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ADL-6409 Operator l lanual

I .  INTRODUCTION

A conplete ADL-54O9 data logging sysLen resul ts f ron lhe
integrat ion of  a Comnodore 64* Conputer systen (BASIC Computer,
te levis ion set,  and pr inter)  and a Technical  Hardware ADL-64O8
hardware/software package. The ADL-64O9 hardware i .s an I  channel ,  I
b i t  analog-to-digi ta l  converter (ADC) that provides adeguate
resolut ion and speed for pract ical ly al l  noni tor ing appl icat ions,  The
software package includeg eoftware Lo drive the hardsrare ReaI Tine
Clock ag wel l  ag an interrupt dr lven ADC control ler  and a BASIC
interfacing progran. The BASIC progratn can be shortened or deleted
ent i re ly i f  you wish to obtain ,nore menory for  data storage or for
other prograns. The C-64 Conputer eystem provides power,  nenory,
conput. ing abi l i tyr  and outpuL interfacing capabi l i ty  for  the ADL-64O9
package. The conplete integrated system provides versat i le data
logging capabi l i t ies unmaLched by far  nore expensive sysLens.

I I .  INSTALLATION

1. Turn of f  your C-64 Conputer.
2.  Junper pins 29 t"o 12 and 28 to 11 ln order to enable the reference
to the ADC
3, Insert  the ADL-64O9 with the conponents upr ight  into the expansion
port  wiLh the connector naking f i rn contacL.
4.  Turn on the conputer.  I f  i t  doesn' t  operate normal ly,  read3ust the
circuiL board in the expansion porL connector.
5.  Connect a +Ov to +4v source to pin 2A ( input 1) of  a 40 pin nass
terminated connector (40 posi t ion,  .LOO" spacing edgeboard connector) .
The low side of  the source should be connected to pin 2L (ground).
Insert  Lhe connecLor on to the ADL-64O9 board.
6.  Type in the fo l lowing program or load "PERFORMANCE TEST" f rom Lape
or disk.

10 POKE 37342,0
20 PoKE 57341,0
30 A=PEEK(57342) AND L28
40 fF A=O THEN GOTO 30
50 LS=PEEK (3734L>
6O LS=255-LS
70 PRINT (LS*Z) /LOOt
80 FOR T=1 TO SOO:NEXT T
90 GOTO L0

7. RUN the progran. The vol tage corresponding to your source should be
repet i t ively displayed. f f  desired, you can cal ibrate to the precisely
correct  vol tage by adSust ing the var iable t r inrpot.

8.  Load the BASIC progran wiLh a 'LOAD "ADL64O8.BAS"'8 for  d isk or
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'LOAD "ADL6408, BAS" ,  L f  or  t ,ape.

9.  RUN the program. The nachine language program wi l l  now be loaded.

LO. Try the di f ferent nenu opt ions.  The vol tage displayed for channel
O should be the sane as obtained in your te.s l  program.

11. Connect each of  your desired eignals Lo one of  the nulLiplexer
input pins (see Connector Descr ipt ion).  The eystem has a working range
of O to +5.OOO vol ts.  Vol tages ln excess of  5 vol ts r . r i l l  danage the
A/D converLer.  Coneequent ly,  at tenuat ion s in i lar  to that  ghown in
Figure 2 should be used for any s ignele that  may exceed +5 vo1ts.  More
sensi t ive vol tage rangeer can be achleved by using of f -board anpl i f iers
shown in Figure 3.  Snal l  currente can be neasured by using anpl i f iers
shown in Figure 4.

I I I .  HARDIdARE

The ADL-6409 board consists of  four pr inary sect ions;  control ler ,
address decoder,  input/output ports and A/D converter.  The control ler
consistg of a 74LSL38 L of I  decoder. The address decoder is conprieed
of a 74LSOO and 74LS85. The address decoder ut i l izes the I  low order
address l ines f ron the C-64 Computer as wel l  as the SDFXX/ or 9DEXX/
select  l ines (3umper selectable) to establ ish a s ingle block of  4
addres,ses for the ADL-64O9 to ut iLIze.  Address A7 as wel l  ag the Phase
2 clock are connected to the enable input for  the 74LS85, a 4 bi t
d ig i ta l  conparator.  Addi t ional ly,  address l ines A5, A4, A3 and A2 are
connected as inputs to Lhe 74LS85. Other inputs to the conparator are
fron a four (4> posi t ion DIP s$r i tch.  Thie gwitch al lows select ing
di f ferent operat ing addresses for the ADL-64O8. I f  the Dip Switch and
the addregs gent f ron the C-64 natch, the output l ine of  the
conparator wi l l  swi tch high. Thie high output is connected to an
enable l ine for  the 74LS138. Addreeses A6 and $DFXX/ or SDEXX/ form a
gecond enable for  the 74LS138. Addregses AO and A1 are connected to
the 74LS138 addrese inputs.  These addreeses, along with the enables,
dr ive the dl f ferent I . /O devices wi th in the ADL-64O8.

The ADC ie an eight (8) biL SUCCESSM APPROXIMATION Analog to
Digi ta l  converter.  ThiE type of  converter was chosen for speed as we.I I
as high rel iabi l i ty ,  The input nul t ip lexer is contained internal  to
the ADC in order to provide good tenperature stabi l i ty  ae wel l  as
input t racking. The input channel  desired is placed on the DATA BUSS
of the ADL-64O8 and the ALE (Address Latch Enable) is strobed (Address
$DFFE or 37342>. This stores t ,he desired channel  into the ADC. The
convert  l lne (Address SDFFE or 57342) is then strobed and
approxinately 65 microseconds later the ADC wi l l  complete the
conversion in progress.  The data is lhen read fron the ADC and stored
in the dat,a nenory by execul ing a read from address SDFFD or 5734L.
The ADC ls now idle unt l l  the next load pulse.  The data buss of  the
ADC is not capable of  dr iv ing the C-64 buss direct ly,  lherefore a
74L5368 is used to buffer the ADC fronr the C-64 data buss. Since these
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buffers are invert ing,  the data received ig lnverted by the interrupt
dr iven machine code program pr ior  to being stored inLo fhe data
nenory.

IV.  INTERRUPT ROUTINE

ALI the na3or data acquis i t ion,  and data etorage funcl ions are
performed by a nachine language progran reeiding near the top of  BASIC
RAtl  nenory.  This progr€tn innediately fo l lows the BASIC "ADL-64O8.845"
progran on the disk or tape, I t  ie loaded with the LOAD
"ADL64O8.OBJ",8, t  command for disk or LOAD "ADL64O8.OBJ" rLrL for  tape.
After the program is loaded and runr the IRCI interrupt is enabled,The
nicroprocessor wi l l  Jurnp to the locat ion indicated in nenory bytes
788-789 every s ixt ieth (1/60) of  a second. The startup secLion of  the
BASIC progran in i t ia l  izes the above nenory locat ions to point  to the
nachine code program. Thls interrupt-dr iven program nornal ly begins at
locat ion S9DOO. A complete l is t ing of  th ie progran is included. Tine
keeping is acconpl ished by ut l l iz lng one of  the real  t ine c locks in
the C-64 hardware. A 16 bi t  register (DACO) is decremented at  one
second intervals to deternlne when a nee, analysis is required. An
analysis cycle ie in i t iated by loading the f i rst  input channel  nunber
into the ADC nul t ip lexer and toggl ing the CONVERT pin of  the ADC. l r then
the conversion is conpleted, the one byte answer ig gtored in the next
avai lable nenory locat ion and the next required input is }oaded in lo
the nulLiplexer.  Af ter  a l l  required analog inputs have been digi t ized'
the data avai lable f lag (DAFLG) iE Eet.  This indicates to Lhe BASfC
progran that new data is avai lable.  Thus, th is nachine language
program perforns al l  the necessary data- logging funct ions wi th no need
of assistance fron the BASIC progran. Tf  the nenory storage locat ion
exceeds the end of  the storage area (EDTA),  the data poinLer wi l l  lurnp
to the data wrap-around locat ion (D$rRP) and not i fy the user of  the
wrap-around condi t ion.  Thie is nornal ly loaded wiLh the data begin
Locat ion (BDTA) but can be set to any other desired locat ion.

V. BASIC SOFTIdARE

A. General

The BASIC software is designed as a convenient interface to the
user.  I t  ls  not  eesent ia l  to data acquis i t ion,  The BASIC softsrare
consistg of  a set-up rnode to eet conputer paraneters and place the
ADL-64O9 system into an id le condi t ion.  A "nenu" i ,e then ueed to
select  var ious opt ions.  Each of  thege opt ions wi l l  be discussed.

1.  Set Time
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This opt ion al lows you to set  the month,  date,  hour,  n inute and
second of  the C-64 Real Tine Clock.  Hours ehould be entered on a L2
hour cycle basis.  The t ime is entered lnto the appropr iate menory
locations and trardware registers and updaLed by the interrupL rouLine.
I t  wi l l  then be displayed in t t re lower r ight  corner of  the screen.
Addi t ional ly,  t .he c lock t ine wi I I  be displayed with an 'AI [ '  or  'Pn'
indicat ion.

2. Set Paraneters

The desired analyeie channels nay be entered in any order or tnay
even be repeated. Sel"ect ion of  analysis channels is acconpl ished
sinply by typing the deeired channel  number and depressing "RETURN".
Entry of  any number greater than 8 wi l l  terninaLe this opt ion.  Af ler
conplet ion of  channel  entry the user Is requested for a 'YES/NO'
reeponse for the LIST FILE node. This node al lows the user to store
ra$ or scaled data on disk or tape ae the data ie being acquired. This
feature al lot le for  t ransportable data for  later analysis.  I f  the user
wisheg to establ ish a l is t  f i le then the pronpts need only to be
answered, The fornat of  the LIST DATA FILE ls found in the APPENDIX
under FILE FORIIATS. In addi t ion to select ing channels for  analysis,
t .h is opt lon also includes the abi l i ty  to def ine the funct ion of  each
channel  by assigning a nane to each channel  selected for analysis.  The
assigned nane nay be up to 5 characters in length and in eny
conbinat ion of  a lpha or nurner ic charactere.  This al lowg for ease of
data ident i f icat ion at  a later t inre.  The funct lon is opt ional  and is
gelected af ter  a l l  deeired analysis channel  nunbers have been entered.
The user ls then pronpted for an input 'TRIGGER' value. This opt ion
al lows for the input port  to be etrobed to gtart  Lhe data acquis i t ion
cycle.  The input port  is  checked for a speci f lc  b l t  pat tern at  the
elapse of  the data interval ,  Tf  the value is present aL the input
port ,  Lhen data acquis i t ion conmences. At the t ine the port  is  read,
i f  the bi t  pat tern is not equal  to the value set in th is opt ion,  then
data acquiei t ion vr l l l  not  connrence unt i l  another data interval  has
elapsed and the port  is  again read. The next opt ion is analysis
interval .  The analysis interval  entry ehould be nade as "hours (1-18),
l r inutes (O-59) ,  and seconds (O-59) "RETURN". A naxinurn of  18 hours
between analyses is al loered. I f  the total  t inre interval  ie f ive
seconds or lees,  and the number of  channels to analyse is lees than 5'
the progran wi l l  analyze al l  the channele entered in opt ion 2 and then
renain id le unt iL the t ime interval  e lapeea, and the desired channels
r+i I I  again be analyzed. I f  the analysie entry is lese than f ive
secondE, data acquis i t ion ni l l  proceed on a cont inuous basis wi th each
data point  requir ing one (1) interrupt cycle to acquire al l  data
channels.  f f  nore than 6 channels are being analyzed, the t ime
interval  must be at  least  1O seconds. This delay requirement is due in
part  to the delay of  the screen update of  ne$ data.  The program t . l i l l
now return to the naln tnenu.
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3.  Set Alarn Lini ts

This opt ion al lows you to set  h igh and low l in i ts for  any
channel .  Enter a value between O.OOO and +5.OO for your highest set .
point  l in i t .  Enter "5.1" for  no high I in i . t .  For the lor l  set  point
l imi t ,  enter a r ' -5" for  no l imi t .  Thls procedure wi l l  then cause an
aster isk to be pr inted ahead of  the value obtained whenever the high
or low l in i t  is  exceeded. Enter a "O, Lr 21 3,  41 51 6 or 7" for  the
output alarn.  Exceeding a preset value wi l l  cause the corresponding
digi ta l  a larrn output l ine to go lor . r  and renain low. A zero (O) wi l l
cause an ov€rrrange condi t ion to be pr inted but not output to the
digi ta l  output l inee. Entry of  a '8 ' for  the selected alarrn wi l l  dr ive
al l  a larns high or of f  regardlegs of  a larn status.  Enter "99r '  to
f in ish th is opt ion and return to the nain tnenu. Dur ing operat ion,  a l l
8 output l inee wi l l  be reset (go hlgh) r . rhen the "R" key ie depressed.

4.  Start  Analysis

DaLa acquis i t ion wi l l  begin one data interval  af ter  the START
opt ion is eelected. Mernory locat ions beginning at  BDTA+26 (nornal ly
24602) wi l l  then be f i l led wi th a one byte data for  each input channel
wi th a delay between groups previously determined by opt ion 2.  I f
"Cont inue" is selected, data acquis i t ion wi l l  s inply cont inue fron the
last  storage locat ion.  l rJhen DAFLG is set  by the interrupt cycle,  the
neasured data for  each selected channel  wi l l  be dieplayed on the
screen in tabular format.  The nenory pointer locat ion and t ine wi I I
a lso be displayed. The present t ine wi l l  be entered into the nemory
Iocat ions reaerved for the starL t ine.  This al lows the data to be
saved on dlek and Et l l l  enable subsequent pr intouts to indicate the
correct  t ime of  date acquis i t ion.  The nenu wi l l  reappear when the
"O"ul t  key is depreesed. The pr inLer can be toggled on and of f  by
depressing the "P" key.  h lhen the pr inter is Lurned on, l t  wi l l  f i rsL
pr int  an input channel  header.  I t  wi l l  then pr int  the data col lected
for each channel  beginning with the gtart  of  the daLa col lect ion
sequence and ending with the next entry of  the ' iPrr  key.  I f  the pr inter
rout ine is lnterrupted with the ' rP,  key,  l t  r* i l l  Lerrninate pr int ing
and return to the aguis i t ion display,  I f  the "P" key ie again
depreseed, then a new data header and data wi l l  be pr inted unt i l l  the
entry again of  the ' tP" key.  Addi t ional ly,  Lf  a LIST FILE was selected,
then direct ly to the lef t  of  e i ther the RAW or SCALED data headers an
aster ick(*)  wi l l  be displayed indicat ing the Lype of  data being sent
to the l is t  device.

5.  Save Data on Disk. /Tape

The select ion of  th is cornnand wi l l  in i tate the creat ion of  a f i le
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on disk. / tape for storage of  data.  The f i ret  port ion of  the f i le
contains channel  nanes. I f  channel  nanes erere not assigned, then the
Eelected analysis channels t* i l l  contain aEter isks (*)  and hyphens(-)
(r---*)  to indicate that  no nane waE assigned. The second port ion of
the f l le created ie conpr ised of  the data nenory pointer locet ion as
wel l  as the actual  data,  Thus the data is loaded at  a Iater date by a
previously aeelgned data f i le name. The f i le fornst  for  nenory data
f i les ig the " .DAT" extension whl. le the l igt  data ut i l izes a " .LST"
extension to the or ig inaL f i le nane.

6.  Pr int  Old Data

Thig rout ine noves al l  the analysie paranetere (start ing t ine,
channel  names ( l f  assigned),  analyeis interval ,  data channele,  etc.)
into the working registerg and then proceeds to pr int  a l l  the data.
Addi t ionel ly,  th is rout ine is aleo used to establ ish HARD COPY for
l is t  node data f i les.  The type of  data pr inted is chosen by the user
by an entry pronpt.  I f  Lhe user selects the l is t  data formaL then the
user is agked for tape or disk.  The user le then aEked for the
f i lenarne. Upon locat ion of  the f i lename the data is pr inted direct ly
fron the storage device.  AII  previous paraneterg get are also pr inted
in a tabular forrn for  easy reference. This funct ion ls terninated upon
f i le end and control  returng to the rrain nenu.

7.  Load Old DaLa

This is the noet convenlent nethod of  loading old data for  a
pr intout.  I f  the previous eaved daLa wag assigned channel  nanes then
thege channel  naneE wi l l  be loaded with the previoug data.  I f  no
channel nanes $ere assigned to the Eaved data then each channel nane
r.r i l l  be assigned an aeter isk and hyphen label  (*---r)  to indicate that
no nane was previously assigned.

8.  Exanine l {enory

Systen nenory can be exanined by enter ing the decinal  netnory
addresg and preaslng RETURN. The routlne dlsplays the contents of the
pr inary data storage area values, Pressing "U'r  af ter  enLry into th ie
rout i .ne,  wi l l  a l lon you to exanlne al l  the data nenory locat ions.
Pressing any other key returnE you to the nrain nenu.

9,  Systen Status

This comnand ls a nul t i faceted system naintenance comnand which
aI lor*s three di f ferent funct ions.
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A. The alarm l inee can be 'STROBED' at  1 second lntervals,  a larm
I ines can be assigned nanes up to 5 characters each and the input port
can be read and displayed on the screen. ThiE opt ion is selected by
ueing the 'T 'est  funct ion.

B, Alarn gtatue, data netnory used and values assigned to alarns
for HIGH and LOtd l in i ts can be exanl .ned by select ing the'S' tatus
opt ion.  The current level  def in i t ion is pr inted on the screen next to
the alarn nunber.  Exi t  to nain nenu is done by pressing any key.

C. Disk connands as wel l  ae disk gtatue and directory for  dr ive I
can be eelected fron the gub menu with th is opt lon,  Enter ing a 'D'
wi l l  d isplay the disk (8) directory.  Enter ing a '> '  or ' . 'wi l l  set
the systen to wai t  for  a standard C-64 disk comrnand. The connand is
executed upon depression of  the RETURN key. Enter in€t  a 'A '  returns to
nain nenu. Enter lng an 'S'  wl l l  return disk statue to the screen.

VI.  TROUBLESHOOTING

l{ost  problene with the ADL-64O8 board ar ise f ron apply ing
excessive vol tage to the ADC nul t ip lexer inpuLe. I f  i t  LE deternined
that one or nore inputs are defect ive then the ADC mugt be replaced.
l {ake certain the new device is ingerted with the locat ing dot facing
the ueer connector end. Slight readout errors can be corrected by
ad3ust ing the vol tage reference tr inrpot.  For other problens, fo l lor . r
the procedure shown below:

1.  Turn conput,er of f  and then on to era6e progran.
2.  POKE 57342, O:POKE 5734L,O to act ivate RUN and open channel  O.
3.  Apply a 1 to 4 vol t  s ignal  to channel  O (connector pin 2O>.
4.  Do a "PEEK (57341)" connrand. The output data value should be
betneen 5O and 2OO. Also,  i t  ghould change when the input vol tage is
changed. .  Otherwise, the soft$rare progratn ie not funct ioning
correct ly.  Try reloadlng. I f  th is test  doesn' t  work,  return the board
for repair

REPAIR FACILITY

If  repair  of  the ADL-54O9 is required, the uni t  ehould be
returned to;

TECHNICAL HARDSIARE INC.
P.O. BOX 9101
PEI{BROKE PII{Es, FL. 33084
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LII{ITED {'JARRANTY

Technlcal  Hardware Inc.  (THinc) r*arrants the ADL-64O8 to be free
of defects in workrnanship or nater ia ls for  a per iod of  one (1) year
fron receipt .  Teehnical  Hardware wiI I  repair  or  replace Lhe ADL-64O9
(et the opt ion of  Technical  Hardr*are Inc.  )  i f  found defect ive dur ing
the *arranty period when returned to the above addrese, No other
warrant iea are impl ied or expreseed.

I.IEUORY UAP

GEI{ERAL

ADDRESS

2049 (SgOl)
23808 (SsDOO)
4ot1-92 (SgDOO)
40959 (59FFF)
24602 (56014)
39936 (59COO)

DATA STORAGE VARIABLES

DESC.

Begin of BASIC progran
End of BASIC progran
St.art of l{achine Code progran
End of l tachine Code progran
Start of Data Storage
End of Data Storage

VARIABLE ADDRESS FUT'ICTION

Fi le Type Flag 24576(56000) Holde def in l t ion of  data f i le type
Data Interval  24577(96001) Low byte Daint
Data Interval 24578(56002) High byte Daint
l{onfh 24379(S6003) I ' lonth of Data Acquire
Day 24580(S6004) Day of  of  Data Acquire
Hour 24581,(S6005) Hour of Data Acquire eetup
l{ in 24582(S6005) t l inute of Data Acquire seLup
Sec 245,83(56006) Second of Data Acquire setup
Achan 24584(S6007) Analysis channels

24600(56018) future use
Data etore 24602(S501A) Begin of Data Storage

FILE FOR}IATS

The f i l .e forrnats for ADL-64O9 are the same for both the l ist
( .LST) and data ( .DAT) f i les.  Al l  f i le parameters are stored as ASCII
characters ei ther numeric or alpha. I t  is  reconmended that any use of
the data f i les other than in the ADL-64O9 progran, that  the user
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adhere Lo the input constraints of  the C-64.

FILE (DATA)

HEADER:
ChanneL count (K) number indicat ing nunber of  channels

to be acquired.
low byte of end of data storage
high byte of  end of  data storage
Iow byte of  start  of  data storage
High byte of start of data storage
O=ratr  data,  tO=l ist  data 'RAW
2O=l ist .  data,  SCALED
nonth of  data acquire
day of  data acquire
hour of data setup
ninute of data seLup
eecond of data eetup
low byte data interval
high byte of  data interval
16 bytee for up to 16 channels
4 nu1ls for  syncronizat ion
naxinun of  16-5 char.  names for
channele.
Stored quant i ty baEed on channel
count

EDTA, low
EDTA, high
BDTA, Iow
BDTA, high
Fi le Type

l,lONTH
DAY
HOUR
I{IN
sEc
DAINT, Iow
DAINT, high
CHAN
SYNC
NAT'IE

DATA

DATA FORI'TAT:

Al l  data is stored as blocks of  1 byte per channel  and 3 bytes
for hour,  min and sec. The t ine of  acquire ig Etored pr ior  to the nel ,
channel  data.  Channel  data wi l l  fo l lou inmediately af ter  the
acqulel t lon t ine.  EDTA ie constant ly updated to provide a metnory
pointer for  net. l  data storage. Thug recover ing EDTA fron disk or tape
as rrrel l  ae BDTA (begln of data storage) wil l  ensure proper data
recovery and storage.

NOTE: Al l  data f l les crested using opt ion f lve (5) wi l l  exhibi t  an
extension of  ' .DAT',  whi le l is t  f i les wi l l  have a ' .LST'  extension.
Opt ion seven Q> w111 ONLY load data f l les r . r l th the' .DAT'extension.
Fi les wtth the ' .LST'  extension nay only be loaded fron the pr int
rout ine (opt ion 6).  Al l  f i les are stored as ASCII  equivelent BINARY
valuee with the except ion of  l is t  f i les r*hlch are stored as ASCII
f loat ing point  nunbers.

ADDRESS SELECTION

The ADL-64O9 containe the capabi l i ty  of  Eelect ing the operaLing
address for al l  I /O portE on board v ia a 4 posi t ion DIP switch
designated as 5-1.  This switch,  for  each posi t ion change (16 posi t ion
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conbinat ions possible),  wi l l  select  a di f ferent block of  4 addresses
for operat ion of  the ADL-64O8. I {u l l ip}e ADL-64O8 systens nay be
ut i l ized si th each having a di f ferent DIP eet i tch set t ing.
Addi t ional ly,  there are 2 sete of  3 Jurnper pins that  a l low the user to
select  4 digcreet blocks of  64 operat ing addreesee (16 blocks of  4
addreesee).  Thus the ADL-64O8 can be placed anywhere in the SDFBO to
$DFFF or $DE8O to $DEFF addreEe space. The Jutnpers are shown in f igure
1.

The board,  ae received, 1g set for  operat ion at  locat ione
SDFFC-SDFFF. This set t ing wt l l  seldom need to be changed. I f  change is
necessary,  the fo l lowing procedure nugt be fol lowed to engure proper
operat lon of  the ADL-64O9

DISK SYSTEi lS:

1.  Using LOAD "ADDRES5.I , IOD"r8",  load the address change program
into tnenory.

2,  Run the progran. The dlrect ions for  uEe are presented f l rst ,
The nrachine code progran ig also loaded into menory.

3.  Enter the net l  addrees in decinal  for  the nes DIP switch
sett ing.  The progratn wi l l  nake the necessary changes and rewri te the
nachine code f i le back to disk.

4.  The nodi f icat ion ls now conpleted and need not be changed
again unless the DIP-SI{ ITCH or Jumpera are changed.

5.  I f  the ADL-64O8 doee not operate proper ly af ter  nodi f icat ion
Lhen careful ly inspect the DIP switch and Jumpers for  proper set t ings.
This wi l l  usual ly correct  the problern.  Go back to etep 1 and gtart
over.

TAPE SYSTEI{S:

1.  Using LOAD "ADL64OS.OBJ"TLTL load lhe nachine code progran
into nenory.

2.  Ueing the l is t ing suppl ied for  the nachine code progran'
Iocate the addresseE that reference the I /O ports ( i .e.  those
addresses that contain referenceE to HDFFC,FDTFETFF).  Note these
addreeses on a piece of  paper.

3.  Using "POKE" statements,  change the nenory Locat iong noted
above to the new addregE,

Exarnple:  I f  the new DIP-SEIITCH sett ing is guch that Lhe ner. ,  addrees is
$DFOO and the current location in nenory is S9DFE, then POKE 40446, OO
wil l  acconpl iah the necesEary change.

4.  Af ter each change, the locat ion should be "PEEK"ed to insure
the proper change has occurred. I f  the change is not proper,  then step
three (3) should be repeated.
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5.  Once the changes are done, the f l l .e should be saved on a new
tape. The ne$, progran, as wel l  as a copy of  the BASIC operaLing
progran should be saved on a new operat ing systen tape.

6.  The nodi f icat ion is notr  conpleted and need not be changed
again unless the DIP-SITITCH or address Jumpers are changed.

7.  I f  the ADL-64O9 does not operate proper ly af ter  modif icat ion
then copy ADL54O8.OBJ fron the dlstr ibut ion tape to nenory and delete
t .he f i le created ear l ier .  This wi l l  replace the or ig inaL program. Go
back to step 1 and start  over.

DIP SWITCH SETTINGS

stJ- 1

ON
OFF
ON
OFF
ON
OFF
ol{
OFF
ON
OFF
ON
OFF
ON
OFF
ON
OFF

JUMPER

t-2,3-6
L-2,4-5
2-3,5-6
2-3,  4-5

St'J-2

ON
ON
OFF
OFF
ON
ON
OFF
OFF
ON
ON
OFF
OFF
ON
ON
OFF
OFF

sVJ-3

ON
ON
ON
ON
OFF
OFF
OFF
OFF
ON
ON
ON
ON
OFF
OFF
OFF
OFF

std-4

ON
ON
ON
ON
ON
ON
ON
ON
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

ADDRESS, HEX

SDFCO
sDFC4
SDFCS
SDFCC
sDFDO
SDFD4
SDFDS
SDFDC
SDFEO
sDFE4
SDFES
SDFEC
SDFFO
SDFF4
SDFFS
SDFFC

ADDRESS, DEC

37280
37244
57288
37292
37296
57300
57304
57308
573L2
57316
3732('J.
57324
57328
57332
37336
57340

NOTE! The DIP sni tch when in the ON posi t ion wi l l  cause a LOl l  at  the
address conparator. An equivelent L0ll l  nusL be received from the C-54
address buss to have a posi t ive conpare.  This rnust be kept in nind to
underetand the DfP sr* l tch conf igurat ion.

JUT.IPER SETTINGS

BASE ADDRESS RESULT

EDFCO (57280>
sDF80 <372t6>
#DECO (57024j.
sDE80 (56960)
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NOTE Junpers set  the s igni f icant addregs for the operat ing of  the
ADL-64O8. The factory set t lng is L-2,  and 5-6.  Thig set t ing addresses
the ADL-64O9 to operate wi th the DfP switch eett ings in the table
above. I f  the Junpers must be changed, Lhen the Junpersr wi l l  set  the
BASE addresg and the DfP et l l tchee w111 eet the of fset  address f ron the
BASE.

EXAI, IPLE: Junper set t ing L-2r4-3 would set  BASE address to $DF8O. S1-1
OFF, 51-2 ON, S1-3 ON and S1-4 ON would eeL OFFSET to 4,  thue t ,he
operat ing address $ould be SDE84 (56964).

USER SCALER ROUTINES

The ADL-6409 incorporates provieions for user data ecal ing
software.  The BASIC progranr contains,  ln l ines 6060 to 655O, Iocat ions
for ecal ing equat ions for each channel .  Theee locat ions are gtructured
in such a format that  a l l  channele set  to acquire data wi l l  a lways
trangi t ion to a given locat ion.  This is evidenced by the REI{
statements headlng each ecaler rout ine.  The u6er s inply enters his
gcaler equation in the proper area based on the gelected channel. The
equat ion s i l l  then scale the data and pr int  the scaled value on the
screen dur ing the START ACOUISITION opt ion (4>. The uger nay use any
etandard Cornnodore 64 statements and/or functions to accornplish the
required scal ing.  A'SYS'funct ion nay also be uged. The var iable D(T)
is used to carry the RAtd data value to Lhe scaler equat ion.  The 'T '  is
the channel  nunber in a 'FOR-NEXT' loop. I f  channel  13 is de.eired then
'T'  would equal  13. The var iable SC(T) is the scaled var iable.  An
exanple of  a scaler ig found below.

EXAIIPLEi Scale channel  13 to be the log of  the l inear value D(T).

6480 SC(T)=LOG(D(T) )

I f  the user wishes to save the scaled valuee then a new progran
should be created on disk or tape. The progran should have a nane
fanr i l iar  to the user def in ing the change in the scaler rout ines.

INPUT/OUTPUT PORT5

The input port  of  the ADL-5409 is a Low Power Schotkey (LS) TTL
lnput.  The inpuL apeci f icat ions are:

Input HIGH 2.4 VoLLs mLninun @ 4O nicroanps
Input LOW O.4 Vol ts naxj .mun @ 4OO microanps

l{axinun input volLage ls 5.25 Vol ts.  Inputs greater than this
value nay cause device destruct ion.
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The input port  rnay be used for appl icat ions other than the
TRIGGER input for  the ADL-64O8, The user mugt,  however,  develop the
necessary sof tware to ut i l ize the input data.  The input porf  ut i l izes
74LS368 devices which are invert ing to naintaLn a high current dr ive
to the Connodore data buss to reduce bugs noise.  The uEer nust invert
any data read fron the input port  to ret ,urn to the proper input value.
The 651O nicroprocessor wi l l  acconpl ish th ie wi th the EOR (Exclusive
OR) instruct ion.  See the control  address table for  the read
addresees.

OUTPUT PORT

The output port ut i l izes a 74L5377 I bit  latch to inplenent the
output funct ion.  The output speci f icat ions are:

Output HIGH 3.73 Vo1ts G .4 ni l l iamps
0utput LOtd O.4 Vol ts @ 8 ni l l ianps

The latch is control led by a einple output to the control  address
shown in the control  addresg table.  Care must be taken when dr iv ing
externaL devicee not to exceed the dr ive values as device datnage or
errat ic operat ion may resul t .

CONTROL ADDRESSES

ADDRESS FUNCTION CO}IT{ENTS

INPUT I'TODE

SDFFC (57340) Read Input port  Cornplement of  value
SDFFD (57341) Read ADC Data Low or High Byte (dependent on

Ctr l  Latch)
$DFFE (57342) Read ADC Status

HIGH ADC NOT-BUsY
SDFFF (57343) No Operat ion

OUTPUT I{ODE

SDFFC (57340) Wri te Output Latch
SDFFD (57341) START ADC operat ion
SDFFE <57342) Write ADC I,IUX ADDR
SDFFF (57343) No Operat ion

CALIBRATION

The cal ibrat lon of  the ADL-64O9 is straight forward. A vol tage
potent ia l  must be connected to channel  O. Once the vol tage is
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connected to channel O, type in the test progratn found in the
instal lat ion sect ion.  Run the progran. Your vol tage wi l l  be displayed
on the screen. I f  the displayed value and Lhe actuaL value are
di f ferent,  then ad3uetment of  the t r in pot ie required. Ad3ust the
tr in poL SLOhILY unt i l  the displayed vol tage is Lhe 6ane as the
neasured value, Cal ibrat ion is no$, conplete.

ADL-6408 SPECIFICATIONS

ANALOG/DTGITAL CONV.:

TYPE: Succeeeive Approxinat ion
C0NV, RATE: Approxinately 1OOO

conv/sec
REFERENCE 3 External  5.O Vol ts,

Ad3ustable
INPUT RANGE: O. +5.OOO VO1TS
INPUT It{P, : 1OOK OHI'IS Mln. 1O}l OH}IS

Nom.
OUTPUT 8 BITS

ACCURACYi +/-  1 LSB

INPUT PORT:
TYPE'. 74LS368
INPUT RANGE: ,4 Vol ts nax @ 25O

nicroamps for LOtd
2.4 VOLTS min @ 20
nicroanps for HI6H

OUTPUT PORT:
TYPE: I  BIT latch,  74L3377
OUTPUT RANGE! Source 3.75 Vol ts @ .4

ni l l ianperes.  Sink.4
Volts @ I  n i l l iamperes

EXTERNAL POWER:
(USER SENSOR EXCITATION) 5 Vol ts @ 5O na. nax.

SYSTEM POWER REO. To Be Deterrnined

* C-64 is a Tradenark of  Connodore Businese l {achinee
052286
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The ADL-64O9 interface connector is deeigned to interface with
stsndard dua.L 20 pln INSULATION DfSPLACEI ' |ENT COII INECTOR (fDC) or
sirni l iar  connector.  The epccing ig on .1OO lnch centere.  The terrninaLg
on the na.Ie connector are gtandard .O25" squ€re gtake plna.

GROUND
ouT 3
OUT 1
OUT 4
OUT 6

GROUND
rNPUT O
rNPUT 2
INPUT 4
INPUT 6
REF OUT
+5 VOLTS
GROUND
GROUND
GROUND
GROUND
GROUND
GROUND
GROUND
GROUND

GROUND
OUT 2
OUT O
OUT 5
OUT 7
GROUND
rNPUT 1
INPUT 3
INPUT 5
INPUT 7
GROUND
REF TN
ANALOG CH. 4
ANALOG CH. 5
ANALOG CH. 6
ANALOG CH. 7
ANALOG CH, 8
ANALOG CH. 3
ANALOG CH. 2
ANALOG CH. 1

ADL-6404

INTERFACE CONNECTOR

40 1
39 2
3A 3
37 4
36 5
35 6
34 7
33 a
32 9
31 10
30 11
29 t2
2A 13
27 L4
26 15
25 15
24 L7
23 18
22 19
2I 20



l IA REH f iSLG4Eg.Ef is EDIT E/9/&3
;: 'a FfiP,E 53egta, € ; F OP.E53*81, ErE l V$=CHRrfr t  13)
eI  IF f i= l  THEN 60Tn6E
*e F'RINT "{5C}" IFOSUBS96E
EF pRINT " LEAD MffCF{INE CtrDE TftF'E OR DISH (T/S}"rGf iSUFS?7tZt
gg GET E$IIF E$=n" '  THEN 6i lT0 E6
e7 iF E{F="T" THEN IF f t=E TF{EN A=1:LOAn"f iDL64'Ag.EErJ"o 1,  t !6f iTO 6, iA
E8 IF E$=' 'D' '  TI . {EN IF A=IZI THEN A=l ILOAD' 'ADL€4EI&. OBJ' 'N 8 '  1:GOTCI 68I
3& REIVI IF A=1 THEN GETOGIZI
4'ZI F'RIIIT' 'TSC}' '  IGOSUE596'ZI :F'RINT " LCIftDING IYIffCHINE F'ROGRfrIVI";Gr]SLJF597IZ'
58 IF f t=IZI  THEN A=1:LOAD"DL64EI8. OBJ' ' ,  1N 1
6€r F'OHE 51, f i : t rOHE 5e,96:F'OKE 55, lA:FOHE 56, 96:CLR
7rA F,OHE 53AgA, 6 r F,OHE53E81, f i6
I 'Z' pOHE56J34r FEEH t563341 f,ND e54
9t? F=1 :G=1 l l , l l=8f i  1G05U8578f i  : t i t=8tZr
l rzr€ '  pIM 4Li l .7)r  CHt17),  LDt l7) . l  HD(17),  L1$(17), f , t18)r f ,H(17)nFtf , ( I7) ,D$t17)
I  1A'  DIM A$ t  17) ,  D (  t7)  ,  H$ (  17) ,  SC t  17) |  AR (  17) ,  M$ (  17) ,  5C$ (  17)
1e'a 2=48838: FOKE tZ+l6) !  EE5!F0REZ+78, gl
13rA Z1=4883ts t7=71 : t rOHEZ+1.,6E!pOKEZ+E,6f i : t rOKE?+4, L !FTEKEZ+5'  r l : t rOl tEZ+Gr *55
14'A FOKE(Z+3)n 1:F,OHEZ+9'955;pOKEZ+lf i r955:FCIKEZ+l1r8:F,OKE(Z+16)rg55lFOf.EZ+7rI
1sf i  FORI=Z+EO TO 7+64 rFOKEIo rZr:NEXTI
1F,f i  EIDTR=Z+65:EDTA=FDTA+gI X=84576I6O$U871f i  :F 'OKEBDTA, XE:F.f fKEBDTft+1, X1
L7W X=E46EE r6OSUB71fi I  F,OHEBDTA+*r XE TF,f iHEFDTft+3, X 1 : X=39536 : GOSUFTlE
18'Z' F,OKEBDTf;+4, XE I F'BHEFDTA+S, X 1
194 F.OHE7+44,76:REM JUMP (JIVIF'}  INSTRUCTIf lN FOR COIYIF'LETION OF IRG SERVICE Ri lUTN
195 DRTfr 31, Eg, 31.,  stA, 31, 3rA, 31, 31, 3tzt ,  $1,  sut ,  31.
EIZ' IA FORT=lTSS:f fA (  I  )  =E:NEXT:FERI=Z+3ETSZ+38+11 :  READ f , ;F 'OKEIu f , INEXT
EtrA ZJ=F,EEK(ZBg) rZ4=F,EEKtZgS):FOKEZ8B'f i :FOHET89! lFZ:FOKEZ+ F, 23:F,OHEZ+4f i !  24.
Ee'I F'OKEZ+5fi,  tZltZt I  FSHEZ+53' rA : FOHEZ+71 n lZl I  FffHHZ+8, 455
eSra F,f iK856334, F,EEH t56334) OR I
A4rA FilTOAATA
;:5iA 60Tn44rzl
; :6 'Zl  FRIN-f  "{5C}"
e7f i  FFRA=1T03 :  FRINT :NEXTG

':-Srzr FRINT" {YL}UDDDDDDDDSDDDDDDDDDDDDDDDDDDDDDDDDDDDI " i  "{hlH}"
Eg'A F'RINT TAF (  14} ;  "RDL-64gtB' '  :F 'RINT
SfJrA pRINIT TABt13) ;  "DATA LOSGEFI" :FRINT
31'A F'RINT TRF( 13) ; ' 'DEVELOPED HY' '
JEP' F 'RINT:F'RINT TAE TES);  "TECHNICAL HARDI, I f tRE INC. ' '
SSIA FRINT I  F,RINT TAF (  lE) I  "Fr.  O. BBX 91t41"
34rZ'  pRIN]-r f - 'RINT TAF(89) ;  "FEMFROHE FINES! FLA, "
35ft  FRINT:FRINT TAB ( lE) ;  "COFYRIGHT 1984"
3f i IA F'RINT" TYL}JFFFFFFF$:FFFFFFFFFFFFFFFFFFFFFFFFFFFFK" i  "T[^ 'H} ' '
37rA SOSU8596IA IF'RINT" HIT ANY REY TO CONITINUE"rSOSUEtS9Ttt
38'A GET E$:IF Et$=' ,"  THEN GOTUSgtZt
35IZt FCIR I=ITOES
4rZ$A Rf,{ I i=*55
41rA f ;L( I )=-5
4* 'A f iF l ( I )=5
43iZr NHXT I
44iA FRINT "tSCI"
Ir : i rzr  pRINT "tYLl  UDDDDDDSP$DDDFDSDDDDDIIPDDDDDDDDDDDDDDI * r  t r { ldH}"

46f i  FRINT"tYI-)  E"r , ' {h l l - { }" ;  TAFtrSE};"sELEf,T 0F,TI0l{"1 ' , r f tB(3f i ) ; " {YL} l - {" ; " t idH}"
47& pRINT"{YL} 6" i"{Wl- l }" I  Tf iEt(18}q"1.  SfT TI iYlE";Tf fEt{3&);"{YL}H" ' ! r {h,H}"



484 FRIi{T"{YL} G" i  " { i^ fH}" ;Tf lF {38} ;  " tYL}H" ;  " { l " lH}"
rr9tzt  FRMT"tYL1 E'r ' r r . t - t^ i i { }"1Tf;S{1E};"8.  gET FARAIYIETERS"q' f f tF(3S};"{YL} i {" i " { l , ' i i { } "
5t3tA pRrNT"{YL} G" ;  " t l^ lH}"  1Tf iF (38} ;  " tyL}H" i  , ' {hJH}, '
5 l lz l  FRINT"tYLl  G" '  r r t t {H}" ;TAB ( 1E} ;  "3,  SET RLftRlYl  LI ly l ITS" ;TRH (38) ;  " {YL}Hr '  '  ' r { i j i i } ' l
59f i  pRINT"tYLI G" '  r r t i , , lHl"  

; ' f f rB {38} ;  " tYL}F{" ;  " t t " lH}"
53U' FRIhlT"{YL} E" ;  " {h lH}" 1TAE| (  lE} ;  "4.  STRRT f iNftLYS15" ;Tf fH {38} ;  " {YL}H" i  "dt^JH}"
54tA F,RIhlT"{yL} G" -  " t l , {H}" l  TAF {39} ;  " {yL}H" ;  " f l4 lH}"
55'A pRINT"tYL) G" i  " { l ' lH}"  1Tf iB{ 1E} ;  "5.  $RVE 0hl  TRF,H/D1$H";T*B t3S} ;  " {YL}F{" l  " { l^JH}"
56gl  FRINT"tYLI E" I  " { t " lH}"  1Tf lB (3S) ;  " tYL}H" I  " th iH}"
57'A FRINT"tYLI 6";"{ lJH}";TAEtlE};"6, .  pRINT nLD DRTft"1TffF(3&);" tYL-}H";" i t^JHi"
58tA F,RIhlT"tYLl  Err  !  r ' {WH}" ;TAB (38) ;  " tYL}F{" I  " t t lH}"
55tzt  FRINT"tYL) 6rr '  r r t l^JHl"  

;  Tf fB
6EE pRINT"tYLI Gr '  '  t r { l^ fH}" 

;  Tf iE
61lA FRINT"tYL) Sr '  '  r r t l {H}"  gTf iB
6EtZ FRIN' f  " {YL} 6" q "{ tJH}";TAEI
63lA PRINT"tYL) 6" ;  " t i , lHl"  1TftB

lE) ;  "7.  Lf f f ;D OLD DftTR" ;  TAF (3Sl ;  " tYLlH" ;  " { idH}"
3S);"{YL}H"i"{hl l { }"
1* l  ;  "S" EXf, IYI INE MEHfiRY" ;Tf iB t36) ;  " {YL}1" '1" ;  " { inIH}"
381 ;  " tYLlH" i  " { [dH]"
LE) I  "9.  TEST/STftTUS/DI R" lTAE t3&l ;  " {YL} l - {"  i  " { [ , 'J i i ] "

6r l rA F RINT" tYLl  JFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFH" r  "{bJH} ' '
648 FRINT:FRINT" AEGUISITIONT "
645 f l=F.EET.(Z+7C}; IF A=IZI TI . {EN F'RINT " INACTIVE":GtrTO L,5f i
f i44 IF f ;=138 THEN FRINT " ACTIVE":GOTfi  65'A
65'Z' GET E$
66rA iF E!b="" TFIEN 605U84e8rJ
67f i  f l=Vf iLtE$)
6$fi IF ff} g THENf,5flI
69rA nN ft 6OTil76E , l l Lfir 16?rzrf J.93rA, e7$fi, 3rUr7A! 4l.3grr 445fl, 457rzl
T|AE COTOESAI
71iA X1=IFIT (X/956) :  X3=X-156*X1: RE].URN
7EO K=t l lT=Z+16
738 tr=F'EEK TT} : IF P} 

'AB 
THEN ftETURN

74lA C tH+1 )  =psp.=p.+l  I  T=T+1 lGOTCITSt i i
75iA PSKE 7T+&9, F.EEH(Z+89) f fND RC(T} :RETURN
76rA EOSUE474$
77rA GCISUEr596'I
78f i  FRINT" SET TIHr {Hf lYl ,s}  "
79fi GO5UB597'A
8tztf i  INFUT" AlYl f iR Ff4 " ;  Tt$; IF LEFT$ tT!$r 1) {} "f i}" THEN S=lESr GfiT[8EtZt
81tt  S=E
Sgtzt INPUT"HfiUR" i f tr$
83IA IF VffLIA$)}P3 THENSEIZI
g4a IF VftL tFtrS) =TBTHEN ft$="{rrZtn', :FI}TBSB|A
BSIA IF LEN (R$) (g THENETE
8612I fiETfiBBfi
A7V IF VftL(AS) { l ' f  TF' IEN A$="B"+fr$
BSfi INF.UT' ' ITIINUTH'. i  B1$
8?IA iF Vf;L IF$} } 59THENS6'ZI
gEtA IF VfrL ( EHS ) =rZr T|{EN Et$= " ErZl " : EnTflS4tZl
91IA IF LEFI(FS} {E THEN?38
gefi G0TCIg4rA
g3'a IF VRL(Er$) { l tzr Tl ' lEN Et*="tA"+E{1F
g4A INF,UT' 'SECOND' '  i  C$
95iA IF VRr-(C$) iSE THENS4A
96'A iF VftL (C$) =rZr THEN f,$="rZrrZl" IfrOTO1tz'izrili
97fr IF LEI{(C$) {e THEN9gTZ'
SS|Z' G0Tfl1'*$|a
g?tn 1F VRi- i [$)  {1f i  Ti- iEl . . l  *$="f i i "+f$
lrZi lZi lZt  *=V*Ltf t$)  I  I / .=f t . / l t r I f i=f i* i I$* l rZt i  :J=f l+Iy"*16IFf lH8S6331, -T GR gi



Llz l lE F=Vf iL(B:$) r '1. f .=*/  1f i t :Et=F*t I / .*1t i l ) :J*F+I/ ,*16:F,OHH5633IAnJ
1 U'3tZr f,=VAL ( C:F ) I It =tr / I E I C=C- t I /.* 1 tZt ) : J=C+ I/.x 1 5 : FtrHE56JEg, J
1€r3f' F,0KE563eg, tl
lUI4IZI  PRINT ' 'DATE' '
lUr5lA INFUT "MONTH t  1-1*)  :  "  ;  F:  FIS=$TR$ {F}
1fi6r4 IF F) 1g THENlrZrSff
1f l7tzt  F, t rKEZ+l i ,  Fl  INFUT "Df;Y: "  iB:G$=STRIStE)
lB8rA IF F) 31 THENlrZ'7rA
1U'gtA FOHEZ+3r E
i 1'4fi EOTEeSrZl
i11tA FRIhlT "{Sf}{ [D]"
1188r I=1144
1 134'  K=l  :T*E:Y=Z+16:EOSUF561'Zr :  R=V+S
I14IZI PRINT' 'TgC}. , :  GOSUEISB€,IZI  :  RV=R
11sff  F 'RINT, '  INF,UT CHRNNET- NIJI4BER T99=FND} . '  ;  T3=€II  F 'RINT
1 16fi GOSUF5g7'Z'
I 17fi  SF= l f t
1 188 FRINT;FRINT:F,RINT
119lUl F,RINT"{[U]" ; : INF|UT f  tH]
lEf i rA IF C (K) )  r lg THEN F RINT"tgC)" I  F, f iHEY! 855: F,SHE*V, 855; GOTfi13lrz l
19l f f  poKEY,C(Kl :FOHERV'C(H) rY=Y+1 :RV=RV+I I  IF [ (H] ]B THHN X*4
1Eef i  f f=C {K) :B$=STR$ (f i }
1E3UI IF X=4 THEN CIF=IVIID$(B$,3,  1} :D(E)=ASCIC$}
le4ra C$=tr l IDrS (81$, E, 1) :D (  1)  =ASf,  ( f ,$)
1e5E F,f iHEI,n(1)
IEEIZ'  I=I+1
lg7tZt IF X=4 THEN Ff i i i .ElrS(8)
1egft  I=I+1!H=H+L !  IF X=4 THEN I=I+11X=rZr
1e9fi IF i j ,)  tAg THENI*I|Z'
13rAE $CITil 1 19ft
l31rA R=R*8rTT=F'EEKtZ+41 :TD=F'EEK{Z+3):FOHE{R+1)rTTrFt}HH{R+f;}uTDrpi lHHRrrZl
13eE F05UE5g1E I  F$HE {R+31 ,  TH: FOKE {R+4} n TIvt :FOHE (R+51 ,  15
133fl H=R-1 rGilSUESBEEI r l-X=ri l
13414 PRINT ' '  LIST I{ODE NHTA FILE (Y/N} ' ' :GOSUH597ITI
135IZI INF'UTT$:T:F=LHFT$(T1S, 1) I IF T$(}  "Y" THEN146'N
1364 F.RINT' 'FILE TO DiSH ER TRF'E (D/T) ' '
t37f f  GHT T$rIF TS="" Tl{ENl37lZl
l3glzt  IF Tt$="n"THENg5f i
1365 IF T$="T" Tf{Ehl  LT=lrB:6FT0 14lE
139Ur IF T:F {)  "Dt '  THEN EOTE146|A
14fiU' LT=E
1418 INFLJT"LSST IYIEDE FILENAI4E: "1L$
14le F'RINT"DISH DRIVE NUIYIBER S fn 9?"; : INFUT ORcDR$=STR${FR)+":"
1415 IF LT=lf i  THEN C=l:OF'EN C, 1,1rL$+".LST":GnTO 145t4
14et l  IF LT=tr  THEN L$="r i l i  "+L$+",  L$T,5n H" tGBTOl43f i
143'Zr gpEhl I ,  SR, J.5:  C=E: OFEN C,,  DR',  3,  L$:  INFUT*1, R, B:F
t44ra IF A{}rA THEN FRINTB$;f ,LS$E I  rCLOSE ErLX*f l :E0TCIl4lr t l
145'A LX=SIZIIREM HEASER FLAG
14614 G0SUB5?6IZI
T47fr  F,RINT' '  AssIEN f ;HANNEL NAIqES (V/N} ' '
148rA GOSUBSgTIA
143'Zr INPUTftS
1s'Z'tzl iF f l$ ( l  , 'Y" "rHEN GnTfi155ff
1518 pRif ' lT"CHAhiNHL NftMH {5 f, i{ f fR lqftX, ) r ' |

l$*ra Ff iH T=1T0K
153*1 F,RIf , iT "  ("  i * (T) 1")  "1:  INi : , lJ" l "  L_1$tT)



1548 NEXTT; IF f i :6="Y" THEN Ef iTn156lA
155tzt  FLIRT=1Tf iH:L1.tS {T} ="{r--**"  :NEX"l '  T
15614 GOSUBS96|ZI
157[t  PRINT. '  SET INF,UT F.$RT TRIGGFR Vf;LUE {Y/N} ' '
158'a 60SLJB597'A
1538 INPUT RS
16, 'AtZ!  IF R$ {)  "Y'  THENpCIi{HZ1+59t,  rZt l6ST0163f i
16114 INFUT " TRIGGER VALUE T0 STf iRT f ;SUIRE= " iXT
lF,gtzr  F0KEZ 1+5Er 1E€: F'0KEZ 1+54, XT
163tU'  pRIhlT"tSf, l " :EOSUBS?GIA l t rRINT" INFUT SNftLYSIS TIMH { i - { ,  l4r  S} "  lEr i*U*5??f l
1648 INF,UTH, lvln S: F,OPiEZ+53, E I FOHEZ+?E' t i l
1654 AT=36r3OxH+ (6rzr*tv l )  +Sr X=INT tAT)
1F,6lA 6OSL|B718 ;F,OKEZ+50 X*rF0HEI+6'  XI  TFOKEZ+7'  XPiFf iHHZ+go X1:pnHHR+6T X*rF*PiER+7, XL
TF.7fr  IF LX=88I f iR LX=4IZI THEN EOSUFES6f i IREIVI i lF 'EN UF'FILE RhID DEVELf iF ' I {ERDER
1688 GilTOe5'a
1698 GOSUts4748t
17$fi GOSUFS9f,|A
1718 F'RINT ' '  5ET ALRRfi  LIMiTS"IEf i$UF5g7E : IF I3}7 THENl91'A
l7gtA F RIhlT"tCFl"  :  F,RINT "CHANNEL 99=HNS" I  T=tZt I  INFUT"H-i f ih lNEL NUM*ER" ;  TI :
173'A IF Tg)ra8 THEN15*IA
174& l i .=El :T1=21+16
175'Zr F=F,EEH, (Tl  )  I  IFpl  mg THENt77fr
L7&A CH (K+1 )  =F:K=K+1. ;TL=T1+1 :GOTS175rZ'
1,77fr  FORT=1Tf iK
1?8'A IF TH (T} =TE THENlSl 'ZI
I7g& NEXT T
i srilrzr ff0Tn l7Etzr
18l f i  FRINT " (" iL1$(T) ;")"
188f i  IF TE) '48 THEN1TEE
186tzr INpLiT " t { I6 l" . t  LI ty l IT "  i f i l - i {T) I  I .3=I3+1
1B7Ut INFU'f  "LEhl LIHIT"; f iL(T)
l$grzf  INpUT "f ,Lf ;Rly l  LINE {glr l r 'er3r4r5!6 OR 7}"1I
lggra Aft t I+J.)=TETACtT)=EF5..(E' ' I ) ;F,RI l r l ' I  SC$tI+1): IF I ; )7 THENl?lrz l
198'A E0TU17e'A
19If i  F 'RINT' 'TYL}ALL ALftRMs f tSSIGhIEDTIdH} ' '  :  Ff ,R6I=lTOlIZI ITIA I  NEXTfi
l.?Ern ECITnESrI'
193rzr 60SUF474|A
194|a G0SUB596E
195IZI PRIf 'JT ' '  STRRT f ;AU]$TTION I I

19612'  F.RINT I ]  START OR CENTINUE {S/C), '
Ig7fi  6BSLJB597|a
19SUI IF DFOE THHN GOTSEIZIEAI
199IA F'RINT ' ' *ERROR* NO f ;SUISITISN F'ARFIMETERS sET' '
elzl 'Zl[4 F,RINT"USE fiPTION A"
ErA 1 rA FORG= 1 TO I EECI r NEXTG ; E0TflflStfr
gutEtz' GET X$: IF X$="',  TFIENEIASTA
flE3lzr IF f i$=ttf, t t  THEN CA=llf fFTfi *15il1
gf '4tzr IF x$ ( l  , ,9" THENSSE
elzrS'a F R I NT " { SC } " :  7=71 I TT=F EEt< {7+4) : TS=F,EEK { Z+3 } :  6O5UF56 1'}
3ra6re'  X=E4EEt:Ff fSUF?lrZr :FOHEZ+67, X*:F,OHEZ+&S, Xl , :F,OKE*51, XgrF,f iHE*5Eo XI
eraT'a 6osuB581E :GCI$UB561rZr :FOKEV' rZr:FOHEV+3' Tt{ :FBHEV+4' Tl4:F, f r l , iHV+5, T5
EEgrA TT= {  {F,EEH {Z+63)* l rAl  +FEEK (Z+64} )  ITS= (  tFEEy' ,  (Z+€,1} *1rA} +F'EEi{  (Z+6*i  )
; : '719m FOH[V+1, TT : F'nKEV+*f TS : FIIKEZ+7Er B
A l fiIZI GO$UF7EE
c I l rZ! ivlF,=*46rZr* : fiffTn* 1F,ra
e1sf i  F,RINT "t$Cl"



*1f , 'a FRINT "{YL}CHf,NhlEL"1Tf iBt13);"  Rf;hl  " lTf lEr(E'Zr} ;"SCf;LEp"1Tf iE( l f i } ; " f iL i lRf4(S}, ; l4 i - .1!"
El7tA IF LX=5€r OR LX=5 THEN FRINT"tCUIo'  ;Tf lE (  11.  )  ;  "* , ,  lGOTSglgf i
ElStfr  IF LX=1rZ$Zr FR LX=15 THHhI pRINT"{CUI" gTRS t  1?) ;  "*" :Sf iTOe19lzl
ElgE Z=Zt
Eera'a G0suBTeE
E31IZI FOR T=ITBH
Ei:ElZl  IF LIS(T)="*---*r 'nR L1$="*" THEN FRINTT!*rrrrr("1C(T')1")"qTAF(S)1"=" lGf iTf iEE4t}
ee3' I  F,RINT L1$ (T) ;TAB (rZrS) 1 "="
EE4E NEXT T:F'EKHZ+78! lgg
EESE B=F'EHK { Z+1IA} : IF B (} 8I THENE64q'
ge6'A Ff iKEZ+1rzt ,  1ES:FRINT "{ l {M}":FRINT:IF Eft(} I  THEN G0TB *gg8
EETlZt F RINT,,  tHlYl l "  :  F,RI NT
Pe8'A MF=ffBS t (856*F,EEK { Z+69} +FEEH t7+A7 } -.H) -3}
EESA TH=trEEK TMF,} : TM=F.EEK {ITIF'+1 } :  TS=F'EEK (MF'+g) :I{F'=MP+3
Ee?5 I f :  LX=58 OR LX=IAE TFIEN GOSUB BgeB:f f f iT0 el97
Ee36 60T0 ESrZrU'
Ee?7 IF LT=LrZt THEN E=lrGfrTO eEgg
PEgg IF LT=fit THEN C=*
Ee99 F'RINT#[r  THrF'RINT*C, Tlv l :F,RINT#C! Ts
ESiArA FBRT=1T0H,
P31rA S=( (T*1)-1)
;*3e'a HD=FEEH, t (Mp) +e)
F34'A D ( ' [ ]  * tH$*el /  LWfr
;:;5'Zl f t$ {T} =" ' '
r3sra IF D(T)) f tH{T) TI{HN R$tT)="*"rGOSUBTS|Z|
t39E IF S{T} t f iL(T} Ti{EN *$tT}=tt ; t t :GOSUB?5E
e4&& IF D tT) =rtr THEN D$ tTi =f;$ (T) +" rA, rZrErA" lGOTDt4ErZr
g4lrzr E05UB58gra
E4EIZ' IF FR=E TI-.IEN RETURN
*43IA IF C(T}=I} THHN EN$UF6IZ'$B :SOTfiE4gfiI
E45Ur ON C tTl EOSUFC,I lE ! 61414 ,617rzr i  ggrara ,693fi !  6gg* , 6g91111 63ErZ'
e48la iF SCtT)=tZt THEN 5C$(T)=A$(T)+" rzt ,E[ t rA " :GSTBESO|Z|
f45rA EOSUBaESTA
fl5f fB F,RINT T*Bt l rzr) ;Dr$(T);TAB(19);S[$(T); ; IF LX=l 'A'A TFIEN F,RINT#C'SUtT]
eF j . rA IF LX=S{I  THEN F,RINT*C' D* (T}
*5EU' IF f t$(T)="*"  THIN F'RINT TftFt*9] ;  rSOTO*55f i
953'A FRINT TAE(19) ;  t r  r r

E54rA 60TBef,E'I
E55E FnR I=1TOS
E56IZI IF fiff ( I } =C (T} THENES$IA
E57IA NEXT T
g5stzt  pRihlT f ic$ (  I  )  1, ,* , , ;  I*1 ;  "*" ;GnTf i*e, iaf i
E59IA F'RINT
'A,E,frW NEXTT:F'i lKEZ+114, lEg: iFF'EEK (Z+53) {} 188 THEhI EOTO ggEfZI
E6IAE F'RlNT:F'RINT' '*  ERHOR * IVIHMORY OVERFLOI^I ' ' :X=P46IZIE:GOsUB71IZI;FOKEEFTfi !  Xg
e6E4 FOHEEDTR+I,  X1
E6Efi IF F'R=1 THEN IYID=fiF'-3:Ef;=IVID+T+TIGOSUBS9SE
H63rA GOSUFSfi6Ta'
.e8 4fr GfrSUFT+GgrZr
e6$'a GHT E$:IF E$="G"THEI{E7*E
EF"E,V IF Er$="R" THEh|4SS*
g67ra IF E$ () "p" THEN EOTOET'Aq'
968'Z'  IF FR=l THHN FR=tZt: f ,LE$E 4:EOTUtTEtZt
E$SrZt FlR=1 I GfiSUF4S*rtr
*7iA'F IF FEEH { I+Litr} =tZr THEhlgf;Tltr l
*71rzr SfiTi l I64U'



87f; 'A IF LX=5IF OR LX=lt l tZt T1{EN CLOSEITf,LOSEf;
* '7314 IF LX=S CIR 15 Tl-. lHN CLfiSE lrf ,LOSE C
e74tfr  CI_OSE 4 :  pR=E;LX=rZr;  LF=E:LT=E
E75rA GnT0E5fi
'e76f i  FRINT#C' (  t  t f l {5)  -46} *1 'A} +f1t6}-4Si :FRINT#C, (  t  tR (3} *4&}*1f ' }  +tR(4} -48} }
877'A F,RIIUT*C, t  t  (A (  1)  -4e) {+lcr1+ t f t  te}  *4S} }  :  RHTURN
E7g'n GOSUF474E
E79rA GngUBS96El
*SEUI F'FINT ' '  sf;\ . |E DRTf; FN TRPE/DI5T."
e81rA G0SUFSST|A
*SAE F'FINT "TCD}' ' I INF'UT ' '  TAF'E f iR DISH (T/D/G} ' ' ;Z$
Ag3'A iF f$=tt6't  THENES'Z'
P$4lA FRINT"tCDI" :  INFUT " {RV}FILENAI{Er{RO}" iT$
e85fi 6O$UF561rzl
gSgB H=U-V
EgTE IFH(=16 THEN F,RINT',TRV}NO DRTA f fVf i ILf fEtLE TN Sf;VETRg} ' , :FORI=1Tf iJ. f r r&frz i {ExT i :G
oToeSra
AggE Z$=LEFT$ t Z$, l .  ) I  F EKEZ+7?, f i
AgBfi IF Z,I$="T' '  THENSEIlIZI
E9lA'a IF Z$ {}  "D" THENEE'E
EgrAE FRINT',DISP. FRIVE NUIYIEER I  OR 3?,, i  I  INFUT DRtDf i r$*STR$ tnR). ! . "  '  ' '
egl 'A T$=DR$+T$+",  Df iT:  5n [ ,1"
P9EE PRINT"SAVINE ";T$; "  TO DISK"
e93[r  Bf iSUFTETZI IOFTEN L, DRr 15lC=EIOFEN C, DR, E, TtS
ECJ4f i  INF,UT#l1f ioBI$I IF AT} 'Z '  TI- iEN F'RINT F$:T]LSSE l ICLOSE E:GOTi leS4ITI
Pg5IZI EOSUFE96E :  INFUT#I. ,  Ar F{TIF'RINT E$:CLOsE l  ICLFSE E:GOTOESIZI
E96IZ'  F 'RINT#C, HIF'RII{T#T, i l1IF'RINT*f ; ,  UE:F'RINT#C, V1:F'RINT#T]I  VEIF'RIh|T#f i I  

'AEg7'A FORI=V+1 TO V+86:F'RINT*CI F,EEK ( 1} :NEXTI
g9&rzr Fi lRI=lTSH:F RINT#C, LI iS {  1 }  :NEXTI
EggIA F'RINTf i .N, H:FORI=V+86 TO (V+gg+H} IFRINT*C, PEEH { I  }  :NEXTl
SErA'A RETtJRi{
3IZI1E T$=T$+",  SAT" !  F 'RINT' '  REh' IND TftF'E TO STftRT' '
3 l t ' ; : la INFI.JT "TYFE tEf i t  hIHHN RERDV"iA$:IF A$(]"GO" THENSU|EIZI
3El$Cr FRINT "OF'ENING FiLE ";T$; o '  ON TRFE":FORI=1T01EtI f i ;NEXTI rC=1r8F*N { : r  1r  i . f  TS
JESrZr EnSUFe96rZ' : CLOSE f, :6OTOE5|Z'
SrZrgE 6frTtlE5rz'
3fr'7fi GnSLjHr4T4rZl
3fj8fii EnSUErSgarZl
3IZ'98 F,RINT ' '  F,RINT OLTI DATf,, '
31fi22' GgSUFSgTrA
31lIA F'RINT.,LIST FILE OR f ' IEI I IERY DATA (L. /M} ' '
3198 GETX$:IF X$="" THENSlgtZt
3138 IF f ,$=I '1qI I  THEN F,RINT "DATA FRfi IYI  IYIEMFRY' ' :F 'R=EI6OTO34IZIE
J14'Zt IF f,$=rr6rr TI-{EN GOTO*Sfi
3158 IF X$="L" THEN FRINT "DATft  FREfi  LIST FILE"
SeErA INFUT"Fi t -ENf lMEI "  1L$
3EE1 FRINT' 'DATf;  FROIYI Tf fF 'E OR DISK TT./D,/ f i }  "
SeAe 6ET X$rIF X$*""  TFIEN Sggt
3*83 IF f ,$=rr1r THEN EOSUB lEtA'Z'A:OFEN E, I ,  rzt ,  L$+"" LsT":80$UE3E5E:CLGSE f , :Gf iTE 85f i
3**4 IF f i$=tr6t t  THEN G0TO ESgl
3Eg5 F'FINT' 'DI5P; DRIVE NUMEER B trR 9?, ' i :  INFUT DR:DR$=STR$ (DR] +I I  !  I I

3E*9 LIS=DR$+L$+",  LST, SN R":F'RINT' 'Df iTf t  FRNH DISK"
393{Zt OF,EN L, FR, L5: C=E: f iFEN C, PRr E, LtS: INFIJT#I,  R, F$: IF f t=f t  THEi{  f i i lTC;I5rzl
384fi F ft IhlT B$ r f ,Lf iSE I r ELfiSE E; GSTfiSEEtl
385'Zt  FR=l:OF,E|{  4,  4,  l  ;FRINT#4:F,RINT#4, "nf iTf ;  HEftDrR"
;*6t* IF.lFl- iT#f;! P.r Ui, lJ*! V1, VE, FS I SOli lJF5ESfi
:tsfl IhiF,uT{+[5 14tr? i"D' Tl-i' Tr4' Ts' ftL " Flr



3ABIA FORI =1 TO 16 : INF'UT*C, D ( I  ) :  NEXT : FOR I = 1TO3 : I  NF'UT#C, E$ : ITIEXT I
33ErF FORI=LTOK: INFUT#C, LEIS (  I  I  :NEXT
33114 F'RINIT*4I "CI.{ f fNNELSI "1IFORI=1TOH:F.RINT*4IN(I} ; :NEXT:F.RlI i ITf f '4 '  ' '  I I
33erA pRINT#4f "DffTE:"1lv l0 i" / " iTDTFRINT*4, "TI lYlE OF FGUIRE: " ;TH;"/" iTl t l i " . / "1TS
333'A pRINT#4, "AAUiSITION INTERVftLT "  i  (  (AE*P56)+Ol)  ;  "  SFEONDS"
3348 FRINT#4, "TYFE nF DATA FILEi "  i  i  IF LF=IIATHENF,RINT#4' '  "Sf f fLED SffTFl" :Sf iTl l336tZt
3358 F'RINT#4, "RA{J DgTff  FILE"
336t4 pRIhlT#4r" " iFRINT#4'"  "
337fi G05UB349gt r 6OSUF35Efi r EOSUE364E r E05UB367IA :6OSUB377IZI
33814 F'RINT#4r MB i '' / " l TD : EB5UB386IZI I EOsUF3,77fi; ELtr$E4I CLfrSE1 : CLilSEE I F'R=I3: EfrTfi*5IZI
339IA REH F'RINT IYIEM NATA
34frf i  OpEN 414tt
34EEr 6tr5UH5618 ; MD=V+EG r EOSUSTEII ; FFSUE349fi : 6flSU8356fi ; GO$US364tI
34314 6O5UB37EIZIIGOSUB377fi=GCI$UFSSEEI IF F'R=l THEhI RETURN
344& GOSUE|S9SS' : IF FR=l THEN RETURN
34514 GOTileEE
34614 E0SUB5&1Ut
347fr lvlD=V+fF,
34gE G0SUB7efi
349'A trRINT#4, "CHffNNEL " i
358f i  IF f$=tr6 ' t  TF{ENE50
351IZI RETURN
35era F0RT=1T0K
35314 F RINT+t4r D (T) ;
3544 IF D(T) )g THEN F'RINT*4,SFC(3) ;  rEtrTO355E
355f i  F,RINT#4, SFC(4);
356rzr NEXTT
357fi RETURN
3588 FBRT=1TOK
3539 F,RINT*4rC(T);
36'ZtrZ'  IF C (T) )  I  THEN F RINT*4I SFC (3) ;  :6$TO36F'A
361ff  FRINT#4, SF,E(4) ;
368'Z' NEXTT
S63fi RETURN
3646 F,RINT#4,"  " !FTRINT#4," "
365IA F'RINT#4I ' 'Nf ,MES: ' ' ;
3E,6IZI RETURhI
36714 FORT=lTOK
369'Zr FRI[{T#4! Lgs (T) ;SFC (€} ;
363rzr hIEXTT
37fr4 pRrNT#4
371UI RETURN
378fi FtrRT=lTOK
3734 FRINT*4, L1$ (T) ;5Ff,  ( f , )  ;
374fi NEXTT
37FB FRINT*4
37F,IA RETURN
3774 FORT=1TO ( (7*K) +13)
37gfr  FTRINT#4, "-"  1
379fi NEXTT
3gE'A F,RINT*4r "-"
.3glUI RETURN
SSEUI TT=F'EEIT IZ+4 } : TD=F'EEK I Z+3 }
383f i  FRIhITS4! TTi  " :  "  lTS
384lfr RETURN
JS6'A INF,UT#f,rTHrTiy i rTStF,RIhlT*14!Tl{1"1";Tf i i " : " ;TSi l IF T5(1* Ti{EN FRINT#4f SF' l } (1 i ;



38714 D*=" "  ! f i$=" " :FORT=lTBK:Ai5 {T} =" i t  rDg-rr  i l

SSgtZ' GET*C, trr$
399'A IFC$()CHR$( 13) THEN D$=D$+C!S:6trTf i3888
35tAE D$ (T) =D$r IF 5T=64 THEN CLOSEIn ETFiRINT*4:GffTO393fr
SglB pRINT*4, D$ (T) ;  I  NEXTT I  FRINTS4, "  '1
39EE G0TU386IA
393'Z'  PRINT#4,, 'END OF I 'ATft  FILE' ' IRETURN
3g4t& FID=lvlD+TrIF lv lD*)EA THENCLOSEl:CLOSE;IrGOSUBSTTII I  :F,RINT#4:CLS$E r+: f fOTF' l$ i l t
3g5E RETURN
39614 IF FR=l THEN RETURN
3s7fi EfiSuB5filn
3g8lZr GOSUBS& l ra : HD=V+86; Efl=U+E
3938 TH=FEEK (MS) : Tlt l=F,EEK (lYlD+1 ) :  TS=F,EEH (MD+*)
{frf iW IF fvlD=) EA THEN G0SUF4l6tZtrFRINTS4rf,LOSE 4rGOl-0BFt?r
4rZ'19' GOSUS6SAE
4m15 IF F,R=E THEN lvlD=lvlD+3
4f i*At F,RtrNT*4r TH; "  1" lTl r l ;  "  t  "  iTS;;  IF TS{1rA Ti{EN FRII ' . lT#4r "  "  1
4fr4& IF IVID=} EA THEN GO5UE4l612I:F'RlNT*4:CLOSE 4:GfrTCIE5IZI
4'tr5ra FORT=1T$H
4'fr6f i  G= {  {  1*T} * .1}
4ATA HD=F,EEK {lvlD+&)
4rZr8'Z' IF F,R=l THEN F,RINTS4, DS tT) ; :GOT041 ltZt
4rA?n IF F,R=E THEN GOSUEIAS4.IA :F,RINT#4, nr$ (T) ; :FOTfi4l trzl
41'Ari l  60$UBSgg{' :  F,RINT#4n St$ {T) ;
41114 NEXTT
l*1*E PRINT#4, "  "
413'Zr IF trR=l THEN RHTURN
414fr  |v1p;f ip+KlIF lv lD=)Eff  THEN 6O5UF41f, 'A :FRINT#4:f ,LOSE 4lFR=tZt:SOTfiE5E
415r4 GOTnSSSE
4t6gt pRINT#4sFORT=lTBt t7*K)+13) IFRINT#4f ' : t - "  1t f {EXTT:F,R1NT#4r "  "  IFR=r}
4L7A IF LF{} f f  THEN CLf iSE 1:CLCISE E:RETURN
4l$IZI RETURhI
41?rA f i f lSuB474fi
4efi 'Zr 6B$UB5?6'a :trRINT" LCIAD DATFI ":GCI5UE597tZt
4elrZr INF,t- iT "L0f;D DATf;  FROI{ TAFE/SI5H tT/n/ i l )  " ;Zt$
4gef i  I$=LEFT$(ZrS! L) I IF Z$="i l "  THENilSE
483'A INF,UT "{RV}FILENAIvIEItRO}" lTt l
43.4& IF Z$=tt1tt THEN44IAIA
4E5rA IF Z$ ()  "n" THHN*5IZr
4ESg FRINT"SISIr .  SRIVE hlulv lEtEn I  BR 9?" i  :  INFUT DRrDR$=STR$ {f tR} +" !  "
4E6tA T$=DRIS+T$+". Df;T, S, R
4:*7fr  FRINT"LnftDIhl6 " ;TlS;"  FRf i f4 t l ISH"
4ESUI NF'EN 1, DR, 15IC=E:EF'EN C, DR, E, T1S
4g?ff  INF,UT#IrRrF:S:IF R( i r f r  THEN F,RINT F$:ELf i$E 1: f ,LOSE f ; r6f iTi l4a1rZr
4;U' IZI  EO$UF4SEIZIIF'SHEZ+7C, f i :  INFUT*1! A, F$:F'RINT Et$:CLTJSE l  ICLOSE i l
4319r G0TOeSrZl
43eE INFUT*C, H: INFUT#E, U1, UE, VL, Vgf F6
43414 GO$LJB59SIA : SffSUEtSGStZt
435f i  FORI=V+I TE V+46: INFUT#CI X:FEKEIo XTNEXT I
436'A Fi lRI=lTOH I  INF,UT*C, L1$ (  I  )  TNEXTI
4S7rA INpUT*f,r  HTFf iRI=V+86 Tf i  tV+36+H) ;  INF'UTSf,o X:FftKEIu X: l ' , iEXTI
438i4 GnSUFjSBgrtr I liOStiE 5g8ra
43'38 RETURN
4t+fr f r  T$=T$+",  nAT":FRINT"REhJIN0 TRFH Tff  STFRT"
44.114 INFUT "TYF'[  rG0! l t lHHl" l  f iERSY";A$l IF A${}"Gf i"  Tl-{Ef{4zr l i l t
44*tf IF f l$="S" Ti{ENE5tZt
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5645 ZA=FEEK (414341 )  :  ZB=trEEH t4rA;4l i  I  ZT= (  t  ZF*956) +Zft)
5tA3'Zt pR I NT " ALflRlvl : "
5fl 4r4 FO RT=ttrTfJ7 I A/,=855 1 B/,=E" T : A/.=t55-B/"
5E5rA FRINTT;:FlOKE 7TrAl. :FRINT "ON "; :FBRB=1Ti l5rZ'rA:NEXTG;trRINT "OFF t t
F ' f i7& NFXTT:FEKE ZTre55
5f i88 BNSUFSS6'Z'  :F.RINT' '  DEFINE RLRRIYI NRNES (Y/N} " :6E5UF537II I  IJNF'UT[$
5tagf i  IF E$ {}  "V" ' rHEN5l5rZl

5l tAtZ'  pRINT"{SC}' '
511r4 FRINT"f fLARIYI NUI{ETER "1TftBt15l ;"NAI{E (8 CI{AR MffX} ' t
51eA FOR T=f iTO7
5134 FRINT T; :  INFUT"" 1frC:$(T+1 )
514r4 NEXTT
515'A ECI5UEI5g6'ZI  ; t rRINT' '  READ INF'UT PT]RT TY/N} ' ' :Si l5UB59TIZI I  INF'UT[$
5169r IF E$()  "Y" THEN G6TOSE**
5174 F,RINT"{SC}"
519'A F.RINT' '  INF'UT F'ORT sTRTUs: ' '
5185 ZQ=F,EEH (4'2155*) :  ZF=F,EEH t4[rS5;]  :  ZT= (  (ZF*t56) +ZA]
519r2' FCIRT=ffTO7
sE:IA'Z' F.R I NTT ; TAB T 1E ) ;
5E lE I F=F'EEK ( ZT )
5ge'A I1=Itr  AND (e" 'T)
5E3Et IF I1}A THEN F,RINT, 'NN , ' :  SOTOSPSIZI
frt4fr pRINT "OFF ' '
5E5IA NEXTT
586f i  F 'RINT "HIT f lNY KEY TO RHTURN' ' ;
5e7B GET E'tS: f FE|S=" "THEN5*7fi
Segm IF f i$=t 'p" THEN FRINT#I:CLO$E 1
5*9qr G0TneSU'
531t4 FRINT"{58}" 1
53erA FRINT" tYl- l t  f tVlSYSTEf{ STATLJS{ R8}" I  " {h lH}"
53312'  EOSUFSE1IA IFRINT ' 'DRTA IVIEHNRY: ' '1U-V1 ' '  BYTES USED I I

534'A 6OSUF5738' I ftElvl GET FftRnilETERS
5354r FRINT"RCGUISiTiON TIME FERIOD: (SEf, '51 r '

5J6IZI F 'RINT' 'CURRENT: "  ;CT;$FC T 1E} ; ' 'F 'REVIf lUg: ' '  1F'T
537t4 F,RINT "CHANNELSI " ;  :GOSUE|TE|ZI :FERT=ITBHlF,RINT C (T) 1" "  1 :NEXTT
53gq' F.RINT
539'ZI  F 'RINT "ALARMSI " lTAB(1[I}  ; ' 'HIGH $HT' '  ;TAB(*E} ;"Lf iH SET"
54rAEr REF,| GflSUB I'A|AEiA
54l tzt  FOR-|=1T88:FRINT f f f f (Tl  ;  "  ("  l f tCtS(Tl  g ")  "  1TffBt1[ t ]  ;
549'2 '  IF AR(T}=E THEN F'RINT E;TAB(E8}; '3:GOTO547ft
543rU' FOR I=ITOH.
5448 IF f , t I )=AA(T) THEN545[I
5459I NEXT I
34F,& FRINT f ,HtI  )  ;Tf ;Etef l r )  ;AL ( I  )
5478 NEXTT
5488 FRIhIT "RLffRFl:  "  qTAE(t l$)  ;  "FINARY: "  lTf tEt(1?) ;  "STATUS: "
54914 FfiRT=IZITOT
55'Z'rA SL=F EEH ( Z+g ) I *B=8"'-T I ftL=fiL RND ftg
5518 pRINT 1-+1iTAEtlE);AL;TeB(EtD); : IF RL)rA TI{EN F,FINT "EFF ":6CITO5S3tt
55ef i  F 'RIf ' lT"{YL}{  RV}ON {RO}t[ . ,H]"
5S3IA NEXT T
5S4IA F'RIhI-[ ' 'HIT ffhIV I,;FV TO RETURN'';
555f '  GHT H$:IF E$="" Tl ' lEN555Ul
556id} IF f , :$=IIPII  THTN F'RINT#1:CLi lSH 1
557rzr GfiT*t5t'
55gr l  f ;$=i_EFT:S tTIrgr I )  l f i  t  1)  =Vf iL { f ,$}  t*$=l{ I I i :F tT:$r l !  E} ; f t  iE} =Vft l_ ( f i$}



55914 A$=RIGHT{S (Tl ' !S,  E} :A (3) =VftL tAt$}
568fi RETURN
561t4 Vl=F,EEH (BDTft)  :  V*=FEEK (BDTA+1 ]
564f i  U1=F'EEH TEDTA} I  UE=F'EEH TEDTff+1}
5e,38 V=t (VE*C56) +V1 )  :U= (  tUA*e56)+Ul )
564flI RETURN
5658 L=t tV-Ul /Rl  TRETURN
566'I f i$=STRlF (lYlFt) :B=LEN (ft$)
5,47fr FORG=lTnB
5E8tzr B$=lvl lDrF tA$, f ir  1 ) lB (G) =f;SC (Br$)
Stgr}  NEXT G: I=1888
578t8 F'OHEIT ISlFOKEI+Ln f l r5:FOKEI+9, 13 :F ' f iKE1+4, 5g
5718 FERI=1TOF
57etzr FORE ( I+1993),  B( I )  TNEXTI :RETURN
57314 Z=7!
574& A=F,EHH t  Z+6) :  F*FEEH ( Z+5)
575t4 F,T=CT
FZ6E CT= {f i*EF6) +Er
377V RETURN
5789t FORJ=lTDg:AC$ (J)  =" (***)  "  :NEXT J
579fi IF I, I1=8IZI THEN RETURN
5SE$ 6grO515E
58lf i  TH= (FEEK t  Z+59) *1rA) +F,EEH t  Z+6f i )  :  TS= {FEEH ( Z+55) *1rZr)  +FEEK t  Z+56}
58eE TM= (FEEK ( Z+57) *1rzr)  +FEEK ( Z+58)
593$ RETURN
5$4fi F$ET=1Tn08
5g5B F,RINT f i r  t r )  ,  C {T} ,  f i t_ t r }  ,  AH (T}
586fi NEXT
587rzr STBp
5Bg'Zr IF f tFS(DtT) 

'  
<?.A92 THEN lr l$=sTRr$(D(T) ) :S$="8"r60' l ' f i5988

5g9rA D$ tT) * f t t*  (T) +STRTS tD (T) )  I  RETURN
59f i t2 '  IF D(T}=E THEN D$(T}=A${T}+' '  f i .  IAEf i ' ' :RETURN
59EF IF LEN{I{$} t3 THEN M$=Fl$+".  "
591A' IF ly l ID:Si ly l l$rE, 1) {)  " ,  "  Tl-{EN5g5tZl
59EA 8=LEN (M$) -1
F9JE ht$=LEFT$ i lytfF, 1) +S$+RI6HTS i lytrF, G)
5948 ltl$={,J$
595f i  St$ (T) =LEFTIF (At!  {T} +M$+"1480",  7}  !  RETURN
596f i  F,RINT' 'TYL}UDDDDNSDDNDDDDSDPDDDNDNDDDDNDDDDDDDDDDI ' '  1 ' .TIdH}, '  I  RETURhI
397fi F R I NT , '  T YL IJFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFH " ; " { hlH } " :  RE-FURN
5988 FOHEBDTft ,  V1 :pOHEFDTft+1, Ve:F'SHEEDTAT Ui :F 'OKEEOTR+1' Ue: RETURN
5998 K=fi: E05UB563rZl
GErAUr T=V+S:T1=Z+1&
Gtalra F=FEEH (T) ;  IF F )  gTBTHENGTAFA
Gfief i  C tP'+t  )  =F lH=K+1lT=T+1
6ff34 FOHETIo trrT1=T1+1
6U'4rA GOT06!AlrA
68'5fi  F'OHEZ+78, E: RETURN
6O6E REIYI THIS I5 THE SCALER ROUTINES
&U7fi REI4 USER ENTERS SCALER FUNCTIONS
6'48fi REIYI f,H#'A
60l t5f i  SC{T)=D{T}{*1
61Ii l f f  RETIJRN
t,1. Lt3t REI'4 CH#1
6lern sctT)=D{T}*1
613I4 RETURN



61414 REIYI CH*a
615f i  Sf ,  (T) =D (T) *1
616€I RETURN
6178 REIYI EH*S
618'Zr SCtT)=D(T)*1
6194' RETURN
6EAUA REFI CH*4
6elrzr  5C (T) =D tT) *1
6EE[' RETURN
6e3ra REM CH*5
6;148 5C(T)=DtT)*t
6A5O RETURN
6E6E REM EHSS,
6e7fr  5C tT) =D (T) *1
688ft RETURN
6*98 REtYt CH#7
63841 Sf (T) =D tT) *1
631'A RETURN
63eff REM CH*g
6338 5C (T) =D (T) *1
63414 RETURN
656ff  INFUT"LIBT FILE Tf l  CSNTAIN SCALED UR Rft t - l  $f tTf i  t$/ f t )  "1T'$:TI$=LHFT*tTS" 1l
6578 IF T$="S' '  THEN X=ltZrtLX=1frrZl :6f iT066tatn
659'A IF TS()"R! '  THEN 6ETn656Ur
55gC' X=PIZT:LX=5IE:REM FLAG FOR RAW DftTft
66frW EOSUB561'T :F.RINT*C,I ' , :F 'RINT#C| Ul :F 'RINT*C' LIE:FRINT#' : ,  V1:F'RINT#Cr VE
66114 F'RINT#C, X
668fr  FORI=V+l TO V+A6I F,RIf I IT*C, PEEK T I  )  I  NEXTI
66314 FORI=lTOH:FHINT*f , !  LL$ (  I  )  TNEXTI
6846 IF LT=IEI THEN 6OTB668CI
66514 TNF'UT*I, A, E{S: IFA=E THEN GNTO668UI
6668 F.RINT BtSICLCISE].  :CLOSEC:LX=IZII  RETURN
668gI RETURN
6'69f i  IF ABS ($C {T) }  (?.  ?9? THEN M$*STRIS (Sf (T} }  r  $$="8" r  S0Tf i f ,7 l lZt
&7EW SC$ (T) =A$ (T) +STR$ (SC tT) )  :  RETURII I
67Lf i  IF SC(T)=rZr THEN Sf,$tT)=f f$(T)+" 

'Zt , 'ZuZ' tA 
" :RETURN

6715 IF LEN(fYl$) {3 THEN lr l$=lv1!S+",  "
67?fr  IF MID$(l41Frg, 1) ( l  " .  "  THEN676IA
6738 W=LEN(M$)-1
674fr  t , l r t=LEFT$ tM$r 1) +Sg+RI6l{T$ ( t {$,  td}
6758 lvl:S=t^l$
&7&fr SC$ (T) =LEFT$ tR$ tT) +l ' l$+"taf i f i "  r71 7 RHTURN
69gA fr f .=TH/ 16:A=Tf{-  (R/"*Lg} :TH=A+ t  HX*lrA)
6?3ff  R/ '=TM/ 16: R=Tl4- {R**16} ;  TM=A+ ( R' / .*1rA}
69414 R*=TS/ 16;A=TS* (R/.* l€,)  I  T$=f;+ (R"/ .* t f t  I
695ft RHTURN
ElAlAlZl  OFEN gf 8,  15IFRINT"{St}"  :Si lT0SStZtt I t
gf i1f i  EFEN 1,6,  lz t ,  ' r$ lztr l
8glEff GET#1, A$, B$
BE3'n GETS 1 , f i$, FS
grzr4rzr 6ET#1,, t t$r Fs
&[rFlZr il=ril
$W&tfr  IF f iS{}  ""  Ti jgru C=ftSf i t f i$]
E*7e IF F${}""  TFiHI ' l  U=f,+ ' f t$CtF$)* i : i5e,
SESAI F RIhIT f i InS {#Ti- tS (*)  |  #}  ;  Tf tF t3}  ;
g'Zr9'& l iHT*+i j  Fl$: IF l iT(}U' l" i- iHf ' l  8f:Etn
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