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Development of a data acquisition and analysis system
for multi-dimensions and multi-events

Yuho TAKAHASHI, Hideaki OHGAKI, Seiji HIGUMA
Satoru IMABEPPU, Kenji URASE, Yasuyuki FUJITA
Hironori MAESAKO, Hitoshi KAMETANI*, Hidenobu IJIRI**
Masaru MATOBA™, Takeji SAKAE™* and Norihiko KOORI***

A multi channel analyzer (MCA) system that consists of ratio to digital converters (RDC's), ADC’s and a mic-

rocomputer has been developed.
dimensions and multi-events.
for Nuclear Physics (RCNP).

It has been tried to realize a data acquisition and analysis system for multi-
Physics experiments have been performed using this system at Research Center

The detailed diagram and operation of the data acquisition and analysis system and some examples of

mesurement have been described.
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EAI60% BEBISMARRE %75 £1% — 63—
xxxxx%%  JNLIS3.ASM EXAXXXXXXXAXXXXEXXAXRAXXXRXXR
* *
* Interrupt - *
* List-Mode Asemmble Program for MCA-LISTS %
* 1985% 18 178 *
* *
’ ORG 0BOOOH
EF3F ISTORE:SQU OEFIFH ;Interrupt Level Store Address
ESF1 INFLAG:EQU O0ESF1H ;Interrupt Flag Address
ESC3 ILEVEL:EQU O0ESC3H ;Interrupt Level Address
00Ed PORT: EQU O0EdH 38214 Current Status Register Port Address
BOSE NOUAOD:EQU OBODSEH ;Data Now Ad. Stack Address
ESFC ENDAQO:EQU O0ESFCH ;Data—in Memory End Address
BEO1 STAQO1:5QU OBEO1H ;Top Address for ADC-1 Spectrum Mode
c201 STADD2:SQU OC201H ;Top Address for AOC-2 Spectrum Mode
; b
;¥Disable Interrupt
;*Save Register
8000 CS PUSH 8C
8001 0S PUSH DE
8002 ES PUSH HL
8003 F3 PUSH AF
;%¥Store Level Data
BO04 3AC3ES L0 A, (ILEVEL)
BOQ7 FS PUSH AF ;Save Lewvel
;*Set Interrupt’ Level
8008 304 LD  A,04H s INTA Level
800A 03Ed ouT (PORT),A
BOOC 323F&F LD (ISTORE)},A
BOOF 32F1E$ Lo CINFLAG),A
8012 F8 El ;Enable Interrupt
3
;¥Get AOC Data-1
8013 0403 LD B8,03H ;Set Crate No. for ADC-1
8015 O0ECO L0 C,OCOH ;Set CCP-3US Register No. for AOC-1
8017 CDa780 CALL INPAODC
801A ES PUSH HL ;Get ADC-1 Data
i%Get ADC Data-2
8018 0404 LD B,04H ;Set Crate No. for ADC-2
8010 C04780 CALL INPAOC ;Get AOC-2 Data
;!Se: Oata to Memory-2
8020 320 Lo A,020H ;Set ADC-2 Number
8022 1101C2 LO DE.STADOD2 ;Set Top Memory Address for ADC-2
B025 COS2E0 CALL SETMEM
;*Set Data to Memory—1
B0D28 EL POP HL ;Set ADC~1 Data
8029 3E10 L0 A,010H ;Set ADC-1 Number
8028 11018E LD DE,STADD1 ;Set Top Memory Address for ADC-1
802E C05280 CALL SETMEM
;*Output Transfer 0.K. R
8031 E079 QuT (C),A ;O0utput Transfer 0.K. for ADC-2
B033 0403 Lo 8,03H
B03S ED79 out (C),A ;Output Transfer 0.K. for AOC-1
?*Restore Level
8037 F1L POP  AF
8038 323FEF LD (ISTORE),A
8028 D3E4d QUT  (PORT),A .
BO30 F1 POP  AF sRestore Register
BO3E EL POP HL
BO3F 01 POP OE
8040 C1 pPoP 8C
8041 00 NOP
8042 C9 RET
8043 00 NOP
8044 00 NOP
B0O4S 00 NOP
BD4é 00 NOP
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INPADC
Input ADC Data Subroutine i

»
;
H
H
3
I

BD4? ED78 NPADC:IN A, (C) ;Get Upper 8bits Data
8049 &7 H,A
804A 0C INC C
8048 ED78 IN  A,(C) ;Get Louer 8bits Data
BDAD &F LD L,A
B8D4E 0D DEC C
BD4F C9 RET
H
8050 00 NOP
B80St 0O NOP
H
H
H SETMEM
;| Set ADC-Data to Memory
H Subroutine
H HL;AQC Gata
H OE;Top Menory Address
H A ;ADC Number
;¥Set ADC-Data to Spectrum Mode Memory
8052 CS SETMEM:PUSH 8C
8053 CB&8C RES 7,H slet HC7>=0
8055 €874 B8IT Q6H,H 3If HC65>=0 Then Z=1 Eles Z=0
B0OS7 CB84 RES 0Q&H,H sLet HC6>=0
8059 280S JR  Z,DOWN ;If  Z=1 Then go to DOUN
8058 010000 L0 8C,0H ;for UP
BOSE 1803 JR  CON 390 to CON
3
8060 010002 OOUN: LD BC,0200H ;for QOWN
8063 ES CON:  PUSH HL 3;Save ADC-Data
; ¥Convergion Gain
8064 CB2C SRL H
8066 CB1O RR L
8048 CB3C SRL H
806A €810 RR L
804C CB3C SRL H
BOSE CB1D RR L
8070 CB3C SRL H .
8072 C810 RR L sHL=INT(HL/16)
8074 29 ADC  HL,HL sHL=HL %2
8075 19 ADD HL,DE
BD76 09 ADD HL,BC ;Set Effective Memory Address
8077 34 INC (HL) ;Add One
8078 2002 JR NZ,SETDAT ;If not Carry Quer Then go to LOOP
807A 28 DEC HL ;for Carry QOuer
8078 34 INC  (HL) ;Add One

#*Set ADC-Data to List Mode Memory

; #Check Address
B0O7C 2A%EB0 SETOAT:LD HL , (NOUADD) ;Set Nou Address

BO7F 11FCES Lo OE,ENDADD ;Set End Address
8082 ES PUSH HL
8083 B7 OR A ;Reset Carry Flag
8p84 EDS2 S8C HL,0E ;HL =Nouw Address - End Address
BO8S E£1 POP HL
8087 D1 POP DOE ;Restore AOC-Data
8088 C1 PCP 8C
BO8Y C8 RET 2 sIf Now Ad.=End Ad. Then Return
808A 82 A0 A,D ;Add ADC Number to AOC-Qata
8088 57 Lo 0,A
BO8C 73 Lo (HL) ,E sLoad Lower 8bits Data to Memory
8080 23 INC  HL
BO8E 72 Lo (HL),0 jLoad Upper 8bits Data to Memory+1
BOSF 23 INC HU
8090 22930 Lo (NOWADD) ,HL ; Save Nou Address
8D93 C9 RET
H
8094 ENO

CON 8063 QOUN  BD&0 ENDAOQ ESFC ILEVEL E6C3 INFLAG ESFL
INPAOC 8047 ISTORE EF3F NOWADD 809E PORT  00Ea SETDAT BQ7C
SETMEM B0DS2 STADD1 8EO01 STA002 C201

Fig. 3 Program of list mode data acquisition and analysis (Tow dimensions and two events)
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