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CxemMmoTexHuKa YHUBepcaNbHbIX
TeXHOJIOrMYEeCKUX KOHTPOJINEepOoB:
aHanoro-uudposble npeobpaszoBarenu

Hacmosiwas nybnukayus npodornkaem YUk cmamed, NnocesujeHHbIX cxe-
MOMEeXHUKe yHUuBepcarbHbIX MeXHOMNo2UYecKUX KoHmpornnepos. B Hell de-
manu3upoeaHbl Kpumepuu ebibopa cxem aHano2o-yugpossix u Yughpo-
aHarnoeosbiX y3roe, npueedeH 0630p MUKPOCXEM, 8birlyckaeMbix Haubornee
useecmHbIMU Npou3eoduUMensamMu MUPa U OnucaHbl MUKPOCXeMbI, 8 Hau-
6onbieli cmeneHu ydosnemeopsirouue epipabomaHHbIM KpUmepusim.

Kputepuu Boibopa
aHanoro-uyuépoBbix
npeobpa3soBarenen

OnNA yHUBepcarnbHbIX
TEXHONOIrn4eCKUX KOHTPOMNIIepoB

Ananoro-undgposbiM NpeobpasoBare-
nem (Analog-to-Digital Coriverters) Hazbl-
BaeTcs yCTPOWCTBO, NpeAHasHaYeHHoe
ons npeocbpasoBaHMs BXOOHOMO aHanoro-
BOrO cuUrHana B BbIXOOQHOM UMPOBOIA KO,
Mukpocxembl aHanoro-umdpoBbIx Npeot-
pasosareneit (qanee npocro ADC) Beinyc-
KaroTcs paaom upm: Aralog Devices [1],
Burr-Brown [2], Exar [3], Fairchild
Semiconductor [4], Hitachi [5], Intersil [6],
Linear Technology {71, Maxim [8], Microchip
[9], Natiorial Se-micornductor [10], Sipex
[11], Technologies (Toko) [12], Texas
Instruments [13] u gp. CnpaBouHble gan-
Hble NO BbINyCKaeMbiM 3TUMK pUpMamu
ADC moxHO HawTy B [14]. HecomHeRHBIM
nuaepoM B aToi obnactu siensercs duvp-
ma Maxim, kotopasi Beinyckaer Havbonee
LUMPOKYK HOMEHKNATypy Mukpocxem ADC.

CamMbiMy BaxkHbIMY NapamMeTpamy ADC
SBARKOTCH paspsoHOCTb, TUN MHTepden-
ca, belcTpogencTBye, TUM Kopnyca u xa-
PaKTEPUCTUKY MUTaHUS.

PaspsiaHocTs ADC onpegenser pa3spe-
Larowyr cnocobHocTb NpeobpasoBaHus.
B HacTosiiee BpeMs BbIMYCKAKTCH MUK-
pocxeMbl ¢ paspsaHoOCTbio OT 8 o 24.
OpueHTMPOBOYHO paspeluarollyr cno-
COBHOCTE MOXHO OLEHWUTb, 3Has 3Hauu-

MOCTb MNagLlero paspsga Kak Benuuiu-
HYy, 0BparHyio 2", rge 1 — KONMM4ecTBo
paspsigos (tabn. 1).

Cnepyer OTMETUTL, 4TO peanbHasl No-
rpeluHocTb Byier HeCKONbKO Bblle 3HaYU-
MOCTM MNafLuero paspsiga 3a c4eT Henu-
HeHocTY xapakTepucTiku ADC, a raioke
3aBUCUT OT BO3MOXHBIX «MPOMNYCKOB KO-
poB». OpHako 3HAYMMOCTb MNagwero
paspsaa sSBnsieTcs AOCTaTOuHBIM KpUTEPU-
€M On1s TOoro, YTobbl NPUHSATE pelueHue,
MOXHO N¥ MCNONb30BaTk TOT UMK UHOMK

Tabnuuya 1

TepgencoB, cpeay KOTopbIX Haubonee ua-
cT10 ucnone3yercs uHrepdeiic SPI (Serial
Peripheral Interface), Tak kak 6onbLUMHCTBO
COBPEMEHHBIX MUKPOKOHTPOMNNEPOB OCHa-
LLAIOTCH YCTPOMCTBaMK annaparHo pea-
nu3aumer MMeHHO 3TOTo MHTepdeica.

Bonbluoe 3HakueHve umeer beicTpoaei-
cTBUE aHanoro-Lndposoro ripeobpasosa-
Tens. CoepemerHblie ADC no beicTpopeir-
CTBMIO MOXHO YCNOBHO pa3fenuTtb Ha Tpu
rpynnet: ADC Huskoro BbicTpoaeincTena —
10100 ksps, cpeaHero bbicTponencTems —
o1 100 go 500 ksps, BeICOKOrO BBICTPOOEN-
cteusi — Gonee 500 ksps. [ns yHMBepcarns-
HbIX TEXHONOMMYECKMX KOHTPOMNNEpOB Haw-
6onee yacro ucrnonbaytotcss ADC HUskoro
unu cpeaHero beicTpoaencTBmS.

Hekoropble coBpeMeHHbIE MUKPOCXe-
Mbl ADC uMeroT BCTPOEHHBIA MYNbTU-
nneKcop, 04HaKo KOMUYECTBO KaHanos B
TakmMx MUKpocxemMax 0BbIuHO HEBENYKO, U
ynpaBnexue MMy [OCTaTO4uHO FPOMO3LKO.
K TOMy e CTOMMOCTb Takmx MUKpOCXeM
3HauMTENbHO BbILLE, YEM OCTanbHbIX, M0-
3TOMY B TEXHONOMMUYECKUX KOHTponnepax
paspaboTumnky uyalle BCEro Mcnonb3yror
BHEeLUHMI NO oTHoLueHuto K ADC BxoaHoMK
MYNbLTUNNEKCOop.

Mukpocxemel ADC MoryT nmerb oAHo
WM HECKOMNBKO PasfyuHbIX HaNPsKeHui

nuranus. Oue-
BMOHO, NTO

pa3psga, %

Konuyects o paspsipos 8 10 12 14 16 18] ANnsA TexHono-
FMYECKUX MUK-
3HaummocTb Mriaawero| 0,39] 0,098 0,024| 0,006| 0,0015| 0.00038| pocucrem xe-

narenbHO,

ADC B BaiweMm uzgenuu. B HacTosiLiee
BpEeMsi B TEXHOMOMMYECKMX CUCTEMaX Bromn-
He [OCTaTo4HOW CYMTaeTCsl paspRaHOCTD,
paBHas 12-14 OBOMYHBIM pa3psaam.
Breinyckaemble B Hactosilee Bpems
ADC MoryT umetb NapannencHbld ynu
nocnefosarencHellt uHTepdeiic. MNapan-
nenbHbIA MHTEepdec Yalle BCero Ucnonb-
3yeTcs B 6bICTpOAEMCTBYIOLLIMX MUKPOIPO-
UeccopHbix cucteMax. Ecnu Her ocobbix
TpeboBaHuit NO BLICTPOAENCTBUIO CUCTE-
Mbl, NPEANOYTUTENBHO UCMONB30BaTL NOC-
nenosareneHbLIM MHTEpdgenc. B HacTos-
Lujee Bpems cyllecTByeT OOCTaToO4vHO
6onbLuol BLIGOP rocnenoBarenbHbIX UH-

4TOBBLI MUKPO-
cxema umena oHoO NuTaHue, pasHoe 5 B
(vnu 3,3 B — npum. ped).

Mmeer 3HaueHre Npy BeIbOpe MUKpOCXe-
Mbl ¥ TUN Kopnyca. Kak yxe oTMedanocs B
nepBolt CTarbe LMKa, OnTuManbHBIM ANs
BbINYCKaEeMbIX B €AUHUYHBIX KOMU4ECTBaxX
UMY ManbiMy CEpPUSMU TEXHONOTUHECKIMX
KOHTpONnepoB senseTcs kopnyc Tvna DIP,
KOTOPbI NO3BONSET yCTaHaBNMMBATL MUKPO-
CXeMy B NaHesbKy, YTO 3HauUTEnNbLHO ynNpo-
LiaeT peMOHT 1 Hanaflky KOHTponnepa.
Kpome T0ro, xenarensHo, 4Tobbl Kopriyc
MMen Maroe KonMuecTso BuiBoaoB. Obbiu-
HO VICTONB3YIOTCA MUKPOCXEMBI C Konuye-
CTBOM BbiBOAOB OT 8 A0 16.

Tabrivya 2
Tun PaspsaHocTs, | Kormyectso | Makcumarb- |Hanpsakesmn Tok Wurepderic |  OnopHoe LOvanasox Hanvive | Kopnyc
MUKpPOCXEMbl our KaHanoe | Hoe BpeMs | nuTeHus, B | notpebnenus, HanpsXxeHue, BXOAHbIX Andh.
npeotpaso- MA B HanpsixeHWi, BXoaa
BaHWs, MKC B
ADCO0820 8 1 1.4 5 5 uP8 Ext 5 — CDIP20,
DiP20,
WS020
MAX1101 8 3 0,66 oT +4,75 no 20 Ser Ext +Vref — WS024
+5,25
MAX1106 8 1 35 ot +2,7 po 0,096 Ser Ext, Int +Vref/2 v MMAX10
+5,5 +2,048
MAX1107 8 1 35 or4,5 po 0,115 Ser Ext, Int 1Vref/2 v HMAX10
+55 +4,096
MAX1108 8 2 20 or+2,7 no 0,07 Ser Ext, Int +Vref — MMAX10
+5,5 +2,048
MAX1109 8 2 20 ot +4,5 no 0,095 Ser Ext, Int +Vref — MMAX10
+5,5 +4,096
MAX1110 8 8 20 or +2,7 no 0,085 Ser Ext, Int +Vref, tVref/2 v DIP20,
+5,5 +2,048 SSOP20
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MpogomkeHue Tabnuubl 2

Tun PaapsaHocTs, | KonvuecTtso | Makcumans- |Hanpsuexvs Tok Wnrepdreic OnopHoe DuanasoH Hanwave | Kopnhyc
MUKpPOCXEMbI 6ur kaHanoe | Hoe Bpems { nutaHus, B | notpebnenus, HanpsXXeHWe, | BXOAHbIX andd.
npeobpaso- MA B HanNpsXXeHWi, BXoAa
BaHWA, MKC B
MAX1111 8 4 20 or +2,7 po 0,085 Ser Ext, Int +Vref, v DIP16,
+5,5 +2,048 Vrefl2 QSOP16
MAX1112 8 8 20 oT +4,5 fo 0,135 Ser Ext, int +Vref, v DiP20,
+5,5 +4,096 *Vref/2 SSOP20
MAX1113 8 4 2 oT +4,5 no 0,135 Ser Ext, Int +Vref, v DIP16,
+55 +4,096 +Vref/2 QSOP16
MAX113 8 4 1,8 oT +3 go 1,5 uP8 Ext 3; — CDIP24,
+3,6 +1,5 NDIP24,
MAX117 8 8 1.8 oT +3 fo 1,5 uP8 Ext 3; — SSOP28,
+3,6 1,5 DiP28,
MAX120 12 1 1.6 +5 & -12 po 9 uP12 Int -5 15 — SS0OP24,
-15 CDIP24
NDIP24,
WS024
MAX1202 12 8 6 +5, 15 1,5 Ser Ext, Int 4,096 v DIP20,
+4,096 +2,048 SSOP20
MAX1203 12 8 6 +5, 5 1.5 Ser Ext +Vref +Vrefl2 v DIP20,
MAX1204 10 8 6 +5, 16 1,5 Ser Ext, Int +Vref, +Vref/2 v DIP20,
+4,096 SSOP20
MAX121 14 1 2,9 +5 & -12 po 9 Ser Int -5 5 — SSOP20,
-15 CDIP16
DiP16,
WSO016
MAX122 12 1 2,6 +5 & -12to 9 uP12 Int -5 5 — SSOP24,
~15 CDIP24
NDIP24,
Ws024
MAX1240 12 1 7,5 or +2,7 go 1.4 Ser Ext, Int +2,5 +Vref — DIP8,
+3,6 S08
MAX1241 12 1 7.5 oT +2,7 po 0,9 Ser Ext +Vref — DIP8,
+5,25 SO8
MAX1242 10 1 7,5 or +2,7 o 1,4 Ser Ext, Int +2,5 +Vref — DiP8,
+3,6 SO8
MAX1243 10 1 7.5 or +2,7 po 0,9 Ser Ext +Vref — DIPs,
+5,25 SO8
MAX1245 12 8 7.5 ot +2,375 go 0,8 Ser Ext +Vref, v DIP20,
+3,3 Vref/2 SSOP20
MAX1246 12 4 6 ot +2,7 po 1,2 Ser Ext, Int +2,5 +Vref, v DiP16,
+3,6 Vref/2 QSOP16
MAX1247 12 4 6 oT+2,7 no 0.8 Ser Ext +Vref, v DIP16,
+5,25 +Vrefl2 QSOP16
MAX1248 10 4 6 oT+2,7 no 1,2 Ser Ext, Int +2,5 +Vref, v DiP16,
+3,6 Vref/2 QSOP16
MAX1249 10 4 6 oT+2,7 go 0,8 Ser Ext +Vref/2 v DIP16,
+5,25 QSOP16
MAX125 14 8 3 5 17 uP/14 Ext, Int +2,5 5 — SSOP36
MAX126 14 8 3 5 17 uP/14 Ext, Int +2,5 +2,5 — SSOP36
MAX127 12 8 10 5 6 Ser Ext, Int  |+10; +5; +10; — NDIP24,
2-wire +4,096 5 SS0P28
MAX1270 12 8 3 5 6 Ser Ext, Int +10; +5; — NDIP24,
+4,096 +10; 5 SSOP28
MAX1271 12 8 3 5 6 Ser Ext, Int +Vref, — NDIP24,
+4,096 +Vref/2 SSOP28
+Vref,
+Vref/2
MAX128 12 8 10 5 6 Ser Ext, Int +Vref, — NDIP24,
+4,096 +Vref/2 SSOP28
2-wire +Vref,
+Vref/2
MAX1290 12 8 1,9 ot +4,5 no 1,9 uP8 Ext, Int +2,5 +Vref, v QSOP28
+5,5 +Vref/2
MAX1291 12 8 1,7 or +2,7 po 1,7 P8 Ext, Int +2,5 +Vref, v QSOP28
+3,6 +Vref/2
MAX1292 12 4 1,9 oT +4,5 no 1,9 uP8 Ext, Int +2,5 +Vref, v QS0OP24
+5,5 +Vref/2
MAX1293 12 4 1,7 or +2,7 o 1,7 uP8 Ext, Int +2,5 +Vref, v QSOP24
+3,6 1Vrefl2
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Mpopomkenve Tabnuysl 2
Tun PaspspHocTts, | Konudectso | Makcumans- [HanpsxkeHns Tok WHtepgeiic |  OnopHoe DuvanasoH Hanwuve | Kopnyc
MUKPOCXEMBbI 6ur KaHanos Hoe BpemsA | nuTaHws, B | notpebneHus. HanpsbkeHue, |  BXOOHbIX Andxh.
npeobpa3o- MA B Hanps>KeHui, Bxoaa
BaHWA, MKC B
MAX1294 12 6 2 oT+4,5 no 2 uPi2 Ext, Int +2,5 {+Vref tVref/i2 v QSOP28
+5,5
MAX1295 12 6 1,8 or +2,7 oo 1.8 uP12 Ext, Int +2,5 {+Vref, tVref/2 v QSOP28
+3,6
MAX1296 12 2 2 oT+4,5 oo 2 uPt2 Ext, Int +2,5 |+Vref, tVref/2 v QSOP24
+5,5
MAX1297 12 2 1.8 or+2,7 oo 1.8 uP12 Ext, Int +2,5 |+Vref, £tVref/2 v QSOP24
+3,6
MAX144 12 2 7 oT +2,7 no 0,9 Ser Ext +Vref — CDIP8,
+5,25 8/UMAX,
DIP8
MAX145 12 1 7 oT+2,7 oo 0.9 Ser Ext +Vref v CDIP8,
+5,25 8/UMAX,
DIP8
MAX146 12 8 6 or+2,7 no 1,2 Ser Ext, Int +2,5 |+Vref, tVref/2 v CDIP20,
+3.6 DIP20,
SSOP20
MAX147 12 8 6 or+2,7 no 0.9 Ser Ext +Vref, tVref/2 v CDIP20,
+5,25 DIP20,
SSOP20
MAX148 10 8 7.5 or+2,7 no 0,8 Ser Ext +Vref, tVref/2 v CDIP20,
+5,25 DIP20,
SSOP20
MAX149 10 8 7,5 or+2,7 no 1,2 Ser Int +2,5 2,5 v CDIP20,
+3,6 +1,25 DIP20,
SSOP20
MAX150 8 1 1,34 ot +4,75 no 5 uP8 Ext, Int +2,5 5 — CDIP20,
+5,25 DIP20,
MAX151 10 1 25 5 30 uP/10 Ext, Int +4 5 — CDIP24,
NDIP24,
WSs024
MAX152 8 1 1.8 +3, +3 1,5 uP8 Ext 3; -— CDIP20,
SSOP20
1,5 DIP20,
WS020
MAX154 8 4 25 5 5 uP8 Ext, Int +2,5 5; — CDIP24,
SSOP24
12,5 NDIP24,
WS024
MAX155 8 8 36 +5, 5 18 uP8 Ext, Int +2,5 2,5 v CDIP28,
12,5 DIP28,
MAX156 8 4 3,6 +5, 15 9 uP8 Ext, Int +2,5 2,5 v NDIP24,
12,5 WSs028
MAX157 10 2 7 or+2,7 no 0,9 Ser Ext +Vref v CDIPS8,
+5,25 8/UMAX
DIP8
MAX158 8 8 2,5 5 5 uP8 Ext, Int +2,5 5; — SSOP28,
CDIP28
12,5 DIP28,
WS028
MAX159 10 1 7 or +2,7 oo 0,9 Ser Ext +Vref/2 — CDIP8,
+5,25 8/UMAX,
DIP8
MAX160 8 1 4 or+4,75 no 1 uP8 Ext +10; 5 — DIP 18,
+5,25 SO18
MAX161 8 8 20 or +4,75 no 3 uP8 Ext 10 — DIP28,
+5,5 S028
MAX162 12 1 3,25 +5&-12 po 5 uP12, P8 Int 5,25 5 — NDIP24,
-15 S024
MAX163 12 1 8,33 +5&-12 no 4 uP12, uP8 Int -5 5 — NDIP24,
-15 WS024
MAXi64 12 1 8,33 +5 & -12 po 4 uP12, P8 Int -5 5 — NDIP24,
—15 WS024
MAX165 8 1 5 5 3 uP8 Ext, Int +1,23 5 — DIP18,
WS018
MAX166 8 1 5 5 3 uP8 Ext, int +1,23 5 v DIP20,
WS020
MAX167 12 1 8,33 +5&-12 no 4 uP12, uP8 Int -5 2,5 — NDIP24,
-15 WS024
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MpopomkeHve Tabnuub 2

Tun mukpo-| PaspsigHocTs, |Konnuect-| Makcumans- | Hanpskenns Tox Wnrepdeiic OnopHoe Avana3soH Hanuuve Kopnyc
cXembl Gur BO HOe Bpems nutatus B | notpebnenus. HanpsbxkeHue, BXOAHbIX | Andxb. BXOAA
Kananos | npeoGpaso- MA B HanpskeRni,
BaHUs, MKC B
MAX170 12 1 5.6 +58 12 po 5 Ser Int 5,25 5 — WSO016,
-15 DIP8
MAX172 12 1 10 +58& -12 no 5 yP12, yP8 Int -5,26 5 — NDIP24,
-15 wWS024
MAX173 10 1 5 +5 8 -12 po 5 pP12, yP8 Int 5,25 5 — NDIP24,
-15 ws024
MAX174 12 1 8 +5 & 12 po 3 uP12, yP8 Ext, Int +10 +10; +20; — DIP28,
+15 +10; 5 wSs028
MAX176 12 1 3.5 +58&-12 po 5,5 Ser Int -5 15 — w8016,
-15 DIP8
MAX177 10 1 8,33 +5 & -12 no 6 yP12, P8 Int -5 12,5 —_ NDIP24,
-15 ws024
MAX178 12 1 60 5 & +15 6 WP12, yP8 Ext, Int +5 5 — NDIP24,
wWS024
MAX180 12 8 7.5 +58 -12 po 4,5 yP/16, yP8 Ext, Int 5, v CDIP40,
—15 -5 12,5 DIP40,
MAX181 12 6 7.5 +58 -12 0o 37380 yP/16,uP8 Ext,Int 5; v CDIP40,
-15 -5 2.5 DIP40,
PLCC44
MAX182 12 4 60 15 & +15 6 P8 Ext, Int +5 5 — CDIP28,
MAX183 12 1 3 +58& -12 no 4 yP12 Ext +10; +5; 15 e NDIP24,
-15 ws024
MAX184 12 1 5 +58&-12 no 4 uP12 Ext +10; +5; 5 — CDIP24,
-15 NDIP24,
. ws024
MAX185 12 1 10 +58& -12 no 4 yP12 Ext +10; +5; 5 — CDIP24,
-15 NDIP24,
wWSs024
MAX186 12 8 6 5 1.5 Ser Int +4,096 v SSOP20,
CDIP20
15 +Vref, DIP20,
+Vref/2 ws020
MAX187 12 1 8,5 o1 +4,75 po 1.5 Ser Int +4,096 +Vref - wsO016,
+5,25 DIP8
MAX188 12 8 6 5 1.5 Ser Ext v SSOP20,
5, CDIP20
5 12,5 DIP20,
wS020
MAX189 12 1 8.5 ot +4,75 po 1 Ser Ext 5 — wWSO016,
+5,25 DIP8
MAX190 12 1 7.81 5 3 uP8, Serial [Ext,Int +4,096 5 v NDIP24,
wSs024
MAX191 12 1 7.5 5 3 uP8, Serial |Ext,Int +4,096 5; v NDIP24,
5 +2,5 ws024
MAX192 10 8 6 5 1,9 Ser Ext.Int +4,096 +Vref, v SSOP20,
Vref/2 DIP20,
wSsO020
MAX194 14 1 9.4 15 25 Ser Ext 5; — SB16,
15 DIP16,
wSsO016
MAX195 16 1 94 5 2,5 Ser Ext 5; — DIP16,
15 wso16
*AX196 12 6 6 or +4,75 po 6 yP12 Ext, Int +10; +5; —_ SSOPZ28,
+5,25 +4,096 +10; 5 DiP28,
ws028
MAX197 12 8 6 or +4,75 no 6 uP8 Ext, Int +10; +5; £10; — SS0P28,
+5,25 +4,096 15 DIP28,
wSO028
MAX198 12 6 6 or+4,75 no 6 pP12 Ext, Int +Vref, +Vrefl2 — SSOP28,
+5,25 +4,096 Vref, tVrefi2 DIP28,
ws028
MAX199 12 8 6 or+4,75 po 6 uP8 Ext, Int +Vref, +Vref/i2 — SSOP28,
+5,25 +4,096 DIP28,
tVref, tVref/2 WS028
MX574A 12 1 25 +58 t12to 3 yP12, pP8 Ext, Int +10 +10; +20; — PLCC28,
+15 +10; 5 DIP28,
wSs028
MX674A 12 1 15 +5 & +12 go 3 uP12, P8 Ext, Int +10 +10; +20; —_ DIP28,
15 +10; £5 ws028
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OkoH4aHue Tabnuubl
Tun PaapsigHocTs, | KommiecTtso | Makcumans- Hanpsketus Tok UNH1epdeitc OnopHoe [Ovanaaox Harwuve | Kopnyc
MUKPOCXEMb! 6ur KaHaros Hoe Bpema | nutaHus, B | notpeBnetus, HanpsXkeHue, |  BXOAHbIX andxp.
npeobpaso- MA B HaNpRKEHUN, BXoAa
BaHUR, MKC B
MX7572-05 12 1 5 +5 & -15 5 uP12, uP8 Int -5,25 5 — NDIP24,
WS024
MX7572-12 12 1 12 +5 & -15 5 P12, pP8 Int -5,25 5 — NDIP24,
WS024
MX7574 8 1 15 oT +4,75 po 1 uP8 Ext +10; £5 — DIP18,
+5,25 S0O18
MX7575 8 1 5 5 3 uP8 Ext 5 — PLCC20,
CDIP18
MX7576 8 1 10 5 3 uP8 Ext 5 — DIP18,
ws018
MX7578 12 1 100 +5& +15 55 uP8 Ext 5 — CDIP24,
NDIP24
WSs024,
PLCC28
MX7581 8 8 66,6 or+4,5 po 3 P8 Ext 10 — DIP28,
+55 S0O28
MX7582 12 4 100 5 & +15 55 uP8 Ext 5 — PLCC28,
CDIP28
DIP28,
SB2s,
wS028
MX7672-03 12 1 3 +5 & -12 4 uP12 Ext +10; +5; 5 — LCC28,
NDIP24
MX7672-05 12 1 5 +5 & -12 4 uP12 Ext +10; +5; 5 — CDIP24,
MX7672-10 12 1 10 +58 —12 4 uP12 Ext +10; +5; 15 —
MX7820 8 1 1,34 ot +4,75 po 5 uP8 Ext 5 — CDIP20,
+5,25 DIP20,
20/SO
MX7821 8 1 0,66 +5,15 10 P8 Ext +5,15 — PLCC20,
DIP20,
20/SO
MX7824 8 4 2,5 o7 +4,75 po 5 uP8 Ext 5 — SSOP24,
+5,25 CDIP24
NDIP24,
WS024
MX7828 8 8 2,5 ot +4,75 po 5 uP8 Ext 5 — CDIP28,
+5,25 SSOP28,
. DiP28
PLCC28,
wsS028
Tabrivya 3
Tvn PaapsiaHocTs, | Konndectso | MakcumarnkHoe | HanpsikeHns Tok Unrepdeiic OnopHoe Nvanason (Hanuune | Kopryc
MUKPOCXEMbl 6ur KaHanoB BpEMSR nutanun, B | notpebnenus, HanpsxeHve, BXOAHbIX andxh.
npeobpaso- MA B HanpskeHuin, | BxoAa
BaHUg, MKC B
MAX1240 12 1 7.5 ot +2,7 po 1.4 Ser Ext, int +2,5 +Vref — DIPS,
+3,6 SO8
MAX1241 12 1 7,5 or+2,7 po 0,9 Ser Ext +Vref — DIP8,
+5,25 S0O8
MAX145 12 1 7 or+2,7 po 0,9 Ser Ext +Vref v CDIP8,
+5,25 8/LMAX,
DIP8
MAX187 12 1 8,5 ot +4,75 po 15 Ser Int +4,096 +Vref — WSO016,
+5,25 DIP8
MAX189 12 1 8,5 ot +4,75 po 1 Ser Ext 5 — wSO016,
+5,25 DIP8

Ewe oaHum kpuTepuem otbopa MUKpo-
cxem ADC gaBnseTtcs Hanuuue B HUX
BCTPOEHHOTO UCTOYHMKa OMOPHOIO Hanps-
WEHUS, T. K. er0 OTCYTCTBUE B HEKOTOPbIX
MUKpOCXEMaX NPYBOANT k Heobxoaumoc-
TV YCTAHOBKY Ha Nnare AONONHATENBHBLIX
MUKPOCXEM Y MAaCCUBHbIX 3NEMEHTOB.

B tabn. 2 npvBeneH nepeveHb uHTer-
panbHbIX aHanoro-umdpoBbix Npecbpa-
3oBaTeney, BbiNyckaembix hupmon
Maxim.

M3 tabn. 2 B COOTBETCTBUE C Bhbillie-
U3NOXEHHBIMY KPUTEPUSMU MOXHO OTO-
6path, K coxaneHuto, TONbKO HECKONb-

ko Mukpocxem. OHu npuseneHsbl B 76
nuue 3.

AHanorvuxbim 06pa3om 6bin nposeaet
otbop «npereHoeHTOB» cpeayu MUKpO
cxem Opyrux npovssopurene (tabn. 4).

ManbHenwmin aHanma NpyUseAeHHbIX MVK
POCXeM-«MNpETEHAEHTOB», C YHETOM ApYTW;



Tabnuya 4

Tun mvkpo] Paspsa- | Makcumans- | MakcumanbHas | Mpovasoau- [HanpsokeHus MoujHocTs, | WHTepdeic OnopHoe Dvana3on Kopnyc
CXeMbl HOCTb, | Hoe Bpems | wvactota, kiU | TenbHOCT, | RAuTakws, B MBT HanpsbkeHue, [ BXOAHbIX
6ur npeobpasosa kSPS (Tok notpeb- B HanpsHKeHWRA,
HUSI, MKC nenvs, MA ) B
AD7853 12 or+3 no+5 16,5 SPI Int, Ext Vrefi2
AD7851 14 5 89 SP! Int, Ext Vrefl2
AD7896 12 100 or+3 o +5 10,8 Ser Ext 0+ VDD DIP8
AD7893 12 117 5 45 Ser Ext 2,5; 10 DIP8
AD7853 12 200 or+3 o 16,5 SPI int, Ext Vrefi2 DiP8
+5,5
AD7895 12 200 5 20 Ser Ext 2,5; 10 DIP8
AD7475 12 1000 or+2,7 o 3 SPI Ext DIP8
+5,25
AD7495 12 1500 or+2,7 fo 3.6 SPI Int DIP8
+5,25
ADS7812 12 35 Ser DIP16,
SO16
ADS7816 12 3.5 Ser DiP8, SO8,
MSOP8
ADS7817 12 4 Ser DiP8, SO8,
MSOP8
ADS7818 12 15 Ser DIP8,
MSOP8
ADS7822 12 1,625 Ser DiP8, SO8,
MSOP8
ADS7834 12 15 Ser DIP8,
MSOP8
ADS7835 12 15 Ser MSOP8
ADS 1286 12 3,5 Ser DIP8, SO8
HI5905 14 100 5 5 350 Ser Ext
HI5808 12 100 10 5 325 Ser Ext
HI5805 12 100 5 5 300 Ser Ext
LTC1286 12 12,5 1,25
LTC1292 12 60 30
LTC1297 12 50 30
LTC1400 12 400 75
LTC1401 12 200 15
LTC1404 12 600 75
ADC12030 12 8,8 5 Ser SOIC
ADC12130 12 8,8 5 Ser SOIC
ADC12H03 12 5,5 5 Ser - SOIC
SP8531 12 4,2 235 5 -11,5 Ser 0:25
SP8528 12 30 33 5 (230uA) Ser 0+ VCC
TLV2545 12 200 or+2,7 po 2.3 Ser Ext
+5,5
TLV2541 12 200 oT+2,7 no 23 Ser Ext
+5,5
TLC2555 12 400 5 15 Ser Ext
TLC2551 12 400 5 15 Ser Ext
XRD8794 12 2 225 Ser 1+5 PDIP, SOIC
MCP3201 12 100 or +2,7 o (300 uA) SP! SOICS,
+55 PDIP8
Tabnuya 5
™n Pa3spsgHocTs, |HanpsbkeHus Tok WHTepdeic OnopHoe Kopnyc HuTepaTypa:
6ur nutaHus, B | notpeBnenus, HanpsxeHve, 1 http://www.analog.com
MA B 2.  http:/iwww.burr-brown.com
MAX1240 12 or +2,7 po 1,4 Ser Ext, Int +2,5 |DIP8, SO8 3 http://www.exar.com
+3,6 4. http://iwww.fairchildsemi.com
MAX187 12 ot +4,75 no 1,5 Ser Int+4,096 |WSO16, 5.  http://www.hitachi.com
+5,25 DIP8 6. http://lwww.intersil.com
AD7853 12 oT+3 Ao 165 SPI Int, Ext _ |DIP8 7.  http/iwwwlinear-tech.com
+5.5 g Rgp:waw.m'axum:'c.com
. p:/iwww.microchip.com
AD7495 12 or :52.275110 3,6 SPI int DIP8 10. http: Iwww.n_a tional.com
- 11. http://lwww.sipex.com
napameTpoB (He NpyBedeHHbIX B Tabnvie, Orer Hukonaiiyk, g mgzﬁh’vlwwwv\z.:?lég?nm.com
Taku1X KaK pacnpoCTPaHEHHOCTL U Hanu4ve onic@ch.moldpac.md 14, http: I/www:iti.s.spb.ru

BCTPOEHHOIO UCTOMHUKA ONOPHOTO Hanpsi-
YeHVsi), NO3BONSAET Ha ITOM 3ITane Bufe-
INUTb TOMBKO HECKOMNbKO Mukpocxem ADC.
371 MUKpOCXEMbI NpYBEAEHD! B Tabn. 5.

lMpodomxeHue cnedyem
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VnpaBneHMe waroebim gsurarteinem

c nomouybio PC

B npednazaemom mamepuane onucara Hecriox+as paspabomka, rnoseorsns-
rowas ynpaename wazoebsim deuzamernem, nodkmoyerHbimM k LPT nopmy

IBM-coemecmumoezo komnsromepa.

apannenbHbLI NOPT ABNAETCA Be-

nuKkonenHsIM uHTepdercom, no-

3BOMAKLMM NOAKNKYaTL K nep-
COHaNbHOMY KOMMbIOTEPY MHOXECTBO
CaMbIX pasnuyHbIX yCTpoicTB. OaHaKo oH
MOXeT ObITb f1ErKO NOBPEXAEH, NO3TOMY
npu ero UcnonbL30BaHuM 4nA Noacoenu-
HEHWs1 CaMOErbHBIX BHELLHWX YCTPOUCTB
HY»XHO BbITb O4eHb BHUMaTenbHbIM. Ecnin
Bbl HE YBEPEHLI B TOM, 4YTO Bbl BCE fenae-
Te NpaBuUrbHO, CHayana MPOKOHCYMbTU-
pyvitech y crneuvanvcToB Y TOMbKO NOTOM
3KCNEePUMEHTUPYWTE.

Hwxe npuBoguTCs Kpatkoe onvcaHue
napannensHoro nopra.

MapannenbHblil NOPT UMEET HECKOMNBKO
TNMHWI BBOAA/BLIBOAA, KOTOPLIE MOryT ObiTh
pasfeneHsl Ha ABe rpynnbl— NMHUY Nepe-
Da4u OaHHBIX U FIMHUW CUTHANOB ynpaene-
Hus. JIvHUU Nepefayv AaHHbIX — OByHar-
paeneHHble (paszymeeTcs, peyb MaeT o
pexumax ECP/EPP), v uMeHHO MX Mbl 1
6ynem ucnonszoBatk. B 1abn.1 onvucaHo
HasHayeHvie BbIBoAOB pasbema nopta LPT.

TpebyroT ABYXNOMNAPHOIO HanpsXeHus
Ana ynpaeneHus. NMouck B ViHTepHeTe pan
OTBET: 3TOT LLAroBbIV ABUratenb NOXOoX Ha
LIaroBble OBUratenu C LIeCcTbio BblBoaa-
MU, HO ABE 0OMOTKM y HEFO COeOUHEHBI B
OOHOW TOYKE, W HapyXy BbiBEOEH OOWH
npoeoa, NoacoefMHeHHbI K HuMm. [ns
bonee noppobHOro 3HakoMCTBa C Laro-
BbIMU OBUratensimm MOXHO NoceTUTb
cTpanuuy B UHTepHeT no apgpecy:
www.HowStuffWorks.com, 3apaB nomck
OS5 LWaroBbIX gBUratenen (crpaHuua Ha
SHIMWACKOM A3bIKE — MpuM. nepesodyu-
Ka).

[Npouecc v3BneyeHvss gBuratens us
OUCKOBOOA HecnoxeH — tpebyerca Bce-
ro NviLlb OTBEPHYTb HECKOMNBLKO BUHTOB. K
Bany ABWrarerns ¢ NMoMoLLb0 BUHTUKa Npu-
KpenneHa ToHKas MetannuMyeckas nonoc-
Ka, Hy>KHO cobnioaaTb OCTOPOXHOCTL, HTO-
6b1 He Nnope3aTbes 06 Hee B Npouecce ee
Vi3BMEYEeHUs.

[Nocne v3sneveHWs LWAroBoro Asurarte-
nA cneayeT y6euTLCA, YTO OH UCTIpaBeH.

Mpocrenumin cnoco

l CxemotexHuka Ne?2 despans 2002

Tabnuua 1 3T0 caenartb — 3aMK-
HyTb BCE BbIBOAbI ABU-
i] - %
Ne Hazeanve | Hanpae Onucanve ratens Mexay coboii
B"1'B' STROBE newe == ¥ nonpo6oBatb no-
BBOA # yCTaHaBnmMBaeTCs r nocne BepHyTb ero Ban.
3aBepLUeHUs Kaxaol Nepefaqyn Ban [OMmKeH NpoBo-
BbIBOA DaHHbIX paumuBaThCs C Tpy-
2/9 DO-D7 BbIBO/ 8 nHWA paHHbIX 0OM, M0 CpaBHEHWIO
10 ACK BBOA ycTaHaenueaetcs B “0” C TeM, KaK OH NpoBO-
BHELUHWM YCTPOACTBOM payvBaeTca Npu pa-
nocne npvema baiita 30MKHYTbIX BbIBOO2X.
Takke ¢ NoMoLlbL
BUSY 7
1 us eeon g’:;pzzc’:;)o "0;(:;""3:92 :T:; TecTepa MOXHO Npo-
38RATO, NyTeM y 1Ta o BEPUTL LIENOCTHOCTL
= = : STOM IAHAM B «T» 0BMOTOK fBVratens.
aper ou BBOA AnA NpUHTEpOB BbiBOAb! KaxKOoW U3
13 Select BBOA YCTPOMCTBO NOKa3bIBAET, HTO obmoToKk crienyeT no-
OHO TOTOBO, NyTEM YCTaHOBKWN Ha MeTUTb. VlneHTVchVI-
3TON MMHUK «1» uvpoBaTtb BbIBOAbI
14 Autofeed | Beoau wiaroBoro asurarens
BLIEOA MOXHO cnegyrouim
T = crnocobom:
ror BBOA MHAMLMPY BT 06 oLumnbke 1. MopcoepuHuTe
16 Initialize Beoa u BbIBOA Nobon 0O6MoT-
BbIBOA KU gBuUratens K BbiBO-
17 Select In | Beoau Ay nutanus +12 B, a
BbIBOA K p,Pyromy BbIBOAOY
o5 Groord oD S aron obMOTKU — 06-
- roun obwmih npoBoAa wwit npoBog. Ban

LOnsa akcnepymeHTa Gbln UCNONBL30BaH
LaroBbii ABUratens OT ctaporo 5,25-a1on-
MoBoro auckoesopa moaenu FD-55GFR
dvpmbl Teac. Y atoro aBuratens okasa-
nock NATL BeIBoAOB. B GonbLuMHCTBE Mc-
TOYHWMKOB ONUCHIBAIOTCS LUAroBbIe ABUra-
Tenu, MMewwure LWecTb BbIBOAOB.
CyLUEeCTBYHOT Takke onucaHusa 4-BuiBopa-
HbIX LUAroBbIX ABUratenew, y KOTopbix He
NoaKNKOYEHbI CPeaHUe BbIBOAL! M KOTOpLIE

OOMKEH NPOBEPHYTL-
ca Ha Hebonbwiow yron. Nomersre nep-
BbIY BbIBOA Undpon 1.

IBM PC Parallel port
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2. OctaBbTe 3T OBa BbIBOAA B O4HOM
mMecte. Tenepb NOAKNIOYMTE BbIBOOBI OPY-
rMx oBMOTOK K UCTOYHMKY niuTaHus 12 B.
Obpartvte BHUMaHve, YTo 3T Ba BbIBO-
[2 3acTaBnsioT WaroBb ABUratens no-
BOpayuBatb Ban Ha HebonbLion yron B
Opyryio cTopoHy. OTMeTsTe OaUH U3 HUX
HOMEpOM 2, Apyroi — HoMepom 4.

3. OcraBumiica BbiBOg 0003HaybTEe
Homepom 3.

TNpum. nepeesodyuka: s UCNONML306ar
wiazoebill Oeuzamerib OM pycckozo ouc-
koeoda. Tun Odesuzamens: NBMI-200-
265@. [lns onpedeneHusi ebis00oe rpume-
Hsncss mecmep. [pu amom s 3apucoeant
cxemy obMomok, ¢hukcupysi Ha Hed uame-
peHHbie conpomueneHusi. OKasanocs, 4mo
dsuzamens uMeem vYemsipe 0OMOMKU.
Llee obmomku coedureHni Opye ¢ Opy2oMm
u umerom obujull nposod bernoezo ygema,
8MOopbie 86I800LI AMUX OOMOIMOK KpacHo-
20 u 3en1eHo20 yeema. [lee Opyaue obmom-
Ku maioke coeduHeHb! Opye ¢ OpyaoM u
umerom obuwutli Nposod YepHo2o ueema,
emopbie ebiso0bl AMUX 0BMOMOK  2ory-
6020 u xxenmozo ysema. Ecnu coeduHume
6enbili u YepHbil Npoesoda, nonyvYaemcst
fpaKmuyecKu ma e cxema, 4mo u ofu-
CaHHas 8 opuauHanbHoU cmamee. [ops-
00K nodKMoHeHUsT 86180008 51 ornpedenur
OfbIMHBIM [1YMEM.

[ns ynpaeneHvs LLAroBbIM ABUraTenemM
MOXHO UCMOMNb30BATL MUKPOCXEMY Apait-
Bepa ULN2003, koTopas conepxut cemb
MOLLHBIX TPaH3UCTOPHbIX Knioyein, co-
6paHHbIX no cxeme [laprvHrtoHa. Kax-
ObIA KNKY cnocobeH ynpaenAaTe Harpys-

o+12B

Dio———] 1B 2C
p2o— 318 ac
D30——4— iB ac
5| _ uLn2003
GNDo—] o—]1B §C
oSl 6C|—o
7 10
o—]1B cH——o
Stepper
I—e E o2 D1 Motor
% DIDEZENER
+12B
Puc. 2

Ko ¢ Tokom notpebnenusn po 500 mA.
Mukpocxema UmeeT pesucTopbl B Lenu
6azbl, 4TO NO3BOMNAET HANPAMYIO NOLAKNHO-
YuTb ee BXoAbl K 06bI4HBIM LMDPOBLIM
MyKpocxemam. Bce amMuTTepbl coeauHe-
Hbl BMECTE U BbIBELEHbl Ha OTAErbHbIN
BbIBOA. Ha BbIXOAax TPaH3VCTOPHbBIX KIko-
Yel UMElOTCS 3alWTHBIEe AVOAb!, HTO MNOo-
3BONSET ynpaeBnATb C NOMOLIBbIO 3TOM
MUWKPOCXEeMbl UHAYKTUBHBIMUY Harpy3kamu
Npy MUHUMYME BHELLIHUX KOMIMOHEHTOB. B
Hallen KOHCTPYKUMU UCTOMB30BaHO TOSb-
KO YEeTbIpe TPaH3VCTOPHBIX KNoya. Jrek-
TpUYeckasi Cxema NOOKNIOHEHUA LLaroBo-
ro gBUratens nokasaHa Ha puc. 2.
OBpartute BHUMaHWe, YTO NepBbIii BLIBOA
LIAroBOro Apurarensi, uaeHTuvLmpoBaH-
Hbli1 C NOMOLLBHO ONMUCaHHOM paHee npove-
Oypbl, noacoeavHeH K nuHuv DO napan-

_nenbHoro nopra (pasyMeercs, yepes

mukpocxemy ULN2003). Kaxgeivi cneayto-
vl BblBOA NOACOEOVHEH K COOTBETCTBY-
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IoWeMy BbIBOAY RapannencHoro nopra.
Ecnu nopspaok ROAKNKYEHNA BLIBOAOB
LLIAroBOro ABUIaTENA HEBEPHLIN, Ban MOTO-
pa 6yaeT He BpaulaTeCs, a Nvlib ROBOPa-
YMBaTbCA Ha HebonbloM yron us ogHoi
CTOPOHB! B ApYryio U HaobopoT. Obuynit
NPOBOA CXeMbl NOACOEONHEH K UCTOYHUKY
NUTaHKA He HanpAMYIo, a Yepes cTabunuT-
POH. 3TO CAENaHo C Lenbko 3aLUTL! CXeMbi
OT Hanpskennsa 31C camoMHayKUMK, BO3-
HMKaIOLLErO B KaTyLKaX iPU Pe3KOM Bbik-
TIOYEHUMN HaNPSHKEHUA MUTaHUS CXEMbL.
Mporpamma, paspabotaHHas ana onu-
CbiBAEMOT0 YCTPOMCTBA, AOCTaTOHHO RPo-
cta. OHa ynpaenseT BbiBOAaMM NopTa M
dopMUpyeT Ha HUX cnelMarnbHyK Rocne-
[0OBaTENLHOCTL MMAYSILCOB. 3Ta ROCHe-
AoBaTenbHOCTL NoKasaHa B 1abn. 2 u 3.
Paannuve mexpay anropurMamm (non-
HbiM U NONOBWHHLIM YIIOM ROBOpPOTA
Bana Ha OaMH Lar) COCTOMT B TOM, YTO BO
BTOPOM Cy4ae CKOPOCTb BPaLLEeHUs OKa-
3bIBAETCA B B2 pa3a HWwke, NpY 3TOM B
OBa pasa yMeHbLLUaeTCH yrofl ROBopoTa
Bana [ABuratensi Ha KaaoM Liare, T. e.
yBENWYMBAETCA pa3speluarilas cnocob-
HOCTb cUCTeMbl. Takke BO BTOPOM Chy-
Yae NPUMEpPHO B AiBa pa3a yBenu4iMBaeT-
cA noTpebnseMas MOLLHOCTb, U Kpome
TOro, ABUratens cnocobeH pasBuBaTh B
OBa pa3a 6onbLUMA KPYTALIMIA MOMEHT.
Insa naMeHeHus HanpaBneHWs BpatLe-
HUS Bana asurarena Heobxogmmo ¢op-

MMpPOBaTL YKa3aHHbIe ROCNefoBaTeNbHO-
CTH B 0BpaTHOM Ropsigke.

Tabnuya 2
Ne wara Do D1 D2 D3
1 1 0 0 0
2 0 1 0 0
3 0 0 1 0
4 0 0 0 1
Tabnuua 3
Ne wara Do D1 D2 D3
1 1 0 0 0
2 1 1 0 0
3 0 1 0 0
4 0 1 1 0
5 0 0 1 0
6 0 0 1 1
7 0 0 0 1
8 1 0 0 1

Hwxe npueeneH KOpOTKUIA RpuMep
nporpammit ana Turbo C, pabotatowen
B onepauunoHHol cucteme MS-DOS. Ota
nporpaMMa 3acTaBnsieT LWaroBbii ABUra-
Tenb Bpawarbcs B NpAMOM Hanpaene-
HuM, B peXuMe RONHOMO yrNa Ha OauH
war.

#include <conio.h>
void main (
unsigned char v = 0x11];
while ('kbhit () (
delay (10);
outportb (0x3178, v);
asm

mov al, v
rol al, 1
mov v, al

}

MonHaa nporpamma, HanucaHHas Ha
MFC, ¢ yaobHeiM rpaguyeckum MHTep-
ericom, HaxoauTca no agpecy. http://
wiredworld.tripod.com/binaries/
stepper_drive.zip. OHa moxeT ynpae-
NATL ABUratenem B peXXume RONHOro 1 Nno-
JIOBMHHOTO YINa NOBOPOTa Bana Ha OaWH
Luar, B RPSMOM W 0BpaTHOM HanpaeneHuy,
B peXxuMe NOCTOSHHOIO BpalleHus Bana
OBUraTensi U OAuHOuHbIX Wwaroe. Kpome
TOFO, MOXHO BKIKOYATb W BLIKNIOYaTb pas-
nWyHble 0BMOTKM aBUraTens.

FMepeBoa C aHMUIACKOro
Muxauna Nonybuosa
e-mail: mgolubtsov@hotmail.com

UcTouHunk:

1. http://wiredwgrld.tripod.com/tronics/
stepper.htmi

AKTVBHbLIN

pasgenurenbHbin PUnbTP

ayguoTexXxHmuKa

LOJ11 aKyCTUYECKUX

CUctem

O6b14HO MHO20IOIOCHbLIE aKycmuyeckue cucmemsi umetom dea unu 6o-
niee usnyyamesisi, Komopbie NepeKpbIeaiom pasHble y4acmKu 38yKoe020
OuanasoHa yacmom. [Qns pa3deneHus ebixoOHOU MOUWHOCMU ycunume-
119 Mex0y amumMu Usflysamernsamu Yalue 8cea20 UCTosb3yomes naccue-

Hble ¢hbunbmpel.

OCKOflbKy CXeMa NaCCUBHOro

¢duneTpa gormkHa paboratb Ha

OVHBMUWYECKYIO FOfTIOBKY, KOTOpas
MMEET OYeHb HU3KMA UMAELAHC, KOHOEH-
caTtopbi U MHOYKTUBHOCTH, UCTIONb3yeMbIe
B hUnNLTpe, AOMKHBE UMeThL BonbLUve HO-
MWHanbL, WM, COOTBETCTBEHHO, BbLICOKYIO
LieHy v rabaputht. ECcnm ke koHaeHcaTope!
OyOyT 3nNeKTPONUTUHECKUMM, a KaTYLLKW By-
LyT UMeTb (heppoMarHuTHLIe CepaeqHUKN,
OHM MOTYT CTaTb UCTOMHMKaMM 3HAUMTENb-
HbiX UCKaxeHu. Tem bonee, MHorue xa-

PaKTepuCTUKM (hUNLTPOB, KOTOPLIE ABIIS-
I0TCA XenaTenbHbiMW, HEBO3MOXHO pea-
NU30BaTb C NOMOLLBIO MAaCCUBHOW CXEMBI,
nmbo oHW peanuayoTcA ¢ BHECEHUEM 3Ha-~
YUTENBHOIO OCNaBreHns), YTO CHKAET KO-
3P pULMEHT NONE3HOro AENCTBUSA.
AnbTepHaTUBHbLIM BApUAHTOM ABNAET-
CA UCTNofb30BaHue ANA pa3aeneHuns vac-
TOTHbIX NONOC HOUNBTPOB, paboTalowmx Ha
Masnom ypoBHE CMrHana, 3a KOTOPbiMU
CNeayroT oTAENbHLIE YCUITUTENN MOLLHO-
CTM [NA KaXKAoro U3nyyatens unm rpyr-

nbl u3nyyarenen. [1ByXnonocHaa cucre-
Ma unsTpa Takoro TMRa fiokasaHa Ha
puc. 1. 310 NMb OCHOBHAS KOHLIENLUMS,
KOTOpas MOXeT ObiTb pacnpocTpaHeHa Ha
noboe KONUYECTBO HaCTOTHLIX ROMOC.
[lna TouHoro 3ByKOBOCNPOM3BEAEHUSA CYM-
Ma BBIXOAHbIX CUrHaNoB UnNLTPOB [0N-
»Ha 6biTb paBHa BXOOHOMY CUrHarny (ecnm
n3nyyatenu ABNAIOTCA uaeanbHbiMK).
Hecmotpsa Ha TO, 4TO 3TO TpeboBaHue
SIBASAETCA O4YEBUAHBIM, OYEHb YaCTO MOX-
HO BCTPETWUTb KOMMEpPYECKUE aKTUBHbIe
pazgenutenbHbie OUNLTPLE, e OHO He
BbINONHAETCA. PaccMOTpUM akTMBHLIN
pazaenuTentHbIN QULTP, COCTORLLMIA U3
aeyx punerpos batTepeopTa 2-ro niopsg-

:’;;”“”TZ:" BbiCOKO4aCTOTHBIA
LLHOCTH vanysarenes

Qunetp
BEPXHUX
vacToT

Qunerp

yacTor : 1 _
HuakokouacToTHEIA

Yevnutens MsnyvaTens
MOLLHOCTH
Puc. 1. Bnok-cxeMa ABYXNoOnNocHom
aKyCTUYECKON CUCTEMBI, UCTIONb3YIOLLER
aKTUBHblE pasgenurenbHble uUnbTpbI
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Ka (0OWH 13 HUX DUNBTP HKHWX Yac-
TOT, Apyroil — BepxHuvx). NepeparouHbie
yHKLUMM PUNBTPOB MMEKOT BUA:

Vi(s) _ 1 .
V,(s) & +\/£+1,

Vi(s) _ s
V. (s) s +42s +1°
a VX cyMMa paBHa:

Vi (s) + Vi(s) _
Vin(8)  Vin(s)

CyMMapHoe BbIXOAHOE HanpsxeHve
HuKoraa He ByaeT paBHO BXOAHOMY (3a UC-
KIHOMEHVEM TPUBUANEHOTO CITy4as nocTo-
AHHOro Toka). Ha puc. 2 nokasaH OTKNWK
3TOro (oUNLTPa Ha NPAMOYToNbHbIN BXOA-
Ho¥i curvan npv nepuope T, = 1/, a AHX
n ®4X cduneTpa nokasadbl Ha puc. 3.
dunbTpbl Gonee BbICOKMX NOPAAKOB NPpU
VCronb30BaHNK TOTO Xe noaxosa GyayT
[iaBaTh Takve Xe HeyOBNETBOPUTENbHbIE
pesynbrarbt.

CylLLIECTBEHHOE YTyHLLEHWE MOXET ObiTb
MONYYEHO NPV UCMONL30BaHWK hyneTpa ¢
MOCTOSIHHBIM YPOBHEM, KaK MoKasaHo Ha

1+82

S +\2s +1

Amnnutyna

+A

~A

Bpewmn

Puc. 2. OTKNUK pasaennTenbHoro
UnsTPa (BLIXOAHBLIE CUrHaNLE (OUNBTPOB
HWKHUX U BEPXHUX HacTOT
NPOCYMMUPOBaHbL) Ha MPSMOYroflbHBIA
BXOJHOI CUrHaM (LUTpUXoBas NUHWS) Ha

puc. 4. MoxsATvre «PUNBTP € NOCTOAHHBIM
YPOBHEMY» O3HAYaET, YTO NPU CIIOXEHWUU
BbIXOAHBIX CUrHaNoB (PUNETPOB BEPXHKX U
HIDKHUX YaCTOT MONyuMTCH TOUHaA Konua
BXooHoro curdana. KpyTtusHa cnaga AYX

HOJM CUrHan Ha CyMMapHOM BbIXOAHOM
curHane NpeacTaenseT cobow ToT xe cur-
Han, TONbKO NPOVHBEPTVPOBaHHLIN, a ha-
30BbIV CABWI NpakTdecky paseH 0° B No-
noce vacror o 20 kl'u.

R R
24« 24«
R +15B
24 K 6 8 ;
= V“
Vin O 1/2 LM833 R/4
R R/4 6,2k
24« C" 6.2« Cl' —L
R ' ! c
24 9 1/21.M833 R +158B 0____"_0
+— T 1] 24k | 6]\ |8 R 1/2 LM833
3 N S . 71 24k 2
I 4 5 - 1
_15B e Tewes 13, - oV
-15B
Puc. 4. PazgenuTenbHbliA counsTp € MOCTOAHHBIM YPOBHEM U
KpyTuaHoi 12 0B Ha okTaBy. HacToTa pasgeneHus pasHa 1/(27RC)

HacToTe pasfeneHus

cocTaensieT 12 ab Ha okTasy. BxogHoe co-
npoTuenexve coctaenseT R/2=12kOm ana
CXeMbl, NpyBeAeHHOI Ha puc. 4. [Ina npu-
MEHEHVA B aKTVBHbIX hunbTpax XopoLo
NnoaAXoAAT ONepauuoHHbie YCUIUTEnu
LM833, T. K. OHM AOCTATOuHO LUNMPOKOMO-
nocHble. MepenarouHbie MyHKUWA 3TOro
dunsTpa YMEKT BUA:

Vi(s) as+1

V,(s) as+as”+as+
v

Viu(s) a333 + a232

V,(s) @ +a,s’+as+1

BbiXxoAHblie Hanps>XeHuA (punbTpoB
HIDKHVX Y BEPXHUX 4acToT ANna punetpa
C NOCTOSIHHBLIM YPOBHEM MOKasaHbl Ha
puc. 5. OTKNVK Ha NPAMOYONbHbINA BXOA-

Amnnutyna, (aB)

. [y

[ [
? [y

-25 =
20 S0 100 200 500 1k 2k Sk 10k 20k

Yacrora, {l'y)

Puc. 3. AMnnuTyaHo-vactoTHas (a) U aso-dJacToTHas (6) XapakTepUCTUKu pasaenvrentHoro
¢unisTpa Ha ocHose UnETpos BaTTepeopTa 2-70 nopsfka ¢ YacToTol cpesa 1 k'Y
(BLIXOOHbIE CUTHANB! (UNETPOB HKHUX U BEPXHUX HacToT NPOCYyMMUpOBaHst). BuixoaHoie
CUrHasb! BYX (hMNETPOB MoKa3aHbt OTAENLHO (LUTPUXOBAs NUHIUS)

dasza, (rpagychl)

225

180

5
20 S50 100 200 500 1k 2k Sk 10k 20k
YacrTora, {I'y)

Amnnutyna, (AB)

- /
2 [ \
' / \

5
20 50 100 200 500 1k 2k 5k 10k 20k
YacroTa, {I'u)

Puc. 5. AMNIMTYAHO-4acTOTHbIE
XapaKTepucTUKK hUNBTPOB HWKHUX U
BEpXHUX YaCcTOT pas3fenmTenbHOro
¢unbTpa € NMOCTOSHHBIM YPOBHEM C
yacToToi1 paagenerus 1 kF'y. AAns
cxeMbt puc. 4 a,=4, a,=4 n a =1

Hy»>HO NOMHWUTL, YTO NEepeaAaToqHan
(pyHKUMA DUNBTPa C NOCTOAHHBIM YPOB-
HEM He rapaHTUpYeT naeanbHy:o obLyio
YaCTOTHYH XapaKTepucTyKy CUCTEMbI,
NOCKONbKy Ha oBLlyt0 XapaKTepyucTUKy
BNUVAIOT TaKke nepefarourbie dyHKLnm
uanyuartenei. 3TOT BNUAHWE MOXeT
6biTb B K&KOW-TO Mepe MUHNMKW3NPOBa-
HO 3a CYeT NMPUMEeHEHUs uanyJartenemn,
4aCTOTHAaA XapaKTepyUCTHKa KOTOPbLIX AB-
NINETCA NNOCKON Kak MUHMMYM Ha Npo-
TSHKEHWUW ABYX OKTaB 32 4acToToM cpesa
dvnbrpa.

Mo maTepuanam ¢pupmbt National
. Semiconductor
MepeBor

Neonupa PUpukc
wubblick@yahoo.corr
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FeHepaTOp rapMOHNYECKUX
Kone6aHWn Ha NNOrM4YeCcKux afieMeHTax
C uudpoBbIM ynpaBneHnem

Mpednazaembil eHUMaHUIO Yumamenel 2eHepamop 2aPMOHUYECKUX Kone-
6aHuil npedHasHayeH Onsi IPUMEHEHUST 8 Pas/uYHbIX PaOUOMEXHUYECKUX

yecmpoticmeax ¢ YughposbIM yrpageneHuem. [ eHepamop nocmpoeH Ha doc-
mynHoU anemeHmHol 6a3se u obecnewueaem OPMUPOBaHUE 2apMOHUYeC-
Kux konebaHui co cmabunbHbiMu napamempamu. B cmamee npueodumcsi

MemoOuKa pacyema aeHepamopa.
YHKLMOHanNbHas cxema reHeparo-
pa NpencTaeneHa Ha puc. 1.

Ustix U
K, g Koc. 9oc 0C

R

Puc. 1

[ns reHepaummn rapmMoHMYEcKUX Kone-
6anunir TpebyeTcs BbIMOMHEeHVWe OBYX yC-
noswun [1]:

e Bananc amnmmtyn K -K=1,
o Ganatc das ¢+ =0,2-7.

B kauecTBe ycunuTens obpaTHow CBs-
3n K, NpUMEHSIOT, KaK NpaBunmo, NHBep-
Top € @ .=7. B kauecTBe yeunutens K ue-
necoobpasHo MCronb3oBaTk MONOCOBO
¢unsTp [2], obecneunBarollmii Ha peso-
HaHCHOW 4acToTe HeobxoouMblA B AaH-
HOM crnyyae ¢ha3oBbiii cABUr ¢, =T. BbICO-
Kas KpyTuaHa (hasoBON XapakTepuCTUKu
¢uneTpa B nonoce nponyckawus obecne-
umBaeT hopmupoBaHue konebawuin co
cTabunbHON YacToTON, a ero n3buparerib-
Hblé CBOWMCTBa — MNofaBreHne rapMoHUK.

B kauyecTBe nonocosoro ¢wmnsTpa B
npeanaraeMom reHeparope MCronb3oBaH
dunerp [2). FeHepaTop Bo3byxaaeTcs Ha
PEe30HAHCHOM YacToTe NOSIOCOBOIO hnsb-
Tpa, KoTopas onpefenseTcsa ua Boipaxe-
HUS;

1 1
= = .G , (1)

2-mR-C 2-w-C
rae R (G) u C — conpoTtusnenue (Nposo-
OVMMOCTb) M eMKOCTb Bpemsisapaiolien
uenu.

W3 Buipaxenus (1) BUOHO, 4TO HacToTta
reHepatuu NporopumoHasnbHa NpoBoau-
MOCTV BpemsAsafaiLed Lenu, 4to obec-
neunBaeT IMHENHbLIA 3aKoH YNpaereHusi
YacToToMn.

Cxema reHepartopa rapmMoHM4eCKuX Ko-
nebanuii NpuBefieHa Ha puc. 2. Ha ane-
menTax DD1.2-DD1.4 BuINONHEH NONoco-
Bol GuneTp, Ha anemeHTe DD1.1 —
younutens obpaTHOM CBA3K 1 Ha anemeH-
Tax DD2.1-DD2.4 n Rm — marpuua co-
npoTuerexnuin ¢ LUMdpoBbIM YNpaBneHu-
em. CTpykTypa ¢uneTpa nossonser
nony4aTk Ha Bbixofax npoTusodasHble
Hanpsxenns, ona Yyero Heobxooumo mc-
nonb30BaTh AononHuTensHo UBbix2. Bxo-
Obl INO 1 IN1 sBnsiioTcs UM poBLIMU BXO-
namu ynpaeneHns YacToTon reHepauum.

Hwxe NpuBeneHa meToovka pacyera
reHeparopa.

fo

1. 3apagumcs sHadernami f o — HIDK-
HAS yacToTa renepaumn, Df — war ne-
pPEecTpoWKu, N — 4YMCNO paspsnoB OBO-
WYHOro ymMcna curHana umgposoro
ynpaBneHus.

2. Mpurnmem C1=C2=C n R7=R5=R.

3. 3apagum 3Hadenve C u us gopmy-
nel (1) Haiigem 3HadveHne R.

ConpoTuBrieHns B MatpuLie NpoBoau-
MOCTeln onpenenstTes no opmyne

R

o (G)]

Rm(m) =

Mpu HEOOXOOAUMOCTM MOSMy4eHUA He-
NpepbIBHOTO 3aKOHa U3MEHEHUA 4acTo-
Thi peaucTopbl RM 3aMeHsioT COBOEHHbIM
NoTeHLUMOMETPOM C conpoTusrexHem Rn
M BKMIOYEHHbLIM NocneAoBaTesNlbHO emy
peauctopom Rpoon. 3HaueHns aTux co-
NpOTUBNEHWIA Haxoaum n3 opmyn:

1
f . = :
min " 2.17.(Ry +Rpon)-C

P
maxX ™ 2.1m-Rpon-C’

B reHepaTope MOXHO MCMONbL30BaTb
mukpocxembl K5611A7, KS61JTES npu

R1 R2 C1 UBbix1 o Ughix2
470k 39M 2|2|0
DD1K5617H2 I R4
DD2K561KT3 R3 470k
27M
RS R7
470 bp13 470
270 DD2.1 pD2.2
Lt rel2 a[ _~]a Pul
5 470x = 470«
INO
DD2.3 DD2.4
el E/Ig :IRMZ T A R
5 235« 2 235«
Puc. 2 OIN1

4. Onpenenum 3xaqvenne Rm no dgop-
myrne

1

=2-rr-Af-C' @)

M

5. Onpefenum 3Haqenue f ., no gop-
myne

foo= frant(2-1) AF. (3)

6. Onpepenum R3 rio dhopmyne

_10+20
2t C “)

7. Onpenenum R2 u3 cooTHOLWEHMA
R2= R3/0,7.

Ha puc. 2 npyBeaeHb! HOMUHANDL a1e-
MEHTOB, NOMyYeHHble B pesyrnbTare pac-
yeTa Mo NpuBeNeHHOW MeToAMKe ONA
fun=1,5 Ky, Af=1,5 KTy n n=2.

B ofluem cnyuae, BbiIxoAHas YactoTta
paBHa

R3

n-1 ;
i
fabix = foin + AF- izoai 2, (5)

roe i — Homep Bxoza (paspan ynpasnsko-
Lero crno.a); @ — 3HayeHne curHana Ha
Bxofe ynpasnenus (nor. 1 umwm nor. 0); n —
paspsOHOCTD YNpaBraloLLero croea.

BKIIKQHEHUM MO CXeme uHBepTopoB. [pu
HanpshkeHuu nutanmsa 3 B reweparop no-
Tpebnser Tok 1-3 MA.

MpumeHeHne aHanorMuHbIX 3apybex-
HbIX MUKpocxem cepuit 74AC, 74HC no-
3BOMUT CYLLECTBEHHO YBENUUWTL Anana-
30H paboqmnx 4acTot, npumepHo B 10-15
pas.

B criy4ae GonblLoi paspsanaHOCTY YNpas-
NAILWEro cnoea, B Ka4ecTBe maTpulibl
NpoBoAMMOCTeN MOXET BbITh NpUMEHEH
[OBYXKaHanbHbliA LMgpoBon NoTeHUUOo-
MeTp, Hanpumep, NPou3BoaAcTea UPMbI
Microchip (cepus MCP42XXX). K ero He-
COMHEHHbIM [JOCTOMHCTBaM MOXHO OTHe-
cv Hebornblune pasmepsl, Manoe notpet-
neHue U OTHOCUTENbHO HeBOoNbLIYIo
CTOUMOCTb.

AMuTpris OHbILWKO,
oda78@pisem.net

Jlutepartypa

1. Beicmpos KO. A., Mupoterko M. I
3riekmpoHHbIe Uenu u ycmpotcmea —
M.: Bbicwas wkona, 1989.

2. Onpiwko f. Monocoeol hunibmp
Ha KMOI uneepmopax. — M.: Cxemo-
mexHuka, 2001, Ne7.
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HUst HEOOXOAUMO BKIKOYKTL 2...3 6noku-
POBOYHBIX KOHAEHCATOpPA €MKOCTbIO
0,01...0,1 mk®. Liens C4R1 Heobxoamma
ans cépoca npw BKNIOYEHUN CETU.

B HacTosiliee Bpemsi He cOCTaefnseT
TpyAa nprvobpect MUKPOKOHTpONNEpP C
BCTPOERHOW NamMsTbi nporpamm 87C51
mnu AT89C51. Mexagy P0.0-P0.7 u Hanps-
XeHueM nuTanua +5 B xxenatenbHo BKMO-
YUTb nogTsrneatoLme pesuctopbl 10 KOM,
XOTs, KaK nokasana npakTuka, npubop
HopmanbHO paboTaeT u 6e3 Hux.

Nunnwmn dF n F (BoiBogbl 12 1 13 DD1)
NOACOEAUHSIOTCS K ABYM KHOMKaM Ha 3a-
MbikaHue 6e3 hukcaLmm, yCTaHOBIEHHLIM
Ha nuueBoi naHenu. Bropble KOHTaKTHI
3TUX KHOMOK NOACOEAMHSIIOTCSH K obLuemy
npoBogy. Ipu KpaTkOBPEMEHHOM Haxa-
Tum Ha kHonkKy dF YacToTomep nepexognt
B PEXUM U3MEPEHUS HECTABUNBHOCTH Ha-

YacToTomMep Ha MUKPOKOHTponnepe
AT89C51

lNepebit eapuaHm yacmomomepa Ha MukpokoHmporinepe AT89C51 6bin
pa3pabomar 6 1994 2. u onybnukoeaH 6 xypHarne «Paduoniobumensy,
Ne11/1994. Ha ce2o0HswWwHUU OeHb OH ocmaemcsi OOHUM U3 CaMbiX Moy~
nApHbIX Npubopos, omeeyarowull MHo2uM paduormobumernsckum mpeboesa-
HusiM. B danbHelwem camMa cxeMa U KOHCMPYKUUS He pa3 mModughuyupoea-
UCh U COBEPUIEHCMBOBANUCHL MHO2UMU asmopamu. B daHHoll pazpabom-
Ke ucronb3oeanacb 0OHOCMOPOHSS MOronoaus nevamHol nnamsi, a mak-
e bbinu ycmpaHeHbl HEKOmopbIe NpozpamHbie Hedowembl. 3a ocHosy
6bina 83s3ma cxema, co30aHHas NocrnedHUM asmopom paspabomku, Xrio-
rnurbiv Hukonaem (radnalr@write kirov.ru), 3a Ymo eMy 02pOMHOE criacu-
60! OcobeHHO xomenock 6bl ommMemums rnomous Cepzes Yuywa
(hitech@rol.ro), exnad komopoeao 8 OaHHyH pa3pabomKy HEB03MOXHO e-
peoueHums.

NUCLIBAEMbIA B CTATbE 4acToTo- Brnok-cxema yctpoiictea
Mep Ha MUKpPOKOHTpOMepe noKasaHa Ha pwuc. 1, npuH- BTN SOPMPOBATENE
AT89C51 obnagaet cnegylolwu- LMnuanbHas cxema Ung- 1 OCHOBHAS N/IATA
MU TEXHUWYECKUMU XAPAKTEPUCTUKAMK:  POBPOIA YACTU HACTOTOME- | BurHocHoi npoGhuk , ]
e [vana3oH M3MepsieMblX YAacTOT: pa — Ha puc. 2, cxema | 4L L —H1l L1V
6e3 BHewHero genutens —oT 1 My go  BxogHoro cdopmuposare- «|BX BbIX ;—é BX  BbiX|—BX £l o
100 MIy; ns — Ha puc. 3, a cxema +5B oF _,/OJ,
c BHewHum genutenem — oT 10 My BBIKOCHOrO Npo6huka — T
no 1My Ha puc. 4. Nutanre +5 B 1
e [MAnNa3oH U3MEpeHUst HecTabunbHO- HA BCE MUKPOCXEMBI NOA- CBH penvrent , 2
cT — +10 Mly; BOAMTCS K BLIBOAAM C MaK- <1 L — oE T
e KONMMW4YECTBO pa3paaoB MHOMKATOPAa—  CUMArbHLIMK HOMEPaMMU. «BX BBX —_(L— CE®
8; C o6wwum nposofom co- +5B 4 ¥V BAOKNUATAHMA
e pauckpetHocTboTcueTa— 1My (10Ty); eanHAKTCS BbIBOALI C 5
e Bpewmsi uamepeHusi — 1 c; BABOE MEHbWKUM HOME- |Puc. 1
e yyecTBUTeNbHOoCTL — 100 ... 200 MB.  pom. Mexay uensimMu nuta-
cill 21 @ o
24pF 10pF i ~RL_ C4 g VmkF vee Keso 30 ) - Hol s i}
C3 4-15pF| 82K 1+ | P01 al., . B Hoz Bps1 2
“ , XIZ:JZ 1 D 01 E | XTALL POD ;Z poo P02 ., . Y Gl : 3
. 3 02 ul | P51 Po3 I 9 HGA Fr3 4 é
B i ) s e o1 \no—l XTRLZ FoL 37 v Bpos 12 - ’ 12 HGS PR
€& P10 P02 —os 2
I an B 2 P11 P03 36 rs R opss 1. 15 Hoo lpos 6] =
123 . p12 3 P12 P04 35 oy . 16 ol ]
A af @t 4 P13 P05 34 pos lps? 18] olLe wee fp7 g
£ a 03 Ny
x2 | |¥ ool [P pe—2] pua Pos |23 = - R
&L 6g . | S—
E -~ P15 6 P15 P07 32 P 7‘ &ND 1=
< . P16 71 P16 P20 21
DF DL === 23 L
DL BC NTO P22 — hNED 3 1) EG | pg Ho_F
UJ N =24 ﬁ P23 .A P11 ol o 2l GG
A T0 P24 | 25 133 CH P o HG_E
ad Tt o || 2 Ta T . ]5; e P25 122 e | [ =
5 o 5 N 39 EA P26 —;; PY FEN I | = HG_C
He e N RST P27 M/ NEE 1 5. psj= Ho.®
ids 65_‘ _mCE T CE RXD WR 316_ 123 I e HG A
'“—11 TXD RD 917_ 134 T . o HG_H
30 e
L D41 pD42 ALE — o u |
1 2 11 11 — .29 RZ-R9
c etz | 1f— c |cTz | 1h7 CPU | PSEN p— S g 300E
H e
[_ZR Na lip o—22 | D1
GIp
D1-AT89C51 38 TOT-3361AH 3y
D2 -K1554 3
5 v & vwell D3I-KBSE 2 8. 8. 8. 8. 8. 8. 8. 8
enp & aic D4-K555 1 9 C & H 7 A 6 E 5 D 4 G 3 B 2 F 1
D5 - 555 22 171 | B| uf o] of 11 w] of & 7| s 5| 4 3 2
D6 ~74ALS533
el d sl el el deld el es
Puc. 2
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cTOThI. [Mpy 3TOM Ha MHOMKATOP BLIBOANT-
€A pasHOCTb MEXy TEKYLLUNUM 3HaYeHUEM
YacToThl U TeM, KOTOpoe 6bINo B MOMEHT
nepexoga 8 3TOT pexuM. B cTapluem pas-
pAfe MHOULMPYETCA 3HaK OTKITOHEHMUS Ya-
CTOTHI, AManNasoH N3MepEeHNs OTKITOHEHUSA
paser 10 M.

Mpw HaxaTum Ha kHonky F npnBop 803-
BpaLiaeTca B peXMM U3MEpPEeHuA HacTo-
Tel. DTOT pEXMM ycTaHasnueaeTcsl Npu
BKITIOYEHNM NUTAHUSA.

Nunns 1/10 (eeisog 14 DD1) nopcoenu-
HsieTCA K cBODOAHOMY KOHTaKTY BXOAHOIO
pasbema. OHa npeaHasHaqena ans pabo-

[ns oBecneyermns anekTpoMarHUTHOM Co-
BMeCTMMOCTH NOBEpX NeEpBUYHON 0BMOT-
KM TpaHchopmaropa xenarensHo Npono-
KWUTb 3IIeKTpOCTaTUHECKUI 3KpaH 13
MenHoM chonbru.

K yacToToMepy MOXHO NOAKIIOYUTL
cBeToAMOLHbIE MHOMKATOPLI NpakTuyec-
kv moboro TMNa, y KOTOpLIX cnpasa oT
uncpbl ecTb Todka. Jlydwe, ecnu useT
ceeqenunsi BygeT KpacHbIl, T. K. CBETOAMO-
Obl opyroro useTa notpebnstot 8 1,5-2
paza Gonemi Tok. Mpu ncnonb3osaHnn
vHOuKaropa ¢ obWwMM aHofoM cnepyeT
NPOCTO NOMEHSATE MECTaMN MUKPOCXeMbI
D5 v D6.

PeancTtopel R2-R9 noabupatoT nog KoH-
KpeTHLIN TN MKOMKaTopa 8 Npedenax oT
50 Om 0o 1 kOM Anst JOCTWKEHUA ONTK-
MaribHOM SIPKOCTU CBEYEHUS1 CETMEHTOB.

BaxHol 0cobGeHHOCTLIO YacToToMepa
ABNAETCA TO, HTO B HEM MOXHO MCNOJb-
30BaTh KBapLIEBLIN pe3oHaTop Ha nobyio
camylo 3K30TUYECKyio YacToTy B [uana-
30He 5...12 MIy. OnTumaneHelM Ha
B3rNIsAf aBToOpa SIBJINETCA 3HAYEHMe
6...8 Ml'y. JrmTensHOCTL MHTEpBana us-
MepeHusi onpefenaeTca AByMst KOHCTaH-
Tamu — K1 n K2. NMporpamma noctpoenxa
TakMum obpasoM, YTO O0-

C1
0.15

Bxon O——«I |—¢

0. O——

Puc. 4

nycKaeTcss MHOTOKpaTHasi
KOPpEeKUMUsi aTUX 3Haye-
HUWMA.

Onsa nanagku kpanHe
nosiesHO UMEeTb BO3MOX-
HOCTb BOCNOJIL30BATLCA
3aBOACKUM NPOBEPEHHBIM
yactoTomepom. Bravane
HY)HO W3MEpUTL YacToTy
reHepaLum KeapLia B AaH-

Thl NPW MCNONL30BaHMKM BHeluHero CBY
penutens Ha 10, cxema KOTOPOro Nokasa-
Ha Ha puc. 5. Ha oTeeTHOI YacTn pasbe-
Ma pacnavBaeTcs NepemMbINKa Mexay 3TMM

HOl cXeme. [1ns aToro 06-
pa3sLOBEIA YACTOTOMED NOAKINIOHAIOT Yepes
KOHOEHcaTop eMKoCThio 2-3 Nd K BLIBOAY
18 unn 19 DD1 (C3 B cpeaHeM noroxe-
Hum). ITO MOXHO caenats Bes M3Y, T. k.

KBapLeBLI reHepaTtop

3anyckaeTca npwu nogaye

nuTe 0o Bnwkainero HeYeTHOTo 3Hade-
HMA (3TO NPUHLUMNMANEHO!).

B asTopckoM BapuaHTe gns f =
6144600 Ny pesynkraTth pacyeTa criegyio-
wwue: K2= 12245= 2FD5H, K1=8. KoncTan-
Ta K1 xpanutca s siefike 01B1H, crapluni
GainT K2 — B siveiike 01B2H, mnagwnii 6aint
K2 — 8 01B3H. Yeennuenne K2 Ha 1 npu-
BeIET K yMeHbLUEHWIO Nokasaxui npubopa
Ha 10-20 My ansA n3aMepsieMon YacToTel No-
paoka 10 My (wnmn va 1-2 'y ans YacTorbl
1 MI'y). MNocre 3anycka v Hanaaku npnbo-
pa crefyet npoBecTn N3MepeHne HacToTel
Kakoro-nmbo reHepaTopa 1 CpasHWUTL NOKa-
3aHmA ¢ 06pasLEBLIM YacTOTOMEPOM. 3T
M3MepeHve criedyet NPoBoaMTE Ha HacTo-
Te He Menee 10 My, Ecnv He yoacTes flo-
OUTECA OAMHAKOBLIX NOKa3aHWiM BpalleHu-
em C3, npuaeTcs CKOppekTupoBaTtb
3nadenns koncTanT K1 n K2. MNpw nenonb-
30BaHUM O[IHOKPATHO NpOrpamMMUpyeMbIX
N3Y cnenyet «3abuTb» svelikn 01B1H,
01B2H, 01B3H Hynsimu, a 3Haqenms K1 u
K2 3anmcartk, HaumHas ¢ sveiiiin 01B4H B
NocNeaoBaTenbHOCTH, YKa3aHHOMN BhILLE.
ATy onepaumio MOXHO NPOBOAWUTE MHOTO-
KpaTHO.

YacToToMep MOXHO MCMONb30BaTh He
TOMNLKO MO NPAMOMY HE3HaHEHMIO, HO M KaK...
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NUTaHWA HE3EBMCMMO OT
nporpammel. B kpaiHem
cryyae, Npy OTCYyTCTBUM
obpasyosoro npubopa
MOMXHO NPUHATL ANA pac-
yeTa 3HayeHue HacToThl

reHepauuun keapua oT
1kMy (ons keapua 6 ML)
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no 5« (ons keapua 12
ML) BbiLLe TOro, HTO Ha
HeM HanwucaHo. Hanpu-

|
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KOHTaKTOM U KOHTAKTOM, CO€AUHEHHBLIM C
obwmm nposogoM. Takum oBpasom, npu
noaKnioYeHnn BHeluHero fenntens Ha 10,
paciuMpsitoLLIero AManasoH U3MepsieMbIX
yactoT go 1000 MI'u, aTa fiMHKuA coeanKs-
eTcA ¢ 06LMM NposofAoM. MNpw 3TOM COOT-
BeTCTBYIOLLMM 06pasom M3MEHSETCS pac-
NONOXeHne [OEeCATUYHLIX TO4YeK Ha
nhaukarope. MNpu pabote Bes CBY penu-
Tens, T. e. Npn Uamepenun yactoT oo 100
MI L 3TOT KOHTaKT [OSDKEH OCTaBaTLCS CBO-
6onxbiM. C BHewnum CBY penutenem
LeHa mnagLwero paspsifa pastHa 10 'y,
OnwH y3 BapuaHToB 6noka nuTanns ans
yacToToMepa npefnaraeTcs Ha puc. 6.

Mep, Ansi keapua 8 My
Npv pacyeTe crieayeT NPUHATE HacToTy re-
Hepalwum okorno 8002000 My,
3atem Hano 3anaTh 3Hadenne K1 8 npe-
penax ot 8 oo 16 u paccumntarte K2:

K2 = 7 + 65536 - (K1) — /12,

e f — yacToTa McnonbL3yemoro keapia
B .

K2 MoXeT NpuHMMaTk 3uadenne ot 0 o
65535, a K1 — ot 1 no 255. Ecnin K2 no-
nyyaeTcs OTpULETErNbHEIM Uk Bonblue
65535, sanaeMcs Apyrum sHadenmem K1
1 NOBTOPSiIEM pacyeT [0 TeX Nop, noka He
nonyunTcs 3Hadenve K2 B npepgenax ot 0
no 65535. Mpu atom K2 cnenyet okpyr-

NpaaaHUYHEINR cyBeHnp. TeMn BbINONHEHNA
nporpamMmel «HOBOroAHNN CyBeH1p» onpe-
[ENAETCA KOHCTaHTOM K3, XpaHsiLenca 8
siverike 045AH. Ona paccuuThiBaeTcs nNo
aMnmpuyeckor dopmyre:

K3=133"F,

roe F — yacToTa nenonb3yemMoro keapua
8 M.

Ocobo ToUHOCTH 3reck He Tpebyercs,
BEIMUCIIEHHOE 3HaYeHWe Cnegyet OKpyr-
JIMTb A0 Lenoro Yyucrna v nepesectu B
LecTHaaUaTUpHyHyio coopmy. Hanpumep,
nna F=12 MIy nonyuyaerca K3=0A0H,
ana 10 My — 085H, a ans 6,144 MMy —
052H. B sueikax 045BH n 045CH 3anu-
CaH B [JBOMYHO-AECATUHHON hopmMe Ha-
cTynaiolmid Hoseli rof. WHcpopmaumio 8
Tpex NepeymncrieHHbIX AYenKax MOXHO
KOPPEKTUPOBATh, «3abnsas» X HyrsiMK
W 3anucLiBas HOBLIE 3Ha4YeHWs B Nocre-
Ayiowmx. BaxHo Toneko cobnioaarts no-
psnok— K3, 3ateM fise cTaplume Ludphl
rona v gse Mnagiuve Uucppsl roga. fony-
CTMMO KOPPEKTUpOBaTb TOJILKO rof, oc-
TaBnss KOHCTaHTy K3 Hen3MeHHON.

Mpu 1cnonb3osaHnK YactoTomepa no
NPAMOMY HasHaYeH o [jaHHasi nporpam-
Ma Hukak cebsi He NPOABMAET W 3anycka-
€TCH, TONBKO eCINK BKINIOYUTL NUTaHKue Npy
Haxarton kHonke «dF». Ha nHavkatope 8
3TOM CIlyuae NOABIIAETCSA rof, 3aNUCcaHHbIN
8 N3Y. Ecnv yaepxueaTk KHOMKY HaXaTo
Bornee 2 c, HauMHaeTcA OTCYeT JieT —

-
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1997, 3atem 1998 u
1. . JoxaaBluuce
HY)XHOW [aTbl cne-
LyeT  OTAyCTUTb
KHOFKY, FlOCre 3Toro
3anyckaeTcs npo-
rpaMmma, BbiBOARA-
was Ha uHauKaTop
HECKONbKO nocne-
[oBaTensHO CMEHs-
Lwux Opyr aApyra
LOVUHaMUNHBIX KapTu-
HOK.

PucyHok neuvaTt-
HOW NnaTbl YacToTo-
Mepa noka3aH Ha
puc. 7, a cxema pac-

FIOTIOXEHUA 3NeMeH-
TOB Ha Hel — Ha
puc. 8.

Hecmotpa Ha To,
4YTO CXEMBI BXOOHBIX
Moaynew v nenure-
NS 4acToThI, 8 TaKke
WCTOYHUKE NUTaHUs,
ocTtaBneHbl 6e3 ua-
MEHEeHUH, B camoe
bnuxariuee Bpems
nnaHupyeTcs ans
yMEHbLUEHUS napa-
3UTHBIX EMKOCTEN U

VHOYKTUBHOCTEN, NepeBecTU UxX NONHOC-

Puc. 7
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Tbio Ha SMD komnnekTytowye.
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BbICOKOBONbLTHbIW perynmpyembin

crabvnusarop

Bo3moxHocmb pabomel 8 NNasarwem pexxume 0enaem mpexenieo0HbIe pezynupyeMble cmabunu3amops! cemeu-
cmea LM117 udeanbHeimu Onst pabomsl Ha 8bICOKUX HanpskeHusix. Cmabunu3amop He uMeerm 3eMisiHo20 8b1s00a;
8Mecmo 3moeo eeck nompebsiemeili Mok (npumepHo 5 MA) npomekaem yepes 8bixoOHoU ebieod. Tak kak cmabu-
nu3amop eudum mosbKo PasHuyy HanpskeHuli Mex0y 6Xo00M U 8bIXO00M, MaKCUMarbHO JoNyCmumMoe Hanpsixe-
Hue, cocmaensouiee 40 B dnst cmanOapmroli cepuu LM117 u 60 B — 0nsi ebicokosonbmHoul cepuu LM117HV, mo-
Kem He docmuzamibCsi Onst 8bIXOOHbLIX HanPsKeHUl 8 comHu eonbm. OOHaKo MUKpocxema Moxem Bbimb NMospex-
OeHa npu KOPOIMKOM 3aMbIKaHUU ebIxo0a, ecru He NPUHSIMb cneyuarnsHbix mep Ons 3awums! 0m 3mol cumyayuu.

TpoH D1 BkntoveH onsa Toro, 4robul LM317H Bunen pas-

HULlY Mexaly BXOIOM U BbIxofloM Bcero 5 B B gpanasoxe
BbIXOAHbIX HanpskeHuit ot 1,2 no 160 B. NockonbKy BHICOKO-
BONbTHBIE TPAH3UCTOPBI HEM3BEXHO UMEIT HU3KOE 3HaYeHne
B, npumeHeH TpaHaucTop OapnuHrtona. CtabunutpoH umeer
[OCTaToMHO HU3KUIK UMNEAAaHC, NO3TOMY NpsiMo Ha Bxoae LM317
6NOKMPOBOYHLI KOHOEHCATOP He TpebyeTcs (O4EBUOHO, YTO KOH-
DEeHCaTop HE OOIMKEH MCMONb30BaTLCA, €CNIU CXeMa [OorKHa
yueneTb Npu KOPOTKOM 3amblkaHum Bbixoaal). R3 orpaHunumBa-
€T TOK KOPOTKOro 3aMblkaHua Ha ypoBHe 50 MA. RC-yenouka Ha
BbIXOLE YNy4LLAET NEPEXOOHYI0 XapakTepucTuky obecneymsa-
€T ¥ WyHTUpoBaHue BuiBoga Adjust, a R4 1 D2 sawmuaioT Bul-
Bog Adjust Bo BpemMa KOPOTKOro 3amblkaHUsA.

I Ia puc. 1 nokasaHo, Kak aTo MoxHo caenarb. Ctabunu-

Vin
>170B
100x oz aq1.Q2
R2 NSD134 unu ananor
b Paawatop
D1
1N4733 28 LM317H or
6,28 IN  LM317MP QUT -0Vt
ADJ p7[] 1.2--160B
1 27 25 MA
c2
I 1.0
D2
1N4001 Z8
Perynuposka
HaNpAXeHWs
Puc. 1. ba3osas cxeMa BLICOKOBONLTHOTO cTabunusartopa

Tak kak Q2 MoxeT paccemBarts 0o 5 BT B HOpMansHOM pexu-
Me 1 10 BT Npu KOPOTKOM 3aMbIKaHWK, OH [OMKEH ObITb yCTa-
HOBNEH Ha papguaTtop. [na Gonblumx BLIXOAHBIX TOKOB creayeT
3aMeHUTb NpoxoAHol TpaHaucTop B kopnyce TO-3 nnu TO-220
Ha TO-202 NSD 134 1 ymeHblumTb R3. EcTecTBeHHo, ecnu Tpe-
GyeTca BbIXOQHOM TOK MeHee 25 MA, To R3 MOXHO yBENUYNUTD,
4TOGbl YMEHBLUUTL TPebyeMblit pasMep paguartopa.

YcoBepLUEHCTBOBAHHBINM BapuaHT cTabunusaropa nokasaH Ha
puc. 2. 3geck ctabunutpor LM329B Ha 6,9 B coeamHeH nocne-
[LOBaTENBHO € BHYTPEHHUM OTIOPHBLIM UCTOMHUKOM CTabunuaaro-
pa LM317. 370 ynyyliaet TeMneparTypHyro cTabunbHOCTb, T. K.
kak LM329B vMeeT rapaH TUpOBaHHBI TEMNEPATypHbIl koaddm-
uueHT £20 ppm/°C, a Takke yny4llaeT KayecTBo cTabunuaaumm
6naronapa ToMy, 4to LM317 MoxeT umetb 6onbliee netnesoe
ycuneHve. ’

3T1a xe TexHonorna MoxeT GbiTb ucnons3osaHa ans Gonb-
LUMX HANpsHKEHUI N TOKOB NPU UCNONbL3OBAHWM NYYLLUX Bbl-
COKOBONMbLTHLIX TpaH3UCTOpoB, NMBO NpK KackagupoBaHuu UNu
napannensHoM coeguHeHuM (C COOTBETCTBY LMK YpaBHUBA-
OWMMY SMUTTEPHBLIMKU PE3UCTOPAMU) HECKOMNBKUX TPaH3NCTO-
poB. BbixoQHOM TOK KOPOTKOro 3ambikaHus, onpepensemulit R3,
DODKEH Nexars B obnacti 6e3onacHoit pabotsl Q2, YyTobel uc-
KIMHOYUTL BO3MOXHOCTL BTOPUYHOro npobos.

Vi
>170B o1
R1
100« 2 Q1,02
NSD134 unw ananor
R2 * Papvatop
1K
D1 R3
14733 2N 100! s M317HOr
6,28 IN  LM317MP OUT OVour
ADJ R8 8...160B
] 27 25 MA
R5 c2
5 1,5k I 1.0
2
1na00s 2
Perynuposka
HANPAXEHWS

Puc. 2. MpeLuanoHHasa cxema BbICOKOBONLTHOro ctabunusaropa
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HoBble cxeMbl cBepXpereHepaTUBHbIX
NPUEeMHUNKOB ANs paguonoduTteneu,
pa6oTtaowmx B KB u YKB gauanasoHax

TpagUUNOHHbIE CXeMbl
cBepxpereHepaTyUBHbIX KACKafoB

Ons Hauana paccMoTpUM NOCTpOEHUE
cBepxpereHepaTUBHbIX KACKa10B Ha Nam-
nax — 3TO MOMOXET MyuLle MOHATb OC-
HOBHbIE MPUHLMNBI UX CxeMoTexHUKkU. Ha
puc. 4 npuBeneHbl HEKOTOpPLIE CXEMbl
cBepxpereHepaTuBHbIX AETEKTOPOB Ha
namnax, KoTopble LUKMPOKO UCMOMb30Ba-
nucek B 1930-40 rr. npoLunoro CToneTus.
B 3Tux cxemax 4acToTa paguoqacToTHbIX
(PY) konebanuin (oHa e onpenenser va-
CTOTY NpueMa) ycTaHaBnNMBaeTCA C NOMO-
L0 KaTywwku L2 1 noacTpoeqHHoro KoH-
peHcartopa. lNpouecc pereHepauyuu 8
NpYEMHUKE KOHTPONUPYETCH U3MEHEHUEM
HanNpsHKEHUNA NUTAHUA Kackafa.

Ha puc. 4, A nokasana knaccudeckas
Cxema C «MnaealowmM KaTofom». AHoa,
namMnbl 3a3eMMAETCA NO BBICOKON YacTo-
Te, obpasysn cxemy ¢ obMM aHOOOM.
BHyTpeHHAs1 eMKOCTb Mexay KaToaoMm U
aeMnen namnel (Nnioc nobble napasuT-
Hbleé EMKOCTU CXEMbI) COBMECTHO C EMKO-
CTbIO Mexay KaToaom U ynpaBnsaioLlein
CeTKoM namnbl co3aatoT reHepatop Korn-
nutya. Korga yposeHb pereHepayuu s
CxeMe CTaHOBUTCS 10CTATOHHO BbICOKUM,
BO3HMKAIOT paiMo4acToTHbIE konebaHus.
B Heit ppoccent RFC1 usonupyer no sbi-

COKO |YacToTe Karoa famnbl oT obulero
nposoga ana PY konebanuii. Takan pas-
BA3Ka fecTabunuanpyeT cxemy, No3BonAs
HapacTaTte PY konebanuam Ha karoze.

B cxeme Ha puc. 4, B ucnonbayerca ka-
Tywka C LUeHTpanbHbiM OTBOAOM, BKIIO-
UeHHas Mo Cxeme reHeparopa XapTnu.
Obparute BHMMaHWe, 1YTO Ha ITOT pas
KaTo[] namnbl UMEET noTeHyuan obuiero
nposofa. AHoA NaMmribl NOAKMOYEH K Of-
HOMY KOHLYy KaTyLku L2, a ynpasnsiowan
cetka — K Apyromy. AHOAHbIA TOK NpoTe-
KaeT OT UCTOUHUKA HaNpsHKEHUSA vepes
OTBOZ KaTyLUKU. ITOT TOK UHAYLUPYET BO
BTOPYIO NOMOBWUHY KaTyLUKU CUrHarl, KoTo-
pbi HaxoauTest B ¢ase € BXOAHBLIM CUr-
Hanom (nonoxuteneHas o6paTHas
CBfA3b), YTO BLI3bIBAET BO3HUKHOBEHUE
asTokonebaHui B cxeme.

Cxema, npuseneHHas Ha puc. 4, C, oc-
HoBaHa Ha asToreHepaTtope Konnutya.
Ons obecneveHns vnBepcun asbl UC-
Nonb3yeTcs CABOEHHLIA NOACTPOEYHbIN
KoHOeHcaTop, 370 ropasno ynobHee ka-
TYLUKU C OTBOZIOM. 316Cb EMKOCTHLIV fie-
nutenb, o6pa3oBaHHbIA Mexay aHOAOM,
3a3eMMEHHBIM KaTOJOM U yNpaBnsiowen
CETKOI Namnbl, TAKKE 3a3eMIEH B CBOEN
LeHTpanbHOW Touke. Takoe BKNIoYeHue
NoICTPOEYHOro KoHAeHcaTopa umeer
oveBUHOE NPEUMYLLECTBO: 3a3eMIeH-
HbI# CTaTOP NO3BONAET
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Puc. 4. Knaccudeckue cxembl cBEpXpereHeparopos ¢
aBTOMaTUYECKON cynepuaaumveit Ha namnax. A — cxema ¢
«NnaeawwumM katogom», B — cxema Xaptnu, C — cxema

. nnaToro, 4ytobbl 3acTa-
BUTbL CBEpXpEreHepa-
TUBHbIWK KacKka[l reHe-
pupoBaTtb (U racutb
aBTokonebaHns) [omK-
HbiM o6pasom. B cxeme
Ha puc. 4, B conepxuT-
cA aononHutTensHoe
HeynobcTeo: oba sbl-
BOAla NOACTPOEYHOro

+200B
250K
Regen

KOHAEHCATOpa ABNSIOTCA MnasalowUMA.
Takoe nocTpoeHue cxembl Tpebyer, UTobbi
NOACTPOEYHbIA KoHAEHEcaTop UMen AocTa-
TOYHO ANMHHYIO W3OMNUPOBARHYIO PYuKy
ANs NpeaoTepaLLeHUA USMEHEHUR 4acTo-
Tbl OT NPUKOCHOBEHWA PyKWU onepaTtopa
(emKocTb Yenoseveckoi pykun). Hecmotps
Ha TO, YTO OTBOA KaTYLUKN MHAYKTUBHOCTU
L2 pnomxkeH ObITh 3a3eMrneH Mo BbICOKOW Ya-
CTOTE Ha 3eMrI0, OObIMHO PEKOMEHIYETCH
BKNIOYaTb HEOOMbLUYID WHAYKTUBHOCTE
RFC1 mexay oTBOAOM U LUYHTUPYIOLLIUM
KOHAEeHcaTopoM. Bo3MOXHO, 3TO BbI3BaHO
TEM, YTO NAPa3UTHAA EMKOCTb CXEMbI MEX-=
Ly KaXKabIM KOHLOM KaTyLUKW UHOYKTUBHO-
CTU U 0TBOAOM fomkHa BbiTk coeavHeHa
¢ obLUM NpoBoAOM KpaTuyanLuuMm nyTem.
Ecnu napasutHble eMKocTU He cbanaHcu-
pOBaHbl, YCNOBUs camoBo3byxaeHust By-
LyT HapyLleHbl U asTokonebanus B cxeme
He BO3HUKHYT. [pu UCNonb3oBaHUM KartyLL-
kv uHpykTusHocTU RFC1 B cxeme ¢ «nna-
BalOLUM OTBOAOM» MOXeT BbiTb AOCTUr-
HyTa MakCUMarnbHas 4acToTa reHepayuu.

YMeHbLeHne YpPOBHA
M3ny4yaemMbix NOMex

Mockonbky pabota B pexxume reHepa-
UMM ABNAETCH YacTbio HOPMarnbHoro pa-
6ouero yukna ceepxpereHepaTUBHOIO fie-
TEKTopa, Takasa cxema GyneT usnyyatb 8
acpup cobereeHnbIil PY curHan. Ouenb
BbICOKWIA YPOBEHb U3ry4yaembix NMomex
4yacTo ABNAETCA pe3ynLTaTtoM MPSMOro
NoaKNIOYEHUs K NamnosomMy csepxpere-
HepaTtopy aHTerHbl. Mpy ncnonb3cBaHUK
namnel Tuna 6J5, pabotalowlen Npu Toke
B HECKONbKO [IECATKOB MUmnnuamnep wu
aHolHOM HanpshxkeHuu 150-200 B, ypo-
BeHb MOMEX MOXET COCTasMATb OKOfO
BaTTa U faxe sbiwe!

B HacTosiliee BpeMs UMEKTCA OTNuY-
Hbl€ TPaH3UCTOPbI, YaCTOTHbIE U LLYMOBbIE
XapaKTePUCTUKK KOTOPbIX 3HaYUTENbHO
nyylUe COOTBETCTBYIOLLUX XapaKTepUCTUK
namn, 1 KoTopbie NpY aToM paboTatoT NpU
3HaUUTENBHO MEHBLUMX YPOBHAX MOLLIHOC-
TU. CeepxpereHepaTusHbie AETEKTOpbI Ha
noresbiX TPAH3UCTOPaX C YNpaBRAoLIUM
p-nnepexoaom (JFET), onucadHbie 8 3ToH
cTatee, 00biuHO notpebnsior 200 MKA U
MeHbLUe OT UCTOHHWUKA HanpshkeHus 6 B,
UTO COOTBETCTBYET YPOBHIO MOLIHOCTU
npumepHo 1,2 mBT. HecMoTpsa Ha Takoe Cy-
LLIECTBEHHOE MOHWKEHUE YPOBHA NOTEHLU-
anbHbIX paauonoMex, BCe COBPEMEHHbIE
CBepXpereHeparusHble NPUEMHUKM, Kak
npasuno, BKMNoYaloT 8 cebs paano4acToT-
HbIli Kackaa nns obecneveHun AOMOnMHW-
TenbHOI pa3BA3KU aHTEHHbI U CBepxpere-
HepaTMBHOro Kackaaa.

CBepxpereHepaTuBHbIE KacKafbl
Ha NoNynpoBOAHNKOBLIX
anemeHTax

Ha puc. 5 npvBeieHbl HECKOMbLKO
ceepxpereHepaTUBHbIX Kackafnos Ha no-
NyNpOBO/IHUKOBLIX 3MIeMeHTax, paspabo-
TaHHbIX 8 1960-x rr. CxeMa Ha puc. 5, A
O4YEeHb MOXOKA HAa CXEMY C «NMasaloLmM
kaTtoaoMm» Ha puc. 4, A. B kauecTse ak-
TusHoro npubopa npuMeHeH n-p-n 6unoc-
napHbIA TpaHauctop. Obpatute BHUMa-
HUe Ha To, uto Aapoccene RFCA1
OTBA3LIBAET 3MUTTEp TpaH3uUcTopa oT
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Puc. 5. Hekotopble coBpeMeHHBIe CXeMbl CBepXpereHepaTuBHbIX
AETEKTOPOB Ha TpaHaucTopax. A — TUnoeasn cxema Ha
6unonsapHoM TpaHaucTope Havana 1960-x rr., B — cxema leMo
1967 r., C — mogudumumpoanHan cxema [leMo

3UCTOp CRYXUT ANS
TOro, YTtobLl yCcTaHo-
BUTb BbICOKUIA YPOBEHD
NOCTOAHHOIO CMeELLEe-
HUA Ans noneBoro
TPaH3UCTOpa, a8 TaKkke

QUENCH
FILTER

obuiero nposoaa. Takoe BKNIOHEHNE NUHK-
uumpyert konebaHusa B cxeme 1 nomoraer
NpenoTBPaTUTL LYHTUPOBaHUE KaTYLUKN
L2 CAWLWUKOM HW3KUM COMPOTUBANEHUEM
nepexoaa amutTep-6asa TpaHaucTopa.
Mpu ncnonb3oBaHUM Kackafos Ha Buno-
PAIPHBIX TPEH3UCTOPaX AOCTaTOMHO TPYA-
HO YNpaBnsATL NPOLIECCOM pereHepaumm,
MOCKONbKY CIMLLKOM pe3Koe M3MeHEeHWe
koacbpuLmeHTa ycuneHusa TpaHaucropa
Npy¥ M3MEHEHUN HaMNPsPKEHUS1 NUTaHUS
Kackaja He No3BONSIET NNABHO PErynnpo-
BaTh NpoLecc pereHepaumn.

HecmoTps Ha TO, YTO CXEMbI Ha TPaH-
3ucTopax manorabaputHsl U NPOCThLI, BCE
npuBeaeHHbIe Ha puc. 4 1 5 cxemsl 06-
napalT oueHb nnoxorn usbupartenbHOC-
Tolo. HekoTopsle paguonioburenu B cBo-
ux paspaborkax cBepxpereHepaTuBHbLIX
npuemHiukoB B 1940-50 rr. ncrons3sosanu
BbICOKOAOOpOTHBLIE HAacTpanBaemsle Ko-
aKkcuansHble NHUK. B Takux cxemax yaa-
Banock JOCTUYL SHAUUTENBHO yHLLIEN 13-
BbupatensHOCTH, YEM B TPAAULNOHHLIX,
O[IHAKO U3rOTOBMNEHME KOAKCUANbHBLIX N-
HUI AN HEONBITHBIX paavonoburenei —
HenpocToe Aeno, 1 NO3TOMY Takoe KOH-
CTPYKTMBHOE peLleHne TaK 1 He CTano no-
NyNspHLIM.

Ha puc. 5, B npuBepeHa cxema, paspa-
GoranHas fiyrom JleMo (W1FB/W1CER) B
1967 r. OHa MeeT HECKOMNBKO CYLLIECTBEH-
HbIX NPEUMYLLECTB Nepen NpeabiayLIMMm
cxemamu. B cxeme npumeHeH TpaH3UCTop
JFET, KOTOpbBIf MMeeT MEHbLUKIA, YeM Y Bu-
NoNsIPHOroe TpaHsucTopa KoadduumneHT
YCUNEHUSA, HO €ro 3HaYeHVe 3HAYUTESIbHO

ana  ¢hopMUpoBaHUA
HanpsbkeHus cynepusauun. MNoneaHbin cur-
Han 3BYKOBOI YaCTOThl, MPeABapUTENbHO
nponyuieHHsIN Yepe3 HY cunstp, cHuma-
€TCs C UCTOKa TpaH3ncTopa.

Meitasice nocTpouts B 90-x ronax Bep-
CUI0 3TOM CXEMBLI, 8BTOP HE CMOT HanTh
NOAXCASALLYIO MO napameTpam KatyLuky
MHAYKTUBHOCTK 1,8 MKIH 1 NO3TOMY BbI-
HYXa€eH 6bIn HECKONBLKO MOAUULIMPO-
BaTb cxeMmy. B pesynsrare nonyuunach
cxema, NpUBeaEHHaNA Ha puc. 5, B. B Hel
YBENUYEHE BENMYMHE KaTYLUKM MHAYKTUB-
HOCTU M YMEHBbLUEHa BENUYMHA KOHAEH-
catopa Cf ansa toro, 4yrobwl 0becneynTs
HEU3MEHHYO BENUYUHY 0BpaTHOM CBA3N.
Takum o6pasom, cTano BO3MOXHbBIM UC-
nons3oBaHue Apoccens ¢ 6onbLIMM 3Ha-
YeHUeM UHAYKTUBHOCTH B kavecTBe RFC.
BmecTO cunNBLHO CBA3EHHOTO CO CBEPXPE-
reHepaTropom pe3oHaHcHoro PY kackaaa,
npvMeHeHHOro B cxeme [ieMo, asTop uc-
nonNL30Ban anepuoauqeckuin yeunutens
PY, kotopbiii CBRI3aH CO

YYBCTBUTENBHOCTL MPUEMHUKE 38 CYET
nNageHusl YacTu YCUNEHHOro curHana Ha
CaMoOM KOHAEeHcaTope, OfIHaKo Mo3BoNs-
eT nsbexars LWyHTUpoBaHWA LC-KoHTYpa
CBEpXpereHeparopa, COXpaHAs Takum 06-
pasoM ero BuICOKYI0 A06pOTHOCTL. Takoe
BKNIOYEHUE YBENMUYMBAET M3buparens-
HOCTb cBEpXpereHepaTopa n obecneynsa-
€T AOMONHUTENLHYD Pa3sBssKy cBepxpe-
reHeparopa OT aHTEHHbI.

Takum obpa3som, moandrKaLm1 OCHOB-
Hol cxemsbl fleMo moryT EbITh MCNONL30-
BaHbl MPU KOHCTPYUPOBEHWSA NOPTATUBHLIX
AM pagvonpreMHUKOB Ha AnanasoH YKB
(118-136 Ml'u), oaHako ux cenekTuB-
HOCTb OCTa€eTCH NO-NPEXHEMY AOCTaTOMN-
HO HU3KOW, 1 MO3TOMY NPUEM Y3KOMONoC-
HeIX UM curHanoB B AnanasoHe 2 m
HEBO3MOXeH. BoamoxHbIM ocTaercs
TONBKO MPUEM HECYLLEN Y3KOMOMOCHBIX
UM curHanos, B TO Bpems Kak Aemoaynu-
POBaHHBI CUrHanN Ha BbIXO/le cBepxpere-
HepaTopa OCTaeTCA CNULKOM cnabbim.

Cxema cBepxpereHeparopa
ANA NpUeMa y3KononocHbIX
YM curHanoe

Ha puc. 6 nokasaHa HoBasi Cxema CBepx-
pereHepaTopa, UMeloLLIero HeCKONLKO Cy-
LLECTBEHHBIX OTAMYUIA OT TPaaNLUOHHBIX
CXEM C H13KoM n3buparensHOCTHI0. [lo crx
nop Mbl paccMmarpuBanu A0BpOTHOCTL
CBEpXpEreHepPaTUBHLIX KackafloB Kak or-
penensiowmi napamerp n3bnparensHoc-
TV NpuvemHKKa. YacTota cynepmusauum B
nuTepaTtype 06bINHO YNIOMUHAETCS KaK He-
KPUTUYHBIA Napamerp, B TO BPEMS Kak
thopma HanpsHkeHUs1 cyrnepusaLinm He yno-
MuHaeTcs Boobule. Kak 1 B nobom apy-
rom npueMHuke, NO6POTHOCTL HACTPOEH-
Horo PY kackana Bcerfa BaxHa, ogHako,
KaK MoKasbIBaeT COGCTBEHHBIV OMNbIT 8BTO-
pa, Hanbonee BaXHbIM NapameTpoM, OKa-
3bIBAOLLIUM BUSIHWE Ha M3bupaTensHOCTL
CBEpPXpereHEPaTUBHOTO [IETEKTOPA, ABNS-
€TCA UMEHHO bopMa HarpshkeHus cyrie-
pusayuu. B npouecce akcnepymMeHTOB aB-
TOp OBHapPYXun, YT NPUMEHEHIUE YNCTOTO
CHMHYCOUANbLHOro CUrHana B KavyecTBe Ha-
NpsiXKEHVIA cynepusaLn 3Ha4UTENLHO No-
BhlLU@eT M3buparensHOCTL NPUEMHMKE U
Mo3BONSAET AETEKTUPOBATL flaXe Y3Komno-
NOocHBIn UM curHan.

MNepBoit 0COBEHHOCTLID CXEMBI Ha
puc. 6 aenseTcs noreHuuomerp Rqw aAns
M3MeHeHUn (hopMbl HanpsKeHus cyne-
pusauuu. OH CTOUT NoOcneAoBaTeNbHO €
KoHgeHcaropom C1 1 umeeT HeGonbLLO
HOMUHaN. JT1o nobaBoYHOE conpoTMUBNe-

CBEPXpPEreHEPaTOPOM
yepes3 MOACTPOEYHLIN
KOHZeHCATop Manoi
emKkocTu. Anepuosam-
Yyeckuii Kackag obecne-
yuBaetr bonee vyem fo-
CTaTO4YHOE YyCcuNeHue
BXOAHOro curHana,
OYeHb cTabuneH u ner-
KO HacTpaupaercs. Wic-
nonsL30BaHKWe NoACTpo-
€4HOro KOHIEHCaTopa ¢
ManNeHbKOW eMKOCTbLIO
HECKONLKO yxyawaer
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Hve v3MeHsieT ¢opMy konebaHuin cyne-
py3aumm oT oBbiuHON NunoobpasHoi oo
nouTH cuHycougansHoi. Ecnm konebaHun
B CBEpXpEreHeparope ¢ aBToMarnyecknm
raleHVeM BO3HWKatoT, To BonblLuasn nocto-
fIHHaa BPEMEHM, yCTaHaBnvBaemas koH-
nexHcatopoM C1 v pesucropoM R1, Bbi-
3biBaeT yBeNUWYeHWE MNOCTOAHHOTO
CMelleEHNs TpaHaucTopa (3apsxaercs
koHpeHcarop C1) Ao Tex nop, noka B cxe-
Me He npexpararca PY konebanus. 3a-
TeM 3apsikeHHbI koHaeHcarop C1 pas-
pskaeTcs yepes pesuctop R1, v B cxeme
BHOBb HaunHatotcs aBrokonebanus. Ho-
MuHane! peavcropa R1 v konpgeHcaropa
C1 nnioc nobble CONPOTUBNEHUS K KOH-
JEHCaTopLl B LENSAX NUTaHWA cBEpXpere-
HepaTUBHOrO Kackafa ycraHasnueatoT Ya-
crory v cdopMy konebaHun Takux
penakcauunoHHbIX konebanui. U To, n apy-
o€ KpUTUYECKN BaXKHO NpY onpeseneHnm
YYBCTBUTENLHOCTH paauonpueMHuKa.

MunooBpasHas moaynauva npusoouT
K LUMPOKOMY CMeKTPY NoBoYHBLIX YacToT
C Kax a0l CTOPOHbI HECYLLEN CBEPXPETre-
Heparopa (nepeuyHbIX PH konebanuii Ha
yacrore npuema). Takum obpasom, 60o-
KOBLIE NMONOCHI coiep»ar MHOXEeCTBO na-
pasuTHBIX rAPMOHUK, KOTOPbIE ABMAOTCSA
NoMexoit AN y3KONOnoCHOro BXOAHOMO
curHana. CneposartenbHo, AnsA npyema
Y3KOMOMocHbIX YM curHanos oueHb Bax-
HO YMEHBLUUTL 3TK NOGOYHBIE TapMOHIK-
yeckne CocTaBnamrLmne.

Mpv BBEOEHMM NOTEHUMOMETPa Rqw B
CXeMy cBepxpereHeparopa ¢ asromaru-
Yyeckum rawweHuem cdopma orubaroen
PY koneGanuit n amnnuTtyna koneGaHuit
HanpsHXeHns cynepu3aunm HadrHaoT us-
MEHATLCA — NPOWUCXOOUT CrnaxvsaHne
MogynauuoHHow orubatorleit PY koneba-
HuiA. Mockoneky chopma konebaHwit Ha-
NPSHXKEHUA cynepuaaunv Tenepb 3Hauun-
TenbHO Bnimke K cMHyconaanbHoi, cnektp
PY konebannin ceepxpereHeparopa co-
OEPXUT 3HAYNTENBHO MEHbLLE NOBOYHBIX
rapMOHMYECKMX COCTasnsaloWwmvX, 1, cne-
JoBarenkHo, nonoca nponyckaHna npu-
€MHVKA CTaHOBUTCA 3HAYMTENBHO YXKE.
Tatoke cCHxaeTcs creneHb GnokvposBaHus
cBepxpereHeparopa cobCTBEHHEIMY Many-
yeHnaMK (MOCKOSbKY B fieTekTope achoek-
TVBHO NOAABNAITCHA COBCTBEHHBIE NOME-
XY MpYEMY) 1 3HAYUTENBHO YNYyJLLAeTCA
cnoco6HOCTL CBEPXPEreHeparopa npuHu-
MaTb Y3KOMOMNQCHHIE CUrHanb!.

3ameTtbre, YT B 6onbluMHCTBE paHee
paccMOTPEeHHbLIX CBEpXpereHeparnBHbIX
CXEM NPUMEHSNNCH BBICOKOOMHBIE MOTEH-
UMOMETPH! ANs yNpaBneHns pexvMoM
pereHepauuy, obbiiHO nopsigka 25 KOm
B TPaH3UCTOPHLIX cxemax 1 no 250 kOm B
namnosbiX. ECnv ynpagnsaoLwmin noreHum-
OMETP HaXoAMUINCA Ha KoHLe cBoero ava-
nasoHa, oH co3fasan 6onbluoe nocneso-
BaTeNbHOE CONpOTUBNEHWE B Lenu
nuTaHusi ceepxpereHeparopa. B cxeme ¢
aBTOMaTUYECKMM rallieHneMm Takoe conpo-
TUBNEHNE LONONHWUTENBHO UCKaxaeT
dopmy ornbatowenn PH konebanni, ewe
6onble yxynwas nibuparensHoCTb.

Wcnonb3oBaHne NpOCTOro MCTOMHUKA
HanpshxeHun Ha Tpansuctope Q2 nomora-
€T NpenoTBparnThb Niobble 3HauUnTenbHLE
M3MEHEHUA NOCNEnoBaTENbHOIO COnpo-
TUBNEHVA B LIENW NUTaHUA CBEpXpEreHe-

paropa npv perynposaHnv ypoBHs pere-
Hepauun. OecarrnobopoTHLIA NoaCcTpoey-
Hblit pesvcTop R3 nameHser HanpshkeHne
Ha 6ase TpaH3ucTopa Q2, katopoe npubni-
autentHo Ha 0,7 B Gonblue HanpshrkeHna
Ha ero amutTepe. Ecnu y Bac oTcyTcTeyeT
TOYHbIA NOACTPOEYHbIN pe3ncTop HoMUHa-
nom 10 kOm, Bbl MOXETE 3aMEHUTL €r0
KoMGuHauuveit 06bl4HOro NOACTPOEUHOro
peauctopa Ha 1 kOM 1 NOCTOAHHOI pe3n-
ctopa 9,1 kOm. [1nsa atoro Haao coeanHnTb
OBIDKOK M OOWH KOHEL, NOACTPOEYHOro pe-
31CTOpa BMECTE, a 3areM nocrnefosarent-
HO COEOWHUTE C MOCTOAHHBIM PE3UCTOPOM.
TouKy UX coeguHeHVA Heobxoaumo nog-
KnouuTb K Base tpaHsucropa Q2. Takoe
COEAVHEHWE NO3BONAET NNABHO perynnpo-
BaTb YPOBEHb pereHepaL/i B CxeMe. JKC-
nepyMeHTanbHeIM MeTodom Bbino ycta-
HOBNEHO, YTO peaucTop R2 pomkeH BT
nopsioka 1 kOm. UMenHo Takoe 3HayeHune
nocnenoBaTenbHOro CONPOTUBNEHUS
oBecnedvBaeT HaunyJliee KayecTso ae-
MooynaumK yakononocHsx UM curianos.

Bropoe BaxHoe ycOBEPLUEHCTBOBaHWE
TPaOMLIMOHHOM CXEMbI 3aKNI04aeTca B UC-
nonb3oBaHWK CBEPXpereHeparmsHOro Ae-
TEKTOpa Ha TPaH3NCTOPE, BKITOYEHHOM MO
cxeme ¢ obLmM 3aTBOpPOM B Mogndurumn-
poBaHHOM reHeparope Xaptnu. CTok Tpam-
3ucTopa CoeauHeEH No BLICOKON YacToTe ¢
OOHVUM KOHLIOM KaTyLUK¥ MHOYKTUBHOCTY
L1, B TO BpeMS KaK ApYron KOHeL, KaTyLuKu
coefvHeH ¢ o6LMM NPOBOAOM, TakMM 06-
pazom No BLICOKOW HacToTe COEANHSACH C
sarsopom Q2. Ucrok TpaHsucTopa coenu-
HEH C OTBOJOM KaTyLUK1 MHOYKTMBHOCTU L.
OrBOA KaTywwkn obecnevvreaeT Heabxoau-
MYI0 UHBEPCHIO (hasbl MeXay 3aTBOPOM 1
CTOKOM, MO3TOMy B Kackaze obpasyercsi
nonoxurensHasa obparHas ceasb. Pagno-
yactoTHbIA gpoccent RFC nsonvpyet no
BLICOKOM 4acToTe UCTOK TpaHaucropa or
o6Luero NpoBoga, HO NO3BOMAET CHUMATDL
HY curvan ¢ ucroka TpaHsucropa 6es
WYHTHPOBAaHUS KOHTYpa CBEpXpereHepa-
Topa.

CxeMy Ha puc. 6 sHauuTenbHO nerve
HacTpoUTb, YEM CXEMY C EMKOCTHOM 06-
paTHOM CBA3BIO MEXY CTOKOM U MCTOKOM
Ha puc. 5, C. B cxeme Ha puc. 6 Benuuu-
Ha ofpaTHOW CBA3W NErKo perynupyercsa
V3MEHEHMEM TOYKM, B KOTOPOI KOHOEHCa-
Top Cf coeanHeH ¢ karywkoi L. [na no-
nasnswulero 6onblLMHCTBA BapnaHTOB
pasBoOKy CXeMbl NPUCOEANHEHWE KOH-
neHcaropa Cf k cepeavHe Kartywiky naer
OTNMYHLIE pe3ynbTarkl. 31a cxeMa HaMHo-
ro MeHblUE 3aBucuT OT pasbpoca B 3Ha-
yeHusax Cf u RFC.

Ins npuema yskononocHoro YM curHa-
na ceepxpereHeparop HacTpoeH Ha oaHy
CTOPOHY OT HECYLLEN N YPOBEHL pereHe-
pauum noatupaercs TakiuM 06pasom, 4To-
6b! OCYyLLECTBUTL OETEKTUpOBaHME Ha
CKIOHE KOHTYPHO YaCcTOTHOM XapaKkTepu-
CTrkN. Takon MeTog AeTEKTUPOBaHNA UC-
nonb3ayercs ana npuema HYM curianos Ha
06bIvHBI? AM peTekTop. CnekTp curHana
C Opyroit cTopoHb! oT Hecywein HYM cur-
Hana moxer BbiTb NepeBepHyT, ¥ amnnn-
Tyna curHana Ha sbixoge AM petekropa
OyOeT yMeHbLLaTLCA NO Mepe yaaneHuus
creKTpanbHLIX COCTaBMALMX OT HECY-
e, a amnnNUTyaa NpoaeTeKTMpoBaHHO-

ro curHana 6yner naMeHsITLCA B COOTBET-
CTBUM C 3aKOHOM HacTOTHOW MOLynsALUN.

[eTekTnpoBaHue Ha CKIOHE YaCTOTHOW
XapakTepucTukn 0BbIMHO TPYAHO OCylle-
CTBUTb Ha CynepreTepoanHHbLIX NPUEMHU-
Kax, NOTOMY 4TO UX CENEKTUBHOCTL HE MO-
XET ObITb NETKO M3MEHEHA, B TO BPEMS Kak
V3MEHSIEMaRa CEeNneKTUBHOCTL CBepXpere-
Heparopa No3BONAET OCYLECTBUTL HE
TONbKO NpuUeM yakononacHoh UM, Ho 1
hakTryeckn Bcex Buaos Moaynaumni. Kak
Y TpPaaMLIMOHHBIE pereHeparvBHBIE NpUeM-
Huku B KB ovanasoHe, Takue y3kononoc-
Hbl€ CXeMb! TPEBYIOT akKyparHoi perynu-
POBKM YPOBHS pereHepauuv v TOYHOWN
HacTpoikn. HecMoTpAa Ha 3T0, Hay4UTLCA
HacTpavBaTthk 1 paboTark CO cBEpXpEreHe-
paropom HaMHOIo MpoLUe, YeM CKOHCTPY-
vpoBaTh YyBCTBUTENBHLIN LLIMPOKOMONOC-
Hbli1 CynepreTepoanHHBIR NMPUEMHUK,

MNoBbiueHWe n3bnparenbLHOCTH
cBepXxpereHeparuBHOro
MPUEMHUKA C BHELUHUM ralieH1Mem

OueHb MHTEPECHBIN 3 heKT MOXHO Ha-
6nioparb, eCN B KAYECTBE MCTOYHUKA CUr-
Hana cynepusauuv Ans ceepxpereHeparo-
pa Ha puc. 6 ucnonb3oBarb BHELWHWUA
cuHycouganbHblil reHeparop. Hecmorps
Ha TO, YTO AETEKTOP OCTaeTCH NO-NMPEXHe-
MY OYEHb YyBCTBUTENBHBIM, U LLIYM Ha Bbl-
X0[le B OTCYTCTBME BXOAHOro curHana
MeHbLLE, YEM B TPagWLUMOHHLIX CXemax
CBEPXpEreHepaTopoB ¢ aBTOMaTu4HeECKUM
raweHneM, NpueMHUK OCTaeTCa fOCTaTou-
HO HW3KOM3BMpaTenbHbIM U He cnocobex
JeTeKTupoBars yakononocHsie UM curHa-
Nbl. Bo3MOXHO, NpyiMHa KPOETCA B TOM,
4YTO MofynaAuus astoreHeparopa (ferex-
Topa) n mogynsums PY ycunurens no cso-
eit cyTn He ogHo ¥ Toxe. B cnyvae, korpa
reHepupyioLInid cBepXpereHepaTuBHbIN
[eTekTop racurca (MoLynupyeTcs)) BHe-
LWHUM CUHYCOMAANbHBLIM HaNPsHXEHUEM,
Nony4aeTcsl OYeHb UCKaxXeHHan orvbaro-
was cuHycongansHoro curqana. dopma
HanNPsSHKEHUA U ANMTENBHOCTL pabodero
LWKNa ceepxpereHeparopa JoMkHb! ObITh
Takumu, 4Tobb! ornBatowan PY konebannit
B cxeme 6bina YMCTO CUHycoupanbHON.
3ra oBnacTb ocTaeTcsa oTKpLITON Ans pa-
OVONIOBUTENBCKNX 3KCNEPUMEHTOB.

CeepxpereHepaTMBHbIN
cMmecuTenb/geMoaynaTop
Ana yskononocHon YM

Paavomoburenst n3 Hosoi 3enaHawm,
Hat Bpegmm (ZL3VN) nocTpomn MHOXECTBO
cBepxpereHeparuBHeIX npueminkos KB n
YKB gvana3oHoB, v Npu 3TOM caenan He-
CKOMBbKO BaXHBIX OTKPbITHA. BO3MOXHO,
HanBonee MHTEPECHOE M3 HUX [0 CUX NOp
He onyGnukosaHo. Ecnn coomeemcmeyto-
wudl PY cuHyconpanbHblil curHan BBecTv
B KOHTYp CBEPXpEreHeparuBHOro NeTeKTo-
pa, To Npy Nofaqe Ha BXoA CXEMb! Y3KOMo-
nocHoro UM curHana Ha BeIxoae JETEKTO-
pa MOXHO MOSTy4UTb OYeHb CUNbHBIA HY
curHan. Moa coomeemcemeyouiuM curHa-
nom noHumaetcs PY cuiyconpanbHBIN cyr-
Han, COBUHYTLIA OT 4acToTh! NPUHUMaeMo-
o cUrHana Ha 3HaveHve 4acToTbl curHana
cynepusaumm atoro fieTektopa. ABTop npo-
Bepun oTkpbiTre Hata Bpeanu, ucnonbayn
reHeparTop CUHyconpanbHOro curHana,
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pacronoxeHHbIi GNn3Ko k cBepXpereHepa-
Topy (B MPsSMOM COeIMHEHUN HeT Heobxo-
auMocTi). BuicTaBnas Ha 3TOM BHELLHEM
reHepaTope 4acToTy CUrHana NPUMEpHO Ha
100 kl'y (4acToTa cynepusaLii UCMONb3Y-
MOTO CBEpXpereHepaTopa) BbilLie Ut HUKe
4acToThI NPUHUMAEMOTO CUrHana, asTop Ha
BLIXOIE NMPUEMHMKA MONyYarn CUNbHbIA y3a-
KononocHol UM curHan ¢ o4eHb ManbiMu
UCKaXKeHUMK, NpW 3TOM perynpoBka npo-
Lecca pereHepauun o4eHb npocta. He-
CMOTPS Ha TO, 4TO MeXaHU3M paboTel Tako-
ro NpUEMHNKA TOYHO HEU3BECTEH, MOXHO
NpeAnonNOXUTL, UTO CBEPXpEreHepaTUBHbIIA
[ETEKTOp NPOU3BOAUT CMELLnBaHWe AByX
curHanoB. B pesynerate cMmellmMBaHus Ha
BuIXofe NpuemHuka obpasyercs asa P4
curHana: curkan c Yacrotoit 100 Ky «M4y»
(curtan c pasHOCTHOW HacTOTOR MEXAY re-
HEPATOPOM U HECYLLIEW MPUHMMAEMOTO CUr-
Hara) u BTopol PY curHan ¢ 4acTotol Ha-
nNpsKeHus cynepusauun. 3T0T BTOPOW
curHan npomoaynupoBaH YacToTol £5 k'Y
npuHsATCro yakononocHoro YM curHana. 3a-
TeM AiBa CUrHarna CMELLNBAIOTCA B AETEK-
Tope ¢ KonebaHuaMK YacToThl cyrnepusa-
L. Takum oBpasom, yaansetca 100 k'y
HeCcyLLias curHana cyrnepusaLum, 1 ocTaeT-
CA NALLL UCXOOHbLIN AEMOLYNUPOBaHHbIN
YM curHan.

370 OTKPLITUE O3HAYAET,HTO MOTYT BLiTh
NOCTPOEHLI OYEHb YYBCTBUTENbLHLIE
CBEpXpereHepaTUBHbIE cMecUTenu/aeTex-
TOpbI, KOTOPblE HaNpPAMY AEMOAYNUpY-
10T y3kononocHuln UM curHan Ha o4eHb
BbLICOKMX YacToTax. M 310 npu o4eHb Ma-
O CTOUMOCTU 1 NoTpeBnsemoi MoLLHO-
CTW cTaHgapTHOrO cynepreTepoAnHHOro
npuemMHuka! He 3abuiBaiite, ofHako, 4To
XOTS TaKas cxema 1 obnafaeTr oueHs Bbl-
COKOW YyBCTBMTENBLHOCTLIO, OHA BCE Xe
obnafaer HeQoCcTaTkoM, CBOWUCTBEHHBLIM
BCEM cynepreTepoAnHHBLIM NMpUeMHUKaM.
leHepaTop [OMKEH O4EHb TOYHO OTCne-
>KUBaTb HACTPOAKY CMECUTENS NpW N3me-
HEHWW 4YacToTbl NPUHUMAEMOro curHana.
CnepnoBaTtensHo, paguonioburens gon-
»eH cobpatb ABa reHepaTopa, OfWH re-
TepoAuHHLIN (coomeemcmeyrouuld)
O[IMH CBEpPXpEreHepaTopHblit (C HacTOTOMR
cynepusavun), Ucnonb3ys Ans 3Toro ne-
pEMEHHLIN KOHAEHcaTop C ABYMS UMk
Tpemsi pydkamu. Ecnu atu TpeGosanus
BbIMOMHSOTCS, TO MOXHO MOMYYUTh O4EHb
XOPOLLUA NPUEMHUK LNA NpOCyLMBAHUS
ofHora paauoniotuTenbckoro AnanasoHa.

KB npuemMHuK Ha Anana3oH
38-54 MI'y,

Cxema, NpuBeneHHasn Ha puc. 7 obec-
neuyuBaeT nepekpbiTne 6-meTposoro pa-
AvonoButenbckoro auanasoHa u apyrnx
HekHUX YacToT KB Amanasona. MNpuemnunk
MOXET OCYLLECTBNATL AemMonynsiLmio AM
CUrHanoB, LUMPOKONMOSIOCHBIX 1 Y3KOMoNoc-
HbIX UM curHanos, ¢hasoMoayrpoBaHHbIX
curHanoB. B cxeme npeflycMoOTpeHa BO3-
MOXXHOCTb perynupoBKu YPOBHS pereHepa-
LK, 4To No3BonseT Aerektuposate CW n
SSB curHansl npu paboTte B pexume Nps-
Moli pereHepauun. MNoTpebnsemsiii Npy-
€MHUKOM TOK He npeBbiwaeTt 20 MA, uyB-
CTBUTENBLHOCTL — He Xyxe 0,5 MkB.

PaccmoTpum kpatko paboTy cxemsl Ha
pyc. 7. BxogHoi paauocurHan ¢ aHTeHHbl
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yepea 75-OMHbIl KoakcuaneHblid kabernb
nocTyrnaet Ha BxoA P4 ycunurens — uc-
TOK TpaHaucTopa Q1, BKIMIOYEHHOTo NO CXe-
me ¢ obmm 3aTBopoM. XOTs Kackaf, He
MMEET YCUNEHUs Mo TOKY, Takas cxema
obecneunBaeT 4OCTAaTOMHbIN KO ULIMEHT
YCUNEHWS N0 HANPSPKEHWIO BO BCEM HaCcTOT-
HOM AuanasoHe. Bulcokas qyBCTBUTESNb-
HOCTb CBEpXpPEreHepaTopa KomneHcupyer
niobble notepu B yeunenu PH kackana. PH
YCUNUTENb Ha TpaH3ucTope, BKITIOYEHHOM
no cxeme c obuuen Ha3oi, XxapakTepuayer-
€5 HW3KUM Ko3hhULIMEHTOM LUyMa, 3aLLu-
LLIEHHOCTBIO OT GroKUpoBaHUsA CUMNBHLIM
CUrHAaroM, abICOKOM YCTOMHMBOCTLIO, pabo-
TOlA B LUMPOKOM AManasoHe YacToT U XOpo-
LLEl pa3BA3KON BXOQHON Lienu OT BuiXoaa
yeunutens. Y Takoro kackaa HU3KOE BXOA-
HOE compoTUBIeHMe (MpocToe corracoBa-
HUE C KoaKcUanbHLIM kabenem) U BICOKoe
BbIXOJHOE COMPOTUBIEHNE, KOTOPOE MUHW-
MU3UPYET LUYHTUPOBAaHWE KOHTYpa CBEpX-
pereHepaTtopa.

PeaucTop R1 obecneunsaer 3alurHoe
MOCTOAHHOE CMelleHne ANSA NoneBoro
TpaHaucTopa Q1. KaryLika WHoyKTUBHOC-
T L1, nogkntodeHHan K CTOKY TpaH3ucTo-
pa, cnyxuT Harpyskoit PY ycunurens, ¢
KOTOpOW CHAMAETCH YCUNEHHBI BXOQHOWM
curHan. BenuunHa niayktmeHocTu L1 He-
KpUTUUHA, HO XenaTensHo BulbpaTk ee
paBHOM UHAYKTMBHOCTU L3 cBepxpereHe-
paTopa. Hepes NoACTpOeYHbIN KOHAEHCa-
Top C2 ycunenHsivi curHan ¢ PH kackaga
rnocTyrnaer Ha Bxopf AetekTopa. MNoacTpo-
€4YHLIN KOHAEHCaTop MOXeET BbiTb M3roToB-
NeH U3 iBYX CKpyYEHHbIX M30NPOBaHHbIX
NpoBOACE ANUHON okono 2,5 cM. EMKkoCTb
nony4YeHHoro Takmum obpasom KoHfeHca-
Topa cocTaenseT nopsaka 1n®. Mo cpae-
HEHWIO C NOCTOSHHLIMI KOHAEHCaTopamu
BONbLLLOA €MKOCTH, NOACTPOEYHLIA KOH-
feHcaTop oveHb cnabo ceA3blBaeT ycu-
nutens ¢ aerektopoM. Cnabas cBA3b

MEXRY Kackagamu npefoTepallaeT NoHu-
»KeHWe CENEKTUBHOCTI CBEPXpEreHepaTo-
pa U yCcTpaHsieT «ablpbi» Npuema B ana-
Nnas3cHe HaCTPOKK CBEpXpereHepartopa,
KOTOpLIE YacTO BO3HWKAIOT NMpU CUNbHOM
CBSI3K MexXay Kackafiamu.

CeepxpereHepaTop BbIMNONHEH Ha TpaH-
aucTope Q2, BKJIIOYEHHOM MO CXeMe Mo-
anduumMpoBaHHoro reHepaTtopa XapTnu.
KonpencaTopbl C3b, C4 n C5 AomkHbl
6biTb CNIOASHBIMKA NN KEpaMUYECKUMN
Tna NPO, nockonbKy BCe OHW [OSMKHbI
WMETb O4YEHb Mamnble YTEYKW U BbICOKYHO
no6poTHocTs. Peaunctop R6 umeet HU3koe
COMpOTUBIIEHWE 1 BKINIOYEH MocneaoBa-
TenbHo ¢ KonaeHcatopom C10a. OH mpe-
oBpaayeT popMy HanpsKeHUs cynepuaa-
L1 B CUHYCOUZANbHYIO ANsi MoBblLLEHWUS
nabuparensHoctu. Tpanauctop Q4
yMeHbLUaeT niobble naMeHeHun opmMbi
HanpsXXEHUs cynepusauun Npu perynu-
pOBKE YPOBHS pereHepaLuit.

BoixoaHoM curHan nponytieH yepes HY
¢unstp R4C11. Takas unsTpauus npe-
[OTBpaLlaeT NpOHWKHOBEHWE curHana ¢
YacToTOl cynepu3auun B Kackap ycune-
HuA 3Y. BTOT PUNETP TakKe cpeaaeT Bep-
XHUWE 3BYKOBbIE HacTOThl, YTO MPUBOAUT K
YNy4LIEHUIO Ka4eCTBa 3BYKa 1 NOHWXaeT
¢poHOBLIE LUYMbI CBEpPXpEreHepatopa B
OTCYTCTBUM BXOQHOTO curHana. Hepes ne-
pexoaHol koHaeHcatop C12 curHan no-
cTynaer Ha perynstop rpomkoctt R7.
Mukpocxema LM386 npeacrasnseT coboi
WHTErpanHsliA yeunutens MowHocTh 34,
uMeeT KoappULIMEHT YCUneHUa nopsaaka
200 n obecneunBaeT Ha Bbixoae AocTa-
TOYHYI0 MOLLHOCTB Ans paboTkl Ha cTaH-
[AapTHLIE HAYLUHUKA WM ManoMOLLHbIA
ONHAMUK.

Charles Kitchin

nepeso Ceprea sBaHoBa
isv888@yandex.ru
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KOpOTKOBONHOBbIA CUHXPOHHbIN
reTepoAnHHLIN paguonpueMHUK

B crmamee onucaH CUHXPOHHBIU 2emepoOUHHBIT paduornpueMHUK, rnpeo-
Hasna4eHHbIl 0ns npuema paduosewamernbHbIX cmaHryuti ¢ amrnumyOHOU
modynayuel e Quanasore 31 m (9,5-9,7 MI'y). o cpasHeHruio ¢ cyrnepze-
MepoOUHHBLIMU NpUeMHUKaMU 3a800CK020 U320MO6/1eHUs1 OH ro360s1siem
r0y4UME 8bICOKOE Kayecmeo 0emo0ynupoesaHHO20 cugHasa u boree 6bi-
COoKyto usbupamersHocme. Kpome mozo, OH npouwje 8 Hacmpolke.

TPYKTYpHast cxeMa NnpuemMHuKa

npveeneHa Ha puc. 1. Cxema npu-

€MHUKa COCTOUT U3 Tpex y3noB:
cUcTeMb! (ha3oBoi aBTONOACTPOVKU Yac-
TOTbI (DATTY), CUCTEMBI aBTOMaTUYECKON
perynupoBku ycunenus (APY) u kanana
CHMHXPOHHOIC NpUeMHUKa.

Cuctema QAMNY npyeMHUKa — OBYyXKa-
HanbHas. MepBbi KaHan oTcnexuvBaeT
BbICTpble U3MEeHeHUs HacToTb! NPUHUMa-
eMoro curHana (0,34 Ny < f < 230 My) n
coctouT 3 BydepHoro ycunutens BbICO-
KOW 4acToThl 2, cmecuTens 3, dunbtpa
HWKHUX YacToT 4, yeunutens nepemMex-

T .

Bbixoa

] ]

1 2 25
Perynupy- S BN 23 N 24 —» Yeunutens 22 re—] 21
bt Byd;erzrbm CmecuTens ®HY HA3KVX @HY [lemonynsTop
YBY 4acTorT
t
[ '3
. s . 5 6 7
—! o —» Yowmrens +—# [ 15 Ynpasutens
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VBY Cmecutens ®HY NepPeMEHHOr0 JLemonynatop TENbHLIN Ferepoanu
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1
]
*1 ®aslo7spa '8 " o — Y ar
wiarens Cmecurens OHY TIePEMEHHOT0
HanpsXeHus
- %
Puc. 1

Cucrema ®AMY npepHaszHaveHa ans
CUHXpOoHU3aLuuun konebaHun retepoaunHa
npuemHuKa ¢ konebaHusaMun Hecylen Ya-
CTOTbl NPUHMMAEMOro CUrHana u cocTo-
uT 13 OydepHOro ycunutenst BbICOKOW
yacToThl 2, cMecuTenst 3, counbrpa HK-
HUX 4acToT 4, ycunuTens nepemMeHHoro
HanpskeHus1 5, cymmaropa 6, yana ynpas-
neHus Yactoto# 7, retepoauHa 8, mopy-
nsATopa 9, GydepHoro ycunutens BbiCO-
Kol yvactotel 10, cmecutens 11, ounbTpa
HWKHUX 4acToT 12, yeunutens nepemMer-
HOro HanpsbkeHus 13, ounsTpa HUKHWX
vacTtoT 15 n BcnoMoraTenbHOro reHepa-
Topa HWU3koM yacToThl 16.

Cuctema APY criywut ans ctabunuaa-
LMW YPOBHS CUrHana Ha Bxofe NnpuemHu-
ka (4To HeoGxogumo Ans obecneyeHus
ONTUManbHbIX ANHAMUYECKUX XapakTepu-
cTuk cucteMbl ®AMY) u coctout U3 da-
3oBpawarens 17, cmecutens 18, dunsT-
pa HwxHux 4actor 19, ycunutens
nepemeHrHoro Hanpsbkenus 20, gemony-
nsATopa 21, hunbTpa HUKHWX YacToT 22 1
perynupyemoro ycunurensi BbICOKOIN Ya-
cToTh! 1.

KaHan CUHXPOHHOIO NpuemHUKa cny-
XUT AN neMoaynsauvn NpuHUMaemMoro
curHana u cocTouT U3 cMecuTtens 23,
dounsTpa HMXXKHUX YacToT 24 n yeunurtens
HWKHUX 4acToT 25.
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HOro HanpsbkeHust 5, cymmaropa 6, yana
ynpaeneHusi YacToTon 7 v retepoauHa 8.

Bropoit kahan cuctembl PAIMY otcne-
XWBaeT MeaSieHHble U3MEeHEeHUs YacTOoThbl
npuHmumaemoro curHana (0 < f< 0,34 I'u)
1 cocTouT u3 mopynsTopa 9, 6ydepHoro
ycunutens Bbicokow vactotsl 10, cmecu-
tens 11, dbvnbTpa HkHUX YacToT 12, ycu-
nuTens nepeMeHHoro Hanpsbkenusa 13,
nemoaynsaTopa 14, dounbTpa HUKHUX Ya-
ctoT 15 1 BcnomorarensHOro reHeparopa
HU3KOW YacToThi 16.

Cucrema ®AMY npueMHuka pabortaeT
cnenyolLmmM 06pa3oM. Ha ynpasnsiioLLmit
BXOL CMecuTens 3 nonaloTcs konebaHuA
reTepoauHa 8, YacTtora KoTopbIX 6nuska K
vyacTtoTe konebaHuii NpUHUMaeMoro cur-
Hana, a Ha CUrHanbHbLIV BXOL, CMECUTENs
3 U3 aHTeHHbl Yepes perynupyembiv ycu-
nuTenb BbICOKOW 4acToThi 1 u BydepHbIf
ycunutenb 2 NoAaeTCs HanpshkeHue npu-
HUMaeMOoro curHana.

Ha Bbixole cMecuTensa 3 obpasyeTcsa
nepemMeHHoe HanpsbkeHve GueHui, KoTo-
poe Yepe3 hUnbTP HUXHWUX HacToT 4, yeu-
nuTent NepeMeHHOro HanpsxeHuss 5 u
cyMmatop 6 nopaetcs Ha y3en ynpasene-
HUWA 4acTOTON 7 YU U3MEHSIeT YacToTy re-
TepoavHa 8 Takum 06pa3oM, YTO MrHOBEH-
Has pa3HOCTb 4HacToT curHana u
reTepoauHa ymeHbLIaeTes 0o Af= 0,34 Iy,

(4TO COOTBETCTBYET HUXHE rpaHuLie no-
NOCHI NPONYCKaHWA yCUNuTens nepemMex-
HOro HanpshkeHust 5.

3arem BcTynaet B paboTy BTOpoO# Ka-
Han cuctembl PAMY. Ha curhanbHeIR
BX0A MoZynsTopa 9 Yepes perynvupyembii
ycunuTenb BbICOKOW YacToTkl 1 noaaet-
CA HanpsXeHwWe curHana, a Ha apyrov ero
BXOZ NOOAETCA NepeMeHHOE HanpshxeHue
(f = 40 I'y) oT BCNOMoOraTenbHOro reHepa-
Topa HU3KoM Yactothl 16. C Bbixoaa Mo-
aynatopa 9 aMnnuTyaHo-MoaynupoBaH-
Hbit curHan Yyepes 6ydepHbii yoeunutenb
BblcOKOW YacTtoThl 10 nopaetca Ha cwr-
HanbHbIN BXOO cMecuTens 11, Ha Apyrov
BXO[ KOTOPOro NOAAETCA HanpsxeHue re-
TepoauHa 8. Ha Beixope cmecutens 11
obpasyercs nepeMeHHOE HanpshkeHue ¢
4acTOTON BCNOMOraTesibHOro reTepoaAnHa
16, KoTOpOe Yepe3 UNLTP HUKHUX Yac-
TOT 12 U ycunuTenb NepeMeHHOro Ha-
npsbxeHns 13 NogaeTcs Ha CUrHanbHBI
BXOQ CUHXPOHHOTC Aemoaynstopa 14, Ha
OpYro BxoQ KOTOpPOro noaaetcsl nepe-
MEeHHOe HanpsbkeHvWe OT Bcromorarenb-
HOro reHepatopa 16. Ha Bbixoge nemo-
npynsaTopa 14 obpasyetcs nynbcupylotee
HanpshkeHWe, KOTOpoe crnaxuBaeTca
GUNBTPOM HWXHUX YacToT 15 u vepes
cymMatop 6 nopaeTcs Ha y3en ynpasne-
HUA YacToTon 7, U3MEHSIN YacToTy reTe-
poauHa 8 Takum obpa3oM, YTO cuctema
GAIMNY npyveMHUKa nepexoauT B pexum
CUHXPOHU3aLMN.

B pexume cCuHXpoHU3aLMK cucTema
APY pa6oTaet cneaytowmum obpasom. Ha
curHanbHbI BXoA cMecuTens 18 ¢ BbIxo-
na bydeproro yeunutensa 10 nopaetcs
MOAYNUPOBaHHOE NO aMNnUTyAe Hanps-
XeHue curHana, a Ha Apyroin ero Bxof
Yyepes cazoepawiarens 17, cosgaloui
da3oebi capur Ha 90°, noaaeTcs Hanps-
XeHue retepoauHa 8. Ha Beixoae cmecu-
Tensa 18 obpasyeTcs nepemMeHHOE Hanps-
XeHue € 4YacToToW BCnoMoraTenbHOro
reHepaTopa 16, KoTopoe Yepe3 uUNLTP
HWKHUX HacToT 19 1 yeunuTesnb nepeMeH-
HOro HanpsbkeHusi 20 NoAaeTcA Ha CUHX-
POHHBIV AeMoaynsTop 21.

Ha Bbixode pemopynsaTopa 21 obpa3y-
eTcA HanpsXxeHue, nponopuuoHanbHoe
HanpshKeHWIo cUrHana Ha Bxone nemMony-
naTopa 9, KoTopoe Hepe3s hUNBTP HKHUX
YacToT 22 NOAAEeTCA Ha ynpaBnsoLLMiA
BXOf] perynMpyemoro ycUnmTess BbICOKOM
YyacToThl 1 1 n3aMeHseT ero-koadduLneHT
ycuneHusi Takum obpasom, 4To ypoBeHb
curHana Ha Bxofax cmecutenei nopaep-
XWBaETCA NPaKTUYECK NOCTOSAHHDBIM.

Cuctema APY paboTaeT 1 B TOM Ciy-
yae, ecnun cuctema PAMY paboraeT B
pexumMe BueHunit npyu Yactote Guexui
MeHblUe rpaHUYHOK 4acToTbl UnbLTpa
HUXHUX vyacToT 19. D10 ObnervyaeT Ha-
CTPOVIKY NpueMH1Ka Ha paguoctaHumio. U
KoHeuHo, cuctema APY pabotaet u Tor-
na, korna cuctema GAMY pabotaer B
pexume «KBa3UCUHXpPOHU3Ma». Ho stoT
pexum paboTbl BO3HUKAET KpaTkOBpeMeH-
HO, T. K. cuctema APY ymeHbluaeT ypo-
BeHb CUrHasia Ha Bxopax CMecuTenen, u
euctema GAMY 6bicTpo Nnepexoaut B pe-
XUM CUHXPOHU3aLWK.
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Mpu pa6ote cuctembl AMH B pexxume
CUHXPOHM3aLUMKN HanNpsXeHus curHana u
retepoavHa Ha Bxofaax cmecutenen 18 n
23 cuHcbasHbl, @ Ha BXxoaax cmecutenen
3 1 11 oHV cABUHYTBI NpUMepHO Ha 90°.
CnepoBartenbHo, B 3TOM Clydae cmecu-
Tens 23 BLINOMHAET POflb CUHXPOHHOTO
[eTeKTopa aMnmTyaHO-MOAy NMpOBaHHO-
ro curHana, u Ha ero Bbixoae obpasyeTcs
AemMoyNMpOBaHHOE HanpshkeHne 3ByKO-
BLIX YACTOT. ATO HanpsxeHne yepes
UNBTP HWKHUX HacToT 24 u ycuwmTtens
HU3KKX 4acToT 25 noaaetcs Ha BLIXOA
npyveMHuKa.

MpuHUMNUanbHasa cxema NpUeMHNKa
npvBefeHa Ha puc. 2. Perynupyembiit ycu-
UTENL BLICOKOM YacToThl 1 BLINONIHEH HA
TpaHauctope VT1, ycunurenu BLICOKOA
yacTothl 2 1 10 BLINONHEHLI Ha TpaHanc-
Topax VT2 n VT7. Cmecutenn 3, 11, 18 n

23 NocTpoeHbl COOTBETCTBEHHO Ha TPaH-
anctopax VT4, VT9, VT8 n VT3. dunetp
HWKHUX YacTtoT 4 obpasyiloT anNemMeHTH!
R12, C15, a onneTp HwkHUX YacroT 12 —
anemeHTbl R33 C35. Punbtp HYKHUX Yac-
ToT 19 o6pasyioT anemenThl R32 C32, a
UNLTP HDKHUX HACTOT 24 — anemMeHTb
R10, C11, R11, C13. 3T0T cpunbTp ABNSA-
€TCA ABYX3BEHHBIM aKTUBHBIM (DUIETPOM,
T. K. Ha koHaeHcaTop C11 nopaetcs ¢ pe-
nuTtens R13R14 HanpsixeHue nonoxu-
TenbHon 0BpaTHOM CBA3N. PUNBTP HMKHUX
yactot 15 obpa3aytoT anemeHThl R39, C4,
R40, C42, a dpvnbTp HDKHUX HacToT 22 —
anemenThl C19, R20, C21, R19.
Yeunutenb nepeMeHHoOro+ Hanpsxe-
HYS 5 1 yeunuTens HU3KUX HacroT 25 Bbl-
nonHexbl Ha mukpocxemax DA1 n DA2,
a ycwnutenu nepemMeHHoro HanpsikeHns
13 1 20 — Ha Mukpocxemax DA3 n DA4.

MMNYfLCHOTO HaNpPsHXeHWs, BbipabatbiBa-
emoro reHepaTtopom. dazospawiarens 17
obpasyior pesuctop R46 1 BxoaHas em-
KocTb TpaHauctopos VT3 1 VT9. 3ta uenb
casuraet ¢asy konebaHwi retepoavHa Ha
45°, yto 1 HeobxoaumMo ANt paboTul Npu-
eMHKKa, T. K. YacToTa retepoanHa B ABa
pasa MeHblUe YacToThl NpUHUMaEeMOoro
curHana (1. e. cmecutenn pabotaT Ha
BTOpOI rapMoHuke retepoavHa). Peauc-
Top R44 cnyxwut ansi 6anaHcupoBKu one-
paumonHoro ycunutens DAS.

Uene R51VD5CS50 cnyxut ans nuta-
Hus Mukpocxemsl DD1, @ aMuTTEpHEIN
noetoputent VT11 ymeHblUEET BNnsiHWe
cymmatopa DAS Ha napameTpbl (OuibT-
pa HwkHux vacToT 15. Llens R31C29 06-
pasyeT (omILTP BLICOKMX YACTOT, KOTOPbIN
6nokupyeT nepemMeHHoe HanpshxeHne ¢
yacTtoToih 40 u.

R26, C25 obpasytoT hunsTp
HIDKHNX YaCTOT, KOTOPbIWA no-

ANaBrseT BbiClUME rapMOHUKU

0+9B
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— .
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C
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+ d
Puc. 2
! pes 2 CymmaTtop 6 BhinonHeH Ha MHAMUYECKNe XapaKTepUCTUKN 3aMK-
5,1« r P!
.,_,-'-_-,_T mukpocxeme DAS5, ponb HyTon cuctembl PAMY onpepensiotcs
. CMHXPOHHOTO AEMOAYNSATO-  YPOBHEM CUrHana Ha BXOAax cMecuTenen
+! ~
2 == Fag pa suinonHsiet VT10. Mogy-  npvemHuKa, KOTOpbi MOXHO perynvpo-
.ugmrT —r naTop 9 BunonHeH Ha VT6,  BaTh M3MeHeHneM CONpPOTUBNEHUA pean-
5 ! ]m ca8 RSt pOfb acUHXpPOHHOTO Aemo-  cropoe R36 u R41 n chopmoit AYX dune-
A H 8 b 5.1k  Kemopy | AYSATOPA 21 BLINOMHAT  TPa HWKHUX YACTOT 4, NpeACTaBsAoLero
10x ==3 | 410 RS VD1 un VTS. coboit onHoseeHHyo RC-uens (R12C15).
b - PG B N ) MetepoauH (puc. 3) noct- M36upatenbHOCTL NpemMH1Ka Mo napa-
73 Szmm I poeH Ha TpaHauctope VT12,  31THLIM KaHanam npuema (Ha rapmoHuKax
haly \4%?) 510455;: ?gg ﬁ|14520==§274g KngsA a ysen ynpasrieHnsi YactoToit  reTepoauHa) 3asucnT oT nobporHocTn
A “¥ 7 — Ha VD2. [voas VD3 u  BxogHoro koHTypa L1C3, a nsbupatent-
s VD4 cnyxar ans ctabunmsa-  HOCTb NO coceaAHeMy KaHany onpeaensieT-
470% [ 3 4 LMK aMAnUTYaL Konebanuii  €a XapakTepucTUKamMn akTUBHOTO (hunbT-
. retepoavHa. Beniomoratent-  pa HkHUX HacToT 24. AHX aToro hunetpa
A m HbI FeHepaTop HW3KOM Yac-  MOXHO perynvpoBath 3a cHeT U3MeHeHUs!
9 ToThl 16 BLINONHEH Ha Muk-  R13.
DD14 pocxeme DD1. OnemeHTb! Mukpocxema DAS BbINONHAET Takke

pofb aMnuTYAHOTO OFpaHuumMTens Ha-
NPsKEHUs1 Ha y3ne ynpaBneHusi YacTo-
Tol 7, YTO WCKNIOYaET CaMOrpou3BoIib-
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Hyt0 nepecTponky cuctembl PAIMNY Ha co-
CeHIoIo Mo YacToTe paguoctTanLuIo.
Hanpsixkenre Ha Bbixoge npueMHuKa
coctasnset okono 1 B. Ero moxHo pery-
nupoBark, uaMensis conporuenerve R17.
KpyTuana yana ynpasneHus 4actoTtoi
S =250 NWB, ee MOXHO perynupoears,
u3ameHsia emkocTb C44. [ins obecnevyeHns
ONTUMASBbHBLIX AUHAMUNECKUX XapaKTepu-
CTUK 3aMKHyTol cuctembl PAMNY nonoca
yoepaHua 1ol cuctembl [omkHa Gbime
npuMepHo paeHa rorioce MnponyckaHusi
dunsrpa HWKHKMX YacTot 4 [2].
FMpuemunk cobpaH B antoMmMHUEBOM
Kopryce, ero retepouH 3aknio4eH B 3K-
paH. B KoHCTpyKUMM UCTIONb3oBaHb! No-
ctosiHHble pe3auctopbl MI1T-0,125. Koh-
neHcartopbl C45, C46 n C49 gomxHbl
mmeTb Maneii TKE. B kavectBe VT2 uVT7
MOXHO ucrostb3oBars nobble CBY Tpan-
3UCTOPEI C Marol NoCToAHHOI BpeMEHU
uenu obpartHom cessun 1, = R;-C,. Boamox-
HO ucnorib3oaHune TpaHanctopos KM350
u KMN327 c gpyrvmu nHgekcamu, otnmy-
HbIMW OT NPUBEAEHHBIX HA CXEME.
Bmecto K157YJ11A  nopongyt
K157¥YN1B, a Bmecto K157¥Y[]2 moxHo
ucnonb3oBaTk NpakTuyecku noboit one-
pauvoHHbIi yeunurenbs. B kauectse VT10,
VT11 1 VT5 moxHo B3aTh nobole Mano-
MOLLHbIE KPEMHUMEBbIE TPaH3UCTOPbI, HYX-
HO TOfBbKO Y4eCTb, YTo yepe3 VTS moxer
npoTeKkarb 3HaYuTeENbHBIM UMITYMBCHBIN
TOK 3apsiga KoHgeHcaropa C19. B rete-
poouHe B KayecTBe TpaH3UCTopa MOXHO

ncnone3oearb KMN305 ¢ nobeiMm uHgek-
COM, Ho ucxogHoe nornoxeHue pabovei
TOUKM [OMKHO BbiTh NPUMEPHO B cepeau-
He JIMHEeMHOro yyacTka ero xapaktepuc-
TUKN.

Katywku L1 u L2 HamoTtaHe Ha GpoHe-
BblX cepaeqHuKax 13 KapboHUITbHOrO xe-
nesa Cb-12a. Karywka L1 cogepxur
10 BuTKOB, @ L2 — 17 BUTKOB.

Ecrin npvemHuk cobpan u3 ncnpaeHbIxX
Oetarnei, TO HacTporka ero 4ocTaTtoqHO
npocTta. CHavarna HyxHo peauctopom R44
yctaHoBUTb Ha BbiBoge 9 DAS Hanpshke-
Hue +4 B. 3ateM HacTpoUTb NPUEMHUK Ha
paavocTaHumio Tak, 4Tobbl cuctema
®AMNY pabotana B pexume Guennit. Moc-
e atoro, Bpawiasa cepAeyHuk L1, HyxHo
Bobutbcs MakcuMmanbHoi aMnnTygel
HanpshkeHust GrueHnit Ha BbiXxoae NpUeM-
HUKa.

B Hekotopbix cnyqasx MoxeT noTtpe-
6oBarbes nogobparte conporuBneHue
pesucrtopa R46 ¢pazopawiarens 17. Ans
Toro, 4tobbl TOHHO OTperynupoBars a-
3oBpallarent 17, Hy)Ho Noaate Ha BXog,
NpUeMHUKa HEMOLYNMPOBaHHLIR CUTHaT,
pasomMkHyTb cuctemy GANMY, a k BbIBO-
nam 9 n 13 mukpocxembl DA2 nogkrio-
UnTb BxoAbl «X» u «¥Y» ocuunnorpaga.
U3mensasa conpotuenenne R46, HyxHO
npu yactoTte 6uenuit okono 40 My nony-
YnTb Ha 3KpaHe ocuumrnorpaca okpyx-
HOCTb UMK 3MMWINC C OCbi0 BAOSb FOpu-
30HTaribHOM WK BepTUKarnbHOM NUHUK
3KpaHa.

BosmoxHo, notpebyercs nogperynmpo-
BaTh LUMPUHY NOMOCH! yOepaHusi 3a cYeT
nameHeHus conpotusrnieHns R41. Jocra-
TOYHO TOYHO 3TO MOXHO CAEenarb crneay:
toLmm obpasom. HyxHo pazoMKHYTb cUC:
temy QAMY (Hanpumep, oTcoeqUHUTE
R47 or BeiBoga 9 DAS), nogate Ha BXOL
NpUEMHUKa HEMOLYNWUPOBAHHLIA CUrHar
OT curHasn-reHeparopa u cepaeyHNKom Lz
YCTaHOBUTL YacToTy 6uenuit okorio 40 T,

3arem, U3MeHsA ConpoTUBMEHKE pesn-
cropa R41, HyXHO yCTaHOBUTL aMNIUTY-
Oy HanpshkeHus GrueHuii Ha Boisoge 9 DAS
okoro 1 B (cucrema APY npuemHuka E
atom cny4ae 6yner paboratb BNonHe Hop-
MarnbHo).

MpuemHuk noTpebnsieT Tok okono
34 mA. YyBcTBUTENBHOCTE €M0 HE U3ME-
pAnace n3-3a oTCcyTCTBUA CUTHar-reHepa-
TOpa 3aBOACKOr0 M3rOTOBMEHWS, HO MUCTIbI-
TaHWA noKasanu, 4To MpaKTUyeckn oHa
orpaHu4MBaeTcs Wymamu «agupanr.

HepocrtaTtkom npuemHunka aBnsieTcs To,
yTo Ans ero paboTel TpebyeTcs gocTaTou-
HO TOYHas YCTaHOBKa YacToTbl reTepoam-
Ha, paBHas NPUMEPHO MONOBUHE MOSOCH
yoepxanus, 1. e. 125 INy. O6Gecneunts
TaKyto cTabunbHOCTE YacToThl XOTH U He
O4eHb MPOCTO, HO BrOMHE peanbHo Ha
vyacroTte 10 MI"y. Ho aTot Hepocrartok ces-
3aH cKopee He € AaHHOWM KOHCTPYKLUMER, @
€ camum npuHUMnoM paboTel NpuemHu-
ka. inA Toro 4tobbl yCTpaHuTb 3TOT He-
pocTaTok, cywecTByoT gsa crnocoba.
MepBLI 3akniovaeTcs B yBenuueHnm no-
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nocsl yaepxaHua cuctemel ®AMNY, Ho 310
He >enatensHo. [leno B ToM, YTO U3bu-
paTtenbHOCTb NPUEMHUKa MO COCEAHEMY
Kanany MOXHO NoBbiCUTL Ao 60-70 ob 3a
CYHET YCIIOXKHEHUA HUNBTPa HUKHMX Yac-
ToT 4. B TO %e BpeMs OT NapaMeTpoB
UNBTpa HWKHUX YacToT 4 3aBUCWT [o-
NyCTMMOE NpeBbILLIEHNE YPOBHA CurHana
cocenHero KaHana Hap ypoBHEM NPUHU-
MaeMoro curHana, Kotopoe Npy TOYHOW
HacTpolke MOXHO NPUMEPHO ONpeaeniTL

no dopmyne:
K=5ky/ Afgpy,

roe 5 KMy — 4YacTOTHBIN MHTEepBan Mexay
coceqHUMM KaHanami, Afg,, =230 My —
noroca NponyckaHmaA uneTpa HWKHNX
yacror 4.

Monyuaem K = 5000/230 = 22 (26) nb.

3toro ANA NpakTUKWM BnonHe [ocra-
TOYHO, T. K. 3chup Ha KB ynopanoueH 1
paccuuTal Ans HopMmanbHOW paboTobl
[axe NpUeMHUKOB 3-4 KNaccoB., Y KOTO-
pbiX M36upaTenbHOCTL N0 COCEAHEMY
kaHany coctasnsaer 16-20 gb no NOC-
Ty. Mpy 9TOM PUNLTP HWKHUX YacToT 4
HE UMEET CMbICINa CHUIMbHO YCIOXHATL,
T. K. 3T0 yXyawuT anHammky GAMY. Ecrin
Mbl YBENWYMM NONOCY YREPXaHUA Cuc-
Temul ®AMY, TOo HyxHO Gynet obssa-
TenbHO YBENW4MTL NOMoCcy NponyCcKaHnA
huneTpa HWKHMX YacToT 4 (AnA coxpa-
HEHUA OUHaMWYECKNX XapaKTepUCTHUK
cuctemul ®AMY), a ato npusener K

ANALOG

DEVICES ADuC824

Ha OAHOM KpucTanne

3akoHueHHasn cucTeMa cbopa AaHHbIX

YMEHBLWEHNIO
KoathPrUneH-

TakK. ! 2

Bonee uene-
coobpa3Ho BOC-

K BbiXORY
cymmaropa

HacToThl

——» Ynpaeutens [—¥ Keapuesbii |~
renepavop

3
Demrens
4acToTh

4 5
YacToTHO- Sunerp
da3osblii HUXHUX

AerexTop “acTov

—™

L] ]

3 [

nonsL3oBaTbCA
BTOPLIM CNOCO- 6
6oM, KOTOpLIf
3aKnoyaeTca B

Ynpasurens |
HacToTh!

7
MNepecrpa-
HB3aEMBM
reseparop

8 le—
Jerwtenbc 1o Kcxeme
nep: ynp
¥03)PHUEHTOM [e¢— (HacTpoiika)
AENEHNs [—

ncnons3losa-
HUW KBapLEeBOWN
crabunuaayum

yacToThl rete- Puc. 5

K cMecurensM U
K $a3oppawareno

poanHa. B atom
cnysae nomnocy NponyckaHua unsTpa
HWKHWUX YaCTOT 4 MOXHO YMEHLLINTL A0
20 Iy, 4to no3sormt Gonee, Yem B 10 pa3
noBuicuTb KoadpuumeHT K. Kpome Toro,
eCcnv B Ka4ecTBe reTepofnHa Ncnorb3o-
BaTb CMHTE3aTOp YacToT C LaroM CETKM
Af =5 kI, TO 3TO 3HAYUTENBHO YNpPOC-
TWUT aKkcnnyaTtauuio npueMHuka. Takok
CHHTE3aTop MOXHO NOCTPOUTL NO CXEME,
npveBeneHHoin Ha puc. 4. Cxema ata Tu-
noeas, 1 ee paboTa NOACHEHWI He Tpe-
6yer. Ha yacToTHO-(ha3oBLIA AeTekTop
[OOIMKHBI NOAABaTLCA HANPSXKEHUSA C Ya-
croroi 5 kl'y. Mpw aToM nonoca nponyc-
KaHus 3aMkHyToW cuctemel GAMY cun-
TeszaTtopa uyacTtoTel {(OT BXOoAa y3na
ynpaeneHusa Yactoton 1 fo Beixona ne-
pecTpameBaemoro reHeparopa 7) Gynert
[ocTaTtoyHo Bonbluoit — He MeHee 200
'u. Mpu nonoce nponyckanns cunsrpa
HMXKHUX HacToT 4 okono 2 Iy, 3To No3Bo-

o

FIAT NOMNYYNTL ONTUMarbHble AMHaMnyec-
Kue xapakTepucTikin cuctemsl GAMNY pa-
ONONPUEMHUKA.

Uto KacaeTcA (PUNLTPOB HIMKHUX Hac-
TOT 12 1 19, TO € HUMIM HUKaKNX Npobrem
He BO3HMUKaET, T. K. OHK Y3KONONOCHbIE,
M, KPOME TOFO, UX MOXHO YCNOXHUTB
(cpenatb ABYX- MIN TPEX3BEHHLIMN).

AnexcaHap CepreeB
shemotech@dian.ru
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2. Kpusuykuti b. X. . AemoMamuyec-
Koe criexeHue 3a yacmomoll. — M.:
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ANALOG DEVICES oceomn cepHitabit
BEITYCK YHHKAIBHOH MHKPOCXEMEI, COBME-
4 maromeii Ha ogHOM KpHCTALTE 24 M 16-pas-
panani curma-nensta AL, 12-paspan-
el ITAT], MCTOYHHK OIOPHOrO Haups-
JKEHHA, JATIHK TEMAEPATYPhl OKpyXalomen
& cpedsl, MHKPOKOHTDOIUIEP 8051, FLASH-
NAMSTh ¥ CXEMBI MOHHTOPHHTA IMTaHHA.

OCHOBHBIE XapaKTePUCTHKM :

* nurasue - 3B wm 5B

¢ BO3MOKHOCTH NHTAHKA OT TOKOBOH neTiH 4-20 MA

* MHKDOKOHTpOJUIEp - CTaRAapTHHi 8x51

¢ namaTs Iporpamy - 8x6aiir (FLASH)

* aMATh faHHHX - 640 6aiit (FLASH), O3V - 256 Gaiir
¢ 2 nocaenoparenbanx nopra (UART+SPI)

+ TeMneparypHLH AHanasoH : o1 -40°C mo +85°C

EVAL-ADuCS824 - Craprep-Kur : mmara, nomnodaeMas K
KOMIEIOTEpY; ONOK NHTAaBHA; mporpaMmHoe obecnederue
(accemuiep, CHMYNATOp, 3arpy3dHK, OTIATIHK, C-KOMIHIATOP);
[OMHAA JOKYMeHTarus; Mukpocxemst ADuC824.

[ | —

ATMEL BATYMKM FA3A (finoHus)
— o DN y - %
. poo i TOS 2, 8, 2000 Sy
TRACO' . . T % i
POWER onosa
ME/KOIOPHUCTOR CTPYKTYDH _
TGES4180 {[ymexmcan® rus}
* 43 - pqeVKa G TEEALIM SNXTPONIMTOM _
Copn KE { _
(:2 u ¥ L <
- mmmmmw—ﬁﬂmﬁﬂ(mmm).128m245(upmmsi,l)
’ ° 210 {copsa YGS 2000, 660 - 1000 MBT {copm TGS 2, 8)
| Copepusia raza 1 Toen ARTME T paTusca
CLARE ™. | OPTRSeRPeRs, | (camm2,B) | (cwmn2000)
* {Nponan 500 - 10000 ppm TGS813 Tas2610
MpwponHs ras {meTaH] 500 - 10000 ppm TGS842 TGS261
@ Sum‘da TDPIMEN CMOCT NPUPOLX raxos 500 - 10000 pPm TGS813 TGS2610
ﬂnmpon 50 - 1000 oom TGs821 TGS2620
TouCw e FEI
CO - yrapa raa | 50-1000ppm__ |  T1GS203 [ Tosase
NH, - asmmuax i 30 - 300 ppm | TGS826 |
JE-AN H,S - ceposanopon__ I 5-100 ppm [_Tessss |
- OPraisriockne PacTEopHTamM
Anxoroms | 50 - 5000 ppm | TGS822 [ TGS2620
[lpyrve neTyue Opranmecka napel [ [ 1GS822 [ Tasze20
i Speoun
HANTROMI- R22,R113 100-3000ppm | 165830 |
R-21-R-22 100 - 3000 ppm | TGS831 1
R-134a,R-22 100 - 3000 pom TGS832 [
BAPRISITEAN SORAYXAE BHYTPH noseusHwll ] |
CO, - ASYOKKCH YTIBpana TGS4160
|CO, - nsyoxuco ymepasa
Honeywell Dpyrwe sar ) <10ppm [ vassoo | vaszioo
Flmueswe ucnapenns
TIoTy S MMILEALE NCTIBPBH N [RIKOMO) | TGS880 [ ves21et
Bogsnod nap [ ___TasessT TGS2180
SII .. Tleryma naps | [ Tes22m1
0-100% - sanepxxa 12 ¢, onivk B0% . cpox caywBu S ner | KE-25
Sako ranen . ©-100% - 3anepuo B0 6, aTihwr B0% , CpoK Gryxu 10 neT T keB0__ |
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MukpokoHTponnepbi? 310 Xe nNpocTo!

ConpshxeHue € YeTbIpexpa3pAgHbIMK
CBETOQUOAHbIMKM MaTpPUYHBLIMU (5%7) MHaOUKaTOpaMn
Tvna HCMS-2xxx

Unaukatopel HCMS-2xxx (oTevectBeHHble aHanoru — KAM-

B70A-4/5*7TK, KUNB71A-4/5*7K) siensitotcst ManoraGapurHeIMu
4-paspspHEIMU CBETOAUOAHBIMUA MaTPULHBIMU MHAUKATOPaMU.
OHu nossonsitoT otobpaxaTs NpakTUYECKU nobble CUMBOMLI U
TpebyloT ANs CONpsKeHUs OTHOCUTENLHO HeGoNLILMX annapar-
HbIX pecypcoB MK,
Aaxe MeHbLMWX, YeM
paccMoTpeHHbIit pa-
Hee AJIC318. OHum xo-
poww ans BCTpavea-
HUS B NEPEeHOCHY10
annaparypy, patora-
IOLLIYIO B YCIOBUSIX HE-
[OCTaTOMHOFO OCBE-
weHus Wnnu HU3Komn
TemnepaTypsl, raoe
npUMeHeHne XUaKo-
KPUCTannu4eCcKnx nH-
OVKaropoB conpsike-
HO C HEeKOTopbIMU
npobnemamu.
. BHetwwHwuit BUa U ra-
& 6aputHole pasmepsl
VHOVKaToOpOB NpUBeE-
OeHbl Ha puc. 35.

[Hanee no Tekcty s
3TN UHaukarope! Gyny
HaswiBaTe HCMS-
2XXX, HO BCE cKa3saH-
Hoe 6ypeT crnpaBeanvBO U ANS YNOMSAHYTHIX BEHLE OTEYECTBEH-
HbIX aHanoroB.

UHavkarope! coBMecTuMbl ¢ TTL-ypoBHAMY, UMEIOT YeTkipe
3HAKOBbLIX paspsaa u NpeacTasnsaT coboit rmbpuaHyto coopky B
KepamMu4ecKoM Kopryce U3 YeTbipex Marpuy no 7*5 anemeHToB
(140 cBeToManyyatoLMX OUOAOB) U perucTpa coBura ¢ hopmMu-
poBarensmun (opaiBepamu)
MOCTOSHHOFO BTEKAMLLEero
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Bepamu BTeKatoLLero NoCTOsHHOro Toka. [lpaisepsl, B CBO Oue-
peab, NoAKnoYeHs! K 06LUMM KaToaHEIM BLIBOAAM CTPOK CBETO-
manyvarolmx matpuil. NocneaosatentHbIA BbIXOZ CABUIOBOrO pe-
FUCTPa CBA3aH C NOCNEeaHUM ero paspsaoM U MoxeT ObiTb
NMOAKNIoYeH K BXOAY CrieaytoLLero Takoro e uHaukartopa, uto no-
3BONSET CO348BaTh 8-, 12-, 16- U T. 4. paspsgHLIe UHAMKATOPLL.

COBUroBLIA perncTp cHabxeH Takke BXOJOM pa3pelleHus,
HYNEBOI CUrHan Ha KOTOPOM OTKMtouYaeT 0TobpaxeHue HeaBu-
C/MO OT COCTOSIHUS CUFHafoB Ha BXoaax CTonbuoB MHAUKaTo-
pa u copepxMMoro peructpa.

Cxema conpsbxeHust HCMS-2xxx C MUKpOKOHTPONNEPoOM Npu-
BedeHa Ha puc. 37.

Kak BupuTe, cxema goBonbHo npocTa. MNsTe nuHui nopta P1
(c P1.0 no P1.4) ynpaensoT TpaHaucTopamm NpsiMoit NpoBoau-
MOCTH, (POPMUPYIOLLMMUN TOKU Yepes cTonGLb! Marpul CBETo-
manyJyawumx auoaoes. Lecras nuHus (P1.5) nepepaer uHdop-
MauMIo B CABUIOBbLIN PErnCTp MHAaMKaTopa. 3amchb UHchopMauum
B CABUIOBBI PEFNCTP OCYLLECTBNAETCS TAKTOBBLIMU UMIYNbCa-
My, hopmupyemelMn Ha P1.6. [Ins oTkntoueHuss UHaUKaTopa
MOXHO UCMONb30BaThL elle oaHy nuHuio nopta (P1.7), curHan
Ha KOTopoii NMpy pa3petueHun otobpaxeHns nomxeH ObiTe eau-
HUYHBIM, @ NPy 3anpelleHny — HyneesiM. Ecnu mul He cobupa-
eMcst racutb oTobpaxeHne HyneselM curHanom Ha Bxoge Vb
uHpuKaropa, ero HyxHo otopBaTte oT P1.7 v nogaTte Ha Hero
YPOBEHb NOrUYecKon eauHuLbI.

Pa6oTaeT Haw MHAVKATOp B pexuMe AUHAMUYECKON UHOVKa-
umn. BHauane Hazio 3arpyauTh B HEro 28 6uT, KoTopble onpeaensT
COCTOsIHME KaKAoro U3 CBETOANOA0B BbIOpaHHoro crtonbua y Bcex
yetbipex matpuy (BkniodeH unu BelknkodeH). MNycte ans onpeae-
NeHHOCTN BHauasie Mbl 3axoKeM CBETOAMOALI NEPBLIX (KpalHmnx
cnesa) cTonbuoB UHAMKATOPHBLIX MaTPULL, OTKPLIB /18 3TOro TpaH-
auctop VT1. lNepsklit us nepecnanHbIX B CABUIOBbLIA perucTp eur
onpenenut CocTosiHWE HUXXHEro CBETOAMOAA NeBorc ctonbia
KpaiHert crnpaBa UHOMKaTOPHON MaTpuyub!, BTopoi 61T — BTOpO-
ro CHU3y CBETOAMOA STOrO e CTONBLa aToM e MaTpulbl, U T. 4.,
Do 7-ro 6ura, 3anatolLLero CoCTosHNEe BEPXHEro CBETOAUOAA NeBo-
ro ctonbua npasoit Marpuub! (pyc. 38). Kctatu, ecnu saHeceHHbIR
B COBUIOBbII permcTp COOTBETCTBYHOLLMIA CcBETOAMOAY BUT paBeH

ToKa. Kaxxnas marpuvua cee-

CTonbuw

TOU3NyYaUIMX AUOA0B UMe-

€T 7 cTpokK (y AModoB B CTPO-

Ke COeIMHSIOTCR KaToabl) U 5
ctonbuos (y AMOAOB B CTOM-

X ¥

6ue coepuHstoTCR aHoawt).
CooTBeTCTBYIOILME BbIBOAH!

cTonfBuoB BCEX MATpuL, co-

eanHeHs! mexay cobornnc 1-
5 BbIBOgamMu uHaukatopa

(puc. 36). Ctpokun matpuy
Hapyxy He BbIBOARTCS, U

BHYTPW MHAMKaTOpa COeauHe-
Hbl KaXaas co CBOUM fpaii-

BEPOM BTeKaroLlero Toka. Ha

& PR PR PR PR PR PR

X X ¥
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puc. 36 aTun gpaiiBepbl CUM-

BONUYECKN UzobpaxeHs! B Matpuua |

Matpuua 2 Marpuua 3 Marpuya 4

BUOE TpaH3uCTopoB obpar- T

]

LT 1T

paspeu::ag_-m L
HOWN NPOBOOVMMOCTM.

Cxema ynpaeneHus coaep-
XUT 28-paspsgHbith BHyTPEH-

Bpasisep
MOCTOAHHOO
BTexaiero

Tokal-7

Apadsep
NOCTOAKHOIo
BTEKaLe o

Bpasisep
NOCTOAHHOIO
eTeKaWon
Tora 8- 10 Toka 15-21 Toa22 - 28

Bpasisep
NOCTOAHHOIO
Brexawowlero

IE3

HUA COBUFOBLIA PErucTp ¢

L LTI

l

[TTTTIT TTTTTTT TTTTTT]

nocneaoBaTenbHbIM BXOAOM
1 nocnegoBatenbHbIM U Ma-

Nocneno-
n

28 - GrTOBNIF Nocneno-
€ABUroBLIA (— BaverlbHbiR

paruecTp B60D

pannenbHbIMU BbIXOOAMMU,

npuyem nocnegHUe, Kak yno- Puc. 36

MUHaNOoCk, yNpasnsioT opai-

DA
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1, To ceeTOAMON NPY aKTUBUPOBaHUK cToNBua ByaeT ropeTts, ecrm
OH paeeH 0 — COOTBETCTBEHHO ByneT noralueH.

Oanee, 8- U3 nepepaHHbIX B ¢ABUrOBLIA perucTp 6ut onpe-
DEenuT COCTOSIHUE HUXHEro CBeToaMona Neeoro cronbua sro-
poV cnpaBa MHAWKaTOPHON MaTpuLbl, 9-i BT — BTOPOro CHU3Y
CBETOAMOLA 3TOro Xe cTonbLa 3Tol Xe MaTpyubl, U T. 4., 10 14-ro
6uTa, 3apaKLLero CoCTosHUE BEPXHEro CBeToauona NeBoro
cron6ua BTOpO cnpasa MaTpuLibl. AHanoriHLEIM 06pasom BUTEl
¢ 15-ro no 21-i 3apnagyT COCTOsSTHUE CBETOAMOA0B NEBOro CTonN-
6ua TpeTbel cnpaBa MaTpuubl, a ¢ 22-ro no 28-ii — veTsepTon
MaTpuubl, KpaitHeit cnesa, npudem 28-i 6ut Gynet ynpaensTb
€€ NEBLIM BEPXHUM CBETOANOLOM.

WTaK, Mbl pasobpanuck, kakoi us 6UTos cABUrOBOIO perncTpa
oTBeYa€eT 3a Kaxabli ceeToamon. B cooTBETCTBUM C TEM, KaKne
13 HUX Ansi oToBpaxenus Tpebyemoit nHdopmaumnn omxHbl BbITb
3a%OKeHbI, 8 KAKWE NOraLLerkl, Mbl 33HOCUM UHGOPMaLIMIO B YIO-
MSHYTbIA perncTp 1 oTkpbiBaeM VT 1. INpu atom Te ceeToomonb!
nesoro ctonBua Bcex YETLIPEX MATpPUL, KOTOPbIM COOTBETCTBY-
10T €AuHUYHBbIE GUTLI, 3aropaloTCs, a BCE OCTanbHbLIe CBETOANO-
bl 3TUX MaTpUL, OKa3blBaKTCH NoraleHHLIMK.

[as UM noropeTb HECKONBKO MUMMNCEKYHA, Mbl NOIMKHLI Bbi-
BECTU B GABWUIOBLIA peErncTp uHgopmaumio ans CBeToanoaos
BTOpOro cnesa ctonbua. Takke, Kak U B Npeablaywem cnyvae,
nepebii U3 NEpECNaHHbIX B GABUrOBLIN PerucTp 6ut onpenenut
COCTOsIHME HWXKHETO CBETOAMOLA BTOPOro criesa ctonbua kpan-
Hell NPaBoi U3 UHAUKATOPHBIX MaTpuLl, BTOpoi BUT — BTOpOro
CHU3y CBETOAMOLA ITOrO e CTonbua aTon e MaTpuubl, U T. 4.,
no 7-ro éuTta, 3anarLiero CoCTosHUE BEPXHEro ceeroguona
BTOPOro cneea ctonbua npasor MaTpuubl. TOYHO Takke, Kak U
B Npepbiayllem cnyvae, 6uthl ¢ 8-ro no 14-i oteevarot 3a cee-
ToOMOAkI BTOPOW cnpaea matpuubl, ¢ 15-ro no 21-i1 — TpeTben
cnpaea, U ¢ 22-ro no 28-ii — nesov Matpuubl. Ho, ewe pas
NoAYEPKHY, HTO MOCKONBbKY Mbl cobupaemcsi nponyckate TOK
uepes BTOpol cneea ctonbeu, HasBaHHble BUTHI OTBEYAIOT Te-
nepb 3a ceeToaMoALlI UMEHHO 3TOro, BTOporo crtonbua.

3anecsi MHdoOpMaUUIo B YNOMSIHYTHIR PErucTp, Mbl Ha He-
CKONBKO MUNNUCEKYH OTKpbIBaeM VT2, [Npu 3TOM, Kak 1 B npe-
OblayLiem cnyyae, Te CBETOAMOALI BTOPOro crnesa cTonbua Bcex
yeThIpex mMaTpuLl, KOTOPbIM COOTBETCTBYIOT €AUHUYHBIE BUTHI,
3aropaloTcs, & BCE OCTarnbHbLIe CBETOANOALI 3TUX MaTPUL, OKa-
3bLIBAKOTCA NOralleHHBIMU.

[danee no onMcaHHOMY anropuTMy Mbl BbIBOOUM B COBUIO-
BbI perncTp uHgopMauuio Ans TpeTbero cnesa cronbua u Ha

[ |

HeCKoNbKo MunnucekyHa otkpeieaem VT3. MNocne aTtoro, Kak
HETPYAHO A0rafaThCs, HYXHO BLIBECTU B HETO UHOPMaLMio ANs
4eTBEPTOro cneea cronbua u oTkpeiTh VT4, a 3atem — un Ans
NSATOro, CONpPoBOXAas 3T0 OTKpeiBaHMeM VT5. INo 3aseplueHnn
oTobpaxenus nsToro ctonbuya yyMkn HeobxoaUMO NOBTOPUTEL, U
NOBTOPATL €0 O TOr0 MOMEHTA, NoKa Mbl He npepeeM Npo-
uecc otobpaxeHusi.

Ons Tex, KTO AenaeT nepseble Wark B MUKPOKOHTPONNEPHON
TEXHUKe, 3TO BLIMMSOUT KpaiiHe HenpocTo. OTKyna B3ATb MHGOP-
Mauuio, Kakue CBETOAMOALI HaA0 3axuraTe B nepeoM ctonbue,
Kakue BO BTOpoMm, U T. .7 Kak BbiBOaUTE UHbOpMauuio B CABU-
roBbIA PErUcTp, ynpaensaTh TpaH3aucTopamu, popMmuposars ne-
cATUYHYI0 3ansTyio? Ha chore aTux Bonpocos paboTta paccMoT-
PEHHBIX BhILUE MHAMKATOPOB, ocobenno HT 1610, kaxeTcs BaMm,
HaBepHOE, OX KaKow npocTtoi!

Ho He oTyansaittech, ¢ TEMU 3HAHUAMMK, KOTOPLIE Y BaC yXe
UMEIOTCH, BaM U 3TOT UHAMKaTop BronHe no 3ybam. Bam ato
MOXET NoKasaTbCsi YAUBUTENbHBEIM, HO NporpaMma, KoTopas
OXUBUT ITOT UHAMKATOP, COAEPKUT NULLbL T€ KOMaHfbl, KOTO-
pble HaM € BaMK yXKe XOPOLLO 3HaKoMbI. Besi cnoxHocTe pabo-
Thbl 32KNIOYAETCH B TOM, YTOOLI pazbutb NOCTaBNEHHyIO 3anady
Ha papn 6onee NPOCTLIX, U HaNMCaTb AN HUX NOANPOrPaMMbl.
Moka y Bac ewle NpocTo oHeHb MAro HaBbIKOB, U ONUCaHHLIE B
3TOW rnaee NpUMepbl, PaBHO KaK U Te, KOTophie Bbl BCTPETUTE B
nocnenywowmx rmaeax, HanpasneHsl B NEpPByIO ovepenk Ha To,
uTO6Ll 3TV HaBbIKM y Bac cHOPMUPOBaTL, NO KpalkHen mepe
HEKOTOpPOEe MMHUManbHOE WX KONUYECTBO, KOTOPOE MO3BONUT
BaM, ONMPascCh Ha HUX, ABUraTbCs Aarblue CaMOCTOATENBHO.

Mbl WyTb-4yTb OTBNEKNUCH, HO CAeNan 3To 5 YMbILUNEHHO. S
Xouy, UTO6k! BBl 06paTUIM 0Cco60€E BHUMaHKe Ha To, kakum obpa-
30M Mbl pa3obbeM 3afady Ha YacTu U PeLlnM Kawayo U3 3TUX
Marnklx 3aafiaq, NPUHeEM faxe He cpasy, a, Kak roBopuTCs, B nBa-
TPy Npuema. 51 nokaxy Bam, YTo NONyvaeTcs NPy NEpBOIA NOMbIT-
Ke peLUeHUs 3aAa4M1, U Kak pesynbTar aanbLue onTUMUsUpYeTCs.
Te, KTO MMeEeT GONbLLLIOK ONLIT, NPOBOAUT 3TN NpeBapUTENbHbIE
cTagun paspabotku B yme. Ho Y Hac ¢ BaMK TaKoro onbiTa HeT,
noaToMy Mbl ByneM pellaTh Hallly 3anaqy NnocTeneHHo, He Bce-
raa cpasy ONTUMaITLHO, HO B KOHLIE MOMYYUM Kak HEKOTOpbIE HO-
Bble HaBLIKW, TaK U NMpaBuIbHO paboTarowylo noanporpaMmy, a
MMEHHO 3TO N €CTb Halla Uerb.

WUtak, noexanu. Mo aHanornm ¢ pacCMOTPEHHLIMUY BbILLE UH-
nukatopaMu cchopMynupyeM 3apady cnepnylowmm obpasom.
MycTe B sueitkax MukpokoHTponnepa AD00+0 - ADO0+3 xpa-
HATCH B 0OLIMHOM ABOMMHOM NMpELCTaBMNEHUN YeTHipe Ludpkl,
KOTOpLIE HaM HYXHO oTO6pa3nTb Ha 3KpaHe UHaUKaTopa cne-
ayolmm obpasom: umcpy ns AD00+0 — B KpaiiHem cnpaea
pa3psine vHaukatopa, u3 AD00+1 — Bo BTOpoM crnpasa paspsi-
ne, ua AD00+2 — B TpeTbeM cnpaea, U u3 AD00+3 — B kpait-
HeM cnesa. BoT 1 BCs 3apaqka, ecTeCTBEHHO, € y4ETOM NnpaBun
pa6otet ¢ HCMS-2xxx.

MNepBbIi War, KOTOPLIA Mbl cAENaeM — BBeOEeM HEKOTOpoe
ynpoLleHue B YNOMsIHYTHIE TONLKO YTO Npaeuna paboTkl C UH-
nukatopoM. Kak Bbl NOMHUTE, Mbl FOBOPUITA © TOM, YTO HY>XHO
BLIBECTU B CABUIOBLIN PErMCTP MHAMKaTOpa BHavane nHgop-
MauMio, KacaloLLylcs NepBbIX CTONBLOB 8cex Yembipex omo-
6paxcaembix cumeonoe U OTkpbiTb VT 1, 3aTeM Kacarwluyocs
BTOPLIX CTONGLOB 8cex yembipex omobpaxaembiX CUME0/I08
M OTKpLITE VT2, n T. A. OTO 03HA4aEeT, UTO Nepea BLIBOAOM B
CABUIOBbLI PErUCTP MHOPMaLMKU Mbl [OMKHB! TaK UK nHave
obpabartkiBaTh BCe YeTbIpe 0TObpaxaeMbix cUMBONa OOHOBPE-
MeHHO. [1Ns HauYMHaKOLWKNX 3TO AOCTaTOMHO CrOXHasA 3anava.
U106k €€ YNPOCTUTL, AaBaiTe NoCTynM cneayowmm obpa-
30M. Mei 6ynem oToBpaxatb cumBonsl no oaHomy. Kak? CHa-
vana saHeceM B COBUroBbii peructp B 6UThl ¢ 1 no 7 nHdop-
Mauuio, kacawlyywcs nepsoro ctonbua Toro cumeona,
KOTOpPbLIV AomkeH oTobpasnTbCsi B KpailHem cnpaBa paspsiae
uHoMKaTopa, a B 6uThl € 8 No 28, OTBETCTBEHHLIE 3a COOTBET-
cTByloLMe CTONGUBl OCTarnbHBIX CUMBONOB, 3aHECEM HynW.
Otkpoem VT1 un otoGpasvm nepebit ctonbew, 3Toro npaeoro
cuMBona. 3atem, No-npexHeMy 3aHynue GuTbl 8-28, B 6UTHI C
1 no 7 3aHecem MHGOPMaUUIO OTHOCUTENLHO BTOPOro CTONG-
ua aToro NPaBoro CUMBONA, BLIBEAEM TONyYeHHbIe 28 6UT B
coevroBklii perucTp u, oTkpeie VT2, otobpasum BTOPON €ro

K
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cTonbel. Janee, aaHecs onatb-Takn B 1-7 6wtk uHpopMa-
LMI0 O TPEThEN CcTpoke oToBpaxaeMoro cumeona, a B 8-28
6UTHI — HyNnW, BeIBEOEM WX B pernctp, oTkpoem VT3 u orto-
6pasum Tpetuin cTonGel, a 3aTeM aHanoruiHo emy 4HeTeep-
Thith M NaTeIR. Takum oBpasom, Mbl oTobpasMm Beck CUMBON,
Npy 3TOM OCTanbHbIE TPY CMMBONA oTo6paxeHsl He ByayT, T. K.
B 6uUTHI, UX hopMUpPYIOLUME, Mbl BCE BpeMst 3aHOCUNW HYNW.

Lymalo, 4To Bbl YXe Aorafanuce, 4To Ans otobpaxeHns BTO-
poro cYMBONA COOTBETCTBYIOLLYIO ero cTonbuam uHhopMaLmio
Mbl ByfieM 3aaHocuTe B Utk c 8 o 14-4, aB 1-71B 15-28 ouThl
onsaTk Byaem nomewars Hynu. 3aHocs B 8-14 6uTkl HGopMa-
LMo, yNpaensoLLylo ceetoaMofamy nepeon, BTOpoi U T. A.,
BMAOTH [0 NATOM KOMOHKU W OTKPbIBas NocrneaoBatenbHoO BCe
Te xe VT1, VT2, ..., VT5, Mmbl oTo6pa3um BTOpoH CMMBOIN Npun
noratleHHbIX NePBOM, TPETbEM M YeTBepTOM. ECTecTBeHHo, Ans
oToBpaxeHnst TPETLEro CMMBONA COOTBETCTBYIOLLYIO ero CTof-
6uam nHdopmaumio Ml Byaem 3aHocuTe B 15-21 GuTel, a no-
MellaTe Hynu 6ygem B 1-14 v B 22-28 6utel, a ona oTobpaxe-
Hus YeTBepToro cumeona 3avynate yaem 1-21 6utel, a
nHpopMaLmIO, COOTBETCTBYIOLLYIO ero ctonbuaM, cTaHeM Bbl-
BOAUTL B 22-28 OUTBI.

Wtak, 3apada cnerka ynpoctunace. Mel cobrpaemcs B cooT-
BETCTBUM € ONUCaHHBIM B ABYX NpeAbiayiumx abaatlax ynpolieH-
HBIM anropuTMOM BbIBOAUTE B MHAMKATOP CMMBOSLI NOCNEeno-
BarensHo — cHauana u3 AD00+0 B kpaiiHuii cripasa 3HaKoBbIN
paapsif, aatem us ADOO+1 Bo BTOpO# crnpaea, U T. f. YTo HaM
ONA 3TOr0 HYXKHO?

Ham HyHO HanucaTe NofnporpamMy, kotopas otobpaxana
6bl udpy, nomelleHHyto B oauH U3 peructpos MK (nycTe onga
onpepeneHHocTy B R2) B pa3ps nHaukaropa, HoMep KoToporo
paamelleH B Apyrom pervctpe (k npumepy, B R3). Taioke ans
onpefeneHHocTy GyfeM cunTaTh, YTO HOMep KpaiHero crpasa
oTo6GpaxaeMoro uHgukatopom cumeona — 0, BToporo cnpasa —
1, TpeTbero crnpasa — 2, U YeTBEpPTOro crnpaea, T. €. NeBoro —
3. Nyuwe 3t Homepa BeIGpaTk UMEHHO TakuM o6pasoMm, 1 Tor-
na nz AD00+0 cvMmBON BbIBOAUTCS B HYNEBOW paspsaf nHavka-
Topa, uzs AD00+1 — B nepBubIvi paspsg, us AD00+2 — Bo BTO-
poit paspsag, a ns AD00+3 — B TpeTui paspsg.

Ewle paz NoBTOPIOCh, HAM HyXHa nognporpamMma (HasoBem
ee VIVHCMS), BbiBogsiLLast CUMBOJ1, pa3melleHHbIA B pernct-
pe R2, B paapsg uHamkaTopa, HOMep KOTOporo NnoMeLleH B pe-
ructp R3. Ecnu oHa Gy/JeT B HalleM pacnopsikeHum, To NocTas-
neHHas 3afada (BbIBOA MHGOPMauMn B MHAMKaTOp U3 A4eeK
MuKpokoHTpornepa ¢ agpecamu AD00+0 - AD00+3) nerko pe-
WKTCA NpY NMoMoluy cneayioLlel NporpamMmmMKu:

OTBHCMS:

MOV RI1,#255

OTBHCI:
MOV R2,AD00+0
MOV R3,#0
LCALL VIVHCMS

MOV R2,AD00+1
MOV R3,#1
LCALL VIVHCMS

MOV R2,AD00-+2
MOV R3,#2
LCALL VIVHCMS

MOV  R2,AD00+3
MOV R3,#3
LCALL VIVHCMS

DJNZ R1,0TBHCI!
RET

Mepen Bamn npocTeHbKas Nognporpamma, kotopas 255 paa
BBINOAHSAET chnefyllume OeicTBUs: BHavane romeulaet 8 R2
naHHble 1z suelikn ¢ agpecoMm ADQ0O+0, a B R3 — Home, T. €.

N4

afpec sueikvu UHAVKaTopa, rhe HyxHo oTobpasutb 3TV AaHHble,
1 BblablBaeT 3afyMaHHyl0, HO elle He HanucarHyo VIVHCMS,
BBIBOASILLYIO CUMBO/, pasMeLleHHbIl B pernctpe R2, B paspsa
VHOVKaTopa, HOMep KoToporo rnomelleH B perucTp R3. 3arem
nomewaetr B R2 faHHble U3 auerkn ¢ agpecom ADOO+1, a B
R3 — eauHuLy, v BHOBb Bbi3biBaeT VIVHCMS. To xe camoe no-
Bropsietcs ¢ AaHHeIMU U3 AD00+2 n ADOO+3, koTopele nonaga-
0T COOTBETCTBEHHO BO BTOPOW M TPETUIA paspaabl uHavkaropa.
U Bce! Kak Tonsko mMel chopmynvpoBany TpeGosaHus K TOMY,
yTo Xe gomkHa genate VIVHCMS, Hanucate nognporpammy,
peLaloLLylo OCHOBHYIO 3afayy, okazanocb AOBOSBHO NPOCTO.
Bce cnoxHocTM Tenepe MMeHHo B nognporpamme VIVHCMS,
Mbl CKOHLIEHTPYPYEM CBOM yCUNust Ha Helt, U ckopo Bbl yoeau-
TECbh, YTO OHa HE CTOMb YK CNOXHa.

A Tenepsb eLue ofHo HebonbLLoe oTeneveHue. MovemMy s pe-
wun seigenvts VIVHCMS B oTaentHyo nognporpamMmMy, Koto-
pas [orMKHa BbIBOAWTE CYMBON, pasMelleHHbIN B perncTpe R2,
B pa3psl MHAVKaTopa, HoMep KOTOPoro nomelleH B pernctp R37
Kak onpenenyts, Korga Hy»HO MbITaTbCsA TE UAK MHbIE [eiCTBUS
BbIHECTM B ofipefeneHHyIo Noanporpammy, U kak copmynmpo-
BaTh, YTO e 3Ta noanporpaMma [orkHa Aenarts?

OtseT npocToilt — nioBble AeNCTBUA, KOTOPLIE BaM NpUaeTcs
fenatb B Bawei nporpamme Bonee, 4eM oAUH UNW OBa pasa,
yao6Ho oopMUTL B BUZe NoANporpaMMel CO Cpasy MOHATHBIM
nns Bac uMmeHem. Hanpumep, Bel He pas Gygete B CBOWX Npo-
rpamMmmax oCyLUeCTBNATL onepauum yMHoXeHUs ofHoro 16-pas-
pAOHOTO wKcna Ha ApYyroe Unv Aenute 32-paspsaaHoe YUCno Ha
16-paspsgHoe, crnefoBaTenbHo, 3TU AENCTBUA HYXHO odopMUTb
B BUOE COOTBETCTBYIOLLMX MoAnporpamMm (B oaHOM U3 cnegyto-
LMX rNas Mbl TLWATensHo ux pa3bepem). o Toi xe NpUynHe Mbl
BbIAENUNM B CAMOCTOSITENbLHYIO NoANporpamMMy npotiece npeot-
pa30BaHus [BOVMHOTO YMCNa B [IBOVMHO-AECATUHHOE (BCIOMHM-
Te rnaey 3) — aTa noanporpaMmma Beeraia HyxHa, ecnu Bel cobu-
paetech 0To6pasnTb Ha 3HAKOCUMHTE3VUPYIOLLEM UHAOMKETOpe
pesyneTaThl TEX MY MHBIX U3MEPEHWIA MW BbIMMUCTIEHWIA.

[a v 3auem naneko xogutb? BCNnoMHWTE, Kak Mbl OpraHn3o-
BbIBaNM BbiBof MH(bopMaLmm Ha akpaH HT1610. Mul 3aaHecnv B
akkymynstop umicno us ADOO+7 v BbI3Banu noAnporpaMmy
SIMBOL1, 3atem — uucno u3 AD00+6 u cHoBa Bbl3Banu
SIMBOL1, u T. A. Bam 310 HMuero He HanomuHaet? A nognpor-
pamma DISPLEY u3 pazaena, nocBAWEeHHoTo ANC318? Mpu ee
BblzoBe B RO mbl nomMewanu uicno ot 0 Ao 7, u oHa ganee
uaenekana uucpy ua sueitkn namst MK ¢ agpecom ADOO+n
(n=0...7), v BeIBOAUNa €70 B NopT P1 ana otobpaxeHus B N-i
paspsg AJIC318. Kak BuaunTe, No KpanHei Mepe B TOM crydae,
KOIfla BaM HYXXHO BLIBECTW Ha TOT WNW MHOW aucrnei udpo-
BYI0 MHpopMaumio (a aTo Beerna He MeHee 3-4 undp), oHeHb
nonesHo BbleNUTh B CaMOCTOSTENbHYIO NoanporpaMmy Bee
[eicTeus Mo nepeckifike CMMBONa Ha AUChnen, Npy SToM cam
nepechinaeMblit CMMBOI (a ecrni Hago, To U ero MecTo otobpa-
KEHUS Ha MHOMKaTope) AOFKHBI HAaXoAUTCs B KakoM-HUGyab
pervctpe (peructpax) Hawero MK. Ecnu Bbl NPUBBIKHUTE 3TO
JenaTte, To HanmcaHHble BamMm nporpammel ByayT npotue, cTpor-
Hee U BesowmnboqHee.

Kctatv, npy Hanucanuy nofnporpammel BelBofa ungp B
DV-16100 (cMm. rnaey 3) st MoneHWncs BuIAENUTE COBOKYM-
HOCTb KOMaH[, OpraHuayloLmx BulBof Lndpsl B MHAMKATOP,
B OTAENbHYI0 NoanporpaMmmMKy. PesynsTar He 3amefnun cka-
3aTbcs — MNOCMOTPUTE, cKonb GonbLUoh N CNOXHOW Oka3a-
nacek nporpamma 1IZOBR1! A ecnu 6el He Nonexuncs, To no-
nyumnock 66l HEHTO noxoxee Ha nognporpammy INDVIV (cm.
rnasy 2). Kctatu, MoxeTe B kauectse npumepa nonpotosars
COBEpLUIMTE TaKylo onTUMMU3auuio noanporpammel IZOBR1
caMocTosATeNLHo, 310 ByaeT NnonesHon NPakTUKon.

Wrak, BepHemMca K Hawnm Baparam. [NoanporpamMma BelBoAa
nHdopmaLum Ha nHankatop HCMS-2xxx Hamu yxe Hanucaxa,
1 Ternepb HYXHO TONbKO COCTaBUTL OTAESbHYIO NoanporpammMy
VIVHCMS, koTopast IomkHa BbIBOAWUTL CUMBOI, pasmeLleHHbIA
B peructpe R2, B paspsag uHavkatopa, HoMep KOTOporo noMe-
weH B peructp R3. 3aiimemes 3TUM.

BCnoMHUM, 4TO NpY oTobpa)keHnn Toro UnNvu MHoro cuMeona
Mbl JOfMKHBI B CEMb BblIGpaHHbIX A4eeK CABUIOBOTO pernctpa
HCMS-2xxx BbIBECTU BHauane nHdopMauuio o ToM, Kakue 13



OCHOBbDBI CXEMOTE XHNUKMN

ceBeToamonos nepeoro ctonbua dopmupyloLen nsobpaxeHne
MaTpuLb!l AOMKHE! ObITE 3aMOKEHB!, @ Kakue noralleHsl, 3aTem
Tyfa e BbIBECTM aHanoruuHylo uHdopmaumio gns BTOpPOro,
TpeTLero, YeTBepToro 1 natoro ctonbuyos. Bot Bam 1 Bonpoc —
oTKyAa B3siTb 3Ty uHdopmaumio?

O6patumces k puc. 39. Ha Hem cxematuueckn un3obpaxkeHb!
HECKONBLKO BAPWaHTOB Hallel 3HaKOCUHTE3UPYIOLLEN MaTpuLb!
dopmaTta 7*5 co cchopmmupoBaHHEIMK M306PaXKeHUsIMI CUMBO-
nos “0”, “3" 1 “3,” (B nocnegHem cnydae — uudpa 3 ¢ naylien
cpasy rnocne Hee AECATMYHOM 3ansTon). [ins Toro 4YTobwl 3TH
umdpps! 6bin cchopMmnpoBaHbl peanbHbLIM MHAUKATOPOM, HYX-
Ho, 4YTOGk! Te cBeToAMOAB! MaTpULlbl, KOTOpPbIE COOTBETCTBYIOT
KBagpaTtukam, cogepxawmm umdpy 1, 6binu 3adokeHsl, a Te,
KOTOpbIE COOTBETCTBYIOT MYCThIM KBaApaTukam — MoratleHsl.
370, Aymalo, MOHATHO BCEM, KTO YATAET 3TH CTPOKM.

Hanee BcnomHum, 4TO Npu otobpaxkeHun nepeoro ctonbua
(oTkpuiBaHUK VT 1) NepseI nepecnaHHbliit B COBUIOBbLIA PEFMCTP

Undpa0” Ludppa“3” Lvdppa™3,”

Puc. 39

61T oTBEYAET 3a COCTOAHKE NEBOIO HKHENo CBETOAUOAA 3Ha-
KocuHTeaunpyLLen matpuukt (6ut1 = 1 — ceeToamog 3aropuT-
cs, 6ut1 = 0 — noracHet). BTopoW 6UT, kaKk ToXe HETPYAHO
BCNOMHWTE, OTBEYAET 3a BTOPOW CH3Y CBETOANOA 3TOFO Xe CToN-
6ua, 1 T. 4., BNNOTL [0 CEALMOTO, KOTOPLIV OTBEHAET 38 Ccefb-
MOW CHM3Y, T. €. 3a BEPXHWA CBETOAMOA BCE TOrO e MepBoro
cTonbua. A Tenepes BHMaHue! C y4eTom ckazaHHoro, fins Toro,
4YT06LI 0TOBpPa3uTL NEpPBY KOMOHKY Lmdpkl 0, Butbic 1 No 7 B
CABWIOBOM pErUCTPE AOMMKHBI MMETH Cneaylollue 3HavyeHus:
6utlt = 0, 6ut2 = 0, 6uT3 = 1, 6UT4 = 1, 6BUTS = 1, 6UTE = 1,
6ut7 = 0. Ins oto6paxeHns BTOPOIt 1 TPeTbeW KOMOHOK Lud-
pb! 0, 6uTEI € 1 MO 7 B CABUIOBOM PErMCTpe AOMKHL! UMETL Cre-
oywowme 3Havenus: 6utl = 0, 6uT2 = 1, 6ut3 = 0, 6uTd = 0,
6urs = 0, 6uté = 0, 6uT7 = 1. UTobEI OTOGPa3nTL YETBEPTYIO
KONMoHKY Lundpsl 0, 61Tel € 1 Mo 7 B cABUIOBOM PEMMCTPE AOIMK-
Hbl MMETE crnefyoLime 3HaveHus: 6utl1 = 0, 6ur2 =0, 6ut3 =1,
6ut4 = 1, 6utd = 1, 6UT6 = 1, 6UT7 = 0, a ANA NATON KOMOHKK
BCE CeMb GUT, nepeckinaemMble B CABUIOBEI PETUCTP, AOIDKHb!
6bIT HYNEBBLIMU.

A cneuuransHo Tak noapobHo pacnncan cocTosHUE BCEX CEMM
61T ONA KaXK4oW 13 NMATU KONMOHOK — B OMUCHLIBEGEMOM 37€eCh
npuHuune dopmmpoBanua Lndp Ha 3KkpaHe MaTpuiHOro HAKn-
kaTopa o6a3aTensHO Hy>Ho palobpaTtbes Tak, 4Tobwi 6bina uc-
KniodeHa nioGas HeACHOCTE UK OBYCMBICITEHHOCTb, B NMPOTUB-
HOM crydae Bbl O4EHb CKOPO MOTEPSIETE HWUTL PacCYXAEHUNA.
Ecnu Bam 4To-To oKa3anoch HEMOHATHBIM — eLye pas BHUMa-
TensLHO MpouUTanTe codepXXxuMmoe nocrnenHunx Apyx absaues u
BHUKHWUTE B MPUBOAMMYIO B HMX MHGOpMaLIo.

Wnem panee. Naante pasbepemcs ¢ Guramu, opMUpyoLLn-
My Lmdopy 3. s Toro, 4Tobel 0T06pa3vTh NepBYIo KONOHKY Lmd-
pel 3, 61THI € 1 NO 7 B COBUrOBOM PEMMCTRE AOMKHBI UMETL Crefy-
rowpme sHayeHus: 6ut1 = 0, 6uT2 = 0, 6uT3 = 1, 6utd = 0, 6UT5 =0,
6uT6 = 0, 6UT7 = 1. [iNs oTo6parkeHns BTOPOWM KOMOHKM Lndipel 3,
61Th ¢ 1 MO 7 B COBMIOBOM perucTpe OorkHel MMETL CriedyloLume
3HaueHus: 6uT1 =0, BKuT2 =1, 61MT3 = 0, B1Td =0, BKUTS = 1, BUTE =
0, 6uT7 = 1. TpeTbsa koNoHKa Npeanonaraet, 4To 6utl = 0, U2 =
1,6ut3=0, 6UT4 =0, BUTS =1, 6UTE = 1, BUT7 = 1. UTOOLI OTOGPa-
3UTk YETBEPTYLO KOMOHKY Tpowku, 61Tel € 1 o 7 B ¢OBUroBoM pe-
MMCTPE AOMMKHBI MMETL CneayrLLme 3HadeHus: 6ut1 =0, 6ut2 =0,
6uT3 = 1, 6UT4 = 1, 6UTS = O, BUT6 = 0, 6”UT7 = 1, a ANA NATON
KOMOHKM, KaK 1 B NpebIayLLIEM crnyyae, Bce ceMb BUT, nepectina-
€Mble B CABWIOBbLIN PEerucTp, AC0MKHb! GbiTe HYNeBbIMU.

mE earaey oJocne meam

Tpetnin npumep — undpa 3 co cTosLen nocne Hee Aecs-
TrYHoW 3ansToit. PopmupyroLLmre nsobpaxeHue 3TOro CMMBONa
(TouHee, ABYX CMMBONOB, BEAb AECATUYHAA 3aMaTas camocTo-
ATENbLHBLIA CUMBON) BUTBI AN KOMOHOK € NEPBON MO HYETBEPTYHO
COBEpPLUEHHO MAEHTHYHBI B1Tam ANA 3THX Xe KONOHOK, dhopmMu-
pyowwmx undpy 3. B 3TOM HeT HU4erc yanBuTensHoro — 1 tam,
1 Tam chopmupyetcs umdpa 3. A BOT nsiTast KONOHKa AnsA umd-
pbl CO CTOSILLEI Nocne Hee AeCATUYHO) 3anaTon (npuyem nio-
6oit, He TONLKO TPOKK) AOMKHA BLIMAAETL cneqytouum obpa-
30M: 6utl =1, 6uT2 =1, 6UT3 = 0, 6UT4 = 0, BUTS = 0, BUTE = 0,
6ut7 = 0.

A Hapetocb, paccMOTPEHHbIE NPMMEPDL! A4aloT ACHOE, YeTKoe
1 oaHo3HauyHoe o6bscHeHve nprHUMna dopmmnpoBaHus uMdp
Ha 3kpaHe maTpuyHoro nHavkarTopa. Ketati, coBeptueHHo aHa-
norudHo oHu chopMmpytoTes 1 B uHaukaTopax Tuna DV-16100,
HO BXOASLLMIA B COCTaB 3TUX MHAMKATOPOB KOHTPONMep BbiMon-
HsieT Takoe ropMupoBaHmue caMmocTosTernbHO, Gnarofaps Yemy

npouecc BeiBofa B HEro uHgopmauuit HamHoro mpotile, Yem
aHanormyHelt B HCMS-2xxx.

Morigem ganbtue. Kak Mbl ToNbKo 4TO yoeaunueb, Kaxaomy
13 otobpaxaembix Ha HCMS-2xxx cumeony AorkHe! GbITe Mo-
cTaBfeHbl B COOTBETCTBUE MATb 7-6UTOBLIX YKMcen: nepeoe —
¢ nHcpopmaumel ons NepBON KONOHKK, BTopoe — ¢ MHdopma-
LUurein ans BTOpor KONOHKK, 1 T. A. Bbl, HaBepHoe, He 3abbiny,
4YTO siYEVKM Kak NamaT nporpamMm Hawero MK, Tak 1 namsaTti
AaHHbIX, 8-paspsgHele. CnegobarerisHO, MHopMaLMio O KadK-
[0M CUMBONE Ham NPUAETCA XpaHUTb B MATK sYeitkax namaTik
nporpamm. Ecnu Ham npegcTtouT oTobpaxaTts 32 cumeona, UH-
dopmauus o Hux 3anmeT 32-5=160 6anT namsTh nporpamm,
ecnvt 128 cumBonoe — To 128-5=640 GaitT. 3TO HY>XHO y4nTbI-
BaTk MpW aHanus3e Toro, XBaTWUT N Y MPUMEHAEMOro MUKPO-
KoHTponnepa obbema M3Y 1 gns nporpamMmel, 1t AMs 3TUX AaH-
HbIx, unu Nnpuaetcs npumeHaTb MK ¢ 6onkuvm obbemom M3Y.

Cornacutechb, €CTECTBEHHO, YTO MEPBLIMK B 3TOM Maccuee
nHdopmaumu, Heobxoammon gns dopmuposanus nsobpaxe-
Hus undp (3TOT MaccyB HasbiBalT Tabnuuen 3HakoreHeparo-
pa) forkHbl 6bITh 5 GalT, Tpebyemblie Ans hopMupoBaHus Lmd-
pul 0, 3a HUMK 5 6anT ¢ uHdopmauuen ans umudps! 1. 1 T. 4., Mo
KpaiHein mepe o umdpsl 9 BknounTeNsHO. JIoMMYHO Takke u
TO, UTO BHYTPW Kaxabix nsTu 6aiT, Hecywmx uHgopmauuio o
TOIt unn MHOM uMdpe, nepseuli GalnT conepxuT nHopMaumio,
Heobxognmyto Ans opMUPOBaHUS NEPBOW KOMOHKM 3TOM Lind-
pbl, BTOpoit 6ant — uHcopmauuio AN BTOPOW KONMOHKK, Tpe-
THA 6anT — ONs TPeTbEeN KONOHKK, YETBEPTLI — AnNs YeTBep-
ToM 1 NaATeIN — nATol. Mo KpaiHelt Mepe, ecnu cobnocTh
MMEHHO Takoi MOpAAOK, MHTEpecyloLas Hac nognporpamma
VIVHCMS HanuueTcss oTHocuTenbHo npocTo. Jlobol xe gpy-
roit MopsAoK cnefoeaHus Hdopmauuy B Tabnuue aHakoreHe-
paTtopa 3aMETHO YCNOXHUT Hally noanporpaMmmy.

Kctati, a kak Bel AymaBeTe, nodemy Tabnuua sHakoreHepaTo-
pa formKkHa XpaHUTBCA MMEHHO B NamsaTi nporpamm? He fora-
Hanuce? Hy a roe xe ewe? Bedb 1t NamaTe AaHHBIX, U perMcT-
pbl TEPAIOT CBOE COAEPKMMOE MPU BbIKMIOHEHUM MUTaHUSA.

Y Bac MOXET BO3HUKHYTb elle oduH Bonpoc. MHdopmaumsn
ONs BeIBOAA B COBUIOBLIN peructp 7-6utHas, a suenkn nams-
T® — 8-6UTHble. Pa3psaHOCTE OAHOMO He COOTBETCTBYET pas-
psaHocTy gpyroro. Kak 6eims?

Hy, Ha camom gene, xpaHuTe 7 61T nHdopmauuu B 8-6utHon
fueitke MoxHO (HaoBopoT Henb3s). [laBaitTe AOrOBOPUMCS, YTO
aTa 7-6utHas nHdopmauus 6yaeT y Hac XpaHuTbCs B MNafLimx
cemu 6uTax oTeBejeHHoro noa Hee GarnTa. B cTapiluem, BOCbMOM
ero 6uTe, KOTOpPLI MBI HUKaK He Bynem UCMonbL30BaTh, MOXET C
paBHbIM ycniexom 6eiTe 1 O 1 1. TNycTb AN onpegeneHHocTH
ato ecerga bypmet 1. 31o abconTHO HECYLLECTBEHHO, BaXXHO
TO, YTO Mb! AOMKHBI UCKIIOHNTE NI0BeIE HeonpeaeneHHoCTn —
3TO MpaBwKno, KOTOPOro BCeraa None3Ho NPUaepPKUBaTbCs.

WTak, Mkl 1OrOBOPUNUCE, YTO B NamATK MPOrpaMm HaunHas ¢
HEKOTOpOro onpefeneHHoro MecTta (MOMETUM ero kakoi-nubo
meTkor, Hanpumep TABZNAK:) xpaHstcs 5 6anT ¢ uHdopma-
uueir ans otobpaxenus uudpot 0, 3a HuMKM — 5 6ainT ¢ nHdop-
maumen ansa otobpaxeHus Ludpst 1, 3aTem no nsiTb 6anT ¢ UH-
dopmauuen Ans ABOMKKW, TPOWKK, ..., BOCbMEPKKU, AEBATKN.
[anee, nocne 9 B wecTHagUuaTMpy4HO CUCTEME MAYT elle
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"3HAKOTEHEPATOP HA 32 CMBOJIA
TABZNAK:

;LIMOPA 0 [00H]

DB  10011110B,10100001B,10100001B,10011110B,10000000B
;IIMOPA 1 [01H]

.DB  10000000B,10000000B,10000010B,10111111B,10000000B
;LIMOPA 2 [02H]

.DB  10100010B,10110001B,10101001B,10100110B,10000000B
;LIUOPA 3 [03H]

.DB  10010001B,10100101B,10100111B,10011001B,10000000B
;LIUDPA 4 [04H]

DB  10001111B,10001000B,10001000B,10111111B,10000000B
;LIPPA 5 [05H]

DB 10010111B,10100101B,10100101B,10011001B,10000000B
;LI APA 6 [06H]

.DB  10011110B,10100101B,10100101B,10011001B,10000000B
;LINOPA 7 [0TH]

.DB  10100001B,10010001B,10001001B,10000111RB,10000000B
J1IMA®PA 8 [08H]

DB  10011010B,10100101B,10100101B,10011010B,10000000B
;IIMOPA 9 [09H]

.DB  10100110B,10101001B,10101001B,10011110B,10000000B
;IIOPAR A [OAH]

.DB  10011110B,10100001B,10100001B,10011110B,10000000B
;IIMOPA B [0BH]

DB 10011110B,10100001B,10100001B,10011110B,10000000B
;LIMOPA C [0CH]

.DB  10011110B,10100001B,10100001B,10011110B,10000000B
;LIVOPA D [0DH]

.DB  10011110B,10100001B,10100001B,10011110B,10000000B
;LINOPA E [0EH]

DB  10011110B,10100001B,10100001B,10011110B,10000000B
;IIUPPA F [OFH]

‘DB 100000008, 10000000B,10000000B, 10000000B,10000000B
ITMOPA 0,[10H]
‘DB 10011110B,10100001B,10100001B,10011110B,11100000B

IIMDPA 1,[11H]

DB 10000000B,10000000B,10000010B,10111111B,11100000B
:LIVIPA 2,[12H]

DB 10100010B,10110001B,10101001B,10100110B,11100000B
:LIVGPA 3,[13H]

DB 10010001B,10100101B,10100111B,10011001B,11100000B
IIVIOPA 4,[14H]

DB 10001111B,10001000B,10001000B,10111111B,11100000B
MDA 5,[15H]

‘DB 10010111B,10100101B,10100101B,10011001B,11100000B
1IM®PA 6,[16H)

DB 10011110B,10100101B,10100101B,10011001B,11100000B
IMDPA 7,[17H]

DB 10100001B,10010001B,10001001B,10000111B,11100000B
:LIVIOPA 8,[18H]

‘DB 10011010B,10100101B,10100101B,10011010B,11100000B
:IIVDPA 9,{19H]

‘DB 10100110B,10101001B,10101001B,10011110B,11100000B
IIUDPA A,[1AH]

DB 10011110B,10100001B,10100001B,10011110B,11100000B |
:1[M®PA B,[1BH]

DB 10011110B,10100001B,10100001B,10011110B,11100000B
[IIV®PA C,[ICH]

‘DB 10011110B,10100001B,10100001B,10011110B,11100000B
.IIVI®PA D,[1DH]

‘DB 10011110B,10100001B,10100001B,10011110B,11100000B
:1IU®PA E,[1EH]

DB 10011110B,10100001B,10100001B,10011110B,11100000B
:1[AGPA F,[IFH]

DB 10000000B,10000000B,10000000B,10000000B,10000000B

Puc. 40

I Cxemotexumnka No2 despans 2002

undpsl A, B, C, D, E u F (Hagetock, He 3abbinun). OTBeaem eule
no 5 aiT nog kaxayto u3 Hux. A kakue umdpbl MOyT B 9TOR
HEX-cucteme-panbiue, nocne F? Mpasunero, 10, 11, 12, ...,
19, 1A, 1B, ... 1F . Ecnv Bbl noMHuTe, Npy aHanuse AJIC318
Mbl [OroBapuBanu1ch, 4To xpaHsimecs 8 AD00+n ans otobpa-
weHus yncna 00000011B (03H) unu 00000111B (07H) fomkHbL

P

oTo6paxaTbCs B BUAE YNOMSHYThIX B CKODKax TPOWKU unu ce-
mepku, a ot 00010011B (13H) unu 00010111B (17H) — B BUAE
TPOKKU C 1ECATMHHON 3ansATOMN Nocre Hee UnM ceMepku C ToW
e 3ansaToi. [laBaiTe coxpaHyM aTy fOroBOpPeHHOCTb. [1py aToM
B noauuwsix ¢ 10H no 19H Mel paamecTum 5-Gaiitoeble hpar-
MeHThI, opMmpytoLLe usobpaxeHust cumeonos “0,", “1,”, ...,
“9,”. B utore Mbl AOMKHBI NONy4YnTh Tabnuly 3HakoreHeparopa,
npveeneHHyto Ha puc. 40. He nyraittecb, BCTpeTVB B Hei Ho-
BYIO ANA Bac aupekTusy accembnepa .DB — Ge3 Hee Hukak He
cchopmupoBaTk aTy Tabnuiy, T. K. UMEHHO OHa NpeanucbiBaeT
acceMBnepy pasMecTuTb OAvH 3a ApyrvM B NaMaTy NporpamMm
Te GailThl, KOTOpble 3anucaHbl Apyr 3a ApYroM Yepes 3ansTyto
nocne 310l AVUPEKTUBBI.

Tenepb MOXHO ckasarb, 4TO Mbl Npeogoneny camyto Gonb-
Wyl TPYAHOCTb Ha MNyTW Hanucawus NoAnporpamMmel
VIVHCMS — cchopmupoBany Maccve AaHHbIX, [ae no nssecr-
HOMY HaM NpUHLMNY pasMeLleHa Bcs HopmMaums, Heobxoau-
Mmasi ansa oTobpakeHus Ha HCMS-2xxx nto6oit us uudp.

[Hanee 3apauy Hanucanvs noagnporpammbl VIVHCMS MoxHo
yCroeHO pa3buTk Ha Ase: nepsas — hopMUpoBaHue Macc1ea
DaHHbIX, KOTOpPbI HAAO BLIBOAUTL B CABUIOBBIN PErucTp uHau-
KaTtopa, ¥ BTOpOi — BLIBOL 3TOTO Maccuea B uHAvkatop. Haw-
HeM c nepBoi. Ho nepen TeM, Kak aTo cAenatb, HYXHO elle
oreectu B O3Y MK obnactb 13 yeTbipex GaiT, kyna Mbl 6yaem
3aHocuTb uHOpMaLVIo ANS BbilueynoMsiHyToro (hopMupyemMo-
ro Mmaccuea faHHbIX. MycTb 310 ByAyT AYeikn € CUMBONMYECKU-
My umeHamn EKRAN, EKRAN+1, EKRAN+2, n EKRAN+3. B
Mnaawmx 7 6urax sueiriku EKRAN 6yayT pacnonaratbcs nep-
Bble 7 BbIBOAVMbIX B COABMWIOBBLIN perucTp 6ur, B Mnagwmx 7
6utax EKRAN+1 — eTopble 7 6uT, n T. 4. CneposarenkHo, nNep-
Basi U3 NOCTABMNEHHbIX 3afia4 CBOAUTCA K 3aHeceHWo nHgopMa-
uuu B suelikn EKRAN-EKRAN+3, a BTopas -— BbIBOJ €€ 13 HUX
B perucTp uHavkaropa.

Hwxe npueeneH parMeHT nognporpaMMbl, OCYLLECTBNA0-
wmit 3anonHeHue sueek EKRAN - EKRAN+3.

MOV A,#0
MOV COUNSK,A ;COUNSK M.E. PABEH 0,1,2,3,4,
;9TO HOMEP

BBEIBOOVIMOI'O CTOJIBLIA

MOV EKRAN,A

MOV EKRAN+LA

MOV EKRAN+2,A

MOV EKRAN+3,A ;IIPEOBAPUTEJNBHO 3AHVITUIIN

MOV
ANL
MOV
MoV
ADD
MOV

AR3
A,#00000011B ;R3 HE M.E. BOJIEE 3
R3,A
A, #EKRAN
AR3
RO,A ;:BROAJPEC TOM U3

:EKRAN..EKRAN+3,

:KVIA BBIBO
MOV DPTR,#TABZNAK
MOV AR2
RL A
RL A
ADD AR2 ;A =5'R2
ADD A,COUNSK ;A = 5*R2+COUNSK
MOVC A,@A+DPTR
MOV @R0O,A ;BEKRAN..EKRAN+3

:BBIBEJIW BAWT,
COOTB.
;TIEPBOM
KOJIOHKE

:OTOBPAXKAEMOI'O CHMBOJIA

Tenepb papaiite pa3bepemMcs € TeM, YTO AenaeTcs B 3TOM
dparMeHTe nognporpaMmel. BHavane Mbl 3aHynseM Hekylo rne-
pemeHHyto COUNSK (B Heit fomkeH XpaHUTbes Homep oTobpa-
»aeMoro ctonbua, T. e. OHa MOXEeT NPpUHUMaTL 3HaYeHus Nutlib
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0, 1, 2, 3, 4) v siueriku EKRAN — EKRAN+3. Kak Bbl [OMKHbI
MOMHIWTb, TOMLKO B OAHY U3 3TKX slueek Mbl BbiBefieM MHgopMa-
umo ans otobpaxenusi: B EKRAN, ecnu 6ynem orobpaxars
CUMBON B NpaBoM paspsife nhaukartopa, B EKRAN+1, ecnu Bo
BTOpOW crnpaga, 1 T. 4. OcransHbIe e, YTobwl cBeToavoaLl Heo-
TobpaXkaeMbIx CUMBONOB He Fopeni, AOMKHbI COAepXarb Hyrnu.
Hanee, nepeHocM u3 R3 B akkyMynstop HOMep paspsifia uH-
AmKaropa, B KOTOPbIWA Halla noanporpaMMbl AoMmkHa BLIBECTH
MHOpMaLmio, 1 ANs CTPaxoBKu OrpaHUyuM ero Yucnom 3 npu
nomotn komanast ANL A #00000011B. 3arem cknagbisaem
3TO YMCNO C aApeCcoM SUYEIKM, KOTOPOW Mbl fianu CUMBONUYEC-
koe ums EKRAN (1meHHO ¢ agpecom, a He C COaepuMbIM, Ha
YTO YKasblBaeT 3Hak # nepepn umenem EKRAN). Yto npu atom
nony4unocs? Ecnu B R3 nepen cnoxenuem 6uin 0, T. e. npea-
nonarancsi BeIBOA B KpawmHuii cripaBa paspsz uHaukaropa, To
rnocrne cnoXeHus B akkymynsitrope 6yner xpaHuTecsl He Uame-
HUBLLMACH agpec siueriku ¢ umenem EKRAN. Ecnu B R3 nepen
cnoxeHuem 6eina 1, . . npeanonarancs BLIBOLA BO BTOPOWA
cripaBa paspsii MHAMKaropa, TO Nocne CrNoXeHWs B akKymynsi-
Tope Byner xpaHuTbes agpec cneayrotlein sueitku (EKRAN+1),
IBoitka B R3 pacr B akkyMynsitope nocrnie cnoxeHusi afpec
EKRAN+2, Tpoiika, Kak HeTpyaoHo goragartbcs, — anpec
EKRAN+3. A Beilb MMEHHO 3TO HaM 1 BbINo HyXHo!

Hanee mebl coxpaHsiem 3TOT HaneHHbIl agpec B RO, a B pe-
ructp DPTR 3aHeceM agpec HauansHom siueiikii Tabnmusl 3Ha-
koreneparopa (MOV DPTR,#TABZNAK). Mocne atoro B akky-
mynsitop 13 R2 nomelaem 4ucno, KOTopoe Ham npeacTourt
orobpasute. Vpywas sarem komaHga RL A ocywiecTeur, kak
BUOHO 13 prc. 41, caBur kaxxgoro 6mTa Halero ABOUYHOIO Yic-
na Ha OAHY NO3ULIMI0 BNEBO, YTO 3KBUBAMNEHTHO YA BOSHMIO YUC-
na (Ha puc. 41 B akkymynstope go casura 6eino 4ucno
00000111B=7pec., a nocne cagura — 00001110B=14pec.).

3auem 310 Hy*HO? A BOT 3auem. NMonoxwmm, otobparkaemas
uucpa — asoiika. I ne B Tabnuue 3HakoreHepatopa Mbl [JOHKHLI
HalTu nHdopMaLmio Anst opMMpoBaHUsi €e Nepeoro, BTOPOro,
..., NsToro cronbuyoB? BCnomMHUM, YTO B NepBbIX NsTH Galitax
tabnuusl (TABZNAK+0... TABZNAK+4) xpaHstca Gawtel gns
dopmmpoBanus Undpel 0, B cnepytowmx nstu (TABZNAKHS. ..
TABZNAK+9) — umncpbl 1. MHdopmalus ans nepsoro cronéua

m
clofoleleliilitlelefolol il el

AxkymMynsTop
nocne capura

AxkymynaTop
Ao caosura

Puc. 41

NBOVKK XpaHuTcs B siueiike TABZNAK+10, ans sBToporo ctontua
— B TABZNAK+11, ..., ans natoro cton6ua — B TABZNAK+14.
B obuem Buae, npu noMoLLm popMynsl MOXHO 3armcarb, YTo
vHopMaLuust A4ns n-ro ctonbua uudpel 2 XpaHUTes B siueirke
namsATv Nporpamm ¢ agpecom TABZNAK + 2-5 + n, rae gns nep-
Boro cron6ua n=0, ansi BToporo — n=1, ..., AnNs nAToro — n=4.
Ecnu mbl xoTum otobpasuts umndpy 3, To MHbopMauua ans
ee n-ro cronbua xpaHUTCs B Auelike NamaTu Nnporpamm ¢ ag-
pecom TABZNAK + 3-5 + n, ans uudppsl 7 — TABZNAK + 7-5
+n,uT Ao

Tenepb BaM NOHATHO, UTO 118 HAXOXOeHUs1 6aliTa ¢ CooTBET-
CTBYIOLLEN HYXHOMY CTONGUY oTobpaxaemoi Lndpsl Hopma-
Luer Ml JOMMKHBI B3sTh aApec Hayana Tabnuubl 3HakoreHepa-
Topa (#TABZNAK), npuGaButb K HEMY YMHOXEHHYI0 Ha MATb
orobpaxaemyto Umdpy, 1 K Cymme nprbasuts HoMep n orobpa-
*aemoro ctonbua. Tenepb BepHEMCH YyTh Hasag, k komahae RL
A, koTopasi, Kak Mbl FOBOPUIK, YBENWYUBAET BABOE BLIBOAUMOE
Ha uHOuKaTop uucno. Ewe oAHO BuINMOMHEHWe 3ToM KoMaHAabl
y4EeTBEPUT 3TO UNCNO, a NpubarneHue K HeMy COAEpPHMMOro pe-
ructpa R2, rge no-npexHeMy xpaHutcs npeaHasHayeHHas ans
orobpaxeHinsi Lngpa, NpUBeaeT K TOMY, YTO B aKKyMynsitope y
HaC OKaXKEeTCs YMCo, POBHO B NATL pa3 Gonkluee, yem oTobpa-
*aemas umdppa u3 R2. To, uyto Ham 1 Hy»Ho! Tenepb ocranock
nws NpubaBuTe K akkymynstopy komangon ADD A ,COUNSK
cogepxumoe siueitk COUNSK (B HeW gorkeH xpaHuTbCa HO-
Mep otobpaxkaemoro cronbua, NpU4eM MMEHHO B HY>KHOM Ham
suae — 0, 1, 2, 3, 4), u Mbl pacnonaraem BCEM, 4YTO HaJo Ans
HaxoxaeHust nHpopmauuu o0 nepeoM cronbue otobpaXkaemon
umdpbl.

Crosiasi panee komanga MOVC A @A+DPTR BrinonHser
cnepyoilee AerCTBUe: oHa CKNaAbiBaeT COAepXKMOe akKyMy-
nstopa u DPTR, Haxoout sueiky namstu nporpamm ¢ agpe-
COM, paBHbLIM MONYy4YEHHOM CymMe, M3BNeKaeT u3 Hee uHgop-
Mauyuio u nomewaeT uaBneuYeHHoe B akkymynsitop. Ho
sBcriomHuM, B DPTR y Hac xpaHuncst agpec Hayana tabnuubl
3HakoreHeparopa (#TABZNAK), a B akkymMyrnsaTope — YMHOXEH-
Has Ha nsATb oTtobpakaemas Undpa ¢ npubaBneHHbIM K Helk
Homepom N otobpaxkaemoro cronbua! CnegosarensHo, nocne
BbinonHeHust komanasl MOVC A, @A+DPTR mel nony4Yum B ak-
Kymynsitope 6anT ¢ uHdopmauuer o nepsom ctonbue otobpa-
*»aemow undpel. U pansLie komanpo MOV @RO,A nepeiunem
ero B oaHy ua siueek EKRAN — EKRAN+3, Ty, agpec koTopoi
Mbl coxpanunu B RO, v KOTOpasi COOTBETCTBYET cofepabLue-

Mycs B R3 Homepy paspsiia uHaMKarTopa, rae Mbl XOTeNnu oTo-
6pa3nTth Haill CUMMBOI.

AnekcaHgp ®pyHse
alex.fru@dian.ru

PenakcauuoHHble reHepaTopbl

c Tpurrepom Llimuara

OmnuyumensHOU 0COBeHHOCMbIO 3NEKMPOHHOU CXeMbl C Ha38aHUeM
«mpueeep LLimudma» sensemcs Hanuyue rnemnu aucmepe3suca 8 riepeda-
moyHOL Xxapakmepucmuke, mo ecmb 3a8UCUMOCITIU 8bIXOOHO20 cuzHana

om exo0Hozo (puc.1).

npu ycnoeum,
YTO Hanpsixe-
HWe Hacbllle-
Hue UH onepa-
UMOHHOTO a1 R2
ycunutens B

obnactu nono-
XKUTENBHOTO U
oTpularentHo-

Usx
Usbix

Puc. 2

aKasl XapakTepucTuka nonyvaetcs,
ecnu ycunutenb OXBaTWUTb Lienbio
ranbBaHU4YeCKOM MONOXUTENLHOM

Usix

ro BbIXOOHOIO
HanpaXeHus

Ugbix

obparHoi cBA3n. N3BECTHLI CXeMbl TpUr-
repa WmmuaTa Ha anekTPoHHBLIX namnax,
nonesbIx 1 BUNoONsIPHEIX TpaH3ncTopax u
B MHTerpansHoM mcrnonHeHuu. B naHHoi

KONU4ECTBEHHO Uy
OAMHaKOBbI, UTO -Un
yatile Bcero u
Habnopaercs.
WwvprHa neTtnu

Urx

~UH Un

crarbe GyfeT paccMoTpeHa cxema Tpur-

repa LLiMmuaTta Ha onepauuoHHoM yeunu- | Puc. 1

Ue< | ructepesuca |Puc.3

onpepensercs

Tene (puc. 2), no3sorsotlas B psae cny-
YaeB NoNyyuTb Npu ee NPUMEHEHWH UH-
TepecHble pesyrnsraTsl.

mwww.dian.ru

PaccmarpuBaemasi cxemMa MMEEeT CuM-
METPW4HYIO METNIo ructepesuca (puc. 3),

BENUYMHOW MNOPOrOBLIX HAMNPSHKEHNN, 388K~
CAWMX OT COOTHOLLEHUSI CONPOTUBNEHWIA
peauctopos R1 1 R2:

20
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Un = Un - RI(R1+R2).

Haubonee yacro Tpurrep LWmuara uc-
nonb3yeTcs B KayecTBe noporoBoro ycT-
POVCTBa C YMEHBLLIEHHOW YYBCTBUTENbHO-
CTbIO K cUrHanam nomex. OgHako B
[aHHoM cTaTbe bynyT paccMmoTpeHbl opy-
rve ero NpUMeHeHus.

FeHepaTop NpsAMOYronbHOro
HanpsHkeHus

CxemareHeparopa c CUrHanom npsmo-
yronbHoi ¢opMbl, o4eHb Br3kim K Me-
angpy, usobpaxeHa Ha puc. 4. 3gecb UH-
Terpupyioilas RC-Lenoyka cTouT B Lienu
oTpuLatensHon obpatHoi ces3u. Ha-
npsXKeHue npsiMoy-

R ronbHoi hopMbl Ha
HC BbIXOLE CXeMbl UHTEr-
pUpYyeTCs aTON ue-
MOMKOW U HA UHBEPTU-
— pytowem Bxoge QY
R1 nionyyaercs NUnoob-
pasHoe Hanpshxenue,
cocTosiLLee U3 OTpes-
KOB 3KCMOHEHT € am-
NNUTYOoi paBHON no-
poroBoMy HanpskeHuio Tpurrepa LWmuara.
3TOT cyrHan nepexnoyaeT TpUrrep no neT-
ne ructepesnca. AHanua cxembl resepa-
TOpa roxasbLIBAET, HTO HacToTa reHepaLuu
onpenenseTcs BbipaXeHuem

Puc. 4

f=1/(2-R- C- In(1+2R1/R2)).

3TOT pesynerar He 3aBUCUT OT Hanpshke-
Hus nuTanus QY U HanpskeHUsa HackiLle-
HUSA. B pesynirate cTabunbHOCTL HacToThl
reHepaLyu nonyyaercst HamHoro 6onee Bbi-
COKOW B CpaBHEHUM C ApyrvimMi penakcauu-
OHHBIMU reHepatopamu. Mo cyluecTBy He-
CcTabuUNbHOCTL YaCTOTHI reHepaLun, ecnv
OHa He CNULLKOM BBICOKA, onpeaensieTcs
HecTabunbHocThO 3nemeHToB R, C, R1u
R2 B COOTBETCTBUU C NPUBELAEHHOM BhiLLIE
dhopmynoit. B ananasoHe 3ByKOBLIX 4ACTOT
KpaTrkoBpemeHHasi HeCTabunNbHOCTb HacTo-
Thl MOXET 6bITb MeHbLue YeMm 0,01%.

3ameHuB R Ha LenouKy, NoKasaHHyo Ha
puc. 5, Nony4uM BO3MOXHOCTb reHepupo-
BaTb HECUMMETPUYHBIA CUrHarn npsMoy-
rofnbHoM (hOpMBI C HE3ABUCUMON perynu-
POBKOM AUTENBHOCTU MONOXUTENLHON U
oTpULATENBHON MOMyBOMH.

T.=R, - C- In(1+2R1/R2)
T =R_- C- In(1+2R1/R2).

MNockonbky xa-
PaKTepuUCTUKHU
[VOLOB 3aMETHO
R 3aBUCAT OT TeM-
neparypel, Tem-
nepaTtypHas cra-
GUNBHOCTDL
YacToThl reHepupyemoro curHana He-
CKOMBbKO YXYLLUUTCS.

R+

Puc. 5

FeHepaTopbl NMIMHEMHO
MEHSIIOLLErocs HanpspkeHus

B cxeme Ha puc. 6 koHaeHcaTop bbicT-
PO 3apsiKaETCs Yepes AMUTTEPHLIA NOBTO-
puTens Ha TpaHsucrope VT1 1 menneHHO

N

Puc. 6

&
€CIv Ha nepBoe MecTo BbIxoasaT TpeGoBa-
HUS KOMNAKTHOCTU U BLICOKOTO ko3dhduLit-
€HTa NoMe3Horo JencTBuys, UCNonb3oBaHue
younurens knacca “D” MoXeT okasaTtses orl-
paBgaHHeiM. Cxema Takoro ycunurens
n3obpaxeHa Ha puc. 8.

Mopynstop WM ucnonbayer anekT-
pOHHbI uHTerpatop DA1 u Tpurrep
Wmugra DA2, obpasyllue reHeparop
NPSIMOYIONbLHOTO HanpshkeHus. BxoaHon
curHan mMogynupyeT UMnynbCbl Mo Wipu-

pa3spsKaeTcs NOCTOSAHHbIM
TOKOM, BhipabarbiBaeMbiM
cXemoii Ha TpaHaucTope VT2,
B pesynbraTte Ha KoHfeHca-
Tope nony4vaercs nunoob6-
pasHoe NUHerHo nagaiLlee
HanpsokeHue. Mpu R1 = R,
yacroTa reHepauuu 6ypet B
nepeom npubnxeHuu onpe-
[ENATLCS BbipaXKeHUeM

f=143-R3 C).

+Un

Ry

Puc. 8

[nsa Toro, 4tobbl hopma

reHepupyemMoro curHana He

vckaxanachk, Harpyska reHeparopa fon-
)KHa UMeTb JoCTaTtoqHO Gonbiuoe conpo-
TUBNeHve, NUbo HeobxoouMo UCNoNL3o-
BaTb gononHutencHelh BydepHbI

A4

Puc. 7

ycunuTens ¢ 6oNbLWM BXOAHBIM COMNPO-
TuBneHueM. B cxeme Ha puc. 7 ucrnonb-
3yeTcs pyroil BAPUAHT NOCTPOEHUS Tpur-
repa LWmugra.

Cursan CHUMAaEeTCs C BbIXO4a 3NeKTPOH-
HOMO UHTErpaTropa, UMEIOLLIEro HU3KOe Bbl-
XoQHoe conpoTuBneHve, HTO yrpoujaer
COMacoBaHue ¢ HU3KOOMHOW Harpy3koun.
MoporoBbie HANpsXXeHUs NeTnu rucrepe-
auca paeHbl Un = UHR1/R2. YacTora re-
HepaLuu onpepensercs (opmynoi

f=R2/(2-R-C-R1).

Ecnu Buibpate R2 = 2R1, Torpa f =
1/(RC).

Yeunutensb knacca “D”

370 yeunuTens, B KOTOPOM CUrHanN npe-
obpasyeTcs B LUMPOTHO-UMIYIBCHO MOZY-
npoBanHeIn curHan (LMY, ¢ nocnepyto-
LLMM BOCCTaHOBINEHWEM UCXOHOMO cUrHana
nocpeACTBOM UCTONB30BAHUS YCPEAHSIO-
e Lenouku. MNockonbky npy ycuneHuu
UCTIONB3YIOTCH UMMyYNbChI NPSIMOYTOMNbHOM
¢hOpMEI, Y yCunuTensHeIe anemeHTbl pabo-
TaI0T B KIMOMEBOM PEXUME, TEOPETUNECKUIA
KO3(PULIMEHT NONE3HOMO OENCTBUS TAKO-
ro younurens pase+ 100%. Hepoctarkamu
younurenst knacca “D” sensiotcs 6onee
CNOXHAs CXema, MOBLILEHHBI yPOBEHb
LyMOB 1 co3aaHue paguonomex. OpHako

He UMEeHHO TaK, Kak Hapo Ans paboTsl
ycunuTtens knacca “D”. [Nony4YeHHble Um-
nynbCbl yCUNUBAIKOTCS MO TOKy TpaH3uc-
Topamu VT1 1 VT2 u Yepes ycpepHsio-
wyo Leriouky L, C3 nogaroTcs B Harpysky.
Bcs cxema oxBadeHa Lienbio oTpuylarent-
Hoit obparHoi cBsian Yepes pesuctop R2.
YacToTa TaktoBbix umnynscos LLM-re-
HepaTtopa okono 300 kI'u. B avanasoHe
3BYKOBbIX HACTOT KOO ULIMEHT HermHen-
HBIX uckaxxeHuin okono 0,1%. B npueeaen-
HOI CXeme UCMOoNb30BaH NPoCTeUniA Bbl-
XOOHOW ycunurenb, He obecneuvBaoLLUA
nonyyeHve MakcumManbHoro koagpduuu-
eHTa fornesHoro AencTBUs, HO AOCTaToM-
HBI ONA UNMICTpauuy npuHUMna geu-
cTBUS younurtens knacca “D".

LLIMpOTHO-UMMNYNLCHBIA MOLYNATOP yC-
TPOICTBa, NPUBELEHHOTO Ha puc. 8, Mo-
XeT 6biTh NPUMEHEH B YCTPOUCTBaxX mar-
HUTOoboHHON 3anucu. Ero BeiXxogHOM
cUrHan coaepuT Bce HeobxoauMbIe KOM-
MOHeHTbI AN HerocpeACcTBEHHON rnoaa-
4y ero Ha 3anucbIBaIoLLYy0 MarHuTogoH-
Hyto ronoeky. OTnapaeT HeobxoauMOCTb
B npUMeHeHUn [OOMONHUTENBHOMO reHe-
patopa nogMarHu4vBaHus.

Feoprun MNeTun
sashapet@mail.ru
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CuHxpoHUusauusa
nepepa4v faHHbIX:
cnoco6bl KogupoBaHUs

OCHOBHBbLIE METOObI
KOOWPOBAHUA LLIU®POBOM
WHOOPMALIUA

ANs EE NEPEOAYU

No NOCNEQOBATESIbHbIM
KAHAINAM CBA3U

lNepedava AaHHbLIX
C ucnonb3oeaHuUeM
ckpembnepa/deckpembnepa

CkpembnupoBaHue — 310 Wundpatius
naHHbIX. CkpembnvpoBaHUe MOXET Bbl-
NOSHATLCSA € pa3NUyYHbIMKU LieNsMu, Haun-
6onee pacnpocTpaHeHHas W3 KOTO-
pbiXx — 3acekpeuyuBaHue uHgopmaluu.
B aToit obnactu cyllecteyer bonblLice
pa3+Hoobpa3sne MeToi0B KOAUPOBaHUS U
cxemHbIX pewleHuit. Ho mbl He Byiem ee
kacatbesi. Hac uHTepecyer uHan 3apa-
ya, CBSi3aHHas C «pa3paBHUBaHUEMY
cnekTpa curHana v noBbilleHUEM Ha-
[EXHOCTU CUHXPOHU3ALIMM NPUEMHMKA C
MCTOYHUKOM nepefaBaeMblX NG NUHUK
hanHbix. MpuMmeHUTENBHO K 3TON 3ana-
ye Lenb ckpemMbnMpoBaHUsA COCTOUT B
WUCKFIOHNEHUM M3 NoToKa AaHHbIX AMUH-
HbIX nocrnegosaTtencHocTei nor. 0 u
nor. 1 (vnu NnepyvoaUYECcKU NOBTOPSIO-
wmxcs rpynn 6utos). MHbIMu cnosamu,
Heobxoaumo npeobpasoBatk AaHHble
Takum obpa3om, 4Tobbl OHKM BbIrNsiAenu
KaK «CnyyanHble», T. €. NIULIEHHbIE Ka-
KOW-NM60 BUAMMOI 3aKOHOMEPHOCTH.

Cxpembrieptl 1 geckpembnepbl obbI4-
HC MOCTPOEHLI HA OCHOBE reHepaTopoB
ncesaocny4aiHbiX nocrneaoBarenbHoC-
Tel. Mpumep CXembl Takoro reHeparo-
pa npuBeaeH Ha puc. 9. leHepaTop BbI-
noflHeEH Ha O©OCHOBE KOMbLEBOro
caosurosore peructpa RG ¢ norndeckum
anemeHtom WCKNIOYAKLWEE NN
(XOR) B Lenu obpatHoit cBA3u. Ecnu B
MCXOIHOM COCTOsiHMM B permcrpe npu-
cytcTByeT ntoboit HeHyneBoW Kog, To
nop pevicteuem cuHxpocurHana CLK
atoT kop BypeT HenpepbiBHO LMpKynu-
poBarTh B perucTpe 1 oJHoOBpeMeHHO BU-
fon3MeHATLES. B kayecTBe BbiXoaa re-
HepaTopa MOXHOC TakKe UCnomnb3oBaTb
BbiXoA nMoboro paspsaa perucrpa.

B obuiem cnyyae B M-pa3psaHOM
peructpe cbparHas CBA3b NOAKIMIOYAET-
cs K paspspam c Homepamu M u N,
(M > N). Beibop ofiTuMansHoro 3Have-
Husi N ans sagaHHoro M — HenpocTas
3apiaya, HO, K CHacTblO, OHa yxe pelue-
Ha. BapuaHTt Tabnuusl Beibopa N npu-

BeneH Ha puc. 9. Tabnuua onucbiBaeT
pPSf reHepaTopoB pasnuyHoi paspAaHO-
ctu. Kaxablit reHepaTtop dopMupyer
nocrnefoBarenbHOCTL OUMTOB € Makcu-
ManbHbLIM NEPUOLOM NOBTOPEHUSA, pas-
HbIM 2M — 1, — nocnepoBaTentHOCTL
ntoboro M-paspsigHoro koga, 3a UCKNto-
yeHuem HyrneBoro. 3ToT KOA NpeacTas-
nsiet coboit cBoeobpasHyto «MoBYLIKY»-
Ons fiaHHo! cxeMbl: ecnu 6bl HyNeBoi
KO£l NOSIBUACSI B PErMCTPE, AanbHenllas

nor. 4 NpakTU4yecku OANHaKOBbI.

B nonHom uukne (2M — 1 TakToB) no-
nosuHa cepuit U3 nocneaoBaTenbHbLIX
nor. 1 umeet anuHy 1, ogHa YeTBepTas
cepuit — anuHy 2, oaHa Bocbmas —
anuHy 3, u . A. Takumm e cBoicTBaMu
obnapator u cepum ua nor. 0 c yuetom
nponyujeHHoro nor. 0. 3To roBopuT ©
TOM, YTO BEpOSITHOCTH «OpIoB» U «pe-
LLeK» He 3aBUCST OT UCXOA0B Npeabiay-
wmx «noabpackiBaHuiy. Noaromy Bepo-
ATHOCTbL TOro, 4YTO cepus U3
nocnepoBatensHbix nor. 1 unu nor. 0
3aKOHUYMTCS Npu creaylowem nopbpa-
cbiBaHUM, paHa 1/2 Bonpeku obbiBa-
TENLCKOMY NOHWMaHMIO «3aKoHa o cpef-
HEeMY».

Ecnu nocnepocBaTenbHOCTb NOMHOMO
uukna (2M — 1 TakTOB) CpaBHMBATL C Ta-
KO e nocnenoBarTenbHOCTLIO, HO LIUK-
nuyecku CABUHYTON Ha nioboe uucno
taktoB W (W He sBRsAeTCA HYneM unu
YUCNom, KpaTHbiM 2M — 1), To uncno He-
coBnapeHuit byner Ha eanHuLly bonbuue,
YeM YUCHO COBNaaeHui.

PaccMmoTpuM BapyMaHT NOCTPOEHUs

ckpembnepa u feckpembnepa Ha oCHO-
M N B€ [1ByX OlMHaKOBbIX reHepaTopoB Nces-
3 2 | pocnyyaiiHoi nocnefoBaTenbHOCTH bu-
RG ; g ToB (puc. 10, 11). )
m 6 5 Ckpembriep coaepxuT CABUIOBbIi pe-
: 7 6 ructp RG1 ¢ norudeckumu anemeHTa-
: 9 5 | mu UCKIMHOYAIOWEE UNA (XORtT u
XOR : 10 7 XOR2) B uenu obpartHoi CBA3M, a Tak-
11 9 e [Ba ABOUYHbIX cHeTYUKa.
15 14 Cuetuuk ror. 0 ycranaBnusaetcsi B 0
: :: :‘1‘ BCSAKWIt pas, Koraa ckpeMbnupoBaHHbIN
N 20 17 curHan AaHHbix SCRD = 1. Ecnn SCRD
: 2 19 = 0, TO cOAEpPXUMOE CHeTYMKa YBenu-
: 22 21 YUBAETCA Ha eAuHULY No (PPOHTY Cur-
3 23 18 Hana CLK1. MNpu HakonneHuu 3apaH-
2 25 22 | nHoro uucna eguHul (Hanpumep, NsATH)
1 28 25| cyeryuk aBTOMaTUYECKW YCTaHaBMUBa-
) ;2;3 :g €TCH B HyNeBoe cocTosiHue u hopMupy-
33 20 | erwmnynbc SET Ans ycTaHOBKM B €4U-
v 35 33 HULy HeKoToporo paspsga (unu rpynnel
Buixop CLK 36 25 | pas3spspoB) caBuroBoro perucrtpa. Takum
39 35 obpa3som, cuetumk nor. 0 cnyxuT aetek-
Puc. 9 Topom uenodek nor. 0 3agaHHoN ANUHBI.
Mpu 0GHapy»XeHuK TakoKn Lenoqku Kop-
nocnenosarenbHOCTL bu-
ToB 6bina bbl TaKkxe Hyne-
Boi. Hompu HOpManbHOM | e
paboTe reHeparopa «no- RGy  CrpemGnep
nafaHusi B «fOBYLLKY» He : :
NPOUCXOAUT. : : :
MocnenoeaTenbHOCTL : : :
MaKcMManbHOW ANUHbI : xom + SET) RESET :
obnapaeT onpefeneHHbl- : : :
Mu ceoitcTBamu. B non- : : :
Hom uukne (2M — 1 Tak- : :
ToB) uucno nor. 1 Ha : : :
eauHuly bonblie, yem : sc1 : :
yucno nor. 0. Jo6aBou- : :
Hasi fnor. 1 NosiBNseTcs 3a : :
CHET MCKITIOYEHMS COCTO- ——1sp XOR2 ¥ SCRD
SAHUSA, NPYU KOTOPOM B pe- AaHHLIX —*Gy ;
rucTpe npucyTcrTBoBan : :
66l HyneBoi kof. 3To : Cuerun be——o> Cuamam | L s
MOXHO MHTEpNpeTUpo- CLK1 ¢ 1 K
BaTb TaK, YTO BEPOSTHO- : :
CTV NOSBREHMs Ha BBIXO- | o, 40 T
pe peructpa nor. 0 wu

Q1
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pPEeKTUpPYEeTCHA KoA B CABUFOBOM PEFuUCT-
pe.

CueTumk nor. 1 MOCTPOEH «CUMMET-
puuHo». OH ycTaHaenveaeTcs B O Bcs-
Kuii pas, Koraa ckpeMbnmpoBaHHbIN CUr-
Han fanHblx SCRD = 0. Ecnv SCRD =
1, TO COEepXMMOE CHETYMKa yBENUYU-
BaeTcs Ha eauHULy no ppoHTy cMrHana
CLK1. lNpu HakonneHun 3agaHHoro Ync-
na eguHvy (HanpuMmep, NATH) CHETYMK
aBTOMaTn4eCcky yCTaHaBNMBaETCH B Hy-

SC2=SCRD & SC1=SD& SC1 &
SC1=S8D.

YTO4YHUM porb cyeTtumkoB rnor. 0 un
nor. 1, o KOTOPLIX Y& YNOoMMHanoch.
MNpennonoxmMm, 4To 3TK CHETYMKM UCKITHO-
yeHbl U3 cxeM ckpembnepa n neckpem6b-
nepa. Cxema octaetcs pabotocnocob-
HoOW npwm ycriosuu, 4to notok SD He
COAEPXUT HEKOTOPEIX «ONacHBIX» Nocre-
poBaTenbHoCcTen curHanos. PaccmoTtpum
3TV NocrneaoBaTeribHOCTU.

[pu paboTe cucremsbl He
VICKNIOYEHO, YTO NOCTynarw-

XOi SET {-——{ RESET
—» -t

Lpe oT UCTOYHMKa AaHHbe
SD TaKoBebl, HTO NOrMYECcKuin
anemeHT XOR2 ckpembne-
paB M nocnepoBaTenbHbIX
TakTax chopMupyeT curHan
nor. 0 (M — paspsgHocTb
casurosoro peructpa). Tor-
La cOBuUroBblM permcrp
RG1 (@ CMHXpPOHHO C HUM K
peructp RG2) 3anonHuTcs
HynesbiMu Butamu. Ecnun
rnocne 3Toro UCTOYHMK CUF-
Hana HadyHeT nepefasaTb

n RD* ~
ol

: ANVHHYKO nocrieqosarerb-
PLL| : HocTb nor. 0, To Ha oBoux
: BXOAax FOFU4ecKoro ane-

Puc. 11

MeHTa XOR2 6ypnyT nocro-
SIHHO MPUCYTCTBOBATL Hyne-
Bbl€ CWFHanbl, CUrHan

neesoe cocTtosiHue u GOpMUPYET UM-
nynsc RESET pOns yctaHoBku B Hynb
HEKOTOpOro paspsafa (unu rpynnel pas-
pspoB) casmrosoro peructpa. Cuertumk
nor. 1 CNyxuT OEeTEeKTOPOM Lenoyex
nor. 1 3apaHHON ANUHLI.

Deckpembnep NOCTpoeH aHanorMyHo.
OH [ONOMNHUTENBHO COAEPHKUT CXEMY
BolgeneHma cuHxpocurHana CLK2 u3
ckpembnmposaHHoro curHana SCRD.
3ta cxema MoxeT BbITh BLIMONHEHA Ha
ocHoBe neTnu ¢asoBoi aBTONOACTPOM-
kv yactoTel PLL (Phase Locked Loop).

Cuctema nepegayuv AaHHbIX QyHKLM-
oHupyeT cnegywwmm obpasom. Uctou-
HUK AaHHLIX (POPMUPYET CUHXPOHHLIV
6uToBbIt NoTok SD 1 cooTBeTCTBYIO-
wwmii euHxpocurHan CLK1. 3ToT norok
NPOXoaMT HEPEe3 NMOrUYEeCcKU 3NeMeHT
XOR2. Ha BTopo# BXof 3TOFO 3neMeH-
Ta nocTynaeT nNocnefoBaTenbHOCTb
ckpembnupyrowmx éutos SC1. Cymmap-
HbIl  (ckpeMbnupoBaHHLIR) NOTOK
SCRD nepepnaetcs no nuHUM 1 NMOCTY-
naer B geckpembnep.

MNocne 3anonHeHnus perncrpa RG2
vHopMaLMs B HEM B TOYHOCTH CoBNa-
[iaeT ¢ ToW, KoTopas NPUCYTCTBYET B pe-
ructpe RG1. B pancHeiwem Bce u3-
MeHeHUs uHdopMaumMm B 3TUX perncT-
pax NpouCXoaAT CUHXPOHHO, TaK Kak Ha
VX BXOLbl MOAAETCH OAUH M TOT Xe CUr-
Han SCRD (pasymeetcs, C y4eToOM 3a-
DEpXKW nepefayn no nuHUM CBA3M).
Bnaropaps atomy, SC2 = SC1. flornuec-
kvt anemeHT XOR4 dhopMupyeT curHan
npuHMMaeMblX aaHHbXx RD, koTopbiv
noBTopsieT ucxoaHult curHan SD. 3T0
cnenyet u3 Toro, 4To RD = SCRD @

nn

SCRD Takxe B TeueHue
ONUTENLHOro Bpemenn Oy-
[leT OCTaBaTbCA HYNEBLIM, YTO HeXerna-
TenkbHo.

AHanoryyHas cuTyaLmsi BO3MOXHa M noc-
rie Cny4amnHoro 3anonHeHVs CABUrOBOTO pe-

Hana SCRD pelueHa NONHOCTLIO U
OKOHYaTernbHo. [1efcTBUTEeNnLHO, Teope-
TUUYECKU MOXHO «YMbILLNEHHO» CUHTE-
31MpoBaTb CKOMb YrogHo ANWHHYIO Moc-
neposatentHocTb curHanoe SD,
coBnajawwyl unu npotusodasHyto
nocrieposarernbHocT curHanos SC1,
Kako# 6bl crnoxHoi oHa Hu Gkbina (Benb
€€ MOXHO 3apaHee BbIYMCNWTb, 3Has
CTPYKTYpPY ckpembnepa v ero HayansHoe
cocTosHue). U Torga nonyumm HenameH-
HbI curHan SCRD  Ha npotsixeHum
nwboro xenaemoro nHTepeana Bpeme-
Hu! TouHO Tak Xe MOXHO Bbino Okl cuH-
Te3npoBaTk NEPUOAUNYECKUN CUrHan
SCRD Bupa 010101... ans cospaHus
MaKCUMarnbHOFO YPOBHSA NEPEKPECTHLIX
nomex B COCEAHMX NPOBOAAX MHOFO-
XunbHoro kabens (HanpuMep, ¢ Len.o
TeCTUPOBAHUS cUCTeMbl). Ho Tak kak
HavankHoe coctosHue peructpa RG1
VMCTOYHUKY OaHHLIX HE U3BECTHO, Ha
NpakTuke Tako CUHTE3 HEBO3MOXEH.

BeposTHOCTE cnyvatiHoro hopmmpo-
BaHWs HeckpemOnupyeMbix nocnefosa-
TenbHocTen BUTOB MCTOYHUKOM AaHHbBIX
3aBUCUT OT pa3psAHOCTU ckpembriepa n
MoXeT OblTe HebonbluoW, HO C HEWN
HErb3A He CYUTaTLCA NPUY NPOEKTNpoOBa-
HUU TENEeKOMMYHUKALUMNOHHLIX YCT-
pOVCTB.

Bopwuc LLeekonnsnc,
Wropb Cyxman,
Apkagunt BepHos
borissh@zelmail.ru

rMcTpa eauHUYHLIMK
Buramu. Mpu nocne-
oywuwen nepepade
ANVHHOW nocneno-
BaTENbHOCTU CUrHa-
nos SD =1 Ha BbI-
Xo[e Noru4ecKkoro
anemeHTa XOR2
nogaoepxuBaeTcs
curHan nor. 1, koro-
pbitt B KaXKOOM TakTe
3anucbLiBaeTcs B pe-
rMCTp, noaTeepXiasn
€ero COCTOSIHME «BCe
eOuHULBIR.
Beenenue cueTumn-
KOB MO3BONAET UC-
KNIYNTE BO3MOX-
HOCTb 3anonHeHus
pervctpa RG1 ogu-
HakoBbIMKM BuTammn
(nor. 0 wnm nor. 1).
[NoaTtoMy HeT onacHo-
cTn dukcaumm ypoe-
HA cuUrHana B nvHWK
npu nocnenyoLlen
BLiOa4Ye UCTOYHUKOM
AaHHbBIX  ONUWHHON
nocnenoBaTenbHOC-
T nor. 0 wnu nor. 1.
Ho 3aTo, k coxane-
HUID, HE O3Ha4aer,
4yTO 3aflava nornyde-
HUA rapaHTUMHO U3-
MEHSILLErocs cur-
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Mockea: «Touka Onopei» ® (095)956-39-42/43
Cankr-fletepbypr: «390» ® (812)247-89-00
Exarepunbypr: «MHETUTYT paguoTexHnkns B (3432) 74-58-61
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nporpammuposaHue Gonee 500 tvnos BPROM, EZPROM,

Poccus, Altera, AMD, Intel, Microchlp, Natlonal, Philips,
Siemens, SST,»$GS-Thomson, Tl, Winbond, Zilog v ap.
ofHa yHusepcanbHan DIP4Y unu DIP42 ZIF-navent
onpegeneHVe NPaBUITLHOCTN.YCTAHOBKY MUKPOCXeM
MACHTUNKALNR TPOMIBOANTENST M TUNA MYKPOCXEMB!
6LICTPOAENCTBYIOLIAA 3alyWTa OT nepeﬁfvya&k
Bc'rpoehublﬁ UCTOUHUK NUTAHNA

RS-232 £o cxopocThio obmena ao 115 k6o

NPOrPaMMHOE 0BECTIEHEHUE, § PYCCKOR3LIYHLIM
UHTEPDEHCOM Y NOAREPKKGN «MbILLIN» .
nporpamMmHoe o5HOBRSLIHY Bepcuit uepes Internet’

AONOAHUTAILHO: Wb|, AN MUKPOCXGM B Koprycax
PLCC, SOP u p.

YCTPOWCTBO CTUpaHuis Mukpocxem EPROM:
Taumep Ao 99 MUH, 3ByKOBas cUrHanusaums;
Ao 16 MukpocxeM OfiHOBPEeMEHHO.

eepcuu 10 MOXHO Halimu Ha Hawem WWW-cepeepe:
http://iwww.sterh.com
Usroroeutens: HMO «BOHM» r. Bepack
® (38341) 5-15-62, E-mail: pprog@bond.nsk.su
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Co3paHve aHanoroBbIX
PSPISE-mopenen paguoasnemMeHTOB

BunonsipHble TPaH3UCTOpbI

MNacnopTHble AaHHbIe BUNONAPHOro Tpak-
31CTOPa, KOTOpbIe BBOAUT NOMb30BaTENb,
M CMICOK ero MaremMaruy4eckorn Mogenu,
KOTOpble PacCyMTHIBAIOTCA NO Nporpam-
Me, NpuBeneHsl B Tabn. 23.

Tabnuvua 23. bunonsipHble TPaH3UCTOPbI

CraTtu4eckv nHAyUMPOBaHHbIe
OvnonsipHble TPaH3UCTOPLI

NacnopTHble NaHHbIe CTaTUHECKU MHAY-
LMpOBaHHOO GUMONSIPHOTO TPaH3neTopa,
BBOAMMBIE NOMNbL30BATENEM, U CMIKCOK €10
MaremMaTru4ecKon Mofenu, KoTopsie pac-

TpeTbero ypoBHs (Level=3), koTopbie pac-
CUUTLIBAIOTCS NO NporpamMme, NpUBeaeHsI
B 1abn. 26.

Pacuer napaMeTpoB MaremMaTnyHecKux
mMogeneit oteyecTBeHHbIX Mogenen MOI-
TPaH3UCTOPOB C NOMOLLULIO MPOrpaMmel
PSPICE MODEL EDITOR HecCkonsko 3aT-
pyOHEH M3-32 TOT0, YTO B MACMOPTHLIX
[O&HHLIX He MPUBOASTCS 3HaYeHus 3aps-
nos Qg, Qgs.

OnepaunoHHLle yeunutenu

NacropTHble faHHble onepaLMoHHO-
0 YCUNUTENS, KOTOpbIE BBOAWT MOMb30-

CumBonbl CnpaBouHble JaHHble NapameTpbl Mogenu
A@HHbBIX
Nt 3HaueHve no
YMOIaHWIo
Vbe(sat) Voltage (HanpsixeHne HacbllieHWA 6asa-aMuTTep)
ic, Vbe 3aBUCUMOCTb HaMNpPsXKEHUR HackileHun 6aza-amuTTep Vbe IS 107
OT TOKa xorrekTopa lc
OTHOLLEHWE TOKa KOMNeKTopa K Toky 6a3kl B pexxvme Hacbiwenus ic/lb=10 RB 0
Output Admintance (BbixoaHan npoBoAWMOCTE)
Ic, hoe 3aBMCUMOCTb BbIXOAHOW NPOBOAMMOCTM MNPU XOIOCTOM Xofe Ha Bbixone hoe oT Toka konnekTopa VAF | 100B
Ic
Vce CwnellleHne xonnekTop-amutTep Vee=5 B
Forward DC Beta
(cTarnyeckuin ko3dhhMLMEHT Nnepeaaqy NO TOKy)
Ic, hFE 3aBUCUMOCTE CTATUMECKOTO Ko3pduUUUEHTa yecunenust Toka B cxeme O3 B HopMarkHoM pexvmve | BF 100
hFE oT Toka konnekTopa lc NE 1,5
M3aMepeHst NPOBOOMIIMCH PV CMELLIEHUN KornekTop-amuTTep Vee=1 B ISE 0
XTB | 1,5
* 0,5
NK*
Vce(sat) Voltage
{(HanpsKeHUe HaCbILEHNA KONNEKTOp-IMUTTE )
Ic, Vce 33BUCUMOCTE HANPSHKEHURA HACLILLIEHUS KOTITEKTop-aMuTTep Vce OF Toka konnexTopa lc BR 1
OTHOLLEHME TOKa KONNeKTopa X Toky 6a3kbl B peXxume Hacbiwerus Ic/lb=10 NC 2
ISC [0
IKR | O
RC 0
C-B Capacitance (6apbepHan eMKOCTb KonnekTop-6asa)
Vcb 3aBUCMOCTD BLIXOOHOW EMKOCTM CObo B peXuMe XOriocToro XoAa Ha Bbixoge of Hanpskenus | CJC | 2 nd
Cobo obpaTHOro cmetlenun xonnektop-6asa Vo VvJdC | 0,75B
MJC | 0,33
FC* | 0,5
E-B Capacitance (6apbepHan eMkoCTb 3MuTTep-6aza)
Veb, 3aBICYMOCT BXOOHOW eMKOCTU CibO B peXuMe XOriocToro Xofa Ha Beixofe oT Hanpmkenus | CJE [ 2nd
Cibo obpathoro cMeLLeHyst aMuTTepp-basa Veb VJE [ 0,76B
MJE | 0,33
Storage Time (BpeMA paccacbiBaHWA 3apAaa) 3
Ic, ts 3aBUCUMMOCTb BPEMEHN paccachiBanHus ts oT Toka KonnekTopa Ic TR 10 HC
OTHOLLEHWE TOKa KOMNNeKTopa X Toky 6askl B pexxume Hacbiwerus Ic/lb=10
Gain Bandwidth (nnoujaab ycunexua)
Ic, fT 3aBUCUMOCTD rpaHuHON YacToThl KoadduumenTa nepepadm toxa fT B cxeme O3 ot Toka | TF 1HC
xonnektopa lc. CMewlenve xonnexktop-amutep Vee=10 B XTF | 10B
VTF | 10B
* 1
ITF

MoneBble TPaHINCTOPDbI

MacrnopTHble AaHHbIe MOMeBoro TpaH-
suctopa (JFET N-, P-CHANNEL), xoto-
pbie BBOAUT MONb30BaTENb, U CNIUCOK ET0
MartemaTtUHecKkon MOOEenu, Kotopbie pac-
CHMTHLIBAIOTCA MO NpOrpamMme, NpyBeaeHsI
B 72bn. 24.

mwww diesm ru

CHUTHIBIOTCA NO NporpamMme, npruseieHbl
B Tabn. 25.

MowHble MOI TpaH3ucTOophbl
NacnopTHele aaHHble MowHoro MOM
TpaHaucTopa (POWER, MOSFET, NMOS,
PMOS), koTopble BBOOWUT NONL30BaTEND,
¥ CMIUCOK ero MaremMaTmyeckix Moaenei

BaTenk, U CMUCOK NapameTpos ero ma-
TemMaTUYecKoW Mogenu, Kotopble pac-
CYUTHLIBAIOTCA MO NporpaMme, npvsene-
Hul B T2bn. 27.

Mocne Buifopa B Ha4anbHOM MEHIK0
nporpammsl PSPICE MODEL EDITOR pe-
»mma OPAMP Heobxogumo Mo 3anpocy
nporpaMmbl yKasaTtb TUN TPaH3UCTOPHO-

33
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Tatbnuya 24. Monesble TpaH3UCTOpPbI

| CxemoTtexrmnka Ne 2 despans 2002

CumBOrbl CnpaBo4Hble faHHble MNapameTpbl MOgenu
AakHbIX
Nmn 3HaueHve
fo
yMordaHnuio.
Transconductance (nepefaTo4Has npoBOAUMOCTE)
Id, gFS 3aB1cMMoCTb MPOBOAMMOCTU NpsiMoi Nepefaun gFS oT Toka cToka Id BETA 0,0001
RS 10m
RD 10m
Output Conductance (BbixofHas NPOBOGUMOCTD)
Id, [ 3aBMCMMOCTb BLIXO[HOM MpoBOAMMOCTM gOS OT Toka cToka Id [ LAMBDA | 107
Transfer Curve (npoxoaHas XapakTepucTuKa)
Vgs, Id 3aBUCUMMOCTb TOKa CToKa Id oT cmelleHus saTBop-ucTok Vgs VTO -2B
Vds CmelLleHne CTOK-UCTOK VTOTC* -0,0025
Reverse Transfer Capacitance (npoxogHasi eMKOCTb)
Vgs, Crss | 3aBUCMMOCTbL NPOXOAHOM eMKocTU Crss OT cMelleHus 3aTBOp-MCTOoK Vgs CGD 1no
Vds CwelleHne CTOK-UCTOK M 0,5
PB 1
FC* 0,5
Input Capacitance (BxoaHas eMKOCTb)
Vgs, Ciss | 3aeucumMocTb BxogHoit emkocTu Ciss OT cMeLeHmnsa 3aTBOP-UCTOK Vgs CGS 1 n®
Vds CmelljeHue CTOK-UCTOK
Passive Gate Leakage
(TOK yTe4Yku 3aTBOpa B NaCCUBHOM pexume)
Vdg, lgss R3aBMCUMOCTb TOKa yTeukK 3aTBopa lgss oT cMellenus IS 107 A
cTok-3aTeop Vdg ISR 0
N 1
NR 2
XTI* 3
Acive Gate Leakage
( TOK yTeuku 3aTBOpa B aKTUBHOM pexvme)
Vdg, Ig 3aBUCUMOCTb TOKa YTeuku 3aTeopa lg oT cmelleHun ALPHA 107°
cTok-3aTeop Vdg VK 1B
Id Tok cToka.
Nolse Voltage (ypoBeHL BHyTpeHHero wyma)
Freg, en 3aBUCUMOCTb OT YacTOThl IKBMBaNEHTHOIR CMEKTparnbHOi MIOTHOCTU Hanpsikelua wyma, | KF 10 °
npuBeAEHHOTO KO BXOAY AF* 1
Id Tok CcTOKa
Tabrnuvua 25. Ctatmuecky MHOyuMpoBaHHbie BUNonNsipHbLIe TpaH3ucTophbl
CumBorbl CnpaBoyHble AaHHble NapameTpu Mopenv
AaHHbIX
Uimn 3HaueHue no
YMOMHaHuIo.
Fall Time (Bpemsi cnaga)
lcmax ABCOmMoTHOE 3Ha4YeHre MakcuMarnbHOro ToKa Kornekrtopa AGD 0,5
npu Temneparype 25°C AREA | 2.107°
Bvces ABCOntoTHOE 3HaYeHue MakCUManbHOro HanpshkeHust Npobosi KONNEeKToOp-aMUTTEp TAU 0,01
fIpU KOPOTKOM 3aMblKaHUW 3aTBOP-3MUTTED wB 2.10°°
tr Bpems cnafa Toka Konrnekropa Npy UHOYKTUBHOM Harpyske
npy 3adaHHbIX 3HauveHusix Ic, Vee
Ic ToK konnekropa
Vce HanpsbkeHne KOonnekTop-asMurTep
Transfer Characterlstics (npoxogHaa XxapakTe pucTuka)
Vge, Ic 3aBUCUMOCTb TOKa KomnnekTopa Ic oT cMelleHus 3aTBop-amuTTep Vge KP 0,38 AB°
Vce Hanpspkenve KonneKTop-aMuTTep, NPy KOTOPOM NpoBeAEeHbLl U3MepeHus VT 2B
Saturation Characterlstics (xapakTepucTvKa HacbILeHUs)
Vce, Ic 3aBUCUMOCTb TOKa KOMMeKTopa IC OT HanpsbxeHUsi KoMmnekTop-amuTTep Vee KF 1 AB°
B peXUMe HacbILLERUA
Vge. Hanpsi»keHue saTtBop-amMuTTEp,
Npy KOTOPOM NPOBEAEHbLI U3MEPEHUA
Gate Charge (3apsp B obnactu sateopa)
Qge 3apnag obnacTn 3aTBOp-aMUTTEP B COCTOAHUM « BKITIOYEHO» CGS 12,4 n/B°
Qgc 3apsg obnacTn 3aTBOP-KOIIEKTOP B COCTOAAHUM «BKJTIOHEHO» COXD | 35 HO/B®
Qg O61mi 3aps 3aTBopa B COCTOSIHUU «BKITIOMEHO» VTD -5B
Vg HanpspkeHue Ha 3aTeope,
npuy KoTOpoM uamMepeH sapsag Qg
Vee Hanpskenue Ha KonnekTope,
npuy KOTopoM uaMepeHs Qge, Qgc, Qg
lc Tok konnekropa,
npu koTopom usMepeHs Qge, Qgc, Qg
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Tabnuua 26. MowHeie MOT1 TpaHsucTophl

CumMBonk! CnpaeoyHble AaHHble MNapameTpbl Mogenu
AaHHBIX
Nma 3HaveHue no
YMOHaHUIO.
Transconductance (nepeaaToyHas NPOBOAUMOCTL)

Id, gFS 3aBUCMMOCTL MPOBOAMMOCTM NpsAMOK nepefayu gFS oT Toka cToka Id w 0,5
KP 2:10°
RS* 0,01
L 2-10°

Transfer Curve (NpoxofAHan XapakTepucruka)
Vgs, Id | 3aBucumocTb TOKa cToKa Id OT CMeLeHMs 3aTBOP-UCTOK Vgs [VIO [3B
RDS (on) Reslstance
(conpoTUBneHWE KaHarna B COCTOAHNW BKNIOYEHOY)

Id Tok cToka RD 0,01 0m

Rds Cratuyeckoe ConpoTUBNEHNE CTOK-MCTOK

Vgs CmMeuleHve 3aTBOP-UCTOK

Zero-Blas Leakage
{ CONPOTHUBNIEHWE YTEUKWU KaHarna npy Hy/IeBOM CMeleHnW Ha 3aTBope)
Idss ToK CTOKa Npu HyNeBoM NoTeHLmane 3aTeopa RDS 1 MOmMm
¥ HanpsixeHuy Vds
Vdg CmeueHme CTOK-MCTOK NPy UsMepeHum Toka ldss
Turn-On Carge
(06BEMHDIN 3apsii B COCTORHWUMN «BKIMIOYEHOY)

Qgd O6wwin sapag obnacrtu 3aTeopa CGSO | 40pF

Qgs Bapsf obnacTu 3aTBOP-UCTOK, HEOBXOAVMBIV ANA NepeKnioHeHus CGDO | 10 pF

Vds TocTosiHHBW NOTeHUMan ucToka (no ymonuaxuio 50 B)

Id Tok cToka (no ymonuanuio 50 A)

Output Capacitance (BbIXoAHaA EMKOCTb)

Vds 3aBUCUMOCTDL BLIXOAHOM eMKoCTH COSS OT cMeuleHnA CBD 1 HO

Coss cTOK-UCcTOK Vds PB 0,8B
MJ 0,5
FC* 0,5

Switching Time (Bpems nepeknioyeHus)

t BpeMs nepeknioyeHms RG 5 Om

Id ToK cToka

Vdd TocTosHHBIM NOTeHuuan uctoka (no ymonyaxuto 20 B)

Zo BLIXOf|HOE CONPOTMBIEHWE FeHepaTopa UMNYMbCHOTO HaNPSHKEeHMA (Mo yMonHaHuio 5 Owm)

Reverse Draln Current
(TOK CTOKa B MHBEPCHOM peXume)
N 3aBUCUMOCTE HaMPshKeHUA NPSMOTO CMELLeHUS! MepexoAa UCTOK-CTOK Vsd oT oBpaTHoro Toka | 1S 107 A
cToka |dr . N 1

RB 10° Om

Tabnuya 27. OnepayuOHHEIE YCUIMTenu

CumBonbl CnpaBouHble faHHbIe TapameTpbi Moaenu
AaHHBIX
N 3HaueHue no
YMONUaHKUIO.
Large Signal Swing (napameTpil AN 6oNbLUoro curkHana)
+Vpwr HanpsbkeHre MCTONHMKA NONOKUTENLHOTO HanpshkeHus (15 B) VvC 2B
—Vpwr HanpspkeHue NCTONHMKA OTPULUATENbHOrO Hanpshkerus (—15 B) VE 2B
+Vout MaKCUManbHO 3HaYEeHUE BLIXOHOM HAMPSHKEHMA NONOXUTENBHOM nonsipHocTu (13 B)
—Vout MaKCUManbHO 3HAYEHUE BbIXOAHOMO HANPSHKEHHMS OTpULAaTENbHOW nonsipHocTu (—13 B).
+SR MaKcuManbHasi CKOPOCTb HAPaCTaHUS BLIXOAHOTO HaNPSHKEHWUS NOSIOKMUTENIBHON NONSAPHOCTH
(500-10° Bic)
-SR MaKCuMarnbHas CKOPOCTE HAPaCTaHus BLIXOOHOMO HAMPSHKEHWUS OTPMLATENBHON NONSPHOCTH
(500-10° Bic)
Pd ToTpebnsiemMas MOLIHOCTE B CTaTuyeckom pexume (50 MBT)
Open Loop Gain (ko3adduumeHT ycunenus 6es Llenn 06paTHON CBSA3N — BbIXOAHOW Kackag Ha BT)
Cc EmKocTb Koppekuuu (30 nd) BF1 75
Ib BxoaHon 1ok cMellerus (100 HA) BF2 75
Av-dc KoacbduumeHT yeuneHus NOCTOAHHOTO HanpshxeHus (200 ToIC.) Cc2 30 pF
—~Odb UacToTa eamHuyHOro ycunexus (1 MIy) CEE 0
CMRR KoadhhuumeHT nogasneHus cuHgpasHoro curHana (100 Tuic.) GA 18810~
lbos PasHOCTb BXOAHBLIX TOKOB cMmetueHms Hyns (0) GCM 1,88:10~
Vos HanpsokeHue cmetueHus Hyns (0) 1S1 810"
Is2 8107
IEE 15-107°
RC 5300
RE 1800
REE 13000000
RP 18000

mm vamarsar #1Ssame
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OkoH4aHue Tabnuubl 27

CumBonel CrpaBoyYHble fJaHHbIe MNapameTpbl Mooenu
AaHHBIX
N 3HaueHue rno
YMOM4YaHUIo.
Open Loop Gain (ko3dduumneHT ycunenus 6e3 yenn o6paTHON CBA3M — BbiIXOQHOW kackag Ha MT)

Cc EmkocTb koppekumm (10 nd) BETA | 790-10~°
Av-dc KoadhdpmumeHT ycunenus noctosiHHoro Hanpsbkenus (200 Teic.) C2 10 pF
~-0db Yacrota eguHuyHoro yeunenus (1 Mfy) CSS 0
CMRR KoadpcbmumeHT noaasnenus curgasHoro curHana (100 Teic.) GA 63-10—°
Ibos Pa3HoCcTb BXoOHBIX TOKOB cMeLerust Hynsi () GCM 6310
Vos HanpskeHue cMmewerus Hyns (0) 1S1 15-10""°
Ib BxofHol Tok cMeleHus (30HA) ISS 510"

RD 16000

RSS 40-10°

RP 18000

VTO1 1

VTO2 -1

Open Loop Phase (cdhaso-vacTtoTHas xapaktepuctuka 6e3 uenu o6paTHon cBAi3n
Phi Banac no ¢a3le Ha YacToTe eAUHUYHOrO yeunenus, rpaa (60°) C1 8.6 pF
Ro-dc BrixoAHoe conpoTueBnenve Ha HU3kux vactotax (75 Om) RO1 50 Om
Ro-ac BbixofHoe conboTuBneHue Ha BbiCOKuUx YacTtoTax (50 Om) RO2 25 Om
los MakcMManbHbIA TOK KOPOTKOro 3aMblkanmsa (20 MA) GB 1230
3amevaHusn:

1 Mo ymMonyaHuio NnapaMeTpaM MatemaTMyeckor MOJenV NPUCBauBAlOTCA 3HadYeHWs1 NapameTpoB KOHKpeTHbIx OY. B Ttabn. 37 ans koHkpeTHoCTU
npuBeaeHbl NapaMeTpbl Mogenu OY 140Y07 (ananor mA741).
2. Yacrota eauHuyHoro yeunenus f — Odb cesizana ¢ yacToTon nepeoro nostoca, cootTHoweHueM f — Odb = f-Av —dc.
3anac no dase Phi Ha 4acToTe €AMHUYHOTO YCUNEHWUA ONPERENAETCA OTHOWEHWEM YacTOTbl €AMHUYHOIO YCUNEHUSI K YacToTe eTOporo Nomkca
f,'Phi = 90°—argtg(f — Odb/t,), roe argtg BemMCnseTCA B rpagycax.
3. ns OY ¢ BHelUHel KoppekUuen yKa3blBaeTCa 3HaueHne eMKOCTM KoppekTupyioLero koHaeHcatopa Cc, ANs KOTOPOro NpuBeaeHo 3HavyeHne
3anaca no ¢aze Phi n apyrue napametpbl OY.
4. B cnpaBoyHbIX AaHHBIX 0OGLIMHO MPUBOAMTCS NONHOE BbiXoAHOEe conpoTuBneHne Rebix=R —ac + R — dc.Ero Hafo pasaenvtsb Ha ABe coctas-
nsiolWKne, OpUeHTUPYACh Ha NpubnvkeHHoe cooTHolwenve R, —dc = R, — ac.

O BXOHOIO Kackafa U Hanu4ue BHyTpeH-

Het uNKU BHELLHEMN KopPeKLmMK: positive power supply 93 outputg
N 5
Technology — BJT (6unonapHbi Q4 Q3 C5F1 RP 7 DP
TpaH3ucTop) unu JFET (nonesow TpaH3u- 8 9 I
cTop); 1 Moy 11
inverti a2 at Qs
Input — NPN unu PNP (ans 6unonsp- | "™ :ﬂ; g
Horo TpaHaucTopa) NJF wnm  PJF (ans inverting 02— )2 v
NoneBoro TpaHucTopa); input

Compensation — internally (BHyTpeH- 4
Has) unu externally (BHelLHAR) koppek-

LuA.

lee

A
3""
4»—{)—‘
m

negative power supply

Puc. 69. Cxema cTaHgapTHOM MakpoMOZeny koMnapartopa

Tabnuvua 28. Komnaparopb! HanpsbkeHUst

Komnapatopb!
HanpsHkeHus

MacnopTHele faHHbIe KOM-
napaTopa Hanps)XeHus, KoTo-
pbie BBOAWT NoMb3oBaTens, U
CNUCOK NapaMeTpoB ero Ma-
TemMaTu4yecKkon Moenm
(puc. 69), koTOpbIE paccyu-
TLIBAOTCA NO nporpamme,
npuBeaeHsbl B Tabn. 28.

Mocne BriGOpa B Ha4anLHOM
mMeHw nporpammel PSPICE

Cumsonel CnpaspyHble faHHbIe MapameTpbl Moaenu
[aHHbIX
s 3Hauenue no
YMOITHaHUIO
Transfer funcktlon (nepegatoyHas dyHkUMSA)
+Vpwr HanpspkeHne MCTOYHWKA NOMNoXUTENbHOIo Hanpsbkenus (5 B) BF1 100
—Vpwr HanpspkeHue UCTOYHUKa oTpULaTensHoro Hanpsbkenusi (0 B) BF5 | 100
+Vicr MakcuManbHo 3HaueHue NONOXMTENBHOIo Nepenaaa cuHdasHoro HanpsxxeHus (3,5 B) RP 10000
—Vicr MakcumanbHo 3HayeHVe oTPULATeNbHOIo nepenaaa cuHdgasHoro HanpsbkeHus (0 B) V1 1
b BxoaHoW Tok cMelenus (25 HA)
Avd KoathdmumeHT ycunenus noctosiHHoro Hanpskenusi (200 Teic.)
RI Conpotuenenne Harpy3sku {10 kOm)
Pd MoTpebnsieMasn MOWHOCTb B CTaTuMeckoM pexuvme (50 MBT)
Faiilng Deiay (3agepxka cnaga HanpskeHus1).
Vst Mepenag sxogHoro Hanpskerus (0,1 B) TR3 [ 1-10°¢
Vod MNepeBo3byxaeHne BXogHOro Hanpsbkenus (20 mB)
td OnutenbHocTs 3agepxku (500 He)
Transltlon Time (Bpemsi nepeknioueHUs)
Vst Mepenan BxogHoro Hanpsbkenus (0,1 B) TF5 | 7HC
Vod MepeBo3byxaeHue BXoOHOTO Hanpsbkenust (20 MB)
tr [nuTenbHoCTb (hpOHTa HapacTaHusA BblxoaHoro Hanpsokenust (100 He)
Rising Time (Bpemsi HapacTaHWsi HanPsXKEHWA)
Vst Mepenag BxoaHoro Hanpsixenust (0,1 B) TR5 | 10 HC
Vod MepeBo3byxaeHne BXxogHOTo Hanpsbkenust (20 mB)
td [OnuTensHOCTL hpoHTa cnaga BuixogHoro Hanpsokenus (100 He)

L
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MODEL EDITOR pexuma VOLT.
COMPARATOR Heobxogumo o 3anpocy
nporpammbl YKaaarhb TUrbl TPaH3UCTOPHO-
ro BXOQHOTO W BLIXOOHOTO KacKanos:

Input Stage — NPN unu PNP (onn
BunonspHoro TpaxsucTopa);

Output Stage Connection — to V
Supply vnu to Ground — ykasbiBaercs,
NOAKNIOYEH NYU TPaH3UCTOP BLIXOOHOTO
KacKkafa K MCTOYHWKY oTpuuaTenbHoro
HanNpPsHKEHWA UMY NPEYCMOTPEH HE3aBU-
CHMbIIA BLIXOA «3€MNU» BLIXOQHOTO Kac-
kaga. Mpymep Makpomogenu komnaparo-
pa npeacTaenex MNporpammoin 22.

Crabunusaropbl HanpPKeHUA

MacnopTHbie faHHbie cTabunusartopa
Hanpskenun (VOLT. REFERENCE), koto-
pbie BBOGWT nonb3osarenb, ¥ CMCOK na-
pameTpoB ero MaremMaTU4ecKoi Moaenm,
KOTOpbIE PaccyMTLIBAIOTCA MO Aporpam-
Me, NpuvBefeHs! B Tabn. 29.

Perynatopb! HanpsXeHUR

MacnopTHble OaHHbIe perynstopa Ha-
npskenus (VOLT. REGULATOR), koTo-
pble BBOQUT Nonk3oBaTtersb, U CAUCOK Na-
paMeTpOB ero MaremaTu4eckon Modenu,
KOTOPLIE PacCYUTBLIBAIOTCA MO Nporpam-
Me, npyBefeHb B Tabn. 30.

MarHuTHbIe cepAevHUKN

MNacnopTHbIE AaHHbIE MAarHUTHOTO Cep-
LOevHUKa, KoTopblie BBOOWUT NONb3oBaTeENb,
M CNUCOK NapameTposB ero Maremarnyec-

Tabnuya 29. Crabunvaartopbl Hanpshkerus

* created using Model Editor release 9.2 on

* The Model Editor is a PSpice product.

* connections: non-inverting input
inverting input

% % % %

.subckt STANDART 123 45

1 39vll

iee 7 4dc 100.0E-6

vil 121dcl

vi2 222dcl

* chbe

ql 922 Tqin

g2 821 7qin

g3 9 8 3gmo

g4 8 8 3qmi

.model gin NPN(Is=800.0E—18 Bf=100)
.model gmi PNP(Is=800.0E—18 Bf=1002)

el 104391
vl 1011dc0
g5 511 4qoc

dp 4 3dx
rp 3 410.00E3
.model dx D(Is=800.0E—18)

.ends

TIporpamma 22.
*DEVICE= STANDART,VCOMP,NPN,GND

* STANDART voltage comparator «macromodel» subcircuit

positive power supply
| negative power supply
, open collector output

.model qmo PNP(Is=800.0E— 18 Bf=1000 Cjc=1E—15 Tr=10.00E—9)

.model qoc NPN(Is=800.0E—18 Bf=100 Cjc=1E—15 Tf=1.000E—9 Tr=10.00E—9)

09/12/01 at 14:04

KON MOLENW, KOTOPLIE pacCHNTHLIBAIOTCA
no nporpamme, npveegeHsl B Tadn. 31.
Mporpamma PSPICE MODEL EDITOR
B HacTOSLLEE BPEMSA OLEHVBAET NapameT-
pbl MOZEenu MarHUTHOro cepaeuyHuka

ypoeHa LEVEL=2, B KOTOpPOI HE Y4UTbI-
BarTcA 3gpdeKTb B3aMMOAENCTBUA 00-
MEHOB W 4acTOTHO 3aBUCUMBbIE MOTEPMU.
Haubonee apekBaTHO 3Ta Nporpamma
OLEHMBAET NapameTpbl eppuToB U MO-

Tabnuuya 30. Perynaropel HanpsXxeHus

CumBonsl CnpaBoyHble AaHHbIe MapameTpbl Mogenu CvmBoIbl CnpasoyHble faHHbIe MapameTpbl MOAEIM
AaHHBIX Yima 3HaveHe OaHHbIX
no Vimst | 3HaueHvie ro
_ . _ _ - YMONUaHMUIO YMOTMAHMUIO
evers Dynamic Impedance (AuHaMuueckoe
conpoTUBne Hue) Reference Voltage (HanpsxeHne crabunusaymm)
T, 3 aBICUMOCT obpatroro]NZ 102 Vref Hanpsbkerve ctabunmsaumn VREF|[1,25 B
Toka Ir oT AvHamuueckoro Dropout  |HanpspkeHve oTyckaHus N 2
Rz RZ 0,5 Om
[« -
onpotuenens Rz (Vi-Vo)  |MaxcumansHas pa3Huia mMexay BXOAHEIM U
Reference Voltage (Hanpsxehue ctabunusauyumm) max BLIXOAHBIM HarpsHKeHeM
Vref Hanprxetie obparoro RBV IOmin MuHMMAnNBHBIM BBIXOAHOM TOK
npobon
Ir OBpambiii ToKk Npu koTopom|IRMAX |30 MA Adjustment Pin Current (tok ycraHoBKM)
3MepeHo Hanpsxenue Vref ladj ToK yCTaHOBKM [BETA[50A
Irmax Moaynb  MakCMManbHoro
Output Impedance (BbIXofiIHo@ CONPOTMBNEHuKE)
aHaueHus Toka npobon
Temperature Drift (TeMnepaTypHas HeCcTabUNEHOCTE) Zout BolxogHoe conpotveneHve Ha  Huskux|VAF  fmenee 100 Om
yacTorax
Ttemp 3aBUCMMOCTL  HanpsixkeHus [ TC1 10°° G Pz
Vref oBpamioro npobost Vref oT|Tc2 7107 Zero acToTa HyIs BbIXOAHOMO KOMMIEKCHOro
Temnepatypbl CONPOTVBINEHNS
Reverse Characteristics (xapakrepucTka pexuma RR HepasHomepHOCTs ocriabrienns fy nbcalyii
06paTHOro BKNIOYEHUSA) Ha HU3KVX HacToTax, B geunbenax
Vr, Ir 3aB1cUMOCTb obpaTHOro IREV 200 Freguenicy |YacToTa, Ha koTopon vamepenil Zout v RR
HanpsxeHun Vr ot NREV |50 10 BLIXOAHOM TOK, Ha KOTOpOW namepekbl Zout n
oBpaTHoro Toka Ir RR
Forwerd Characteristics (xapaktepucrtuka pabouero Current Limlt (npeaenbHoe 3HaueHNe BLIXOAHOIO ToKa)
pexuma) = 10 max  |[MakcvmanbHbIM BEIXOAHON TOK RB2 |200
tfwd aasmcmmocmsoﬁpamoro IS 10 Tofo, 3aBUCUMOCTL Toka obparHoii cesiam lofb or  [ESC1 (0,5
Viwd :Z';ig;g:;‘;e V:NR;MOW RS 1 Vi-Vo pasHnLbl MeXay BXOAHBIM 1 BbIXOAHBIM ESC2|-0,1
KF 0.1 HarnpspkeHvem Vi-Vo EFB1 |25
X1l 0 EFB2 |1
XTI S EB [100

7



I CxemotexHuka No 2 denpans 2002

codr

" www.dian.ru

Tabnuua 31. MarHuTHble cepaeyHUKM rpamme, npuBeneHbl B
. Tabn. 32.
Cumbonbl | CnpaBoyHbie AaHHbIE MNapametpul mogen TpaHanctopa dapnuHr- 1
DaHHBIX TOHa He UMeeT BCTPOEH- 2
msi 3xavyeHue no HOW Mogenun HO UmMmeerT — QI
yMOM4aHuo CTaHOapTHyKK Makpomo- 4 Q2 DI
nens MNpuBenem npumep
Hysteresis Curve (KpuBas ructepesuca) Makpomoaenu TpaH3ucTo- r1 k2
H(Oers), |KoopamHats! kpueon  |MS 100103 Am| P2 ﬂapg;'”rm”a (npo-
HaMarHJeHHOCTH rpammy 23). - T3
A 1000 A/m Co3pnaHne cMMBONOB
B (Gauss) [HavanbHasa marHuHasn|C 0,2 Mogeneu KOMAOHeHTOB
K* 500 B OrCAD-9 ectk Boa- |VC 70. Cxema ctaHpapTHot
AREA* 0,1 - MaKpOMOAENN TpaH3ucTopa
GAP* 0 MOXHOCTHL aBTOMaTUyec [lapnuHrTona
. KOW reHepauuy CUMBONOB
PACK* 1 KOMMNOHEHTOB OQHOBpEe-
PATH 1 MeHHO C CO3aaHueM Ux ma-  pnar Hanpotms komaHAael Always Create
LEVEL 2 (e Temarmyeckux mogeneir. Part When Saving Mo-del.
vsmeHsetcs) [ Mng atoro B nporpamme Always Crete Part When Saving Mo-

nugbeHoBvle nepmanou. Uc-
NnonsL3oBaHHas B npeabiayuimx
Bepcusix mMoAenb YpPOBHS
LEVEL=1 6onslue He ucrons-
3yeTcs u3-3a CBoen manon oo-
ctoBepHocTn. OcoberHo 6onk-
wre owrbky Belny 3amMeqeHs!
npy MOOenupOBaHuK cepaeq-
HUKOB, MMEILLMX 3a30pbl — B
Bepcun PSPICE A/D, Bxogs-
uienn B OrCAD V9.2, oHu ycTpa-
HeHul. Mporpamma PSPICE
MODEL EDITOR Ha ocHoBaHWK
3KCrepuMeHTanbHBIX OaHHBIX
OLEeHUBaET napameTpbl, oTpa-
xawujme (pusnyeckue cBOWn-
CTBa MarHWTHLIX Marepuanos.
MNpu co3paHwm gainnos moae-
nen u3 OOHOro marepuana C
pasHoi reomeTpuei yaobHo uc-
nonL3oBaTh KOHCTpYKUMo AKO.
Monw3oBarenes BBOAWT MO TOY-
Kam KpuBYH HamarHuivBaHus u
yKasblBaeT 3HavyeHue Havanb-
HOW MarHWTHOR NPOHKULIaemMoc-
TW, Ha OCHOBaHWKM Yero npo-
rpaMma paccuuThiBaeT napa-
MeTpbl ero mogenu (HanpsKer-
HOCTb MarHuTHoro nonsi H yka-
3piBaeTCs B apcTenax, MarHuT-
Has uHaykumus B — B rayccax).

MNocne 3apaHusa HavanbHOM
MarHUTHOW NMPOHULAEMOCTU U
BBOAA MO TOYKam KpWBOW rmc-
Tepe3nca pacCuuTLIBaKTCs na-
pameTpbl MOLEeNny MarHWTHOro
cepaeyHvika. [lanee ansi KOHK-
PEeTHOM KOHCTPYKLUUU TpaHc-
copmatopa wnu Apoccensi B
okHe Parameters BBOOST 3Ha-
UeHUs reOMeTPUYECKUX pasme-
poB cepneyHuka AREA, PATH,
GAP n PACK.

TpaH3ucTopLI
JapnuHrroHa

MacnopTHble AaHHbIEe TpaH-
3uctopa [lapnuHrtoHa, KoTo-
pbie BBOOUT NoNb30Batent, u
CNUCOK napameTpoOB €ro ma-
TemMarunyeckon moaenu, KoTo-
pble paccHuTLIBAKTCS MO Npo-

28R

PSPICE MODEL EDITOR
B MeHio Tools/Options Hano yctaHoBUTH

Tabnumua 32. TpaHaucTopsl fapnuHrToHa

del — BknioveHWe/BLIKIIOYEHWE peXmMa
aBTOMaTUYECKOro Co3faHusi CUMMBOMOB

CumBonbl CnpaBoyHble faHHLIE NapameTpsl Mogenm
ABHHBIX Umsa 3HaueHue rno
YMOIHaH1Io
Vbe On Voltage Data (JarKrble no HanpsxeHulo Ka nepexofe 6a3za-amuTTep)
Ic, Vbe 3asucumocTs HanpshkeHust 6aza-amutrep Vbe oT Toka konnekTtopal|lS 9,87-10° 1
lc RB 1,224
R1 800
R2 120
AREA 2,893
Current Gain (Ycunenue no Toky)

Ic, hEE  [3aBucuMocts koaddwmuveHTa YCUMEHUsI Mo MOCTOsiHHOMY Toky |BF 267
TpaH3UCTOpa AapMMHITOHa OT Toka Koryektopa (Npu HanpshkeHun| IKF 0,34685
KOnnexTop 3mmTrep Vee=4B) ISE 2,1-10-12

NE 1,428
NK 0.5
Vce Saturation Voltage (Hanpsxehune Hacbiule HUA KONNEKTOP-3MUTTEP)

Ic, Vce 3aBUCKMOCTL HaNPSHIKEHMS HACHILL eHUS KonneKkTop-aMuTep Ve BR 0,7915
OT Toka konnekTopa |c. OTHolLeHre Toka konnekTopa k Toky 6a3sul B(IKR 1,7135
pexume Hacbi enns Ic/ib=10

IsC 1,63-107"2

NC 1,878

RC 0,124458
Input Capacitance (Bxogras 6apbepHas € MKOCTb)

Veb, Cibo |3aBrcmumocTs BXOgHOM EémKocTv ammuTep-6asa (Cibo) ot CJE 1-107"
HanpsheHrs obpartHoro cmell eHvs sMuTTep-6aza Vr VJE 0,75

MJE 0,33
Ouput Capacitance (Boixoagnasa 6apbepHan e MKOCTb)

Vcb, Cobo[3aBucMmMocTs  BLIXOAHOM EMKoc™M  Konrektop-b6aza (Cobo) oTjCJC 1E™M

HanpshkeHns oBpartHoro cMely eHns konnekTop-Gaza Vr vic 0.75
MJC 0,33
Storage Time (Bpemn paccacbiBakua 3apsga)

Ic Bpems nepekrioveHrs TpaHaWcTopa faprvHrroHa TR 1-10°°

b1 Tok 6a3bl, 4ToGBI BK/IIOUMUTL TOK KoryiekTopa lc

b2 Tok 6a3bl, HTOBL! BbIKMOYWTL TOK KonnekTopa Ic

Rise time (Bpemsi RapacTaHus}

Vce HanpsbikeHre nTaHWA Konnektopa TF 1-107°

Ib BermunHa Toka CTyneH4aroro BXO4HOro curHana

RL ConpomvBrieHme Harpy3ku Konnektopa

Diode forward current (uoaHulit NpsiMOIA TOK)
Viwd, 3aBMCUMOCTL MPAMOrO  TOKa 4Yepe3 BCTPOEHHI B TpaHsucTop|IS 1E-14
wd [lapnmHrioHa 3aluTHeIn AMOA OT MPSIMOro HanpsHKeHs RS 0,001
N 1
IKF 0




codr

nocre CocTaBneHUs UX MaTeMaTM4ecKon
mopenu.

Save Editor Capture/Shematics —
coxpaHeHue ¢opMaToB CO31aBaemoro
cumeona. Jlubo B ¢popmate OrCAD
(Capture), nubo B popmaTe npeabinyLLEN
Bepcun (Shematics) rpacuyeckoro pe-
naktopa cxem Design LAB V8.

Save Part TO/Part library path same as
model library — coxpaHeHune cMMBOMOB
KOMMOHEHTOB C TEM e UMEHEM, {TO K B1G-
nroTeKka MaTremMaTUHeCKUX KOMNOHEHTOB.

Save Part TO/Use-defined part
library — ncnonb3osanue [pyroroc UMeHmn
ans GubnuoTexkn CUMBONOB KOMMOHEHTOB.

Base Parts On/Parts in an existing part
library — ncnonb3osanue 6a3b CUMBONOB
13 cyuecTsyioLer Gubnuoreku. MNpnt sToM
HaJo yKasaTk NyThb K 3Toi Bubnuotexe.

Translator — ykasaHsue nyTb K TpaHc-
NATOPY CUMBOIOB.

Misc Setting/Current library path —
TeKyLuit NyThb K 6ubnunoTexe.

Misc Setting/Backub Dirrectory —
DUPPEKTOPUA ANS pe3epBHOIO CoXpaHe-
HUS.

Misc Setting/Synchronize Graph
Splitter Windows — cuHxpoHusauyuns
pasneneHHbIX rpacnHecknx oOKoH.

Misc Setting/Automa-ticaly Update
Graph — asToMaTu4eckoe obHoBneHne
rpacpuKos.

Oner NeTpakos,

IIporpamma 23

* Q2N6040 Darlington Transistor «macromodel» subcircuit
* created using Parts release 8.1 on 12/18/97 at 15:06

* Parts is an Cadence Design Systems product.

*

* connections: Collector
* Base

* , Emitter

*

.SUBCKT Q2N6040 1 2 3

Q1124 Qlmodel

Q21 4 3 Q2model 3.76047

Dl 1 3 Dmodel

R1 2 4 8.000E3

R2 43120

.MODEL Dmodel D

+ IS=10.00E—15 RS=1.000E—-3 N=1 XTI=3
+ CJO=10.00E-2}1 V]=1 M=5 FC=.5

.MODEL Qlmodel PNP

+ 18=219.582f BF=329.769 NF=1 VAF=100

+ IKF=0.185339 ISE=14.6688p NE=1.58277 BR=2.34372
+ NR=1 VAR=100 IKR=12.1336u ISC=100f

+ NC=2 RB=17.77763 NK=0.544311

+ RE=0RC=1.14368 EG=1.110

+ CJE=145.6E—12 VJE=1.010 MJE=.4187 TF=1.8n

+ XTF=10 VTF=10 ITF=1 CJC=245.9E—12

+ VJC=1.500 MJC=.2688 XCJC=.9 FC=.5

+ TR=1lu

.MODEL Q2model PNP

+ 18=219.582f BF=329.769 NF=1 VAF=100

+ IKF=0.185339 ISE=14.6688p NE=1.58277 BR=2.34372
+ NR=1 VAR=100 IKR=12.1336u ISC=100f

+ NC=2 RB=17.77763 NK=0.544311

+ RE=0 RC=1.14368 EG=1.110

+ CJE=145.6E—12 VJE=1.010 MJE=.4187 TF=1.8n

+ XTF=10 VTF=10 ITF=1 CJC=0

+ VJC=1.500 MJC=.2688 XCJC=.9 FC=.8

+ TR=1lu

.ENDS

petrakov@mtu-net.ru
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Hegoporue akoHOMUYHbLIE W
SE\;AII(':ESOG LIAN cepum AD53xx I ,I,
Tok notpebneHnus 100MKA/SOHA [ ] p a a n [ ] ru
t = -40°- +125° !llIIEI. ]
[, * BYPTYATIbHbIA MATA3UH
DGl
T SR TRACT PMI:HHX JNEKTPOHHBIX KOMNOHEHTOB
Thy POWER Haw ‘caliT NpeROCTaBNNeT LMPOKHE axH
OPOPMIECHNN 3a8BOK HE NOCTRBKY SNGKTPOHHLIX KOM=-
. MOHEHTOB:
* mogthos .., Bbl MOXeTe pasMecTuTh SaReKy HA Tpebyembia
/
KOMAQHEHTH! ¥ OTCNIEXUBATL 86 NPOXoXAsHUE
Ha Boex aranax. OueHs yaolnbi warepdeiic u
’ abcomaTHan Ge3onacHocTe!
CLARE oy Bocnonbayiteck Haweil ypobGHoli cucTeMoOn
/. NpueMa IARBOK HA KOMIMOHEHTH, KOTOPbLIE HAXO-
B AATCR HE CKIAAS WM HE KOTOPLIE MOXH( Pasme-
Muxpocxeus Pup?wl:om. K::‘:ﬂ;" uyAcﬂ vm% Wirepdbeic @sllm‘da CTUT, SaKa3, -
AD5300/10/20 8/10/12 1 a%s sPl ; C Hawero caiira Bei MoxeTe cxauats Hawly 6asy i
ADS5301/14721 8/10/12 1 678 #c # g dopmare EXCEL, NpocTasuts HyxHoe Bam
JE-AN KOAUNECTBO KOMNOHEHTOB M OTTPAaBMTL STOT
ADS5302/12/22 8/10/12 2 e SPI d)aﬁﬂ IO HAIEMY RAPECY. -
ADS03M323 B0z z bkl el BCE SASEKH, IONYYENHLIE 8 BNEKTPORHOM BUAE;
AD5304/14/24 81012 4 8 SPI HAHNTRONIX OEPABATHBANTCH B NEPBYIO ONEPENW,
ADSS0SSIS __ B1on2 s e #e ® HOBOCTH, TEXHUMECKAS UHOOPMALIMS,
ADS5306/16/26 8110112 4 & Fc " CTATHY, NPOTPAMMHOE OBECNE4EHME
AD5307/17727 o2 4 e sel Honeywe| Hoate nocrynnemnms Ha-cxnan TIATAH, " or
AD5330/31/40/41 B/1D/12/12 1 8r7/6/8 napansn. anoaw( npomqqnmneﬂ n TRxXHNYIOL KRR
ROKYMBHTAUMA HE [TOCTRBINOMBIO KOMIOHEHTM, CTa-
ADS332/33/42143  BI10/12/12 2 G7/m  napann. ° | Thit 4 10MITH 1O SAGKTRONKOY TomaTHKe, Becnnarios -
AD5334/35/36/44  B/10/10/12 ] e7rme napann. §II .“ | nporpammuos ofecnayenne.
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MUcnonb3oBaHne MakeTHOM nnarbl

Brumaruro yumamenet npednazaemcsi oveHb yOObHasi MakemHasi nnama.
B mazasuHe, ko20a 5 ee noKynan, MHe He cMoenu 06bSICHUMb, KaK ee ucC-
nonb308ame, a Mak Kak UHCIMpPYKUUsi K Hell He npunazaemcs, OyMaro, Mosi
uHopmayus He bydem nuwrel. Beds 3mo delicmeumernsHO oueHs y0o6-
HbIU UHCIMpPYMeHm, Kak Onst mobumenetl, mak u Ons npogheccuoHarnoe.

YILIECTBYET HECKOMbKO MOAENnelk PUBAEMOW MakeTHoW nnare ysen —

pbie BXOAST B KOMMAEKT MakeTHoN nna-
Thl.

Ecnu Bb ucnonbsyete MUKPOCXEMbI
unu agpyrue paguogetanu B Kopryce ¢
OBYXPSAHBEIM PacronoXeHueM BbiBOAOB,
BCTaRMANTE UX B CEpeauHYy MakeTHON nna-
Thi TaK, 4To6bl MONOBUHA BLIBOLAOB HAX0-
Aunack ¢ 0HOW CTOPOHBI MaKETHOW Nna-
Thl, @ gpyras — ¢ Apyrowu.

MaKETHBIX MNaT, OTNUYAIOTCS OHW  3TO PSIA OTBEPCTUM, COEANHEHHBIX T
dopmoit u pazmepamu. MNpuHLMN  BHYTPY MakeTHOW NNaTbl MeTannuyec- 1l Groune
UCMOMb30BAHUS BCEX WX OUHAKOB. BHe-  KOM NONOCKO, T. €. 3NeKTPUYECKH Co- 128 | ON J2V0C b Resistor
LHWIA BUA OQHOW U3 TAKUX MNAT MokasaH eAuHEeHHbIX Mexy coboi. os [ OFF = "
Ha puc. 1. [JnuHHble psObl OTBEPCTUIA BHU3Y U 22¢ | 1P
BHyTpu MakeTHOM Nnarbi UMEIOTCA MHO-  BBEPXY MaKETHOI nnarbi 06biuHO cry- 8 ¢ Transistor
IO METANMUUECKUX MOMOCOK, OBLIUHO Mea-  XaT Ans NOAKMIHEHUST K MUHUAM MU- Inputo—gt -+
HbIX. PacnonoxeHue 3Tux MornocoK Noka- — TaHus. .
3aHO Ha puc. 2. Mpouecc noctpoeHus anekrpuyec- |Pvc. 3
Monocku coequHsiioT Mexxay coboi oT-  KOW CXEMbl HA MAKETHOM Mnare npeg-
BEPCTUSI, paCcroNOXeHHbIE HA BHEWIHe cTaensieT coboi ycTaHoBKYy paguoae-
Ha puc. 3 uzobpaxena npo-
CTeWLLas aneKkTpUIEcKas Cxema,
O0ODO0 OODOOOD OOOCOOOD DOODOO DOOCOD QOOCOOO0 CODOO ODODOO QODOQOO Q aHapMC4np0ﬂeMOHCTpMPOBa:
00000 0OODO OODOODO OOOOO DOOOO OOODOO OOOOO OOOOO OOOOO o Ha ee peanMsauua Ha MakeTHoOU
nnare.
050850555955295595525505559559559555529552559552552562552955956 HemanoBaxHbiii MOMEHT —
00000000000009000OOOOOOOOOOOOOOOOOOOOOOOO000000_0000000000000000 KaK U Ha n|060M ﬂpyFOM MaKeTe,
00DOCODODOOOOVOCODOOLOODDOOOODDODOOLODOCDODOOCOODDOODODODOOOVDODODOOO0OD
000000O0DOODOOO000DOOOOOOO0O0O0O0OOOOOOODOO0000OOVOOLDOO000000000000O cnefyer yuutbiBaTe BrivaHUe
0D0DBOODODODOOOD00000000000000000000000D000E00000000000000060000 NpoBOAHUKOB U KOMMOHEHTOB
00000600600000000006600000060000006006006000000000600066600666060666060 ApYr Ha fipyra, 0COGEHHO Ha Bbi-
508552555035025525055525025025025035530006502505500502500505508| | - CoRNXHaCTOrax: M CobTeerHoi
e NpakTUKK MOTY CKasaTb, Y4TO Npy
00000 00O0OOD 00OOOCO OOCOCDO CCOOOD OOODOO ODOOOC OUNOO ODOOOO OODOOO npuMeHeHun noaobHoOW MakeT-
O0O0D0O0 OOOOOD OOOOODO OCOOOOOD OOOOQC OOOOO OOOOO OOODOO OOOOO ©OOOOO HOl7| nnartbt J:U'Iﬂ OTna,ELKM CXEM C
UCIOSb30BaHUEM OHOKPUCTAT -
Puc. 1 HBIX MUKPOKOHTponnepos AVR

dhupmbl Atmel Hukakux npobnem

C Hasogkamu A He ucnoiTeiBan,

€CNu HE NneHunca pacronoXutb

PSAOM C KOPMYyCOM Kaxaon MuK-

”H!HllllIIIIIlll!lliIHIH!HHHI|IIIIIIIIIIIIIIIIHIIIIHI

pocxeMbi, GnOKUPOBOHHbIN Kepa-
MUYECKUIA KOHOEHCATOP €MKOC-
Thi0 0,1 Mk®P, noacoeanHEHHLIN
K NMUHUAM NUTaHUA 3TOW MUKPO-
cxembl. KonpeHcatop cnenyer
MoAKNIoYaTh K BLIBOJAM NUTaHUA

MUKpOCXeMmbl, a He K obuiemy

nposoay (fpumM. NepesodyUKa).

Puc. 2

MepeBoAa ¢ aHmMuUiACKoro
Muxauna lNony6uosa

Tanem Ha MakeTHOW nnarte u coeguHe-
HUe BLIBOAOB feTanen Mexay co6om no
3NEKTPUYECKON cxeme. DTU coeauHeHus
OCYUWIECTBNAITCA € NOMOUILIO cneuu-
anbHbIX NPOBOAOB — MNEPEMBIYEK, KOTO-

yacTu MakeTHow nnatet. Mpy ucnonb3oea-
HWW MaKeTHOW NnaTbl cneayeT BCTARMATL
BbIBOAbI paguodeTanein B €e OTBEPCTUS.
OrBepcTusi-pasbembt caenatHbl Takum o6-
pazoM, HTO BCTABMEHHBIE B HUX BbIBOALI

mgolubtsov@hotmail.com

UCTOYHHUK:
1. www.iguanalabs.com\breadboard.htm

(PUKCUPYIOTCA [IOCTATOUHO NPOYHO

ansa Toro, 4YToObl 6bin HaaeXHbIN

00000 DOOOO DOOOD OOOOO ODOOD ODODO DOOODO OOOOO DOOOOD OOOOO
KOHTaKT, U Npy 3TOM JeTans Gkina 00000 00000 0OOQO 'OO000 ODOOO OOOOO OOOOO OOODO OOOOO 00OOO
3adgukcupoBaHa Ha nnare. Kax- .

- 0000OODOODOODOPOVOYOOCPOOOOOOOOVDOOOOOCOVOOOOOVOOOOOODOODOCDOO0
AOGOTBepCTMecoe.qMﬁeHOC.qpy“ 00DOOONOVOONO0NVDOOOOOTCOODODNDOOCO0QDO000000DO000D0O000OOD00000D
My MeTannuyecKou nonocKowu ©000000QO00OCOORODORCO0OQO000OO0, T000000000O000000000000OQ0O00O0CD0

C0O0D0DKEOVOLDCODCO0OVNUO000 0DOOODODODOOODO

nnartbt. ODDDODO0OO00COCOODOOODDOOD ODOODOODOODOOODOO
Kaxpgbeih nposog dopmupyeT 0000000000 O00O0COOO0O00000 ¢ 000pODO0000ODOO0
y3en. Y3en, kak u3BECTHO, — 3TO0 22000 c00000600000000

[eRoleoRegofolofoNofolofofefo oRelofoRe o o ote UU»
000000DOOO00O0O0O0OO0O0O0OYO Q
0OQ000DQODOVODOOCODODODABODOOOO0 000000

TO4YKa Ha chMe, B Ko—ro‘)o"'1 co- 0000000000000 0C0OOVOODOOO0OPOOOOODOOD

CoO0DODOONDOOOOOOOOOOOODO0ODO
000000 DOLODOQDODODOOODODOO

€OUHAKTCA BbIBOObLI ABYX UK

6onee paguoperanen. [iea co- 00000 00000 ODOOD OOQOO HOOOO OOODOE ODOOO OODOD OOOOO OOOCOO~12VDC
00DOO DODOO DOOOO 00000 4C0OP 00000 OCOOOO OOOOD OCODOODO 00DOG~GND

eauHeHus BbiBO4OB HECKONbKUX

neranewn Hago BCTaBUTL 3TU Bbl- Puc. 4

BOALI B OAUH yaen. Ha paccmar-
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TexXHOonorMmm

Cnoco6 u3rotoBrneHust

NiuueBbLIX NaHeneu

M3secmro, Ymo npu useomoeneHuU mmobo2o MeKmMpPOHHO20 NpUBopPa NPUXo-
oumcsi ydename 60/bLIOE BPEMS €20 8HELUHEMY 8UDY, NPUYEM 3HAYUMESTb-
Hasi Yacmb spemeru yxoduUm Ha Kopryc U nuyesyro nawerns. [pu amom nuye-
easi naHesb e borbuiell cmeneHu onpedensem eHewHul eud npubopa. 3ayac-
MYI0 XOPOLUO 8BINONIHEHHESA U 20aMOIMHO U320MOBIIEHHasT KOHCMPYKLUS C
Herroxol CXeMOomexHUKol, @ BO3MOXHO, U C U3toMUHKOU, rnpouspeieaem Opy-
aum, 6oree criabbimM KOHCMPYKUUSIM, a8Mopbl KOMopbix 6orbLIee 8HUMaHUE
yOensiom omoerike u eHelwHeMy sudy npubopa. Aemop npednazaem mMemo-
OUKy U320MOB/EHUS NUYEBBIX NaHened Npubopos rpu MOMOLWL KOMITLIOMEPA.

akum cnocobom MOXHO U3TOTOBUTE

WKane, MHAUKaTOPL!, LWWNLOVKMY,

BCE-BO3MOXHbIE Tabnuyku, ceBeTo-
Bbi€ TpaHcnapaHThl, NaHenu ¢ NoACBETKOM,
Haknewvku, nenbnel n 1. g. Npy aTOM MOX-
HO pOBUTBCA BEICOKOTO paspeLLeHns 1 rno-
BTOpsiemMocTu. [locnepHee obcrosiTens-
CTBO OCO6EHHO BaXXHO B MeNKocepUiHOM
npoussopctee. Npy U3rOTOBNEHWU NaHe-
e ncrnofb3yTCsl matepuarnbl, KOTopkble
MOXHO KynuTb B MarasuHe KaHUuToBapoB
VN B mMarasmnHe pacxofHbiX Martepuarnos
ans oprrexHukn. MNaHenw narotTaBnMBawT-
CA B fomallHux ycrnoeusix 6e3 npumeHe-
HUS1 NAKOB, KPacok, kneee v pacTBopuTe-
nen. Bce ato cTtaHOBUTCA BO3MOXHBIM
6naropapsi NPUMEHEHNUID KOMMBIOTEpPa,
CHaGXeHHOTo CTPYMHBIM MNWU Na3zepHeLIM
NpUHTEPOM.

AgTtop paspaboran Tpu cnocoba U3roTos-
nexvs niueBoli naHeny npubopa Npy noMo-
WM KoMnetoTepa. B kaxgoM 13 HUX prUcyHoK
6yayLuei naHeny, WnnbavKa UK Haknenku
co3faercsi Moo JoCTyNHOM ANs 3Tore Npo-
rpammMon ¢ TakmMm pacyeTom, HYTobkl Npu pac-
reyarke pyMcyHoK NaHeny nonyJancsl B HaTy-
panbHyo BeNUYMHY.

Cnoco6 1. PucyHok naHenu pacnevarbi-
BaeTcsl Ha NUUEBOM MOBEPXHOCTW NWUMKOM
Gymary Ha CTpyWHOM MNK MaTpUYHOM
npuHTepe. Bymara ucnonesyerca Genas
WNn ToHMpoBaHHasA. 3onoTucTas Unu ce-
pebpuctas, a Takke naMmmHMpoBaHHasn By-
Mara ana nevaTm Ha CTpyrMHOM NpuHTEpe
HenpuropHa. Mocne neyatn Gymara namu-
HUPYETCsl, 3TO XenaTtensHo caenate Ans
3aWMTE NOBEPXHOCTM PUCyHKa OT 3arpsas-
HEeHWi ¥ BOSHWKHOBEHWS MOTEKOB B Cly4ae
nonapaHus Bnaru. B HekoTopbiX cny4dasx
ypo6Hee cHayana HakneutTb PUCYHOK Ha
naHesnkb Taknm obpasom, HTobbl Kpas pUcyH-
Ka MoXHo Obino nogorHyTe Ha obpaTtHylo
CTOPOHY 3aroToBKW MaHenu, a NoToM yxe
NpoBOAUTE NaMUHUPOBAHMWE.

Mpocreiwmin BapmaHT namyHMpoBaHWs —
npy NOMOLYN TEPMOKIIEHOLLENCS NMINEeHKU 1
yTiora. [ins HebonbLUMX HaKNeek NaMUHUPo-
BaHME BO3MOXHO AaXe Npo3padHbiM CKOT-
YeM. MoXXHO naMnHUpoBaThE Takke Npospay-
HOW NUNKoi nneHkol Twna opakan. MNocne
3TOro € NUnko Bymam ynansieTcs noanox-
Ka, 3almLLaloLLasn nunkuin cnon. Tenepkb pu-
CYHOK NaHenn Ha nunkoin Gymare oCTopoX-
HO, He ponyckasi obpasoBaHUsi MOPLUWH U
nyssIpei, HakliemBaeTcsa Ha 3aroToBKy NaHe-
v ¢ npepBapuTeNLHO npogenaHHbIMK OT-
BepcTusiMn. B npolecce Hakneliku pucyHka

B eareavensy =32 ccne e

HYXKHO CNeauTh, HYToObl LIEHTPBl OTBEPCTUIA-
3aroTOBKM NaHenu M LEHTPLI OTBEPCTUI Ha
PYCYHKe COBMECTUINCL. 3aTeM HyHO Gyma-
ry cpesarb Ha OTBEPCTUSIX OCTPLIM HOXOM, U
naHenk rotosa. Criocob He nuLLeH HegocTar-
KOB, Ho Havbonee feLLBB.

Cnoco6 2. PycyHok NaHenu B 3epkarnb-
HOM OTPaXeHWN NevaTaercs Ha cneuyanbHon
NPo3paYyHoi NneHke A CTPYMHBIX NpUHTe-
pos, HanprMep Ha nnenke BASF. 3atem Ha

LLMPOKO MCMONb3YeT MaToBbIA [ABYXCTOPOH-
HWI CKOTY Ha NoNUNponuneHoBoi OCHOBe, Ko-
TOPLIN NPOYHO AEPKUTCS HE TONBKO Ha rnajl-
KVX, HO M Ha TUCHEHBIX MOBEPXHOCTAX.
Cnoco6 3. 31ot cnocol aHanoryeH crno-
coby 2, Ho B kayecTBe NneHKU-HocUTENs pu-
CYHKa UCMonb3yeTcs MneHka Aonsi nasepHbtX
npuHTepos. OTNWuMe 3aK/0YaeTca B TOM,
4YTO NnasepHble NpuHTepbl B GONbLLUMHCTBE
cBoeM yepHo-Genble. C apyrol cTOPoHbI,
nneHka ans nasepHbiX NPUHTEPOB AeLLeB-
ne, YeMm nneHKa Ans cTpyHelX. PucyHok Ha
HEl JepXUTCA MeHEe NMPOYHO, BNPOYeEM,
nocrie erc Haknemnkn aTo yxxe mMarnosaxHo.
Kpome BblilLenepeuncrieHHbiX cnocoGos,
MOXHO TaKxe pacneyaraTb PUCYHOK Ha
nneHke Opakan Ha nasepHoM MpuHTepe ¢
nocneaylwmMM nammHnpoeatueM. OpHako
aBTop He COBETYET UCMONb30BaTh 3TOT Cro-
c00, TaK kak Npy NevaT BO3MOXHO pasmsir-
YeHye 1 Jaxe pacnnaBneHue NieHku Bcnea-
CTBWEe HarpeBa ¢ kaTacTpoduUyieCKUmu
nocneAcTBUAMK AJ151 Na3epHOro NpuHTepa.
Nuct nnevkn cdopmara A4 BASF ans
CTPYMHOro NpuHTEpa cTouT okorno 12 pyé.,
LnA nasepHoro npuHtepa — 8 py6., nucT

LIGHTCONT 4.20-3M
AR Haroroaurtenn: B
A 000 «IKCUTOH»

S 2001r.

o7 432084, Ynesnosck, aln /

1 2109. Ten. (8422) 471142 \
E-mail.shasharin@mail.ru

Puc. 1

PHCYHOK HAHOCWTCS CKOTY UIU MIeHKa, Mnur-
Kasi ¢ gByX CTOPOH, Mocre Yero oH Haklensa-
€TCs1 Ha 3aroToBKW NaHenu, rocne npeasa-
PUTENBLHOIO yaaneHus NOANOXKM C KNesiLLero
cnos . EcTecTBeHHO, YTO eCcnu UCTNONb30BATE
NpO3payHylo KIEesiLLyHo NIEHKY, TC Yepes Hee
BrnocneAcTevm Gyper BuIMsAbLIEATE MoBep-
XHOCTL MaHenu. NoaToMy oHa [omkHa ObITh
npeABapuTenbHO NOArCTOBNEHa (okpalleHa,
oTwinugosana, otnonupoeana U T. a.) Moc-
e 3Toro pUCYHOK HakJ1eMBAETCs! Ha 3ar0TOB-
Ky naHenu. MNpu 3ToM NpoUCXoanT 3epKarns-
HEIA MepeBOpOT PUCYHKA.

nunkoii 6ymarv npumepHo B 3-4 pasa felues-
ne, a pynoH cKoT4a ABYXCTOPOHHEN NUMKoc-
TW Ha MONUNPOMUIIEHOBOI OCHOBE OSIMHOM
10 m v WwipuHoit 50 MM cTouT uyTh Bonklue
70 py6. 31 uMdpel rOBOPAT caMu 3a cebs,
0coBEHHE NoCNE MONBITOK U3rCTOBNEHWA NUM-
KX Hakneek B pekiamHbIX areHTcTBax. dy-
Malo, 4TC 3Ta NpocTas TexHonorus Gyner no-
nesHa MHOMUM pazvontobuTensaM.

Cepren LlawapwH,
shasharin@mail.ru

Tenepe mMbl 6ynemM BUAETL
PUCYHOK Yepes npospau-
Hy10 NneHkKy, kotopas Gy-
et 3awmLLaTh PUCYHOK OT
HebnaronpusaTHLIX BO3-
nencteni (LapanuH, Bna-
™, 3arpsisHeHuin). Hapo6-
HOCTBb B NaMWHUPOBAHWK
otnapaet. Ecrnvmucnonbao-
BaTh UBETHyIO MNU Mato-
BYIO KNESILLYIO MINEHKY, TO
Mel Bynem BUgeTE ee Ye-
pes puCyHOK B KadecTee
choHa BMeCTo NoBepXHOC-
v naHenn. B atoM cnyuae
oTenka NnoBepxHOCTU Na-

Mocxkosciu TexHudecinii Yimpepcurer Cenavt u Urpopmarior (MTYCH)
nocmaeJsifem co cxknada u Ha 3axka3
PAQWOKOMMOHEHTbI 700 ®UPM CLLA
Mini-Circuits, RFMD, Peregrine, Synergy, Stanford MD, Hittite, Z-Comm,
Micronetics, RFM, Vari-L, Modco, CEL, Rogers, M/A-COM, Alpha,
Watkins-Johinson, Intersil, Dow Key, Hirose, K&L, Magnum, Stellex,
Sawtek, ATC, CTl, Cougar, Micro Lambda, Coilcraft, Qualcomm u dp.

111024, MockBa, ABHamotopHas, 8 (M.ABHaMoTOpHas)

Sales@radiocomp.com.ru, Ten(095)361-0416, 3610904
" Ha Hauwem calime 6 Mrimeprem hitpll:www.radiocmg.com.ru

npedcmaenesa basa OanHbix paduoKomnoHeHmos, ceedexua 06 ux
Hanusuu KA cknade U Cobiku Ha catimsl GhupM  npoussodumened.

Henu He TpebyeTcs. ABTOp
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ApanTtep BBOAa/BbIBOAA

B npedsidyweli cmamse yukna bbtrio onybrukoeaHo onucaHue aMyrnsimo-
pa uHmepcpelica ISA, nossonsrowezo Hanaxueame U peMOHMUPOBab
pasnuyHbie adanmepsi Onsi kKoMnbiomepa («CxemomexHukar, Ne1/2002).
B Hacmoswell cmampe onucaH adanmep eeoda/erieoda, Komopsil nod-
Krrovaemcs K Komnsiomepy Yyepes uHmepdpelic ISA u umeem e ceoem co-
cmase peaucmpsi 6800a U 68618003, npedHasHaqeHHble 0ns pabomel ¢
pasnuyHsIMu nepuchepuliHpiMu ycmpoticmeamu (GamyuKamu KOHIMpPOIns,
uHOUKamopamu, ucrnonHuUmensHeIMuU ycmpodcmeamu u m. .). Adanmep
no3gonum HayuHauwumM paspabomyukam No3HaKoMUMsLCS ¢ NpuHyuna-
MU NOCMpOoeHUs! ycmpolicme paclutpeHUs NepcoHansHO20 KoMrblomepa
vyepes uHmepdgelic ISA, u noemopume NPU XenaHuu 3imy KOHCMPYKYUI,
pacliupue 803MOXHOCMU CE0820 KOMIMLIOmMepa.

[panTtep No3BonsieT NOAKNIoHUTL A0

32-x yCTpOWCTB BBOAA U A0 24-X yC-

TpolcTea BbiBoaa. Hanpumep, npu
pelleHun 3agayqn oxpaHbl NoOMeLleHus
[aHHbIK ananTep No3BONsAET KOHTPONUpo-
BaTb [0 32-X YCTPOMCTB KOHTpOns (pat-
YUKOB OTKPBLITUS OKOH W OBEpew, KHOMOK
nyrnbTa ynpaeneHvs v T. A.) v ynpaenaTtb
24-M5 UCNOMNHUTENBbHBIMK YCTPOUCTBAMU
(cvperamm, aBapuiAHLIMU NaMmnamm, 3rek-
Tpo3amkamu 1 np.).

PaccMOTpYM CTPYKTYPHYHO CXeMyY anarn-
Tepa, koTopas npuBepeHa Ha puc.1.

B cocTtaB apantepa BXOOST crienyto-
e y3nsl:

N — vnHTepdeiic;

Bl — Gydpep AaHHBIX;

N — none nepeMblyek;

N1 — wHAauvkaTop nutTaHus;

N2 — nHgukaTop obpalleHus;

CP — cxema paspelueHus;

PK — peructpbl KOHTPONS,

PY — peructpel ynpasneHus;

TP — TBepaoTernbHbIE pene.
Cxema paspeluenusi CP npu Brnoue-
HWK aganTepa no curHany cbpoca ot
WuHbl ISA npyHyouTenbHO nepeBoguT
BbLIBOAbI PErMCTPOB YnpaeneHus PY B Tpe-
Thbe COCTOsIHWe, a nocrnegHwe NepeBoasaT
BbIXOObl yNpaBneHuss B TPeTbe CoCTos-
Hue, uTo obecneumBaeT BbIKNIOHEHUE BCeX
VCRONMHUTENbHBIX YCTPOUCTB B Havarb-
Hblin MOMEHT. [lanee cxema pa3spelleHus
CP aktusmanpyet Bbixogbl PY v BKo4va-
€T Te YCTPOWCTBa ynpaBneHus, B ynpas-
nswLwme paspsabl KoTopbix 6binv 3anu-
caHbl NOrMYECKUE HYTW.

WHgukartop M1 nokasbiBaeT noaaqvy nu-
TaHuA Ha aganTep.

Mone nepembitek M onpepensier 6a3o-
BbIi aapec Moayrnsi, npy obpalueHun no
koTopomy anarnrep 6ynet otabiBarbes. MNpy
coBnaaeHW aapeca yCTpOMCTBa BBOAA/Bbl-
Bofa Ha LmHe ISA ¢ 6a3oBbiM aapecom
Moayns uHTepdenc W 3aaxkuraet uHaukarop
M2 n BblpabaTbiBaeT 0AWH U3 CUHXPOCUI-
Hanos C1...C8, koTopble ynpaBnsioT YTe-
HVEM 1 3anNUCbio PEMMCTPOB KoHTposa PKu
pervcTpoB ynpaenerus PY.

TeepooteneHble pene TP obecneumnba-
10T COrmacoBaHne Norm4yeckux BbIXOOO0B
perucrpos ynpaenenus PY ¢ UcnomnHu-
TenbHbIMK YCTPOUCTBaMu.

MpuHUMNManbHasn anekTpu4eckas cxe-
Ma aganTtepa npuBeneHa Ha puc. 2.

a

C1 — aneKTponuTu4eckuini KoHaeHcaTop
Tuna K50-35, 47 mx®, 6,3 B; C2...C25 —
kepamuueckne KoHpeHcatopbl Tuna K10-
17B-H90, 0,1 MK®; Mukpocxembl D1 —Tuna
KP1533AMN6, D2 — SN74HC688, D3 —
KP1533AMN5, D4 — KP1533104, DS —
KP153311A3, D6...D8 — KP1533UP23,
D9...D12 — KP1533UP22, HL1, HL2 —
ceeToavoabl Tuna AJIC307AM, J1 — nio-
6ble nepemMblukn unu DIP-nepexniodareni.
Ha6opbl peavctopoB RN1...RN4, RN11,
RN12 —Tuna HP1-4-9M-0,125 HomuHanom
10 kOm, a RN5...RN10 HP1-4-9M-0,125
HomuHanom 510 Om; R1, R2 — peaucTtopb!
Tuna C2-23-0,125 HomuHanom 1 kOm.
TeepaoTenebHble pene U1...U12 — Tuna
5M14.3b. X2...X8 — coeanHuTENM TUNA

BH-16. BmecTo

WHTepdpeirc U BLINONHEH € UCNONb3oBa-
Huem Mukpocxem D2, D3, D4, D5.4 n Habo-
pa peauctopoe RN12. B kauectse Gydepa
OaHHbIX rcnorbayeTtcs Mukpocxema DA
Tvna KP1533AMM6 1 Habop peancTopoB
RN11. MNone nepeMbluek BbINOMHEHO Ha
anemeHTe J1. IHOMKaropbl NOCTPOEHBI Ha
6a3ae anemenToB HL1, HL2 n R1, R2. Cxe-

MUKpOCXEM ce-
A 4_| (=] pki1 > py1 =>! 1p1 =) %uulé!:;gggomsgxr;
i s - MUWKPOCXEMBI Ce-
.| pwm K555 nnm ux
E 2 8| 3apybexHbie aHa-

5 ? =l pk2 =>| py2 2 =2l nom.
£ g & HonyckaeTtcs
w € B1% €6 — 9 ycTaHaBnuBaTb
> L »c2 7 He BCe perucTpbl
—C3 =Pl s | oys e KOHTpONsA u yn-
L .4 paBneHvs u ces-
—CS C3 — C7 —] — 3aHHble C HU-
w . ce MU 3NEMEHTHI, a
2] N A NN . - TONMbKO TO KOMW-
|, cs 4YecTBO, KOTOpOE
cad o Heobxoaumo ans
: peweHus  no-
n CTaBNEHHOW 3a-

Puc. 1 paun.
Appec apanre-

pa onpeaenseTcs ¢ NOMOLLBIO NEPEMbIYEK
J1. O6o3HaueHue koHTakToB J1 npuBene-
Ho Ha puc. 3. Mpumepsbl ycTaHoBKM Ga3o-
BOro agpeca apantepa npvbBeneHbl B
Tabn. 1. MporpamMmmHo-noruyeckasl Moaenb
apanTepa npueeseHa B Tabn. 2.
KoHCTpYKTUBHO ananTep BbINOMNHEH Ha
OOHOWM ne4aTHo nnare ¢ nevartHbIM Co-

Tabrnuua 1

ApfpecHbie pa3psaabl: 9 8 .17 6 5 4 3 2 1 0

[pynna KOHTaKTOB: 15 | 13 11 9 7 3 1 — | —

6| 14| 1210 | 8 4T 2

BasoBui anpec: 1[0 TT 7 1|1 0 0 [ 0 |2Fon
CocTontue rpynnbi: P 3 1{P P P P 3 3 - | -
Ba3oBb agpec: 1 1 0 0 0 [ 300h
CocTosiHme rpynnbi: P P13 3 3 3 — 1 -

MpyMeyaHue. «P» — pPA3OMKHYTLIE KOHTAKTEI, «3» — 3AMKHYTHI® KOHTaKTEL.

ma pazpelueHuss CP BbinonHeHa Ha ane-
meHTax D5.1-D5.3. OyHkumn pernctpob
KOHTPONS BLINOIHAKT MUKpocxembl  DO-
D12 w wHabopbl peanctopoB RN1-RN4.
GYHKUMM PErUCTPOB YNpaBneHus! BbINOSHs-
toT Mukpocxembl D6-D8 1 Habope! peanc-
Topos RN5-RN10. B kauecTBe TBEpaoTenb-
HbIX perne npumeHeHbl 3nemenTbl U1-U12.

B onvicbiBaemomM agantepe Takke Gbinu
VCNONb30BaHbl CreQyloWne remMeHTbI:

15

Craa?d
OZm®

14

Puc. 3
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Puc. 4

Tecr ananvepa 8e0Aa BuieoAa (Ba3osbil agpec = 2F0h)

3anuce

PerncTp RUO (D6) PerncTp RU1 (D7) PerncTp RU2 (DB8) PerncTp RU3 (D5)

P a a p 8 A B P a 3a p 8 A B P a a3 p 5 po o

BKNAIOYEHMA BbIXOAOB

7—g—5—4—3—2m—1=0n [7—B—=5=—4=3=2m=1—0 7—6=5—4=3—2—1—0
[111|1|11][11111111][11111111.‘

BbixOObl BoIK/IOYEHb!

HYreHune
PerncTp RKO (D9) Perncrp RK1 (D10) Perncrp RK2 (D11) PerncTtp RK3 (D12)
P a a p s o o P a a3 p 8 A M P a a p a A M P a a p s A M

7—E—5—4—3m2=]m=0= [7—=6—=5—4—=3=2=1—0 (7—6—5==4=3=2=1=0 7—6—=5—4=3=2—1=0
[11111111-‘[111111111[111111111[11111111]

Nomole:

<Space>: dx = 00 <F5>: dx = 55h <F6>: dx = AAh <F7>:dx=FFh <1>...<8>: unBepcusa 6ut

<Esc>: Bpixoa <TAB>: yniJiMueckuii nepexon M/A perncrpamu <Enter>: BKJIIOYEHUS BbIXOAOB

Npumeyanne. BA (6a30Bbil agpec) agantepa BelGMpaeTCA NoNb3oBaTernem U3 pbnactu
ceo6oaHbIX aApecDB KDMMNbIOTEpPa U yCTaHaBNUBAETCA NEPEMbIYKaMK Ha aaantepe.
Hanpumep, npy Bbibope apgpeca 2F0h, Hep6xoanMD yCTaHDBUTL NEPEMBINKMA J1 Takum
obpasom: 1-2, 3-4, 13-14.

Pue. 5
Tabnuua 2

Appec Onepaumn HaaHaueHvie ycTponicTea

noprta

BA+0 Urtenvie Pervuctp koHtpona 0

BA+1 YrteHve Pernctp koHtpons 1

BA+2 YreHve PervcTtp koHTpons 2

BA+3 YrteHne PerucTp koHtpona 3

BA+0 3anvice Pervctp ynpaeneHus 0 SKpaHe.

BA+1 3anucb Pervctp ynpaenenus 1

BA+2 3anvck Pervictp ynpaBneHus 2

BA+3 3annce Cxema paspeweHus
(3anmcb Mo6oro 3HadeHns Mo 3TOMy afpecy NepeBoanT BhIXOAb
BCEX PervCTPoB YNPaBneHUA 13 TPETLErD COCTOAHWUA B 8KTMBHOE)

eavHuTenemM X1 v wrop-
kxow-3arnywkon. BHe-
LWHWIA BUA aaanTtepa npu-
BefieH Ha puc. 4. AganTtep
noaxMo4aeTCca K WuHe
ISA uyepes cBoGoaHbIl
CNOT U KPENUTCA K Kopry-
Cy KoMmrbloTepa ¢ nomo-
Wbto Wropku. Toronorms
neuatHow nnartel Geina
nonyveHa B KOHCTPYKTOp-
ckom nakere PCAD 4.5.
[ns nposepku AaHHO-
ro apnanrtepa aBTOpPOM
6bina noarotoBneHa Tec-
ToBas nmporpamma (vc-
XofHbIM TeKcT “test_awv’
Ha si3blKe Nporpammupo-
sanusa C). Ona noasons-

eT nposeputb paborocnocobHOCTL anar-
Tepa B COCTaBe KOMMbLIOTEPA U, KpoMe
TOro, NPOTECTUPOBATL BCE NOAKMIOHEHHBIE
K Hemy ycTpoiicrea. Nporpamma 3anycka-
eTcs B pexxume DOS v oTobpaxaer Ha k-
paHe MOHUTOpa COCTOSIHME BCEX perncr-
pos apanTepa. BHelLHWI BuA 3TOrO 3kpaHa
npveeneH Ha puc. 5. Cnpaseka no ynpas-
FEeHWIO NPOrpamMMoi BbIBOOUTCS H2 CaMOM

VcxofHblii TekeT nporpaMMel C KOMMEH-
TapysAIMM MOXET MOCITYXWTb flocobrem ans
HauMHaIOLLIMX NPOrpaMMUCTOB U paspabor-
YMKOB NpU HANMUCaHUKU COBCTBEHHBIX TEC-
TOBBIX U APYruX Nporpamm. MonHbiA nexoa-
Hbill TEKCT NPOrpamMbi U UCTIONHAEMbIN
KOf, nporpaMmbl MOXHO ckadarb 8 MHTep-
HeTe no anpecy: http://lwww.dian.ru/
programs/index.

Oner Banwna
sandh@narod.ru



uMdppoBas TEeXHUKA

Lincpposon aukrocpoH

Onucsieaemoe yempotcmeo npedcmaarnsiem cobol nabopamopHyto pabo-
my, ebIrnosiHAEMY!I0 € ripoyecce obyqeHus Ha wecmom cemMecmpe Gautham
Krishnamurthy. 3mo HecnoxHoe ycmpolicmeo, uMumupytouiee GUKMOGHOH.
3eykoeble cuaHarisi rpu 3MOM 3aruckiealomcs e yughpoeom eude.

TPYKTYpHas cxema ycTpoicTea n3ob
paxxeHa Ha puc. 1. Cepauem umd-
pOoBOTO AMKToOHA SBNAETCA MUKPO-
koHTponnep ATS0S8535 cupmil Atmel. 31o
MOLyHBI 8-pa3psaHbit RISC MUKpOKOHT-
ponnep, uMetowwmin 8 kb Flash-namsTu npo-
rpamm, 512 6ant EEPROM u 512 6aiir one-

LLMTHI OT HAaNoXeHus CNeKTPOB NpU ANCKpe-
Tu3auuu, BbIXoAHOMO hunbrpa 1 ycunurens
MOLLIHOCTU 3BYKOBOW YacToThbl. Cxema MUKpPO-

choHHOro ycunurens usobpaxeHa Ha puc. 2.
HanpsbkeHue Ha KOHOEHCATOPHbLIA MUKPO-
¢hOH NogaeTcs ¢ NOMOLLLIO NEpeMeHHOTO pe-
3uctopa R1. KoHaeHcatop C1 — nepexoa-
HON. MukpohbOHHBIN yeunuTens u

ATA5D161/
ATASDBOSIA

DATA FLASH

fod

LM324 LM324

LM324

Micro- Microphone Antialiasing Pushbution Low Pass
phone Pre-amp Filter Switches Fiter

Puc. 1

LM324

o >{>— - > >
MICROCONTROLLER

Power  Loud
Ampfitter speaker

¢huneTp cobpaHe! Ha ocHOBE one-
pauUMOHHOTO yeunuTens.

BixogHon cunbTp npeacras-
nsier coboli akTuBHLIN hUNLTp
Yebkiuesa 5-ro nopsaka. Anek-
Tpudeckas cxema chunsrpa usob-
paxeHa Ha puc. 3.

MpaHnuHas yacToTa nponycka-
Hua ¢duneTpa ycTaHoBneHa
3,9 Ky, 31010 BNONHE AOCTaTOY-
HO AN ecTeCTBEHHOW Nepeaayn
roNoCOBOrO curHana, u B TO e

paTUBHON NamsATU AaHHbIX. BONBILMHCTBO
CBOMX KOMaHA 3TOT MUKDOKOHTPONNEP Bbl-
NONHSIET 3a OQMH TaKTOBbIN UMNYNbLC. OH
umeet Goraryto nepudepuio, pacnonoxeH-
Hyt0 Ha TOM e kpuctanne. bonee noapo6-
HYK MH(bOpPMaUU N0 MUKPOKOHTPONMEpPY
AT90S8535 MOXHO HalTu NO agpecy:
www.atmel.com.

K MukpokoHTponnepy ¢ noMoLkto SPI-uH-
Tepdeiica nogcoegMHeHa MUKpocxema
Flash-namatu Tuna AT45D161 oBvemom
16 MBuT. B 3aTOi MMKpPOCXEME MUKPOKOHT-
ponnep MOXeT COXpaHATb AaHHbLIE U NPpU He-
06X0OAUMOCTU CHUTBLIBaTE UX BHOBb. HeTbi-
pe KHOMKMK U YeTbipe cBeToguoaa hopmupy-
10T uHTepdeic nonb3osartena aukrodoHa.
OHU noacoeauHeHB! K NopTaM BBOAa/BbIBO-
@ MUKpPOKOHTponnepa.

3BYKOBOW CurHan BOCNpUHUMAETCS C No-
MOLLibH KOHAEHCATOPHOTO MUkpodhoHa U ycu-
NUBaETCS CXEMOW Ha ONnepaLuOHHOM yCunu-
Tene. B Hen curHan ¢uneTpyeTcs U 3atem
nepegaercs Ha Bxof aHanoro-uncpoBoro
npeoBpa3zoBaTtens MUKPOKOHTPONNepa, KoTo-
pbiii CYMTHIBAET aHanoroBbie 3HaUeHWs Ha
Bxofe c YacToTol 8 kl'u. MNepea coxpaneHu-
€M cuuTaHHbie 10-6uTHbIe 3HaveHns ypoBHS
curHana macwtabupytorcs k 8 Guram. B npo-
tecce BOCNpOM3BEAEHWUSA 3anMCaHHOIo 3BY-
KOBOMO COooBLLeHus coxpaHeHHble B MUKpO-
cxeMe Flash-namsami aHaueHus ypoBHen Ha-
NpsPKeHWs1 NepeaalnTca MUKPOKOHTpONNepy,
KOTOpbii hOpMUpYET MX Ha OQHOM U3 CBOMX
BLIBOAOB ¢ nomMoLukto LUKVM. B pesynsrate Ha
Bbixoae hopMuUpyeTcs curHan, KoTopbii no-
BTOpSIET BXOAHON B MOMEHTLI CUUTHIBAHUSA
3HayeHui Npu 3anucu. fanee nonyvYeHHLM
cvrHarn hvnkTpyeTcs, yCUrnueaeTca v BoCrpo-
M3BOAUTCS Yepe3 AUHaMUYECKYIO rONOBKY.

AHanoroeas 4acTb YCTPOMCTBA

AHaroroBas YacTk YCTPOMCTBa COCTOMT K3
MWKpOhOHHOrO yeunuTtens, cunsrpa Ans 3a-

mwww i ra

cii
200 ¢

+V5B

—oP-amp out

c12
UIE 0,047
LM386 ﬁf‘f

KOHTpoNnnepa u Mukpocxembt Flash-namsmm.
Kak yxe 6bino ckasaHo, ¢ NOMOLLBIO YEThI-
pex cBeTOAUOAOB U YEThIpEX KHOMOK, noa-
KJOYEHHBIX K NOPTaM BBOAA/BbIBOAA MUKPO-
KOHTpONnepa, peanusoBaH uHTepdeinc
nonb3osarens. MopT B ucnons3osaH Ans pa-
60Tt ¢ MuKpocxemol Flash-namsTu. Mopt
A, BbIBOAB! KOTOPOTO COeAUHEHBI CO BXOAa-
Mu aHanoro-undposoro npeobpasosarens,
BCTPOEHHOIO B MUKPOKOHTPONNep, NOAK0-
yeH k MukpodoHHOMY yeunutentio. Keapue-
Bhili pe3oHaTop ¢ YacToroi 8 My Heobxo-
anm aAns paboTbl TAKTOBOTO reHeparopa Muk-
POKOHTpONnepa.

Puc. 4

MporpaMmmMHoe obecneveHune

MporpamMma AnNs MUKpOKOHTpornnepa
AT90S8535 HanucaHa Ha si3eike C. MNpu Ha-
nucaHuu nporpaMmel 6binN Ucnonk3oBaH

komnunsTop Imagecraft C. B npo-

R4
+V 200

Puc. 2

rpamMmMe Ucnonb3yloTCs NpepkiBa-
HUSl BCTPOEHHOTO B MUKPOKOHT-
ponnep Taiimepa. B npouecce Bbt-
nonxexust obpaborumka aTux npe-
PbIBaHUIA OCYLLECTBSETCS 3aNUCh
Aa@HHBIX UMK UX BOCNpOU3Be/e-
Hue. Takum oBpasom, gocTuraer-
csl cTabuNbHOCTE BpEMEHHbBIX
MHTEpPBaANOB ANA CUUTHLIBAHUSA
unu BOCNPOW3BEAEHUS AaHHbIX.

3anuck u BOCNpou3Be-
neHue peanu3oBaHbt
pasnuuHbiMu yHKUMRA-
Mu. Texkct nporpammel
MOXHO HanTh B8 ViHTep-
HeT no agpecy: http://
wiredworld.tripod.com/

Puc. 3 tronics/dvr.zip.
BpeEMS NpW Takowm rpa- D1 p2| D3| D4 D5 otee
HUYHOW YacToTe 3ch- i SP:LAY Fhnse Tom. oP{oweR
heKTMBHO NoaaBns- | FromMcpreampofpaoaco V' poos|2!
I0TCS NOMEXM C 4acTo- pci/aa 22
Ton 15 k'Y, BO3HUKaIO- _.%’Ll PRO/TO pe/mio 2
wme B npouecce pa- || rovmsy ey pcaan |2
60Tkt LUVIM. BeixoaHou we 3] pBo/aING ”
¢uneTp paccunTaH ¢ » o pa3amt E PDO/RXD[=———0 o
NOMOLLIBLIO NpOrpaMMel 3 5 swe
FilterWiz Prc?. P % c: 6 :::;;zs' 8 roimopt—— 1552
Yeunutens MOLLHOC- 2o 7} oge/amso § . ,
TV pearnusoBaH Ha MUK- s R
pocxeme LM386, npea- s 19 PRTISC Swa
craensiotwei cobom oa- o =) ’;:t; PD/INT1 -'l—'o-“oi: p
HOKpUCTarbHbIN yCUnu- T—g\ o
Terb MOLWHOGCTY ¢hMpMb! i 2
National Semiconductor. Vee 04 Vee 0C1B[—oToFILTER
3Ta MUKpOCXEMa No3Bo- Puc. 5

ns\eT pasBuBaTL Ha Harpyake MOLHOCTL A0 1
Br. Cxema ycunurens MOLLHOCTY U3oBpaxe-
Ha Ha pwc. 4.

Lincdbporasn yactb cxembl

Cxema uncppooi YacTu aukTochoHa npu-
regeHa Ha puc. 5. OHa cOCTOUT U3 MUKPO-

MepeBog ¢ aHrMUinckoro
Muxamna lony6uosa
mgolubtsov@hotmail.com

NcTouHuk:

1. http://wiredworld.tripod.com/tronics/
dvr.html
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NMpumeHeHune 7-cermeHTHbIX XKXKU-mopynen

lpakmuyecku noboe MUKPOKOHMPOIIIEPHOE YCcmMPOoUCcmeo umeem me uru uHble cpedcmea uHoukayuu. B npo-
cmetiweM crlyyae 3Mmo 8ce20 HECKOSIbKO ceemoduodos, a nopoli — ysemHol epaghuyeckuti ducrned. lNosieneHue
Modyneli XK co 6CrmpOeHHbIMU KOHMPOiepamu 3Ha4umesibHO yrpoCmuiio cxembl conpsixeHusi. Haubonee yHu-
sepcanbHbIMU U3 makux mMolynell sensitomcesi MampuyHbsle angasumHo-yu@poeble, Komopbie ro3eonsom
omobpaxamb yughpsl, 6ykebl amuHCKo20 U pycckoeo anghasuma u Oaxe nceedozpagpuky. OOHako makue
JKKN-moOynu 0oeonsHO Gopoau, OHU He OMuYalomcesi ManeiM sHepeonompebneHuem, 0a u 8 pside ycmpolicme
rpocmo u3bbimoyHst. Tam, 20e He mpebyromest ycmpoticmea uHOUKayuu, obnadaroujue WUPOKUMU 803MOXHOC-
msamu, 6onee NOOXOOsILUUMU MO2Ym OKa3ambcsl 7-ceameHmHbie XKKU-mModynu.

pean 7-cermeHTHbIX XKKW-Mopynen Bonbluoe pacnpo-
CTpaHeHue Nony$unn Modynu Ha OCHOBE KOHTporne
pa HT1611 (um HT1613). OHn umetoT 10 3HaKoMecT u
yNpaenswTcs no nocrneaoBartenbHol WwuHe (puc. 1). Kpome oto-
BEpaxeHus nHbopmaumm, nepeaaBaemon B Moaynb Mo LUMHe, OH
MOXeT paboTaTb aBTOHOMHO B PEXMME HacoB pearnbHoro Bpe-

| Cxemortexuuka Ne?2 despans 2002
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Puc. 1. Buewnuii Bua XXKW-moayna Ha
ocHoBe kouTpornepa HT1611
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&
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Puc. 2. Ha nnate mogyns nog nunko#
6yMaXKHON NEeHTOW YCTAHOBIEH KBapLeBbIv
pesoHaTtop

MHOMKATOpP B OCHOBHOM MpeaHasHajeH Ans
TenedoHHbLIX annapaToB U ONTUMNU3NPO-
BaH UMEHHO ONS Takoro npuMeHeHus.
KpaTko ocTaHOBMMCSA Ha onucaHum Moay-
nA, nogapo6Hoe onucaHwe ero paboThbl
MOXHO MONy4YMTb U3 AOKYMeHTauumn Ha
Mukpocxemy koHTponnepa (http://
www.holtek.com.tw/pdf/comm/
1611c.PDF).

HasHaueHue BLIBOOOB Moaynsi Nokasa-
Ho B Tabn. 1.

Pexumom pabotbl Mogyns ynpasnseT
curdan HK, koTopbiii B TenedoHHOM arn-
napare COOTBETCTBYET CUrHany NoaHATHA
Tpy6ku. Korga HK=1, moaynb Haxoamtcs
B pexuvMe oTobpaxeHns peanbHoro Bpe-
mMeHu. Ecrm yctanoButs HK=0, To Moaynb
nepexoouT B PeXuUM TaiMepa, HaqvHas
OTCHET € HyNs. MakcumanbHbI nHTepBan,
OTCUUTLIBAEMbIN TaimepoM — 59 MuH.
59 c. Ecnm B pexuvMe TavmMepa rno LinHe
NPUXOAAT CUMBOIbI, MHOMKATOP ouYMiLa-
€Tcs, N OHM Ha4mHaT oTobpaxaTtbes ¢
KpavHei npaBoii nosmummn. HoBbil NocTy-
NUBLLNIA CUMBON BbI3LIBAET CABUI UMEIO-

MeHu. ina atoro
MoAynb uMmeet
KBapUEBHIN pe3o-
HaTop (puc.2) n
BbIBOAbI OANSA nog-
KNH4YEHUS KHOMOK
YCTaHOBKU BpemMe-
Hu. Kpome Toro,
BO3MOXHa paboTta
MoaynA B pexuMe
Tanmepa. Huskoe
HanpshxeHue NuTa-
Hua (1,5 B) u ma-
Nbi TOK noTpeb-
neHus (He 6onee
10 MKA) nerko ro-
3BOJIAIOT OPraHu3o-
BaTb pe3epBHOE
nutaHue. OgHako
T0, 4TO BCTPOEH-
Hbl€ HacCbl HUKaK He
CBA3aHbl C nocne-
[0BaTENLHLIM WH-
Tepchencom, o4eHb
OrpaHu4MBaEeT UX
ucrnonb3oBaHue.
YTo nogenaelb,

LHMXcs cuMBOnoB BrneBo. Ecnn 6onee 10 cekyHg HOBbIE CUMBO-
Nl He MOCTYNaloT, MOAYNb CHOBa NEepexoauT B PEXUM TanMe-
pa, HaumHas oTcyeT ¢ HynsA. Ecnn Bo Bpemsi oTobpaxeHus no-
CTYNMBLLKX MO LiMHE CUMBOIIOB ycTaHoBUTb HK=1, To mogynb
BEPHETCH B PEXMM OTOBpaxeHus peanbHoro BpeMeHwu. Ecrm
e ycraHoBuTe HK=1 BO Bpemsl nHauKauum 3HavyeHus TanMe-
pa, TO BO3BPAT B pEXUM 0TOBparkeHus peanbHOro BpeMeHm npo-
M30MOET ¢ 3aaepxkoi B 5 cekyHa (puc. 3).

Tabnuua 1

Homep HassaHve

BbIBOZA BbIBOZA DyHKLMA
1 12/24 nepeknoveHre ¢opmara BpemeHu
2 Vss obwyun
3 SK TaKTOBAA SWHUA LLUUHbI
4 DI NUHUA AaHHbIX LWWHbI
5 HK nepekoYeHne Yackl/uHavKaTop
6 St yCTaHoBKa BpemeH!
7 S2 BbIGOp pexuma YCTaHOBKY BpemeHH
8 ™R cBpoc Tarimepa
9 vdd HanpshkeHVe NUTaHUA

MpumeyaHue: BoBOgb 1, 6, 7, 8 UMEIOT BHYTPeHHEEe NOAKMIOYeHVe K
o6Lemy npoBogy Yepe3 peaucTopbl npUmepHo 5 MOmM. Beisoabl 3, 4, 5
MMEIOT BHYTPEHHEE NOAKMOYEHUE K BEIBOAY MUTAHUA Yepe3 pesncTopb!
npumepHo 1 MOm.

K BuiBogam Moaynsa S1 n S2 moryT 6biTb NogKkoHeHb! KHOM-
Kv ANS yCTAHOBKW TeKyillero BpeMeHun. Korga Moaynb Haxoaur-
CAl B pexxuMe oToGpa)XeHns peanbHOro BPEMEHW, HaxXaTne KHor-
K S2 No3BONSET NEpPEnTU B PEXUM YCTAHOBKM YacoB U MUHYT
(ocTanbHble undpbl racHyT). Mpu 3Tom KHomKon S1 MOXHO Ha-

PearnsHoe Bpems

HK=0 Pexum ranmepa
d 00-00
>5 cex. HK=1
WHa. ran a
e 00-01
<5 cek.
Y
Het naHHbLIX
MNpuHuMaemble AaHHbIe Gonee 10 cex.
HK=1 [aHHble

Puc. 3. PaboTta mogyns B pasHeIX pexumax
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6paTtb Tpebyemoe 3HaueHne. 3aTeM C NOMOLUBK KHOMKW S2
MOXHO CHOBa BEpPHYTbCS B PEXUM OTOOpadKeHUsl peanbHOoro
BpEeMEeHM.

K sbisogy TMR moxeT 6bITh noaknioyeHa kHonka cbpoca Tan-
mepa. Koraa Moayrnb HaxoguTcs B peXMMe MHAMKaLUMKU 3Hade-
HUs TaiMepa, NepBoe HaxaTne 3ToM KHOMKKU cbpackiBaeT Taw-
Mep, M oTcyeT HavyuHaeTcs ¢ Hyns. NoBTopHoe Haxatve
ocTaHaenvBaeT Tavmep (pexuM yaepxaHusi nokasaHmn). Cne-
Jylouiee HaxaTne CHOBa 3anyCcTWUT TalMep C HyneBoro 3Hade-
Hus (puc. 4).

Korpa moaynb HaxoanTes B pexkume oTobpaxkeHust peanbHo-
ro BpemMeHu, Haxarue kHonkv TMR nepeBoauT ero B pexuvm
cekyHpomepa (puc. 5). Kak v B pexkume Tanmepa, kHonkori TMR
MOXHO COpOCUTB ero 3HadeHue, 3anyCTUB CYET C Hymsi, Unn
BKNIOYUTB PEXMM yaepXaHns nokaszaHwi. Ecriv mopynb B Teve-
HUM NSTU CEKYH, HAXOOUTCS B PEXNME YAEPXaHWUS MOKa3aHuN,

VMHAMKaTope CUMBOMLI CABUraloTest Brieso. [ocne Toro, Kak Bce
HeobxoavMble AaHHbIe NepeaaHsbl, NvHnio SK crneayeT octasuTb
B COCTOSIHUM HW3KOro MorMy4ecKoro ypoBHs, YTobbl NpeaoTspa-
TUTb aBTOMaTUYECKUIA Nepexos MoAyns B peXnUM oTobpaxeHunst
3HaveHvs TarmMepa.

Kaabi#i cuMBon KoampyeTcst YeTbipbMsa GUTamu, nosTomy
Bcero umeetcs 16 cumeonos. Tabnuua aHakoreHeparopa npu-
BegeHa Ha puc. 7.

Hy>xHo oTMeTUTB, HTO HanpshkeHre NUTaHUa MHAMKaTopa CUrb-
HO BfIMSIET Ha KOHTPACTHOCTL. MpK HM3KOM HanPsHKeHUN KOHTpa-
CTHOCTb HEAOCTaToMHa, a Npy GonblUOM 3acBe4YMBaloTCs nora-
LeHHble cerMeHTbl. OnNTUMarbHasi KOHTPACTHOCTb MOXET BbiTh
AOCTUrHyTa Npyu HanpsbkeHun nutanms 1,5...1,65 B. Pacnpoct-
paHeHHas cxema NUTaHus, rae B KayecTBe MCTOHHMKA obpasLio-
BOFO HaNPsHKEHWS UCMOSb3YITCA AMOAbLI B MPSIMOM BKIFOYEHUN
(pwc. 8, a), He NO3BONAET NOTYYUTb ONTUMArbHYHO KOHTPACTHOCTb,

10-11-00 00-00 1234567 | L, | 0000 p3]p2[Dp1[D0 D3|D2| D1|DO
HK=0 00-12 DaHHbie > 10 cex.| 01-24 —-
C6poc WHavKaLus C6poc ojojo0jo0 1({0({01}0 8
Peanstoe TaiMepa NpUHUMaeMBIX Taimepa
BpaMf W Ccyer AAHHbLIX U cHeT ojojo;1}- ’ 1/0]0]1 9
ojoj1|0|2 1lof1]0(
ojo|1(1]3 1lol1]1|F
KHorka 0(_]__'00 KHonka 01-24 HK=1 00-24-36 0|{1]0}0 le 1111010 \_,
™R 01-24 ™R >5 cex. Bosepar =
C6poc Yepxane Kuugnu::;g;u oj1(0]1]§ 11701 ¢
T: :r:f 2 noxasaHui p:pemem cj1(1]0 6 111]1]0 P
o[1]1[1]7) 10111 ]=
Puc. 4. fleiictBun kHonku TMR B pexume Tarimepa
Puc. 7. Tabnuua 3HakoreHepatopa modyns
10-11-00 Ko 00-00 Ketonka 00-12 Kitorka 00-00 TaK KaK AByX AMOA0B OKa3bIBAETCS Maro,
TMR 00-12 T™MR T™MR 01-24 a Tpex— MHoro. Bonee Toro, xenarensHo
C6poc = C6poc VMMETb BO3MOXHOCTb peryrmpoBK/A 3TOro
P?,ap‘::r:e T:“;‘;FT"” ﬁ%ﬁﬂ:ﬁ.ﬁ'ﬁ soex T:“;‘;ga HanpsbkeHusi. INpocTas cxema Ha OfHOM
TpaH3ucTope NO3BOMSAET NOMYYUTL HYXHOE
HanpsbkeHWe NUTaHWs U perynmposaTh ero
Her (puc. 8, b). YunTbiBas oveHb HU3KUIA TOK No-
kworka | 0124 | peqcrams | 00-1236 Tpe6neHns MHAVKaTopa MOXHO 0BOMTUCH
TMR >5 cex. Kfﬁ:‘(’ﬂm M NPOCTbIM PE3UCTOPHLIM AenuTenem,
Ynepxanue pearibHoro €CINY BXOAHOe HanpshkeHWe NUTaHWs no-
noKa3aHmi epameny cTosiHHO. OnUcaHHble cxeMbl NUTaHWs He
ABMAKTCA 3KOHOMUYHBIMU U MOAXOAST,
Puc. 5. [eicteun kHonkn TMR B pexume Yacoe peanbHOrO BpemeHyt HanpvMep, ANst yCTPOWCTB € CETEBLIM MK-
TO NPOUCXOAUT ABTOMATUUECKMIA NEPEXOA B pexUM oTobpaxe-
HUS pearnbHoro BpemeHu. Bce KHOMKM nogknioyvarTes Mexay
COOTBETCTBYIOLMMHY BLIBOAAMU MOAYMSA M BbIBOAOM NMUTaHWA. +58
[Npw ucnonb3oBaHUK MO B MUKPOKOHTPONMEPHOM cucTe- A1
Me TONbKO ANA OTOGpaXeHWs 3arpyxaeMbiX No nocrieaosaTerb- Voo T 47X
HO WKWHe cuMBonoB, TpeGyercs coeauHuTb BbiBog HK ¢ 06- LeD LeD
LyuM npoBofoM, a Beisoabl 12/24, S1, S2 n TMR ocTaBuTb module VDIVD2 | module
cBo6oaHbIMU. BpeMeHHast Avarpamma nepeaadn AaHHbIX no 4148
nocneaosaTenbHoON LWMHe NpueeaeHa Ha puc. 6, rae t, — Bpe- Vss
M5 yCTaHOBKM AaHHbix (Gonee 1 Mkc), {, — Bpems ynepxaHus a)
AaHHbIX (6onee 2 Mkc), t, — vHTepBan Mexay cumeonamm (Go-
nee 5 mkc). fanHble nogatotes Ha nvHuio DI v 3awenknearotest Puc. 8. Crocobbl nUTaHUA MoayNs

no cnagy TakToBbIX MMNynbcos HAa nMHWK SK. CumMBonbl OTO-
OpaxxaloTCca B KpavHel NMpasof NO3ULIUKM, YXe UMmetoLumecs Ha

ta b
Al aVaVaVasw aVaWalalss
D3 ) D2) D1 ) DO

cumBon 2

D3| D2) D1) DO

cumBon 1 |

DI ---

Puc. 6. BpemeHHan anarpamma nepeaayun AaHHbIX No

nocneaoBaTeslbHOW LUMHe

-
mE varnanar olioens »um

TaHvem. CcTeMa NUTaHWs aBTOHOMHOIO YCTPOHCTBA MOXET BbITh
O4EHb CIIOXKHOM, U KOHKPETHbIE peLLieHWs 3aBUCAT OT CrieLMgunKu
3apgaun. OfHVMM U3 BApUAHTOB MOXET ObITh NUTaHne yCTPoOWUCTBEa
OT anemMeHTa HanpsbkeHvem 1,5 B, OT KoTopOro MHAUKaTop NUTa-
€Tcs HenocpeacTBeHHO. MMKPOKOHTpOsnepHas YacTk yCTpo#cTea
NMTaeTCA OT TOro Xe aneMeHTa 1Yepes nosbitarowmi DC/DC npe-
obpasosarens.

[ins cornacoBaHnsi NMOTMMECKNX YPOBHEN MOXHO MCMOSb30BAaTb
pasHbie CxeMbl. YunTbiBasi TOT dpakT, 4To Bxoas! DI n SK nmetot
BHYTpEHHVE NOATSIMBAOLLIME PE3NCTOPbl, MOXHO 0BorTUCH Npo-
cTo avogamm (puc. 9, a). NperMyLLecTBo Takoro criocoba 3aKmio-

A7
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YaeTCA B TOM, HTO CO~

L SK

o1 l;; ) LCD rmacosaHue He Gyner

HeC 1148 module 3aBUCeTb OT Hanps-
2 HEHVA NUTHNA MVK-

a) pokoHTponnepa. Og-
HaKo Takou cnocof

FEIOr gSK MMEET U HEOOCTATOK.

ue F24.3« m';‘;gle Beuay GoreLumx Ho-
R210k MUHANOB NOATSMBa-

ReZ3x| | OLKMX PE3NCTOPOB
YpOBHU Ha Bxoaax Oy-

b OyT OOBOMLHO Men-

NEeHHo goctvrarb Co-

Puc. 9. CornacoBaHve NorMuecknx yposHei

CTOsIHMA nor. 1, 4To
noTpebyeT 3HaYUTENLHOTO CHDKEHIMS CKOpOCTM 0OMeHa. INoaToMy
npeanoYTUTENLHEE ANA COrMacoBaHKA UCMOMNb30BaTL PEIUCTOP-
Hble genutenm (puc. 9, b).

C nporpamMmHON TO4KM 3peHns pabota ¢ MHOMKATOPOM OYEHb
npocTa. Huxke npveeger Habop noanporpamMm AN MUKPOKOHT-
ponnepoe ceMelictBa AVR:

;Onpenenesye perucCTpoOB:

.def temp =rl6 ;BEPEMEHHBI PETUCTD temp
def Cnt =rl7 ;BpeMeHHbIx perucTp Cnt
.def Del =rl8 ;EpeMeHHBIA perucTp Del

;OnpeneneHlye IIOPTOR:

.equ DIRD = 0b00000011 ;mampasnenue gynsanopTa D
.equ PUPD = 0b01111100 ;pull—ups gnanopta D
.equ SD = PDO JJIMEMA OaHHBIX DI
.equ SC =PD1 iraxTopas yumma SK
;JUmvmmanmusanma:
INIT:1di temp, RAMENDiznamanm3anmus cTexa

out SPL,temp

1di temp,PUPD

out PORTDtemp ;papmmanmsanus nopTa D
1di temp,DIRD
out DDRD,temp  ;3apaHMe HaIpaeleHus nopta D
;OCHOBHaA mporpaMma:

1di temp,3
rcall LCD

;BBIBOM HA MHOMKATOD MCNa 3
;ITPONOIDKEHNE IPOrPaMMBbI

;TlogmporpaMMa BeIBOOA CUMBOJIA HA MHAMKATOP:
;KO CMMBOJIA OOJIKEH HAaXOOUTLCH B PETUCTPE temp

LCD: 1di Cnt,4 ;3arpyska cueTumra
swap temp ;TIOArOTOBKA MJL TeTpapkl K COBUTY
LDL: rol temp ;COBUT
bres LD1
LDO: cbt PORTD,SD ;c6poC NMUMHUM OaHHBIX, €CTH
6ur=0
rmp STR
LD1: sbi PORTD,SD ;YCTAHOBKA NMMUHMY OAHHBIX,
ecru 6ur=1
STR: shi PORTD,SC ;YCTaHOBKA JIMHUM TaKTHPO—
BaHUA
1di Del,5
HNGI: dec Del ;3a0€P>XKa Ha YCTAHOBKY
[aHHBIX
brne HNGI1
chi PORTD,SC ;C6pPOC JIMHMM TAKTUPOBAHMA
1di Del,10
HNG2: dec Del ;3a€ePXKa Ha YAEpPXaHMe
JaHHBIX

AR

B www.dian.ru
brne HNG32
dec Cmt
brne LDL JLIMKJI, €CTIN He TIoCcTen i 6uT
1di Del,25
HNG3: dec Del ;ME>XCHMBOJIbHAA 3afepiKKa
brne HNG3

ret

HeobxoauMo OTMETUTL, YTO B TEYEHUE NPUMEPHO 2 CeKyHA
nocre BKIOMEHUsI NUTaHUSt MOAYNb HE BOCNPUHUMAET aHHbIE,
nepenaBaemMble eMy NO NOCNEAoBATENLHONM LWKHE. To3ToMy
Bcerga aomkHa GbiTh 3a4epXka Mexay BKMIOYEHUEM NUTaHKA
¥ Ha4anom obmeHa.

OnucaHHbI Mogynb Ha ocHoBe koHTponnepa HT1611 obna-
OA€eT psfiOM CYLLECTBEHHbLIX HEAOCTATKOB:

s OTCYTCTBME [AELMMANbHBLIX TOYEK, YTO 3aTpyaHseT otobpa-
YKEHUE NPOU3BONLHBIX LMPPOBLIX BENUYNH;

e HEBO3MOXHOCTb YNpaBneHUsi OTAENbHLIMU CEFMEHTaMU,; KOH-
Tponnep UMEET hMKCUPOBAHHLIIA 3HaKoreHeparop, coaep-
»auwuii Bcero 16 CUMBOROB, B TO € BPEMSA BO3MOXHOCTH 7-
CErMEHTHOTO MHAWKATOPa SHa4YUTESIbHO LUMPE, OH MOXET OTO-
B6paxkars MHorve BykBbl NATUHCKOTO andasuta u cneymans-
Hble CUMBOMbLY;

s 3aMeTHble MepuaHusi usobpaxkeHns Nnpu 3arpyske, Bui3BaH-
Hble oTcyTcTBUEM Bydhepr3anmm BoIBOAMMON MHdopMaLuy,
13-3a Yero npu HeobxoaumocTu ocbHoBNEHUST N30BPaKEHUA
¢ GonbLLOI HYaCTOTOM CO30aETCA BECHMA HENPUATHLIN 3pKU-
TenbHbIN ahEKT,;

e BbLICOKAsi MHEPLIMOHHOCTb, OrpaHMYMBaIoLLAan NpUMEHeHWe
Takux achchekToB, Kak, HanpuMep, MUraroLLMe CUMBOITHY,

e nnoxou yron o63opa, T. K. MHOUKATOP ONTUMKU3UPOBAH AnNA
npumeHeHus B TenedOHHbLIX annaparax, rae oH ycraHasnu-
BaETCSA Ha Crnerka HakNOHHOM NaHenu, ¥ NPU YCTaHOBKE UH-
avkaropa, HanpuMmep, Ha BEPTUKansHyH NepeaHIo NaHess
npubopa KOHTPacTHOCTL M30BpaXKeHUs Pesko NaaaerT;

e OTCYTCTBME BO3MOXHOCTU PErYIIMPOBKX KOHTPACTHOCTH, BEOb
TaKylo perynMpoBKy MOXHO OCYLLECTBUTL TOMBKO M3MEHE-
HUEM HaNPSHKEHUA NUTAHWKS, YTO He Bceraa yaobHo;

e (OTCYTCTBME BCTPOEHHOW NOACBETKU, T. K. MECTO [iNA €€ YC-
TaHOBKW He NpenyCcMOTPEHO;

e TpebyloTca AONONHUTENBHBLIE 3NEMEHTHI [N NONY4EHUA Ha-
npskeHust nutanus 1,5 B 1 anA cornacoeaHns NOFUYECKUX
YPOBHEW, T. K. HANPSDKEHUE NUTAHUA MUKPONPOLIECCOPHON
cucTeMsbl OOBINHO BHILLIE.

Elle oaHMM PacNpOCTPaHEHHbLIM TUMNOM 7-ceMeHTHOro XXKU-
MOAyNs CO BCTPOEHHLIM KOHTPONAEpoM ABMSIETCA MOaynb
MT10T7-7 (puc. 10) npoussoacTea koMnanu «Mant». 310T Mo-
OyNb NULLEH NPaKTU4ECKU BCEX HEOOCTAaTKOB, NEPEYNCIEHHBIX
BhblLLe. Hanuuve aeuyManbHbiX TOYEK U yNpasneHue OTaenbHbl-
MU CErMEHTaMM 3HaYUTENMBHO PACLIMPSAET BO3MOXHOCTU MOAY-
na. MNMpy nepesarpyske MHAVKaTopa HOBLIMU AaHHbLIMK OTCYTCTBY-
T Kakue-nuGo Buaumbie MepuaHus usobpaxeHus,
MHEPLIMOHHOCTL MHAMKATOPA TalkoKe 3aMeTHO Hinie. ViMeeTca cne-
LMansHbIid BIBOA PEFYNUPOBKW KOHTPACTHOCTU. Tpy Xenanuu
MOXXHO YCTAHOBUTb 3NEMEHTLI NOACBETKK, [IN1A 4Ero Ha nyiare uMe-
€TCH COOTBETCTBYIOLLAN PasBOAKa, a TOPLUbl CTEKNAHHLIX Nnac-
TWH MHAMKATOpa OTKPLIThE. HanpskeHWe nuTaHnsi Moayra CocTaB-
nseT 5 B, 4TO COOTBETCTBYET HANPSKEHWIO NTaHKA GonbLUIMHCTBA
MUKPOKOHTPONTEPHBIX YCTPOWCTB. JTO MCKNoYaeT HeoGxoau-
MOCTb CreLansHo-
ro cornacoBaHus
JIOrnYecKux ypoB-
Hen. MNoTtpebnsae- .

MblA MIHQUKATOPOM : .

TOK O4EHL Man 1 co- - a

cTaensier npuMepHo | -

30 MKA.

B T0 e BpemAa
HeKoTopble Hedo-
cTatku Moayrs Bce
we umeet. OguH us

Puc. 10. BHewHun Bug XXKW-mopyns
MT10T7-7 komnanum «Mant».
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HUX — NNOXoW yron o63opa. 3TOT MOAYNb Takke ONTUMN3NPO-
BaH [J1A YCTAaHOBKM Ha Crerka HaknoHHYIo (MOYTH FopU3oHTanb-
HyK) NaHenb, YTO XOpOoLLO ANA TeENehOHHOIO annaparta, HO He
NoaxoauT, Hanpumep, ANs aMepuTeENsHOro npubopa ¢ BepTu-
KanbHOM nepeaHel naHensto. Booblye, npy nponssoncTee MH-
QVKaTopa ONTUManbHbIMA Yron 3peHrs MOXET BbITb caenaH nko-
6biM. B HoMeHknaType XKKWU 3apy6exHbix upM noyty ans
n6oro TMna vHAMKaTopa UMEIKTCA pasHbie BEPCUK, ONTUMK-
3anpoBaHHble ANA pa3HbiX YrNoB 3peHns. Y MT10T7 Takmx Bep-
CHIA HET, M 3TO MOXHO OBBACHUTL TEM, YTO OCHOBHBLIM NOTPebK-
TENeM TaKux WHAMKATOPOB SABNAKTCA W3rOTOBUTENMU
TenehoHHbix annapatoB ¢ AOH, nog Ybu HyXObl ¥ ONTUMKU3N-
poBaH MHAUKaTOpP.

Bropoit Hegoctarok moayna MT10T7 3akniodaeTcs B TOM, YTO
OH MMeeT napannensHylo WnHy ynpaeneums. Lnka copnepiut
4 pa3psifa faHHblx, 1 paspaa agpeca u 2 curdana cTpobuposa-
Hus. Tpy nogknNioHEHNN K MUKPOKOHTpONNepY nHAMKaTop Tpe-
6yeT Kak MUHUMYM 6 NHUIA BIBOAA (MORYNb Ha ocHoBe HT1611
TpebyeT Bcero 2 nuHuM). YuuteiBasa TOT (paKT, YTO BLICOKOTO
6bicTpopericTBMA Npy o6MeHe C MHAMKaTOpOM OBbIHHO He Tpe-
6yercs, napannenbHyIo LWNHY HENbL3A HAa3BaTh ONTMMAaSTLHOM.

MpocTas nopa6Gorka no3BONAET OCHACTUTh YKasaHHbIA MO-
[lynb NocnefoBaTensHoM WnHOW ynpaenenuns. Onucaxve ca-
MOro MOAYNA 371€Chb NPUBOAUTL HET CMbICNA, TakK kak Ha calite
NpOU3BOAUTENS MMEETCH AIOBONLHO XOPOLIMIA (harin C 4OKYMEH-
Taumet (http://lwww.melt.aha.ru/pdf/mt-10t7-7.pdf), a B xyp-
Hane «CxemorexHukay, Ne2/2000, yxe nedarancsa marepuan
Ha aty Temy. lNoatomy 3geck Byaer paccMoTpeHa TONbKO fopa-
6oTka.

CambiM yHMBepCarbHeiM cnocobom npeobpasosaHus nocre-
noBaTensHoro dhopmara B napannesibHbil ABNAETCA NCNoNb3oBa-
HMe caBMroBoro pernctpa ¢ 6Gycdepom xpaHeHus, Hanpumep,
74HC595. Cxema

NOAKMOYEHUA TaKo-
I_o CnBMl’OBOl’O pel'M- LCD MANTMTIOT?-7

CTpa K MopYmKo ro- B0BEBELBE6888
kasaHa Ha puc. 11. EEREEEEE =]
Mpu 3ToM Moaynb =
npuoGpeTaer LKHYy, Hao0. "' | ij
COBMECTUMYIO C Tag—t— S -

SPI. [ins Toro yTo- R S Y Qo B

6bi 3arpyanTb UHAK- + ,_:n;u}“‘“" § -

Kartop, Hy)KHO C(bop- P :G 61 |

MupoBate CTpob T* o

3anucu. MNoatomy ‘

norpebyiorcs aBe Puc. 11. Nogkntodexue peructpa 74HC595
nocnefoBarerbHble K moaynio MT10T7-7

3arpysku perucrpa
OOHMMM U TEMM e BMUTaMm AaHHbIX U C NPOTUBOMONOXHbBIMK 3Ha-~
YEeHVSIMM CUTHaMa 3arMMCK. 3TO HECKONBLKO 3aMeaNIAET 3arpyakKy,
HO, YUWTLIBaRA, YTO CABUIOBLIK PEFUCTP MMEET BhICOKOE BLICTPO-
DeVicTBMe, 3arpyaTb €ro MOXKXHO C BbICOKON CKOPOCTbIO, HE UC-
nonb3ysi NporpaMMHbLIX 3aaepkek. Huke npueeper Habop noa-
nporpamm 3arpy3ku uMHauKatopa Ans MMKPOKOHTPOMNepoB
cemelictBa MCS-51:

;Onpenenenne nNopToB:

CLK .EQU P1.0 sTIENA clock

LOAD .EQUPI1.1 smens load

DATA .EQU P12 s data
L

;OCHOBHas NporpamMma:

MAIN: LCALL CLEAR ;oumCcTKa MHOMKATOpa

MOV A,#00H

LCALL WR_A ;3arpyska ampeca nepBoro 3HakoMecTra
MOV A, #3

LCALL WR_S ;orofpakerne wmcrna 3

;IIPOROIKEHNE IIPOrPaMMbI

;HNopnporpaMmer:

e sarannsy olicane MEE

;OwmcTKa MHAMKRATOPA:

CLEAR: MOV A,#0FH ;anpec perucrtpa BLK
LCALL WR_A ;samch afpeca
MOV A,#0FH ;xop pazpemeHius MMHbI
LCALL WR_N ;3ammcs TeTpans!

MOV A,#00H :appec szaromecra SG1
LCALL WR_A ;3ammch agpeca

MOV R0,#10 ;3arpyska cyeTuuxa
CL1:CLR A
LCALL WR_D ;oumcTxa snakomect SG1 — SG10
DJNZ RO,CL1
RET

:BrrEon CMMBONA HAa MHAUKATOD:
;A — xop cumsona (ACC.7 — Touka)

WR_S: MOV DPTR,#FONT ;3arpyska agpeca Havana
3HaRoreHepaTtopa
MOV C,ACC.7 ;coxpaHeHMe IIpu3HaKa TOIKA
CLR ACC.7

MOVC A,@A+DPTR ;nmepexoaupoEKa

MOV H,C ;BOCCTAHORBJIEHHE IIPU3HAKA TOYKY
LCALL WR_D ;3ammch RaHHBIX
RET

;3amcs Gaifra JaHHBIX:
;A — GaifT OaHHBIX

WR_D: PUSH ACC ;coxpaHeHue 6ajfTa faHHbIX
LCALL WR_N ;3ammuch miamuoest TeTpansl

POP ACC ;BOCCTaHOBJIEHVe OajfTa JaHHBIX
SWAP A ;:06Mexr TeTpagaMu
LCALL WR_N ;zamucs crapeit TeTpage:
RET
;3ammCh TeTPanbL:

;A — TeTpana (00H..OFH)

WR_N: RLA
ANL.A,#1EH
ORL A,#80H ;A=1, WR=0
PUSH ACC
ORL K #20H ;A=1, WR=1
LCALL WR595 ;sarpyska perucrpa T4HCS95
POP ACC
LCALL WR595 ;sarpyska perucrpa 74HC595
RET

;3amcs agpeca:
;A — appec (00H..OFH)

WR_A: RL A
ANL A, #1EH ;A=0, WR=0
PUSH ACC
ORL A,#20H ;A=0, WR=1
LCALL WR595 ;sarpyzxa perucrpa 74HCS95
POP ACC
LCALL WR59S5 ;sarpyska perucrpa 74HCS95
RET

;3arpyska peructpa 74HC595:
;A — panHBIE

WRE9S: PUSHB
MOV B,#8
CLR LOAD ;LOAD=0
CLR CLK ;CLK=0
;cnBur 6uTa naHEBIX B C

;3arpy3Ka cueTHMKa

WRI:
RLC A
MOV DATA,C
SETB CLK
DJNZ B,WR1
SETB LOAD
POP B
RET

;CLK=1

;LOAD=1

;Tabrmoaia 3HaKoreHeparTopa:

AQ
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; FCBHADEG
FONT .DB 11101110B ;code 00H, character 0

.DB 01100000B
.DB 00101111B
.DB 01101101B
.DB 11100001B
.DB 11001101B
.DB 11001111B
.DB 01101000B
.DB 11101111B
.DB 11101101B
.DB 11101011B
.DB 11000111B
.DB 10001110B
.DB 01100111B
.DB 100011118
.DB 10001011B
.DB 00000000B
.DB 00000100B
.DB 00000001B
.DB 00001000B
.DB 10101001B
.DB 00000111B
.DB 11001110B
.DB 11100011B
.DB 01100000B
.DB 10000110B
.DB 00000110B
.DB 01000011B
.DB 01000111B
.DB 10101011B
.DB 10001010B
.DB 00000011B
.DB 10000111B
.DB 11100110B
.DB 01000110B
.DB 11100101B

H .EQUACC4

;code O1H, character 1
;code 02H, character 2
;code 03H, character 3
;code 04H, character 4
;code 08H, character 8
;code 06H, character 6
;code O7H, character 7
;code 0BH, character 8
;code 09H, character 9
;code OAH, character A
;code OBH, character b
;code OCH, character C
;code ODH, character d
;code OEH, character E
;code OFH, character F

;code 10H, character blank

;code 11H, character _
;code 12H, character —
;code 13H, character ~

;code 14H, character degree

;code 18H, character ¢
;code 16H, character G
;code 17H, character H
;code 18H, character I
;code 19H, character L
;code 1AH, character |
;code 1BH, character n
;code 1CH, character o
;code 1DH, character P
;code 1EH, character R
;code 1FH, character r
;code 20H, character t
;code 21H, character U
;code 22H, character u
;code 23H, character Y

{TOUKa

Ewye ynobHee ucrnonb3osaTtb 06bl4HbIA COABUIOBbLINA PerncTp,
He UMeIOLLUA perucTpa-3awienky, Hanpumep, 74HC164 (unm
74HC4094 ¢ yyeToM pasHuubl B pa3soake). Npu a3tom cTpobu-
poBaHue ocywlecTensieTca curHanom WR nHavkaropa. HyxHo
y4ecTb ToT cpakT, 4To BXxoabl WR uHaMkaTopa sSBNsoTCA NoTek-
LuanbHbIMK, 3TO O3HAYaET, YTO BO BPEMS 3arpy3kyd CABUIOBOIO
peructpa Ha HUX HYXHO yAEepPXUBaTb NacCUBHbIA ypoBeHb. U
TOMBLKO MOCHe TOro, Kak 3arpy3ka 3aBepLueHa, Ha 3TUX BXoaax
HY>HO chopmMUpoBaTh curHan ctpobuposanus. [Mockonbky B
3TOM BapuaHTe CXeMbl y CABUIOBOrO PerMcTpa MCnonb3yeTcs

LCD MINTMTI0T7-T7
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Kk mogynio MT10T7-7

Puc. 12. MNogknioveHne peructpa 74HC164

I CxemotexHuka Ne?2 despans 2002

;3amch TeTpans!:
;A — tetpana (00H..OFH)

TOoNbKO 5 BbIXOAOB,
HET HeobX0AUMOCTH
BABWUraTh BCe 8 OUT.
Bce 370 yBENUUUBa-
€T CKOPOCTb 3arpy3-
KW O CPaBHEHUIO C
npeabIayLLMM Bapy-
aHToM B 3 paasa.
CxeMa BTOpOro Ba-
pwaHTa npueeaeHa
Ha puc. 12. C npo-
rpaMMHOIN TOYKU
3peHUsi MeHseTCs
TONIbKO HECKOJIbKO
noanporpamMm. Kx
TeKCT npuBedeH
HWXe:

WR_N: ANL A,#0FH
ORL A,#10H ;nmopgroroexa 5 6urosc A=1
SWAP A
RRA

LCALL WR_8 ;sarpysxa peructpa 74HC164

RET

;3amice afpeca:
;A — agpec (00H..OFH)

WR_A:

“SWAP A

RRA

ANL A, #0FH
;rmoproToexa § 6uros ¢ A=0

LCALL WR_8 ;sarpyska perucrpa T4HC164

RET

;3arpyska 8§ 6ur B peructp 74HC164 u
;3aIEJIKMBAHNIE OAHHbIX B MORYJIE:

;A — paHmHbIe
WR_&: PUSH B
MOV B,#8 ;3arpy3Ka cYeT4MKa
WR_B: CLR CLK ;CLK=0
RLCA ;cnBur 6ura nanHex B C
MOV DATA,C
SETB CLK ;CLK=1
DJNZ B,WR_B
CLR LOAD ;LOAD=0
SETBDATA ;DATA=1
SETBLOAD ;LOAD=1
POPB
RET

Hwxe npuseaeH aHanorvdHbI Habop noanporpamMm paboTsl
€ Moaynem Ansi MUKPOKOHTposiepoB cemericTea AVR:

;Onpenenenne perucTpos:

.def temp
def Cnt
.def Del

=rl6 ;BPEMEHHBI! PETUCTD temp
=rl7 ;BpeMEeHHBI peructp Cnt
=rl8 ;BpeMeHHbI1 peructp Del

;Onpenenenne nopTos:

.equ DIRB = (0b00000111 ;manpasnemue pns nopTa B
.equ PUPB = (bll111111 ;pull-—ups gmna nopra B
.equ DATA =PB0O ;s data
.equ LOAD =PBl syooois load
.equ CLK =PB2 sy clock
;Nmmuanmuzarms:
INIT:1di temp, RAMEND; umamanmsanmsa cTeka
out SPL.temp
Idi temp,PUPB
out PORTBtemp ;jonmuammsanus nopta B
Idi temp,DIRB
out DDRB,temp ;3ajaHye HanpasyieHud ropta B

;OCHOBHa1 IMporpaMma:

rcall LCD CL ;O4MCTKA MHAUKATOPA

1di temp,0x00

rcall LCD WA ; 3arpyskKa agpeca nepBoro
3HaKOMecTa

1di temp,3

rcall LCD_WS ;oro6paxkenue cna 3

.......... ;ITPONOIIKEHNE NMPOrPaMMBL

;IopmporpaMmsr:

;OuncTKa HHOMKaTopa:

LCD CL: 1di temp,0x0F ;3arpysKa agpeca perucTpa
BLK
rcall LCD WA ;3aImIch afgpeca
1di temp,0x0F ;Kon pasperuennus nouel 0x0F
rcall LCD WN }3aImMCh TEeTpanbt



uyudppoBas TeXHUKA

1di temp,0x00 ;anpec nmepeoro sHakoMecta SGI

rcall LCD WA ;3amuCe apgpeca
Idi Del, 10 ;3arpy3Ka cYeT4dMKa
cll: clr temp
rcall LCD_WD JOMMCTKA MHAKMKATOPA
dec  Del
brmme cll

ret

;BeIBOO CHMBOJIA Ha MHANKATOP:
stemp — Ko cuMsona (temp.7 — Touxka)

LCD WS: bst terp,7 ;COXpaHeHHe MpU3HaKa TOY—
kupT
andi temp,0x7F temp.7 <—0
Idi ZL,Jow (FONT*2) ;Ha4darno Tabnunel 3HaKore —
HepaTopa
I1di ZH,high(FONT*2)
add ZLtemp ;Ao6aeuTk cMmemerue (Z +
temp)
brce wcl
inc ZH
wcl: lpm ;4TeHne Tabnmuiie! B templ
mov temp,termp0
bld termp,H ;BOCCTAHOBJIEHME NMPU3HAKa TOYKHA
rcall LCD WD ;3aIIMCh BAHHBIX

ret

;3amCEL RaHHbIX:

LCD WD: push termp ;COXpaHeHMe OaHHBIX
rcal LCD WN ;3aIMCE MNaMIUen TeTpambl
pop temp ;BOCCTAHOBIICHME HaHHBIX
swap temp ;06MeH TeTpan
rcall LCD WN ;33MNCE CTAPIIeN TeTpank
ret
;3ammce TeTpanbl
LCD_WN: andi temp,0x0F ;06HyneHe BEeUCIIONb3yeMbIX
6uTor
ori temp,0x10 JA=1
rjimp wal
;3amuck agpeca:
LCD_WA: andi temp,0x0F ; OGHyTIeHMe HEUCIIOB3YEMBIX
6uToR
wal: Isl temp
Isl ternp
Isl termp
1di Cnt,5 ;3arpysKka cHeTyuKa
wS: chi PORTB,CLK ;CLK=0
rol terp
brecs wbl
w50: chbi PORTB,DATA ;DATA=0wum
mp wb2
wS1: shi PORTB,DATR ;DATA=1
w52: dec Cnt
sbi PORTB,CLK ;CLK=1
brne w5
cbi PORTB,LOAD ;LOAD=0
sbi PORTB,DATA
sbi PORTB,LOAD ;LOAD=1

ret
;Tabrmnia 3HaxoreHeparopa:

FONT: ;FCBHADEG FCBHADEG
.DB 0b11101110, 0b01100000 ;
.DB 0b00101111, 0b01101101 ;
.DB 0b11100001, 0b11001101 ;4
.DB 0b11001111, 001101000 ;6
.DB 0bl1101111, Ob11101101 ;8
.DB 0b11101011, 0b11000111 A,
.DB 0b10001110, 0b01100111 ;C,
.DB 0b10001111, 0b10001011 :E,

0
2

3
5
7
9
b
d
F

[ £

.DB 0b00000000, 0600000100  ;blank, _
.DB 0b00000001, 0b00001000 ;—, ~

.DB 0b10101001, 0b00000111 ;degree, ¢
.DB 0b11001110, 0b11100011 ;G,H

.DB 0001100000, 0b10000110 ;I L

.DB 0b00000110, 001000011 ;l,n

.DB 0b01000111, 0b10101011 ;o,P

.DB 0b10001010, 0b00000011 ;R,r

.DB 0b10000111, 0b11100110 ;t, U

.DB 0b01000110, 0b11100101 ;u, Y
.equ H =4 ;TOYKA

KOHCTPYKTUBHO CABUrOBLIA PErucTp pacronaraercsi Ha HeGorne-

LUIOW OJHOCTOPOHHEN neYaTHON Nnare, KOTOpas 3aKpennaeTcs C
obpatHolt cTopoHbI MHAvKaTopa (puc. 13). Mockonbky Tam Bce
PaBHO MMEIOTCH YLLUKA KpenneHvs MeTannuyeckolr pamky, ycra-
HOBKa OMONHUTENBHOM MNaTkl He yBenvuveaeT rabaputos Mozy-
ns. BelBoaw! nMnatbl, KOTOPLIMKU OHa JOIDKHA COEAMHATECA C MOY-
nem, BbIMNONHEHLI B BUAE MNOLWAnoK ¢ OTBEPCTUAMY, KOTOpbIE
pacrnonoXxeHrbl TOY-

HO HanpoTUB COOT-
BETCTBYHOLLUX OT- sl o
BepcTuh B nnarte |:: T e RN

C - . 2 e £1833
monyns. CoeauHe ¢ e
HVS BbIMONHAOTCA o 'S
rnepemMblyKamMu, Npo- v
XOASAWMWMY CKBO3b | - prle

. et X ¥
ase nnatel. Ecnv o ‘
nepemblHK1 packne- _
Puc. 13. YcraHoaka AONONHATENBHOR

nate, 70 OHm ByayT nnarol Ha Mogyns MT10T7-7
OCYLLUECTBNATL U

Kpennexnve nnarbl.
Ueptexu gononHuTenbHOW MnaTtel ANA ABYX BapUaHToB AopaboT-
KV MpUBENEHEI Ha pyc.14.

OueHb 4acTo B cucteme TpebyeTcs He TONMbKO MHAMKATOP,
HO Y KNaBuaTtypa ynpaeneHnus. Ytobbl C3KOHOMUTL NOPTHI MUK-
POKOHTpONNEpPa, KOTOPLIX BCEraa He XBaTaeT, ANA CKaHUPOBa-
HUSA KNaBuaTypbl MOXHO WCMONb30BaTb CABUFOBLIA PErMCTp,
KOTOpHIV MPUMEHSAETCA ANA uHavkaropa. B npocreriluem cny-
Yae, no6aBuB BCEro O0OHY BXOAHYHO NUHUIO NOPTa MUKPOKOHT-
ponnepa, MOXHO NoaKnN4KTL A0 8 kHonok. Ecnu ux TpebyeT-
ca 6onblle, MOXHO OpPraHn3oBaTs MaTpuLly 8xn, rae n — 4ucno
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Puc. 14. YepTexu aByx BapuaHToa foNonHUTENBHOM Nrath!

NvRWY Bo3Bpara knaeuarypsl. Mprmep noaknioyenus 4-x KHo-
noK nokasan Ha puc. 15. KHormku o06bINHO pacnonoXeHbl KOH-
CTPYKTUBHO BEGNU3u vHaMKaropa, Nno3ToMy BCe COEAUHEHNS Mo-
nyqarpTca KopoTkuMu. Heobxoanmo oTMeTUTb, HTO NIMHUK
BO3BpaTa KnaevaTtypbl Tpe6ytoT BHELLHMX NOATArMBaIOLLMX pe-
31CTOpPOB conpoTtuBnexvem 2,2-4,7 kOm. MHaye yposeHsb rior. 1
OOCTUIaeTCa ChULLKOM MeaneHHo, 4To notpebyer BBeAEHUS
OOMCNHUTENBHBIX 3aAepXXek B NoanporpamMMy CKaHVpOBaHUS.
MporpamMmHo o6pabaTbiBalOTCA Kak OAMHOYHBIE HAXaTus, Tak
¥ COBMECTHBIE HaXaTusi KHoNok. COBMECTHO MOXHO HaXkumMarb
nioboe KONMYEeCTBO KHOMOK, BCE 3TU KOMOUHauvn 6yayT uMeTs
vHavBMOyanbHble ckaH-koabl. MoanporpamMmMa ckanupoBaHWA
KnaBuaTypbl AN MUKPOKOHTPoONnepoB cemeitctea AVR npu-
BefleHa Huxe:
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;Omcarme I BO3BpATa KIIaBMaTypPsL

.equ RETL

=PINB4

;CRaE—ROpb! KHOIOK:

equ K NO =0x00

.equ K_SL
.equ K DN
.equ K_UP
.equ K_EN

=0x01
=0x02
=0x04
=0x08

;keyboard return line

;HET HasKaTua

;cxan—kop KHomxy SELECT
;cKar—Kop KHonkyu DOWN
;cKan—kop kHorku UP
:cran—kop KHonku ENTER

;CkaHvpoBaHue KnaBuarypbi:
;temp - BbIXOAHOIA CkaH-Kon

SCAN:

1di ternp,0xF7

nepeMeHHOH temp

1di
scl: chi
rol
brcs
scl0:cbi
jmp
scll:shbi
sc2: dec
sbi
sec
shis
clc
brne
3aBepIeHo
rol
CRaH—Kofa
com
andi
ret

Cnt,8
PORTB,CLK
terp

scll
PORTB,DATA
sc2
PORTB,DATA
Cnt
PORTB,CLK

PINB,RETL
scl
temp

temp
terp,0x0F

JMHMUIMATIM3aIYA
;CHeTYMK UKIIOB CKAaHMPOBaHML
;CLK=0

iC <—temp.l..temp.0 <—-C
:DATA =0 umu

;DATA=1

;CLK=1

;C <— RETL

JLMKJI, eCT CKaHUPOBaHNe He

stemp.0 < — C, nocnenwyt 6ur

MHBEPTHPOBAHME temp
temp = CRaH—KoOO

HecmoTpsa Ha

TO, YTO Ha BbIXO- TOLCD
Ae nonyyaetcs 4- : o 3
pa3psgHbIA CKaH- ) QA .
Kopa, LIUKIOB —e aB .
CKaHUpOBaHUA 7amc16a°C
Bcero 8. MepBbix —8b ax o8
4 yukna noaro- _em e MY
TaBNUBAIOT CABU- fov3 LI
TOBbLIK perucTp, Py L
3an1cbiBas B HEro LN
eauHvLbl. 3atem

OCyLLIEeCTBRAETCA

CKaHupoBaHue

«berywum Hy-

nem». Ha Bbixoge

CKaH-KoJ vHBep-
TUpyeTCcs, YTOObI

VD1 Vb2 GH) D4
4148 are Daus Daus

Ha)xaThe KHOMKW  |RET
[aBano eguHULy '—383»—1 L§B§—I L?ng Loiaio—l
I._E';T D(_)'W_N U; RIGHT

B COOTBETCTBYIO-
weM paspsge.
Heobxooumo
OTMETUTb, 4TO
noAnporpaMMa CKaHUpOBaHUA HE MPOU3BOAMT onepauuio Mno-
[JaBnexvs npebesra. [ins nogaenexns apebeara HyxHo ybeaunT-
cs, 4To B TedeHue 20-30 MC COCTOsIHUE KHOMKU He U3MEHWIOCh.
TonbKo Nocsie 3TOro CKaH-Kof MOXHO CYUTaTb AEeNCTBUTENb-
HbIM. Takoe BpeMs Ha 06paboTKy HaXxaTui Knapnarypsl, KOr-
[a HYKakue apyrve nNpolecchl BbINOMHATLCA HEe MOTYT, B He-
KOTOPbIX CMCTEMAX MOXET OKa3aTbCsl HeAONyCTMMO HONbLINM.
B Takux criyyasx npouecc nofaeneHus gpebesra HyXHo
ocopMUTL Kak OfHY M3 3afay MHoro3agaqHoro sgpa.

Puc. 15. Cxema NoAKMNOYeHUs KnasmaTypbl

Neonna Puauko,
wubblick@yahoo.com

R I MUKpOCXaMbl NOCNeQOBATENLHOM ANALOG
Le International &El namaTh cepuit AT25 u AT45 DEVICES
MITSUBISHI . . -..._, {E0% Recthor
. w7 f ®upua ATMEL, muposofi muacp 1o np TBY HEIX
- -z JCII3Y, op €T MIMPOKHY CICKTD MHUED TAMATH C phei
RV Vi SPL Esawocts - ot 1 K6ur o 64 M6at
Ceameiicreo o MuKpocxemMni cepum AT25
BHMCOKONPONIBORNTONbHBIX JIRmansion RANPAKCHUA MHTAHHA B OporpaMMuposanus - or 1.8 B no 5.5B. %
16-m M16062 Paxmep cTpasui 8 - 128 Gair.
PAzPARHBIX MHKPOKOHTPOIIOPOS
¥ Kopniyc, Buis.
* BLICOKDAGGOKTUBHOS RAPO, NPOrPEMMHARA COBMOCTHMOCTL 2.1 MM v
iyt Coweliorsa, 51 Kawuna, TakTosan secTora 1EMT NretGaie | i | pozd M P
* 128x...256K ROM (Hanwque Flash sepcuit), 3x...20x RAM AT25128/258 1287256 xGwr o 3 My -s 1;0
4M # ROM n 128x SRAM Ge3 ywell d
) YeHWS [0F ot ax o8 Hone: AT25F512/1024 512/1024 KGHT 20Mry 8 .
. :anvl-m%' cTpoe HOO xm:vonnepa N » scTpoeHtoro " ATas c
nnapa HOXMTEN . MKPOCXSMLI COPMM LARE
® AL 8 wn 10 karanos no 10 6wt , LA 2 xarana no 8 Gur @
» nporpammnpopanme no AS-232C BOURNS JHnanalon mnpmlzl mr;asmu_u nporpasunporanns - ot 2.7 B 1o 3.6 B.
710 8T nMHKiA NPOIPAMMAPYBMOTO BEOAA/BHBOAA Pasmep crpam 264 - 1056 Gakt. @ Ida
* 5 BLIXOAHEX M B BXOAHLX 16-6! 17 Bhib. sum
* 3UARTHM2 T KaHana 'y a Y -
 Bepcun ¢ CAN ko {M30ENOFCTFP) AT45DBO11B 1 MouT 20Mry 8,8,28
* Hanuwwe GacrnnaTHoro N0, Bxmoyawero C+ koMnnsTop e AT45DB021B 2 M6ur 20 My 8,8,28
ime!sil ATA5DB041B 4 MBuT 20 MI'u 8,14,28 JE-AN
AT45DB081B B8 Mbur 20MMNy 14,28
[y —
Howsmosamse (LT Tors | umes | o, | wopmye AT45DB181B 18 Méur 20Mry 14,28
M30B206CFP 128 | 10 | 87 | 2755 OTP | 100PESA - A:;‘_‘fsoasﬁ: :’:’ M6t 21;‘;5':;: 28, 3:- “ HENTRONI
s W28 | 10 87 | 2755 | EPROM | 10000 mullata DB64; M6ut [}
M30B20SFP ] 10 47 2755 | ROMLESS| 100P65-A AT45DC002/4/8 16/32/84 MG 20Miy MultiMediaCard
M30621ECGP 128 | 10 87 | 2755 OTP | BOPGSA
FS 128 5 87 2755 | EPROM | 100D0 Maui AT45 w01 SB- AHTHHE BXOAR-BLIXOJEH, TTO
CRYOOM KPOCXCME! CEPHH HMe TOnep! OB ,
GP 128 5 67 | 2755 | OTP | 100P6Q-A RO e —
o 3 47 | 27-55 |ROMLESS| 100P8S-A o ©T HATPAMYIO 1O, BX x SB MispOKOHTY pas. Hmmll
M30623ECGP 128 5 2755 OTP BOPES-A B 2002 r. GynyT no 018 naxca MemKp
M30624FGGP 258 | 20 87 5 FLASH | 100P6Q-A ’m vion ATASDB1282 n AT45DB2562 ¢ wanprxeswon niraiwn 1.8 -27 B
M30624FGLFP 258 20 [1] 33 FLASH | 100PBS-A M TAKTOBOA “&CTOTO# Ao 50 MMy,
M30624FGLGP | 256 | 20 87 33 | FLASH | 100P6Q-A B .
M30BNOFCTFP | 256 | 10 67 5 FLASH | 100PBS-A i Eanee It Tatnel arguasoft i Ha calfre : SII .
Kingbright - el.arg . Buko Inwtrarda I

rrn



3JIeKTPOHUKA B GbITy

Crabununsarop ceteBOro Hanpsa>XeHusA

ansa xonognnbHuKa

Hecmompsi Ha 3aknodeHue 002080p08 O NocCMmaeKke Ka4ecmeeHHOoU 3fiekm-
po3srepauu (220 B £10%), HanpsixeHue 8 cemu MOXem omyiu4amescsi om
HOMUHalbHO20 Ha 0080MIbHO 3HaYUMerbHyo eenuyuHy. Mano kakomy u3
6bimoebix anekmponpubopoe nodobHoe numakue «ro 8Kycy», U ecme-
CIMBEeHHO BO3HUKAIOM PasfuYyHble HeNPUSAIMHOCIMU, MakKue Kak 8bixo0 U3
CcmMposi KoMnpeccopa xonodunbHUKa, omkas mene- unu eudeoannapamy-
pbt, um. 8. OOuH u3 eapuaHmMoe peleHus NPobremMbl HeKa4ecmeeHHO20
numanus u npednazaem asmop 3moli cmambu.

avbonee NpocTbiM cnocobom pe-
rynmpoBaHua nepemMeHHoro Ha-
NpsyKeHWs ABNRETCH UCMONb30Ba-
Hue aBToTpaHcdopMaropoB. Ho HecMmoT-
ps Ha CBOIO YHMBEPCATbHOCTb, NOAOGHbIN
cnoco6 MMmeeT CcyLecTBeHHbI HegocTa-
TOK — Bbl AOIMKHbI CAMOCTORTENBbHO KOH-
TPONMPOBaTh BLIXOAHOE HanpsiKeHue W
perynvposarb ero no mepe Heobxogvmo-
ctn. NepenoxuTb BbINONHEHWe 3TUX yTo-
MUTENbHBbIX (PYHKUMIA HA 3NeKTPOHWKY
MOXHO NpW NOMOLLMW YCTpOWCTBA, NpWH-
LmnmansHan cxemMa KoToporo npueseaeHa
Ha puc. 1. Cpa3y OroBopyMMCR, 4TO OHO
npepHasHayYeHo Ansi akcnnyaraywm co-
BMECTHO C WHEPLWOHHOW Harpy3Komn
(3nekTpoaBuraTeny KOMnpeccopoB Xomno-
AVNbHUKOB, HACOCOB U T. A.).
PaccmoTpyM HasHayeHvWe aneMeHToB
cxembl. TpaHccopmarop TV BbINONHAET
yHKUMIO aBToTpaHcgopmaropa u uveet
nepBUYHYI0O OOMOTKY, COCTOSLLYIO U3 NOC-
nepoBaTtenbHO BKNIOYeHHbIX ob6moTok |l
(13B), IV (26 B) n V (190 B)' . O6moTka VI
CNYXUT 115 NUTaHWA CaMOM CXEMbl yripaBs-
nennsn, a obmotku | (13 B)m il (26 B) — ans
peanusauum Bonstonobasxku. Crnepyet 06-
paTtuTb BHUMAHWE Ha To, YTO MPoBOA, WC-
nonbayemuid ons oomotok I, IV n 'V, pon-
eH ObITb paccunTaH Ha HOMMHaSBHBIA TOK
camoro TpaHcgopMaropa, a nposog obmo-
TOK | M || — HAa HOMWHANBHBIN TOK HArpy3K.
B MOMEHT noaaym HanpsxeHusl NUTaHus
BCE pene BbIKMIOYEHbl, M CETEBOE Hamnps-
»eHue 6e3 M3MeHeHWM NogaeTcn B Harpys-
ky. OpHoBpemeHHo Ha obmoTke VI nosens-
€TCR NepeMeHHoe HanpshkeHue nopsiaka

19-22 B. OHO BLINPAMIIRETCR OAWOOHBIM
mocTom Ha VD6-VD9, crmaxmBaeTcn eMKOo-
ctbio C2 n cTabunuampyetcs wHTerparns-
HbIM CTabuNM3aTopoM, BLINONHEHHLIM Ha
DAT1 (24 B). B Toxe BpeMs ceTeBoe Hanps-
eHWe noaaerca Ha avoaHblin moct VD1-
VD4, BLINPAMITRETCA M NONaaaeT Ha aenwv-
Tens HanpsokeHwa R1R2. Konpencatop C1
CINYXUT NS CIaXuBaHua nynscaumin. C
Opwkka R2 BbinpsiMnenHoe W «nogenex-
HOe» CETeBOE HanpshxkeHwe nonagaet ye-
pes peauctop R3 Ha 6asy amuTTepHOro no-
eToputens VT3. [vog VD5 v peanctop R3
He AaloT BbINTK U3 CTPOR TpaHaucTopy VT1
B crfyyae fpeBbileHUs HaNpskeHWn Ha
newkke R2 cebiwe 24 B.

OY DA1 n DA2 ucrnonb3aylotcs B Kade-
CTBe Komnaparopos. [pyMeHeHKne € 3Ton
LENbK ONnepaumMoHHBLIX yeunuTenen no-
3BonseT o60MTUCL OaHWUM CABOEHHBLIM OY.

Ons perynvpoBkk ycTpoicTea norpeby-
€TCR perynvpyembiii asToTpaHcdopmarop
(NATP) v BONBTMETP NEPEMEHHOTO TOKA
co wkanown go 250-300 B. lNepen nepebiM

' BK/IKO4YEHWEM HeobXoaAMMO ABWKKM pe3n-

ctopa R2 yctaHoBWTb B HMWXHee, R5,
R6 — B BepxHee, a ABwKok R15 — B ne-
BOE MO CXEME NONOXEHWE .

PerynupoBky nnartbl ynpaBnexvs Nyy-
e BCero Npov3BeCTM OTAENbHO OT CUIo-
Boy yqactu. [inn aroro norpebyetca oT-
OenbHBIN MCTOYHWK NUTaHWUA C BBIXOOHBIM
HanpspkeHneM 26-30 B v BbIXOOHBIM TO-
koM ao 0,7 A. 310 HanpsbkeHWe nogakot
Ha gvoaHblil MocT VD6B-VD9, a Hanpsoke-
Hue ¢ JTATPa nopalot Ha AUoaHbBIN MOCT
VD1-VD4.

VD1..VD4
VD5

o]
Bxop,
[

Puc. 1

B wararnis olloess »am

Bo Bpems perynupoBku cnegyeTt co-
6ngate 0cobylo OCTOPOXHOCTL, NO-
CKOINbKY BCE 311EMEHTLI CXeMbI yripasre-
HWA ranbBaHU4YECKW CBRA3aHbl C CETbIO
220 B!

CHavana nogawTt nuraHve Ha nnary
ynpasnenus, 3ateM sknioyatot JTIATP u
YCTaHaBNMBAIOT Ha €ro BbIXOAE Hanpske-
Hue 220 B. Peanctopom R2 ycranasnu-
BakT Ha 6ase TpaHaucTopa VT1 Hanps-
»eHwe 14-15 B. Peauctopsl R7, R8, R10
v R11 cospalor HA HewHBEpPTUPYIOLWX
Bxogax OY onopHoe HanpsykeHue, paBHOe
NONOBWHE HanpsvkeHus NuTaxua (=12 B).
Takvm 06pa3oM Ha MHBEPTUPYIOLLMX BXO-
nax OY (ebiBoab! 3 M 5) HanpskeHwe Gy-
net 6onble, 4eM Ha HEMHBEPTUPYIOLLMX
(ebiBOOL! 2 W 6), cneaosaTensHO, Ha Bbl-
xopax OY 6yner HanpseHwe, brinskoe K
HanpskeHuio obuiero npoesopa. Takum
o6pa3zom, TpaHsucTopbl VT2 1 VT3 6yayT
3akpbiThl, ¥ pene K1, K2 sbiknioyeHbl.
HanpspkeHuwe Ha konnektope VT3 Gyper
fonble HanpsKeHWsl, yCTaHOBINEHHOIO
nenvtenem R7R8, cnenosarensHo, gvoa
VD12 6yner 3akpbiT. CeTeBoe Hanpske-
HWe Yepe3 3aMKHyTble KOHTakTbl K2.1 u
K1.1 6e3 nameHeHn NocTynuT B Harpys-
Ky, eCTeCTBEHHO, korga 6yaeT noaknoye-
Ha cMNoBasn YacTb (Ha BpeMs perynmpos-
KM CMIOBasn 4acTb OTK/O4EHa, W CCbINKW
Ha Hee YCIOBHbI).

[anee Heo6xoaMMO YMEHbLUMTL Hanps-
»eHuwe Ha Bbixope JIATPa no 207 B. Ha-
npsbkeHue Ha BepXHWUX (N0 cxeme) BbIBO-
nax peavctopo R5, R6 nponopuyoHansHo
YMeHbLUMTCR, M Tenepb Heobxoaumo ne-
peMewarb awxkok R5 Oo Tex nop, noka
HanpsbkeHWe Ha BbIBOAEe 3 He CTaHET MEHb-
e, 4em Ha BbiBoge 2. Kak Tonbko 310 npo-
mnzonaet, DA2.1 uameHuT HanpskeHnwe Ha
CBOEM BbIXof€e Ha 6rMakoe K HanpsXeHWIo
nutaHus, Yepe3 R13 notever Tok, VT2
orkpoeTca. Pene K1 skntoumntes, n K1.1
noaknoumT 13 B, HaBoaumMbIx B 06MoTKe |,
K BXOOHOMY Hanpsbkenmio 207 B, v Ha BblI-
XOfe YCTPOICTBa NORBUTHCA HANPSHKEHNE
220 B.

Tenepbr Heo6XO0AMMO YCTaHOBWTHL Ha
Bbixoge JIATPa HanpsbkeHve 194 B, a npu-
ok R6 nepemeLyatb 0 TeX NOp, NOKa He
BKNOUKUTLCR pene K2. Torga HanpsykeHwe
Ha konnekTope VT3 craHeT MeHbLie, Hem
Ha penutene R7 R8, ovon VD12 oTkpo-
€TCA W YMEHbLUWT YCTAaHOBNEHHOE Aenu-
TeneMm onopHoe HanpsbkeHwe. Mepeme-
wan aswkok R15 Bnpaeo (No cxeme),
BbIGMpPAlOT Takoe ONOpHOE HanpsKeHwe,
NpY KOTOpPOM HanpseHwe Ha Bxofde 3
cTaHeT 6onblue, u pene K1 Bbiknioumtes.
Tenepb 13-BONLTOBAN 4acTb NEPBUMHON
OOMOTKM OTKNIOUMTCR, a 26-BonNbTOBan —
BKNIOYUTCA. B pesynbtate K BXOOHLIM
196 B 6yget npobaenero 26 B, v Hanps-
XeHwe Ha BbIXoae BEPHETCS K HOMUHATb-
HOMY.

Danee, ymeHbLUas Hanps<eHWe Ha BXO-
ne ycTpoiictea, Heobxoawmo ybeantbes,
YTO NP BXOOHOM HanpshxkeHwn 182-183 B
pene K1 BKNIOYMTBCSH, @ NOCKONBKY Npw
atoMm K2 yxe BKNOYeHO, TO K BXOAHOMY
HanpspkeHuto 6yner pnobasneHa cymma
HanpsokeHwn oomoTok I m i, 7. e. 39 B. Ta-
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Knm 06pasom, HanpshkeHWe Ha BbIXoOe  4Yana oTkniodeHue K1, 3aTem otknmiodeHve Tabrnmua 2
YCTPOIWCTBaA CTAHET PaBHLIM K2 v Bkniouenune K1, » HakoHeL, oTKnIo-
denue K1. Takum obpasoM, ucnonbays Mosuuyn Tun Sametbl
183 + 39 = 220 B. B3 perne, nony4yaem YyeThbipe cTyneHu pe- K140Y2608,
rynupoBky (Huyero He pobaeneHo; po- DA1-DA4 K544Y[12 | K140Y[708,
MocteneHHo yBenuuueas BxogHoe Ha-  6aeneHo 13 B; po6asneHo 26 B; nobae- K140Y[01408
npsbkeHne, MOXXHO KOHTPONUPOBAaTL CHa-  nexHo 39 B). LM7815,
Pesucropel R9 1 R12 BBEAeHH ans co- DAS KP142EHEB MA7815
Tabnmua 1 30HYs1 NONOXKUTENBHOM OBPaTHOI CBS3N, VT VT3 KT503
6narogaps KoTopow NepeknioyeHus pene
Nosuuma Tun Homunan ocyLlecTensaloTcs yeTko, 6e3 npebesra. VT2 KT502
R1 MIT-0,5 51 KOm K HepocTaTtkam onvcaHHOTO BhILLE YCT- VT4, VT10 KT3102
MNCTBa MOXHO OTHECTU TO, UTO paboraeT
R2 MIT-0,25 1 KOm gﬁo TOMNbKO B CTOPOHY yseanem?n Hanps- M KT817
R3 MIT-0,125 9,1 KOMm WeHun. Talke HY>KHO OTMETUTD, YTO BCNed- VT6 KT814
R4, R5 MITT0.125 510 Om CTBUE MHEPLMOHHOCTY pPene B MOMEHTbI Vavs KT502
. OLHOBPEMEHHOrO BKMioueHUst K2 1 oTKIo-
R7, R9 MIT-0,125 | 3,3-3,9 kKOm yeHus K1 npoucxoosT KpaTkoBpeMeHHbIe VT8 KT3102
R6, R8 MIT-0,125 5,1-7.5 kOm «I'IpOBaJ'IbI» nuTaHuA, N 3To Heﬁ.l'lal'Ol'lpM- V19 KT973
SITHO CKa3bIBAETCH HA UMINYINLCHBLIX 6nokax
R10 MIT-0,125 39-47 Om nuTaHUs GLITOBON annapa1¥ypb|. CobcTeeH- VTivTi4 KTo72
R11 MINT-0,125 | 33-51 kOm HO, UMEHHO NOJTOMY aBTOP PEKOMEHAYET VD1-VD4 IN4007 KA209
MCNONb30BaTb ONUCAaHHOE YCTPONCTBO KO521, KO103,
R12 MANT-0,125 47-51 kOm TOMNBKO A8 NUTAHUSA MHepLLMOﬁHbI‘; notpe- VD5VD12 K522 K503
R13, R15, 6MTene|71, Takux Kak gsuratenu. VD13VD16 INAOO7 K209
R19. R21 Ha puc. 2 nsobpaxeH yeptex neuar- VDOm0 ATa07
. . MJIT-0,125 8.2 KOm HOM NNaTtbl yCTPONCTBA, Ha pUC. 3 — pac- -
R25, R27, nonoxeHve petanei. CNMcok ucnonbay- oo, Ha
R31, R33 €eMbIX 3ANeMeHTOB cBeaeH B Tabn. 1. VD21 KC218 HanpsxxeHue
U HakoHed, o BeiGope TpaHcopmaTo- 15-18V
R14, R20, MITT-0.125 680 KOm pa TV. Cpasy HeobXoa¥MO OroBOPUTD, HTO VD22 KO257 K212
R26. R32 ’ npeanaraemble hOPMynbl CAYXaT MWL
- LNsi NPUENM3UTENBHBIX PacHeToB. VDZVD28 FR07 K57
R16.R22. | wnto125 | 1822 xom [ins Hauana onpefenum, kakve Hanpsi-
R28, R34 ' T »eHve n Tok Tpebyetcs ctabunuavposarb. Ecrv B TUne aneMeHTa He ykasaHa Gykea,
R17 R23 B kauecTBe npumepa paccuMTaem TpaHc- To nofoiaeT nobas.
i 15-22 KOM dopmaTop ONA XonoOunbHUKE, MOLL|-
R29, R35 HOCTb NOoTpebneHus kotoporo 250 B-A, a
R16. Roa. MUHUMANBHO [ONYCTUMOE CETEBOE Ha- 2501220 =1A.
R30, R36 MIT0.125 | 6.87.5 kOm Ho 3T0 HOMMHaNbHLIN
Tok noTpebneHus, a Kak us-
R37-R40 MNT-0,125 | 2,7-3,3 kOm - BECTHO, NPV 33NyCKe [BM-
R41-R44 MINT-0,25 3.9-4,3 kOm oa a ratent notrpebnser MuHu-
E—— mym B 3 pasa Gonble,
R45 MIT-0,125 22 xOm - oa | :I.:: cnegoBaTenbHO, HEOBX0-
R46 MIT-0,5 33-39 Om ad T _=" LVMBI TOK COCTaBNsieT
R47 MIT-0,5 2 kOm : : 1.3=3A,
Ra8 MITT-0.125 15 KOm a i b~4-0 B0 BbluncrsieM MoLWHOCTb
R49, R50 MIT-0,25 3,3-3,9 kOm — 0 - asToTpaHchopmaropa:
R51 MNT-0,125 220 Om n,s n o T_n_ 3.40 =120 BA.
R52 2,2 KOm B $ ! o0 o
: : Tenepr Heobxopumo
R53 MIT-0,125 1 kOm oHE— - | PaccunUTaTh, KAKOBO [OIDK-
R54 MIT-0.125 | 1,8-2.2 xOm -& : : HO BbITE HAaNPsHKEHNe Kax-
T o= poit o6MoTku. Yxe 6hino
Ct 160 B ﬁ a 2 OrOBOPEHO, YTO Hanpsbke-
[ | Hue obmotok | v Il B gBa
c2 508 22 mk® — R g pasa MeHbLUe, YeM Hanps-
c3 Ha 1625 B 22 Mk - weHue obmotok Il u IV co-
" otBeTCcTBEHHO. Cnepnoea-
c4 rwoGoi 0,47 Mk Puc. 2 . TEeNbLHO, ANs NONyYeHNs
Cs5, C6 Ha 16-25 B 220 mxd Heobxoavmol nponopLmn
Cc7-C10 Ha 1625 B 10 mxd npspkeHve cocTaenser 160 B. HomuHans-  cnegyeT HanpsikeHue Bonstonobaeku
Hoe nuTaloLliee HanpshxeHWe ceTu cocTap-  Pasnenutb Ha Tpy YacTi, ogHa U3 KOoTo-
c1 50638 470 mkd nset 220 B +10%, 3HauiT MuHumankHoe  PbiX Bynet HanpsokeHuem obmorok | n il
C12, C13 258 470 mk® ero 3HaueHve paeHo 200 B. Buluvcnsiem @ Ase — obmoTok Il v IV, B faHHomM cny-
- HanpsbkeHe BonkTonobaBKu: uae ato Gyner BbIrMAAETL Tak:
Ct4 moGoi 0.1 mx®
s o | 1500-6200 i@ 200-160=408B. 40/3=138B
¢ o (nonGop) MpnEnuanTenbHBIA ToK Harpyakv paseH  (Hanpsbkerue obmoTok | 1 1T),

EA
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chopmarop; cTabunuanposaHHbIn 6rok
13-2=26B nutanws; bnok popmupoBaHvsa u3ameps-

(HanpspkeHue obmoTok Il u IV).
Cpasy cnegyeT OTMETUTb, YTO Hanps-
weHue obmoTku V coctaenaeT:

(220 — 13 - 26) -1,05 = 190 B.

[ obaenenvie 5% oOBACHAETCA XenaHu-
eM BBecTy HeborblUol 3anac, Bo nsbe-
WaHUA N3NULLIHETo TENNOoBLIAENEeHS.

Crabununsarop ceTeBOro
HanpsXeHWs1 ANA BCero nomMa

B npeawblaywei yacty cratby 6bin
paccMoTpeH cTabunusartop ANs uHepuy-
OHHBIX NoTpebuTenel (XxonoannbHUKN, Ha-
cochl ¥ T. 4.). Ecnu Tpebyetca nonnep-
HUBATb HOMUHAINLHOE HanpsikeHve Ans
6oriee KpUTULHBIX K KA4eCTBY NUTaHUA No-
TpebuTenei, ToO MOXHO BOCMONb30BaTb-
CS cxeMovi cTabunuvaaropa, NpyBeaeHHOM
Ha pyic. 4 (Ha pyc. 5 — yepTex nedarHou
nnarbl, Ha puc. 6 — cxema pacnonoxe-
HUs fetanen).

370 yCTPOICTBO, KOHEYHO, CNOXHEE Onu-
CaHHOIO Bbillle, HO GHO NPaKTU4ecKH Nnviue-
HO HE[OCTATKOB, CBOWCTBEHHLIX NepBOMY.
Bo-nepebix, OHO yHMBEpPCANLHO, T. €. MO-
WeT Kak Ha NOBLIWATh, Tak U NOHWXaTh
BXoaHoe HanpsbkeHwe. Bo-BTopbIX, OHO UC-
norb3yeT popcupoBaHHbIE pene, Bpems
nporeta siKopei KOTOpbIX HAMHOTC MeHb-
we, Yem y obbl4HbIX, criefoBaTentbHo,
«MpoBarbl» NUTaHUA cBeAeHbl K MUHAMY-
My. B-Tpetbux, npu rpaMoTHOM Bbibope
KOMIMOHEHTOB OHO MOXET UCMonb3oBaTb-
CA AnA cTabunuaauuy HanpshkeHus nuTa-
HVISt BCEro JoMa Uy KBapTupbl. W HakoHel,
B-MeTBEPTbIX, OHO MOXET CoaiepXaThb A0 12
CTyneHeh perynupoBaHus, YTo B CBOIO OYe-
peab yBenuuuBaeT TOHHOCTL NOANEpXKaHust
TpebyeMoro HanpsiKeHust U CyLLECTBEHHO
paclumpsieT auanasoH OOMyCTUMBIX BXO-
HbIX HANPSHPKEHWA.

YcnoBHO BCE YCTPOWCTBO MOXHO MO-
[envTb Ha cnegyloLwye y3anel: aBToTpaH-

€MOro HanpsiXeHvsT; NuHerka komnapa-
TOPOB; NUHENKa KOMMYTUPYIOLWUX pere
¥ ynpaensowmx UMy TPaH3uCTOpOB;
cdopMypoBaTenk «CTapToOBOro» Hanps-
WEHUS.

B MOMEHT nofa4v HanpsKeHUst NTaHus,
OHO NnoAaeT Ha aBToTpaxcopmarop TV, v
TOK MPOXOaWT yepe3 Bce OOMOTKM TpaHC-
dopmaropa, NOCKOmNbLKY eLle HY OiHO pene
He BKNo4eHo. Ha obmoTke VI nosienseTca
nepeMeHHoe Hanpsbxenve 32-34 B (npu
BXOHOM Hanpsbkehwm 220 B). MNocne an-
onHoro Mocta Ha VD25-VD28 ato Hanps-
weHve sapsiaeTt koHgeHcarop C11 po 40-
43 B. BuinpaAMreHHoe ¥ crnaxeHHoe
HanpshxeHve NofaeTcs Ha VMMYTbCHBIV
crabunusarop, Belpabatbisalolmii Hanps-
XeHue yaepxanus pere (18 B).

Buibop umnyrbcHoro crabunusatopa
oBbACHAETCS TEM, HTO NpU UCTIOSNB30BA-
HUW NuHelHoro ctabunusartopa Buigens-
emMoe Ha perynupyoLiem TpaH3nucTope Ko-
NY4ECTBO Tenna HeonpasaaHo BENUKo.

B nepebIii MOMEHT HanpshKeHWe Ha KOH-
nencarope C12 paeHo 0, cnepoBarensHo,
TOK Yepes crabunutpoH VD22 Teub He By-
[ET, W, ecTecTBEHHO, TpaHauctop VT8 6y-
[eT 3aKkpbIT. Benegcteve aToro yepes ne-
pexon Gasa-amuttep VT7 TOK Te4b TaKke
He ByneT, u oH Toxe Byaet 3akpbiT. Mpy 3ToM
OTKpOETCH TpaHsvcTop VT6, OTKpbIBasA TeM
cambim VT5. Kak Tonkko VT5 OTKpbINca, Ha-
npsbkenne Ha C12 HauHeT nnaeHo yBenu-
uymBaTbes. Kak Tonbko OHO AOCTUTHET Ha-
npsokenvs cTabunusayvn cTabunuTpoHa
VD22, oH OTKPOETCH, U Yepes Hero note4eT
ToK. $icHo, 4To Yem GonkLue GyneT Hanps-
wenve 6ypet Ha C12, Tem GonbLuwii Tok By-
[eT npoTekaTts Yepes peauctop R52, v paHo
MNY MO3OHO 3TO NMPUBEAET K OTKPLIBAHUIO
TpaHaucTopa VT8. OueBMAHO, HTO MOMEHT
OTKpbITUS VT8 3aByCUT OT TUNa ncnonk3y-
€eMOoro cTabunuTpoHa v NONOXeHUs [BWK-
ka peauctopa R52.

Kak Tonbko VT8 OTKpoeTCH, OTKPOETCH
Taoke VT7, 4To B CBOK oMepefib 3aKpoeT

VT6 u, ectecTBeHHo, VTS5, Harpyska He-
n3bexHo HauyHeT paspsxatk C12, n Ha-
NpSXEHVEe Ha HEM Ha4YHET yMeHbLUAaThCS.
Kak TonbKo OHO CHUSUTBCH HACTONBKO, HTO
npoTekaowwmii yepes VD22 ToK yxe He
CMOXET yaepxveaTb VT8 B OTKPLITOM CO-
CTOSIHUK, NOCNeaHWiA 3aKpoeTcH, U 3To
noenedyeT 3akpbitve u VT7, HO He cpazsy,
a Tonbko nocne 3apsga C15. Ecnv B Mmo-
MeHT, koraia TpaHaucTop VT5 Bbir OTKpHIT,
noTeHuman rieBoro (No cxeme) BbiBoaa
apoccens L 6bin Boilwe npasoro, To noc-
rie 3akpblBaHVs TpaH3ucTopa cuTyauus
M3MEHWUTCH Ha NPOTUBOTIONOXHYIO, U Ye-
pes oTkpbiBLUMiicA avoa VD21 Bes 3ana-
CeHHas B MVHAYKTUBHOCTY aHeprus Bynet
oTnaHa B Harpy3ky. Takum o6pasom, He-
CMOTpSA Ha To, yTo VT5 yxe 6yner 3ak-
pbiT, HanpsoxkeHuwe Ha C12 elle HekoTopoe
BpeMs 6yaeT nopnepxveBaTbCcs Ha onpe-
[leNEHHOM YPOBHE, XOTS U4y Tb MEHbLLEM,
Yem npu OTKpbITOM VTS,

Mpw HanpsbxeHun cTabunuaauwmn VD22,
paBHoM 18 B, aBwxok R52 norpkeH Haxo-
[WTLCS B BEPXHEM (MO CXEME) NOSIoKEHUH,
0O[1HaKO MOXHO UCTIONb30BaTh ¥ cTabunuT-
pOHbI Ha Boriee HU3KWE HanpsHKEHWs, HO
He Hvxe 15 B, koMneHcnpys 3To nepeme-
LUEeHeM BHU3 (Mo CXeme) ABWKKa pesnc-
Topa R52. Vicnonb3oBanue ctabunurpo-
HOB Cc Bonee HU3KUM HanpsHKeHUem
cTabunuaauum HexxenarenbHO BCreACTBUE
cHYXeHusA koadpuLmeHTa cTabunusayum
cTabunuaatopa.

B kauecTBe cepaeuynuka apoccens L
Mcrornb3yeTcs (heppUTOBbI CepaeYHUK C
npoxvyaemocTteio 2000, Tunopasmepa
K18x14x6. ObmoTka fgpoccenst COAepXUT
100 suTtKOB npoeoaa MIB-2 guameTpom
0,6-0,8 mm. Bo3MOXHO ucrorib3oBaHue
CepAEeYHUKOB U C UHOIN MarHUTHON NpOHKU-
LaeMocCTbio, cnegyeT Tonkko noaobparb
emkocTk kKoHAeHcaTopa C15 no muHumy-
My TerrioBbix notepb Ha avope VD21 v
Tpanauctope VT5. Mpy HamoTke 0BMOTKA
Apoccens cnegyet yyecTb, YTO €cny Tu-
rniopasmep byaet 6onblue, TO BUTKOB [0~
WHO BbITs HEMHOTO MeHbLUe, ¥ Hao6opoT.
TpanaucTop VTS5 yctaHOBNEH Ha TENNOOT-
BOLi€, BbINOITHEHHOM U3 afIIOMUHUEBO NOo-
nocbl 30x50 mm ¥ TonwmHou 1-1,5 Mm.
Takot e TeNNCOTBOA UCMONb3YeTCA Ans
DAS5.

BbixoaHoe HanpskeHwe ctabunuaarto-
pa ucrnorb3yeTcs ANA NuTaHua pene, a
TalKe NofaeTCa Ha UHTerparbHbIA CTa-
6UNU3aTop HanpPsHKEHUS, BbINONHEHHbIV
Ha DAS (15 B). OHO ucnornb3yeTcs Ans
NUTaHWSA KOMNapaTopoB, BbINIONTHEHHbIX
Ha onepaumoHHbIX yeunutensix (OY) DA1-
DA4, n 6noka copMuposaHus usmepsie-
MOrO HanpshKeHWs!, BbINOMIHEHHOro Ha
VT1-VT4.

Mpy nofaye HanpsHKeHUst IUTaHUsA ce-
TEBOE HanpsikeHWe BbINPAMIAETCH Ou-
oaHbIM MocTom VD1-VD4 u crnaxvea-
etca RC-¢punetpom (C1, R2, C2).
Pesuctopbl R1, R2 v R3 npefcraensior
coboii genuTernb HanpsHXeHWs, KOTOPbIN
yMeHbLUaEeT BXofHoe HanpsikeHne 220 B
0o ypoeHs 10-11 B. fanee aTo Hanps-
xeHue yepes peauctop R4 v auog VD8
nonagaeT Ha 6a3y aMUTTepHOro NoBTO-

BE
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putena VT4. KoHpeH-
carop C5 onpepensier
NOCTOAHHYIO BPEMEHM.
Peanctop R11 BBepeH
ONA paspspa KOHOEeH-
caropa C5, nockonbky
BXO[JHOE CONpOTUBRE-
HUE 3IMUTTEepHoro no-
BTOPUTENSA CIULLIKOM
BENVKO.

Ha anemenTax C3,
C4, VD5 n VD6 opra-
HU30BaH OETEKTOP Me-
pEMeHHOM COCTaBnAIo-
wein, Ho ¢ OonbLIOK
NOCTOSIHHOM BPEMEHM.
Beepexve artoro yana
OOBLSACHAGTCA TEM, YTO
B ObITY UHOrga npuxo-
OUTCS CTanknBaTbCA C
OYeHb HENpUATHON’
npobnemoit — npose-
OEHueM 3NeKTpoCcBa-
pouyHbIX paboT. 370,
Kak NpaBuIio, Bbi3biBa-
€T pes3Kue CKayku ce-

TEBOIo HaNPsSHKEHUR, HTO MOXET NpuBe-
CTir K CaMoB030YXaeHuo cucTeMsl. [1ns
nNpenoTBpaLLeHus reHepauum cucTtema
3TUM y3noM nonpocTy GrnokupyeTcs.
MpoucxoouT 3To cnegywmum obpasom:
KOT[a BO3HUKAOT UHTEHCUBHbLIE CKaYKu
cereBoro Hanpsxenus, dunetp C1R2C2
He «ycneBaeT» UX CrnaxueaTtk (HOMUHa-
nul nopobpaHbl UMEHHO Tak), U nepe-
MeHHas CoCTaensAowasa nonagaer Ha
netektop C3VD5VD6C4, Ha BbixOAE KO-
TOoporo bopMUPYETCA NMOCTOAHHOE Ha-
npsixeHne. Kak Tonbko ero BenuuyuHa
OKa)XeTCA AOCTATo4HON ANA OTKPHLITUS
VT3, OH OTKPOETCA, U HYepes ToKoorpa-
HuuymuBawWulk peauctop R10 paspaont
KoHaeHcarTop C6. OTkpeiTne VT3 nosne-
YyeT oTKpbiTHEe VT2, 1 Ha ero KomnnekTo-
pe NosiBUTCA HanpsxeHue, brnuskoe K
HanpsxeHuto NuTaHus. Janee oHo no-
cTynut Ha 6asy TpaHsucTopa VT4, urto
B CBOIO oYepeab NPUBEAET K BHIKIIOYE-
Hulo BCex pene cratunuaaropa. Kak
TONLKO CKayku NPEKPAaTATCHA, TpaHauc-
Top VT3 3aKkpoeTcs, a Kak TOINMbKO KOH-~
neHcatop C6 3apaauTCs, 3aKpPOeTCA u
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none3oBanuna QY K544Y[2,
CoeavHVB HanpsAMYHO BLIBO-
Obl MUKpocxeMbl. Ecnn xe
vcnoneayerca QY apyroro
TMNA, TO 3TO COEAMHEHUNE HE
Tpebyercs.

Danee Heobxooumo cHU-
31T BbIXOAHOE HanpspKeHne
JIATPa o 208 B, v onyckan
BHU3 (N0 CXeMe) OBVKOK pe-
auctopa R17, pobutees Ta-

BbiX0q
—

KOFo €ro nonoXeHus, npu Ko-

" Ri8

oca 1 -
(Fma R17$?Rz4 R23" (L?Rso R29 J:Pnss R354)

Puc. 6

TOPOM HanpshkeHue Ha
Bbieofie 3 QY DA1 craner
Gonblue, Yem Ha BbiBOOE 2.
Kak Toneko aTo nponsoiger,
QY Ha cBoeM Bbixoe (BbIBOA
6) U3MeHWUT BbIXOOHOE Ha-
npsbkeHue Ha 6nuskoe K Ha-
nNpsPKeHWO NuTaHuA. B Mo-
MeHT NMOABNEHVA Ha BbiXxoae
OVY HanpspkeHus nutakua
yepes3 He3apsPKeHHbIN KOH-
neHcarop C7 n TokoorpaHu-
yuBawLwmin pesmctop R18
noTEeYeT TOK, U 3TO Bymer

TpaHancTop VT2, nocne yero crabunu-
3atop nepeier B OBLIYHBIN pexum pa-
60ThI.

HanpsixeHna o6MOTOK U MOLLHOCTbL
TpaHcopmaropa paccHUTHIBAETCA aHa-
norvyHo npeabigyLieMy BapuaHTy, ofHa-
KO €CTb U HEKOTOPOE OTNN4YME — BCE HU3-
koBonsTHbIe obmoTku (1, 11, 1, IV) nmeror
0JUHaKoBOEe BbIXOHOE HanpshxkeHue, Ha-
npumep, Tpebyercs cTabunuanposaTh Ha-
npsxkeHVe, MUHUManNbHOE 3HayeHue Ko-
TOporo onyckaercs Ao 150 B. MNockonbky
Ha BbIXxofle cTabunusaropa [omkxHO BLITh
He meHee 200 B (220 B — 10% oT HOMU-
Hana), To Heobxoaumoe HanpsxeHue
BonsropobaBky cocTaBuT

200 — 150 = 50 B,

a TaK Kak cTyneHemn perynvpoBku 4, To Ha-
npsbrkeHre Kaxaomn cTyneHuy GygeT cocTas-
naTbL

50/4=1258B.

[ins ynpolyeHms pacyeTa OKpYImnUM 3T0 3Ha-
yenve o 12 B. Hanpspkenve obmotku V
cocraenser

(220 - 50) - 0,05 = 180 B.

Tenepb fonycTM, YTO MOLLHOCTL Harpys-
k1 2,2 kBT, cnepoarensHo Tok Byner co-
CTaBMATbL

2200/220 =10 A,

OTKy[a MOLLHOCTL TpaHcthopMaTopa cocTa-
BUT

10 - 50 = 500 Br.

Ona crpaxoskn gobasum elle 5% w no-
nyunm 525 Br. MeToguka pacueta Heob-
XOOUMBIX WAMETPOB NPOBOZOB U KONW-
YecTBa BUTKOB, a Takke pekomeHaauum

B warnanas odloene »E

no BeIGOpy MarHWTONpoBoAa ONUCaHbLI B
nuTeparype (CM. CMCOK NUTepaTyphbl).
Ocraerca nuLib NOBTOPWUTBL, YTO MpUBe-
OeHHele hopmynbl CAyXar ansa npuenu-
3UTENbHLIX PACYETOB «HA CKOPYHO PYKY».
K ckasaHHoMy ocTaercsa f06aBuTh, YTO
npoeog 06MOTKM V paccuntaH Ha HOMU-
HanbHbLIN TOK TpaHcg opMaTopa, a npoBo-
na oémorok |, 1, 11l v IV — Ha HoMuHans-
HbIl TOK Harpysku. Mpoeog o6motku VI
JomKeH BbITb paccunTaH Ha HOMUHAMb-
HbIA TOK NOTpeBneHun OAHOTO BKMKOYEH-
HOTO perne, YMHOXeHHBIN Ha KONUYecTBO
vcnone3yembix pene, nnioc 0,6-0,6 A Ha
nUTaHne ocTanbHbIX ANEMEHTOB CXEMbI.
Mpouecc perynMpoBkU LOMKEH NPOU3-
Bogutca cnepylowmm obpasom. Mepen
rnepBbIM BKNKOYeHeM HEOEXOAMMO BV~
KW BCEX NOACTPOEYHLIX PE3NCTOPOB Nepe-
BECTU B BepxHee Mo CXeme MonoxeHue.
Ha JIATPe BbicTaBnsieTcs BbixogHOE Ha-
npshxkeHne 220V v nogaeTcs Ha BXoA YCT-
poiicTea. 3arem BpatLeHneM OBUXKKA pe-
suctopa R52 Ha koHpeHcatope C12
BbICTaBNAETCA HanpsbkeHne 18-18,5 B u
KOHTPONUPYETCA HanpsKeHne Ha BLIXoAe
DAS (oHo porpkHO 6biTe pasHo 15 B).
Mockonbky HOMUHaNBI peancTopos R13
1 R15 opuHakoBbl, TO Ha BbiBoAe 3 DA1
GyLeT NpUCyTCTBOBATE HaMNpPsHKeHWe, paB-
HOE NonosvHe HanpskeHWs nuTanvs (7,5
B), a Ha BriBOZIE 2 OY Yepes 10-15 ¢ noc-
ne BKMNOYEHWs (BpeMs yCTaHOBNeHUsN
6noka hopMHpOBaHWA N3MEPAEMOrO Ha-
NpsHKeHWn) YCTAaHOBUTCA HanpshkeHue
nopsgka 10-11 B. Mockonbky Ha UHBEp-
TUpyloweM Bxogde OY HanpspkeHWe BblLle,
YeM Ha HEVHBEPTUPYIOLLEM, TO HA BLIXO-
ne OY ycraHoBuTCA HanpshxeHue, 6Gnus-
KO€ Mo 3Ha4YeHWIo K noTeHuuany obuero
nposofa. CrnefosarenbHo, TPaH3UCTOP
VT11 octaHeTcs B 3aKpLITOM COCTOSAHUM,
1 ecTecTBeHHO, pene K1 He BKfuMTCA.
Cnenyet OTMETUTDL, YTO Ha NpUHUMNVANE-
Hoit cxeme 1 1 8 BeiBogbl OY 3aMKHYTHI,
3TO cnenyeT fenare TONBKO B criydae uc-

anutees, noka C7 He 3aps-
nures. Ho noka C7 3apsbkaetcs, yepes ne-
pexon 6asa-amuTTep TpaHsuctopa VT10
NpOTEeKaeT TOK, U OH OTKPLIBAETCSH, OTKPbI-
Basi TeM cambIM TpaHauctop VT9. Takke oT-
KpbiBatoTea avoasl VD23 n VD24. Takum
obpasom Ha BepxHUX BbIBOOAx OBMOTOK
pene K1-K4 kpatkoBpeMeHHO MosBnsieTcs
HanpsbkeHue, YyTb NW He B [Ba pasa npe-
BoiLLaowiee (40-42 B) HoMmHansHoe Ha-
npsxeHne cpabartsiBanmus pene (24 B), a
nockoneky VT11 yxe oTkpbIT, To K1 BKMIO-
yutcs. OnucaHHoe hopcnpoBaHHOe BKMO-
YeHWe pene MNoBbILLEHHBIM HaNpshkeHUeM
cAenaHo ons CyLIEeCTBEHHOIO YMEHbLLIEHUS
BpeMeHV nporneTa nepexknioYaoLen rpyn-
nel, Gnarofaps Yemy yMeHbLUAETCH Bpems
«rMpoBanoB» MUTaHUA HA BLIXOLE BCETO CTa-
6unusaropa.

Mockonbky koHTakTel pene K1 nepe-
KNKOYWUMKCH, TO Tenepb BXOOHOE CeTeBoe
HanpsbkeHvie NOQaeTcs B TOYKY «2» TpaHc-
cdopmaropa, a BbIXOAHOE MO MpeXHeMy
CHUMAaEeTCA U3 ToukM «1», cnenoBarens-
HO K BXOLHOMY HanpsbkeHulo, B IaHHOM
cny4ae 208 B, nobaensierca HanpspkeHve,
HaBogumoe B obMotke | TpaHcgopmaro-
pa (12 B) u Ha BeIxofe nonyyaetca 220 B.

3arem BbIxogHoe HanpspkeHve JIATPa
ymeHbLuaT fo 196 B, n gemkkom pesuc-
Topa R23 po6uBarwTcs cpabarbiBaHuA
pene K2. [lanee Ha Bxoa ycTpoicTea no-
nawt 184 B, v perynvposkon R29 nobu-
Balorcn cpabareiBanvs pene K3, u, Hako-
Hew, nonas Ha exon 172 B, pobuearoTtes
cpabarbiBaHua pene K4. Ecnw, B npouec-
Ce YMEHbLUEHWA BXOOHOIO HanpsbkeHus
HayHyT caMonpou3BonbHO cpabarkiBaTth
nocnegHve pene, TO 3TO O3HAYAET, YTO
nepBoHa4vanLHoe BXOLHOE HanpspkeHue
CAWLLKOM 3aHwxeHo. [nsA BbIXOAA U3 Co-
30aBLLENCA CUTyaUnn MOXHO HEMHOTO (Ha
10-20%) yBenuumTs CONPOTUBNEHWE pesu-
cropa R3, HO nocne atoro Heo6xoaMMoO
BCIO pErynpoBKY NOBTOPUTE CHavana.

Mpw yBenuueHWn BXOAHOTO Hanpshke-
HUA noodepenHo ByayT BLIKMOHATECSA Bee

¥ by 4
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pene, HauuHas ¢ K4. BeeaeHve avonos
VD9-VD12 cunbHO yMeHLLLaeT BpemMs
paspsga koHpeHcaropos C7-C10 B8 mo-
MEHT, Kora Ha BbIXOA4e KoMNapaTopos Mno-
SIBNSETCA HanpshkeHue, 6nuakoe Kk ypos-
Hio ofLero npoeoga. Avoas VD13-VD16
npeHa3HayeHsl AN 3aMblkaHus 6pockos
Hanpsi;XeHWs CaMOWHAYKLMU B MOMEHT
CHATMSI HANPSHXKEHUA NMUTaHUA ¢ oBMoTOoK
pene.

[na ymeHbLLeHUs BpeMeHu obparHoro
nponeTa KOHTaKTOB UCMONb3YETCSA KOHCT-
PYKTUBHAs 0COBEHHOCTL MPUMEHEHHbIX
pene (aBTOpOM UCMONL30BaHb! pene Tuna
P-21 ¢ 3-4 KOHTaKTHLIMU Fpynnamu).
Mpexae Bcero HeobxoaMMO BCE KOHTaKT-
Hble Tpynnbl COEAWHUTL NapannensHo,
3arem, BbiHYB pefie M3 NNacTMaccoBoro
3aLLUTHOTO KOXYyXa, CO CTOPOHEI, NPOTH-
BOMONOXHOMW KOHTaKTHLIM FpynnaM, oTru-
6arT «XBOCTUK» Ha OCHOBaHWW pene, 3a
KOTOpbIiA 3aKpErneHa BO3BparHas npyxu-
Ha KOHTAKTHOW Fpynnkl, TEM CaMbiM yBe-
nuumneasn ee ycunue (puc. 7). OTorHyTs ero
HeoBxoauMOo nNpumepHo Ha 1-2°, npuyem
cregyer creawts 3a Tem, Ytobbl Ha Beex
pene senuuuHa orrmba Geina Gl oauHa-
KOBOW. YMEHbLLIEHUE HarnpshkeHwus yaep-
»aHus pene Ha 25% OT HOMWMHANLHOTO Ha-
npskeHns o6MOTKM pene ToOXe
cnoco6CTBYET yMEHbLLEHWIO BDEMEHU 06-
paTHOro nponera KOHTakTHOW rpymnbl
pene. Takum obpasom, cepbe3HOE yMEHb-
LiEHWe BpEMEHMW NponeTa KOHTaKTHOW
rpynnel NO3BONAET OTKA3aTLCA OT UCMOSb~
30BaHWs ra3oHanofiHeHHbIX pene, KoTo-
peie Joporu, U JOCTaTh UX HE TaK YX npo-
cro. A ucnonb3oBaHve 6onee MOLLHbIX
pene nonbCKoro UMK LUBEALapcKoro Npo-
M3BOACTBA, MMEILLUX TY KE KOHCTpYyK-
ymio, yto 1 PM-21, Ho c ropasgo Gonee
MOLLHBIMW KOHTaKTamMu, NO3BONSAET B LLin-
POKMX NpUAENax BapLUPOBATH BhIXOAHYO
MOLLHOCTh cTabunuaaropa.

HeobxoauMMO OTMETUTb, HTO BhbiLLieoNn-
caHHoe ycTpoiicTBo paboTaer TonLKo Ha
NoBbILLIEHWE BXOQHOTO HaNpsKeHws, ofl-
Hako nepecy1TaB napameTpsl TpaHctop-
Maropa v B3SiB BbIXOAHOE HanpshkeHne 13
TOYKM «2%», MOXHO OfiHy CTyNeHb caenarb
MOHWXKAIOLLEN, @ TPYU — MOBLILLAKLLUMA.
OpHako npu perynupoBke Heobxogmmo
YHECTh, 4YTO MpU BXOAHOM HanpspkeHun
220 B pene K1 pomkHo 6bITe BKNIOYEHO,
a BLIKMKNATLCA OHO JOMAKHO Mpy Harpsi-
*eHuu, npesbiLiaowmm 220 B Ha Tpeby-
emyo BenuuunHy. Ecnm BeixogHoe Hanps-
XeHue Bpartb U3 ToUkM «3», TO MOXHO
nonyuunThb 2 CTyMNeHn Ha MoHWkeHue 1 e
Ha MoBbLILLEHWe, HO ONsAThL e Heobxoan-
MO nepecunTarh napamerpbl TpaHcgop-
maropa.

Bo3smoxHa Takke ctabunusayms u
«CKayyLLero» OT 3fIEeKTPOCBapKU Harnps-
XeHus1, NS Yero HeobxoaMMO He yCcTaHaB-
NnuBaTh Ha NeyYaTHyK Nnarty cnegyolme
anemeHTsl: C3, C4, C6, VD5, VD6, VD7,
VT1-VT3, R5-R10, a HomuHanb C1 n C2
cnenyer TwarensHo nogo6pars. Mogob-
Hoe pellieHue, XOThb 1 AeNaeT yCTPOMCTBO
6onee BocTpeboBaHHbIM, HO CUMNBHO
YMEHbLLAET MPOACITKUTENBHOCTL KNU3-
HU» KOHTAKTHLIX Fpynn pene, noaromy

Puc. 7

cnepyer ucrnonb3oBaTk pene ¢ Gonee
MOLLHEIMWA KOHTaKTaMu.

Tenepb HECKONLKO CIOB O TOM, KaK MOX-
HO yNPOCTWTL 3aAa4y U3roTOBIEHUSA CKUNO-
BoOro TpaHcgopmaropa, MCNonb30Bae roTo-
Bbi€ TpaHCcGopMaTophl OT YepHo-6enbix n
LIBETHLIX NaMnoebix Tenesnsopos (TC-180
n TC-270 cooTeercTBeHHO). [Ina Havana
crieyeT onpefenuTb, Kakue perne €cTb B
HaNMYUKM, N €CMM OHU HE OYeHb MOLLHbIE,
TO FlyuLLie U3rOTOBUTL HECKOIBKO CTabunn-
3aTOpOB, HaNPUMEP AN KaX 40N KOMHETHI,
¥ UCMONb30BaTb OAMH TpaHcdopmaTtop B
ofHom ctabunuaarope. Ecrm xe B Hanu-
YnM eCTb JOCTAaTOMHO MOLLHbIE pene, TO
MOXHO MCMOMNb30BaTL U Boree MoLLHbIE
TpaHcchopmaropbl, a fpy Ux OTCYTCTBUU
BO3MOXHO MOCNe0BaTeNbHOE CoeANHEHNe
OByX-Tpex TpaHcopmaTopos.

WarotaBnueas ctabunusatop Ha oCHO-
Be 0HOro TpaHchopMaropa, Heobxoaumo
cMoTaTh BCE BTOpUYHLIE OBMOTKW, ANnst
yero ero Heobxoaumo pasobparb. 3aTem
HeoBx0AWMO CMOTaTh YacTb NEepBUHHON
0BMOTKM C KaXJOW KaTyliku A0 nepBoro
oTBO/1a (KaK pa3 oCTaHyTCs MonoBUHKN 06-
MOTKY, pacCHMTaHHbIe Ha HanpsheHue nu-
TaHus 110 B npy TMNOBOM MCNONbL30BaHUN
TpaHcopmaropa). [anee HamareiBaeTcA
TpebyemMoe konuuecTBo oBMoTOK (Konuye-
CTBO BUTKOB HETPYAHO BEINUCTIUTB, OpUEH~
TUPYACH MO KONIMYECTBY BUTKOB HakalibHbIX
0BMOTOK, OHM BbiNU HAMOTaHLI CaMbliM TOM-
CThIM NPOBCAOM). JlyuLLie Npon3BOANTL Ha-
MOTKY MonyoBMOTOK, No Npumepy nepeuy-
HOl — MONOBUHA BUTKOB Ha OQHOM
KaryLlke, NofMoB1Ha Ha ApYroM, 3T0 Cepb-
€3HO ymeHbLLaeT noTepy B TpaHcgopma-
Tope, MOCKOMbKY MarHUTHLIM MOTOK pac-
npepenseTcs Gonee paBHOMEPHO.

[lnst npumepa nocrpoexus crabunuaa-
Topa Ha cABOEHHOM TpaHcthopmarope
paccMoTpuM co3faHnue TpaHctopmaropa
Ha 6ase pByx TC-27. CymMMapHas moli-
HOCTb Napkl COCTaBUT

270 + 270 = 540 BT

OTOK MOLLHOCTH BMOSIHE AOCTaTOMHO
NSt U3roToBNEeHus TpaHcdopmaropa, Ko-
Topbii 6bIN paccuuTaH Bhillie (Tpebosa-
nock 525 Br). Jlanee Heobxoaumo npo-
M3BECTW TEXHOMOMMYECKYIO NPOBEPKY, a

MMeHHo cobpatk TpaHcthopmaTopbl U Co-
€0uHUTL NonyobMoTkU mapannentsHo, a
nBa TpaHccopmaropa — nocnenosa-
TensHo. BKNHOYMB CABOEHHEIN ThaHcgop-
MaTop B CETh, Yepe3 npeaoxpanurens 1 A,
cnenyeT y6eanTbes, 4To 06MOTKU chasu-
poBaHbI NpaBunsHO (NpeaoXpaHnuTenNs He
cropen), v HeT «NuLLHero» Tennoebiaene-
Hus. Ecnu temneparypa oboux TpaHc-
¢opmatopoe yepes 10-15 MuHyT coxpa-
HAETCSH paBHOMN, 3HAYWT Ha KaTyLikax
Kaxjoro TpaHccopmaropa KOnM4ecTBo
BUTKOB OMHaKOBOE, B NPOTUBHOM CIlyyae
3TO 3HAYMT, YTO Ha 3aBOE-U3roTOBUTENE
[ONyCTUNM HETOYHOCTE B HAMOTKe, 1 Ha
OOHOW W3 KaTyliek BUTKOB 6ornblie, Yem
Ha BTOpoit. MockonsKy o6MmoTKM coevHe-
Hbl MapannensHo, To Nony4YMn1ch Kopor-
KO3aMKHyTble BUTKW. BeiliT u3 cosnasilie-
rocs NonoXeHus MOXHO nepemMoTaB
nepBuYHyI0 OGMOTKY TEM e NPOBOAOM,
TIaTensHO NOACYUTLIBAA KONMYECTBO
BUTKOB. HO 3Ta cutyauus BCTpevaercs
KpaiHe pefKko U ecnu ecTb ele ofvH
TpaHchopMaTop TOro Xe T1na, To npolue
nonpo6oeark ero.

Mocne TexHoNor1M4eckoi NpoBepku crne-
AyeT cHoea pasobpaTe TpaHcdopmaTtop v
NPYCTYNWTE K HAMOTKE BTOPUHHBIX OBMOTOK,
HO Ha KaxZoW KaTyLLKke JOMmKHa HaXoaUTb-
csa 1I4 YacTb OfHOM 06MOoTKK. Flocne HamoT-
Kku Tpebyemblx 0GMOTOK TpaHcthopMaTopkl
cobupaloTcs, BCe YacTU «4eTBEpThOBMO-
TOK» COEOMHSIIOT B «NornyobMoTku», a 3a-
Tem B obmoTkm (puc. 8). Mocne nocnegHen
BW3yanbHON NpOBEpKN Ha KpakHWe BLIBO-
bt ioaaetcs (Yepea npeaoxpanurerns 1 A)
cereBoe HanpshkeHue, U BONETMETPOM,
OOMH LLYN KOTOPOro 3akpenneH Ha ofHoM
13 KpaiHWX BLIBO0B, KOHTPONUPYIOT B KaX-
[Oii TOYKE COeaUHEeHUs «4eTBepTbobMo-
TOK» MOCTENEeHHOe yBErnUieHne Hanpshke-
Hua. Ecnu Bce npasunsHo, To oba
TpaHcgopmaTopa HeoBXOAMMO BbIOEPXaThb
He meHee 12 yacoB B Kpacke, KOHCUCTeH-
Lius KOTOPOiA paBHa YPOBHIO O4EHb XKUPHO-
ro Monoka. XXenarensHo, 4to Bbl Kpacka
6uina us paaa GbICTPOCOXHYLUUX (HUTPO,
Ad), nockonbKy oXuAaHUe BLICHIXaHUA
KpPacky MOXET 3aHSTh MPOAOIHKUTENLHOE
spewmsi. Ecrvm ects TepmolLikad, To ugeans-
Ho rioaonaeT kpacka Tuna «MJT», Ho ee npy-
[ETCA CyLLWTL B LKaddy Npy Temneparype
90-95°C He meHee cyTok. MponuTka Heob-
XOAvMa ANS yAaNeHUs HernpUATHOTO OKyX-
Xanus» cobpaHHbIX TpaHcgopMaropos,
MOCKOMBLKY MpaKTU4Yecky Bee TpaHcdopma-
TOpbI 3TMX TUMOB Mocne pa3topku-cEopku
HAUUHAIOT OKYOKATb», U YCUIIEHHasA CTSK-
Ka Nomoraet o4eHb peako.

Mocne BbickIXaHUs Kpacku k TpaHcgop-
MaTopy MOAKMYaKT pene, u no cyTy
jena cunoBas YacTb rorosa.

Hanocnepok octaercs nobaeuts, 4TO
npu6opst NogoGHOro Knacca OTHOCATCS K
npuBopam HenpepbIBHOM KPYTIOCYTOHHOM
3KCMITyaTauwmu, criegosarerisHo, UCMNons30-
BaHKe aBTOHOMHOTO NOXapOTYLLEeHus GyneT
paneko He rvwHuMm. Mpu cBopke ycTpon-
CTBa ero HeoBXoAUMO «YTaKoBaTby B KOp-
Myc crierka 3apbileHHbIX pa3Mepos, ¢ obu-
MeM BEHTUNSILIMOHHLIX OTBEPCTMIA. B 3TOM
»e Koprnyce HeobxoguMo pasMecTuTL aB-
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naketa HeobxoauMo ua-
rOTOBUTH HECKONBLKO Na-

e

ges
g

KETUKOB, AMMHA KOTOPbIX
pasHa AnNUHE BEpPXHEN
KpblILLKK cTabunusaTopa,
a WwupuHa coctaensiet
20-25 mM. Haubonee
6blcTpbiM  cnocobom
AIBNSIETCA 3aknapka
Mexay ABYMS NUCTaMK
oducHoi Bymaru (nyy-
LLIe BCero nony4aercs ¢
6ymaron «SvetoCopy»)
o vennocaHoBoro nake-

3 Ta, Ha BEpXHEM nucTe
noZl NUHEIKY, NPOCTLIM

v KapaHaaloM HaHOCATCA
ApoAONbHLIE NUHUW.

"'.i PaccTosiHue Mexay nep-
BOW W BTOPOW NuHWen 20

MM, MEeXAy BTOpPOW U
TPETBEN — 5 MM, MeX-

L3

Ly TPETbEN U YeTBep-

v Ton — 20 MM, Mexay

o~ o YETBEPTON U NATON — 5
Bron Jy Deixon MM 1 Tak aanee. Tenepb
Puc. 8 TOHKOW CTOPOHOI Xana

nasnbHUKa HyXHO Mpo-

TOMaTUHECKWE BLIKITIOMATENN, TUNA «3nbg-
101» dupmbt «13K», nu UM aHanorvy-
Hele. Brroyarlme «nenecTki» aBTomMaros
pasmeLaoTCst B BbIMUINEHHBIX B KOPFTyCe OT-
sepctusix. Tok cpabaTeiBaHusi asTomaroB
JomkeH 6biTe Bhile, HO He Bonee, YeM Ha
25-30% pac4eTHbIX TokoB cTabunuaaropa.
Mcnone3osaHne asToMaros 3TOro Tuna
oBbsICHSIETCH UX AOCTaTOMHOM BOMBLLIOH Ha-
[EXKHOCTBIO U BLICOKUM GBICTPOAEINCTBUEM.
[anee HeobxoaMMO ONpeaenuTCs, kak u Ine
ycTpovicTso ByaeT pacnonararbcs, T. €. 3T0
HACTEHHbIM, HANOMNbHLIA UNW HACTONBHLIA
npvbop, 1 Nocne 3TOre MOXHO MPUCTYNUTL
K USrOTOBMEHUIO CaMOTO NOXapOTYLLELLEro
npucrnocoBneHus.

U3 yennodparHosoro (He cYeHb TONCTOro)

'Hanpsienus ykasaHbl ycnoeHo, bonee
TOYHO BenWu4WHBI HanpsikeHuin ByoyT
paccMoTpeHbl Mo3xe.

BECTU MO 3TUM NUHUSAM,
He oueHb 6bICTPO, HO U He MeaneHHo. Moc-
ne nposefeHus nocneaHel nuHum Gymary
pPas3beNHSIIOT U HOXHULI@MU paspesalor,
MeXay Y3KUMU NUHUSMK, NONyYMBLUMECS
CeKkymn. 3aTem MakeTUKWU 3anOonHSAIT Ha
80% ot obbema coaepKMbIM FIOPOLUKO-
BOIO OrHETYLUMTENS Yepes OymarHyto «8o-
POHKY» U NOABEPHYB KpaW, Yepes KOTopbIi
NPOW3BOANIMK «3arPy3Ky», PUKCUPYIOT Ero
ckotieM. C BHYTPEHHEN CTOPOHBL, Ha BEp-
xHeli KpeiLLKe Npubopa, ckoT4eM UKeUpy-
KOT MONY|MBLUMECH KOHTEWHEPBE Ha PaccTo-
AaHuM 15-20 MM apyr ot apyra. bonee
NNOTHOE pa3MeLLEHNE 3aKPOET BEHTURSLI-
OHHbIE OTBEPCTUS, @ 3TO HeXenaTenbHo,
B cnyuae sosropaHusi npubopa nsHyT-
pY ropsiine NOTOKU BO3Ayxa pacnnassaT
uennodaH, U COLEPKUMOE KOHTEMHEPOB
BbICBIFINTCS H& UCTOYHWUK BO3rOpaHus, UTo
B CBOIK OuepeAb YHUNTOXUT OTKpbITOE

nnamsi. HecMoTps Ha NPUMUTUBHOCTb, FO-
[06HbIA cnoco6 8o BpeMs ONbITOB NOKa-
3an sBecbMa Henrmoxue pesyneraTbl U
BMONHe npuemnem B ObITy.

Ha nepeareit nanenmn oboux ctabunuaa-
TOPOB CBEPATCH OTBEPCTUS, B KOTOPLIE YC-
TaHaBNMBAKOTCS HAUKATOPHBIE CBETOAMO-
aut (VD11, VD13 ans nepsoro eapuaHTa,
VD17-VD20— ans BToporo). o ceeveruto
WHAMKaTOPOB MOXHO OPUEHTUPOBATLCS, Ka-
KOEe pene BKIIOYEHO, CNeAoBaTENbHO —
CKONbKO BoNbT filobaeneHo-ybaBneHo, 0 Yem
[LenaeTcs COOTBETCTBYIOLAs HaAnWCh, Ha-
NPOTUB KaXX40oro UHAMKaTopa.

Muxaun MaitopoB
root@amr.novshah.donpac.ru

INurepartypa:

1. « TpaHcgopmamop ceoumMu pyka-
mMu». — «Paduo», 1994, Ne6.

2. «Bblbop onmumansHO20 X010Ccmo-
20 moka mpaHcgopmamopar». — «Pa-
Ouox, 1994, Ne7.

3. «MeOHbIl 06MOMOYHBILT NMPOBOd», —
«Paduo», 1994, Ne5, 6.
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Tenedon: (095) 737-9279

ToHOpaph! BHINIaYHBAIOTCS
‘aBTOPaM, TIPOKHBAIOLIUM
Ha teppuropun CHI”

YnydlweHue aHTeHHbI «JIoKyc»

HacTosllee BpEMSA B Npoaaxe

WMEIOTCS BCEBOMHOBLIE (COBMeE-

weHHete MB+[BM) aHTeHHbI TUNa
«Jlokyc» poccuiickoro npoussoacrea. Oa-
HaKko BO MHOrMx cnyyasx Apu AanbHem
npuemMe TB OHW He NO3BONAIOT BECTU Ka-
YECTBEHHBIA MPUEM TENEBU3NOHHBIX NPO-
rpamm BO BTOPOM METPOBOM AuanascHe.
[ero 8 TOM, YTO MeTpoBble BOMHbI BTO-
poro ananasoHa (kaHanel ¢ 6 no 12) Ha
BonbLune paccTosiHUsSI pacnpoCTPaHsIoT-
CA XyXe, YEM MEeTPOBbIE BOMHL! NEPBOTO,
6onee ANMHHOBONHOBOTO AWanasoHa (ka-

- oesseasear o3 ocne e s

Hane! ¢ 1 no 5). MNo3Tomy BO BTOPOM Aua-
nasoHe aHTeHHbl «Jlokyc» nyulle UMeTb
aHTeHHY € CO6CTBEHHBIM yCUNEHWEM Fo-
MUMO ycunutens, kak 8 IMB-auanasone
(NNA).

Takyto aHTeHHy Ansi BTOPOro Auvana-
30H2 MOXHO NOCTPOUTL Ha KOHCTPYKTUB-
Hol ocHose «Jlokyc», UCNOnBL3YSA U3BE-
CTHbIW NpuUHUMA nocTpoeHus JMA c
COBMeELLEHHBIMU CTPYKTYpaMu, oaHa 13
KOTOpbIX paccunTaHa anst npuema HY (c
6 no 12), a apyrast BY (c 21 no 51) ka-
Hanos [1].

B umetowytocs NMA-AMB scrpausator-
cA pononHuTenbHble Bubpartopkt (1, 4-7,
10 Ha puc. 1). 31 BubpaTopbl, ANUHLI
KOTOpLIX U3BECTHBI Anst AvanasoHa MB-2
NNA [2] pononHeHsl AnNvHamK cooTeeT-
CTBYHOLLMX MONyBMEpaTopoB MMEIOLLENCS
NNA-OMB u xecTko kpensTcs K nocne-
OHUM € NOMOLLBIKD KOHTaKTHBLIX CKOG «B»
(puc. 1, Ha npuMepe Bubpartopa 1). bonk-
LuMe HYacTu Hosuix BUGpaTopos o6pasytoT
NOToNepUCAUYECKYIO CTPYKTYpPY, pabota-
towyro Ha HY (6...12) kaHanax. A MeHb-
LiMe, COBMECTHO C yXX€ UMEKLWUMUCSH
nonysubparopamu (puc. 1) obpasyioT
CTPYKTYpY, hyHKUMOHUpYloulyo Ha BY
kaHanax [IMB (c 21 no 51). Pacnonoxek-
Hble psigoM napbt HY- n BY-subpatopos

o o)
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OoTCOeAUHNB OT HUX
cuMMeTpupywulne
TpaHchopmaropbi CT1
n CT2. Cymmarop MB +
OMB otcoeauHsioT OT
aHTEeHHOro ycunutensi.
LWraTHbI kabenb PK-75
COefIHAKT CO BXOAOM
«a-6» yeurmrens.

MopcoeavHenwe aH-
TeHHbl «J1oKyC» K Tene-
BU30pY W Br1oKY NUTaHKs
He U3MEeHSETCA.

Yucno aononHuTens-
HbiX eMbpaTopoB B He-
KOTOpPbIX Crydasx G-
Hero npuema Moxer
ObiTb YMEHbLUEHO [0
Tpex (6e3 subpatopa
10). AHTeHHa KpenuTcs
K MayTe LWTaTHOW CKO-
6on.

MyHkTVP Ha cobupa-
TenbHOW NUHUKM «a-
©6» — YCNOBHBIMN.

MB-i {OPT, TBLY)

Hukonan ABOIOHMH,
editor@dian.ru

Nureparypa
1. Apbysos A. Y., Yep-

I Cxemotexsuka Ne2 despans 2002

OomkHbl BeITb NoAKNioyeHbl K cobupa-
TEeNnbHON NMHUK «a-6» ¢ M3MeHeHeM No-
NAPHOCTU COOTBETCTBEHHO.
Wmetowmecs ANVHHOBONHOBLIE BUG-
patopbl (C n 0') ananaszoHa MB-1

(1...5 kananel) BuinpamnsaT Ao 180°
(smecTo 120°) n anekTpyyecku (ranbea-
HUYECKIN) COEOUHSIIOT C KOHLiamm cobupa-
TEeNbHOW NMHUKA BHYTPU CUMMETPUPYIO-
ule# Kopo6ku CY, npeasapuTenbHO

Honec B. I1. JITA yMeHb-
weHHbIX pasmepos. — Paduo. 1985, Ne 3.

2. Boputivyk I U. , Bynbii B. M. — Pa-
duomobumesto 0 Meneeu3uUOHHbLIX aHmeH-
Hax. 1977.
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CNpPaBOYHbIN IMCTOK

OTeuyecTBEeHHbIe 6eCKOHTaKTHbIe

naeHTUdpmnKaTopbl

C YacToToM papguoKaHana 13,56 MINL

B nocnedHue nsimb riem 0OHUM U3 OCHOBHbIX HanpaeneHul pa3gumusi
npoussoocmea OAO «AHacmpeM» s8rsII0MCS 0MeYeCcmeeHHble cpedcmea
mexHoio2uu uHmernekmyaneHbix kapm (MK-mexHonoauu, SmartCard-
mexHoIo2uLl), Mo eCcMb KOHMaKMHbIX U paduoYacmomHbix 6eCKOHmMakm-
HBIX n1ameHbIx U u0eHmughbukayloHHbIX cpedcme.

a 3TV roabi NnpeanpusTue paspabo-

Tano psA TEXHONOIMYECKUX nnat-

dopM, BKNOHAKLWMX COBCTBEHHO
MUKPOCXEMbI, @ TaK e KapTO4KWu, METKH,
6penoku, cuUTbIBaTENM U CUCTEMbE KOHT-
pons goctyna.

MK-TtexHonorum B nocneanue roabl B
pasBUTLIX CTPaHax akTUBHO BHEAPAIOTCA
BO Bce cepbi KUIHEAEATENBHOCTU He-
noeeka. Vix npyumeHeHne No3BonsaeT 3Ha-
YUTESIbHO MNOBLICUTL YNPaBNAEMOCTb UH-
dpacTpykTyp npeanpuaTuiA, ropofoB U
pPEeruoHog, a TaKke onTMMU3UPOBAaTb U
aBTOMaTu3MpoBaTb MHOrMe obLliecTBer-
Hbi€ U TEXHONOMMYECKNE NPOLIECCHE.

OcHoBont UK-TexHonoruin saenaoTcA
KOHTaKTHbIE U papMo4acToTHLIe BeCKoH-
TaKTHbIE 3NEKTPOHHbIE MAEHTUDUKATOPEI,
npucBanBaeMble KaxaoMy uaeHTuuLmn-
pyeMoMy 06BLeKTy (HenoBexy, MMyLLIECTBY)
¥ BbINONHAIOLME ABE OCHOBHbIE (PYHK-
ummn: npeHtTudmnkauma obbekTa u Haxkon-
nexuve onpeneneHHou uHgopmalmm o
HeM. MneHTudmkaropbl 0bnapatT cooT-
BETCTBYIOLLEN 3aLNTON OT HECAHKLIMOHU-
poBaHHOro Joctyna.

Ha ocHoBe VK-TexHonoruit MoxHo co-
3paBatb pa3HoobpasHble, Nerko UHTerpu-
pyIOLMECA CUCTEMBI aBTOMATUHECKOro
o6cnyXMBaHWA HENOBEKA U UMYLLIECTBA C
MHOMBUAOYyaNbHBIMU PEXUMamMK obcnyku-
BaHWA Kaaoro obwekxra.

OcHoBHbIMY 3aaavamMm MK-TexHonormm
ABNAETCA aBTOMaTU3aLms o6CnyxMBaHUA
yenoBeka Bo Bcex cdhepax ero xuaHene-
ATENLHOCTU U UMYLLIECTBA HA BCEX 3Ta-
nax ero XXM3HeHHOro LUMKna.

Mpu obcnyxuvBanMKn YenoBeka MOEHTU-
dhukaTopbl copepxar uaeHTUUKaLUMOH-
HbIW KoA Brnapenbua; cpeacTBa 3almTbl
uHhopMaLMM OT HecaHKLMOHUPOBAHHOIO
noctyna; uHopMaumio (MOCTORHHYIO U,
npy HEOBXOAMMOCTH, U3MEHREMYIO), COOT-
seTcTBYIOLWYI0 hyHKkumM UK; cTangaptHbie
uHTEphEch! ero 06LLEHNUS C OKPYXaIoLWW-
MW npuBopamu 1 cucTemMamu AN aBToMa-
TU4EecKoro obcnyxwuBanus. 3T naeHTdu-
KaTopbl ofecneuvBaloT BbLINONHEHWE
npuopamMm u cucteMamm TpebyeMbix chyH-
KUMA (pUC. 1), HTO BO MHOTUX Cy4asx Tpe-
6yeT HanMMuMA B naeHTUUKaTope MUKpPO-
KOHTpOMnnepa u cneuyanbHoi NamsTi: 3To
¥ onpeaenuo UX Has3BaHe — «MHTEenNneK-
TyarnbHble kapTbl». HacTo B ogHoit UK pea-
NU3YETCA HECKONBbKO HE3aBUCUMBIX (hyHK-
umii. B nepcnexTyee BCe M 60NBLUMHCTBO
obcnyxmBaroLmMx YenoBeka naeHTugmka-
TOPOB COMBLIOTCA B €4UHBIA MHOTOMYHKLIU-
OHanbHbIV MaeHTUhUKaTop — UHTErpupo-
BanHyto MK rpaxxgaHunHa.

[ | ——

e KOHTPONb NpU TPAHCMOPTUPOBAHUM;
aBTOMaTM3aLmMA TOProBOro NpoLecca,
rapaHTus NOANMHHOCTU TOBapa;

e uHdOpPMaUMA ONA yTUNU3auum
obbekTa (copepxaHne fparoyeHHbIX
METannoB, aKonoruyeckue Tpebosa-
HUS) U T. 0.

TpeGoBaHus k koHCTpykuuu WK ans
MMYLLECTBa onpenensioTca cneundmkon
KaK 06beKTa ugeHTudukaumm, Tak u yc-
NOBUIA €r0 COAEPXaHUS, HTO onpeaensier
MHoroo6pasaue KoHCcTpyKLmiA 3Tux K. 1o
MOXET BbiTb NnacTu-
KOBas KapTa (Texta-

NOH Ha aBTOMOOMND,
TanoH O Mpoxoxge-

HUM TEXOCMOTpaA);
NPUBUHYMBAEMBINA
6nok (UK xenesno-
DOPOXHOIO BaroHa);
NpUKNenBaemasn unu
BBOAUMARA B Maccy
nnacTMaccoBOW ae-
Tanu obvekTa MeTKa;
NPUBUHYMBAEMbBIN
MAWU NpULLMBaeMblit
AUCK; CTeKnfaHHan
MMnNaHTUpyemasn
NOA KOXY XMBOTHOTO
aMnyna v MHOro Apy-

MpeHTndukaTop KOHCTPYKTUBHO Bbl-
NONHAETCH, KBK NPaBMno, B BMAE nnac-
TUKOBOM KapThl B COOTBETCTBUM C Tpebo-
Banuamu ISO 7816. OaHako B psape
cnyqaeB ynobHee OKasbiBalOTCA MHbiE
KOHCTPYKLMK, Hanpumep:

e Bpenoku (KNymn oT AOMA, MALLINHBI U
TN

e Gpacnerthl (ans noger onacHbIX Npo-
deccuit);

e MEepCTHU (ANA CUCTEM, UCKIIOHAIOLLIMX
HECaHKLMOHUPOBaHHOE MCMNONbL30Ba-
HUE OPYXMRA) N T. N.

Ko BceM TakuMm uaeHTudukatopam,
HE3aBUCMMO OT UX OCHOBHOW (DYHKLIMK 1
KOHCTPYKTMBHOIO MCNOMHEHURA, NPUMEHS-
€TCSl, KaK NpaBuno, €QUHbIA TEPMUH —
«MHTENNEeKTyanbHas kapta» unu «M1K».

Mpu obcnyxuvBaHuM NMNHOTO U obLe-
CTBEHHOIo MMyLlecTBa (KMBOTHOTO,
TpaHCMoOpTHOro cpeacTBa, 060pyAoBaHUS,
TOBapoB u Apyrmx obwekros) NK-texHo-
NOMA UCNONb3YET Te e NPUHLMNLI, HTO
1 npu obcnyxvBaHum Yenoeeka. B otnu-
YK€ OT NEPCOHANbHBIX

r’Mx BapuaHToB.

TexHonoruyeckume
nnatgopmbl

Mpeanaraembie OAQ «AHrCTpeM» fne-
BATb TEXHONOrM4Yeckux nnatcopM pac-
npegeneHbl Ha NATL FPynn:

e Tpu nnatdopmbl MK C KOHTAKTHBIM
CHUTBLIBAHUEM;

e oaHa nnatdopmMa BeckoHTakTHbIX UK
C YacToTOM paguokaHana 125 kl'y;

e TpunnatcopMbl HeckoHTakTHLIX UK C
YacTtoTon paguokaHana 13,56 Mru,
Bknovarume MK ¢ ganbHOCTBIO YTe-
HMA U 3anncn o 1,5 m;

e 0oaHa nnatcopMa GeckoHTakTHbIX MK
C yacToToW papuokanana 2 Ty u
[anbHOCThIo YTenua o 50 m;

e 0oAHa nnatcgopma No co3naHuU Co-
BMeLLeHHbIX MK ¢ KoHTakTHBIM U Gec-
KOHTaKTHLIM YTEHWMEM U 3aNUCHI0 faH-
HbIX.

B HacTosLLEeN CTaTbe PacCMOTPEHL! TPU
n:1at¢popmbl GeckoHTakTHbiX MK ¢ wacro-
Tol pagmokanana 13,56 MIu.

MK npentudmkartopbl

MMYLLECTBa 3aKroNa-

I0TCH B 3HAYUTENbHO

fonbLuem pasHoobpa-

3um napametpoB UK,

WX KOHCTPYKLIMM U yC-

NOBUIA NpUMEHEHUR

(puc. 2):

e MOONepaLMOHHLIN
KOHTpOIb U ynpas-
neHue NpoLeccoM
npu wMsrotoene-
HUW;

e apTOMaTM3auuA
xpaHeHusn, dop-
MUPOBaHWe 3aka-
30B, OTIPY3Ka;
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CNPABOYHbIA JINCTOK

B www.dian.rv

BeckoHTakTHble cyMTLIBAHME M 3annCb
[OaHHbIX B MHOPMALMOHHYIO KapTy Ha pac-
CTOSIHUM, B TOM YMcne HYepes nmobble Heme-
TannuyeckMe nperpagbl, npecraenset
NPUHLIMMMANBEHO HOBLIE BO3MOXHOCTU B
MOCTPOEHMM Pa3NMYHbIX aBTOMATU3UPOBaH-
Hbix cucTeM. [py 3TOM NpoLiecc cyMTbIBa-
HUA 1 3anucy MHdopMauun He Tpebyer
LOMONHUTENbHDBIX 3aTpar BpeMeHu, Tpyao-
BbIX PECypcoB, BblaerneHns cneuuanbHbIxX
paboumnx MeCT U opraHM4HO BCTpavBaeTcs
B NMtoGoON TEXHONOrMHYeCKUin npoLece, He
MCKaXKan n He yCNOoXHSAs ero, a npuaasas
€My COBepLLEHHO HOBOE Ka4eCTBO.

Wpentucdbukaumnornsie UK
Ha ocHoBe UC AMN3Y KB5004XK1

Mnardopma (pyc. 3) nocrpoeHa Ha oc-
Hose cneymansbHolh UC KBES004XK1 —
3MN3Y co cnepyowmMMn xapakTepucTi-
Kamu:

s ob6bem IMMIY — 64 Gur;

e 4KCNO KOOOBbIX KOMOMHALMIN —
18x107%;

e vyactota — 13,56 MI'y;

e nyGWHa aMNnUTYOHON MOAYNALUY —

e ropopckas CK[ xurioro goma r. Kopo-
nesa Ha ocHoBe 6penoka;

e CKMCTEMa y4eTa TOBapoB W aBToMaru-
3auuy npogax B I. 3eneHorpaze ¢ uc-
nonb3oBanneM VIK B Buae nnacruko-
Boro gucka BU-002.

MK-crncTembl, BLINOMHEHHbIE HA OCHOBE
KBS5004XK1, B nepcnektvBe MOryT nosy-
YMTb LLUMPOKOE NPUMEHEHME B CAMBIX Pas-
HOOGpa3HbIX CUCTEMAX KOHTPOINSA U ynpas-
FieHWs [OCTYyNOM B NOMeLeHUA, K
obopynoBaHmio, pecypcam 1 MHcopma-
ymun. Hanpumep, B BWAe XeTOHa OHM MO-
IyT UCNOMb30BaTLCS B KAYECTBE OfJHOKpaT-
HOro Arns Nonb3oBarerns, HO MHOTOKPaTHO
obpallyaeMoro nnarexHoro cpefcrea B
TPaHCIopTe, My3esix, TakcooHax, UrpoBbIX
asTomMarax M T. n. VIK B Buoe Gpacnera Mo-
IyT UCMOSbL30BaTHLCS B KaqecTBe MaeHTUd-
Katopa Ass niofen onacHblx npodeccuin.
Bo3mMOXHBI M MHbIE NPUMEHEHMS.

Lupokoe npumeHeHue VK cuctembl Ha
ocHoBe KBE5004XK1 MoryT nonyumTb npu
aBToMarusauum obcnyxusaHmsa MMylile-
CTBa, Hanpumep, Mpu asToMaTtmsagum
CKMNaaCcKMX U TOProBbixX ofepauui; Ans 3a-

e vacrtora — 13,56 MI'y;

e YMCNO LMKMOB NPOrpaMMUpOBaHNS —
100000;

e 06MeH gaHHbIMM no wuHe ISO
14443-2, Tun A;

e [JanbHoCTb cuuTbiBaHus — 0o 100 Mm;

e [1Ba KIOYa Ha CEeKTop;

e KpUNTO3AWMTA, ayTeHTUdUKaLMS, aH-
TUKONN3NuY;

e 3rieKTponuTaHue No pagvokaHarsy;

s KoHcTpykymsa: KB5004XK3 — kpuc-
Tann UC, naeHtudukaropsl.

[MamsaTb opraHusoBaHa B Buae 16 cex-
TOPOB C MHOMBMAOYanNbHOW CMCTEMON 3a-
WMTHI KaXKOoro. 3To NO3BOnsAeT peanmso-
BaTb B OfjHOM chn3mdeckon kapte ot 1 go
16 HeszaBMCUMBIX NpMMeHeHun. [ocTpo-
eHHble Ha ocHoBe KBE5004XK3 npeHtudu-
KaTtopbl MOTYT MCMOMNbL30OBaTLCH B Kade-
CTBE MHOTOGYHKLMOHANLHOIo MaeHTUdU-
KaLMOHHOTO W NNaTexHOro cpeacTea.

Ha ocHoBe KBE5004XK3 Bhinyckaiorcs
noeHTUdUKATopLl B BUAE NNacTMKOBbLIX
kaptT KMBWK. BO3MOXHBI M UHBbIE KOHCT-
PYKTUBHbIE McnonHeHus. fins obpaboTku
npeanaratorcs cumThisareny CBEP-005 (co

I Cxemotexuuka Ne 2 despans 2002

0,2; LMTBI TOBAPOB U [IOKYMEHTOB OT noaden- BcTpoeHHoit PIN-knasnarypon) w CEP-
T e | o~
& 3axasnbie
' KOHCTPYKUMM
Kapra Kapra »evos Bpenok Bpenok Mertxa Mertka Hwex
KUEN-002 KUBUK BWK-002 6MB-002 00O Texnpom  BUM-002 Bua-002-1 BUa-002
Puc. 3

e aHTeHHa — 2 MKH; 006, 06a B BaHgano-
e [anbHOCTb cHUTbIBaHMA — Ao 150 mMm; KBS004XK1 CTOMKOM MCRonHe-
e 3reKkTponMTaHWe No paguokKaHany, Briox N HUN.
® KOHCprKHMﬂ: KBE5004XK1 — Kpuc- Enox PP p RN anMepaMM npoex-

Tann UC; npeHtudmkatopol. nuTaHuA TaxroBuif TOB Ha 37Ol Nnargop-

Ha ocHoee KB5004XK1 Bbinyckatorcs renepaToR Me SBRSIOTCS:

nnacrukoeble kaptel KNMBW-002 n KNBU- Al 3 i s KOpnopaTuBHas
002 MT, 6penoku BIB-002, >xeToHbl BUXK- Aurera e il mem SnnaY 64 Gur CKOk 2006% Ba)HbIM
002, puckm BUO-002-1 n metkn BUM-002 AZ 7 § fAnepHbIM obbexkTam
(puc. 4). BO3MOXHbI M MHBIE KOHCTPYKTUB- oryn «Mask» (Ye-
Hble McnonHeHus. Jns o6paboTkn uaeH- — 7 | Cuemmxanpeca nsiuHckan o6rn.);
Tudumkaropos OAO «AHrcTpeM» npeana- Monynsirop |, s cucTEMa onnarsbl
raet cuuThiBarenu cobcrteBeHHoM paspa- | Puc. 4 Lns passriekarerb-
6otkn — CBP-001, CBEP-002, CBEP-003,

CEP-004, CBEP-005, CBEP-006, CBP-007,
CEP-008, cpeau KoTOpbIX YCTPOMCTBA
NS YCTaHOBKM B MOMELLEHUSIX, NS yrnd-
HOM YCTaHOBKW, C BO3MOXXHOCTBIO NOAKMHO-
yeHust PIN-knaBuaTypbl, cO BCTPOEHHOM
PIN-knaBvatypoi, BaHaanocTonkve sa-
puaHTbl ucnonHeHus (puc. 5).

Ha ocHoBe nnatchopmbl CUCTEMHBIMU
MHTErpaTopamMun pean1soBaH pag pearb-
HbIX MPOEKTOB, HAaNpUMep:

e kopnopatusHas CK[ FA3MPOMA ¢
npumeHeHneM kaptol KMBU-002;

KW, B CUCTeMax oxpaHbl M NOUCKa NOXU-
uleHHOro nMyulecTea U T. M.

KpunTtosawumulenHble
nepesanucbiBaembie UK
Ha ocHoBe UC IMN3Y KB5004XK3

Mnargopma (puc. 6) nocTpoeHa Ha
ocHoBe cnewmansHon MC KB5004XK3 —
3CNN3Y co cneayolwnMn Xapakrepuc-
TUKaMm:

e O6bem ICIN3Y — 8192 6ur;

HbIX U CMIOPTUBHBIX Y4~
pexxaenuin (HMO «PeneecT», . Mocksa).
KpuntozawmuweHHoctb KBE5004XK3
paclumpsier cdepy ee npuMmeHeHus B 06-
NacTu cuctem, Tpebytowyx NOBLILLEHHON
3awuThl, a yBenuueHve obbema namaTu
n 6ecKoHTaKTHas nepesannch ee copep-
KMMOTO 3HaYUTENBHO PaCLUMPSIOT hyHK-
yuoHanbHble Bo3MmoxHocTn MK-cucrem
no aBTOMaTH4ECKOMY 06CyXnBaHuio He-
rnoseka. AHanorM4yHo 1 NPy NpuMeHeHun
KB5004XK3 ans nocrpoexuns UK-cucrem
no aBTOMaTMHECKOMY O6CHyXMBaHMIO

CBP-001
Puc. 5

CBP-002

CEP-003
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N s et L &
CEP-004 CBP-005 CbP-006 CBP-007 CBP-008
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CNPAaBOUYHBbINA JIMCTOK

roene 1 T. n. KE5004XK6 senseTcs HoBON
pa3spa6oTroit OAC «AHrcTpem» 1 peanu-
30BaHHbLIX NPOEKTOB Ha ee OCHOBE MoKa
HeT. OgHako ee ocobeHHocTn obecneqn-
BaloT el B byayLlem oveHb LUMpOKYlo cdhe-

pa3HoobpazHoe CKknagcKkoe Xo3fin-
CTBO: AMCTaHUMOHHas obpaboTka To-

papoB 6e3 BCKpLITWA rpynioBoi Taps!,

fpv4eM B OQHONM yNakoBKE MOryT Ha-
XOAUTBCA PasnuuHble TOBapbI;

B TPaHCNOPTE KOHTPOSib TEXHUHECKOTO
COCTOSIHUSA, rpachnKOB OBYKEHUS, Nepe-

BO3UMbIX rpy3oB Ges
pasrpyskMn T. 4.;

e B NPON3BOACTEE MO~
ONepaLOHHbIA KOHT-
pone U ynpaBneHue
TEXHONOrNYeCcKumMm
npoueccomM UHOUBKU-
[yansHo AN Kaxaoro
v3nenuvs, npuyeMm B
OfHOM fpoLecce Mo-
XEeT W3roToBNATLCA
HECKONbLKO OAHOTUN-
HbIX N3O0eNMA U MHO-

e 3nexkTponuTaHue
_ KBS004XK3 no paguokaHany;
l JTaxrosni I Kpuerrotnox | | oo K e e KOHCTpYKUMWS:
P ¥ KB5004XK6 — Kpu-
Enok ctann UC, nnentu-
nuTakAS AyTenTucixain vt duxaTopsl. py NpUMEHeHVs), Hanpumep:
AT r S OcHoBHLIMM OcoBeH- o
Avrenia & | yopsenewn_| HocTamu KB5004XK6
AZ 16 cexropos ABNAKOTCA:
npurioxes 1 oaxtop = 4 noka e peanu3auus npo-
Mogew | Cuerinx apaca l,-q Lenyps aHTUKon-
NM3uKM, NO3BONAK- e
Puc. 6 wen nocnenoea-
umyulecTsa. Hanpumep, nosisnsercs
BO3MOXHOCTH BBeAeHus VIK B Buae mer- KBS004XK8
KM B Maccy OCHOBHOW MNacTMacCOBOM [ Avmonnwsms | | oo
netanv npubopa 1 UCNoNL30BaHWUA e Ha Erok ¥
pasHbIX 3Tanax XW3HEHHOIro UMKna npu- nUTakus | AyrenTHdurkatmn ]
Gopa.
Al [ ) >
UpeHTudmnkaumoHHbie MK AutenHa a= e Eriox acnnay
Ha ocHoee UC 3AMNN3Y KB5004XK6 2 »| YrpaRTeHA 512 ur
C yBeNIM4eHHOM [anbHOCTLIO
YTEeHWSA M 3anucHu — l prp————— '
MNnatdopma (puc. 7) nocTpoeHa Ha oc- o
Hogee cneumansHon C KBE5004XK6 — 3C- Puc. 7

MN3Y co cneaylowWmMMU XapakTepucTyKa-

MU

obvem 3CMM3Y — 51

aYTeHTVIq.)VIKaLWIFI, AHTUKONNU3UK,
4YUcno UMKNOB NpOorpaMMUpOBaHNA — e

100000;

[anbHOCTb CHUTBLIBaHUS: o 100 MM,
CO creumanbHBIM cyuThiBaTenem —

no 150 cm;

TensHo obpabartbiBaTh 6onbLLIOE YMC-
no VK, opHOBpeEMEHHO HaxoaALMXCH
B fone OenCTBUSl CYUTLIBATENS;

yBenu4yeHHan 0ansHoCTL YTEHWA U 3a-

2x1 6urT;

nucu — no 150 cm.

rve gpyrve npumeHe-
HUS.

CnenyeT NOAYEPKHYTh, 4TO [anbHOCTL
YTeHus K 3anucyu 2o 1,5 M BoaMoxHa npu
nnowann aHteHHsl YK 6onee 100 x
150 cm2, Tpy MeHbLUMX NNOLLAASX aHTEHH

YMeHbLUAETCA U NanbHOCTb.

Mnardgopma opueHTUpoBaHa Ha coana-
HMe cUCTeM yyeTa U yrpasneHus Tosapa-

MU B NMpON3BOACTBE, Ha CKnanax, B Top-

Bopuc Manawesu4
mbm@angstrem.ru

|
HITCTPEM=

lilloTxrarror Axnmonrrxox osmrorsa

OTeuyecTBEHHbIE

MutennextyansHble KapTtbi (UK)

@onoruqecxue nnatq:opmu pasawrun UK OAO AHI'CTPEM

.

WK ¢ koHTakTaMm
n noptom no ISO 7816

VK GeckoHTaKTHbIe,
paauokanan 125 k'y

. MK 6ecKOHTa|cer|
pauuoxanan 13,56 Mru

WK GecxomaKTHue

WK coemelleHHble,
paamokanan 2,0 lTu KOHTAKTHbIE/6eCKOHTaKTHbIe

MuipoxoHTpannep KB5004BE1:
86uT; 10 My, N3Y 8KX16,
3ACMNN3Y 128x128, O3y 256%8
Gur, FOCT28147, Triple-DES.
Dipumetiotme:

* KOnmonKapn, ChepbaHi...

=« Caepxaaiii ieHHbLI [OMYCK...

Batikopcxue nmrmmue KK |

* Mogyne GesonacHocT Takcodoa |

o 4

Mggmggumuuouuue YK
SMN3Y K6E5004XK1:
64 6uT; nocblka - 79 6uT
WaeHmdmxaTopsl:
» KapThi, 6penoku, MeTii, QreKi...
[pumenetue:

* Kenpans pocryna,
*Cws y46eT # 06p
* KQHTpOnbL MMYLLecTBa ...

.

NpeponnayenHbie UK
ACMN3Y-c1eTinK KE5004PP1:

256 6uT; 3aupTa MO 3anMch
[pymeretine;
-Taxood;ouu.ﬁermum...

616 Gur; 30 352 eguHuLbl; KkoH |

Hoentudukaumnonnsie UK
JMN3Y KE5004XK2:
64 6uT; ko - Manches1er

ne:
« KoHTponb AOCTYNB,

+ ConepxaHue WMBOTHbIX,

¢ KOHTpOnb MMYyLLeCTBA...

- Kpnnro—-9CTMN3Y KE5004XK3:

MG_HM_MK

8192 61T; KpUNTO, BHTUKOININH,

Maosmuduraropet: Kaptel
Dpumenenne;
. Korn'ponb [ocTyna,
sC y4eT n obp
. I'Ipenonnaueuuuﬁ nocryn

AYTEHTHDMKALWR, KIOUM; O :1('3( *
X B :

Mmm(

Cobmeulenmue
B oaHoia UK
KOHTaKTHOMO

“
MeTogos
JTeHUsU3anucu
AaHHBIX

Hudopmaumonubie UK
3CNN3Y KB5004PP3:

6uT; sawmTa o1 MasdnkaLmu
Mpumerenne:
» NONNCHI MEAKLIMHCKYIN,
CTPaxoBo# ...
= Kontpons focryna ...

256XB 6mT; 7 xoMaHa; raponb 24

= Npeaonnaentbie UK...

ICMIM3Y KE5004XK6:

Kaprunuum
nme

* YnpaBnexwe rpaucnop‘rou.
+ KoHtpons Aocryna

Wne _HII!QHK&MOHHI:IQ HK V

512 6MT; aHTUKONMU3IUK, BYTOHTH- |
ukaLius, muua—sanucb no 1,5}

= CKNB/ICKOM Y4eT M oﬁpamenue, B

103460, Mocksa, 3eneHarpaa, OAO Anrcrpem, T: (095) 531-49 06 @: (095) 532 96-21, E-mail: market@angstrem.ru, htip:/fwww.angstrem.ru




