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1 INTRODUCTION

In order to verify theoretical predictions for the noise spectra in CCDs
operating in the weak-inversion modey, it has proved necessary to make
measurements of noise to a high degree of accuracy over the frequency range
of a few hertz up to tens of kilohertz. The measurement of noise to high
accuracy requires that results be averaged or integrated over a long period
of time. Such measurements are obviously suited to a computer-controlled
system, such as the one described here.

The Nicolet 446b spectrum analyser has as an cpr. TEE-488 bus
interface 2 which permits complete control and sensing o, analyser functions,
and permits the transfer of data, via the bus.

The HP-85 desk-top computer also has an IEEE-488 bus option, which
together with an extra read-only memory (the I/O ROM)6 permits easy manipula-
tion of the bus using a small set of instructions not included in the standard
Hewlett-Packard basic language5 .

This memorandum describes a computer program written with the above aims
and constraints in mind, to provide complete control and sensing of analyser
functions, and the ability to store data onto magnetic tape cassettes.
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2 PROGRAM STRUCTURE

The program is stored as three separate sections on cassette, in order
that it will fit in the basic 16K-bytes of computer memory. These three
parts are listed as appendices 1, 2 and 3, with a flow diagram (fij, 1) to
show the operation of the whole program.

2.1 Initialisation

The bus identification code entered via the keyboard enables the computer
to establish communication with the analyser via the bus. The user then
chooses the next course taken by the program, which is essentially a choice
between sections 2.2 and 2.3.

2.2 Keyboard Control

The user is presented with a sequence of 'menus"~ enabling him to select

in turn a group of controls, an individual control with its current setting
displayed, and all possible settings of the control chosen; and to change the
control setting as desired. This process continues until the user chooses to
store some data.

2.3 Data Storage

The user chooses whether he wishes to store the current data teing dis-
played by the analyser or to allow the computer to control data acquisition to
his requirements.

In the first case the computer decides on the type of data being displayed,

initialises a data file on a cassette accordingly, and stores the data on the
tape.

In the second case, the user feeds his requirements in via the keyboard,
and the computer decides on the best way to take the distribution of spectral
points requested. This is particularly important when the spectrum analyser
is fitted with the "frequency expansion" option3 , when the origin of a narrow
band of frequencies can be selected to occur at any frequency within the
analyser's range, thus ena' ding a small frequency resolution at high fre-
quencies. The computer se:s up suitable ranges for the analyser, initialises
a data tape file as above aind after the analyser has finished its data acquisi-
tion and averaging the data is transferred to the computer, the selected data
points being stored on tape. This process is repeated if it is necessary to
sweep the frequency expansion origin until the data has all been acquired.

3 SPECIAL COMM'ANDS

There are a number of commands peculiar to this particular combination of
machines which will now be described in some detail. These relate to the
transfer of instructions or data via the IEEE - 488 bus7.

In all the subsequent examples, the number denoted 'N' is the address
code of the analyser. It is an integer in the range 700-731 where the "7"
indicates the IEEE - 488 bus and the integer 0 - 31 is the code set up on the
rear panel of the spectrum analyser by the user.
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OUTPUT N; AS

This command sends an instruction to the analyser, the details of which
are defined by the character string "At".

At Instruction sent.

"L" Returns spectrum analyser to local (ie front panel)
control.

Instructs the analyser that the next information to
be transferred from the analyser is the sensing of
the current control settings.

Instructs the analyser that the next information to
be transferred from the analyser is tine or spectral
data depending on the current display.

"XXXXX" A 5 character hexadecimal representation of a 20 bit
binary number which represents the 20 bit internal
bus architecture of the spectrum analyser4. Bits 1
to 16 define the control settings, and bits 17 to 20
identify the set of controls to which the instruction
refers.

ENTER N USING "%, ZK"; At

This command sends data from the spectrum analyser to the computer, the
nature of the data being defined by a previous OUTPUT statement. The character
string AS is a 5 character hexadecimal representation as above, containing
either the current control setting, or data acquired by the analyser. The
statement 'USING "%,%K"' is an IMAGE statement which defines the format of the
data transfer . It enables the spectrum analyser's end-of-transfer character
(control 'C') to be interpreted correctLy and thus complete the bus handshake
procedures necessary at the end of a transfer of data.

4 TAPE STORAGE FORMAT

Along with the data stored by the program on tape cassettes, there is
stored some other information in order to aid subsequent analysis of the data.
This format is dependent on the type of data which has been stored. Once data
has been stored on tape, it may be processed by another program to give data
of any desired format. Below is listed the order and character type of the
data as stored onto the tape cassette.

a) Time data as displayed

Character Meaning

AI "T" - time data.

A 1024 - no of data points in data file.

BID Up to 40 characters of information entered
by the user from the keyboard.

B Bandwidth of complete spectrum (Hz).
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Character Meaning

C Lowest frequency component of spectrum
(Hz).

D(1024) 1024 data points in terms of voltage

(V).

b) Spectral data as displayed

Character Meaning

At "S" - spectral data.

A 400 - no of spectral data points
in data file.

BI Up to 40 characters of information
entered from keyboard.

C5 "HANN" or "FLAT" or "AUTO" - form
of spectral weighting'applied to data.

B Bandwidth of complete spectrum (Hz).

C Lowest frequency of spectrum (Hz).

D Spectrum analyser reference voltage
(V).

E(400) 400 spectral data points (V).

c) Spectral data acquired under computer control

Character Meaning

At "LIN" or "LOG" - Spectral data
acquired under computer control:
logarithmic or linear frequency
spectrum.

A Number of spectral data points taken.

BI Up to 40 characters of information.

B Filter bandwidth for single spectral
point (Hz).

C Number of sample averages taken.

D(A) E(A) Ordered pairs of numbers giving
measurement frequency (Hz) and
spectral amplitude (V).
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5 CONCLUSION

This memorandum is intended to enable anyone wishing to use this combina-
tion of machines to form a computer-controlled data acquisition system, to use
this particular program, or to simply modify it to their own needs. The
explanation given here will suffice for anyone with a working knowledge of
Hewlett-Packard basic, and with the aid of manuals for the equipment, to
understand the functioning of the program; a complete listing of which, together
with some annotation, is given in the appendices. In order to use the program as
it stands, however, such knowledge is unnecessary, thus providing a tool for
the user who does not wish to involve himself in the mechanics of device opera-
tion, but wishes only to gather data.
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LIST OF SYMBOLS

Al, B1 etc String variables in computer memory comprising
alphanumeric characters.

A,B, etc Numeric variables in computer memory.

A(N), B(N) etc 1-dimensional numeric array variables with N
elements in the array.

X A hexadecimal digit 0 through F.
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APPENDIX 1

1ooo r0m INTEGEW NSI(10j

I01 ENABLE KBD 229
10?0 CLEAR
!030 D[SP " NICOLET 4468 spectr

umI arial]yser"

1040 CLP "control and data a'ui
rition"

1050 DISP "software."1060 0ISP "1 P A.
Manning"

1080 DISP USING 12310 " Crown
Copyright (C) 19811"

109 WAIT 5009
1140 CLEAR R OISP "Give the code

swit ch set ting"
1150 DISP "selected for the NICO

LET"
1160 INPUT S1
1165 SET TIMEOUT ?;380 Check that device Specified is

1166 ON TIMEOUT 7 GOTO 1300 present.
1170 N=700+S1 C S=SPOLLN)
1200 ON KEY* 1,"LOCAL" GOTO 2000
1210 ON KEY* qUHP-85" GOTO 2e80
1220 CLEAR @ DISP USING 1230 ; "

Mode of control +or NICOLET
,l

1230 IMRGE 8/1K
1248 KEY LABEL
1250 GOTO 1250
1300 CLEAR @ DISP "Device no."jN

-:'not Present " If-device is absent, then
1305 ABORTIO 7 terminate iosramoperation.
1318 DISP "Program terminatin9."
1320 END
2000 OFF KEY# I @ OFF KEY* 4
2010 Oh KEY* I1.READY" GOTO 2200
2828 KEY LABEL
2030 DISP "Spectrum analyser und

er local"
2040 DiSP "control."
2050 PISP USING 1230 ; "Press ke

y when analyser is set"
206cl DISP "up as renuired"
2070 GOTO 2070
2080 CLEAR @ DISP " Please be P

atient whiist"
2090 LISP "the rest of the Proir

amme 11
2100 DISP "is being initialised"
2185 WAIT 5088
2110 CHAIN "NIC #2"
2200 PEMOTE N Address analyser to listen. Send
22e5 OUTPUT N "S" R K1=0 instruction requesting control
2210 ENTER M USING "%,%K" : Sls setting data, and read data into
2215 IF SI1"R" THEN 2240 computer an integer array SI(K)
2220 Si(K1)=HTD(S1SE1,43)
2225 K1=K1+1 R GOTO 2218
2240 CLEAR @ DISP " Be Patient

whilst next Program is bein
9 initialisedo

2245 ONIT 5000
2250 CHAIN "NIC 030



APPENDIX 2

1(0 ENRaPLE EL' 229
110 OPTION BASE 0
120 DHT F1 "0", d I " . 7" " 2" "' 3'a

118 11 .la g D5 Q '
900 iNTEGER L(15.),K(IS1.LIL2.L?

L4.L5.K1,K2..K3.K4..K5,$31..S2,

919 COM INTEGER N,SI(10-;
920 SHORT A2
1108 DEF FNC2(A$)
1110 CI=BT0'A$) R C3=21LEN(Rt> 2's complement conversion routine
1120 C4=C3/2-.5 @ IF C1>C4 THEN

CI=CI-C3
1138 FNC2=CI @ FN END
3008 CLEAR @ DISP " Front Panel

control and sense"
3e15 WAIT 200
3620 REMOTE N @ LOCAL LOCKOUT 7 Address analyser to listen.
3630 OUTPUT N -'S" @ Kl=@ Sense control status.
3646 ENTER N USING "%,%K" ; 1$S
3050 IF S1$="A" THEN 3090
3660 S1(K1)=HTO(S1$EI,4])
3065 KI=K1+l 0 GOTO 3846
3690 DISP " Which controls do x

ou wish"
3160 DISP "to sense or change-
3118 DISP
3120 OISP "0 : DISPLRY.MODE.SCRL

E,PLOTTER" Menu 1 control groupins.
3136 DISP "I INPUT,TRIG,FREQ,W

INDOW"
3140 DISP "2 CURSOPDISPLAYST

CORE"
3150 DISP "3 CONT/HOLD,I/P AMP

FREP EXP"

3160 OISP "4 FREQ. EXPRNSION 0
RIGIN"

3176 DI3P "5 REFERENCE VOLTAGE
S.

31SO OISP "6 VERT SCALEMARKER
"INT.,DIF"!

3196 OISP "7 CURSOR LOCATION,
3260 DISP "8 No. OF AVERAGES"
3205 DISP dog NO CHANGE OF SETT

INGS"
3216 DISP
3226 DISP " Select control".
3230 INPUT S2
3246 ON S2+1 GOSUB 5060,5300,560

0,5908,6200,6500.6860,71e@,
7406,4000

468 CLEAR 0 DISP " Data aquisi
tion and storaven

4665 DISP R DISP "Current spectr
al or time data"

4010 OISP "may be stored,or furt
her data "

4015 DLSP "may be aquired under
HP-85 control"

4620 DISP e DISP "K1 for storage
o data"



40825 iDiSP "K2 io disable compute
r control"

4038 D[SP "K3 to c -inue comput
or control"

4035 ON KEY# 1 GOTO 40-::
4@40 ON KEY* 2 GOTO 4500
4045 ON KEY* 3 GOTO 3000
4058 GOTO 4858
4055 CLEAR @ DISP Data storas

e Provramme beirq"
4@6@ flisp "loaded,please be Pati

ent"
4065 WHIT 5008
41075 CHAIN "NIC *3"
4508 DISP *Spectrum analyser ret

torreiru to" Returning analyser to local
4505 DiSP "local control" control.
4510 OUTPUT N ;"L"
4515 DISP L9 DISP @ OISP " GLAD T

O HAVE BEEN OF SERVICE"
4528 END
50e@ ! CODE 8 SENSE/CONTROL Menu 2 current settings for
5085 GOSUB 9508 control group based on analyser
5018 DATA "Resolution","400-LINE code 0.

5015 DATA "Display'%"TIME"..INST
"-"A'.-"B","INST and P'"*NS
T and 8","A and B"..u"+,"A+B

5020 DARTA AB."-A.+,/

5025 DATA "Horizontal scale","LI
N Xl*""LIN X4"."LOG"."LG".

50 DATA "Vertical scale".."LIN"
"LIN","LOG 6@d8","0G 12ed

5E50 DATA "Plotter". "ORIGIN","FU
LL SCALE","AT CLRSOR" "STAP
T PLOJT","*"

5E55 DATA uRverager mode', "SUM",
"DIFF", UEXPOH. "PEAK.-*

5C.60 08TA "Pverage n-umber-N"
5075 RESTORE 5010
5F,80 B$=DTBS(6S 2))
5085 L'i)=BTD(B*E1,23)
50'90 L'(2)=BTD(BSE3.E]3)
5095 L(3)=BTD(B$E7,i3)
5108d L(4)=BTD(B$E8,e3)
5185 L(5)=BTD(BSE9,18])
511@ L'6)=BTD(BSE111 123)
5115 L(7)=BTD(BSE13,163)
5128 CS=DTBS(S1(6))
5125 Ll=BTD(C$E16,16.])
5138 1-2=BTD(C*El8,1f*3)
5135 L(3)=2*L(3)+Ll
5148 L(4)=2*Lk4)+L2
5145 FOR K2=1 TO 6
5150 READ ES
5155 GOSUB 9800



5160 NEXT K2
5165 RERD ESI AI=2L(7)
5178 DISP " 7";TAB(5);E$;TAB(21)

5175 01=8 @ GOSUB 9538
5188 ON K4 GOTO 5185,5195,5285,5

220,5230,5248,5258,988
5185 RESTORE 5810
5186 GOSUB 9786
5187 NI=1 @ H2=2 1 S3=S2 @ K5=KI
5188 GOSUB 9850
5189 GOTO 5e8
5195 RESTORE 5815
5196 GOSUB 9788
5197 NI=3 @ N2=6 @ S3=S2 @ K5=K1
5198 GOSUB 9850
5199 GOTO 5686
5265 RESTORE 5825
5266 GOSUB 9788
5287 HI,N2=7 @ 53=$2 @ K5=IP(K1/2 -J

5288 GOSUB 9850
5289 NlH2=16 @ S3=6 @ K5=2SRMD(

K1'2,2>
5210 GOSUB 9858
5211 GOTO 5888
5228 RESTORE 5030
5221 GOSUB 9780
5222 N1N,2=8 1 S3=S2 @ K5=IP(KI'

2)
5223 GOSUB 9858
5224 N1,N2=1 @ S3=6 @ K5=2*RMD(

V12,2)
5225 GOSUB 9850
5226 GOTO 5000
5238 RESTORE 5058
5231 GOSUB 9780
5232 N1=9 @ N2=18 @ $3=$2 @ K5=k

5233 GOSUB 9858
5234 GOTO 5000
5240 RESTORE 5855
5241 GOSUB 970
5242 14=11 @ H2=12 @ $3=$2 @ K5=

K 1
5243 GOSUJ 9850
5244 GOTO 5088
5258 RESTORE 5868
5251 RERD E$
5252 CLERR @ DISP " ;ES
5253 FOR K2=0 TO 10
5254 OISP TABk5);K2;TRB(19);2^K2

@ NEXT K2
5255 DISP @ DISP H Select new s

eltitns";
5256 !NPUT K5
5257 I=13 @ N2=16 @ S3=$2
5258 4OSUB 9856
5259 GOTO 5080
5366 i CODE I CONTROL/SENSE

'Pt.. . .. i N l m i i li i i . .. w -



5305 GOSUB 95G0 Menu 2 : current settings for
5318 DATA "Sensitivit y", " 1 80mV", control group based on analyser

"200mV" , "500mV" I V", "2V" , code 1.
15V".. " lOV"s, "s*"

5315 DATA "Trigger level","-1/2"

5316 DATA "-TTL",+TTLm,"5320 DATA "Test","OFF","ON","*1

5322 DATA "Input","D.C. ".+0"R.

5325 DATA 1Freq/orders*,'EXT*,"I
NT", *1

5330 DATA "Weishtinm window","FL
AT",'HANNING","+","RUTO"."*
I'

5332 DATA "Frei. ranse",1,2,5,0
5335 RESTORE 5311)
5340 B$=DTB$(S1(S2))
5345 L(1)=BTD(8S1,33)
5350 L(2)=BTD(Bs9,11])
5355 L(3)=BTD(B$[12,12])
5360 L(4)=BTD(85[13,13])
5365 L(5)=BTD(B8$14,14i)
5370 L(6)=BTD(B(l5,163)
5375 L 7)=BTD(BE4,6])
5376 L(8)=BTO(B@S7,8])
5388 C$=DTB$(SI(3))
5385 LI=BTD(C$E4,4])
5398 L2=BTD(CEI,1])
5391 L3=BTD(CS8,9])
5392 L(4)=I.2 2*L(4)
5395 FOR K2=1 TO 6
5400 READ E$
5405 IF K2=2 THEN GOSUB 9680
5418 GOSUB 9800
5435 NEXT K2
5448 READ E*
5445 FOR K3=0 TO L(8)
5450 READ F1@ NEXT K3
5455 Ft=FlI@^L(7)
5468 DISP " 7";TRB(5);E$;TRB(21)

;F1
5465 Q1=8 e GOSUB 9530
5470 ON K4 GOTO 5475,5485,5495.5

505,5520,5530,5540,9900
5475 RESTORE 5310
5476 GOSUB 9780
5477 H1=1 8 N2=3 @ S3=S2 0 K5=K1
5478 GOSUB 9850
5479 GOTO 5300
5485 RESTORE 5315
5486 GOSUB 9700
5487 GOSUB 9620
5488 N1=9 @ N2=11 1 S3=S2 @ K5=K

1

5489 GOSUB 9850
5490 N1,N2=4 * S3=3 @ KS=K2
5491 GOSUB 9850
5492 GOTO 5300



5495 PESTORE 5320
5496 GOSUB 9788
5497 HlH2=12 @ $3=$2 @ K5KI
5498 GOSUB 9858
5499 GOTO 5380
5505 RESTORE 5322
5506 GOSUE 9780
5587 NI.N2=13 @ S3=S2 0 K5=IP(KI

'2)

5508 GOSUB 9850
5509 NN2=1 @ S3=3 8 K5=2*RND(K

1 2, 2'%
5510 GOSUB 9850
5511 GOTO 5388
5528 RESTORE 5325
5521 GOSUB 97085522 NIN2=14 @ S3=S2 @ K5=KI

5523 GOSUB 9850
5524 GOTO 5380
5538 RESTORE 5338
5531 GOSUB 9700
5532 N1=15 @ N2=16 @ s3=s2 @ K5=

KI
5533 GOSUB 9858
5534 GOTO 5388
5539 IF L3<2 THEN 9400
5540 IF L3<2 THEN 948
5541 RESTORE 5332 @ CLEAR
5542 READ E$@ DISP ";ES
5543 L1=10 @ L2=19 I L3=28
5544 DISP " *'TRe(Ll);" 1';TRB

(L2)s" 2";TAB(L3);" 5"
5 5 4 5 D IS P .... ...........

5546 FOR L4=0 TO 4
5547 DISP 1-L4;TRB(LI);3*L4;TRB

(L2);3L4+1.TAB(L3);3*L4+2
SHE>T L4

5548 DISP 10"-5;TAE(L1;)15
5549 DISP @ DISP " Select new s

et t irtA"
5558 INPUI KI
5551 N1=4 @ N2=6 @ $3=$2 @ K5=IP

(KI/3)
5552 GOSUB 9858
5553 Nt=7 @ N2=8 @ S3=S2 @ K5=KI

MOD 3
5554 GOSUB 9859
5555 GOTO 5380
5680 ! CODE 2 SENSE/CONTROL
56e5 GOSUB 9500
5618 DATA "Cursor tYPe*., "OFF","+ Menu 2 : current settings for

",SINGLE", "HRRION1C", "*" control group based on analyser
5615 DATR "Cursor readinv",*Hz", code 2.

6" PM ",m *
5628 DRTR "Pnnotation","DATR","G

RATICULE","NO DISPLRY"0"FUL

5625 DATA "Cursor ref.", " IV","R"
"+1, "SET RN," "



5638 dRTR "T Cursor units","Vu.."V2
M, +"."dB ,"

5635 DATR "Store C.P.T.&.NOFF*,u
STORING","*"

5640 DATA "Store mode%,NPLOT PRG
E "PLOT ONLY8,0+0,"RUXmm2

5645 RESTORE 5618
5658 B$=DTeS(SIhS2))
5655 L(1)=BTD(B$[I,2])
5668 L(2)=BTD(B$E5,5])
5665 L(3)=BTO(BSE6,?])
5678 L(4)=BTD(BSr1@,tj3)
5675 L(5)=8TD(B$12,133)
5688 L(6)=BTD(BSE14,14])
5685 L(7)=BTD(B$C15,16])
5690 FOR K2=1 TO 7
5695 READ ES
5788 GOSUB 9886
5785 NEXT K2
5718 01=8 @ GOSUB 9530
5715 ON K4 GOTO 5725,5735,5745,5

755,5765,5775,5785,998
5725 RESTORE 5618
5726 GOSUB 9788
5727 N1=1 @ N2=2 @ $3=$2 @ K5=K1
5728 GOSUB 9850
5729 GOTO 5688 .
5735 RESTORE 5615
5736 GOSUB 9788
5737 NIN2=5 @ S3=S2 @ K5=KI
5738 GOSUB 9858
5739 GOTO 5688
5745 RESTORE 5620
5746 GOSUB 9788
5747 NI=6 @ N2=7 @ S3=S2 @ K5=Kt
5748 GOSUB 9856
5749 GOTO 568
5755 RESTORE 5625
5756 GOSUB 9780
5757 NI=19 & N2=11 6 S3=S2 @ K5=

KI
5758 GOSUB 9858
5759 GOTO 568
5765 RESTORE 5635
5766 GOSUB 9788
5767 N1=12 & H2=13 @ 3=S 2 K5=

5768 GOSUB 9858
5769 GOTO 5686
5775 RESTORE 5635
5776 GOSUB 978
5777 Ntl,N214 @ =3=S2 f KS=K1
5778 GOSUB 98585779 GOTO 5600
5795 RESTORE 5640
5786 GOSUB 9700
5787 N1=15 @ H2=16 0 $3-S2 @ K5=

K!
5788 GOSUB 9850



5789 GOTO 5600
59080 ! CODE 3 SEHSE'CONTROL
5905 GOSUB 9500
5910 DATA "A-weightini".."OFF","O eu2crntstigfo

N,14" Meu2crrn*etig"o

%920 DATA "Amplitude"Y"OVERLOAD" control group based on analyser
!"-6dBfl.UU2dB,"HI8dBH.U-2 code 3.
4d8w

5921 DATA "-30dB"9 -36dB-,---42dB

5925 DATA "Fren. exp." "PG2 508H
z","RGI 2e106Hz","+","OFF-,"

5930 DATA "Start Rm"OFF","ACTIV
EG- @&

5935 DATA "Stop A""OFF"1 ACTIVE

59403 DATA "Cont A",'OFF",RACTIYE

5945,DATA "Transfer R-B"9 "OFF","
ACTIVE"9 '

5950 DATA "Data capture","OFF",
PRESENT"1 "*

5955 DATA "Data hold.. "RELEASE"..
OHOLDN" '*"

5960 DATA "Auto arm","OFF","ARMIE
ma 1* I

5965 RESTORE 59180
5970 B$=OTB$(S1(S2))
5975 L(1)=BTD(B$r2,2])
5985 L(2)=BTD(6*5,7])
5990 L(3)=BTD(B$S,93)
5995 L(4)=BTD(B$(1e. 18])
6000 L(5)=BTD(B$11~1I13>
6905 L(6)=BTD(B$E12, 12]>
6010 L'7)=BTD(8$E13,13])
6015 L'8)=BTD(BSCI4. 14]>
6020 L(9)=BTD(BSC15, 15])
6025 L(1@)=BTD(6$C16,16])
6030 FOR K2=1 TO 10
6835 READ ES
604@ GOSUB 9800
6045 NEXT K2
690 01=11 @ GOSUB 9530
6055 ON K4 GOTO 6@6e.9400.6070,6

098,61010,6110,6120,9400,613
0, 6146, 9908

6060 RESTORE 5910
6661 GOSUB 9700
6062 NI..N2=2 @ S3=S2 @ K5=KI
6863 GOSUB 9850
6864 GOTO 598
6070 RESTORE 5925
6071 GOSUB 9706
6072 NI=9 @ N2=9 @ S3=S2 @ K5=K1
6073 GOSUB 9850
6e76 IF K1)=2 TH~EN 5900
6078 IF K1=6 THEN K1=8 ELSE KI=1

8
6080 N1=4 @ N2=6 @ S3=1 @ K5=IP(

Ki3.



6081 GOSUB 9850
6082 HI-7 6 N2=8 @ S3=1 @ K5=KI

mOD 3
6083 GOSUB 9850
6084 GOTO 5900
6090 RESTORE 5930
6891 GOSUB 9780
6092 NI=li @ N2=10 @ $3=S2 0 K5=

6093 GOSUB 9850
6094 GOTO 5900
6100 RESTORE 5935
6101 GOSUB 9700
6102 NI=11 @ N2=11 0 S3=S * K5=

K1
6103 GOSUB 9850
6184 GOTO 5900
6110 RESTORE 5940
6111 GOSUB 9708
6112 N1=12 @ N2=12 @ s3=s2 @ K5=

KI
6113 GOSUB 9858
6114 GOTO 5900
6120 RESTORE 5945
6121 GOSUB 9700
6122 NI=13 @ N2=13 @ S3=S2 @ K5=

KI

6123 GOSUB 9850
6124 GOTO 5900
6138 RESTORE 5955
6131 GOSUB 970
6132 N1=15 @ N2=15 @ S3=S2 @ K5=

6133 GOSUB 9850
6134 GOTO 5900
6140 RESTORE 5960
6141 GOSUB 9700
6142 NI=16 @ H2=16 @ S3=S2 @ K5=

K1
6143 GOSUB 9850
6144 GOTO 5900
6200 ! CODE 8 CONTROL/SENSE Menu 2 : current settings for
6205 GOSUB 9500 control group based on analyser
6218 DATR "Expander orisin" code 8.
6215 PESTORE 6210
6220 B$=DTB$(SI(S2)'
6225 C$=DTB$(SI(3))
6230 L2=1-BTD(C$C3,33)
6235 Al=
6240 FOR L=I TO 4
6245 L1=(L-1)*4+1
6258 LkL)=15-BTO(BSEL1,L1+3])
6255 RI=R1+L(L)*10A(5-L)
6260 NEXT L
6265 AI=RI+5*L2
6270 READ ES
6275 DISP " 1";TRB(5);E$;TRB(21)

Al

6280 01=2 @ GOSUB 9530
6285 ON K4 GOTO 6300,9900



6300 RESTORE 6210
6305 READ E$
6310 CLEAR @ DISP ";E$ 9 DISP
6315 INPUT F$
6320 R$=006009m Q A$E6-LEN(F$)05

3=F$
6325 F$=ARE1,4] 9 R$=RS[5]
6338 IF RS="5" THEN K5=0 ELSE K5

=1

6335 N1,N2=3 @ S3=3
6340 GOSUB 9859
6345 R$= "" @ S3=S2
6350 FOR L=1 TO 4
6355 HI=4*L-3 & N2=4*L
6360 K5=l5-VRL(FSEL,L])
6365 GOSUB 9856
6370 NEXT L
6375 GOTO 6209
6599 ! CODE 9 SENSE'CONTROL Menu 2 current settings for6505 GOSUB 9500 control group based on analyser

6510 DATA "Ref. voltage" code 9.
6512 RESTORE 6510
6515 B$=DTB$(SI(S2))
6529 L(I)=FNC2(8$E1,73)
6525 L(2)=BTD(B$S8,16])
6536 R2=L(2)x512*2^L(1)
6535 READ E$
6548 DISP * 1";TRB(5);E$;TRB(21)

;@ DISP USING "DDOE" ; A2
6545 01=2 @ GOSUB 9530
6559 ON K4 GOTO 6555,9900
6555 RESTORE 6519
6569 CLEAR @ READ E$
6565 DISP ES 9 DISP
6570 INPUT A2
6575 Ll=5 @ L2=-32 @ L3=1
6589 L2=L2+L3*2^L1 @ LI=L1-1
6585 IF R2*2^L2>=1 THEN L3=-l @

GC-TO 6580
6599 IF R2*2^L2< .5 THEN L3=1 @ G

OTO 6580
6595 L1=INT(A2*2^(L2+9)+.5)
66@9 R$=DTB$(LI) @ 85(8,163=A$8

,16]
6695 R$=DTB$(BINCMP(L2)+I)
6618 B$E1,7]=8518,16]
6615 SI(S2)=BTD(B$)
662e GOTO 6509
6809 1 CODE 19 SENSE/CONTROL
6805 GOSUB 959@
6819 DATA "Averaoer", OFF"ORUNN Menu 2 : current settings for

ING", "*1" control group based on aalyser
6815 DATA "Int/Diff".."OFF",*," code 10.

INT", "DIFF', "* code 10.

6820 DATA 1DoubleO,"OFF","ONO,O*

6825 OATR "Marker","OFF",ON","+
", "SET","5"

6839 DATA 'Vertical scalem,"LIN
X","LIN /OLOG +","LOG-



6835 RESTORE 6810
6846 BS=OTB$(S1(S2))
6845 L(I)=8TD(BSC9,9])
6858 L(2)=BTD(8$CI1 122)
6855 L(3)=8TD(85C13.133)
6869 L 4)-BTO(B$C14,15])
6865 L(5)=BTO(BSI,I])
6878 L(6)=BTD(B$[4,8])
6875 C$=OTBS(S1(0))
6888 LI=BTD(CSC8,83)
6885 L(5)=2*LI+L(5)
6890 FOR K2=1 TO 4
6895 READ E$
690 GOSUB 9800
6905 NEXT K2
6910 RERO ES
6915 FOR K3=S TO L(5)
6928 RERD F$e NEXT K3
6925 IF L(5)<1.5 THEN RI=2^L(6)

0 G$="" ELSE R116e*L(6) @ G
$='dB"

6936 DISP " 5";TAB(5);E$;TRe(22)
;F$;AI;G$

6935 01=6 @ GOSUB 9538
6948 ON K4 GOTO 9408,6945,6955,6

965,6980,9988
6945 RESTORE 6815
6946 GOSUB 9766
6947 NI=11 @ H2=12 @ S3=S2 @ K5=

Ki
6948 GOSUB 9858
6949 GOTO 688
6955 RESTORE 6828
6956 GOSUB 9766
6957 M1,N2=13 & S3=S2 @ K5=KI
6958 GOSUB 9850
6959 GOTO 688
6965 RESTORE 6825
6966 GOSUB 978
6967 N1=14 e N2=15 @ S3=S2 R K5=

KI
6968 GOSUB 9856
6969 GOTO 6886
6986 RESTORE 6836 @ CLEAR
6982 DISP 0 ";E$
6984 IF L(5)>1.5 THEN L(5)=2 ELS

E L(5)6
6986 DISP " 6";TRB(7);"GAIN"
6988 DISP " 1";TRB(7);"RTTENURTI

ON"
6989 OISP @ OISP ' Select new s

eit tinp";
6998 INPUT KI
6992 L(5)=L(5)+K1
6994 N1,N21 0 $3=S2 @ K5=K1
6996 GOSUB 9856
6998 RESTORE 6836 t CLEAR
7000 READ Est DISP " ";E4
7862 FOR K3-0 TO L(!)
7664 READ F$1 NEXT $3



7006 IF Lt.5)>i.5 THEN 7030
7008 FOR K(2=0 TO 12 STEP 2
7010 DISP K2iTR8(5);F$;2AV2ITR8(

16) ;K2+1, TAB(21 );F$;2A-(K2+1

7012 NEXT K(2
7014 FOR K2=13 TO 16
7016 OISP TR8(8).;K2;TAB(13);F$;2

7018 NEXT K2
7020 GOTO 7050
7030 FOR K(2=0 TO) 10
7032 DISP K2;TftB(7);FSjl@*K2
7034 NEXT K(2
7050 DISP @ DISP "Select new set

t i nv'.,
7052 INPUT K5
7054 N1=4 @ N2=8 @ S3=S2
7056 GOSUB 9850
7058 GOTO 6800
710e I CODE 12 SENSE/,CONTROL
7185 GGSUB 9500
7110 DATA *Cursor fr%"'H"" Menu 2 current settings for

11 fBAND (1/3 OCT)O,uBND 1 - control group based on analyser
I OCT", "* c ode 12.

7112 ORTA 1,2,5,u*u
7115 RESTORE 7110
7120 8$=DT8$(S1(S2))
7125 L(l)=BTD(BSC2, 10])
7130 CS=DTBS(SI(e))
7135 L1=BTD(C$E1,23)
7140 READ E$
7145 FOR K3=0 TO LI
7150 READ F$@ NEXT K3
7152 READ G$@ IF GS*"*" THEN 715

2
7155 IF L1<1 THEN 7175
7160 IF L1>2.5 THEN L(1'=(L(1)+1

*' /3
7165 Al=L1:J &~ GOTO 7230
7175 C$=DT8$($h(3))
7180 L2=BTD(CSC8,8])
7185 L3=1-BTD(C$[3,33)
7190 CS=DTB%(6I(4))
7195 A1=0 @ IF L2=1 THEN 723e
72100 FOR L=J TO 4
7205 L4=(L-1)*4+1
7210 L5=15-BTD(C$EL4,L4+33)
7215 A1=A1+L5*1@A(5-L)
7220 NEXT L
7225 A1A1I+5*L3
72310 CS=DTB$(S1(1.)
7235 L3=BTD(C$C4,6])
7240 L2-BTD(C$C7,83)
7245 FOR 1(3=0 TO 12
7250 READ F1@ NEXT K3
7255 FI=F1*10'L3
7268 F2=R1+L( 1)/499*F1
7265 DISP " 1';TAB(5);E$;TA8(21)

;F2;F$



7276 01=2 @ GOSUB 9530
7275 ON K4 GOTO 7280,9906
7280 RESTORE 7110 @ CLEAR
7285 READ E$e DISP ";ES;
7290 FOR K3=0 TO LI
7295 READ FS
7306 NEXT K3 @ DISP ";F$
7305 DISP @ DISP " Frequency ra

nae Permitted:-"
7310 DISP R1;"Hz to"F 1 +Rt;"Hz"
7315 DISP @ DISP " elect new s

ettin";
7326 INPUT F2
7325 L(1)=IHT(4Se6(F2-RI)/FI+.5)
7336 IF L(1)<e OR L(1)>46s THEN

OISP 0 OUT OF RANGE" @ GOTO
7315

7335 N1=2 @ N2=10 @ S3=S2 @ K5=L

7340 GOSUB 9856
7345 GOTO 700
7466 ! CODE 13 SENSE/CONTROL
74e5 GOSUB 9566
7410 DATA "Rvvs completed, "*" Menu 2 current settings for
7413 DATA "Averaver", "< N ,"> NO control group based on analyser

. * 1 code 13.
7415 RESTORE 7410
7426 B$=DTB$(SI(S2))
7425 L(1)=BTD(BSE1,1e])
7436 READ ES
7435 DISP " 1";TAB(5);ES;TRB(21)

;L(I> @ READ F$
7446 L(2)=BTD(B$E11,11])
7445 K2=2 @ READ ES
7456 GOSUB 9866
7455 01=3 @ GOSUB 9536
7466 ON K4 GOTO 9406,9466,9960
9460 CLEAR
9485 DISP " Impossible to change

Parameter"
9416 DISP "requested." @ BEEP R

WAIT 5668
9415 ON S2+1 GOTO 5eee,5390,5600

:5960,6200,6500,6800,7100,7
406

9506 CLEAR @ DISP W Current con
trol settings"

9565 DISP
9516 RETURN
9530 DISP Q1;TAB(5);uNo change o

4 settings"
9535 DISP
9546 DISP 0 Select control to be

changed";
9545 INPUT K4
9556 RETURN
9606 IF L1=6 THEN 9616
9605 IF L'2)>3 5 THEN L(2)-9 ELS

E L(2)=e
9610 RETURN



9620 IF Ki<7.5 THEN K2=e ELSE KI
=KI-5 @ K2=1

9625 RETURN Displays all possible settings
9799 READ E$S KI,K2=-1 as given by appropriate data
9705 CLEAR @ DISP " " ,ES statements.
9710 READ F$S Kl=KI+I L IF F$="+

" THEN 971e
9715 IF F$="*" THEN 973e
9717 K2=K2+1 @ K(K2)=K1
9720 OISP TRB(5);K2;TRB(20);F$
9725 GOTO 9710
9736 DISP @ DISP n Select new s

Ptti n :';
9735 INPUT K2
9740 rI=K<K2)
9745 RETURN
9866 FOR K3=e TO L(K2) Selects and displays curent
9885 READ F$S NEXT K3 settings from appropriate data
98183 DISP K2;TAB(5);E$;TAB(22);F statement.

$

9815 READ F$
9820 IF F$04*0 THEN 9815
9825 RETURN
9850 R$=DTB$(KS) @ BS=DTB$(SI(S3

9855 RS=A$E16-(N2-N1),16]
9860 B$CNl,N2]=R$ @ SI(S3)=BTD(B

9870 RETURN
990 RESTORE 120 Sends all front panel control
9905 FOR Kl=6 TO 7 instructions to analyser.
9918 READ S25
9915 SI$=DTH$(SI(K1))&S2$
9920 OUTPUT N ;S15
9925 NEXT KI @ GOTO 300



APPENDIX 3

100 COM INTEGER N..$'I10.'
11C DIM NI$C483
t18 ENABLE KBD 229

138 INTEGER L1.L2,L3,L4.L5K.1.K2
",K . .K 4 ,K S,N I, H 2 ,S , F

140 SHE.R7 V
150 DEF FhC2 $)160 C=0TO$. I C3=2^LEN(A$) 2's complement conversion routine.

179 C4-C3/2-.5 @ IF CI>C4 THEN C
1=CI-C3

188 FMC2=C1 @ FN END
296 DE r FNLO(Z) = 1@(LGT(W1 +Z/

S*LGT(W2/'lW.)
220 DEF FHLI(Z) = WI+Z/S*(W2-W1)
400 DATA 1.2,5
418 DPTA "FLRT","HANNING","+0,"R

UTO"
420 DRTR 2808,580
439 DATA 0,1,2,3,8,9,RCD
1090-CLEAR C DISP " Data a~uisi

tion and storave"
1085 DISP b DISP "Current sPectr

al or time dataN
1018 DISP "may be storedor furt

her data 1
1015 OISP *may be aiuired underHF-85 control"
1020 DISP 0 DISP "K1 for current

data"
1025 DISP OK2 for comPuter contro L'183 ON KEY* 1 GOTO 1845 Selects current display contents
1935 ON KEY* 2 GOTO 4088 or computer control.
1040 GOTO 1048
1045 GOSUB 788
1168 B$=0T85(S1(@))
1165 L3=BTD(B$E3,63)
1170 IF L3=0 THEN L4=8308 ELSE L

4=3300
1175 BS=DTBS$(SI(1))
118a3 L5=BTD(B$E1.3])
1185 RESTORE 48
1190 FOR K1=8 TO L5 "OD 3
1195 READ LI
1299 NEXT Ki
1265 A2=L1*1,,(L5 DIV 3-1)
1218 L5=BTD(B$7,83)
1215 RESTORE 408
1228 FOR K1=8 TO L5
1225 READ LI
1238 NEXT KI
1235 L5=BTD(B$4,6])
1246 FI=LI*10L5
1245 B$=DTR$(SI(3))
1250 LIBTD(8$E8,93)
1255 IF L1=3 THEN F2-0 0 GOTO 12

1260 LIBTO(B$C3,33)
1265 IF L11 THEN F2w8 ELSE F2-5
1270 B$-0TH$(SI(4))



1275 FO tK2-1 TO 4
1280 L31l5-HTD(8SCK2,K23)
1285 F2=F2+L3*10-(5-K2)
1290 NEXT K2
1295 P*=DTB$(S1(5))
1380 LI=FNC2(BSCI,7.'
1305 L2=BTO(B$C8S 16])
1310 A3=L2/512*2-LI Iiilsstp rv
1315 CREATE N2$,1,L4Intaietpedv,
1320 R!3SIGN* I TO N2$
1325 IF L4=8300 THEN 2000
1330 BS=DTBS(SI(0))
1375 L1=BTO(BSE11,123)
1340 H1=2'BTD(6$C13 16])
1345 IF L1-2 THEN 1365
1350 DISP @ DISP a Waitini for a

verasinv to end."
1355 L2=SPOLL(N) DIV 2 MOD 2
1360 IF L2=0 THEN 1355
1365 CLEAR @ DISP * Data trans

ter Procedini"
1370 8S=OTB*(SZ'1))
1375 L3=BTO(B$C 15,16])
1377 RESTORE 410
1388 FOR K1=@ TO L3
1385 PERO C$
1390 NEXT KI
1395 PRINT# I ; "S,499N$C$.F

1 ,F2,4A3
1408 OUTPUT N ;"T"
1405 ENTER N i. A$ Reads spectral data from analyserI1410 8$0OT85(HTD(A$1,43)) and stores it on tape.
1415 NZ=BT(B$I,10J)
1420 IF LI=2 THEN R2=A2'(1-EXP(-

(N2lN I)))
1425 ENTER N USING "%,%K" ; AS
1430 IF R$=UR" THEN 5100
1435 8$=DT8$(HTD(R*E1,4J))
1440 L1=FNC2(B$ECI6]) @ L2=FNC2(

B$E?. iS)
1445 V=SQRIL2/256*2AL1 )*R2
1450 PRINT* 1 ; V
1453 GOTO 1425
2880 PRINT* 1 ; "T",1@24,N1$,F1,

F2
2005 OUTPUT N ;"T"
2810 ENTER N USING "%,%K*' ; AS Reads time iata from analyser and
2015 IF RS="Aw THEN 5100soe66 - ae
2020 8S=DTOS(HTO(ASC1,43)) soe t0 ae
2025 V-R2*1-4EFNC2(BS(I, 123)/204

2030 PRINT# I ; V
2835 GOTO 2810
4080 CLERR 0 DISP 0 Computer con

trolled daia aquisiti
on"'

40t@ DISP @ DISP f'aximum frequt For computer control : takes data
ncy reiuired"; eurmnsfrmkyor n

4615 INPUT W2 rqieet rmkyor n
4920 DISP "Mianimum freiuenc>, re% decides on frequency range necessary.

ui red"j



4825 INPUT WI
4830 RESTuRE 428
4835 READ RlP2
4848 RESTORE 488
4845 READ L(e),L(1),L(2)
4858 W=W2
4855 GOSUB 8888
4868 R3=L(KI)*I^K2
4862 IF R3>188888 THEN R3=18e88
4865 R=MIHR1,1IN(R2,R3))
4878 DISP "Narrowest bandwidth f

ilter"
4875 DISP " af =";R/48;"Hz"
4888 DISP "If this is satisfacto

r- Press KI"
4885 DISP "To change fre uency P

ress K2"
4898 ON KEY* I GOTO 4185
4895 ON KEYS 2 GOTO 4888
4188 GOTO 4188
4185 DISP "What filter bandwidth

do You reiuire";
4118 INPUT D1

4115 IF Di<P/488 THEN 4878
4128 IF D1<R3/488 THEN 4155
4122 RESTORE 498 @ M1=3
4125 FOR KI=8 TO 2
4127 READ L(KI)
4138 L(KI)=L(KI)/488
4135 NEXT KI
4148 W=D1/2
4145 GOSUB 8808
4147 D2=L(K1)*I^K2
4148 IF 02>258 THEN D2=258
4158 GOTO 4165
4155 IF D1>MAX(R1,R2)/48 THEN D

2=NRX(R1,R2)/488 @ GOTO 416
2

4168 O2=MIN(R1,R2)/488
4162 IF D2=RI'488 THEN MI=1 ELSE

Ml=@
4165 DISP "Filter bandwidth a# =

";D2;"Hz"
4178 DISP "If this is satisfacto

rv Press Ki' "

4175 DISP "To change bandwidth P
ress K2"

4188 ON KEY# I GOTO 4195
4185 ON KEY# 2 GOTO 4185
4198 GOTO 4198
4192 R=D2*488
4194 WI=MRX(WI,02)
4195 ON KEY* 1,"LINEAR" GOTO 810

8
4288 ON KEY# 2," LOG" G'TO 8158
4285 CLEAR @ KE LABEL
4219 DISP "Logarithmic or linear

treqency scale" @ DISP
4215 GOTO 4215
4228 DISP "How many averages Per

data Point"



4225 iNPUT L5@ K3=0
4238 K3=K3+1
4235 R4=2"-K3
4248 IF R4<L5 THEN 4238
4245 DISP 8 DISF " ";R4"average

s will be made"
4258 S2=8 Sends setting up instructions to
4255 N1=1 0 N2=2 @ K5=8 analyser.
4268 GOSUB 8288
4265 M1=3 0 N2=6 @ K5=2
4278 GOSUB 8288
4272 N1=7 0 N2=7 @ K5=8
4273 GOSUB 8288
4275 NI=11 @ N2=12 @ K5=8
4288 GOSUB 828
4285 N1=13 @ H2=16 @ K5=K3
4298 GOSUB 8288
4295 GOSUB 8258
4388 S2=1 @ N1=15 0 N2=16 @ K5=3
4385 GOSUB 8288
4387 N1=1 @ N2=3 @ K5=8
4388 GOSUB 8288
4318 GOSUB 8258
4315 S2=2 @ N1=1 @ N2=2 @ K5=e
4328 GOSUB 8288
4325 GOSUB 8258
4338 GOSUB 8388
4335 B=DTB5(S(3))
4346 IF B$C15,163=088 THEN 4365
4345 S2=3 I N1,N2=15 @ K5=1
4358 GOSUB 8288
4355 GOSUB 8250
4369 GOTO 4330

4365 S2=3 8 N1=8 @ N2=9 @ K5=Ml1
4378 GOSUB 8288
4372 N1,N2=3 @ K5=1
4373 GOSUB 8288
4375 GOSUB 8258
4388 S2=6 @ N=14 8 N2=15 @ K5=8
4385 GOSUB 8288
4398 41N2=16 @ K5=8
4395 GOSUB 8288
4488 GOSUB 8258
4418 S2=1
4415 1=4 0 N2=6 @ K5=INT(LGT(R)

4428 GOSUB 8288
4425 LI=R/1^SK5
4438 IF L1=5 THEN L1=3
4435 N1=7 0 N2=8 @ K5=LI-1
4440 GOSUB 8288
4445 GOSUB 8258
4458 GOSUB 7888
4452 TF M2-e THEN Q$=LIH* ELSE

Q$=NLOG"
4455 CREATE N2$,1,188+16*S
4468 ASSIGN* I TO W25 Initialises tape drive.
4465 PRINT* I ; Q$,S lPN1$,2AR4
4466 PRINT @ PRINT " Data file-"N2$



Prints out information on built-in
446e PRINT @ FRINT NI$ printer.
447Ct PRINT @ PRINT Q$" scale riith".;S*!;"data Poits" '

447% PRINT L PRINT " At

HZ .1.;A4; ,aver aseE
4473 ksiINT R PRINT Fret /Hz

Voltage ,V" @ PRINT
4475 K5=0
4477 r I1
4480 FOR K2=0 TO 20 jets input sensitivity of analyser.
4485 GOSUB 8300
4490 R$=OTB$(SI3))
4495 IF R$ES5.73="ee" THEN V.I=K1

4500 NEXT K2
4505 IF K1'8 THEN K5=K5*1 ELSE 4

530
4510 IF K5>7 THEN GOTO 8600
4512 S2=1 @ NI=1 @ N2=3
4515 GOSUB 8208
4528 GOSUB 8250
4525 GOTO 4477

4530 IF M1#3 THEN 5000
4535 F=O @ K2=0
4540 WRIT INT(1000/02)
4545 GOSUB 8750
455@ GOSUB 8350
4555 GOSUB 840e
4560 GOTO 510
5000 K2=0
5085 GOSUB 850
5010 F=t0(MRX(R5-R/5,0) DIV 10) Takes data fromnanalyBer and
5015 GOSJB 8700 records it on tape and on printer.
5020 WRIT 180+I.1*INT(1i0@/02)
5025 G6SUB 8751
5030 GOSUB 8350
5035 GOSUB 8400
5040 IF K2>S THEN 5100
5045 F=1O*(MRX(k5+6)/2,R5-R/5)

D[IV 10)
5050 GOTO 5015
5100 ASSIGN* I TO
5105 CLEAR @ DISP KI to change

.nal-ser controls"
5118 DISP " K2 to store further

data"
5112 DISP " K3 to end Program"
5115 ON KEY# 1.,"CONTROL' GOTO 52 Choice of further action.

00
5120 ON KEY* 2." DATA" GOTO 10
5122 ON KEY* 3.' END " GOTO 5150
5125 KEY LABEL
5130 GOTO 5138
5150 OUTPUT N ;"L"
5155 CLEAR @ DISP @ DISP @ DISP
5160 DISP " Glad to have been o

4 service"
5165 END
5200 (ISP @ DISP "Please be Pati

ent while next Part of P
rogram is beini init
ialised"



I5205 WRIT 46e@

5210 CHAIN "NIC 02"

7@010i CLEAR Ef DISP 'Inert data t Subroutine for setting up and

ape into tape drive" naming data file on tape.

7085 ON ERROR GOTO 7887 @ GOTO 7ole
7087 IF ERRN#62 THEN DISP "TRPE

ERROR" & PAUSE
7@10 REWIND
7815 OFF ERROR

* 7020 PRINT ALL
7025 ON ERROR GOTO 7876
7038 PRINT @ CRT @ NORMAL
7035 OFF ERROR
7040 DISP @ DISP "Is this the ta

Pe to be used";
7045 !NPUT Q$@ IF Q$E1,13="Y" TH

EN 7990
7050 DISP "Replace tape in tape-

drive "
7055 DISP "Press key KI when rea

d%,m

7060 ON KEY* 1 GOTO 7885
7065 GOTO 7e65
7070 IF ERRN#73 THEN 7867
7088 ERASETAPE
7085 GOTO 7038
7090 CLEAR @ DISP "Give informat

ion to go with"
71195 DISP "data (<48 chars)";
7-89 INPUT N1$
7;05 OISP *Give name for data fi

7118 INPUT N2$@ LI=MIN(6oLEN(N2$
)' @ N2S=N2$E1L1]

7115 RETURN
8(A0@ K2=10
8005 K1=8
8i16 IF L(KI)*I@^K2>

= W THEN RETU
PH

8015 K1=K1+1
802e IF K1=3 THEN K2=K2+1 @ GOTO

665 ELSE 8816
8 1e M2=4 Sets number of spectral data points

8165 DISP "How many data Points to be stored.
requi red";

8t1 !NPUT S
8t15 GOTO 4228
8158 M2=1
8155 DISP "Now many data Points

Per decaae";
8160 INPUT L5
8165 S-CEIL(LS*LGT(W2/WI))
e179 DISP "Total no. of Points =

E175 GOTO 422e
6296 ASDTBS(kS)
S295 8$=DTB$(SI(S2))
8218 ASsR$16-(N2-NI),16J
e215 8$CN1,N2=R$



8228 S1}.S2'=BTD' 8$)

8225 RETURN Selcts appropriate code for

8258 RESTORE 430 ins ;ructions to analyser and sends

8255 FOR K3=8 TO S2 then.
8268 READ C$@ NEXT K3
8265 B$=DTH$(S1(S2))&C$
8278 OUTPUT N ;B$
8275 RETURN
8388 OUTPUT N ;'S " a $2=8
8385 ENTER N USING "AS,9K" ; Re;tds in control settings.

8318 IF Rs="A" THEN RETURN
8315 SIS2)=HTO(A$E1,4])
8328 S2=$2+1 0 GOTO 8385
8350 CLEAR e DISP " Waiting 4or

averaging to end , @ RIT I

8355 ON I+BIT(SPOLL(N),1) GOTO 8 Examines status byte of analyser to

355, 360 del ermine whether averaging is8360 RETURN coplete or not.
8406 OUTPUT N j"T" @ KI=I
84805 ENTER N j AS
8419 B$=OTB$(HTD(R$[143))
8415 L2=BTO(BS[11,133) MOD 3+1

8420 IF L2=3 THEN L2=5
8425 L3=BTD(B$11,13]) DIV 3-1
8430 R2=L2*lI3L3
8435 GOSUB 8588
8448 ENTER N USING "%,%K" 3 R$ Reads in spectral data, decides if

8445 IF R$="A" THEN RETURN data is required, and stores this

8458 IF F+KI*D2>=R5 AND K2<=S TH data on tape and on printer.

EN GOSUB 8558
8455 KI=KI+1
8468 GOTO 8448
8588 IF M2=8 THEN R5=FNLI(K2)
8585 1F M2=1 THEN A5=FNL9(K2>8510 RETURN
8558 PRINT# 1 ; F+KI*D2

8555 B$=DTB$(HTD(R$E1,4]))
8560 LI=FNC2(B$E

1 "6])
?565 L2=FNC2(6SC7,153N
8570 U=SQR(L2/256*2

^L1N*A2
8575 PRINT# I ; V
8588 K2=K2+1 @ 06=R5
8582 PRINT " ";F+K1O2;TA816);

V
8585 GOSUB 8588
8598 RETURN
8688 CLEAR @ DISP INPUT LE

VEL TOO HIGH"
9685 BEEP 38,488
8610 DISP "PRESS 'CONT' WHEN LEV

EL IS RESET"
8615 PAUSE
8628 K5=8
8625 GOTO 4510
8658 CLEAR @ DISP INPUT LE

WEL TOO LOO"
8655 BEEP 38,408
8668 DISP "PRESS 'CONT' WHEN LEV

EL IS RESET"



8665 PAUSE
8670 V5=8
8675 GOTO 4510
878 R$=VRL$(F DIV 18) Sets frequency expansion origin.
875 B$=*FFFFSS
8718 L1=LEH(RS)
8715 FOR K4=1 TO Li
8728 C$OTH$(15-HTD(R$EK4,K4]))
8725 854-L1+K4,4-LI+K4]=C*E4,43
8738 NEXT K4
8735 OUTPUT N ;B$
8748 RETURN
8750 S2=3 @ N1,N2=18 @ K5=1
8755 GOSUB 8280
8768 GOSUB 8258
8765 RETURN

I




