eeeeeeee



Eeschema

6 HOs16ps 2020 r.




Eeschema iii

OrnaBneHue

1 Oomas nadpopmanusi 06 Eeschema 1
1.1 OOHCAHHE . . . . . . o ottt e e e e e e e e 1

1.2 TeXHHUYECKHE XAPAKTEPUCTHKH . . . . . v v v v e v v v e e e e ettt e e e e e e et e e e e e e e e 2

2 OcnoBHable komManabl Eeschema 3
2.1 KOMAHABI MBIIIIHL . . . v v v o v v e v e e e e e e e e e e e e e e e e e e e 4
2.1.1  OCHOBHBIE KOMAHIBL . . . .« « v v v vt e e e e e e e e e e e e e e s e e 4

2.1.2  Omepaiiy HAZl OMOKAMIE . . . « « + v v v e e e e e e e e e e e e e e e e e e e e e e 4

2.2 TOpAYME KIABUIIML . . . . o o o oot ti e e e ettt e e e e e e e e e e e e e e e e 5

0 B G ¥ 7
2.4 VIBMEHEHHE MACIITADA . . .« . o o v v v oot e e e e e e e e e e e e e e e e e e e e e e 7
2.5 OTOOpaKEHUE KOOPAMHAT KYPCOPA . « « v v v v v v e e e et et e e e e e e e e e e e e e e e 8
2.6 OCHOBHOC MEHIO . . . . . v v e e e ittt e e ettt e e e e e e e e e e e e e e e e 8

2.7 BepxXHsS MAHEb MHCTPYMEHTOB . . « v v v v v v e e v e e e e e e e e e e e e e e e e e e e e e e e e 8

2.8 IIpaBas MaHEIb MHCTPYMEHTOB . . . . . o v o o v vt e e e ettt e e e e e e e e e e e e e e e 10

2.9 JleBasd MaHENb MHCTPYMEHTOB . . . . . .« v ot v vt e ettt e e e e e e e e e e e e e e 11
2.10 KOHTEKCTHOE MEHIO M OBICTPOE PEHAKTHPOBAHUE . . . « v « « o v v v v e e e e e e e e e e e e e e e e e 11

3 OcHoOBHOe MeHIO 14
3.1 MeHIO "@allll” . . . . L L e e e e e e e e e e 14

3.2 MeHI0 "HaCTpOTMKH” . . . . . . . o o v i i e e e e e e e e e e e e e e 15
3.2.1 Menemkep OUOMHUOTEK KOMIOHEHTOB . . . . . o oo e e e e e e e e e et e e e e e e e e e e e e 16

3.2.1.1 JIoGaBia€HHME HOBOM OMOIMOTEKM . . . . . . . v v v vttt e e e e e e e e e e e e e 16

3.2.1.2  VpaneHue OMOIMOTERI . . . o v v v v e e e e e e e e e e e e e s s s 16

3.2.1.3  HacTpoMKa OUOMHOTEK . . . . . v v v v v v et e e e e e e e e e e e e e 17




Eeschema iv
3.2.2  OOMIHE HACTPOUKH . . « « & o v v v e e et e e e e e e e e e e e e e e e e e e e 18

3221 OTOOPAKEHHE . . o o v v v v vt e e e et e e e e e e e e e e 18

3222  PEHAKTHUPOBAHME . . . © .« v v v v v vt e it e e e e e e e e e e e e e e e 19

3223 VIOPABIEHHE . . . . . . . . . .t 19

3224 LIBETA . . . . . o 20

3225 TIOMSA O YMOMUAHMIO . .+ & v v v v v e e e e e e e e e e e e e e e e e e e 21

3.3 MeHI0 "CHPABKA” . . . o v v vt e e e e e e e e e e e e e e e e e e e e e e 21

4 Bepx#Hssa naHeJb HHCTPYMEHTOB 22
4.1 HaCTPOMKM CTPAHHIIBL . . . « « v v v v e e e et e e e e e et e e e e e e e e e e e e e e 22
4.2 THCTPYMEHT TIOMCKA . + « v v v v v v v e e e e e e e e e e e e e e e e e e e e e e e e e e e e e s 22
4.3 HMHCTpyMeHT (DOPMHUPOBAHMS CIMCKA LETEH . . . . . . . . o v vt v it ittt e e e et e e e 23
4.4 VIHCTPYMEHT O0OBHAYCHHMS DJIEMEHTOB . . . . . o o o o e e e e e e e e e e e e e e e e e e e e e e e e e 25
4.5 VIHCTpYMEHT NPOBEPKH JIEKTPUUECKUX MPABMI MTPOCKTHUPOBAHMS . « « v v v o o o oo e e e e e e e e e e e e e 26
4.5.1 JlnanoroBoe OKHO MPOBEPKH IEKTPUUYECKUX MPABUI MPOEKTUPOBAHUSA . . . . . . . . . o o o o oo . . . 27

4.5.2 HacTtpoiiKa 3JIeKTPUYECKUX MPABAT MPOCKTUPOBAHMS . . . « o o o v v v v e e e et e e e e e e e e e e 28

4.6 HHcTpyMeHT (DOPMUPOBAHUS MEPEUHSI DMEMEHTOB . . .+ « & v v v v v v e e e e e e e e e e e e e e e e e e e e 29
4.7 VHCTPYMEHT PeJAKTUPOBAHMA TOJIEH . . . . . . . . . o ot ittt et ettt e e e e e e e 31
4.7.1  TIpu€Msl OBICTPOTO 3AMOMHEHUS TIOMEH . . « « « o o v vt e e e e i e e e e e e e e e e e e 32

4.8 HHCTpYMEHT UMIOPTA 3HAYEHUM MOCATOUHBIX MECT . .+ « & v v v v v o e e e e e e e e e e e e e e e e e e e e e 33
4.8.1  JIOCTYII . . . . o o 33

5 Menemkep 0H0JNOTEK KOMIOHEHTOB 34
5.1 TaOmuma OMOIMOTEK KOMITOHEHTOB . . . .« v v v v v e e e e e e e e e e e e e e e e s s s s, 34
5.1.1 T'noGanpHad TaOAMLA OUOIUOTEK KOMIIOHEHTOB . . &« « v v v e e e e e e e e e e e e e e e e 35

5.1.2  TaOnuiel OUOTUOTEK KOMITIOHEHTOB TIPOCKTA . .+ .+« & & v v v v e e v et e e e e e e e e e e e e e e 35

5.1.3  HauambHAf HACTPOMKA . . . « « « ¢t v ov it e ettt e e e e e e e e e e e e 35

5.1.4 JloOGaBlEHHUE SMEMEHTOB TAOIHIIBI . . . . v o v e o v e e e e e e e e e e e e e e e e e e e 36

5.1.5 TloacTaHOBKA MEPEMEHHBIX OKPYKEHHUS . .+ ¢ v v v v v e e e e e e e e e e e e e e e e e e e e e e 36

5.1.6  BapWaHTBI UCTIOTMB3OBAHMS . . . « « « « o o v v e e ettt e e e e e e e e e e e e e e 37

5.1.7 3arpy3ka yCTapeBIIUX TPOCKTOB . . . « & v v v v v e v v e e e e e e e e e e e e e e e e e e 37




Eeschema v
6 Co3aaHue u peJaKTHPOBaHHE CXe€M 39
6.1  OCHOBHBIC TIOTIOKEHUST . « « v v o v v v v e et e e e e e e e e e e e e e e e e e e e e e e e e e e e 40
6.2 TIMKJI PABPAOOTKHE . . v v v v v v v v e e e e e e e e e e e e e e e e e e e e e e e 41
6.3 PasMerieHue U peJaKTUPOBAHUE KOMIIOHEHTOB . . . « .+ ¢ v v v o v v e e e e e e e e e e e e e e e e e e 41
6.3.1 TIOMCK M pa3MEIIEHUE KOMIIOHEHTA « . .« « .« ¢ v v e v v e et e et e e e e e e e e e e e e e e e e e 41

6.3.2  CHMBOJBI IIUTAHMS . + « « « v v v v e e e e e e e e e e e e e e e e e e e e e e e e e e e 43

6.3.3  PepakTtupoBaHHe Pa3sMEIIEHHBIX KOMIIOHEHTOB . . « . v v v v v v v v e e e e e e e e e e e e e e e e e 43
6.3.3.1  VIBMEHEHHE KOMIIOHEHTA . . . .« « « v v v v v et e e e e e e e e e e e e e e e e e e e 43

6.3.3.2  V3MEHEHHE 3HAUEHUS TTOJICH . . . . « . v v v v v v e e e e e e e e e e e e e e e e e 44

6.4 TIpOBOAHWIKM, IMMHBL, METKH, CAMBOJIBI TIMTAHYIS . . . . « « « o o o oottt e e et e e e e e e et e e 44
6.4.1 CoenuHEHUs C MOMOIIBIO MPOBOAHUKOB M METOK . .« « & v v v v v v v v e e e e e e e e e e e e e e e e 45

6.4.2 COEOUHEHUS C MOMOIIBIO IIMH . .« « v« v v o v v e v e e e e e e e e e e e e e e e e e e e e e e 46
6.4.2.1  CHTHQIBI IIAHBL . . .+ v v v v v e v e e e e e e e e e e e e e e e e e e e e e e 47

6.4.2.2 CoeAuHEHME CUTHAIOB IIAHBL . . . « v v v v e e e e e e e e e e e e e e e e s e 47

6.4.2.3  TnoOaNbHBIE COSQUHEHUS MEKILY IIMHAME . . . . . . o e o e e e e e e e e e e e e 48

6.4.3 TIOAKTIOUEHUE CUMBOJIOB ITUTAHMS . . « « v v v v v e v v e et e e e e e e e e e e e e e e e e e e e 48

6.4.4  ®dgar «He MOOKITIOUEHO» . . . . . v v v o e e e e e e e e e e e e e e 49

6.5 UEPTEKHBIC DMEMEHTBL . . . « « « o v vt v e e e ettt e e e e e e e e e e e e e e e e e e 50
6.5.1 TEeKCTOBBIE KOMMEHTAPHH . . . « « o o v v e e ettt e e e e e e e e e e e e e e e e e e 50

6.5.2  OCHOBHASI HAZIIIHCD . « . « « v v v v v e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 50

6.6 BoccTaHOBIIEHUE KIIMMPOBAHHBIX KOMIIOHEHTOB . . . . o v vt v o v ve e e e e et e e e e e e e e e e 51
I/Iepapanecmle CXeMBbI 53
7.1 HaBUTAIMS 10 UEPAPXHM  « .« o v v v o v e e e e et e e e e e e e e e e e e e e e e e e e 55
7.2 JloKalbHbIC, UEPAPXUUCCKUE U TTTOOQTBHBIE METKH . . . .« « « « o o vttt e e e e et et e e e e e e e e 55
T2.1 CBOMCTBA . v v v v v v e e e e e e e e e e e e e e e e e e e e e e e 55

7.3 CO3HaHUE MEPAPXUUECKIX CXEM .+ « v v v v v v e v e e e e e e e e e e e e e e e e e e e e e 56
T4 CHMBOJIJIACTA . .« o v v v v v v e i e e e e e e e e e e e e e e e e e e e e e e e e e e 56
7.5 MepapXWUUeCKUE BBIBOIDBL . . . . . . o vov v vt ittt e e e e e e e e e e e e e e e e e 56
7.6 VEepapXmUeCKUE METKH . . . « « « . o v v v e e et i et e e e e e e e e e e e e e e e e e 58
7.6.1  JlokaJibHBI, HEPAPXMUECKUE, [JIOOATbHBIE METKH U CKPBITBIC BBIBOIBI MUTAHUST . . . . . « o . . . . . . . . 59
7.6.1.1  OOBIUHBIC METKH . . + « + v v v v e v et e e e e e e e e e e e e e e e 59

7.6.1.2  MepapXMUECKME METKU . . . . . o o vttt ettt e e e e e e e e e 59




Eeschema Vi
7.6.1.3  CKpBITBIC BBIBOIBI TTHTAHMST . . . « « « o oo v e e e e et et e e e e e e e e e e e e e e e 60

7.6.2  THOOAIBHBIE METKH . . . « ¢ o« o v vttt et e e e e e e e e e e e e e e 60

7.7 CHOXHBIC MEPAPXMHU . . « « v v o v v e e e e e e e et e e e e e e e e e e e e e e e e e e 60

7.8 TIMOCKHME MEPAPXMM . . .« v v e v v e e e e e e e e e e e e e e e e e e e e e e e e 61

8 MWHcTpyMeHT 0003HAYEHNS DJI€MEHTOB 64
8.1 TIIpumepbl padOTBl MHCTPYMEHTA . . « « « o o v v v it e e e i e e e e e e e e e e e e e e e e e e 66
8.1.1 TIOPSAOOK OOOBHAUCHMIST . « © © v v v v v v v e e e e e e e e e e e e e e e e e e e e e e 66

8.1.2  BHIOOp BapUaHTAa O003HAUCHMI . . . . o o v v v oo e e e e e e e e e e e e e e e e e e e 67

9 TIIpoBepka 3JieKTPHYeCKUX NPABHJI P 0EeKTHP OBaHNUS 70
9.1 Kak npou3BOAUTE MPOBEPKY MPABUIL . . . .« o o v o v vt e e ettt e e e e e e e e e e e e e 71

9.2 Ilpumep BHIIOJHEHMS MPOBEPKU TPABIIT . . .« « ¢« v v v v e e e e et e e e e e et e e e e e e e e e e 72

9.3 TlonyuyeHue UH(POPMAIUHE 00 OMIAOKAX . . .+ + « + v v v v v e e e e e e e e e e e e e e e e e e e e e e 72
9.4 BblBOAbI MUTAHUA U (DIATH IIATAHMSL .« « . v o v v v e v v e et e e e e e e e e e e e e e e e e e e e e 73

0.5 HaCTPOHKA . . . . . . . o v i e e 74
9.6 OTYET MPOBEPKU MPABKIL . « .« ¢ v v e vt e e e e e e e e e e e e e e e e e e e e e e e e e 75

10 Co3aaHue cnyucKa coequHeHnil 76
10.1 O030D . . . o o e e e e e 76
10.2 ®opMaThl COMCKOB COSIMHEHMI . . . . . v v v v v v v vt e e e e e et et e e e e e e e e e e e 76
10.3 TIpuMepBl CIIUCKOB COSMUHEHUM . . .+ « o v v v v v e v e e e e e e e e e e e e e e e e e e e e e e e e 77
10.4 3amMeuaHHs O CIIMCKAX COEMMHEHMM . . . . . v v v v o e e e e e e e e e e e e e e e e e e e e s s s s 80
10.4.1 TIpenocrepexkeHue 00 UMEHOBAHUH SJIEMEHTOB CIIMCKA COSMHEHUM . . . . . . . o o o v v o o e o . 80

10.4.2 Cnucku coenunenuii B popmate PSPICE . . . . . . . . . ... oL 80

10.5 TIpoume POPMATBL . . . . . . . . vttt ittt e e e e e e e e e e e 82
10.5.1 TIOArOTOBKA OHAIOTOBOTO OKHA . . . « + v v v v o e e e e e e e e e e e e e e s s s s 82

10.5.2 ®opMaT KOMAHAHOM CTPOKHM . .« « & v v v v v v e e e e e e e e e e e e e e e e e e e e e e e e 83

10.5.3 KouBeprep ¥ TaOMMIA CTHICH (TUTATHH) . .« .« o v v v v o e e e e e e e e e e e e e e e e e e e e e e e e 83

10.5.4 dopmar BpeMEHHOTO (paiffia CIIMCKA COSAMHEHMM . . . . . .« v o o v v v v it e e e et e e e e e e 83




Eeschema Vi

11 Yepuenue u meyathb 84
11.1 OCHOBHBIE KOMAHABI ITEUATH . . .+ v v v o o e e e e e e e e e e e e e e e e e e e e e s s s s s s e 85
11.2 Yeptutb B popmate POSISCIIPt . . . . . . . o o o e e e e e e e e e e 85
11.3 Yeprutb B popmare PDF . . . . . . . . L e 86
11.4 Yeptutb B popMare SVG . . . . . . . o L e e e e 87
11.5 Yeptuts B popmate DXF . . . . . . L L L e e 87
11.6 Yeptutb B hopmare HPGL . . . . . . . . . . . e e e 88

11.6.1 VYCTaHOBKA PABMEPA JIACTA .« . « « v v v e v v e e e e e e e e e e e e e e e e e e e e e e e e 88
11.6.2 HacTpOMKa CMEIICHHST . . « . v v v v v v v v e e e e e e e e e e e e e e e e e e e e e 88
11.7 TIRUaTh HA OYMATE . . .« v v v v v v i e et e e e e e e e e e e e e e e e e e e 89

12 TIpocMoTp OHOGJIHOTEK KOMIIOHEHTOB 920
12.1 Oomas nHGOpMaLHst O OUOTUOTEKAX KOMIIOHEHTOB . . .« ¢ « v v e e v vt e e et e e e et e e e e e e e e 90
12.2 O0630p OUOTMOTEKN KOMITOHEHTOB . . . . o o v e e e e e e e e e e e et e e e e e e e e e e e e e e e e e 90
12.3 O0630p penakropa OMOIMOTEKN KOMITOHEHTOB  « « « « « v v v vt oo e e e e e e e e e e e e e e e e e 91

12.3.1 OcHOBHafl MaHENIb UHCTPYMEHTOB . . . . . o v o e o v vt e e e e e et e e e e e e e e e e e 91
12.3.2 TlaHenb MHCTPYMEHTOB YEPTEKHBIX DJEMEHTOB . . . . . . .« . o o o vt et e ettt e e e e 93
12.3.3 TlaHemb MHCTPYMEHTOB MAPAMETPOB . « . . v v v o e o v e e e e e e e e e e e e e e e e e e e e e 94

12.4 BbIOOp M yIPABIEHUE OUOIMHMOTEKOM . .« v e e et vt e e e e e e e e e e e e e e e 94
12.4.1 BBbIOODP M COXPAHEHME KOMITOHEHTR . . .« .« « &« o o oo oo e e e e e e e e e e e e e e e e e e e e e e e e 94
12.4.1.1 BBIOOP KOMITOHEHTA . . « « « v v vt v v vt it e e e e e e e e e e e e e e e e e e e e e 94

12.4.1.2 COXpaHEHHME KOMITOHEHTA . . . « « « « v v v v v e ettt et e e e e e e e e e e e e 95

12.4.1.3 TlepemeliieHue KOMIOHEHTA B IPYTYI0 OUOIMOTEKY .+ « + v v v v v v v v v e e e e e e e e e 95

12.4.1.4 OtTMeHa UBMEHEHUN KOMIOHEHTA . . . . . o v v o v vv et e e e e et e e e e e e e e e 96

12.5 Co3gaHue KOMIOHEHTOB OMOMMOTERI . . . « « v v v v o e e e e e e e e e e e e e e e e e e e e e e e 96
12.5.1 Co3ma"Hue HOBOTO KOMITOHEHTA . . . .« + v v v v o e e e e e e e e e e e e e e e e s s s 96
12.5.2 CoznaHvie KOMIOHEHTA HA OCHOBE IPYTOTO .« .+« & v v v v e o e e e e e e e e e e e e e e e e e e e e e 97
12.5.3 CBOMCTBA KOMIIOHEHTA . . . . .« o o v vttt it i ittt et e e e e e e e e e e 98
12.5.4 KOMIIOHEHTHI C AJIbTEPHATUBHBIM HAUEPTAHUEM . . . . . . o o o o o oot et e ettt e e e 99

12.6 TpapmUecKre SMEMEHTBL . . . « « . o v v v e e e et e e e e e e e e e e e e e e e e e e 100
12.6.1 T'padmdeckue 31EMEHTHI B YACTSX U AOTOJHUTEIBHBIX HAUEPTAHMAX . . « « « o v v o v o v oo v o o o o 100
12.6.2 TPapUUeCKUI TEKCT . .« v v v v v v v e e e e e e e e e e e e e e e e e e e e e e 101

12.7 KOMIOHEHTHI U3 HECKOJIbKUX YACTEH U C JOMOJIHUTEIbHBIMU HAUEPTAHUAMM . . .« « « v o v o v e o v e oo e e . 101




Eeschema viii

12.7.1 Tlpumep KOMNOHEHTA U3 HECKOJBKHX YaCTeH M C HECKOJbKAMHU HAUCPTAHUSAMU: . . . . . . . . . . . . . . 102
12.7.1.1 DneMeHTb TpaPUUECKOr0 O003HAUCHUST . . . . « o o o o v v e e e et e e et e e e e e e e e 103

12.8 Co3paHue U PeJAKTUPOBAHUE BBIBOJOB . . . o o ¢« v ov v v e it et e e e et e e e e e e e 104
12.8.1 OOWME CBEMEHUS O BBIBOHAX . .« « « « v v e e e e e e e e e e e e e e e e s 104
12.8.2 CBOUCTBABBIBOIOB . . « v v v o v e e e e e e e e e e e e e e e e e e s 105
12.8.3 TI'pacpuueckoe MPEACTABICHUE BBIBOJOB . . . . « ¢ ¢ v vov v e e ettt e e e e e et e e e e e e 105
12.8.4 DNEKTPUYECKUHN THII BBIBOZOB . . .« « « o o v v e e e e e e e e e e e e e e e e e e e e e 106
12.8.5 T100AJBHBIE CBOMCTBA BBIBOMOB . .« « v v v v v e e e e e e e e e e e e e e e e e 106
12.8.6 YcraHOBKa BHIBOJIOB B KOMIIOHEHTAX C YaCTSAMU U AJIbTEPHATUBHBIMU HAUEPTAHUAMUA . . . . . . . . . . . 107

12.9 TIOHSA KOMIIOHEHTOB . . .« « & v v v v v e vt e it e e e e e e e e e e e e e e e e e e e e e e 108
12.9.1 PenakTUpOBaHUE MOJEH KOMITOHEHTOB . . . . . o v v o o e vt et e e e et e e e e e e et e 108
12.10CHUMBOJBI IMTAHUS . . . o v o o e v v v e e e e et e e e e e e e e e e e e e e e e e 109
13 LibEdit - PejakTop KOMNoHeHTOB 111
13.1 O030D . . v o o o e e e e 111
13.2 VCTaHOBKA TOUKH MPHBIBKI . « « « o v v v v e et e e e e e e et e e e e e e e e e e e e e e 112
13.3 TICEBAOHUMBL . .« . v v v v ittt e e e e e et e e e e e e e e e e e e e 113
13.4 TIONSA KOMITOHEHTA .« .« ¢ v v v vt e e e e e it e e e e e e e e e e e e e e e e e e e e e 113
13.5 JIOKYMEHTAITHS KOMITOHEHTA . . « « & o v v v e e oo e e e e e e e e e e e e e e e e e e e e e 114
13.5.1 KioueBble CIOBA KOMIIOHEHTA . . « « & . v v v e e et it e e e e et e e e e e e e e e e e e e e 115
13.5.2 JOKYMEHTAUMS KOMIOHEHTA . . « « v v v v v e vt e it e e e e et e e e e e e e e e e e e e e e 115
13.5.3 Cas3aHHBI QAT JOKYMEHTAIIM . « . . . o v v e e e e e e e e e e e e e e e e e e e e e e e e e 116
13.5.4 ®wumprpsl mocagouHblx MecT 1A CvPeb . . . . o oo oL 116

13.6 DHOMMOTEKA CHMBOJIOB . . . © . v v v v e e e e i et e e e e e e e e e e e e e e e e e 117
13.6.1 DKCHOPT (COBOAHME) CHUMBOIIA . « « « « o v v e e e e i e e e e e e e e e e e e e e e e e e e 117
13.6.2 VIMIIOPT CUMBOJIA . .+« v v v v v e e e e e e e e e e e e e e e e e e e e e e e e e 118

14 TIpocMoTpmMK OHOJIHOTEK KOMIIOHEHTOB 119
14.1 THaBHOC OKHO . . . . . v v v ittt it e ettt e e e e e e e e e e e e e e 121

14.2 BepxHsist HaHeIb MHCTPYMEHTOB [TPOCMOTPIIUKA KOMIIOHEHTOB OMOIMOTEKH . . . .« .« o o o v v o o o o o o . 122




Eeschema iX

15 Co3panne cnucKoOB eneii U nepevyHeil 3J1eMeHTOB B Pa3JHYHbIX (hopmaTax 124
15.1 TIpoMexyTOUHBIN (hAT CIIMCKA TETIEH . . . . . . o v v v o ettt e e e e e e e e e e e e e e e e e e e 124
I5. 1.1 TIPHUMED CXEMBI . .« v v v v v v et e e e e e e e e e e e e e e e e e 125
15.1.2 Tlpumep MpOMEKYTOUHOTO (palima CITIACKA TETICH . . . . . . .« « o o v v v it e e et e e e e e e 125

15.2 TIpeoOpa3oBaHUE CITUCKA LIETEH B IPYTOM (DOPMAT . . « o o v v v v v v vt e e e e e e e e e e e e e e e e e 129
15.3 OcuHoBbI XSLT . . . . . o o e e 129
15.3.1 Co3panue crimicka mieniei B popmare Pads-Pcb . . . . . . . . .00 oo 129
15.3.2 Co3panue cnmcka mierneit B popmare Cadstar . . . . . . . . L Lo 132
15.3.3 Cozpanue cnucka teneit B popmare OrcadPCB2 . . . . . . . . .. .o o L 135
15.3.4 Tlopgxmouenue riarkHoB B Eeschema . . . . . . . . . . . . . e 140
15.3.4.1 HacTpoWKa AMATOTOBOTO OKHA . . .+ « v« v v v v v e e e e e e e e e e e e e e e e e e e e 141

15.3.4.2 TIapaMeTPbI IUTATHHA . . . « « v v o v v e v v e e e e e e e e e e e e e e e e e e 141

15.3.4.3 CozpgaHue cmcKa Menel C MOMOIIBI0 KOMAHAHOM CTPOKH . . .« « o o oo v v v e e e oo e o 142

15.3.4.4 ®opmar KOMaHIHOW CTPOKM: IPUMED I XSItProc . . . . . . . . . . . . o o v v v e o e 142

15.3.5 Co3aaHue NEPEUHS DMEMEHTOB . . . .+« v v v v e e et e e e e et e e e e e e e e e e e 142

15.4 ®opmat KOMaHAHOW CTPOKM: IpUMep ClieHapus Ha si3bike Python . . . . . . . . . .. . ... .o ... 143
15.5 CrpykTypa NpOMEKYTOUHOTO (PailTa CIIACKA HETICH . . . « « . v v v v v o e et e e e e e e e e e e e e e e 143
15.5.1 OcHoBHbIE IEMEHTHI (pailfia COMCKA LIETIEH . . . . . . . o v v v vt v et e e e e e e e e e e e e e e 145
1552 OTHABIEHEE . . . . . . o v v ittt et it e e e e e e e e e e e e 145
15.5.3 KOMIOOHEHTBL . . . . o ¢ v v v vt v e ettt e e e e e e e e e e e e e e e s e 146
15.5.3.1 3ameuyaHue O METKE BPEMEHU KOMIIOHEHTA . . . . « o v v v v e vt e e e e e e e e e e e e 146

15.5.4 YaCTH KOMIOHEHTA . . . . o« v v v et i it e e e e e e e e e e e e e e e e e e e e e 146
15.5.5 BHOMHMOTEKH . . .« v ittt e e e e e e e e e e e e e e 147
15.5.6 Lemm . . . . . . . e e e 148

15.6 Bomee MOAPOOHO O XSIEPrOC . . . . . o v i ittt e e e e e e e 148
15.6.1 ®opMaT KOMAHTHOM CTPOKM .+ + v o v v v v v v e e e e e e e e e e e e e e e e e e e e e e e e e e 149
15.6.2 TlapaMeTpsl KOMAHIHOM CTPOKH . . « . v ov v v v ettt e e e e e e e e e e e e e e e e e e e 149
15.6.3 BoszBpamiaeMble 3HAUEHHS XSItProC . . . . . . . . . o L Lo 151

15.6.4 BoJblie MOAPOOHOCTEHR O XSILPIrOC . . . . . . v v v o s i e e e e e e e e e e e e e e 151




Eeschema X

16 Cumyastop 152
16.1 HasHAUEHHME MOMEIIEH . . . . . . v v v v e e e e e e e e e e e e e e e e e e 152
16.1.1 TIACCHBHBIM . . . . . . . o v it ittt it e e e et e e e e e e e 153
16.1.2 MOTEIID . . . o v o e e e e e e s 155
16.1.3 TICTOUHHK . . .« v v v v v it e e e et i e e e e e e e e e e e e e e 156
16.2 IMPEKTHUBBI SPICE . . . . o o v v i i v e it e i e e e e e e e e e e e e e e e e e 157
163 CHMYTISAIES . . . . o v v v o ot e i e e e e e e e e e e e e e e e e e 158
163.1 MEHIO . . . . v vt o it i e e e e e 159
16.3.1.1 MeHI0 "@allT” . . . . . . e e e e e e e 159

163.1.2 CHMYIALMA . . . . o v v vt e et e e e e e e e e e e e e e e 159

16.3.1.3 MeHIo "BHA” . . . . . . e e e e e 159

16.3.2 TIaHENb MHCTPYMEHTOB . . « & v v v v v e v v e e e e e e e e e e e e e e e e e e e e e e e e e e 159
16.3.3 TIaHENb TPAHKOB . . . o v v v v v e i i e e e e e e e e e e e e e e e e 160
16.3.4 COOOIICHUS KOHCOMM « « « « « v v vttt e e e e e e e e e e e e e e e e e e e e e e e e e e 160
16.3.5 TIEPEUEHD CHUTHAMOB . . . « « o v v v v v e e e e e e e e e e e e e e e e e e e e e e e e e e 160
16.3.6 TIEPEUCHD KYPCOPOB . « v v v v e e i et e e e e e e e e e e e e e e e e 160
16.3.7 TIaHENb MOACTPOMKH . « . v v v v v v v e e e e e e e e e e e e e e e e e e e e e e e e e 161
16.3.8 TIOACTPOMKA . . . . v v v v i e e e e e e e e e e e e e e e e e e e e e e 161
16.3.9 TIPOOHMK . . . . o v v vttt e e e e e e e e e e e e 161

16.3.10 [TapaMeTpbl CUMYIISILIFL . .« « + v o v v v e e e e e e e e e e e e e e e e e e e e e e e e e 162




Eeschema

Xi

P ylcoeodcmeo noav3oeamens

ABTOpCKHe npaBa

Asropckue nipasa © 2010-2018 Ha gaHHBIA AOKYMEHT NMPUHAJICKUT €ro pa3paboTurKaM (CoaBTOpaM), EPEeYNCICHHbIM HIKE.

JIOKYMEHT MOKHO PacCIpOCTPAHATh U/WIIM U3MEHSTh B COOTBETCTBUM C npaBmiiamu JuLieH3n GNU General Public License (http:/

www.gnu.org/licenses/gpl.html), Bepcuu 3 mm 6onee nmo3auei, vy mueHsun thna Creative Commons Attribution License (http://

creativecommons.org/licenses/by/3.0/), Bepcuu 3.0 nim 6osee Mo3aHEH.

Bce ToproBsie 3HaKM 3TOr0 pyKOBOACTBA PUHAAJIEKAT €r0 BlIaJeIbLIaM.
CoasTopsl

Jean-Pierre Charras, Fabrizio Tappero.

IlepeBog

Bapanosckuit Koncrantun <baranovskiykonstantin@gmail.com>, 2016-2019
O6parHas cBsI3b

OcTaBuUTH CBOU KOMMEHTapuu WIU 3aME€4YaHrA MOXKHO Ha CIEQYIOIINX pecypcax:

¢ O moxymenTtanuu KiCad: https://gitlab.com/kicad/services/kicad-doc/issues
* O nporpammHoM obecrieuennu KiCad: https://gitlab.com/kicad/code/kicad/issues

¢ O nepeBoge nporpammHoro odecrieueHust KiCad: https://gitlab.com/kicad/code/kicad-il8n/issues

MaTta myoJukanun

30 mas 2015 roga



http://www.gnu.org/licenses/gpl.html
http://www.gnu.org/licenses/gpl.html
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
mailto:baranovskiykonstantin@gmail.com
https://gitlab.com/kicad/services/kicad-doc/issues
https://gitlab.com/kicad/code/kicad/issues
https://gitlab.com/kicad/code/kicad-i18n/issues

Eeschema 1/163

naBa 1

O6w,as nHcpopmauus 06 Eeschema

1.1 OnucaHune

Eeschema - 3T0 nmpusoxeHue A1 CO3AaHUS JIEKTPHUECKUX cxeM, Kotopoe sBisercs yacteio CAITP KiCad, u poctynHo ans

MOJIL30BATEIEN CIEYIONIUX ONEePAMOHHBIX CUCTEM:
¢ Linux

* Apple macOS

* Windows

He 3aBucimMo oT THIa OmeparioHHON cucTeMbl Bee haitiibl Eeschema morHOCThI0 COBMECTAMBI.

Eeschema - 310 mpukiiasiHoe MporpaMMHOe oOecreueHre B KOTOPOM COZIEPKUTCS BECh HEOOXOAUMBIN (DYHKLIMOHAI J1s1 YepUeHUsI
CXeM, HaCTPOHKH, YIpaBJIeHNs] OMOIMOTeKaMy 1 TeHepallid HeOOXOJUMBIX AaHHBIX JUIsl JajbHEWIIed rnepefaun B MPUIIOKEHHUs

MPOCKTUPOBAHUSA MEYATHBIX I1JIAT.

Eeschema npeHa3zHaveHa jijist paGoThl COBMECTHO C TPACCHPOBIIMKOM TMEeYaTHBIX IUIaT u3 komiuiekta npuioxenunit CAITP KiCad
- PcbNew. Ho, HecMoTps Ha 3T0, €cTh BO3MOKHOCTh 'eHepanuy crnucka coequHenuii (Netlist) gpyrux ¢popmaToB, A1l COBMECTHOMN

pabots! ¢ npyrumu CAITP.

Eeschema BriouaeT B ce0sl pefakTop OMOJIMOTEKH KOMIIOHEHTOB, KOTOPBIA MO3BOJISIET CO3/1AaBaTh, PEJAKTHPOBATh KOMIIOHEHTH U
yIpaBJisATh OubnmuoTekamu. Takkxe NMEITCs JOTOJHUTENIbHBIE, HO OUYeHb BAXHBIE, THCTPYMEHTbI, HEOOXOIMMBIE IIPH ITPOESK TUPOBAHUU

COBPEMEHHBIX JIEKTPUIECKUX CXEM!

* IIpoBepka anexTprueckux npasui npoekruposanus (ERC) mis aBromaTndeckoro obHapysKeHusi HEBEPHbIX MJIM MTPOITYIIEHHbIX

COEIMHEHH.
¢ DKcropT n300paxeHus1 cxeMbl B (paiinbl pazmmunabix popmaToB (Postscript, PDF, HPGL u SVG).

* T'enepatop nepeuns ssemeHToB (BOM) pa3innuHbX (pOPMATOB ¢ HOMOILBIO BHEIIHUX UHCTPYMEHTOB.
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1.2 TexHMuyeckue xapakTepuCTUKHU

Eeschema OrpaHM4Y€Ha JIMIIb JOCTYIHbIM 00beMOM MaMATH. B Hell HeT aOCOJIIOTHO HUKAKUX OFpaHI/I‘-IeHI/Iﬁ HH HA KOJHUYECTBO
KOMITOHEHTOB, HU Ha KOJIMYECTBO BBIBOJOB, HU HAa KOJIMYECTBO JIMCTOB. B CJIy4ac MHOT'OJIMCTOBBIX CXEM, OHU MPEACTABJIAIOTCA B

BUIE UE€PAPXUU.

B Eeschema MHOro/IMCTOBEIE CXEMBI MOryT OBITh CJIeAyI0IHuX TUITOB:

* IIpocTeie nepapxuu (Kaxaplid JIUCT UCHOJIb3YETCs JIMILIb OAUH Pa3).
* CroxHble nepapxun (HEKOTOpPbIE JIMCTHI UCTIONB3YIOTCS [Ba U OoJiee pas).

¢ Ilmockme Hepapxmun (I/IepapXI/I‘ICCKI/IC JIMCTBI HE CBA3aHbI ABHBIM 06pa30M Ha KOPHEBOM JIMCTE CXCMI)I).
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naBa 2

OcHOBHble KomMaHaobl Eeschema

Komanny MOKHO BbI3BATh U3:

OCHOBHOT'O MEHIO (B BEpPXHEW 4aCTH OKHA);

BEpXHEl MaHeJu UHCTPYMEHTOB (OCHOBHBIE KOMAaH/Ibl);

MpaBoi MaHeU UHCTPYMEHTOB (BCIIOMOTaTe IbHble KOMaHbl UM “MHTCTPYMEHTHI);
JIeBOI TTAHE)IM MHCTPYMEHTOB (ITapaMeTphl OTOOpaKeHHs);

KHOITOK MBI (Ba)KHI)Ie JOIIOJTHUTECJIbHBIC KOMaHHI)I). B YaCTHOCTH, IIpaBasAd KHOIIKA MbIIIN OTKPBIBACT KOHTEKCTHOC MEHIO 1A

9JIEMEHTA 110 KYpCOpOM (MaCI.HTa6, CETKA U KOMaH/bl PCAAKTUPOBAHU A SHGMCHTOB);

¢pyaxmmonansabix kHOMOK (F1, F2, F3, F4, Insert u [Ipo6en). B ocobernnoctu: Escape - mo3BossieT mpepBaTh BHITOJHEHHE

TeKylIlerd Koman/pl. Insert - co31aTh KOMUIO MOCIEHErO JJ0OABIEHHOIO KOMIIOHEHTA.

ropsiyMX KJIABHIL, KOTOPBIE, OOBIYHO, BHIOMPAIOT OJMH U3 MHCTPYMEHTOB M 33/IeWCTBYIOT €r0 B MECTe TEKYILEro MOJIOKEHHS
Kypcopa. [ljig mpocMoTpa NepeyuHs ropsAYMx KJIaBHIL, OTKpoiTe MeHo ~CripaBka—CIIHCOK TopAYMX KJIABUII WIM HaXMUTE

xiasumy Crrl+F1.
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2.1 KomaHAabl MbiLLK

2.1.1 OcHOBHbIe KOMaHAabI

JleBast KHOIIKA

* OpMHAPHBIN METYOK: OTOOPA3HTh B CTPOKE COCTOSIHUS XapaKTEPUCTUKN KOMITOHEHTA WJIM TEKCTa IO KypCOPOM.

o HBOﬁHOﬁ MICJTYOK: pEAAKTUPOBATH (CCJ'II/I PE€AAKTUPOBAHUE BOBMO)KHO) KOMIIOHCHT WJIN TEKCT.

IIpaBas kHONKa

® OTKpI)IBaeT KOHTEKCTHOE MECHIO.

2.1.2 Onepauuun Hag 6nokamu

B Eeschema moxHO nepeMeniarThb, rnepeTaCkKuBaTh, KONMMPOBATh WA YAAJIATHh BbIACJICHHBIC 00JacTH ¢ IIOMOIIbI0O KOHTEKCTHOI'O

MCHIO.

Hy)KHLIe obacTu BBIACTIAIOTCA IIyTEM MEPETACKUBAHUSA KypCOpa MbBILIA C Ha’XKaTOU JIEBOU KHOITKOM.

Haxwnmas knmasumny «Shift», «Ctrl» mmm «Shift + Ctrl» B mpotecce BbIneneHAss MOXHO Cpa3y KOIMPOBATh, MEPETACKUBATD WA

yIOaJIsATh, COOTBETCTBEHHO.

JleBast KHONKa MBI

IlepemecTuThb BbIIEJIEHHYIO

00J1aCTh.

Shift + sieBast KHOIIKA MBILIN

KOI'[I/IpOBaTI) BBIZICJICHHYIO

00J1aCTh.

Ctrl + 1eBasg KHOMKA MBILLIA

HCpCTaU_II/ITL BBIICJICHHYIO

00J1aCTh.

Ctrl + Shift + yleBasg KHOIIKA MBIIIN

Y anuTh BIZIEIEHHYIO 00IACTb.
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HpI/I NEPETaCKMBAHNN UJIM KOIMMPOBAHUU MOKHO:

¢ HaXaTb JIEBYIO KHOIIKY MBIIIIH, YTOOBI PacCIiOJIOKUTh BbI,HCHCHHbIﬁ 6JIOI(;

HaXaTb ITpaB KHOIIKY MBIIINX UJIW KJIAaBUIIT S , YTOOBI OTMEHUTDH TEKYHIEC I WCTBUE.
¢ Haxa aBYIO (6} a Escape 00BI OTME () €€ Ieuc (S

ITpu nepeMenieHNM BbIAEIEHHOr0 OJI0Ka MOKHO BRIOpaTh APYTyIO ONEPaLMIO U3 KOHTEKCTHOTO MEHIO (IpaBasi KHOIKA MBIIIH).

-

-DBY

K OTMeHa Broka

CII MacwTabupoeaTe
& PazmecTWTh Bnok
CoxpaHuTe Bnok
KonwpoeaTk Bnok
* MNepeTawMTe Bhok
-1 YOoanmTe Bnok

I
:h OTpasnTs Bnok no rop.

- == OTpasnTk ok no sepT.

. {5 NoeepHyTb Bnok NPOTKB 4.CT.

AL
-AL0
AT
SAE -

LUenTtp
@\ YBENUHWTE MaclITab

Q YMEHBWWTE MaclWTab

O MepeprcoBaTh

AT ABTO MacwTab
SR

A5
Al

2.2 Tlopsiume KnaBmLIU

* YroObl MPOCMOTPETh TEKYIIUI CIIMCOK FOPsiYMX KJIaBUII Hy)HO HaxaTh “Ctrl+F1” Ha knaBuarype.

@\ Brifop macwTaba

== Brifop ceTkn

K 3aKpLITh

Ctrl+C

Tab

A= I SN

X |

F4

F1

e A L el e L N i |

El

300
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e J'opsiune KJIaBUILY MOXHO OTPEJAKTUPOBATh HA BKJIAKE YIIpaBJIEHUE B 1MaIOr0BOM OKHe [lapamMeTpoB peaakTopa cxem (MEeHIo

Hacrpoiiku — OO1iue HacTporKm).

Hwxe mokasan cmicok ropAYMX KJIaBUII CO 3HAYEHUSAMH IO YMOJIYAHUIO.

ITomorie (TaHHOE OKHO) Ctrl+F1
YBemuuutb F1
YMeHbIUTD F2
[epepucoBats F3

Ilo uentpy F4
Brucats B 3kpaH Home
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YBenuuuTh BHIOpaHHOE @
COpocuTh JIOKaJIbHBIE KOOPTUHATHI Space
PenaktupoBaTb 371€MEHT E

Y nanutp 351eMEeHT Del
IToBepHYTH 371EMEHT R
[leperaiuTh 3a€MEHT G
OtmeHa Cul+Z
IToBTOp Cul+Y
IIleyoK J1eBO¥ KHOIKKM MBIILIN Return
JIBOYIHOM IIIEJTUOK JIEBOM KHOIIKHM MBIIIN End
CoxpaHUTh cXeMy Ctrl+S
3arpy3uThb cXemy Cul+L
HWckatp anemeHT Ctrl+F
Uckathp crenyomnumii 31eMeHT F5
HUckats cnenyromuit DRC mapkep Shift+F5
Haiitu u 3ameHuTh Ctrl+Alt+F
[ToBTOpHTH MOCITEAHEE NEHCTBUE Ins
IepemecTuth 610k — Ileperamurh 610K Tab
Komuposats 6510k Ctrl+C
BcraButs 6710k Ctrl+V
Beipesats 6710k Ctrl+X
[TepemecTUTb 371€MEHT CXEMBI M
JyOMKaT KOMITOHEHTa WJIH METKH C
Jlo6aBUTh KOMIIOHEHT A
Io6aBUTh MUTaHKE P
OTpasuts 1o Bepr. X
OTpasuts 1o ropus. Y
OpueHTUPOBATh KOMIIOHEHT HOPMAJbHO N
PenakTrpoBath 3HaUCHNE KOMIIOHEHTA v
PenakTrpoBath 0003HaYEHUE KOMITOHEHTA U
PenaktupoBath nocaji.MecTo KOMIOHEHTA F
PenakTrpoBath B peJakTOpe KOMIOHEHTOB Ctrl+E
Hayarte npoBogauk w
Hayvarp muny B
3aBeplInTh JIMHHIO, TPOBOAHKK, IIUHY K
JloOaBUTH METKY L
Jl00aBUTh HEPAPXUUECKYI0 METKY H
J06aBUTh IOOATBHYIO METKY Ctrl+L
JIo6GaBUThL COEAUHEHNE J
Ho6asuts (iar “He moaxmodeHo” Q
JHo6GaBUTh JTUCT S
J06aBuTH BBOJ TPOBOTHUKA Z
JloGaBUThL BBOJ IIIMHEL /
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J06aBUTh rpadrUIecKyI0 JIMHUIO I
J06aBuTh rpaduecKuii TEKCT T
OGHOBHTH IUIATY CO CXEMBI F8
ABTOpa3MeCTUTh MOJIS (0]
[oxkuHyTH THICT Alt+BkSp
VY nanutse y3en BkSp
Ilonceeruts coeqHeHUE Ctrl+X

JTo6y10 ropsiayo KJIABHIITY MOKHO M3MEHHTH HCIIOJIB3YsI peaKTOP TopsTurx KiaBuil (MeHio HacTpoitkin— Oo01ue HacTporiKu— Y TIpaBJieH:

CymiecTByeT BO3MOKHOCTh IMIIOPTa/9KCIIOPTa YCTAHOBJIEHHBIX TOPSYMX KJIaBHUII Yepe3 MeHIo HacTpoikn—Mnopt/KcnopT ropssunx

KJIaBHIII.

2.3 Cetka

B Eeschema kypcop Bcerga nepemeniaercs no cerke. Illar ceTku MOXHO MEHSITh:

e V3MeHUTH 1Iar CETKU MOXXHO Yepe3 KOHTEKCTHOE MEHIO MITM OCHOBHOE MeHIo “Hactpoiiku”— TlapameTpsl”.

* IIBeT MOXXHO M3MEHWTh Ha BKJaake Llgera B nuanoroBom okHe IlapamerpoB pemakTopa cxem (MmeHio Hacrpoiiku — OOGmme

HACTPOUKM).
* BUOMMOCTb CETKM MOXHO MEPEKITIOYUTD MCIIOJb3Ysl KHOIKY Ha JIEBOM MaHeJIM MHCTPYMEHTOB.

IMo ymomaanwmio mar cetku paseH 50 mwt (0.050”) wm 1,27 mMm.

t0 Hpe)IHO‘{TI/ITCJ'[I)Hblﬁ pa3sMep CETKU JiA pacCrioIOKEHUSA KOMIIOHEHTOB U IMTPOBOJAHUKOB Ha CXEME, a TaK¥KE Ui pasMEIICHUA

BBIBOJOB ITPAU CO3JaHUH KOMIIOHEHTOB B P €IaKTOpE OUOJINOTEK KOMIIOHEHTOB.

Hormyckaercsi paboTa 1 ¢ CeTKaMK MEeHbIIEro pasmepa ot 25 Mu1 o 10 Mus1. DTo npueMieMo Mpu MOCTPOSHUH CUMBOJIA KOMITOHEHTA

WJIM paClOJIOKEHUN TEKCTA U KOMMEHTAPUEB, HO HEXKETATEJIbHO IMPU pasMEIIECHNH BBIBOJAOB WM IIPOBOJHUKOB.

2.4 W3ameHeHMue maclutaba

M3meHuTh MaciTad MOKHO C IIOMOIIbIO:

® HpaBOf/’I KHOIIKH MBIIINU: OTKPOETCSA KOHTEKCTHOE MEHIO U3 KOTOPOI'0 MOKHO BLI6paTI> Hy)KHbIﬁ MaciTao.
® (DyHKL[I/IOHaHLHbIX KJIaBHIII:

— F1: Zoom in
— F2: Zoom out

— F4 or simply click on the middle mouse button (without moving the mouse): Center the view around the cursor pointer position
* Koneca mpimm:

— Mouse wheel: Zoom in/out
— Shift+Mouse wheel: Pan up/down
— Ctrl+Mouse wheel: Pan left/right
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2.5 OrtobpaxeHue KOopauHaT Kypcopa

bazoBoii enunuiieit uamepenus B Eeschema sipnsiercs Ticsiunast yacts aoiiMa (0.0017, muin). HecMoTpst Ha 3T0, Bce pa3Mepbl MOTYT

OTO6pa)KaTLCH KaK B ﬂlOﬁMaX, TaK 1 B MWUIMMETPAX.

B npaBo#i HUKHEW YacTH OKHA OTOOpaXaeTcsl ceayolnas HHpOpMaIys:

¢ Macurad
* AOGCOJIOTHBIE KOOPAMHATHI Kypcopa

e OTHOCHUTEJIbHBIE KOOpPAMHATHI Kypcopa

HeHTp OTHOCUTEJIbHBIX KOOPAUHAT YCTAHABJIMBAETCA C IOMOIIbIO KJIAaBUIIN np06en. C NIOMOLIBIO 3TUX KOOPAHUHAT yHO6HO HU3MEPATH

pacCTodAHuA MEXKAY ABYMA TOUKAMU U BBIDABHUBATH OOBEKTHI.

Z 0,356 ¥13,000 ¥ 3,050 dx 5,650 dy -3,150 dist 6,469 OIAMEl

2.6 OCHOBHOE MeHI0

(OCHOBHOE MEHIO ITO3BOJISIET OTKPBIBATH U COXPAHATH CXEMbI, HACTPAUBATD MIPOTPAMMY, d TAKIKE IIPEAOCTABJIACT JOCTYII K CIIPABOYHBIM

PYKOBOZACTBaM.

|<Da|FU'| MNpaeka MpocMmoTp PasmecTuTe HacTpolky HCTpyMeHTH CNpaBka

2.7 BepxHsia naHe/lb UHCTPYMEHTOB

Sra naHesb MPeoCTaBIIsIeT JOCTYII K TIIaBHBIM (pyHKIMAM nporpammbl Eeschema.

Ecm Eeschema 3aryieHa B aBTOHOMHOM PEXUMeE, TO OyIeT JOCTYIIEH ClIefylonnii Habop MHCTPYMEHTOB:

E5IES == g loaqadl= PR ZEEEEE NS

3ameTbTe, YTO B pexkuMe IpoeKTa (IIpy 3aIycke IporpamMmsl 13 MeHekepa rmpoektoB KiCad), epBbie Be KHOIKK HEOCTYITHBI,

TaK KaK OHU NIPE€AHA3HAYCHBI 1JIA pa60TbI C OTACJIBHBIMU (baﬁHaMI/I.

Create a new schematic (only in standalone mode).

Open a schematic (only in standalone mode).

Save complete schematic project.

Select the sheet size and edit the title block.

I ] [l B P

Open print dialog.
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Paste a copied/cut item or block to the current sheet.

Undo: Revert the last change.

Redo: Revert the last undo operation.

Show the dialog to search symbols and texts in the schematic.

Show the dialog to search and replace texts in the schematic.

Refresh screen; zoom to fit.

JOl¥ e

Zoom in and out.

View and navigate the hierarchy tree.

11001 2| 9| 6] 2

il

Leave the current sheet and go up in the hierarchy.

Call the symbol library editor to view and modify libraries and symbols.

Browse symbol libraries.

Annotate symbols.

Electrical Rules Checker (ERC), automatically validate electrical connections.

7 | R B |

&

Call CvPcb to assign footprints to symbols.

[
1/
Ll

Export a netlist (Pcbnew, SPICE and other formats).

Edit symbol fields.

s ﬁ!.
gl "

Generate the Bill of Materials (BOM).

Call Pcbnew to perform a PCB layout.

I

BACK

Back-import footprint assignment (selected using CvPcb or Pcbnew) into the “footprint™ fields.
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2.8 [paBasi naHeslb UHCTPYMEHTOB

Sta naHeIb COACPIKUT MHCTPYMEHTBI JI:

* Pa3menieHnss KOMIIOHEHTOB, IIPOBOJTHUKOB, IIIMH, COSANHEHUI, METOK, TeKCTa U T.I1.

® CO3,[IaHI/IH HCPAPXUICCKUX JIMCTOB U UX BBIBOLOB

Cancel the active command or tool.

Highlight a net by marking its wires and net labels with a different color. If KiCad runs in project mode then

copper corresponding to the selected net will be highlighted in Pcbnew as well.

Display the symbol selector dialog to select a new symbol to be placed.

Display the power symbol selector dialog to select a power symbol to be placed.

Draw a wire.

Draw a bus.

2N\ 'HY L\ &

Draw wire-to-bus entry points. These elements are only graphical and do not create a connection, thus they

should not be used to connect wires together.

Draw bus-to-bus entry points.

X\ 2

Place a "No Connect” flag. These flags should be placed on symbol pins which are meant to be left
unconnected. It is done to notify the Electrical Rules Checker that lack of connection for a particular pin is

intentional and should not be reported.

Place a junction. This connects two crossing wires or a wire and a pin, when it can be ambiguous (i.e. if a

wire end or a pin is not directly connected to another wire end).

|>

Place a local label. Local label connects items located in the same sheet. For connections between two

different sheets, you have to use global or hierarchical labels.

2

Place a global label. All global labels with the same name are connected, even when located on different

sheets.

AL . . . . .
Place a hierarchical label. Hierarchical labels are used to create a connection between a subsheet and the
parent sheet that contains it.

o]

el Place a hierarchical subsheet. You must specify the file name for this subsheet.

-

YA Import a hierarchical pin from a subsheet. This command can be executed only on hierarchical subsheets. It
will create hierarchical pins corresponding to hierarchical labels placed in the target subsheet.

LA

Place a hierarchical pin in a subsheet. This command can be executed only on hierarchical subsheets. It will

create arbitrary hierarchical pins, even if they do not exist in the target subsheet.
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Draw a line. These are only graphical and do not connect anything.

Place a text comment.

Place a bitmap image.

| & -

Delete selected element.

2.9 JleBasi naHeNb UHCTPYMEHTOB

ITa naHesb N03BOJISET HACTPOUTH IIapaMeTPhbl OTOOPAKEHUS:

Toggle grid visibility.

n
- Switch units to inches.
mm
- Switch units to millimeters.
b =

» Choose the cursor shape (full screen/small).

p
[: Toggle visibility of “invisible” pins.
| Toggle free angle/90 degrees wires and buses placement.

2.10 KOHTeKCTHOEe MeHK U 6bicTpoe pepakTupoBaHue

H_ICJ'I‘{OK npaBoﬁ KHOITKW MBIIIN OTKPbLIBAET KOHTEKCTHOE MEHIO, KOTOPOC IMMO3BOJIUT:

* Vzmenuts MacmTad.
* Hacrpourts cetky.

® PeﬂaKTI/IPOBaTL OCHOBHBIC IMapaMETPhI BbIACJICHHOI'O 9JIEMEHTA.

OO0bIYHOE KOHTEKCTHOE MEHIO (663 BBIJICJICHHBIX SHCMCHTOB).
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e
e

- @\ YBENMYMTE MaclTab
. @\FMEHbLUMTb maclTab
- . (¥ NepepucosaTs

- [(.P\ ApTo macwTab

o ®\ Bribop MmacwTaba

<> Bribop ceTkK

KoHTekcTHOE MEHIO 1)1 METKH.

ol A anD

- MepemMecTUTe MeTKy

L 'rf,l'lepETaLu,MTb ME T Ky
= KonwpoeaTe MeTKy
(.5 BpawaTe meTky

- BC=1i [Abe MNpaBKa MeTKW

- BL=1f

o I  YAAINTE MeTKy

& N3MEHMTE TN

LeHTp

Q YEENWYMTE MacwTab
Q YMEeHBLWWTE MacwTab
(¥ NepepucosaTs

[(.P‘ ApTo MacwTab

Q Bribop macwTaba

“"’ Bribop ceTkn
K 33KPLITE

KonTekcTHOE MeHIO PEAAKTUPOBAHWUA KOMIIOHECHTA.

F4
Fl__.z
3
F2 - - 4
-5
Fg — O
7

“_PL-UBU %
PC-DEL 3

1
M

-

F4

F2 PL-p5 -

PC-0OB7 -
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- BUST -

Al

' MNepeMecTUThL KOMNOHEHT BUS1 Mg

o A3

o 1*} MepeTalnTe KOMAOHEHT G ig

. A6

ED OpWMEHTWPOBaTE KOMMOHEHT b a7

o D’f MpaBKa KOMMNOHEHTa y 61

.. [uE G2

& KonWpoBaTe KOMMIOHEHT Cofac

3: "Qj ¥OanThe KOMOOHEHT Delete

Lo ﬁ’ ABTOpPa3MECTUTh NoNA o6 -

> 5

- LleHTp F4 f '

Q YEENMYWTh MacwTab F1 g

r

> Q YMEHEWWTE MacwTab F2 b

(¥ NepepucoraTs R ——

- [Q\ ABTo macwTab Home ¢
_EHE @\ Buibop macwTaba v

BHE

== Bribop ceTkK

- x JaKPEITE
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naBa 3

OCHOBHOE MeHIo

3.1 MeHio "dann’

®ain | Mpaeka [MMpocmoTp PasMecTWTb

'@ OTKpbITL HEAaBHee

Op 1
4
[obaBnTe MUCT CXEMBL...

EE VMMMopT cxeMel M3 gpyroi CATP...
A4

% COXpPaHKTE
A, COXpaHWTb TEKYLIMA NUCT

COXpaHWTL TEKYLUMA NINCT KaK...

A

%
:Iﬁ MapamMeTphl CTPaHMLIBL. ..
=

) Me4aTk...

ﬁ HYepTuTb...

YepTuTt B Bydep obmeHa

HacTpoi

mode).

3aKpbITh
New Close current schematic and start a new one (only in standalone mode).
Open Load a schematic project (only in standalone mode).
Open Recent Open a schematic project from the list of recently opened files (only in standalone

Append Schematic Sheet

Insert the contents of another sheet into the current one.

Import Non-Kicad Schematic File

Imports a schematic project saved in another file format.

Save

Save current sheet and all its subsheets.

Save Current Sheet

Save only the current sheet, but not others in the project.

Save Current Sheet As...

Save the current sheet under a new name.

Page Settings

Configure page dimensions and title block.
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Print Print schematic project (See also chapter Plot and Print).
Plot Export to PDF, PostScript, HPGL or SVG format (See chapter Plot and Print).
Close Terminate the application.

3.2 MeHto "HacTponkun”

HacTpolkK @ WHCTpyMeHTel Chpaeka

EI% MeHen#ep bubnumoTek KOMNOHEHTOB...

E HacTpoWuTe NYTH...
OBLwme HacTpolkK

q YCTaHOBWUTE A3kIK k

ﬁ MapaMeTpbl MKOHOK b

-{B COXpaHUTE HACTPOMKMK....

{5‘}' 3arpy3nTbe HACTPORKMK. ..

i
‘:ﬁ QHCI'IDFJT ropAYMXE KNasyL...

B
(o} VIMNOPT rOPAYMX KNEBULL...

Menexep 6ubIMOTEK

KOMITOHCHTOB

J06aBUTh UK yoaauTh OMOIMOTEKH KOMIIOHEHTOB.

Hacrpouts mytu

YcraHoBuTh MMyTHU AJId NOUCKA 10 YMOJTYaHUIO.

Oo01we HACTPOHKH

OCHOBHBIE napaMeTpbl (e,[[.I/I3Mep6HI/IH, mar CCTKHM, Ha3BaHUA oJjiel u T.H.).

Y cTaHOBUTH SI3BIK

BeiOpaTh s13bIK [1s1 MHTEpderica Moabp30BaTelIs.

ITapameTpbl UKOHOK

HaCTpOI/ITb BUIMMOCTb UKOHOK.

Wmmnopt 1 Dxcnopr

CoxpaHHUTh/3arpy3UTh MapaMeTphl B/U3 (paiina.
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3.2.1 MeHenxep 6M6NMOTEK KOMMOHEHTOB

Tabnuus BubauaT
TaBnuubl 6ubnuorex

Tabnuua: fhomejbaranowskiykenstantin/.config/kicad/sym-lib-table

Wcnone3oBate YHHUKaNLHOEe UMA MyTe GubnuoTEKH Twn nnaruka Ma
N N S
P adc-dac ${KICAD_SYMBOL_DIR}/adc-dac.lib Legacy
3 |® Altera ${KICAD_SYMBOL_DIR}/Altera.lib Legacy
s analog_devices ${KICAD_SYMBOL_DIR}/analog_devices.lib Legacy
s & analog_switches ${KICAD_SYMBOL_DIR}/analog_switches.lib Legacy
6 & atmel ${KICAD_SYMBOL_DIR}/atmel.lib Legacy
7 |& audio ${KICAD_SYMBOL_DIR}/audic.lib Legacy
8 | Battery_Management ${KICAD_SYMBOL_DIR}/Battery_Management.|ib Legacy
s & bbd ${KICAD_SYMBOL_DIR}/bbd.lib Legacy
10 |& Bosch ${KICAD_SYMBOL_DIR}/Bosch.lib Legacy
1 |& brooktre ${KICAD_SYMBOL_DIR}/brooktre.lio Legacy
12 |& Connector ${KICAD_SYMBOL_DIR}/Connector.lib Legacy
13 |& contrib ${KICAD_SYMBOL_DIR}/contrib.lib Legacy
14 |& cypress ${KICAD_SYMBOL_DIR}/cypress.lib Legacy
15 | & de-dc ${KICAD_SYMBOL_DIR}/dc-dc.lib Legacy
16 | & device s {KICAD_SYMBOL_DIR}/device.lib Legacy
17 | & digital-audio ${KICAD_SYMBOL_DIR}/digital-audio.lib Legacy
18 & Diode ${KICAD SYMBOL DIR}/Diode.lib Legacy

nobansHsle Gubnnotekn | BrbaMoTekn npoekta

Mpocworp Gubnuorex... | | fobasuTe Gubnuotexy | YaanuTe ubnuctey | |CasvyTs saepx | | CasumyTs sHua

3Ha4eHNS NOACTAHOBOK

MepeMeHHbIe OKPYXEHHA MyTe cermenTa
1 |KICAD SYMBOL DIR fhomefbaranovskiykonstantin/common/kicad/kicad-symbols
2 |KIPRJMOD fhomefbaranovskiykonstantin/common/projectsflamp_ballast

& orwernms ok

B Eeschema HCIIOJIb3YIOTCA ABE Ta6J’[I/IHbI U1 XpaHEHUA NIEPEYHA AOCTYITHBIX OubIMOTEK KOMITOHEHTOB, KOTOPLIE PA3JINYaloTCA

00JIaCThIO TIPUMEHEHUS:
* I'noGasbHBIE OMOIMOTEKHU

Bubnnoreku, nepeunciieHHsie B 00Iel Taduuiie, JOCTYIHbI B II0OOM HpoekTe. DTa Tadbiauia xpanurcs B ¢aiiie sym-lib-table B

JOMalllHeM KaTaJiore rnojb3oBaresns (B 001eM, MyTh 3aBUCUT OT ONEPALIMOHHON CHUCTEMBbL; YBUAETD IyTh MOXHO MO/ TabJuIIen).

* Bubnuoreku mpoekTa

BI/I6J’[I/IOTCKI/I, NEPEUYNCIICHHBIC B Ta6111/1ue MPOCKTA, JOCTYIHbI TOJIbKO B OTKPBITOM B )laHHbIﬁ MOMCHT ITPOEKTE. Ota Ta6J'[I/IL[a XPpaHUTCA

B (paiine sym-lib-table B katanore npoekra (IryTh 0TOOpaXkaeTcst Moj TadInLeH).

VBuaers mo0yo U3 TabJIUI MOKHO MEPeXo/st 1o BKIagKam “Tno6anbHble OUOIHOTEKU” Wi “BHOIMOTEKH MPoeKTa” MoJl TadIuien

OUOINOTEK.

3.2.1.1 [ob6aBneHue HOBOW 6UGNMOTEKMN

Hobaputh OUOIMOTEKY MOXKHO OO0 HaxatrieM KHOMku IIpocMoTp OMOJHMOTEK..., C MOC/IEAYIONMM BHIOOpOM haiiia, oo
HakatueM KHOIKU ~J[06aBuTh OUOIMOTEKY”, C TOCIEAYIONIUM YKa3aHueM NyTd K aity oubnmoreku. BoiOpanHas 6ubimoreka

Oynet moGaBiieHa B OTKPHITYIO B JAHHBIA MOMEHT TabJHITy (OOIIyI0 WK TaOJIHITY IPOSKTA).

3.2.1.2 YpaneHue 6ubnuotekun

Jist ynaneHus: HeoOXOQUMO BHIOpATh OJHY WK Oosiee OMOIMOTEK M HAKATh KHOMKY Y JaJUTh OHOJINOTEKY.
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3.2.1.3 Hacrtpoiika 6ubnuorex

Kaxpas ctpoka B TaOJMIE COJIEPXKHUT HECKOJIBKO TOJIEH, ONKUCHIBAIOIINX OMOIMOTEKY:
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Hcnonb3oBath Hcnonp30BaTh WM HE UCTIONB30BATh OMOIMOTEKY. DTO IOMOTaeT BpEMEHHO
YMEHBIIUTb KOJIMYECTBO 3arpyKaeMbIX OUOIHOTEK.
YHUKaJIBHOE UMS VYHUKAIbHOE UM - ITO KOPOTKUH, YHUKATbHBIN UICHTU(MDUKATOP OMOIMOTEKH,

KOTOpBIN HCTIOJIb3YETCs1 B CBOMCTBaX KOMIOHeHTa. KommoHeHTa 0603HavaeTcs B

BUJIE CTPOKU <Yuukanvroe ums oubauomexu>:<Mms komnonenmas.

3.2.2 O6wume HaCTPONKM

3.2.2.1 OrobpaxeHue

MapaMeTpsl pegakTopa cHed

OTobpaserne | PepakTupoBaHWe | YmpaBneHwe

Llar ceTku:

ToNWWHE WHHBI
TonWWHa AUHAN:

WHpekc obo3HaYeHNA HacTi:

MaciTab MKoHOK:

& Mokazate ceTry

MoKa3aTb CKPLIThIE BLIBOAL

[ NMokasaTs rpanvus cTpaHUUE

[ OrpaqUyMTE WWHE ¥ MPCBOAHWKY B CPTOMCHANEHO OPUEHTALMM

Mpea.npocMoTp Necaf.MecTa Npu seibope KomnoHeHTa (B paspaboTke)

LseTta | Mona no yMmonyaxuno

50.0 S | mun
36 < | Min
12 3| mun
A =

100
— %
50 275
& AsTo

% OTMEHWTE @QK

Grid Size

Grid size selection.
It is recommended to work with normal grid (0.050 inches or 1,27

mm). Smaller grids are used for component building.

Bus thickness

Pen size used to draw buses.

Line thickness

Pen size used to draw objects that do not have a specified pen size.

Part ID notation

Style of suffix that is used to denote symbol units (U1A, Ul.A, Ul-1,

etc.)
Icon scale Adjust toolbar icons size.
Show Grid Grid visibility setting.

Restrict buses and wires to H and V orientation

If checked, buses and wires are drawn only with vertical or horizontal

lines. Otherwise buses and wires can be placed at any orientation.

Show hidden pins:

Display invisible (or hidden) pins, typically power pins.

Show page limits

If checked, shows the page boundaries on screen.

Footprint previews in symbol chooser

Displays a footprint preview frame and footprint selector when placing a

new symbol.

Note: it may cause problems or delays, use at your own risk.
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3.2.2.2 PepaktuposaHue

MapareTpel pegakTopa

Otobpaxerne | PEAakTUpoBaHWe | YnpaeneHue | Lipeta | Mons ne yMonYaHuo

EQMHMLBI M3MEPEHMA: OKAMbI -

FOpu3. War NoBToOpeHUs 3N1EMEHTOB: 0 < | Mun
BepT. Wwar NoBTOPEHNA 3NeMeHToB: 100 < | min
VHKpeMeHT NOBTOPEHNA METOK: 1 :

PasMep TeKCTa Mo yMonYaHuio: 50 < | mun
WMHTepBan BpEMEHN aBTOCOXPaHEHWRA 0 = | muanyT

g ABTOMaTWHECKKW Pa3MecTUTL MNOAA KOMMNOHEHTOB
g Pa 3pelnTe NPpKU aBTOpasMeLLeHn NonA N3MeHATL BeipPaBHUBaHKWe

Bcerga Bbip3BHMBATE aBTOPA3MeELLeHHbIe NONA No CeTKe 50 mun

% OTMEHWTE @gx

Measurement units Select the display and the cursor coordinate units (inches or millimeters).

Horizontal pitch of repeated items Increment on X axis during element duplication (default: 0) (after

placing an item like a symbol, label or wire, a duplication is made by the

Insert key)

Vertical pitch of repeated items Increment on Y axis during element duplication (default: 0.100 inches or
2,54 mm).

Increment of repeated labels Increment of label value during duplication of texts ending in a number,
such as bus members (usual value 1 or -1).

Default text size Text size used when creating new text items or labels.

Auto-save time interval Time in minutes between saving backups.

Automatically place symbol fields If checked, symbol fields (e.g. value and reference) in newly placed

symbols might be moved to avoid collisions with other items.

Allow field autoplace to change justification Extension of Automatically place symbol fields option. Enable text
justification adjustment for symbol fields when placing a new part.
Always align autoplaced fields to the 50 mil grid | Extension of Automatically place symbol fields option. If checked, fields

are autoplaced using 50 mils grid, otherwise they are placed freely.

3.2.2.3 YnpasneHue

PéﬂaKTHpOBaHI/IC ropA4Mx KjaaByll U HaCTpOﬁKa B3aHMO,HCI>’ICTBHH C I/IHTGPCI)CfICOM I10JI30BaTECIIA.
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MapareTpel pe

OTobpaserie | PegakTvpoBaHue | YNpaBneHwe | Lseta | Moia No yMonvaHumo

TopAYMEe KNaBMLIK: [BsoiAHoiA Wwen4ok JIKM ANA peOakTUpoBaHUA
KomaHga lopAYas knasuwa
¥ Obiyee
MoMolUb (naHHoe oKHO) ?
YBENM4MTL F1
YMeHbIWKUTL F2
MepepucoBaTs F3
Mo ueHTpy F4
BnucaTs B 3KpaH Home
¥BEnM4MTb BuibpaHHoe @
COpOCUTE NOKaNLHEIE KOOPAMHAETEI Space
PelaKTUpOBaTb 3NemMeHT E
¥OanuTe anemeHT Del

& UexTpupoBaTk no kypcopy npi MacluTabupoBaHum
MEcnonb308aTh CEHCOPHYIO NaHENs ANA NaHOPaMUPOBaHWUA

[ Na+opamnpoBaHre Npy nepemelleHnn obbekTa

& ormennTs @gk

HoBasi ropsiuast KJ1aBuiiia BHIOMPAETCsl IBOWHBIM IIEITYKOM IO CTPOKE C KOMaHIOW WM Yepe3 KOHTEKCTHOE MEHIO:

ITpaButhb YkazaTb HOBYIO FOpsIUYIO KJIABUIILY JIsI KOMaH/IbI (TOXe, YTO U JBOMHOM
IIEJTYOK).

OTMEHUTh U3MEHEHUS OTMEHHTSH MOCIIEHNE U3MEHEH S rOpsTIell KJIaBHIIN JJIS TEKyIIen
KOMAH/IBb.

3HaueHue 1o yMOIYaHUIO BepHyTb UCX0JHOE 3HAUEHHE TOPSIYEH KIIABUIIM JJIsl TEKYILEH
KOMAH/IBL.

OTMEHHUTh BCE U3MEHEHUS OTMEHHTSH MOCIIEAHNE U3MEHEHISI TOPSTIMX KJIABUIII 711 BCeX KOMaH]I.

Bce 3HaveHNs 0 yMOTYaHHIO BepHyTh UCXO/HBIE 3HAUEHHS TOPSYNX KJIABHUII TSI BCEX KOMaH.

Ormricanue mapameTpoB:

Center and warp cursor on zoom If checked, the pointed location is warped to the screen center when

zooming in/out.

Use touchpad to pan When enabled, view is panned using scroll wheels (or touchpad gestures)
and to zoom one needs to hold Ctrl. Otherwise scroll wheels zoom in/out

and Ctrl/Shift are the panning modifiers.

Pan while moving object If checked, automatically pans the window if the cursor leaves the

window during drawing or moving.

3.2.2.4 LUserta

LigeToBasi cxema i pa3HbIX rpadMyecKux j1eMeHToB. 11 BEIOOpa HOBOTO LBETa KaKOro-HUOY/Ab dJeMeHTa INETIKHHUTE JIEBON

KHOIIKO¥ MBIIIH 110 KHOIIKe ¢ 00pa3ioM TeKYIIEro [BeTa.
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MapameTpel pEJQaEKTORE

OtobpameHne | PegakTupoeaHne | Ynpaenenwe | LBeTa | Mona no ymonyaHuwo

Obue KoMmnoxHeHT Nuct Pa3Hoe

I | MpoBOOHWK | KoHTyp | NucT Il MNpenynpexpeHue ERC
| WwnHa __ | 3anueka doHa B | Vima daiina nucTa Il | OwwbBka ERC

Il CoegMHeHWE Il Buieog Il WmA nncTa I CeTka

| MeTka Il Homep BLIBOAA I | MeTka nucTa I | MoAcBEYEHHbIR

Il [nobaneHas MeTKa Il | VmA BLIBOAE | Mepapx.MeTKa lser doHa

| imA uenwn Il | Obo3HaveHue ]

| 3ameTkK Il | 3Ha4yeHne

Il | Cumeon "He nopkniodeqHo” |l | MonA

% OTMEHWTE @QK

3.2.2.5 [onsg no ymonuaHuio

Ormpezenenne JIONOJHUTEIBHBIX M0JIb30BATEILCKHUX MOJIEH ¥ X 3HAUYEHUH, KOTOpble OyayT JOOABJICHBI PU pa3MEIeHUH HOBBIX

KOMITOHCHTOB.

MapaMeTpe pegakTopa «

Otobpaserne | PepakTupoeaHue | Ynpaenedue | Lipeta | 0AA No yMONYaHWKO

Wma 3HaYeHHe N0 YMON4aHUIO| BHAMMEIR lobasunTs

1 Mpou3senuTens

Yoanute

% OTMEHWTE @QK

3.3 MeHo "Cnpaska”

IMpenocrasiseT 1oCTyn K JAHHOMY JIOKYMEHTY CIIPaBKH U IETAIBHOMY PYKOBOJCTBY mosb3oBaTens KiCad.

HUcnonw3yiite kHonky “KonuposaTh MHGOPMAIIMIO O BEPCUK” TIPH COCTABJICHUH OTYeTa 00 OMIMOKE [JIs1 yTOYHEHUS UCTIONIb3YEeMON

cOOpKH M OTIEpallMOHHON CHCTEMBI.
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naBa 4

BepxHsasa naHeslb UHCTPYMEHTOB

4.1 Hactpouku ctpaHuubl

Knormka "HacTpoiiku cTpaHuIipr’ :IE OTKPHIBAET OKHO, B KOTOPOM MOKHO HACTPOHTH Pa3Mep JIMCTa U 3aMOJTHUTD ITOJIsI OCHOBHOU

HAJIUCH.
CTRPaHULUE
N MapameTpel WTaMna
Fazmep: Yucno nuctoe: 1 Homep cTpaHuus: 1
A3 297x420MM = HaTa cozfaHua
Sun 22 Mar 2015 === (11.09.2016 v JKCMOopPT B APYrWe NACThI
OpueHTauwna:
MNameHeHWe Nu
NanpwadpT —~
2B JKCMOPT B APYTWE JNCThI
MoNk30BaTENLCKWMA pasMep: HauMeHoBaHWE:
BeicoTa: LnpuHa: UNIVERSAL INTERFACE IKCMOPT B APYrHe NNCTE
OpraHusayuna:
MpocmoTp KICAD SKCNOPT B pyrie NUCThl
JeunmantHelil HoMmep:
Comment 1 SKCNOPT B pyrie NUCThl
PaspaboTan:
Comment 2 SKCNOPT B pyrie NUCThl
Mpoeepun:
Comment 3 SKCNOPT B pyrie NUCThl
YTBEpOWI:
% Comment 4 SKCNOPT B pyrie NUCThl
DaAN ONWCEHWA Pa3MeTKN INcTa
06zop
%OlmeHnTb CBQK

HyMepaLlI/ISI JINCTOB BHIIIOJHSETCS aBTOMaTHYeCK. MOXHO BCTaBUTh CErOAHANHIOK OaTy C NOMOIIBIO KHOIIKKW CO CTPEJIKaAaMH

cripaBa ot “Jlatel co3nanus”. Jlata aBTOMaTHueCcKy He OOHOBJISIETCSI.
4.2 WHCTpYMEHT noucka

YT006BI BOCIOIB30BATHCS HMHCTPYMCEHTOM IIOUCKA HY’KHO HAXKaTb KHOIIKY ”TToncKk KOMITOHEHTa WJIM TeKcTa” (J\
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HalTu

HafTw: |C?| QHSHTM

& Toneko uenoe cnoso 3aKpLITh

Cy4eToM perncTpa

4 VeckaTe B 0BpaTHoM Nopagke
MickaTk BO BCEX MONAX KOMMOOHEHTA

[ VckaTs BO BCEX MEHEX 1 HOMEPEX BEIBO 40OB
MckaTh TONLKO Ha Tekyllem qncTe

He nepemel,aTs KypCcop K HENAEHHOMY 3eMEHTY

BrimoHATE MOKMCK MOXHO TIO O603Ha‘ICHI/IHM, SHAYCHUAM W TEKCTOBBIM IIOJIAM Ha TEKYIIEM JINCTE WIXA XKE I10 BCeH Huepapxuu

suctoB. Kak Tonbko coBnajienue OyaeT HalIeHo, Kypcop MepeMeCTUThCS K HalICHHOMY 3JIEMEHTY B COOTBETCTBYIOIIEM JIKCTE.

4.3 WHcTpyMeHT hopMUPOBaAHUA CNUCKa Lienen

-
"'x__.-
oy

Knonka ”CdopmupoBaTs CIIUCOK Lienen” BbI3bIBAET UHCTPYMEHT CO3JaHUsI CITUCKA LIETIeH.
TOT UHCTPYMEHT CO3JAET (hailsl, B KOTOPOM OMMCHIBAIOTCS BCE COEMHEHUS BO BCEell MepapXuu JUCTOB.

B cloxHbIX cxemax (CoepKalinx HECKOJIbKO JIMCTOB) JTo0ast JIOKalbHast METKA BU/IHA TOJILKO BHYTPH TOTO JICTA, Ha KOTOPOM OHa
pacrnionoxxena. Harmpumep: metka ABB ¢ mmcta Ne3 He coennena ¢ meTkoii ABB u3 mmcta NeS (eciiv oHU He coeJMHEHBl HAMEPEHO
JPYTHM CIIOCOO0M). DTO CBSI3aHO C T€M, YTO BHYTPH KaXkI0H JIOKATLHON METKU COINEPKUTCS TIOJHOE MM JIFICTa, K KOTOPOMY OHa

OTHOCHUTCH.

3ameuyaHue
Hecmotpst Ha 1O 4yto B Eeschema mnnHa UMEH METOK He OrpaHuYMBaEeTCs, MMeNTe B BMAy, Y4TO NPU 3arpyske
ChOpPMMPOBAHHOrO CriMcKa Lienei B Apyrnx NpUnoXeHns MoryT BO3HUKHYTb NPobnembl.

3ameuaHue
WN36eraiite npobenos B MeTkax, Tak kak CoBa MOryT BOCTIPUHUMATBLCS MO OTLENbHOCTW B CHOPMUPOBAHHOM doaiine.
Eeschema atoro He 3anpelaeT, HO MHorve doopmatbl CNCKOB LiEMNei npeanonaratoT, 4To MeTkm 6y nyT 6e3 npobenos.

Cnucok wened

Pcbnew | OrcadPCB2 | CadStar | Spice
CiropMUpoEaTs
MapameTpel:

% OTMeHUTL
& ®opmaT no ymon4aHnmo

LobaeuTe naarkH

WMcnone3esaTe UMeHa Leneld ne YMON4aHW

@aAn crnvcka Uenei:
interf_u.net
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[TapameTpsi:




Eeschema

25/163

dopmar Mo yMOITYAHHIO

VYcranoBute oTMeETKY, 4TOOBI BHIOpaTh (hopMar Pcbnew B kadecTse

¢opmara o ymosruaHuio.

MO>XHO KCTIONIB30BATh U JIpyrue popmarsi:

¢ Orcad PCB2
e CadStar

* Spice (CUMyYJIATOPHI)

MO3HO HCTIOB30BATh IPOYMe MHCTPYMEHTHI ISl CO3[IaHMs CITUCKOB IIeNei B Ipyrux (opmaTax (manee OyeT MOKa3aHO Kak 3TO

caenath Ha ipumepe PadsPcb).

Bonbie I/IH(i)OpMaLlI/II/I MOJKHO MOJIy4YUTh B pa3aciie C03)13lee CIIMCKa HCHCfI.

4.4 WHCTpyMeHT 0603HaYeHUs1 AIeMEeHTOB

Kuonka ﬁ 3aIlyCKacT NHCTPYMEHT 0003HaYEHHN ST KOMIIOHEHTOB. DTOT HWHCTPYMCEHT ITPUCBANBACT JIEMCHTAM 6yKBCHHO-I_II/Iq)p0BI>Ie

0003HaYeHHUs.

K gacTsim cocraBHBIX KOMITOHEHTOB (Takux Kak 7400 TTJI, cocrosimux u3 4-x 4acrteit), Takxke, 1odapisiercs cypukc (B ciyuae ¢
7400 TTJI ¢ o6o3HaveHrem DD3, yactu 6yayt obo3Havensl kak DD3.1, DD3.2, DD3.3 u DD3.4).

MO:XHO OOHOBUTH 0003HAUYEHHS BCEX KOMIIOHEHTOB MJIU K€ TOJBKO HOBBIX, T.€C. TEX 4YTO ellé He 0003HAYEHBI.

Muanor

0Dbo3HaAYMTE

® Mo Bceir cxeme

TOMLKO TeKYLWA NucT

® CoxpaHwTb cyllecTeyWME oBo3HaHeHNs
CBpocKTh CylecTByoLWWe obo3HaqeHnn

CSpocm‘rh, HO He MeHATL aHHOTUPOBaHHBIE YacTW KOMAOHEHTOB

Mopapok obo3HaYeHHA
® CopTWpoBKa KOMMOHEHTOE No X-KoOpAMHATE m
CopTUPOBKA KOMMOHEHTOB Mo Y-KoopOWHaTe c?
Buibop BapuaHTa 0bo3HaYEHMA
Mcnone30BaTe Neperli cBOBOAHKIR HOMED Ha CxXeme
Ha4aTk ¢ HoMep AMcTa*100 ¥ MCNoNL30BaTE NepBklil cBoBoOHLIR HoMep

® Ha4atb ¢ Homep NUcTa*1000 1 MCMONL30BaTL NEpPBLIi cBOBOOHLIR HOMED

He 3akphiBaTk OKHO

[¥4 Bcerna cnpaMBaTe NOATEERKAEHWE

3aKpPbLITh O4MCcTUTE obo3HaveHnA 0B03Ha4NTL KOMMOHEHTHI
| |

0003H2YNTEL
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Use the entire schematic All sheets are re-annotated (default).

Use the current page only Only the current sheet is re-annotated (this option is to be used only in
special cases, for example to evaluate the amount of resistors in the

current sheet.).

Keep existing annotation Conditional annotation, only the new components will be re-annotated
(default).
Reset existing annotation Unconditional annotation, all the components will be re-annotated (this

option is to be used when there are duplicated references).

Reset, but do not swap any annotated multi-unit | Keeps all groups of multiple units (e.g. U2A, U2B) together when

parts reannotating.

Iopsagok 0003HaYEHHST
Bri6op nopsizka, B KOTopoM OyayT 0603HAUEHbl KOMIIOHEHTbI (TOPU30HTAIBLHO MJIM BEPTUKAIIBHO).
Brioop Bapuanra 0603Ha4yeHui

Boi60op HeoOxoquMoro opmMaTa MO3UIMOHHBIX 0003HAYEHUIH.
4.5 MHCprMEHT NMPOBEPKUN JNNeKTPpn4YeCKux npasun npoekKtuposaHus

Knonka B‘ 3aITyCKaeT MHCTPYMEHT IPOBEPKU JIEKTpHUeCKUX MpaBul npoektuposanus (ERC).
STOT MHCTPYMEHT BHITIOJIHSAET IPOBEPKY MPABMII POSKTUPOBAHKS 1 IIO3BOJISIET ONPEAEINTh OTCYTCTBYIOIINE WM HEBEPHBIE COSANHEHHS.

IMocne nposepku npasui, Eeschema pa3meniaer MeTKU JUIsl yKa3aHUsl MPOOIEMHBIX MecT. UTOOBI YBUIIETh OIMKCAHUE OIIMOKH,

HYKHO HaXaTh JIEBOW KHOITKOU MBI Ha MeTKe. CITUCOK BceX HaWICHHBIX TIPOOJIEM MOXKHO 3aIicaTh B (Damil.
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4.5.1 [wanoroBoe OKHO npoOBepPKU INNIEKTPUYEeCKUX npasunin npoekKTmpoBaHus

MpoBepka anexKTpUHECE npabun

ERC | MapameTphl

OT4eT ERC: CoobLueHna:
Bcero: 1

MpepynpesgeHna:| 1

Owmnbrm: 0

Co3paTk thaiin ERC oT4eTa

Cnncok ownbok:

Tun owmnbru(4): KDH!I!HHKT MEeX Ay BbIBOAAMW. Cepbe3HOCTh: NpeaynpexneHie

+ @ (256,54 mm,83,82 Mm): Buisog B12 (deyHanpasneHHbId) KoMnoHedTa U9 coeguHeH
c

o @ (72,39 MM,237,49 mmM): BoiBof 1 (Beixof NMTaHWA) KoMANoHeHTa #FPWRO7 (uens 41).

YOanuTE MapKepsl BEINCAHNTE 33KpPLITE
B nmanoroBom OkHe COAEpKUTCS cieayommas HHPOpMaIys:
* OOl1ee KOJIMYECTBO OMIMOOK U MPEeyNpPeskICHHUM.
e KonmnuecTBO OIIMOOK.
» KonmuecTBo nmpeaynpexeHu.
ITapamerpsrL:
Cozpatp ¢aiin ERC otuera Ecm otMedeHo, OyzeT co3naH (paiisl co CICKOM HaWIEHHBIX OIIHOOK U
TIPeyTIPEXK ICHHUI.
Komanpp:
VY nanute mapkepst Y panuth Bce Mapkepbl ommbok/mpeaynpesxaennii ERC.
BrimomHuth Hayvate npoBepky npaBul HpOEKTUPOBAHUSI.
3aKkpbITh 3aKpbITh JUAIOTOBOE OKHO.

¢ IIpu BBIGOpE KAKOro-HUOY AL COOOIIEHHS 00 OIMOKe, Kypcop MepeMeCTUThCSI K COOTBETCTBYIOLIEH METKE Ha CXeMe.
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4.5.2 HacTporika anekTpuyeckux npaBun NpoeKTUpoBaHUs

MpoBepka anekTpu4

ERC | MapameTpel

BEIXOO...ccc.n
[OByHaNpaBneHHEIA. .
TpexcTabuneHBIA. ...
MaccHBHBIA........

He onpepgeneHo....

Bxofd MUTaHwA....

Brixog NUTEHWA...
OTKPBITHIA KOMMEKTOR. ...
OTKPBITHIA 3MATTEP......

He coegWHEHO......

¥ npabun

MHMLLMEJ'IMBMPOEIET!: no yMon4aHD

Bxopn

. Brixon
. E [ByHanpaeneHHkeIR
. . . TpexcTabunsHEIA
BWEE
MaccueHeIin
He onpepeneHo
Bxof nuTaHWA
H
Brixog NUTaHWA
Y E
OTKPHTHIA KONNEKTop
CHEN
OTKPBITHIA 3MUTTED
CHEN N
He coeguHeHo

i E
| G G =)
ElEREER
EEmEE N

HEENEEN

Ha stoi BKJIAZIKE MOKHO YCTAHOBUTD IIPpaBUJId COEJUHCHU A BBIBOJOB. HOCTyHHH TPH BaprUaHTa JIA KAXI0ro rnapameTrpa:

* Be3 ommOOK WM npeaynpeskaeHuit
» QopmMHpOBATH MPEYNPEKACHAE

* OOpMHUPOBATD OIIUOKY

Ka)l()lblﬁ 9JIEMEHT MaTpUIbl MOKHO PEAAKTUPOBATH C ITIOMOIILIO MBIIIIH.

ITapamerpsrL:

TCCTI/IpOBaTL OJJMHAKOBBIC METKH

nernu.

Coo011aTh 0 HATMYUH METOK, KOTOPBIE OTJIMYAIOTCS JIUIIb PETHCTPOM
OykB (Hanpumep: MeTka, Metka, MeTkA).] imena nenei

YYBCTBUTEJIbHBI K PETUCTPY, CJIE€A0BATEIbHO, YKA3bIBAIOT HA PA3HBIC

TGCTI/IpOBaTL €IUHCTBEHHOCTb rJ100aIbHBIX

MCETOK

IIJIs1 CO3IaHMS LIETTH.

COO6IIIEIT]> 0 IJ100aJIbHBIX METKax, KOTOPbIC BCTPEYAOTCA JIUIIb OJUH

pas, 00opasyst yactb nernd. OObYHO TpeOyeTcsl Kak MUHUMYM JIBE METKH

Komanppr:

I/IHI/I]_[I/I{:U'II/ISI/IPOBaTL O YMOJIYaHUIO

BoccranoBuTh HavaabHOE 3HAUEHUE.
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4.6 WHcTpyMeHT oopMUPOBaHUA NepeyHs 3/IeMEeHTOB

Knonka 3arycKkaeT MHCTPYMEHT reHepaiuu nepedssi ajaeMeHToB (BOM). DTOT MHCTpYMEHT MO3BOJISIET CO3/1aBaTh (haiiibl,

coIepiKalure ClIMCOK KOMIIOHEHTOB n/uam HUEPAPXUICCKHUX CO€HHH€HHﬁ (rno6aanbe MCTOK).

MepeHeHe aneMeHTOR

inarus ChopmMUpoBaTh
bom_with_title block 2 csv PP
JaKPLITE
Cnpaeka

NobasnTe NAarvH

¥oanuTe NNarvH

Kmaa:
bom_with_title block 2 csv MpasuTe hailn nAarvHa

K.oMaHoa:
xsltproc -0 "%0" "fusr/lib/kicad/plugins/bom_with_title_block_.

WHopmauwsa nnaruHa:

EESCHEMA BOM plugin. Creates BOM C5V files from the
project net file.
Based on Stefan Helmert bom2csv.xsl

Mote:
The project infomation (i.e title, company and
revision) is taken from and the root sheet.

Arthur:
Renald Sousa HashDefineElectronics.com

Usage:
on Windows:
xsltproc -0 "%0.csv" "C:\Program Files (x86)\KiCad
\binypluginsibom2 csw.xsl" "%al"
on Linux:

velbnrne i "0EM eou™ Macrflnealilibolerice adislomine s

I/IHCprMCHT reHepannunu HCpC‘IHGﬁ anemeHTOB B Eeschema HCTIOJIb3YCT BHEIIHUE ITPUIJIOKEHUSA B KA9€CTBE IIJIATMHOB, B OCHOBHOM

s10 XSLT mum Python. B katasnore ycranopku KiCad mpucyTcTByeT HECKOIBKO JEMOHCTPAIIMOHHBIX CKPHIITOB.

st cocTaBiaeHus NnepevHA 3JIEMEHTOB MOXKHO UCIOJIb30BATh CJ'ICILyK)H.IPIIZ Ha60p TIOJICH:

e 3HaveHUe - YHHUKAJIbHOC UMA JIA KaXKJ0T'0 JIEMEHTA.
® HOC&HO'{HOC MECTO - BBEICHHOC BPYYHYI0 WJIN UMIIOPTUPOBAHO (CM. HI/DKC).

¢ Tlonel - Ha3BaHUE IPOU3BOAUTEIIS.
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e Ilone2 - KO/J] 1O KaTaJIory Npou3BOAUTECIIA.

e Ilone3 - KO/[] IO KaTaJIOry NoCTaBIIMKA.

Hanpuwmep:

KoMMoHeHT Mona
YacTs
Wma 3HaqeHue
OpueHTaura  ° ) W
@®o 3Ha4eHue 8MHz
Mocag.mecto  discre:HC-18UH
+90 DokymeHTauna
180
-90
3epKansHo

@® HopmanksHo
OTpameHne —

OTpaxeHue |

MM#A KoMNOHEHTa
CRYSTAL

TecT Bhifiop

BpeMeHHaR MeTKa LobaeuTe none
32307ECO

CBpoCKUTE YCTAHOBKM

’—DPHE‘ BbIpaBHUBaHWE BEPT‘ BblIpaBHWBaHWE

Bneso

@® UenTp

Bnpaso

BUAMMOCTL

B Mokazats

MoBepHyTh

Wma nona:

3HadYeHue nonAa
X1

Pasmep|1.778

Moz.X |p,000
Moa.Y¥ |5,080

BHis

@® UenTp

Baepx

CTunk:
® HopmansHo

Kypcue
Mony#UpHSIA

MonyUpHsIA Kypcre

MM
MM

MM

& omvennrs | Tlok

B oneparmonnsix cucremax MS Windows nuanoroBoe okHO (hopMrpoBaHus MepeyHs 31eMeHToB (BOM) nMeeT H0MoTHUTETbHBIA

napameTp (Ha M300pakeHUH YKa3aH KPACHOH CTPENKOMN), KOTOPBIH YIpaBiseT OTOOpaXkeHneM OKHa BHeIIHero npuioxenus. I1o

YMOJTYAHUIO, TPUJIOKEHUE, KOTOPOE TEHEPUPYET NNEPEUYCHD JIEMEHTOB, BBIITOJIHACTCS CO CKPBITBIM OKHOM, a BBIBO/I IIEPEHAITPABJIACTCA

B I10JIE HH(ﬁopMauuﬂ naazuna. IYTo0sl YBUACTb OKHO BBLIIIOJIHAOMICTOCA NPUJIOKEHUA, HeO6XOHI/IMO YCTaHOBUTb OTMETKY BO3JI€

YKa3aHHOTO apameTpa. To MOKeT NOTpeOOBaThCS 11l IUIATMHOB, UMEIONIMX Ipaduueckuii uHTepderc.
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x

ER CihopMiposaTh I
bom2csv
SAKPEITE
Cnpaeka

NobaBnTe NnarkH

Y¥OanuTe NNarkH

Mma:
bom2csv MpaeKTe dain NNarkHa

KomaHaa:
xsltproc -0 "%0" "C:\Program Files\KiCadYib\pluginsbom2csy. xsl™ "%I"

¥ MokazaTe okHO KoHCOAM g

MHdopMaLMa NnaruHa:

Generate a Tab delimited list (csv file type). ﬂ
One component per line
Figlds are

Ref,Value, Footprint, Datasheet, Fields, Field4, price

Command line
xsltproc -0 "%0.csv”™ "pathToFile bom2csy. xsl™ "36l"

4,

4.7 WHCTPYMEHT pefakTUpoBaHUs Nnonem

Knonka @ BBI3bIBAET TAOJIUILLY /IS IPOCMOTPA M PEJAKTHPOBAHMUS 3HAUSHHH MOJIel BCeX KOMIIOHEHTOB.
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Tabnuua kKoMnoHeHToBE - oMnoHeHTolE B 38 rpunnasx
MapameTphl
ObBo3Ha4yeHne 3Ha4YeHKWe Mocan.mecTo
& [rpynnuposaTs komnoenTe! co 220nF Capacitor THT:C Disc_D5.1mm_W3.2
MeperpynNNUMpoBaTe KOMMNOHEHTHI JF1 JUMPER connect:Gs2
= D2 D3 D4 D5 D6 D7 D11 BAT43 Dicde THT:D_DO-35_S0OD27_P7.62mr
Mons D12 YELLOW-LED ; footprints:LED_D5.0mm
Mone NMNokazaTk CDPTH[ # R12Z R13 R14 R21 470 Resistor_'l'l—l'l’:R_AxiaI_DINDED?_LG.Em
OBosdaveHne | & 4 » RO R19 R20 2.2K Resistor THT:R_Axial DIND207 L6.3m
IHa4YEHNE = = » Q2 Q3 BC307 footprints:TO-92_BC237_307
Mocag.mecTo | @& 4 RV1 1K footprints:RV2 X4
OokymeHTaumA & = R18 220 Resistor_THT:R_Axial_DINO207_L6.3m
OnMcaHune = = D10 SCHOTTKY Dicde THT:D_DO-35 SOD27_P12.70m
KonMyecTso 4 4 R10 5,1K Resistor_THT:R_Axial_DINO207_L6.3m
Champ4 3 3 c4 0 Capacitor_THT:C_Disc_D5.1mm_W3.2
Package [} [} U4 1T1373 Package DIP:DIP-8 W7.62mm_LongP
R16 62K Resistor_THT:R_Axial_DINO207_L6.3m
R15 6.2K Resister THT:R_Axial_DINO207_L6.3m
c5 10nF Capacitor_THT:C_Disc_D5.1mm_W3.2
C3 22uFf25V Capacitors_THT:C_Axial_L12.0mm_D6&
11 F2uH fantnrint- INDIICTOR W
3aKpLITL

ITocne n3MeHeHust 3HaUSHUI HOJ'[CfI, nux HCO6XOHI/IMO COXPAaHUTh HAXKATUEM KHOIIKN Hpumer-tumb MM OTMEHHUTDb HA)KAaTUEM KHOITKHA

Ommenumeo.

4.7.1 TMpunémbl 6bICTPOro 3anosIHeHUs Nonewn

Jist Tabnuil UMeeTCst HECKOJIbKO CIIENUANbHBIX MTPUEMOB KOIMUPOBaHUsS-BCTaBKU. OHU Oy/yT MOJE3HbI IPH BBOJE OJMHAKOBBIX

3HAYEHUH B IOJISI HECKOJIbKMX KOMITOHEHTOB OJHOBPEMEHHO.

Ot HpI/IéM])I IIOKa3aHbl HUXE.

Copy (Ctrl+C) Selection Paste (Ctrl+V)
zbc abc abc
- [2bc abc
—
-
11 12 13 11 12 13
21 22 23 21 22 23
.




Eeschema 33/163

3ameyaHue
,ﬂ,aHHbIe MeTOoObl Tak>Xe OOCTYNHbl 1 B Ta6n|/|uax Opyrnx gmanorosbliX OKOH.

4.8 WHCTPYMEHT uMnopTta 3HauyeHU NocadoyHbIX MecT

4.8.1 [Ooctyn

<7

Knornka BACK 3ammyckaeT HHCTPYMEHT UMIIOpPTa 3HAYE€HHUI MOCa0YHBIX MECT.

DTOT UHCTPYMEHT IMO3BOJISIET UMIIOPTUPOBATh U3MEHEHM I MTOCAA0UHBIX MecT U3 Pcbnew B mosst “Ilocag.mMecTo” KOMIOHEHTOB B

Eeschema.




Eeschema 34 /163

naBa 5

MeHepnXxep 6Mb1MOTEK KOMMOHEHTOB

BubanoTekn KOMIIOHEHTOB cocpikar HaéOpr KOMITIOHEHTOB, UCIIOJIb3yEMBIC IIPU CO3JAaHHUN CXEM. Ka)KIILIfI KOMITOHEHT CXEMBI
OOHO3HAYHO 0003HaYEH TTOTHBIM HAaNMEHOBAaHUEM, KOTOPOE COCTOUT U3 YHUKAJIBHOTI'O UMEHU OMOIMOTEKH M HA3BaHUS KOMIIOHEHTA.

Hanpumep Audio:AD1853.

5.1 Tabnuua 6M6NMOTEK KOMNOHEHTOB

Tabnua 6MOIMOTEK KOMIIOHEHTOB COZIEPKHUT TiepedeHb Bcex (aiioB OMOIMOTEK, 0 KOTopbix nomkeH 3HaTh KiCad. Tabiuia
6UOIMOTEK KOMITIOHEHTOB CTPOUTCSI HAa OCHOBE (haiiia riiodansHoi (00mieil) Tabnuipl 6ubaMoTeK U (haiia TabauIpl OUOIHOTEK

IMPOEKTA.

IMoce 3arpy3ku komnoHeHTa, Eeschema ncnonb3yer yHukanbHoe uMs OMOIMOTeKH (Audio B HalleM ciiydae) 1JIs olpelesieHus

pacrnosioxeHus OUOIMOTEKH, YKa3aHHOTO B Ta0uMIe OUOIMOTEK.

Ha I/I306pa)KCHI/II/I HUKE, MOKAa3aHO AUAJIOTOBOE€ OKHO pEaKTOpa Ta6J'II/ILl OnbIMOTEK KOMIIOHEHTOB, KOTOPO€ MOKHO OTKPBIThH C

TOMOIIBI0 KOMaHIH «MeHemxkep OMOIMOTeK KOMIIOHEHTOB. ..» B MeHI0 «HacTpoiikm».
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Tabnuup BubnuoTe
Tabnuubl BubnuoTek

Tabnwua: fhome/baranovskiykonstantin/.config/kicad/sym-lib-table

Wcnons3oeate YHHKaNLHOE UMA MyTs bubnuoTexwu Tun naaruHa |Ma
1 ${KICAD_SYMBOL_DIR}/ac-dc.lib
2 adc-dac ${KICAD_SYMBOL_DIR}/adc-dac.lib Legacy
3 Altera ${KICAD_SYMBOL_DIR}/Altera.lib Legacy
4 analeg_devices ${KICAD_SYMBOL_DIR}/analeg_devices.lib Legacy
5 analog_switches ${KICAD_SYMBOL_DIR}/analog_switches.lib Legacy
6 atmel ${KICAD_SYMBOL_DIR}/atmel.lib Legacy
7 audio ${KICAD_SYMBOL_DIR}/audio.lib Legacy
8 Battery_Management ${KICAD_SYMBOL_DIR}/Battery Management.lib Legacy
9 bbd ${KICAD_SYMBOL_DIR}/bbd.lib Legacy
Bosch ${KICAD_SYMBOL_DIR}/Bosch.lib Legacy
brooktre ${KICAD_SYMBOL_DIR}/brooktre.lib Legacy
Connector ${KICAD_SYMBOL_DIR}/Connector.lib Legacy
contrib ${KICAD_SYMBOL_DIR}/contrib.lib Legacy
Cypress ${KICAD_SYMBOL_DIR}/cypress.lib Legacy
dc-dc ${KICAD_SYMBOL_DIR}/dc-dc.lib Legacy
device ${KICAD_SYMBOL_DIR}/device.lib Legacy
digital-audio ${KICAD_SYMBOL_DIR}/digital-audio.lib Legacy
Diode ${KICAD SYMBOL DIR}/Diode.lib Legacy

rnobansHele Gubnuotexk |BUBAMOTEKN NpoekTa

MpocmoTp bubnuoTek... | | JobasuTe BubnuoTeky | | YoanwTe bubnuoTteky | | COBWHYTE BBEpX | | COBMHYTb BHW3

3Ha4YeHWA NOACTaHOBOK

MepeMeHHbIE OKPY>XXEeHHA MyTk cerMenTa ‘
1 |KICAD SYMBOL_DIR fhome/baranovskiykonstantin/common/kicad/kicad-symbols
2 |KIPRJMOD fhome/baranovskiykonstantin/common/projects/lamp_ballast

g OTMEHWTE (g‘ﬂ OK

5.1.1 Tno6anbHasi Tabnuua 6M6NMNOTEK KOMMNOHEHTOB

I'nobanbHas Tabnuia 6MOIMOTEK KOMIIOHEHTOB COJEPKUT MepedeHb OUOINOTEK, KOTOPBIE JOCTYITHBI BCETJa, HE3aBUCHMO OT 3arpYKEHHOTC
B JIaHHBI MOMEHT NpoeKTa. D1a Tabnuna xpaHutcs B daitie sym-lib-table B jomariHeM Katasore moJib3oBaress. PacronoxeHnue

JaHHOTI'O KaTaJiora 3aBUCHUT OT PICHOJTB3yeMOI>i onepaunom—xoﬁ CUCTEMEI.

5.1.2 Tabnuubl 6U6MINOTEK KOMNOHEHTOB NPOEKTa

Ta6nuia 6GuOIMOTEK KOMIIOHEHTOB MPOEKTA COIEPKUT TepeueHb OUOIMOTEK, KOTOPBIE JAOCTYITHBI TOJIbKO [UIsl 3arpyKeHHOTo B
JAHHBI MOMEHT HpoekTa. JIaHHylo TaGJIMIly MOXHO peJakTUPOBATh TOJBKO MOCTIE 3arpy3ku daiia npoekra. Eciu npoekT He
3arpy>KeH WIH B KaTaJIore IpoeKTa HeT haiiia TabJmIbI GUOIMoTeK, OyaeT co3aaHa mycTast TabJIHIIa, KOTOPYIO MOXKHO PEJaKTHPOBATh

1 B JaJbHEHIIIEM COXPAHUTh PAIOM ¢ (hafiioM IpoeKTa.

5.1.3 HauvanbHasi HacTpouka

ITpu nepsom 3anycke Eeschema, cpaiin taGmuupl 6ubnmorek komroHeHToB sym-lib-table orcyrcTByer B JomaiiHeMm Kataiore

nosp30Bartens, nostomy Eeschema BBINOIHUT MOMBITKY KOMUpOBaTh (haill cTaHAapTHOHM Tabmunsl 6ubimorek sym-lib-table u3
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cucreMHoro karasora ma6ionos KiCad B jomammsuil Kataior mosns3oBatens. Ecim crannapTHeii ¢aitn sym-lib-table e ymactes
HaWTH B Katajore m1abjaoHOB, OyeT MOKa3aHO AMAIOrOBOE OKHO C 3alPOCOM yKa3aTh BOZMOXHOE pacroioxenue daina sym-lib-
table. Eciu xe ¢haiin sym-lib-table Tak 1 He yAacTcsl HAWTH WK 3alpOC B TUAJIOTOBOM OKHe OyneT oTMeHEH, Eeschema cozmact
MyCTyI0 TabaMIy OMOIMOTEK KOMIIOHEHTOB B JJOMAIlIHEM KaTajiore 1oJjib30oBaTess. B Takom ciydae, monp3oBaresb J0KEH MO0

CaMOCTOSITEJIBHO CKOMMPOBaTh sym-lib-table, 1160 HacTpouTh TabIUITy BPYUHYIO.

3aMeyaHue

CraHpapTHas Tabnuua 61ubnmoTek KOMMOHEHTOB COAEPXUT BCe BUBMOTEKM KOMMOHEHTOB, KOTOPbIE YCTaHaBNMBAOTCS!
BMecTe ¢ KiCad. OHu MoryT 6bITb MONE3HLIMUA UMW HET, B 3aBUCUMOCTU OT HYX[, U ObICTPOAENCTBIS CUCTEMBI. Bpemst
3arpy3km 6ubnMoTeK KOMMOHEHTOB NPSIMO 3aBUCUT OT UX KONn4ecTBa B Tabnuue. Ecnn 6rubnuoteku sarpyxarorcs 04eHb
LONro, yAanuTe HeHyXHble UK PeaKko Ucnonb3yemble 61bnunotekn us oblwen Tabnuupl 1 gobaenaite ux B cnyyae
HeobXxoAMMOoCTY B TabnuLy npoekTa.

5.1.4 [ o6aBneHue 3IeMeHTOB Tabnumubl

Jlist ucrosib30BaHUs OUOIMOTEKM KOMIIOHEHTOB, €€ CHavana HyKHO J0OABHUTh WM B OOIIYyI0 TaOJIuIly, WM B TAOJIMILY [TPOEKTA.

Tabmia mpoeKTa JOCTYIHA TOJIBKO TIPU 3arpyKeHHOM (haiiyie mpoeKTa.
Kaxaas 0u0JHOTEKa J0:KHA HMETh YHHKAJbHOE HMS.

IT0 UM MOXET OTINYATCA OT UIMEHH OMOIMOTEKH. 3ampelaeTcs UCIOoJb30BaTh CUMBOJIBI IBOETOUMS * M KOCOH YePTHI / B JIIOOOM
MecTe YHMKaJIbHOTO UMEHHU. B Kakgom anemeHTe TaOnuibl OMOIMOTEK JOJKEH ObITh BEPHO YKa3aH ITyTh W/WiM uMs (paiiia, B
3aBUCHUMOCTH OT THITa OMOIMoTeKH. [TyTH MOXXHO yKa3bIBaTh Kak abCOMIOTHO, TAaK M OTHOCUTEJNBHO, MJIH C TPUMEHEHHUEM ITepEMEHHBIX

OKPYKEHHS (CM. CIIeAYIONMIA pa3ae).

UroOs! 6MbIIHOTEKA OblTa 3arpykeHa BEpHO, HyKHO YKa3aTh COOTBETCTBYIOIIMH TUIl IutarnHa. Ha nanusiii MomenT KiCad mognep:xuBaer

TOJIBKO COOCTBEHHBIH (popMaT OMOIMOTEK KOMIIOHEHTOB.

Kpome Toro, Kax/ablii 3JIEMEHT TaOJUIIBI MMEET IMOJIe ONMUCAHMS, B KOTOPOEe MOXKHO JTOOABUThH JIOMOJTHUTEIBHYI0 HH(OPMAIIHIO O
o6udmoTeke. [oe mapamMeTpoB Ha JaHHBIA MOMEHT He UCIIONb3YeTCsI, TaK UTO €ro COAepKUMOe HUKAK He MOBIIHSIET Ha 3arpy3Ky

OMOJINOTEK.

* [IpumuTe K CBEIEHUIO, UTO AyOJIUPOBAHIE YHUKATHBIX MMEH B TIPeIeNax OJHOM TaOJMIbI HEMOMYCTUMO. TeM He MeHee, OTHO
U TO € YHUKAJbHOE UMsI MOXKeET ObITh OJHOBPEMEHHO MCIIOJb30BaHO B 00IIel Taluile U B TAOJIHIIE IPOEKTA.

* DjeMeHT B Tabiuile MPoeKTa uMeeT OOJIbIINI IPUOPHUTET YeM B JIEMEHT C TAKUM K€ YHUKAJIbHBIM NIMEHEM B 00111l Tabauie.

* DJIEMEHTSI, ONpeeIEHHbIE B TaOIMIIe POEeKTa, OyIyT 3anucaHbl B (paili sym-lib-table, KOTOPBII XpaHUTCS B TOM K€ KaTaore,

YTO U OTKPHITHIA B IAHHBII MOMEHT (paiiit mpoeKTa.

5.1.5 lMopcraHoBKa NnepeMeHHbIX OKPYXEeHUSA

O)IHO u3 HauboJjiee MOIIIHBIX OCOOEHHOCTEN Ta6J'II/IHI)I OMOIMOTEK KOMIIOHEHTOB — MCITOJIb30BAHHE NEPEMECHHBIX OKPYIKEHUS. Cux
NOMOULIBIO MOKHO YKa3bIBaTb IYTb K MECTY XpaHCHUA OMOIMOTEK KOMITOHEHTOB. HGpCMCHHBIC OKPYKCHUS YKa3bIBAIOTCA B ITYTU

OMOIMOTEKH C TOMOIIBIO CIIeHATIBHOM 3amuch: S { UMS_[IEPEMEHHON _OKPYXEHUS}.

ITo ymomuanmio, npu 3amycke KiCad cozgaorcs ABe nepeMeHHbIe OKPYKeHHsI:
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* KIPRJMOD — COJEPKUT MYTh K KATAJOr'y TEKYILErO MPOEKTa. DTy NEPEMEHHYIO HENb351 U3MEHUTb.

e KICAD_SYMBOL_DIR — COIEPXUT IYTh K CTAHAAPTHBIM OMOJIMOTEKAM KOMIIOHEHTOB, KOTOPbIE YCTAHABIMBAINCH BMECTE C
KiCad.

Ilepemennyo KICAD_SYMBOL_DIR MOXHO IIEPEONPENENUTb, CO3/IaB CBOI NEPEMEHHYI0 OKPYXEHMS C TAKUM K€ UMEHEM C
nomoipio MeH1o Hacrpoiiku—HacTpoiika myTeii. . ., 4T0 I03BOJIUT UCMOJIb30BATh CBOU COOCTBEHHBIE OMOIMOTEKU BMECTO CTAHIAPTHBIX,

ycraHoBJeHHbIX BMecTe ¢ KiCad.

KIPRJMOD M03BOJISIET XPaHUTh OMOIMOTEKH B KaTaJIore MPOeKTa U He UCIIOJIb30BaTh a0COJIOTHBIE yTH K OMOIMoTeKkaM B Tabiuiie

IMPOEKTa (KOTOpLIe IpH MepEMENICHUN TPOCKTA MOT'YT MCHHTLCH).

5.1.6 BapwuaHTbl NCNONb30BaHUA

bubmoTek KOMIOHEHTOB MOKHO ONpEAiesIsATh Kak B 00Iel Tabuie, Tak U B TaOJIMIIe 3arpyKeHHOTO B JaHHBIH MOMEHT IPOEKTa.
Bubnmoreku 13 o011eli TabIMIIbI IOCTYHBI BCer/ia, a (aiin camoit Tabnuiisl sym-lib-table XpaHsaTcst B JoMaIliHeM KaTaiore noJjb30BaTelsl.

Ta6m/1ua MPOEKTa AOCTYITHA TOJIBKO JJId 3arpy>K€HHOI'O ITPOEKTA.

ITpu “cronb30BaHUM KakIOM U3 TaOIMI] MMEIOTCSI CBOM JIOCTOMHCTBA U HeJocTaTtku. Ecim onpenenuTs Bce OMONIHMOTEKU B 00IIeiH

TabiuLe, To OHU OyAyT HOCTYIIHBI BCEr/ia U B 1I000M ITpoekTe. HeoctaTkoM 3T0ro crnocoda ABiseTcs yBeIMYeHHOE BpeMsl 3arpy3KU.

Ecmu xe ONpeaeIUTb TOJIbKO H€O6XOI[I/IMLIC OMOIMOTEKY B Ta6HI/II_[e MPOCKTA, TO 3TO CYIECTBEHHO CHU3UT BPEMS 3aI'PY3KHU. He,[[OCTaTKOM
9TOTO CIOCo0a SBIISETCSA TO, YTO HYXXHO IOCTOSIHHO IOMHUTH IEPEYCHD OMOIMOTEK U ,Z[O6aBJIﬂTI> HYXXHBIE K KaXJI0OMy HOBOMY

MIPOEKTY.

Hawunyuniim BapuanTom OyieT 00beIMHUTH BA MPEIBIYIIHX U B 001IeH Tabuiie yKa3aTh OMOIMOTEKH C KOMIIOHEHTaMH, KOTOpbIe
UCIIOJIB3YIOTCS YacTo, a B TaOJMILy ITPOEKTA 3aHOCUTh TOJIBKO HEJOCTAIoIIMe OMOIMOTEKH KOMIIOHEHTOB [Tl TEKYIIEro MpoeKTa.
EnuHbBIX peKOMEHIAIIA O TOM, KaKue OMOJIMOTEKH B KaKyI0 TaOJMIly BHOCUTh — HeT. Kax /bl MoJb30BaTeb IOJDKEH PEIUTh 3TO

CaMOCTOATEJIbHO, UCXOOA U3 CBOUX HpeﬂHO‘{TCHI/Iﬁ.

5.1.7 3arpy3ka ycTapeBLUMX MPOEKTOB

Ipu 3arpy3Ke cXem, CO3IaHHbIX 0 BHEJPEHHUsI Ta0JIHUIl OMOIMOTEK KOMIIOHEHTOB, Eeschema BBIMOJIHUT MOMBITKY Mepeonpeie/uTh
OUOMOTEKH KOMIIOHEHTOB, CBSI3aHHBIX CO CXEMOM, K OMOJIMOTeKaM, IMEIOIIUMCS B TaOuIIe. Y crieX BBITOJTHEHHS TAHHOU ITPOTIE Ty PbI

3aBUCUT OT HECKOJIbKUX Q)aKTOpOBI

¢ OpUT'MHAJIbHBIC 6I/I6J’[I/IOTCKI/I, HCIIOJIb3YEMBIC B CXEME, TOJIZKHbL OBITH HOOCTYITHBI 1 HE UMETH HW3MEHEHMI C TeX MOp, KaK UX KOMIIOHEHTBI

ObLTH TOOABJICHHL B CXEMY;

* HEOOXOAMMO yOEAUTHCS UTO HEJOCTAIOIME KOMIIOHEHTBI ObLIM “CraceHbl” M COXpaHEHbl B OTEIbHON OubnuoTeke (rescue), a

eciii 9Ta OMOJIMOTEKA CYIIECTBYET, yOeIUThCs YTOOBI €€ CoepKUMOe ObLIIO OOHOBJICHO;

¢ COACPIKUMOC KeIHI/IPOBaHHOﬁ OMOJINOTEKH KOMIIOHEHTOB IMPOCEKTa HE 6yIICT TMOBPEKICHO;

| BHuMaHune
. B npouecce nepeonpeneneHns bubnunotek, B katanore npoekTa byaeT co3aaH katanor ¢ pe3epBHbIMU KOMMSIMM

thaiinoB, KOTopble Noanexart uameHeHuto. Ho, B niobom cnyyae, cnegyeT coenatb Pe3epBHYO KOMMO BCErO
npoeKTa Ha cnyyar, ecnv Y4To-To NOMAET He Tak.
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BHuMaHue
| Onepaumsi no "cnaceHnio” KOMMOHEHTOB BbIMOMHAETCS AaXe ECNUN 3Ta PYHKLMS OTKNOYEHA. DTO HEOOX0AMMO

NS BbISIBNEHWS MOAX0AsIWMX KOMMOHEHTOB. He 0TMeHsIiTe 3Ty onepaumio, nHave nNpoLecc nepeonpeneneHns
6r1bNMoTEK HE CMOXET YCMNEWHOo 3aBeplwmnTbes. Bee HepocTatowme mnm ownboyHsle 6rubnmotekn Heobxoommo
6yLeT NonpasnTb BPYUHY!O.

3ameuaHue

B cny4yae, Korga n3HavanbHas 6VI6J'II/IOTeKa yoaneHa n cnact KOMMOHEHTbl He y,El,aéTCSI, MO>XHO BOCMNONb30BaTbCA
KelWwunpoBaHHOW BUBNNOTEKON ANst BOCCTAHOBNEHWS. [INsi 3TOro Hy>XXHO CKOMMpPOoBaTh €€ 1 neperMeHoBaTb. 3aTeM,
NMoMecTuTb 3Ty BMBNMOTEKY B BEPX CMMCKa MCronb3yeMbix BubnmMoTek ¢ nomolbio ycTapesleld Bepcun Eeschema,
B KOTOPOW eWwé He UCronbayoTcs TabnuLbl GMbNMOTEK KOMMOHEHTOB.
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naBa 6

Co3paHue n penaktmpoBaHue cxem
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BBegoeHue

Cxema MOXKET ObITh MpeacTaBji€Ha Ha OAHOM JIMCTE WJIU Ha HECKOJIbKUX, €CJIN MPOEKT JOCTATOYHO OOJIBIION.

CI10XHBIE CXEMBI, ITPEICTABICHHBIC Ha HECKOJIbKUX JINCTAX, ABJISIOTCS UepapXUYeCKUMH. Bee IMCTHI (Kak oMy M3 KOTOPBIX COOTBETCTBYET
OT/IEJIbHBIH (haiiT) COCTABIAIOT eIMHBII PoeKT cxembl B Eeschema. Kak paGoTtars ¢ nepapxuueckumu JIUCTamMmu Oy/IeT paccKa3aHo

B paznene Mepapxuyeckue JIMCThI.

6.1 OcCHOBHbIEe NONOXEeHUs

Cxema, paspadoranHas B Eeschema, siBjisieTcst He mpocTo rpapuyecKuM NpeCTaBIeHeM 3JIeKTPOHHOrO yCTporcTBa. B o0iem

CJIy4dac, OHa ABJIACTCA OTHpaBHOﬁ TOYKOH B IMUKIJIC pa3pa60T1<1/1 U MO3BOJIACT BLIIIOJHATH CJICAYIONICE:

* [IpoBepky 3JIeKTPUYIECKHX MPABUJI IPOSKTHPOBAHHUS /1JIs1 BBISIBJICHHUSI OIIMOOK M YIYIIEHHH.

* ApToMaTuyecku (hOpMHPOBATh epeueHs 31eMeHToB (BOM).

* GopMHPOBATH CITHCOK HETe JUIs TPUIOKEHUIA CUMYJISIMN paboThI SIEKTPUUYECKUX cxeM, Takix kak SPICE.

» GopMHpPOBATH CITMCOK HEMel [UIs IIepeiauy B IPUJIOKEHHE TPACCUPOBKY N€YaTHOH TUIaThI.

Cxema, B OCHOBHOM, COCTOUT U3 KOMITOHEHTOB, IPOBOTHUKOB, METOK, COEJMHEHHH, IIMH U CUMBOJIOB nuTaHus. [Tomumo storo,

MOXHO pa3sMenaTh u rpa(bI/IquKHe 9JIEMEHTBI, TAKHUEC KaK BBIBObl COCJMHCHN S C mHHOﬁ, TEKCTOBBIE KOMMEHTApHUA U rpacbnqecxne

JIMHHUH.
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6.2 Lukn paspabotku

BmﬁnMGTEHm

Cnmcam LI,E"I'IEM I'Iepeuem: HHEMEHTDB

HEHETHEH rmaTa

KoMIoHeHTsl 100aBIsIOTCS B cXeMy U3 OMOnIMoTeku. 3ateM, KOrjja CXeMa roToBa, cO3aéTcsl CIUCOK Ierel, KOTOPbIi Mo3ke

WCTIONB3YETCs A1 UMIIOPTa COSAMHEHUI U MOCaI0UHBIX MecT B PcbNew.
6.3 PasmelleHue u pepakTupoBaHMue KOMNOHEHTOB
6.3.1 [louck n pasmeLLeHMe KOMNOHEHTa

YroOb! 100aBUTh KOMIIOHEHT Ha CXeMY, HY’)KHO HaXaTh KHOIKY |: . lnanoroBoe OKHO MO3BOJISIET HAUTH HYKHBII KOMITOHEHT I10

HUMCHU.




Eeschema 42 /163

Brifop koMnoHeHTa i NeEMEHTOR ]
DUALTP:
¥ -- WcTopuAa --
» 7400 [ Quad nand2 1]
B 7402 [ Quad Norz 1
¥ 7dxx
» 7400 [ Quad nand2 1]
B 7402 [ Quad Norz 1
74469
T4AHC1GO4
TARHC1G14 [ inverting buffer with Schmitt trigger. ]
T4CBTLY3861
7T4AHC1G14
OnucaHuwe
inwverting buffer with Schmitt
trigger.

‘% OTMEHWTE Qﬂ DK

HI/IaJIOF B])I60pa OT(pI/I)II)preT KOMITOHEHTBI 110 UMEHU, KJTIOYEBLIM CJIOBaM UJIU OITMCaHUIO, COTJIACHO 3alIpOCy, BBEICHHOM B TEKCTOBOE

noste. [Iyis 6osiee ruOKOro moncka MOXKHO HUCTIONB30BaTh ClielHaIbHble (PUIIbTPBL:

 [ITa60HBI: KCIIONBL3YHTE CUMBOJIBL ? U * YTOOBI yKa3aTh ~JII0O0W CUMBOJI” ¥ "MHOKECTBO JIIOOBIX CUMBOJIOB”, COOTBETCTBEHHO.

* MeTKH: eC/ii B ONMCAaHUM JIEMEHTOB OMOIMOTEKN WM B KJTIOUEBBIX CJIOBaX coepxkarcsl MeTku B hopmate “Key:123”, MoxkHO
BBITIOJTHUTh OTHOCUTEIbHBIN MTOUCK 110 HuM HaOpaB "Key>123” (6onbiie) niun "Key<123” (mensbine). K urciy MoxeT npudaBisTbest

OJIVH U3 CJIEAYIOIINX HE YyBCTBUTEIBHBIX K PETUCTPY CY(DPUKCOB:
l===Iplnlulmlklmeglgltl 107211021106 1103110%(106110° 1102 |===
l=== ki | mi | giltil2'0]220]2%0 2% |===

b PermepHLIe BbIPaKE€HHUSA: €CJIM UMECTCS OIBIT pa6OTLI C PETYJIAPHBIMUA BBIPpAXKEHUAM, TO UX MOKHO IIPUMEHATD TOXKE. I/Icnom)3yeTc5{

(opmat perynsprbix BeipakeHuin wx Widgets Advanced Regular Expression style, mogoOHbIA perysipHsIM BeipaxkeHusM Perl.

Hpemne YEeM paCHoOJIOKUTb KOMIIOHEHT Ha CXEMY MOZKHO €T0 BpallldaTbh, OTPAXXaTb U pEAAKTUPOBATb 3HAYCHUA MOJIEH C IIOMOIIbIO

TropAYMX KJIaBHUII WX KOHTEKCTHOI'O MEHIO. O1H Ke ornepanr MOXKHO BBIITIOJIHUTD U ITOCJIE PACIIOTIOKEHHUA.

Taxk BHITJISIAUT KOMIIOHEHT B mponecce pacroIoKEHUA:



http://docs.wxwidgets.org/3.0/overview_resyntax.html
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[ interf_u /1 tmpd intert_ul

dainn  Mpaeka MpocmoTp PasmecTWTe HacTpoikw  WMHCTpymeHTE  Cripaeka
| [ 1 [ E m m ura i < m A
& - GG & aeR &l 5] 35 A oy mm # Back
S mEENIREE TR A S e e e
o o dipsecketssDiP-24_300
o —UL e b, e R E
o YT O G T e
L .. po—1B D2 BLZ | o .
e e T T 1?'
Nt DA o PROB= w1z g
] _H_ul DS gmone i e 1
] . = - e .+ N - T =
] BT S R 1 A O 1 . N -2 7, OO
] - OIR bwg - - o . - oLEDZ P43 | 1HIT-
\DMCEE L 1 RS b B A
™~ Codiseckets:DIP-20 300 :q
] - BE G| peps
515 FL | preg
) iy EL | p q
. ] E2 |p .
: ALl F3 1 pain
: EL4 E?L pralL X
. NC -
. L g Mald
| s L
— We -
Bi
OBozHa4eHNe 3Ha4eHne KOMMOHEeHT OpuruHan BubnunoTeka Mocapg.mecTo OnucaHwne KnioYessle cnosa
uz? 7400 7400 74L500 Taxx <HeW3BecTHO= Quad nand2 TTL nand2
3arpyska 3aBepleHa... Z 1,38 X 187,96 Y 101,60 dx 187,96 dy 101,60 dist 213,66 MM DoBaBnTe KOMMNOHEHT

6.3.2 CwumBOAbI NUTAHUS

CuMBOJI TUTAHNSI IPEJCTABIISIET U3 ce0s1 KOMIIOHEHT (Bce CUMBOJIBI TUTAHMS COOpaHbl B OMOJIOTEKE “power”), TOITOMY €ro MOXHO

,IIO621BI/ITB C IIOMOIIBIO JHAJIOTa BI>I60pa KOMITIOHCHTA. HO, TaK KaK 9TU CHMBOJIbI ,Z[O6aBJIHIOTCH 4acTo, CymeCTByeT OTHCHLHHﬁ

L

HUHCTPYMEHT = .Dror HNHCTPYMEHT aHAJIOTUYEH ,IIO68.BJICHI/IIO KOMITOHCHTA, TOJIBKO CITMCOK COCTOUT U3 CUMBOJIOB ITMTaHUA.

6.3.3 PepakTupoBaHue pa3meLLEHHbIX KOMMNOHEHTOB

PC}IaKTI/IpOBaTb KOMITOHEHTBI MOKHO ABYMA IMyTAMM:

o PC}JaKTI/IpOBaHI/IC CaMOro KOMIIOHEHTA: MO3UlliA, OpueHTaluA, BbI60p YaCTu B COCTaBHbIX KOMIIOHCHTAax.

® PC}JaKTI/IPOBaHI/Ie OJIHOTO M3 T0JIel KOMITOHEHTA: O603Ha‘{CHI/IC, 3HA4YCHUE, MOCaJOYHOE MECTO U T.[.

Kaxk TOJIbKO KOMITOHEHT OBLT PpasMEICH, MOKHO 3a/1aThb €I0 3HAUYE€HUE (B YaCTHOCTHU JId pE3UCTOPOB, KOHACHCATOPOB U T.H.). Ho ne
CTOUT Cpa3y yKa3blBaTb HOpSIIIKOBI)Iﬁ HOMEDp B 0003HAYEHUU WU HOMEp 4aCTu (KpOMe ClIydasd, KOrja Hy’XHasd 4aCTb BI)I6I/Ipa€TCH

BPYUHYI0), TaK KaK 3TO BBINOJIHSETCS aBTOMATHYECKH C ITOMOIIBIO (DYHKLINKM 0O03HAUYEHN .

6.3.3.1 WN3mMeHeHMe KOMNOHEeHTa
I[JIH N3MEHCHUA KaKOFO-HPI6y,HI> CBOﬁCTBa KOMITIOHEHTA paCHO)IO)KI/ITe KprOp HaJad HUM U 3aTEM BBIIIOJIHUTE:

¢ JIBOIHOM IETYOK JIEBOW KHOIKOW MBIIIH JJIs1 BBI30BA PEIaKTOPa CBOMCTB KOMIIOHEHTA.

* IIlesr90K npaBoil KHONKOM MBIIIH /TSI BBI30Ba KOHTEKCTHOTO MEHIO M BBIOOP OJHOTO M3 BapraHToB: [lepemMecTnTh, OpHeHTHPOBATD,

IIpaButs, Y januts u T.1.
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6.3.3.2 WN3meHeHMe 3HaYeHUAa nonen

MoxHO U3MEHSATH 3HAYECHHUEC, TTO3ULINIO, OPUECHTALINIO, pa3MEP TEKCTa U BUANMOCTb ToJIeH:

b HBOﬁHOﬁ ICJTYOK JIEBOM KHOITKM MBIIIN HAa TEKCTOBOM IOJIE JUIs Havalla pEJaKTUPOBAHUA.

o H_ICJ'['{OK HpaBOI;'I KHOITKOM MBIIIN IJIA BbI30BA KOHTCKCTHOI'O MEHIO U BI)IGOp OIlHOﬁ U3 KOMaH/I: HCpeMeCTI/ITb, HOBepHyTL,

IIpaButs, Y nanuthb u T.1.

Y0081 MOJYy4YUTh OoJibIie OHLII/Iﬁ WK €CJIM HY’KHO ,Z[O6aBI/ITI> 110JI4, BBIIIOJIHUTE HBOﬁHOﬁ IIEJYOK MO KOMIIOHEHTY JIS BbI30Ba

Aauajiora pejakTUpoOBaHUA CBOICTB KOMIIOHEHTA.

B3 KoMNOHEHT S

KoMnoHeHT Mona
YacTe Topus. BeIp. e BepT. BIp
Bneso Bruz

Ams 3Ha4eHne
oo () fososuavese [0~ ] ® vero ® venrp
@0 3Ha4eHne 8MHz
Mocag.mecTo  discret:HC-18UH
+90 DokymeHTauwa
180 BrnoumMocTe CTUnb:
a0 (& Mokasats ® HopmaneHo

Kypcus

Brnpaso Beepx

3epKanbHo MoBepHYTL )
@ HopmaneHo Mony#npHLIA

OTpaxeHne — MonyMpHLIA Kypcus

OTpaxeHne Wmsa nons:

3HaueHue nona
WmA koMnoHeHTa X1

CRYSTAL

TecT Buifop

5. Paamep| 1,778 MM
BpemeHHas MeTKa LobasuTs none
32307ECO Mos.X 0,000 L

Mos.¥ |5,080 MM

CBpPOCHTE YCTaHOBKK

R OTMEHWTE @ oK

Kamnoe T10JIE MOJKHO IMOKa3aTh WX CIIPATaThb, 0T06pa31/m> TOPHU30OHTAJIbHO WX BEPTUKAJIBHO. ‘YkazaHHas Mo3uLus BCerga COOTBETCTBYET

HOPMAJIbHO PACIIOJIO)KEHHOMY KOMITOHEHTY (663 TMOBOPOTOB U 0Tpa)l(eHI/Iﬂ) 1 OTHOCUTEJIbHO TOYKU IMPUBA3KHU KOMITOHEHTA.

Ormust “COpOCHTD YCTaHOBKU” YCTaHABIMBACT OPHEHTALIMIO B HOPMAJILHOE MOJIOKEHHE M COPAChIBAET CBOWCTBA, pa3Mep U IMOZULINIO

111 Kaxaoro 1mosst. Ho IIpA OTOM, 3HAUYCHUSA ToJieli He N3MEHAIOTCA, TaK KaK 9TO MOXET pa3pylIUTh CXEMY.

6.4 [poBOOHMKWN, LLUHbI, METKU, CAMBOJ1bl MUTAHUS
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BBegoeHue

Bce 311 anemeHThI YEPpUCHUA MOKHO IlO6aBI/ITI) C IOMOIIbIO MHCTPYMEHTOB Ha HpaBOI;'I IIaHCJIN.

Bort 311 1€ MeHTHI:

* IIpoBoOgHHK: GOJBIIMHCTBO COEUHEHUI MEX/y KOMITIOHEHTAMH.

* IMunbi: rpaduyeckoe coeArHEHHE METOK LIMHBL.

e I'pachuueckue TMHUK: YepUueHUE IPaUIECKUX IJIEMEHTOB.

e CoeMHEeHHUsI: CO3[]aHKE COSIMHEHHU ST MEXK/1y TIEPECEKAIOIIMMUCS TPOBOJHUKAMY WU IIIMHAMH.

* BBoJ HWIMHBI: CIY)XUT 7151 COSAVHEHHUS POBOIHHUKA C ITMHOM.

e MeTtku: 11 0003HaYEHUA WM CO3JAaHUS COEIMHEHUN.

* I'no6anbHbIEe METKH: U151 COSAMHEHUI MEKY JIMCTAMU.

e TeKCT: 111 KOMMEHTAPUEB U HAJMUCEN.

e djar ”He moak/JI049eHo0”: 111 0003HAYCHHUsI BBIBOJOB, KOTOPbIE HE HYKHO HU KY/Ia TOIK/II0YATh.

¢ NepapxuuecKuii JUCT U €ro BHIBOBI /151 IOJKTIOYESHHS.

6.4.1 CoeaouHeHNs C NOMOLLbIO MPOBOOHUKOB U METOK
Ectb nBa MyTH IJIs1 CO3aHUS COCAUHCHUSI:

o HpOBO,[IHI/lK OT BBIBOJIA K BBIBO/I.

e MeTku.

CHCIIyIOI.HeC M3o6pa>1<eHHe MOKa3bIBaeT 00a METOA:
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IIpumeuanue 1:

Mecro “KOHTaKTa” METKY — HW)KHUH JIEBBII Kpail e€ mepBoro cuMBoJjia. Ecii MeTka He MoJKIIio4YeHa, 3Ta TOYKa OToOpaxaercs B

BU/I€ MAJICHbKOI'O KBaJpara.

JlaHHast TouKa JOJDKHA PacroiaraThCsi Ha POBOHUKE WM HAKJIAbIBATHCS HA KOHEI| BHIBOJIA, YTOOBI IPHHSTH BUJI TIOJIKJTIOUYEHHOH.
IIpumeuanne 2:

,HJ'[FI 06pa3OBaHI/IH COCIMHCHU A, CCTMEHTBI JOJIKHBI NOAKIIOYAThCSA KOHIAMM JPYT K APYT'Y WIN K BBIBOAAM.

IIpu nepecevyeHuu (€ciiv MPOBOAHUK ITPOXOAUT Hal, BHIBOAOM, HO HE COEIMHSAETCS C €I0 KOHLIOM) COEIMHEHNUE HE CO3/1aETCSl.
IIpumeuanne 3:

HepeceKanmI/Iem MMPOBOAHUKHU CaMU 11O cebe He COCOUHAIOTCA. Hx HYXHO COC€IUHATD ABHO, C IOMOIIbIO TOYKU COCIUHCHU A, €CIIN

3T0 HEOOXOAUMO.

Ha npenpinyiiem n300pakeHUH MOKa3aHO CIyYai, KOrJa UCIOJIb3YIOTCS TOUKH Tl COeIMHEeHUs (IIPOBOJHUKY MOIKTIOUEHHBIE K
BeiBogam 22, 21, 20, 19 kommnonenta DB25SFEMALE).

IIpumeuvanue 4:

Ecnu ABE pa3HbI€ METKH PACIIOJIOKEHBI HA OJHOM IIPOBOJHUKE, TO OHU COCANHAIOTCA BMECTE U CTAHOBATCS 9KBUBAJICHTHBIMU: BCE

MPOYME IEMEHTHI, TIOAKJIIOYEHHbIE K OJJHOU WK JPYrOil METKE COSTUHSIIOTCS MEKITYy COOOM.

6.4.2 CoenuHeHUs C MOMOLLbIO LUUH

Ha cnenylomeﬁ CXEME€ MHOJKECTBO BbIBOJOB ITOJKJ/IIOYCHO K IIWHE.
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6.4.2.1 CurHanbl LUUHbI

C Touku 3PEHMS CXEMBI, IIIMHA — 3TO COBOKYITHOCTb ITPOBOTHUKOB, METKU KOTOPBIX UMEIOT O,ElI/IHaKOBHﬁ npe(bm(c 1 3aKaHYUBAIOTCA

nopsiakoBeiM HoMepoM. Harpumep, PCAO, PCA1 u PCA2 sasnsatotcs curHanamu nmHsl PCA.

3akoHveHHas mmHa obo3HavaeTcst kak PCA[N..m], rae N 1 m — HOMepa [epBoro U MocjeAHEro MPOBOHUKA STOH IHHBL. Takum
o6pazom, eciu mrHa PCA umeer 20 curnasos ot O go 19, To, B urore, mmHa Oyaer o6ozHayeHa kak PCA[0..19]. CoBOKymHOCTb
curnanoB tunia PCAQ, PCA1, PCA2, WRITE, READ Henb3st coeluHUTh B OIHY IIMHY.

6.4.2.2 CoenuHeHWe CUrHaNOB LUMHbI

BI)IBOIH)I, TMOAKJIIOYEHHBIE K OIMHAKOBLIM CUT'HAJIaM IIWHbI, COEJUHAIOTCA 110 CPEACTBAM METOK. HeBo3MOKHO MOJKIIOUNT BHIBOJL

HalpAMYIO K HIMHE, TAKUE COCJUHEHUA UTHOPUPYIOTCS B Eeschema.

Ha npuBeaéHHOM BHIIIIEe IpUMEpPE, COeJMHEHH S BHIITOTHEHBI C IIOMOILBIO METOK, PACTIONIOKEHHBIX Ha POBOJHUKAX, KOTOPHIE MOAKJIIOUESHBI
K BbIBOJIaM. BBOJ IIMHBI (OTPE30K MPOBOJHUKA IO yIJIOM 45 rpajycoB) BCETO JIUIIb rpapuIecKuil 3JeMeHT U He TpeOyeTcs s

CO31aHuA JIOTUYECKOH CBSI3H.

Ha ITPAKTUKE, UCITIOJIb30BAHUE KOMAHAbI IOBTOPEHUA (KJ'IaBI/IIJ_Ia Inser Z) TMO3BOJIACT 3BHAYUTEJIbHO YCKOPUTD ITPOLIECC CO31aHUA COC)II/IHCHI/Iﬁ
cJeayroumum 06pa30M, €CJIM 1Iar BbIBOAOB COOTBETCTBYET IIAry MOBTOPECHUS (06I)I‘IHO, npu pa60Te C TAaKUMH KOMIIOHCHTaMM KakK

MaMsTh, MUKPOIIPOLIECCOP U TIP.):

* Pacnonoxuthb nepsyio Metky (Hanpumep, PCAO)

* Vcrnosnp3oBaTh KOMaH/y MOBTOPEHUsI CTOJIBKO pa3, CKOJBKO HY)KHO IJISl CO3[aHMs Bcex curHajioB. Eeschema aBromaTndecku
cosnact cienywomue Metk (PCA1, PCA2, ...), BIpOBHEHHBIE [0 BEPTUKAIN U, MPEANONOKUTENIBHO, HA YPOBHE OCTaJIbHBIX

BBIBOJIOB.
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® Ha‘lepTI/ITb MPOBOJAHUK IO HCpBOﬁ METKOMH. 3aTeM HUCII0JIb30BaTh KOMaHy MOBTOPEHUS JIA pa3MEIICHUS OCTAJIbHBIX ITIPOBOJAHUKOB

oJ OCTaJIbHBIMU METKAaMM.

e Ecm HCO6XO,HI/IMO, PAacCIioIOKNUTE BBOABI B IIMHY TAKUM K€ 06pa30M (CHaqana pacroyoxuTe HepBbeI BBO/I, 3aTEM OCTAJIbHBIC C

IIOMOILIBIO KOMaH/1bl [IOBTOPEHHUS).

3ameuvaHue
B meHio Hactporiku/[apameTpbl pefakropa CXeM MOXHO YyCTaHOBUTb NapaMeTpbl MOBTOPEHNS:

+ lWar no Beptukanu
+ WWar no ropusoHTanu

* VIHKpeMeHT MeTKU (KOTopast MOXET YBENMYMBATLCS Ha 2, 3 U yMEeHbLIaTbCS).

6.4.2.3 InobanbHble COEOUHEHUS MeXAY LUNHAMU

I/IHOFHa, MOKET HOTpe6OBaTLCH COCIMHUTDL IWHBbI MEXKIY C060ﬁ, YTOOBI CBSI3aTh ABE MIMHBI C pa3HbIMM UMEHAMU WUJIH, B ClIydae

HUCPAPXUICCKUX CXEM, YTOOBI CO31aTb COCAUHCHUS MEXKAY Pa3HbIMU JINCTAMMU. C,IleJIaTL 9TO MOXHO CJICAYIOINM CITIOCOOOM.

L

PCALD. 15 ADRLA . 7]

BlUolo 1]

Iunst PCA [0..15], ADR [0..7] u BUS [5..10] coequneHsl BMecTe (3aMeTbTe, TOUKA COEIMHEHUSI UCTIOJb3YETCS ISl COeJUHEHU ST

BEPTUKAIBPHOTO OTPE3Ka IIHHBI C CEPeJUHON FOPH30HTAIBHOIO).

IIpu 3TOM, COOTBETCTBYIOIIME CUTHAIIBI TOXe coequHsioTcss Mexay codori: PCAO ¢ ADRO, PCA1 ¢ ADRI, ..., PCA7 ¢ ADR7, u
T.0.

Bonee toro, PCAS, BUS5 u ADRS toxe coemunsiorcs (takxke kak u PCA6, BUS6, ADR6 nmu PCA7, BUS7, ADR7).

N PCAS8 coemunén ¢ BUSS (kak u PCA9 ¢ BUS9, u PCA10 ¢ BUS10).

6.4.3 TMopknwyeHUe CUMBONOB NUTAHUS

Ecmm BbIBOJbI IIMTAHUA KOMITIOHEHTA BUJAUMBI, TO OHU JOJIKHBI ITOJK/TIOYATHCA TAKXKE KaK U JoObIE ApPYTru€ BbIBOIBI.

Takue KOMIIOHEHTHI KaK JJOTMYECKHME JIEMEHTBI UJIH TPUITEPLI MOT'YT UMETH CKPBITBLIC BBIBOAbI ITUTAHUS. C HuMu HYXHO pa60TaTI)

AKKYpaTHO, MOTOMY 4YTO:
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¢ K HUM Henb3s NOAKIIOYUTL MTPOBOAHUKH, TAK KaK OHU HCBUIUMBI.

¢ VX uMeHa HEM3BECTHEI.

Bonee TOI'0, HEC CTOUT ACJIaTh UX BUJUMBIMU U COCJUHATH KaK OOBIYHBIE BBIBO/IbI, TAK KaK CX€Ma ITPpU 9TOM CTAHOBUTLCA HEYUTAEMOU

1 HE COOTBETCTBYET 06H_[I/IM PEKOMEHJAlUAM.

3ameuvaHue
Y106bl CKpbITbIE BbIBOABI CTANM BULHBI, HYXHO YCTAHOBWUTL MapameTp ~ [loka3aTb CKPbITble BbIBOALI YEPE3 MEHIO

HacTpoiikn/MapameTpbl pefaktopa CXeM Ui C MOMOLLbIO KHOMKM [: Ha NIeBOV MAaHEeNN UHCTPYMEHTOB.

Eeschema aBTromaTtvyecku cOeAMHsIET HEBUAUMBIE BBIBOABI MUTAHUSA C OAHOMMEHHBIMHU CHJIOBBIMU JIMHUSAMU. ECIU HYXHO UX
MOJKJIIOUUTD K JIMHUSIM ¢ ApYyruMu uMeHamu (Hanipumep, "GND” st komnoneHToB TTJI-noruku, a ”VSS” niuss KMOIT-KoMIIOHEHTOB)

—I/ICHOJIIBYﬁTG CUMBOJIbI IIUTAHU .

He PEKOMEHAYETCA UCIIOJIB30BATh METKHU UIA COEAUHEHUA BBIBOAOB IMUTAHUA. OHHU UMEIOT TOJIBKO JIOKAJIbHYIO 00J1aCTh HeﬁCTBHﬂ

1 HE COCJUHAIOTCA CO CKPLITBHIMU BbIBOJAMMU.

Ha PUCYHKE HUIKE ITOKa3aH NpUMEp NOAKIIOYEHUA CUMBOJIOB IMTUTAHUA.

PWR_FLAG 'ﬁ"
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o o
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o5 c5 Ch C1 N
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L_Ipeo LI P 1) L_Ipers b

discret:CP6 discret:CP6 discret:CP6 discret:CP6 X

< : : A

A

-1 B

PWR_FLAG AL-

B stom npumepe 3emitst (GND) coenunena ¢ BeiBogoM nutanus VSS, a cuvpoit mutanust VCC coepunaén ¢ VDD.

3nech BuaHo nBa iiara PWR_FLAG. Onu yka3biBaloT Ha TO, 4To 06a cumBosia nutanusi VCC u GND HOJKITIOUeHB! K HICTOYHUKY
nutanus. be3 3Tux hiaro, mpu NMpoBepKe JIEKTPUUECKUX MpaBWiI, OyIeT MoKa3aHo coolmienue: [IpedynpedsicOenue: cumeonvl

numaHus He 3anumaHbsl.

Bce 31 cCHMBOJIBI — KOMITOHEHTHI OMOJIMOTEKU «power».

6.4.4 ®nar «He nopoknw4yeHoO»

STH CUMBOJIbI OYEHD MOJIE3HBI IIPU KOHTPOJIE CXEMBI C TIOMOIIBIO JIEKTPUIECKHUX MTPABUJI IPOEKTUPOBAHUA. C 1X OMOIIIBIO MOXKHO

YKa3aTb 4YTO BbIBOJIbI OCTABJICHBI 6e3 CoeJIMHEHU I HaMEpEHHO.

TaK, €CJIM BbIBOIbI HYKHO OCTaBUTD HE MMOJKJIIOYCHHBbIMU, PACIIOJIOKUTE (I)J'[al" "He HOHKJ’IIO‘-IGHO” Ha X KOHIIaX ¢ MOMOLIbI0O MHCTPYMEHTA

X

. DTU CUMBOJIbI HUKAK He BIIMSIOT HAa CO3J]aBa€MLIfI CIIMCOK COCHHHGHHﬁ.
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6.5 UYepTeXxHble 3IeMeHTbI

6.5.1 TekcToBble KOMMEHTapUMn

Mo:keT ObITh MOJIE3HBIM (HJ’IH yTO'{HeHI/Iﬁ B CXCMC) pasMelIeHue MOSICHEHUI B BUJI€ TEKCTA UJIK PaMOK. TexkcroBbie mojist (KHOHKa

[
I | 1
1 ] o
) n Fpa(fl)I/I‘lCCKI/IC JIMHUN (KHOHKa "") MpeaAHa3HAYCHbl IJId 9THUX LEJIEU, B OTIIMYUU OT METOK U MPOBOJAHUKOB, KOTOPbIE

CITyaT JUIs CO3JaHUS COSUHEHHUI.

31eck npecTaBieH MPUMEP PaMKH ¢ TEKCTOBBIM KOMMEHTApHEM.

COMMUMICATION TO5F

F36

s LaCOMEs

OSFEF /WL

6.5.2 OcHOBHas HaonNuUchb

ConepxumMoe OCHOBHOW HAJNMCH U3MEHSIETCSI C TIOMOIIBI0 HHCTPYMEHTA :IE
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KomaectBo muctoB (JInct/JINCTOB) MOACYNTHIBACTCS aBTOMATHYSCKI.

6.6 BoccraHoBneHue K3WMpoBaHHbIX KOMMOHEHTOB

Ilo YMOJT4YaHu1o, Eeschema 3arpy’kac€T KOMIIOHEHTHI U3 OMOIMOTEK COIJIACHO NOpPAAKY HACTPOCHHBIX HyTefI. ITO MOXET co31aThb

HpO6JICMI)I [P 3arpy3Ke CTapbIX IIPOEKTOB: €CJIXM KOMIIOHCHT OMOIMOTEKY M3MEHMIICA C MOMEHTA MCIIOIL30BAaHNS €ETO B IMPOCKTE, TO

OH Oy/IeT aBTOMaTU4eCK1 OOHOBJIEH 10 HOBO# Bepcun. OOHOBIEHHbIN KOMIOHEHT MOXET UMETh JIPyTrye pa3Mepbl UM OPUSHTALHIO,

YTO B CBOIO OYE€PEIb UCTIOPTUT CXEMY.

HpI/I COXPAaHEHUM IMPOCKTAa PAAOM C HUM CO3JAC€TCA KIIIL OMOIMOTEKN KOMIIOHEHTOB, B KOTOPOM COXPAHAIOTCA BCE UCIIOJIb3yEMbIC

KOMIIOHEHTHI. ITO MO3BOJISIET PACIIPOCTPAHATh NPOEKT 0e3 MpeIoCTaBIeHHs BCeX UCIONb3yeMbIX OnOamoTeK. Ecm mpu 3arpyske

IPOeKTa KOMITOHEHT CYIIECTBYET B 000MX OMOIMOTEKaX, KIIHUPOBAHHOM 1 CCTeMHOM, To Eeschema BBITOTHUT OMCK KOH(DIMKTOB

MEXAY HUMMU. Bce HaﬁHeHHbIe HpO6J’[eMbI 6yHyT IMMOKa3aHbl B TAKOM JUAJIOTOBOM OKHE!:
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Moxoe 3ToT NpoekT Bl cASNaH © NCNOML30BAHWEM CTapbiX BUBNMOTEK KOMMOHEHTOB CXEMBI.
InA HekoTopkIX YacTel MoXeT NoTpeboBaThCA NEPEKOMMNOHOBKE B APYTOe MMA CUMBOME W HEKOTOpLIE
CUMBOMBI AoN#HE BEITE "cNaceHsl” (KNOHMPOBaHEN MW NepeMMeHoBaHsl) B HoBoR BubnuoTeke.

CnenyLme W3MEHEHWA PEKOMEHOYHTCA ANA TOro, 4Tobkl 0BHOBUTE MpPOEKT.
CHMBONGbI anAa oDbHOBRNEeHuA:

MpUHATE Cumeon OelcTere

D Cnactu D kak D-RESCUE-test_kicad

QKSBMﬂﬂﬂpbl 3TOro CHMEONA:
Bo3HaYEHME  3HAYeHWe

0? D
K3wnpoBaHHaA 4acTb: HacTe DubnuoTexu:
[ [ [ [
BonblIe HUKOM 43 He NOKa3bIBaTh %OIMEHMTh | @QK

W3 naHHOTrO NIprIMepa BUAHO, YTO POEKT N3HAYATILHO UCTIONB30BaJI MO/ C KATOJIOM BBEPXY, HO TeTeph B OMOINOTEKE OH PACIIOIOKEH
KaToJoM BHU3. Takoe n3ameHeHue paszpyimrt npoekt! Ecium Hakats kHOnKy OK, cTapbiii KOMIIOHEHT OyJeT COXpaHEH B CIIeLIMaIbHOM

«rescue» OMOIMOTEKe MO/ HOBBIM MMEHEM, UTO peliaet npodiemMy KOH(MIMKTa ¢ HOBOW BepcHel KOMIIOHEHTA.

Ecim Haxats kHOnKy Cancel, HUKaKuX IefCTBHIA 1O BOCCTaHOBJIEHHUIO He Oy 1eT npearpunsTo u Eeschema 3arpy3uT HOBYIO BEpCHIO
KOMIIOHeHTa U3 OnonunoTeku. Ecm Ha JaHHOM 3Tare COXpPAaHUTh CXeMy, K3LI OyJeT Mepe3anuca U CTapble KOMIIOHEHThI CTaHeT
HEBO3MOXHO BOoccTaHOBUTh. Ecim cxema Oblla coXpaHeHa, BCE paBHO, MOXKHO BEPHYThCS M 3aIlyCTUTh ITPOLIECC BOCCTAHOBJICHUS

3aHOBO C IOMOIIBIO IMyHKTa MeHI0 “HCTpyMeHTh " —”CriacTul cTapble KOMIOHEHTHI .

UroOs! 3TOT Juasior GoJblile He OTOOpaxalcs Hy)KHO HakaTh KHONKY “BoJblle HUKOraa He mokasbiBaTh’. I[lo ymosuyaHuio, HA
Kakye JeUCcTBH He OyayT MPeaIpuHAMATBCS ¥ OyLyT 3arpy KaThCsl HOBbIE BEPCHM KOMITOHEHTOB. DTO MOBEJCHIE MOXHO N3MEHNUTD

(BepHYTb OOpaTHO) B AMAJIOTOBOM OKHE HACTPOEK OUOJIMOTEK.
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naBa 7

NUepapxuyeckue cxembl
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BBepoeHue

I/IepapaneCKoe IMMpeACTaBJIEHUE CXEMBI, B 06H16M cj1yvdae, ABJIACTCA XOPOIIUM PEHICHUEM U1 ITPOCKTOB U3 HECKOJIbKUX JIMCTOB.

Hcnonp3oBanue IMMPOCEKTOB JAaHHOI'O THUIlA HOHaHO6I/ITLCH npu:

* Bospmmx ¢opmarax JIMCTOB, YTO MIPUBOJUT K MPOOJIeMa IPpY NeYaTH U B UCTIOJIb30BAHUH.

* MHOeCTBe JIMCTOB, KOTOPHIE JIy4llle IPUBECTH K UEPAPXUUECKOM CTPYKTYpE.

3aKOHYEHHAsl CXeMa COCTOUT U3 OCHOBHOTO JIMCTA, Ha3bIBAEMOT'O KOPHEBBIM (rOOt), U BIOKEHHBIX JINCTOB, KOTOPBIE (POPMUPYIOT
uepapxuw. [Ipu aTom, ymenoe pasziesieHie POEKTa Ha OTAE/IbHBIE JIUCTHI YaCTO MOBHIIAET YNTAEMOCTh CXEMBI.

13 KOpHEBOTro JIKCTa JOJDKHBI OBITh JOCTYIHBI BCE BJIOKEHHBIE. YTIPABIATh MEPAPXUYECKUMHU cXeMaMy ¢ nomomisio Eeschema

OUeHb NPOCTO Oaroaapsi BCTpoeHHOMY “HaBHratopy 1o uepapxuu”, KOTOPBI BBI3bIBAETCS C MOMOIIbIO KHOIIKH E Ha BEpXHEN

naHeJIM UHCTPYMEHTOB.

Bcero cymecTByeT qBa THIa MepapXHii: MEpBbI U HauOoJee PacipoCTPAaHEHHBIH TOJIBKO 4TO ObUT paccMoTpeH. CyTh BTOPOro
COCTOUT B TOM, YTOOBI CO3/1aTh KOMITIOHEHT B OMOJIMOTEKE, KOTOPBII BHEIITHE ITOX0K Ha OOBIYHBIA KOMIIOHEHT CXEMBI, HO TIPY STOM

CBSI3aH CO CXEMOM, KOTOpasi OIMCHIBAET €0 BHYTPEHHIO CTPYKTYPY.

Bropoii tin ncrnosb3yercs npy pa3paboTKe MUKPOCXeM (MHTETPUPOBAHHBIX CXEM) U ITPU STOM HY’KHO MCIOJIb30BaTh ONOINOTEKN

(pyHKLIMIA B ITPOEKTHPYEMBIX CXEMax.
Eeschema Ha faHHBII MOMEHT HE OXBAaTbIBAa€T ME€PAPXUM BTOPOTO TUIIA.

Hepapxust MOKET OBIT:

* TIPOCTOM: CONEPKUT CXEMBI, KOTOPHIE HCHOIB3YIOTCS TOJIBKO €IUHOK/IBI
* CJIOKHOH: COIepKaT CXEeMBI, KOTOPBIE UCTIONb3YIOTCS] HECKOIBKUMHU JIMCTaMH (MMEIOT HECKOJIbKO MHCTAHIINI)

* IJIOCKOM: MpoCTast uepapxus, HO 0e3 YKa3aHu#d COC}II/IHCHI/Iﬁ MEXKAY JUCTaMU

Eeschema mMosxker paGoTaTh CO BCEMH STUMH HEpapXUsIMHL.

CozaaTh MEepapXMUYecKylo CXeMy IIPOCTO, BCSl HepapXus CTPOUTCS] HAUMHAsl C KOPHEBOTO JIMCTA, TaK K€ Kak U OObIYHAs CXeMa,

CoCToAIIaA U3 OJHOIO JIMCTA.

Hasee, Hy’)KHO U3Y4UTD JIBE BAKHBIE ONEPALIUH:

® COBHHHI/IG BJIOJKCHHBIX JIMCTOB.

o HOCTpOCHI/Ie JIEKTPUIECKUX COe,HI/IHCHI/Iﬁ MEXAY BJIOKEHHBIMU JIMCTaAMU.
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7.1 HaBurauus no nepapxum

IMepemelnarbest MexIy JTUCTAMU OYEHb JIETKO Oslarogapsi MHCTPYMEHTY HAaBUTAllUH, KOTOPHIA BBI3BIBAETCS C TIOMOILBIO KHOIKU

E Ha BepXHel MaHeI HHCTPYMEHTOB.

RE B0 X

L | OCHOBHOW NUCT
@ muxdata
& modul
@ palntsc.sch
@ graphic
@ RAMS
@ buspci.sch
@ ESVIDEO-RVE

=,

K kaxaoMy JIMCTYy MOXHO MOJIYYUTh JOCTYI C OMOIIBIO HIETYKA JIEBOW KHOMKOUN MBIIIH 10 ero uMeHu. [t GbICTporo Joctyma,
HaKMUTE NPABOi KHOIKOW MBI HA MUMEHH JIMCTa U BbIOepuTe "BOWTH B JIMCT” WM ABAX/Ibl IIEIKHUTE JICBOW KHOIKOW MBIIIN

BHYTpPY CUMBOJIA JIUCTA.

Takxe, 4T0ObI HOKMHYTb TEKYIIMI JIMCT U MEPEUTH K POOUTEIBCKOMY JIMCTY, HAKMUTE MPaBYI0 KHOIMKY MBIIIH HA JIOOOM ITyCTOM
MECTE CXEeMBbI, I/ie HET HUKAKUX OOBEKTOB, 1 JIEBOW KHOIKOM MbIIIY BHIOEPUTE MYHKT KOHTEKCTHOrO MeHI0 “TIOKMHYTh JIMCT” WK

HaxMuTe KiaBuim Alt+Backspace.

7.2 JlokanbHble, uepapxumyeckme u rnobanbHbie METKU

7.2.1 CsomucriBa

JlokanpHBIE METKHA, UHCTPYMEHT ==, COCANHSAECT CUTHAJIbI TOJIbKO BHYTPH JIUCTA. I/Iepapanecmxle METKHU (I/IHCprMCHT ' )

COCUHSAET CUTHAJIBI TOJIBKO MEXAY CaMUM JIMCTOM U UEPAPXUYECKUMHU BbIBOJAMHM, PACIIOJIOKEHHBIMU HAa POAUTEIILCKOM JIMCTE.

(2>

6bIX00 NUMAHUSL) CKPBITHL, KaK 1 TJI00AJIbHBIE METKH, IOTOMY YTO OHM COeJMHEHbI MEXIy COOOM BO BCEl NEepapXuH.

I'noGanbHbie METKU (MHCTPYMEHT ) COeOUHSET CUTHAJIbI BHYTPU BCEeW Mepapxuu. BblBoAbl UTaHUSA (TUIA 6X00 NnumaHus u

3ameuyaHue
B nepapxum (MpoCToi U CNOXHO) MOXHO UCMONb30BaThb Kak Mepapxmyeckne Tak v rnobanbHble MeTKu.
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7.3 Co3paHue nepapxmyeckmx cxem

HyxHo:

e Pa3MecTUTh CUMBOJI UEPAPXUUECKOTO JIMCTa HA OCHOBHOM CXeMe.
 BoiiTi B HOBBIH JIUCT CXeMbI (BJIOKEHHBIN) C TIOMOIIbI0 HABUTATOPA U HAYEPTUTD €€ KaK U JIIOOYI0 IPYTyo CXeMy.

e PasmecTtuth IJICKTPUYICCKUE COCNUHCHUS MCKAY NBYMA CXEMaMU UCIIOJIb3YyA ro0abHbIE WIN HCPAPXNICCKUEC MCTKHU BHYTPU
BJIOKCHHOTI'O JIUCTA U BBIBOJbI UEPAPXUUYCCKHUX JIMCTOB C TAKUMH )K€ MMEHAMH Ha KOPHEBOM JIMCTE. S/l HEPAPXUYCCKUE BBIBO/IbI
)106EIBJ'[HIOTCH K CMMBOJIy JIMCTa Ha KOpHeBOﬁ CXEME. HpOBOHHI/IKI/I MOAKJIIOYAIOTCA K HUM TAKXKC€ KaK U K OOBIYHBIM BBIBOJIaM

KOMIIOHEHTA.

7.4 CwumMmBON nucra

I'IépTI/ITe NpAMOYTOJIbHUK I10 ABYM JAHWAIrOHAJIbHBIM TOYKaM JJis1 CO34aHUsA CUMBOJIA BJIOKEHHOI'O JIUCTA.

PaSMCp 9TOr'0 NMPAMOYT'OJIbHUKA JOJIZKEH IMO3BOJIATD TO3KE€ PA3MECTUTD ClIEIUAJIbHBIE METKH, U€PAPXUIECKUE BLIBO/Ibl, COOTBETCTBYIOLINE

JI00aJIbHBIM 1 HEPAPXUIECKUM METKaM U3 BJIOJKEHHOTO JIMCTA.

ITU METKHI HOIIO6HbI OOBIYHBIM BBIBOJJAM KOMITIOHCHTOB. HCHOHL3yﬁTG HWHCTPYMCEHT E

HasxmuTe J1eBOi KHOIIKOM MBI JUISL paCIIOJIOKEHUS BEPXHETO JIEBOTO YTJIA. 3aT€M, HAXXMUTE €IC pa3 AJIs1 paCIlOJIOKEHUA HUKHETO

NpaBoro yria, o6pa3ys JOCTATOYHO OOJIBLION MPSAMOYTOIBHUK.

[Tocne sTOro mosIBUTCSA 3arpoc Ha BBOA MMEHH hailyia CXeMbl ¥ KIMEHH JIMCTA (B OCHOBHOM [UISI IOCTYIIa K COOTBETCTBYIOILIEH cxeMe

Y3 HABUTATOPA).

Ba BoiBogoB nucta

WMma daina: |ﬁ|eS?E18286.sch Pasmep: (1,524 MM

Wma nucTa: Sheet57E18286 Pazmep: (1,524 MM

¥HWKanLHaA BpeMeHHan MeTka |37E18287

% OTMEHWNTBL @QK

Hy)KHO BBECTU, KAK MUHUMYM, UM Q)aﬁna cxeMbl. Eciii uMs ucTa ocTaBUTh IIyCTBIM, TO B €0 Ka4€CTBE 6yneT HCII0JIb30BaHO UMA

(paiina (0OGBIYHO TaK M MOCTYIAIOT).

7.5 MWepapxunyeckue BbiBOAbI

3nech 6y,ueT pacCKka3aHoO KaK co31aTb TOUYKU COCANHECHUS (I/Iepapxw{ecm/le BbIBOIIbI) CHUMBOJIa JIUCTa, KOTOprﬁ ObLT CO3JaH panee.

ITU TOUKU COCOMHCHUA HOHO6HI)I OOBIYHBIM BBIBOJIJAM KOMIIOHCHTOB, HO C BO3MOXHOCTb ITOAKJIIOYCHHUA uenoﬁ IIWHbBI K OJHOMY

BBIBOY.

CO3HaTb HX MOKHO IBYMA criocodamu:
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¢ PasmecTtuth Pa3HbIC BBIBOABI IIEPE]] YEPUYCHUCM BJIO’KEHHOM CXEMBI (py‘IHOG pa3M€H.ICHI/IC).

* Pa3mecTHTh pa3Hble BBIBOJBI ITOCIIE YePUSHHS BIIOKEHHOM CXeMBbI U ITI00TbHBIX METOK (II0JIyaBTOMATHUYECKOE pa3MeIlCHHE).
Bropoe perenune 6osee MpeanoyTUTEBHO.

quﬂoe pasMmemenue:

* BriGepurte MHCTPYMEHT

e Haxmmre Ha cnMBON JIMCTAa, HA KOTOPOM XOTHUTE PACIOJIOKUTH BBIBOA.

Hwxe npuBenén npumep co3panus uepapxudeckoro BeiBoaa ¢ umeHeM "CONNECTION™:

CBolcTBa BmbBoga nucTta

UITER CONNECTION|

BhicoTa TekcTa: 1,524 MM
WupwHa TekcTa: |1,524 MM
TN coegHeHMA: Bxop -

% OTMEHWTL @ 0] 4

MosxHo 3a/1aTb UMs, pasMEpP U TUIT BBIBOJA B IIPOLECCE €I'0 CO3aHUsA WJIU MO3KE, UCIIOJIb3YyA MPaBYyl0 KHOIIKY MBIIIN JId BbI3OBa

KOHTEKCTHOTO MeHIO ¥ Bbibopa “IIpaBuUTh BBIBOJ JIMCTA”.

Ha BnoxeHHoM cxeme HEPAPXUICCKUEC METKHN JOJIKHBI HA3bIBATHCA TOYHO TAK K€, KAK U UEPAPXUIECCKUE BBIBODI. 3a 3TuM HYXHO

CaMOCTOSITENILHO CJIEUTh, UMEHHO M3-32 3TOr0 BTOPOW CHOCO0, OIMMCAHHBIN HIXKE, 00iee NPeaIOYTUTEIEH.

ABTOMaTH4YECKOE PACHOJIOKEeHHNe:

4]
Al

* BriOepute UHCTPYMEHT .

* Hasxxmure J1eBOI KHOIKOH MBI Ha CHMBOJIE HEPAPXMUYECKOT0 JINCTA, U3 KOTOPOT'O HY)KHO UIMITOPTHPOBATh BHIBOJbI COOTBETCTBYIOLINE
rJ100aJIbHBIM METKaM, PacIiOJIOKEHHBIMHU Ha BIIOXXEHHO cxeMe. MlepapXxudeckuii BHIBOJ JOOABIISIETCS TOJBKO [J1s1 HOBOM IT00aIbHOM

METKH, T.€. TOH, Y KOTOPOH €Illé HET COOTBETCTBYIOIIETO UEPAPXUUECKOIO BBIBOJIA.

¢ Haxmwure Ha MECTE, I'I€ HY’)KHO PACHOJIOKHUTDb ITOT BbIBO.

Takum 06pa30M MOJKHO PAacCIIOJIOKUTL BCE HCO6XOHI/IMI)IC BBIBOJIbI 6I>ICTp0 u 6e3 ommoOok. M Bce oHU 6yIlyT COOTBETCTBOBATDH

CBSI3aHHBIM TJIO0QJTBHEIM METKAM.
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7.6 Wepapxuueckue MeTKu

Ka)K)I];IfI BBIBO/I, HO6aBJ’[€HHbII7I Ha CMMBOJI JIUCTA, JOJDKEH COOTBETCTBOBATH METKE HA BJIOJKCHHOM JIUCTE. Takne MeTKH Ha3bIBAIOT
HNCPAPXUICCKHUMMU. I/Iepapxquecm/le MCTKH HO,IIO6HLI JIOKaJIbHbIM, HO 06pa3y10T COCJUHCHUE MEKY BJIOKEHHBIM JINCTOM U KOPHEBBIM.

BHerHee npencrapieHre 000MX HePapXHUUYECKUX JIEMEHTOB (BbIBOJA M METKH) Moxoxke. Mepapxuueckue MeTKH T0OaBISIOTCS C

MOMOILBIO UHCTPYMEHTa

HI/DKe, JJIs IpUMEpPa, IMOKa3aH YyYaCTOK KOPHEBOI'O JIUCTA:

JUMPER
N
cﬂr'-frlu!::thSQ

o] Sheet pic sockets
—pveepic oo

—YPR/MCLR  HyppomclR

— DATA-RB7 '~ HpaTA-RB7 =

— CLOCK-RB6  Heiock-RB6

- File: pic_sackets.sch

3amerste, BoBoA VCC_PIC noakimouéH k pazsemy JP1.

Bor kak BBITJIAAAT COOTBETCTBYIOIINE COCAMHEHN A Ha BJIOKEHHOM JIMCTE!:
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veepico——p—

VPR-MCLRD
1 vee pie <>§
<6 19

100nF - 100nF -

dlscret Cl 1 d|scret C1 1

MoxHo YBUACTD ABE COOTBETCTBYIOIINEC UEPAPXUIECKUE METKU, 06pa3y10ume COCJUHCHUE MEKY ABYMS UCPAPXUICCKUMU JINCTAMMU.

3ameuaHue
MoxHo ncnonb3oBaTb nepapxmyeckmne MeTkm 1 BblBOObl ONns coeanHeHnsa OByX WWH, COOTBETCTBYOWNX CUHTAKCUCY
(lnvHa [N..m]), onucaHHoMy paHee.

7.6.1 JlokanbHbl, nepapxuyeckue, rnob6anbHble METKU U CKpbiTble BblBOO bl MUTAHUSA

3,HCCB IIPpUBEACHDBI IPUMCEYAHUSA JIA PA3HBIX Croco00B O6pa3OBaHI/IH COC,I[I/IHCHI/Iﬁ 0€e3 UCITOJIb30BaHUS ITPOBOAHUKOB.

7.6.1.1 OO6blyHble MeTKU

OObIUHBIE METKH HeﬁCTByIOT JIOKAJIbHO, T.€. OrPaHUYCHBI JIMCTOM CXEMbI, B KOTOPOM PACHOJIOKCHBI. TO CBA3AHO C TEM, UYTO:

o Kaxmplii TMCcT MMeeT CBOM HOMEP.

¢ JlokasbHas MeTKa CBsI3aHa C HOMEPOM JIMCTa.

Takum 06pa3oMm, eciu pacronoxkuTbh Metky “ABB” Ha nucre Ne3, B urtore nonyuum "ABB_3”. Tak:ke, ecii pacroiokUTh METKY
”ABB” Ha muicte Nel (kopHeBoM JicTe), TO B UTore noiayuum "ABB_17, uto otimuaercs ot "ABB_3”. DTo cnipaBeaanBo Beerja,

Jaxe €CJIM JIMCT BCEro OJWH.

7.6.1.2 Wepapxuyeckme MeTKu1

Bce uro ckazano o IMPOCTBIX METKAX, OTHOCUTCA U K UEPAPXUYCCKHUM METKAM.

Tak, Ha ogHOM JIKCTE, MepapxudecKas MeTka ”ABB” coepnHseTcs ¢ cOOTBETCTBYIOIIEH JTOKaIbHOM MeTKor ”ABB”, HO He coeHseTCS

C MepapX1UecKUMH WM JIOKATBHBIMU MeTKaMu “ABB” U3 Ipyrux jgmucToB.

Ho, BTO %€ BpEM, U€papXUIECKad METKA MOKET ObITDb MOAKJII0YEHA K COOTBETCTBYIOIIEMY UEPAPXUUYCCKOMY BbBIBOY, Pa3MEIIICHHOM

Ha CMMBOJIC JIUCTA KOpHCBOf/’I CXEMBI.
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7.6.1.3 CKpbITble BbIBOAbI MUTaHUSA

Kak y:xe ObLI0 TTOKa3aHO, CKPBIThIE BHIBO/IBI ITMTAHMU S COSAMHSIOTCS BMECTE, €CJIM OHM MMEIOT OJJMHAKOBbIC UMeHa. Takum o0pa3oM,
BBHIBOJIbI IUTaHUS OOBbsIBIICHHBIC “CKPHITHIMUA~ 1 0003HaUeHbl VCC — coenuHs0TCS U (popMupyioT equnHyto 1iertb VCC, Ha jmcte, B

KOTOPOM PACIIOJIOKEHDI.

370 3HAYUT 4TO, eciik pazMecTuth MeTKy VCC Ha BIIOXKEHHOM JIMCTE, TO OHa He OyzeT coeauHeHa ¢ BeiBogamu VCC, Tak Kak 3Ta

metka npumet Bug VCC_n, rae n — HOMep JIUCTA.

Ecmm, Bce xe, HyxHO coenuauTh MeTKy VCC c 1ierbio BeiBoAoB nutanust VCC, He0OOXOAUMO SIBHO TTOIKITIOUUTH CKPHITHIA BHIBOT

nuTaHus K cumouty nuranust VCC.

7.6.2 [nob6anbHble MeTKU

I'nobanbHble METKH, UMEIOLIHE OJMHAKOBbIE MIMEHA, COSMHSIOTCS MEXK/1y COOO BO BCEH MepapXHu.

(meTku mutanus, Takue Kak VCC, — 3710 Toxe rJ100aIbHbIE METKH)

7.7 CnoXxHble uepapxum

Paccmotpum Takoii mpumep. OiHA U Ta ke cXema UCHOJb3YeTCs ABaK/Abl (CYIIECTBYET JIBe MHCTaHLIMU). [IBa JucTa ccpuialotes
K OITHOH U TOW Xe cXeMe, TaKk Kak uMs pailyia OMiHAKOBOe y 000oux JIMCTOB («other_sheet.sch»). iMeHa MHCTOB MOJKHBI OBITH

YHUKaJIbHbIMU.
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Shest : obther _sSheet

TS +— D INPUT
2 gl
5 | OND
ot
FA4HC 14

1l e obher_sheetk . sch

uLA
TAdHC 1 4
Shest s =k sheet

=T MPUT
o G

L]ler obher_sheek . sch

7.8 [nockue nepapxum

MoxHo co3aaBaTh IMPOEKTHI, UCTTOJIL3YIOIINE MHOKECTBO JIMCTOB, KOTOPBLIE HE UMCIOT MEKIY 000 SIBHBIX COG)II/IHCHI/Iﬁ (HJ'[OCK&S[

I/Iepapxnﬂ) €CJIU BBIIIOJIHAKOTCA CJICAYIOIINE ITpaBUJla:

* CozgaH KOPHEBOM JIUCT, CONEPKAIINI OCTAJIbHBIC JIMCTHI, U CIYKAIIUHA CBA3YIOIIIM MEKITy HAMU.
* HenocpencreeHHble COeAMHEHUS HE HYKHBL

° HCHOHBSyﬁTG r7100aIbHbIE METKU BMECTO HEPAPXUICCKHUX BO BCEX JINCTAX.

371eck MoKa3aH MpUMep TAKOro KOPHEBOTO JICTA.
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Shest s pic proce Smmness Shest.: socker

File: pic_programmer. sch File: plc_sockebs.sch

Ha mém JBa BJIOXKCHHBIX JIUCTA, COC,HI/IHéHHLIX NoCpeCTBOM 100aJIbHBIX METOK.

Tak BeIMIAIMT pic_programmer.sch.

PwR_FLAG

WL
L]
Eé
LJd —

PWR_FLRG
i ) x
a —a
=

{

[l

1

VEL OW-LET
ESPE
wEL LIR.J

A Tak pic_sockets.sch.
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(S §

AL
= A1 WP
=~ ne |
SCL =
- =5 EF
(L E -FER?
[VPE-TTLE*»
LIE
mrrero—CE-PIL . 1 o ves 8
+ »—=1CPS/0SC1  CPO — DATA-RB/Z
w3 lopssosca oP1—B CLOCE -RBI
o WEE-MLE 4 _GPI/MOLR  GP2 —2—x
PIC_E_FIMNS
OOparute BHIMaHUE Ha [JI00aJbHBIC METKH.
[O8TH-FEE7 *F
LI E -HEER




Eeschema 64 /163

naBa 8

NHCTPYMEHT 0603HaYeHUs1 31eMEeHTOB
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BBeneHue

I/IHCprMeHT 0003HaYEHUsI KOMIIOHEHTOB IO3BOJISIET ABTOMATUYECKHU IMPUCBOUTDH yHPIKaJ'IbeIﬁ HOpi{)lKOBI)IfI HOMEP KaKA0OMY KOMIIOHEHTY

B cxeMe. B cocTaBHBIX KOMITOHEHTax CYQ)(I)I/IKCLI NPpUCBAMBAIOTCA YaCTAM TAKUM 06pa30M, 4TOOBI UCIOJIL30BATh KAK MOKHO MEHBIIIE

HEJIBIX KOMITIOHEHTOB. I/IHCprMCHT 0003HaYEHN T KOMIIOHEHTOB BBI3BIBAETCH C IIOMOIIbIO KHOIIKHA

OKHO.

0Dbo3HaAYMTE

® Mo Bcein cxeme

TONLKO TEKYLLWA AMCT

® CoxpaHwTb cyllecTeyWME oBo3HaHeHNs
CBpoCHTE CYLLecTBYWLME 0Bo3HAYeHNA

CﬁpDCMTh, HO HE MEHATE aHHOTUPOBaHHBIE YaCTW KOMMOHEHTOB

Mopanok obosnaveHua
@® CopTWpoBKa KOMMOHEHTOB No X-KOOpAWHATE m
CopTHPOBKA KOMMOHEHTOB MO Y-KOOp AWHaTE c?
Buibop BapuaHTa 0bo3HaYEHMA
Mcnone30eaTe NepBelf cBoBoAHEIA HoMED Ha cxeme
Ha4aTk © HoMep NMCcTa*100 W MCNONL30BaTe NepBklil cBoBoOHLIA HoMep
® Ha4aTsb ¢ Homep NMcTa*1000 WU MCMONL30BATE NEpPBLIi cBoBoOAHEIR HoMep

Muanor

He 3akphiBaTk OKHO

[ Bcerma cnpawMBaTs NoATEEPKOEHNE

33KpbITh O4MCcTUTE oboaHaveHWA 0B03HAYMTE KOMMAOHEHTEI
| |

HOCTyHHbI CJIEAYIOIUE BApUAHTLI 0003HaYeHNs] KOMIIOHEHTOB:

* O603HAYMTH BCE KOMITOHEHTHI (Tapamerp: COpOCHTH CyIIECTBYIOIIME 0003HAYEHHMST)

¢ O003HAYNTH BCE KOMITIOHEHTBI, HO HE U3MCEHATb HA3HAYEHHBIC PAaHEC Cy(l)q)I/IKC])I YyacTex.

ﬁ . Hmke mokazano ero JAUAJIOroOBOEC

¢ O003HAYNTH TOJHKO HEOOO3HAUEHHBIE KOMIIOHEHTH. He0003HAUEHHBIM KOMITOHEHTOM HA3bIBAETCSI KOMIIOHCHT, HOpHHKOBHﬁ

HOMEP KOTOPOro 0003HaYEH BOIIPOCUTCJIbHBIM 3HAKOM 2.

* 00603HAYMTH BCIO Hepapxuio JuctoB (mapamerp: 1o Bcelt cxeme).
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¢ OO603HAYUTP TOJBKO TEKYIIHI JIHCT (TapaMeTp: TONbKO TEKYIIHH JIFICT).

IMapamerp «COpoCcUTh, HO HE MEHSITh AHHOTUPOBAHHBIE YACTH KOMIIOHEHTOB» TO3BOJISIET COXPAHUTh BCE MPUCBOCHHBIE CY(PPUKCHI
YaCTsIM COCTABHBIX KOMIIOHEHTOB. Takum o0pa3oM, eciin umetotcst KomroHeHTbl U2A u U2B, To MX MOKHO 3aHOBO 0003HAYHTh Kak
U1A u U1B, coorBercTBeHHO, HO HUKaK He U1A 1 U2B miu U2B u U2A. D10 OyzieT MoJie3HbIM B CiTy4ae, KOr/ia yKe CIJIAHUPOBaHO

e Kak/Jas 4yacTh Oy/leT pacrosioxkeHa ¥ Hy’KHO COXPaHUTh COOTBETCTBHE BBIBOJIOB.
BoiOpaHHBIN MOPSI0K 0003HAYEHHSI OyeT HCTIONB30BATHCS Ha KakKIOM JINCTE HEPAPXHU.

HckmoueHueM sIBJIsIeTCS CIIydaii, KOrja BCs CXeMa yke 0003HaueHa (Ha BCeX JIMCTaxX) U TOOABJISIOTCS] HOBbIE KOMIIOHEHTBI, KOTOPbIE

0003HAYAI0TCS OTACJIbHO, yTOOBI HE HapyliaThb YK€ IPpUCBOCHHBIC 0003HaUeHuUs.

BbI60p BapuaHTa 0003HAYEHHST TIO3BOJISET UCIIOIb30BATh Ppa3HbIE METOAbI IS O6p330BaHI/I${ MOpsAAKOBOIo HOMEpa:

* Hcrnosnb30BaTh MEpBI CBOOOIHBI HOMEDP B CXeMe: KOMIIOHEHThl 0003HavaioTcst ot 1 (Juis Kaxaoro Tuma snemeHra). Eciu

NPUCYTCTBYIOT YK€ 0003HAaUE€HHBIE KOMIIOHEHTBI, Oy/1yT UCTIOIb30BAThCS HE 3aHSThIE HOMEpa.

¢ Hauatpb ¢ Homep_scta* 100 1 UCIIONb30BaTh MEPBbIN CBOOOIHBIN: MOPSAKOBbIE HOMepa HaunHaTcs ¢ 101 1y1s nepBoro yiucra,
¢ 201 nns Broporo u T.4. Ecim nmeercst 6osee 99 sanementoB opHoro thna (DA, R, ...) BHyTpH IepBOro Jmcra TO HHCTPYMEHT
0003Ha4YeHHs Oy/IeT NCTI0IB30BaTh NOPsiAKOBbI HoMep 200 u GoJtee, a 0003HAYEHHS Ha BTOPOM JIUCTE HAYHYTCS CO CIEAYIOIEro

CBOOOJIHOTO.

* Hauarsb ¢ Homep_sucta* 1000 u ucnons3oBath nepBbiii cBoOOAHbIN. [TopsiakoBbie HOMepa HaunHawTcest ¢ 1001 Ha nepBoM JiicTe,

¢ 2001 Ha BTOPOM U T.1.

8.1 [MpumMepbl paboTbl UHCTPYMEHTA

8.1.1 MMopsnok 0603HaYeHns

Ha sTom npumepe mokazaHo 5 a1eMeHTOB 6e3 0003HaYCHU .

P P —
27A o 7A D g
z F4LEEE 2 FA4LSHE
X »
urA g
= 741580
PR
zA
?A 3 .
= T4L5EE = TALSER

IMocnie paboThl HHCTPYMEHTa 0003HAUYCHH KOMIIOHEHTOB Oy/IET MOMyYeH CleqyOIHil pe3yIbTar.

COpTI/IpOBKa KOMITIOHEHTOB I10 X-KOOpHI/IHaTC.
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: b

1
1A Uic
2 74500 T4 SAM
=
—d | o
?ﬁféam 1= 74500

COpTI/IpOBKa KOMITIOHEHTOB I10 Y-KOOp}II/IHaTe.

1 | —d |
iA 1B
a T4LS0R 5 T4LSHR
=
1 oo
?-4LII_EEI-=|E'IEI 13| 74L=Em

Kak MOXHO 3aMeTHTh, YeTbipe yacTu nementa 74L.S00 o6pasyior oqux komnoneHT Ul, a mstbiii — U2.

1
2A
g T4 SAM

—d
i
1@ | 74L=EE

8.1.2 Bni6bop BapuaHTa 0603HaYEeHUN

Hanee npuBea&H npumep o0603HaAUEHHUsT Ha JiucTe No2 ¢ MpUMeHeHHeM napamerpa “Vcnosb3oBarh MepBblii CBOOOJHBII HOMep Ha

cxeme”.
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IMpumenenue napametpa "Hauats ¢ Homep jmcta* 100 u UCTosIb30BaTh MEPBbIi CBOOOAHBIA HOMED” JAACT CIENYIOIINIA pe3yJIbTar.

ITpumenenue napamerpa “HavaTs ¢ Homep jmcta* 1000 1 BCIIOIbp30BaTh MEPBBI CBOOOAHBIN HOMEP™ JACT CIIEAYIOINI Pe3yIbTar.

+L.2¥
L2 C4 Ch Ce
100nF 100nF | 1CCRF 100nF
3
A
3 s L re
100nF 100nF | 100nF 100nF

<

| g
+Tw
L2001 L2202 L2003 CZ204
1G0nF 100nF | 1CCnF 100nF
3
S
205 L2065 207 LZ208
1G0nF 100nF | 1G0RF 100nF

<
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+1.2%

L2001 LLCQGZ | L2003 EEED#

100CnF 100nF | 100nF 100nF

33

e ]
-

L2005 L2006 | C2007 L2006

1GGnF 100nF | 100nF 100nF
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naBa 9

[MpoBepkKka anekTpuyeckux npasun NpoeKTmpo
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BBegneHue

WncrpymenT npoBepku 3iextpudeckux npabui (ERC) BHINONTHSAET aBTOMATUYECKU KOHTPOJb cxeMbl. OH OOHapykKuT JoOble
OMOKM B CXeMe, TaKHe KaK He TOJKJIIOYEHHbIE BBIBOJBI KOMIIOHEHTOB, UEPAPXMUYECKHX JIICTOB WM HEBEPHBIE COEAWHEHMSI.
Boobuie-To, aBTOMaTHUeCcKast TPOBEPKa MPaBHJI He O3 M3bsHOB, ITOJIPOrpaMMa, OTBEYaloIasi 3a MOUCK BCEX BOBMOXKHBIX OIIMOOK
eme He Ha Bce 100% 3aBepiieHa. Tem He MeHee, 3TOT UHCTPYMEHT O4eHb I10JIE3eH, TOTOMY YTO HO3BOJISIET ONPEAEIUTD OIUIOIIHOCTH

U MEJIKUE OLLIUOKHU.

Ha acJie, BCC 06Hapy)KeHHbIe OIIMOKH JOJIKHBI OBITD MPOBEPEHDBI U UCITPABJICHBI IIPEKAE YEM NIBUTI'AThCA JaJIee. KauectBo IIPOBEPKU
HarpAMYy10 3aBUCUT OT TOI'0, HACKOJIbKO TOYHO YCTAHOBJIEH THUIT Ka)X0I'0 BbIBOJA ITPH IIPOECKTUPOBAHNN OMOJIMOTEKH KOMITOHEHTOB.

B mporiecce POBEPKHU MEKTPUUESCKUX TIPABUI COOOIIEHHS BHIIAIOTCS KAK «OIMMOKU» WM «ITPeaypeKICHUsI».

: npafun

ERC | MapameTpei

OTyeT ERC: CoobLieHna:
Bcero: 1

MpegynpexgeHna:| 1

Owmnbrmn: 0

CoznaTe daiin ERC oT4eTa

Cnucok owmbok:

Tun owmnbku(4): KoHpNnUKT Mmexay BeiBogaMi. Cepbe3HOCTE: NpPeAyNpexgeHne

+ @ (256,54 Mm,83,82 mm): Beieog B12 (iByHanpaeneHHbIi) KoMnoHeHTa U9 coefuHeH
c

o @ (72,39 mm,237,49 mm): Boisog 1 (Buixoa NUTaHWA) KoMnoHedTa #PWRO7 (uens 41).

¥0anuTe MapKepsl BeINonHWTE 3aKpLITE

9.1 Kak npou3Boautb NpoBepKy NpaBun

HpOBCpKy IMMpaBWJI MPOCKTUPOBAHUS HAYMHAIOT C HAKATHUA KHOIIKU ﬂ .
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Hpenynpemneﬁnﬂ pacroararoTcs Ha 9JIEMEHTAX CXEMbI B MECTE OGHapy)KCHI/IH OIIMOKU (BBIBOIII)I nJIn MCTKI/I).

3ameuyaHue

+ B O1anoroBoM okHe, C MOMOLLbIO HaXaTuns Ha cooblueHwe 06 owmbKe MOXHO NEPEeiT K COOTBETCTBYHOLEMY MapKepy
Ha cxeMme.

B cxXeme, wenyok npa|30|7| KHOMKW Mblll Ha MapKepe I'Ipe,EI,OCTaBJ'IﬂeT ,D,OCTyI'I K COOTBeTCTByIOLIJ,eMy I'IOSICHﬂIOlLleMy
coobLeHuto.

Ta1<>1<e, 13 IUAJIOrOBOI'oO OKHAa MOKHO YAQJISAATh MapKEPbL OIIMOOK.

9.2 [lpuMep BbINONHEHUSA NPOBEPKU NpaBun

Ui 8
17 74150

Uil
15 741 oY

Oll :

B,HCCB INIOKAa3aHO YE€ThIPpE OIINOKM:

* JIBa BbIX0/1a OB OMIMOOYHO COSAMHEHBI BMECTe (KpacHas CTPeNIKa).
 JIBa BXOJa OCTaBJIEHbl HE MTOJKJIIOUEHHBIMU (3EJIEHBIE CTPEJIKK).

 Emg oaHa ommbOKa Ha CKPHITOM BBIBOJIE TMTAHUsI U3-32 OTCYTCTBUS hiiara NUTaHus (3eN€Has CTpesKa BBEPXY).

9.3 MonyuyeHue nHdopmaumm 06 owmbKax

IIlem4oK MpaBOil KHONKK MBIIIM HAa MapKepe BbI3BIBAET KOHTEKCTHOE MEHIO, O3BOJISIOIIEe OTKPBITh HH(POPMALIMOHHOE OKHO 00

OLINOKE.
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= S T
| 4B

YOanuTe MapKep

WHbopMauma o Mapkepe

e .00

YBenMYUTe MacluTab F1

¥MEHLLWWTE MacwTab F2
MepepyucoBaTh F

ABTO macwTab HOMe

PP P PME oW

Bribop macwTaba 8
Bruibop ceTkm b
K JaKpLITh

U ecnu BoIOpath nyHKT “WUH(pOpMaius o Mapkepe” — HOSBUTCS COOOIIEHHE C OMUCAHUEM OHIMOKH.

HHDopMauua o Mapkepe

Tun owwbku(2): BeiBop, He nogcoeguHed (W cumBon "He nopgKnw4yeHo"
He HaWpoeH ONA 3TOro BeIBOMa)

+« @ (177,80 MM,68,58 MM): Beieog 4 (Bxoa) koMnoHeHTa Ul He
noacoegMHeH.

JaKpBITE

9.4 BbiBOAbI NUTAHUSA U donarv NUTaHUS

OueHb Y4acTh MOSABJISIOTCS OIIMOKH WIH MpeaynpexaeHuA Ha BbIBOAAX IMATAHUSA, XOTS BCE BBIITIAIUT HOPMAJIbHO, KaK Ha IIPpUMEPE
BbIIIE. DTO MMPOUCXOUT IIOTOMY, YTO B OOJILIIIMHCTBE MPOCKTOB NMUTAHUE NoJaeTcs Yepe3 pa3beMbl, KOTOPLIC, CaMU 10 ceGe, HE

ABJIAKOTCA UCTOYHHUKaAMH (B OTJIMYUU OT PEryJIATOPOB, B KOTOPLIX BBIXOJ 0003HaYeH KakK ”BI)IXO)] HI/ITaHI/Iﬂ”).

Ecimi MHCTpyMEHT NPOBEPKHU SJEKTPHUYECKHX IPABIII OOHAPYKUT LIeTlb IUTaHUsI, B KOTOPOW HET HU OAHOTO BBIXOJA IUTAHUS, TO

6yIL6T CO3JaHO COO6LHCHI/IC O TOM, 4YTO BBIBO/JbI, MIOJK/IIOYEHHBIC K Il&HHOfI HEIHU — HE 3aIlTMTaHBbI.

Jla0b1 n36€xaTh MOKOOHBIX COOOIIEHN, HYXHO pa3mecTuts ¢iar "PWR_FLAG” Ha cooTBeTcTBYIOIIMIT cMMBOJ IuTanwust. [locMoTpuTe

Ha CJIeqyIOIHi TpUMep:




Eeschema 74 /163

PWR_FLAG PWRE_FLAG
WL

R
R

J1iC 0
17 Z41L 500

1D
15 741500

Cll L

Mertku OIMMOOK UCYE3HYT MPH CIIEAYIONIEH MPOBEPKe MPaBUIL.

B GonbrmncTBe ciy4aes, ¢piiar PWR_FLAG nomken Obith noakiou€n kK GND, Tak Kak peryjisiTopbl UMEIOT TOJIbKO BBIBOJI BHIXO/A
0003HaYeHHBIN KaK BBIXO]] TUTaHUS, a OOLIMI BEIBOJ — HeT (OH 0003HAYAeTCs1 Kak BXoJ utanus). Takum o6pa3om, 0OIuii POBOJL

Bcerzia Oy/IeT OCTaBaThCsl HEe 3alTUTaHHBIM, €CJIU He ucroyib3oBaTh PWR_FLAG.

9.5 Hacrtpouka

Bxkuianka Iapamempul 103BOJISIET HACTPOUTD IIPABUIIA COEIMHEHUH U YCTAHOBUTH YPOBEHb COOOIIEHUH (OIIMOKA MK TTPEAYPEKIeHHUE).
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MpoBepka anekTpudeckux npabun

ERC | MapameTphl

WMHALMaNM3MPoBaTe MO YMONYaHWK

Bxoq

BXO.verreree B Seon

BEXO oo [ ] E | ——

peywanpasnenvoi. | [ [ D) TpexcTabunLH

TPEXCTABUALHEI. ... B B S

MaccUBHbIM........ . . . . . He onpegeneHo

He onpeeneno.... W I ——

S— HEEWEWE ...

Brixon NUTaHWA... . E E w . E OTKPLITLIA KOANEKTOP
omepureii konnextop.... | [} | [ | W WHE N OTKpLITHIA SMATTEp
OTKPLITHIA SMATTEP. ... BE W W MEW W | He coeanHeno
He coemuHeN..... ENENENENENENERENENENE

HEEEE

HpaBI/ma HaCTpanBalOTCA HyTéM HaKaTHs JIEBOM KHOIIKY MBIIIIN HA KBaJpaTax MaTpullbl, HUKIINIECKU nepe61/1pa$[ BApUAHTBI: HOPMaAJIbHO,

npeynpekaeHue, ommoKa.

9.6 OTUYéT NpoBepKu npasun

Eciu ormeuena omnuust "Cozaateb daiin ERC oruera”, To Oyaer co3nan U coxpan€H ¢aiin ¢ uHdopmaipeil o npoBepke MpaBui

npoeKkTupoBaHus. Pacimpenue Takux (aitio — .erc. [lanee npuBeseH NpuMep coaepxuMoro daiina oTyéra.

Oruer ERC (C6 24 cenm 2016 11:50:12, Komuposka UTFEFS8 )

**x%**% Sheet /
ErrType (4) : KoHOIUKT MexXOy BbIBOLAMH. CEepbe3HOCTb: NpenylnpexIcHHe
@ (256,54 mMM,83,82 MM): BroiBom Bl2 (IByHanpaBIeHHHH) XKOMHNOHeHTa U9 coemuHeH C

@ (72,39 mM,237,49 Mm) : BeiBOLI 1 (BrIXOH MUTaHMY) KoMIoHeHTa #PWRO7 (uens 41).

>> Coofmenusg ERC: 4
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NnaBsa 10

Co3pnaHue cnucka coeguHeHUu

10.1 O630p

CIHCOK COeTMHEHNI — 3TO (paiii, comepKaluii ONMCaHNe TEKTPUIESCKUX COeTUNHEHII MeX 1y KOMIIOHeHTaMu. B HEM HaxoxsTCs:

b Hepequb KOMITIOHCHTOB.

¢ T'nobasbHble COC€IMHEHUA MEXKY HINMHAMA

CymiecTByeT HEeCKOJbKO (POPMATOB CIUCKA COeMHEHMN. IHOTa, CITMCOK KOMITOHEHTOB M CIMCOK SKBUIIOTEHIMAIBHBIX CBSI3EH
XPaHSATCS B OTAEbHBIX (paiiiax. CUCOK COeIMHEHU SIBJISIETCS] OCHOBOH MPU HCMOIb30BAHMY MPUIIOKEHHUH TPOEKTUPOBAHMUSI CXEM,

TaK KaK € €ro nNoMoIiblo OCyHECTBIACTCA CBA3b C APYTUM MMPOTrPpaMMHBIM obecrieuenriem CAIIP:

o [IpusoxeHus TpacCUPOBKH MEYaTHBIX ILJIAT.
* CuUMyJIATOPBI CXEM M IEPEXOJHBIX ITPOLIECCOB.

* Kommumsarops! IIVIVMC u Apyrux nporpaMMHUpyeMbIX MUKPOCXEM.
Eeschema nonnepxuBaer HeCKOIBKO (DOPMATOB CIIMCKOB COEANHEHHUI.

e ®opmatr PCBNEW (nieuaTHble 11aThl).
* ®opmatr ORCAD PCB?2 (nieuatHsle 1athbl).
¢ ®opmatr CADSTAR (nieuatHsle 1iaThl).

» ®opmat Spice (pa3aryHble CUMYISTOPHI).

10.2 dopmaTbl CMUCKOB COeaUHEHUN

-
"'\.‘_.'
=

-
Haxwmure KHOIIKY s YTOOBI OTKPbITH AINAJIOTOBOE OKHO Cl)OpMI/IPOBaHI/IH CIIMCKa COC,HI/IHCHI/Iﬁ.

Briopan ¢opmar Pcbnew
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Pcbnew | OrcadPCB2 | CadStar | Spice

CiropMUpoBaTL

MNapameTpel:
OTMEHWUTE
& ®opmaT no ymonyaHnmo % =

HobaeuTe naaruH

Menons3oBaTe MMeHS LlEI'IEI;\ no yMon4aHuo

Marn crncka Ueneii:
interf_u.net

Bribpan popmar Spice

Pcbnew | OrcadPCB2 | CadStar | Spice

CihopmUpoBaTh

MapameTphl:
% OTMEHUTL
DopMaT No YMOI4aHND
. 3anycTWTb CUMYRATOD
Mpedike obozHaveHnid 'U' n 'IC ¢ "X OobaBuTe NRarvH

McnonesceaTe HomMepa LlE!'IEIFI K3k nMmeHa LLEI'\EI:'I

KoMaHOa cuMynaTopa: .
Mcnone3eeats MMeHa uenew No yMon4aHuw

Daln cnucka uenei:
interf_u.cir

C noMoI1IbI0 pa3HbIX BKJIJ0K MOKHO BEIOpaTh kenaeMslil hopmat. B popmare Spice MoxHO (popMHpOBaTH CITUCOK COSAMHEHUH C
YIPOIIEHHBIMU UMEHAMHU Lierield, uto gestaet SPICE-aiiisl 6oiiee unTabGeIbHBIMK, HIM HYMEPOBAHHBIMH, KOTOPBIE HCIIOTb30BAJINChH

B cTapbiX Bepcusx popmara Spice. [pu HaxaTun kHonku CpopmupoBats OyeT 3arpolieHo umsi daiina JUis CIICKa LeTe.

3ameuyaHue
CDOpMVIpOBaHI/Ie cnucka COE,EI,VIHeHI/IVI ans 60ﬂbLIJVIX CXeM MOXeT 3aHATb HECKO/TIbKO MUHYT.

10.3 TlMpumepbl cCNUCKOB COeAUHEHUN

Hirke mokasaH IpoekT cxeMsl, ucronp3ylommuii oudnmorexky PSPICE:
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-PSFICE .model O2MZ222 npn LbT=2001
-gnucap AC 1A IMeg + 1.2
- -PSFICE . %1 1@ 12 0.3
+P3FICE .priph ac vivouk )
+gnucap .ploe =3 vinodes! L-1,5)

1
[
z

(ST

s e I

= 13w = 13w =12 - 13w L 1
Fiz
3 I T & wOuT
[FE]
Getyz2e=
[u]
[rR] [FE} =
Qe = P
T
YIH g 1+
m
— FI@ n
E
: i
=3 =
il - -
[ [x 8 [n

ITpumep conepxumoro ¢aiiia cnucka ueneit B popmate PCBNEW:

# Eeschema Netlist Version 1.0 generee le 21/1/1997-16:51:15
(

(32E35B76 $noname C2 INF {Lib=C}

(1 0)

(2 VOUT_1)

)

(32CFC454 S$noname V2 AC_0.1 {Lib=VSOURCE}
(1 N-000003)

(2 0)

)

(32CFC413 $noname C1 1UF {Lib=C}

(1 INPUT_1)

(2 N-000003)

)

(32CFC337 $noname V1 DC_12V {Lib=VSOURCE}
(1 +12V)

(2 0)

)

(32CFC293 $noname R2 10K {Lib=R}

(1 INPUT_1)

(2 0)

)

(32CFC288 $noname R6 22K {Lib=R}

(1 +12V)

(2 INPUT_1)

)

(32CFC27F S$noname R5 22K {Lib=R}
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(1 +12V)

(2 N-000008)

)

(32CFC277 $noname R1 10K {Lib=R}
(1 N-000008)

(2 0)

)

(32CFC25A $noname R7 470 {Lib=R}
(1 EMET_1)

(2 0)

)

(32CFC254 Snoname R4 1K {Lib=R}
(1 +12V)

(2 VOUT_1)

)

(32CFC24C $noname R3 1K {Lib=R}
(1 +12V)

(2 N-000006)

)

(32CFC230 $noname Q2 Q2N2222 {Lib=NPN}
(1 VOUT_1)

(2 N-000008)

(3 EMET_1)

)

(32CFC227 $noname Q1 Q2N2222 {Lib=NPN}
(1 N-000006)

(2 INPUT_ 1)
(3 EMET_1)
)

)

# End

B ¢popmare PSPICE cniucok 1iernei BbIMISIIUT Tak:

* Eeschema Netlist Version 1.1 (Spice format) creation date: 18/6/2008-08:38:03

.model Q2N2222 npn (bf=200)
.AC 10 1Meg \*1.2
.DC V1 10 12 0.5

R12 /VOUT N-000003 22K
R11 +12V N-000003 100

L1 N-000003 /VOUT 100mH
R10  N-000005 N-000004 220
C3 N-000005 0 10uF

c2 N-000009 0 1nF

R8 N-000004 0 2.2K
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Q3 /VOUT N-000009 N-000004 N-000004 Q2N2222
V2 N-000008 0 AC 0.1

c1 /VIN N-000008 1UF

\! +12V 0 DC 12V

R2 /VIN 0 10K

R6 +12V /VIN 22K

R5 +12V N-000012 22K

R1  N-000012 0 10K

R7  N-000007 0 470

R4 +12V N-000009 1K

R3 +12V N-000010 1K

Q2  N-000009 N-000012 N-000007 N-000007 Q2N2222
01 N-000010 /VIN N-000007 N-000007 Q2N2222

.print ac v(vout)

.plot ac v(nodes) (-1,5)

.end

10.4 3ameyaHus 0 cnucKkax coeauHeHUn

10.4.1 TMMpepoctepexeHne 06 UMEHOBaAHUN 3N1IEMEHTOB CNMCKa CoeANHEeHUM

MHO:XeCTBO IPUIIOKEHUI, KOTOPBIE UCTIONB3YIOT CIMCKY COeJMHEHUH, He IO /IePKUBAIOT TPOOEITH B IMEHAaX KOMIIOHEHTOB, BHIBOJIOB,
Liereid ¥ MpoYnx JaHHbIX. M30eraiiTe mpoOesoB B METKax, MOJsSX 0003HAYEHHUI U 3HAYCHHMI KOMIIOHEHTOB WJIA UX BBIBOJIOB [UIsI

obecrieueHrsT MaKCUMaJIbHOM COBMECTHMOCTH.

ITo Toii ke MNpUYUHE, CTICUAJIbHBIE CUMBOJIbI, OTJIMYHBIC OT JIATUHCKUX 6yKB nu HI/I(I)p, MOT'YT BbI3bIBATH HpO6HeMLI. 3aMeTbTe, 9TO

orpaHuueHue He cBs13aHHO ¢ Eeschema, oHO HyXHO 1151 TPUIOKEHNH, KOTOPBIE UCTIONB3YIOT OCOOBIN (popMaT crmcKa Heren.

10.4.2 Cnuckum coeamHeHun B chopmate PSPICE
Hns cumynstopa Pspice Hy:KHO, TOMHMO BCETro MPOYEro, BKIIOYATh B CIIMCOK COSAMHEHMI eIlé 1 HeKOTOPhIe KOMaH/IHbIe CTPOKU
(PROBE, .AC, u 1.1.).

Jobas CTpPOKa TEKCTa, PACIIOJIOKEHHAA Ha CXEME U HaUMHAOMIAACs C KJII0YEBOro CjoBa -pspice WA -gnucap 6y)]eT BCTaBJICHA

(63 3THX KJTI0YEBHIX CJIOB) B HAYAJIO CIIMCKA TIETIeH.

JlioGast cTpoKa TeKCTa, pacroioeHHas Ha CXeMe M HAuMHAIOIIAsICS C KJII0YEBOro CJIoBa +pspice wiv +gnucap Oyaer BcTaBjieHa

(6e3 3THX KJII0YEBHIX CJIOB) B KOHEII CITUCKA IIeTel.

3I[CCI> MMPEACTAaBJIEH IpUMEP UCITOJIb30BAHUA HECKOJIbKUX OJAHO-CTPOYHBIX TEKCTOBLIX oJiel u OJHOI'O MHOTI'O-CTPOYHOI'O:




Eeschema 81/163

S

=
[ 22K ]
. ke .

L0k |

- Rz

[ LOK ]

- RL .
=

-

i —FSPICE .model Q2N2227 npn (bf=200)
| -gnucap AC dec 10 1Meg L2
—PSPICE DO YL 10 12 0.5 - - - - e
L 4PSPICE .print ac v(eout)
tgnucap .plot ac winodes) (- 1.5}

i A PSPICE .model MPN NPN

io.model BNPOPNEO
Wb CNProgram Filess T8 Tspicelvslibvemphstandard.bjt
Lbackanno o o o

K mpumepy, eciu Habpath cremytonmii Tect (6e3 UCIOoMb30BaHUS METOK !):

-PSPICE .PROBE

to ctpoka .PPOBE 6yzeT BcTaBiieHa B CITIUCOK COEIMHEHUIA.
B npenpiayIiiemM npuMepe Tpu CTPOKU ObUTH BCTABJICHBI B HAYAJIO CIIMCKA IIETIel, a JIBe — B €ro KOHell, [0 STOMY METO.y.
[pu MCcnoTBb30BaHUM MHOTO-CTPOYHOTO TEKCTA, KITIOUEBHIE CIIOBA +PSpice WM +gnucap HyKHO YKa3bIBaTh TOJIBKO OIMH pas3:

+PSPICE .model NPN NPN
.model PNP PNP
.1ib C:\Program Files\LTC\LTspiceIV\lib\cmp\standard.bjt

.backanno

pru 3TOM 6y)ICT CO3JaHO YE€ThIPE CTPOKU:

.model NPN NPN
.model PNP PNP
.1ib C:\Program Files\LTC\LTspiceIV\lib\cmp\standard.bjt

.backanno

Taxkxe, 3ametbTe, uto Henb GND nomkHa HazbiBathest 0 (HOJb) ass1 Pspice.
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10.5 [poune cbopmarthbl

Jst popmMHUpOBaHUs CIMCKOB COEAMHEHUH B APYTHX (popMaTax MOXKHO HCIIOIb30BATh KOHBEPTEPHI B BUIE ITATUHOB. DTH KOHBEPTEPHI

aBTOMaTuyecku 3amycrsrcsa u3 Eeschema. B pasnene 14 gaHbl HeKOTOpbIe MOSACHEHUS U IPUMEPhI TAKMX KOHBEPTEPOB.

KonBeprep — 3T0 TeKCTOBBIH (haiii B XIs-hopmaTe, XOTSI MOTYT HCHOIB30BATHCS U IPYTHE SI3bIKH, Takue Kak Python. Korpa ncrons3yercs
xls popmar, npusioxenue (xsltproc.exe nim xsltproc) cunTeIBaeT BpeMeHHBIH (ailil, cozpaHHblil Eeschema, u daiin koHBepTepa a1s
co3iaHMs BBIXOIHOTO (haiiia. B maHHOM citydae, (aiin KoHBepTepa (Tadymia CTUIIel) OYeHb MaJl €ro JIETKO MHCATh.

10.5.1 TlMoprotoBkKa AManoroBoro oKkHa

Jlo6aBUTH HOBBIH IJIATVMH [JIsI CO3JAHKS CITMCKA COEIMHEHNI MOXHO C TIOMOIIBI0 KHONKH ~J{00aBUTh TUIarud.”

CthopMWpOBaTE
% OTMEHWTE

OobaenTe NAaruH

WMcnonb2o0BaTe MMeHa LI,E'I'IE'I.:”'I no YMon4aHKk

3meck MoKa3aHO OKHO HACTpouKH miarnHa PadsPcb:

Pcbnew | OrcadPCB2 | CadStar | Spice | PADS-PCB

ChopMUpoEaTE

MNapameTphbl:

% OTMEHNTE
DOPMAT N YMOMHEHND

LobaeuTe naarkH
KoOMaHga crncka uenei:

xsltproc -0 "%0" "fusr/lib/kicad/plugins/netlist_form_pads-pcb.xsl” "%l”
YOanuTe NANarvH

HaumeHoBaHWe:
PADS-PCB

@arn crvcka Uenei:

JL71st HACTPOMKHM HYXKHO YKa3aTh:

* HammeHoBaHue (Hampumep, MMs (popMaTa CIUCKa Liernei).

» KomaHnny a1s 3armycka 1JiariHa.
[pu popMupoOBaHIH CIIMCKA COEANHEHMIA:

1. Eeschema co3naet BpeMeHHbIH (aitn *.tmp, Haripumep, test.tmp.

2. Eeschema 3anmyckaeT Mj1arvH, KOTOpbIid CUMTHIBAET test.tmp U co3/aeT test.net.
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10.5.2 ®dopmMar KOMaHOHOM CTPOKMU

Jaree npuBeIEH MpuMep, B KOTOPOM HCHONIB3yeTcs Xsltproc.exe B KauecTBe MHCTPYMEHTa IpeoOpa3zoBaHus (aiiios .xsl u netlist_form_pad

pcb.xsl B KauecTBe KOHBEpTEpa:

f:/kicad/bin/xsltproc.exe -0 % O.net f:/kicad/bin/plugins/netlist_form_pads-pcb.xsl %1

rae:
f:/kicad/bin/xsltproc.exe A tool to read and convert xsl file
-0 %0.net Output file: %O will define the output file.
f:/kicad/bin/plugins/netlist_form_pads-pcb.xsl File name converter (a sheet style, xsl format).
9%l Will be replaced by the intermediate file created by
Eeschema (*.tmp).

Jlist cxeMsl ¢ MMeHeM test.sch KomaHIHast CTpoKa OyIeT MOCTPOeHa Tak:

f:/kicad/bin/xsltproc.exe -o test.net f:/kicad/bin/plugins/netlist_form_pads-pcb.xsl test.tmp.

10.5.3 KoHBepTep n Tabnuua ctunen (NnaruH)

ITO OYeHb MPOCTasi YaCTh MPOTrPAMMBI, IOTOMY YTO €€ 3a/laya TOJIBKO Mpeodpa3oBaTh BXOAHON TEKCTOBbIN (haiin (BpeMeHHbIH

TEKCTOBHIH (DaiiiT) B Ipyro¥ TEKCTOBBIH (haiti. Bosee Toro, n3 BpeMEHHOT0 TEKCTOBOTO (haiiyia MOKHO CO3/1aTh MepeveHb SJIEMEHTOB.

ITpu ucrnonb30BaHKY Xsltproc B KauecTBe MHCTPYMEHTA MPpeoOpa30BaHusl HY)KHO CO3JaTh TOJbKO TAOJMILy CTHIICH.

10.5.4 ®opmar BpeMeHHOro channa cnucka coeauHeHumn

Cmotpure pazaen 14, 4ToObl MOMyYHUTh OO0JIbIIIE TOJPOOHOCTEH 0 Xsltproc, (hopmaTe BpeMeHHOro haiiia M HEKOTOPBIX PUMEPOB

TaOIUI CTUIEH TSI KOHBEPTEPOB.
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naBa 11

YepuyeHune U neyartb
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BBeneHue

Hoctyn K 000MM KOMaH/aM, IeYaTH 1 YepUEHHsI, MOXKXHO MOJIYyYUTh Yepe3 MeHio ~daiin”.

@ain | MNpaBka MpocMoTp PasmecTWTe  HacTpoWkW  WHCTpymeHTHl  Cripaeka

. [oBaBuTh NMCT CXEMBI @ @ Q Q G [Q\ E

[\

HE HacTpolki cTpaHWLkl 2
: s T
() MenaTh = ‘
f= =i
YepTnTh r il
]
ﬂ 3aKpLITh Ctri+Q YepTuTk B bydep obueHa H
L n ~l® HEERER R

IonnepxuBaioTes cienyomue Boixoansie ¢opmatsl: Postscript, PDF, SVG, DXF u HPGL. Takke, MOXHO HaIllpsIMyIo IiedaTaTb

Ha IIpUHTEpE.

11.1 OcCHOBHbIe KOMaHabl NeyaTun

YepTuTh TEKYIWMIi JUCT

CO3JaCT OJUH (paﬁ)'[ TOJIBKO JId TEKYIIETO JIUCTA.

YepTHTh BCE JHUCTHI

MO3BOJISIET HAUEPTUTD BCIO MEPAPXUIO (110 OHOMY (aiiTy AJIs1 KakJOTO JICTa).

11.2 Yeptutb B chopmare Postscript

STOT NapaMeTp MO3BOJIsIET co3naBarth PostScript daiinsl.
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OVpeKTopKA HazHa4YeHWA:

ftmp/ 063op...
MapameTpel CTRAHWUEL  PopMmaT OBL e HacTpoAKK
Pasmep mucTa: @® |Postscript| ToAWWHE NWHAW N0 YMONYAHUK (MM):
® dopmat cxemsl PDE 0,152 HepTUTh TEKYLUWMA AncT
Ad Pemum
SVG
N @ Lger | YepTWTh BCE MCThI
DXF

YepHo-bentii
HPGL 3aKphITh

& YepTuTe dopmaTHy pamky

CooblLueHWA:
CoobLueHWA:

Ownbka: He yaoaeTcA co3nate hain 'fusr/share/kicad/demos/interf_ufinterf_u.ps'.
Hepuerue: ftmp/interf_u.ps' OK.

duneTp: [ Bce CoXpaHWTe OTHET B ain...

B kauectBe nMeHU (haiiia UCHONB3YETCs UMSI JIUCTA C PACIIMPEHUEM .pS. MOKHO OTKJIIOUUTH ONLKI0 "HYepTuTh hOPMaTHYIO PAMKY .
10 GyzeT Moje3Ho NpH nocieayomeM npeodpasosannu B Encapsulated PostScript (popmat .eps) s nepegaun NoJy4eHHBIX

YyepTexker B TEKCTOBbIE pelakTOphL. ToJie coOOIIeHn COAEPKUT CIIUCOK CO3AaHHbIX (haiisIoB.

11.3 Yeptutb B chopmare PDF

[NpEKTOPKA Ha3Ha4YeHUA:
OBzop...
MapameTpel CTpaHWUEl  DopMaT OBLWe HacTpolkK
Pasmep nucTa: Postscript  TOMLIWHE AMHWW N0 YMOAYaHW (MM):
0,152 i
@® oopmat cxemsl @ [POF HepTWUTh TEKYLUMIA ANCT
Ad Pexknm
5VG
N @ Uger | YepTWTk BCE NUCTHI
DXF
YepHo-Benwli
HPGL 3aKpLITh
& YepTuTh dopmaTHYO pamky
CooBLieHna:
CooBLeHna:
duneTp: [ Bce CoXpaHWTk OTHET B hain...

IMo3Bonsier co3naBaTh (aitibl ueprexei ucnonb3ys popmat PDF. Mms daiina 06pa3yeTcst U3 UMEHH JIMCTA ¢ J0OABIEHUEM PaCIMPeHu s
.pdf.
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11.4 Yeptutb B chopmare SVG

OVpeKTopKA HazHa4YeHWA:

MapameTphl CTPaHWULl  PopMaT
Postscript

PDF

@ [svG
DXF
HPGL

CooblLueHWA:
CooBLueHnA:

duneTp: [ Bee

0B3op...
0BlWwke HacTpolkn
ToOAWWHE AMHAK Mo YMOAYaHW (MM):
0,152 HepTUTh TEKYLLUWA AUCT
Pexiam
@ Lger | HYepTWUTE BCE NNCTHI |

YepHo-Bensii
EpHO-DenkIn 33KphITh

& YepTuTe dopmaTHY pamky

CoxpaHWTe oTHeT B dain...

IMo3BonsieT co3naBath (haiiibl yeprexkei ncromnb3ys popmar SVG. Vims daiina o6pasyercst 13 UMEHM JIMCTa ¢ J0OaBJICHUEM PacIIMpeHus

.Svg.

11.5 Yeptutb B bopmarte DXF

OVpeKTopA HasHa4YeHWA:

MapameTphl CTPaHWLUEl  PopMaT
Postscript

PDF
SVG

@ [DXF
HPGL

CooblLueHWA:
CoobLueHWA:

duneTp: [ Bee

0B3op...

0BlWwe HacTpolkn
TOAWMHE AMHAKW N0 YMOMYEHWD (MM):
HepTUTb TEKYLLWMA AMCT

Pexm
YepTWTb BCE NNCTHI
@® Lper (L8R |

YepHo-Bensii
EpHO-DenkIn 33KphITh

[ YepTuTe dopmaTHY pamky

COXpaHWTL OTYET B hain...

INo3Bossier co3naBath (haiiiisl yepresxei ucrombiys popmatr DXF. Mms (aiina o6pas3yercs n3 IMeHH JIUCTa ¢ J0OaBICHHEM pacIIAPEeHIUs

.dxf.
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11.6 Yeptutb B hopmarte HPGL

INo3BomsieT co3maBath aiiisl yepTexeit ncnonssys popmat HPGL. B atom popmate MOXHO 3a1aTh:

* Pa3smep sucra.

e Hauano KOOpAWHAT.

* TommuuHy nepa (B MM).

,HI/IZUIOFOBOC OKHO Y€PUYCHUA BBIITIAOUT KaK IIOKA3aHO Jajiee:

ﬂMpEKTpr‘Iﬂ Ha3Ha4eHWA:

MapameTphl CTRaHMLUkI
MapameTpbl HPGL

Pasmep nucTa:

3

dopmMaT cxemebl

Ha4ano KoopouHaT
@® B nesom HuxHem yray

Mo LUeHTpY CTPaHWULbI

TonwmHa nepa (Mm):
0,483

CooblieHwna:
CoobLieHns:

®unsTp: [ Bce

GopmaT
Postscript

PDF
SVG
DXF

@® [HPGL

OBLMe HACTpoRKK
ToNWWMHE MUHAK MO YMOAYHWD (MM):

Pexiam
® LUser

YepHo-Benii

B YepTuTh dopMaTHYH paMky

CoxpaHWTe oT4eT B daiin...

OBzop...

HepTWUTh TEKYLLWA nncT

HYepTWTk BCE NUCTHI

3aKphLITh

Nms daiina odpasyercst U3 MIMEHH JIMCTA ¢ J0OaBJIEHUEM pacimpenust .plt.

11.6.1

YcraHoBKa pa3mepa nucTta

ITo ymosyanmio, BeOpaH popmat cxemsl. [1pu aTOM, OyeT CIoIb30BaH pa3Mep JICTA, YCTAHOBJICHHBIN B HACTPOMKAX CTPaHULIBL,

u maciurtad, pasueiii 1. Eciu BeiOpan apyroi pasmep jmcta (A4 npu pasmepe AO win A npu pasmepe E), To maciurad Oyaer

oJj00paH TaK, YTOOBI 3aMOTHUTh CTPAHMILY.

11.6.2 HacTtpouka cmeLL,eHns

HHH BCEX CTAHAAPTHBIX PA3MEPOB, MOXKHO MOACTPOUTHh CMEIIEHUEC LICHTPA YE€PTCIKA TAK TOYHO, KaK TOJIBKO 3TO BO3MOXKHO. HCHO

B TOM, 4TO IVIOTTEPHI MOTI'YT YEPTUTH UJIK OTHOCUTEILHO LHEHTPA, WJIXU OTHOCUTEJIbHO HUKHETO JIEBOI'O yIJla JIUCTA, U HCO6X0)II/IMO

3aJaTh BEPHOE CMeEIlIEeHNE s TPABUIIbHOI MOCTPONKH YepTexa.

Jpyrumu ciioBamMu:

b HHH IJIOTTEPOB C OHOpHOﬁ TOYKOU B HEHTPE JIMCTAa — CMEIICHUE NOJIKHO ObITD OTpULIATCJIbHBIM U PABHLIM IMOJIOBUHE pa3MeEpa

JIMCTA.
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e JI71s1 IUIOTTEPOB C ONIOPHOI TOYKOW B HIKHEM JIEBOM YIJIy — CMEIeHHE JOJDKHO ObITh paBHbIM 0.
JI1s1 yCTaHOBKY CMEILCHUS:

* BriOepure pazmep JmcTa.
* YcraHoBuTe CMEILEHUE 10 KoopAuHaTaM X 1 Y.

* TloaTBepauTe YCTAaHOBJICHHOE CMEIleHHE.

11.7 [MMeuartb Ha 6ymare

o

Komanna, jocrymHas yepes KHOIKY =, NO3BOJISIET IPOCMATPUBATD M CO3JaBaTh (haiiyIbl HeUYaTH AJ1s1 OOBIYHOrO NPHHTEpA.

MapameTpbl NEYaTH: )
HacTpolky cTpaHMLEI

[ NevaTate dopMaTHyD pamky

MpocmoTp
B MeyvaTw B YepHo-Benom pexKume

MeyaTb

3aKpLITE

IMapametp "TlevaTtats hopMaTHYIO paMKy”~ pa3peliaeT Wid 3amnpeniaeT neyaTb (GopMaTHONW paMKH U OCHOBHOM HAIIHCH.

IMapamerp "TleuaTs B 4epHO-0€IOM pekrMe” IEPEBOAUT NeYaTh B MOHOXPOMHBIH PeXUM. DTOT IapaMeTp, B OCHOBHOM, HYKEH IpH
WCTIOJIb30BAHNH YEPHO-OEJIBIX JTa3ePHBIX TPUHTEPOB, TAK KAK IIBETA NIEYaTAIOTCS B ITOJyTOHAX, M3-3a YETO YacTO CXeMbl CTAHOBUTCS

HE YUTACMBbIMMU.
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naBa 12

MpocMmoTp 6M6NMOTEK KOMMOHEHTOB

12.1 O6was nHchopmaums o 6uUbnnoTeKkax KOMMNOHEHTOB

KOMITOHEHT — 3TO 3JIEMEHT CXeMBI, KOTOPBIi COAEPKUT ycIoBHOe rpadideckoe obo3HadeHue (YI'O), s5eKTpuiecKre CoeAMHEeHNS

U 0141, OTIpe JeIAI0IIMe KOMIIOHEHT. KOMITOHEHTBI, CIIOJIb3yeMble B CXeMe, XpaHsTcs B Oudmorekax. Eeschema conepxut uHCTpyMeHT
1151 co3anust OGMOIMOTEK KOMIIOHEHTOB, KOTOPBIIT II03BOJISIET CO3/1aBaTh HOBbIE OMOIMOTEKH, JOOABISTH, YAAIATh U IIEPEMEIIATh
KOMITOHEHTBI M1y OUOIMOTeKaMK, SKCIIOPTUPOBATD UX B (Paiibl U MMIIOPTUPOBATh 00paTHO. IHCTPYMEHT peJJak THPOBAHUS OMOJIMOTEK

Mpe0CTaBIIsIeT IPOCTOM MyTh K yIpaBJeHuio (hailiaMu OUOIMOTEK KOMIIOHEHTOB.

12.2 0630p 6MO6NMOTEKN KOMMOHEHTOB

Bu6rmoTeka KOMIIOHEHTOB COCTOMT U3 OJIHOTO MJIM HECKOJIBKUX KOMITOHEHTOB. OOBIYHO, KOMITOHEHTHI OO BETUHSIOT MO (DYHKIIMOHAIBHOMY

Ha3HA4YCHUIO, TUILY, u/vm ITPONU3BOAUTEIIIO.

KoMmnoHeHT cocTOUT u3:

* I'pacpuieckux 3;1eMeHTOB (JIMHUM, OKPYKHOCTEH, AYyT, TEKCTA U IIp.), ONPEIeIoNMX ero rpadieckoe MpeAcTaBIeHue.

* BBIBOJOB, KOTOpPBIE UMEIOT KaK rpadpuecKie CBOMCTBA (JIMHUS, AMHAMUYECKUI, MHBEPCHBIH, TAKTOBBIN IO 3aJHEMY (PpOHTY U
Tp.) U JIEKTPUYECKUE CBOMCTBA (BXOJ, BBIXO[], JBYHAIIPABJIEHHBIN U T.J1.), KOTOPBIE UCIIOIB3YIOTCS IS IPOBEPKU NEKTPUIECKUX

npaBu npoexktuposanus (ERC).
* Tloneii, Takux Kak 00O3HaUYEHHE, 3HAUCHNE, HA3HAYEHHOE 0CA/I0YHOE MECTO JUIsl IPOEKTa MEeYaTHOH TUIaThl U JpyTHe.

¢ TIceBIOHMMOB, UCIIOJIb3YEMBIX [UTsl CBSA3BIBAHMS IMOJOOHBIX KOMIIOHEHTOB, TakuxX Kak 7400 u ero ananoros 74L.S00, 74HCO00 u

7437. Bce 3TU NICEBIOHUMBI CCBUIAIOTCS K OTHOMY M TOMY K€ KOMIIOHEHTY.
JIns co3aanus MpaBUIBHOIO KOMIIOHEHTa HEOOXOAUMO:

b Onpenenmb, COCTOMT JIM KOMIIOHEHT U3 HECKOJIbKUX YacCTeH.

b Onpe)lem/m), HUMEET JIM KOMIIOHEHT aJIbTEPHATUBHOC HAYEPTAHUEC, TAKIKE N3BECTHOEC KaK AOIMOJJIHUTEIbHOE 0003HaYEHHUE TI0 aec

Moprany.
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® Ha‘lepTI/ITb €ro rpa(pnqecxoe 0003HaUEHUE HCTIOJIb3Y S JIMHUM, TPAMOYT'OJIbBHUKU, OKPYIKHOCTH, IMOJIUTOHBbI U TEKCT.

* Jlo6GaBUTH BBIBO/IbI, BHUMATEJILHO HA3HAYAsI KAXKIOMY rpadpuieckoe MpeicTaBieHre, UMsi, HOMEp U JIEKTPUYECKUi Tl (BXOJ,

BBIXO]I, TPEXCTAOMJIbHBIN, BHIBOJI TUTAHUS U T.IL.).

° HO6aBI/ITb TNICEBJOHUMBI, €CJIIN JPYTUE€ KOMIIOHEHTbI UMCIOT TAKOC KE 0003HAYEHHE U PacIiOJIO)KEHNE BBIBOAOB, WX yIAJIUTh UX,

€CJTH KOMITOHEHT OB CO31aH Ha OCHOBE ApPYroro.

® HO6aBI/ITb HOIMOJIHUTEJIbHBIC T10JIA, TAKHUE KaK UMA NOCAAO0OYHOI0 MECTa, UCIIOJIb3yEMOTI'O IIPU MPOCKTUPOBAHUN IeYaTHOI IJ1aThl,

n/umm YCTaAaHOBUTDb UX BUJUMOCTD.
b HOKyMCHTHpOBaTb KOMIIOHECHT, HyTéM 3aIlIOJIHEHHA CTPOKU OIMUCAHMA, YKa3aHWUA CCbUIKU Ha CITPaBOYHYI0 JOKYMEHTALIHIO U TIP.

» COXpaHHUTH €ro B CIPOEKTUPOBAHHON OMOJIOTEKE.

12.3 0630p penakTopa 6M6NMOTEKUN KOMMNOHEHTOB

OCHOBHOE OKHO peJlakTopa GUOIMOTEK KOMIIOHEHTOB II0Ka3aHO Hrke. OHO COCTOMT U3 TPOUX MaHe el MHCTPYMEHTOB JJ1s1 ObICTPOro
JOCTyNa K OCHOBHBIM KOMaHZIaM W MOJs AJsl IPOCMOTpa U peJakTHpoBaHusA. Ha maHe siXx MHCTPYMEHTOB pacIoJIOXKEeHbl HE BCE

HOOCTYITHBIE KOMaHbl, OCTaJIbHbIE MOXXHO HaWTH B MEHIO.

flibrary lib [Tone
@ain Mpaeka [MpocmoTp PasmecTWTe HacTpolikm Cnpaeka
- - P A . o .
D6 |6 > ite o ET &% Q QR DD |[erea .
. . A
o <t °T
<« T
= 1 Q)
IS & Ny _ O
> U 3 ©
= D
< = 74L &
»
_P-w
»
ol
Wma MceegoHKUM HacTe KoHTyp Twn OnucaHne Knw4eesle cnoea HokyMeHTauMA
74L500 OTCyTCTBYET A HopmansHo HacTk Quad nand2 TTL nand2
Z£6,51 X 8,90 Y-6,35 dx 8,90 dy-6,35 dist 10,93 MM

12.3.1 OcHOBHas NaHe/lb UHCTPYMEHTOB

OcHOBHas1 naHeb HWHCTPYMEHTOB, KaK 06LI‘{HO, pacnoiokeHa B BerHCﬁ YaCTU OCHOBHOI'O OKHA U COCTOUT U3 KOMaH/] YITPpaBJICHUS
6H6HHOTCKOﬁ, OTMEHBI/ TOBTOPEHUSA HeﬁCTBHﬁ, MaCHITa6I/IpOBaHI/IH 1 BBI3OBa OWAJIOrOB HaCTpOﬁKPI KOMIIOHEHTA, KaK IIOKa3aHO

HMIKE.

ol & [_'CQ 1}1}%:{}¢ ‘[I] : Bng T # & & QR :[} YacTs A + |[7aLs00 iy

&f
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Save the currently selected library. The button will be disabled if no library is currently selected

or no changes to the currently selected library have been made.

Select the library to edit.

Delete a symbol from the currently selected library or any library defined by the project if no

library is currently selected.

Open the symbol library browser to select the library and symbol to edit.

Create a new symbol.

Load symbol from currently selected library for editing.

Create a new symbol from the currently loaded symbol.

Save the current symbol changes in memory. The library file is not changed.

Import one symbol from a file.

Export the current symbol to a file.

=Ly gveE a=

Create a new library file containing the current symbol. Note: new libraries are not automatically

added to the project.

Undo last edit.

Redo last undo.

Edit the current symbol properties.

Edit the fields of current symbol.

Test the current symbol for design errors.

Zoom in.

Zoom out.

Refresh display.

Zoom to fit symbol in display.

Select the normal body style. The button is disabled if the current symbol does not have an
alternate body style.

¥ o 00 e e

Select the alternate body style. The button is disabled if the current symbol does not have an

alternate body style.
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FOF
" Show the associated documentation. The button will be disabled if no documentation is defined
for the current symbol.
Unik A v . . . . . .
Select the unit to display. The drop down control will be disabled if the current symbol is not
derived from multiple units.
T4L500 v
Select the alias. The drop down control will be disabled if the current symbol does not have any
aliases.
-
6— Pin editing: independent editing for pin shape and position for symbols with multiple units and
alternate symbols.
Show pin table.

12.3.2 [laHenb UHCTPYMEHTOB YEepPTEXHbIX 3/1EMEHTOB

BepTI/IKEUII)HaH NaHeJIb THCTPYMEHTOB, PACIIOJIOKEHHAA C HpaBOﬁ CTOPOHBI OCHOBHOI'O OKHa, ITO3BOJIACT pa3MellaTb BCE HCO6XOIII/IMI>IC

3JIeMeHTHl 0003HAYEHN KOMIIOHEHTa. B TabnuIie Hirke IpUBEIeHO ONMCAHNe KaX 0N KHOIIKIL.

L} Select tool. Right-clicking with the select tool opens the context menu for the object under the cursor.
Left-clicking with the select tool displays the attributes of the object under the cursor in the message panel at
the bottom of the main window. Double-left-clicking with the select tool will open the properties dialog for

the object under the cursor.

Pin tool. Left-click to add a new pin.

Graphical text tool. Left-click to add a new graphical text item.

Rectangle tool. Left-click to begin drawing the first corner of a graphical rectangle. Left-click again to place

the opposite corner of the rectangle.

Circle tool. Left-click to begin drawing a new graphical circle from the center. Left-click again to define the

radius of the circle.

S O4-5

Arc tool. Left-click to begin drawing a new graphical arc item from the center. Left-click again to define the

first arc end point. Left-click again to define the second arc end point.

Polygon tool. Left-click to begin drawing a new graphical polygon item in the current symbol. Left-click for

each addition polygon line. Double-left-click to complete the polygon.

Anchor tool. Left-click to set the anchor position of the symbol.

Import a symbol from a file.

Export the current symbol to a file.

@ gla & U

Delete tool. Left-click to delete an object from the current symbol.
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12.3.3 [laHenb UHCTPYMEHTOB NapaMeTpoB

BepTI/IKEUII)HaH MaHeJIb UHCTPYMEHTOB, PacClOJIOKEHHAs C JIeBOM CTOPOHBI OCHOBHOI'O OKHa, IMO3BOJIACT YCTAHOBUTb HEKOTOPLIC

napamMeTphl peJakTHpoBaHus. B Tabmiiie Huxe puBeaeHa Ta0MIa ¢ OMUCAHIEM KaKJOH KHOITKH.

sees Toggle grid visibility on and off.
in
— Set units to inches.
mm
— Set units to millimeters.
Toggle full screen cursor on and off.

12.4 Bbibop u ynpasneHue 6uMbnumorekon

BriOpath Tekylylo OUOIMOTEKY MOKHO C TOMOIIIBIO KHOIIKH m, KOTOpasl MOKa3bIBaeT BCE IOCTYITHbIE OMOIMOTEKH U MIO3BOJISIET
BBIOpaTh OfIHY M3 HUX. Korga KOMIOHEHT 3arpykeH WM COXpaHEH, OH OyleT MOMeIEH B 3Ty Oubimoreky. B kauectBe umeHn

KOMITOHEHTa B OMOIMOTEKe IPMHIMAETCSI COZIEPKMMOE ero nosist “3HaueHue”.

3aMmeuyaHue

 CHayvana HyxHo 3arpy3utb 6mbnuoteky B Eeschema, 4tobbl NOTOM Nony4MTh OOCTYN K €€ COAepXMMOMY.

« CopepxmMoe Tekyllei OUBIMOTEKM MOXHO COXPaHWUTb MOCNE BHECEHHDBIX U3MEHEHWIA C MOMOLLbIO KHOMKK la n3
rNaBHOW MaHeNn UHCTPYMEHTOB.

* KOMMOHEHT MOXHO yoanntb N3 6I/I6J'II/IOTeKI/I, HaXaB Ha KHOIMKY E‘ .

12.4.1 Bbi6op M coxpaHEeHNe KOMMOHEHTa

ITpu penakTMpOBaHUKM KOMIIOHEHTA, M3MEHEHHsI, HA CAMOM JieJie, IPUMEHSIIOTCS He K KOMIIOHEHTY U3 OUOJIMOTEKH, a K KOIUH,
PACIOIOKEHHON B MAMSATH KoMIbioTepa. JIloOble ornepaiiuu pejak THPOBaHU S MOXKHO JIETKO OTMEHUTh. KOMITOHEHT MOXKHO 3arpy3uTh

13 JIOKAJIbHOW OMOJIMOTEKH UITH U3 CYHIECTBYIOLICTO KOMIIOHEHTA.

12.4.1.1 Bbl6Op KOMMOHEHTA

ITpu HaxaThK HA KHOTIKY [: 13 OCHOBHOJ ITaHEJ I HHCTPYMEHTOB, OTOOPA3UTCS IepeueHb JOCTYIHBIX KOMIIOHEHTOB, KOTOPbIE

MOYHO BBIOpATH U 3arpy3UTh U3 TEKYIIEH OMOIUOTEKH.
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3ameuyaHue

Ecnn Bbl6paH ncesgoHM KaKOFO-HI/I6yJJ,b KOMMNOHEHTAa, TO B 3aronoBke OKHa 6y,u,eT nokasaHo MMsa OpuUrnHanbHOro
KOMMOHEHTa, BMeCTO ncesgoHUMa. Cnucok NnceBaoHNMOB BCerga 3arpyxaertcs BMecte C KOMNOHEHTOM 1 ero MOXXHO
penakTmposartb. MoxHo co34atb HOBbI KOMMOHEHT, BblﬁpaB OOVH N3 NCeBOOHMMOB TeKylero KOMMOHeHTa u3

74L500 v

. I'IepBb||7| 3JIEMEHT CNncka ncesnoHNMOB gBNnseTCAa opurnHanibHbIM KOMMNOHEHTOM.

3ameuyaHue
<0
Takxe, Haxartme KHOmMKu Mo3BOJSET 3arpy3nTb KOMMOHEHT, KOTOPbI paHee Bbifl COXpaHEH C MOMOLLbIO KHOMKK

=

12.4.1.2 CoxpaHeHue KOMIMOHEHTa

IMocne npuMeHEHHBIX U3MEHEHHUH, KOMIIOHEHT MOXKHO COXPAHUTh B TEKYILer OMOIMOTEKe, HOBOM OMOIMOTEKE UM SKCIIOPTHPOBATh

B (pails1 pe3epBHON KOMUU.

Jl71st coxpaHeHHs1 I3MEHEHHOTO KOMITOHEHTA B TEKYIIIel OMOIMOTEeKe, HAKMUTE E . [ToxanyiicTa 3aMeTbTe, YTO KOMaH/1a OOHOBJICHUS

JIMIIb COXPAHUT U3MEHCHUS B BbIHeHeHHOﬁ mamaTti. O6 3ToM HYKHO NIOMHUTBH N0 COXPAHCHUS OUOINOTEKU.

YroObl HENOCPEACTBEHHO COXPAaHUTh U3MEHEHH I KOMIIOHEHTa B (haiiyi OMOIMOTEKH, HAKMUTE KHOTIKY EE , KOTOpas rnepe3arnuuer

CyIJ_IeCTByIOH_[I/Iﬁ (pafm OMOINOTEKH HOBBIM COACPKUMBIM CO BCEMU U3MEHCHUAMMU.

Eciu HyKHO cO371aTh HOBYIO OMOJIOTEKY, COAEPKAIILYIO TEKYIINI KOMITOHEHT, HAKMUTE m . ByzeTt BbIIaH 3anipoc Ha BBOJI UMEHU

HOBOW OMOJIMOTEKHU.

3aMeyaHue

HoBble 61bnunoTekn He [OBaBNAIOTCS B TEKYLMIA NPOEKT aBTOMATUYECKN.

HyxHo nobaBnsitb Bce HOBble, HeobxoanMble Ons cxembl, 6ubnmoTtekn B Tabnmuy 6ubnmnotek nNpoekTa ¢ NOMOLLbIO
COOTBETCTBYIOLLErO AManoroBoro okHa B Eeschema.

=2

Haxwmure , 4TOOBI CO371aTh (Dail, COAEPKAIIUIA TOJIBKO TEKYIIUN KOMIIOHEHT. DTOT (haid OyaeT CTaHaapTHOW OUOIMOTEKOM,
KOTOpast COJEPKUT BCErO OJJMH KOMITOHEHT. ETro MOXHO HCIOJIb30BaTh I UMIIOPTa KOMIIOHEHTa B Npyryio oudiuoreky. Takum

06pa30M, KOMaHZa CO3JaHuA HOBOI OUOJIMOTEKHU U KOMaH/1a 9KCIIopTa, B OCHOBHOM, OAUHAKOBBI.

12.4.1.3 TepemelueHne KOMNOHEHTa B Apyryo 6ubnmnoreky

MO)KHO, AOCTATOYHO MPOCTO, CKONMMPOBATb KOMIIOHCHT U3 OHHOﬁ OMOIMOTEKN B APYT'YIO UCIIOJIb3YS CIEAYIOINE KOMAaH/bL:

* BriOpath ucxoHylo OUOIMOTEKY, HaXaB KHOIKY m

° 3arpy31/ITL KOMIIOHCHT, KOTOpLIfI HYXHO IEPEMECTUTD, Ha’)KaB KHOIIKY [ . DTOT KOMITOHEHT 6yHCT MOKa3aH B 00J1aCTU PE€AAKTUPOBAHU:
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* BriOparh KOHEUHYI0 OMOIMOTEKY, HaKaB KHOIIKY m
* COXpaHHUTb TEKYIM KOMIIOHEHT B BBIEJICHHOW MaMATH HOBOW OMOJIMOTEKH, HaXKaB KHOIIKY B .

* CoXpaHUTh KOMIIOHEHT B (paily1 GUOIMOTEKH, HAXKaB KHOIIKY IB

12.4.1.4 OtMeHa U3MeHeHM KOMMNOoHeHTa

HpI/I PEAAKTUPOBAHUU KOMIIOHEHTA, U3MCHEHU S BBIITOJIHAIOTCS TOJIBKO HA/l pa60qeﬁ Komnuewn HaCTOAMCTO KOMIIOHCHTA OMOIMOTEKMN.
St0 3HAYHUT, YTO IIOKA U3MEHEHUS HE COXPAHEHBI B ITAMATU, KOMIIOHEHT MOXHO II€PE3Aarpy3nuTh 3aHOBO, OTMEHUB, TEM CaMbIM, BCE
cleslaHHble u3MeHeHus. Eciu u3MeHneHus YK€ 3allrCaHbl B [TaMATh, HO HE 3alIUCAHbI B cbaﬁn 6I/I6J'II/IOT6KI/I, TO BCEraa MOXHO BBIATH

13 PEAAKTOpa U Ha4aTb 3aHOBO. Eeschema oTMeHHT Bce M3MeHEHMSI.

12.5 Co3paHue KOMNOHEHTOB 6MbNMoTeku

12.5.1 Co3pnaHue HOBOro KOMMOHeHTa

HoBbli1 KOMIIOHEHT MOKHO CO3/1aTh, HaXaB KHOIKY :[:>- Byzer 3anpoleHo uMs KOMIIOHEHTa (3T0 MMs OyIeT UCHOJIb30BAaHO
B KayecTBe 3HAUEHMsI ero moJjis “3HaueHue” B pefaktope cxem), npedukc odosnauenus (DA, VT, R, ...), KonuuecTBo yacrei
(nanpumep, 7400 cocTonT U3 YETHIPEX YacTel) ¥, €CIIM HyKHO, JOTIOJHUTEILHOE HauepTaHue (Takke N3BECTHOE KaKk 0003HaYeHNe
o e Moprany). Ecnu npedukc 06003HaueHust He ykasaH, OyIeT UCIOIb30BaHO 3HaYeHue 1o ymordanuio “U”. Bee 311 napaMeTpsl

MOXKHO IIO3X€ U3MEHUTD, HO, BCE XK€, JIYULIE Cpa3dy 3adaBaTb BEPHbIC 3HAYCHUA.

AMNOHEHT 3

ObLMe HACTPORKH

MMA KoMnoHeHTa: MEW _GATE|

OBozHaveHWe Mo YMONHaHNH: u

Kon-Bo YacTell Ha Kopnyc: 1 -

Co30aTe QononHWTensHoe obo3HaveHne (Mo ge MopraHy)
Co30aTh KOMMOHEHT Kak CMMBOA NUTaHWA

Bce 4yacTK He B3aMMo3aMeHAEMEl

0bLKMe HACTPOAKH BLIBONOB

CMelleHWe TEKCTa BeIBDOA: a0

4k

[& Nokaszats Homep BeiBogA
[& Nokaszats uma BeiBOaE

[& Vma BoiBOOE BHYTPW

% OTMEHWUTH @QK
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By,HCT CO311aH HOBBII KOMITOHEHT C YKa3aHHBIMH BBILIC I[MapaMETpaMU U IPEACTABJIIEH B PEAAKTOPE, KAK IOKA3aHO HUKE.

: < : BribpaHa GubnuoTe
®ain  Mpaeka [MpocmoTp PasmecTwTe HacTpolkw Cnpaeka

D a &> ts o0 T & Q@

Sy eUyeoOH.57

Z17,00 X6,35 Y-2,54 dx 6,35 dy-2,54 dist 6,84 MM

12.5.2 Co3paHue KOMMOHEHTa Ha OCHOBe ApPYroro

YacTo KOMIOHEHT, KOTOPbIi HY’KHO C€NaTh, IOX0XK Ha OJIMH U3 YiKe CYIIeCTBYIOIMX B OubanoTeke. B 3ToM cityyae JIerko 3arpy3urhb

U MOIIPaBUTH CyI_[IeCTByIOHII/Iﬁ KOMIIOHCHT.

* 3arpysure KOMIIOHEHT, KOTOPBIA HYKHO B35Th 32 OCHOBY.
* Haxxmure KHONKY j: WM U3MEHUB €ro UM, UCHOJb3Ys IEJTYOK MPAaBOi KHOIKY MBIIIY Ha T0JIe 3HAYeHHUs U U3MEHUTE €r0
tekcT. [Ipu HaxaThy KHOMKY NyOnMpoBaHus, OyeT 3anpoIleHO HOBOE UM JUIsi KOMITOHEHTA.

* EcJu KOMIIOHEHT MeeT IICEBIOHUMBIL, OYIET MOKa3aHO COOOIICHNE C IIPEUIOKEHUEM yIAIUTh MX 3 HOBOTO KOMIIOHEHTA, YTOOBI
yCTpaHUTh KOH(IMKT B Oubmoreke. Ecin oTkazaTbest OT 3TOro, Co3[aHre HOBOrO KOMIIOHEHTa OyIeT OTMeHeHO. B 6ubnmoreke

KOMITIOHEHTOB HE MOXKET OBbITh ,U,y6J'II/IKaTOB UMEH WU IICEBJOHUMOB.

¢ BpinosHuTe Bce HCO6XO,[II/IMI)IG N3MCHCHHA B KOMIIOHCHTEC.

* OOHOBHTE HOBBII KOMIIOHEHTA B TeKyIlel OUOINOTEKe, HAKaB KHOIKY B WM COXPAHWUTE €ro B HOBOW OMOIMOTEKe, HAaXaB
KHOIIKY m WJIH, €CJIM HY)KHO, COXPaHUTE ITOT HOBBIIf KOMIIOHEHT B Ipyroii OMOINOTEKe, BHIOPAB [1s1 3TOTO APYTYI0 OMOIHOTEKY

C IIOMOIIbIO m " COXpaHHMB B He€ HOBBII KOMITOHEHT.

¢ Coxpanute (haiis Tekyien OudIMOTEKH Ha TUCKE C ITOMOIIbI0 KHOIKH IE
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12.5.3 CBoncTBa KOMNOHEHTa

CBoricTBa KOMITIOHEHTA JOJIKHBI OBITh BHUMATEJILHO 3a/JaHbI B IIpOLECCE €ro Co3JaHus, nHa1e, OHN 6leyT YHacCJI€JOBaHbI OT CKOITMPOBAHHOT

KoMMoHeHTa. YToObl N3MEHUTh CBOMCTBA KOMITIOHEHTA, HAXKMUTE KHOIIKY ~W™ , 6y,ZICT TMOKa3aHO AUAJIOTOBOC OKHO, KdaK Ha PUCYHKE

HUXKE.

cTBa gna MEW_GATE

MapameTpbl | OnucaHwe | McesgoHWM | ®WALTP Nocad.MecT
Obwwne

MmeeT pononHWTensHoe obo3HaveHe (No ge MopraHy)
[& NokasaTb HoMep BoiBOOE
B Mokaszatt uma eeieoga

B Vm# BoiBoga BHYTRW

Kon-so YacTeld (Makc. gponycTuMo 64) CMelleHe No3MUMM MMEHKW BEIBOAA
1 = (40 =

Co30aTe Kak CUMBOM MATAHWA

Bce 4acTwu He B3aMmMozamMeHABMbl

‘% OTMEHNTE @QK

OueHb Ba’XHO, YTOOBI OBITIO IMMPaBUJIbHO YKAa3aHO KOJIMYECTBO yacTed W HaJIuuue JOIIOJIHUTECJIbHOIO HAa4Y€pTaHUs, MOTOMY 4TO,
PEAAKTUPOBAHUE WK CO3JaHMUE BBIBOJAOB 3aTPOHET KAXIAYyI0 U3 yacTer. Eciv KOIMUYeCTBO YyacTel N3MeHEHO YK€ 1OoCJIe CoO30aHusA

W peJaKTUPOBAHUS BHIBOJIOB, TO HY)XHO JOMOJHUTEILHO 00pad0TaTh BHIBO/IbI M 0003HAYEHHE HOBBIX YacCTeH.

[Tapametpsl rpadpuueckoro xapakrepa “IlokazaTh HoMep BbiBoAa” U “Tloka3ars uMs BbIBOAA” ONpPENeNsioT BUAUMOCTh HOMEpa U
MMEHH BBIBOJOB. DTH HAANMCH OYOYT OTOOPaXaThCs, €CIIH COOTBETCTBYIOIINI apameTp otMeueH. Onuust “VIMs BbIBOAA BHYTpU™
olpeesieT oJI0KeHNe MMEHH BBIBOJA 10 OTHOLIEHHIO K eT0 0003HAaUeHHI0. DTa HAANKCh OyIeT IOKa3aHa BHYTPH KOHTYpa KOMIIOHEHTa,
€clIM MapameTp oTMeueH. B TakoMm ciyvae, mapamerp “CMellieHre MO3ULUN UMEHH BBIBOJA” 3aJa€T CMEIEHUE TEeKCTa OT Kpas

BbiBoAa. [Ipuemnemoe 3nauenue ot 30 no 40 (8 1/1000 mroiima).

Ha npumepe Hrxe MOKa3aH KOMIIOHEHT C BBIKJTIOYEHHBIM rapaMeTpoM “MMs BbiBoaa BHyTpH . OOpaTHTe BHUMAHUE Ha MOJIOKEHHIE

HUMCHU 1 HOMEpPaA BBIBOJOB.
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12.5.4 KOMMNOHEeHTbI C anbTepHaTUBHbIM HaYepTaHUeM

GMD

Ecau KoMnoHeHT uMeeT OOJIbIIIE YeM OJJHO rpa(bnqecxoe 0603Ha'~leHI/Ie, H606XOHI/IMO BbI6paT]> HYXXHOE€ JId €ro peAaKTUpOBaHUSI.

184

E" HacTe A v

. Ucnione3yiite

Y0081 PEAAKTUPOBATD HOPMAJIbHOE HAYEPTAHUE, HAXKMUTE KHOIIKY

Yr1o0n! PEAAKTUPOBATH JOIOJIHUTEIIBHOE HAYECPTAHUE, HAXKKMUTE KHOIIKY

KaK ITOKa3aHO HUIKCE, YTOOBI BbI6paTI) HYXHYIO 4YaCTb KOMIIOHEHTA JId pEAAKTUPOBAHUA.

13 YacTe A v || 74LS00 v

HacTe B

" YacTe C

HYacte D
'A
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12.6 [pachuyeckmne anemeHTbl

C IIOMOULIBIO Fpaq)I/I‘ICCKI/IX 9JIEMEHTOB CO3al0T KOHTYP 9JIEMEHTA, OHU HE HECYT HHMKAaKOn SHCKTqueCKOﬁ I/IH(l)OpMaHI/II/I. COSHaIOTCH

C IOMOLIBIO CJIEAYIOIINX MHCTPYMEHTOB!

* JIVHUM 1 IOJIMTOHBI, 33/IAI0TCS] HAYAJIbHON M KOHEYHOM TOYKAMH.
* IIpsAMOYroMbHUKHY, 3aJaI0TCsl ABYMs IIPOTUBOIOJIOKHBIMH yTIIAMH.
* OKpY’KHOCTH, 33/1a10TCS1 LIEHTPOM U PaJLyCOM.

e Jlyru, 3a/1a10TCS1 HAYAJILHOW M KOHEYHOW TOYKaMu Oyru M e€ 1ieHTpoM. [yra Mmoxer ObiTh B npeaenax ot 0° go 180°.

BeprukanbHasi naHeslb THCTPYMEHTOB C MPAaBOM CTOPOHBI OCHOBHOTO OKHA IMO3BOJISIET pa3MeliaTh Bce rpadpuueckue 3JeMeHTHI,

HeO6XOHI/IMbIe IJIA TIOCTPOCHUS yCIIOBHOT'O rpa(pnquKoro 0003HaUEHUsI KOMIIOHEHTA.

12.6.1 [padonueckue aneMeHTbl B HaCTSX U AOMONHUTENbHbIX HaYepTaHUAX

Kaxnpiii rpadrraeckuii a1eMeHT (JIMHUSA, TyTra, OKPYKHOCTD, U TIP.) MOXKHO OTIPEIeSINTh KaK OOIIH IS BCeX YaCTEH W/MTH IOTIOTHATETHbHBL
HavepTaHWH WA OTACJBHBINA U1 JAHHOH YacTH W/Win HadepTaHus. K mapamerpam aeMeHTa MOKHO JIETKO IOTYyYUTh IOCTYII Yepes

MICJTYOK npaBoﬁ KHOIIKM MBI Ha Ha HEM JJ1d BBI30BA KOHTEKCTHOI'O MEHIO. Huxe mokazaHo KOHTEKCTHOE MEHIO JJ1A JIMHUU.

ﬁi}' MepeMecTUThL NUHNKD

p TepeTalnTL TouKy KOHTYPpa

1

—
45} MpasKka napameTpos nnHun E

TR YmanuTe ko Delete i 3
A
LleHTp Fa ¥

Q @\ YBENWYNTE MacwTab F1
O ) z @\ YMEHBLINTE MacwTab £

O MNepepUcoBaTh F3

_Pe_ [q)\ ABTO MaclTab Home °

®\ Bribop macwTaba b

vecth

% Buibop cetkmn b

K 3aKpeITh
|

Takske, MOKHO TBAX[bI MENKHYTh Ha 9JIeMEHTe /ISl U3MEHEeHUsI ero nmapamerpoB. Hukxe mpuBeEH quanor HACTPOUKY dJieMeHTa

IIOJIUTOHaA.
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Nomanas CBolcTBa oTobpaxeHus

Obwue

TonuwuHa: p.ooo (M)

ObDLKMe BLIBOOLI

B OBt oA Boex YacTell KOMNOHEHTa

OBl onA Bocex Ha4epTaHWiA (No ge Moprany)

CTHNbL 3aNTMBKH

® He sanneaTsb
3anveKa NepegHero NnaHa

3anweka doHa

% OTMEHWThL @QK

CaoiicTBa rpauIecKkoro sneMenTa:

o TOHH.II/IHa ONpeACIIAECT TOJMIWHY JIMHAU JIEMEHTA B TEKYIIMX €ANMHALAX U3MEPEHNUA.

e ”O0umi st BceX 4acTeil KOMIIOHEHTa” onpe/ensieT, IPUHAJICKUT JIM HAPUCOBAHHBIN rpadUuecKuil SJTEMEHT Kak/I0N YacTH

KOMITOHEHTA, COCTOAIIECIO N3 HECKOJIbKHUX qaCTeﬁ, HJIK TOJIBKO K TCKyHleﬁ YqacTHu.

* ”O06umii 1151 Bcex HauepTaHui (1o 1e Mopraty)” onpeesnsier, IPUHa/JICKUT JIX HAPUCOBAHHbIN rpadUueCcKUil SJIeMEHT KakI0MY

0003HAYEHHIO KOMITIOHEHTA, COACPKAIIECTIO aJIbTEPHATUBHOEC HAYEPTAHUE, NJIN TOJIbKO TEKYIIEMY 0003HAYEHHIO.

e CTujieM 3aJIUBKU OIpeACTIACTCA KaKuM 06pa30M 6y)16T 3aKpalleH FpaCI)I/I‘IeCKI/Iﬁ 3JIEMEHT: O€e3 3aJIMBKH, 3aJIMBKOM MnepeaHero

IUTaHa, 3aJIMBKOM 3aIHETO ¢oHa.
12.6.2 ['padomyecknm Tekcr

KOMaHHa I IIO3BOJIACT CO3JaBaTh Fpa(i)I/I‘IeCKHI;JI tekct. OH BCErjJa OCTa€TCs YMTaeMbIM, JakK€ KOIJa KOMIIOHEHT OTpa)KéH.

O6paruTe BHUMAaHKE, YTO IpapuuecKuil TEKCT — 3TO He TOJIe.

12.7 KOMNOHEHTbI U3 HECKO/IbKUX YaCTeWu U C A,O0NONMHUTENIbHbIMU HaYepTaHNAM

KoMIoHeHT MOXeT MMeTh JJBa Ipauieckux npeacrapieHust (00bIYHOE U JOMOIHUTEIbHOE, YaCTO Ha3bIBaeMoe B uecTh e MopraHa™)
u/vm 6oJiee OTHOM YacTu (Harpumep, JIOTUYecKre 3JeMeHThl). HekoTophle KOMIOHEHThl MOTYT MMETh HECKOJIbKO YacTel U Mpu

9TOM OTJIMYATbCA APYT OT Apyra 0003HaUEeHUEM U PAacCIlOJIO)KEHHUEM BbIBOJOB.

PaccMoTpumM pernie ¢ IByMst KOHTAKTAME — OHO MOXET OBITh IIPEACTABIIEHO KaK KOMIIOHEHT C TpeMsl Pa3HBIMH YACTSMU: KaTYLIKH,
KOHTakTa 1 1 koHTakTa 2. [IpoeKkTHpoBaHNe KOMIIOHEHTOB, COCTOSIIIMX M3 HECKOJIBKUX YacTeil N/WIM HadyepTaHUM, BBITOJHACTCS
JOCTaTOYHO THOKO. BBIBOA MK yacTh 0603HAUEHNUST MOKET OBITh OOIIMM /ISl BCEX YacTel WM YHUKAJIbHBIM JIsl TEKYIIEeH 4acTH,

JIM00 OHM MOryT OUTH 06IIII/IMI/I JJI BCEX Ha‘-IepTaHI/Iﬁ WJIKM YHUKAJIbHBIMUA TOJIBKO IJI1 TEKYLIETO.
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ITo ymom4aHuio, BHIBOIBI SIBJISIOTCS YHUKAIBHBIMU JJISI KaKJOro HaYepTaHWs M U1 KaKIOW YacTH, TaK KaK HOMEpa BBHIBOJIOB
or4aloTcsl. Eciy BBIBOA TOJKEH OBITh OOLIMM ATt BCeX HaYepTaHUI M YacTell, ero HyXkHO CO3/1aTh BCETO JIMILb pa3, OOIINM /1
BCEX yacTeil 1 HauepTaHuii (0OBIYHO TaK MOCTYMAIOT C BHIBOJIAMH MUTaHMS). DTO KacaeTcs U rpaMuecKux JIeMeHTOB 0003HAUEHU ST

1 TEKCTa, KOTOPbIE TAKIKE MOT'YT OBITh 06L[II/IMI/I JJ1d BCEX qacren (HO, 06LI‘IHO, PasHbIMU [JIA KaXKI0Iro Ha‘[epTaHI/Iﬂ).

12.7.1 I'Ipvmep KOMMOHEHTa N3 HEeCKOJIbKMX YacTern N C HeCKONIbKUMM HavYepTaHNsaAMU:

DTo NpUMep pelie, COCTOSAILEro U3 TPEX YacTel: KOHTaKTa 1, KOHTakTa 2 U pene:

[MapameTp: He CBsI3aHHBIE BBIBO/IB. MOXHO JOOABIISATH WM PEAAKTUPOBATH BHIBOJIbI B KQXK/ION U3 YaCTel OTIeIbHO Oe3 U3MEeHeHu 1

OCTAJILHBIX YacTeN.

HacTe A v Hﬂ

K?‘t": oy

Bce vactu He B3aMO3aMCHAEMBI, 3TO HY’)KHO YKa3aTb.

MNapameTpbl | OnvcadWe | MceefoHWM | ®UALTP Nocad.MecT

Obwwne

MmeeT pononHWTensHoe obo3HaveHe (Mo ge Moprany)
[& NokasaTb HoMep BoiBOOE
B NMokasaTs umA BLIBOA

B Vm# BoiBoga BHYTRW

Kon-so HacTeld (Makc. gponycTuMe 64) CMelleHe No3uUMM MMEHKW BEIBOLA
3 - |40 =

Co30aTe Kak CUMBOA MUTaHWA

[& |Bce 4acTu He B3avmozameH AemMel

,% OTMEHNTE @QK

Yactp 1
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RELAY2

Omna oTimyaeTcss 0003HaYEHNEM 1 PacIioJIO)KEHNUEM BbIBOIOB,

2.

12.7.1.1 3nemeHTbl rpachnyeckoro o603HauyeHus

RT_3PARTS

CJIEA0BATEIIbHO, HE MOXKET OBITh 3aMEHEHA HU YaCThIO 1, HHM 49aCTbIO

Hirxe nmokasaHbl cBOWCTBa rpapuiecKoro KOHTypa KOMIOHEHTa. M3 mpuMepa ¢ pesie, MOKa3aHHOTO BHIIIE, TPU YaCTU OTINYAIOTCS

rpaduueckum odo3HayenueM. Ciie0BaTe/IbHO, Kakaas 9acThb

OTKJIIOUeH napameTp "OO0mmi 1y1s1 BceX yacTell KOMITIOHEeHTa”.

CO3[aBaJIach OTIEJIBHO U Y IpapUuecKHX JIEMEHTOB JOJKEH OBbITh
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Obwmue

TonwmHa: 0,000 (rama)
ObuMe BeIBOOLI

OBLWKiA oNA BCex YacTeld KOMMOHEHTE

CTHNb 3aNHBKH

@® He zanueath

3anvBeka NepegHerc nnaHa

3anveka doHa

% OTMEeHUTE @ OK

- RELAY_2RT_3PART

12.8 Co3paHue 1 pepakTMpoBaHue BbIBOAOB

A

Yro6bl cO3aTh U JOOABUTH HOBbIA BBIBOJ HYKHO HaXaTh KHOMKY | . PellakTMpoBaHMe BCeX CBOMCTB BBIBOJA BBIOJHAETCS C
MIOMOIIIBIO TBOMHOTO MIETYKa MBIIIY TI0 HEMY WM Yepe3 KOHTEKCTHOe MEHIO, UCTIOJb3Ys1 MTPABYI0 KHOMKY MBI, BBIBOB HYKHO
CO3[1aBaTh BHUMATEIILHO, TOTOMY UTO JTI00ast ONIMOKA CKaXEeTCs, B UTOTE, Ha MMevYaTHOH 1uiate. JIoOow, yxke 100aBICHHBIN, BHIBO

MOJKHO OTPEAAKTUPOBATh, YAAJIUTh n/umm MEPEMECTUTD.

12.8.1 O6wue cBegeHUs 0 BbiIBOOAX

BsiBoz 00bequHsieT B cebe rpaduueckoe rmpejcTaBieHue, uMsi u “Homep”. "Homep” BbIBOfIa MOXET COZIEPKATh JI0 YeThipeX OYKB u/
i g p. YToObl MCHOIb30BATH MHCTPYMEHT IIPOBEPKH JIEKTPUUECKUX rpaBil poektrpoBanusi (ERC), HyKHO Takke KOPPEKTHO
yKasaTb THI BbIBOJA (BXO[, BBIXOJ, TPEXCTAOWIBHBIN M T.1.). Eciv ke TMn ykazan He ToyHO, pe3yJbrat npoBepku ERC B cxeme

OyIeT He BEPHBIM.

Baxubie 3ameuanus:

* He ucnons3yiite npoGesl B UMEeHaX 1 HOMepax BBIBOZIOB.

* UYroOsl 3a1aTh M1 BBIBOALY C 0003HAYEHHEM UHBEPCUU (TTOJUEPKHYTHIM CBEPXY), UCIIONB3YHTe CUMBOJI ~ (Tibaa). Cremyomuii

CHMBOJI ~ 3aBepImT noguépkusanue. Hanpumep, cioBo ~FO~O OyaeT otobpaxeHo kak FO O.
¢ Ecnu vMs BBIBOJIa YMEHBIIUTHCS JI0 OJJHOTO CUMBOJIA, TO BBIBOJ] OY/IET CUUTATHCS OS3BIMEHHBIM.
¢ lMeHa BHIBOJIOB, HAUMHAIOIIHECS C #, 3ape3ePBUPOBAHBI JIIs1 CHMBOJIOB ITUTAHMS.

* "Howmep” BeiBoza coctout u3 1-4 6ykB w/mimm mudp. 1,2,..9999 — nomycrumele 3Hayenus. Al, B3, Anod, Wire u T.1. — TOXE

AOITyCTUMBbIC 3HAYCHU .

e He JOITyCKACTCA HAJIMYINE BbIBOJOB C OAMHAKOBbIMUA ”HOMepaMI/I” B OJTHOM KOMIIOHEHTE.
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12.8.2 CBoncrtBa BbIBOOOB

CBolcTBa BoBoga

MiMA BeiBOAa: Cl
Homep BeiBOgE: |5|
OpveHTauna: | Brnpaeo =
INEKTP. THM: H MaccuBHkIA =

rpadHecknia cTunk: | = JuHua

DBLWwKe BelBOOKI

OBLWWMA ONA BCeX YacTeld KoMMNoHeHTa

OBWW onA Bcex Ha4epTaHWA (No ge Moprany)

CBOACTES CXEMb

B Buoymenn

L]

ik

Paamep wpudta nmeHn: |1,016 MR
Paamep wpudTa Homepa: | 1,016 M
OnuHa: 4318 (1]

% OTMEHWTE @QK

HI/IaJIOF CBOWCTB BBIBO/JIA ITO3BOJIACT PEAAKTUPOBATDL BCE €TI0 ITapaMETPhI. toT Juajor aBTOMaTH4YE€CKH OTO6pa)KaCTC$I IpH CO3JaHNA

BbIBO/Ia WU IIpU HBOﬁHOM IIEJTYKE Ha CYIIECTBYIOIIEM BbIBOJC. HaHHbIIjl JUaJIor IIO3BOJIACT UBMCHATH!

Ums n pasMep TEKCTa UMEHU.

Howmep u pa3smep Tekcra HOMepa.
Tnay.

DNEeKTPUUYECKUI U TpapUUECKUA TUIL.

BunumocTs.

HpI/IHa,HJle)KHOCTI) K 4aCTH WX AJIbTCPHATUBHOMY HAa4Y€pPTAHUIO.

12.8.3 [padomuyeckoe npencrasneHme BbIBOAOB

Ha I/I306pa)KeHI/II/I HUWKE IMOKAa3aHbl pa3HbIC CTUJIN HAYCPTAHU S BBIBOA. BI)I60p BHCIIHEIO BU/1d BBIBOJJd HUKAK HE OTPA3UTCA HA €ro

QJICKTPUYECKOM THUIIE.
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cTBa BebBoga

MMA BLIBOOA: Cl Pazmep WpngTa MeHn: | 1,016 MM
Homep BhiBOOSE: 3 Fazmep wpwniTa HoMepa: | 1,016 1M
OpUeHTaLWA: o BEnpago = AR LLES 4,318 M
INEeKTR. TUN: H MaccKBHLIA =
Fpadpseckiii crane: A

- MiHEEpCHEI

OBIME BLIEb 4= OrHamuyeckunii Bxof

S o e 4 VIHBEPCHBIA OMHEMUYECKKIA BXOL

|- HeratueHeIiR Bxog

OBLumii AnA Bcex 4& HeraTWeHLIA GUHAMUYECKIIA BXOL

CEECETES S P~ HeraTueHkIA BeIXOL

& Buanmsiii - TakToBLIf NO 3agHeMy hpoHTY
¥ He noruyeckunii

‘% OTMEHNTE Qﬁ oK

12.8.4 3JneKkTpuyeckui TN BbIBOAOB

HpaBI/IHLHOC Ha3HAYCHUE JICKTPUICCKOI'O TUIIA BA’KHO AJII MTHCTPYMEHTA IIPOBEPKU ERC B cxeme. SHCKTPI/I‘ICCKI/IC THUIIBI OIIPEACTICHBL

Kak:

° HByHaHpaBJ’IeHHHﬁ — YKa3bIBA€T Ha HByHaHpaBJ’ICHHHﬁ oOMeH JAaHHBIMHW MEKY BXOJOM U BBIXOJOM (IHI/IHa JAaHHBIX MUKPOIIpoLeccopa,

K IpUMepy).
* TpexcTaOuIbHBINA — BBIXOJ] C TPEMS COCTOSIHUSIMH.
* [NaccuBHBIN — HCIONB3yeTCs A71s1 0003HAYEHHSI BHIBOIOB B TACCHBHBIX KOMITOHEHTAX, TAKMX KaK PE3UCTOPHI, PA3bEMBI, U T.I1.
* He onpeneneno — MoxkeT UCHOIB30BaTheA B ciiydae, koraa nposepka ERC He HyxHa.

¢ BxojmnuraHus — UCTIOJIb3YETCS NJIA 0003HaYEHUsI BBIBOJIOB ITUTAHM I KOMIIOHEHTOB. BBIBOABI MUTAHUSI aBTOMATUYECKH COEIUHSIIOTCS

C OCTAJIbHBIMU BXOJaMH IMMTAaHUA C TAKHUMHU K€ UMCHAMU.
¢ Bpixoa nuTaHuss — HCIOJIb3YETCA JIA 0003HAYEHUSI BBIXO/10B CTa6I/IHI/I3aTOpOB HarpAXKeHuUsl.
o OTKprTLIfI OMUTTEP U OTKprTbIﬁ KOJIJIEKTOP — MOKHO UCHOJIb30BATh JJIs 0003HAYEHUST BBIXOJIOB JIOTUYECKHUX IJICMCHTOB.

e He MOACOCANHEH — UCHOJIb3YETCA KOTI'/la KOMIIOHEHT COACPKUT BBIBO/I, HE I/IMe}OI_uI/Iﬁ BHYTPEHHETO MOAKIIOYEHU A (I/I30.III/IpOBaH).

12.8.5 [no6anbHble cBONCTBA BbIBOOOB

MokHO U3MEHSATH HJIAHY WA pa3Mep TEKCTa UMEHU n/vnm HOMEpa BCEX BBIBOJOB Cpasy, UCIOJIb3Ys ITyYHKThBI rJ100aJIbHBIX KOMaH[
N3 KOHTEKCTHOI'O MCHIO BbIBOJA. HIéJ'IKHI/ITe JIEBOM KHOITKOH MBIIIIH II0 rnapameTpy, KOTOprﬁ XOTUTE UBMCHUTDH U BBEJUTC HOBOC

3HA4Y€HUE, KOTOPOEC 6y)1€T MPUMEHEHO KO BCEM BbIBOJAM TEKYHIET'O KOMIIOHCHTA.
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-1

* MepemMecTUTL BLIBOA M -
# TNpasuTs BLIBOA E . . P A . .
‘F&; BpalyaTh BbIBOA, R »

| or'u YOanuTk BeIBOL,

rnobansHo 3 Pa3Mep BbIBOOa ANA OCTaNbHbIX BLIBOAOB
A
N T
UeHTp £4 (™Y Pa3Mep MMeHW BblBO[a ANA 0CTaNbHbIX BLIBOOOE
1
— . o=
@)\ YBENUYWMTE MacluTab = (™Y Pa3Mep HOMepa BblBOAa ONA OCTaNbHbIX BLIBOOOB
¥ 1 ™ “w W

G)\ YMeHBLWNTL MacluTab F2

0 MepepucoBaTh F3

[(P\ ABTO MaclTab Home
@\ Buibop mMacwiTaba 3

2% Bolbop ceTku 5

K 3aKpbITh

12.8.6 YcraHOBKa BbIBOAOB B KOMMOHEHTaX C YaCTAMMU U aNlbTEPHaATUBHbIMU HaYepPTaHNAMN

KoMmoHeHTh1, cocTosIIIMe U3 HECKOJIBKUX YaCTel W/WIK COAepKallle albTepHATUBHbIE HAUEPTAaHU S, UMEIOT HEKOTOPBIE CII0KHOCTH
TIPY CO3JAHUM U PEJAKTUPOBAHUY BHIBOJIOB. DOJIBIIMHCTBO BBHIBOAOB YCTAHABJIMBAIOTCS OTHEIBHO [UIS KaXKIOW YacTh (TaK Kak
HOMED BbIBOJIa YHUKAJICH [T KQKI0U U3 HUX) U KaXJJOTr0 aJIbTepHATUBHOTO HAYePTaHUS (M3-3a pa3induil B (popMe 1 MOTOKEHUH).
Co3paHue 1 peJaKTUPOBAHUE BHIBOJIOB MOKET OBITh YCJIOKHEHHBIM 11 KOMIIOHEHTOB, KOTOPBIE OTHOBPEMEHHO COCTOST U3 HECKOJIbKUX
yacTell M CoiepKaT abTepHATUBHOE HauepTaHue. PeakTop OMOIMOTEK MO3BOJISAET CO3AaBaTh BHIBOMIBI IS BCETO OJJHOBPEMEHHO.
Mo ymoir4anvio, “3MEeHEeH! s BHIBOJA MTPUMEHSIIOTCS KO BCEM YacTsIM CJI0)KHOTO KOMITOHEHTa 1 0OOMX HaUYepTaHHUH, €CIT KOMITOHEHT

COZIEPXKUT aJIbTEPHATUBHOE HaUepTaHHE.

EnMHCTBEHHOE UCKIIIOUYEHHE TIPU STOM — 3TO IpapuIecKuil TUIT BHIBOJA U €0 UMsl. DTa 3aBUCUMOCTh OblIa YCTAHOBJICHA, YTOOBI

YOPOCTUTH CO3JaHUE U PEAJAKTUPOBAHNUE BHIBOJOB B OOJILIIIMHCTBE CJIy4aceB. HaHHyIO 3aBUCUMOCTb MOKHO OTKJIIOYHUTH C ITIOMOIIbIO

KHOIIKHU 6' Y3 TJIABHOM ITaHeJIn HMHCTPYMEHTOB. STO MO3BOIUT CO31aBaThb BbIBO/bI JJIA Ka)KﬂOﬁ YaCTU U HAYCPTAHUA OTACJILHO.

KoMIIoHEHT MOKeT UMETh JBa rpaq)nqecm/lx Ha4vyepTaHud (HO e MopraHy) 1 [IPUMEHATHCA K Ka)KHOﬁ u3 lXElCTeI‘/JI, KakK B Cj1y4ac
C JIOTMYECKUMHU DJICMECHTAMU. H€KOT0prC KOMIIOHEHTbI MOT'YT COACPKATb YaCTU C PA3HBIMU Fpa(i)I/IquKI/IMI/I 0003HAUCHUSAMH U
Ppa3HbIMH BbIBOAAMMU. HOZ[06H0 NNpUMEPY C peJic U3 NMPEAbIAYIIECIO pa3icjia, KOTOPOC NPEACTABICHO TPEMA YaCTAMM: KaTyH.IKOﬁ,

MEPEeKTIOYAIOITIMHA KOHTaKTaMu 1 u 2.

YHpaBHCHI/Ie KOMIIOHEHTAMH U3 HECKOJIbKUX YaCTeH U C HECKOJIbKUMU Ha4y€pTaHUSAMM JOBOJIBHO rMOKO. BLIBOIL MOJKET OBITh 06U.II/IM
WJIM YHUKAJIbHBIM IS pa3HbIX YyacTen. TaK)KC, BBIBOJ MOXET OBITh 06IJ_II/IM JJ1d oboux Ha‘{epTaHI/Iﬁ WJIM YHUKAJIbHBIMU JJI KaXX10T0

U3 HUX.

Io ymosuaHUIO, BHIBOJB YCTAHABIMBAIOTCS OTAEIBHO IS KaXIOH YacTH ¥ JJIs KaKIOTO HayepTaHWs, TaK KaK WX HOMepa IS
KaX[IOW U3 YacTell ¥ BHEITHUI BUIL IJTs KAKIOTO U3 HaUepTaHui pa3inynble. Eciu BIBo 0OImMiA IJ1s BCeX YacTel, ero JOCTaTOYHO

YCTaHOBUTH OJUH Pa3, KaK B CJIyda€ C BbIBOAAMU ITUTAHUA.

Bo3bpMéM [T mprMepa BBIXOAHOU BBIBOA MUKpocxeMbl 7400 — 370 yetsipe gorndeckux nementa MJIM-HE. Tak kak oH cocrout
13 YeThIpeX YyacTeil U IByX rpau4ecKux HayepTaHUi, TO HY’KHO YCTAHOBUTh BOCEMb YHUKAJIbHBIX BBIXOAHBIX BBIBOAOB [UISI KAXKIOTO.

ITpu penaxkruposanuu komnonenrta 7400, B peaakrope 6ubimoTek OyJeT MoKa3aHa JyacTh A B HOpMaJbHOM HauepTaHuu. UToOb!

=D,

W3MEHHTh BHEIIHMI BUJl aJIbTEPHATUBHOI'O HAYCPTAHUS, HY)KHO CHavdala Ha HETO MEPEKIIOYNUTLCS C ITOMOIIBIO KHOIIKH us3
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NnaHeJM MTHCTPYMEHTOB. I[IIH PEOAAKTUPOBAHUA HOMEPA BBIBOJAOB Ka)KIIOﬁ nus3 ‘-IaCTefI, HY’XHO BBI6paTL COOTBETCTBYIOIIYIO YaCTb C

74L500 v

TOMOIIIbIO BBITTAJAIOIIETO MEHIO

12.9 TlMonss KOMNOHEHTOB

Bce KOMITOHEHTB! OUOJIMOTEKHU ONPEessIoTCs M0 YeThIPEM CTaHIapTHHIM ToJisiM. OG03HaAUeHHME, 3HAUeHUEe, TI0CAI0YHOe MECTO U
(haiin JOKyMEHTAIMU — STH MOJIs1 CO3/IAI0TCSI BCET/Ia IPY CO3AHUH WA KOMPOBAHUY KOMIOHEeHTa. O0s3aTe/IbHBIMU JJ151 3aII0THEHHUST
SIBJIAIOTCSL TOJIBKO JIBa TOJIsI — OOO3HAUYEHHWe U 3HauyeHue. [ CyIeCcTBYIOIMX MoJield MOKHO BBI3BIBATH KOHTEKCTHOE MEHIO C
TIOMOIIIBIO ITPABOM KHOITKY MBIIIH. KOMITOHEHTHI, comepikampecs: B ONOINOTEKe, 0OBIYHO, COIEPKAT STH YEeThIPEe CTAHAAPTHBIX ITOJIS.
JlononHUTeIbHBIE M0JI51, TAKUE KaK MPOU3BOIUTENb, KATAIOKHBIA HOMEP, 1IeHa U MP. MOKHO J1I00aBUTh B KOMIIOHEHT OMOIMOTEKH,

HO, 061)1‘1H0, 9TO BBIIIOJHAIOT B pEJAKTOPE CXEM, TaK KaK IOJIA MOXHO )106aBJIHTI: .IIIO60My KOMITOHEHTY CXEMDI.

12.9.1 PepaktupoBaHue nosnen KOMMNOHEHTOB

YT0OB U3MEHUTH CYHIECTBYIOIIHXE IM0JIE, HYKHO BbI3BATb KOHTEKCTHOE MEHIO C ITOMOIIbIO npaBoﬁ KHOIIKY MBIIIH, KaK ITOKa3aHO Ha

U “:% MepemMecTUTL None

Abc

[ BpawaTe none R —

PHCYHKE HUXE.

Abc MpasnTe None

LeHTp F4
+ @)\ YBEeAM4nTE MacliTab F1
@\ YMEHBLIWTE MacluTab F2
(¥ Mepepuicosats F3
— [(P\ ABTo mMacliTab Home
Q Buifop maclwTaba »

7. Buibop ceTkn »

K 3aKpLITE
|

YT10OB U3MEHUTD IIyCTO€ I10JI€E, )106aBI/ITI) HOBO€ WX YJAJIUTH OAHO U3 HUX, HCHOHb3yﬁTe I 13 IVIAaBHOM MMaHeN HNHCTPYMEHTOB,

YTOOBI OTKPBITH ArUAJIOT CBOICTB noneﬁ, KOTOprfI IIOKa3aH HUXKE.
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CBolcTBa nona

Wma 3Ha4yeHne
3HaqeHKe 74L500

Mocag.mecTo
HokyMeHTauna

NobaerTe none

Fopusz. BelpaBHUBaHKE

Bneso

@® Uentp

Brnpaeo

BuoMmocTe

[ NokasaTs

MNMoeepHyTE

WnMA nona:

3Ha4YeHWe Monq
u

Paamep 1,270
Moswuywa no X | 0,000

Mozuyma ne Y |-1,270

% OTMeHUTL

BepT. BEIPABHWBAHWE
BHI3

@® Lentp
Beepx

CTune:

® HopmansHo
Kypcue

Mony*MpHBIA

MonyHUPHLIA KYpCUB

Do

MM

MM

MM

ITonss —3TO TEKCTOBHIE CBOMCTBA, CBSI3aHHBIE C KOMIOHEHTOM. He myTaiite MX C TEKCTOM, paclojiO:K€HHOM Ha rpachuyeckoM

0003HaUYEHUH ITOr0 KOMITOHEHTA.

Baxubie 3ameuanus:

* M3MeHss moJjie 3HaueHHsI MOKHO CO3/1aBaTh HOBbIe KOMIIOHEHTHI, HCIOJIb3YyA TeKyH.II/Iﬁ B KayecTBe I1a0I0Ha IJIs1 HOBOI'O. HpI/I

COXPaHCHUMN KOMITIOHECHTA B TeKymeﬁ 6I/I6J'II/IOTCKC, B Ka4€CTBE€ UMCHU 6yx1eT HMCII0JIb30BaHO 3HAYCHUE U3 I10JIA 3HAUYCHHA.

® HI/IEU'IOF PEAAKTUPOBAHUA HOHCﬁ, TOKA3aHHBII BBIIIE, JOJIKEH HUCHOJIb30BATLCA IMPU PEAAKTUPOBAHUU IMYCTBIX WKW CKPBITBIX

TOJIEH.

* TlocamouHoe MecTO yKa3blBaeTcs Kak aOCOMOTHBIN myTh, ucnonb3yst ¢opmar LIBNAME:FPNAME, rae LIBNAME — nms

OUOIMOTEKH TOCAIOYHBIX MECT U3 TabsuIpl OubanoTek (cM. paszaen “Tabnuia GMGIMOTEK MOCATOUYHBIX MECT” U3 PYKOBOJICTBA

nosib3oBaresist Pcbnew) u FPNAME — ums nocago4ynoro mecra us ouoimoreku LIBNAME.

12.10 CwumBOAbI NUTaAHUS

CHUMBOJIbI TTMTAHUS CO3JAI0TCA TaKXKE KaK H OOBIYHBIE KOMITOHEHTHI. JKematensHo MoMenaTh UX B CIIEHUAJIBHYIO 6I/I6JII/IOTeKy,

Takylo Kak power.lib. CUMBOJIBI MUTaHUSI COCTOAT M3 Tpapuueckoro oO03HaYEHHUs ¥ BbIBOJA “CKPHITHIA BXOJ mutaHus”. OHU

O6pa6aTbIBaIOTCH TAKK€ KaK 1 OCTAJIbHBIC KOMIIOHCHTBI B PEAAKTOPE CXEM. Ectb Heckobko CYHIECTBEHHBIX ME€P MPEAOCTOPOIKHOCTH.

Hirxe nokasan rmpumep cuMBosIa uTanus +5V.
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Topa BubnuoTeku AMOHEHTO libraru/power.lib [Toneko 4TeHuE]

Ty eUI@OA 7

@ain  Mpaeka MpocmoTp PasmecTWTe HacTpoilkw Cnpaska
o B BC
0 i |0 > e o0 5T & QAR
In
-
-
e
i%
Tun HacTb MpeobpazoBaTs Mma Homep Twun CTunk ByoUMbIA IOnuHa OpueHTaumna
BriBog, 1 HET +5V 1 Bxog NTaHWA NuHKA HeT 0,000 mMm Beepx
Z15,71 X 0,00 Y 0,00 dx 0,00 dy 0,00 dist 0,00 MM

HHH CO3JaHuA CUMBOJIA ITMTaHUA HpPIMeHHfITC CJIEAYIOIINE MIarn:

 JloGaBbTe BbIBOJ TUMA “"BX0n nutaHus” ¢ uMeHeM +5V (3TO BaXHO, TaK KaK 3TO UMsl OyJIeT UCIOIb30BAHO [Isl COSIMHEHUs C

uensio +5V), HomepoM 1 (3HaueHHe HOMepa He BaxHO), AaMHOH 0 u rpaduueckum ctusieM “JluHus”.
¢ C nomMoIpio rpaiIecKux 3JeMEeHTOB N300pa3uTe BHEITHUI BUJ] CIMBOJIA MUTAHK, KaK [TOKa3aHO Ha PUCYHKE.
¢ YcTaHOBUTE TOUKY MPUBSI3KU HA BHIBOJIC.

¢ 3HayeHUEe KOMIIOHEHTa — +5V.

* Obo3HaueHne KOMIOHeHTa — #+5V. TekcT 0603HaUeHUsI He UMeeT 3HAUeHUsI, 32 UCKJIIOUYEHNEM TTEPBOrO CHMBOJIA, KOTOPBIM

0053aTeIbHO JOJIKEH OBITh #, YTOOBI YKa3aTb, 4YTO KOMIIOHEHT ABJIACTCA CUMBOJIOM IIUTAHWA. yCIIOBHO, Ka)l()lblﬁ KOMIIOHEHT, B

KOTOPOM TM10Jie 0003HAYEHHsI HAUMHAETCS C #, He nepeaarcsi B CIMCOK KOMIIOHEHTOB WM CITHCOK LeTiel U caMo 0003HauYeHne

YCTaHABIMBAETCS] HEBUIUMBIM.
Bosee npoctoii cioco® co3gaHus HOBOTO CUMBOJIA TUTaHUS, UCIIONIBb3YS APYrOi KaK Ia0JIoH:

e 3arpy3urh CyIIECTBYIOIIMI CUMBOJI TUTAHMUS.
e V3MeHUTh UM BHIBOJA HA UMSI HOBOTO CUMBOJIA MTUTAHUS.
* VI3MeHUTH IoJie 3HAUEHMSI Ha TO Xe MMsI, UYTO Uy BBIBOJIA, €CJTM XOTUTE, YTOOB OHO OBUIO TIOKA3aHO.

e CoxpaHuUTe HOBbII1 KOMIIOHEHT.
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FnaBsa 13

LibEdit - PepakTop KOMNOHEHTOB

13.1 0630p

KomrmoneHT coctout u3 CJIEAYIOINX JIEMEHTOB

* I'papuyeckoe obo3HaueHMe (rpapuyeckue JIMHUU, TEKCT).
¢ BEIBOIBL.

* Tloss wiy cBsA3aHHBIN TEKCT, KOTOPHIN UCIIOJIB3YETCsl TeHEpaTOPaMHU CITUCKA LieTel U MepeyHsl 3JIEMEHTOB.

HBa 0JIA JOJI2KHBI OBITh 3allOJIHEHBI: 0003HaueHue U 3HaueHue. HaspaHue JOKYMEHTAIIMU Ha KOMIIOHECHT, UM HAa3HAYCHHOI'O
nocago4Horo MecCta v rnmpovme rnoJid —CBO60)_IHI>I, ux, B O6L[ISM CJIy4ac, MOXKHO OCTaBUTH ITYCTBIMU U 3aAIIOJIHATL IPU MMOCTPOCHUN

CXEMBI.

Hoc ,prl"OfI CTOPOHBI, HA3HAYCHUE NOKYMEHTAIIUU [JIA JII000r0 M3 KOMIIOHEHTOB 00JIErJaeT H3y4YCHUE, UCIIOJIb30BAHUE U YIIPABJICHUE

OMOIMOTEKAMM. ,HOI(yMCHTaLlI/IH COCTOUT HU3:

* CTpoKH KOMMEHTapusl.
* Crpoku KimoueBbIx ciioB, Takux Kak TTL CMOS NAND?2, pa3zensemMbix npodenamu.

* Vvenn npuioxeHHOro (aiina (HampumMep, IprAMep UCTIONb30BaHus Wi pdf-aiin).
Katasor no ymonganuio 1j1s1 IpAIOKEHHBIX (haiiIioB:
kicad/share/library/doc
Nim:
kicad/library/doc
B Linux:
/usr/local/kicad/share/library/doc
/usr/share/kicad/library/doc
/usr/local/share/kicad/library/doc
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KmodeBrle c10Ba ITO3BOJISIOT BbI60pO‘IHO HaXOAUTb KOMIIOHCHTbBI, B COOTBETCTBUM C PA3HbIMU KPUTCPUAMU BBI60pa. KOMMCHTapI/II/I

1 KJIIOYEBBIE CJIOBA OTOOPAXKAIOTCS B PA3HBIX MEHIO M, B YACTHOCTH, TPU BHIOOPE KOMIIOHEHTa B OUOJIMOTEKE.

KOMITOHEHT TakXke MMeeT TOYKY HPUBA3KU. HOBOpOT WM OTPAKCHUE BBIITOJIHACTCSA OTHOCUTEJIBHO 9TOH TOYKU U B mpormnecce

pasMelIeH A, OHA UCIIOJIb3YETCA B KAYECTBE OHOpHOfI. H09TOMy, pacnoyaratb 3Ty TOUKY IPUBA3KU HY)KHO aKKYPAaTHO.

KoMIoHeHT MoXkeT colepxkarb ICEBIOHUMBI, T.€. SKBHUBAICHTHbIE UMEHA. DTO TO3BOJISET 3HAUMTEIBHO COKPATUTH KOJIMYECTBO
KOMIIOHEHTOB, KOTOPBIE HYKHO CO3/1aTh (HanpumMep, komrnoneHTy 74L.S00 moxHO Ha3HaunTh rcesgoHnMsl 74000, 74HC00, 74HCTOO,

).

n nociaegHee, KOMIIOHEHTBI paClIPOCTPAHAIOTCS B OnbIMOTEKAX (CprHHHpOBaHH 110 HA3BHAYCHUIO NJIN HpOI/ISBOHI/ITCIIIO) YHOPAAOYCHHBIX

TaK, 4TOObI OOJIErYUTh PadOTY C HUMH.

13.2 YcraHOBKa TOYKU NPUBA3KU

Touka npuBssku umeet koopauHatsl (0,0) u oToOpakaeTcsi B BUJie CHHUX OCEl Ha JUCILIee.

@ain  Mpaeka MpocmoTp PasmecTWTe HacTpoilkw Cnpaska
D5 6]t i2e 8l ET &% @ Qo QDD [eens |-
A
AL oT
T
+—
[ D
3 1 Y
2 >
(=
»
Mma MceeOoHKUM YacTe KoHTyp Twun OnncaHwe K.N4eBkle CNOBE [oKymMeHTaLnA
74LS00 OTCcyTeTBYET A HopmMansHo HacTe Quad nand2 TTL nand2
26,42 X 0,00 Y 0,00 dx 0,00 dy 0,00 dist 0,00 MM

TO‘IKy IMPUBA3KA MOKHO YCTAaHOBUTDH 3aHOBO, BI)I6paB i M HaKaB JIEBOM KHOIIKOM MBIIIIH B TOUKE €€ HOBOI TIO3HULIH. I/I306pa)KCHI/I€

6y,IIGT ABTOMATUYECKU NNIEPEPUCOBAHO € HOBBIM LICHTPOM B yKa3aHHOI>i TOYKE.
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13.3 [llceBOOHUMBI

INceBIOHUM — 3TO APYroe UMSl, CBA3AHHOE C OIHUM U TEM K€ KOMIIOHEHTOM GUOIHOTEKH. KOMIIOHEHTHI ¢ TOJOGHBIM PacookKEeHUEM
BBIBOJIOB U rpahiuecKuM 0003HAYEHUEM MOXKHO TPEJCTABUTH KaK OJMH KOMIIOHEHT C HECKOJIbKUMU riceBaoHnMami (kak 7400 ¢
nicesnonnmamvu 741.S00, 74HCO00, 74L.S37).

[pumeHeHVe IICeBIOHMMOB TIO3BOJISIET CTPOUTS Tielble OubmoTeku ObicTpee. [Imoc Ko BceMy, 9TH OMOJIMOTEKH OYAyT HAMHOTO

KOMIIaKTHee U OyAyT mpoire 3arpyxatbes B KiCad.

YT0OH M3MEHNUTH CIMCOK TNICEBJOHMMOB, HY’)KHO BBI3BATb OKHO PENAKTUPOBAHUA TI'TABHBIX CBOICTB C IIOMOIIBIO ! I: l nu BI)I6paTI>

BKJIaZKY IICEBJOHUMOB.

CBodcTBa gna 74L5HA

MapameTpel | Onucadwe || NCeBAOHUM | MUALTP Nocag MecT

CrvcoK NceenoHWMoR

T4L537

7400

TAHCTOD

74HCO0 OobaBnTh
¥0oanute

¥oanuTe BCE

ﬁ OTMEHW TR | @QK |

31ech MOKHO J0OABJIATH WK yAAISATH HYKHBIE IICEBAOHUMBI. TeKyII1il ICEBIOHUM HeJb3sl yAaluTh, TOKA OH 3arpyKeH B peAaKTop.

Y1008 YAaJIUTh BCE IICEBAOHUMBI, HY’KHO CHa4aJia BI)I6paTI> KOpHeBOfI KOMITOHEHT. DTO HepBLIﬁ KOMIIOHEHT B CITMCKE IICEBAOHNMOB

N3 BbIIIaJaloniero CriiCka Ha 1aHeju I/IHCprMeHTOB.
13.4 [lonss KOMMNOHEHTa

PenaKTop TI0JIE BHI3BIBACTCSA C TIOMOIIBbIO KHOITKHU I .

B Hém MNPUCYTCTBYIOT YE€THIPE CTAHAAPTHBIX ITOJIA (TCKCT, CBSI3AHHBIN C KOMHOHeHTOM) 1 HACTPAUBACMBbIE I1OJIb30BATCJIbCKUEC TTOJIA.
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icTBa nona

IHaveHne 74L500 @ LienTp
Mocad.MecTo

Bnpaeo
DokymeHTauma

ByugKMmMocTh

[ MokaszaTs

MoBepHyTh

WMma nons:

3HaYeHne nonA
U

HobaeuTe mone
Pasmep 1,270

Nosuuwa no X (0,000

Nosvuwa no Y |[-1,270

Mma 3HaYeHne Fopi3. BolpaBHWBaHWE BepT. BhlpaBHWBaHWE

BHU3

® LenTp
Beepx

CTune:

{® HopmansHo
Kypcue

Mony#UpHLIA

MonyNPHEIA KypcuBs

% OTMEHWTE I @QK |

MM

MM

MM

CTaHlIapTHbIG T10JIA:

* O06o3HayeHue.

e 3HaycHUe. CO,[ICp)KPIMO@ 9TOrO ITOJIA UCIIOJIB3YETCA B KAYECTBE UMEHNU KOMIIOHEHTA B OMONIMOTEKE U 3HAYEHUS 110 YMOJTYaHHMIO B

CXEME.

* IlocagouHoe mecto. 3/1ech XpaHUTCS UMsI IOCAJOYHOIO MECTA, UCIIOJIb3yEeMOro MpU NMPOEKTUPOBAHUM TevYaTHOM Iuiatsl. I1pu

ucnosibzoBanuu CvPcb 11711 Ha3HaYeHUS MTOCaJOUHBIX MECT OHO HE OUYCHb MOJIE3HO, HO B IIPOTUBHOM CJIy4ae — HCO6XOIII/IMO.

* JlokyMeHTanus1. DTo 3ape3epBUPOBAHHOE T10JI€ U MOKA HE UCTIOJb3YETCS.

13.5 J[oKymMeHTaLusa KOMMOHEHTa

HJ’[H PEOAKTUPOBAHUA I/IHq)OpMaL[I/II/I O KOMITOHEHTE HYKHO OTKPBITb OKHO I'JITaBHBIX CBOWCTB C IMOMOIIIBIO KHOIIKH u BI)I6paTL

BKJIAZIKYy OIMMCAaHUA.
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MNapameTpel | ONWcaHWe | McesgoHKM | QUALTP Nocam.MecT

OnucaHwe

|

KnwoYyeskle cnoga
TTL nand?2

Daln OoKYyMEHTaLKMN

KonWpoBaTk OOKYMEHTALWMK M3 poguTens | | MpocmoTp daidnos

,% OTMEHWTE @QK

HyxHo yOemuTbes, 4To BHIOpAH HYXHBIA NICEBIOHUM WJIM KOPHEBOW KOMITOHEHT, TAK KaK 3TO OIMKMCAHUE YKa3bIBAETCS OT/EJIHHO
Ui Kaxaoro u3 Hux. Kxomnka “"KonupoBaTh TOKyMEHTALIMIO U3 POIUTENsT” TIO3BOJISET KOMUPOBATh MHGPOPMAIIMIO U3 KOPHEBOTO

KOMIIOHEHTA B 1TOJIA TEKYLIECTO.

13.5.1 KnroueBble cioBa KOMMNOHEHTa

KimoueBbie c10Ba MO3BOJISAIOT BECTH BHIOOPOYHBIA MOMCK KOMIIOHEHTOB, B COOTBETCTBHM C 33aHHBIMU ITapaMeTpaMy HoKcKa (110
(pyHKIIMOHATPHOMY Ha3HAYEHMIO, TEXHOJIOTUH U3TOTOBJICHUS U TIP. ).

Wucrpymenrt norcka B Eeschema He yyBcTBUTENIEH K peructpy. B 6nénmorekax B OCHOBHOM HCHOJIB3YIOTCS CIISAYIOIIIE KITIoYeBble
cJloBa:

e CMOS TTL — 151 MUKPOCXeM CTaHIAPTHOM JIOTUKHI

* AND2 NOR3 XOR2 INV... — gna goruyeckux 3aemeHToB (AND2 = snement jornueckoro U ¢ ayms Bxogamu, NOR3 =

anemeHT Jiornueckoro NJIM-HE ¢ Tpems Bxogamn).
e JKFF DFF ... — i JK wiu D tpurrepos.
* ADC, DAC, MUX, ...

* OpenCol — 1151 IOTHYECKHX SJIEMEHTOB C BBIXOAHBIM KaCKaJI0M B BUIE TPAH3KUCTOPA C OTKPHITHIM KOJUIEKTOPOM. TakuM o6pasom,
€CJIM B PeIaKTOpe CXEeM B II0JIe ITOMCKA KOMIOHEeHTa BBecTH KioueBble ciioBa NAND?2 OpenCol, To Eeschema mokaskeT crimcok

KOMITOHEHTOB, KOTOPLIE UX COACPKAT.

13.5.2 JloKymMeHTauuns KOMMNOHEHTa

CTpOKa OITMCaHUuA (I/I KJIIOUYCBBIX CJ'[OB) 0T06pa>1<aeTc;{ B pa3HbIX ME€HIO, B YaCTHOCTH, IIpHU BI)I6OPC KOMIIOHEHTA B CIIMCKE OMOIMOTEKH

# B MeHI0 ViewLib.
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Ecmu q)aﬁn AOKYMEHTAlU CYHIECTBYET, TO OH 6yIIGT JAOCTYIICH B PEAAKTOPE CXEM U3 KOHTEKCTHOI'O MEHIO, KOTOPOE OTKPbIBACTCA

C IMOMOIIBIO npaBoﬁ KHOIIKH MBIIIH.

13.5.3 Cssi3aHHbIN (pann poKymMeHTauum

VkazaH ¢ailn (ZoKyMeHTalnuy, IpuMepa MpuMeHeHHs), CBSI3aHHBII ¢ KoMIOHEeHToM (pdf-caii, (aiia cxembl WIN Jpyroe).

13.5.4 ®unbTpbl NocapoyHbiXx Mect ans CvPcb

Mo:kHO BBECTH CITMCOK MOAXOASALINX NoCaJO4YHbIX MECT IJId KOMIIOHECHTA. TOT CIIMCOK BBICTYIIACT B KAYECTBE cpnanpa, HCIIOJIb3YEMOTI'O

B CvPcb mis1 oTobpaxkeHus: TOJIbKO HOAXOASANIMX MOCATOYHBIX MecT. Eci Ciicok mycT — (pruTbTpaIysl He MPOUCKO/IUT.

CBoldcTBa gna 74L5HE

MapameTpel | Onucadwe | MceegoHum | PUABTP Nocag.MecT

Mocag.mecTa

14DIP300*

5014~

NobaBuTh
MNpaenTk
¥OoanuThe

¥nanuTe BCe

% OTMEHWThL | @QK |

JoryckaeTcst NCIoIb30BaHKEe CUMBOJIOB 00001IeHus (Macok, wild-card).

SO14* ykazbiBaer CvPcb 0T0Opa3uTh Bee MocagouHble MecTa, MMeHa KOTOphIX HaunHaotest ¢ SO14.

B ciy4ae ¢ pesucropamu, R? mokaxeT Bce MMocalouHble MeCTa ¢ UMEHEM U3 JIByX OYKB, IepBasi U3 KOTOPhIX R.
Jaree mpuMep: ¢ MCMOIb30BAHNEM (DUITBTpAIMHY 1 Oe3:

C cunbrpanmeit
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be3 ¢gunbrpanm

e

1 BUST - BUSPC :

2 [ 47uF : discret:CP6
3 c2 - 47pF : discret:Cl

4 c3 - 47pF : discret:Cl

5 (o 47uF : discret:CP6
6 c5 - 47uF : discret:CP6
7 C6 - 47uF : discret:CP6
g 01 - LED : discret:LEDV
9 D2 - LED : discret:LEDV
18 JP1 - CONN_8X2

11 P1 - DB25FEMELLE : connect:DB25FC
12 R1 - 100K : discret:R3
13 R2 - 1K : discret:R3
14 R3 - 10K : discret:R3
15 R4 - 330 : discret:R3

Discret:R1

Discret:R3
Discret:R3-5
Discret:R3-LARGE_PADS
Discret:R4
Discret:R4-5
Discret:R4-LARGE_PADS
Discret:R5S

Discret:R6

W00 = @ U e W R

=
@

Discret:R7

DuneTp cnwcka: R?, SMO603, SM0O805, R?-*, SM1206 DUALTP MO KNKYeBsle cnosa: 10

aiz) iz it

1 BUST - BUSPC :

2 [ 47uF : discret:CP6
3 c2 - 47pF : discret:Cl

4 c3 - 47pF : discret:Cl

5 (o 47uF : discret:CP6
6 c5 - 47uF : discret:CP6
7 C6 - 47uF : discret:CP6
g 01 - LED : discret:LEDV
9 D2 - LED : discret:LEDV
18 JP1 - CONN_8X2

11 P1 - DB25FEMELLE : connect:DB25FC
12 R1 - 100K : discret:R3
13 R2 - 1K : discret:R3
14 R3 - 10K : discret:R3
15 R4 - 330 : discret:R3

Alr_Coils_SML_NEOSID:
Air_Coils_SML_NEOSID:
Air_Coils_SML_NEOSID:
Air_Coils_SML_NEOSID:
Air_Coils_SML_NEOSID:
Air_Coils_SML_NEOSID:
Air_Coils_SML_NEOSID:
Air_Coils_SML_NEOSID:

W00 @ U1 e LD R

Air_Coils_SML NEOSID:
10 Air_Coils_SML_NEOSID:
11 Air_Coils_SML_NEOSID:
12 Air_Coils_SML_NEOSID:
13 Buttons_Switches_SMD:
14 Buttons_Switches_SMD:

i e = . S S S S S S S i

DuneTp cnucka: R?, SMOG03, SMOB0S5, R?-=, SM1206 Bes dmneTpa: 2551

13.6 Bubnuoreka CUMBOJIOB

MO3HO IOCTaTOYHO MPOCTO cO3/aTh (haii rpaMuecKux CUMBOJIOB, KOTOPBIA OYy/IET COAEPXKaTh YAaCTO UCIOJIb3YEMble CUMBOJIBL.

Onu GyayT MOJIE3HBI IPH CO3JaHIM KOMITOHEHTOB (TPEyroJIbHUKH, KOHTYPHI Jlorndeckux anemento U, NI, nckmoyvatormee NJIN

u T.H.), JJIS1 4€TO UX COXPAHAIOT U, B MOCIEAYIOIIEM, UCITIOJIb3YIOT.

I1H paiiibl, 10 YMOTYAHUIO, XPAHATCS B KaTaore OMOIMOTEK KOMIIOHEHTOB M MMEIOT paciiupenue .syn. CUMBOJIBL He COOMPAIOTCS

B 6I/I6J'[I/IOTCKI/I, KaK KOMITOHEHTBI, [IOTOMY 4YTO UX HE TaK MHOI'O.

13.6.1

Akcnoprt (co3paHue) cumBona

KommoneHT MOKHO IKCIOPTUPOBATDH KaK CUMBOJI C IOMOLIbIO MTHCTPYMEHTA

0003HaYEHUS U, KENATENIbHO, YIATUTh BCE BBIBOIBI, €CJIM OHU €CTh.

»

. JoctaTouHO OyeT HATMYHMS TOJIBKO rpamIecKoro
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13.6.2 WmMnopTt cuMmBona

I/IMHOPT IIO3BOJIACT }106aBIIHTI) Fpa(l)I/I‘ICCKI/Ie 0003HaYEHUsA B peHaKTI/IpyeMHﬁ KoMItoHeHT. CHMBOJI 3arpyxkaercd ¢ noMouibio

KHOIIKHA . 3arpy>1<eHHoe rpa(bpmecxoe 0003HaUYEHNE pasMeaeTcAa B TOM MECTE€, B KOTOPOM OBLIO CO31aHO NIepe]] IKCIIOPTOM.
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naBa 14

NMpocMoTpLUMK 6MO6NMNOTEK KOMIMTOHEHTOB
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BBeneHue

IIpocMOTpIHK OHOIMOTEK KOMIIOHEHTOB TO3BOJISIET OBICTPO MIPOCMOTPETh cofiepxkuMoe OudmoTeK. OH BHI3BIBACTCS C TIOMOIIIBIO

MHCTPYMEHTA m 13 TJIABHOM MTaHEI! HHCTPYMEHTOB, BHIOOpOM IMyHKTa “TIpocMoTpiuk 6ubmoTek” n3 MeHio ”Bun” v IBOHHBIM

MIETIKOM [0 M300paKEHUI0 KOMIIOHEHTa B Auasiore ”"BeiOop KOMIIOHEHTa”.

Bolbop koMnoHeHTa (zarpuyxkedHo 11H anemeHToB)

DUALTP:
¥ -- WcTopuAa --

T4HC245
#  interf_u-cache

interf u schlib

power

74HC245
2 - — 18

e 0L Bil—=—s MNceppoHum 7405245

—2—l 5 B

- T e BZ—2—o

i3 BI—L2—

%M pal—18 .

PR Y ﬂ Bs—13 .

. I pal—12

=T Boil

1
ot i wp 2
19 A3 Cﬁ
— TLACZS
%O’_I’MEHMTI: -QEQK
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141 [naBHOe OKHO

OBzop Bubnuoteru [fusrdsharedkicad/demos/interf_u/interf_u_schlib. libl

®aiin  lMpocMmoTp  Cnpaeka
0P « » & QR
power 7405245
interf_u-cache 7415541
7415688
BUSPC
C
CAPAPOL
CONN_8X2
CP
CRYSTAL
DB25
EPG00
GND
LED
PWR_FLAG
R
RR9
Wi
HacTe MceanoHKM OonncaHwe KnoYeBsle cnoBa
7415245 T4HCZ245
Z2,26 X-24,13 Y 0,00 dx -24,13 dy 0,00 dist 24,13 PP

YToObl MPOCMOTPETH COACPKUMOE HYKHOM OUOIMOTEKH, HY)KHO BHIOpaTh €€ B NEpBOi KOJIOHKE ciieBa. JoCcTynHble KOMIIOHEHTH

OyayT MOKa3aHbl BO BTOPOi KOJIOHKE, I'le MOKHO BBIOpaTh HYKHBI KOMIIOHEHT A IIPOCMOTPA.
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OBzop Bubnuoteku [fusrisharedkicad/demos/ interf_u/interf_u_schlib.libl

Dalin

] > (@ »

interf_u_schlib
power
interf_u-cache

MpocMoTp  CnpaBka

@ a o

7415245
7415541

7415688
BUSPC

C
CAPAPOL
COMMN_8X2
CP
CRYSTAL
DE23
EP&00
GND

LED
PWR_FLAG
R

RR9

LY
MNcepnoHKmM
T4HC245

X11,43 Y -19.05

o

HacTe OnvcaHKue KHYeBLle CNoBa

7415245
£2,26

dx 11.43 dy-19,05 dist 22,22 MM

14.2 BepxHSs NaHeNlb UHCTPYMEHTOB NPOCMOTPLLLMKA KOMIMOHEHTOB 6UMGNNOTEK

BerHS{H IMaHeJIb THCTPYMEHTOB ITPOCMOTPIIUKA OMOJIMOTEKY KOMIIOHEHTOB MOKA3aHa HIKE.

P« » & QR

HOCTyHHbI CJIeAyIomNne KOMaH/bl:

13 3)  unita v ¥

Selection of the desired library which can be also selected in the displayed list.

Selection of the symbol which can be also selected in the displayed list.

I: Display previous symbol.
'i' Display next symbol.
(-‘T-‘l Q O @ Zoom tools.

Selection of the representation (normal or converted) if exist.

Unik A - . . . . .
Selection of the unit for symbols that contain multiple units.
POF
o If it exist, display the associated documents. Exists only when called by the place symbol dialog

frame from Eeschema.
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Close the browser and place the selected symbol in Eeschema. This icon is only displayed when

browser has been called from Eeschema (double click on a symbol in the component chooser).
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FnaBa 15

Co3paHue CrUCKOB Lieneu n nepe4vyHen anemet
B pa3/IMYHbIX popMmartax

15.1 [lpomeXxyTouHbIn cpann cnucka ueneu

Hepe‘-{HI/I SJICMEHTOB U CITMCKH L[el'[eﬁ MOJKHO CO31aBaTh U3 MPOMEKYTOYHOI'O (1)a1‘7ma CIIMCKa L[el'[efI, KOTOprfI CO3HAET Eeschema.

10T haiis MOCTpOeH ¢ NpuMeHeHHeM cuHTakcrca XML 1 HasbiBaeTcs IpoMeRyTOUHBIM. OH cOfiepKHT B ceGe GOJIbILOoe KOJMIECTBO
JAHHBIX O MEYaTHOH IulaTe W, Oyarogapst TOMY, MOXET OBbITb MCIOJIb30BaH IS IOCJIEIYIOEero NpeoOpa3oBaHysl B NepeYeHb

3JIeMEHTOB Wi (paiia gpyroro popmara.

B zaBucumoctu or BBIXOJHOI'O Cl)OpMaTa (nepequL 9JIEMCHTOB HJIM CITMCOK ueneﬁ), 6y}1yT HCIIOJIb30BATbCA PA3JINYIHBbIC obacTu

MIPOMEKYTOYHOTO (paiiia, IpH reHeparyu.
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15.1.1 T[pumep cxembl

VCC
[o]
WL
PWR_FLAG
VCC =T
= +
L 2 5 uzg 5 SIG_QUT
5 [z _sie_our U1A &
—
- 741504 o | g
1 -
m ! TRLS 74
cp

PWR_FLAG

15.1.2 [Mpumep npomexyTouyHoro doawnna cnucka uenen

[pomexyTounslii (afin criucka merneil (B popmare XML), cCOOTBETCTBYIOIIMI MTPUBEIEHHON BHIIIE CXeMe, TIOKa3aH Jajee.

<?xml version="1.0" encoding="utf-8"7?>
<export version="D">
<design>
<source>F:\kicad_aux\netlist_test\netlist_test.sch</source>
<date>29/08/2010 20:35:21</date>
<tool>eeschema (2010-08-28 BZR 2458)-unstable</tool>
</design>
<components>
<comp ref="P1”>
<value>CONN_4</value>
<libsource lib="conn” part="CONN_4"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E2141</tstamp>
</comp>
<comp ref="U2">
<value>74LS74</value>
<libsource 1lib="74xx"” part="74LS74” />
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E20BA</tstamp>
</comp>
<comp ref="U1">

<value>74LS04</value>
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<libsource 1lib="74xx"” part="74LS04”/>
<sheetpath names="/"” tstamps="/"/>
<tstamp>4C6E20A6</tstamp>
</comp>
<comp ref="C1l"”>
<value>CP</value>
<libsource lib="device” part="CP”/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E2094</tstamp>
</comp>
<comp ref="R1">
<value>R</value>
<libsource lib="device” part="R”/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E208A</tstamp>
</comp>
</components>
<libparts>
<libpart lib="device” part="C">
<description>Condensateur non polarise</description>
<footprints>
<fp>SM*</fp>
<fp>C?</fp>
<fp>Cl-1</fp>
</footprints>
<fields>
<field name="Reference”>C</field>
<field name="Value”>C</field>
</fields>
<pins>
<pin num="1" name="~" type="passive”/>

”

<pin num="2" name="~" type="passive”/>
</pins>
</libpart>
<libpart lib="device” part="R">
<description>Resistance</description>
<footprints>
<fp>R?</fp>
<fp>SM0603</fp>
<fp>SM0805</ fp>
<fp>R?-*</fp>
<fp>SM1206</fp>
</footprints>
<fields>
<field name="Reference”>R</field>
<field name="Value”>R</field>
</fields>

<pins>
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<pin num="1" name="~

<pin num="2" name="~

</pins>
</libpart

>

”

type="passive” />

”

type="passive” />

<libpart lib="conn” part="CONN_4">

<description>Symbole general de connecteur</description>

<fields

>

<field name="Reference”>P</field>

<field name="Value”>CONN_4</field>

</fields>
<pins>
<pin num="1"
<pin num="2"
<pin num="3"
<pin num="4"
</pins>
</libpart>

—_r

name="P1” type="passive”/>
name="P2"” type="passive”/>
name="P3” type="passive”/>

name="P4” type="passive”/>

<libpart 1lib="74xx" part="74LS04”>

<description>Hex Inverseur</description>

<fields

>

<field name="Reference”>U</field>

<field name="Value”>74LS04</field>

</fields>
<pins>
<pin num="1"
<pin num="2"
<pin num="3"
<pin num="4"
<pin num="5"
<pin num="6"
<pin num="7"
<pin num="8"
<pin num="9”
<pin num="10"
<pin num="11"
<pin num="12"
<pin num="13"
<pin num="14"
</pins>
</libpart>

name="~" type="input”/>

name="~" type="output”/>
name="~" type="input”/>
name="~" type="output”/>
name="~" type="input”/>

name="~" type="output”/>

name="GND” type="power_in”/>

”

name="~" type="output”/>

name="~" type="input”/>
name="~" type="output”/>
name="~" type="input”/>

name="~" type="output”/>
p— )

name="~" type="input”/>

name="VCC” type="power_in”/>

<libpart 1lib="74xx"” part="74LS74">

<description>Dual D FlipFlop, Set &amp; Reset</description>

<docs>74xx/74hc_hct74.pdf</docs>

<fields

>

<field name="Reference”>U</field>
<field name="Value”>74LS74</field>
</fields>

<pins>
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<pin num="1" name="Cd” type="input”/>
<pin num="2" name="D" type="input”/>
<pin num="3" name="Cp” type="input”/>
<pin num="4" name="Sd” type="input”/>
<pin num="5" name="Q"” type="output”/>
<pin num="6" name="~Q” type="output”/>
<pin num="7" name="GND” type="power_in”"/>
<pin num="8" name="~Q"” type="output”/>
<pin num="9” name="Q” type="output”/>
<pin num="10" name="Sd” type="input”/>
<pin num="11" name="Cp” type="input”/>
<pin num="12" name="D" type="input”/>
<pin num="13" name="Cd” type="input”/>
<pin num="14"
</pins>
</libpart>
</libparts>
<libraries>

name="VCC” type="power_in”"/>

<library logical="device”>

<uri>F:\kicad\share\library\device.lib</uri>

</librar

y>

<library logical="conn”>
<uri>F:\kicad\share\library\conn

</library>

<library logical="74xx">
<uri>F:\kicad\share\library\74xx

</library>

</libraries>

<nets>

<net code="1" name="GND"”>
<node ref="Ul1" pin="7"/>
<node ref="Cl” pin="2"/>
<node ref="U2" pin="7"/>
<node ref="P1” pin="4"/>

</net>

<net code="2" name="VCC”>
<node ref="R1” pin="1"/>
<node ref="Ul” pin="14"/>
<node ref="U2" pin="4"/>
<node ref="U2" pin="1"/>
<node ref="U2" pin="14"/>
<node ref="P1” pin="1"/>

</net>

<net code="3" name="">
<node ref="U2" pin="6"/>

</net>

<net code="4" name="">

<node ref="Ul1" pin="2"/>

.lib</uri>

.lib</uri>
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<node ref="U2" pin="3"/>

</net>

<net code="5" name="/SIG_OUT”>
<node ref="P1” pin="2"/>
<node ref="U2" pin="5"/>
<node ref="U2" pin="2"/>

</net>

<net code="6" name="/CLOCK_IN">
<node ref="R1” pin="2"/>
<node ref="Cl” pin="1"/>
<node ref="Ul1" pin="1"/>
<node ref="P1” pin="3"/>

</net>

</nets>

</export>

15.2 [peobpa3oBaHue cnucka uenen B gpyron cdoopmar

IpumeHsis crieHapuy peodpa3oBaHMs, MOKHO M3 IIPOMEKYTOYHOTO (paiiia crucka Lernei NoJlyduTh YIIPOLIEHHBIH CIICOK LieTiel
VI [IepeyeHb J1eMeHTOB. Tak Kak BHIIOIHAETCS peoOpa3oBaHue U3 TEKCTOBOTO (paiiia B TEKCTOBBIM, TO CLIEHAPHH [1s IPeoOpa3OBaHusI

MOXHO COCTaBHTb Ha si3bikax Python, XSLT i mo6om npyrom, ymeromem padorats ¢ XML naHHBIMU.

XSLT cam mo cebe mocrpoeH Ha cuHTakcuce XML u ouyenb ynoGen mist paborel ¢ XML-daiinamu. CyiectByeT GecruiaTHoe
MIPWIOXKEHUE XSliproc, KOTOPOE MOXKHO 3arpy3uTh U YCTaHOBHTh. IIpuiokeHue Xsltproc MOXKHO MCHOJIB30BaTh [JI1 CUMTHIBAHUS
IPOMEXKYTOYHOTO (haiiyia crucka nerneil B popmate XML, NpUMeHUTh CIIEHAPHIA AJIs1 PeoOpa30BaHUsl MOJIYUYSHHBIX JaHHBIX U
COXPaHMTh Pe3yJIbTaT B BBIXOAHOH (aiin. Vcronb3oBanue xsltproc TpedyeT Harmcanusi cuieHapus Ha si3bike XSLT. Beck nporece

npeobpazoBanust KOHTposmpyeT Eeschema, HyXKHO JMIIb OJWH pa3 HACTPOUTH €€ TS 3amycKa xsltproc.

15.3 OcHoBbl XSLT

JokymeHT, o0bscHsonmil npeodpazoBanust XSL (XSLT - XSL Transformations), JocTyreH 31ech:

http://www.w3.org/TR/xslt

15.3.1 CospaHue cnucka uenen B hopmare Pads-Pcb
dopmar pads-pcb cocTouT U3 ABYX YacTen.

¢ Cnmcka ImocagoyHbIX MECT.

¢ Criucka coeTMHeHUI: KOHTaKTHbIE TUIOIMIAAKHU CIPYIIITMPOBAHBI IO UMEHAM IIeTIeH.

Cpa3sy moj 3TiM, MOKa3aH CIieHapuii 111 peodpa30BaHusl TPOMEKYTOYHOrO CIMCKa Lierel B (ait B (popmate pads-peb:
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<?xml version="1.0" encoding="IS0-8859-1"7?7>

<!--XSL style sheet to Eeschema Generic Netlist Format to PADS netlist format
Copyright (C) 2010, SoftPLC Corporation.
GPL v2.

How to use:

https://lists.launchpad.net/kicad-developers/msg05157.html

<!DOCTYPE xsl:stylesheet [
<!ENTITY nl ”"&#xd;&#xa;”> <!-—-new line CR, LF —-—>

1>

<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform”>

<xsl:output method="text” omit-xml-declaration="yes” indent="no”/>

<xsl:template match="/export”>
<xsl:text>*PADS-PCB*&nl; *PART*&nl; </xsl:text>
<xsl:apply-templates select="components/comp”/>
<xsl:text>&nl; *NET*&nl; </xsl:text>
<xsl:apply-templates select="nets/net”/>
<xsl:text>*END*&nl; </xsl:text>

</xsl:template>

<!-— for each component —-->
<xsl:template match="comp”>
<xsl:text> </xsl:text>
<xsl:value—of select="Qref”/>
<xsl:text> </xsl:text>
<xsl:choose>
<xsl:when test = "footprint != "’ ”>
<xsl:apply-templates select="footprint”/>
</xsl:when>
<xsl:otherwise>
<xsl:text>unknown</xsl:text>
</xsl:otherwise>
</xsl:choose>
<xsl:text>&nl;</xsl:text>

</xsl:template>

<!-— for each net ——>
<xsl:template match="net”>
<!-- nets are output only if there is more than one pin in net -->
<xsl:if test="count (node)>1">
<xsl:text>*SIGNAL* </xsl:text>
<xsl:choose>

<xsl:when test = "@name != "' ">
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<xsl:value-of select="@name”/>
</xsl:when>
<xsl:otherwise>
<xsl:text>N-</xsl:text>
<xsl:value-of select="Qcode”/>
</xsl:otherwise>
</xsl:choose>
<xsl:text>&nl;</xsl:text>

<xsl:apply-templates select="node”/>

</xsl:if>

</xsl:template>

=

for each node —-—>

<xsl:template match="node”>

<xsl:text> </xsl:text>

<xsl:value-of select="Qref”/>

<xsl:text>.</xsl:text>

<xsl:value-of select="@pin”/>

<xsl:text>&nl;</xsl:text>

</xsl:template>

</xsl:stylesheet>

A 3J1eCh, TIOKA3aHO COMEPKUMOE BBIXOHOTO (paitia B hopmate pads-pcb nocie padoTs xsltproc:

*PADS-PCB*

*PART*

P1
U2
Ul
C1
R1

unknown

unknown

unknown

unknown

unknown

*NET*

*SIGNAL*
Ul.
€,
u2.
P1.
*SIGNAL*
R1.
Ul.
U2.
U2.
U2.
P1.
*SIGNAL*
Ul.
u2.

9
2
7
4

1
14
4
1
14
1

2
3

GND

vCC

N-4
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*SIGNAL* /SIG_OUT
P1.2

U2.5

U2.2

*SIGNAL* /CLOCK_IN
R1.2

c1.1
Ul.1
P1.3

*END*

KomanpHast cTpoka st 3aIycka 3Toro npeoopa3oBaHusI:

kicad\\bin\\xsltproc.exe -o test.net kicad\\bin\\plugins\\netlist_form_pads-pcb.xsl test. <
tmp

15.3.2 CospaHue cnucka uenen B chopmarte Cadstar
dopmar Cadstar COCTOUT U3 ABYX YacTeM.

¢ Cnmcka 1mocagoyHbIX MECT.

¢ Crmucka COG,I[I/IHGHI/Iﬁl KOHTAKTHBIC IVIOIAAKHA CrpyHIIMPOBAHBI [I0 UMEHAM HeHCﬁ.

Hanee mokaszan a1 ClieHapus [J1s1 BHITIOJHEHUST HEOOXOJUMBIX TPeoOpa30BaHMIA:

<?xml version="1.0"” encoding="IS0-8859-1"7?>

<!--XSL style sheet to Eeschema Generic Netlist Format to CADSTAR netlist format
Copyright (C) 2010, Jean-Pierre Charras.
Copyright (C) 2010, SoftPLC Corporation.
GPL v2.

<!DOCTYPE xsl:stylesheet [
<!ENTITY nl "&#xd;&#xa;”> <!--new line CR, LF —-—>

<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform”>

<xsl:output method="text” omit-xml-declaration="yes” indent="no”/>

<!-— Netlist header —-—>
<xsl:template match="/export”>

<xsl:text>.HEA&nl; </xsl:text>

<xsl:apply-templates select="design/date”/> <!-- Generate line .TIM <time> —-->

<xsl:apply-templates select="design/tool”/> <!-- Generate line .APP <eeschema version> <
——>

<xsl:apply-templates select="components/comp”/> <!-- Generate list of components —->

<xsl:text>&nl; &nl;</xsl:text>
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<xsl:apply-templates select="nets/net”/> <!-- Generate list of nets and <«
connections —-—>
<xsl:text>&nl; .END&nl; </xsl:text>

</xsl:template>

<!-— Generate line .TIM 20/08/2010 10:45:33 ——>
<xsl:template match="tool”>
<xsl:text>.APP "</xsl:text>
<xsl:apply-templates/>
<xsl:text>"&nl;</xsl:text>

</xsl:template>

<!-— Generate line .APP ”"eeschema (2010-08-17 BZR 2450)-unstable” ——>
<xsl:template match="date”>

<xsl:text>.TIM </xsl:text>

<xsl:apply-templates/>

<xsl:text>&nl;</xsl:text>

</xsl:template>

<!-- for each component -->
<xsl:template match="comp”>
<xsl:text>.ADD_COM </xsl:text>
<xsl:value-of select="Qref”/>
<xsl:text> </xsl:text>
<xsl:choose>
<xsl:when test = ”"value != "’ ">
<xsl:text>"</xsl:text> <xsl:apply-templates select="value”/> <xsl:text>"</xsl: <
text>
</xsl:when>
<xsl:otherwise>
<xsl:text>""</xsl:text>
</xsl:otherwise>
</xsl:choose>
<xsl:text>&nl;</xsl:text>

</xsl:template>

<!-— for each net ——>
<xsl:template match="net”>
<!-- nets are output only if there is more than one pin in net -->
<xsl:if test="count (node)>1">
<xsl:variable name="netname”>
<xsl:text>"</xsl:text>
<xsl:choose>
<xsl:when test = "@name != '’" ">
<xsl:value-of select="@name”/>
</xsl:when>
<xsl:otherwise>

<xsl:text>N-</xsl:text>
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<xsl:value-of select="Qcode”/>

</xsl:otherwise>

</xsl:choose>

<xsl:text>"&nl;</xsl:text>

</xsl:variable>

<xsl:apply-templates select="node” mode="first”/>

<xsl:value-of select="$netname”/>

<xsl:apply-templates select="node” mode="others”/>
</xsl:if>

</xsl:template>

<!—— for each node ——>

<xsl:template match="node” mode="first”>
<xsl:if test="position()=1">

<xsl:text>.ADD_TER </xsl:text>

<xsl:value-of select="@ref”/>
<xsl:text>.</xsl:text>
<xsl:value-of select="@pin”/>
<xsl:text> </xsl:text>
</xsl:if>

</xsl:template>

<xsl:template match="node” mode="others”>
<xsl:choose>
<xsl:when test='position()=1">
</xsl:when>
<xsl:when test='position()=2'>
<xsl:text>.TER </xsl:text>
</xsl:when>
<xsl:otherwise>
<xsl:text> </xsl:text>
</xsl:otherwise>
</xsl:choose>
<xsl:if test="position()>1">
<xsl:value—-of select="Qref”/>
<xsl:text>.</xsl:text>
<xsl:value-of select="Qpin”/>
<xsl:text>&nl;</xsl:text>
</xsl:if>

</xsl:template>

</xsl:stylesheet>

9T0 BBIXOHOI (paiin B popmare Cadstar.

.HEA
.TIM 21/08/2010 08:12:08
.APP "eeschema (2010-08-09 BZR 2439)-unstable”
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.ADD_COM P1 "CONN_4”"
.ADD_COM U2 ”74LS74”
.ADD_COM U1 "74LS04”
.ADD_COM C1 "CP”
.ADD_COM R1 "R”

.ADD_TER U1.7 "GND”
.TER Cl.2

Uuz2.7

Pl1.4
.ADD_TER R1.1 "VCC”

.TER Ul.14
U2.4
U2.1
U2.14
P1.1
.ADD_TER U1.2 "N-4"
.TER U2.3
.ADD_TER P1.2 ”/SIG_OUT”
.TER U2.5
U2.2
.ADD_TER R1.2 ”/CLOCK_IN”
.TER c1.1
Ul.1
P1.3
.END

15.3.3 CospaHue cnucka uenen B popmate OrcadPCB2

toT Cl)OpMaT HUMEET TOJIbKO OJHY YacCTb, KOTOpasd ABJIACTCA CIIMCKOM IOCAJOYHBIX MECT. Kaxmoe mocamoyHoe Mecto COAEPKUT

NEepeUCHb €0 KOHTAKTHBIX IJIOMAA0K € YKa3aHUEM MOJICOeIMHEHHBIX uenefl.

3nech pUBEAEH CIICHAPUH [T BHITIOHEHU ST HEOOXOIMMBIX TIPe0Opa30BaHMIA:

<?xml version="1.0" encoding="IS0-8859-1"7?>

<!--XSL style sheet to Eeschema Generic Netlist Format to CADSTAR netlist format
Copyright (C) 2010, SoftPLC Corporation.
GPL v2.

How to use:

https://lists.launchpad.net/kicad-developers/msg05157.html

<!DOCTYPE xsl:stylesheet [
<!ENTITY nl ”"&#xd;&#xa;”> <!-—-new line CR, LF ——>

1>
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<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform”>

<xsl:output method="text” omit-xml-declaration="yes” indent="no”/>

Ll==
Netlist header
Creates the entire netlist
(can be seen as equivalent to main function in C
——>
<xsl:template match="/export”>
<xsl:text>( { Eeschema Netlist Version 1.1 </xsl:text>
<!-- Generate line .TIM <time> -->
<xsl:apply-templates select="design/date” />
<!-— Generate line eeschema version ... —-—>
<xsl:apply-templates select="design/tool”/>

<xsl:text>}&nl;</xsl:text>

<!—-— Generate the list of components ——>
<xsl:apply-templates select="components/comp”/> <!-- Generate list of components ——>
<!-— end of file ——>

<xsl:text>)&nl; *&nl;</xsl:text>

</xsl:template>

Kl==

Generate id in header like "eeschema (2010-08-17 BZR 2450)-unstable”
——>
<xsl:template match="tool”>

<xsl:apply-templates/>

</xsl:template>

<!—-

Generate date in header like ”20/08/2010 10:45:33”
——>
<xsl:template match="date”>

<xsl:apply-templates/>

<xsl:text>&nl;</xsl:text>

</xsl:template>

<!—-
This template read each component
(path = /export/components/comp)
creates lines:
( 3EBF7DBD $noname Ul 74LS125
pin list
)
and calls ”"create_pin_list” template to build the pin list
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<xsl:template match="comp”>
<xsl:text> ( </xsl:text>
<xsl:choose>
<xsl:when test = "tstamp != "' ">
<xsl:apply-templates select="tstamp”/>
</xsl:when>
<xsl:otherwise>
<xsl:text>00000000</xsl:text>
</xsl:otherwise>
</xsl:choose>
<xsl:text> </xsl:text>
<xsl:choose>
<xsl:when test = "footprint != "’ ”>
<xsl:apply-templates select="footprint”/>
</xsl:when>
<xsl:otherwise>
<xsl:text>$noname</xsl:text>
</xsl:otherwise>
</xsl:choose>
<xsl:text> </xsl:text>
<xsl:value—of select="Qref”/>
<xsl:text> </xsl:text>
<xsl:choose>
<xsl:when test = "value != '" ">
<xsl:apply-templates select="value”/>
</xsl:when>
<xsl:otherwise>
<xsl:text>"~"</xsl:text>
</xsl:otherwise>
</xsl:choose>
<xsl:text>&nl;</xsl:text>

<xsl:call-template name="Search_pin_list” >

<xsl:with-param name="cmplib_id” select="1libsource/@part”/>

<xsl:with-param name="cmp_ref” select="Q@ref”/>
</xsl:call-template>
<xsl:text> )&nl;</xsl:text>

</xsl:template>

gl=

This template search for a given lib component description in list

lib component descriptions are in /export/libparts,

and each description start at ./libpart

We search here for the list of pins of the given component

This template has 2 parameters:

"cmplib_id” (reference in libparts)

"cmp_ref” (schematic reference of the given component)

—-—>

<xsl:template name="Search_pin_list” >
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<xsl:param name="cmplib_id” select="0" />
<xsl:param name="cmp_ref” select="0" />
<xsl:for-each select="/export/libparts/libpart”>
<xsl:if test = "@part = $cmplib_id ”>
<xsl:apply-templates name="build_pin_list”
<xsl:with-param name="cmp_ref” select="
</xsl:apply-templates>
</xsl:if>
</xsl:for-each>

</xsl:template>

<! —
This template writes the pin list of a component
from the pin list of the library description
The pin list from library description is something like
<pins>
<pin num="1" type="passive”/>
<pin num="2" type="passive”/>
</pins>
Output pin list is ( <pin num> <net name> )
something like
(1 vece)
( 2 GND )
——>
<xsl:template name="build_pin_list” match="pin”>

<xsl:param name="cmp_ref” select="0" />

<!-- write pin numner and separator —-—>
<xsl:text> ( </xsl:text>
<xsl:value-of select="@num”/>

<xsl:text> </xsl:text>

<!-— search net name in nets section and write it: —-—>
<xsl:variable name="pinNum” select="Q@num” />

<xsl:for—-each select="/export/nets/net”>

select="pins/pin”>

Scmp_ref” />

<!-- net name is output only if there is more than one pin in net

else use "?” as net name, so count items in this net

—-—>

—_n —_n

<xsl:variable name="pinCnt” select="count (node)” />

<xsl:apply-templates name="Search_pin_netname” select="node”>

<xsl:with-param name="cmp_ref” select="S$cmp_ref”/>

<xsl:with-param name="pin_cnt_in_net” select="$pinCnt”/>

<xsl:with-param name="pin_num”> <xsl:value-of select="S$pinNum”/>

</xsl:with-param>
</xsl:apply-templates>

</xsl:for-each>
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<!-— close line —-—>
<xsl:text> )&nl;</xsl:text>

</xsl:template>

Kl ==
This template writes the pin netname of a given pin of a given component
from the nets list
The nets list description is something like
<nets>
<net code="1" name="GND"”>
<node ref="J1” pin="20"/>
<node ref="C2"” pin="2"/>
</net>
<net code="2" name="">
<node ref="U2" pin="11"/>
</net>
</nets>
This template has 2 parameters:
"cmp_ref” (schematic reference of the given component)

"pin_num” (pin number)

<xsl:template name="Search_pin_netname” match="node”>
<xsl:param name="cmp_ref” select="0" />
<xsl:param name="pin_num” select="0" />

—_n

<xsl:param name="pin_cnt_in_net” select="0" />

<xsl:if test = "@ref = S$cmp_ref ”>
<xsl:if test = "@pin = $pin_num”>
<!--— net name is output only if there is more than one pin in net

else use "?” as net name

<xsl:if test = ”S$pin_cnt_in_net>1">
<xsl:choose>
<!-— if a net has a name, use it,
else build a name from its net code
——>
<xsl:when test = ”../@name != '’ ”>
<xsl:value-of select="../@name”/>
</xsl:when>
<xsl:otherwise>
<xsl:text>$N-0</xsl:text><xsl:value-of select="../Qcode”/>
</xsl:otherwise>
</xsl:choose>
</xsl:if>
<xsl:if test = ”S$pin_cnt_in_net &1t;2”>
<xsl:text>?</xsl:text>

</xsl:if>




Eeschema 140/163

</xsl:if>

</xsl:if>
</xsl:template>

</xsl:stylesheet>

3neck nokasaH BbIXOJHOI (paiin B hopmare OrcadPCB2.

( { Eeschema Netlist Version 1.1 29/08/2010 21:07:51
eeschema (2010-08-28 BZR 2458) -unstable}
( 4C6E2141 S$noname P1 CONN_4
(1 vce )
2 /SIG_OUT )
( 3 /CLOCK_IN )
4 GND )
)
( 4C6E20BA S$noname U2 74LS74
( 1 vce )
2 /SIG_OUT )
3 N-04 )
4 VCC )
(5 /SIG_OUT )
6 2 )
7 GND )
14 vCC )
)
( 4C6E20A6 S$noname Ul 74LS04
( 1 /CLOCK_IN )
( 2 N-04 )
(7 GND )
( 14 vcCC )
)
( 4C6E2094 S$noname C1 CP
( 1 /CLOCK_IN )
(2 GND )
)
( 4C6E208A S$noname R1 R
(1 vcec )
( 2 /CLOCK_IN )

15.3.4 MNopkmodyeHue nnaruHoB B Eeschema

NHcTpyMeHTb TpeoOpa3oBaHusi MPOMEXYTOYHOTO CIIMCKA LieTlel MOXKHO aBTOMAaTHYEeCKH 3ammycKkarh 13 Eeschema.
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15.3.4.1 HacTtpo#ka gnanorosoro okHa

Kaxapiil MoxkeT 100aBUTh BKJIAIKY JJIs1 HOBOTO IIJIATMHA T€HEPALIMM CIIUCKA COEIUHEHNUH ¢ IIOMOLLBI0 KHONKY ~Jlo0aBUTh rutaruy”.
y

ChopMUpOBaTE
% OTMEHWTB

NobasnTe NNarvH

Mcnone20BaTh MMeHa LI,E'I'IE'IFI no yMon4aH 1D

31ech MOKa3aHO KaK BBHIMJISAUT BKJIAJIKA C MapaMeTpaMy HoBoro riaruHa PadsPcb:

Cnucok uened

Pcbnew | OrcadPCB2 | CadStar | Spice | PADS-PCB
ChopMWpOBaTE

MapameTphl:

%OIMEHMTh
DOPMAET MO YMOAHIHWH

OobaenTe NnarvH
KoMaHOa cnucka Lenei:

xsltproc -0 "%0" "fusr/lib/kicad/plugins/netlist_form_pads-pcb.xsl" "%l"
= = YOoanuTe NAaruH

HavmeHoBaHWe:
PADS-PCB

Dain cnucka Lenei:

15.3.4.2 TlapameTpbl NnarvHa

JuanoroBoe OKHO HacTpoiKu miarnHa B Eeschema tpedyer crnenytornyo nHGOpMAaLHo:

» HanmeHnoBanue: ums hopmaTa CIIMCKa LENeH, K IpuMepy.

° KOMaHHHaH CTpPOKa I 3aITyCKa HpeO6pa30BaHI/Iﬂ.

Kak Tonbko Oyner Haxara kHonka CpopMUpoBaTh, MPOU30MIET Clieayollee:

1. Eeschema co3mact npomesxyTouHbIH (haiis criucka reneit *.xml, Hanpumep, test.xml.

2. Eeschema 3amycTuT MJIarvH, KOTOPHIMA cuuTaeT test.xml u co3aacT test.net.
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15.3.4.3 Co3paHue crucka uernemn ¢ NOMOLLLLIO KOMaHAHON CTPOKMU

[Tpennosoxum, NCHOJb3YETCs TPUIIOKEHUE XSIproc. exe 1151 BHIOJIHEHH S CLIEHapHsl 10 TIPe00pa30BaHMUIO IPOMEKYTOUHOTO (aiina,
TOr1a KOMaH/IHasi CTpOKa JJIsl 3aIycKa xsltproc.exe Oy/ieT BHITJISAIETh TaK:

xsltproc.exe -0 <ums 8bIx00H020 patina> <umsi cyeHapusi> <ums 6xoonozo XML paiina o5 npeobpazosanus>

Ecnu KiCad pa6otaet B onepanonHon cucreme Windows, TO KOMaHIHasi CTPOKa OyIeT UMETh CJICIYIONIAI BUI;:
[f:/kicad/bin/xsltproc.exe -0 "%0” f:/kicad/bin/plugins/metlist_form_pads-pcb.xsl "%l”

B oneparmoHHbIx cucteMax Ha 6ase Linux koMaHaHAsi CTpOKa Oy[IeT Takou:

xsltproc -0 "%O” Jusr/local/kicad/bin/plugins/metlist_form_pads-pcb.xsl "%l”

I'ne netlist_form_pads-pch.xsl— daiin cueHapusi, KOTOPbIH HY)XHO IpUMeHNTh. He 3a0bIBaiiTe CTaBUTh KaBBIUKM BOKPYI MMEH

(aiinos, ato nozsonut Eeschema o6padaTeBaTh (hailyibl ¢ mpodeamMu B MIMEHaX.
KomangHas cTpoka nojaep:kuBaeT KOMaH/bI U1 yKa3aHHs UMeH (pailiios:

INopnepxuBaeMele napamMeTphl (hOpMaTHPOBAHUSA.

* %B = 6a30BOe UM — IOJIHOE MMsI BBIXOAHOTO (haiiia 6e3 MyTH 1 paciypeHusl.
* %] = noaHOE UM BPEMEHHOI'0 BXOIHOTrO (paiiia (IIpoMexKyTOUHbIH (paiisl cliucKa Hemnei).

* %0 = nosHOe UMs1 BBIXOAHOTO (paiina.

%I GyneT 3aMEHEHO aKTyaIbHBIM HMEHEM MPOMEKYTOUYHOTo haiiia

%0 Oynet 3aMeHeHO aKTyaJbHbIM UMEHEM BBIXOHOTO haiia.

15.3.4.4 dopmat KOMaHOHOW CTPOKU: NpuMep Ana xsltproc

dopmat KOMaHAHON CTPOKH IJISI XSltproc ciemyonwii:

<myTs K xsltproc> xsltproc <napamerpst ajisi xsltproc>

B Windows:

f:/kicad/bin/xsltproc.exe -0 % O f:/kicad/bin/plugins/netlist_form_pads-pcb.xsl %1
B Linux:

xsltproc -0 ”’ % O” /usr/local/kicad/bin/plugins/netlist_form_pads-pcb.xsl ”* %I”’

B npuBen€HHBIX BhIIIE TPIMEpax mpeanoiaraercs, 9to Bee daiiisl xsltproc Ha [TK ¢ OC Windows ycranoBniens! B kataor kicad/
bin.

15.3.5 Co3paHune nepeyHsi 3NeMeHTOB

Tak Kak MPOMEXYTOUHBIH (hafil CIIUCKa TIeTiel COIEePKUT BCI0 MH(OPMAIIUIO 00 UCTIONh30BAHHBIX KOMIIOHEHTAX, TO U3 HEro MOXHO
U3BJIeYb MEepeveHb 3JieMeHTOB. [laiee MoKa3aHo JUAaIOrOBOE OKHO C HACTPOEHHBIM IUIaruHoM (B Linux) [yist reHepaiuu nepevHsi
anemenToB (Bill Of Materials — BOM):
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Cnucok uened

Pcbnew | OrcadPCB2 | CadStar | Spice | PADS-PCB | BOM
ChopMWpOBaTE
MapameTphl:

%OIMEHMTh
DOPMAET MO YMONHIHWH

OobaenTe NnarvH
KoMaHOa cnucka Lenei:

xsltproc -o "%0.csv" jusr/lib/kicad/plugins/bom2csv.xsl "%l "|

¥OanuTe NAaruH
HavmeHoBaHWe:
BOM

Dain cncka Lenei:

[TyTs K (paiiiry cueHapust bom2csv.xsl 3aBUCHT OT UCTIONB3YEMOH ONepaiMOHHON cUCTeMBbl. Ha TaHHBI MOMEHT, JTy4IINi ClieHapHi

XSLT nis co3nanus nepeydHs 3JeMeHTOB HasblBaeTcsl bom2csv.xsl. Ecnu HyKHO, ero Bceria MO>KHO U3MEHUTD U, ECTIU B Pe3yJibTaTe

MOJYYUTCA YTO-TO IOJIEZHOC [JIA BCEX, MMOMPOCUTH CAELIATh HOBBII cueHapHﬁ YacCTbIO ITPOCKTA KiCad.

15.4 ®dopmaT KOMaHOHOW CTPOKU: NpuMep cueHapus Ha si3bike Python

Komannnas ctpoka Juist cKpunTa Ha sizbike Python BHIIISIUT, NPUOIU3UTENBHO, TaK:
python <ums paiina ckpunra> <uUMsI BXOTHOTO (paiiina> <uMs BHIXOAHOTO (haitna>
B Windows:

python *.exe f:/kicad/python/my_python_script.py %1 % O”

B Linux:

python /usr/local/kicad/python/my_python_script.py %1 % O”

[penmonaraercs, uro Python yxe ycranosnen Ha [1K.

15.5 CTpyKkTypa NpOMeXyTo4HOro cpamna cnucka uenen

ST1oT npuMep Aa€T MpeAcTaBiIeHre o popMmare paiiyia CrrcKa meneu.

<?xml version="1.0" encoding="utf-8"7?7>
<export version="D">
<design>
<source>F:\kicad_aux\netlist_test\netlist_test.sch</source>
<date>29/08/2010 21:07:51</date>
<tool>eeschema (2010-08-28 BZR 2458)-unstable</tool>
</design>
<components>
<comp ref="P1"”>
<value>CONN_4</value>
<libsource lib="conn” part="CONN_4"/>
<sheetpath names="/" tstamps="/"/>

<tstamp>4C6E2141</tstamp>
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</comp>
<comp ref="U2">
<value>74LS74</value>
<libsource 1lib="74xx"” part="74LS74"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E20BA</tstamp>
</comp>
<comp ref="U1">
<value>74LS04</value>
<libsource lib="74xx"” part="74LS04”/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E20A6</tstamp>
</comp>
<comp ref="C1">
<value>CP</value>
<libsource lib="device” part="CP"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E2094</tstamp>
<comp ref="R1”>
<value>R</value>
<libsource lib="device” part="R”/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E208A</tstamp>
</comp>
</components>
<libparts/>
<libraries/>
<nets>
<net code="1" name="GND”>
<node ref="Ul" pin="7"/>
<node ref="Cl” pin="2"/>
<node ref="U2" pin="7"/>
<node ref="P1” pin="4"/>
</net>
<net code="2" name="VCC"”>
<node ref="R1” pin="1"/>
<node ref="Ul" pin="14"/>
<node ref="U2" pin="4"/>
<node ref="U2" pin="1"/>
<node ref="U2" pin="14"/>
<node ref="P1” pin="1"/>
</net>
<net code="3" name="">
<node ref="U2" pin="6"/>
</net>
<net code="4" name="">
<node ref="Ul" pin="2"/>

<node ref="U2" pin="3"/>
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</net>

<net code="5" name="/SIG_OUT”>

<node ref="P1” pin="2"/>

<node ref="U2" pin="5"/>

<node ref="U2" pin="2"/>

</net>

<net code="6" name="/CLOCK_IN">

<node
<node
<node
<node
</net>
</nets>

</export>

15.5.1 OcHOBHbIe aneMeHTbl channa cnmcka uenen

ITpomexyTouHbli (bailyl HACUUTHIBAET IATH Pa3/esIoB.

ref="R1"”
ref="Cc1"”
ref="01"
ref="pP1"”

pin="2"/>
pin="1"/>
pin="1"/>
pin="3"/>

* Pazpnen ornaBienus (design).

* Paznen KOMIOHEHTOB (components).

* Pazpnen vacreid komnoHeHTa (libparts).

» Pasznen 6uomorek (libraries).

e Pazpen ueneii (nets).

Coaepxumoe (paityia OrpaHIUMBAECTCS pa3feuTeeM <export>

<export version="D">

</export>

15.5.2 OrnaBneHue

OrnaBieHue OrPaHUYUBACTCS PA3ACIIUTEITIEM <design>

<design>

<source>F:\kicad_aux\netlist_test\netlist_test.sch</source>
<date>21/08/2010 08:12:08</date>

<tool>eeschema (2010-08-09 BZR 2439)-unstable</tool>

</design>

toT pas3acii MOXKET COACPKATb MOAPA3/1€]l C KOMMEHTAPUAMMU.
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15.5.3 KOMMOHEHTbI

Pasnen KOMITOHEHTOB OIpaHUYMBAETCs pa3euTesIeM <components>

<components>

<comp ref="P1"”>

<value>CONN_4</value>

<libsource lib="conn” part="CONN_4"/>
<sheetpath names="/"” tstamps="/"/>
<tstamp>4C6E2141</tstamp>

</comp>

</component s>

toT pa3aeii COACPKUT MEPEUICHb KOMIIOHEHTOB UCHOJIb3YEMbIX B CXEME. Ka)l(}lb[fl KOMIIOHEHT UMEECT CJIEAYIoIIee OIMMCaHue:

<comp ref="P1"”>

<value>CONN_4</value>

<libsource lib="conn” part="CONN_4"/>
<sheetpath names="/" tstamps="/"/>

<tstamp>4C6E2141</tstamp>

</comp>
libsource name of the lib where this component was found.
part component name inside this library.
sheetpath path of the sheet inside the hierarchy: identify the sheet within the full
schematic hierarchy.
tstamps (time stamps) time stamp of the schematic file.
tstamp (time stamp) time stamp of the component.

15.5.3.1 3ameuaHue 0 MeTKe BPEeMeHU KOMMOHEHTa

II.HH COIIOCTABJICHU A KOMIIOHECHTOB U3 CITMCKa ueneﬁ, KOMIIOHEHTaM U3 Ie4aTHOM IIaThI, UCTTOJIB3YIOT METKHU BPEMEHU B KA4YE€CTBE
YHUKAJILHOI'O I/I,IICHTI/ICI)I/IKaTOpa JJIA KaXXKJ0T0O KOMIIOHCHTA. 10T Croco6 HCIIOJIb3YETCA B KiCad kak BCHOMOFaTeHLHbeI, JJIA HAaXOXJICHU A
COOTBETCTBYIOIICTO KOMIIOHEHTA U3 CITUCKA ueneﬁ Ha MeYaTHOM IIaTe. ITO MO3BOJISET 3aHOBO 0003HAYATh KOMIIOHEHTHI B IMPOEKTE

CXEMBI 1 HE TEPATH IIPU 3TOM CBA3b C MOCAAOYHBIM MECTOM.

Mertka BPEMCEHU — ITO yHI/IKaJIbeIﬁ I/I,Z[CHTI/I(l)I/IKaTOp JUIA KaKJA0ro KOMITOHEHTA WJIN JINCTA B IIPOCKTE CXEMBI. HO, B CJIOXXHBIX
Huepapxusx, rae OAuH (bafm CXEMBbI MOXKET MCII0JIb30BaTbCA HECKOJBKUMMU JIMCTAMH, KOMIIOHCHTBI U3 3THUX JIMCTOB UMCIOT OJHU U

T€ )K€ METKU BPEMCHU.

Kaxaplii IUCT CI0XKHON HepapXyUu UMeeT CBOI YHUKaJIbHBIN HaeHTH(HUKATOp: ero myTh (sheetpath). Kaxapiit KOMIOHEHT (U3 ucTa

CJIOKHOM I/Iepapxm/l), TOXE, UMECT yHI/IKEU'II)HI)Iﬁ I/I)ICHTI/ICI)I/IKaTOPZ IIyTh JINCTA + €r0 MECTKA BPEMCHHU.

15.5.4 YacTun KOMMOHEeHTa

Pa3pien yacteil KOMIIOHEHTa OrpaHUUYKMBAETCS pasaesuTesieM <libparts> 1 COAEPKUT OMUCAHNS U3 OUOIHOTEKU CXEMBI. DTOT pasziel

COACPIKUT:
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* JlomycTiMble MIMEHA MOCAJOYHbIX MECT (MOKHO HCIOJIb30BATh MACKH ) — pa3ieuTess <fp>.
¢ Tlomns, yka3zaHHBIE B OHMOMHOTEKEe — pasaennTenb <fields>.

* [lepeuyeHb BBIBOIOB — pa3fesInTeNb <pins>.

<libparts>
<libpart lib="device” part="CP”>
<description>Condensateur polarise</description>
<footprints>
<fp>CP*</fp>
<fp>SM*</fp>
</footprints>
<fields>
<field name="Reference”>C</field>
<field name="Valeur”>CP</field>
</fields>
<pins>
<pin num="1" name="1" type="passive”/>
<pin num="2" name="2" type="passive”/>
</pins>
</libpart>
</libparts>

Crpoku Tuna <pin num="1" type="passive”/> Takxke coJepxKaT JeKTPUIECKUI1 TUIM BbIBOAA. [JOCTYIHBI CIeyIOlIHE IIEKTPUUECKUE

THUIIBL:
Input Bxo1 — 0ObIYHBIN BXOIHOHN BHIBOL
Output Brixog — OOBIYHBIN BHIXOQHOH BBIBOJL
Bidirectional JByHanpaB/ieHHbI — MOXKET ObITh KaK BXOJIOM, TaK U BBHIXOJOM
Tri-state TpexcraOubHbIN — BBOJI/BBIBOJL IIMHbI
Passive ITaccHBHBIN — OOBIUHBIA BHIBOJ MACCUBHBIX KOMITIOHEHTOB
Unspecified He onpeneneHo — He N3BECTHBIN IEKTPUYECKUI THIT
Power input Bxoj nuTaHus — BXOJ IMTaHUS] KOMIIOHEHTA
Power output BbIxo/1 MMTaHMs1 — BBIXOJI, HA TTOJ00MHU BBIXOJA CTAOMIM3ATOPA HATIPSIKEHUS
Open collector OTKPBITHIN KOJUIEKTOP — YacTO UCIIOJIb3YEeTCsl B AHAIOTOBBIX KOMITapaTopax
Open emitter OTKPBITHII SMUTTEP — WHOT/IA UCTIONB3YETCS B IOTMIECKUX JIEMEHTaX
Not connected He nmopcoenuHeH — J0JKEH OCTaThes 0e3 MOAKIIOUEHUS B CXEME

15.5.5 bBubnunortekm

Pa3,uen OMOIMOTEK OI'paHUYUBACTCA PA3ACTIUTETIEM <libraries>. ToT Pas3acii COCTOUT U3 CITUCKa OudIMOTEK KOMITOHEHTOB, UCITOJIb3YEMbBIX
B IIPOEKTE CXEMBL.
<libraries>

<library logical="device”>

<uri>F:\kicad\share\library\device.lib</uri>
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</library>

<library logical="conn”>

<uri>F:\kicad\share\library\conn.lib</uri>

</library>

</libraries>

15.5.6 Uenu

Pazpen ueneil orpannumMBaeTcs pazaenuTesieM <nets>. ITOT paslesl COCTOUT U3 “TIOAKJIIOUEHUH” B CXEME.

<nets>

<net code="1"

<node
<node
<node
<node

</net>

<net code="2"

<node
<node
<node
<node
<node
<node
</net>

</nets>

ref="01"
ref="Cc1"”
ref="02"
ref="p1"

ref="R1"
ref="U1"
ref="02"
ref="U2"
ref="02"
ref="p1"

name="GND" >

pin="7"/>
pin="2"/>
pin="7"/>
pin="4"/>

name="VCC"”>

pin="1"/>
pin="14"/>
pin="4"/>
pin="1"/>
pin="14"/>
pin="1"/>

B atom pasaciie nepevncCIArTCA BCE LEIN, IIPUCYTCTBYIOIINE B CXEME.

OOBIYHO IIETIh COCTOUT U3 CJIEIYIOIIETO:

<net code="1"
<node ref="Ul1"
<node ref="C1"”
<node ref="U2"

<node ref="P1l”

</net>

name="GND" >

pin="7"/>

pin="2"/>

pin="7"/>

pin="4"/>
net code BHYTPEHHUI nieHTU(UKATOP AaHHOH Lenu
name UM ey

node

COACPIKUT CChIIIKY Ha BBIBOJ KOMIIOHCHTA, IMMOAKIIOYEHHOI'O K ,[IaHHOfI

Lenu

15.6 Bonee noapobHO o xsltproc

IIpocmotpure crpanuity: hitp://xmlisoft.org/XSLT /xsltproc.html
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BBeneHue

xsltproc — 3TO KOHCOJIbHOE TPUJIOKEeHUE TSl BHIMOMHeHus creHapueB XSLT no npeoOpasoBanmo XML-¢aiinoB. Ha nanHbIi

MOMEHT OHO pa3padaTbiBaeTcst Kak yacTh poekta GNOME, Ho MOXeT HCIOJIb30BaAThCs OTIEIBbHO OT pabouero okpyxeHus GNOME.

xsltproc BbI3bIBAETCS] U3 KOMaHAHOHM CTPOKM (TepMMHAJIA) C yKa3aHWEM CLEHApusl U UMEHH (paiiyia, K KOTOPOMY 3TOT CLEHapHi

JOJDKeH OBITh MprMeHEH. Ecii HyXHO Tipeodpa30BaTh CTaHIAPTHBIN BBOI BMECTO (haiiiia, MCIONB3YIOT - (Ieduc).

Ecnu cuenapwmii conpepxxutcst B camom XML-aiine, To ero He Hy>KHO yKa3blBaThb B KOMAaHJHOHM CTpPOKe. Xsltproc aBToMaTuyecku
OIIpeNe/INT HAJTMYUE ClieHapus B (hafiyie ¥ npumMeHHT ero. [To ymoirdanmo, pe3yibTaT nmpeoOpa3oBaHusl OyIeT BhIBe/IeH Ha SKpaH

(stdout). MOXHO, BMECTO 9TOTO, YKa3aTh MIMsI BRIXOIHOTO (paiiia ¢ MOMOIIBIO TapaMeTpa -0.

15.6.1 dopmMar KOMaHOHOM CTPOKMU

xsltproc [[-V] | [-v] | [-o *file* ] | [--timing] | [--repeat] |

[-—debug] | [--novalid] | [--noout] | [-—maxdepth *val* ] | [--html] |
[-—param *name* *value* ] | [-—-stringparam *name* *value* ] | [—-—nonet] |
[-—-path *paths* ] | [-—-load-trace] | [--catalogs] | [-—xinclude] |
[-—profile] | [-—-dumpextensions] | [-—-nowrite] | [-—-nomkdir]
[-—writesubtree] | [--nodtdattr]] [ *stylesheet* ] [ *filel* ] [ *file2* ]

[ ¥cooo™ |

15.6.2 [MapameTpbl KOMaHOHOM CTPOKMU

-V wmm --version

IMokazath BepcHio ucnosb3yeMbix Ouomrorek libxml u libxslt.

-V W --verbose

BbIBOIHMTH OIMCAHUE KAX/IOTO I1ara paboTsl Xsltproc B rpoliecce NpUMeHeH sl CLIeHApUs K JOKYMEHTY.
-0 W --output umsi_ghaiina

Hamnpagnset BeiBOJ B (hailn mox umMeHeM ums_cpaiina. [Ipy MHOXXECTBEHHOM BBIBOZIE TApaMeTp -0 uMsi_kamanoea/ yKa3bBaeT

BBIBOAUTH (haiiyibl B YKAa3aHHBIN KaTalor. JJaHHbIA KaTalior J0JKeH CyIeCTBOBATb.
--fiming

OT10o0pasuTh BpeMsl, 3aTpaueHHOE Ha CYMTHIBAHKE CIIEHAPHS], BHIIOJIHEHUE IIPe0OPa30BaHus U COX paHeHHe pe3ybTaTa. OToOpaxaercs

B MWUIUCEKYHAAX.
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--repeat

BrinosHuth peodpaszoBanue 20 pa3. Vicronb3yercst Uil TECTUPOBAHUS BpeMeH! 00pabOTKH.
--debug

BriBoauT MONOTHUTENBHBIN (pafisl ¢ ApeBOBUIHON XML-CTpyKTypoii B LIENISIX OTIIAKH.
--novalid

IIponyctuts 3arpysky asemenra DTD u3 nokymeHra.

--noout

He BBIBOIUTL pe3ynbTar.

--maxdepth 3uauenue

Hactpouts MakcuMaIbHYyIO TIIyOUHY CTEKa, 4TOObI 00eCTIeunTh BBIXO/ U3 OECKOHEYHOro KJIa B libxslt. 3HaueH#e 0 YMOTYaHHIO
—500.

--html
Bxoanoii gaiin B popmare HTML.
--param napamemp 3HaueHue

IMepenats mapameTp napamemp co 3HAYCHUEM 3HaueHue B ClieHapuidi. MOXHO HepeaBaTh HeCKOJIbKO mapameTpos (1o 32). Ecim B

KauyecTBe 3HAUCHUS OY/IeT MepeiaBaThCs CTPOKa, HY’KHO HCIIOJIb30BaTh apaMeTp --stringparam.
--stringparam napamemp 3HaveHue

[Mepenarb napameTp napamemp co 3HaUSHUEM 3HaueHue, Te 3Hauenue — crpoka. (IIpumeuanue: cTrpoka go/kHa ObITh B (hopmaTte
utf-8).

--nonet
He ucnone3oBats MHTepHeT a1t nosayyenuss DTD, 00beKTOB MM JOKYMEHTOB.
--path nymu

Hcronp30BaTh CMCOK (pa3fesnéHHbli MpoOeIaMy MM TOYKaMH C 3amsITON) MyTeld (haidloBOi CUCTEMBI, YKa3aHHBIX B nymu IS

3arpy3ku DTD, 0ObeKTOB MM JOKYMEHTOB.

--load-trace

INTokazaTb B cTaHAApPTHOM BBIBOJIE Stderr Bce JOKYMEHTBI, 3arpyKEHHBIE B ITpOIiecce paboTHI.
--catalogs

HUcnons3oBats kataor SGML, ykazaunsiii B SGML_CATALOG_FILES, ni1s1 ycTaHOBKM pacroJioeHus! BHEITHUX 00beKTOB. [To
yMOJIYaHuIo, xsltproc uiet ux B karauore, ykazaHHoM B XML_CATALOG_FILES. Eciu oH He 3aaH, ucnoss3yercs /etc/xml/

catalog.
--xinclude

IpeodpazoBaTh BXOAHON NOKYMEHT UCIONB3ys crienmpukanuio Xinclude. Bonbire nHpopManuu 06 3TOM MOKXHO HAUTU 3/1€Ch:

http://www.w3.org/TR/xinclude/

--profile --norman



http://www.w3.org/TR/xinclude/
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BriBouTh TipohrITbHYI0 MH(GOPMALIMIO C JeTaJbHBIM ONMCAHNEM BPEMEHH, OTPaYeHHOTO Ha KaX/AyI0 YacTb clieHapus. 1o Oyzer

TOJIE3HBIM 11 ONTUMHU3AIMK OBICTPOJECHCTBUSI CLIEHAPUSI.
--dumpextensions

BriBecTH niepedeHpb BCeX 3aperrCTPUPOBAHHBIX PACIIUPEHHUI HA K PaH.
--nowrite

3anpeTuTh 3anKch B JII0OOHW (haiiil UM NCTOUHUK.

--nomkdir

3arnpeTuTh CO3IaHNE KaTaIOrOB.

--writesubtree kamanoez

Paspermts 3ammceBaTh (haiin TOIBKO BHYTPU YKa3aHHOTO KaTaora.
--nodtdattr

He npumMeHsTh 3HaYeHUE 10 yMOTUaHuIo 11 arpudyta DTD B paiire.

15.6.3 Bo3Bpawiaemblie 3HayeHuUs xsltproc

xsltproc Bo3BpaIaeT Koj pe3ysbTaTa, KOTOpPbI MOKET ObITh OUYEHb IT0JIE3€H MPU padoTe U3 KOMAHJHOW CTPOKH.
0: Hopma

1: HET apryMeHTOB

2: CIMIIKOM MHOTO ITapaMeTpoB

3: HEW3BECTHBIN ITapaMeTp

4: HEBO3MOJKHO 3arpy3UTh CLIEHAPHIA

5: ommOKa B ClieHapuH

6: ommOKa B OTHOM M3 JOKYMEHTOB

7: He ToiIepKUBaeMbIii METO]T BBIBOA XSl

8: CTPOKOBBIH ITapaMeTp COIEPKUT Kak OJIMHAPHbIE, TAK U JBOMHbBIE KaBbIYKH
9: BHYTpEeHHSIs1 OIMOKa 00pabOTKU

10: pabora GbuIa pepBaHa BHEITHUM CUTHAJIOM

11: HEBO3MOXKHO 3amucarh pe3yJbTaT B BBIXOIHOW (haii

15.6.4 bBonblie nogpobHocTen o xsltproc

Crpanuua o libxml: http://www.xmlsoft.org/

Crpanna o W3C XSLT: http://www.w3.org/TR/xslt



http://www.xmlsoft.org/
http://www.w3.org/TR/xslt
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naBa 16

Cumynsarop

Eeschema mMeeT BcTpOeHHBIN CUMYJISITOP JIEKTPUYECKMX CXEM, OCHOBaHHBIN Ha ngspice.

ITpu pabote ¢ cumynsaTopom, OyAyT IoJIe3Hb O(pULHaIbHBIE OMOIUOTEKH pspice. OHU cOOEPKAT OCHOBHBIE KOMITOHEHTBI, HCIIOJIb3yeMble
IIPY CUMYJISILIMK, TaKKe KaK WCTOYHMKM HaNpsDKEHUs/TOKA WM TPAH3UCTOPHI C HyMepalued BbIBOJOB, KOTOpas COOTBETCTBYET

MOpAAKY y3710B (node) B crienudukanum ngspice.

Ta1<>1<e, HNMECTCA HECKOJIBKO JECMOHCTPALIMOHHBIX ITPOCKTOB, ITOKA3BIBAIOIINX BO3MOXKXHOCTU CUMYJIATOPA. X MOXHO HalTH B KaTajore

demos/simulation.

16.1 Ha3HauyeHue mopenen

IMepen HAYATIOM CUMYJISILMU, HEOOXOANMO HA3HAYMTh KOMIIOHEHTaM Spice-MOJIeIH.

Ka)KILOMy KOMITOHEHTY MOKHO Ha3HAYUTDb TOJIbKO OAHY MO/JICJIb, JaK€ €CJIM KOMIIOHEHT COCTOUT U3 HECKOJIbKUX yacreid. B mocnennem

CJIy4dae, MOJI€JIb Ha3HAYAC€TCA HepBOﬁ HacTu.

IMaccuBHBIM KOMITOHEHTaM, OOO3HAYEHHUSI KOTOPHIX COBIAJAIOT C TUIIOM 3JieMeHTa B Spice-3amnucu (R* mist pesucropos, C* st
KOHJICHCATOPOB, L* [Isl MHAYKTUBHOCTEW), MOe M OyAyT Ha3HAUYeHbl KOCBEHHO, a TOJie 3HaYeHUs1 OyIeT BOCIIPUHUMATHCS Kak

CBOMCTBO MOJIEJIH.

3ameuaHue
Wwmeiite B BUOY, 4TO B Spice MHOxMTens M obosHayaet munu, a Meg — mera. Ecnn xenaete ucnonb3oeate M B
KayecTBe MHOXUTENS Mera, yCTaHOBUTE COOTBETCTBYIOLMIA NapameTp B AMaNOroBOM OKHE HACTPOVKU CUMYNSILIUNA.

Wudopmanus 11 spice-Mo/iesieit XpaHUTCS B BUZIE TEKCTa B MOJISIX KOMIIOHEHTA U €€ MOKHO JIETKO yKa3aTh C IIOMOIIBI0 peJakTopa
KOMIIOHEHTOB WJIM HENOCPEICTBEHHO B pefakTope cxeM. OTKpoiTe IUajor peAakTUPOBAHUSA CBOICTB KOMIIOHEHTA U HaXMUTE

KHOIIKY Pedaxmuposamu Spice modeav 1Jisl BbI30Ba AUATIOTOBOrO OKHA peJakTopa Spice MoJeu.

PenaxTop Spice Mozeseil uMmeeT Tpy BKJIaAKH, KOTOPBIE COOTBETCTBYIOT TPEM pa3HBIM THIIAM Mozesiel. Taxke nMeeTcs 1Ba mapamMmeTpa,

OOIIMX U1 BCEX TUIIOB:



http://ngspice.sourceforge.net
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Disable symbol for simulation

When checked the component is excluded from simulation.

Alternate node sequence

Allows one to override symbol pin to model node mapping. To define a

different mapping, specify pin numbers in order expected by the model.

Example:

*

*

connections:

1
2
3
4

5

:non-inverting input

:inverting input

:positive power supply

:negative power supply

routput

.subckt tl1071 1 2 3 4 5

po Ul

To match the symbol pins to the Spice model nodes shown above, one needs
to use an alternate node sequence option with value: "1 3 5 2 4”. It is a list

of pin numbers corresponding to the Spice model nodes order.

16.1.1 TMaccuBHbIA

Bknanka Ilaccusnbiii TO3BONSET HA3HAYUTD MOJEIDb (PE3UCTOP, KOHIEHCATOP UM MHAYKTUBHOCTb) KOMIIOHEHTY. DTOT IapaMeTp

HCIOJIb3YETCSA pEAKO, TAK KaK OOBIYHO MACCUBHBIM 3JIEMEHTaM MOJEJIM Ha3HA4Yal0TCA KOCBEHHO. Ecnu ke 0603HaueHE KOMIIOHEHTA

HE COBITIAJACT C H606XO,III/IMI)IM TUIIOM MOJIEJIU, TO HY’)KHO ABHO YKa3aTb IIAPAMCTPbI HA ,HaHHOﬁ BKJIAJKE.

3ameuyaHue

41BHO yKa3aHHble MOOeNnn MMetoT 6onbLunii npuopuTeT nepen KOCBEHHO Ha3Ha4YeHHbIMUA MOOENAMN. OT0 3HAUUT, 4TO KaK

TONbKO MOAEeNb Ha3Ha4YeHa Bpy4HYyto, nons 00603Ha4YeHns 1 3HAYEHNS He NPUHNMAIOTCA BO BHUMaAHWE Npun CUMynsaumn.

9710 MOXeET npmeecTu K nytaHuue, Korga 3Ha4eHne Moaenn He coenagaeT co 3Ha4eHMeEM, yKa3aHHbIM Ha CxXeMe.
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PegakTop Spice mMogenud

MaccueHbli | Mogens | MCcToOYHME

Tun: |PE-‘1I.—1CTDFJ v | MaccyBHBIA TKN

3HaveHwe: |160 Spice 3Ha4YeHWe B CUMYNALKMA

B Spice 3Ha4YyeHMAX OECATUHHEIA paifennuTent - ToOYKa.
JHaYeHUd MOryT MCMNONL30BaTE Spice CUMMBONLI MPUCTABOK.

Spice NpUCTABKKW B 3HaYEHMAX (HEYYBCTBMTENLHEI K pErMCcTpY):

f themTo le-15
P MUKo le-12
n HaHo 1e-9
u MUKpO le6
m MK le-3
k O [v] 1e3
meg Mera 1le6
g rura 1e9
t Tepsa lel?2

He c MMYNADOBETE KOMMOHEHT

WM3MeHWTs MoCNeaoBaTeNEHOCTE BELIBOOOB:

% OTMEHWUTE | g

Tun Bri6op Tuma KoMIIoHeHTa (Pe3UCTOp, KOHASHCATOP WM UHIYKTOP).

3HaueHue Onpegesier cBOMCTBa KOMIIOHEHTa (COIPOTHBIIEHHE, EMKOCTb MIIN
MHAYKTHBHOCTb). B 3HAUEHHM MOTYT HCIIOIB30BATHCS PUCTABKH, KOTOPHIE
UCTIONB3YIOTCS B OIMCAHUU Spice-Mozeneii (OHU MePevrCIIeHb 0/
TEKCTOBBIM I10JIeEM BBOZia). B KauecTBe JeCATUYHOTO pasjiesuTeNs
HEOoOXOANMO HCIIOB30BaTh TOUKY. 3aMeThTe, Spice HEBEpHO

BOCIIPMHUMACT 3HAYCHM A, B KOTOPbIX ITPUCTABKA BBICTYIIAE€T B POJIA

JecATHYHOro paszenurens (Harmpumep: 1kS).
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16.1.2 Moaenb

BKJIalIKa Mooenw HCTIOJIb3YCTCA U1 Ha3HAYEHU A TOJTYITIPOBOJHUKOBBIX UJIN CJIOKHBIX MOHCHCﬁ, KOTOpPbIC OITPEACTIEHBI B OTACJIbBHOM

(paiine 6ubMOTEKM. BubIMOTEKM Spice-Moenelt YacTo MpeoCcTaBIsSIOTCS POU3BOUTENSIMA KOMIIOHEHTOB.

B OCHOBHOM TEKCTOBOM I10J1e OTOOpaXaeTcs COIepXKMMOe BbIOpaHHOro (haiina 6udimoreku. OObIYHO B OMOIMOTEKE AOMOTHUTEIBHO

COICPIKUTCA OINMMCAHUEC Moz(eneﬁ U MOpANOK UX y3JI0B.

FegakTop Spice mogenu

MaccueHel | Mogene | McTo4HMEK

EmﬁnmoTema:‘FdSDDQJm BeibpaTe dain...
Mopgens: adg&009 v
Tin: Mogcxema v
* Node assignments

* non-inverting input

* | inverting input

* | | positive supply

* | | | negative supply

* I || | output

* I

L1
.SUBCKT AD8609 1 2 99 50 28

* input stage *

gl 38 3 5 gpl
g2 99 5 4 gnl
g3 99 3 6 gn2
g4 30 6 4 gp2
11 99 5 1.625e-3
12 6 50 1.625e-3

cinl 1 98 2.6e-12
cin2 2 98 le-12
vl 4 20

* input error sources *

He ¢ MMYNADOBaTh KOMMOHEHT

WM3IMeHWTE NoCNeAoBaTENEHOCTE BLIBOO0E:

% OTMEHWTE | @gr{ |

Bubimoreka [Tyt k (aiiny Spice-6udanoreku. ToT ailyt OyIeT UCIOIb30BATHCS

CUMYJIATOPOM, OH HOJKJIIOUYAETCs1 C HIOMOIIbIO IUPEKTUBHI . include.
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Mogens BriGpanHast Mojiesb komroHenTa. [locne Beidopa aiina 6ubnuorexu,

CITMCOK 3aIlOJIHAETCA JOCTYITHBIMU MOJCIAMU A BbI60pa.

Tun BriOpanHsbiii TUN Mojiesu (Makpomoiesis (subcircuit), BIT, MOSFET wiu
qwio1). OOBIMHO THIT YCTAaHABJIMBAETCS aBTOMATHUECKH TIPU BEIOOpPE

MOJIEIHN.

16.1.3 WMCTOYHMK

Bknagka Hcmounux Mcrions3yercsl A1 HACTPOUKK MOJeJiell MUTaHusl WM UCTOYHMKOB CUTHAJIOB. 3]eCh UMEETCsl JIBe CeKIIUU:
Ananuz DC/AC n Anaauz nepexooHvlx npoyeccog. B KaxInol 3amaioTcs mapameTpsl UCTOYHHKA TSI COOTBETCTBYIOIIETO THUIIA

CUMYIJIALINN.

IMapametp Tun ucmounuka NPUMEHSIETCS KO BCEM TUIAM CUMYJISILIUMA.
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PegakTop Spice mMogenud

MaccreHeld | Mogene | MICTOMHMEK
AHanuz DCJAC:

DC: | B/A

Benu4mHa AC: B/fA Daza AC: pan

AHann3a nepexodHblx NpouscCcoB:

WMmnynec | CMHYcoWAaneHbIA | JKCMOHEHUMANEHLEIA | KycoYHo-NMHEeRHGIR

Ha4ankHoe 3Ha4YeHune: B/A
MMAynbCHOE 3HIYEHWE: B/A
BpemA 3a0epmKM: C
EpeMma HapacTaHuA: C
Bpemsa cnapga: C
WupuHa MMy nsCa: C
Mepwopn;: C

TUn MCTOYHWER:
® HanpaxeHwne Tok

He c MMYNADOBETE KOMMOHEHT

WM3MeHWTs MoCNeaoBaTeNEHOCTE BELIBOOOB:

% OTMEHWUTE | g

Jnst nonydenust 6osiee nogpoOHON MHGOpMaLy 00 UCTOYHMKAX oOpartuTech K paszeny 4 (VICTOUHMKM HanpsDKeHHs M TOKa)

JOKYMEHTAIH ngspice.

16.2 [upekTtuBbl Spice

Cy1ecTByeT BO3MOKHOCTb H00ABIIATH Spice-IUPEKTUBbI, pa3Mellast UX B TEKCTOBBIX IOJISIX Ha JMCTe cxeMbl. C IIOMOIIBIO 9TOTO
CBOFCTBa yI0OHO YKa3bIBaTh TEKYIIMHA THI cumyJisiiuu. OHaKo, (DyHKIIMOHAN OrpaHMYeH, MOKHO HCIIONb30BaTh TOJIBKO Spice-
JVPEKTHBBI, KOTOpble HAYMHAIOTCS ¢ TOUKM (Harpumep: “.tran 10n 1m”). Hexnb3s 1o0aBiasiTh KOMIOHEHTH! B BUJIE MX ONMCAHUS B

TEKCTOBBIX IIOJIAX.



http://ngspice.sourceforge.net/docs/ngspice-27-manual.pdf
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16.3 Cumynauus

JL71st 3amycka cUMYJISIAK OTKPOWTE OKHO Spice cumy.asimopa 4epe3 MeHIo pefakropa cxeM Huempymernmol— Cumyasmop.

CE CUMUAATOP
dain  Camynauma Bug

> ¢ Ve pield

3anycTuTe/OCTaHOBUTE cuMynaun [lobaBuTe curHanel  MpobHuk  MogcTpoika YcTaHoBKM
CurHans
Plotl 3¢
CurHan
V(frect_out)

Current 2 m V(/signal_in)

Kypcopk

CurHan Time v’c-ltage_.-’ Cur
' Vifrect_out) 4.33131m 802.12m

Ims 2Zms 3ms 4ms 5Sms 6ms Tms Ems Sms 10ms

Time

MopcTpoika

Circuit: KiCad schematic = S = g
Error on line 4 :

dl net-_dl-pad2_ /rect_out 1n4148 200n 200k
Unable to find definition of model 1n4148 - default assumed

Doing analysis at TEMP = 27,000000 and TNOM = 27,000000

Warning: v1l: no DC wvalue, transient time 0 value used

Initial Transient Solution

__________________________ 100n 100k
Node Voltage

/signal_in 0

net-_dl-pad2_ 5.76787e-28 50n 50k
J/rect_out -5,76787e-26

v1#branch -5,76787e-31 — —
Reference value : 8,00000e+00 Lyl gL

OKHO pa3feseHo Ha HECKOIBKO CeKITH:

* IlaHesb UHCTPYMEHTOB
* [lanens rpaukoB

* Coo011eHust KOHCOIH
e IlepeueHs curuajaos

* [lepeyeHb KypcopoB

* [laHenb noacTpoiiku
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16.3.1 MeHO
16.3.1.1 MeHio "dann”

Hogerit rpadpuk

CosnaTth HOBYIO BKJIAJKY Ha MTaHENU rparKoB.

OTKpHITH padoTy

OTKpHBITh TIEpEYEHb CUTHAJIOB JIs1 TOCTPOEHUSI IPapUKOB.

CoxpaHuTh padoTy

CoxpaHUTh NepeyeHb CUTHAJIOB, IIOCTPOSHHBIX Ha rpaduke.

CoxpaHUTh KaKk N300paxeHne

SKcnopT Tekyuiero rpaguka B png-cait.

CoxpaHHUTh Kak (aili .csv

DKCIIOPT AaHHBIX TEKYIIEro rpaguka B csv-pai.

BuiiiT u3 cumynsiimu

3aKpbITh OKHO CUMYJISATOpA.

16.3.1.2 Cumynsauums

3amycTuTh CUMYJISINIO

BrimosauTh CUMYJIALUIO UCTIOJIB3Y A TCKYIINE HaCTpOfIKI/I.

J00aBUTL CUTHAJIEL. . .

OTKPBITH AUAIIOT [Tl BBIOOpA CUTHAJIOB, rpadhMKKU KOTOPBIX HY)KHO

TMOCTPOUTD.

ITpoOHUK U3 cXeMBbl

3amycTuTh MHCTPYMEHT AJ1s1 padoThI co cxeMoit [IpoOHUK.

HOHCTPOI/ITL 3HA4YCHUE

KOMITIOHCHTA

Samyctuth nHCTpyMeHT [loacTpoiika.

ITokazath Spice cincok

Lelen. . .

OTKpBITh OKHO, B KOTOPOM OYJIET IOKa3aH CIUCOK Lienei 11

HCCHCHyCMOﬁ CXEMBI.

Hacrpoiiku. ..

OTKprTB JUaJIOrOBOE€ OKHO HaCTpOﬁKH CUMYJIALIAUN.

16.3.1.3 MeHi0 "BUn”

VBeanunTh

VBenumuuTh Macmrad TeKymero rpaguka.

YMeHbIINTH

YMeHbIINTh MaciiTad TeKyIero rpaduka.

Briucars B 3kpaH

Iopcrpouts MaciTad rpaduka Tak, 4ToObl OH IOJHOCTHIO IIOMECTUIICS Ha

9KpaHe.

Ilokaszatp ceTky

Ilokazare wim CKPBITb CETKY.

Ilokazatp HaaIumcu

ITokazaTh WM CKPBITh HAIMNCH TpaduKa.

16.3.2 [laHenb MHCTPYMEHTOB

3anycTUTE/OCTAHOBMTE CUMyNALMKD [o63aBrUTe CMIrHaN.I

>

o Vi S/ 3

MpobHuk  MogcTpolka YCTaHOBKW

ST1a naHesb MMPEeAOCTABIACT JOCTYIT K YaCTO UCIIOJIb3yEMbIM KOMaHIaM.

3anmycTuTh/OCTaHOBUTH

CUMYJIALIAIO

HauaTth viv 0CTaHOBUTH PabOTy CHMYJISITOPA.
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Jo6aBHUTh CUTHAJIBI OTKpBITh JUAJIOTOBOE OKHO ISl BBIOOpa CUTHAJIOB, TPAaMKK KOTOPBIX

HYXXHO IIOCTPOUTD.

ITpo6Huk AXTHBUPOBaTh MHCTPYMEHT /ISl paboTHI co cxeMoii [TpoOHUK.
Ioncrpoiika AkTHBHpOBaTh UHCTPYMEHT [loncrporika.
YcraHoBKH OTKpBITh AMAJIOrOBOE OKHO HACTPOWKHM CHMYJISILIAH.

16.3.3 [MaHenb rpachukos

Pesynbrat cumynsiuu oroOpasxkaercs B Biae rpaukoB. MOXHO CO31aTh HECKOJIBKO IpapuKOB Ha OTAEIBHBIX BKJIAIKaX, HO TOJIBKO
TeKylMi rpacuk OyneT OOHOBISTHCS TP BBHITOJHEHUH CUMYJISIIAKA. DTO TO3BOJISIET CPABHUBATH PE3YJIbTATHI CUMYJISLMN TPU

Pa3HbIX YCIOBHUAX.

BI/I,Il Fpa(l)I/IKOB MOJXHO HAaCTpOUTDH BKJTIOYAs1/BHIKJTIOYAST CETKY WJIM HaAlIMCHU Y€PE3 MCHIO BI/I,I[. Ecmu HaaImmcn 0T06pa)KaIOTC${, ux

TOJIOKEHUE MOKHO MEHATD, IEPETACKUBAsA JIEBOM KHOIKOU MBIIIIH.

VnpasneHue naHesnbo rpauKoB:

¢ KOJIECO MbIIIN YBEJINYNUBACT UJIK YMCHBIIAET macirad
¢ IIpaBad KHOIIKAa MBI OTKPBIBAET KOHTEKCTHOC MEHIO JIs1 HaCTpOfIKPI 1/1306pa>1<e1-11/m
¢ BbIACIUTE MTPAMOYTOJIbHYIO 00J1aCTh IS eé YBEJIMYCHUA BO BECb 9KPaH

¢ MepeTanuTe Kypcop A1 U3BMEHEHUA KOOPAUHAT

16.3.4 Coo06LLeHns KOHCOoNMU

COO6H.IGHI/IH KOHCOJIM — 39TO COO6IJ.I€HI/IH OT CUMYJIATOPA. PeKOMCHHyCTCH CJIEOUTD 3a 9TUMU COO6H.[GHI/IHMI/I 1 IPOBEPATH HAJIMIUC

OLIMOOK MM NpeaynpekaeHU.

16.3.5 [lepeyeHb curHanos

CoJIepKUT CIIMCOK CUIHAJIOB, KOTOPbIE OTOOpaXeHb! Ha rpaduke.

anaBneHI/Ie NEPEeUYHEM CUTHAJIOB!

¢ IEITYOK npaBoﬁ KHOITKH MbIIIN OTKPbLIBAET KOHTCKCTHOE MEHIO I CKPBITHUA CUTHAJIOB NI BKJIIOUECHUsI/BBIKJTIOYESHUST Kypcopa

® HBOﬁHOﬁ MISJTYOK MBI CKPOET CUTHATT

16.3.6 [llepeuyeHb Kypcopos

CoepUT CIIMCOK KypCcOpPOB M MX KOOpAMHATHL. [ KakJOoro CUrHajga MOXeT ObITh ITOKa3aH cBOM Kypcop. Buaumocts Kypcopa

BKJIIOYAETCSI/BBIKTIOUaeTCs B epeyHe CUrHaIoB.
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16.3.7 [MaHenb NoACTPOMKMU

3)1601) COIEPIKATHCA KOMIIOHCHTHI, BI)I6paHHI)I€ C IOMOLIbIO UTHCTPYMECHTA HO}ICTpOfIKa. ITanens HOJICTpOﬁKPI IIO3BOJIACT IIOJIL30BATEIIIO
6I>ICTpO N3MEHATD IapaMETPbI KOMIIOHEHTA U Ha6HIOI[aTL BJIMSTHUE HA PE3YJIbTAT CUMYJIALINNA — Ka)KIH;Iﬁ pa3 npru UIBMEHEHNUN 3HAYECHUA

KOMITOHEHTA, CUMYJIAIUA 3allyCKAC€TCA 3aHOBO U rpa(bvm OOHOBIIAETCSI.

vy KaXa0ro KOMIIOHEHTAa Ha MaHEJIU UMECTCA HECKOJIbKO 2JIEMEHTOB YITPABJICHUA:

B BEPXHEM TEKCTOBOM IOJIC YCTAHABJIMBACTCS MAKCUMAJIbHOE 3HAYEHHEC.

B CpeaHEM TEKCTOBOM I10JI€ YCTAHABJIMBACTCA TEKYIICEC 3HAYECHHEC.

¢ B HIKHEM TeKCTOBOM I10JIe YCTaHABJIMBAETCA MUHUMAJIbHOE 3HAYCHUE.

® HOIByHOK TIO3BOJIACT IMOJIB30BATEIIIO INITABHO MEHATDh 3HAYCHUEC KOMIIOHCHTA.

¢ Kuonka CoxpaHumb 3allMChIBACT TEKYIIECE 3HAYCHHC, BBI6paHHOe C IOMOIIBIO IMOJIBYHKA, B IOJIE 3HAYCHU S KOMIIOHEHTA Ha CXEME.

¢ Kuonka X YAQJIACT KOMIIOHCHT U3 MAaHEIN HOHCTpOﬁKH M1 BOCCTAHABJIMBACT €I0 HAYaJIbHOC 3HAUYCHUCE.

B Tpéx TEeKCTOBBIX MOJISIX MOXKHO HCIOJIb30BaTh MHOKUTEN €ANHHUI] M3MepeHus B hopmaTte Spice.

16.3.8 [lMopcTponka

WHCTpyMeHT NMOACTPOMKHY ITO3BOJISAET OJIb30BATEIII0 BHIOpATh KOMIIOHEHTHI AJIs1 HACTPOMKHM ero 3HaYeHUsI.

YT1006B! BbI6paTb KOMITOHEHT JId HOHCTpOﬁKH, MOCJIC AKTUBAlITUN MHCTPYMEHTA IIEJIKHUTE JIEBOM KHOITKOH MBIIIN Ha KOMIIOHEHTE B

PEOAKTOPE CXEM. BbIGpaHHbIe KOMITIOHCHTBI ITIOABATCSA Ha ITAaHEIN HO)]CTpOﬁKa. HO}ICTpaI/IBaTI) MOJKHO TOJIBKO ITaCCUBHBIC KOMIIOHCHTBI.

16.3.9 TMMpobHuk

WuctpymenT “TIpoOHMK” mpeJocTaBIIsAeT MPOCTOM MyTh JUIsi BHIOOPa CUTHAJIOB, KOTOPhIE HYKHO OTOOPA3UTh Ha rpaduke.

UrtoOb! 106aBUTH CUTHAJ HA TPApUK, AKTUBUPYITE MHCTPYMEHT U HAXKMUTE JIEBOM KHOIIKOW MBILIH HA MHTEPECYIOIIEM POBOIHUKE

B PEOAKTOPE CXEM.
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16.3.10 [MapameTpbl cMMynaALUKN

HacTpolku cuMynaTopa

AC | DC nepexog | MepexogHoi npouecc | Monb3oBaTenbCcKas

BpeMeHHOI wWwar: C
KoHe4yHoe BpeMA: 10m C
Ha4ansHoe spems: c (omuwoHansHo; Mo ymon4aHuo 0)

MopcTpOUTE 3HAYEHWA NACCHMBHLIX KOMNOHeHToB (Hanpumep M -= Meg;: 100 nF -=> 100n)

B OobaeuTb MoAHLIA NYTb ANA gUpekTUBLI .include BrubnnoTeka

,% OTMEHWUTE @QK

HI/IEUIOI‘OBOC OKHO IMapaMeTpOB CUMYJIAINU MMO3BOJIACT MTOJIb30BATEIIIO BbIGpaTI) THUIT CUMYJIAIIUU U eé napamMeTphl. 3J1€Cb HMECTCA

YETBIPE BKJIAAKU:

* AC

¢ DC nepexon

* TlepexomHoii mporecc

* [lonb30oBarenbckas

Ha nepBbIX TpEX BKJIaJKaX UMEIOTCS (DOPMBI, B KOTOPBIX MOKHO YKa3aTh MapaMeTphbl cuMyJisiiyu. [locnenHsis BKiiagka mo3BosisieT

TOJIL30BATEII0 HACTPOUTD IPOLIECC CUMYJISLIMY ITYyTEM PyYHOro BBoAA Spice-aupeKkTuB. bonee moapobHyio nHGOPMAIHIO O TUIaxX

CHMYJISILINY M VX TTapaMeTpax MOKHO HalTH B paszaene 1.2 JoKkymMeHTarmu ngspice.



http://ngspice.sourceforge.net/docs/ngspice-27-manual.pdf
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AJbTepHATUBHBIN Iy Th HACTPOUKH MPOIIECca CUMYJILIMY — BBECTH Spice-IMPEKTHBbI B TEKCTOBBIX MOJISIX Ha cxeMe. JIo0ble TNpeKTUBbI
yKa3aHHBIE B TEKCTOBBIX IOJISIX M CBSI3aHHBIE C TUIIOM CHMYJISALIMM IEPEONpesesssioTcs] apaMeTpaMy, BHIOpaHHBIMU B AUAjore
HacTpoeK. ITO 3HAYUT, YTO IOC/Ie BBOAA [TAPAMETPOB B AUAJIOTE HACTPOEK, ITU apaMeTpbl OyAyT UCIIOIb30BaThCs BMECTO IUPEKTUB

YKa3aHHBbIX Ha CXEME 10 TEX IIOP, [MOKa MPOUECC CUMYJIAINN HE 6y)16T 3allyll€H 3aHOBO.

Nmeercs na mapameTpa, OOMKUX AJIS BCEX TUMIOB CUMYJISINN:

IMoacTpouth 3HAYCHUST 3ameHseT 3HaYeH!sI TACCUBHBIX KOMIIOHEHTOB, ITyTEM MpeoOpa3oBaHUsI
MACCUBHBIX KOMIIOHEHTOB ofiero popmata 3arnucy 3HaueHui B hopmart Spice.

Jl06aBUTH MOJTHBIN ITyTh IS IMapametp cremut 3a TeM, 4T0OBI (haitn OUOIMOTEKH Spice-Moieneit ObuT
aupekTHBsl .include COXpaHEH B BHJIE MOJHOTO myT. OOBIYHO ngspice TpeOyeT UCIOIb30BaHMS
6ubMoTeKka TMOJIHOTO TYTH JIs1 JOCTyMNA K haiinam OubImoTeK.
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