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KoHTpoJIJiep npe,nHa3HaqeH .li;JUI no.nxmoqeHHJI o,nHoro 
xapxaca a cTaH,napTe KAMAK K 6noxy o6uteii IIIHHbl 3BM 
M-400. 

KOHTpOJIJiep COCTOHT H3 .li;BYX 6JIOKOB, O,li;HH B3 KOTOpLIX 
npe,nHa3HaqeH .li;JIJI opraHa3au;aa nepe,naq no nporpaMMHOMY 
xaaany, BTopoii - .li;JIJI nepe,naq no KaHany npJIMoro .nocTyna 
/KIT)];/ /1,2/ . ECJIH HeT He06XO,li;HMOCTH B nepe,naqax no 
KIT)];, TO B KapKaCe MO:>KeT 6b1Tb BCnOJib30BaH TOJibKO 6JIOK 
.li;JIJI nporpaMMHhiX nepe,naq. O,nHaKo HeB03MO:>KHO acnoJIL3o
BaTb aaToHOMHO 6noK KII.D;, T.K. a ero pa6oTe yqacTayeT 
/qacTaqHo/ a 6noK ,li;JIJI nporpaMMHhiX nepe,naq. 

B ,naHHoii pa6oTe paccM,OTpeH TOJILKO 6noK .li;JIJI npo
rpaMMHhiX nepe,naq, 

linoK KOHTponnepa BhlnoJIHeH Ha 3 neqaTHLIX nnaTax. 
)J;JIJI COe,IJ;HHeHHJI C 06uteii WHHOH Ha nepe,nHeii naHeJIH KOH
TpOJIJiepa HaXO,li;JITCJI TpH 36-KOHTaKTHLIX pa3'beMa. liJIOK 
n03BOJIJleT BhlnOJIHJITb nepe,naqa ,naHHLIX KaK 16-, TaK H 
24-pa3pJI,nHhlx enos. HacTOJlutee onacaHae npe.nnonaraeT 
3HaKOMCTBO co cneu;acllaxau;aeii EUR 4100/3/. 06utaJI 
6noK- cxeMa KOHTpoJIJiepa noKa3aHa Ha pac. 1. 

Aopecaf4UJI pezuc11poe MooyAeu 

liJIOK KOHTpOJIJiepa acnOJib3yeT npJIMYffi a,npecau;Hffipe
racTpOB Mo,nyneii, T.e. Ka:>K,nLiii &3 peracTpoa paccwaTpaaa
eTcJI KaK o6LiqHaJI gqeii:xa naMJITH 3 BM. TaKoi no.nxo.n rro3BO
JIJleT yMeHLWHTb apeMJI o6pauteHHJI K wo,nymo a o6nerqaeT 
pa6oTy nporpaMMHCTa. <l>opwaT a,npecaoa K wo,nymo xap
Kaca MO:>KHO BH,ll;eTb H3 pHC. 2. 

Pa3pJI,n AOO acnoJIL3yeTCJI TOJILKO npa 3arpy3Ke cTap
mero 6aii:Ta npa o6pauteHHH K BHyTpeHHeMy perBCTpy ICOH
TpOJIJiepa a ,li;JIJI a,npecau;aa peracTpa wo.nynJI B xapxace He 
npaMeHJleTCJI. 

3 



~
 

5 
n 

I 
IJ 

I 
I 

K
 

' 0 

IJ
 

, 
6 

I 
If

 

:I 
' l 

.. ,
 

, 
m

l 
6 

"' 
IJ

 

H
I 

6 

N
 

II
( 

I 
l 

,, 
,; 

" 
I 

IJ 
• 

(J
 

II
 

N
 

II
 

/"
1H

tp
41

W
f1

1J
 

4 

;(
/t

HY
~/

 81
. 

t'
lv

ll
 

qi
/A

'A
il.

 
J'

,II
U

A
' 

~
 

.1
/I

U
JV

t{
JP

IJ
 lf1

0
/)

 
II

 
,/

6
 

.I
J 

/t
N

if
 /

IIJ
I I 

%
 

t 
,II

U
ill

f/J
11

1/
m

tJ
II

 
r--

A
'O

I'
f(

JN
I 

I 
llf

tl
ll'

llf
l>

 
.-w

Al
l..

 
l 

I 
/D

IN
I~

~t
~.

W,
/~

-I
 

I 
I 

~
 

t!
T

 
11

1!
/4

.1
/1

1,
 

II
 

~
 

I j
t»

•t
s)

ll.
 

II
 

/l
ll

ll
f~

 
tw

llf
tJ

(I
N

V
P

 

, 
v 

fn
11

(1
/M

J(
V

I/ 
I N

V
f 

j-
I 

I 
N

II
/C

II
TP

 
lf

ti
N

IN
X

 
I 

II
 

ji
'.

IJ
II

'I
~.

 P
lH

~I
It

ll
t I 

.. 
J!

 
k
r
l 

lji
JI

O
.ts

jiM
I. 

I 
I 

I 
,. 

F9
 N

IV
l'

m
P

 
II

 ll
lt

!I
IU

I 
I NI

V
{'

/f
/I

J 
H

Q
{'

I(
V

 

J 
/P

I"
!/

 
I 

~~
 

I
-
.
 

l'l
lt

H
IJ

M
t 

61
01

1'
 

6
A

O
I<

 

~
-
-

fi
!I

N
IM

M
JI

I 

\ 
I 

C
O

Pm
U

pD
M

U
. 

P
u

c
. 

1
. 

0
6

 
a.1

1 
O

llo
K

-
cx

e
M

a
. 

II
 +
 I 

II
 

_
l 

s I II
 

J
l 

..
fw

l/1
 

l'/
M

u 

4 
. .

ff
 . .

rl
 

N
 j
ff

ll
/ 

"/
'.l

t.l
.l/

 
ljf

fi·
llf

/ 

w
/t•

tl/
 

f /
t6

.~
1f

.~
l/

 

l/1
+1

1/
 



Pa3pJI,D;W AOl + A04 H A05 +A09 onpe,D;enJIIOT no,D;a,D;pec A 
H HOMep CTaHIUIH N COOTBeTCTBeHHO. 

Pa3pJI,D;W AlO +All onpe,D;enJIIOT HOMep KapKaca. 
Pa3pJI,D;W Al3 +Al7 npH o6pameHHHKKOHTponnepyscer,D;a 

paBHhl e,D;HHHUe. 

HcnOAb3yeMble aopeca naMJUIIU 3BM 

B Ta6nHne noKa3aHhl a,D;pecHhle nonB H nonB seKTopos 
npepblBaHHfi, HCnOJib3yeMhle COOTBeTCTBYIOmHMH KOHTpon
nepaMH. 

Ta6nHna 

-
HoMep 

A.:ztpecaoa noJia 
lloJie :seKTopo:s 

KOHTpOJIJiepa npepu:BaBHa 

I 764ooo8+7657778 3408+3778 
2 766ooo8+7677778 4008+4378 
3 , 762ooo8+7637778 4408+4778 
4 I! 7600008+76!777 8 soo8+5378 

Ka>K,D;OMY H3 KapKacos OTBe,D;eHo a,D;pecHoe none B 17778 
6aiiToB. TaK KaK HoMep cTaHIUIB /N I 3aHHMaeT 5 ,D;BOH'IHhiX 
pa3pJI,D;OB, TO HMeeM 32 x 16 = 512 10 1777 8 I 16-pa3pB,D;HhiX 
enos, T .e. Ka)I(,IJ;blH MO,D;ym. MO>KeT HMeTb 16 perHCTpOB 
c o6paiUeHHeM K HHM no npJIMoii a,D;pecanHH. Ko,D; Hcnon&3y
eTcJI coaMeCTHo c cy6a,D;pecaMH A/0/, A/1/, A/2/ ,D;nJI 
a,D;peCaUHH BHyTpeHHBX perHCTpOB KOHTponnepa.Bcne,D;CTBHe 
TOrO, 'ITO KOHTponnep 3aHHMaeT TpH CTaHUBH, TO a,D;peca 
c KO,D;aMH N23 + N31 B ,D;aHHOM 6noKe He Hcnon&3yiOTCB H npH 
Bbl,D;a'le KOMaH,D; C 3TBMH KO,D;aMH KOHTponnep OTBe'laeT npe
pbiBaHHeM, TaK >Ke KaK Ha OTCYTCTBHe CBrHanOB X H Q . 
KOHTponnep MO>KeT HCnOJib30BaTb JII06oe H3 BbiWeyKa3aHHhiX 
a Ta6n&ue none aeKTopos npephiBaHHB, Ka>K,D;oe eMKOCTbiO 
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a 321o 6aiiTa. H3MeHeHHe nonJI seKTopos npepwsaHHJI npo
H3BO,D;HTCJI nepenaiiKOH KOMMyTaUHOHHOro nonJI B KOHTponne
pe. 

BHympeHHue pezucmpt.l KOHmpoAAepa 

KoHTponnep co,D;ep>KHT 4 BHyTpeHHBX perHcTpa, a,D;pecye
MbiX KO,IJ;OM N ( 0 ): 

1. PerHcTp cocTOJIHHJI H ynpasneHHJI /PCY I, a,D;pecyeMwii 
no N ( 0) • A( 0) . 

2. PerHcTp 3anpocos H MaCKH /PM/ -no N(O) ·A( 1) 
3. PerHcTp 'IRena cTapWBx pa3pJI,IJ;OB /Pq CP / - no 

N( 0) • A( 2) . 
4. PerHcTp ,D;aHHhiX cTapWBx pa3pJI,D;OB /P ,l1; CP I - no 

N(O)·A(2). 
Ha PHC. 2. noKa3aHo pacnpe,D;eneHHe pa3pJI,D;OB perHcTpa 

COCTOJIHHfi H ynpasneHHJI. Mna,D;WBe nBTb pa3pfi,IJ;OB perHCTpa 
F 1 + F 16 o6pa3yroT KO,D; lilYHKUHH KoMaH,D;bl KAMAK. Bbi,D;a'la 
nporpaMMHoro 3anpeTa ocymecTBnBeTcB qepe 3 mecToii pa3-
pB,D; - I . Pa3pemeHHe 3anpoca /PA3P. I I B cnyqae ycTa
HOBKH B "0" 3anpemaeT npepbiBaHHe OT KOHTponnepa, 
ecnH npHcyTcTBYIOT 3anpochl OT MO,D;yneii KapKaca. Pa3pB,D; 
ycTaHaBJIHBaeTCfi B "0" B KOHUe liJa3b1 npepblBaHHfi. 
Ilo3TOMy nocne o6cny>KHBaHHJI npepbiBaHHB Heo6xo,D;HMa 
YCTaHOBKa ero B pa3pemeHHOe COCTOJIHHe /"I"/. Pa3pfi,D; 
D /,I1;07/- 3anpoc - ecTb pe3yn&TaT norH'IeCKoro "HJIH" 
CHrHanoa L 1 + L 22. IlpH ycTaHOBKe pa3pB,D;OB C HJIH Z 
I,IJ;08, ,l1;09/ B e,D;HHH'IHOe COCTOfiHHe BhlnOJIHfieTCfi UHKn 
C6poca HnH npHBe,D;eHHe perHCTpOB B HCXO,IJ;HOe COCTOfiHHe, 
nocne qero npOH3BO,IJ;HTCJI aBTOMaTH'IeCKHH c6poc 3THX 
pa3pJI,D;OB. 

3anpeT BHemHHii / I BHEIIIHI BhlnonHBeTcJI, ecnH Ha 
pa3'beM, pacnono>KeHHhlii Ha nepe,D;Heii naHenH, no,D;aeTCB 
CHrHan 3anpeTa I norH'IecKaB "I" - HH3KHii ypoaeH&/. 

B pe>KHMe 'ITeHHel3anHCb /,I1;13/ B03MO>KHa ,D;ByHanpas
neHHaB nepe,D;a'la ,D;aHHblX 16-pa3pB,D;HblMH CJIOBaMH 6e3 H3· 
MeHeHBfi KO,D;a liJyHKUHH B perHCTpe COCTOfiHHfi. IlepeKmo'leHHe 
pa3pJI,D;a F 16 I KOTopwii onpe,D;eJueT 'ITeHHe HnH 3anHc&/ 
npOH3BO,II;HTCfi no,D; ynpasneHBeM CHrHaJIOB o6meii WHHbl 
YIIPO H YIIPl. 3ToT pe>KHM no3sonJieT BhlnonHHTb onepa
UHIO 'ITeHHfi HnH 3anHCH 3a O,D;HY MaWBHHYIO KOMaH,D;y. 
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CocTOJIHHe pa3pJI.D;OB X H Q I.D.14, ,ll.15pj- pe3yJILTaT 

BLinOJIHeHHJI ICOMaH.ALJ Ha JIHHHH CBJI3H ( Da taway) • CHrHaJI 

Q BLI3LIBaeT npepwBaHHe, ecJIH OH He MaCICHpoBaH COOTBeT

CTBYJODUIM pa3pJI,IJ;OM perHCTpa MaCICH. 3TOT CHrHaJI 

3aBO,IJ;HTCJI Ha ICOMMyTaUHOHHOe none 3anpOCOB H ,D;eBCTByeT, 

ICaiC mo6oii H3 CHrHanos L . B cnyqae swnoJIHeHHJI ICOMaH,D; 

ynpaBJieHHJI Ha JIHHHH CBJI3H IKOr,D;a He HCnOJIL3YJOTCJI JIHHHH 

)l.00+ 15 o6meii IUHHLII HHtilOpMa:QHJI 0 CHrHane Q MO)KeT 

6LITL noJiy'leHa no COCTOJIHHIO JIHHHH )l.15, H, eCJIH BLinOJIHJI

eTCJI 3aTeM onepauHJI "qTeHHe" HJIH "qTeHHe c nay3oii", 

COCTOJIHHe ee 3anOMHHaeTCJI B pa3p.ll,D;e "N" CTaTyCHOrO 

perHcTpa ueH'tpaJILHoro npoueccopa, ICOTopwii MO)KeT 6LITh 

nposepeH no ICOMaH,D;e BPL IHJIH BMI) . EcnH npH BLinon

HeHHH ICOMaH,D;LI NAF He B03HHICaeT oTBeTHoro cHrHana X 
H pa3pJI,IJ; "PA3P. X" CTOHT B "I ",TO B03HHICaeT npepLIBaHHe. 

B HCXO,IJ;HOM noJIO)KeHHH BCe pa3pJI,IJ;LI perHCTpa COCTOJIHH.Il 

H ynpasneHHJI IKPOMe Q H X I HaXO,IJ;.IITCJI B HynesoM cocToJI

HHH. Pa3pJI.D;LI Q H X yCTaHosneHLI B "I ". Pa3p.ll.D;LI X, Q , D 
H I - BHEIDH MoryT 6LITL TOJILICO npo~HTaHLI. 3anHCL HHtilop

MaUHH B 3TOT perHCTp MO)KeT npOH3BO,IJ;HTLCJI B CTapmHii HJIH 

MJia,IJ;WHB 6aiiTLI pa3~eJILHO. 

Pezuc11tp 3anpocoe u MacKu 

«<>opMaT 3Toro perHcTpa H3o6pa)KeH Ha pHc. 4. BoceML 

pa3pJI,IJ;OB perHCTpa OTBO,IJ;JITCJI no,D; pa3pJI,D;LI MaCICH. B HCXO,D;

HOM COCTOJIHHH OHH c6pomeHLI H 3anpe(UaiOT npOXO)I()l;eHHe 

COOTBeTCTBYJOJ.UHX 8 3anpOCOB ,IJ;JI.Il BLI,D;a'IH npepLIBaHHJI. 

E.D;HHH'IHOe COCTOJIHHe pa3pJI,IJ;OB nponyciCaeT COOTBeTCTByiO

IUHe 3anpocLI B 6noiC o6meii mHHLI. Co.D;ep)KHMOe pa3pJI.D;OB 

MaCICH MO)KeT 6LITL 3anHCaHO H npO'IHTaHO nporpaMMHLIM 

cnoco6oM no mHHaM .D;aHHLix I ,ll.OO + 07 I; cocTo.IIHHe JIHHHii 

3anpoCOB l)l.08+ 151 - TOJILICO npO'IHTaHO. 

Pezuc111p ~ucAa u pezuc111p OaHHbiX c111apwux 
pa3pJIOoe /puc. 3 u 4/ 

PerHCTpLI HCDOJIL3YJOTCJI ,IJ;JI.Il BLIDOJIHeHH.Il 24-pa3pJI,IJ;HOB 

nepe,D;a'IH Me)l()l;y 6JIOICOM o6meii WHHLI H ICOHTponnepOM. llpH 
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BhlllOJIHeHHHH onepaU,HH 3anHCH npe,IJ.BapHTeJihHO B perHCTp 

qHcna cTapmHx pa3pg.IJ.oB 3aHocgTcg 8 cTapmHx pa3pg.IJ.oB 

24-pa3pg,IJ.HOrO qHCJia, H TOJihKO 3aTeM npOH3BO,IJ.HTCg nepe

,IJ.aqa 16 MJia.D.WHX pa3pg.IJ.OB. AHanorHqHo 3a .D.Ba U.HKJia 

npoH3BO.IJ.HTcg qTeHHe 24-pa3pg.IJ.HOro qHcna. A.IJ.pecau,H.i: 

060HX perHCTpOB O,IJ.HHaKOBag. )l.OITOJIHHTeJihH:WM perHCTpOM 

KOHTponnepa gangeTcg perHCTP qTeHHg /16-pa3pg.IJ.Hhlii/, 

CJiyEa~H ,!J.Jlg BpeMeHHOrO xpaHeHHg ,IJ.aHH:WX, ITOJiyqaeM:WX 

c JIHHHH cag3H. Ero HaJIHqHe gangeTcg o6g3aTeJihHWM, TaK 

KaK U,HKJI JIHHHH CBg3H gaJigeTcg i}IHKCHpOBaHH:WM H OH 

MeHhme u,HKJia a:wnoJIHeHHg mo6oii KOMaH.D.W 3BM M-400. 

06pa~eHHe K 3TOMY perHCTpy HeB03MOEHO • 

CucmeMa npepbaeaHu.R /puc. 4/ 

B KOHTpOJIJiepe HCll0Jlh3yeTcg CHCTeMa npep:WBaHHg, Ha

H6onee Y.D.06Hag .D.Jig nporpaMMHpoaaHHg. ,IJ.ng ynpo~eHHg 
CXeM:W KOJIHqecTBO 3anpOCOB CBe,IJ.eHO ,IJ.O BOCbMH. Jllo6oe 

KOJIHqecTBO 3anpocoa ( Ll .;. L 22) MoEeT o6'be.IJ.HHgTbcg 

B O.IJ.HH ( G L n ) ~PH HCllOJib30BaHHH .D.Jig 3TOH u,eJIH KOMMy

TaU,HOHHoro nong 3anpocoa. 3aMaCKHpoBaHHwe 3anpoc:w 

( G L n M) nocTynaroT B 6noK copTHPOBKH, KoTop:wii nponycKa

eT 3anpoc C HaHB:WCWHM llpHOpHTeTOM H npeo6pa3yeT ero 

H3 JIHHeHHOrO B 3-pa3pg,IJ.H:WH ,IJ.BOHqH:WH KO,IJ., npHqeM 3anpoc 

G L1 cooTBeTCTByeT KO.D.Y 0002 , G L2 - KO.D.Y 0012 H T • .IJ.. 

,IJ.anee nonyqeHHwii KO.D., o6'be.IJ.HHggcb c 6a30BWM a,IJ.pecoM, 

BeJIHqHHa KOTOpOrO MOEeT MeHgTbCg ,IJ.HCKpeTHO C MHHH· 

MaJibH:WM marOM B 32 e,IJ.HHHU,hl /c llOMO~hiO KOMMyTaU,HOH· 

Horo nong 6a3oaoro a,IJ.peca/, o6pa3yeT BeKTOP npep:waaHHg. 

BpeMeHHble coomHoweHu.R 

Ha pHc. 5 noKa3aHa apeMeHHag nocne,IJ.oBaTeJILHOCTb 

B:WllOJIHeHHg KOMaH,IJ.hl o6pa~eHHg K BHyTpeHHeMy perHCTpy 

KOHTponnepa. BpeMeHHag ,IJ.HarpaMMa a:wnonHeHHg KOMaH.D.W, 

cag3aHHOii c nepe,IJ.aqeii ,IJ.aHHWX Ha JIHHHIO cag3H, noKa3aHa 

Ha pHC. 6. 
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06JIIUU 6UO KOHiflPOAAepa 

Ha nepe~Heii naHeJIH HaXO,IVITC!l CJie~YIOUUie KOMDOHeHTLI: 
3 pa3'beMa THna PIIM7 36- KOHTaKTHLIX ~JI!l CB!l3H c Tpe-

Mil HHTeplileiicHLIMH nJiaTaMH o6~e:ii WHHLI; 
nepeKJIIO'Ian~m. HOMepa xapxaca Ha 4 nono>KeHH!l; 
xoaKcHaJILHLI:ii pa3'beM ,IJ;JI!l npHeMa cHrHana 3anpeTa I I I; 
~Be HH~HKaUHOHHLIX JiaMDO'IKH ~JI!l BLICBe'IHBaHH!l COCTO!l-

HH!l CHrHaJia "3aH!lTO" IBI Ha JIHHHH CB!lJH H CHrHaJia 3a
npoca - D. 

Ha Ja.nHeii naHeJIH Haxo~!lTC!l ~Ba 15-KOHTaKTHLIX 
pal 'beMa THna PIT -15 ~JI!l no~KJIIO'IeHH!l 6noxa KaHana np!lMO
ro ~ocTyna. KoHTponnep BLmonHeH Ha 180 HiiTerpanLHLIX 
CXeMax THna TTJI H 41 TpaH3HCTOpe IKT315I. 

B JaKJIIO'IeHHe aBTOPLI BLipa>KaiOT 6naro~apHOCTL axa
.neMHKY H.M.<I>paHKy, npo41eccopy li.H.HayMOBy .H r .H.Ky
KJIHHY 3a HHTepec, npo!lBJieHHLiii K pa6oTe; A.II.AHHCHMOBy, 
B.B.IienLIHCKOMY H K.A.RxoBneBy- 3a ueHHLie 3aMe'laHH!l 
B XO,IJ;e pa3pa60TKH KOHTpOJIJiepa; A.lf.Ce~OBY - 3a DOMO~h 
B HacTpo:iixe 6noxa. 
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