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l{ARRANTY AND ASS I STANCE

The C20 CASSETTE INTERFACE ls warranted agalnsf defects ln
materlals and workmanshlp. Thls rarranty appl les for twelve
monfhs from date of del lvery. CSI rll I repalr or replace
products rhlch prov€ fo be defectlve durlng tne warranty pertod
provlded fhey are returned prepald to CAMPBELL SCIENTIFIC, lNC.
CAMPBELL SCIENTIFIC, fNC. r ll I return uarranted equlpment by
surface carrler prepald. No ofher rarranty Is expressed or
lmpl led. CAMPBELL SCIENTIFIC, lNC. ls not lrable for cons€qu€n-
tlal damages.

Products may not be returned r lfhouf prlor autnorlzatton.
To obtaln a Returned Maferlals Authorlzatlon (RMA), confact
CAMPBELL SCIENTIFIC, f NC., phone (601) 755-2342. An RMA number
rlll be lssued In order to facll ltate Repalr Personnel In ldentl-
fylng an Instrument upon arrlval. Please rrlte thls number
clearly on the outslde of the shlpplng contalner.

CAMPBELL SCIENTIFIC, lNC. does not accepr coltect calt s.

Non-rarranfy products returned for repalr should be accom-
panled by a purchase order to cover the repalr.





PROLOGUE

C2O POIIER SUPPLY

The C20 porver suPPly can accomodate elfher a l20 VAC or 240 VAC
lnpuf In a frequency range of 47-63 Hz. The voltage opflon lsprovlded by the removable adaptor card accessed fiom the backpanel of fhe C20. The card and the power fuse are locatEd behlndthe clear Plastlc cover dlrecfly above the panel sllk screen n47-
65 Hzn. llhen shlpped from fhe factory, fhe power supply ls
conflgured for 120 vAc Inpuf. The 240 vAc tnput ts obtitned by
reposltlonlng fhe adapfor card. To remove the card, sllde the
clear plastlc cover fo the left and push the fuse cam arn to the
extreme left so lf clears the adaptor card. Carefut ly pul I fhe
card ouf rlfh pl lers or by hooklng the exposed hole rlth apolnted obJect. Rofate fhe card t80t ln the horlzontat plane(1.e., malntaln fhe orlglnal top and bottom) so the marked n241n
can be read and relnserf.
The por€r supply sources 2 amps af 5 VDC and 400 mA at + I2 VDC.
I t shou I d not be used to porer per I phera I s.

EARLY CR2IlCR' DATATAPE COMPATIBTLITY

Atfent I on:
users generaflng dafafapes rlfh elther an R255 cRi/cassette
Inferface or an SC235 CRzl-Cassette Connector purchased prlor to
May 1982, should be arare of the lnformatlon confalned ln
Append lx D.
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sEcTl0N | . I NTRODUCT I ON

I . I GENERAL DESCR I PT I ON AND PURPOSE

Campbel I Sclenflflcts C20 CASSETTE INTERFACE al lows the users of
CS I rs data I oggers to retr I eve data stored on tape. I tts ma I n
purpos€ ls to read tapes g€nerated by fhe CR5, CR21, or CR7
dataloggers, decode the format, and fransmlt the data ln a usable
form fo your computer, modem, fermlnal, prlnter, or any other
equlpmenf thaf can communlcafe vla the standard RS252 lnferface.
The C20 ls deslgned for slmple operatlon yet lncludes the
flexlblllty fo lnferface rlth most of the broad range of
compufers and communlcatlon equlpment aval lable today. Hardrare
trhandshaklngn (for example, uslng such I lnes as rclear to sendn
or tdafa termlnal readyi) through fro Independent RS252 porfs
allors the user to Interface hls tape recorder rlth elfher data
communlcaflon tyPe equlpment (DCE) such as compufers and modems
or rlth data fermlnal type egulpment (DTE) such as fernlnals orprlnfers, or rlth both types of equlpnent sfmultaneously.
Addlflonal ly, rsoftrare hcndshaklngr such as slngle byte commands
to nstopln, nsend one llne of daian or nsend data contlnuouslyr
makes communlcatlon sfralght forrard. Such profocol ls us€r
programmable lf fhe default protocol ls lncompaflble rlfh your
parf I cu I ar equ I pment.

The C20 CASSETTE INTERFACE reads Campbel I Sclentlflcts ner hlgh
denslty, hlgh speed, hlgh rellablllty tape formaf, Formaf ll.
For 6xample, 180r000 lor r€solutlon data polnfs as opposed to
81000 can nor be stored on a slngle slde of a 60 mlnufe cassette
tape (30 mlnufes/slde). At fhe 9600 bft p€r second (baud) rafe
the C20 reads, decodes and oufputs the data at a rate of 100
datapofnts p€r second (100 data polnts .. 1000 ASCI I characfers =
10,000 blts). The C20 can also be srltched to read fapes rrltien
ln the orlg Inal fornat, Format l.
The neu format Incorporates a unlque error defectlon and
correct I on process that greaf I y I mproves dafa I ntegr I ty and
mlnlmlzes the problens arlslng from damaged tapes. For example,
a tburst errorn that rlpes ouf up fo 16 adJacenf dafapolnfs on
tape wlll be corrected by the C20 rlth no loss of data. The
errot: correctlng scheme ls also opflmlzed fo correcf randomly
d I spersed errors.
Dafa rrlffen to fape by CSI dafaloggers uslng fhe ner formaf can
be read and output by fhe C20 In elther of tro dlfferent forms:(l) as ten-byte ASCII dafa values or Q) as fro-byfe or four-byte
blnary data values. Appendlx B descrlbes ln detall fhe dafa

t-l



sEcTl0N | .

fgrmat you can expecf ouf of your C20 and the speclfof each representaf I on.

I NTRODUCT

lc advanta

The c20 also rrltes to tape usrng cslrs htgh speed, htgh
!91s l+yr error-correct r ng format. I t can rli I te (and relo back)Ascl I or any othe-r flle iypes recelved from elther fhe computeport or the ternrlnal port.
You shou ld by now have a sense of the caoab I I Ireader. lf ls more than rJust a tape readertryou D0 wanf to nslmplyr rebC your tapes. The
setup proceduren w I I I shor you how to do Jusf

ty of
yet pr
follor
th af.

your tape
lnclpally,
lng nqulck

1 .2 A QU I CK SET-UP PRocEDURE FOR READ I NG TAPES

TURN ON YOUR TAPE RECORDER

Listen. to your data rlth the votume control on mldrange. you
should adJust the sker posltlon of the head lf the dafa soundsmuffled. lmproper head sker cuts dorn the hlgh frequ€ncy
!'esponse of the_tape rEcord€r. The adJustmenf screr ls near thead assembly (Flgure t-l) and can ue ioJusfed back and forthuntll you can hear the maxlmum hlgh frequency respons€. Refer
Appendlx E for more detalled lnfoimatlori regirdln! head al tgnmprocedureo

CONNECT

connect the tro cables from the tape recorder MoNlToR and REMto the c20 monltor (MON) and remote (REM) located on the back
pane | .

PROGRAII I,IODE

Move srlfch 5 on fhe c20ts (Flgure z-1t^ front panet (pRoGRAM
M0DE) to the DEFAULT posltton (closed).

TAPE FORMAT

set swltches 7 and I on the C20ts fronf panel to match the tap
formaf on the tape you r I sh to read. I f the data on the cassettape Is rrltfen ln Format | | then the srltches should be sef tthe ll, DEc0DE posltlon (open, closed). lf the data ls rrltten
Format I then the srltches shoutd be set to the l, Ascl I postfl(open, open). For further lnformatlon s€€ Sectlon 2.7.

TURN TAPE RECORDER ON

Rerlnd and turn on the tape recorder.
recorder ls runnlng.

t-2
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sEcT loN t . I NTRODUCT I ON

PANEL L IGHTS

Watch the I ights on the front panel. As soon as the fape
recorder begins playing data, the green data I ight (LED) should
I lghf up. lt if does not I ight up, or it the red error indicator
I lght flashes, the C20 ls not gefting data or it is gefting
erroneous data.

Flgure 1-1. Head Al lgnmenf AdJustment Screr for Tape Recorder

ADJ U STHE NT

AdJusf the volume control foward both extremes untll fhe red
I ighf starts flashlng, then set lt half way In betweEn these two
extremes. Nowr fou should be readlng good data, wlth the green
I ight staylng on for about 3.5 seconds (the length of tlme for
one block of daf a) and otf f or 1 .5 seconds (the ttgap f lmetl
between blocks of data). lf the red I lght contlnues to flash,
check the skew adJustmenf, as descr lbed I n the f lrst sfep.

PLAY

ADJUSruENT SCREW
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sEcTl0N 1. I NTRODUC

TRANSIl IT L TGHTS

see lf the transmlt I lghts at PORT A and poRT B are working.swlfch 6 ls open (c20 T0 poRTs A AND B) fhen both transmit I Ishould begln flashlng once the ffrst block of dafa has been rand processed by the c20. lf srrltch 6 ls closed, only poRT Bshould be flashlng.
coNNECTtNG C20 lilTH VARTOUS TypES OF EQUtPMENT

At thls polnt you are assured that the czo ls readlng tape ant.3lsmlttlng data out poRT B or out bofh ports. uslng the rl
cab le supp I I ed -r- i th your cz_9: 9onl991 your term I na | (6r any oequIpment specffled as 'DTE*) to pORT A. connecf your comiut
!or any other e9uIpment specrfIed as rDcEn) to poRi B. FIfur2 (Appendlx A) ll lustrates ln a general uay fhe connectlonbefreen the c20 and varlous typeb of equlpinent. Appendlx Adescrlbes ln defal I fhe pln f uncf lons of each of the tro serlports (PORT A and PORT B).

lf your computer and termlnal are packaged as a srngl e unlt rl
one of th
protocol

onfy one RS232/C port conflgured as DCE, you must dofol lorlng: l) connect to port B and usi the DEFAULTonly, or 2) connect to
porf (see Append lx A for
PROGRAMMABLE protoco I .

Port A after reconf lgurlng lf
deta I I s) and use E I ther the

as a DT
DEFAU LT

SETTING BAUD RATES AND PARTTY ST'ITCHES

set the baud rate and parlty srltches fo match fhe requlrementof ygul specl flc communlcaflon equlpment. sectlon 2 provldes
complete descrlptlon of the functloh of each sr ltch.
PROTOCOL

Declde rhether the default protocol ril | sufflce or rhether yo
should program thE c20 rlth your oun protocol. your computerprogram can easily Incorporate commands that program th€ c2o (

ll"-gAslc program-ln Appendlx c for example) or you can progra
lI^Itgn yoql fermlnal. See sectton 2 foi descrlptlons of the
PROGRAM sr I tch.

PROGRAIII,I II{G

Program your computer to accept the data comlng fron poRT B ofthe c20 (see Appendlx c for some sample programs *rlffen InBASIC). lf your computer program echoes (16transmlts characteIt recelves), set srltch 6 closed (czo To poRT B oNLy). otherrleave sulfch 6 open and the CzO rl | | transmlt to the termlnalprlnter and the computer.

1-4



sEcTl 0N I . I NTRODUCT I ON

RUNN I NG PROGRAM

0nce your c20 is set up, rerlnd your fape recorder, sfart
up your prog-ram, f.urn on your fape recorder and watch your data
come ,scream I ng ouf.

EX IT COMMANO

when you are flnlshed readlng fhe tape, glve the czo the trexltn
command (default nescapen character or user programmed). The C20
wl I I furn off the tape recorder and enfer lts ntransparentn mode,
al lowlng you to carry on communlcatlon between fhe fermlnal and
compufer rlfhouf lnferference from the C20.

t-5





sEcTl0N 2. FUNCT IONAL OPERAT ION SII tTCH SETT I NGS

2.1 GENERAL

The varlous oP€raflng modes of the C20 Cassette tnterface are
determ I ned by the sr I fch sett I ngs and fhrough commun I caf I on
commands at elfher of the fro serlal porfs (PORT A and PORT B).
A swlfch-by-swlfch descrlpf lon follows explaf nlng the spEclf lcsof fhe varlous modes of operatlon and the nec6ssary srltch
sefflngs and commands for each mod€. The fronf panel descrlptlon
ls reproduced ln Flgure 2-1 for referEnce.

Notel Any change ln srltch posltlons rfl I reset fhe C20 to starf
al I ov€r agaln under the control of the ner srlfch setflngs.
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SECTION 2. FUNCTIONAL OPERATION StlITCH SETTI

2.2 BAUD RATE, PARTTY ANO STOP BtTS

swltches 1, 2 and 5 sef the communicaflon baud rate at the troserlal ports. Bofh ports transmlt and receive at the sameselecfed baud rafe. The sw ltch seftlng must match the baud rasettlng on rhatever equlpmenf ls connectec to these porfs.
swltch 4 sefs the parlty bif rhEn Ascl I characfers are belngtransmlfted. In fhese cases, 7 blts of data and the one parlf
b it are transm ltted. Non-ASCI | (BlNARY) lnformatlon lstransmifted rlfh 8 data blfs and no parlty. sectlon z.l descrlthe var I ous format opt I ons.

The c20 transmlfs 2 stop blts affer each byte to poRT B (to
compufer) and only I sfop blf affer each byte to poRT A (toTermlnal).

2.3 PROGRAM MODE AND COTilUNICATIONS PROTOCOL

Srlfch 5 defermlnes rhefher the DEFAULT or USER PROGRAMMABLE
communlcatlon profocol ls employed. Before dlscusslng the DEFAprotocol and hov to program your orn protocol re snould deflnethe 5 features that comprlse the CZO protocol.
l. Communlcatlon Commands - The C20 responds to four dlffere

communlcaflon commands. The conrmand characters are flxed
fhe DEFAULT mode but the user can deflnE the characters Ithe PROGRAMI,IABLE mod€. The functlon of the commands are a
fo | | ors.

STOP command transmlsslon of characters ls stopped
rlthln I character of fhe presenf characfer belng
fransm ltted rhen th ls command ls recelved.

SEND ONE LINE command the C20 transmtts data throug
the end of the postamble and then stops, araltlng
another command. The €nd of the postamble deflnes the
end of a I lne of dafa. The amount of data confalned I
one I lne ls a functlon of fhe outpuf format deflned I
Sect I on 2.7.

SEND CONTINUOUSLY command th€ CZO transmlts dafa
contlnuously untll anofher command ls recelved or the
data tape ends.

Exlr command termlnates the czors read program, sf
the tape recorder and causes the CZ! to enter fherfransparenft mode rhere lf passes any communlcaflon
recelves bafreen lfts ports. Reseftln! fhe CZO or
changlng a srltch posltlon ls the only fay the tape r
mode can be reentered.

2-2
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3.

SECT ION 2. FUNCT IONAL OPERAT ION SI{ tTCH SETT INGS

Postamble - The postamble ls one or more charac+ers
followlng a group of data and def lnes the end of a llne of
dafa. There are 2 flxed postambles In the DEFAULT mode
depending on the posltlon of swltch 6 whereas fhe user may
def I ne up to a 16 ASCII characfer postamble ln the
PROGRAMMABLE mode.

Freamble Delay This
the C20 recelvlng a tr
transm I ss i on of the f
the DEFAULT mode I s f
specifled ln the PROGR

2.4 DEFAULT MODE PROTOCOL

l{ I th sr I fch 5 ln the DEFAULT pos I
fape READ mode and r | | | operafe r
shorn ln Table 2-1.

paramefer ls the tlme delay befween
ansmlsslon command and the
rst characfer. The preamble delay ln
xed af I msec buf can be user
AMMABLE mod€.

tlon (closed), the C20 ls ln fhe
Ith fhe preprogrammed protocol

TABLE 2-1.

COMMUN I CAT ION COMI4ANDS

nsToP I n

'ISEND ONE L INEl'
''SEND CONT I NUOUSII
rf Ex I Trt

DEFAULT I{ODE PROTOCOL

ASCI I CHARACTER

2 hex
I hex
4 hex
I hex

t9 dec, AS)
17 dec, Agl
20 dec, AT)
27 dec, ESC)

POSTAMB L E

Srltch 6 sef
Srltch 6 set

PREAMBLE DELAY

toB
toA

only
and B

0D hex (15 d€c, CR)
0D, 0A hex (13, l0
dec; CR, LF)

1 msec

Note that fhe DEFAULT postamble depends upon the settlng of
Srltch 6. Many compufers echo the characfers (ful I duplex) they
recelve and generafe I Ine feeds (LF) after fhey recelve a car-
rlage return (CR). For these sltuatlons, Srltch 6 should be set
to frB port onlytr and the postamble ls a CR. For slfuaf lons rhere
fhe data ls golng fo a termlnal only or rhere fhe computer does
nof echo and can folerate a LF postamble, Srltch 6 should be ln
the nA and Btr porf pos I f I on.

2-t



SECTION 2. FUNCTIONAL OPERATION Sl{TTCH SETTI

1f fhe c20 does nof receiv€ a command ln fhe DEFAULT mode, lfbeglns transmlsslon as soon as lt flnds, reads and process€s t
,f l.tl comp lete b lock of data on f ape. once f ound, a F0RMAT I Iblock of dafa takes i.5 sec. to r€ad. Thus, data can be readggnllnuously lnto egulpment that cannot lssue a trstarftr commarcAur l.0Nt I f your comp uter r s not ready f or data, make sur€ thtape recorder ls furned oll unfl! lf l; ready. ine czo stl I tresponds fo any- command you glve lf ln thls'model €.g.' srop
sEND 0NE LINE (^Q), efc. Remember, lf you change a srltch orreset the c20, lt forgets any prevlous commandJand starfs ovefrom scratch. Therefore, co'n6t starf runnlng your Computer

It profocol you may flnd lt easl
You rl | | see rhy shortly.

program and then reset the c20 and expect lt fo perform
correct I y.

In shorf, remember fhe fol lorlng sequenflal procedure rhenoperatfng In the DEFAULT mode: fi) make sure the czo srltchposlflons are al I set correctly and fhat the czo ls op€rable (

1t?n cal l up your computerts fape read program (the czo rll l nlnferfere rlth communlcatlon betreen tarml-nal and computer excfor the command characters) (i) f Inally, furn on the iaperecord€r.

2.5 USER PROGRAMI{ABLE I{ODE PROTOCOL

The USER PR0GRAMMABLE mode ls avallable for those cases rhen tdefault profocol ls lncompaflb
progran the C20 rlth the defauto use fhe programmable mod€.

le rlth your system. Even lf y

F I rst, uhaf are the sp€cl f tcatlons of the programmed profocol ?

l. communlcaflons commands - any Asct I character can be used
deslgnate the comnunlcatlon commands shorn In Table 2-1.
cAurl0Nl D0 NOT use Ascl I command characters that appearpart of da.ta.l f your gomputer echoeg back through the c20your termlnal. Thls ls dlscussed further In seclton 2.6.

2. Postamble - the postamble can be a sequ€nce of any Ascil
characters up to l6 characfers ln tength. The user must
send a lB hex (nEsCAPE') character fo lndlcafe the end ofhls postanble sequence.

3. Preamble Delay the preamble delay parameter can be any
delay befreen I msec and 900 msec In 100 ms€c Increments.(seeTable2-2).
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TABLE 2-2. PROGRAMI,IABLE PREAI,IBLE DELAY

DELAY

1 MSEC
r 00 MsEc
200 MsEc
500 MsEc

I
t

I

900 MsEc

ASC I I CHAR.

Ansrerlng any of fhe profocol questlons other fhan the
postamble rlfh a carrlage refurn lnserfs the default profocol.

PRoGRArltlt Nc SEQUENCE

l{hen S r I tch 5 | s sef to the USER PROGRAMMABLE mode, the C20 sends
an optlon menu (Table 2-t) to PORT A only and ralts for an appro-prlafe OPT|ON COMI4AND from P0RT A onty.

TABLE 2-3. PROGRAUTABLE IIODE PORT OPTIONS

0
I
2
3

A means n

B means r
f neans rl

V means lf
T means n

A r READ (A)
B - READ (B)
H - l{RITE (A)
Y . ltRlTE (B)
f r TRANSPARENT
OPT I ON?

rant to program fron Porf A (my termlnal )tr.
ranf to progran from Porf B (my computer)r.
ranf to rrlte dafa to tape from Porf Atr.
rant to rrlte data to fape from Porf Bil.
ranf fhe C20 fo be conpletely transparenttr,

OPTION A

Choos I ng optlon ttAn r I | | caus€ the C20 fo I lsten fo P0RT A
for the read protocol seguence. Prompf messages to step you
through the keyboard entrles are sent to PORT A only rlth thls
optlon.
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lf Iouf compufer and termlnal are packaged as a stngle unlt fla slngle porf conf lgured as DcE (e.g. m-any Hprs) yoi tllll needreconflgure Port A as a DTE port (see Appendlx A for detalls).
Once th ls lr ggne-you can send f he nAn oriiton c0MMAND and progfhe c20 manually from your termlnal or wltn a computer roirtli'e
Once 'f he c20 recE I ves f he rf Ar oPT loN coMMAND, your program muswalt untll the PORT A prompt message ls transmttted belore senlng 1!" next protocol character. Re-gardless of how you program
the c20 ln sltuailons rhere PORT A ls rsconflgured as DTE, you
musf flrst send lt an i{igpflon command Infoimlng lt you aregolng to program from PORT A. slngre unrt computer! suin as lB
PCts have a slngle port conflgured as DTE and connect dlrectly
P0RT A wlthouf reconflguratlon.
OPTION B

chooslng opflon nBr rlll cause the c20 to llstEn fo poRT B, yo
computer In mosf cases. No prompts whafsoever are sent rlth topflon. lnstead, the c20 ralts for the nREADy r0 PR0GRAMislgnal, a 16 hex (^v), from the computer. Untll thts characfer
recelved at Port B, the c20 ls fransparent to communlcaflon
befreen fhe termlnal and the computer, allorlng the user tolnltlate thelr tape rEad program flthout lnterference from the
c20. The characfers I mmed I afe I y fol I or I ng the nAvr af porf B
interpreted by fhe c20 as the programmable fape read profocol.
l{hether programnlng from PORT A or from PORT B fhe sfrlng of
Paramaters musf Include one character per communlcaflon comman0 to | 6 characf ers as a postamb le del l'neated r I th an nESCtr at
end of the postamble strlng and one ASCII numeral to destgnafet!e preamble delay. lf an lltegal character ls recelved the czwlll resef.

After al I fhe protocol paramefers ar€ recelved by the c20 ln t
usER PROGRAMMABLE mode, the c20 then turns on the tape recorde
and reads In a block of dafa. unl lke the DEFAULT mode, the cz|ralts for an lnltlal sfart command, elther TTRANSMIT ONE LlNEtrrTRANSMIT c0NTlNUOusLYtf, before lt beglns transnlsslon to elfhport.
The advantages of opflon B In fhe usER PROGRAMMABLE mode can
be dlscussed. The fape recorder can be leff turned on buf thE
!""p! l^f__ty11ed of f unt I I I t rece I ves the progrrmmab le protocc
ln the DEFAULT mod€r you must keep your recorder ott unir I you
lnlflafe your computer progran from the termlnal because the C
beglns to.read fhe tape lmmedlately. In addltlon, your fermlna
and compufer can communlcafe freely after selectlng the B optl
r I f h the €xcept lon of us I ng the IIREADYIT command nAyr. ln f he
DEFAULT mode, nASnr nAQn, nATn and trESCn are al I Interpreted b
fhe C20 as communlcatlon commands.
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Appendlx c lncludes a slmple BAslc program fhat programs fhe czo,asks for and recelves one I lne of data, sfores fhe dafa on dlsk,
and exlfs the program upon command from fhe termlnal whlle com-
manding fhe C20 to exlt lfs nREADff mode and enfer lfs
'TTRANSPARENT'' mod e.

OPTION T

chooslng 0ptlon ttTn puts the c20 In a ITRANSPARENTn mode where
any characters recelved from Porf A are transmltted to Porf B andvlsa versa. Thls mode al lors fhe user to keep the C20 connected
befween the i r term I nal and compufer when not us I ng fhe cassette
lnferface functlon of the c20. sending the c20 a nTtr affeF por€r-
up or resef uhen ln the USER PROGRAMMABLE mode (srltch 5 open)
hldes fhe C20ts pr€sence. Nofe: The nTRANSPARENTIT mode can alrays
be entered rhen the C20 ls ln fhe mfddle of readlng fapes byglvlng lt fhe nEXlTfr comm6nd.

4 sp6clflc example uslng the TTRANSPARENTi mode ls connecflng the
C20 betreen a termlnal and a modem communlcaflng rlth a remoie
compuf€r. lfhen you are ready to rEad tapes, D0 NOT exlt the
TRANSPARENT mode vla fhe RESET srlfch as nomentary porer doun
occurs, causlng the moden to hang up. Insfead, exlt the
TRANSPARENT mode by foggl lng one of fhe panel control srltches.
Thls actlon resets the C20 rlthout porer Interruptlon.
OPT IONS II AND V

0pf I ons trl{tr and nVr are d I scussed I n Sect I on 3.

2.6 PoRT SELECTIoN, 'PoRT A AND Bt 0R trPoRT B oNLYn

Srltch 6 deternlnes rhlch port the C20 communlcates ihrough, the
optlons belng elther fhrough both ports or through Port B only.
By rcommunlcat€r, r€ mern (l) fransrnlt data read from tape and(2) respond to commands rec€lved. In elfher srltch posltlonr €ny
noh-command character receIved af one port Is transmItted out fhe
other port.

What ls the slgnlflcance of thts srlfch? lt al lors fhe C20 to
operate betreen termlnal and computer rhefher or not fhe compufer
echos back to fhe termlnal. lf your computer tape read program
does not echo and you uanf data to go to both ports and commands
to be read from elfh€r porf, you should have srltch 6 ln fhe OPEN
posltlon, C20 T0 PORT A AND B. lf, on the ofher hand, your
compufer program echos, then you should have srltch 6 ln fhe
CL0SED posltlon, C20 T0 PORT B ONLY. The C20 rl | | then transmlf
data only fo Porf B rhlle passlng al I echoed dafa r€celved at
Port B onto Porf A. lf rll I also I lsten only to commands from
Port B rhl le lt passes anythlng lt recelves from Porf A onto Port
B and al I non comnands from Porf B onfo Port A. Note fhaf lt
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y9yr computer I s echo I ng but you have sw I tch 6wl I I see double characfers. CAUTIONt As nofed
program your e20 wlth command characters fhatparf of your dafa slnce fhese characfers wll t
commands when echoed back by the computer.

open, then Port
above, D0 NOT

may also.appear
be lnterpreted a

As nofed above, the posltlon of srltch 6 also determlnes the
DEFAULT mode postambte. lt B oNLy rs seiected, then only a cRsent, ofherrlse, CR and LF are sent.

2.7 FORMAT SELECTION

The form of fhe dafa output by fhe
lepends on the settlng of srltches
!t) il, BfNARY, (2) il, ASCil, (5)
The front panel (Flgure 2-l) shors
poslflons.

C20 through PORTS A and B
7 and 8. The four optlons
I l, DECODE and (4) l, ASCI I

fhe correspond I ng sr I tch

The prop€r sefflng of the FORMAT srftches depends upon il) the
formaf of your dafa on tape, 1.e.1 ls the fape fornat cst F0RMl_{or.lglnal) or csl FORMAT lt (the ner htgh denstty format) an(2) rhat represenfaf lon you rant your dati transmltted ln, Ascor B I NARY.

TAPE FORMAT I, Asct | - Refers to the ortgrnal csr tape
!9rtat generated by al I cR5 Dlglfar Recorders and those cRzlMlcrologgers shlpped prlor to June lgazr rDd not updated. Al Itapes generated by such dataloggers must be read rittr the FORMsuftch posltlon ln the fourfh posltlon, I, Ascll. The dafa ontape ls formafted as ten character ASCIf data values, Includln
sPac€s.

TAPE FORMAT ll ls the standard format used ln currenf
cR21 Mlcrologgers, 21x Mlcrologgers, and cR7 Measuremenf andcontrol sysfems. Any tapes generated by fhe czo cassette Interface al so use th I s h lgh dens lfy, €FFoF-correct t ng format. Tro
f ormat sr I fch opf lons ex I st rlren read I ng FORMAT -l I tapes.

I . | |, DEOODE oufpuf I n most cas€s the decoded ten charac
Ascl I dafa values rtl I be the most usefut oufput representlon of FORMAT ll fapes. The varues consrsf of a four or
lly: dlglt number, dectnal polnf, stgn and data polnf tdeflf lcaf lon. Appendlx B specitles the-detalts. siltctrtng
c20 F0RMAT srlfches to the t l, DEO0DE posttlon causes the
c20 to f I rst decod'e the b I nary f ormat generated by the dalogger Info the Ascl I represintatlon bLfore oufputflng.
Seven Ascf I dafa btts and fhe sefected elghth partty ultsenf for each characf€r. The user selected postambli ls sat fh€ end of every 79th character or befor'e the sfart ofner data array.

2-8



SECT I ON 2. FUNCT IONAL OPERAT ION SI{ I TCH SETT I NGS

2. ll, BINARY output - Data stored on fape by a CRZ!, ZIX or
CR7 datalogger takes the form of the FINAL MEMORY STORAGE
F0RMAT ln the datalogger. The data fs represented as fwo
byfg blnary encoded data val ues ln the CR21 and as fro byfe
or four byte blnary encoded data values (dependlng upon
deslred resoluflon) In the cR7. Appendlx B speclfles the
defalls of thls FINAL MEMORY sr0RAGE F0RMAT. tf the c20
F0RMAT srltches are ln fhe ll, BINARY posftfon, then the c2o
rll I output the dlrect represenfatlon of the data stored on
tgp"^rJthout decg!!19 to ASCI l. Slnce the bytes outpuf byfhe C20 are not ASCI I characfers, I blts wlihout pailty bre
transmltted. Further, the user selecfed posfamble ls sent af
fhe end of every 1024 byfes.

The prlmary feafure of leavlng the data In the FTNAL MEMORY
STORAGE FORMAT ls the compact mass sforage on such devlces
as floppy dlscs. Instead of uslng l0 bytes to represent the
data polnf In ASCI I only 2 bytes are regulred. ASCI I repre-
sentatlon can be obtalned dlrectl y by rrltlng a conv€rslon
program or by generatlng a blnary tape on fhe C20, fhen
readlng fhe tape Into the computer uslng the I l, DECODE
format se I ecf I on.

The follorlng tro paragraphs deat rlth raadlng fapes rrl"tten
by the C20.

TAPE FoRMAT I I, ASCt | - ASCt I f les rrlften to tape by the
C20 r lfh the FORMAT srltches ln the ll, ASC!l posltlon, should be
read rlth the FORi|AT srltches ln the ll, ASCII poslf lon. The C20
oufputs fhe ldenflcal ASCII characfer sfored on tape rlth fhe
exceptlon fhat al I LFrs on fhe source tape are sfrlpped and fhe
user selected postanble replaces any CRts. The elghth blf ls the
parlty blt selecfed by the PARITY srltch.

TAPE F0RMAT ll, BINARY - BINARY flles rrlften to tap€ by fhe
C20 rlth fhe F0RMAT srltches In fhe ll, BINARY poslflon, should
be read rlth the F0RMAT srltches ln the ll, BINARY posltlon.
Elghf data blts rlthouf parlty are sent, and al I byfes stored on
fape are transmltted. The user selected postarnble ls transmltted
af fhe end of ev€ry 1021 bytes.

Table 2-4 summarlzes fhe prop€r F0RMAT swltch seftIngs for fhe
varlous tape sources. The only tape source rhlch al lows an opflon
ln the output formaf ls CSI dafalogger tapes rrltten In FORMAT
I l. These fapes can be read and oufput as blnary or decoded fo
ASCll. The last column of Table 2-4 ref erences the postamble
assoclafed rlth fhe varlous oufput formafs. trUser selectablen
refers to the us€r selectlng elther the DEFAULT or USER
PROGRAMMABLE postamb I e.
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TABLE 2-4. SUMMARY OF CzO FORMAT SII ITCH
SELECTIONS FOR READING TAPES

TAPE
SOURCE

csl
data I oggers

csr
data I oggers

csl
data I oggers

c20
lt, Asct I

formaf rr I te
sefecflon

c20
ll, BINARY
formaf ur I fe
selectlon

TAPE
FORMAT

csr I

cst il

cst tl

csl

csl

CzO FORI,IAT
st{ tTcH

SELECT I ON

t,
ASCt I

il,
DECODE

il,
B I NARY

tl
ASC I

ll'
I NARY

OUTPUT

ASCI I

ASC | |

b I nary
no par I ty

ASCt I

blnary
no par I fy

il

POSTAMBLE

User se I ectab
after €very 7
characfer or
before the st
of a ner data
output scan

User sel ectab
after every 7
character or
before the st
of a ner dafa
output scan

user
a ffer
bytes

s€ | ecfab
every 1

Source tape L

are str I pped
the user sele
postamb I e (DE
or USER PROGR
mode) rep I ace
sourc€ tape

user se I ectab
after every I
by tes

t
I

tl
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sEcTl0N 3. r|RITING TO TAPE

5.1 GENERAL

The c2a cassette Interface vrltes to fape uslng the hlgh denslty,
error correctlng FORMAT I l. ft wll I wrlte elfher ASCI I or nonASCII flles recelved from elfher serlal port.

The C20 buf
tape whlle
lf an ASCI
commandrn
the b I ock
mand recogn
be I nfegra I

byte b I ock
be usEd to

fers up 1024 byfes of data then wrltes thls block fo
tf buffers up fhe next block to be rrltfen to fape.
fl le ls belng rrltten, fhen a nresldual dump

ESC, lB hex) slgnals the end of the f lle. The rest ofs fll led rlth nul ls (00 hex). There ls no such com-
lzed rhen rrltlng non ASCII flles, so such flles must
lK byte blocks ln lengfhl 1.e., a fractlon of a lK

of dafa rll I not be rrltten to tape. Fll ler bytes can
flll any partlal blocks.

3 .2 I{R IT ING TO TAPE

In order to put f he c20 lnfo the fape llRlrE node, sr lfch 5 must
be ln the ropenr or USER PR0GRAMMABLE mode. As dlscussed ln
secflon 2.5 fhe c20 responds by llsflng f lve optlons (Table 2-3)
on fhe termlnal. 0ptlons nAi, nBn and rTn have already been
dlscussed ln connecflon rlth the tape READ mod€. selecflon ofelther optlon nlfr or nvr pufs fhe c20 lnto the tage wRlrE mode.

Optlon nWn m6ans that al l subsequent data recelved at elther port
ls Interpreted as dafa to be rrltfen to tape. Optlon rvn puts
the C20 in a fransparenf mode slmllar fo opflon nBn descrlbed
above. In thls case, fhe TREADY|T slgnal (AV, l6 hex) alerts fhe
C20 fhat al I subsequenf characfers recelved at elther port rlll
be lnterpreted as dafa to be rrltfen to tape. Optlon nVn allors
fhe us€r to set up thelr conputer from the fermlnal for ex€cutfng
their rtape rrltei progran rlth no lnterference from fhe C20.

The green data llght (LED) Indlcaies fhat fhe C20 ls rrltlng to
fape. Do nof reset the C20 or turn oft the tape recorder unfll
fhe green LED goes ott,

5.5 CoNNECTtoNS

Connectlons are made In an ldentlcal mrnn€r as rhen fhe C20 ls
readlng tape, except that fhe MIC Jack of the cassette recorder
ls connected to the l,l lC Jack of f he C20. CAUT l0N make sure
the tape recorderts RECORO button ls actlvated.
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The hardware profocol ln the serlal communlcaffon vla Ports AB ls descrlbed ln Appendlx A. lt ls nofed tn Tabfe A-l fhat th
c20 rel les on equlpment recognlzlng fhe Data Termlnat Ready I Iat PORT B and the clear To send I lne at pORT A as controt t tnfor whefher or not to send more data (nwalfn I InEs). The czoports.can communlcafe as fast as lgzoo baud dependlng on thegyitch setflng, but wrlflng data to tape occurs at a slower ?ff the c20 recelves data fasfer than 24oo baud the czo pul lsnwalt llnesrt lotr on lfs tro ports untll lt has a chance to
i ts buffer onfo tape.

'.4 
lrRITE MODE OF OPERATION SITITCH SETTINGS

emp

BAUD RATE AND PARITY

srltches 11213 and 4 have ldentlcal meanlng as rn the read mo
They must match fhe baud rate and parlfy of the equlpment you
connect to the tyo serlal porfs.

USER PROGRAMMABLE MODE

swlfch 5 musf be ln the usER PROGRAMMABLE mode (open). Thf sallors you to program the c20 to rrlfe (as opposed to read) by
sendlng the c20 elther a rl{n or a tvn optlon from port A uponresef or porgr-up.

PORT SELECTION

srltch 6, c20 T0 PORT A and B or PORT B ONLY is used ln a mannslmllar to the.tape read program. ln elther srlfch posltton,
c20 transmlts data recelvbd if one port out fhe othei port.
swltch 6 determlnes rhlch port ls recelvlng the data to berrltten fo tape: elfher il) PORT A AND B or (2, poRT B oNLy.
PORT A AND B ls selected (srlfch open), fhen fhe czo rlll rrr
data recelved at elther porf to tape; lf PORT B oNLy (closEd)
selected, then the c20 rl I t rrlte to tape and I lsten for thenr€sldual dumptr command (Esc, lB hex), from PORT B onry. The
PORT A AND B posltlon ls used lf you are connecfed only to po
or lf-your compufer does not echo. The PORT B ONLY posltlon ls
used lf your computer echoes back fo the fermlnal or lf the
compufer ls usEd to transmlt the fl le to be rrltten.
FORMAT SELECTION

ln the rrlte mode, the format srltches determlne rhether the tto be rrlffen to fape ls non-ASCI I or ASCI I data.

ll' BINARY l|hen non-ASCtl flles are fo be rrlften, fhe
srltches should be ln the I l, BINARY poslflon. ln thls poslfl
afl dafa recelved by the C20 are rrlffen fo tape, 1.8.1 no
communlcatlon commands are recognlzed. Elght blt bytes r lfhout
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parlfy are sent to tape ln lK byte blocks. Fractlons ol blocksare not wrltfen so the user must complefe any fractlonal blocks
wlth flller data.

I I, Ascl I - Ascl I fl les should be rrltten fo tape wlth the
swlchbs ln any posltlon ofhEr fhan lt, BINARY. l{lth fhe Asclt
f ormat the C20 recogn I zes the nESCtt ( 1B hex) command as anresldual tape dump and exltr command. l{hen thls command ls
recelved the remalnlng lK byte block is f I lled vtth nnul ltr
charactErs (hex 00) before rrltlng to fape and the C20 enters fhetrfransparenfr mode (opflon T) al lor lng term lnal / computer
communlcatlon.
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SECTION 4. A QUICK TROUBLE SHOOTING GUIDE

For mlnor problems that arlse ln uslng your CzO CassEfte Inter-
face, fhe fronf panel Indlcator I lghfs rl I I prove an lnvaluable
debugging source. Below ls a brlef trouble shooffng gulde that
also serves to further acqualnt you wlth fhe C20 functlons.

SYMPTOM

The tape recorder
ls turned on buf
does nof run.

The fape recorder I s
turned on and
runnlng but nelther
the green data I lghf
nor fhe red error llght
are rork I ng.

The red llght flcshes
I nterm I ftent I y
a I ong r I th the green
dafa I lght.

The gre€n I lght ls
flashlng lndlcaflng
data ls belng read but
no data ls enferlng
the term I na | .

POSSIBLE PROBLEM OR SOLUTION

Push the resef button and check the
PROGRAM srltch (5). ln fhe DEFAULT
posltlon (closed), fhe tape recorder
should starf runnfng and the C20 begln
search I ng for the f I rsf b I ock of dafa.
In the USER PROGRAMMABLE posltlon
(op-en), t.he C20 ralts to be prggrammed
before lt turns on the fape.

D I sconnect the cab I e I nto the mon I tor
Jack on the recorder and I fsten to make
suro you have dafa on fhe tape. Make
sure the volume ls In mldrang€.

AdJusf the volume control unltl on
gr€en I lght flashes. lf the red I

conf lnues to f lash, check the head
al lgnmenf on the cassette recorder
(F lgure I -t ).

Check your P0RT A transmlt I lght.
ls flashlng then the C20 ls fransm

y fhe
ght

tf tt
ff I ng.

Check your connectloise Check fhe baud
rate and parlfy srltches to lnsure the
C20 mafches your termlnal. lf PORT A ls
nof flashlng but PORT B ls flashfng,
then check sr I fch 6. I t shou I d be on
PORT A AND B (open). Make sure the C20
ls nof raltlng lor a transmlf command.
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sEcTt0N 4. A QUTCK TRoUBLE SHOoTfNG CUtDEI

SYMPTOM POSS]BLE PROBLEM OR SOLUTION I

T!" c20 keeps tr6rs- Dtd you reset your czo after your comFt
m ltt I'ng more than one puter sent f he command? lf sor f he cd
I lne even though my lgnores any prevrous commands. In tn"l
compufer program sent DEFAULT mode, the c20 t|ll I fransmlf IIt a nsEND ONE LlNErf contlnuously untll told to do otherrtH
command.

Your computer occ6- ls your compufer fast enough to 
Isionally mlsses accompllsh fhe grven fask and stl ll plicharacfers trans- up the nexf chaiacter? lf your progrilrl

mltted by the czo. ls processfng the character before- 
|sforf ng lt arayr you should change yol4

program so al I fhe processlng ls donel
f he end of a I lne of data. At th ls polll
you have unl lmlted tlme because no moH
data rll I be sent untll your program 

I

asks f or lt. Some s I tuat I ons may requll
lorerlng the baud rafe at rhlch data lltransferred. lf your C20 ls connectedl
bef reen your comp uter and term I na I anld
your computer echos rece I ved charactelirto the termlnal (vla the C20), make slri
your compufer fransnlts only one stopl
blt. Thls actlon Increases the tlme yS
computer has fo recelve, store and Itransmlt a characfer before recelvlngl]
the next on€.

The red I lghf flashes Thls condltlon ls the resurt of the I

once rhen the RESET C20t s bul lf-ln self test routlne lndll-f
button ls pushed. catlng the C20 has a bad PROtl. 

I

The red I lght flashes Thls condlflon ls the result of fhe Itrlce rhen the RESET C20ts bullf-ln self test routlne lndlllbufton ls pushed. catlng fhe c20 has on€ or more bad RAltf
chfps.
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APPENDIX A. PORTS A AND B CONFIGURATTON

Porfs A and B ar€ RS-232-C compaf ible serlal l/O ports. By ffRS-
232'C comPaf lbletr, rre m€an fhat the elecfrical speclf lcaf lons onthe plns comply wlth the EIA STANDARD RS-232-C INTERFACE and fhafthe dafa and control functlon of the plns corresponds to the mosf
common lnferprefaflon of fhe EIA STANDARD Rs-252-C INTERFAcE.
You should be atrare that there ls more than one lnferorEfatlon of
fhe functlon of the varlous control I lnes on fhe RS-232
lnferfac€. FIgure A-l shors the pln numbers for both porfs as
vlered looklng lnfo fhe connectors af the back of the CZ|.

PIN I

PtN lr+

Flgure A-1. C20 Port Pln Nunbers

Table A-1 speclfles the functlonal descrlptlon of the plns
on the C20 Casseffe lnferface. Column I llsf the actlve plns ln
the C20 porfs. The EIA sfandard pln descrlpflon ls wrltten wlth
respect fo Data Termlnal Equlpment (DTE) such as termlnals,
pr I nters etc. lf hen look I ng af Data Commun f caf lon Equ lpmenf (DCE)
such as modens and computers the descrlptlon remalns the same for
the same pln number but the acfual functlon on fhe DCE ls not the
same as on the DTE. To resolve thls confuslon the us€r ls
supposed to vler the descrlptton of the DCE pln fn ferms of fhe
functlon of the corr€spondlng DTE pln on the other €nd. Thls ls
uhy the standard descrtpflon of pln 5, for example, matches the
functlon of Porf B (column 1) but nof Porf A (column 5). Port Bls a DTE port becaus€ the computer vlers lt as a fernlnal but
Porf A ls DCE porf b€cause the termlnal vlers lt as a computer.
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APPENDIX A. PORTS A AND B CONFIGUR

c20 Rs-252-C PIN DESCRIPTION

CzO PIN FUNCTIONAL DESCRIPTIOPIN NO.

2' PIN D

CONNECTOR

TABLE A-I.

RS-25 2-C
STANDARD
1 NTERFACE

DESCRIPTION
PORT A to
Termlnal(Conllgured 35

PORT B
Comp u ter

DCE) (Conf Iguied

Protect I ve
Grou nd

TDX-Transm I tted
Dafa (from DTE)

RXD-Rece I ved Data
( from DCE)

RTS-Requesf to Send

CTS-C I ear fo Send

Profect I ve
Grou n d

Rece I ved
D ata

Tran sm I ffed
Dafa

An I NPUT.
Used to
determ I ne the
state of Pln
4 at PORT B.
Appl lcable
I n modem
control.
A I so contro I s
C20 recepflon:
hlgh or no
connecf lon a I

lor blocks.

An OUTPUT.
Determl ned by
the state of
Pln 5 af PORT

Protect I ve
Grou nd

Tran sm I tted
Dafa

Rece I ved Da

An 0UTPUT.
Determ I ned by
the stafe of
4 at PORT A.
Held hlgh lf
no connectlo
PORT A.

An I NPUT.
Used fo deter
the sfate of
Pln 5 at POR
Appl lcable ln
modem control
A I so contro I s
transnlsslon:
hlgh or no
connecf lon al
lor blocks.

lors,

B. Held hlgh lf
no connecf lon
at PORT B.

Slgnal GroundSlgnal Ground

A-2
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APPENDIX A. PORTS A AND B CONFIGURATION

DCD-Slgnal Defecfor
or Data carrler

Defecf

DTR-Data Term I na I

Read y

An 0UTPUT.
Deferm I ned by
the sfafe of
Pln I at
PORT B. Hel d
hlgh when no
connect lon af
PORT B. Appl l-
cable ln modem
confro | .

An I NPUT.
Used to deter-
mlne the sfate
of Pln 20 af
PORT B. Al so
contro I s C20
fransmlsslon:
h lgh or no
connect I on
al lors, lor
b I ocks.

An I NPUT.
Deferm I nes the
stafe of Pln I
af P0RT A. Al
confro I s C20
receptlon: h

or no connect
allows, lor b

so

gh
on
ock s.

20 An 0UTPUT.
Determ I ned by
the state of
Pln 20 at P0RT A.
Al so, used by C20
ln lfts lfRlTE mode
to sfgnal rhen
ready tor more
dafa.

ln suCImrFtr the functlon of the plns at the C20ts serlal ports
are defernlned by: (l) fhe funcflon of the correspondlng plns at
the ofher porf (the trfransparenttr funcflon) and (Z) by the
gpeclflc needs of fhe CzO read and rrlte funcflons. In general,
fhe C20 oufputs from on€ port rhat lt sees as Input at the other
porfr lncludlng dafa and control functlons. Thls allors the C20
to look as transparent as posslble to the nornal communlcatlon of
your equ lpm€nf. At fhe satne tlme lt can fransmlt dafa read f rom
tape ouf bofh porfs (uslng Pln 3 at PORT A and Pln 2 at PORT B)
and rrlfe to fape data recelved at both porfs. lt stops trons-
mlsslon of read data rhen the CTS llne af Porf B or fhe DTR I lne
at Porf A [s pul led lor. lt stops receptfon of data rhen the DCD
I Ine at Porf A ls pul led lor. lt stops receptlon of dafa rhen
fhe DCD I lne at Porf B or the RTS I lne at Porf A ls pul led lou.
Flnal ly, lt relys on the DTR llne fo the compufer to start and
stop lncomlng data rhen wrltlng to tape. Flgure A-2 ls a block
dlagram of DTE and DCE devlces connecfed through the C20. The
descrlptlon and dlrectlon ls In ferms of the DTE devlce as per
RS-252-C conv€nt lon.

Both Porf A and Port B can be reconflgured fo communlcate rlth
fhe other fyPe of equlpmenf (Porf A rlth DCE or Porf B rlth DTE)
by changlng approprlafe Jumpers on the tape read board. Flgure
A-5 ls a stufflng charf for the 2321-01 280 CPU board. The
jumper sefs for both PORT A and B are ldenflfled. The Jumper

A-'



APPENDIX A. PORTS A AND B CONFTGUR

conflguratlon shown In Flgure A-3 ls DcE for poRT A (g pln
:1 ] _iumpered paral I el to the I engfh of the board) and DTE f
PORT B (8 pln patrs al I Jumpered perpendrcurar to the lengtthe board). To reconflgure PORT A as DTE Jumper fhe poRT-A
set perpend I cu I ar to fhe I engfh of the boaid (as
B). Llkewlse PORT B can be reconflgured as DCEpln set parallel to the length of the board (as
A).

PIN'S

TX DATA

-{

Termi na'l or

Pri nter ( DTE )

3 { RX DATA

4 RTS>

5 +cTS

20 DTR >

8 (DCD

F lgure A-2.

c20

Port A Port B(DcE) (DrE)

Block dlagran ol
Descrlptlon used

PIN'S

TX DATA12

I RX DATA 
3

RTS >4
rcrs 5

DTR , eo

.DCD 8

RS-252-C Sfandard Pln
by fhe C20

A-4

ON

show n for
by Jumper i n
shown for P

f
n

T
he
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PORT A

(-TX DATA

(-DTR

(-RTS

(-DSR

PORT B

=

Flgure A-4. Factory conf lguratlon of the Jumpers for port
Porf B. Removal of the Jurnper f or an lnput Co
Slgnal rll I caus€ fhe C20 to Assume the SIgnal
Act I ve.

P INS
Q.---O
l2o--.-o34
C)---------O56
Ct------€78
CF--------O
9 10
o----------o

| | l2
c!--------o
15 14o-----ot5 t6

(-DTR

--.CTS(---TX DATA

(--RX DATA

(--RTS
E--DCD
+--DSR

+

P INS

t
t
t
t

2

4

6

?'
Or

?'
Oz

?,
Ott

?"
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8
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t2

l4

16
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l{hen read Ing tapes f ormatted I n the h lgh dens lfy, €Fror-
correctlng FORMAT ll, fhe c20 Cassette lnterface wlll elther
decode CSI datalogger values Info l0-character ASCII dafapolnfsor lt wlll fransmlt fhe blnary words dlrectly ln fhelr FINAL
MEl,lORY ST0RAGE FORMAT form. Thls appendlx descrlbes the varlous
data represenfatlons to help fhe usgr declde rhlch form to
se I ect.

8.2 DATALOGGER FINAL I,IEI,IORY STORAGE FORMAT

CRzl dafa stored In f lnal memory and rrlften to tape ls formatted

B. I GENERAL

lf blfs D,
byte number

BITS

A

B, C

D-H
P lus
second
byte

APPENDIX B. DATALOGGER FORMAT I I

E, and F are nof al I on€s, fhen the value ls a fro
as fol lors:

DESCRIPTION

Polarltyr0'+rl=

Declmal locators

l5 blt blnary mantlssa (D=MSB). Largesf posslble
number rlfhouf D,E and F all.l ls 7167. CSI deflnes
the largest al lorable rang€ as 6999.

as tro byte dafa valu€s. CR7 dafa ls formafted as elfher tro
byte dafa values ldenflcal fo cR21 data or as four byfe data
values rlth hlgher r€soluf lon. Each tro byfe palr confalns
lnformatlon that ldentlfles lf as a fro byte data value, theflrsf half ol a four byte data value, or fhe second half of a
four byte dafa valu€.

Representlng fhe blts In the FIRST BYTE of each tro byte palr as
ABCD EFGH rhere A ls the most slgnlflcanf blf, fhe byfe palrs are
descr I bed be I or.

TIIO BYTE FORIIIAT

B-t



The declmal locators can be fhought of as a negatlve baseexponent rlth decimal locatlons Js follows:

APPENO I X B. DATALOGGER FORI,I

Declmal locaffon

XXXX.
XXX. X
XX. XX
X. XXX

BC

00
01
10
lt

DECODING BYTE PAIR I{HEN D,E,F EQUAL I

lf D,E and F are al I ones, the data fype ls detErmlned by fother b lts as shorn betor. x lmpl les 
.a rdonrt caren condltll.€.r fhe blt can be elther I or 0 and ls not used ln the ddeclslon.

011I

txx

tlt

ABCD EFGH
rttt ttxx

xxot ttxx

001

DATA TYPE AND SECOND BYTE FOR

ArBrC = | Sfarf of output s
arrayrG&Harethemost
?lgnl f lcant b lfs of the oufpu
lD number (blts not used ln-t
C = 0 - Flrst byte of a 4 byt
val ue

ArB=0iCa1-Thlrdbyteo
4 byte val ue

A E 0; BrC = | - Flrsf byfe o
2 byfe dummy or ttf I I lr rord

DESCRIPTION

Code deslgnatlng lst byte pat
four byfe number

PolarlfyrQ=+rl=
Declmal locator as deflned bel

l6th gth bff (left to rlght)
l7 blt blnary mantlssa

B-2

FOUR BYTE DATA FORI,IAT

conflnulng to use the A-H blt represenfatlon, fhe four byte
number ls shorn belor as fro byte palrs.

ABot t t GH xxxxxxxx oot il t cH xxxxxxxx

BITS, IST BYTE PAIR

CDEF = 0lll

B

GtHrA

2nd byte

rr ay
cR21 )



APPENDIX B. DATALOGGER FORMAT I I

BtTS,zND BYTE PAtR DESCRtPTt0N

ABCDEF = 001111 Code destgnaflng Znd byte palr of
four byfe number

G Unused blt
H lTth and MSB of 17 bit blnary

va I ue

2nd byte 8th - lsf blt ( left to rlght) of
17 blt blnary value

CSI deflnes the largest al lorable range of fhe value to be
99ggg.

tnterpretaflon of the declmal locafor for a 4 byte dafa value ls
glven belor. The declmal equlvalent of blts CDA ls the negatlve
exponent to the base 10.

BITS DECIMAL FORMAT
G H A , dlglts
0 0 0 xxxxx.
0 0 | xxxx.x
0 t 0 xxx.xx
0 | t xx.xxx| 0 0 x.xxxx| 0 | .xxxxx

Oul.ll{Y T!|0-BYTE ||ORD

The trdumrny rordr ls a ron-data tro-byte rord that slmply f I lls up
a 1024 byte block affer a resldual dafa dump from fhe datalogger
fo tape. The error correcflon technlque of the C20 requlres a
complete block of l024byfes. l{hen read by the C20 rlfh FORMAT
srltches af I l, DEC0DE posltlon, thls dummy rord ls slmply fhrorn
afay.

8.5 CzO DECOOED REPRESENTATION OF ASCI I DATALOGGER FORI,IAT

TIIO BYTE DATA VALUES

A fro-byte rord ls decoded Into a ten-character ASCI I datapolnt
as fol lors:
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FOUR BYTE DATA YALUES

A four-byte cR7 rord ts decoded lnfo a ten-characfer ASCt Idatapolnf as fol lors:
Deslgnate the ten ASCI I characfers as fol lors:

Deslgnate

ABCDEFGH I J

AB

c
DEFGH

IJ

An examp I e

ABCDEFGH I J

AB
c
DEFGH I

J

APPEND I X B. DATALOGGER FORM

fhe ten ASCI I characters as:

A tro dlglt ldenttf lcaflon number, range 0l-
Polarlty, + or
4 dlglts and a declmal (see declmal locatlon

above )
2 spaces separatlng dafa polnfs

of two adJacent dafapol nts rou I d be:

01 +000.| . 02-l | .50

A tro dlglf ldenflflcaflon number, range 0t-
Polarfty, + or
5 dlglts and a declmal (see declmal locatlon

above )
I space seperatlng data polnts

An examp I e of tro adJacent datapol nts wou I d be:

05+493.22 04-.49577

ASCI I POSTAMBLE

The postamb I e I s sent by fhe C20 afte r 79
sent or before the sfart of an outpuf scan
f I rst.

characfers have be
arrayr uhlchever

ERRORS

l{hen fhe FORMAT srltches are ln
a fro byfe value thaf cannot be
The xx i nd I cates the uncerta I nfy
data value. The xx rl I I appear
next start of oufput scan array

the nFORllAT I l, DECOOEr posl
corrected I s decoded as xx?
of the current lD of theln place of an lD number un

ls read. lf a tro byte palr

B-4
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APPENDIX B. DATALOGGER FORMAT I I

decoded as fhe 2nd palr of a 4 byte val ue, but the lmmedlafely
preceding two byte palr tras uncorrecfable, then xx??????? ls
again senf, slnce only half of a 4 byte data value ls known.

l{hen the C20 ls readlng tapes wlth the FORMAT srltches ln BTNARY
or ASCI l, an uncorrectable error rrll I result ln ?? ln place offwo bytes of dafa. The c20 treafs every tro byte palr as one
rord, elther as ttro good bytes or as tro bytes that cannot be
correcfed.

B-5





APPEND I X C. PROGRAMI,II NG EXAMPLES

C.I BASIC PROGRAI{

A program fs shorn bel ow fhat programs th€ C2O protocol, requesfsa I Ine at a tlme and fransfers fhE data fo dlsk.
Srltch 6 is sef to fransmlt to Porf B only and the program echoes
data back fo the fermlnal. Srltch 5 ls sef to the USER PROGRAMposlflon. The user cal ls fhls program from the termlnal afterfyplng B.fo.the c20. The tape recorder ls turned on and ready to
p I ay back fhe fape.

Llne 2 of fhe program flrst slgnals the C20 to exlt lts
transparenf mode and accepf the subsequenf characters as protocol
paramefers (^V, l6 hex, 22 declmat). lt fhen sends the USER
PROGRAMMED profgcol: s for srOP, L for TRANStilT ONE LINE 0F DATA,T tor TRANSlllT c0NTlNUOusLY, E lor ExlT, carrfage return fi5
dEclmal) for postamble del lneated by trEsc'l (27 dec.) and 0 for
preamble delay (l mscc). Note only fhe SEND ONE LINE 0F DATA
command and EXIT command ar€ acfual ly used ln thls program.

The remalnder of the program sends the C20 fhe nSEND ONE LINEn
command (llne l0), lnputs fhe llne ternlnafed by fhe pr!ogrammed
postamble, sfores fhe data on dlsk, and fhen asks for and gets
another I I ne, efc. Upon r€ce I v I ng an trEX lTl| command f rom the
termlnal, fhe program rll I end and fhe C20 rfl I get the echoed
command from Port B, shut off the fape recorder and enter lts
fransparenf mode. The us€r can then communlcate befreen fhe
fermlnal and compufer rlthouf Inferferencc from the C20.

Thls slmple program rel les on the E exlt conmand belng sent from
fhe termlnal rhen fhe tape ls flnlshed so the entlre I Ine ls the
ono characfer E; ofherrlse lt mlght app€ar ln fhe mlddle of a
I lne of data. A sl lght modlflcailon rould al lor you fo sfop your
Program and the C20 sv€n lf fhe trEXlTn command ras s€nf In the
mlddle of a I Ine of dafa.

2 PR I NT CHRt (221 
3 'TSLTE'r; CHRI ( t 5 ) ; CHR! (27 ) snQn

5 oPEN n0n, t , TDATA. DATr
10 PRINT nLni
20 LINE INPUT A3
2, I F AS=nEr THEN G0T0 60
50 PR I NT tt ,A$
50 G0T0 I 0
60 END
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C.2 A PROGRAM THAT I{ILL READ DATA FROM THE C2O ONTO DISK |{
THE C2O IS IN THE DEFAULT MODE

Use the same program as in C.1 above, except delete I ine 2
programs the c20) and change I ines 10 and 25 to the default
commands' You need to know what your program does wlth con
characters. will it echo them? Remember, the cz| will lis
for commands from Port B only when switch 6 ls closed. Ever
it recelves from Porf A ls fransmltted to Port B.

C.3 BASIC TAPE READ PROGRAM FOR THE IBM.PC OR XT COMPUTER

Make fhe appropriafe connecf ions and set fhe switches as
indlcated. Gef Info BASIC and run the unload program glven
Enfer the name of the file In which fhe data ls to be store
send a carriage return (CR) and press the playback button o
cassette recorder. This program takes advantage of the bui I

tlmer and wlll sfop the program after t0 seconds of lnacflv
lf this delay ls too short it can be lengthened by changlng
value ln I Ine #90.

CONNECT IONS
C20 P0RT A I'T0 TERMINALtt Connected to lBMts Asynchron
Commun lcat lons Adapfor.
C20 PORT B ttT0 MODEMn - Not connecf ed.

c20
st{-ll.c.H I

I

2
3

4
5
6
7
I

c20
s}J rrcx eos_ll.taN

OPEN
OPE N

CLOSED

CL OSED
CLOSED
OPE N

EIJMr t0N

BAUD RATE
EQ UAL S

96OO BAUD

EVEN PAR ITY
DEFAULT
TOPORTSA&B
FORMAT
FORMAT

1

1

0

0
0
I

CzO UNLOAD PROGRAM
(BAS lC verslon 2.0 wr ltten by Microsof t)

1 O REM SET I BM ASYNCHRONOU S COMMUN I CAT I ONS
20 OPEN ttOOMl:9600n AS 1

50 INPUT I'NAME OF FILE TO LOAD DATA INTO?'';
40 OPEN FLE$ FOR OUTPUT AS 2
50 REM REQUEST A LINE 0F DATA
60 PRTNT #1,eHR$(17);
7 0 TM=T IMER

ADAPTER TO 96OO

FLE$

c-2
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80
90

00
10
20
30
40
50
60

t 70

T$=nn
IF TIMER-TM
IF NOT EOF(I)
PR I NT T$;
PRINT #2,T$;
IF EOF(I) THEN
PRINT CHR$(I')
PR I NT NEND OF
cL0sE(2)
END

APPEND I X C. PROGRAMM I NG EXAMPLES

IO THEN I40
THEN T$=T$+INPUT$(L0C(t ),#l ) ELSE 90

60 ELSE 80
;CHR$(10);CHRS(7)
DATA ON TAPEN

C.4 A BASIC PROGRAM THAT IRITES AN ASCI t FILE TO TAPE

The C20 FORMAT srllch ls ln the ASCf f posttlon, srltch 5 ts ln
USER PROGRAMMABLE posltlon, and the user selecfs ttOPTl0N Vn upon
C20 reset.

Llne 50 slgnals fhe C20 thaf the computer ls ready to rrlte to
fape by sendlng a AV Q2 dec). Al I subsequent charac+€rs from
fhe rfPARlTY.MACI| f lle rlll be rrltten to tape. Srltch 6 ts In
fhe C20 T0 PORT A AND B posltlon (open) so the C20 rlll send to
the fermlnal. everyfhlng recelved at Porf B from the computer.

Llne 90 sends the C20 the rend of messagen slgnal, ESC (tB hex,
27 dec.)' causlng the C20 to flll the last lK block of characfers
rlth nulls and enfer fhe fransparenf mode. Therefore Llne 100 ls
a m€ssag€ senf to the fermlnal but not rrlften fo fape.

I O PR INT IIENTER THE NAME OF THE F I LE TO BE COP IED ONTO TAPEII
20 I NPUT B'
30 PRINT CHR$(22)
40 oPEN nlnrlrBs
50 L I NE I NPUT tt ,A$
60 PRINT At
70 tF NoT EoF fi) GOTo 50
80 cLosE I
90 PRINT CHR$(27)

IOO PRINT IIHIT RESET ON CzO THEN DONE DUMPING TO TAPE''
IIO END

C.5 A PROGRAM IIRITTEN IN ZEO I,IACHINE LANGUAGE TI{AT I{RITES 8K
BYTES FROI4 THE COMPUTER MEMORY TO TAPE

The C20 F0RMAT srlfch ls ln fhe BINARY posltlon, sw ltch 5 ls ln
f he USER PROGRAMMABLE pos lt I on, and the user se I ects fiOPT l0N Vrr

upon C20 reset (1.€., rrlte from Port B).

Srltch 6 ls ln the B 0NLY posltlon because non-ASCI I data scram-
bles mosf termlnals. The C20 rll I not pass on to Porf A what lt
recelves at Port B buf simply rrltes lt to fape.
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The computer transm I ts to fhepulls fhe Data Termlnal Readydafa ls sfopped unfll the CZO

APPEND I X C. PROGRAMM I NG EXA

C20 at 9600 baud untt I the C2
| [ne, at whlch tlme fhe lncom
has room for more.

;out port of computer
;transmlf buffer empfy and ls C20
; (data fermlnal ready)?
;C0NTR0L V ls sent, signal lng next
;ls to be wrltfen
;send to C20

;memory address where data sfored

; outp ufs data and I ncrements po I nf
;2000 T0 4000H memory locatton
;ouputs 8K bytes ln memory
;exlts program

;subroutlne that checks trans. rea
iand checks data termlnal ready I I

E NTRY
MAIN:

Ml:

Itl2z

CHK:

END

MA IN
LD C,0C8H
CALL CHK

L0 A,22

ouT (0c8H),A

LD H1,2000H

CALL CHK
OUT I

Bf T 6,H
JR Z rttiz
JPO

tN A, (ocgH)
BIT 7,A
JR Z,CHK
B tT 0,4
JR ZrCHK
RET
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APPEND IX C. PROGRAMI.{ING EXAI,IPLES

USE OF THE CzO AND AN IBM PC t{ITH I'TERM''
TO WRITE A FILE (DLD) TO TAPE

c0NNECTT0NS
PORT A TO COM- PORT ON IBM PC
PORT B ------- NOT CONNECTED

C20 mlc and remofe connecfed to mlc and remote on cassette
recorder. Press the rrPlayrt and rRecordtr buttons slmultaneously.

st{rTcH { s[lTcH Poslrloxs DEscRrPrtoN
1 0 Cl osed Baud rate
2 1 0pen Baud rate 1200 Baud
3 1 Open Baud rafe
4 1 Open Par lty (neither ls correct)
5 1 0pen User Programmab I e
6 1 0pen To Ports A and B

7 0 Cl osed Formaf f l, ASC I I

I 1 Open Format I l, ASC I I

r NSTRUCI | 0NS
Make connect lons and set sw ltches as shown above. Run CS lfs

ilTERMn program. Creafe a sfation f lle slmllar fo the example
below:

Telecommunlcaf Ion Parameters For Statlon: C20
Datalogger Type: None

Use Asynchronous Commun icat lons Adapter t C0tl2
Commun lcaf lons Baud Rate t 1200

I nterf ace Dev i ce:
#12 End

Save f he stat lon f lle and enter the trTerm lnal emulaforrt mode.
Press the rrRESETtr bufton on the C20. The garbage on the screen
ls the same as:

A = READ (A)
B = READ (B)
}{ = WRfTE (A)
[ = l{RITE (B)
T = TRANSPARENT
OPT I ON?

Enter n}{n r lthouf a carrlage refurn. Hlt the ctrl. underl ine to
obf a ln f he ffTERMrr menu and select ilXn. Enter nNn w hen asked
whether to walt tor an echo and fhen enter the nfllename.dldn and
a carrlage return. Port A and Port B transmlt I lghts and fhe
Port A recelve I lghf should turn on. The Data I lght and the tape
recorder should turn on occaslonal ly lt fhe flle ls long enough.
0nce the transmlsslon has sfopped and the rTERMn menu has
returned enf er f he nTerm i nal emu latorn mode and h lt the nEscrf key
to cause the C20 to dump the parflal or resldual block of dafa to
the tape.
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APPEND I X O. EARLY CR21/CR' DATATAPE COMPATIBIL ITY

D. I GENERAL

Thts sEctlo
sc25, cR21
d atafapes)
generat I ng
fhat ls nof

n confalns Informatlon descr lb lng past verslons of fhe
Cassetfe Connecfor (used ln gen€ratlng CR2l

and fhe R2t5 CRl/ Casseffe lnterface module (used ln
CR5 d-afafapes) rhlc^h__perform fape slgnal condltlontng

opt I m I zed fo the C20 tape read c I rcu I try.
fn thc fol lorlng dlscusslon, fhe terms rnodlfledr sc2ji or R23,
refsrs fo fhc current verslons rhl lc runmodlfledtr refers to the
verslons used ln thc past. In addltlon, tTF0RMAT lrf rcfers fo
9!ll: qrlglnal tape folggt used by the CRi and CRZt datatoggers.
'TF0RMAT I l'' ref ers to cs I ts ner h I gh dens I ty, error correcf fng
fape format generafed by the CR7 or updafed CRzl dataloggers.

Defalls are provlded belor but fhc sltuatlon can be summarlzed as
fo | | ors:
l. Tapcs generafcd ln FORMAT ll by r CRZt uslng an runmodffledr

verslon SC255 cable CAN NOT BE READ by fhe C20. The data ts
I ost forevcrl I I

2. Tapes generafed In CSlts orlglnal FOR!4AT I by elther a CRzl
uslng an nunmodlfledr SC235 or a CRt rlfh rn iunnodlfledtr
R23, can be read by the C20 buf thc playback recorder volume
adJustnenf ls very scnslflve. Slnce tapes produced by fhese
unmodlfled devlcss reduce thc tolcrlnce ln the C20ts tape
read capabl I lty, lt behooves the us€r to make the modlflca-
tlons descrlbed belor lf thcy plan on uslng fheC20 to read
fhe I r tapes.

For sltuatlons rhere ut€rs flnd lt lmposslblc to read tapes
generated by unmodlfle<l SC235ts or R235ts, CSI has a TAPE
READ ADAPTER that optlnlzes fhe tapc rccorder oufput fo the
C20 tape read clrcultry. Consult fhe facfory for defalls.

3. Tapes g€nerated I n FORI{AT I by rmod I f I edt SC255ts and RZf 5ts
can stlll be read by CSlts pr€vlous tape readcr, the 423,
Cassette /Conguter I nterface. The Azt, DOES NOT have the
capabll lfy to read fapes generated ln F0RMAT I l.
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cgtTencing-ln November l98t, cst modlfted the sc255, opmlzlng lt for the c20 fape read ctrcultry. commenclng i
1982, the sc255 has a bronze anodrzed backshel I to dlstulsh it from the earller unmodifled verslons wlth chrombackshel ls. From November l98l to May lgaz, modlfled s
used the chrome backshel ls.
Commenclng tn May l9AZ, CSI modifled
w i th Ser I a I Number (SN) 1 404, R255rs
126, rr I te to tape w I fh a rav€ form snmod lf ledtt R255ts. The CZI shou I d ma I
ance rhen readlng tapes gen€rafed by
R255 ts.

the CR5/R235 begln
rlth SNts smaller
lmllar to fhe
nfaln lfs full tol
these very ear I y

Tapes generated by R2i5rs wlth sNrs betreen 1z6j 1404
very sensltfve to fhe vol ume adJustment on the playback
recorder. The TAPE READ ADAPT0R may be requlred'to play
thesg fapes. R255ts ln thls sN rang€ should be modlftedthe C20 ls golng to be used ln playback.

0.2 IDENT IFY ING AND MOD IFY ING AN NUNUOD IF I ED'' SC25'.

csl has produced three dlfferent sc2j5rs slnce thelr Incept
The flrsf sc235ts dld not us€ a clrculf card ln fhe backshe
The components u6re soldered together and pofted rlth RTv sl
adhesfve. These early sc255fs produce a uave form v6ry slml Ifo fhe trmodlfledtr verslon and the cz| should malntaln'lts futolerance rhen readlng tapes generafed through these cabtes.

In February 1980, clrculf card rl95 ras addad to the backshe
and tro (2, componenf changes rrere made, lncludlng the addlt
of a .001 ufd capaclfor In the data slgnal I lne. ln November
1981, the modlfled verslon became the sfandard sc255. The clcard ras modlf led and labled as ,1266-01. In the modlf led
verslon, fhe component slde ls dortn rhen vlered after removlthe backshel I cov€r. Flgure D-f shors the unnodlffed and modbackshell. The Tl95 card can be modlfled by reptaclng the.o
ufd capacftor r lth a r lre tfe.
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APPENO I X D. EARLY CR21 /CR' DATATAPE COMPATIB IL ITY

$t*nrod,l,fIed m,odltled

Flgurc D-|. Unnodlflod (leff) and
SC25t. (A) to nod I fy
capacffor and rcplacc

ncr nodfflcd (rlght)
r.move fhe .001 ufd

rlth rlre fle.
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APPENDIX D. EARLY CRzI/CR5 DATATAPE COMPATIB

D.3 IDENTlFYING AND MODIFYING AN 'IUNMODIFIEDN R255.

Figure D-2 ls a locatlon dlagram for fhe Rz3i r1j5-2 card.
mod.lf lcaf lon requlres removlng the .ool ufd capaclfor (c6)
replaclng lt rlth a wlre tle.

CR5 T135-2 R235 INTERFACE & MEI.IORY

Pril 22'

F lgure D-2. Card. (A) - To
ufd capac I tor

Prra I
I

Unnodffled R23, T13r-2
mod I fy r€nove the .001

ot5

t' fll: ox F.aolr -D" trl,t oA| cAcA

t-l
[J
t-.1
L_t

E@

E
E

lE,
!-).

\68)@
H€

Fr5

Pr.{ lg
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APPENDIX E. TAPE RECORDER HEAD ALIGNMENT

ln most datalogglng slfuaflons, fhe nfleldn fape recorder remalns
af the slfe rhl le a separafe recorder ls used rlth the c20 to
playback al I fhe fleld data tapes. When the recorders arerecelved from CSf , the head allgnmenf has been adJusfed to a
common sfandard but fhe al lgnment may shfft affer a perlod of
use. Playback dffflcultles wlll occur lt fhe playback recorder
al lgnment ls slgnlflcantly dlfferenf from the recorder al lgnmenf
whlch generafed the fape. Thls problem ls easl ly overcome by
adjustlng the playback al lgnment to match the data fape.

In mosf cases the the correcf head al lgnment can be obtalned by
llstenlng to the tape and adJustfng the head alfgnment screr(Flgure l-l) unfl I the crlspest sound ls obfalned. lmproper head
al lgnment I lmlts fhe hlgh frequency r€sponse and resulfs ln a
muffled sound. By conparlson, proper al lgnmenf results In acrlsp, sharp sound. AdJustlng the head al lgnmenf screr too far In
elther dlrecflon resulfs ln a muffled sound rlfh the proper
al lgnment lylng ln befreen fhe extremes. Note that thls procedure
only adJusts fhe playback al lgnnenf to read a partlcular data
tape. lf several recorders arg adJusted to a common al lgnmenf,
the procedure musf be repeated uslng fhe sams fape.

A mor€ rlgorous head al lgnmenf procedure lnvolves the us€ of an
AC volt m€f€r. Select the lY range and connect the volf mefer fo
the Monltor oufput on the recorder. Make sur€ the volume confrol
ls at mldrange (r5 on Panasonlcs lrlodel RQ556) or sl lghtly belor
and play a data fape. AdJusf fhe head al lgnment to obfaln the
maxlmum voltage readlng.
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APPEND IX F. TERI,I INOLOGY

Thfs operatorts manual us€s ferms fhat are common In the fleld of
communlcaflon and electronlcs, some of whlch may not be famtl larto fhe user of fhe c20 cassette lnferface. Thls appendlx ofspeclal termlnology may be hetpful In such cases.

ASCI I -- abbrevlatlon for Amerlcan Standard Code for Infor-
matlon Inferchange (pronounced raskeetr). A specl flc blnary codeof 128 characters represented by 7 blt blnary numbers. The czl
makes cerfaln assunptlons abouf protocol (start/sfop commands,
end ot I lne) rhen fhe FORMAT srltch ls ln the ASCtI posttlon. lf
also knors that communlcatlon ls ln 7 blt characters, so lt uses
the elghfh blt of a rbytsr tor parlty.

BAUD RATE The speed of transnlssfon of lnformaflon across
a sErlal Inferface, expressed In unlts of blts per second. For
exampfe, 9600 baud refers to blfs belng transm ltted (or recelved)
from one plece of equlpment fo another at a rate of 9600 blts p€r
second. Thus, a 7 blt ASCII characfer plus parlty plus I sfop
blf (tofal 9 blts) rould be transmltfed ln 9/9600 sec. .94 msec.
or about 1000 characters/sec. lfhen conmunlcatlng vla a serlalInferface' the baud rate settlngs of fro pleces of egulpnenf must
match each othsr. The C20 conmunlcates In such a manner vla lfs
tro serlal ports, labeled PORT A and PORT B.

BINARY A numberlng system uslng the base Z. At I data
communlcaflon lnvolvlng the C20 ls ln a blnary form (on/oft,
hlgh/lor, ona/ zero). Hor fhe C20 lnferprets and outputs blnary
data read fron fape, l.€.1 hor blnary dafa ls decoded, depends
upon the FORilAT srlfch.

BIT -- A blnary dlgf f. A one (l) or z€ro (0). The C20
communlcates fhrough lts tro ports and rlth fape vla blf comblna-tfons and sequgnces that encode rdatan.

BYTE A comblnaflon of bltsr usually 8 blts ln lengfh.
For €xample, CSI DATAL0GGER FINAL STORAGE ls organlzed In tro
byte (16 blt) or four byfe (52 blt) data values.

CHARACTER A comblnatlon of blts taken together to convey
a speclf lc meanlng. In fhls manual, tcharacterr refers excluslve-
ly fo ASCI I encoded 7 blt numbers.
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APPEND I X F. TER!,I INOLO

DATA vALUE A group of characters, bytese or- blfs fhaencoded wlth a speclfic meanlng descrlblng results of data c
I ecf I on. For examp
such information as
mat.lon confalned ln

le, a data value from CSI dataloggers con
quanf lty, polar ityr €rld sequence. The I
a data value can be represented ln dlffeforms (dlfferenf

STORAGE (two byte
ASC I I format.

codes); for example: CSI DATAL0GGER FTNAL M

or four byte representatlon) or ten charct

encod I ng
s urltfe
f orm ats

DATA COMMUNTCATION EQUIPMENT (DcE) A sPgcIfIc type o
equ I pment used ln daf a transm I ss lon and process lng, comriron lyIn relatlon to communlcatlon tnferface speclf lcaf-lons rhen dflnlng fhe DlREcrl0N of the data and control stgnals. DcE tmlts dafa fo Data Termlnal Equrpment (DTE) ovei t Ine j of a232-c lnterface and recefves dafa from DTE over I lne z. com
P _ut€f s and modems are genera | | y conf I gured as DcE. poRT B oc20 ls conf lgured af th-e f actory to cdmmunlcafe r rth DcE, I
PORT B looks I lke DTE.

DATA TERI4 INAL EQU IPMENT (DTE) A spec I f I c type of equ
mEnf used In data fransmlssfon and'processlng, commonly usedrelatlon fo communlcatlon Interface sp€clflcitlons rhen deftthe DlREcrl0N of the data and control'slgnars. DTE ls used
descrlbe equlpment that transmlts data to lfs counterpart, D

ln
and
c20
POR

communlcatlon Equlpment (DcE), over I Ine 2 of an Rs-252-cfacer Erd recelves dafa from DcE over I rne i. Termrnatsprlnters are general ly conflgured as DTE. PORT A of the
90n.f lggled a_t_ the f acfory f o cotnnrun lcate r lf h DTE, l.e.e
I ooks I I ke DCE.

FORMAT -- The formr F€presentaflon or sp€clflc
data or lnformaflon. The C20 rl I I read fape fhat Ispeclflc format. lt rlll output data ln spectfled
cord I ng fo the sr I tch setf I ng.

fNTERFAOE A connectlon ailorlng tro pleces of equlpmto communlcate rlth each ofher or carry on mutual operaflonsFor €xample, fhe czl Is a cassette INTtRFA0E fn that lt commcafes lnformatlon stored on tape to other equlpment (fermlna
comPuters, etc.) or conmunlcafes lnformatlon stored ln otheequlpment to a cassette recorder.

OurPUT scAN ARRAY -- A term used by csl referrlng to thperlodlc storage of flnal processed dafa lnto fhe memoly of
datalogger. The number and conflguratlon of any output scan
depends upon fhe user programm I ng.
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APPEND IX F. TERM I NOLOGY

PARITY A bif or group of bits contalnlng redundanf Infor-matfon about dafa, used fo defecf or correcf eriors arislng Inthe fransmlsslon process. The cza transmlfs a parity blt overIts two serial porfs when ASCI t data ls senf. The CzO also reads(or wrltes) parify blfs along rlth data on tape fhat ar€ used lnfhe.error correcflng code of CSlts new tape format.
POSTAMBLE A message slgnal lng nend of I tnen. Used by

compufers as part of the nsoftrare protocoln when communlcatlngwlfh fhe oufslde rorld, speclf lally used ln conJunctlon wlth ansend one I lne of dafan command. The computer knows tvhen lt
recelves fhe postamble thaf lf has lfs one I Ine and need nof
worry about any more untl I lt sends a command for fhe next I lne.

PREAMBLE A messag€ slgnal Ing rstarf of I Inen. The C20
sends a preamble d9l9y, meanlng fhat lt delays a speclfled amounfof tlme affer rbcelvlng a starl'command befoie lf begtns trans-
m I tt I ng dafa.

PR0T0C0L A set of confrol slgnals used to help fro pleces
of equ I pmenf commun I cafe r I th each other, such as r I tm read y/ not
readyn; nSend me some data/Stop send I ng datatr; n I rm dona/ ready to
sfarttr. Such profocol can be isofttarer, l.€.2 encoded m€ssag€s
sent back and forfh as part of data lnformaflon, or rhardraren,
l.€.1 slgnals on speclf led llnes conveylng certaln commands. The
C20 uses such protocol In conmunlcatlng r lth ofher equlpment vla
Ports A and B.

RS-252-C INTERFACE A sfandard lnterface befreen Data
Termlnal Equlpm€nt and Data Communlcatlon Equlpmenf employlng
serlal blnary dafa Interchange. The standard speclfles elecfrl-
ca I and funct I ona I characfer I st I cs of such an I nferface. The
C20ts serlal ports (P0RT A and PORT B) ar€ deslgned fo communl-
cafe over such an lnferface, bofh In terns of elecfrlcal char-
acferlstlcs and In terms of the relevant plns lf needs to carry
ouf lfs functlons. (See Appendlx A for defalls).

SERIAL Refers to data connunlcated one blt af a tlne ove
a slngle I Ine ln a sequentlal nann€r (as opposed to paral lel al I

at once rlfh each blt havlng lfs orn llne). P0RTS A and B on fhE
Q20 are s€rlal ports In fhat the dafa ls communlcafed ln a serla
man ner .
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