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OnHc~eaeTcR MOAYnb B cTaHAapTe KAMAK, noasonRIOI!\H~ 
3aHOCHTb HH¢OpMa~v.IO B 3neKTpH4eCKM nporpaMMHpyeMOe nOCTORH
HOe aanoMHHatO~ee ycTpo~cTso /3nn3Y/. MOAYnb V1MeeT ABa pe
mMMa: aeToMaTH4eCKH~ - AJ1R nporpaMMHoro ynpasneH!-1H M 
PY4HO~ - AnH BBOAa AaHH~x H aApeca s nowarosoM pemMMe c Ko
AOB~x nepeKnl04aTene~. 

Pa5oTa B~nOJlHeHa B na5opaTOPH~ B~COKMX 3Hepri-1~ OHRH. 

CoooWeHHe 06beJlHHeHHOI"'O HHCTHTyTa HJlepHbiX HCCneJ]OBSHHI!, lly6Ha !979 

Balashov V.K. et al. 10 - 12488 

HWEPROM Programmer in CAMAC System 
CAMAC module for data input to EPROM (Intel 2704, 

I nte 1 2708) is described. The modu 1 e has two modes of 
operation: a) automatic - under program control through 
various CAMAC function; b) manual - address and associated 
data can enter step by step using thumbwheel switches. 

The investigation has ·been performed at the 
Laboratory of High Energies, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1979 
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BBE.QEHI1E 

np~ peanH3a~~M ap5HTapH~X ¢YHK~~A 4aCTO npHXOA~TCH ~M€Tb 
B naMHT~ 38f'l Ta6m11..(bl, COAeP>K~Moe KOTOpbiX, KaK npaBV1110, pegKO 
V13M€H~eTCA. 3anOMHHaHHe HX B onepaTHBHOA naMATH HMeeT PBA 
Hey.qo6cTB. B nocne.QHee speMR noRBHJ1HCb cpaBHMTeJlbHO ,qeweBble, 
e~non~eHH~e no TexHonorHH TBepg~x cxeM, nporpaMMMpyeM~e 

''nocTOflHHble" sanOMI-1Hai011\Me ycTpo~cTea (PROM). HaMeHeHHe MH
¢opMa~MM B naMRTH TaKoro THna MO>KeT 6~Tb npOM3~eAeHO 3neKT
p~4€CKHM nyTeM, nocne o6ny4eHHR ee YJ1bTpa¢MoneTOM. TaK~e 
PRO:.r. Hawmo 04eHb WHPOKoe npMMeHeHV!e AJl.A Ta6ymnopHoro xpa
HeH~F. MH$OpMa~MM. 

6 HaCTOfll!leA pa5oTe OnVlcaHo ycTpoikTBO (HWEPROM), Bblnon
HeHHOe 8 CTaHAapTe I{AMAK, no3BOnl'liOII.\ee KaK B PY4HOM, TaK 
K E asToMaTH4eCKOM pe>KMMax aaHOCMTb MH¢opMa~~IO s PROM 
nma Intel 2704 1-1 Intel 2708. 

1. PEIMM~ PAEOTW EnOKA 

5noK MomeT pa6oTaTb B Tpex pem~Max: PY4HOM /P/, PY4HOM
aaTOHOMHOM /PA/ V. nporpaMMHOM /n/. 

Py4HO~ pem~M Heo6xoA~M AJ1R aaHeceH~H ~H¢opMa~HH npM oT
cylCTBMH CBR3~ Kpe~Ta KAMAK c 3BM, PY4Ho~-aBTOHOMH~~ - npH 
HCnO!lb30BaHMM 6110Ka B B~Ae aBTOHOMHOrO ycTpO~CTBa. nporpaMM
H~A pemMM Ha~6onee YA05eH npH saoge AaHH~x e PROM 1-13 38M. 

nepeXOA ~3 PY4HWX pemHMOB K nporpaMMHOMY M o5paTHO 
ocyll!ec TBnHeTCR nepeKnl04aTeneM "Auto-Manuaf. B pemHMax P ~ PA 
npo4eCCOM nporpaMMV.poBaH~R ynpaB!lRIOT C nOMO~biO KHOnOK "ST0P", 
"START'',' 'STEP' ~B npo rpaMMHOM pe>K~Me ynpa sneHMe ocy~ecTsnr~e TCR 

no KOMaH,QaM C Mar!-1CTpanM. 
np~ pa6oTe 6noKa B03MO>KHO ~CnOnb30BaHMe KaK BHeWHero 

MCT04HHKa nHTaH!-1R /+26 B/, TaK M BHYTPeHHero /+26 B, c V1C

nonb30BaH!-1eM +200 B Ha MarHcTpanH/. Bw5op Taro 1-111~1 MHoro 
HCT04HI-1Ka OCy~eCTBnReTCR C nOMOII.\biO nepeK!1104aTe!lR P/EX. 

B pem1-1Me PA Heo6xoA~MO Mcnonb30BaTb BHeWHHe MCT04HMKM 
nHTaHMR +5 B, -5 B H +26 B. 

3 



4 

>< 
15 
:r 
:J: 
< p 

Q. 

t; 
3:: 
1... 
w ... 

c .., ... 
Q. ,. 
< 
Q. ... 
<..> 
:s .... .... 
Q. 

00 

~ .. 
i 

!;! 

~ 

il 

.. 
i 
:r 
:r 
~ 

...... 

I 

-

~ 

~ 
~ 
~ 
~ 
~ 

u 
~ 
Q ... 

~ 
~ 
~ 
~ 

~Ia 
!
:,: <::. 

~ 
'It 

·~ ~ 
~ ~ 
~ ~ 
'<: ·~ 
~ !J 
~ ~ 
~ ... 

Q ~ Q 
- !<I 
... "" 
" ~ 
.... ... . ~ ~ 
q ~ 
... ~ 

~1~1 
f~ 

/

>( cO _o 
.t:J< 
:r..: 
:I: d) 
uJQ. 

..:I:w 
wwt
"'l4 :r ::ncc:x 

~r ~r 

0 I + 
~, 

N 
+ 1-
0.. <C 
0 

!;; ~I 

.. 
~ 
~ 

~~~ ~ ~. 

~ 
0 
~ 
0... 

f?] 

II ! 1~
1

~
1 

::r: 
IU ·\ 
l: 
QJ r >< 

~ "'" C) 

u 
!l; 
IU 
::c 
a. ... 

~ 
>, 

~ 

1-

~ ~ 
~ 

~ 
>, 

~ 
a. 

~ ~ 
1-

~ 
u 

~ 

u 
s 

0... 

} 

2. CTPYKTYPHA~ CXEMA 6nOKA 

Ha p~c. 1 npegcTasneHa cTpyKTypHaR cxeMa nporpaMMaTopa . 
AnR aaHeceHY!R HH$OpMal.IH~ a PROM THna 2704, 2708 (Intel) 

He06XOAHMO C$OpMMPOBaTb agpec R4€~KH, gaHH~e, CMrHan B~6o
pa KpY!CTanna (Cs/WE), CTpo6 gaHHbiX (WDE) H CHrHan nporpaMMH
posaHHR (PROG ). 

BpeMeHHaR AHarpaMMa HcnonbayeM~x CHrHanos npHsegeHa Ha 
PHC. 2. 

I -iH$ 

C~w< j- t:2 
ADPEC., 

I .QIINNol£ 

1 40ts._ 4g...s ... 1 , .. 

-tS 

0 

I 

+5 
1.\f.DE 

-'!Drs 40rt. ~ D 

+26 

P/?06 
- 0 

PHc. 2. BpeMeHHble gHarpaMMbl HWEPROM. 

no CMrHanyCs/WE Ha4HHaeTCR LIHKn nporpaMMY!pOBaHHR /OKano 
Me/. OgHospeMeHHO c CS/WE AOn>KHbl 6b!Tb ycTaHosneHbl agpec 

M AaHHble. no CHrHany WDE HH$OpMal.IHR nocTynaeT Ha BXOA PROM, 
a no CMrHany PROG ocy~ecTsnReTcR aaHeceHHe ee a cooTseT
CTBYIO~YIO R4e~Ky naMRTH. 8peMeHHble COOTHOW€HI1R M€>KAY CMrHa
naMH Bbi6MpanHcb c y4eTOM xapaKTepHCTHK McnonbayeMbiX PROM(2) 
H !f>opMHposanHCb a yane speMeHH~X 11HTepsanos .Agpec R4eHK11 
H AaHAble BBOARTCR B pe>KMMaX P 11 PA C nDMO~b~ KOAOB~X nepe
Knl04aTeneH~ a B pe>KMMe n - C MarHCTpanM KpeHTa /nO KOMaH
AaM NA(O)F(l6)11 NA(l)F(16) AnR aan~-tcl1 aApeca M AaHHbiX cooTaeT
CTBettHO/. 
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l..lY1KJl nporpaMMII!pOBaHY1.A MO>KeT 6b1Tb 3anyll\eH B py4HbiX pe>KH
MaX npv, Ha>KaTHI-1 KHOnKIII"STEP" B COCTOflHI1H"S'I'OP" ~ifll-1 >KC reHe
pvtpoBaTbCfl HenpepbiBHO B COCTORHVIH "START". B pe>KW>~~e n An.Fl 

3anycKa L!HKna nporpat>~~MHposaHHR Y1Cnonb3YCTC.A KOt-laHga NA(O)l:<"'(26), 
KOTOpaR OAHOBPCMCHHO ge6JlOKvtpyeT ''LAM-3anpoc~ 

nocne 3aBepWCHMR L!HKJla nporpaMMHpOB8HVI.A TpHrrep''LAM-
3anpoc "ycTaHasnv.saeTC.H B 11 CAII!HY1llY"· npoxoH<geHI~e LAM -3a
npoca Ha Ma r·HcTpan b MO>KeT 6btT b 6noKvtpoeaHo TPI-1 rrepoM "6no
K!-1posKa LAM ". B cocTO.AH~il-1 "EA1-1HI-1L!a" pa3pewaeTc.A ycTaHOBKa 
LAM -sanpoca Ha tl!f'!He"L" Marl-lcTpanVI Kpe~Ta. 

no KOMaHge NA(O)F(S) COCTOl'IHHC TpHrrepa"LM;:-3anpoc"r.IO
>KeT 6btTb np~-tHJHO Ha W!-1He "Q" (Q=LAM).KoMaHga NA(O)F(10) 
OCY!l.\CCTBJ1RCT c6poc TPIIlrrepa "LAM-3anpoc" e HOJ1b. 

npl>t nocTynneHI-1Vr B 6noK CY1rHaJJOB z IIIJ11'1 c TP~1!TCPbl II LAM-
3anpoc", "6noK~tpost<a- LAM" 1-1 TpVIrrep "STOP/START" ycTaHa£J·· 
Jl!-1BamTC.A B HOJlb. 8 OTBCT Ha o6pall\CHHP CO CTOpOHbl MarY1CTpanH 
K 6noKy, HaXOAflll\eMycH s pe>KI-1Me P , BbtgaiOTC.A X =0, Q =0, L =0. 

3. KOMAH.Qb! KAMAK, ~CnOJlb3YEMbiE 6JlOKOM 

1. NA(O) F(O) - 41e1-11-1e ,QaHHbiX 1'13 PROM no paHee aan1-1caw· 
HOI~Y a,Qpec.y; Q = 1, X = 1. 

2. NA(O)F(lG) - 3an111Cb agpeca AaHHbiX; Q=l,X~l. 
3. NA(1)F(16) - 3am1cb gaHHbtx; Q =1, X =1. 
4. NA(O)F{B) - npoaepKa LAM-aanpoca ; Q=LAM; X=l. 
5. NA(O) F (10) - c6poc LAM- 3a npoca; Q = 0; X~ 1. 
6. NA(O)F(24) - 6noKHposKa LAM -3anpoca; Q=O; X =1. 
]. NA(O)F(26) •· ,Qe6noK~-tposKa LAM·3anpoca; Q=O;X =1. 

6noK swnonHeH B MOAYJlC cTaHAapTa KAMAK 4eTblpexKpaTHO~ 

WHPHHbl. 

B 3aK1ltO'-!eHHe aBTOPi>l C4Y1Tal0l CBOHM npHflTHbl•'l AOJlrO~I no6na · 
rogapHTb B.CMMpHosa H 6.Mopo3osa sa oKa3aHHY~ noMO~b 1-1 no

ne3Hble o6cymgeHY1A. 
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PyKonHCb nocTynHna B H3gaTellbCKH~ OT,Qen 
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