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Section 5
Command Reference

INTRODUCTION

This section provides complete, alphabetically arranged
reference information to all available commands for the
Front End. The section is divided into three main
parts:

(0]

The first several pages describe how to read and
use the reference information. This first part
discusses notation conventions and how to read the
syntax diagrams.

The second main topic is a discussion of the
channel function, channel numbers, and numerical
representation. These topics are presented
separately because they are global in nature; that
is, they apply to virtually all the available
commands and are needed as background information.

The largest part of this section is the reference
information. Each command is discussed separately.
The commands are arranged alphabetically so needed
information can be located quickly.
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USING THE COMMAND REFERENCE INFORMATION

The description of a command is often keyed to a
specific function. For example, the DEF command is
expanded to separate reference pages for each type of
measurement or output that can be defined. Relevant
uses of DEF can therefore be accessed directly.

Reference information is presented in complete examples.
Each item appears in the context of a command line. For
ease of expression, command lines are represented in
three ways. First, the Format of a command gives a
general description of the construction of a valid
command line. The second type of expression is graphical,
showing each type of command line as a syntax diagram.
Finally, a textual description uses notation conventions
to express the relationship of the various elements.

Notation Conventions

Several conventions are used to distinguish command
line keystrokes from the surrounding text. In the
following examples, brackets ([ ]) and angle brackets
(< >) are used to separate parts of the command line,
but are not actual parts of the command line. Do not
type these symbols.

<XXX> Angle brackets enclosing all upper-case
letters mean "press the XXX key".

Example: <CR>

means to press the CARRIAGE RETURN or ENTER
key.

5-8
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<{XXZX>

[xxx]

XXX

5/Command Reference

Angle brackets enclosing all lower-case
letters indicate required information to be
entered by the user.

Example:
DEF TABLE(<table number>) = <table definition>

means supply a "table definition" for
TABLE(table number).

Indicates an optional input statement.
Example: [,MAX = <volts>]

means that specifying a maximum expected
voltage is optional.

Front End keywords are represented as all
upper-case characters to distinguish them
from surrounding text. However, keywords can
be entered in any combination of upper and
lower case characters.

Example: MODE

means to type the command "MODE" or "mode" or
"Mode" .

Indicates that the user can choose among
the options listed.

Example: MODE = COMP | TERM

means that the user can enter either MODE = COMP
or MODE = TERM.
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"Double Periods" define an inclusive range.
Example: CHAN(0..99) = 1

assigns logic '1' to channels zero through
ninety-nine.

Syntax Diagrams

The structure and syntax of the commands are
graphically represented in the form of syntax diagrams.
These visual portrayals provide an excellent way to
learn and reference the various command usages.

Syntax diagrams use a standard symbol for each type of

activity.

SEC

channel (s)

(explanation)

Following is an overview of these symbols:

A Word inside an oval is a keyword. In the
syntax diagram, keywords will be in upper
case. However, they can be entered in any
combination of upper and lower case
characters.

This indicates a left parenthesis.

This indicates a right parenthesis.

A box with lower-case words means that you
supply some information. In this case, you
would enter channel number(s).

Words in parentheses are explanations of some

kind. They give information about the nearest
block or path.
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Syntax Diagram Examples

A syntax diagram represents a critical path for
entering a command line. The diagram shows the most
direct route, along with any optional paths. To read a
syntax diagram, start at the upper left and follow the
arrows. Any branches in the diagram define an optional
part. Either continue along the critical path, or enter
the optional command line parts before returning to the
critical path. Figures 5-1 and 5-2 present syntax
diagrams for the Front End.
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EXAMPLE 1

EF

4
;

TABLE

LIST

{1l

RESET > (other parameters)

TEST

LT

[

set)=————p

START

STOP

i

Figure 5-1. Syntax Diagram - Commands
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This example shows the highest level of syntax. All
command lines start with one of these keywords: DEF,
SHOW, START, STOP, SEND, LIST, RESET, TEST, !. "Set"
requires no initial command keyword. Some syntax rules
are as follows:

o] Keywords are case insensitive, although they are
rendered in upper-case characters for emphasis.

o Spaces may not be inserted between the letters of
a keyword, but a space character is required
between the keywords of a command.

o] To enhance readability, spaces may be inserted
between elements of a command line.

EXAMPLE 2

(0-939)

=)
channel _r

function

(comma) (comma)

Figure 5-2. Syntax Diagram - DEF
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This example expands on syntax for the DEF command. DEF
can be used to define a channel, an interpolation
table, a scan, an alarm buffer, or a scan group. The
example demonstrates some additional rules about syntax
diagrams:

o] Where indicated, commas must be used as separators
within the command string.

o] Explanatory information, appearing in parentheses,
further defines the boxes or paths. Parentheses
can also indicate the range of a parameter. An
instance here shows that the 64-mA range is the
only range available.

o] Optional syntax is shown as a branch from the main
(shortest) path. Here, a channel function table
can be called.

Based on this syntax, a valid command line would be:

DEF CHAN(00..09)=DCIN
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) COMMON SYNTACTIC ELEMENTS

This second part of the command reference section
gives needed background information on three topics:

o

The Channel Function. Most Front End operations
take place via measurement channels. Therefore,
the channel function is used with nearly all of
the commands. Rather than repeat the necessary
information many times, this function is discussed
here as a separate topic.

Channel Numbers. As a part of all channel
commands, Channel Numbers are repetitive. A clear
understanding of how to represent Channel Numbers
is an aid to using the Front End command set
efficiently.

Numeric Representation. This discussion describes
the valid ways of expressing numbers when sending
commands to the Front End.

The Channel Function

Although optional, the channel function can be appended
to any channel definition (DEF CHAN) command. It
applies one or more of the following values to
specified channels:

(0]

An interpolation table, which is defined in the
TABLE statement appended to the DEF CHAN command
but separately set up with the table definition
command DEF TABLE.

A polynomial function, which is defined in the
POLY(a,b,c) statement appended to the DEF CHAN
command.

A square root function, which is defined in the
SQR(a,b) statement appended to the DEF CHAN
command.
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SYNTAX DIAGRAM

channel
A syntax diagram with this block: function

expands to the following complete syntax:

(0-99)

(oo} = o (. =>le (. ()

signed (comma) signed (comma) signed
number number number
sar J={(_( J=>{a (. =1 (. )
signed (comma) signed
number number
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INTERPOLATION TABLE (TABLE)
An interpolation table requires two types of commands:

DEF TABLE(1)
DEF CHAN(33)

= 0.004,0/0.020,100/...

= DCIN, CHFN =TABLE(1)

In this example, the first line defines points on an
interpolation table (Table 1). The second line applies
these points to the defined channel. Channel 33 is
defined for direct current measurements. Measurements
are filtered through the table. This command makes
possible very flexible linearization and result
interpolation, so be sure to refer to the DEF TABLE
command reference page for details on how to construct
useful tables.

POLYNOMIAL FUNCTION (POLY)
The polynomial function is organized as:
Result = ax® + bX + ¢

The coefficients (numbers) a, b and c have to be given
by the user; X is the unscaled (measurement) value.
The syntax "POLY" (no number between the brackets)
indicates that the polynomial function is a local one.
This means that the polynomial parameters can be
accessed only by the associated channel; this is in
contrast with Table definitions where the same Table
can be shared by all system channels.

Suppose you want to measure pressure using a transducer
whose output is between 1 and 5 volts, corresponding to
0 to 20 kiloPascals. The relationship between pressure
and output voltage is linear but the measurement
contains an offset. Refer to the figure below for a
representation of the problem.
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kilo Pascal

20 et
| . B=(20-0)/(5-1)
15__ | .
| . B=5
10| .
| . C=0-1%B
5 _ 1
I C=-5
|
0 |
|
| Volts
|

A¥X*¥X+B*X+C
The channel can be defined as follows:
DEF CHAN(O) = DVIN, CHFN = POLY(0,5,-5) <CR>

SQUARE ROOT FUNCTION (SQR)
The square root function is structured as:

Result = a*SQR(x + b)

The number coefficients "a" (multiplier) and "b"
(offset) can be specified by the user. With no
specification, "a" defaults to 1, and "b" defaults to
0. The channel input value is represented by "x".
For example, the channel definition
DEF CHAN(19)=DVIN, MAX=4, CHFN=SQR(20.0,0)
could be used for a channel connected to a flow
transducer that outputs a signal proportional to the
difference in pressure across an orifice plate. The
rate of flow is proportional to the square root of the

differential pressure. The maximum anticipated signal
output of U4V corresponds to 40 gallons/minute.
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Channel Numbers

Channel Numbers, which can be specified as part of
several commands (DEF CHAN, LIST CHAN, SEND CHAN, (set)
CHAN, RESET CHAN, DEF SCAN, etc), identify the channels
being defined, listed, and so on.

A valid channel identifier can consist of one or more
channel numbers separated by commas (,), a range of
channels, or multiple ranges separated by commas.

Channel numbers must be represented as positive numbers
in the range 0 through 999. Negative channel numbers

or numbers outside the allowable range produce an
error.

A valid range of channel identifiers is indicated by
two numbers separated by double-periods (..). In
specifying a channel range, the first channel number
must always be less than the second or an error
results.

SYNTAX DIAGRAM

channel (s)

(0-999)

This block in a syntax diagram:

expands to:

7—>| number x Q.L H numbery}—L —_—

(0-999) (channel x <channel y <999)

{ + )
—

(comma)
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Examples of valid channel identifiers:

CHAN(3) CHAN(6..12)
CHAN(30,50) CHAN(9,13..31,33,70..77)
CHAN(T77,32,55) CHAN(1,3..4)

Examples of invalid channel identifiers:

CHAN(55..33) First channel larger than second.
CHAN(-3) Negative channel number.
CHAN(1..1000) Second channel outside valid range.

Numeric Representation

Numbers may be expressed in fixed decimal-point format
or in scientific notation.

The legal range is any number between 0.29E-38 and
0.17E+39. Numbers are stored in the memory of the Front
End in a 32-bit floating-point format with 8 bits of
exponent, 24 bits of mantissa (most significant bit
under exponent) and 1 sign bit. No spaces, carriage
returns, or line feeds can be embedded in a number.
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SYNTAX DIAGRAM

This block in a syntax diagram:

expands to:

unsigned

\ / integer

(minus)

(period)

5/Command Reference

number

unsigned
integer

(period)

unsigned
integer

(plus)

(minus)

unsigned
integer

EXAMPLES

Examples of valid numbers are:

10
1.
12.E3
.15
-3.0E-01

The number

1.2E 4

is invalid because it contains a space.
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CAL
Set Auto-Calibration System Variable

Format
CAL = ON | OFF

Syntax Diagram

(default

_,( CAL o ON >
[
(0FF)

Description

This variable sets auto-calibration of a/d converters
"ON" or "OFF". The default is "ON".

HIGH PERFORMANCE A/D CONVERTER (-161)

With the -161 High Performance A/D Converter, CAL=ON
specifies automatic calibration operation at 10-minute
intervals. When CAL=OFF, auto-calibration is disabled,
allowing for uninterrupted measurement cycles.

The calibration operation runs for about 2 seconds,
during which the Front End ignores all other
activities. If such timing interruptions interfere with
a particular application, set CAL=OFF. Then, using
intervals in the application program that better allow
for interruption, send CAL=ON, immediately followed by
CAL=0FF. This sequence ensures a complete
auto-calibration cycle.
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CAL
Set Auto-Calibration System Variable

If ambient operating temperature is fairly stable
(varies less than 2°C/2 hours), you can send CAL=ON
CAL=OFF as infrequently as every 2 hours with little
loss of accuracy.

FAST A/D CONVERTER (-165)

This command does not affect the -165 Fast A/D
Converter, which randomly interleaves measurement
readings wWith auto-calibration readings, eliminating
any discrete auto-calibration delay. However, for burst
scan operations, disabling auto-calibration altogether
(CAL=OFF) does yield shorter burst scan intervals.
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CHAN
Set Analog Output Channel

Format
CHAN (<channels>) = <analog output value>

Syntax Diagram

—»( CHAN )b channel(s

(0-999) (see description)

Description

This commands assigns an analog output value to the
designated channel(s).

The way the assigned value is interpreted depends on
the type of analog output (BIPOLV, UNIPOLV, DCOUT,
PVOUT). Undefined channels default to unipolar
(UNIPOLV) output.
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CHAN
Set Analog Output Channel

Examples

To apply a current of 15 mA at the current output of
channel 22, enter

DEF CHAN(22) = DCOUT
CHAN(22) = 0.015

To apply a voltage of -2.9V on the bipolar output of
channel 101, enter

DEF CHAN(101) = BIPOLV
CHAN(101) = -2.9

See Also

Section 2, Analog Output
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CHAN
Set Status Output Channel

Format
CHAN(<channels>) = <status output value>

Syntax Diagram

channel (s) —-’@_, Statl\l/; 3:tput

( 0-999)

Description
This command sets a status output channel either on
(logic "1") or off (logic "O"). Any non-zero value is

interpreted as a logic "1". The actual output may
differ if a channel function is used.

Example
To set 25 bits to logic "1", enter:
CHAN(200..224) = 1
See Also

Section 6f, Status Output
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COUNT
Set Count System Variable

Format
COUNT = ON | OFF

Syntax Diagram

__>( COUNT

.
(default) |

This variable can be set to "ON" or "OFF". The default
is "OFF".

Description

When "ON", the first line returned in response to a
SEND CHAN command indicates the number of measurement
channels being returned. When COUNT is "OFF" the first
line of a returned SEND CHAN command measurement is an
actual measurement. COUNT also affects Scan Record
output in a similar way. Count is sent only when in the
computer mode.

Example
After receiving the commands:
MODE = COMP

COUNT = ON
SEND CHAN(O..2)
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Set Count System Variable

Helios Plus could yield a response similar to:

3.00000E+00
1.12345E+00
0.00000E+00
-3.87654E+02

The first returned value, "3.00000E+00", indicates the
number of channel measurements being returned by this
SEND command. Being the first number returned
distinguishes this value from an actual measurement. If
COUNT is set to "OFF", this number of channels is not
included in the response.
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DATES$
Set Date System Variable

Format
DATE$ = <day>-<month>-<year>

Syntax Diagram

—>(aTES )= = > day (' ¥ monn

(0-31) (hyphen) (see below)

’( ) P year >

(hyphen) (84-99, 00-15)

Description
This variable represents the system date. Once set, the

internal clock keeps track of the date. Leap years are
handled automatically.
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Set Date System Variable

To set the date, enter
DATE$ = <day>-<Month>-<year>
where <day> is 0-31, <Month> is a month keyword, and

<year> is number from "84" to "99" or between "00" and
"15", The keyword for each month is:

JAN = January JUL = July

FEB = February AUG = August
MAR = March SEP = September
APR = April OCT = October
MAY = May NOV = November
JUN = June DEC = December
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DEF ABUF
Define Alarm Buffer

Format
DEF ABUF=<buffer size>

Syntax Diagram

DEF ABUF _..@—, buffer size |

(0-32767)

Description

This command defines a memory buffer for temporary
storage of alarm data. The buffer size indicates the
number of alarm records that can be stored. This number
is limited by the size of available memory.

The different alarm types stored in the alarm buffer
are:

1. System and channel status transitions
2. Scan buffer overruns
3. System hardware errors

Each alarm record stored in the buffer contains the
following items:

. Alarm type

. Date and time

Channel or scan task number (if applicable)
. Status word (if applicable)

A measurement value (if applicable)

=W -
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DEF ABUF
Define Alarm Buffer

An alarm buffer is a circular 'first in/first out'

buffer of a defined size (i.e. a number of records), in
which the alarm records are stored as soon as they are
available and from which they can be retrieved whenever

necessary.

Alarm information sent to the printer port is appended
with any UNITS and label information specified for that
channel. Refer to LABEL CHAN later in this section for
additional information.

Example

An alarm buffer that is capable of holding the last 25
alarm messages should be defined as follows:

DEF ABUF=25 <CR>
See Also
SEND ABUF

SHOW ABUF
SHOW FIRST|LAST|AGAIN ABUF

RESET ABUF
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,) DEF BSCAN

XTRIGTYPE FILTERCNT TRIGPOS SCANINTERVAL CAL
Define Burst Scan Characteristics

Format

DEF BSCAN = FAD(<Fast A/D Converter numbers>)

[,XTRIGTYPE = LO]

[ ,XTRIGTYPE = HI]

[,XTRIGTYPE = LOHI]
[,XTRIGTYPE = HILO]
[,FILTERCNT = <trigger inputs>]

[,TRIGPOS = <number of scans>]
[,SCANINTERVAL = <milliseconds>]
[,CAL = ON | OFF]
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DEF BSCAN

XTRIGTYPE FILTERCNT TRIGPOS SCANINTERVAL CA. )
Define Burst Scan Characteristics

Syntax Diagram

GO oot

"
T\

© S

input

(0-15)

o s

(0-1048575)

° SCANINTERVAL e milliseconds J

(0-32767)

o CAL

L
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) DEF BSCAN

7 XTRIGTYPE FILTERCNT TRIGPOS SCANINTERVAL CAL
Define Burst Scan Characteristics

Description

DEF BSCAN defines characteristics of the Burst Scan
Mode for a Fast A/D Converter. Multiple Fast A/D
Converters can also be specified.

Note that the channels to be burst scanned are defined
separately with the DEF CHAN command. When setting up
burst scanning, always specify the channels (DEF CHAN)
before defining the characteristics (DEF BSCAN).

Burst scanning is started with the START BSCAN command.
Burst scanning is stopped when:
o The STOP BSCAN command is sent, or

o] A specified number of scans beyond the trigger
occur. This number is set with the TRIGPOS
parameter.

Burst scanning operation resembles that of a logic
analyzer. Sampling is started with the START BSCAN
command, and data is captured until sampling (scanning)
is stopped. With triggering, data can be captured in
the burst scan buffer before, during, and after an
event of interest. The trigger can be provided in two
ways:

o] External triggering as set with the XTRIGTYPE
parameter of the DEF BSCAN command.

o Channel value triggering as set with the HITRIGGER
and LOTRIGGER parameters of the DEF CHAN Trigger
Value(s) command.

FILTERCNT is used to filter both types of trigger.
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DEF BSCAN
XTRIGTYPE FILTERCNT TRIGPOS SCANINTERVAL C/

Define Burst Scan Characteristics

Burst Scan Mode characteristics that can be specified
with the DEF BSCAN command are summarized below.

NOTE

External triggering is enabled by
positioning a hardware jumper on the Fast
A/D Converter PCA. When this pca 1is shipped
from the factory, the jumper is set for
normal measurements on the related 1st and
21st channel (0 and 20, 50 and 70, etec.)
When the jumper position is changed, these
two channels are redefined as external
trigger input/output. Refer to the -165
option information in Section 3B of this
manual for more information about this
jumper. And remember, setting an XTRIGTYPE
only specifies the conditions under which
the external input generates a trigger
input; the jumper must also be correctly
positioned for the specified XTRIGTYPE(s) to
influence Fast A/D Converter operation.
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DEF BSCAN

) XTRIGTYPE FILTERCNT TRIGPOS SCANINTERVAL CAL

Define Burst Scan Characteristics

XTRIGTYPE

XTRIGTYPE specifies the condition under which an
external hardware input generates a trigger
input. The following specifications are possible:

LO

HI

LOHI

generates a trigger input when the external
trigger logic state both goes low during
burst scanning and stays low for the number
of scans specified by FILTERCNT. If the input
stays low for fewer scans than specified by
FILTERCNT, no trigger event occurs and the
Fast A/D Converter continues burst scanning.

generates a trigger input when the external
trigger logic state goes high during burst
scanning and stays high for the number of
scans specified by FILTERCNT. If the input
stays high for fewer scans than specified by
FILTERCNT, no trigger event occurs and the
Fast A/D Converter continues burst scanning.

generates a trigger input when the external
trigger logic state goes high during burst
scanning and stays high for the number of
scans specified by FILTERCNT. If the input
stays high for fewer scans than specified by
FILTERCNT, no trigger event occurs and the
Fast A/D Converter continues burst scanning.
If a FILTERCNT of zero is used, LOHI acts as
an edge trigger. However, in order to be
detected, the high state must be present for
the duration of one scan.
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DEF BSCAN

XTRIGTYPE FILTERCNT TRIGPOS SCANINTERVAL C;

Define Burst Scan Characteristics

HILO generates a trigger input when the external

trigger logic state goes low during burst
scanning and stays low for the number of
scans specified by FILTERCNT. If the input
stays low for fewer scans than specified by
FILTERCNT, no trigger event occurs and the
Fast A/D Converter continues burst scanning.
If a FILTERCNT of zero is used, HILO acts as
an edge trigger. However, in order to be
detected, the low state must be present for
the duration of one scan.

Multiple trigger types can be specified. If XTRIGTYPE

is not specified, external trigger inputs are not used.

(o)

FILTERCNT

FILTERCNT specifies the number of scans during
which the trigger state must be true in order for
a trigger event to occur. If FILTERCNT is not
specified or is set to O, a single trigger input
causes a trigger event. FILTERCNT also filters
Channel Value Triggering (via HITRIGGER and
LOTRIGGER in the DEF CHAN Trigger Value(s)
command). The maximum FILTERCNT allowed is 15.

Trigger inputs occur when a trigger value is

exceeded or an external trigger input is detected.

When consecutive scans produce the number of
trigger inputs specified by FILTERCNT, a trigger
event occurs. Burst scanning then stops after the
number of additional scans specified by TRIGPOS.
Note that this process is aborted if a trigger
input is not found on any of the required
consecutive scans; the trigger count is reset
whenever a scan does not find a trigger input.
Each trigger input is independently filtered.
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) DEF BSCAN
XTRIGTYPE FILTERCNT TRIGPOS SCANINTERVAL CAL
Define Burst Scan Characteristics

o TRIGPOS

TRIGPOS specifies the number of scans to execute
after the recognition of a trigger event. A
trigger event signifies that at least one trigger
input has satisfied its enabling and filtering
criteria. If TRIGPOS is not specified or is set to
0, scans are halted after a trigger event is
recognized. Maximum allowable TRIGPOS is
1,048,575. With such large TRIGPOS values
permitted, the burst scan buffer can be
overwritten several times after a trigger event.

o SCANINTERVAL

The SCANINTERVAL value specifies the time in

A milliseconds between the start of each scan in

/ Burst Scan Mode. If the Fast A/D Converter
requires more time between scan starts than
allowed by SCANINTERVAL, an error is reported. If
SCANINTERVAL is O (or not specified), the minimum
required scan time is used. A minimum of 1 ms per
channel reading in the scan plus 1 ms between
scans is required.

The maximum SCANINTERVAL allowed is 32,767
(milliseconds).

NOTE

Use the DEF CHAN command to define channels
to be burst scanned before using the DEF
BSCAN command. If DEF CHAN is sent after the
DEF BSCAN command, the Fast A/D Converter
may not be able to do scans at the rate
specified by SCANINTERVAL.
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DEF BSCAN
XTRIGTYPE FILTERCNT TRIGPOS SCANINTERVAL C£ |

Define Burst Scan Characteristics

If SCANINTERVAL is specified while the Fast A/D
Converter is operating in Burst Scan Mode, an
error is reported (in response to DEF BSCAN) and
no change to SCANINTERVAL is made.

le) CAL

This system variable controls the frequency with
which certain Fast A/D Converter operations are
performed. These operations include
self-calibration and open thermocouple checking.
When CAL is ON (the default), these tasks are
performed on a regular basis.

Further, when a HITRIGGER or LOTRIGGER value is
assigned to a thermocouple channel, the trigger
value must change as the reference junction
temperature on the Fast A/D Converter drifts. When
CAL is ON, this check is made once each minute for
each a/d converter. Trigger values are corrected
only when the reference junction has drifted by
more than 0.2 degrees Celsius since the last
correction.

When CAL is OFF, these tasks are performed only
once (when Burst Scan Mode is activated.) Trigger
values are only specified when the channel is
initially defined and are not corrected to account
for subsequent temperature changes. The OFF

state thereby allows for shorter scan intervals.

Channel readings made by a Fast A/D Converter (in
response to a DEF BSCAN, START BSCAN command sequence)
are not automatically checked against limits, and
related alarms are not automatically activated. Refer
to DEF CHAN Alarm Limits for more information.
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) DEF BSCAN

XTRIGTYPE FILTERCNT TRIGPOS SCANINTERVAL CAL

Define Burst Scan Characteristics
Example

The following example sets the first channel on Fast
A/D Converter 15 as an external trigger input,
generates a trigger input at a low logic state, filters
for 8 additional scans, then stops scanning 6 scans
after the trigger event, and allows for 30 milliseconds
between scan starts (with calibration on):

DEF BSCAN = FAD(15), XTRIGTYPE = LO, FILTERCNT = 8,&
TRIGPOS = 6, SCANINTERVAL = 30, CAL=ON.
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DEF CHAN Alarm Limits

HIHI LOLO HI LO HYST ALARM
Define Channel Limits

Format

DEF CHAN(channels) = <channel type>
[ ,HIHI = <high-high limit>]
[,LOLO = <low-low limit>]
[,HI = <high limit>]
[L,LO = <low limit>]
[,HYST = <hysteresis>]
[,ALARM = <alarm channel number>]
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DEF CHAN Alarm Limits

HIHI LOLO HI LO HYST ALARM

Define Channel Limits

Syntax Diagram

N

= DEF CHAN )=#channel(s) |-

channe ),( ')\—.(HIHIH = >

TR

number
(0-999)
+9.99999E+36
maximum
(default)
|
signed signed
- LOLO o number - m e number
(comma) (comma)
-9.99999E+36 +9.99999E +36
minimum maximum
(default) (default)
ITe) signed signed
(0 )= ier P o (ays)—(_= )—w ltisned
( )

-9.99999E+36
minimum
(default)

(default=10)

CO—>(am—=(

(comma)

|
channel number I—\-L—.
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DEF CHAN Alarm Limits

HIHI LOLO HI LO HYST ALARM
Define Channel Limits

Description

Each channel definition, no matter which type has been
specified, can be extended with the definition of a
limit set. This limit set consists of up to four
limits, a hysteresis value, and an alarm output
channel. The alarm output channel, which changes value
when any of the four alarms occurs, can be assigned to
any one of 40 status output channels.

o

HI, LO, HIHI, and LOLO limits

These values are applied to the scaled value of
the measurement. They can be used with both analog
inputs and analog outputs. Operation with the High
Performance A/D and Fast A/D Converters is
identical.

Default values are:

HI +9.99999E+36

LO -9.99999E+36

HIHI +9.99999E+36

LOLO -9.99999E+36
HYST

The hysteresis value is expressed as a percentage
of the difference between the most positive
(higher of HIHI or HI) and the most negative
(lower of LOLO or LO) limits. This difference may
be quite large if any of the four limit values is
not specified; default values are used for any
limit (HIHI, HI, LOLO, and LO) not otherwise
specified.
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DEF CHAN Alarm Limits

HIHI LOLO HI LO HYST ALARM
Define Channel Limits

The hysteresis value should not exceed 100 (100%),
with values below 10 being normal. If no
hysteresis value is specified, a default of 10% is

used.

NOTE

To ensure a predictable hysteresis amount,
be sure to specify all four alarm limits.

Examples

ALARM

The HIHI, LOLO, HI, and LO limit conditions are
always checked directly by the Mainframe in
response to a SEND CHAN command or when a scan
task is getting data from the High Performance A/D
Converter or the Fast A/D Converter. These
Mainframe limit checks provide the only means to
set and report alarms based on limits.

To measure temperature using a K-type thermocouple,

with

a temperature range between 100 and 120 degrees,

the channel definition could be:

DEF CHAN(O) = TC, TYPE = KNBS, HIHI = 120, HI = 115&

LOLO

= 100, LO = 105, HYST = 10, ALARM = 100
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DEF CHAN Alarm Limits

HIHI LOLO HI LO HYST ALARM
Define Channel Limits

This definition causes status output channel 100 to
equal 1 when an alarm limit (HIHI, HI, LOLO, or LO) is
tripped. Notice that the hysteresis is 2, defined by
10% of the 20-degree span from LOLO to HIHI. Hysteresis
of 2, as applied to each of the four limits, yields:

LIMIT LIMIT LIMIT VALUE
TYPE VALUE +HYSTERESIS
HIHI 120 118
HI 115 113
LOLO 100 102
LO 105 107

For example, a reading of 121 exceeds both the HIHI
limit of 120 and the HI limit of 115; two alarms are
set. One alarm is withdrawn when the reading falls
below 118 and the second alarm is removed when the
reading falls below 113. Similarly, a reading of 99
sets the LO alarm of 105 and the LOLO alarm of 100,
with alarms being withdrawn above 102 and 107,
respectively. In all cases, status output channel 100
(alarm output) remains set until all alarms are
withdrawn.

Alarm Processing During Burst Scanning

For either the -161 High Performance A/D Converter or
the -165 Fast A/D Converter (operating in continuous
scan mode), alarm processing occurs when either the
SEND CHAN command or the DEF SCAN START SCAN command
sequence is sent. For the channels being measured by
either a/d converter, readings are then checked against
limits and alarms can be activated.
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DEF CHAN Alarm Limits

HIHI LOLO HI LO HYST ALARM
Define Channel Limits

For the -165 Fast A/D Converter operating in burst scan
mode, alarm processing cannot occur in the manner
described above. Readings are not automatically checked
against limits, and alarms are not automatically
activated. However, the following two alternative alarm
processing methods are available:

o Alternative A: Using a Scan Task (preferred):

1.

Using the DEF CHAN (Alarm Limits) command,
define the desired Fast A/D Converter
channel(s) for limit values and alarm output
channels.

Ensure that there are no HITRIGGER and
LOTRIGGER definitions for these channels. With
no definitions, burst scanning continues
indefinitely or until STOP BSCAN is sent.

. Initiate burst scanning for these channels with

the DEF BSCAN START BSCAN command sequence.

. Now initiate a scan task by sending the DEF

SCAN START SCAN command sequence. Alarm
processing will now occur without intervention
by the host computer.

o Alternative B: Using External Trigger Outputs

Use the external trigger output as an indication
that the a/d converter has crossed its trigger
threshold. This output then goes low within one
scan of any channel crossing the HITRIGGER or
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