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A Data Acquisition and Analyzing System for
the JAERI 20 MV Tandem Accelerator

Part I: The Data Acquisition System

Shiro KIKUCHT, Yoshiaki TOMiTA, Yuki KAWARASAKI,
Isac OHUCHI, Suehiro TAKEUCHI and Michio MARUYAMA
Division of Physics, Tokai Research Establishment, JAERI

(Received September 19, 1980)

In this report, the data acquisition computer system
associated with the JAERI tandem accelerator is described.
The hardware and software of the system are presented, and

the functions of the whole system based on them are discussed

in detail.

Keywords: Tandem Accelerator, Computer System, CAMAC System,

Data Acquisition, Data Mohitoring, Real Time Analysis.
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Figure Captions:
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a)

Components of the Data Acquisition and Analyzing
Computer System.

The CAMAC System components of the Data Acquisition
System.

The Operator's Control Panel. Sqguares are the function
push buttons, the functions of which are shown inside
of them. Clésed circles show pilot lamps which indi-
cate ON-OFF status of the function buttons. Empty
squares are spare buttons reserved for further
extension of the system.

The memory map of the 11/55.

Relations between each task. Arrows show the sequ-
ence of the task generation: e.g., OPECON task gene-
rates INIT task, and INIT task generates INIT sub tasks
etc.

The lst picture display for the system initialization,
showing the original CAMAC configuration of the system.
When a user wants to use different configuration, he
should replace letters and numerals on this picture
through the OPECON Panel.

An example of the 2nd picture display for the system
initialization. Numerals indicated by wavy lines

are those of inputs made by the user through the
OPECON Panel. This example indicates that list mode
acquisition with 3 parameters is performed, 3 spectra
by l-parameter pulse height analysis are taken and

2 reduced spectra with the gates shown are produced.
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An example of the 3rd picture display for the system
initialization, showing the memory map of the shared
memory. Numerals, indicating "MEMORY-BLOCK", show
the memory blocks allocated to each data: e.g., the
8th block through the 15th block are allocated to

the data of the l-parameter pulse height analysis
taken by the ADC No. 7 {(cf. Fig. 6). Here, 1 block =
256 words, |

An example of the last picture display for the system
initialization. Numerals and letters indicated by
wavy lines are those of inputs made by the user
throuth the OPECON Panel and console terminal. The
list mode acquisition data are recorded on the LIST
DUMP FILE, while the spectral data on SPCT DUMP FILE.
An example of the data monitoring. The spectra are

those of y-rays from 22Na and 60

Co standard sources,
taken with a NaI and a Ge detector. The spectra a)
and b) are obtained with the Nal and the Ge detectors
corresponded to the parameters 4 and 5 (PARAM 4 and 5)
shown in Fig. 6, respectively. The spectra c) and d)
are the reduced spectra obtained from the list mode
data with the gates shown in Fig. 6. The mark tJ
indicates the integral region on the spectrum. The
numerals after 'CH =' and 'CT =' are the channel
number and the counts of the spectrum, respectively,
at the marker (+) point. The spectra a),c) and 4)

are displayed in the dot representation mode, while

the spectrum b) is in the line representation mode.
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EEHRT S,

PS2id, €7F 27 »av be—5—& UTPDP-1 B EMAED S LARRELICED
THD, 777 VEEL2RLENCRIRTOABMER, BFIELFRTEYT 5 JLHHK 5,
16 KWAHTE LT, BREKWETOAEY — (16 P/ W) £/ THH, KVATLT

(J4BKWD A £ —%2{HA T3,
P37 4y I TFARAT VA, REFOF -2 OFRROED, WEE—FORE, /¥7 4

-2 —ODOAN, RET -2 OEKMBIECEN SN, ERBFLABBROUFELWERILT 2 E
BRREERT,

37 A—PUYS - F 4RI FSAN—

AVRFLTE, % L 2MVOBEBEXE 22O Y v« F 4 27 EZFRL, 11755
DOSBIFF —sNEROT 0/ 7 L5283H5, HEDL, -tV v T4 27 O—H
W, NEF - AEIMTELL IR -TLEN, T4 RA7ROHEFRMWNEL, 2, ¥
RFABOF O G LERBET A EICNALYD, HOFE, I 1B F74—2BBL,
EFNEPWET -2 IHAKT S TETH 5,

38 HKT—F-a=vh

BEF~T 22y 2BIT, FENFNARI v e F =4 BLFYR P E—F 57—
ZOPHOHDICHE NSNS, 77T ORREEIEI VAT LD 0T 7 LICE-> TRERNEXRD
B, RVAF LTI, X7 bV« F—2DEASII80BPI, VA F-E—F» F—2DHESHE
1600BPI & LT %,

39 N—FKar—-@A Furesy-/Tav&y-—

TE5T 49l e F 4 RF LA LOFRREREN— F2E—F 572000, VERSATEC PRINTER
/PLOTTERZEM T3, NE, CAEHEBOT Y 7 » PATY v & — & UTHERIXK
%o
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4. J 7 b9 =2 7T

Y7 by LT EXINBEBOORICIE, SHEREBNT ICHOT RS FA, TEDE, 08
& HEBOBEVEAERDS T UL FA, TUDLERY 7 P 2 TO2EEACHOHEIN
B, BBV COBEEZEDHOT= 2 T DICOTEI L L, T ITRANISL,
AREZONTOHEHOFBOHICET LY 7 7 2 TDHIED0T, ZTOBBEDNSL,

41 N/5OAEY =TT

FIIHTORLEHIE, BEOIL/56 D4 —FEILII6KWT, £D5 50 20KWiE
11704 EDHFA ) —EH-TWB, COEErE) —BF—FHERELTEDN EKOD
9FKWHS, OS, WEMEE 70/ 76, BLIUFEMEBICEOHTON TS,

Fig. 3¢, 11/55 D4 € — =9 7EZRLTH5D,

1} RSX—-11M (OS} 19. 25 KW RSX -1 M (OS) 19.25K
AERBLFZORIRELERT .
308 &, RUAELEYA7LHY7 | DRIVERS a5 K
}\7;75;19.25KW75>§1J0 HTHN 5, COMMON TABLE | (0 K
2) DRIVERS 4,5 KW
OB D S 45—~ 4 5 KW 2
PED HTHNB, BIREONER, DISPLAY 360 K
BEF—T 1=y b, 77490 WORK AREA -
F AT v, ~—Fa—, OPECON @
»3, DRIL-CTH5,
3% COMMON TABLE 1 0KW GENERAL 3% 28K
FARERADINT A — 8 —, &
DA~V } DIREE, OPECONs$H LD PARTITION
BHET7 77 vy KFORE,
gAv— - Ar—5—SICBT AHEH,
ZOMOWENC OFERICE S EN SHARED MEMORY
B, T—APET DT FLEBRT D OVF AREA Ligﬁ !
BTOTFL (ARJEND) H8, T ' L7TTE (o) v
nsoREraR Lunromaamor | SPECTRAL AREA 60 K Q
—4ZHELETD, T T T e T T '
4) DISPLAY WORK AREA 36KW LIST BUFFER 1

WEFTOF —248F A7 L4 Fil Fig. 3
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ERTHIHOVFLERTH S, BRI OETRICE, TORDLOERARLLTID
sHEAME A S, TOBAICREESTOT -4 DRREFIEING,
5 GENERAL PARTITION 35. 25 KW
COEEERICIE, T AIERARKT A 2 2/ BBRBICELTT A A ALLEESNT

ABa

54 ® ) — (SHARED MEMORY) OWNZEE, KOBD TH b,

8§ OVF AREA , 4 KW

1L/55 SHEBIL, 1WA 1B E Y FTHSDS, fERENE XY MV, ZOFETH
1F 3 Y32 HImOBAGRB AV Y FOLDULHENL L, £IT, F2EY —AD4
KWaizd -—~—7u9Rksl, FO0H0& IWALRE TS, ThEND4L4Ey b E
SPECTRAL AREAMN D& IWEstlh &4, €O LAEy PELTHRI LWL, ZHE
1F w320 Ey s ATYIFPDRRYT PLEFERTELLIICLTHSL, OVF AREA
@m@ZWﬂ,INERMPTSﬂﬂUSWmﬁmlﬂwaﬁﬂélﬂmaﬁm”)&vﬁﬁ
Lo b, 11,04 £ 1165 RDEREE, DRII-C KL - TirDN e s, EEMACD
STATUS WORDEEANBEFRTEy F4a £y b LICHRICHTFMIC INTURRUPT (B9
ALY AEDS, ITTAEBHDOGDIE 11704 715 11,755 ~DEVAHIIETLE6DTHY
ITTT6 BHMO G DT, ZOFOEVALLETEEDOTHS, COLWHILL - TRDNAS
OVF AREA{, 1L/ A THAL I TS, : :

42 V7O TORKEZTOMEE

WEBIZONEND LD, KIVEROBAEL, D 7-4NE, 2 F-g-x2=451Y
73 EREEERO3DICAKBENED, RYZAFLDY 7 b 2 TIEHINS DBEDR -
FEBED R 7L > TERRIN TS, TOM % D&% Table 1R LTHSL, B2 R
7 OBREIRDEOTH S, :

421 QOPECON

OPECON PANEL CONTROL TASK, L&Y X7 A2&OER, HlAETIZ227TH
By F - REICRT s TERBFICL-Tavyy -2 FpbE#Han, 7 FINE
PRTTHETE €Y —ICBET 3,

7 — FUNERE L%, EREOOPECON A VBIEILL - THE U HE O ADBBRERN , 2D
#HALEEN LTCOMMON TABLE GB 4. 1 i) A« OPB (OPECON PARAMETER
BLOCK) #{Efkd 5, OPBIITRTDE R FIZ L - TBREEN, F—2NE V257 LOF —
FINERELZHOMNIL, ERE LOMDOBRHEZBREZT 210HDEDTH S,

¥ THREFGIR. SEERFRTHLIILETT,
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Table 1 Task Names and Functions
FUNCTION NAME
POP-11/55| Y™ | opgcon
Administration
Data INIT
Acquisition INIT sus TAasKs
COMM 04
LODPRG
DATACQ
Data DSUP
Monitoring DSCON
DSMSG
MEMORY
HDCOPY
Real Time RTA
Analysis RTDSUP
Others PRINT
DUMP
DMPLST
LSTOUT
PDP-11/04 | Data ATOMIC
Acquisition MBD- 11

- PROGRAM
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%Uﬂé%ﬁ®ﬁﬁ®%%,%@92ﬁ®ﬁﬁﬁﬁiﬁ%nd,%Eéntﬂzﬁ%ﬁﬁu
BE)OMTBE BT 5, $70, # 27 OEHBVBLBETIOVHESIZE, COMMON TABLE R
®EVT (EVENT BLOCK) iLZ®@&+® vy t§5, EVTid, OPECON/¥A /L E/ILy X 7 4
Wﬁﬂﬁibtaﬁybéﬁﬁﬁé%mﬁéo,%@4Nykﬂﬁum§ma27ﬁ,%@ﬂ
BARANBAT IV TSNS,

OPECON % 2 71, S5t D4 A/ pORELNIT — 2 DR L, TOHFT, L7,
4R ~OBROED I LEETT D, |

422 INIT#%7 |

SYSTEM INITIALIZATION TASK

7 2 [UHERAESRSIT, OPECON # R 7 ICk » CHES4,, 7 — ZINEDE ~ F 15 4 — &
_EmOMMEEEAST oG, 11,/04 ERELTYRF 44T — # IWETRREC & b
o CABHETNTOPECONSANES ST 49 J + FARTLAEBUTERE EOME
ETVIEHDET S H 5,

5 p (EERE I ERESSOERNHNIE, BEOWESTA ~F %7 T T 497
FARFULACERL, 74 -4 —FEOERNHNUTIZTNEAAT S, N6, INIT
A4y e BAIDE I HAILUTOADOYT « FRAZICL2TiITONE, 7 « F 27T
THAY + 8R7ICE > TRB S NS,

1) EDICMC#% =7

TASK FOR EDITING CAMAC CONFIGURATION

CAMACBE D~ — K% = THIKOF —7 v OFEER, #RETOEAEFT I,
2 EDIMOD£.2 7 o

TASK FOR EDITING ACQUISITION MODE

WEE—F, N5 2 -4 —ORTOEEIMER, ERELZOCEEET I,

9 EDIMAP £ 27

TASK FOR EDITING SHARED MEMORY MAP

LEAEY D7y TOBEHBER, RRETOEEET I,

5 EDIDMP 4 2%

TASK FOR EDITING DUMP FILE

T T ANDRE, BHATr—5—, 84 —%DE, 7)€y MEOREFZT
SBAOEEIER, HREZDEREET I,

423 COMMO4 # R 7
TASK FOR COMMUNICATION WITH 11,704
MER L ORESNINEE - F, X532 —8—, BLUF - FNEBERT 07 7 4,
MBD~11%4 707075 8%% 11/04 %0 SGRwis, INITS R 70k - TEBsn
B, 1L, FAREERT OS5 AOXMIE, TOLRIHESICLODPRGS X7 £
BLTH I,

—14-~

et il
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424 LODPRG# 27

TASK FOR LOADING THE "“ATOMIC "  PROGRAM

F— AREDeT A —F —FEE 104 ICEET A A TCOMMI 2 R 728 > TREEI S
5, 11/04 DF — 2 &S\ 707 74 (ATOMIC) £11/04 KEOHL , ZO®RY T 7 4
v7=?427v4t:H/M@tﬁ§$®fvt#9éﬁf?5 EEREICL-TI11,/04
MRS s, F - PEER TR 500 —FNRETTE LR ->TAHERT T2,

425 DATACQ# RZ

TASK FOR DATA ACQUISITION

INITZ X7k 27— 2 INEMPREOR TH, INITZ2R7L-TRBINL, 7
— # VR 0K T ZTOMIE, CODATACQ# R 7454 ) —ICHEELTF — 2 I
EAEETZ, 11/ MHhoOEHEDAI <Y PEDRII-CEZBULTEREL, ZhozMiTLT
SEMEATL, 05 279 5ESNSEREZY THELNEET 5.

4.2.6 DSUP #27

TASK FOR UPDATE DISPLAY DATA

HEAE) —REEBINZ0E Yy F - ATV FOF—455, 168y POF 4 2714

7 — 4 fERT A%, BLU A BEBOHT (B5.2 S5, XikrRE ()
DEEZEAT S, COEEEF €Y —RNODISPLAY WORK AREATThh, 7-4
EMTET btﬂ%ﬁ’( DSCON# 2 7 %8 7 5,

427 DSCON %£2%7

TASK FOR DISPLAY CONTROL

DSUPZR 757 4 X714 - F— 2fElET OBAMA %I T DISPLAY WORK
AREAMICIERE X ffe 74 57 4 R4 BICRTTBHERI ThHbH, ERRIBHT TR
iR DRTDSUP # A 12 & -~ CIRE &1, ERMMITIELHBA IR SNT - 22 ERT %o

428 DSMSG #27
TASK FOR DISPLAYING MESSAGES

— A NERBICBIAREAE) — 2y T FRERAT -7 -FOT Y £y MER, T4
17u4tui¥%m¢5azaT&5°cm%éu,ﬂ%¢®f—a@@ﬁﬁﬁm¢¢én
B

429 MEMORY # X7

TASK FOR HANDLING MEMORY

£E A EY —FLERRRT ORERERD 7 ) 7 (RSB ETRE) *tE2EY A
DRAY P F 2RO Y — - Foy ) OEEEETS,
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4210 HDCOPY
TASK FOR MAKING HARD COPY

F4RT VA FCRRENSIEEO N~ FaP—AERT A4 R 7 THB, ¥4 2714 E
ERENEEL. VERSATEC PRINTER/PLOTTERW L -»Ta&—&h3,

4 211 RTA %27

TASK FOR REAL TIME ANALYSIS

REFOFT — 2108 L THBERAERMERTATOILHOER 7 THS, COBESD [EH
DF—4 ] L3 BHEXFGA ) -XEB/BPOFT-42 DD, TTCICHRTF—FiICBHaN:
F-2 B EDEF A,

RTA4 27 HMOPECON& 27tk - TiHE a5 (OPECON/*#/VDORTAR % ¥ ON

Kk 3) & WEROF -2 XRICE TS 422 (DSUP, DSCON%) (I xh I

OF — pFREPIEEN L, FALEBIC RECALSATIVOPB, EVT%i-COMMON
TABLEMGF 4+ R 7 LD5 2 —4 —BEA7 v A VIR S A, KENCERMEBRATH
NTOBOOPB, EVTENT 424 D7 74455 COMMON TABLEK+ v b &h
b, OHFEER EREEITEEER (DISPLAY WORK AREAZMULA) 28R E L
7-RTDSUP# R /i@ a3t b, ChiCk-T, F—#REXTRE— Vo ENEETE -
FADPHMmANET T 5,

EEMRIT OKR T HOPECONZ 272k » THREM &N 5 (OPECON/¢# v DRTA # %
YOFFIZ&LB) & BEEROUEOFERENTOLIT, Y2TLAHERHOT -2 RELXTE
KR B, |

4212 RTDSUP %27/
DSUP TASK FOR RTA

FREIRI %17 5B, MAODSUP 427 L& HL@2ETE827THB, DSUP
827 ERTDSUP 2 2 7 DBV, fiENT — 2057 Y PRELT, +22 57y
PETERIDICR LT, RBEEL2HY v b4 TERI T ETHS,

4213 PRINT #2747

TASK FOR PRINTING MESSAGES

LSTOUT# X 4 BLUDMPLSTA R 7 LA DI NTDE AT PpLDF v —D% IV
=N BRI FNIIEATEERITH B,

4214 DUMP %%/
TASK FOR SPECTRAL DATA DUMP
F—FNEEEREICENT, RELALRRZ L - F -2 E2BRF T F v FTT54 X

7 TH%B, OPECON/*x L DDUMP — START#%4 YONT 3 +iok »T OPECON

BRIk THE SN D,
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42,15 DMPLST # A7

TASK FOR DATA LIST DUMP

VY Bt P, R, ERRER FOlmOsAv— 27 -5 -B0lE
AMHTEEIRITHRDL, WESAKRZ7 bV F-2BDUMP# X7l L - TR T —
TS 381 FBICDUMP 2 2 2k > TEE NS,

4216 LSTOUT 4X7
TASK FOR PARAMETER LIST OUTPUT
FoANEICELTHRE LI/ A~4 %, avy /e 3 =1 TN T AERITH S,

PlEog 2y BRT~T IS5 MicEhn s, JOMIZRDZHOT s 74011704
fiZEhh 5, '

4217 F-sPEER TS T A ATOMIC
11/04 RiCEhhd 70y 35 Thd, 1170403, T7AHEEAEY —28KW 0D 5
20KW % 1155 & DIEFAEY —L LTWER, KD OBKW I DT o7 LAAERBT A,
ATOMICHE, # 27 DEEZELT F-2NEVPARERC 11765 »5LODPRG £ A
IR -TrsAF N — - Fo s 5.DETIL04Ea~-Fa3h, MBD-11 O 2y Fa—n
11755 EDFZE, ) Fa—2F -« 227 b VOIERELTT 2,

4218 MBD—1l =4 surasJnAn

- 2 INENHHERI., COMMM 22 7ild-T, 11704 FE SR, 11704 § THRE
Nk, MBD— 1107 &Y —itu— F3h3, TOREICHOTHE, B3 4HBK,
Fig.4iZ, BlEl otz 11755 D4 2 7 BHOBERKE R,

LODPRG
: PDP-1i /04

iLSTOUT}1|c0MM04h%’ /;?P””o‘
— 1=
sus TASKsll—j INIT i-'—lopscow}

DATACQ ' RTA
i 4

!
MEMORY| | | DSMSG | % | osup | |rTDSUP| PRINT
POP-11/04 .

DMPLST

Fig. 4
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5. 7 — & PER DORAEE

T AFTEONTELNERETOBKIC S ES50T, KRERNED L S IIBEE
EH - TLB MBIV T DD,

AUV OBEE L,

) F-20ORE 2 F-g-x=g) vy 3 EREHE
D3 cAMENEN IhBiRT T OPECONSINESTTT 497 « T4 AT LA %
ER L, ERELHERLOPBERAICL - TN 2,

51 F—5DIE

511 FIHHEE

- R REBBRIC R T, VR T AOUIBREET 3,

TF avy-N-2—313+uhp50PECONE 27 28T 5, 20T, OPECON/*#
M EOPHARZ v & &b INITHZ YAONT ST &Itk T, OPECONZ 2 745
INIT 2270588 shT iy — 2 INEICHENL T A — 2 —DANEFEREIZERT
Do COEXRIE 7749 F 4R A LKERNFERREN 5,

EBEMOPECON L (—ifigavy -4 —3F0) o AERANEZT S &,
11755 FNICEESOT 1L /04 EBHRZBRETY, Y27 0487~ # RETRMLREL
BBUL, MBD—1lw4 7a7ms 745 MBD—11Ox® Y ~ilno—-Fxh 7-4
REICHERLTNRTDNT A —4 — FLUFCAMAC, MBD-11, ¥OHBHREMNET T
e INIT#2737 -4 NEELEHTEDATACQS A 72 B LTHEBLRET T 5.

VAR TR OERSE ST EBOMED 1 Hl4 Figs. 5 ~B8IRLTHS,

512 F—-2i%
7 — & IL#ix OPECON €4V EOSTARTH Z v A#0ONT A3 I Lildk - THtEEh W
BRE»SKRT I TDATACQE2 A 2Lk -TEEZIN S,
F-sNEOE-—FELTHE, RKOIBEO A 707077 aHESN TS,
D 1,95 % —42 —FEEMT
BABME CHOADCICL B 14854 & —+ 27 P VORET, B60hd7—&idd
BAEY) NI IhE, 12750, £FA ) —HNOZX7 FUVESEIE, &K 16KW £ T
THEmnE, ARZ P - HF A4 ORI OBEAN TR IE LS,
D 2,74 — & ~FEDH
2/95 4 —F —» AJ pVORET F-s3EEAE) BN ENS, B EY
~PIDRLY FVERD I6KW T TEOSHR S,
n; + ny = 14 (ng, Nyid, ZhFhX, YHEORSI FPLEDE y M)
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x CAMAC CONFIGURATION x

« MGDULE C N. . GL

$$ 00 LAM G-1 1 23 13
01 LAM G-2 2 23 12
g2 C.LAM 1 08 .24 CHNL-7
03 ADCI-1 1 20 24 CHNL-7
gy ABCI-2 ! 19 23  CHNL-B
0S5 ADCI-3 1 18 22  CHNL-5
06 ADCI-4 1 17 21  CHNL-U
g7 ADCI-5 1| 16 20  CHNL-3
g8 ADCI-6 1 15 19  CHNL-2
09 ADCI-7 1 14 18  CHNL-I
10 ADCI-8 1t 13 17  CHNL-O
11 GATE { 06 00
12 CLOCK 2. 21 02
13 SHAPER 2 20 00
{4 PS-1 2 19 16
15 PS-2 > 18 15
16 LT-t,2 2 17 it
17 LT-3,4 2 16 10
18 LT-5,6 2 15 09
19 LT-7,8 2 14 08
50 SCALER 2 13 07
2 12 14

21 INTRPT

« CATE INFORMATION x

GATE# SIGNAL LOGIC  MODE guUTPUT

TTL PLUS PARA
TTL PLUS PARA
CMC MINS PRRA
cMC MINS PARRA
cMC PLUS PARR
TTL PLUS PRRA
TTL PLUS SNGL PULS
TTL PLUS SNGL PULS

A=W - O

Fig. 5
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x UDATA ACQUISITICN x

IF 2-PARRA, KEY IN '9°, ELSE
IF 1-PARA ONLY, KEY-IN '0°', ELSE
$% [F LIST MODE. KEY IN NUMBER OF PRRARAM : 3

PARAM ADC BIT

1

—

!

—
—_—

1
2
3

!m}.&:!m
1)

LIST BUFFER SIZE (BLOCK) : 6

I1-PARAMETER PHA NUMBER OF SPECTRR : 3

PARAM ROC BIT

—_
—

N5
5 pa
§] g8

I8}

NUMBER OF REDUCED SPECTRA I—Pﬂ:g_ 2-PR:0

PARAM _ GRTE
201 2 P-1 0840, 0850

P-3 0095, 0180
v02 2 0859, 1070

P-1
P-3 DCSS, D180

F{g. 6

xxx MEMORY MRAP =xx

MEMORY-BLOCK QVR

LIST MODE (P-1,2,3) . 52 - 63
$$ 1-PARA PHA P-4 .00 - 07
P-S 08 - 15
P-6 16 - 17
REDUCED SPECTRA #-01 (P-2) 18 - 25
#-02 (P-2) 26 - 27
Fig. 7
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x PRESET

TIMER

CURRENT

LIVE TI
LIVE TI
LIVE TI
LIVE TI
LIVE TI
LIVE TI
LIVE TI
LIVE TI

MER- PRM—1
MER PRM—2
MER PRM-3
MER PRM-U
MER PRM-5
MER PRM-6
MER PRM-7
MER PRM-8

TIMER (0.1 SEC)

USE CLO
CURRBRENT

CK =
(CAUNT)

i

351
FSe

LT2
LT
LT6

LTS
LT7
LT8

1000000
10KHZ
2000000000

« DUMP FILE x

LIST DUMP FILE

MMO: L STMBO0/CR/ID: 1

SPCT DUMP FILE ﬂﬁ}:SPCTHL/CH/ID:l/DP:3/MU:MNHg‘

Fig. 8
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T AT RS0, (16KWI 14 £y FICHEH)

D 2 LRI PLDEF oY AMOHT Y FREERKR0 Ey b (~10°H 72 )
FTHARTH S,

P VAR E-F

B354 -2 —FTONZ - FINEAZT I, EHTL2TNTOADCIKRAEICA R
DOH -1k BADCOT FLR -« F—44 HEAEY -HO/y 7 7 —FHRICEET 5,

”777—@2O®ﬁﬁﬂﬁﬂéﬂ,ﬁﬁ@”v77_ﬁ—ﬁﬂﬂﬂﬁ‘%@WEH@%
FoFFvTEN BETAF—FELIRFONy 7 7 —IlE &S ENTI ( HRS
heEB LT EELDET,

T VR E— FIREREOLTHE, W20 DADCKE-TRESH LT - 410
LT MOADCICL R F— 2 DOHLWBATY — tEPF AT PV (Y Fa -2 F- R
~~g p) AR L, B4R -OFICERT S EMHEDL, VT2 A F 2T}
eI, F-4REER v/ 74 (ATOMIC) & -T1 /4 N TITH b,

FROIBEONET - Mk HEATY)—OER (20KW) A EENTREICET L
THHICENTERTH 5,

Fo IS OLTHE, T 4 NEB mESOv- LERKESE ADCO YA T £
4 RESHBEISH B, TEOHMEEOHROIDICIZF » YA VD R — 7 —Hifibh
3, ChooRERE WERORRZ PV EERILT T 7 492+ F 4 A7V 4 BICRRE
h, WESENEZ 7 P ERICEBRT - TR SN, 7 2 UERE, BLUE-— 4
BHEEEICOVTIE, IPREHRICT ) £y MEFRET X2,

FoaEE—FP L)ty MEAZEE T 3R, APRECANEZTNTROHETHE
B75¢ F—AWEEEHRETINIT2 A7 428 L (INITX2¥ON) 77 157
F 4R A ECHEBEBFREBEANTLIZITE,

17852 B8 =+ RRY b, 2854 ~F— AT bV BEEFYFa—RAF - ARy
FAEDRRY R F— 4k F— 4 INEE I ORETOPECON /4 v LODUMP — ST
ARTH% v%20ONL, DUMP4 X7 %EB ¥ 5 LilL-» THRT -7 BRI NE, 127
L OBEROEEICE - T, 7 — 5 [REHS IHRIBIC » 2 BICHEBKICDUMP 2 2 7
LEB sS4 F-2AESVTTEIEGMES,

7 — s NEO—ESE L1t START K2 YOOFFIC L - TH 548 7 — £ RMKRSAE v
LEHBEENT Y €y MECEE LICBAICH BHC —IRE I DIREICIE 5,

F - S UEAKRT T 2881, PHAKRSE Y 40FF 43, ThiCk-T, §NTDEA I
Z0BEART T 5,

52 F—§ -EFUVLYT

F—2 =8 vISONBEENEDIE RERTORRIIVE Ry —F- FA<-F
DETHY, TCOPECONNFVDRIFICL TS F7 4 97 - F 4 AT A LICRRT
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AT EMHES,

F—4 -2z VU LTIE DSUP# A2 L DSCONZRIMIERIILE, TH
LMAAIICE S TT I T 4w Fyg AF VA RCERRENHEER HDCOPY 4R 7iC
L oTrn—Far~422EhTEs%, HDCOPYid, OPECON/¥# 2 F@OHARD COPY
K4 YONIKL-TDSCONZ R ILDEHINS,

LT €240 v/ oRREBBZ3H0ID0THBRIZD~S,

D RARJ bA-F— 2 DER

2GR ER IR T AN 57497 T4 AT VLA LILRREN B, &
FETBARI PLORRIE HEAE) DT - w9 TEBRBLT, ZOAR7 t A
DPRMENTVER) FVEBRORET oy 7 (1 7oy 7=256W) & 27 bk
LAEEETAI LI L - TRANS, £F ) -7y i3, F-2NEOYVHREDER
BTT 37 497 T 4ZA7TA LiZkRrahddy, F—2WEFTHOPECON/ Y41 D
MEMORY MAP## YONiZ k¥, 742714 LiCETRINB,

D 1€ 2 —&—+ 27 b

BlEsic 4 DFETORARY b (BRARY PAOBARIZL096 Fv v 0) 2&RF T 5
CEMTED, ) 2TRRENEETNAETH S, ENFADIRS PAMIZONT, R
Ry PV EOHEORII~Y—H— (+H) 2FRT T LMK TOBEEZOROT ¢
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