ODEL 390

COMMUNICATIONS HANDBOOK

e

e

—

Part No. HA203392




U Arrddd & WWW W
W N = e b b

(LT Y ]

o0

~

[V

000w

Y

Wwwowwow
§)§Jk)klklk)

Table of Contents

Warranty Statement .. ..cc.iciciititittitetiacstttatrstottonaaaanne
U.e of Thi' H.nu.l '..C.0'0....'.'.!..I...Q..l.l.....ll.ll.lo..ll'l'
INBLAL1BLAON coveetestoaestiosacesastasorsssnssasssosstanssrsoensones

L1 RS 232 Inetalletion ...iiiiiacncecassossoontosasescasorsonnsnssnene
.2 Rs ‘22 xn.t.ll.tion © 0 6 0 89 06065 3 000 ¢ 00T EC OO N TEOOLO0E0COEIONIOILNEOEN b
.3 Testing the InBtalletion c.cecieeererreecreccctrecssscnccsoncnnns

UIQT Ih{!rfl:! © 8 0 0 5 89 0 0 ¢ 88 0888 T 00 90 0E0 S L0 LE0000000e80000sEsEEeOsNt

Host-Keypad INterlock .cccceresccsccrssccaccrcscsccncconsnscnccscs
] SCHEBE 1 v.cecccersssssacsososesssoasaosnsosssassrsesscssosssssansnssnnss
.2 SCREBE 2 ovveecccsrscatnsastsecsattatstectttasatsssetasertsssons
.3 Scheese 3 ....... R R L R R T

Confaguring CommunicatiOnd ....ciriereacecereescosatroerrrtonescsns

Confaigurang for Recording Comms Values ( External ) ..............

PrOtOCO) v oveeeeoneansosossesasssasnsestonsssassosssnsssnassassssnnssss
.1 Poll Sequence ..... cereeenn s eresesete st ettt e ss et s c st et et et an
.2 Selecztion Sequence ....... Ceeseeseesetetets ettt e st e ee e

.3 ANSI ve. ASCI! Protocol ....... T
.4 Computation ©f BCC ... iviceeierenntnenracenrnraaesnnennncannnncnes

Instrument ACHTEBBING .. ..tueeevecncsoassossocananas caessersasssensen
Data Character Fcrmats .........................................{...

.1 Numeric FOrBats ..icecetesscsconconsscsccccas aseccsrssessesassscens
.2 Character FOTrPaLE ..overseoosssssoesssestsossasccnssosssassssssassosas

Response T1BIND . vuvvevrareerrssssrasosnscsanasscansannsansecnns ceine
Comeande ........ R L R R I
.1 Commands Common to All UNItE ..ccvcocrvsacsoscacrsccsssncscncnencs
BL - Block Length ..ceievececcseacsooscscnescsossssessrsccccnscccsvns
I1 - Instrusent Identifi@r ..ccececcreorassnococcacconssssannnns

1
2
3 CE - COIII Error €6 0600060006066 0000008 00068060068 060600e¢000¢0000IEIIERDILOLS
4 Alars ACKNOVI@OQPE® .ccciccececoceasrsrscseaccsoccsccnascsconscscacscnccsne

1.
1.
. 1.
1.

-2 Ih.tfu.!ht Uhit €0 809060606 00060606860068080888 0006808000000 0080000000000000

Instrusent Unit - Non-Channel Specific Commands ......ccvvcveeen
.1 CF - Instrument OpPtiOnNS .ccesvssescccceccsaccnscarcscccccrsone
L2 CS - Chart SPeeld ...c.eciecenrsarscrsosresssotssansnasssosanss
.3 DS - Contact Inputs/Relay Dutputs .....ciiececsccsncaccccnnnne
.4 AN - KMode NUBDETr .....coscecasoccssssccsosasccsnsncncsssoscony
.5 VD - Version KuBDer ....ceererevsrsscencostcsssaassssssassonne

— b e B e P

oo (3 W N F'S

-
OO VWVWE®



b
~

w oo
NNN

w

VWLwLL W

woVOw w
= e o s pua

w
w
N

.

Table of Contents

.2 Instrusent Unit - Channel Specific Commands .....cccveevveancans

2.1 RI - Retransniggion SOUTrCe .cc.cseeceresncsrseressssssscsncsnss
2.2 RL -~ Retransaission LOV SCBlE ...coicseresrvncescntssnnsosessonse
2.3 RH - Retranssission High ScCale ...ciiivveiecerreecssassnacanas

Input/Recorder Unit ccioereacsscccroccscnecccscecosnssssccoscsscane
.1 Input Unit - Non-Channel Specific Comsmands .......ccoveuvncnnnss

.1 CJ - Cold Junction Sensor Tempersture ....cccoveevcvesncarencs
.2 DV - Derived Variable Jdentifier ....ccccvacrcvccncscnraneasnes
.3 K(n) - Derived Variable Mantissds ........cccovcvecensccancas
.4 E(n) - Derived Varisble Exponents .....ccocecesessscncssssosna
+5 KN - Mode NuBDeT .....ccsererececsoscsnctosssseasssasssasasnasns

Input Unit - Channel Specific Comsands .......... e

Al = Alar® ] Setpoint Ll iiiieiiiiier ettt
A2 - Alarm 2 Setpoint ...l i ieiiiaeiiaaaa e
AN - Alares ConfigurBtion ....ceeirrenernonecnnnvenononnanas ..
21 - Alars ] Hysteresis ............. et eiiecarecnet et es s
22 - Alars 2 HyBtereBi® ...c.ccciveeveanronessnssasasnssnonnes
23 - Alers 1 Ki/Lo Desdband ............ e eeserratcee e nans
24 - Alars 2 Hi/Lo Deadband ........... Ceeestetsesaiseraeraaeas
CF = JNPUt TYP@ tiiiveneeennnncetseasssnoesnasasasasancsannans
IF - Input Filter Constant . ..cceivceccoccsrossccasncanannnns
EU - Engineering Units String ..cccveeecrieecnnecennttronannas
FL - Channel Unites Lov Reference Value ........ccccvcenvnnnns

FH - Channel Unite High Reference Value .............ccvvonn

IL - Channel Input Lov Reference Value ........... Ceeseeaaas
.14 IR - Channel Input High Reference Value .......ccoccvcevanns
.15 OL - Chart Lov Value .....c.cccceeeenn crcesvasseasterrsassesao s
.16 OH - Chart High Value ...cccovvecevoccnannnne Cessanesssasasas
.17 1L - Comms Reporting Lov Limit ....civiiintninsrennionconnnes
.18 1K - Cosrs Reporting Hiagh Limit .....ciiveivvveeccoccnssrans
.19 PY - KMeasured VBlU® ...ccececcscrscacccans ceessesesrasesana ‘e
.20 CD - Channel Tag String scceececocscecccscscessassssansannns .
.21 TC - Totalizer Control ..cciveeececscecccccessssanacssnanssns
.22 TD - Totalizer Lov Cutoff Point .sccecocececcrvansrescstccannses

WO NOWes WN -

[P
- O

- e
W N

WUPWWUPLLULUWULLLLLLLLLWL WL WY

POOW D VOVOOYVVVVOVVVOOVOYVVDOVOOOOOWOW
o o

o b b

.23 TF
.24 16
.25 70
.2.26 TP -
2.27 TV
.2.28 TT

Controller Unit ....ciecencennnne

.1 AN = Hode NuBDer ....csctcc0ae.
.2 CF - Loop Configuration Word ......ee00ceeennene
.3 ER - Devistion Value ...veveverecacsronncnnns
.4 OP - Output Value .

Totalization Factor Hantiesa ..ccccvercesccrenrarensnans
Totalization Factor ExXponent ....ccccceeecccncccscasans
Totslization Output Factor Nantisss
Totalization Output Fector Exponent .......ccoccceennnes
TOtaliZ@r VBlUR civeiecrrorssnscacecsrssasessostsasssscns
Totalizer Tag SLPING cceecccetscscacsrsrrsescsrosossascsne

--------------------

0000600 s PR EL L0

e 0 ess0 s s

---------------------------

41
42
42
43
43
43

44

44
45
46
46



0
w

VODVODODDODOWOVDOVODDODVODDVOVOYVOWDODOODWYW
N Y e R R P

P1DDVODWOYWOOYOOYDW
U(JlﬁlﬂU‘U'UIﬁ}ﬂ$ﬂsl9|U'U(l(lU'U

.5 PV
.6 SP

7 SL

.8 LS
.9 HS

10 SR

.11 SB

12 LB

.13 KB

14 LO
15 KO
16 OR
17 DB

.18 CH
.19 CC
.20 LF
.21 WF
.22 XP
.23 YP
.24 X1
.25 YI
.26 XD
.27 YD
.28 XC
.29 YC
.30 LT

31 HT

.32 IL
.33 IH
.34 LA
.35 HA
36 ZA - Deviation

Table of Contents

Process Variasble ..

D N I IR R B AR B AT B RN B SRR I )

Actual ( ¥Working ) Setpoint ..ceciiircertanrcerantacareones
Local Setpoint .....icceiiaiainaancnssananns tteeressaavean
Setpoint LOov LiBit ..ieeieorirrerencrrscanntectocanaannnnenes
Setpoint High Limft c.ccececiecrocecocsrcnransccsnnrossencs
Resote Setpoint Ratio .ccivvercsrsoscecesioscececnscesancs

Resote Setpoint Biss ...ccccvvccescnns

Cutback LoV ccoeee

CUthCk ngh 0000 0006006060 0600008060608¢00s08000000000000000s000

Output Lov Limit

output “1°h Lt-it ..lllll‘l....l.l‘.l.l....lll"l.-.......

Slev Rate Limit ..

Dupl!x Output Deadband ....cecevtcnscctssesscsssccsssnnsnse
Cycle Rate A ( Hedt ) ...ceicivnricnenctrnncnrnoscnncsennes

Cycle Rate B ( Cool ) ...... tertecen ceenen

Feedforvard Signal
Feedforvard Signal
Primary Proportion
Secondary Proporti
Frisary Reset Tiwme
Seccndary Reset T2
Primary Rate Tawme

Prisary Control Di
Secondary Control

Loop Span High Val

Setpoint Generator Unit ..

KK
cs
ss
JS
T
T2
11
12
ul
10 U2

VOO NOUE WN -

.11 AP
.12 ET
.13 EP
.14 OP
.15 RS
.16 1S
.17 PS
.18 VS

- Trace 2 Unite String ccoeencecccccoasns
- Activate 8 Progras ....
Elapeed Time .....

Node Kumber .......

Lov Range Value ......... .o e
High Renge Value .......... . cessaee
P S - Y Y- T
onal Band ... teetrereaesannens
BB .ttt eeccericenat et eatetetaenasen e
Secondary Rate Ti®e ... ... ... ... i ieiiiiiiiianaacannns .o
TOCLION civvrvennannns Ceceeseneneans .
DIT@CLION tovvevivecnnenocasoranssatonans
Secondary Tuning Lov Trap Point ....ceceencnccanan ceeeaae .
Secondary Tuning High Trip Point ......cccvcennnns ceeeeens
Loop Span Lov Yalue .....ciccvecvnen cetecsesaaeans ceresees
UB i ovececscssososncsnossasasssrsossasononss
Deviation Alarm LOV SetpPOint .cececrrcacocccsescresannenns
Deviation Alsrm KHigh Setpoint ....ccieeceveccns ceenes .
Alarm HyStereSiB .....cccvevnresccocnncansansnns
T R EE R A I of BU RN AR A L B B

Cycle Status ........

Segwent Status ....
Ju.p e 0 0@ 0 00 0 00 000 s
Trece 1 Value .....

Trace 2 Value ......
- Trace § Initial Value Source
Trace 2 Initisl Value Source

€06 8 00 0008000608 0000800060 00008008800s060000600200

e 0000t et

Seeecseenrsceses e

290 608 6800600000000 8800000000000 see 00000

© 00 8 0609000800600 0600880200008 LTEITTIIDICOCES
€6 0 800 080 R0 s0ONGOOOIEROCOCECEOEOIOITPNTS

€5 060 800 TN TETITOCEOSTOGEOSECEPIOEOSTOLEOSTTS O TS

Trece ] Units SLriNQ cceceoscessssorssscscesasacscesscccooes

Enter Progras ...
Open Progras ....
Replace a Segesent

Insert a Segment ..

Delete a Segment
Viev Segeent

PR R R I IR B B R I L I A
LR R B A B S B ) LR ) LRI ]
-------------- oo .

R I R B I

Ss e eeseeses 0PRSS
© e 8 000588000000 0000000000000CeCTSTSIYN

e 9280060060 ces 0000000 et 00O OIEIRIIOTCEOIEETSTODL

ooooooooooooo e e 00
se s s e e s e s o e e
s e v s e s e s e e
an e e s et DRI
oooooooooooo s s s e

PP RGN R I

46
46
47
47
47
47
48
48
48
48
48
49
49
49
30
-10)
S50
S1
S
51
S
S2
S2

S2
53
S3
3
S3
S4
54
5S4

S8



Table of Contents

10 Dislogue Exomples .........iceveeerorenecannnan ceeeesreseseetecune

10.1 Poll for Cheannel ReadiNg ..veevicrreeetioanosoneesosennsenseansss
10.2 Selection to Change Loop Local SP cvveeivevennnnnnn. Chrecaeeaas ..

11 T.Chf\iCIl sp'ci‘ic.tion. © 000006000000 CLRPRLLICITIIOIOIILIIIEOIEEEIOOINOEOIEOETIEOTOSN

11.1 Communicetions SpeCifiCatioNS .cirieeetceosrscceancenonsecacessss
11.2 Option Card DescriPtiOon .eceeeeecrsssseecssossocnsassanoncassesss

64

€4
64

67

€8
68



Fagure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

List of Figures

- RS 232 Installation teevierinnicinontneronncnanann Cererenas
~ RS 422 Installation ..ccieevnvenans Cesereeiaa Cheeen cher e
<~ RS 232 Self TeBL WiTiNQ cccceceerivsrnsarsossossconenoocnans .
~ RS 422 Self Tedt Wirdng cccevvvesroecnennocansciaasoacoeaasn
FPolling SequUeNCe .....cceevrrnertrnrrsessansscasssnsssnssas
~ Selection SEQUENCE . ..cotacerscctoccnnoassssssasnsosascnacas
-~ Message Latency ClaBoed ...vvviviencorenrenrsoenannssncores
~ Poll Scrolling Order .c.iveetecccteetonsorvennsssasasssnacnns
G - Error COdeB ....ccvteeeoniasectosscssvsanscssesasansnans ceesae
10 = ASCI] Character Set ...cccicecsncrsossrsrnasasosnsenoccacsasns
13 - Option Card SchematiC svceceetencascercoonassesnronanansna

®NOWMesWN -
’



1. ¥arranty Ststemest

This Chessell product ie varranted against defects in materisls anc¢ wvorkmanship
for tvelve monthe from the date of shipment. During the varranty period
Chessell Corporation vill, st 1ts option, either repair or replace products
vhich prove to be defectaive.

wWithin sreas designated for service travel by Chessell or its representatives,
varranty service vill be provided at the buyer’s facility at no charge. Outs:ide
the service areas varranty service at the buyer‘s facility can be provaded only
upon prior agreement by Chessell or its representative, and the buyer may be
required to pay round-trip travel expenses.

Ir all cases the buyer has the option of returning the product for varranty Ser-
vice to a Jacility designated by Chessell or its representatives. The buyer
gha.. prepay shipping charges for products returned to a service facality, arnd
Chesss.l or 1its representazives &hall pay for return of the products tc the

buyer.

Lir:*g3c ¢cf ¥Warrarty

Trhe forezzirng varranty shall not apply tc defelts arising fror:
Irzroper or inadequate marntenance by the user
irzroper Or 1nacesuate s1te preparaticn
Urauthcrized mpooification OrF RiISUSE

Crerazior cf the profuct i1n unfavoratble environmerte, especia.ly
Ligh terperature, high humicity, corrosive or other darazing
atrce-heres

Pigciecmer

N- cther varra-ty 1c expressed or airplied. Chessell Corporation spesilica-ly
diszlaims the ampliec varranties of merchantability and fitness for a partacular
purpose.

Erxclusive remecaes

The remedies provided above are the buyer's sole and exclusive remedies.
Chessell Corporation shall not be liable for any darect, ancarect, spelial
incidertal, or conseguential damages.

Cal:bration Accuracy

Trie Cheesell product vas thoroughly tested to ensure corpliance vith publisheZ
specifications. All instruments used in production and final test are regulacly
inspected to maintain accuracly of calibration, traceable to the National Bureau
of Standards. The user should be satisfied that the performance of the prodict
ac receives meets expectatiors and, as part of a program of plannec MaiTEnBNTE,
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ghould periocdically check calibration accuracy against reliable etandards.

CAUTION

The product cover(s) should not be removed by other than qualified service per-
sonnel. High or lethal voltages may be present at exposed points on the chass:is
if pover 1s applied. Chessell Corporation shall not be liable for personal
anjury or property damage suffered in servicing the product. The product should
not be modified or repaired in a sanner at variance vith procedures establishec

by Chessell.

(S}
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2. Use of Thag Manual

Thie manual applies to an optiocnal function available for the Circular Chart
Re-order. The reader should be familiar vith the specifications, operation, and
waintenance of the basic recorder before sttempting to use this manual.

The operation, protocol, snd 4installation of the communications option are
explained in this document. The functional meaning and use of individual daz3
items received or transmitted to the recorder sre explained in the basic
recorder manual and the controller option manual.

The instrument’s communication option makes it possible to obtain or change any
value or state in the instrument from a remote host, vith the folloving specific
exceptions. Changes can be made vhile the instrument is operating and ever vhile

the contrcller option is in automatac.
Exceptions:

1. The hest may nct corfagure comms. For instance, the host canrnc
change the instrurent’'s baul raze.

Z. The hos* cannct calitrate the instrument.

The hos* cannot read the value of an input channel af that channel
Lac been used as the c.iput of 8 deriveZ varaatle. The host car set
the corfiguration cf that channel, vith the exceptaor cf tap sirarng
and units. The host car, of course, set the tag strang anc units of
the deraved variatle output replazing the channel.

w
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3. Installation

The communications package provided vith the recorder allovs for field confi-
guration of RS 422 or RS 232. A set of jumpers located or. the raght bottor ecge
of the option card, just above the conmms terminations, should be set for the
desired type of interface. Set all five identically.

In sddition to the electrical installation outlined belov, the comms package
must be configured, vis the keypad, for such things as baud rate, parity, etc.
See section 4.2 for configuration instructions.

3.1. RS 232 Installstion

Three conductors are necessary for RS 232 C. These are the transmit line, the
receive line, and sagnal common. Optionally, the CTS line, and 8 shield ground

may be installed.

The recorder can be configured ( see section 4.2 ) to monitor the CTS anput.
Tris sigral 1s produced st the host’'s CTS output pin. Thas input tc the recorder
causes the recorder to tempsraraly halt transmission vhile 1t 16 lov. It 18 usel
by hosts vhich need to meter receptions. Check the manual fcr your host ejuip-
mert to determine vhether CTS 1s necessary.

In scme RS 232 configurations, a DTR ( data terrminal ready ) line is ample-
mented. This line 1s used to ha't trarmissions from the host vhen the data ter-
minal ( in this case the recerder ) is not ready for receptaion. The DTR line as
not necessary vith this recorder because it is alvays ready to receive.

I1¢{ a catle shield 1s used, it should be grounded at the host’'s shield ground
pan. ( Number } on a ‘D’ connector. ). Do not ground the shield on both enis as
a ground loop vill be the result. Also, do not use the shield for signal commor.
A good shielded cable vould be s tvisted pair, vith thard conductor plus shield.

The labels appearing at the corrunications terminals on the recorder indicate
pan assignments for an RS 422 interface. The folloving tatle shoves the pin
assignments for RS 232, as vell as their 'D’ ccnnector equivalents.

label ‘D’ connector function

™ pin 2 RS 232 transmit line

RX pan 3 RS 232 receive line

RX pin S RS 232 CTS (host is ready to receive)
ov pin 7 RS 232 signal common ( not shield )

1

3.2. 422 Installataon

The RS 422 interface standard allovs the user to implemert a multi-drop link, in
contrast vith the point-to-point RS 232 interface above. Thie means that several
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recorders may be linked to the host through one cable.

wirang 8 full duplex RS 422 interface requires 8 cable vath tvo tvigted pairs, 8
common ground line, and an optional | but recommended ) shield. Ncte that the
common ground and the shield are not the same. Do not use a shield as common, 8€
s ground loop vill result. Shields should only be connected on one side, usually

the host’'s chassis ground.

Figure 2 shovs an RS 422 viring diagram for 8 host vith tvo recorders. The ter-
minating resistor ( RT ) is installed on the last recorder on the cable. The
purpose of this resistor is to reduce reflections along the transmission Jline.
It 18 not necessary for shert linelength installations. The value of RT for »
typical 120 ohm transmission line is 220 ohms.

The rece:ver in the host ( the computer ) is shovn vith tvo resistors of value
2RT. These serve to pull the line to a knovn state vhen all cf the reccrder
trarsritters are quiet ( tri-stated ). If a S V supply 15 not availatie on tre
hce:, use one of the recorders to biae the line. A SV termination 3s provices cn

the recorder for .thie purpose.

Tre re-ommende~ maximum lerngth for an RS 422 link 1s 4000 fi. 8t el Esus.

Layout ©f D’ connector in RS 422 anterface:

gin 1 : shaeld

pin 2 : commcn ground
p-r. 3 : RX *

g.n 4 : RY -

gin S ¢ TX »

g € : TX -

Test:ng the Inctallataior

3.

R}

Tre recorder corta:ns 8 self test function for testing its’' owvn cgircuits, and
the wuser’'s installation. This test can be accessed via the cormunications wer.d.
Scroll through the wmain configuration menu to the question, *COMMUNICATIONS",
then press ENTER. Scroll once to the question °SELF TEST®. Press ENTER and reas
the result, PASSED or FAILED.Press ENTER to repeat the test.

The test causes a tail-to-mouth test of the communications port, at three inter-
nally generated baud rates. Some simple external viring is necessary to perform
the test. See figures 3 and 4 for details. Figure 3 should be used wvhen the
commg jumpers located on the option card are in the RS232 position. Figure 4
should be used for the RS5422 installation.

I{ the user determines that the test passes st the terminals of the recorder,
the jurpers depicted in figures 3 and 4 could be moved to the end of the user's
catlie, to test for cable faults.
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Figure 3 - RS 232 Self Test ¥Wiring
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Figure 4 - RS 422 Self Test VWiring
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4. User Interface

The user interface for the communications package consists of 1 wessage vhach
sppears in the run mode scroll, and a short configuration wmenu.

The run mode scroll sessage informs the user of the state of the host:

KOST ENABLED -or- HOST DISABLED

See belov for an explanation of the meaning ©f this state. The wessage appears
after the last installed option. ( In a fully configured unit, it vould appear
after the last setpoint generator display. ) The message doesn’'t appear vhen
nost scheme 3 is selected.

4.1. Host-Keypad Interlock

The unit provides three methods ( schemes ) for resolving confiicts betlveen
local programming changes ( keypad ) and host programming changes via the ccmre
port. Each scheme acdresses the needs of differert users.

Each of these schemee 15 avallable for selection via the comms configuraticn
menu described in the next subsection.

The unit vill alvays respond to a valid poll from the remote corputer wvia the
comrs port, 1f comms 1€ installed. Polling 1is never disabled. Hovever, changes
received from the remote computer, or HOST, wvill only be actecd upon 1f the state
*Host Enabled® exists in the unit. Host Enabled allovs protocol gelectiors.

The host and the keypad are mutually exclusive. At no time can the keypac anc
the host change the unit confaguration simultaneously. All control of the unit
is ancluded under this rule. ¥hen the host is enabled, even the manual output
and local setpcint keys on the left side of the panel vill not operate. The only
operation vhich the keypad can perform vhen the host is ernabled as scrollaing arc
freezing the disgplay. The configuration menus cannot be entered, since the side
arrov key vill not operate.

There is one configuration menu wvhich the keypad can enter even vhen the host 1is
enabled. This is the comms configuration menu. This allovs the selection of
snother scheme. The comms protocol contains no comsands for changing the schenme,
baud rate, etc. To prevent selection of another scheme, set the program disable
svitch to the DI position. This vill prevent access to even the comnms configura-

tion wmenu.

The three schemes for managing the state Host Enabled are described belov.

4.1.1. $Scheme 1

This scheme is intended for users vho vish to regain local control ( keypad con-
trel ) quickly and easily, during 8 critical event vhen the host 1§ managing the

control loops and recorder.
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When scheme 1 is selectec, the host vill be disabled immediately vhen any key On
the left hand side of the keypad ( control keys ) or the side arrov key, Or the
CD contact input is actavated. This seans that if sn operator vants to drave
dovr the output value for s loop manually, he can press the manual output devn
key and simultaneously reduce output and prevent the host from interferang.

The host can be re-enabled via the comms configuration menu as described in the
next subsection.

4.1.2. Scheme 2

This scheme is intended for users vho vish to restrict the operstors abilaty to
disable the host, or vho vish to interlock the selection vith an external event.

wher screme 2 i selected, the host vill alvays be enabled vhern the C[D contact
inrut 18 open, and vill be disabled vhen the contact 1s closed. The keypacd has
nc effect on the state of the host.

Se.ecting scheme 2 has the effect of removang the "Hoest Enatle’® questicn from
the comrme corfiguration mernu.

4.1. Schere 2

T-1e gchere 15 intended for users vhc never varnt the host to have ar effezt on
perferrance. They only vant the comms port installed for ainterrogatiorn | polling
) purposes.

l".)

with gcheme 3 se.ecteZ, the hoet 16 never enabled. The question ‘"Host Enatle’’
1e removed $ror the comms corfiguration menu. Also, the messaze vh.ch 1s aZcZel
t- the operating ezroll, inforrung the user of the state of the host, s
rerove=. This 16 @& samplification intended for users vith no interest arn that
€Lal€.
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4.2. Configuring Communicatjons

The configuration menu is sccessed by freezing on the HOST message vhile in run
mode, by pressing the 'ENTER’ key, and then pressing the side arrov key. It can
also be accessed via the main configurstion menu under any channel reading, by
pressing ‘ENTER’ on the ‘CORNUNICATIONS?' wmessage.

There are tvo choices presented under ‘COMMUNICATIONS?’. The first is configura-
tion. Press ‘ENTER’ to configure the comms package. The second deals vith comrs
gelf test, which is explained in section 3.3.

The folloving paragraphe describe each entry.

Host Enable/Disable - The farst selection sets the state of the host. A full
explanation of this selection is provided in the previous subsection. This

selection vill not appear if scheme 2 or scheme 3 is selected.

If 'ENTER' is pressed vhile ‘CONFIGURE COFES’' is displayed, the <{olleving
entries become available.

Group ID - Enter the grecup ID number | 0O - 7 ) fer thie anstrument.

Unit 1D - Enter the unit base numder ( C, 4, 8, or C ) for this instrumenti see
section 2 ).

¥ode - Enter ANSI or ASCII. The ANSI mode 1s the normal forrm of the prectoccl,
using all control characters. The ASCII wmode 1s useful vhen dumb terminsls are
connected to the instrument, since it replaces non-printing control characlers
vith substituted punctuation marks, and eliminates the BCC character. Use ANED

vhenever possible.

Ba.d Rate - Select fror 30C, 600, 1200, 240D, 480C, or 9600 bats / second.

Parity - Select odd, even, or no parity. Th:s entry causes the instrumert tc
produce this parity in transmzsszcn..The anetrument doesn’'t check receivec par-

aty.

Handshake - This entry determines vhether or not the instrumert recognizes the
host’'s CTS wsignal line. 1In the opposite direction, the anstrument 18 alvays

ready to receive data.

XON/XOFF - This entry determines vhether or not the instrument recognizes the
XON/XOFF handshake from the host. The instrument never produces an xoff.

Scheme - Select the host enabling scheme, 1, 2, or 3. See previous subsection
for explanation of use.

4.3. Confaiguring for Recording Comms Values ( External )

The reccrder can be configured to record values transmitted to 1t via the cor-
muracations Jliank, instead of weasurements done at 1t's anput terminals. 1In
order to dc this, the input range selection in the chanrel configuration menu
ghould be selected as "EXTERNAL®. If EXTERNAL 1s chosen, the linearization menu

10
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vill not sppear, but all other input configuration choices vill, such ag chart
span, totalization, etc. When EXTERNAL is chosen the recorder vill regques: the
decimal point position to be used for the display of the transritted value.

Choosing the external input range csuses the recorder to ignore the physical
input channel involved and instead use the cormg reported value for the chart,
the totalizer, and slarming. Configuration of linearization type is ignored for
external inputs. Hovever, derived variables, such as flov and relative hurmidity,

vay use external inputs in thear equstions.

The selection of EXTERNAL range vill only appear on recorders vhich have the
cormunications option installed.

The upcate rate of an external input is dependent upon the frequency at vhact
the hoc: transrits the value, but can never be greater than 2 hertz.

11



Circular Chart Rec. Comms Manual

S. Pretocol

A protocol defines the control codes, data sequencing and so on required for the
successful use of 8 data link. The recorder supports tvo operator selectatle
protocols: ASCII and ANSI. With the exceptions noted in section 5.3, these tvo

protocols are identical.

The protocol used in this recorder is derived from ANS] Standard X3.28 - 2.5 -
A4. This character oriented protoccl supports multi-drop linkage for host cor-
munication vith several recorders. Peer to peer communicstion betveen recorders
is not supported. A longitudinsl redundancy check is used vith the ANSI protocol

to insure data integrity ( see section 5.4 ).

In the fclloving sections, the details of the protoccl are explained. Severa!l
terms may requare clarification.

Pall - Thigs term refers to the seguence in vhich a host interrogates a reccrder,
but has no effect on 1t's confaguration.

Seleztion - Thie terr refers to the sequence an vhich the host charzes the ccon-
figuration or data values of the recorder by dovnlinking data.

Host - On the Jink, one station will be able te transrmit wvithout being
adcressed. This s<ation is the link master, the supervisocr, or host. Normally,
this statior 16 a computer, although it could be a simple dumb terminal. Tre
Lost station polls and selects other stations, the recorders. The recorders
never poll the host or select the host, only respond to polls and acknovledge

E£.€CL1I0NS.

12
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9.1. Poll Seguentce

The sequence of characters sent to the instrument to poll a parameter is:

‘EOT’ ‘G’ ‘G’ ‘U’ ‘U’ 'CK’ ‘Cl’ *C2’ 'ENQ’

vhere: ‘G’ = group id being sddressed
‘U’ = unit id being addressed
‘CN’ s chsnnel no. being addressed

‘Ci’, 'C2’ = coemand mneumsonaic

In responee to the poll message, the instrument vill respond with one of the
folloving messages:

Pcll Cor-leted - The instrumert vill reply vith:
‘STX 'CN° 'Cl’ *C2 DY’ D2’ ... ‘Dmn’ 'ETX' ‘bec’

vhere: ‘L1’ ... 'Dn’ = data field unique to each command
‘toc’ = longitudinal reduncancy check charaster

The hoee way respond vith 'KAK’ vhich causes retransmiss:on of the parameter
p-ilec; 'ACK’' which causes the next parameter in sequence to be polled

cr a3y pcll a nev parameter usiny the full pol! smequence. The order of corrarnds
in scrciled polling can be found an figure 8.

Fc.l Inccrrlete - The instrument may recogrize it‘'s address, but nct the command
mneJ monic. In thie case, 1t vill reply wvith:

‘ETX 'CNT 'CYt 'C2' BT
Ir. thas case, the host may not respond wvath °*ACK’ or °‘NAK', but must use the
full pcll segquence to reestablash connection.
Eessaze Kot Recocnized - The instrument vill remain quiet 1f it doesn't reczop-

nize Jits’' address. Serial link errors, such as parity, overflov, etc. will
result in no response.

2.2 Selection Seguence
The sequence of bytes sent to the instrument to vraite to a parameter is:
"E0T' *G' ‘G’ ‘U’ ‘U’ 'STX’ 'CN’ *C1’ *C2’ *DI1’ ... ‘Dn’ 'ETX' ‘bec’
In response to the selection message, the instrument wvill reply vith one of
three messages:
Selection Completed - The anstrument vill respond wvith the singcle character

"ACK’ indicating that the message vas accepted as correct, and the selection has

15
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been performed. At this stage, the host say either re-enter the selection pro-
cedure at the point ‘STX', to access 8 paramter in the same logical unmit, or way
access a nev parameter using the entire selection sequence.

Selection ]ncomplete - The instrument vill respond vith the single byte 'NAK'
indicating that there vas an error in the selection sessage. The host may not

re-enter the selection procedure in this case.

Hessage Not Recognized - There vill be no response if the instrument does nct
recognize the message.

S.3. ANSI vs. ASCII Protocol

The ANSI protocol is the protocol presented in the previous sections, including
non-pranting control characters snd longitudinal redundancy check. ( BCC )

The ASCII protocol is identical to the ANS] protocol, except that 1t contairs ro
non-pranting control codes, and no BCC. The purpose of the ASCII protocol 1s to
gervice links to dumb terminals vhere no computer 18 present. ¢ Feoliling ans

Selection are being done manually ).

The folloving tatle sumrarizes the replacements necessary to elirinate nor-
printing control codes.

Function ANSI prot. HEX ASCII prot. HEX
start of text STX 02 ¢ 22
end of text ETX 03 ¢ 23
end of transmission EOT 04 $ 24
enquiry ENG 0S % 25
acknovledge ACK (0] ¢ 26
negative acknovliedge KNAK 15 ( 28

18]

.4. Corputation of BZC

The longitudinal redundancy character ( BCC ) is the hexideczimal value derive:
by the exclusive or of the characters included from the channel number ( CN ) to

the ETX in a message transfer.
example:

poll response: STX ‘2° °*P’ 'V’ *1° *2' *,* '3’ ‘4’ 'ETX' ’'bee’

bec = 32H xor SOH xor S6H xor 31K ...... xor 34H xor O3H
= 1DH

Transmitted literally, no conversion to ascii hex.

16
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€. Inetrume-t Addregs:ng

There are three components in the communications addressing scheme. These are:
Group ID s ‘0 to ‘7
Unit Address: ‘0’ to 'S‘, ‘A', 'B’, 'C’, ‘D', 'E’, 'F’
Channel Address : ‘0O’ to ‘S’, ‘A’, 'B’, 'C’, D7, ‘E’, 'F’

The communications package consists of four logically independent, addressable
units. These are:

- un:t O - the base instrument ( ex. chart speed )
- unit 1 - the recorder channel inputs 8nd pens

- urit 2 - the control loopse

- urit 3 - the setpoint generatoer

Ea=h re-order occupies a space of four unite 1in it’'s group. Therefcre, {four
recorders can be ainstalled as one group. One link can addrees eight @rougs,
therefore one multi-grop link can address thirty-tvo recorders.

Tvo addreesing values are programmed via the keypad. These are the group 1D and
the base unit sddress.

Eazh recorder must be programmed vith 8 ‘base’ unit address, 1in order to iden-
tify 1tself among othere in a group. This base unit address can be selectec from
the follovang possible valuee: ‘0, ‘4°, ‘8', or ‘C’'. Each wunit is adcressed
relative to the base unit. For exarple, to poll a value in the setpoint genera-
tor inscalled vith base urit ‘8°', unmit ‘B’ should be addressed.

Ea=t urit can be polled fcr 1ts’ adentification via command ‘I11’'. The res;pconses
are:

- yrat 0 - °3900°
- unit Iv- °3%01°
- unit 2 - °3902°
- unit 3 - "3903°'

The folloving table summarizes the allocation of wunits and channels in the
recorder:

17
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Base Unit ¢ 0: Instrument

channel 1: retransmission output 1 A
channel 2: retransmission output 1 B
channel 3: retransmission output 2 A
channel 4: retransmission output 2 B

Base Unit « 1: Input Channels
channel 1: recorder channel 1
channel 2: recorder channel 2
channel 3: recorder channel 3
channel 4: recorder channel 4

Base Unit « 2: Controllers

charnel 1: loop 1
channel 2: loop 2

Ease Unit + 3: Setpoant CGenerator

channele usec only in the VS comrand to specaify
8 starting segment number. See VS command.

18
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1~

Data Character Fcrmate

(AN

.1. Numerac Formats

Format  Sign p: D2 D3 D4 DS D6 D7 D& D9 DIO

=
=

1 . N N .
. N N N . N
. N N . N N
. N . N N N
. N N N N
1 - N N N N -
- N N N - N
- N N - N N
- N - N N N
- - N N N N
3 - N N [ N
4 . N N N N
S n’a > K H H H
€ - N N
7 . N
10 . N N N N
17 . N N N N N N N N N .
Key:

N = decamal cagat ( ‘0" -> 9" )

K = hexidecimal dagit ( ‘0’ => ‘9%, ‘A" => ‘F' )
( upper case )
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7.2. Character Formats

Engineering Units Strings ( format ‘eng’ )

1

.

2 3 4 S 6 7

D A A A A A

Tag Strings ( forsat ‘tag’ )

Key:

Note - The ASCII mode of the protocol uses several printing ascii characters

control characters. In order to include one of these characters in a tag strang

A = alphanumeric character

‘AT > 27, ‘0° -> *9°,

D = decimal point position

0" x X X X .
1" 1 x x x X
‘2 X X . XX
'3 x X X X

ex: 1GAL/H creates 130.5 GAL/H

or engineering unit string, make the folloving substitutions:

to
to
to
to
to

program ‘*’, send ‘a’
program ‘#°', gend ‘b’
program ‘$’, send ‘c’
program ‘X‘, send °‘d’
program ‘(’, send ‘e’

20
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€. Response Taming
The recorder responde to commands in varying amounts of time, depending upon the

particular iter being polled. There are tvo classes of mneumonics identified for
commands. Each class has a different latency.

The folloving table shovs the response latency class for each mneumonic in the
communications package. The folloving paragraphs describe each class.

Note in the folloving table that wost items vhich are normally polled by 3
supervisory host, such as channel readings, sre in the faster class 1.

Class ] Poll/Select

Class 1 items are stored in the option board and are therfore immediately avail-
atle to the comrurications packacge.

The average time betveen the last received character and the first transritted
response character 18 S S, There 18 a8 probabilaty of 10% that this latency will
Ti6€ tc 8 waximur of 70 wS.

Clace Pcll/Selezt

(LN

Class 2 i1ters are stored in the main board. Therefcre, latency is increased due
to comrpunication requirerents betveen the option board and the main board. Also,
some entries reguire extensive associated calculations vwhich wmuet run ccn-
currently vith other instrument functions.

Thi:e clase has ar average latency of 300 mS., vath a 25% probability that the
lazency will rise to a maxamum of 730 wS.

21
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Nessage Latency Classes

CH Unit Class Function ( o = gll]l units )

AA o 1 Alare Acknovledge

Al 1 2 Alarm 1 Setpoint

| VAR | 2 Alarm 2 Setpoint

AN 1 3 Alarms Configuration

AP 3 2 Activate Program

BL o 1 Block Length

cc 1 2 Cycle Rate B

cp 1 2 Channel Tag String

CE 1 Last Comms Error

CF O 1 Installed Options

CF 1 3 Input Type

CF 2 2 Loop Confagurataon

CH 2 2 Cycle Rate A

cJ 1 2 Cold Junction Sensor Temperature
s © 2 Chart Speed

cs 3 1 Cycle Status

DB 2 ] Duplex Output Deadband

DS © 1 Contact Inputs/Relay Outputs

Dv 1 2 Derived Variable ldentifier

EF 3 2 Enter Program

ER 2 1 Deviation

ET 3 1 Elapsed Tiwme

Eu 1 2 Engineering Units String

E(nm)l 2 Derived Variable Exponents

FH 1 2 Channel Units Reference High Value
FL 1 2 Channel Units Reference Lov Value
HA 2 2 Devaiation Alarm High Setpoant

HB 2 2 Cutback High

HF 2 2 Feedforvard Signsl High Range Value
HS 2 2 Setpoint Hagh Limit

BHO 2 2 Output High Liwmit

HT 2 2 Secondary Tuning High Trip Point
IF 1 2 Input Filter Constant

IH 1 2 Channel Input Reference High Value
IH 2 2 Loop Span Hagh Value

I1 o 1 Unit Jdentifier

IL 1} 2 Channel Input Reference Lov Value
IL 2 2 Loop Span Lov Value

1S 3 2 Insert Segment

Js 3 2 Jump

Kin)l 2 Derived Variable Nantissas

22
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LA
LB
LF
Lo
LS
LT
AN
RN
BN
KN
OH
oL
orp
OF
OR
PV
PV
RK
kl
RC
SE
st
SL
SF
Sk
€S
TC
TD
TF
TG
TO
TP
TT
TV
Tl
T2
Ul
u2
VS
Vo
xC
XD
) 9
XP
YC
YD
Yl
YP
ZA
3!
22
ra
24

e e = RN NNNNNRNNNOUWUWWWWS ettt e WNRNNOUONOCOONFNWN - WNONNNNNN

MNNNNNNNNNNNRNRONNNE=SRNNNRONRNNNNNE S NNNNN == NSO === NN N

Devistion Alarm Lov Setpoint
Cutback Lov

Feedforwvard Signal Lov Range Value
Output Lov Limt

Setpoint Lov Lamit

Secondary Tuning Lov Trip Point
Bode Kumber

Rode Number

Rode Number

Node Number

Chart High Value

Chart Lov Value

Output Value

Cpen Program

Slev Rate Lirmit

Measured VYalue

Procese Varaable
Retransmission High Scale
Retransmission Source
Retransmisegior. Lov Scale
Remote Setpcant Baas
Segmernts

Local Setpoant

workaing Setpoant

Remote Setpoint Ratio
Segeent Status

Totalizer Control

Totalazer Cutoff Peoant
Totalization Factor Mantissa
Totalization Factor Exponent
Totalizer Output Factor Pantissa
Totalizer Output Factor Exponert
Totalizer Tag Strang
Totalazer Value

Traze 1 Value

Trace 2 Value

Trace 1 Unats Strang

Trace 2 Unats Strang

Viev Segment

Version Number

Primary Control Direction
Praivmary Rate Time

Primary Reset Time

Prisary Proportional Band
Secondary Control Direction
Secondary Rate Time
Secondary Reset Time
Secondary Proportional Band
Deviation Alarm Hysteresis
Alarm ] Hyeteresis

Alarm 2 Hysteresis

Alarm 1} Hi/Lo Deadband
Alare 2 Ki/Lo Deadband
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1K 1 2 Comms Reporting Hagh Limit
1L 1 2 Comms Reporting Lov Limat

24
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S. (Cowrands
S.1. Commands Commor to All Urats

The folloving cosmands can be accessed in any of the four addressable units.

8 11
BL - Block Length

Function: maxamur length of sny exchange
( necessary buffer size )

Access: R/0 Latency Class: 1} Format: 10

Units: n/a

Channel Adcdressing: wust be valid for the unit sddressed.
Commerte: alvays returns Cl26.

LN

1. 2.
1 - Ingsrume~t Jdemtafier

't—a "o

Functiorn: urat adentifaer
Access: R/0 Latency Classe: | Forwmat: S

Urats: n/a
Channel Acdressing: wust be valad for the unit addressec.

Comments: thies command returns the normalized unit number being
sddressed. Normalized means that the base unit number programmed into
the instrument 16 removed. For example, addressing unit 7 in a reccrder
vhose base unit number 1s 4, would result an 8 normalized unit numder of
3.

Unit O returns ... >3900
Unit ! returns ... >3501
Unit 2 returns ... >3902
Unit 3 returns ... >3903

25
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8.1.3
CE - Comme Error

Function: last cosmunications error ( see figure 7 )

Access: R/clear Lastency Cless:

Units: n/a

Foremat: 6

Channel Addressing: must be valid for the unit addressed.
Comments: cleared by CE poll to any unit

.1.4.
- Alare Acknovliedoe

l: 1o

Function: return the state of all anstrument alarms
clear unacknovledged alarm bait in mode numbers

of units 1 and

Access: R/clear Latency Class: |

Uriats: n/s

2.

Format: 35

Channel Addressing: wmust be valid for the unit asddressed.

Comments: bit 15 -> bat 1
bit
bit
bit
bit
bit
bit
bit
bt
bait
bat

0: n/a

9: loop 2
8: loop 1
7: pen 4,
6: pen 4,
S: pen 3,
4: pen 3,
3: pen 2,
2: pen 2,
1: pen |,
O: pen !,

26

deviation slarm
devaation alarm
alarm 02
alare &8}
alarm 82
alarm 81
slarm #2
alarm #1
alare #2
alarm 8!
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S.2. ]lnstruwent Urat

9.2.1. }lnstruwent Pnat - Non-Channel Specific Commands
9211

CF - ]nstrument Qptions

Function: get inforsation concerning options installed
in this instrument.

Access: R/0 Latency Class: 1 Format: S
Units: n/e
Channel Addressing: not used, but must be valid ( 1 -4)

Comments: bit 15: pen 4 installed
bit 14: pen 3 installed
bt 13: pen 2 installed
bit 12: pen 1 installed
bit 11: totalizer 4 installed
bit 10: totalizer 3 installed

bat 9: totalizer 2 installec

bat &: totalazer ! installed

bit 7: retrans. installed on output 1A
bit 6: retrans. installed on output 1B
b1t S: retrang. installed on output 2A
bit 4: retrans. installed on output 2B
bit 3: loop 1 installed

bat 2: loop 2 installed

Bit 1: setpoint generator installed
b:t O: special linearization installed

o

.2.1.2.

¢ - Chart Speed

Function: set/get current chart speed

Access: R/W Latency Class: 2 Forwmat: 10

Units: hours Limits: 0000. -> 409%6.
Channel Addressing: not used, but must be valid 1 -4
Rules for Selection: host enabled
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9.2.1.3
pPS - Contact Inputs/Kelay Qutputs

Function: return state of option card contact inputs
set state of wmain card relay outputs

Access: R/VW Latency Class: 1 Format: S

Unite: n/a

Channel Addressing: not used, but must be valid ( 1 - ¢ )
Rules for Selection: host enabled

Cormments: The state of the relays, as set by the host, is kept
through 8 pover interruption, so thst the relsys vill
resume the selected states vhen pover returns. Hovever,
the selected states are reset to ‘off{’ wvhen the host 1s
disabled for any reason. Also, other instrument functions,
suczh as alarms and setpoint generator events, are combined
vith the comms gelected states. ANY function asking for
‘'ON’ wall turn on the relay. Carefully allocate the use
cf relay functions.

Remember that the recorder’'s relays are energized vhen
their selected states are "OFF’. This i1s because it 1is
desired to have slarm contacts close on a pover failure.
Pay attention to Normally Open, Normally Closed viraing.

contact inputs returned on poll ( 1 = contact closed )
relay outputs set on select ( 1 = de-energize relay coil )
( ‘ON’ condition )

bit 15 -> 7: not used

bit €: cd

bit 3: reset

b:t 4: hold

bit 3: ril  ..... .. =Or- relay #4
bit 2: aml  ....... -or- relay 03
bit 1: rl2 cesesss =Or- relay 42
bit 0: am2 cecsess =Or- relay &1

28
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no

.2.1. 4.
N - BHode Nurber

Function: sode number ( a status vord )

Access: R/clear Lestency Class: 1 Format: S
Units: n/s
Channel Addressing: not used, but sust be valid ( 1 - 4 )
Comments: bit 15: alvays O
pit 14: slvays O
bit 13: 1 = host enabled ( can use selection )
bit 12: 1 = memory lost ( clear vis reprograseing )

bit 11: alvays O
bit 10: alvays O
bit 9: 1 = reset occured ( clear via KN pcll )

bit 8: alvays O

pit 7 -> 4: either =t 01 0 O <« Recorder )
or t 0011 ( Recorder / Contrcller !

( depends upon installed options )

bit 3 -> O: alvaye s 00 0O

218
- Ver

< pn
&)

sior Nurber

Function: firmvare version nusber
Accees: R/D Latency Class: 1 Foremat: S
Unite: n/a

Channel Addressing: not used, but sust be valad | 1 - 4)
Comrents: format example: >0402 means version 4.2

9.2.2. }lnstruyrent pPnit - Channel Specific Commands

29
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9.2.2.1.
Rl - Retransmassaor Source

Function: set/get programmed source of this retransmission
signal output,

Access: R/W Latency Cless: 2 Format: 6
Units: n/s Limits: O -> 12
Channel Addressing: channel = retrans. output numsber

Rules for Selection: host enabled
retrans. installed on this output

Comments: 00 = off
01 = recorder channel 1}
02 = recorder channel 2
03 = recorder channel 3
04 = recorder channel ¢
05 = setpoint generator trace 1\
06 = setpoint generator trace 2
07 = loop 1 vorking setpoint
08 = loop 1 deviation
09 = loop 2 vorking setpoint
10 = loop 2 deviataion
11 = loop | output
12 = loop 2 output

2.2. 2.
L - Retransrigsaon

20 D

Scale

2.2.3.

Low
H -—Retransw;sszon High Scale

0 1[0

Function: set/get engineering unit value representing 4 ( 20 ) waA.
for this retransmission output.

Access: R/¥ Latency Class: 2 Format: 1
Units: same as source's Lisite: none
Channel Addressing: channel = retrans. output nusber
Rules for Selection: host enabled
retrans. installed on this output
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S.3. ]nput/Recorder Unat
.3.1. lnput Unit - Non-Channel Specific Cowmands

o

9.3.1.1.
€J - geld Junction Sensor Jemperature

Function: get the tesperature of the cold junction compensation
sensor, cosaon to all input channels.

Access: R/0 Latency Clase: 2 Format: 4
Unite: deg C
Channel Addressing: not used, but must be valid (1 - 4)

.3.1.2.
' - Deraved Varaatle Jdertafaer

Functior: get the part number of the derived variable egquation
installed an thr.s instrument. The part number takes
the fore: *’RNnnnnnn .

I'g o

Accees: kK/0 Latency Clase: 2 Format: tag

Units: n’a
Channel AdcZressing: not usec, but wmust be valad (1 - &)
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9.3.1.3
K(p) - Deryved Variable Mantjseas
Function: set/get santissas of the nusbered coefi{icients ot
derived varisble equation. Commands = KO, Ki, -> K9
Nust De cosbined vith exponents EO, El, -> EO.
Access: R/VW Letency Class: 2 Format: 1
Units: n/s Lisits: 9-999 -> 9.999
Channel Addressing: not used, but sust be valid ( 1 - 4 )
Rules for Selection: host enabled
derived variable installed
this numbered coeff. is adjustable
Corments: Coefficients consist of mantissa and exponent:
2.003 x 10 » 13 ( scientific notation )
In order to change a coefficient, the santissa and
then the corresponding exponent must be selected.
The nev value is not stored vhen the mantissa 15 vratter,
and the exponent vill alvays be combined with the
santissa vhaich vas last vratten.
The K, E numbers correspond to the order of appearance
of the coefficients on the display during programming.
9.2 1.4
E(n) - Deraved Varaable Exponents

Function: set/get exponents of the numbered coefficients of
derived variable equation. Commands = EO, El, -> ES
Must be combined vath mantissas KO, Ki, -> K9.

Access: R/W Latency Class: 2 Format: 1
Units: n/a Limits: 0031- -> 0031.
Channel Addressing: not used, but sust be valid ( 1 - 4 )
Rules for Selection: host enadbled

derived variable installed

this numbered coeff. is sdjustable
Comments: See K(n) above.
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8.3.13
BN - Mode Number

Function: sode number ( a status vord )

Access: R/clear Latency Class: 1} Format: S
Units: n/a
Channel Addressing: not used, but sust be valid (1 - 4 )
Comments: bit 15: 1 = unacknovledged alarm ( clear via AA )
bit 14: alvays O
bit 13: | = host enabled ( can use selection )
bit 12: 1 = memory lost ( clear via reprogramsming )

bit 11: slvays O
bit 10: 1H, 1L vaoclated by 10% ( any PV out of range )
bit 9: 1 = reset occured ( clear viaa KN pcll )

bit &: slvays O

bit 7 -> 4: alvaye =t 0 1 0 0 ( Recorder )

pit 3 -> 0: slvays = 0000

$.3.2 Irput Urat - Chsrnel Spesafac Comrmande
s.3.2.1.

Al - Alarr ] Setpcant

g.3.2.¢

A2 - Alarr 2 Setpoaint

Function: set/get channel’'s slarm 1 ( 2 ) setpoint.

Access: R/¥ Latency Class: 2 Format: 1
Units: same as channel PV Lisits: none
Channel Addressang: channel = recorder channel number
Rules for Selection: host enabled
this channel installed
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S.
AR

3

.23
Alarwms Configuration

Coses Manual

Function: set/get type and relay assignaent of both alarss
for this recorder channel.

Access: R/VW
Units: n/as

Channel Addressing: channel s recorder channel nusber
host enabled

Rules for Selection:

Comments:

bit 15 -> bit 13: 0

Latency Cless: 2

tit 12 ->

kit §

but

'Y

bit

.

4

->

->

->

this channel installed

bit

bit

bit

bit

bit

bit

]

1 =
2=

be I

4 =

5 =

e =
10: 0 =
1 =

2
3

4 =

8 : n/a
5: 0 =
1=
i
3

4 =

S =

€ =

2: 0 s
1 =

2 F
9=

4 =

1: n/a
O: 1 =

Format:

S

off
high slarm
lov alarm

hi/lo alarm

rate of change ( hours )
rate of change ( wans. )
rate of change ( secs. )

relay

alarm ] drives relay |
drives relay 2

drives relay 3
drives relay 4

slarm ) ig
alare 1 is
alare ) is
slarm i is
alare ] is
alarm } is
alarm 1 is
no alare }
slarm }

slarm

slarm |}

slarm 2 is
alarm 2 is
alarm 2 is
alarm 2 is
slarm 2 18
alarm 2 is
alarm 2 is

no alare 2
alars 2 drives relay 1
alare 2 drives relay 2
slarm 2 drives relay 3
alarm 2 drives relay 4

off

high alarm

lov alarm

hi/lo alarwm

rate of change ( houre )
rate of change ( mins. )
rate of change ( secs. )

relay

alarms sccess enabled
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9.3.2.4
2l - Alarm ] Hystereeis
$.3.23

22 - Alarm 2 Hysteresis

Function: set/get hysteresis value for this channel’'s slarm
1 ( 2 ) setpoint.

Access: R/VW Latency Cless: 2 Forasat: 1
Units: same as channel’'s PV Limits: none
Channel Addressing: channel = recorder channel number
Rules for Selection: host enabled
this channel installed

arm ] Hi/Lo Deadband

3.2.7

Zﬂ-'-ﬁllil 2 Ha/Lo Deadband

Function: set/get hysteresis value for this channel ‘s slare
1 ( 2) hi/lo alarm deadband.

Access: R/W Latency Class: 2 Format: 1}
Units: save ae channel’'s PV Limits: none
Channel Addreesing: channel = recorder channel number
Rulee for Selection: host enabled
this channel installed
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8.3.¢
CF - lnput Iype

Function: set/get the configuration of this input channel.

5 1o

Access: R/W Latency Class: 2 Format: S

Units: n/as
Channel Addressing: channel = recorder channel number
Rules for Selection: host enabled

this channel installed

Commente: bit 15 -> bit 12: input range

0 : 0 - 20 mv, 2
1:0- 80 mv, 3

100 ohm 4 : pneumatic
0 -5 5 : external

bit 11 -> bit 7: linearization type

00 : off 14 : Direct TC type B

01 : linear 1S5 : Darect TC type E

02 : square root 16 : Darect TC type J

03 : 3/2 pover 17 : Direct TC type K

04 : 5/2 pover 18 : Darect TC type R

0% : retranrns. TC type E 19 : Direct TC type S
06 : retrans. TC type E 20 : Darect TC type T
07 : retrans. TC type J 21 : Direct RTD ( ANSI )
08 : retrans. TC type K 22 : Direct RTD ( DIN )
0% : retrans. TC type R 23 : special linearization
10 : retrans. TC type S

11 : retrans. TC type T

12 : retrans. RTD ( ARSI )
13 : retrans. RTD ( DIN )

bit € -> bit S: units

0O : deg C 1 : deg F 2 : other
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S. .
1F - lnput Ealter Constant

Function: set/get the input filter constant for this channel.

Access: R/W Latency Class: 2 Format: 7
Units: n/a
Channel Addressing: channel = recorder channel number
Rules for Selection: host enabled
this channel installed

Cosments: 0 =z 2.5 sec. 4 = 40 pec.
1= S sec. S = 80 sec.
2 = 10 sec. 6=+ 0 sec. ( 0ff )
3 = 20 sec.

w
N

!

U - Encineeranc Urnite Sirang

o

Functior: set/get engineering unité string, and decaimal
positior, for this channel. Not used 1f ainput
type 1s TC or RTD.

Access: R/W Latency Class: 2 Format: eng
Channel Addressing: channel = recorder channel nusber
Rules for Selectaion: host enabled
this channel installed
Corments: This string duplicates the programming entry under
ENG. UNITS - OTHER in the instrument programming ®enu.
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9.3.2 11
FL - Channel Units Lov Reference Value
9.3.2-12.
EH - Channel Units High Reference Value
Function: set/get engineering units value representing the
voltage or resistance entered under Input Lov ( Hagh
Reference Value.
Access: R/VW Latency Class: 2 Forsat: 1
Units: same as channel’s Limits: none
Channel Addressing: channel = recorder channel nusber
Rules for Selection: host enabled
this channel installed
9.3.2.13.
IL - Channel Input Lov Reference Value
9.3.2.14.
JH - Channel Input High Reference Value

Function: set/get voltage or resistance value representang
channel’s lov ( hagh ) units reference value.

Accese: R/W Latency Class: 2 Format: 1
Units: m¥olts, Volts, ohms Limits: none
( type dependent )
Channel Addressing: channel = recorder channel nuwmber
Rulee for Selection: host enabled
this channel installed
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, W
N

v
|“'E.°: |"r;;

Yalue

jon

t Lov Yaive

t High Yalue
Function: set/get engineering units value representing
lov ( high ) end of chart for this pen.

Access: R/VW Latency Class: 2 Formast: 1
Units: same a8 channel’s Limits: none
Channel Addressing: channel = recorder channel nusber
Rules for Selection: host ensbled
this channel installed

g.3.2
L - mme Repcrtang Lov Lamat

$.3.2.18.
1K - Co mme Reportang High Lawmit

Function: set/get engineering units value used to determine
PV lov ( high ) condition for this channel. PV lov
( high ) 4s active vhenever the value of PV falls
10% belov ( above ) this value.
( 104 of 1H - 1L )

Accese: R/W Latency Class: Format:
Units: same as channels Limits: none
Channel Addressing: channel = recorder channel number
Rules for Selection: host enabled
this channel installed
Comments: Thie function has no effect on instruwent performance,
snd is only used for comaunications purposes.
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9.3.2.18.
BV - Measured Value

Function: set/get seasured value of channel.

Access: R/V Lestency Clese: 1 Format:
Units: sase as channel’s Liwmits: n/a
Channel Addressing: channel = recerder channel nusber
Rules for Selection: host enabled
this channel installed
input range ‘EXTERNAL’ selected
( see section 4.3 )

9.3.2.20.
CD - Channel Tag Strang

Function: set/get channel’'s tag string

Access: R/V¥ Latency Class: 2 Format: tag
Unite: n/a
Channel Addressing: channel = recorder channel number
Rules for Selection: host enabled

this channel installed

9.3.2.21.
TC - Totalazer Control
Function: set/get control settings for this channel’s
totalaizer
Access: R/V Latency Class: 2 Format: S

Units: n/as
Channel Addressing: channel ®= recorder channel number
Rules for Selection: host enabled
this channel installed
totalizer instslled on this channel
Comments: bit 15 -> bit 8: n/a
bit 7 1 1 = reset totalizer

bit 6 : 1 = totalizer on

bit S -> bit 2: n/a

bit 1 : 1 = totalizer counter output on

bat O : 1 s totalizer is resetable from keypad

40



Circular Chart Rec. Cosms Nanual

9.3.2. 22
ID - Jotaljzer Lov Cutoff Point

Function: set/get totalizer lov cutoff point for this channel’s

totalizer.
Access: R/V Latency Class: 2 Format: |
Units: sase as channel’'s Lisits: none

Channel Addressing: channel = recorder channel numsber
Rules for Selection: host enabled

this channel installed

totalizer installed on this channel

.3.2.23.

Fo- Totalization Factor KMantissa

~ WO

Functzon:‘-et/get totalization time factor for this channel'’s
totalizer. This command sets mantissa.

Access: R/W Latency Class: 2 Format: 1
Units: seconds Limits: 9-999 -> 6,999
Channel Addreseing: channel s recorder channel number
Rules for Selection: host enabled

this channel installed

totalizer installed on this channel

Commente: Thais value is entered in scientific notation. It must
be vritten ( selected ) santissa first, then exponent.
An exawmple: 1.230 x 109 -> TF 1.230 TG 0006.
( see ‘TG’ belov )
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9.3.2. 24
IG - Totalization Factor Exponent

function: set/get totalization tise factor for this channel'’s
totalizer. This cossand sets exponent.

Access: R/W Latency Class: 2 Forest: 1
Units: seconds Limits: O0031- -> 0031.
Channel Addressing: channel = recorder channel nusber
Rules for Selection: host enabled

this channel installed

totalizer installed on this channel

Cosments: see ‘TF’ above.

$.3.2.25
70 - Iotelazation Qutput Factor Mantissa

Function: set/get totalization counts factor for this channel’s
totalizer counter output. This cosmand sets mantissa.

Accegs: R/W Latency Class: 2 Forsat:
Units: n/a Limits: 9-999 -> 9,999
Channel Addressing: channel = recorder channel nusber
Rules for Selection: host enabled

this channel installed

totalizer installed on this channel

Cowments: This value is entered in scientific notation. It sust
be written ( selected ) mantissa first, then exponent,
An example: 1.230 x 109 -> TO 1.230 TP 0008.
( see 'TP’ belov )
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9.3.2 26
TP - Iotalization Qutput Factor Exponent

Function: set/get totalizstion counts factor for this channel’s
totalizer counter output. This cossand sets exponent.

Access: R/V Latency Class: 2 Forsast: 1
Units: n/s Limite: 0031- -> 0031.
Channel Addreseing: channel = recorder channel nusber
Rules for Selection: host enabled

this channel installed

totalizer installed on this channel

Cosments: see 'TO' above.

5.3.2 27.
TV - Totslizer Yalue
Function: set/get this channel’s totalizer value.
Access: R/D Latency Class: 2 Forsat: 17
Units: counts Lircits: n/a
Channel Addressing: charnel = recorder channel number
. 3.2 26
1T - Iotalizer Tag Strang

Function: set/get channel’'s totalizer tag string

Access: R/V¥ Latency Class: 2 Format: tag
Units: n/s
Channel Addressing: channel = recorder channel number
Rules for Selection: host enabled
this channel installed
totalizer installed on this channel
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9.4. Controller Unat

2.4.1.
BN - Bode Number

Function: mode nusber ( a status vord )

Access: R/¥ Latency Class: | Forsat: S

Units: n/a
Channel Addressing: not used, but msust be valid loop ( 1 or 2 )
Comments: bit 15: 1 = unacknovledged dev. slars ( clear via AA )
bit 14: alvays O
bit 13: 1 = host enabled ( can use selection )
bit 12: 1 = wemory lost ( clear vias reprograsring )

bit 11: alvays O
bit 10: alvaye O
bit 9: 1 = reset occured ( clear via MN poll )
bit 8: alvays O

bat 7 -> 4: alvays =t 0 0 0O 1 ( type 1 controller )

bit 3: 1 = loop 1 remote « R/¥ )
bit 2: 1 = loop 1 suto ( R/¥W )
bit 1: 1 = loop 2 remote ( R/¥W )
biat O0: 1 = loop 2 suto ¢ R/W )
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9.4.2
EE-

Loop Confaguration ¥ord
Function: set/get configuration of loop
Access: R/V Latency Class: 2 Format: S
Units: n/a
Channel Addressing: channel = loop number
Rules for Selection: host enabled
loop instelled
Cosments: bit 1S: O = single output 1 = duplex output
bit 14: O = slev rate 1 = slev rate on san.
on suto only and suto

bit 13 -> 12: 0 0 = rem. sp. Off

01 = rer. sp. from channel

10 = rem. sp. {rom setpornt gen.

11 = res. sp. from loop 1( loop 2 only )
bit 11: O = rate on DEV 1 = rate on PV
pat 10: 1 = setpoint tracking on

bat -> 7: 0 0 0 = gecondary tuning off

0 0 1 = secondary trip on PV value

0 1 O = gsecondary trip on SP value

0 1 1 = secondary trip on DEV value

1 0 0 = secondary trip on output sign

bit -> %: 00 = feedforvard off

0 1 = feedforvard source = ch. 3

1 0 = feedforvard source = ch. 4

bit => 2: 000 & no relay on deviation alarm

001 = relay #1 on deviastion alarm

01 0 = relay #2 on deviation alare

011 = relay #3 on deviation alarm

1 00 = relay 04 on deviation alare
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9.4.3.
ER - Deviation Value

Function: get deviation value of this loop ( PV - SP )

Access: R/0 Latency Class: 1 Forsat: 1

Units: same as loop PV input
Channel Addressing: channel = loop nuaber

.4.4.

)
QP - Qutput Value

Function: set/get current output value of this loop

Accese: R/W Latency Class: | Format: |
Units: percent Limite: programsmed
Channel Addressing: channel = loop number
Rules for Selection: host enabled
loop installed
loop in wmanual
Comsents: poll returns current output
selection sets sanual output

4.5.

9.
PY - Procese VYarjable
Function: get current PV input value

Access: R/O Latency Class: § Format: 1
Units: set by input channel
Channel Addressing: channel = loop number

9.4.6.
SP - Actual ( ¥Working ) Setpoint

Function: get value of vorking setpoint for this loop.
Access: R/0 Latency Class: 1 Forsat: 1

Units: sawme as PV input
Channel Addressing: channel = loop number
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$.4.7.
€L - Local Setpoint

Function: set/get value of local setpoint for this loop.

Access: R/V Latency Claes: 1 Format:
Units: sase 88 PV input Lisits: prograssed
Channel Addressing: channel = loop nusber
Rules for Selection: host enabled
loop installed
Cosaments: value vill be sccepted, but not used,
if loop is in resote wmode.

LS - Setpoint Lov Liwat
igh

S.
RE - Setpoint Hagh Liwat

Function: set/get value of setpoint lov ( high ) liwmit,

Access: R/W Latency Class: 2 Format: 1
Units: same as PV input Limits: none
Channel Addressing: channel = loop nusber
Rules for Selection: host enabled
loop installed
Cowserts: limit is applied to local and resote
setpoints.

9.4.10.
SR - Resote Setpoint Ratio

Function: set/get coefficient applied to remote setpoint.

Access: R/VY Latency Class: 1 Forsat:
Units: unitless Limits: 0.000 -> 9.999

Channel Addressing: channel &= loop nusber
Rules for Selection: host enabled
loop installed
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9441
SB - Remote Setpoint Bias

Function: set/get bias spplied to resote setpoint.

Access: R/V Latency Class: 1 Forsat: 1
Units: same as PV input Limits: none
Channel Addressing: channel = loop number
Rules for Selection: host enasbled

loop installed

9.4.12.
LB - Cutback Low

9.4.13.
HE - Cutback Hagh

Function: set/get negative ( positive ) deviation value at
vhich cutback is activated

Access: R/¥ Latency Class: 1 Format: 1
Unite: same as PY input Limits: lov: negative, high: postive
Channel Addressing: channel = loop nuwber
Rules for Selection: host enabled
loop installed

9.4.14.
L0 - Output Low Liwit

9.4.35.
HO - Qutput High Limit

Function: set/get lov ( high ) limsit of suto or manual
output.

r‘

Access: R/¥ Letency Class: 2 Foreat:
Units: percent Limits: -100.0 -> 100.0
Channel Addressing: channel = loop nusber
Rules for Selection: host enabled
loop installed
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4.16.
- Slev Rate Limyt

Function: set/get rate of change limit on output value

g

Access: R/VW Latency Class: 1 Foresst: 1
Units: percent / min. Limite: 0. -> 9999,
Channel Addressing: channel = loop nuaber
Rules for Selection: host ensbled

loop installed
Cossents: O entry disables slev rate limiting

4.17.

9.
DB - Duplex Output Deadband

Functior: set/get deadband value used around zero value
of duplex output.

Access: R/¥% Latency Class: 1} Format: 4
Units: percent Limits: O -> 100.
Channel Agcressing: channel = loop nusber
Rules for Selection: host enabled

locp anstalled

ate A ( Heat )

'n o
x

1

;]

laJ

[

L J

0

Functior: set/get the full period of this loop’s ‘A’ output,
used 1f that output is DAT type.

Access: R/W Latency Class: 1} Foreat: 10
Units: seconds Limits: 2 -> 250
Channel Addressing: channel & loop nusber
Rules for Selection: host enabled

loop installed
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9.4.18.
CC - Cycle Rate B ( Cool )

Function: set/get the full period of this loop’s ‘B’ output,
used if that output is DAT type.

Access: R/¥ Latency Class: 1 Forsat: 10
Units: seconds Linits: 2 -> 250
Channel Addressing: channel = loop nusber
Rules for Selection: host enabled

loop installed

2.4.20.
LF - Feedforvard Saignal Lov Range Yalue

Function: set/get engineering units value representing
0.0 %X feedforvard action.

Access: R/W Latency Class: Format:
Units: sare as feedforvard channel’s
Channel Addressing: channel = loop number
Rules for Selection: host enabled

loop installed

4.21

9. .
HF - Feedforvard Signal High Range Value

Function: set/get engineering units value representing
100.0 % feedforvard action.

Access: R/W Latency Class: 1 Forsat: 1
Units: same as feedforvard channel’s
Channel Addressing: channel = loop number
Rules for Selection: host enabled

loop installed
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9.4.22.
XF - Prisary Proportional Band
9.4.23.
YP - Secondary Proportional Band
Function: set/get proportional band value for the prisary
( secondary ) tuning set of this loop.
Access: R/V Latency Class: Format: 4
Units: percent Lisits: 0.1 -> 200.0
Channel Addressing: channel ® loop number
Rules for Selection: host enabled
loop installed
Comments: selection csuses bumpless transfer if
loop is in auto mode
9.4.24.
X1 - Pramary Reset Jawe
S.4.25.
Y1 - Seconcdary Reset Tiwme

Function: set/get reset time setting for this loop's
prisary ( secondary ) tuning set.

Access: R/¥ Latency Class: 1 Format: 4
Units: wminutes / repeat Limite: 0.0 -~ 999.9
Channel Addressing: channel = loop nusber
Rules for Selection: host enabled
loop installed
Commerts: selection causes buspless transfer if
loop 18 in auto mode
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o°

. .

XD - Primary Rate Ti

N

.

ne
- Secondary Rate I;-e

Function: set/get rate time for this loop’s prisary
( secondary ) tuning set.

Access: R/V Latency Class: 1} Forsat: 3
Units: msinutes Limits: 0.00 -> 99,99
Channel Addressing: channel = loop nusber
Rules for Selection: host enabled
loop installed
Cosrents: selection causes buspless transfer if
loop 18 in suto wmode

4.28.
- Brivary Control Pirection

r\)

S.
Secondary Control Directaion

Function: set/get control direction setting for this
loop’s prismary ( secondary ) tuning set.

S.4.
m -

Access: R/¥ Latency Class: 1 Forsat: 7
Units: n/a
Channel Addressing: channel = loop number
Rules for Selection: host enabled
loop installed
Cosasents: possible values: O = direct acting controller
1 = reverse acting controller
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. 4. 30.
E_ - Secondary Tunang Lov Irip Point

2.4.31.
HT - Secondary Tuning High Trip PBoint

Function: set/get lover ( upper ) band boundary for secondary

tuning.
Access: R/Y Latency Class: 1 Forsat: 1
Units: same as PV input’s Liaites: none

Channel Addressing: channel = loop nusber
Rules for Selection: host enabled
loop installed

(Ve

.4

W)

2.
Loop Span Lov Yalue

.4.33.

H - Loop Span High Yaslve

'Hl

=

Function: set/get lov ( hagh ) end of locp span, used in
calculating tuning constants.

Access: R/W Latency Class: 1 Format: 1
Unite: same a8 PY input’'s Liwmits: none
Channel Addressing: channel = loop nusber
Rules for Selection: host enabled

loop installed
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.4.34.
E_.'LQ!"HH on Alsra Lov Setpoint
2-4.35.

HA - Devistion Alars High Setpoint
Function: set/get deviation aslarm negative ( positive )

setpoint,
Access: R/V Latency Class: 1 Forsat: 1
Unite: same as PV input’s Lisits: <s 0 ( > 0 )

Channel Addressing: channel = loop nusber
Rules for Selection: host ensbled
loop installed

9.4.36.
2A - Deviastion Alsre Hystereesis

Function: set/get hysteresis value applied to high and lov
deviation slare setpoints.

Access: R/V Latency Class: |} Format:
Units: same as PV input’s Lisite: none
Channel Addressing: channel = loop nusber
Rules for Selection: host enabled

loop installed
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9.5. Setpoint Generator Pnit
9.5.1.
EN - lode jNumber
Function: sode number ( s status vord )
Access: R/V Latency Class: 1} Format: S
Units: n/a
Channel Addressing: not used, but must be valid, ( 0 -9, A ~-C)
Rules for Selection: host enabled
setpoint generstor installed
Cossents: bit 15: alvays 0
bit 14: alvays O
bit 13: 1 = host enabled ( can use selection )
bit 12: 1 = memory lost ( clear vis reprograseing )
bit 11: alvays O
bit 10: slvays O
bit 9: 1 = reset occured ( clear via KN poll )
bit 8: alvays O
bit 7 -> 4: alvays = 1 00 0 ( Programmer )
bit 3: 0 = prograw in reset mode ( R/VW )
bit 2: O = progres in hold sode ( R/V )
pit 1: 1 = 60 X mode ¢ R/¥ )
bit O: 1 = progras done { R/0 )
60 X mode setting only takes effect after s progras reset.
A program sust be sctive for control to be accepted.
2.3.2

€S - Cycle Status

Function: get the current progras cycling status

Access: R/0 Lstency Class: 1 Format: eee comments
Channel Addressing: not used, but msust be valid, (0 -9, A ~-C)

Comments: DI D2 D3 : current cycle segeent no.

De DS D6 3 current cycle destination segment no.
p7 D8 DS : current cycle counts
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222
€S - Segment Status

Function: get the current segeent status

Access: R/0 Latency Class: 1 Forsat: eee comsents
Channel Addressing: not used, but sust be valid, ( 0 -9, A - c)

Comments: D1 D2 D3 1 current segsent no.
D4 DS D6 1 minutes resaining in segeent

D7 De t current event states

>event states : ascii hex. digite vhere:
bit O = event

bit 1 = event 2
bit 2 = event 3
bit 3 = event 4

9.5.4.
JS - Juep

Function: cause a jump of segeents in active progras

Access: ¥/0 Latency Class: 2 Forsat: 140
" Units: destination segsent number limits: 2 -> 127

Channel Addressing: not used, but sust be valid, ( 0 -9, A -C)

Rules for Selection: host enabled
setpoint generstor installed
a progras is active
active progres is in ‘hold’ state
destination greater than current segsent no.
( only forvard jumsps )
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2.2.3.
I3 - Jrece ] VYalue

2 3
12 - Irace ¢ Valve
Function: get the current value of trece 1 ( 2 )

Access: R/0 Latency Class: 1} Forsst: |

Units: prograsmed
Channel Addressing: not used, but sust be valid, ( 0 - S, A - C)

9.5.7.
11 - Jrace } Initisl] Value Source

o

.5.8.
12 - Irsce 2 ]Initial Value Source

Function: set/get the initial value source for a trace.

Access: R/W Latency Class: 2 Forsat: 7
Units: n/a Limite: 1 -> 4
Channel Addressing: not used, but must be valid, (0 -9, A -C)

Comments: 1 = recorder chan. 1}
2 = recorder chan. 2
3 = recorder chan. 3
4 = recorder chan. 4
9.5.9.
Pl - Jrace § Unjts String
9.5.10.

U2 - Irece 2 Units String

Function: set/get the engineering units defined for
trece 1 ( 2)

Access: R/W Latency Class: 2 Format: eng
Channel Addressing: not used, but sust be valid, (0 -9, A -C)

Rules for Selection: host enabled
setpoint generator installed
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2.3 1.
AP - Activete 9 Progrew

Function: Activate the specified progras. Deactivate the
current sctive progras. On poll, get the active

progras.
Access: R/V Latency Class: 2 Format: 7
Units: progras nusber Linits: O -> 4

Channel Addressing: not used, but sust be valid, ( 0 -9, A -C)

Rules for Selection: host enadled
setpoint generator installed

Cosments: Activating progras ‘O’ causes 'PROG INACTIVE’ wmode.

Function: get the current elapsed tiwe.

Access: R/0 Latency Class: 2 Format: see cosments
Channel Addressing: not used, but sust be valid, ( 0 -9, A -C)

Comments: format = DDHHMN vhere:
DD = days
HH = hours
KN = minutes
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2.3 13.
EP - Enter Progras

Function: Enter the specified progrss from the editing buffer

contents.
Access: ¥/0 Latency Class: 2 Forest: 7
Units: progras nusber Limits: 1 -> 4

Channel Addressing: not used, but sust be valid, ( 0 -9, A -C)

Rules for Selection: host enabled
setpoint generstor installed
cannot save the active progras

Comments: Works in combination vith OP ( open progras ) end editing
cosrands. OP copies 8 specified progrss into a buffer inside
the instrument. The editing coamands change the contents
of this buffer. EP copies the bufifer contents into the
specified progras.

Prograss may be copied by sisply opening the source program,
and then entering the destination prograa.

g.5.14.
QP - QOpen Prograr

Function: Copy the specified progras into the editing buffer.
Access: ¥/0 Latency Class: 2 Forsat: 7

Units: progras number Limite: 1 -> 4

Channel Addressing: not used, but sust be valid, ( 0 -9, A - C)

Rulee for Selection: host enabled
setpoint generator installed

Coswments: See 'EP’ above.
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2.3 13
S - Replace 3§ Seguent

Function: replace the specified segsent in the current contents
of the editing buffer.

Access: ¥/0 Latency Class: 2 Forsat: see 'VS’ belov
Channel Addressing: not used, but sust be valid, ( 0 -9, A -C)

Rules for Selection: host enabled
setpoint generator installed

s progras open

Cossents: the nev segment is addressed snd forsatted ss shovn
in the ‘segesent structure’ cossents contsined in the

'VS’ section belov.

9.5.16.
1S - Insert g Segwent

Function: Insert the sprcified segeent in the current contents
of the editing buffer. The nev segment vill be placed
just before the current segment bearing the specified
segeent number. All folloving segments vill be

renusbered.

Access: ¥/0 Latency Class: 2 Forsat: see °'VS’' belovw
Channel Addressing: not used, but sust be valid, ( 0 - 9, A - C)

Rules for Selection: host enabled
setpoint generator installed

8 program open
Cosments: the nev segment is addressed and formatted as shovn

in the ‘segsent structure’ coaments contained in the
‘VS’ section belov.
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9.5.17.
PS - pelete p Segment

Function: Delete the specified segsent in the current contents
of the editing buffer. All folloving segments vill be

renusbered.
Access: ¥/0 Latency Class: 2 Format: N N K
Units: segeent to delete Limits: 001 -> 127

Channel Addressing: not used, but sust be valid, ( 0 -9, A -C)

Rules for Selection: host enabled
setpoint generator installed

8 program open
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2 3. 18
VS - Vjev Jegwent

Function: get one segment fros the current contents of the editing
buffer.

Access: R/0 Latency Class: 2

Rules for Selection: host enabled
setpoint generator installed
& progras open

Cosments: In order to sddress individual segeents, the channel sddress
is used. The chsnnel sddress specifies a particular
starting segsent nusber. Segments in betveen these seguents
say be vieved by scrolling, ( repested ‘ACK’s ). The starting
points are as follovs:

Channel Addr. Segment Channel Addr. Segsent

0] 1 7 70

1 10 8 80

2 20 9 90

3 30 A 100
4 40 B 110
S SO c 120
6 60

For example, to viev segsent 32, the folloving dialogue
takes place:

Host: GGUU3VS
Rcdr: contents of segment 30

Host: ACK
Rcdr: contents of segsent 31
Host: ACK

Rcdr: contents of segeent 32

62



Circular Chart Rec. Coams Manual

Segwent Structure

Target Segaent:
DS

D10 D1l

starget value : formst |,
>seguent number, duration
>event states : H H s

Cycle Segment:

b6

113}

D7
D12

D17

bit O :
bit 1
bit 2 :
bit 3 :

D1

DS
pe

b2 D3
D4
pe D9
D13 Di4
D15 Dié6
bDis D19

>destination, cycle count : N

End Segment:
( repeating type )

End Segment:
( stop type )
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Dl

Dé
Dl

H
}
3
H
3
H

segaent nusber
T

target value |}
target value 2
event stetes
duration

dec. pt. as prograssed

¢ NNN
ascii hex. value vhere:
event 1
event 2
event 3
event 4
D2 D3 : segment nusber

Da : C
DE D7 : destination segeent
DS D10 : cycle count

NN

P2 D3 : segeent number

P4 : E

pS : C
D? D8 : destination segment
D2 D3 : segwent number

Dé : E

PS5 : S
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10. Dislogue Examples

Severs! example exchanges betveen the host and s recorder are presented here for
clarification. Both the ANSI and ASCII fores of the dislogues are presented. The
folloving addressing configurstion is assused for these exasmples:

Group ID 1 2
Base Unit No. : 4

10.1. Poll for Channel] Reading

In the folloving exasple, the host is polling for the value of channel 2. Chan-
nel 2 has » value of 13.57,

ANSI Protocol
H:IEOTI !20 021 155 550 02' lP! 'v0 ‘ENQ'

R:oSTx' 02r aPl :vt 010 '3' l.' 05! !7’ OETX' pbcc'

ASCII Protocol
H:D‘I 12' '20 05' 051 l2l IPJ 'V' Ozo

R:I-I 121 ’Pl lv' 01- 130 l.t '50 07' o.l

10.2. Selection to Change Loop Local §P

In this example, the host vants to change the value of loop 1 local setpoint to
100S. deg F.

ANS] Protocol
“:'EOT’ '2' .2' ls! '6' 'sTx' 011 Osl ILO '1! loi 'o' ls' l.' IETxI lbcca

R:‘ACK’

ASCI1 Protocel
":l‘l !2' '2' 06' 06' A N Oxl Os’ 'LO .1' 'l' 00' Oo‘ '50 .-' O.D

R:'L’
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Unit O - Instrumsent Unit - Non-Channel Specific Commands

RH RL RI

Unit 1 - Recorder Unst - Non-Channel Specific Cosmands
II MK CJ ¢ list 1)

DY KO EO Ki E1 K2 E2 .... K9 E9 ( list 2)

Unit 1 - Recorder Unit - Channel Specific Cosmands
FL FH IL IK OL OK CF IF CD EU IL K ( liet 1)

Al A2 21 22 23 24 AR ( list 2)

PP TV TC TD TF T6 TT TO TP ( list 3 )
;;;;.;-:.E;;;;;I;;;-;;it :'Chlnnel Specific Connn;dl ...............
I1 MN PY SP ER OP SL ( list 1)

XP XI XD XC YP YI YD YC SR SB ( list 2)

CF LS HS LO HO IL IH LB HB OR DB CH CC LF HF LT HT (list 3)
LA HA ZA ( list 4 )

Unit 3 - Setpoint Generator Unit

11 BN

T

T2 SS CS ET AP

Figure

8 - Poll Scrolling Order
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01 Incomsplete poll. ( probably an unrecognized cossand )
02 Received BCC character invalid in selection.
03 Read attespted on a vrite only paraseter.
04 ¥rite attespted on a read only parsseter.
13 Channel number eddressed not in valid range for sddressed unit.
31 Invalid nuseric forsat for selection cossand.
37 Selection rejected, host is disabled.
38 The derived variable constant sddressed is not isplesented

in the particular equation installed in this instrument.
38 An option applicable to this comsmand is not installed

in this instrument. Could alsc be caused by dats content.
44 Selection rejected due to local setpoint in tracking mode.
45 Selection rejected due to controller in autosmatic mode.
46 Selection rejected due to output tracking in cascade config.
47 Data out of lisits for this cossand.
S0 Progran save rejected, selected progras is active.
S1 Progra» save rejected, contains forvard cycle destination.
Y Program save rejected, contains cycle, cycle destination.
93 SPG control rejected, no progras active.
54 SPG change rejected, progrss not in hold.
59 SPG jusp rejected, destination backvard or off the end.
56 SPG jusp rejected, destination is an eapty segment.
87 Segment poll rejected, segesent specified is empty.
€0 SPG change rejected, no progras open.

Figure 9 - Error Codes
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1.

CHR

nul
SOH
STX
ETX
EOT
ENQ
ACK
BEL

HT
LF
vT
FF
CRk
S0
sl
DLE
DC1
DC2
DC3
DC4
NAK
SYN
ETB
CAN
EN
SUB
ESC
FS
Gs
RS
us

HEX

00
01
02
03
04
05
06
07
08
09
(o7}
o
oC
oD
]
OF
10
11
12
13
14
15
16
17
18
19
1A
1B
1C
1D
it
iF

CHR  HEX CHR  HEX
SsP 20 e 40
! 21 A 41
e 22 B 42
[ 23 C 43
 J 24 D 44
b 4 25 E 43
s 26 F 46
’ 27 6 47
( 28 H 48
) 29 1 49
. 2A J 4A
. 2B K 4B
’ 2C L 4C
- 2D N 4D
. 2t N 4E
/ 2F 0 4F
0 30 P S0
b 31 e S1
2 32 R 52
3 33 S 53
4 34 T 54
) 335 ] 95
€ 36 \ 36
7 37 v $7
8 38 X S8
9 39 Y 39
: 3A 2 SA
: 3B { SB
< 3C backslash SC
s 3D ) SD
> 3t . SE
? 3F SF

CHR

I

o = aNYCYXX € CcCrB 1OV -XLuiITOomesoaonooe

DEL

HEX

60
61
62
63
64
65
66

68
€9
6A
6B
6C
€D
€E
6F
70
71
72
73
74
75
76
77
78
79
7A
7B
7C
70
7t
7F

Figure 10 - ASCII Character Set

Jechnical Specificatjone
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11.1. GComsunicstions $pecifjcetions
Electrical Standard: RS 422 or RS 232 C

Baud Rates: 300, 600, 1200, 2400, 4800, 9600
Dats Bits: 1 start bit, 8 data bits, 1 stop bit
Parity: on input to recorder: ignored

on output: selectable ( odd, even, none )

Handshake: selectable support for CTS
selectable support for XON/XOFF

RS422 Tri-State: the transmit driver vill tri-state in a
saximus of 4.5 milliseconds after the last
transsitted bit.

Terminationse: screv tersinal
Protocol: based on ANSI X3.28-2.5-A4

binary synchronous ( BISYNC )
sddressing suitable for multi-drop links

Capabilities: All functions which can be activsated through
the keypanel of this recorder csn be
activated through the comsunication port,

exceptingcalibration and cosmsunications
configuration.

11.2. Option Card Descriptjon
The option card is mounted to the case of the recorder adjacent to the Main CPU

card assesbly. This sicroprocessor based printed circuit card subasseably con-
tains the circuitry required to support the folloving options:

2 Loops of PID Control
Serial Cosmunicetions (RS232 or RS422)
Setpoint Generation
Retranssission
Refer to figure 11 for the folloving discussion.

Pover Supply:

The pover supply circuit on the option card converts the unregulated weotor
voltage into the folloving voltages:
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¢5.0 V vhich supplies the sicroprocessor and support logic.

Tvo unregulsted pover supplies of +1SV and -15V for the controller output
cards.

Isclated +5.0V for the serial communications circuitry.

The pover supply circuit is 8 equare vave DC to DC converter design. The unregu-
lsted wotor supply voltege is used to drive transforeer Ti vith a squsre vave
vis transistors TR3 and TR4. Regulstion of the output voltages is perforsed by
pulse width sodulation vis svitching regulator controller Ui. The feedback con-
trol is perforsed by sonitoring the 5.0 V output f£ros trensforser T1 at the
Junction of L1 and CS.

Nicroprocessor end Digital Logic:

The option card uses a standard msicroprocessor systes srchitecture consist-
ing of an eight bit 6303 CROS processor with 32k bytes of prograr seasory
and 4k bytes of battery backed up CHOS RAM wmemory. The microprocessor uses
& wsultiplexed address and dats bus to control all the 1/0 operstions and
sencry transf{ers. The sddress data is demultiplexed by latch Ul4. The out-
put of Ul4 supplies the lover order portion of the address bus to the sya-
tes sesory. The high order sddress decoding logic is decoded by Ui3 which
generates the strobes for the peripherial interface circuits.

The option card microprocessor cossunicetes vith the sain CPU card asseatly
via tri-state latches UE and U7. These tvo letches provide an eight bat
dats path betveen the tvo asseablies.

The contact inputs are optically isolsted and interfeced to the wicropro-
cess>r dats bus via tri-state buffer U17.

The interface to the tvo output cards is controlled directly £from the
aicroprocessor by seans 0of the 6303 parsllel port. The transfer of datas to
the output cards is performed in a bit serisl sode via a dats signal, clock
signal and load signal.

Serial Comsunications:
The serial communications interface circuit consists of U21 and U23 that
provide the Jlevel shifting required for RS-232 or RS-422. The serial cor-

sunications signal inputs and outputs are optically isoleted by 4isoclators
U20 snd U24.

The baud rate clock generation 4s perforaed by U9 which divides the
microprocessor clock frequency to the required basud rate frequency.
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