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\ SUMMARY

Software has been written to provide automatic control and data
acquisition facilities for the Nicolet 446b spectrum analyser. Information
is provided to enable use of the software as it stands, or for the user to
modify it to his own needs.
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1  INTRODUCTION

In order to verify theoretical Eredictions for the noise spectra in CCDs
operating in the weak-inversion model, 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 cpt. TEE-488 bus
interface? which permits complete control and sensing o. analyser functionms,
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 I1/0 ROM) & permits easy manipula-
tion of the bus using a small set of instructions not included in the standard
Hewlett-Packard basic languageS.

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.




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 (fig 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>ling 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 and 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 tapa=. This process is repeated if it is necessary to
sweep the frequency expansion origin until the data has all been acquired.

3  SPECIAL COMMANDS

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 bus’.

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 O - 31 is the code set up on the
rear panel of the spectrum analyser by the user.
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OUTPUT N; AB

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

AB Instruction sent.

""" 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.

“o» Instructs the analyser that the next information to
be transferred from the analyser is time 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 analyser“. 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 "Z, ZK"; AB

This command sends data from the spectrum analyser to the computer, the
nature of the data being defined by a previous QUTPUT statement. The character
string AB is a 5 character hexadecimal representation as above, containing
either the current control setting, or data acquired by the analyser. The
statement 'USING "%,ZK"' 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 truansfer 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
AS "I" - time data.
A 1024 - no of data points in data file.
BB Up to 40 characters of information entered

by the user from the keyboard.

B Bandwidth of complete spectrum (Hz).




Character
C

D(1024)

b)

c)

Spectral data as displayed
Character

AB

A

BS

ce

E (400)

Spectral data acquired under computer
Character

Ab

c

D(A) E(A)

Meaning
Lowest frequency component of spectrum
(Hz).

1024 data points in terms of voltage

.

Meaning
"8" - spectral data.
400 - no of spectral data points

in data file.

Up to 40 characters of information
entered from keyboard.

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

Bandwidth of complete spectrum (Hz).
Lowest frequency of spectrum (Hz).

Spectrum analyser reference voltage

w).

400 spectral data points (V).

control

Meaning
"LIN" or "LOG" - Spectral data
acquired under computer control:
logarithmic or linear frequency
spectrum,
Number of spectral data points taken.

Up to 40 characters of information.

Filter bandwidth for single spectral
point (Hz).

Number of sample a#erages taken.
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

4 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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STARYT PROGRAM,
ADDRESS ANALYSER
TO LISTEN ON
IEEE -488 BUS

A

C
PAUSE FOR SET-UP

L

SET-UP

FIG 1

FLOW DIAGRAM

KEYBOARD

METHV
AUTO

CURRENT

sense anaLvser K
STATUS

v

INITIALISE
TAPE

\!

TRANSFER DATA M
FROM ANALYSER

TYPE OF DATA |
STORAGE

SET ANALYSER, Q
BEGIN AVERAGING .,

POSSIBLE SETTINGS
SELECT SETTING

MENU 1 D
CONTROL GROUPINGS
AUTO SELECT GROUP
E<ETH {_J\l/\l'\l'\l'\l'\
ANALYSER
CONTROLS “ENUS -
CURRENT SETTINGS .
SELECT CONTROL
iNeUT DaTA N B EE R
REGIREMENT
) CAN SETTING 1
5 BE CHANGED ? NG
INITIALISE
TAPE YES
J MENU 3 G

ONTO TAPE
TRANSFER paTA R
FROM ANALYSER
ONTO TAPE
- ]
. R
NEXT
TAKE CHANGE
DATA CONTROLS

LETTERS ‘AR’ TO T/ CORRESPOND TO LETTERS IN RPPENDICES 1.2 AND 3

RETURN ANALYSER TO
3 LOCAL CONTROL ,
END PROGRAM
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LIST OF SYMBOLS

A‘, B‘ etc

A,B, etc

A(N), B(N) etc

String variables in computer memory comprising
alphanumeric characters.

Numeric variables in computer memory.

1-dimensional numeric array variables with N
elements in the array.

A hexadecimal digit O through F.




APPENDIX 1

FOM INTEGER N, S1(18)
1@ ENABLE KBD 229
167@ LLEAP

i 1936 DISP * NICOULET 446R spectr
i um analvser® ‘
£ 1048 DISP "control and data 3jui
si1tion”
1858 DISP "software.”
1062 DI1sSP ¢ P A
. Mannina"
1888 DISP USING 1238 : " Crown

Caopvrisht <(C>» 1981"
19098 WARIT Seae
1148 CLEAR ® DISP "Give the code
switch settina"
1158 UI?P “gcplected for the NICO
l- E "

1158 INPUT S1

1165 SET TIMEOUT 7;3000 i
1156 ON TIMEOUT 7 GOTO 1300 Sheck that device specified is
1178 N=7@93+51 @ S=SPOLL(N) present.

1298 ON KEY# 1,"LOCAL" GOTO 2994
1218 ON KEY# «.,"HP-8%" GOTO 2426
1229 CLERR @ DISP USING 1232 : "

Mode of control tor NICOLET

1238 IMAGE 8-/.K
1249 KEY LABEL
1258 GOTO 1258
1398 CLEAR @ DISP “Dewvice no."iN
Pthnt eresent. : If device is absent, then

13265 ABORTIO 7 . .
13213 DISP "Proeram terminatino.” terminate program operation.

1328 ENOD

2840 OFF KEY# 1 @ OFF KEY# 4

2018 0N KEY# 1.“READY" GOTO 229a

20208 KEY LRABEL

2038 DISP "Spectrum analryser und
er local"

2948 DiSP “control  “

2054 DISP USING 1232 ; "Press ke
v when analrvser is set®

2P6n DISP “"us as reauired"

2878 GOT0 2670

2988 CLEAR @ DISP * Please be P
atient whilst"

2996 DISP “"the rest of the progr
amme "

2198 DISP "is bein9 1nitialised"

2185 WAIT Seoa

2118 THAIN "NIC #2°

27286 PEMOTE N Address analyser to listen. Send

2205 OUTPUT N ;“S" 2 K1=0 instruction requesting control

e

2218 ENTEK N '_J_SING “%.%ZE” : S1¢ setting data, and read data into
2215 IF Sis="RN" THEN 224@ computer as integer array S1(K1)

2228 S1<K1 »=HTD.SI1$LC1.4
2225 Ki=K1+1 @ GOTD 22108
. 2244 CLEAR @ DISP " Be rpatient
whilst next prosram is bhein
92 initialiced®
2245 ¥nAalT S00¢
22%6 CHAIN "NIC #3°




APPENDIX 2

ENRBLE + ED =2%

OPTION BRSE 9
DHTﬁ h@“!"l"‘“z"}"?"'

N IIF‘II . " :“ . HD'I

INTEGER LC1So, k1S L1,

L4 LS KLL,K2. K3 K4.KS., 3
&7

COM INTEGER N,S1c1@:
SHORT A2

OEF FNC2Z2(As$) . A
C1=BTD<AS) @ CI=Z~LENHE) 2's complement conversion routine
£4=C3-2-.9 @ IF C1>C4 THEN :
Ci=C1-0C3

FNC2=C1 @ FN END

CLEAR @ DISP " Front' rpanel

control and sense”

WRIT 2006

REMOTE N @ LOCAL LOCKOUT 7 Address analyser to listen.
QUTPUT N ;-S* @ Ki=@ Sense control status.
ENTER N USING "%, %ZK" ; S1$

IF S1$="R" THEN 309%9@

S1iK1 ) =HTD(S1$C1.,47

Ki=Ki+1 € GuTO0 38490

DISP * HWhich controls do »

ou wish"

DISP "to sense or change”

DISP 2

ISP * : DISP ) »SCAL

2! PLOTTEF " 1 LAY.MODE Menu 1 : control groupings.
DISP "1 : INPUT.TRIG:FREQ.N

INDOW®

QISP "2 : CURSOR.DISPLAY.ST

Org"

DISP "3 : CONT-/HOLD.1~-P AMP

FREG® EXF"

DISP "4 : FREQ. EXFANSION O

FIGINY

DI3P "S : REFERENCE VYOLTAGE

DISP "& . VERT SCHLE.MPRKER
SINT-0IF™

ISP "7 : CURSOR LOCATION"

NIisSP "2 : No. OF RVERAGES"
DISP "9 : NO CHANGE OF SETT
INGS®

DIsSP

DISP " Select control®:
TNPUT S2

ON 32+1 GOSUR SP09.5300.3560

0.5990.6290,6500-6800, 7104,
7400, 4000

CLEAR @ DISP * Data aquisi
tion and storage"

DISP @ DISF "Current seectr

al or time data"

DISP "may be stored,or furt

her data "

NiSP "may be aauired urder

HP-85 control®

DISP B DISP "K1 for storase
ot data®
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SES3

S¢60
SU7S
SeR6a
S085
S99
Su9s5
Si1eo
S18S
5118
5115
S120
51295
5136
5135
5149
5145
5150
S155

NiSP "K2 10 disable comrute
r control®

DISP "K3 to ¢ "~ tinue compPut
er contral®

ON KEY# 1 GOTO 9uw:.-*

NN KEY#® 2 GOTO 4588

ON KEY# 3 GOTO 3200

GOTO 4858

CLEAR @ DISP " Data storas
e Programme beina'

NISP "loaded.rPlease be pPati
ant"”

HAIT 5000

CHRAIN "NIC #3°

DISP *"Spectrum analrser ret
urnine to”

DiSP “"local control™

OUTPUT N ;"L"

DISP @ DISP @ DISP " GLRD T
0 HAVE BEEN OF SERVICE"

END

t CODE 9 SENSE-/CONTROL
GRNSUB 9584

DATA "Resolution”", "480-LINE
., %12 0CT" ,"171 OCT™, “%"
DATA “Diselar”,.“TIME®, "INST
H."A:."B","INST and R"Y.,"INE
T and B","A and B"."+","A+B

DRTA "A-B"."B-A%."+","A/B",
“B".R“ . ll*ll

ORTAR "Horizontal scale”,®LI
N X1*,"LIN X4"."LOG".,"LOG",
ll*lt

DATA “Vertical scalz"."LIN®
SULINY,YLOG 66G4dB" .Y _0G 1ZAd
BIO . u*u

OATA “Plotter” . . *ORIGIN"."FU
LL SCALE".,*"AT CURSOR":“STAE
T PLOT". "™

UATH “Averzser mode", “SUMY,
"DIFF", “EXFON": “"PERK"™ . “Xx"
DATA “Pverase rnumber-N"
RESTORE 5S@19
B$=DTB$(51¢S2>>
L1)>=BTD(BSC1.z21>
LC2)=BTDC(BS$L3.€1>
L.3>=BTD(B$L7.73>
1.¢4>=BTD(BS$LB,£])
L(S>=BTD(BSL[S, 181>
L&>)=8TD(Bs$C11.12)
L{?>=BTD(B$L13.1eM>
Cs=DTB$C(S1¢6>>
Li=BTD(CS$L16., 1D
1.2=BTD¢Cs$L 10,162
L(3)=2%L(3)>+L1
L(4>=2¥L v 4)+L2

FOR K2=1 TO 6

PERD ES

0S5U8 9800

Returning analyser to local
control.

Menu 2 : current settings for
control group based on analyser
code O,




5160
S1/5
5170

5175
5164

5185
o186
5187
5183
5189
5195
5196
5197
Si198
5199
52es
D206
52e7

5288
5289

5219
5211
5220
5221
5222

9223
5224

5225
5226
5238
5231
5232

5233
5234
5244
5241
D242

5243
5244
52508
5251
5252
52573
5254

5255

S2%6
5257
5258
5259
S300

NEXT K2

RERD Es$® R1=2~L(7)

DISP ¢ 7", THB(S»;E$:TRB(21>
)

@1=8 @ GOSUBR 953@

ON Ko GOTO 5185.5195.52685.,5
228,95230.,5240,5259, 3998
PESTORE Se@1e

GOSUB 9780

Ni=1 B N2=2 @ S53=52 @ K5=K1
GUSUE 9859

GUTO S8ee

PESTORE 56815

GOSUB 9780

N1=3 @ N2=6 @ S3=52 @ K5S=K1
GNSUB 9856

GNTO 9900

RESTOGRE S825

GDSUB 976e

N1,N2=7 @ S$3=52 @ KS=IP(Kl~
2

GOSUB =858

N1,N2=16 @ S3=6 ® KS5=2XRMD({
K1-,2,2)>

:0SUB 98506

GOTO Sasve

RESTORE 5838

GNSUB 978¢

N1.Nz2=2t @ S3=32 @ k5=IPC(K]i-
2

GOSUB 9854

N1.N2=18 @ S3=6 @ KS=2%XRMD¢
¥i1-2,2)

GOSUB 9256

GOTO Seaq

RESTORE 58506

z0SUB 9798

N1=9 R N2=18 @ S2=52 @ KS=F

1

GOSUB 9858

GiTO S5a8e

RESTORE 5055

GOSUE 97aa

Ni=11 @ N2=12 @ S3=52 @ K3=

L

GO3UB 9850

GOTO Se8e

RESTORE 5968

PEAD ES

CLEAR @ DISP » ":ES

FOR k2= TO 1@

OISP TAB(S»:K2:TAB(19);2~K2
® NEXT K2

DISP @ DISP " Select new s

etrina”;

TNPUT KS

Ni=13 @ N2=16 # 33=C7

NSUB 9850

GOTO Saee

' CODE 1 CONTROL-/SENSE

R




S3as
5318

5315

AN
il
N -
Ny

]
)
W R
wn

N
d
(]

9332
9335
5348
5345
5350
9355
5366
9365
5376
5375
2376
5384
3385
9390
5391
5392
5395
5400
5485
S410
5435
5448
5445
5454
5455
5468

5465
5470

5475
5476
5477
54738
2479
5485
5486
5487
5488

| 5489
r 5499

5491
S432

MM_-.—__.

GNSUE 9Sed

OATA *"Sensitivity"."1@89my",
S0 1D IC R T - T AV RV A A
SUn, t1@y", vxe

DATA “Trivger level","-1/2"
\ ll_l..,.»4ll B II_I/SH N ll_l/’sll' ll+l/
2"‘ ll+1f4ll' ln*l/eu‘. ll+1’r16ll
ORTA "-TTL".“+TTL"."x"

DATA “Test"“,“OFF"“,“ON".,"%x"
OATA *Ineut®,.*D.C . "."+","R".
cC ","TI.C.P.","x"

DATA “Frea-sorders”., "EXT"."1
NT!I.. OI*II

ORTA "Weishtine window", "FL
AT, “HANNING® . "+", "AUTO" . "%
DATA “Frea.
RESTORE 5314
B$=DTE$<{S1{S2)>)
LC1>=BTD(BSLC1,3
L(2>=BTD(Bs$I[S., 11
L(3>=8TD(Bs$C12.12)
L<4>=BTD(BSL13:131>
L{S>=BTD{(BSC14,141>
L{6>=RTD(Bs$C15:161>
Le?)=BTDCBS$C4.6D)
L{8)>=BTO(B$L7.81>
Cs=DTB$(S1<(3))
L1=BTD(CS$L4.4>
L2=BTN<CS$L1.1D>
L3=BTDCCSLS. 3>
L(Ad=I.242%L (4D

FOR K2=1 TO 6

READ ES$

IF K2=2 THEN GOSUB 969@
GOSUE 9Sgee

NEXT K2

READ Ef

FOR K3=8 T0 L8>

READ F1@ NEXT K3
Fi=F1¢18~0L(?)

BéSP “ 7" TABC(S)ES;TABC21)
iF1

21=8 @ GOSUB 953@

ON K4 GOTO 5475,5485,5495.5
595.5520.5530.,55409, 9988
RESTORE 5310

GOSUE 9799

N1=1 @ N2=3 @ $S3=82 @ K5=K1
GOSUB 9856

GOTO 5396

FESTORE 35315

605U 37060

GOSUE 9620

N1=9 @ N2=11 @ S3=52 @ K5=K
1

GOSUE 9850

Ni,Nz=4 ®# §3=3 @ KS5=(?2
GNSUB 9850

GOTO 5300

ranee”".1,2,5.8

Menu 2 : current settings for
control group based on analyser
code 1.
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fd

5495
5496
5497
5493
3493
5365
5506

5507

5568
55689

5514
5511
5520
5521
5522
5523
5524
5530
5531
5532

5533
5534
5539
5549
5541
5542
5543
5544

5545

5546
5547

5548
5549

5550
3551

5852
5553

5554
555%
S606
5685
5616

5615

5
¥
[1\
L.

5625

RPESTURE S53za

GOsSug 9709

N1.N2=12 @ §3=%2 @ K3=ki
GosuB 2850

GOTO S3ee

RESTORE 5322

GOSUE 9780 .
N1.N2=13 @ S53=62 @ KS5=IP(K1
e

GOSUB 9858

Ni.N2=] @ S3=3 @ KS=2XRMD(K
12,22

GOSUR 9858

GOTO 5306

RESTURE 53235

GOSUE 97@e

N1.N2=14 @ S3=52 @ K9=Kt
GOSUE 9859

GOTO 5360

RESTORE 53360

GOSUB S57ee

Ni=15 @ N2=16 @ S3=52 @ K95=
K1

GOSUE 93859

GOT0 5386

IF L3<2 THEN 2469

IF L3<{2 THEN 2460

RESTORE 5332 @ CLERAR

READ Es@ DISP * “;ES

Li=18 @ L2=19 ® ( 3=28

DISP " X";TRAB(L1)>:" 1";TAR
CL2);" 2":; TABC(LIY; * 5*

- — ————

FOF L4=g TO 4

DISP 18~L4;TABCL1>: 3%xL4;TAB
(L2):3%L4+1,: TABC(L3I > 3¥L4+2
2 NEXT L4

ODISP 16~5:TABCL1Y; 19

DISP @ DISP " Select new s
ettina’;

INPUT K1
Nl=4 @ NZ2=6 @ §3=82 @ KS=IP
(K1/32

GOSUE 98589

N1=7 @ N2=8 @ S§3=S§2 @ K5=K1
MOD 3

GOSUEBE 9858

GOTO S3va

! CNDE 2 SENSE-CONTROL
G0OSUEB 9500

0ATA "Cursor trype . .“OFF", "+
" LO*SINGLE" ., "HARMONIC" . "%x"
OATA "Cursor readine™,"Hz",
“oP.MoTLR

DATA "ARnnotation”."DATA"."G
RﬂTSLULE“;"ND DISPLAYY ., "FUL
Le."x"

DATA “Cursor ref . "."1yYy","R"
J"*”II'SET R“’n*“

Menu 2 : current settings for
control group based on analyser
code 2.




5630 DATR “Cursor units®, Yy *yz
u’n*u'udeu,_u*.

5639 DATA “Store C . R.T . “."0OFF*,"
STORING®™ ., “x*

5648 DATA “Stcore mode™, "PLOT PAG
E“."PLOT ONLY®.,"+",."AUX", "X

S645 RESTORE 5619
5658 B$=DTE$(S1:52>)
S655 L(1>=BTD(BSC1,23)
566@ L(2)=BTDC(BSLS.51)
5665 L(3)=BTD(B$LE,71)
5670 L¢4>=BTD(BSC1@,111)
S675 L(5)>=BTD(BSC12,131)
5686 L(6)=BTD(BSC14.143>
5685 L(7>=BTD(B$C15.161)
5698 FOR K2=1 TO 7
5695 READ E$
S78@ GOSUE 9800
5785 NEXT K2
5718 Q1=8 @ GOSUE 9538
5715 ON K4 GOTO S725,5735,5745,5
?755,5765,5775, 5785, 9900
5725 RESTORE 5610
5726 GOSUEB 9700
S727 Ni=1 @ N2=2 @ $3=S2 @ KS5=K1
5728 GOSUB 9856
5729 GOTO 5600 L
5735 RESTORE 5615
5736 GOSUB 9700
5737 N1.N2=5 @ $3=52 @ K5=Ki
5738 GOSUB_9850 .
5739 GOTO 5606
S745 RESTORE 5620
5746 GOSUB 9700
S747 N1=6 @ N2=7 @ 53=52 @ KS5=K1
5748 GOSUB 9850
S749 GOTO 5600
5755 RESTORE 5625
S756 GOSUB 9700
5757 N1=189 & N2=11 @ S3=52 @ KS5=
K1
5758 GOSUB 9850
5759 GNTO 5606
5765 RESTORE_ 5630
5766 GOSUB 9769
S767 Ni=12 @ N2=13 @ S3=52 @ KS=
K1
S?768 GOSUB 9850
5769 GNTO 5600
S775 RESTORE 5635 g
5776 GOSUB 9700
5777 N1,N2=14 @ 53=52 @ KS5=K1
5778 GOSUB 9850 .
5779 GOTO 5600
5785 RESTORE 5640
S786 GOSUB 9700
5787 N1=15 @ N2=16 @ S3=52 e K5=
K
$788 GOSUB 9850




\

5789
9900
59985
3910

5928

GOTO Swoe

{ CODE 3 SENSE-/CONTROL
GOSUB 9509

DATA "R-weightina“."0OFF".“0
Nll’ I*AI

OATA "Rmplitude”. “OVERLORAD"
:Y-6dB"."~-12dB","-18dB"," -2
44B"

PRTB “-308dB"."-36dEB". "-42dB
1] . I*IO

DATA "Frea. expP.".,"PG2 95A9H
z%,*RG1 Z2O80HZz".,"“+","0OFF".,"
*Il

DATA “Start A".“OFF", "ACTIV
E".- uygn

DATA “Stop R".,"OFF","ACTIVE
" . ll*l’

DATA "Cont R".“0OFF*, "ACTIVE
o R I'*l:

"DATA “Transfer RA-B",“OFF*.,"
ACTIVE", " x"

DATR “Data capture"., "OFF".,"

PRESENT®, “x*

ORTA *“Data hold*."RELERSE".
“HOLD", %"

DATA "Auto arm","0OFF".“ARME
Dll . I*ll

RESTORE 5919
B$=DTB$(S1(S52»>
L<1)>=8TD(B$L2.2]>
L¢2>=BTD(BSLS.71>
L(3)=BTD(B$CS8.91>
L(4>=BTD(R$L10.10D)
L(5>=BTD<Bs$C11.11DD
L{6>=BTD(BS$L12,127>
L.7)=BTD(BS$LC13.131>
Lc8>=BTD(B$L14.14]>
L{9)>=BTO(BS$L1S.,151
LC16)=BTOC(E$L16.16T)

FOR K2=t1 TO 18

REARD ES¥

GOSUB 98ee

NEXT K2

@1=11 @ GOSUB 9530

ON K4 GOTD 6868,9488.6078.6

899.5100,6110,6120,9400,613
89,6146, 99090

RESTORE 5916

GOSUB 97d@

N1.N2=2 @ S$3=52 & KS=K{
GOSUB 9850

GO0TO0 5906

RESTORE 5925

GOSUB 9700

N1=8 @ N2=9 € S$3=82 @ K5=K1
GOsSuUB 9840

IF Ki1>=2 THEN 5900

IF K1=6 THEN Kki1=8 ELSE K1=1
)

Ni=4 @ NZ=6¢ @ S3=1 B8 K5=IP/
K1-3

Menu 2 : current settings for
control group based on analyser
code 3.




6481 GOSUB 985e

6882 N1=7 @ N2=8 @ S$3=1 @ K5=KI
MOD 3

6083 LOSUB 9850

€984 GOTO 5900

5098 RESTORE 593@

60891 GOSUB 97ee

6892 r1=19 @ N2=10 @ S3=S52 @ K5=
1

6093 GOSuUB 93850

6094 GNTO0 59060

6188 RESTORE 593S

61981 GOSUB 97ee

6182 N1=11 @ N2=11 @ S3=Sz & KS=
K1

6183 GOSUB 9850

6184 GOTO S9@v

6118 RESTORE 59480

6111 GOSUB 9760

6112 ?1=12 @ N2=12 @ S§3=S2 @ KS=
1

6113 GOosue 9850

6114 GDTO 5968

6128 RESTORE 5945

6121 GOSUB 9760

6122 ?1=13 @ N2=13 ® S$3=82 @ KS=
1

6123 GOSUB 9856

6124 GOTO 5900

6139 RESTORE 5955

61321 GOSUB 9786

6132 r}=15 @ N2=15 @ S$3=52 @ KS=

6133 GOSUB 9859

6134 GOTO 5968

6148 RESTORE 5960

6141 GOSUB 9700

6142 rl=16 @ MN2=16 @ S§3=52 @ K5=
C 1

=143 NSUB 9850

6144 GOT0 5986

62008 ! CODE 8 CONTROL /SENSE Menu 2 : current settings for
6205 GOSUB 95604 control group based on analyser
6210 DRATA "Expander origin" code 8.

6215 FPESTORE 621¢@

62206 B$=0DTB$(S1(S2)>>

6225 C$=0TB$(S1(3)»>

62306 1LL2=1~-BTD(CS$L3.3IMDH

€235 A1=0

6248 FOR L=1 TO 4

6245 L1=(L-1>%4+1

£259 L«L)=15-BTO(BSLL1.L1+37)>

6295 A1=A1+LC(L)%10~(5~-L)

6260 NEXT L

6265 A1=A1+5%L2

6270 RERD ES

6275 DéSP * 1";TAB(S >;ES$;TAB(21)
At

6280 D1l=2 @ GOSUB 9530

6285 ON K4 GOTO 6300.,9900




6301
6385
6310
6313
6320

6325
€339

6335
6340
6345
63508
6355
6368
6365
6370
6373
6560
6505
6510
6512
6515
6520
6525
6530
6535
6548

6545
6550
6553
6566
63565
6578
€375
€586
65835

£59@

5595
66006

66835
6618
66135
6620
6808
68835
cg10

€813
6829
6825
6830

RESTOURE 62160

READ ES

CLERR © DISP * "“;E$ @ DISP
INPUT Fs

RS;;GBBOO“ ® ASLE-LEN(FS$)>.5
F$=Rs$L1.4] @ AS=RASLS]

IF A$=“5" THEN KS=6 ELSE KS
=1

N1.N2=3 @ $3=3

GASUE 9g5e

A$="" @ S§3I=52

FOR L=1 TO 4

Ni=4%L-3 8 N2=4%XL
KS=15-VALCFSCL: LY

GOSUB 98580

NEXT L

GOTO 6208

' CODE 9 SENSE-/CONTROL
GOSUB 95Seea

DATA “"Ret¢. voltage®

PESTORE 651@
B$=DTB$<(S51(S2)>)>
L<1)=FNC2{(E$LC1.7])
L(2)=BTD(Bs$L8. 16
A2=L(2>/512%2~L (1>

READ ES

DISP * 1";TRB(S)>;:ES$:TRAB(21)>
i® DISP USING "D .DDE" ;: A2
Q1=2 @ GOSUB 9539

DN K4 GOTO 6€555,99080
RESTORE 6510

CLEAR @ RERD ES$

DISP Es$ @ DISP

INPUTY R2

Li=5 @ L2=-32 @ L3=1
.2=L2+L3%2~L1 @ Li=L1~}

IF AR242~L2>=1 THEN L3=-1 @
GOTO 6586

IF AZ2%x2~L2<.5 THEN L3=t @ G
0TO &65¢€®
LI=INT{(R2Xk2~C(L2+9)+ .5
ﬂ$=gTB$(L1) @ Bs$LS.161=A%LE
;16

AS=DTBS(BINCMPCLZ)>+1)
BsL1,73=RA$L106.16]
S$1(S2>=BTD(BS)>

GOTO £590

1 CODE 18 SENSE-/CONTROL
GOSUB 9%58a

DATA "Averager", "0OFF". "RUNN
ING“’ ll*ll

OATA "Int/Difé"."OFF","+","
INT®", *"DIFF*,"x"

PﬂTﬂ “Double”, “OFF", "ON", "X

OATA “"Marker™ ."OFF","QN"."+
'I’ IISETII’ n*n

DATA “Vertical scale”,"LIN
v L,PLIN 27, ML0G +T,YL0G -,
!l*.

Menu 2 : current settings for
control group based on analyser
code 9.

Menu 2 : current settings for
control group based on analyser
code 10,




6835
€840
6845
6850
6855
6860
68€S
6870
6875
68860
6885
6890
6895
6968
6905
6910
69195
6920
6925

5930

6935
69486

6943
6946
6947

5948
6949
6955
6955
€957
6958
6959
6965
6966
6967

5963
6969
69808
6982
6984

6986
€983

6989

€996
5992
6994
6996
6998
7000
7002
7ee4

RESTORE v81ie
Bs=0TB$(S51{S2»
LC1)=BTD(BSLS.3D)
L(2>=BTD<(Bs$C11.127)
L(3)=BTD(Bs$C13.131>
L<a>=B8TD(BSC14.151>
L<S)=BTD(B$C1., 1
L(6)=BTD(BSL4.8D
C$=0TB$(S1(0®)>)
L1=BTD(Cs([8.81
L(S)=2%XL1+L (D

FOR K2=2 T0 4

RERD ES

GOSUB 9809

NEXT K2

READ ES

FOR K3=06 TO L(3)

READ F$@ NEXT K3

IF L(S5><1.5 THEN Al1=2~L"6)
2 E:;:‘ ELSE RI1=10%xL(6)> € G
DISP " S";TAB(S)>;ES$: TAR(22)
iF$;:A1:GS

@1=6 # GOSUB 93738

ON K4 GOTO 9480.6945,6955.,6
965, 6980, 99080

PESTORE 6815

GOSUB 9700

Ni=11 @ N2=12 @ S3=52 e KS5=
K1

GOSUB 9850

GDNTO €860

RESTORE 6820

GOSUB 9766

N1.N2=13 @ S3=52 @ K5S=K!
GOSUB 9859

GOTO sR06

RESTORE 68235

GOSUB 9700

Ni1i=14 @ N2=15 @ 53=S2 @ K3=
K1

GOSUB 9859

GOTO é8v6

RESTORE 6838 € CLERAR

DISP * *“;ES

IF L(S>>1.5 THEN L(5>=2 ELS
E L(5>=8

DISP “ 8";TAB(7):“GRIN®
NISP “ 1";TABC7);: "ATTENUATI
ON®

DISP @ DISP " Select new s
ettine®;

INPUT K1

L.SY=L(S)+K1

Nt.N2=1 @ $3=SZ @ KS5=K]
GOSUR 9850

RESTORE o830 @ CLERR

RERD Es& DISP " *;ESf

FOR K3=0 TO L<%)

READ Fs@ NEXT k2

b
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IF L<5>>1.5 THEN 7036

FOR K2=6 TO 12 STEP 2

DISP K2:TRB(S)iF$;:z~K2;:TAB(
16):K2+1,TABC21>:F$,;2~(K2+1
»

NEXT K2

FOR K2=13 TO 16

DISP TAB(8)»:K2:TAB(13)>;:Fs:2
/‘Kz

NEXT K2

GOTO 7856

FOR K2=0 TO 1@

DISP K2:TRB(?7):F$;108xK2
NEXT K2

DISP @ DISP "Select new set
ting';

INPUT KS

Ni=4 @ N2=8 @ S3=SZ

GOSUB 9856

GOTO 686006

' CODE 12 SENSE-CONTROL
GOsuUe 9509

DATA "Cursor frea. ", "Hz","+
“,"BAND <1-2 0OCT)>*."BAND 1~
1 OCT™,"x»

DATA 1.2.5,%%"

RESTORE 7110
E$s=DTR$(S1(S2)>)
LC1)>=BTD(BsL[2, 101>
Cs=PpTB$C(S1(AY»
L1=BTD(CsLC1.22>

PERD ES

FOR €3=0 T0 L1

READ F$@ NEXT K3

READ G$@ IF GS$#“X" THEN 715
2

IF L1<1 THEN 717S

IF L1>2 .5 THEN LC1>=CLCi)+]
/3

Al=L<¢1> @ GOTO 7236
C$=DTBS(S1 32
L2=BTD<CC$LCS8.81>
L3=1-BTDCS$C3, 3D
C$=DTB$(c1{4))

A1=6 @ IF L2=1 THEN 723¢
FOR L=1 70 4

~Le4=(L-17%4+1

LS=15-BTU(CSLLY.L4+3
RL=A1+LS%18~(5-L>

NEXT L

Al=A1+5%L3
C$=DTB$(S1<(1))
L3=BTD(C$L4.6D)
L2=BTDCC$L7.82>

FOR K3=0 TU L2

READ F1@ NEXT K3
Fi=Fixi0~L3
F2=Al+L(1)7400XF1
DISP " 1%;TAEB(S);ES$: TAR(21)
iF2;F$

Menu 2 : current settings for
control group based on analyser

code 12.
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3
5
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5 o)

72ve
7275
7284
7283
7294
7295
7308
73e3

731@
7315

7329
7325
7339

7335

7349
7343
7400
7405
74180
7413

7415
7428
7425
7430
7435

7440
7445
7450
7435
7460
9484
9485

9410
9415

a5ee

9585
9518
9538

9535
9540

9545
9539
9600
9605

9610

01=2 @ GOSJB 953a

ON K4 GOTO 7280@,9900

RESTORE 711@8 @ CLERR

RERD Es@ DISP * “;:ES;

FOR K3=08 T0 L1

RERD Fs

NEXT K3 @ DISP * ";F$

DISP @ DISP “* Freauency ra
nae permitted:-*

DISP ALl;"Hz to" : F'+RAl;“H=z"
DISP @ DISP * <elect new s

etting';

INPUT F2

LC1)=INT(400X(F2~-R1)>/Fl+ . 5)
IF Li1><0 UR L(1>>400 THEN

DISP * OUT OF RANGE" ® GOTO
73135

N1=2 8 NZ2=10 @ S3=S2 @ KS5=L
1)

GOSUB 98586

GOTO 7100

! CODE 13 SENSE/CONTROL

GOSUB 9590

DATA “"Aveos compPleted®, “X%*

DATA “Averager™, " N","> N*
3 Il*ll

RPESTORE 7416

B$=DTB$(S1(S52)> .

L<{1)>=BTD(Bs$C1.10)

RERD ES

DISP ™ 1";:TRAB(S)>;ES$; TAB(21)
iL(1) @ REMD Fs
L¢(2)>=BTD(Bs$C11.111>

K2=2 ® READ E%

GOSUB 9380

01=2 @ GOSUB 9530

ON K4 GOTO 9409, 9480. 9900

CLERK

DISP " Iwpossible to change
rarameter"

DISP “reqauested."” @ BEEP @

WARIT S0ee

ON S2+1 GOTO 52006,5300.5600
:959900.,6200.65002,68092.7100.7
400

CLERR @ DISP ®* Current con
trol settings*

DIsSP

PETURN

DISP Q1;TAB(S):"No change o
f settin9s”

DisP .

DISP * Select control to be
chaneed"

INPUT k4

PETURN

IF L1=90 THEN 96108

1F Lv2)>3 5 THEN L(2)>=9 ELS
£ L(2)=8

RETURN

Menu 2 : current settings for
control group based on analyser
code 13,

A Sidibaisambic,




<+ AR

9628

9625
a7ee
97685
a71e

9715
9717
S728
9725
9738

9735
9742
9745
9866
9805
o819

9815
95820
9825
9856

9855
2860

9876
9900
99a5
9919
99135
9928
9925

IF K1<7.5 THEN K2=@ ELSE ki
=K1-5 @ K2=1

RETURN .

READ Es@ K1.,K2=-1

CLERR @ DISP “* ":ES

READ Fse Ki=Ki+1 B IF Fs$="+
" THEN 97149

IF Fs="%* THEN 9730

K2=K2+1 @ K(K2)=K1

DISP TAB(S>;K2:TRB(2a)>;F$
GNTO 9710

DISP @ DISP * Select new s
ettine®;

INPUT K2

¥1=K<{K2>

RETURN

FOR K3=0 TN L(K2)

REARD Fs$@ NEXT K3

DISP K2; TRB(S);ES: TRAB(22)>:F

$

RERD F¢

IF F$#"x* THEN 9815

RETURN

ﬂf=DTB$(K5) @ B$=DTB$(S1¢(S3
)

A$=ASC16-(N2-N1)>,161]
&gENI.N2]=ﬂ$ € S1(S3)>=RTD(B
RETURN '

RESTORE 129

FOR Ki=@ TO 7

READ S2s
S1$=DTH$(S1(K1>>&S2¢

QUTPUT N :S1S

NEXT K1 @ GOTO 3606

Displays all possible settings
a8 given by appropriate data
statements.

Selects and displays curent
settings from appropriate data
statement.

Sends all front panel control
instructions to analyser.
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APPENDIX 3

Ined TOM INTECGER N.S141@)
118 DIM NisL[C4B]
128 ENABLE KBD 229

130
140
158
160
170

188
200

22@
100
410
420
438
1000
1885
1010
1815
1020
1825

1030

INTEGER L1.L2.L3.L4 . L5:¥1. K2
JK2.K4.KS,NL,N2,8,:F
SHORT V
OEF FNCZ2iHS$)
Cr=2TO(R$) @ C3I=2~LENCASY)
Ca=C3-2-.5 @ IF C1>C4 THEN C
1=C1-C3
FNC2=C1 ® FN END
DEF FHNLOCZ) = 1@8~CLGTCHINSZ
SELGT(HZ27UW1 2 ’
DEF FHL1I(Z) = W1+Z2/S¥CMN2-H1)D
DATA 1.2.5
DRTA "FLAT", "HANNING®",“+", "R
UvTo*
DRTHR 299Y8, 5068
ORATA ©,1.2.3,8,9,AR.C.D
-CLERAR @ DISP * Data aauisi
tion and storage”
DISP @ DISP “Current spectr
al or time datva"™
DiISP "mary be stored.or furt
her data "

DISP "mar be aauired under

"HF -85 control"

DISP @ DISF "K! for current
data"

DISP "KZ for compPuter contr

Ql"

ON KEY# 1 GOTO 1045
ON KEY# 2 GOTO 4086
0TO0 1046

-UsSUB 7008
B$=0TB#$(S1<(0))
L2=BTD(B$L3.6])

IF L3=0 THEN L4=8300 ELSE L
4=3370

B$=DTB$(S1<(1)>
L5=8TD/BsL1 -3

PESTORE 400

FOR K1=6 TO LS MOD 2

READ L1

NEXT Ki

A2=L1x18-(LS DIV 3-1>
L3=BTD(B$L7 .82

RESTORE 400

FOR Ki=06 70O LS

READ L1

NEXT K1

LS=BTO(B$L4.6],

Fi=L1x10+L5

B$=DTR$(S1(3))
L1=8T0(Bs$L8,91)

é: Li=3 THEN F2=0 @ GOTO 12
L1=BTD(BSL3.3))

IF Li=]1 THEN F2=8 ELSE F2=%5
B$=DTHS$(S1(4))

2's complement conversion routine.

Selects current display contents
or computer control. ‘




1275
1280
1285
1296
1295
1300
1305
1310
1315
1320
1325
1338
13325
1346
1345
1350

1355
1360
13635

1370
1375
1377
1386
1385
1398
1395

14980
1405
1410
1415
14260

1425
1430
1435
1440

1445
1458
1455
200880

2005
2810
2015
2029
2025

2939
2035
4900

4610

4015
4026

.

FOR kK2=1 T0O 4
L3=15-HTD(BSCK2, K21
F2=F2+L3%10~(5-K2)

NEXT K2

B$=DTB$(S1 (S
Li=FNC2(B$C1.7])>
L2=BT0(B$LE8, 162>
A3=L2/%512%2~L1

CREATE N2s.1.L4

ASSIGN® 1 TO NZ2s

IF L4=830@ THEN 2060¢
B$=DTB$(S1(9)>)
Li=BTD<Bs$C11,12M
N1=2~BTD(B$C13.161)

IF Li=2 THEN 1365

DISP @ DISP * Waiting for a
veraging to end."”
L2=SPOLLC(N) DIV 2 MOD 2

IF L2=6 THEN 1355
CLEAR € DIsSP *
ter procedineg”
8$=DTB$(S11)>)
L3=BTD(BSC1S5.16>
RESTORE 410

FOR K1=8 TO L3
REARD Cs

NEXT K1

PRINT® 1 ; “S",490,.N1s.Cs.F
t,F2,03

OUTPUT N ;*T"®

ENTER N ; As
B$=DTBS(HTD(ASC1.43>)
N2=BTD(Bs$L1., 161>

IF L1i=2 THEN A2=A2/(1-EXP(-
(N2/7N1)>)Y )

ENTER N USING "%.%ZK" ; AS
IF AS$="N" THEN 5108
8$=DTB${HTD(RASL1.4D))
L1=FNC2(B$C1.613)> @ L2=FNC2(
esC?.150
U=S@R/L2/7256%2~L1)>XA2
PRINT® 1 ;

GOTO 1425

PRINT® 1 ;: “T",1924,N1$.F1.
Fz

NUTPUT N ;"T"

ENTER N USING "%,%k™ ; €fs¢
IF As$="N" THEN 5100
B$=DTBS<HTO(ASLC1:.41))
U=A2%1 4XFNC2¢(Bs$L!1,123)-204
]

PRINTS 1 ; V

GOTO 2916

CLEAR @ DISP ® Comruter con
trolled data aquiciti
on"

OISP @ DISP "Maximum freaue
ncy required”;

INPUT W2

DISP "Minimum freauencyr rea
uired*®;

Data trans

Initialises tape drive.

Reads spectral data from analyser
and stores it on tape.

Reads time lata from analyser and
stores it o2 tape.

For computer control : takes data
requirements from keyboard and

decides on frequency range necessary.
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4025
4039
4835
4340
4045
40950
4035
40650
4062
4065
4870

4@73
4080

4885

4899
4895
4186
4185

4110

4115
4120
4122
4125
4127
41380
4135
4140
4145
4147
4148
4158
4i355

4169
4162

41635
4170
4175

41306
4185
4190
4192
4194
4195

4200
4203
4218

4215
4220

ITNPUT Wi

RESTuUrRE 4209

RERD R1,F2

RESTORE 4900

READ LAY, LCLY,LC2)

W=h2

GOSUB Beee .

R3=L(K1>X19~K2

IF R3>100800 THEN R3=188006a
R=MINCR1,MINC(R2.R3)>)

DISP "Narrowest bandwidth f
ilter*

DISP " A+ =";R/4090;: "Hz"

DISP "I+ this is satisfacte
rv press Ki"

DISP "To change freauency ¢
ress K2"

ON KEY# 1| GOTD 4185

ON KEY#® 2 GOTO 4060

GOTO 4108

DISP “What filter bandwidth
do »ou reqauire";

INPUT D1

IF D1<{R74806 THEN 46789

IF D1<{R3/7488 THEN 4155

PFESTORE 498 @ Mi=3

FOR K1=0 TD 2

READ L<K1)

L(K1)>=L<{K1)/4006

NEXT K1

W=01-2

GOSUB 2006

D2=L(K1>%18~K2

IF D2>256@ THEN D2=2S5a

GOTO 4165

IF DI>MAX(R1,R2>-400 THEN D

§=HHX(P1,R2)/4BB ® GOTO 41¢

Dz2=MIN(R1,R2)-491

IF Dz=R1-468 THEN Mi=1 ELSE
Mi=p

DISP "Filter bandwidth a¢ =
L] ;DZ‘ IIHZM

DISP "I¢ this is satisfacto
rv press ¥1“

DISP "Tn change bandwidth p
ress k2"

ON KEY# 1 GOTO 4195

ON KEY# 2 GOTO 4105

GOTO 4196

FP=D2x406

Wi=MRAX(W1.02>

ON KEY# 1,"LINERR" GOTO 81@

7]

ON KEY#% 2." LOG" GITO =15e@

CLEAR & KE4Y LAEEL

DISP "Losarithmic or linear
treaency scale" @ DISP
GOTO 4215

DISP “"How many averaaes per
data eoint"

N
AR STl S ~ 3 > e
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oy

4225
4230
42395
42480
4245

4250
4255
42¢6@
4265
4270
4272
4273
42795
4286
4285
4298
4295
4300
4305
4387
43038
43109
43215
4320
4325
4330
4335
4340
4345
4358
4355
4366
4365
4378
4372
4373
4375
4380
4385
432@
4395
4480
4418
4415

4420
4425
4430
4435
4440
4445
4450
4452

4455
4460
4465
4466

INPUT LS8 K3=0

K3=K3+1

R4=2K3=

IF A4<LS THEN 42380

DISP @ DISF % “;A4; “average
s will be made”

S2=0

N1=1 8 N2=2 @ K5=8

GOSUB 6200

Ni=3 @ N2=6 & K5=2

GUSUB &200

N1=7 @ N2=7 @ K5=9
GOSuUB 8200

N1=11 @ N2=12 @ KS5=0
GGSUB 8260

Ni1=13 @ N2=16 @ K5=K3

GOSUB G296

GOsSuUB 8250

S$2=1 @ Ni=1S e N2 16 @ K5=3
GOSUB BZ2V6

Ni=1 @ N2=3 € K5=0

G0SUB 8208

GosuB 8256

S2=2 @ Ni1=) & N2=2 & K5=8
GOSUB 8200

GOSUB 8258

GNSUB 8360

B$=DTB$(S1(3>)

IF BsC15,1671="08" THEN 4365
§2=3 @ N1.N2=15 @ KS5=1
GOSUB 8200

GOosuB 8256

GOTO 4330

§2=3 £ N1=8 8 N2=9 & K5=mi
GOSUE 82@e@

N1,N2=3 @ K5=1

GOSUB 8200

GOSUB &250

$2=6 R N1=14 @ N2=15 @ K5=0
GOSUB 82089

N1.N2=16 @ K5=0

GOSUE 8268

ggSUB 8256

Nl‘4 @ N2=6 @ KS5=INT(LGT(R)

GOSUB 8200 ,
L1i=R-18+KS

IF L1=5 THEN L1=3

N1=7 ® NZ=§% & K35=L1-1
GOSuUB 82006

GOSuUB 8250

GOSuUB 7000

IF M2=0 THEN Q$="LIN" ELSE
Q$="L0G"

CREATE NZ$.1,1088+16xS
ASSIGHN# 1 70 N2$

PRINT® 1 : Q%,S+1,N18.02.R4
PRiﬂzzg PRINT “ Data file

Sends setting up instructions to
analyser.

Initialises tape drive.




i ~ i+

4452 PRINT @ PRINT N1

4470 PRINT @ PRINT Q%" =scale wi

447 2

4,

347

Y}

4475
4477
4430
4485
4499
4495

4568
4535

451@
4512
4515
4528
4525
4536
4535
4540
4545
4554
45595
4568
S069
5885
5016
5815
Seze
5825
o9A308
59835
R4
5045

Se58

53148
St1as

Si1p

NN AADD AN
P G i Pub
o
o

Ny —
DN
N

th";S5+1:"dara PoLhts"

PRINT @ PRINT “ as =";D2:"
HZ “if4; " averasez"
FRINT @ PRINT " Frea “/Hz

Yol tage ~Y" P PRINT
K95=0

ri=a
FOR K2=8 T0O 20
COSUB &38a

AE=DTB$(S1<3D>>

IF ASES.7]1="gar" THEN K 1=Kl
+1

NEXT K&

IF K1>@ THEN K5=KS+1 ELSE 4
S3a

IF K5»>7 THEN GOTO 3698

32=1 B Ni=1 # N2=3

GNsue 8269

GOSUB 825G

OTO 4477

IF Mi#3Z THEN 5S6aa

F=0 @ K2=9

WAIT INTC(1@68-02)

cOSUB 8758

0SUB 8356

GNSUB 8400

GOTO 5100

K2=0

GOSUB &59e
F=10X{MAX(AS-FE/5.8> DIV 1&)

LDOSUB &7eea

WAIT 180+1 1XINTC(1888/D2)

GasuB 8759

GOSUB 335@

GOSUEB 8490

IF K2>S THEN Stee

F=10%HMAX  AS+AE Z.AS-R /5
DIV 18>

GOTO S@1s

HSSIGHS 1 TO X

CLEAF. @ DISP “ K1 tn crange
analvser Controls®

DiSF " K2 o store further

data"

DISP " K3 to end program®

g: KEY# 1.“CONTROL" GATO 52

OM KEY#® 2." DATA™ GOTD 1908

ON KEY#% 2. END " GOTO S5t1Se

¥EY LRBEL

GOTO 513@

QUTPUT N ;"L*

CLEAR ® DISP @ DISP @ DISP

DISP * Glad to have been o
+ serwvice"

EMD

OISP ® DISF "Please be pati

eant while next rart of ¢

rooram is beine init

ialised”

Prints out information on built-in
printer,

P —

Gets input sensitivity of analyser.

Takes data from analyser and i
records it on tape and on printer.

Choice of further action.
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WRIT 4ao0

CHAIN “NIC #2°

CLEAR @ DISP “"Irncert data 1t
are 1nto tare drive”
gNaERROR GOTO 7007 € GOTO 7
1

IF ERRN#62 THEN DISP “TRPE

ERROFR* @ PRUSE

REWIND

OFF ERROR

PRINT ALL

NN ERROR GOTO 7ev7e

PRINT @ CAT 2 NORMAL

OFF ERPROR

DISP @ DISP "Is this the ta
pe to be used":

INPUT Qs$@ IF QsL1,13="Y" TH

EN 7090

DISP “"Rerplace tarPe in tare-

drive "

SISP “press ker K1 when rea
NN KEY#® 1| GOTO 7085

GOTO 7865

IF ERRN#73 THEN 7087

ERASETAPE

GOTO 78138

CLEAR @ DISP "Give informat
ion to 90 with"

NISP "data (<48 chars)>";
INPUT N1$

DISP "Give name for data ti
le%; :

INPUT NZ$@ L1=MINC(6,LENCNZS
> @ N2$=NZzs$[1:.L1]

RETURM

¥z2=0

Ki=

IF L(K1 x18~K2>=W THEN RETU

4]

K1=Ki+1

IF Ki=3 THEN K2=K2+1 @ GOTO
52305 ELSE 8016

M2=0

DISP “How manry data points
reauired";

TNPUT S

GOTO 4220

Mm2=1

DISP "How many data points
per decaaqe’;

INPUT LS
S=CEILCLSXLGT(HW27H1))

DISP "Total no. of roints =
ll;s

G0TO 4220

As=DTBS (kS
8$=DTB$(S152)"
As=ASL16-(N2~-N1),16]
BSLN1.N21=R$

Subroutine for setting up and
naming data file on tape.

Sets number of spectral data points
to be stored.

@ e A Nl e e
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Sy 1082 =BTDCES)

RETURN

RESTORE 43¢

FOR K3=9 TO S2

READ C$@ NEXT K3

B$=DTH$(S1(S2))>&(CS$

OUTPUT N :BS

RETURN

QUTPUT N ;"S* @ 52=9

ENTEK N USING "%.%k" ; AS$
IF As="f"Y THEN RETURN

S1¢S2 =HTDCASC!.4]>

§2=52+1 @ GOTO 8385

CLEAR @ DISP * MWaiting for
averaaing to end” @ WALIT 1

=)

ON 1+BIT(SPOLLCNY,1> GOTO 8

355.83¢0

RETURN

OQUTPUT N ;"T" @ Ki1=1

ENTER N ; A€
Bs=DTBS$<HTOCRASL] . .41))

L2=BTOB$C11, 133> MOD 2+1
IF L2=3 THEN L2=5

L3=BTD(B$C11,133>» DIV 3-1

AZ=L2%X18~L3 '

GOSUB 8500

ENTER N USING “%.,Z%ZK" ; AS$
IF A$="N" THEN RETURN

IF F+K1%¥D2>=R5 AND K2<{=S TH

EN GUSUB 8558

Ki=K1+1

GOTO 8446

IF M2=8 THEN AS=FNL1(K2>
IF M2=1 THEN AS=FNLOK2?
RETURN

PRINT# 1 ; F+K1xD2
B$=DTB$(HTOC(A*LC1.43>)
Li=FNC2(Bs$LC1.,61)
L2=FNCZ(E$L?7, 15T
U=5QR(L2-256%2~L1%A2
PRINT# 1 ; V

K2=K2+1 @ A6=A5

PRINT ¢ ";F+K1X0Z;:TABC163;
| ’

GOSUB 8586

RETURN

CLEAR @ DISP * INPUT LE

VEL TOO RHIGH"

BEEP 30,400

DISP “PRESS 'CONT' WHEN LEV
EL IS RESET"

PAUSE

K5=90

GOTO 45160

CLEAR @ DISP ° INPUT LE
VEL TOO LOW"

BEEP 30,408

DISP “PRESS 'CONT' WHEN LEV
EL IS PESET"

Selncts appropriate code for
ins :ructions to analyser and sends
then.

Reids in control settings.

Exzmines status byte of analyser to
determine whether averaging is
corplete or not.

Reads in spectral data, decides if
data is required, and stores this
data on tape and on printer.

S




Zev i gyl ee

v

86635
8679
8675
8700
87@as5
8719
8715
8720
8729
8730
8735
8v4@
8750
8755
8760
B765

PHJUSE

K5=8

SOTO 4510

AS=VARLSCF DIV 18>
B$="FFFFg"

L1=LENC(AS)

FOR kd4=1 TO L1
C$=DTHS$(15-HTDC(ASLK4.K41>)
BSL4-L1+K4,4-L1+K4I=CS$L4.4)
NEXT K4

OUTPLUT N ;BS

RETURN

S2=3 @ N1,N2=106 & KS=1
GOSUEB 8289

GOSuB 8256

RETURN

Sets frequency expansion origin.






