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# # 4070485321 : MAJOR NUCLEAR TECHNOLOGY

KEY WORD: COMPUTED TOMOGRAPHY / GRAMMA CT
SEKSAN SATHUTHAM : DEVELOPMENT OF THE COMBINED TRANSMISSION AND
EMISSION TECHNIQUE FOR COMPUTED TOMOGRAPHY. (THESIS TITLE) THESIS
ADVISOR : ASSOC.PROF. SOMYQOT SRISATIT, THESIS COADVISOR : ASSIST.PROF.
ATTAPORN PATTARASUMUNT, 87 pp. ISBN 974-347-244-4.

The purpose of this research is to develop the combined transmission and emission technique
for computed tomography which would be useful for nondestructive inspection by modifying the
available gamma ray transmission scanning system. A 30 mCi Cs-137 gamma source was used as
the transmission source, meanwhile a 2 WLCi Cs-137, a 5 and a 500 UCi Ir-192, a 180 UCi Tc-99" an
865 UCi 1-131 were filled in 10 test objects used as the emission sources. A 2'x2" Nai(Tl) scintillation
detector with 3 mm beam collimator and multichannal analyzer (MCA) were used in measuring the
transmitted and emitted photons. The data acquisition system was continuously controlled by
microcomputer via the previously developed interface card. The maximum dimension and weight of

the specimen that could be tested by this system are 30 cm in diameter and 500 g respectively.

From the 10 specimens testing using the combined transmission and emission technique,

quality of the computed tomographic images were found to be satisfactory.

Department : Nuclear technology Student’'s signature ...........ococoiii
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MODE SET FLAG : 1 =ACTIVE

CONTROL WORD 8255
GROUP A 6
MODE SELECTION 00 = MODE 0, 10 = MODE 1 1 o7 A 7L> PA7-PAO
1X = MODE 2 0 be
0 D5
PORT A 0=0UTPUT 1 =INPUT | 0 D4 4744 PC7-PC4
PORT C (UPPER) 0= OUTPUT 1 =INPUT | 1 D(I3:> C

4

D2 474 PC3-PCO

GROUP B D1 8
B AP PB7-PBO

MODE SELECTION 0=MODEO 1 =MODE 1 1 DO

o o

PORT B 0 =0UTPUT 1 =INPUT

PORT C (LOWER) 0= OUTPUT 1 =INPUT
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DECLARE VARIABLE ***#tsstirtirrsiis
DIM AREA(3) AS STRING * 7

DIM CR(179, 3) AS LONG

DIM QN, RMD, TMD, SPACE, CSD, NEP, RAYSUM AS INTEGER
CONST X2 = 240 'Value at normal state of port A

MENU: "exsissssineircissrs MAIN MEN **#sssscireinsc
CLS : SCREEN 3:

LINE (0, 0)-(719, 347), , B

LINE (139, 39)-(580, 279), , B

LINE (140, 40)-(579, 147), , B

LOCATE 5, 22: PRINT "DEVELOPMENT OF THE COMBINED TRANSMISSION AND"
LOCATE 6, 19: PRINT "EMISSION TECHNIQUE FOR COMPUTED TOMOGRAPHY"
LOCATE 8, 28: PRINT "MR.SEKSAN SATHUTHAM"

LOCATE 9, 25: PRINT "DEPARTMENT OF NUCLEAR TECHNOLOGY"

LOCATE 10, 29: PRINT "CHULALONGKORN UNIVERSITY"

LOCATE 12, 35: PRINT "MAIN MENU"

LOCATE 14, 30: PRINT "1. SCANNING OBJECT"

LOCATE 15, 30: PRINT "2. MCA TESTING"

LOCATE 16, 30: PRINT "3. MOTION TESTING"

LOCATE 17, 30: PRINT "4. EXIT"

LOCATE 19, 36: PRINT "CHOOSE:": Q$ =""

WHILE INSTR("1234", Q$) = 0

Q$ = INPUTS(1)

WEND

IF Q$ ="1"THEN GOTO SCAN

IF Q$ = "2" THEN GOTO MCAT

IF Q$ = "3" THEN GOTO MOTT

OUT 771,137: END

SCAN SCANN'NG OBJECT Fkkkkokkkkkhkkkkkkkkk

Declare Variable *kkkkkkkkkkkhkkkkhkkkkk
DIM DFN(3) AS STRING * 8
DIM DSA, NPF, SPN, LPS, MPS, SRN, NRS, FREE, X0, X1, YO, Y1 AS INTEGER

FREE = 5 'Free step when change translation direction
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KRRk hKkAhkAhKkhkhkkhkkhx

Input operating description
DOUNTILQ$ ="Y"ORQ$ ="y"
CLS
LOCATE 2, 25: PRINT "OPERATING DESCRIPTION"
LOCATE 4, 10: PRINT "ROTATION MOTOR DELAY [MIN=500]: "; : INPUT ", RMD
IF RMD < 500 THEN RMD = 500: LOCATE 4, 40: PRINT RMD
LOCATE 5, 10: PRINT "TRANSLATION MOTER DELAY [MIN=60]: "; : INPUT ", TMD
IF TMD < 60 THEN TMD = 60: LOCATE 5, 43: PRINT TMD
LOCATE 6, 10: PRINT "MCA SERIES (1) 35 (2) 40 :": SPACE =0
DO UNTIL SPACE >0
LOCATE 6, 37: INPUT "™, Q$
IF Q$ ="1" THEN SPACE = 3
IF Q$ ="2" THEN SPACE = 2
LOOP
LOCATE 6, 40: PRINT "DELAY [MIN=2000]: "; : INPUT "™, CSD
IF CSD < 2000 THEN CSD = 2000: LOCATE 6, 57: PRINT CSD
LOCATE 7, 10: PRINT "NUMBER OF ENERGY PEAK (1,2 OR 3):": NEP =0
WHILE NEP <1 OR NEP > 3
LOCATE 7, 45: INPUT ™, NEP
WEND
FOR1=1TO NEP
LOCATE 7 + 1, 10: PRINT "DATA FILE NAME FROM ENERGY"; I, I/ 100
LOCATE 7 + 1, 39: PRINT "[CTDATA"
LOCATE 7 + 1, 47: PRINT "]2" INPUT."™, DFN(I)
IF ASC(DFN(l)) = 32 THEN
I$ = MIDS(STRS(1), 2, 1)
DFN(l) = "CTDATA" +1$: LOCATE 7 -1, 50: PRINT-DEN(I)
END IF
NEXT |
LOCATE 7 + 1, 10: PRINT "DEGREE per STEP (7.2, 14.4 OR 36):": DSA =0
DO UNTIL DSA >0
LOCATE 7 + |, 46: INPUT ™, QN
IF QN =7.2 THEN DSA =1
IFQN =144 THEN DSA =2



IF QN = 36 THEN DSA =5
LOOP
LOCATE 8 + 1, 10: PRINT "NUMBER OF PROFILE [MAX=": QN = 360 / QN
LOCATE 8 + [, 33: PRINT MID$(STR$(QN), 2, 2); : PRINT "l:": NPF = 0
WHILE NPF <1 OR NPF > QN
LOCATE 8 + I, 38: INPUT "™, NPF
IF NPF = 0 THEN NPF = QN: LOCATE 8 + [, 37: PRINT QN
WEND
LOCATE 9 + |, 10: PRINT "START AT PROFILE NUMBER [MAX=": SPN =0
IF NPF = QN THEN
LOCATE 9 + 1, 34: PRINT "1 ": SPN =1
ELSE
LOCATE 9 + [, 39: PRINT MID$(STRS(QN - NPF + 1), 2, 2); : PRINT "T."
WHILE SPN <1 OR SPN + NPF > QN + 1
LOCATE 9 + I, 43: INPUT ", SPN
IF SPN =0 THEN SPN = QN - NPF + 1: LOCATE 9 + |, 42: PRINT SPN
WEND
END IF

LOCATE 10 + I, 10: PRINT "MILIMETER PER STEP (2 OR 3):": LPS = 0: MPS =0

DO UNTIL LPS >0
LOCATE 10 + I, 39: INPUT ™, MPS
IF MPS =2 THEN LPS =67
IF MPS = 3 THEN LPS =100
LOOP
LOCATE 11 + 1, 10: PRINT "START AT RAYSUM NUMBER [MAX=": SRN = 0
LOCATE 11 +1,:38: PRINT MID$(STR$(180 / MPS), 2, 2); : PRINT "T."

WHILE SRN' <1 OR SRN > 180 /' MPS

LOCATE 11 + I, 43: INPUT "™, SRN

IF SRN = 0 THEN SRN = 1: LOCATE 11 + |, 42: PRINT SRN
WEND
NRS =1+ 360/ MPS -2 * SRN
LOCATE 12 + [, 10: PRINT "NUMBER OF RAYSUM :"; : PRINT NRS
LOCATE 14 + |, 20: PRINT "ABOVE DESCRIPTION IS CORRECT (Y OR N):"
WHILE INSTR("NnYy", Q$) = 0
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QS = INPUT$(1): LOCATE 14 + |, 57: PRINT Q$
WEND
LOOP

OPENFD: Open file and device ***#*xxiariasi
IF SPN > 1 THEN

LOCATE 19, 20: PRINT "APPEND DATA TO THE OLD FILE (Y ORN):": Q$ =

WHILE INSTR("NnYy", Q$) = 0
Q$ = INPUTS$(1): LOCATE 19, 58: PRINT Q%
WEND
END IF
IF SPN =1 OR INSTR("Nn", Q$) = 0 THEN
FOR1=1TO NEP
ON ERROR GOTO DISKERR
OPEN DFN(I) FOR OUTPUT AS #l + 1
CLOSE #l + 1
NEXT |
END IF

OUT 771, 137: OUT 768, X2 'Control port to normal state

DlSKERR Thkkkkkhkhhkhhkkhhhhkk EI"I"OI" hand“ng
ERRNUM = ERR
IF ERRNUM > 0 THEN

BEEP
SELECT CASE ERRNUM
CASE 61
PRINT "DISK 1S FULL .PLEASE REPLACE DISK"
CASE 64
PRINT "BAD FILE NAME ..PLEASE RENAME THE FILE"
CASE 71
PRINT "DRIVE IS NOT CLOSE ..PLEASE CHECK DRIVE"
CASE ELSE
PRINT "ERROR NO"; : PRINT ERRNUM
END SELECT
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Q$ = INPUT$(1): GOTO OPENFD
END IF

Move 10 Origin point **ssssssnsssss
LOCATE 20, 20: PRINT "PLEASE CHECK MCA WHEN SETTING ORIGIN"
OUT 768, 112: OUT 768, X2 'Stop collect in

GOSUB RESETR: GOSUB RESETT

X0=0:X1=1

DATOR; "****+ssssssnnnnnnns Dotact gt OFigin pOiNt =k kikcrrrrss
LOCATE 20 + X0, 20: PRINT "PRESS ANY KEY WHEN MCA READY TO TEST"
Q$ = INPUT$(1): X0 = 1: RAYSUM =1
GOSUB MCAC: GOSUB MCAR
FORI=1TO NEP

LOCATE 20 + |, 20: PRINT "ENERGY"; I; "INITIAL AREA"; CR(1, I)
IF CR(1, 1) > 1000000 THEN
LOCATE 20, 20: PRINT "PLEASE REDUCE MCA MEASURING TIME "
GOSUB DATOR
END IF
NEXT |

Se|eCt mOde Fkkkhkkhkkkkh kK hkkhx

LOCATE 24, 20: PRINT-"OPERATING IN CONTINUOUS MODE (Y OR N):"; : Q$ =

WHILE INSTR("NnYy", Q%) = 0
Q$ = INPUT$(1): LOCATE 24,59: PRINT Q$;
WEND

MOVe 10 Starting point #*s s xsssrssrs

OUT 769, 3 'Return first rotation step

FORROT =1TO SPN

NEXT ROT

OUT 769, 0 'Park rotation motor

OUT 768, X2 + 3: 'Return first translation step

FOR TRAN = 1 TO SRN + 12 / MPS 'Free distance
GOSUB TRANSF
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NEXT TRAN

P

Display screen
FOR ROT =1 TO NPF
CLS : SCREEN 3
LINE (3 +2*MPS, 49)-(3+2* (360 - (2 * SRN - 1) * MPS), 301), , B
LOCATE 2, 34 - SRN * MPS / 6: PRINT "PROFILE NUMBER"; ROT
PRINT "log N": LOCATE 18, 32: PRINT "RAYSUM NUMBER"
FOR [ =1TO NEP: LOCATE 18 + |, 32: PRINT "ENERGY"; I; "AREA": NEXT |
LINE (242, 244)-(450, 274 + 14 * NEP), , B
FORI=1TO7
LOCATE 1 +1*3, 1: PRINT MID$(STRS$(7 - 1), 2, 1); "-"
NEXT |
PRINT " 0": LOCATE 24, 35 - SRN * MPS / 6: PRINT "Distance (cm)";
FOR1=1TO INT((360 - (2 * SRN) * MPS) / 50)
LOCATE 23,1 * 11: PRINT | * 5
NEXT |

Kk Kk kdkdokkkokok ok okkokkkkk

Detection and translation
FOR RAYSUM = X0 TO NRS STEP X1 'Step 1 for forward -1 for revert
GOSUB MCAC: GOSUB MCAR: LOCATE 18, 45: PRINT RAYSUM
FORI=1TO NEP
IF CR(RAYSUM, I) < 1 THEN CR(RAYSUM, I) = 1
LOCATE 18 + I, 45: PRINT CR(RAYSUM, )
Y1 =301 - LOG(CR(RAYSUM, 1)) /LOG(10) * 42
CIRCLE (RAYSUM * 2 * MPS + 3, Y1), I'Plot profile
IF RAYSUM = X0 THEN
LOCATE Y1 /14, 2+ X1+ X0 *MPS/ 5: PRINT "Energy"; |
ELSE
Y0 = 301 - INT(LOG(CR(RAYSUM - X1, 1)) / LOG(10) * 42)
LINE ((RAYSUM - X1) * 2 * MPS + 3, YO)-(RAYSUM * 2 * MPS + 3, Y1)
END IF
NEXT |
OUT 768, 208: OUT 768, X2 + 3
IF RAYSUM = NRS THEN 'Prepare to change translation direction
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SWAP FREE, LPS
IF X1 >0 THEN GOSUB TRANSR ELSE GOSUB TRANSF
SWAP LPS, FREE
ELSE
IF X1 >0 THEN GOSUB TRANSF ELSE GOSUB TRANSR
END IF
NEXT RAYSUM

Profile saving and rotatign **### s s
IFQ$="N"ORQ$="n"ORQ$ ="R"OR Q$ ="r" THEN
LOCATE 20, 20: PRINT "CONTINUOUS MODE (Y OR N) OR REPEAT (R):": Q$ =""
WHILE INSTR("NnRrYy", Q$) = 0
Q$ = INPUT$(1): LOCATE 20, 60: PRINT Q$
WEND
END IF
IFQ$ ="R"OR Q$ ="r" THEN
ROT = ROT -1
ELSE
FORI=1TO NEP
OPEN DFN(l) FOR APPEND AS #1 + 1
FOR RAYSUM =1 TO NRS + X0 - 1
WRITE #I + 1, CR(RAYSUM,; 1)
NEXT RAYSUM
CLOSE #1 + 1
NEXT |
OuT 769, 3
IF ROT = NPF THEN
FORROT =1 TO NPF - 1: GOSUB ROTR: NEXT'ROT
ELSE
GOSUB ROTL
END IF
OuT 769, 0
END IF
SWAP X0, NRS: X1 = X1 * -1 'Change translation direction
NEXT ROT
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MOve back **wsistssisininiis
OUT 768, X2 + 3

FOR TRAN =1 TO SRN + X0: GOSUB TRANSR: NEXT TRAN
OUT 768, X2: GOTO MENU

MCAT: "ssssssssessisissres MOA TESTING *rwsessistntsisins
CLS : SCREEN 0
LOCATE 4, 35: PRINT "MCA TESTING"
LOCATE 6, 30: PRINT "OPERATING DESCRIPTION"
LOCATE 8, 25: PRINT "MCA SERIES (1) 35 (2) 40 :": SPACE = 0
DO UNTIL SPACE > 0
LOCATE 8, 52: INPUT ™, QN
IF QN =1 THEN SPACE =38
IF QN =2 THEN SPACE = 2
LOOP
LOCATE 9, 25: PRINT "COLLECT STATUS DELAY [MIN=3000]: "
IF CSD < 100 THEN SCD = 100: LOCATE 9, 56: PRINT SCD
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; - INPUT ™, CSD

LOCATE 10, 25: PRINT "NUMBER OF ENERGY PEAK (1, 2 OR 3):": NEP = 0

WHILE NEP <1 OR NEP > 3
LOCATE 10, 60: INPUT ™, NEP
WEND
LOCATE 12, 36: PRINT-"MCA MENU"

LOCATE 14, 22: PRINT"1. SET NEW OPERATION 5. CLEAR DATA"

LOCATE 15, 22: PRINT "2. START COLLECT 6. CHECK COLLECT STATUS"

LOCATE 16, 22: PRINT "3. STOP COLLECT 7. CHECK' BUSY
LOCATE 17, 22: PRINT "4. READOUT DATA 8. EXIT"
LOCATE 19, 36: PRINT "CHOOSE:": QUT 771, 137: OUT 768, X2
WHILE INSTR("8", Q$) = 0

Q$ = INPUT$(1): LOCATE 19, 43: PRINT Q$

IF Q$ ="1" THEN CLOSE #1: GOTO MCAT

IF Q$ ="2" THEN OUT 768, 224: OUT 768, X2

IF Q$ ="3" THEN OUT 768, 112: OUT 768, X2

IF Q% ="4" THEN

GOSUB MCAC: RAYSUM = 1: GOSUB MCAR

STATUS"



FORI=1TO NEP
LOCATE 20 + I, 25: PRINT CR(1, 1)
NEXT |
END IF
IF Q$ ="5" THEN OUT 768, 208: OUT 768, X2
IF Q% ="6" THEN
OUT 768, 224: OUT 768, X2
FOR =1 TO CSD: NEXT | 'Collect status delay
DO UNTIL QN = 64
QN = 64 AND INP(770)
LOCATE 21, 25: PRINT "COLLECT STATUS IS LOGIC ON (HIGH)";
LOOP
LOCATE 21, 25: PRINT "COLLECT STATUS IS LOGIC OFF (LOW)"; : QN =0
END IF
IF Q$ ="7" THEN
RAYSUM = 1: GOSUB MCAR
FORI1=1TO CSD: NEXT |
DO UNTIL QN = 64
QN =64 AND INP(770)
LOCATE 21, 25: PRINT "BUSY STATUS IS LOGIC ON (HIGH)";
LOOP
LOCATE 21, 25: PRINT "BUSY STATUS IS LOGIC OFF (LOW)"; : QN = 0
END IF
WEND

GOTO MENU

MOTT: Hrsissrsmrsircircis MOTION TESTING *+*#sssssirsinisis
CLS: SCREEN 0
LOCATE 4, 34: PRINT "MOTION TESTING"
LOCATE 6, 30: PRINT "OPERATING DESCRIPTION"
LOCATE 8, 24: PRINT "ROTATION MOTOR DELAY [MIN=10]: "; : INPUT ", RMD
IF RMD < 10 THEN RMD = 10: LOCATE 8, 54: PRINT RMD
LOCATE 9, 24: PRINT "TRANSLATION MOTOR DELAY [MIN=10]: "; : INPUT ", TMD
IF TMD < 10 THEN TMD = 10: LOCATE 9, 57: PRINT TMD
LOCATE 10, 24: PRINT "NUMBER OF REPETITION [MIN=1]:"; : INPUT ™, DSA



IF DSA < 1 THEN DSA = 100: LOCATE 10, 54: PRINT DSA:
LOCATE 12, 35: PRINT "MOTION MENU": LPS = DSA
LOCATE 14, 20: PRINT "1. SET NEW OPERATION 5. TRANSLATE FORWARD"
LOCATE 15, 20: PRINT "2. ROTATE LEFT 6. TRANSLATE REVERT"
LOCATE 16, 20: PRINT "3. ROTATE RIGHT 7. TRANSLATE TO ORIGIN"
LOCATE 17, 20: PRINT "4. ROTATE TO ORIGIN 8. EXIT"
LOCATE 19, 36: PRINT "CHOOSE:": OUT 771, 137
WHILE INSTR("8", Q%) = 0
Q$ = INPUTS(1): LOCATE 19, 43: PRINT Q$
IF Q$ ="1"THEN GOTO MOTT
IF Q$ ="2" THEN GOSUB ROTL
IF Q$ ="3" THEN GOSUB ROTR
IF Q$ = "4" THEN GOSUB RESETR
IF Q$ ="5" THEN GOSUB TRANSF
IF Q$ ="6" THEN GOSUB TRANSR
IF Q$ ="7" THEN GOSUB RESETT
WEND
GOTO MENU

SUBROUTINE MCA CONTROL #sstsssssssnrtns
MCAC: Mrsssrsixrsixrsrcrss MO otaff Collant HFrtssrtrstsrstns
DO UNTIL QN =192
QN = 192 AND INP(770) 'Busy and collect status in
LOOP
OUT 768, 208: OUT 768, X2 'Clear data.in
FORI=1TO CSD: NEXT |
DO UNTIL QN =128
QN =128 AND INP(770) 'Busy status out
LOOP
OUT 768, 224: OUT 768, X2 'Start collect in
FORI=1TO CSD: NEXT |
DO UNTIL QN = 64
QN = 64 AND INP(770) 'Collect status out
LOOP
RETURN
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MCAR: "ssskrsirrsirriees MOA readout F - sessstnresiis
OPEN "COM2:9600,n,8,1" FOR INPUT AS #1
OUT 768, 176: OUT 768, X2 'Start readout in
FOR | =1TO 4'Series35=3,40=4
INPUT #1, A$
NEXT |
FORI1=1TO NEP
FORJ = 1TO 2'Series35=3,40=2
INPUT #1, AS
NEXT J
AREA(l) = MID$(AS$, 32, 8) '(A$, 32, 8)FOR#40/(A$, 32, 7)FOR#35
CR(RAYSUM, I) = VAL(AREA(I))
NEXT |
CLOSE #1
RETURN

SU BRO UTl N E ROTAT'ON Kk ko k ok ok ok ok ok ok ko ok kk

ROTL: "*#sxsssirsirssincis Rotation |eft
FORI=1TO DSA
OUT 769, 3: FOR J =1 TO RMD: NEXT J
OUT 769, 6: FOR J = 1.TO-RMD: NEXT J
OUT 769, 12: FOR J = 1 TO RMD: NEXT J
OUT 769, 9: FOR J =1 TO RMD: NEXT J
NEXT |
RETURN

ROTR Rotation Fight *4*s#+#axssxmmes
FORI=1TO DSA
OUT 769, 3: FORJ =1 TO RMD: NEXT J
OUT 769, 9: FOR J = 1 TO RMD: NEXT J
OUT 769, 12: FOR J =1 TO RMD: NEXT J
OUT 769, 6: FORJ =1 TO RMD: NEXT J
NEXT |
RETURN
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SUBROUTINE TRANSLATIQN *#essiii
TRANSF: "esssssssssrsceres Translation forward s ssssmsessirss
FORI=1TOLPS
OUT 768, (3 OR X2): FOR J =1 TO TMD: NEXT J
OUT 768, (9 OR X2): FOR J =1 TO TMD: NEXT J
OUT 768, (12 OR X2): FOR J =1 TO TMD: NEXT J
OUT 768, (6 OR X2): FOR J =1 TO TMD: NEXT J
NEXT |
RETURN

TRANSR: Hsirsisirsirsinion Trans|ation reyert ** s skt iini
FORI=1TOLPS
OUT 768, (3 OR X2): FOR J =1 TO TMD: NEXT J
OUT 768, (6 OR X2): FOR J =1 TO TMD: NEXT J
OUT 768, (12 OR X2): FOR J =1 TO TMD: NEXT J
OUT 768, (9 OR X2): FOR J = 1 TO TMD: NEXT J

NEXT |
RETURN
SUBROUTINE SET ORIGIN POINT *#emam
RESETT: Translation to Origin *hkkkkkkkkkkhkkkkkkkkx

OUT 768, (3 OR X2): FOR I = 1 TO TMD: NEXT |
A = (16 AND INP(770)): IF A= 16 THEN RETURN
OUT 768, (6 OR X2): FOR | =1 TO TMD: NEXT |
A= (16 AND INP(770)): IF A= 16 THEN RETURN
OUT 768, (12 OR X2): FOR | =1 TO TMD: NEXT |
A =16 AND INP(770)): IE A= 16 THEN RETURN
OUT 768, (9 OR X2): FOR1 = 1 TO TMD: NEXT |
A= (16 AND INP(770)): IF A = 16 THEN RETURN
GOTO RESETT

COMPLETE PROGRAM FOR KKK IKKKKFKIRK KKK KR KRR
l**************TRANSM|SS|ON AND EMlSSION SCANN'NG Kkhkkkkkkhkkkkkhkkkkkkkkkkx
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PIN SIGNAL DESCRIPTION

1 AA GROUND

2 BA RECEIVED DATA (IN FROM DEVICE)
3 BB TRANSMITTED DATA (OUT TO DEVICE)
4 CA READY TO SEND (IN FROM DEVICE)
5 CB CLEAR TO SEND(OUT TO DEVICE)
6 cc DATA SET READY

7 AB GROUND

8 CF RECEIVED LINE SIGNAL DETECTOR
1 - FLAG (IN FROM DEVICE)

18 - 5411 EXTERNAL ENABLE

20 cD DATA TERMINAL READY

23 - TTY BOUD SELECT

25 - BUSY (TO DEVICE)
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