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nWTOrPAMMHPYIOlllEE 3Y 

0AHOH H3 pacnpOCTpaHeHHWX 3aAa4 H3MepeHHH B RAePHOH ~H3HKe 
RBnReTcR HaKonneHHe cneKTpoa. PaHee o6~4HO H3MepHTenbHaR an­
napaTypa e~nonHRnacb e cTaHAapTe KAMAK, a rHcTorpaMMHpoeaHHe 
npOH3BOAHfl0Cb nporpaMMH~MH MeTOAaMH. nporpaMMHaR peanH3a~HA 
nOHCKa xpaHR~erOCR 4HCna OTC4eTOB CHrHanoe C aMnnHTYAOH, pas­
HOM TeKy~eH H3MepeHHOH eenH4HHe, A06aeneHHe eAHHH~bl /HHKpe­
MeHTa~HR/ H 3anOMHHaHHe nony4eHHOH CYMM~ 3aHHMa~T, OC06eHHO. 
8 Cfly4ae HCnOflb30BaHHR MHKpOnpo~eCCOpOB, AOBOflbHO 3Ha4HTeflbHOe 
epeMR. TaK, HanpHMep, AflR 8-pa3PRAH~X MHKponpo~eCCOpOB THna 
''lntel-8080'' ~HKn rHcTorpaMMHpoeaHHA TPYAHO CAenaTb MeHee 
100+150 MKC. BpeMR me npeo6pa30BaHHR B ~H~pOBOH KOA COBpeMeH­
HbiX aHanoro-~H~poe~x npeo6pa3oeaTeneH cocTaBnReT 5 +1 0 MKC 
H MomeT 6~Tb Aame cy~ecTBeHHO MeHbWe. TaKHM o6pa3oM, nporpaMM­
HOe rHCTOrpaMMHpOBaHHe, KaK MHHHMyM, 8 10+20 pa3 nOHHmaeT 
B03MOmHy~ CKOpOCTb Ha6opa cneKTpa. 

YcnexH e C03AaHHH HHTerpanbHWX cxeM naMRTH 6onbworo o6De­
Ma n03BOflR~T peWHTb 3aAa4y rHCTOrpaMMHPOBaHHR annapaTHWMH I, 

CpeACTBaMH. npH HaKOnneHHH 8 HHTerpHpy~eM 3Y cneKTpOB C 4HC­
fl0M KaHaflOB, He npeewwa~~HM HeCKOflbKHX TWCR4, 06~4HO HCnOnb-
3y~T MeTOA npRMOH aApeca~HH/t-s/. B 3TOM cny4ae 4Hcno cnoe 
e 3Y e~6Hpa~T paBHwM 4Hcny KaHanoe cneKTpa H aApec KamAoro 
CflOBa OAH03Ha4HO onpeAeflReTCR ~H~pOBWM KOAOM BeflH4HHW H3Me­
peHHOrO cHrHana. MeTOA npRMOH aApeca~HH no3eonAeT nony4HTb 
MaKCHMaflbHY~ CKOpOCTb rHCTOrpaMMHPOBaHHR. 

BecbMa ~eHHWM Ka4eCTBOM n~6oro aHanH3aTopHoro ycTpOHCTBa 
RBflReTCR cnoco6HOCTb pa6oTaTb He TOflbKO B HHKpeMeHTHOM, HO 
H e AeKpeMeHTHOM pemHMe, 4TO AaeT B03MOmHOCTb HenocpeACTBeHHO 
80 epeMR 3KCnepHMeHTa nony4aTb pa3HOCTHWe cneKTPW /3a BW4e­
TOM 11~0Ha 11/ • 

6noK rHCTOrpaMMHPY~~ero 3Y, OnHCWBaeMWM B AaHHOM pa6oTe, 
MOmeT pa60TaTb KaK 8 HHKpeMeHTHOM, TaK H 8 AeKpeMeHTHOM pemH­
MaX c 10-pa3PRAHWMH BXOAHWMH AaHHWMH. MaKCHManbHOe 4Hcno oT­
C4eTOB 8 KaHane - 65535, ~HKfl rHCTOrpaMMHpOBaHHR COCTaBnReT 
1 ,6 MKC. KpOMe TOrO, 6nOK MOmeT f:!>ITb HCnOflb30BaH H KaK 06bi4HOe 
3Y C npOH3BOflbHWM AOCTynOM eMKOCTb~ 1024x16 6HT H C ~HKflOM 
o6pa~eHHR 350 HC. 

~YHK~HoHanbHaR cxeMa 6noKa npeACTaeneHa Ha pHc.1. OH COAep­
mHT cneAy~~He y3nw: 

r;:··· .. "~~t:h;~•J' Y1HCTYin~. 
:1•: '_:,'t ::uaA.~:1.· 

L ... ~. 
u~cm~orEKA 
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Pnc.l, ffiyHK~HoHarrhHaH cxeMa 6rroKa rncTorpaMMHPY~~err 
rraMHTH, 

1 • 311eMeHTbl naMRTI1 K565PY2 141. 
2. 10-pa3PRAH~A peri1CTp aApeca, 11H$OpMa~I1R B KOTOp~A MOMeT 

3aHOCI1TbCR c nepeAHeA naHe1111 111111 c Mar11cTpa1111 KAMAK /nepeK11~-

4eHI1e c noMO~b~ nepenaAK11 nepeM~4eK/. 
3. 16-pa3PRAH~A 11HKpeMeHTI1pyeM~A IAeKpeMeHTI1pyeM~A/ per11cTp 

411CIJ.a A11R BBOAa-BbiBOAa AaHHbiX I cneKTpa/. 
4: 3-pa3PRAH~A per11cTp 3anpocoe o6c11yM11BaH11R. 
5, reHepaTOp 0411CTKI1 naMRTI1, KOTOp~A MOMeT 3anycKaTbCR KHon­

KOA 0411CTKI1 111160 no KOMaHAe F(9). · 
6. Aewl1$paTop ~YHK~I1A KAMAK. 
7. CxeMy ynpae11eHI1R, KOTOpaR COCT011T 113! 

a/ Tp11rrepa ".2:_1 11
, ycTaHaB1111BaiO~ero 11HKpeMeHTHbiA 111111 Ae­

KpeMeHTH~A pe~11M; 

6/ Tp11rrepa 4TeHI1R-3anl1c11; 
e/ OAHOBI16paTopoe 081+086, e~pa6aT~ea~~l1x TaKTOe~e cl1r­

Ha11~, B 4BCTHOCTI1, C11rHa11 B~60pKI1 /082/ 11HTerpa11bH~X 
CXeM naMRTI1, Cl1rHa11 AeKpeMeHT-11HKpeMeHT /084/ 11 Cl1rHa11 
3ani1CI1 COAepmi1MOro peri1CTpa 411C11a B 3Y /086/. 

Ha PI1C.2 npi1BeAeHa epeMeHHaR A11arpaMMa pa6oT~ 6110Ka. nyHK­
TI1PHOA~eA noKa3aH BXOAHOA C11rHa11 np11 pa6oTe C BHeWHI1M 
ynpaB11R~~I1M 11Mny11bCOM. nocTyna~~I1A BXOAHOA KOA, Hanpi1Mep OT 
AUn, B~3~eaeT no cooTeeTcTeyn~eMy aApecy KOA K011114ecTea no­
CTyn11eHI1A AaHH~X C TeM Me aApecH~M KOAOM, KOA K011114eCTBa OTC4e-
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'ITEH./ 
3A/l. 

082 •·•-.,r-

083 

TOB 11HKpeMeHTI1pyeTCR 
e perl1cTpe 411c11a 11 3a­
HOCI1TCR o6paTHO B na­
MRTb no CBOeMy aApecy, 
Pem11M 11HKpeMeHTa~l111 

YcTaHaB1111BaeTcR np11 
BK11~4eHI111 ni1TaHI1R, 
noo4epeAHbli1 nepeXOA 

0114 •;,;, 0115 _____ _j~~--J 
K peMI1MY 11HKpeMeHT­
AeKpeMeHT MOMHO ocy­
~eCTBI1Tb KHOnKOA Ha 
nepeAHeA naHe1111 /c4eT­
HbiA pemi1M/ • 

0116 _______ .J 

Pnc,2. BpeMeHHaH gnarpaMMa pa6o­
Tbl 6rroKa rHCTOrpaMMHPYJO~eH rraMH­
TH, 

611oK o6ecne411BaeT 
Bbln011HeHI1e C11eAY~~11X 

KOMaHA KAMAK: 

* 

NA(O)F(O) 

NA(O)F(l) 

NA( l)F( 1) 

NA(O)F( 9)82 
(C+Z)S2 
NA(O)F(16) 

- 4TeHI1e 11H~OpMa~l111 113 naMRTI1 no WI1HaM Mari1CT­
pa1111 Rl + R16. 

- Ao6ae11eH11e "1 11 K COAePMI1MOMy perl1cTpa aApeca 
B KOH~e ~11K11a 4TeHI1R ~ 

- 4TeHI1e COAepmi1Moro perl1cTpa aApeca no WI1HaM 
Mar11cTpa1111 Rl + RlO. 

- 4TeHI1e COAepmi1MOro peri1CTpa 3anpocoe no W11HaM 
R: 

Rl •1 - 11HKpeMeHTI1poeaTb per11cTp 411c11a, 
R2=1 - nepeno11HeH11e peri1CTpa aApeca, 
R3- 1 - nepeno11HeH11e per11cTpa 411c11a. 

- 0411CTKa naMRTI1, 
- c6poc. 
- 3ani1Cb KOAa 113 Mar11cTpa1111 B peri1CTp 411C11a no 

w11HaM Wl+Wl6, 
- 3ani1Cb npi1HRTOrO KOAa B naMRTb, 

A06aB11eHI1e 11 111 K COAePMI1MOMy peri1CTpa aApeca 
B KOH~e ~11K11a 3ani1CI1*. 

NA(O)F(17) - '3ani1Cb e per~-tcTp aApeca 113 Mar11cTpa1111 no wi1-
HaM WI+ WlO, 

- 4TeH~-te COAePMI1MOro naMRTI1 no AaHHOMY aApecy 
C 3aHeCeHI1eM B per~-tCTp 411C11a, 

- Ao6ae11eH11e "1 11 K coAepm~-tMoMy peri1CTpa 411c11a, 
- 3an11cb Hoeoro COAepm~-tMoro no TeKy~eMy aApecy 

B naMRTb, 
NA(1)F(17) - ycTaHOB11eHI1e pem~-tMa 11AeKpeMeHT 11

• 

T.e. e pem11Me 03Y naMRTb cnocofiHa pa6oTaTb c 611oKaM11 AaHH~x. 
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onOK reHepHpyeT CHrHan L B cneAY~~HX ABYX cny4a~x: npH 
nepenonHeHHH perHcTpa aApeca H npH nepenonHeHHH perHcTpa 4Hc­
na. 

0CHOBH~e xapaKTepHCTHKH 6nOKa 

4Hcno KaHanoe 
MaKCHManbHa~ eMKOCTb Ka*Aoro KaHana 
MHHHManbHa~ AflHTenbHOCTb ~HKna 

CHrHan~: 
1. BxoA AaHH~x 
2. B~XOA 

3. TaKTOB~~ 
a/ ypOBHH 
6/ AnHTenbHOCTb 

ToKH, noTpe6n~eM~e 6noKoM oT 
HCT04HHKOB nHTaHH~ 

6110K 6Y<IlEPHOj:j nN1flH1 

- 1024. 
_ 2ts -1 = 65535. 

1,6 MKC, 

- YPOBHH TTll. 
- YPOBHH ru Ha 

MarHcTpanH KAMA~. 

- NIM, 
- 20 HC H 6onee. 

- +6B, 2A, 
-6B, 0,05A. 

,[laHHbl~ 6noK MO*eT pa6oTaTb KaK 6y!llepHa~ naM~Tb THna FIFO 
HnH LIFO, nH6o KaK 03Y c npoHaeonbH~M AOCTynoM. CTPYKTypa 
ero HAeHTH4Ha CTPYKType 6ye~>epH~x 6noKoe naM~TH, onHcaHH~x 
paHee /5/ , - PHC. 3.; 0TnH4aeTC~ OH nHWb 6onbWe~ eMKOCTb~ /HO 
COOTBeTCTBeHHO MeHbWHM 6~CTPOAe~CTBHeM/ 3a C4eT npHMeHeHH~ 
APYrKX 3neMeHTOB naM~TH /K565PY2/. 

0CHOBH~e xap·aKTepHCTHKH 6noKa 

EMKOCTb 

MHHHManbHa~ AnHTenbHOCTb ~HKna 
o6pa111eHH~ 
CHrHanbl: 

4 

1. BxoA AaHH~x 
2. B~XOA AaHH~x 

3. TaKTOBbiH 
a/ YPOBHH 
6/ AnHTenb.HOCTb 

4. 0TBeT 
a/ YPOBHH 
6/ AflHTenbHOCTb 

- 1024 16-paap~AH~X 
cnoe. 

- 350 HC, 

-- ypOBHH IJl!: 
ypoBHH TTJl Ha Ma­
rHcTpanH. 

NIM, 
- 20 HC H 6onee. 

- NIM, 
- 20 He H 6onee. 

.,,.> 
:dl< 

···:!, 

!i 
i\~ 

~·· ~~ 

:: ·~· ~~. 
I I -·~ . ~/!.r, 

.:f~); 
·'ii··l 

J~ (~ !· 
' -~. ,!/ 

~n ,· 

1
\ 

, I 

t :< 
'•-"t 
;t;'·)_J1 
1~¢\, 

:!1,) 
' ~~J 

';·;:;' 
~~: 
"I 
\:v 

~)) 
: !• 

:';:;: 

1 \.:: .. 

:'l 
i~ 

JJ 

OTHT 

t:=~Z?P==~l: I ... WI& 

~~~~~~~~::1:~/11& 
,____ .,R~t 

~~~~1~att.~rJfiii?9~}r~ 
i X1 .. lHa ;llib~~ 

~__,~n ):=-!_____j¥!::!....+-~o!fat-r--,wt ... Wfo 

L 

PHc.3. ~YHK~HoHanbHaH cxeMa onoKa 6y~epHoft naMHTH. 

5. B~XOA CTaTyCH~X CHrHanoB 4TeHH~ - NIM noTeHLIHanb-
H~~. 

6. BxoA cTaTyCH~x cHrHanoe 4TeHHR 
a/ ypOBHH - NIM, 
6/ AnHTenbHOCTb - 25 He H 6onee. 

7. BxoA CTaTycH~x cHrHanoe aanHCH 
a/ ypOBHH - NIM, 
6/ AnHTenbHOCTb - 25 HC : 6onee. 

<llyHK~HH KAMAK: 
NA(O)F(O) 
NA(O)F(O)S2 
NA(O)F(1) 

[ NA(O) F(9) + Z+C] • 82 

NA(O)F(16) 
NA(O)F(16)S2 
NA(O)F(17) 

- 4TeHHe AaHH~x no WHHaM R1+ R16. 
- A06aeneHHe 11 111 K c4eT4HKy aApeca. 
-,4TeHHe COAeP*HMOrO aApeCH~X C4eT4HKOB no 

WHHaM R1 + R10 , RU-R20 H COCTORHHR CTa­
TYCHbiX TpHrrepoe pe*HMa pa6oT~ - no 
WHHaM R21, R22. 
c6poc aApecH~x C4eT4HKOB H TpHrrepoe pe­
*HMa pa6oTbl/pe*HM113anHCb 11

, "FIFO" I. 
- aanHCb AaHH~X no WHHaM W1+ W16. 
- AOfiaeneHHe 11 111 K c4eT4HKY aApeca. 
- 3anHCb B aApeCH~e C4eT4HKH no WHHaM 

Wl+ W 10 , WU+ W20 H B TpHrrepbl pe-
*HMa no WHHaM W 21, W22. 

5 
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L - aanpoc, B~AaeTCB e pem~Me 4TeH~B /Hn~ 
np~ nepenonHeH~~ c4eT4~Ka aan~c~/. 

Q - OTBeT , .. BbiAaeTCB, ecn~ COAeP>K~MOe aApec-
HOro c4eT4~Ka 6onbwe HynB ~n~ paeHo 
Hyn~, HO MeHbWe 1023. 

X - oTeeT Ha see e~wenepe4~cneHH~e KOMaHA~. 
ToK~, noTpe6nBeMbie 6noKOM OT ~CT04H~KoB 

1 ,SA, 
O,OSA. 

n~TaH~B: +66, 
-66, 

B aaKn~4eH~e aeTOPbl e~pa>Ka~T 6naroAaPHOCTb 6.H.MaKc~MeHKO­
eo~ ~ T.A.nnBwKeB~4 aa TeXH~4ecKy~ noMO~b. 
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PyKon~cb nocTyn~na e ~aAaTenbcK~~ OTAen 
5 AeKa6pB 1980 roAa. 

HeT Jnt npo6eJIOB B Barneti: 6H6JIHOTeKe? 
Bb1 MOlKeTe noRy41fTb no no4Te nepe41fCJJeHHbie HHlKe KHifl'H, 

eCRH OHM He 6biJIII 33K333Hbl pa11ee. 
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