JAERI-M
85-132

KEEAECAMACT Fu 7 A v AT &

198548H

TGS « &PRUET - RS - el

B X & F Hh W R M
Japan Atomic Energy Research Institute



L T AR,

JAEREM b= 1 d, HOAE S Te iy s rE o
AT iE, T AL - B A PR T LA EA R (319 11 Hei Bt B A
LR s ISR AR S e 7 —

ST

Ry BT, il

CTIL9 1L S R Y R TS TP R TIN Y TR L AR e b
B ET,

JAERI-M reports are issued irregularly.
Inguiries about availability of the reports should be addressed to Information Division

Department of Technical Information, Japan Atomic Energy Research Institute, Tokai-

mura, Naka-gun, Ibaraki-ken 319-11, Japan.

Oidapan Atomie Fnergy Rescarch Institute. 1985
il B HETE A H oA T AR T
1 a e Togn MO )R




JAERI-M 85-132

HAEESCAMACT Fa Z AR 27 A

H AR 55 R S SR A T B B
WILIEZ « @RIETE « BIREAN /£ #

(198658 8H2HZHE)

MER VAT LEBOT, 014 VBIBOTREREOFE - Bl SBE Y L THh
BLOO7 7o VEEORERTH>LENLE LTS5, B S v FoMEHTIEA A v v — L AH
BICADOHAA YIREAF-TOEY, RLOER -ABRBERL LN 7 74 —tLB Y v
BEDLBITEONTE o, A4 Ve L AFBOLREZBICEARERDO V2R F LT 5D,
FlLvwey. - CEESHBEBRIFDC-DFCEY 2 —/) 2B L, 2OE Y 4 —VZCAMAC
V2T, MELVFERTADOHKGES LOLMEERITAS DT WHICP L LZH WA
RE ALY, BIEGTHES REH, AZEEEE . oz Va2 ~VERALLHLL Y27 4
i A A VEATEREHET 2 L SOmRE - R EEEARENCH EsE i,



JAERI-M 85-132

Optically Coupled CAMAC Analog Input Output System

Katsuzo HORIE, Shuhei KANAZAWA,
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In an accelerator system, especially in ion sources, signals are
exchanged between devices at different potentials. We have four ion
sources in the negative ion injector for the JAERI tandem accelerator.
Voltage to frequency conversion technic and optical fiber were used in
the previous system. When we intended to extend the injector, we decided
to revise the system to improve accuracy and reliability.

For the purpose, we developed a new CAMAC module. It is an interface
device between CAMAC dataway and optical fiber. The module has frequency
synthesizers, frequency counters, optical transmitters and optical
receivers in it. Accuracy, reliability and maintenability of the system

were greatly improved by the module.

Keywords: Voltage —Frequency Conversion, Frequency Synthesizer,
Frequency Counter, Phase Locked Loop, Optical Fiber Link, CAMAC,

Ton Source, Computer Control, Input Output Systenm
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3.6 HE

OB E Y. ~AEESBE . CAMACY L — F OB TOREEE I 27 42KD 3 2 MR
XL BEEZ, IDEV 2 —NVOEEBEIIEY 2 —WOEENSFIMVCEETELL T 7 48— )
v (S BEBFDR LTy o) 0L, FRBOEANEFEEEOM S THREN S,

T A= e ) I RESNETROCDBEESYHPHOHUFBR- 0500 Y —ZXZ2HFH L.,
5oDF5 YAy % — (HFBR—1501) &85>0y —s<— (HFBR-25601) %, IEf/
FAREBIET A T MR,

FBEEOEHRIZITP A LS](Programable .Array Logic)%2ZHL, B 7o . sD<s oil
B LEbiT, EEFEEOR FRBT T, ChREHO 7~ FitAE i [ CROERERE
NERO b 2 — AWML - THESERARY, FHoREE [ C LBk T 2D TH S,

7)) s P ERICR4ABOSBEREFE L, 12001 C% 1A - F LT, BlECTF +
VAR IVEERRETE I,

MBEACOWTH, HROBIEEECHIHE CMOS, HS-CMOS, PALZEH T Low
Power Type [CAESHL, MEBBHbIc>& B, HEJBRIZ+6V 18 (A)+24V 01 (A)
~24V 0.1 (A) TH-7, '

HELRH FOREICEY CDEY 2 —nii—OERELAATED, HATTRELICETFS S
IAETE

3.7 EHRBR

KEV a3y VFLIEBEARHBOSET v+ L0 7 L - MLAdEFHIASH, 4D00BEAA Y
Eo15Fo%EBHHL TV, FHINRLHTHPLSEETECRERREEL TV,
KTV a2 AT 4 N —REEER/ A VIER L TRORZENTE , Ho@YIHO DFC,
FDCA1EY = —icEotsh, CAMACT Y 2 — W ERBLBAMAICH Z2EEEEOESEREF
LCEms bah, 414 YBicki 2 MESOEMEEICH L THAEMBO T EPMR I NI,

4.1 EBU1-ILOERK

FHEBHEE L FVC-VFCEY 2 —~VOEEEAEBE - 3IRT, £V — W77 74 Vi
EELTBY, By 2R 447 (2209 b) LRIy 779V 447 (820 y ) D
e s, ARET Y FERERABNOMICEE SN B, ARET » F LOCAMACY L —
FROFDC -DFCEY a—MERET 7 AN —THE SN S,

17574 v eazy bigiiavro—n (FVCY 21 F ¢ van, J—Fryy (VFC) %
0F p AN T, (1757 eA4vazy be—]1F842) ORIEHBEND LD LT S,
CNRBERHHBMER T A2, BELLARERE-FOIV o~ FrranTld v /%
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T r A= ) O ITRESNETHRCOERSYHPHOHFBR- 0500+ ) —X&FAL,
5o k5 YRy #— (HFBR—1501) &850 ¥ —s~ (HFBR-2501) %, IE@~Y
FVICECE @Léi&fﬁt{jﬂ%?‘_o

HEEOERIC iPAL (Programable Array Logic)ZZHL, B 7v . 7O< s ol
AR EE BT, BEEEEOR LIRBTI T, ChREHO S - FAE N T CHOEIEERLE
WERD & 2 — XOYINTIC & > THEERZEY, TADOREL [ C EICERT 2 5DTH 5,

-7 Y ERCBABOZEBEEAE D, %IZOEQIC%ITﬂILCMb,m N
AR ERTE I,

HEEBHICOWTIE, FIBOBEREOCHF TR CMOS, HS—CMOS, PAL%ZEH T Low
Power Type [ CAZMAL, (HBEBHLico&HT, AIERREIZ+6V 1.8 (AY+24V 0.1 (A)
—24V 01 (A) ThH-1.

BERRT LOEBICLIDZOEY 2 —Ld—OBRSAHTHD, AT TRELICEHET 2
kA TEk,

3.7 AR

KEY 2 —id s Y FLMEBAHBEOEEF v+ L0 7 v~ bitdBHASHh, 4 D20Ef A4V
Eolaf &2 HE LTS, FASNELHTHESEE TR HREEREL THTy,

KEY 2 —WEHT 7 45— ZEELEE S FVICEE L TCLOEZESTE . po@N IO DFC,
FDCA1%® Y a—ntEoth, CAMACEY = —/wERKAEMICHZBIRE L OGESEREE
L Emsibsn, 44 viEichir 2 ESOBHEEIN L ToRAMVT LRSI,

4. FVC -VFC=®Ya0—n

4.1 ED - ILOWRK

AL FVC - VFCEY 2 —~WDEHABE -~ 3IKRT. €Ya —WET 774V
BHELTHO, Ko RAe 547 (2209 b)) LRIy I7=w0 Y e 947 (80 ) D
b 2R E R, ABET L A LRREABMOMICREBSNS, AHRET Y+ EOCAMACY L—
FHOFDC -DFCEY o —VERLT 71 N-TERINS,

173454 vea=ybicizovro-—n (FVC) 21F 5 vin, D-FxNyZ (VFC) %&
2F 4 VANBHT, (1757 A4 va=y bea 1754 2) OHENENDEDICLTNS,
CHRBEEHEERT N AL, BESLEEBHE-FDav o —b e Fp VAL ELF ¢ V4
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4.2 avbkta-MLFr+rril (FVC)

AR e F e VEANMOATIRFDC DV CEY 2 — o7 s A A—EFERALTEGR
T{A1KHz~10KHzOREBST, 2 THEH -SEXEEHINTDCO~+10VDavbo -
WEEHHT SN B, | |

IEAMEICHIE 3L, K7 7 A N—DOSOANRESE, THREFH 748 - )7
HFBR-2501 EDTTL LRADBERMESCEEX#RI SN, CORBERESILa=~1 7
=4 ToNVZIR L as iBESNT, (FEHER-ET) £8ERF (A-8402) €ANEN 5,

ARy AFLTHI KHz REOBEERBRTOBEARBLZE T 2720, ¥ A7 LDSRIEZEE
FEH, A7y bEMFTIKHz AATOVHEADPEONS LHICL TS, BETORRIC
5@f7tvb@k@®5%%%%%&61m50U77VV2AﬁH(A—an>®Vz(mm
W) ZFELT, 1 VEEEREHBESRO ) 7 7 VY AAIRFICEEL TV S, TORERERE
NHEHES SICEBRBEDEFRSIESARE T, FN4 2z v to—ES5E L THEAONE, TD2
BOWRBCEEL 72y b (1mV MAX) , EFU 7 (1 0V C MAX) DJFETAZ
@%@%LFMJAE%@ELtOit%@%ﬂ@%@@ﬁﬁﬁm,ﬂﬁﬁﬁ%il%,Eﬁ%ﬁ
50 ppm®LBREENZ , AERFIE, EINERZ+ 6%, BEFRK100pomD&DEEAL
T, VAF LOBESREEESEDF, Nh, IWHEEESRER I/ v EBEBERERT 2R
TEh, AEFEEETICREEHEO®E D (Ix10728) , +7 v —7 (ESDA-12) #&
HLTOLS

4.3 U—=FnyZeFozxil (VFC)

) = RNy 7 o F 5 YRIDANZTFNA A (B BEEE) o IEEELRHATERDE=Y —
EEDCO~+10VT, 22T (BE-FH#E) EMSINTIKHz ~1 0KHz OfE5%7 7
A= Yy b TE, 173747 e 2=y MTIRIDY — FoxXy 7« F v V3005 2 Bl
RIFLNTH S,

BEAEBEICHETAE, Ny — 20 ) ¥ — s NEAMDIF S S —EHFHALTELT M ADE
:&“mﬁu ANBRERDOY) 3 w7 -PREFAL T, BERLF 41 1AN THEREN SRV 7 -

kO IE AN ENE, HvF - P ko TIHATRLEF4 1 2AN THEE SN 5 EsIEES & 2 B
mLT, (BE-FEARK ZEET (A-8402) itANSINE, CITLE2BOREERSEE,
OVAHTIKHz HAE L3 L9 hkbDd 7€y PHETHEZ, V7 7 LYy 2AATE

(A-8402) @ Vz (REFHA) 561 VEREL TV, ik (B -3 ZH%ET
POLOEBEYE AT, REZTFI3A4A7HNS VORIDANELTHEALN, ZrAx— )7
NORNETE NS4 TLTREESL T » 45—t 5, LF4 1 1ANZLF4 1 2AN E[EED
@ﬁ7t;r.&rU7r@ﬁ%%fﬁa FAEESEMAOCRBMICIE (FVC) ERFORE
DLOEFHL, YAFLAOHEELEEEZTEH,
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BB THA Tt LIRILIEHEEREC LTwies, SHEFNF 7 45— ) v 758K
ALzt &T, CcOEFRTOMRERERE G HRBENIWUBLLENI,

RESH 192 v —BEHERTOES, SOETEHBEIRELTOE L,

5. ¥ RF LD AHFHEE

F4, FDC—-DFCEVa2—AOERCINWTHR~xXEE, gviro—is Fr virnHIEE
HMOBERPLLOEBICLD AL« X—2DRFICELL, CAR T 0757 T AKERESRD
M OAEEL, 25C+10°C, 1Tt 15ppmDBELELZ, o, U-FNy 2 e Fp v
ANOFESWOBEER T+ o S BERMET 3t ShEv, 1LSBORTLREDSTS
5, LOLSICFDC-DFCEYa —VIIEENCEBS TRERNEEEZR TV S,

CHRIEHLT, FVC-VFCEY 2 —Wid—MHE 7o /B THRENTH5DT, £0RF
HIMERT AEREY, CREBEZOFH IR E( LS TLED LORHBFVCEC-VFCE
Do T BEECEANE, FDC-DFCE Va2 - VTHUIBEIBHTEIIREZSTSH
By HEsTAYRTFLOBHOR FEFVC-—VFCE Y2 —VILE > THIRE ST T B,

T, RVAFLCEBALEFVC-VEFCEY 2 —uv) (AR -—8E) EBETF (A -
8402) 1, HEY 2 —AVTELNTVAEDT, BYAF A E0@EEMITON, IHEY 2 -1
OB FLTEAE YR FLLEDIA MVRICLFST2H0E L TRALLLDTEHE. TORT
ORI IS ETE 525D THE LY, SHTREIVBNRRZTHAFHETED  FEKET
ZLEMEE T 5,

AV RO s Fa VAADARTEE AR L 0CRL, )~ KNy 7 F oo VR D AT
ZE1 1IKET,. OFNLBEEL T VRY —VO1 0.5 BLUAKESH LN TV D,
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RIS THA FFTonictced, LRILIEEBEEC L Toids, ZRFEFN 7 r 43— ) v 7 &2
HUfzz &T, COETORBEIIEEL LD RENTWUES LTINS,

BAEGH 192 va —HERSATO 2, §EF T2 MERIRELTHEL,

5. v =&xF 40O A

9, FDC—DFCEVa2—vOBEEODOTHNEE, IV bo—je F o rrrOHRARK
MORELZRPLLOFEBIZED S 4 4 » N=ZRDRZBCHELL, BT 0757 TukBERIRED
MsEicDAMEFEL, 25C+10°C, 1T 15ppmDRELES, T/, U—FNu 7« F v
FNDFESBMDBEEE T o FBERILT 2 cbiclid SR, 1LSBOBRFLREZDSTSH
B, COLHWCFDC-DFCEY 2 —VIIEENCEBHTREIHEEFE T3,

CHIEHLT, FVC~VFCEY 2 — V- MHE T+ o /ERTHESATHSDT, £08F
HREET 2ERLE, CREROH OB AKSELGSATLE S, CORBFVE-VFCE
Y4 —NTHEUBBEECH~NL, FDC-DFCE Y0~ NVTHULBERBHETEIREZSTS
L, R TARYARATFAOEEDR LIZFVC - VFCE Y2~ VRE-THIRBE ST TV 5,

CCT, AVAFLARBELLFVC~VEFCEY 2 —vd (FEE—BE) ERET (A-
8402) 13, HEY 2 ~ATELNTOLREDT, BYAFL0MEMHMSETON, HEY 2~
PoEFLTHARYRAF ALEDIA FRIKOES T2 L0 L LTHRALALDTHE, TOHKRT
DEHE IS ETEX 956D TH S0, SHTREVBREZFHSATFHETHY . BliEELET
FZpHMIIE - T B,
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6. B b b I

COWEITE WM ONIERBCAMACT F o S AR Y27 417, 14 Y E - L ABSORE
Mo pEEE L b0, FOREBERMEMS 9F T AR T LEEZ TRO TIERESHEEGZRIT TV 5,

coSBEIC, FDC—DFCEYa — M0 TRIFRARBTHEITZED, EEOTLL (D
D BHOEFABAN, MTOHEED oD LD FEMETE I EMNTE, TOLIIITRELD
TR & AENODEEAFER Y 2 F LAREET 3EAR, RARBLL>OFHELATHS
EEALNS, _

1 AR RO AR S TR E EHHNTVEDT, hbeTERT 5L EHTE 5,
Fi%ic, FDC~DFCEY o~ VAR IEG), FVC-VFCEYa —VEBRAER
(B ASEWERIINM St s, BEREEO TR LI CiHES£ELE T, WBPALTO S5 1y
ST, TUY o= RBORESETEIDEREYEACLEEE LA EETLTHE

R LET,

z % X &
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