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BBE,LIEH11E 
/1/ 

B COCTaB 6aaoeoro KOMnJ1eKTa 3BM 11MEPA-60/ 1 o• j BXOAfiT npo-
Lieccop 113J1eKTPOHHKa-60 11 C o61>eMOM 03Y 16K6a~T H Ha6op nepw 
$epH~H~X ycTpO~CTB! nep$OJ1eHT04Hafl CTaHI..IHfl BBOAa-B~BOAa,aJ1$a
BHTH0-1..1H$pOBO~ AHCnJ1e~ H AUnY. noA06H~~ KOMnJ1eKT B 60J1bWHHCT
ee CJ1y4aeB HCnOJ1b3yeTC1l AJ111 npoBeAeHHfl HeCJ10~H~X B~4HCJ1eHH~ 
HJ1H AJ11l nOArOTOBKH AOKyMeHTai..IHH. C BBeAeHHeM B COCTaB nepH$e
pH~H~X ycTpo~CTB 3BM Kpe~Ta KAMAK cTaHOBHTCfl eoaMo~HbiM npHMe
HeHHe KOMnJ1eKTa AJ11l 3aAa4 aeToMaTH3ai..IHH P11Aa 3KcnepHMeHTaJ1b
H~x ycTaHOBOK Hay4HO-HCCJ1eAOBaTeJ1bCKHX J1a6opaTOpH~. 

0CHOBH~M KpHTepHeM, no KOTOPOMY MO~HO Ol..leHHTb rpaHHLIY npH
MeHHMOCTH TaKO~ 3BM AJ11l 1..1e11e~ aBTOMaTH3ai..IHH, 1lBJ11leTC1l nOJ1HOe 
e~nOJ1HeHHe pa6o4e~ nporpaMM~ no c6opy, o6pa6oTKe, BH3yaJ1Haa-
1..1HH AaHH~X H B~Aa4e CHrHaJ10B ynpaeJ1eHH1l. 

OnHc~eaeMaR cHcTeMa c6opa AaHH~x Ha J1HHHH c 3BM 11MEPA-60 11 

opraHH3YeTC1l npH noMo~H KOHTPOJ1J1epa Kpe~Ta KAMAK, THn KHP-
6o4i2t; H AYnJ1eKCHOrO perHCTpa, B~nOJ1HeHHOrO B CTaHAapTe CHCTe
M~ BBOAa-e~BOAa 3BM, THn 11M-60. 

1. $YHKUI10HAnbHA~ CXEMA ,L\YnnEKCHOrO PEri1CTPA 11M-60 

,L\ynJ1eKCH~~ perHCTP 11M-60 1lBJ11leTC1l HHTep$e~COM Me~AY Ma
rHCTpaJ1biO 3BM 11MEPA-60 11 H cHcTeMo~ WHH paal>eMoe KoMaHA H AaH
H~x 6J1oKa KHP-604. 

Ha pHc. 1 npHBeAeHa ~J1oK-cxeMa AYnJ1eKcHoro perHcTpa 11M-60. 
B cxeMe-ycTpo~cTea MO~Ho B~AeJ1HTb cJ1eAYIO~He $YHKI..IHOHaJ1bH~e 
Y3J1~: AeWH$paTop aApeca; AeWH$paTop KoMaHA; cxeMy J10rHKH npe
p~eaHHfl; perHCTP COCTOfiHHfl; 6y$ep AaHH~X; 6y$ep KOMaHA. 

,L\eWH$paTOP aApeca ocy~eCTBJ11leT B~6opKy 11M-60 B CHCTeMe BBO
Aa-B~BOAa 3BM. AApec Mo~eT 6~Tb aaAaH ycTaHoBKO~ nepeM~4eK 
A17A10 e npeAeJ1ax oT 16000X AO 17777X. Ha pHc.2a npHBeAeH 
$OpMaT aApeCHOrO CJ10Ba, npHXOAR~ero B 11M-60 no WHHaM MarHCTpa
J1H 3BM (BDAOO+BDA15). M11aAWHe 3 pa3PRAa 3Toro cJ1oea onpeAeJ1RIOT 
aApeca pa604HX perHCTpOB HHTep$e~ca: 

000 - SREG - perHCTP COCTORHHR, 
010 - CREG - 6y$ep KOMaHA~. 
100 - DREG - 6y$ep AaHH~X. 
,LiewH$paTop aApeca npH pacno3HaeaHHH aApeca perHcTpa, npH

HaAJ1e~a~ero 11M-60, pa3pewaeT pa6oTy AeWH$paTopa KOMaHA, KOTo-
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PHc.l. BnoK-cxeMa AYDneKCHoro perHCTpa HM-60. 
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PHc.2. ~opMaT enos HM-60. 

pwH reHep~pyeT c~rHanw AnR 4Te
H~R ~H$0pMa~~~ B 38M ~3 per~CTpa 
COCTORH~R (IN0) ~ ~3 6y~epa AaH
HWX (IN4),a TaKme AnR 3an~C~ ~H
$QpMa~~~ ~3 38M B per~CTp co
CTORH~R (0UT0), per~cTp KOMaHAW 
(OUT2) ~ perHCTP AaHHWX (OUT4). 
BwpafioTKa KOMaHA 4TeH~R npoH3-
BOAHTCR B MOMeHT nORBneHHR Ha 
~HHax 38M CHrHanoa BDIN H BSYNC, 

a KOMaHA 3an~cH - CHrHanoe BDOUT H BSYNC. 0TeeToM, nocwnaeMWM 
B 38M H roeopR~eM 0 npaeHnbHOCTH pacw~~POBKH aApecyeMOH KOMaH
AW, cnymHT CHrHan BRPLY. 

CxeMa norHKH npepwaaHHR o6ecne4HaaeT nepeAa4y 3anpocoe Ha 
npepweaHHe B 38M B COOTBeTCTBHH C ycnoBHRMH pa3peweH~R H CHr
HanaMH c~HxpoH~3a~HH 3BM. B 3TOH cxeMe ocy~ecTBnReTCR o6pa6oT
Ka ABYX CHrHanoe npepweaHHR H BWpafiOTKa ABYX BeKTOPOB npepw
BaHHR, 3Ha4eH~R KOTOPWX OnpeAenR~TCR YCTaHOBKOH nepeMW4eK 
VI+VS a npeAenax oT OOX AO 37X. ~opMaT eeKTopa npepweaH~R 
npHBeAeH Ha p~c.26. 11011 a pa3PRAe 2 3Toro cnoaa onpeAenReT 
aeKTOp AnR 3anpoca REQA H 11 111 

- AnR 3anpoca REQB. 3anpoc Ha 
npepweaH~e nepeAaeTCR a 3BM no o6~eH AnR ecex HHTep~eHcoe wH
He BIRQ, OTBeT OT 38M nocTynaeT no WHHe BIAKI H B cny4ae, ecn~ 
3anpoc Ha npep~eaHHe nocTyn~n He H3 HM-60, KOMMYTHpyeTcR Ha 
WHHY BIAKO. 
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Per~CTp COCTORH~R Ha PHC.1 He BWAeneH RBHO. Ero CTpyKTypa 
npeACTaeneHa Ha pHc.2a. PerHCTP npeAHa3Ha4eH AnR opraH~3a~HH 
pafioTw nporpaMMW o6cnym~aaH~R HHTep~eHca HM-60 H AnR 3aAaHHR 
CHrHanoe pa3peweHHR Ha ewpa6oTKY 3anpocoe npep~eaHHR. Pa3-
PRA 15 perHCTpa ~HAH~HpyeT COCTORHHe CHrHana 3anpoca REQB, 
a pa3PRA 7 - REQA. CocTORH~e pa3PRAOB 5 ~ 6 onpeAenReT ycnoeHR 
pa3peweHHR ~nH 3anpeTa Ha npoxomAeH~e npepweaHHH a 3BM npH 
noReneHHH CHrHanoe REQB HnH REQA cooTeeTCTBeHHO. Pa3PRAW 0 
H 1 HCnOnb3Y~TCR TOnbKO AnR ~eneH AHarHOCTHK~. 

6y~epoM AaHHWX RBnReTCR 16-pa3PRAHWH napannenbHWH perHCTp, 
o6ecne4HBa~~HH epeMeHHoe xpaHeH~e AaHH~x npH 4TeHHH HnH 3anH
CH HH~opMa~HH no aApecaM KAMAK. 6y~epoM KOMaHA TaKme RBnReTcR 
16-pa3pRAHWH napannenbHWH perHCTp naMRTH. 

2. OnHCAHHE PA60TW HM-60 

B nocneAoBaTenbHOCTH pa6o4HX onepa~HH, e~nonHReMwx HM-60, 
MOmHO B~Aen~Tb ABe 4aCTH. nepeaR CBR3aHa C BblnOnHeHHeM onepa
~HH 4TeHHR-3anHC~ C MarHCTpan~ 38M B pafio4~e per~CTPW ~HTep
~eHca, c o6cnymHeaHHeM 3anpocoe npepweaHHR. 3Ta 4aCTb xopowo 
onHcaHa a nHTepaType:ll (. BTopaR 4acTb opraHH3yeT a3a~MOAeHcT
BHe 11M-60 c KOHTponnepoM KpeHTa /KK/ KAMAK/2(, 

CTPYKTypa onepa~~H, ewnonHReMwx a 3TOH 4aCTH, 3aBHCHT OT 
$0pMaTa KOMaHAW, 3aAaeaeMoH AnR KK /pHc.3/. ~nHHa KOMaHAW npe
ewwaeT 16 pa3PRAOB, H n03TOMY KOMaHAa-nepeAaeTCR ABYMR cnoea
M~, nepeoe cnoao KOMaHAW MapK~pyeTCR 3Ha4eHHeM 11011 B 15 pa3pR
Ae, a BTOpoe - 3Ha4eH~eM 11 1 11
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PHc.3. ~opMaT KOMaHA KAMAK AnH KHP-604. 

.' 

KoM6HHa~HR CHMBonoe D H S, 3an~caHHWX a 1 H 0 pa3PRAax BTo
poro cnoea KOMaHAW, o6ecne4HBa~T 2 pemHMa pafioTw KK: 

1. Ha KamAY~ KOMaHAY ewpafiaTweaeTcR TonbKO 1 ~HKn KAMAK: 
(DaQ, S•O). 

2. KoMaHAa opraHH3yeT rpynnoey~ nepeAa4y AaHHWX (D•I,S•O). 
npH nepeAa4e nepeoro cnoea KoMaHAW ~3 3BM a 11M-60 ewpa6a

TweaeTcR CHrHan E1, KOTOpWH CTpOfiHpyeT KOA KOMaHAW B perHCTp 
KK. npH nepeAa4e BToporo cnoaa KOMaHAW H3 38M B fiy~p KOMaHA 
11M-60 noRenReTCR cHrHan E2, KOTOPWH 3anycKaeT ~HKn KAMAK. 
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~n~ KoMaHA KAMAK, e KOTOp~x e~nonH~eTc~ ycnoe~e Fl6 ·F8=1, 
KK B~nonH~eT ~~Kn KAMAK 6e3 nepeAa4~ AaHH~X. np~ Q=l B 3TOM 
~~Kne KK e~pafiaT~BaeT c~rHan $2, KOTOP~H ~en~eTc~ An~ HM-60 
ycnoe~eM REQB. _ _ 

~n~ KOMaHA KAMAK (FI6·F8=1) ocy~ecTen~eTc~ 4TeH~e 16 MnaA
w~x pa3P~AOB cnoea AaHH~x KAMAK ~ ~x 3an~cb e pa3P~A~ 6y$epa 
AaHH~x no c~rHany $2 ~3 KK /e~nonHeH~e ycnoe~~ Q=l). $2 ycTa
HaBn~eaeT TaK>Ke B 11 111 15-H pa3p~A cnoea COCTO~H~~ (REQB), 

nepeA B~nonHeH~eM KOMaHA 3an~c~ AaHH~X (FI6·F8=1) B per~CT
p~ KAMAK ocy~ecTBn~eTc~ 3an~cb 16-pa3p~AHOro cnoea e 6y$ep 
AaHH~x. np~ e~nonHeH~~ KoMaHA~ 3an~c~ 3TO cnoeo no~en~eTc~ 
Ha w~Hax WI+WI6 Mar~cTpan~ KAMAK. Ycnoe~e npae~nbHOCT~ e~non-· 

HeH~~ 3TOH KOMaHA~ OTpa>KaeTC~ C~rHanoM $2 = 1 ~ ycTaHOBKOH 
COOTBeTCTBY~~ero pa3P~Aa B per~CTpe COCTO~H~H (REQB). 

no~eneH~e C~rHana 3anpoca (LAM) B OAHOH ~3 CTaH~~H KPeHTa 
B~3biBaeT reHepa~~~ c~rHana $1 , nocTyna~~ero e HM··60. 3TOT c~r
Han ycTaHaBn~eaeT B per~cTpe COCTO~H~H ]-H pa3p~A (REQA). 

06~~H c6poc ~ np~BeAeH~e B HCXOAHOe COCTO~H~e cxeM HM-60 
~ KK ocy~ecTBn~eTc~ cHrHanaMH BINIT ~ INIT. 

3. OnHCAHHE PA60T~ ~-604 

KpeHT-KOHTponnep KHP-604 onep~pyeT 16-pa3P~AH~M~ cnoeaM~ 
AaHH~X. ~R TOrO 4T06~ B C~CTeMe MOIKHO 6~n0 ~Cnonb30BaTb 6no
K~ KAMAK, HMe~~~e 24-pa3PRAH~e cnoea AaHH~x, pa3pa6oTaH 6noK 
THna ~-604, KOTOP~H B C04eTaH~~ C 16-pa3PRA~M KpeHT-KOHTpon
nepoM no3eonReT ocy~ecTen~Tb onepa~H~ 4TeH~R ~ 3an~c~ Ha Ma
r~cTpanH KpeHTa KAMAK 24-pa3P~AH~M~ cnoeaMH. 

$yHK~HoHanbHaR cxeMa 6noKa npHBeAeHa Ha pHc.4, H3 KOTopoH 
B~A~ ~0 npH B~nonHeHHH KOMaHA 4TeHHR Ha ;ar;cTpanH KpeHTa 
(N·FI6·F8) cTapwHe 8 pa3p~AOB cnoea AaHH~x KAMAK /c WHH 
RI7+R24/ 3aHOC~TC~ B 8-pa3p~AH~H napannenbH~H per~CTP 4TeH~~ 
OnHC~BaeMoro 6noKa. 3aTeM no KOMaHAe N·F(O) ·A(O) 3Ta HH$QpMa
~HR nepenHc~eaeTc~ e 6y$ep AaHH~x KHP-604. 
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nepeA B~nonHeHHeM KOMaHA 3an~
CH 24-pa3PRAH~X CnOB AaHH~X 
KAMAK npeAsapHTenbHO ocy~ecTen~
eTCR 3an~Cb CTapw~X 8 pa3P~AOB 
e perHcTp 3an~cH 6noKa ~-604 
no KOMaHAe N·F(I6) ·A(O)·SI. 

PHc.4. BnoK-cxeMa 6noKa A-604. 
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np~ reHepa~~H KpeHT-KOHTponnepoM n~60H KOMaHA~ 3anHC~ 
(N.FI6·FB) AaHH~e perHCTpa 3an~CH noRBn~~TCR Ha WHHaX Wl7+ 
+W24. TaK~M o6pa30M, 6noK ~-604 no3eonReT np~ ~cnonb30BaH~H 
16-pa3PRAHOro KpeHT-KOHTponnepa AOnonHHTb pa3PRAHOCTb cnoea 
AaHH~X AO 24 Ha MarHCTpanH KpeHTa. 

4. OnHCAHHE nPOfPAMM~ ~HAfHOCTHKH HM-60 

~nR npoeepK~ AYnneKCHoro perHcTpa HM-60 H B~Aa4H AHarHo
cT~4ecK~x 3aMe4aH~H pa3pa6oTaHa TecT-nporpaMMa, 6noK-cxeMa 
KOJOPOH np~BeAeHa Ha PHC.5. 

3Ha~eHHe paspH,DiOB 

15 14 13 12 II 10 9 8 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

PHc.5. BnoK-cxeMa TecT-nporpaM-
Mbl, 

8 nporpaMMe MOIKHO B~Aen~Tb 
n~Tb Man~x TecToe: per~cTpa co
CTO~HHH, 6y$epa AaHH~X, 6y$epa 
KOMaHA, npep~eaHHR A H npep~
eaHH~ B. Pe>K~M pa6oT~ TecT-npo
rpaMM~ onpeAen~eTCR 3Ha4eH~eM 

pa3PRAOB R4eHKH 0010008 /cM,Ta6-
nHLIYI. -

7 6 5 4 

0 0 0 0 

0 0 0 0 
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Ta6nHQa 

PeJKHM pa6oTbl 

2 I 0 

0 0 saQHKnH-
BaHHe no,o;
TecTa no 
OIUH6Ke 

0 0 9aQHK-

nHBaHHe 
TeCTa 
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B AaHHOM TecTe Hcnonb3Y~TCR cneAY~~He aApeca perHcTpoa H 3Ha-
4eHHR BeKTOPOB npep~BaHH~: 

167760s - aApec perHCTpa COCTORHH~ (SREG)", 
167762s- aApec 6y~epa KOMaHA~ (CREG), 
167764s- aApec 6y~epa AaHHWX (DREG), 

150 8 - aeKTOP npep~BaHHR A (INTA), 
1548 - aeKTOP npep~BaHHR B (INTB). 

Ha4anbHbl~ aApec TecT-nporpaMM~ 20008',.nporpaMMa 3aHHMaeT 
B naMRTH 608 R4eeK. npH npaBHnbHO~ pa6oTe Man~e TeCTbl ne4aTa
~T cneAY~~He coo6~eHHR: 

"TEST SREG O.K." 
"TEST DREG O.K." 
"TEST CREG O.K." 
"INTERRUPT A O.K." 
"INTERRUPT B O.K." 
B cny4ae noRaneHHR owH6KH npH npoaepKe perHcTpoa ne4aTa~T-

CR C006~eHHR: 
"ERROR NO XXREG" 
"WRITE XXXXXXXXXXXXXXXX" 
''READ YYYYYYYYYYYYYYYY'', 

rAe OOREG-SPEC, 0 I REG - DREG H I OREG - CREG. 
B cny4ae noRaneHHR owH6KH npH npoaepKe npep~aaHH~ ne4aTa-

eTcR: 
"ERROR INT A" 
"ERROR INT B" 
B KOH~e TecTa npH npaaHnbHO~ pa6oTe ne4aTaeTcR 
"TEST INTERFACE O.K. XXXXXX", 

rAe XXXXXX - HOMep npOXOAa TeCTa, a B cny4ae OWH6KH - "TEST 
ERROR XXXXXX", rAe XXXXXX- KonH4eCTBO owl-16oK a TecTe. 

3AKJIOYEHHE 

npH noMO~H AYnneKCHOro perHcTpa HM-60 'H KOHTponnepa Kpe~Ta 
KHP-604 opraHH3YeTCR CHCTeMa c6opa AaHHWX Ha nHHHH c 38M 
"MEPA-6011 /pHc.6/. CHCTeMa MOlKeT o6ecne4HTb o6cnylKHBaHHe AO 
23 MOAyne~ KAMAK c MaKCHManbHWM KonH4eCTBOM pa6o4HX perHcTpoa 
368 H c 6wcTPOAe~cTaHeM 50 TWCR4 o6pa~eHH~ K MOAYnRM KAMAK. 
MaKCHManbHoe apeMR o6pa6oTKH 3anpoca H3 MOAyneH a pelKHMe npe
pwaaHHR pa60TW 38M COCTaBnReT 50 MKC. 
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"""" KAPIAK 
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PHC.6, CHCTeMa c5opa A&H~ 
HaJIHHHH c 3BM ''MEPA-60". 

B 3aKn~4eHHe aaTop~ awpalKa~T 6naroAaPHOCTb W.3.Ca~~ynHHy, 
M.A.BoeaoAHHY H A.~.KoaaneHKO 3a npeAoCTaaneHHy~ B03MOlKHOCTb 
HCnOnb30BaHHR OnHC~BaeMOH CHCTeM~ C6opa AaHHWX npH npoBeAeHHH 
MarHHTH~X H3MepeHH~. 
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