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CHAPTER 4
COMMAND SET

The M1000 modules operate with a simple command/response protocol to
control all module functions. A command must be transmitted to the module by
the host computer or terminal before the module will respond with useful data.
A module can never initiate a communications sequence. A variety of com-
mands exists to exploit the full functionality of the modules. A list of available
commands and a sample format for each command is listed in Table 4.1,

1C&ninand Structure

Each .command message from the host must begin with a command prompt
character to signal to the modules that a command message is to follow. There
are two valid prompt characters; a dollar sign character (%) is used o generate a
short response message from the module. A short response is the minimum
amount of data necessary to complete the command. The second prompt
character is the pound sign character (#) which generates long responses (the
long respanse format will be covered a little later).

The prompt character must be followed by a single address character
identifying the module to which the command is directed. Each module
attached to a common communications port must be setup with its own unique
address so that commands may be directed to the proper umit. Module
addresses are assigned by the user with the SetUp (SU) command. For best
results, use printable ASCIl characters such as '1' (ASCH $31) or 'A' (ASCII
$41) are the best choices for address characters.

The address character is followed by a two-character command which identifies
the function to be performed by the module. All of the available commands are
listed in Table 4.1 along with a shert function definition. Al commands are
described in full fater in this section. Commands must be transmitted as upper-
case characters.

A two-character checksum may be appended 10 any command message as a
user option. See ‘Checksum’ section below.

All commands must be terminated by a Carriage Return character (ASCII $0D).

(In all command examples in this text the Carriage Return is either implied or
denoted by the symbol 'CR'.)

Data Structura

Many commands require additional data values to complete the command
definition as shown in the example commands in Table 4.1. The particular data

necessary for these commands is described in full in the complete command
descriptions.
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The most common type of data used in commands and responses is analog
data. Analog data is always represenied in the same format for all models in
the M1000 series. Analog data is represemted as a nine-character string
consisting of a sign, five digits, decimal point, and two additional digits. The
string represents a decimal value in engineering units,
Examples: +12345.68
+00100.00
-00072.10
-00000.00

When uéing commands that require analog data as an argument, the full nine-
character string must be specified, even though some digits may not be
significant. Failure to do this will result in 2a SYNTAX ERROR.

Analog data responses from the module will always be transmitted in the nine-
character format. This greatly simplifies software parsing routines since all
analog data is in the same format for all module types.

in many cases, some of the digits in the analog data may not be significant. For
instance, the M1300 thermocouple input modules feature 1 degree output
resolution. A typical analog data value from this type of module could be
+00123.00 . The two digits to the right of the decimal point have no sig-
nificance in this paricular model. However, the data format is always adhered
to in order to maintain cornpatability with other module types.

The maximum computational resolution of the module is 16 bits, which is less
than the resolution that may be represented by an analog data varable. This
may lead to round-off errors in some cases. For example, an alarm value may
be stored in a M10CC module using the 'HI' command:

Command: $1HI+12345.67M
Response: *

The alarm value may then be read back with the Read High (RH) command:

' Command: $1RH
Response: *+12345.60M

It appears that the data read back does not match the value that was originally
saved. The error is caused by the fact that the value saved exceeds the
computational resolution of the module. This type of round-off error only
appears when large data values saved in the module's EEPROM are read back.
in most practical applications, the problem is nonexistent.

Overload values of analog data are represented by +99999.99 and -89999.99 .

4.2
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Data read back from the Event Counter with the Read Events (RE) command is
in the form of a seven-digit decimal number with na sign or decimal point.

Round-off errors do not oceur on the event counter. For exampie:

Command: $1RE
Response: *0000123

The Digital Input, Digital Output, and Setup commands use hexadecimal
representations of data. The data structures for these commands are detailed in
the command descriptions.

Write Protection

Many of the commands listed in Table 4.1 are under the heading of "Write
Protected Commands'. These commands are used 10 alter setup data in the
module’s EEPROM. These commands are write protected to guard against ace-
idental loss of setup data. All write-protected commands must be preceded by a
Write Enable (WE) command before the protected command may be executed.

Miscellaneous Protocol Notes

The address character must fransmitted immediately after the command prompt
character. After the address character the module will ignore any character
below ASCIl $23 (except, of course, CR). This allows the use of spaces {ASCII
$20) within the command message for better readability if desired.

The length of a command message is iimited to 20 printable characters. [f a
properly addressed module receives a command message of more than 20
characters the module will abort the whole command seguence and no
response will resuif.

If a properly addressed module receives a second command prompt before it
receives a CR, the command will be aborted and no response will result,

Response Structure

Response messages from the M1000 module begin with either an asterisk * * -
(ASCIl $2A) or a question mark ' 7 * (ASCIl $3F) prompt. The ' ** prompt
indicates acknowledgment of a valid command. The * 2 prompt precedes an
ermor message. All response messages are terminated with a CR. Many
commands simply retumn a single " * ' character to acknowledge that the
command has been executed by the module. Other commands send data
information following the ' * ° prompt. The response format of all commands
may be found in the detailed command description.

The maximum response message length is 20 characters.

4-3
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A command/response sequence is not complete until a valid response is
received. The host may not initiate a new command until the response from a
previous command is complete. Failure to observe this rule wili resuft in
communications collisions. A valid response can be in one of three forms:

1) a normal response indicated by a’* ' prompt
2) an error message indicated by &' ? ' prompt
3) & communications time-out error

: ‘Wﬁen_ a module receives a valid command, it must interpret the command,
_perform the desired function, and the communicate the response back to the

host. Each command has an associated delay fime in which the module Is busy
calculating the response. If the host does not receive a response in an
appropriate amount of time specified in Table 4.1, a communications time-out
error has occured. After the communications time-out it is assumed that no
response data is forthcoming. This error usually results when an improper
command prompt or address is transmitted.

Long Form Responses

When the pound sign ' # ' command prompt is used, the module will respond
with a ‘long form' response. This type of response will echo the command
message, supply the necessary response data, and will add & two-character
checksum to the end of the message. Long form responses are used in cases
where the host wishes to verify the command received by the module. The
checksum is included to verify the integrity of the response data. The ' # '
command prompt may be used with any command. For example:

Command: $1RD (short form)
Response: *+00072.10

Command: #1RD (long form)
Response: *1RD+00072.10A4 (Ad=checksum)

Checksum

Checksum, a two character hexadecimal vaiue added to the end of a message,
verifies that the message received is exactly the same as the message sent.
The checksum ensures the integrity of the information communicated.

Cormmand Checksum

A two-character checksum may be appended to any command to the M100G
module as a user option. When a module interprets a command, it looks for the
two extra characters and assumes that it is a checksum. If the checksum is not
present, the module will perform the command normally. 1 the two extra
characters are present, the module will calculate the checksum for the

44
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message. i the calculated checksum does not agree with the transmittad
checksum, the module will respond with a 'BAD CHECKSUM' error message
and the command will be aborted. If the checksums agree, the command will
be executed. If the module receives a single extra character, it will respond with
a'SYNTAX ERROR' and the command will be abarted. For example:

Command: $1RD {no checksum)
Response: *+00072.10

. Command: $1RDEB (with checksum)
Response: *+00072.10

Command: $1RDAB (incorrect checksum)
Response: 7?1 BAD CHECKSUM

Command: $1RDE (one extra c¢haracter)
Response: ?1 SYNTAX ERROR

Response Checksums

If the long form ' # ' version of a command is transmitted 1o a module, a
checksum will be appended to the end of the response. For example:

Command: $1RD ' (short form)
Response: *+00072.10

Command: #{RD (iang formy)
Response: *1RD+00072.10A4 (Ad4=checksum)

Checksum Caleulation

The checksum is calculated by summing the hexadecimal values of all the
ASCIl characters in the message. The lowest order two hex digits of the sum
are used as the checksum. These two digits are then converted o their ASCH
character equivalents and appended to the message. This ensures that the
checksum is in the form of printable characters.

Exarnple: Append a checksum to the command #1DOFF

Characters: # 1 D O F F
ASCI hex values: 23 31 44 4F 48 46

Sum (hex addition) 23+ 31 + 44 + 4F + 46 + 46 = 173"

The checksum is 73 (hex). Append the characters 7 and 3 to the end
of the message: #DOFF73
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Example: Verify the checksum of a module response *1RD+00072.10A4
The checksum is the two characters preceding the CR: A4
Add the remaining character values:

* 1 R D +« 0 0 0 7 2. 1 0
2A+ 31+ 52+ 44+ 2B+ 30+ 30+ 30+ a7+ 32+ 2E+ 31+ 30=2A4

= The two lowest-order hex digits of the sum are A4 which agrees with the
transmitted checksum.

Noie that the transmitted checksum is the character string equivalent to the
caleulated hex integer. The variables must be converted to like types in the host
sofiware to determine equivalency.

If checksums do not agree, a communications emor has occurred.

If 2 module is setup to provide linefeeds, the finefeed characters are not
included in the checksum calculation.

Parity bits are never included in the checksum calculation,

46
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Tabie 4.1 M1000 Command Set

Command and Definition

Dl Read Alarms/Digital Inputs
DO  Set Digital Outputs

ND  New Data

RD." . Read Data

RE " Read Event Counter

RL  Read Low Alarm Value
RH  Read High Alarm Value
RS Read Setup

RZ ReadZem

WE  Wrnte Enable

Write Protected Commands,

CA  Clear Alarms

CE Clear Bvenis

CZ ClearZero

DA Disable Alarms

EA  Enable Alarms

HI Set High Alarm Limit
LO  Set Low Alarm Limit
RR Remote Rezet

SU  Setup Module

SP  Set Setpoint

TS  Trim Span

TZ Trim Zera

Typical
Command
Message
(3 prompt)
$101
$1DOFF
$1ND
$1RD
$1RE
$1RL
$1RH
$1RS
$1RZ
$1WE

$1CA

$1CE

$1CZ

$1DA

$1EA
$1HI+12345.67L
$1LO+12345.67L
$1RR
$18U31070142
$15P+00600.00
$1T5+00600.00
$1TZ2+00000.00

Typical
Response
Meassage

*0003
*+30072.00
*+00072.00
*0000107
*+00000.00 L.
*+00510.00 L
*31070142
*+00000.00

+ & » & =% 4 % 3 = F *

4-7
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M1000Q User Commands

Note that in all command and response examples given below, a carriage
return is implied after every character string.

Clear Alarms (CA)

The clear alarms command turns both the Hl and LO alarms OFF. This com-
mand .does not affect the enable/disable or momentary/latching alarm con-
. .. . ditions:“The alarms will continue to be compared to the input data after the CA
-~ command is given. In cases where the alarm condition parsists, the alarms will
e set at the end of the next input data conversion. The primary purpose of the
CA command is to clear latching alarms. See the Alarms section for more

information.

Command: $1CA
Response: *

Command: #1CA
Response: *1CADF

Clear Events (CE)
The Clear Events command clears the events counter to 0QG0o000.

Command: $1CE
Response: *

Command: #1
Response: *1CEE3

Note: When the events counter reaches 9999989, it stops counting. A GE com-
‘mand must be sent to resume counting.

Clear Zero (CZ)

The Clear Zero command clears the output offset register value to +00000.00.
This command clears any data resulting from a Trim Zero (TZ) or SetPoint (5F)
command.

Command: $1CZ
Response: *

Command: #1CZ
Response: *1CZF8

4.8

T Y . . .. . -



FEE-13-268E@1 16:19 KEITHLEY HETWORK MEAS. FP.&a3

Disable Alarms (DA)

Most models in the M1000 series feature LO/DOC and HI/DO1 pins on the
module connector. These pins serve a dual function and can be used to output
either the alarm outputs or digital outputs 0 and 1. The Disable Alarms
command is used to connact the digital outputs 0 and 1 to the connector pins.
The alarm settings are not affected in any way except that the alarm outputs are
disconnected from the module connector. The alarm status can still be read
with the Digital Input (DI) command. The complement to the DA command is the

. Enable Alarms (EA) commang,

Cornmand: $1DA
Response; *

Command: #1DA
Response: *1DAED

Digital Input (DI)

The DI command reads the status of the digital inputs and the alarms. The res-
ponse to the DI command is four hex characters representing two bytes of data.

The first byte contains the alarm status. The second byte contains the digital
input data.

Command: $1DI
Response: *0003

Command: #1014
Response: *1DI0003AB

Listed below are the four possible alarm states in the first digital input byte and
their hex values.

00 Both Hiand LO alarms off.
01 Hlatarm off. LO alarm on.
02 Hlalarmon. LO alarm off,
03 Both Hl and LO atlarms on.

The second byte displays the hex value of the digital input status. The number
of digital inputs varies depending on module type.

Digital Inputs _ DI7 DIS_DI5S Di4 DI3 DI2 DI1_DIo

Data Bits / 6 5 4 3 2 1 0

For example: A typical response from a $1DI command could be: *01FE. This
response indicates that the HI alarm is off, the LO alarm is on, DI0 = 0 and all
other digital inputs are = 1.
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Al digital inputs that are not implemented or left unconnected are read as 1"

Digital input 0 serves a dual function. It is both a digital input and the Event
Counter input.

When reading digital inputs with a checksum, be sure not to confuse the
checksum with the data.

Digital Output (DO)

“The DO command controls eight bits of digital outputs on the maodule connector.
“The number of digital cutputs implemented depends on the model used. The

digital outputs allow the module to control extemnal circuits under host
command. The DO command requires an argument of two hex characters
specifying the eight bits of output data.

Digital Outputs _ DO7_DO8 DO5 DO4  DO3 DO2__DO1 DO
Data Bits 7 6 5 4 3 2 1 0

The electrical implementation of the digital output consists of open-collector
transistors wired to the module connector. |f a digital output is set to '1° the

. gorresponding transistor is turned on and sinks current. Note that when a digital

output bit is set to 1" the electrical output is near 0 volts. If a digital output is set
to '0' the corresponding transistor is tumed off and sinks no current,

Assume a module has two digital outputs, and you wish to turn both outputs on
{sinking current). Set data bit 0 and data bit 1 to "1". Since the module has only
two digital outputs, all the other bits are ‘'dont cares’. For example, this
command will furn both outputs 'on":

Command: $1DOFF
Response: *

Totum both outputs off you could use the command:

Command: $1D000
Response: *

.18

Digital outputs 0 and 1 share connector pins with the HI and LO alarms. The -

Disable Alarms (DA) command is used to configure these pins as digital
outputs,

Digital output seftings are not stored in nonvolatile memory. If a power failure
occurs, all digital outputs will be set to 0 upon power up,

The DO command is the only means of changing digital outputs. There is no
software provision to read the state of the digital outputs.

4-10
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Enable Alarms (EA)

Digital cutputs DOO/L.O and DO1/H] serve a dual purpose as digital eutputs and
alarms. Digital output 0 is shared with the LO alarm and digital output 1 is
shared with the H! alarm. The Enable Alarms (EA) command configures the
shared outputs to indicate alarm conditions and disconnects digital outputs 0 and
1. The EA command only affects the slectrical output of the alarms to the pins.
The alarm status can be read at any time with the Digital Input (D1) command.
.The complement to the EA command is the Disable Alarms (DA) command.

| Command: $1EA
Response: *

Command: #1EA
Response: *1EAEf

High Alarm Limit (HI)

The high alarm command sets the value and type of the high alarm. The data
specified by the Hl command is stored in nonvolaile memoty and compared with the
sensor data after every A/D convarsion. The high alarm is activated ifthe in put data
is greater than the vaiue stored by the Hi command. The high alarm status may be
réad using the Digital Input (DI) command. The alarm may be used to activate a
digital output by using the Enable Alarms (EA) command. The HI command also
specifies whether the high alarm is momentary or latching. A letter indicating the

alarm type, "L" for latching or "M" for momentary, must follow the alarm value. For
example:

Command: $1HI+00100.00M
Response: *

Command: #1HI+00100.00M
Response: *1HI+00100.00ME3

The alarm limit should be set within the output range of the module. I the alarm limit
is set beyond the output range, the alarm will be activated only on an overioad

condition- :

The high alarm vaiue may be read back with the Read High Alarm (RH) command.

A latched alarm may be cleared with the Clear Alarms (CA) command. More
information on alarms may be found in the Digital VO section.

411
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Low Alarm Limit (LO)

The low alarm command sats the value and type of the low alarm. The data specified
with the LO commancd is stored in nonvolatile memory and compared with the sensor
data after every A/D conversion. If the input data is less than the low limit, the low
alarm is activated. The low alarm status may be read using the Digital Input (D)
command. The alarm may be used to activate a digital output by using the Enable
Alarms (EA) command. A letter indicating the alarm type, "L" for latching or "M" for
momentary, must follow the alarm vaiue. For example:

Command: $1LO+00000.00M
Response: ~

Command: #1L0O+00000.00M
Response: *1L0O+00000.00MEC

The alarm limit should be set within the output range of the module. if the alarm limit
is set beyond the autput range, the alarm will be activated only an an overload
condition.

The low fimit value may be read back with the Read Low Limit (RL) command.
More information on alarms may be found in the Digital /O section.
New Data Command (ND)

The New Data (ND) command is a variation of the Read Data (RD)} command used
10 read sensor data from the module. The ND command guarantees that the output
data has not been previously read.

The M1000 module acquires anaiog input data eight times a second and stores the
result in the output buifer (see Figure 2,1). The Read Data (RD) command simply
reads the results stored in the output buffer. A fast host communicating at a high
baud rate could possibly read the output buffer several times before the information
is updated with a new A/D conversion. This resuits in redundant information which
may be confusing or may be a waste of host processor time.

. Associated with the output buffer is the New Data Flag (see Figure 2.1). This flag

is cleared each time an RD or ND command is performed. The flag is set when the
module's microprocessor ivads the output buffer with the result of the most recent
A/D conversion. The ND command will output data only when the New Data Flag
is set. Ifthe flag is cleared when an ND command is received, the module will wait
until new data is present in the output buffer before respanding to the command.
Thus, the output data obtained with an ND command is always the result of 2 new
A/D conversion.

4-12
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The ND command is especially useful with computers that handle communications
onaninterrupt basis, The ND command may be used to get the maximum possible
throughpurt without producing redundant data,

Command: $1ND
Response: *400072.00

Command: #1ND
Response: *1ND+00072.009F

A special condition exists whan using the ND command with the M1 600 frequency/

Pulse modules. These modules differ from the other sensor input modules in that
they require an input trigger signalto obtain new data. if no signal exists on the input
of the M1600, an ND command wilt wait indefinitely for new data and the module will
not respond.

In order to escape thig condition, a single control-C ($03) may be issued by the host
to abort the ND command. The aborted ND command will respond with the data
value currently stored in the output buffer. Be aware that on an RS-485 system, the
coniroi-C character may imerfere with the ND output data, causing a communica-
tiens collision.

Read Data (RD)

The read data command is the basic command used to read the buffered sensor
data. The output buffer (Figure 2.1) allows the data to be read immediately without
waiting for an input A/D conversion. For exampile:

Command: $1RD
Response: *+00072.00

Command: #1RD
Response: *1RD+00072.10A4

Since the RD command is the most frequently used command in normal operation,
a special shortened version of the cammand is available. If 2 module is addressed
without a two-letter command, the module interprets the stingasan RD command.

Command: $1
Response: *+00072.10

Command: #1
Response: *1RD+00072.10A4

4-13



FEE-13-=28@1 16:21 KEITHLEY HETWORK MEAS. P.14

READ EVENTS (RE)

The Read Events command reads the number of events that have been accumu-
lated in the Events Counter. The output is a seven-digit decimal number. For
example:

Command: $1RE
Response: *0000107

; o Command: #1RE
e T Response: *1RE00001074A

The maximum accumulated count is 99399993, When this count is reached, the
Events Counter stops counting. The counter may be cleared at any time with the
Clear Events (CE) command.

The Event Counter count is not stored in nonvolatile memory. if power is removed,
the Event Counter will reset {0 all 0's upon power up.

The Remote Reset (RR) command or a line break does not effect the value of the
Event Counter.

| When reading the Event Counter with a checksum, be sure net {o confuse the
t thecksum with the data. -

Read High Alarm (RH)

The Read High alarm command reads the vaiue and type ofthe high alarm previously
loaded by the Hl command. The alarm type can be either latching or momentary. A
letter indicating the alarm type, "L" for latching or "M" for momentary, will foilow the
alarm value. For exampie:

Command: $1RH
Response: *+00510.00L

Command: #1RH
Response: *1RH+00510.00LF0

e R e e

T o e Bt vy B s i

The RH command may be used to verify the data loaded into nonvolatile memory by
the HI command.

4-14
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Read Low Alarm (RL)

The Read Low alarm command reads the value and type ofthe low alarm. The alarm
type can be either latching or momentary. A letter indicating the alarm type, "L" for
latching or "M" for momentary, will follow the alarm value. For example:

Command: $1RL
Response: *+00000.00L

T Command: #1RL
‘Response: *1RL+00000.00LEE

The AL command may be usedto verity dataloaded intothe nonvolatile memory with
the LO command.

Remote Reset (RR)

The reset command allows the hast to perform a program reset on the module's
microprocessor. This may be necessary ifthe module'sinternal programis disrupted
by static or other electrical disturbances. Once a reset command is received, the

module will recalibrate itself. The calibration process takes approximately 2
seconds. For example:

Command: $1RR
Response: *

Command: #1RR
Response: *1RRFF

In general, the state of the digital outputs and the event counter will not be affected
by the RR command. However, if data in the microprocessor's RAM (Random
Access Memory) has been lost, the RR command will resutt in a full power-up reset.

Any commands sent to the module during the self-calibration seguence will result in
a NOT READY error.

:uuu:-:ul:‘lﬂl:lﬂEﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂﬁﬂiu“uuﬂﬂﬁﬂﬂﬂ
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Read Setup (RS)

The read setup command reads back the setup information lcaded intc the module’s
nonvolatile memory with the SetUp (8U) command. The response to the RS
command is four bytes of information formatted as eight hex characters.

Command: 3$1RS
Response: *31070142

. Command: #1AS
Response: *1RS3107014292

The response centains the module's channel address, baud rate, averaging con-
stants, °C/°F, and other parameters, Refer to the setup command (SU), and the

Setup section of this manual for a full list of parameters contained within the setup
information.

When reading the setup with a checksum, be sure notto confuse the checksum with
the setup informatian.

Read Zero (RZ)

The Read Zero command reads back the value stored in the Quiput Offset Register
(Figure 2.1).

Command: $1RZ
Response: *+00000.00

Command: #1RZ
Response: *1RZ+00000.00B0

The data read back from the Qutput Offset Register may be interpreted in several
ways. The commands that affect this value are the Trim Zero (TZ), SetPoint (SP),
and Clear Zero (CZ).

4-16
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Setpoint (SP)

The data specified by the setpoint cornmand is muiltiplied by -1 and loaded into the
Cutput Offset Register (Figure 2.1 ). The 8P cornmand is useful in on-off controlier
applications and is desctibed in detail in the Digital /O section of this manual. The
SP command may be used to null out sensor data to obtain a deviation output when
the RD or ND commands are used.

- .. Command: $1S5P+00450.00
" Response; *

Command: #1SP+00450.00
Response: *1SP+00450.0080

Itis possible to load setpoint data that is beyond the output range of the sensor. In
this case, the setpoint can never ba reached by the sensor data unless an overload
is present.

To clear a setpoint, use the Clear Zero (CZ) command.

The SP command will write ovar any data written into the Qutput Offset Register by
the Trim Zero (TZ) command. lf the Qutput Offset Register is used as a trim value,
this must be accounted for by the host before using the SP command. The value
stored in the offset register may be read back using the Read Zaro (RZ) command.

The setpoint data or trim data in the Qutput Offset Register is saved in nonvolatile
memory.

Setup Command (SU)

Each M1000 module contains an EEPROM (Electrically Erasable Programmable
Read Only Memory) which is used to store module setup information such as
address, baud rate, parity, eic. The EEPROM s a special type of memory that will

‘retain information even if power is removed from the module. The EEPROM is used

1o replace the usual array of DIP switches normally used to configure electronic
equipment.

The SetUp command is used to modify the user-specified parameters contained in
the EEPROM to taylor the module to your application. Since the SetUp command
i$ 0 important to the praper operation of a module, a whole section of this manual
has been devoted to its description. See Section 5. '

4-17
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The S command requires an argument of eight hexadecimal digits to describe four
bytes of setup information:

Command: $1SU31070182
Response: *

Command: #15U31070182
Response: *15U3107018299

Trim Span (TS)

The tim span command is the basic means of trimming the accuracy of 2 M1000
sensor module. The TS command loads a calibration factor into nonvolatile memory
to trim the full-scale output of the signal conditioning circuitry. ft is intended oniy to
compensate for long-term drifts due to aging of the analog circuits, and has a useful
trim value of £10% of the nominal calibration set at the factory. Itis not intended to
be usedto change the basic transfer function of the module. Fullinformation on the
use of the TS command may be found in the Caiibration section.

Command: $1TS+00500.00
Response: *

Command: #1TS5+00500.00
Response: *1TS+00500.00B0

Caution! TS is the only command associated with the span trim. There is no
provision {o read back or clear erroneous information loaded by the TS command.
Unwarranted use of the TS command may destroy the calibration of the unit which
can only be restored by using laboratory calibration instruments in a controlled

gnvironment.
Trim Zero (T2Z)

The Trim Zero command is used to load a value into the Qutput Offset Register
(Figure 2.1) to null out an undesirable offset in the output data. it may be used o trim
offsets created by sensors such as strain gages. It may also be used to null out data
to create a deviation output.

Example: Assume a M1511 bridge input module is being used with a load delo
weight measurement. An inital reading of the load cell with no waight
applied may reveal an initial offset error:

Command: $1RD
Response: *+00005.00
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With no weight applied, we would like to trim the outputto read zero. To trim
the system, use the TZ command and specify the desired output reading:

Command: $1TZ+00000.00 (zero output)
Response: *

The TZ command will load a data value into the QOutput Offset Register to force the

output to read zero. The moduie will compensate for any previous value loaded into
- the Qutput Offset Register. If another output reading is taken, it will show that the
offset has been eliminated:

Command: $1RD
Response: *3+00000.00

Although the TZ command is most commonly used to nuil an output to zero, it may

be used to offset the output to any specified value. Assume thatwith the previously
nulled load cell system we performed this command:

Command: $1TZ-000100.00
Response: *

The new data output with no ioad applied would be:

Command: $1RD
Response: *-000100.00

The ivad cell output is now offset by -100.

The offset value stored by the TZ command is stored in nonvolatile memory and may

be read back with the Read Zero (RZ) command and cleared withthe Clear Zero (CZ)
command.

The SetPoint (SP) command will write over any value loaded by the TZ command,

Write Enable (WE)

Each MetraByte module is write protected against accidental changing of alarms,
limits, setup, or span and zero trims. To change any of these write protected
parameters, the WE command must precede the write-protected command. The
respanse to the WE command is an asterisk indicating that the moduie is ready to
accept a write protected command. Afterthe write-protected command is sucoess-

~ fully completed, the module becomes automatically write disabled. Each write-

TuEEEUBUUUHUUGUODHHBUHUUU BT OO D]

4-19



FEE-13-26881 16:23 KEITHLEY HETWORK MEAS. P.2a

protected command must be preceded individually with a WE command. For
example:

Command: $1WE
Response: *

Command: #1WE
Rasponse: “TWEF7

.. If a;module is write enabled and the execution of a command resuits in an error

~message other than WRITE PROTECTED, the module remains write enabled until
a command is successfully completed resulting in an " * ' prompt. This lets the user
corract the command error without having to execute another WE command.

ERROR MESSAGES

The M1000 moduies feature extensive error checking on input commands to avoid
erroneous operation. Any errors detected will result in an error message and the

command will be aborted.

All error messages begin with "?", followed by the channel address, a space, and the
emor description, The error messages have the same format for eitherthe ' $ " or’
# ' command prompts. For example:

21 SYNTAX ERROR

There are eight possible error messages, and each error message description
begins with a different character. This makes it easy for a computer program to
identify the error without having to read the entire string.

ADDRESS ERROR

There are four ASCli values that are illegal for use as a module address: NULL ($00),
CR ($0D), $ ($24), and # ($23). The ADDRESS ERROR will occur when an attempt
is made to load an illegal address into a module with the SetUp (SU) command. An
attempt to load an address greater than $7F will also produce an error.

BAR CHECKSUM

This erroris caused by an incorrect checksum included in the command string. The
module recognizes any two hex characters appended to a command string as a
checksum. Usually a BAD CHECKSUM error occurs due to noise orinterference on
the communications line. n many cases, repeating the command will solve the
problem. It the error persists, either the checksum is being calculated incorrectly or
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there is a problem with the communications channel. In some cases, more reliable
transmissions may be obtained by using a lower baud rate,

COMMAND ERROR

This error occurs whenthe two-character commandis not recognized by the module.

Often this error results when the command is sent with lower-case letters. All valid
commands are upper-case.

NOT-READY

It 2 module is reset, it performs a self-calibration routine which takes 2-3 seconds to

complete, Any commands sent to the module during the self-calibration period will
resultin a NOT READY error. When this occurs, simply wait a couple seconds and
repeat the cornmand.

The module may be reset in four ways. g power-up reset, 2 Remote Reset (RR)
command, & line break, or an internal reset. All modules contain a 'watchdog' timer
to ensure proper operation of the microprocessor. The timer may be tripped if the
MICroprocessor is axecuting its program impropetly due to powertransients or static
discharge.

l{the NOT READY error persists for more than 30 seconds, check the power supply
to be sure it is within specifications. '

PARITY ERROR

A parity error can only occurifthe modulg is setup with parity on (see Setup). Usually
a parity error results from a bit error caused by intetference on the communications
line. Random parity errors are usually overcome by simply repeating the command.
If too many errors aceur, the communications channel may have to be improved or
a stower baud rate may be used,

A consistent parity error will result if the host parity does not match the module parity.
in this situation, the easiest solution may be to change the parity in the hostto obtain

communication. At this point the parity in the maduie may be changed to the desired
value with the SetUp (SU) command.

The parity may aiso be changed or turned off by using the Default Mode.

SYNTAX ERROR

A SYNTAX ERROR will result if the structure of the command is not correct. This
is caused by having too few ortoo many characters, signs or decimal points missing
orin the wrong place. Table 4.1 fists the correct syntax for all the commands.
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VALUE ERROR

This error resuits when an incorrect character is used as a numerical value. Data
values can only contain decimal digits 0-9. Hex values used in the SetUp {8U)) and
Digital Output {DO) commands can range from 0-F.

WRITE PROTECTED

‘ Ail commands that write data into nonvolatile memory are Write-protected {0 prevent

accidental erasures. These commands must be preceded with a Write Enable (WE)
command or else a WRITE PROTECTED error will result.

y 422

A
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CHAPTER 5
SETUP INFORMATION & COMMAND

The MetraByte M1000. medules feature a wide choice of user configurable
options which gives them the flexibility to operate on virtually any computer or
terminal based system. The user options include a choice of baud rate, parity,
address, and many other parameters.  The particular choice of options for a
module is referred to as the setup information.

The setup information is loaded into the module using the SetUp (SU)
command. The SU command stores 4 bytes (32 bits) of setup information into
a nonvolatile memory contained in the MetraByte module. Qnce the information
is stored, the module can be powered down indefinitely (10 years minimum})
without losing the setup data. The nonvolatile memory is implemented with
EEPROM so there are no batteries to replace.

The EEPROM has many advantages over DIP switches or jumpers normally
used for option selection. The module never has to be opened because all of
the options are selected through the communications port. This allows the
setup to be changed at any time even though the module may be located
thousands of feet away from the host computer or terminal. The setup
information stored in a module may be read back at any time using the Read
Setup command (RS).

The following options can be specified by the SetUp command:

Channel address (124 values)
Linefeeds

Parity {odd, even, none)

Baud rate (300 to 38,400)

Alarm enable/disable

Alarm momentary/latching

CJC disable (M1300 series)

RTD 3/4 wire (M1400 series)
Positive/negative edge trigger (M1600 series)
Fahrenheit/Celsius

Echo

Communication delay (0-6 characters)
Number of displayed digits
Large-signal filter constant
Small-signal filter constant

Each of these options will be described in detail below. For a quick look-up
chart on all options, refer to Tables 5.1-4. Once you are completely familar with
the setups, you can refer to Table 56 for a summary of all of the setup
information.
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Command Syntax

The general format for the SetUp (SU) command is:
$1SU[byte1][byte 2][byte 3][byte 4]

A typical SetUp command would ook ike: $18U31070182.

Notice that each byte is represented by its two-character ASCII equivalent. In
this example, byte 1 is described by the ASCIl characters '31' which is the
equivalent of binary 0011 0001 (31 hex). The operand of a SU command must
contain exactly 8 hex (0-F) characters. Any deviation from this format will result
in 2 8YNTAX ERROR. The Appendix contains a convenient hex-to-binary
conversion chart.

For the purposes of describing the SetUp command, 'bit 7' refers to the highest-
order bit of a byte of data. 'Bit 0" refers to lowest-order bit:

'bit number’;

7
hinary data: 0 0

6 54 3210
011 0 0 1 =8$31(hex)

The SU command is write protected to guard against erroneous changes in the
setup data; therefore each SU command must be preceded by a Write Enable
(WE) command. To abort an SU command in progress, simply send a non-hex

character (an X' for example) to generate a SYNTAX ERROR, and try again,

caution: Care must be exercised in using the SU command. Improper use
may result in changing communications parameters (address, baud rate, parity)
which will result in a loss of communications between the host and the module.
In some cases the user may have to resort to using Default Mode to restore the
proper setups. The recommended procedure is to first use the Read Setup (RS)
command to to examine the existing setup data before proceeding with the SU
command.

Byte 1

Byte 1 contains the module (channel) address. The address is stored as the
ASCI! code for the string character used to address the module. In our example
command $185U31070080 , the first byte '31" is the ASCII code for the character
"1". If our sample command is sent o a module, the EEPROM will be loaded
with the address '1°, which in this particular case remains unchanged. To
change the module address to '2', byte 1 of the SetUp command becomes ‘32,
which is the ASCII code for the character 2.  Now the command will look like
this: $15U32070080. When this command is sent, the module address is
changed from ‘1" to "2'.

The module will no longer respond to address '1"..

32
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When using the SU command to change the address of a module, be sure to
record the new address in a place that is easily retrievable. The only way to
communicate with & module with an unknown address is with the Default Mode.

The most significant bit of byte 1 (bit 7) must be set to '0". In addition, there are
four ASCII codes that are illegal for use as an address. These ¢odes are $00,
$0D, $24, $23 which are ASCII codes for the characters NUL,, CR, $, and &.
Using these codes for an address will cause an ADDRESS ERROR and the
setup data will remain unchanged. This leaves a total of 124 possible
addresses that can be loaded with the SU ecommand. It is highly recommended
that only ASCII codes for printable characters be used (321 to $7E) which
greatly simplifies system debugging with a dumb terminal. Refer to Appendix A

for a list of ASCIl codes. Table 5.1 lists the printable ASCII codes that may be
used as addresses.

Table 5.1 Byte 1 ASCII Printable Characters,

HEX ASCIl |HEX AsCl |HEX Ascl IHEX Ascl
21 ] 3A 51 @ 68 h
2 v 3B 52 R 69 i
25 % |3c < 53 S 6A
2% & 3D = 54 T 6B Kk
27 3E 55 U 6C |
28 3F 2 56 V 6D m
29 ) a8 @ 57 W 6C n
2A * 41 A 58 X 6F o
2B & 42 B 59 Y 70 p
2c 43 C 5A 2 71 q
2D - |4 D 5B | 72 r
2E . 45 E 5¢ 73 s
2F a8 F 5D 74t
30 o a7 G 5E A 75 u
311 48 H 5F 7% v
32 2 49 | 80 77w
33 3 4A J 61 a 78 X
34 4 a8 K 62 b 79 vy
35 5 ac |, 63 ¢ 7A 2z
36 6 ab M 64 d 7B {
37 7 4E N 65 e 7C |
38 8 4F O 66 f 7D }
39 9 50 P 67 g 7E ~

3-3
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Byte 2

Byte 2 is used to configure some of the characteristics of the communications
channel; linefeeds, parity, and baud rate.

Linefeads

The most significant bit of byte 2 (bit 7) controls linefeed generation by the
module,  This option can be usefu! when using the module with a dumb
terminal. All responses from the M1000 are terminated with a carriage return
(ASCII $0D). Most terminals will generate a automatic linefeed when a carriage
return is detected. However, for terminals that do not have this capability, the
MetraByte module can generate the linefeed if desired. By setting bit 7 to '1' the
module will send a linefeed (ASCII $0A) before and after each response. If bit 7
"~ is cleared (0), no linefeeds are transmitted.

When using the '# command prompt, the linefead characters are not included
in the checksum calculation. :

Parity

Bits 5 and 6 select the parity to be used by the module. Bit 5 turns the parity on
and off. If bit 5is 0", the parity of the command string is ignored and the parity
hit of characters transmitted by the module is set to 1",

If bit 5 is '1', the parity of command strings is checked and the parity of
characters output by the module Is caleulated as specified by bit 6.

It bit 6 is '0", parity is even; if bit 6 is 1", parity is odd.

It a parity error is detected by the module, it will respond with 2 PARITY ERROR
message. This is usually caused by noise on the communications line.

If parity setup values are changed with the SU command, the response to the
SU command will be transmitted with the old parity setup. The new parity setup
becomes effective immediately after the rosponse message from the SU
command.

Baud Rate

Bits 0-2 specify the communications baud rate. The baud rate ean be selected
from eight values between 300 and 38400 baud. Refer to Table 5.2 for the
desired code,

The baud rate selection is the only setup data that is not implemented directly
after an SU command. In order for the baud rate to be actually changed, a
module reset must occur. A reset is performed by sending a Remote Reset (RR)
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command, performing a fine break (see Communications), or powering down.
This extra level of write protection is necessary to ensure that communications
to the module is not accidently lost. This is very important when changing the
baud rate of an RS-232¢ string. For more information on changing baud rate,
refer to the Communications section.

Let's run through an example of changing the baud rate. Assume our sample
module contains the setup data value of '31070080". Byte 2 is '07". By referring
to the SU command chart we can determine that the module is set for no
linefeeds, no parity, and baud rate 300. I we perform the Read Setup
command with this module we would get:.

Command: $1RS
Response: *31070080

Let's say we wish to change the baud rate to 9600 baud. The code for 9600
baud is '010" {from Tabie 5.2). This would change byte 2 to '02". To perform the
SU command we must first send a Write Enable command because SU is write
protected:

Command: $IWE
Response:; *

Command: $1SU31020080
Response; *

This sequence of messages is done in 300 baud because that was the original
baud rate of the module. The module remains in 200 baud after this sequence.
We can use the Read Setup (RS) command to check the setup data:

Command: $1RS
Response: *31020080

Natice that although the module is communicating in 300 baud, the setup data
indicates a baud rate of 9500 (byte 2 = '02"). To actually change the baud rate
to 8600, send a Remote Reset (RR) command (RR is write protected):

Command: $1WE
Response: +

Command: $1RR
Response: *

Up to this point all communications have been sent at 300 baud. The madule
will not respond to any further communications at 300 baud because it is now
running at 9600 baud. At this point the host computer or terminal must be set to
9600 baud to continue operation.

3-5
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If the module does not respond to the new baud rate, most likely the setup data
is incorrect. Try various baud rates from the host until the module responds.
The last resort is to set the module to Default Mode where the baud rate is

always 300.

Setting a string of RS-232C modules to a new baud rate requires special
consideration. Referto the Communications section for instructions.

Bits 3and 4

These two bits of byte 2 are not used by the M1000 series and should be set 1o
0. .

Table 5.2 Byte 2: Linefeed, Parity and Baud Rate.

BYTE2
FUNCTION DATA BIT

7 6 5 4 3 210
LINEFEED 1
NO LINEFEED 0
NO PARITY 00
NO PARITY 10
EVEN PARITY o1
ODD PARITY 11
NOT USED X X
38400 BAUD 009
19200 BAUD 001
2600 BAUD 010
4300 BAUD g 1 1
2400 BAUD 1 00
1200 BAUD 1 0 1
€00 BAUD 11 0
300 BAUD 111

P.B5-14
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Byte 3

This byte contains the setup information for several seidom-used options. The
default value for this byte is "01".

Alarm Enable

Bit 7 determines if the outputs from the LO and HI alarms are connected to
madule terminal block. If the value is '0' the alarms are not connected to the
terminal block. In this condition the outputs are controlied by the Digital Output
(DO) command. If bit 7 is '1" the alarms are connected to the terminal block.
This bit is also controlled by the Enable Alarms (EA) command which sets the
bitto "1". The Disable Alarms (DA) command clears the bit 1o '0".

Low Alarm Latch

Bit 6 determines whether the LO Alarm is latching or momentary. A '1' indicates
that the alarm is latching; '0' indicates a momentary alarm, Bit 6 is also
controlled by the LO Alarm (LO) command.

High Alarm Latch

Bit 5 determines whether the HI Alarm is latching or momentary. A'1’ indicates
latching,  Bit 5 is also controlied individually by the HI Alarm (HI) command.

Disable CJC
RTD 3/4 Wire
Trigger Edge Select

The setup information stored in bit 4 has different meanings depending on the
M1000 model number.

Disable CJC; this functions pertains only to the M1300 series of thermocouple
input modules. If the bit is set to "' the Cold Junction Compensation is
disabled. The module calculates the temperature output with a fixed cold
junction temperature of 0°C. This setup is useful for calibrating the module or in
cases where remote CJC is used. Normally this bit is cleared to 0.

RTD 3/4 Wire; this functions pertains only to the M1400 series of RTD input
modules. if the bit is set to 1", the module provides the correct lead-
compensation calculation for 4-wire RTD's. if the bit is clearad to '0', the module
calculates the comect lead compensation for 3-wire RTD's. Measurement errors
may result if the module is not set to the correct sensor type.

Trigger Edge Select; this function pertains only to the M1B800 series
frequency and pulse modules. Bit 4 determines the polarity of the edge used 1o
trigger the measurement cycle. If bit 4 is '1' then the measurement cycle is

5.7
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started on a positive-going edge. The measurement cycle is started on the
negative-going edge if bit 4 is '0". In general, this setup has very little effect on
frequency inputs. |t is primarily used with pulse inputs where the pulse train
deviates from 50% duty cycle.

Celsius/Fahrenheit

The default scaling for temperature output modules is Celsius which is selected
by making bit 3 = 0. To change the sealing to Fahrenheit, set bit 3 to '1", All
modules that do not have temperature output must have bit 3 cleared to zero.
The sealing factors are operative only on the sensor data; HI and LO limits and

setpoints must be modified by appropriate commands to reflect gz scaling
change (see Figure 2.1 )-

- Echo

When bit 2 is set 1o "1, the M1000 module will retransmit any characters it has
received on the communications fine. This option is necessary to 'daisy-chain’
mutiple RS-232C modules. Eche Is optional for systems with a single RS-232C
module. Bit 2 must be cleared to '0' on RS-485 models. Ses the
Communications section for a mare complete description.

Delay

Bits 0 and 1 specify a minimum turn-around delay between a command and the
module response. This delay time is useful on host systems that are not fast

In some systems, such ag IBM BASIC, a carriage return (CR) is always followed
by a linefeed (LF). The M1000 moedules will respond immediately after a
command terminated by a CR and will ignore the linefeed. Yo avoid g
communications collision betwean the linefeed and the module response, the
module should be setup to delay by 2 units,

5-8
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Table 5.3 Byte 3 Cptions.

BYTE 3

[ FUNCTION DATA BIT
76543210

ALARMS OFF 0

ALARMS ON 1

HIGH ALARM MOMENTARY 0

HIGH ALARM LATCHING

LOW ALARM MOMENTARY

LOW ALARM LATCHING

CJC ( D1300'S )

NO CJC ( D1300'S )

3 WIRE ( D1400'S )

4 WIRE ( D1400'S )

- STARTING EDGE ( D1600'S )

+ STARTING EDGE ( D1600'S )

IO =D

CELSIUS

FAHRENHEIT

NOQ ECHO

ECHO

NO DELAYS

2 BYTE TIME DELAYS

4 BYTE TIME DELAYS

6 BYTE TIME DELAYS

“~lolialo

5-9
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Byte 4

This setup byte specifies the number of displayed digits and the digital filter time
constants,

Numnber of displayed digits

For ease of use, the data cutputs of all M1000 modules are standardized to a
common 7-digit output consisting of sign, 5 digits, decimal point, and two more
digits. Typical output data looks like: +00100.00. However, best-case resolu-
tion of the A/D converter is 1 part in 50,000 or about 4 1/2 digits. In some cases,
the resolution of the output format is much greater than the resolution of the
measurement system. In such cases, the trailing digits of the response would
display meaningless information. Bits 6 and 7 are used to insert trailing zeros
into the output data to limit the output resolution and mask-off meaningless

digits.

Bit7 Bit6

0 0 XXXX0.00 (4 displayed digits)
0 1 XXXXX.00 (5 displayed digits)
1 0 XXXXX.X0 (6 displayed digits)
1 1 XXXXX.XX (7 displayed digits)

For example, the M1411 mode! for RTD's has .1 degree output resolution. The
appropriate number of digits for this module is 8, to mask off the -01 digit which
has no meaningful data. In some cases, the user may want to limit the output
resolution to 1 degree. To do this, select bits 6 and 7 to display 5 digits. With
this selection, the rightmost-two digits will always be setto'0".

The number of displayed digits affects only data received from an RD or ND
command.

Large Signal Filter, Bits 3,4,5
Small Signal Filter, Bits 0,1,2

The M1000 series modules contain a versatile single-pole, low-pass digital filter
10 smooth out unwanted noise caused by interference or small signal variations.
The digital filter offers many advantages over traditional analog filters. The
filtering action is done completely in firmware and is not affected by component
drifts, offsets, and circuit noise typically found in analog filters. The filter time
constant is programmable through the SetUp (SU) command and can be
changed at any time, even if the moduie is remote from the host,

The digital filter features separate time constants for large and small signal
variations. The Large Signal Filter time constant is controlled by bits 3,4,5. This
time constant is used when large signal variations are present on the input. The

3-10
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Small Signal Filter time comstant is controlled by bits 0,1,2. This filter time
constant is automatically selected when input signal variations are small. The
Microprocessor in the MetraByte module automatically selects the correct filter
constant after every A/D conversion. The constant selected depends on the
magnitude of the change of the input signal and the setup for the number of
digits displayed. The microprocessor always keeps the value of the last
Calculated output to compare to a new data conversion. If the new data differs
from the last output by more than ten counts of the last displayed digit, the large
signal time constant is used in the digital filter. If the result of the most recent A/D
conversion differs from the last output value by less than ten counts of the last
displayed digit, the small signal time constant is used. Let's look at an example:

The M1411 module for RTD's has a standard output resolution of .1 degrees.
The standard number-of -displayed-digits setup for this module is & digits,
specified by byte 4 of the setup data. Therefore, the large signal filter will be
selected if a new input conversion differs from the previous value by more than
1.0 degree:

44 243 6168 P.11-14

Previous data New data Filter selected (large/small)
+00100.00 +00100.50 small
+00100.00 +00101.50 large
+00100.00 +00099.90 small
+00100.00 +00098.90 large
-00050.50 -00050.00 smali
-00050.50 -00060.00 small

If the number of displayed digits is changed to reduce output resolution, the filter
selection is also affected. I the number of displayed digits in the previous
example is changed to 5, the output resoiution becomes 1.0 degres.

n this case the large signal time constant is used

the old by more than 10.0 degrees:

Previous data New data

Filter selected (large/small)

+00100.00 +00105.00 small
+00100.00 +00111.00 large
+00100.00 +00091.00 small
+00100.00 +00085.00 large
-00050.00 -00045.00 small
+00050.00 -00039.00 large

if the new reading differs from
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Large Signal Time Constant

The large signal filter time constant is specified by bits 3,4,5 of byte 4. It may be
specified from 0 (no filter) to 16 seconds, The time constant for a first-order filter
is the time required for the output to reach 63% of its final value for a step input.

Small Sighal Time Constant

Bits 0,1,2 specily the filter time constant for small signals. Its values are similar
to the ones for the large signal filter. Most sensors can benefit from a small
In most applications, the

amount of small signal fitering such as T = 0.5 sec.
small signal time constant should be larger than the la
This gives stable readings for steady

to large signal changes.

Table 5.4 Byte 4 Displayed Digits and Filter Time Constants.

BYTE 4

FUNCTION

DATA BIT

7

6 5 4

3 2140

+XXXX0.00 DISPLAYED DIGITS

0

+XXXXX.00 DISPLAYED DIGITS

+XXXXX.X0 DISPLAYED DIGITS

+XXXXX.XX DISPLAYED DIGITS

0
0
1
1

1
0
1

NO LARGE SIGNAL FILTERING

0.25 SECOND TIME CONSTANT

0.5 SECOND TIME CONSTANT

1.0 SECOND TIME CONSTANT

2.0 SECOND TIME CONSTANT

4.0 SECOND TIME CONSTANT

8.0 SECOND TIME CONSTANT

16.0 SECOND TIME CONSTANT

| -]l | DD

|2 OO |- OO

D= |- ]| O |

NO SMALL SIGNAL FILTERING

0.25 SECOND TIME CONSTANT

0.5 SECOND TIME CONSTANT

1.0 SECOND TIME CONSTANT

2.0 SECOND TIME CONSTANT

4.0 SECOND TIME CONSTANT

8.0 SECOND TIME CONSTANT

16.0 SECOND TIME CONSTANT

gy gy gy =1 =10 =11

mI=10|Q|=]|=|O| O

=lgo|=|o|=|0|=|C

rge signal time constant.
-state inputs while providing fast response
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Setup Hints

Until you become completely familiar with the SetUp command, the best
methed of changing setups is to change one parameter at a time and to verify
that the change has been made correctly. Attempting to madify all the setups at
once can often lead to confusion. ¥ you reach a state of total confusion, the best
recourse is to reload the factory setup as shown in Table 5.5 and try again,
changing one parameter at a time. Use the Read Setup (RS) command to
examine the setup information currently in the module as a basis for creating a
new setup. For example:

Assume you have a M1111 unit and you wish to set the unit to echo so that it
may be. used in a daisy-chain (See Communications). Read out the current
setup with the Read Setup command:

Command: $iRS
Response: *310701C2

By referring to Table 5.3, we find that the echo is controlled by bit 2 of byte 3.
From the RS command we see that byte 3 is currently set o 01. This is the
hexadecimal representation of binary 0000 0001. To set echo, bit 2 must be
set to '"1". This results in binary 0000 0101. The new hexadecimal value of byte
3 is 05. To perform the SU command, use the data read out with the RS
command, changing only byte 3:

Command: $1WE (SU is write-protected)
Response: *

Command: $1SU310705C2
Response: *

Verify that the module is echoing characters and the setup is correct.

By using the RS command and changing one setup parameter at a time, any
problems associated with incomrect setups may be identified immediately. Once
a satisfactory setup has been developed, record the setup value and use it to
configure similar modules.

if you commit an error in using the Setllp command, it is possible to lose
communications with the module. In this case, it may be necessary to use the
Default Mode to re-establish communications.

The DA, EA, Hi, and LO commands affect some of the bits of the setup data that
are associated with alarms. If these commands are performed, the setup daia
read back with the Read Setup (RS) command may not cotrespond exactly with
the data previously written with the SetUp (SU) command.
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Tabhle 5.5 Factory Setups by Model.

(All modules from the factory are set for address "1°, 300 baud, no parity)

Model Setup Message
M111X, M121X, M123X, M125X 310701C2
M112X, M124X 31070182
M113X, M114X 31070142
M13XX 31070142
M14XX 31070182
M15XX 310701C2
M16XX 310701C0
M170X 31070100
5-14
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