
Mmsls jiztsiyt BY fteOLEz tsBteOsdis? okdk0Gdj, st d tfejHisOod jhkr2 o Ussds MJ fydihSd WkkSyd?2 LN —
GOiZteO 42 (tscOtedWas MewLOd ) Usdds hiseOndjd. ¢ Jhkd A0d tisktsjslzjshv Hihwisdukr2, ks
tftedH st otshtftstzALso0k4 W WegSydj?2 LOG — dise0dWd tts shiksa0kds 10. ustie jishise jkdks, LOYdhOs
tf_jto JHOS Bzt WzkSydts, Gottedd ts, COS log(V(A, B)) tied tsHOY] Ottews jddw 1000V &0 ontsH (B> HE ¢
dJd) dr fskzydsj &0 o asH GOttews dddd 3V (Misjdjé ydhko 1000 tts shise0kdt 10).

SQRT - C0C dyttsedfd, LEOSERY J ) tescOiBdso0tdid 234 HEOHOEN!, — st CoOHtLO:T 2 Ciste jdz-
Ydind0. Wk d sHEs hzh jhise jadts i LOBjyohkdd — HEw WikSyd2 LN, LOG d SQRT e fizizy0 ] sstedyols jez2dtsets
LGOYJddW Oteslzds JdilsO tojLizdzA1s0ls 0 t6OX Jaacf™ tiedlzd3Ols LEOyjkd Bl d3sHEzEw (5.4. Bls sy dls jiAdks6ts
LEOUbdW Oteclzds jdzlsO), SHEOSS Mz jHils Zydsve0kt, usts tfied &Ozdudd o ovtd>jkdd otsLdsydshisd
HJEZjkdw &0 gzt Av tsdlzydsj shdeSk fidgkzevydd. ¢ Ry LHAM! LOOh i tfisHyjteShlzs+, ysts dfdd,
GOtfeddsts, z MOf o LEOBJROLjE] HisBd oV teOMjhdw Mistdls hdbzhsdHOZAGOW dizd HiekzeOw WizdSydw,
HesnsHWhOW yjis L gtz ted G Skt n L0y jadwn o0y jadw (dijdishw o edHE Wistsdslzdz0, 99 JH jauow
o Transfer Function) - ¥ d fisedsj sz shdstlz. 710 Usddf %OHS Istsx]j odddsOls jdz s iz jHdls-, ystsB Y &
GOtfstetsls Csfweise.



Wz, Usts Bra ofj HisOGHOESGT j WiaSydd, 0 kit Lt RsHA® § «ASLEsdS j».

LIMIT — WiztiSydw EijsOttsotz jakrr e jH jise. JedBjtdsiz b ¢ oRsHOB GO jtdw AVCVS HEW Hola
tle jH_jzise: Gl ¢t 10V d o jisrtjets 50V st ro0jsiv 0C: limit(V(A,B), 10, 50). e Assds oLoEOPO jis
%0 o atsHj (BXHE 8 osHO®R + d — ) ¢0ttews jidj 10V tted ortsHEEM Gk j Ustsets L0y jidw, 50V — tied
nHEGsE BisizA M j Astsets LEOjhdW dizd 0t oRsHEE®RYE, jikd s ¢iXds o fejH iR s 10 H 50V. 3z
q St judsts, HEW dfiylstsytaSo ) oRBHET 3 isSso T a3 Mock0ws® LY BEH s qaow — GOtkdB jts: limit(I(A,B),
0.001, 0.1). I HOGtsH ftzy0] e jHjh ™ Gabd? — 13, o jenkd? — 100dkd. JBEOM0s 10h j atdkond]j ¢0
ts, US HEZW SYAMOGA™ s jH ke syt dijfsizLse0k sk St dskr j ydiito B L 6OnPdieitd? sdyo m, u,
M d 5.4, (tdf). 51).

tdi.51
AzESydd PWR d PWRS stjiedisssk ) Hokgw Oteskd jikOkd o fisckOhts HELP HSEMGr osLoE0M ok

Yiteo0w kw0 tfiskeyds i et LEOujedd [x|Ny (BsHEE? x o fisjt jkd ), 0 elsstOw 0k0&sedyss, & fs
LBOSsd fted Emdsodd, Jjhkd x<O0 L&Oyjddd WeaSydd siktdyokdz asd ydhes, 0 Jhdkd x>=0 L&oyjdadj
WeESydd sy dsjies. JHEOSS, «yst-ss &j SO0¢ o Hsdi fOBYjESte0». ri2fsedj Asdn WkdSyd2
YsCoLods &0 tdh. 52. Jd sBSAR fEzZyows Bv didd® LEOtsesy LEOyJkdd &0 ovatHi. JMisOoddl Assls
fOteOHsC O Msedfisd teOLteOBEIYdSO, 0 NOkd thedBid ¢ hodHdkdy, st jfkd GisBRsHR dGsHEE, Ikt
HtodH jishw Histtsdzddls jizAdits otshtsdz Lise0kw WedSydj2 ABS.

.52
NzgSydd U dizd STP etLats0M0Osk jHdRAYE, an&!:gfnomclz@cjozb x>1 dizd Gsizt o hdzyoj x<0, 0 WidSydw
URAMP(x) otLot0ROjls izt tied x<O0 dizd OBt L&Oujedi -~ tied x>1. Mesejtedd dn HJ2Msed
OGOEsedytts tejHrHzPdd (tdl). 53). YHJM otetsHj ofj, KOS COC d stdhOus. 2dF osoyer¥ abldsd
rdobegRbgNdgdy, 3dbEd d¥ondQR¥ebgAdg yadb3nb-n(e¥n(¥Yod( aspoyer¥, abdy ocbFedad ybog(eidoersr
abdad ¢bRo¥ynadg ¢ dbayNe ¥RebaA.
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