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safety

DC POWER SOURCE

The instrument may aiso be operated from a 9 to 16V dc power source when either

the rear pane! ground binding post or the power cord grounding conductor is properiy
connected. ' o :

USE THE PROPER FUSE

Toavoidfire haiard, use only a fuse identical intype, voltage rating, and current rating
as specified on the rear pane! fuse rating label.

GROUNDING THE INSTRUMENT

The instrument utilizes controlled overvoltage technigques that require the instrument
to be grounded whenever normal mode or comman mode ac voltages or transient
voltages may occur. The enclosure must be grounded through the grounding
conductor of the power cord, or if operated on battery with the power cord unpiugged,
through the rear panel ground binding post.

USE THE PROPER POWER CORD

Use only the power cord and connector appropriate for the voltage and plug
configuration in your country. . ‘

Use only a power cord that is in good condition.
Refer cord and connector changes to qualified service personnel.
DO NOT OPERATE IN EXPLOSIVE ATMOSPHERES

To avoid explosion, do not operate the instrument in an atmosphere of explosive gas.
DO NOT REMOVE COVER

To avoid personal injury or death, do not remove the instrument cover. Do not operate
the instrument withoutthe cover properly installed. Normal calibrationis accomplished
with the cover closed, and there are no user-serviceable parts inside the instrument,
sothere is no need for the operatorto ever remove-the cover. Access procedures and
the warnings for such procedures are contained in the Service Manual. Service
procedures are for qualified service personnel only.

DO NOT ATTEMPT TO OPERATE IF PROTECTION MAY BE IMPAIRED

“If the instrument appears damaged or operates abnormally, protection may be’
impaired. Do not attempt to operate it. When in doubt, have the instrument serviced.
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Ten-Minute Tour

Applying power. Press the power switch to
apply power. Other power-on options inciude
Configuration-Reset, Display-Hold, and
Temperature—Toggle. [Figure 2-2}

1
i

Selecting a Channel. Up/down arrow keys
select a channel from O to 20. Channe! 0
conhections are on the front panel; Channeis 1
through 20 connections are via. the rear-panel
Universal [nput Module. Select Channel 10.
[Figure 2-3] ‘

Selecting a Function. Press the FUNC key fo
open the function.menu. Up/down arrow keys

Eaal e

OFF

et select a function. Temperature unit °F/°C is set
¥ HF[ Cl with the Temperature-Toggle Power-On
QZ procedure. Select VAC, then press ENTER.
VAG [Figure 2-5}
T v nC
= J L2

Selecting 2 Measurement Scale. Up/down

\k S arrow keys select a measurement scale. AUTO
ﬂ Auto : indicates autoranging, where the instrument
(—‘

————| 15000V imm automatically selects the scale that provides the
\d 30.000 V

3.0000 V | best. measurement resolut_ion. Scale values are
300.00 mV maximum expected readings, e.g., the 30.000

VAC scale is for measurements of 30 VAC or

R EnTER ' less. Select 150.80 V scale, then press ENTER.
) Channel 10 is now configured. [Figure 2-5j

Ten-Minute Tour
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Selecting a Channel. Select Channel 0 with the
up/down arrow keys. Notice each key entry is
acknowledged with a short "beep. Try the
left/right arrow keys and notice a long beep.
Short beeps represent correct entries; long beeps
represent incorrect entries. [Figure 2-3]

<

Selecting a Funetion. Press FUNG to open the
function menu, use up/down arrow keys o select
€, then press ENTER. [Figure 2-6]

Selecting a Measurement Scale. Select the
L N LETR : 300.00 scale with up/down arrow keys, then
— Auto press ENTER. [Figure 2-6] .
y 10.000 M '
1 3.0000 M
A 1 300.00k
ﬂ 30.000 k
3.0000 k
A —
300.00 (=
ENTER I
Selecting a Terminal Configuration.
(_‘[_h__\ Resistance measurements for channels 1

through 10 can use two channels (4 terminals) for
o e e . increased precision. For channeis 0 and 11 io
Sl aT 20, only 2 terminal {2T) connections are allowed.
i Press ENTER. [Figure 2-6]

Ten-Minute Tour (Continued)
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MON )
N )

Selecting the Monitor Mode. Press the MON
(,_V_\ key to enabie monitoring. Up/down arrow k.eys
B 0 select any configured channel for monitoring.
e When Channel 0 {Q) is selected, touch the probe
h 4 10 tips together to- measure test lead resistance.
M ———~ . _ Channel 10 (VAC) may have a small reading
v ’ because the input is unterminated. Press MON to

exit monitoring. [Figure 2-17) ]
MON

Selecting the SCAN Mode. Press the SCAN
key to enable scanning. The display will indicate

A 0 ) which channel is being measured during ihe
SCAN —_— scan. Monitor or Review can be enabled during
10 scanning. Measurement data can be routed to
the memory card, printer, or PC for display or
h J processing. Press SCAN to exit scanning.
scanl | [Figure 2-15] '
)

Selecting the Single Scan Mode. Press the
SHIFT key, release, then press the SCAN key to
make a SINGLE measurement scan,

[Figure 2-15) -

©~

Ten-Minute Tour (Continued)
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Ten-Minute Tour

o A

Lfll )

CANCL

v— | F— 13

1]

IilE CANCL

"0:00:00

Setting the Scan Interval. Press the INTVL key
to open the interval menu. Up/down and left/right
arrow keys select 0:00:00 (default} to 9:99:99,
The format is HOURS:MINUTES:SECONDS.
The scan interval is the total time between the
start of each measurement cycle. 0:00:00
represents continuous scanning. Press CANCL
to exit. [Figure 2-11]

Selecting the Review Mode. Press the
REVIEW key 1o open the Review array. The
Review array hoids the lasi, maximurn, and
minimum readings during all previous scans for
all configured channels. Up/down arrow keys
select the channel, while leftright arrow keys
select LAST, MAX, and MIN, To CLEAR the
Review arfay, press the SHIFT key, reiease,
then press the REVIEW key. The Review array
is cleared automatically by changing any
parameter on any channel (including
Measurement Rate), Press CANCL to exii
[Figure 2-18]

Select éhannel 10. Select Chanlnel 10 with the
up/down arrow keys. [Figure 2-3]
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ALRM )
.
" Selecting Alarms. Press the ALRM key to open
,,__V__\ the alarm menu. [Each gonflgured channe_! can
n i have two alarm limits assigned. An alarm is set
] when a reading is below or above an alarm limit,
D P Configuration starts with an afarm limit selection,
P ——— 1or2. Press CANCL to exit. -[Figure 2-13]
Y
CANCL

Setting Mx+B Scaling. Press the Mx+B key to
open the Mx+B menu. Up/down and left/right

Y arrow keys select the digits for the first parameter
I . . (M) (default +001.00). The effect of Mx+B scaling
+001.00 is to take a measurement (x} and meodify it by
m u multiplying the measurement with M and then
) adding an offset B {configured after M is set). For
exampie, Mx+B=+1.5x+25 applied to a
,——!’—\ measurement of 20.000 would display
CANCL 1.5(20.000) + 25 = 55.000. Press CANCL to exit.
(Figure 2-14]
¥
T
—
Y i
—
~— Selecting the Measurement Rate. Press the
Y - SHIFT key, release, then press the Right Arrow
" FASt key to open the "RATE menu. During the
C R— T measurement portion of the scan interval, the
SLO measurement rate can be FASt (Fast) or SLO
— {Slow). The slow rate gives full 5-digit

—

' _ measurement resolution, while the fast rate gives

mve— only 4-digit resolution, The advantage of a fast
CANCLI '

measurement rate is more readings during
continuous scanning or low scan intervals. Press
CANCL to exit. [Figure 2-12]

Ten-Minute Tour (Continued)
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Setting Date and Time. Press the SHIFT key,
release, then press the INTVL key to open the
date and time (CLOCK) menu. Up/dowe and
left/right arrow keys sefect the YEAR 00 1o 99.
For the complete procedure, this is followed by
MONTH:DAY and HOURS:MINUTES. Press
CANCL to exit. [Figure 2-21]

Seiecting the Totalizer Feature. Press the
TOTAL key to open the totalizer display. The
totalizer operates independently as a separate
instrument function. Contact closures or voliage
fransitions between pins = and ¢ on the rear
panel DIGITAL /O connector are tolzled and
displayed by pressing the TOTAL key. To ZERO
the total (already C in this example), press the
SHIFT key, release, then press the TOTAL key

again. Press CANGL to exit. [Figure 2-20]

Ten-Minute Tour (Continued)

xviii




Ten-Minute Tour

Y
pum——
MON .
— Selecting Triggering Options. Press the SHIFT
r key, release, then press the MON key to open
( ALAr the TRIGS option menu. A trigger option can '
A I B, irigger scanning, instead of using the SCAN key.
g BFF OFF indicates no triggering option; ON Indicates
\ J the external trigger option is active, (a contact
closure or voltage transition between pins TR and
,—J'—\ ¢ on the rear panel ALARM OUTPUTS
CANCL connector); ALAr (Alarm) indicates scan
triggering when a monitored channe! goes into

Alarm. Press CANCL to exit. [Figure 2-19]

Setting the Communication Parameters. Press
the SHIFT key, release, then press the LIST key
to open the COMM menu. The communication

—_——— .. parametars configure the rearpans! BES-222

u , 300 interface for printer and PC operations. The first

— selection is bAUd (Baud) with rates from 300 to

¥ ’ 38400 baud. For the complete procedure, this is

1 : followed by parity, flow control and echo. Press
lCANCL CANCL to exit. [Figure 5-2]

Ten-Minute Tour (Continued)
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dir

LASt

Sefling the LIST Parameters. Press the LIST
key to open the LIST menu. LIST is used to print
out all the measurements from the Review Array,
or print out a directory of all the files on the
memory card by selecting dir (Directory). To use
LIST, & printer (or PC) musi be connected to the
RS-232 port. Press CANCL to exit. [Figure 5-4]

Setting the DESTINATION Parameter. Press

n press ihe FILES
key to open the MODE menu. CArd (Card)
routes data to the memory card; Print (Print)
routes data to the RS-232 connector to a printer
(or PC); both (Both) routes data to both
destinations, and nonE (None) to neither
destination. Seisct CArd and press ENTER.
[Figure 5-3] '

e
uuuuuuu , e LIESs

Selecting the Destination Mode. ALL (Al
sends all measurement data to the destination
device (Memory Card in this example); ALAr

nnnnnnnnnn i - [
{Alarm} send all measurement data to the

destination device when any scanned channel is
in alarm; trAnS (Transition) sends all
measurement data to the destination device
when any scanned channel transitions into or out
of an alarm condition. Press CANCL to exit.
[Figure 5-3] :

Ten-Minute Tour (Continued)
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Selecting the File Options. Press the FILES
key to open the Files menu. This menu selects
y Init the memory card functions. SEtUP (Setup)
StAL selects card functions for instrument
L dir. configuration files (SEtxx); dAIA (Data) selects
dALA card functions for measurément data files
(dAxx); dir {Directory) iists the number of
kilobytes free on the caid and the name and size
of each SEbo and dAtxx file; StAt (Status) lists
| which SEbx and dAbxx files are currently active
and percentage of the card that is used; Init
(Initialize} formats a blank card or erases and
formats a used card. Press CANCL to exit.
{Figure 3-3}

L
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Preparation for Use
INTRODUCTION

o3 |

| NOTE

This manual contains information and warnings that must be followed to ensure safe
operation and keep the instrument in safe condition.

INTRODUCTION | ‘ ’ 1-1..

The Fluke 2635A Hydra Data Bucketisa21-channel datalogging instnument that measures and
records the following electrical and physical parameters: dc volts, ac volts, resistance,
frequency, and temperature. Temperature measurements are via thermocouples or resistance-
temperature detectors (RTDs). Other parameters can be measured with an appropriate
transducer, such as air pressure/vacuum (using a Fluke PV350 or PV500 transducer module)
or DC current (using a Fluke 80J-10 shunt resistor). When the instrument scans channels
configured for measurement, readings can be displayed, printed out, and recorded. Virtually
any analog input may be applied without external signal conditioning. The inputs for channels
1 through 20 are via a Universal Input Module, which plugs into the rear of the unit for a quick
connect/disconnect capability. Channel 0 measurements are via the front panel input jacks
using testleads (supplied). Fora quick introduction to the operation of the instrument, complete
the Ten-Minute Tour at the front of this manual. A summary of the Hydra Data Bucket features

is provided in Table 1-1 and complete speCJflcatlons in Appendix A. Figure 1-1 shows the
instrument front and rear panels.

' OPERATING MODES 1-2.

The Data Bucket may be used in a wide' variety of applications using one or more of five
operating modes:

Front Panel Operation
Memory Card Operation
Computer Operation
Printer Operation
Modem Operation

Front Panel Operation 1-3.

Frontpanel operations include configuration of channels in preparation for scanning operations
and sirnple multimeter operation by placing the instrument in the Monitor mode then using the

front panel Jjacks and test leads (channel 0) for measurements. Front panel operations are
discussed in Section 2.

Ch e e e ST

Memory Card Operation ‘ 1-4.

An adjunct to stand-alone front panel use are operations that use the memory card feature. The
memory card is a Static Random Access Memory (SRAM) device that plugs into a slot on the
Data Bucket front panel. An intermal battery maintains the integrity of the stored data. An
empty 256K-byte card stores 8500 scans of 4 channels, 4500 scans of 10 channels, or 2500
3 scans of 20 channels. A typical display while scanning using the memory card is shown in
| _ Figure 1-2. The PC-compatible memory card can be used to store measurement files and
3 configuration files. Data extraction from the card requires a personal computer (PC), where
\ data can be sent from the Data Bucket to the PC over an RS-232 link (up to 238,400 baud rate),
1 or the card can be removed and taken to a PC equipped with a memory card reader (see Options
\ and Accessories). Memory card operations are discussed in Section 3.
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Table 1-1. Data Bucket Features

Channel Scanning

Can be continuous scanning, scanning ai an in’te'r.val time, single scans, or triggered {internai or

_external) scans. Channel Monitoring may be used while scanning.

Channel Monitering
Make measurements on a single channe! and view these measurements on the display.
Memory Card

Store measurement data and meter configuration setup data on a removable nonvoiatile RAM
card.

Muiti-Function Display
Primary display shows measurement readings; also used when setting humeric parameters.

Secondary display used for numeric entries, channel number selection and display, status
information, and operator prompts.

Annunciator display used to show measurement units, alarms, review parameters, remote status,
and configuration information.

Front-Panel Operation
Almost all operations can be readily controlled with the front panel keys.

Measurement Input Function and Range

Volis de (V DC), volts ac (VAC), frequency {Hz), and resistance {Q2) inputs can be specified i :
fixed measurement range. Autoranging, which allows ihe instrument to use the measureme...
range providing the optimum resolution, can also be selected.

. Temperature Maasurement

Thermocouple types J, K, E, T, N, R, S, and B, and Hoskins Engineering E)o. type C are supported.
Also, DIN/IEC 751 Platinumn RTDs are supported.

Totalize Evants on the Totalizing Input

Alarm Limits and Digital Ou'tert Alarm indication

Four-Terminal Resistance Measurements (Channels 1 through 10 only)

RS-232 Computer Interface Operation

Measurement Rate Selection

Nonvolatile Memory ‘

Storage of minimum, maximum, and most recent measuremenis for all scannad channals
Storage of Computer Interface setup, channel conﬁgurétions, and calibration values.

Internal storage of measurement data: storage for 100 scans of upto 21 channeis, accessible.only
through the compiiter interface.

1-4
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Computer Operation 1-5.

The Data Bucket can serve as a front-end data acquisition unit for PC-based operations,
operating over an RS-232 link. The applications software for operating the RS-232 link
includes the supplied Hydra Starter Package (Starter) and optional Hydra DataLogger (Logger)
(see "Applications Software" below). Computer operations are discussed in Section 4.

Front Panel input (Channel 0). Function Keys. Primary, Secondary, and

Use supplied test leads for quick Function keys for Annunciator Displays.

convenient measurement. configuring and selecting Indicators and annuciators for
' channels.’ operating mode configuration

and display of measurement data.

\

i ' /i - \
ﬁFl.Ul‘:E W
HYDRA LW’A BUCKET :
REVIEW MAX REM SCAN SET FUNC  FiT [ i, KA U}
o CAL

LAST MIN AUTO MON Mx+B ALARM .
( \4 o W B 3 B Rty
O v 2 el ] =] el mVACDC LIMIT HI OFF PANCH
1 Voafn Bola Bu¥e Fola 09 xiMkQH: EIE LC CAL EXT TRJ ENABLE

O
(o (| () (O ()0 &=

CLOCK MODE CLEAR | SRETE

(=) =9 G o @ @)y

LOCAL COMM  ZERO | TRIGS

85 -a

@« e
W _/
f \ | Power Switch.
: Manrsce tn annhs
s e Ll
power (either AC
or DC operation)

oV ==
- MAX
+

~.

Memory Card Slot.
Siafic Random Access Viemory

(SRAM) card stores measurement
data ér_ﬁd configuration setups.

Memory Card Ejection Memory Card BUSY Indicator. Memory Card BATT Indicator.
Pushbutton. ‘ LED indicator (Red) that lights LED indicator (Amber) that lights
Press to release card when the memory card is when the memory card battery
from connector. accessed. needs replacement.

Figure 1-1. Data Bucket Front and Rear Panels (Sheet 1 of 2)




2635A Data Bucket
Users Manual

Printer Operation 1-6.

Measurement data from the Data Bucket can be routed to 2 printer via an RS-232 link. Atthe

;: " completion of each scan cycle, measurement data is printed, providing hardcopy output. Any
compatible printer with  serial input may beused (see Options and Accessories). Printers with

a parallel input may be used if they are equipped with a serial-to-parallel adapter. Printer
operations are discussed in Section 5.

Modem Operation - 1-7.
An RS-232 link between the Data Bucket and a modem allows data transfers over telephone
lines. Operation is similar to computer operations, except there is a modem link instead ofa
directRS-232 connection. The modem may be electronic or programmable/electronic (Hayes-
compatible). Modem operations are discussed in Section 6.

Ground Terminai. AC Power Connector. Universal Input Module.
Conriects mainframe Connect to any line source Directly wires 20 analog inputs
1o ground. of 90 to 264 VAC (50/60 Hz). {Channels 1 to 20) wihout F

externai signal conditioning.

+ ~0128TRY|01 2345672V

w30V T A
D%1 :‘};R- MEETS Vig. 243081
COMPLIES WITHFCCH158

.
TION ?ﬁﬂggf?ﬁﬁ%w&m FUSE ;,ZE._ zmag msa! 25354 ;
ALARM OUTPUTS R DIGITAL 10 RE.Z300 TEC 664 INSTALLATIONCATEGORY It
IEEE STD-488 PORT
N SR }

SH1, AHY, T8, L4, SA1, RL1, DRY, OTT, FPG, €O, §1

g
Y
" Alarm Outputs Connector. . Digital VO Connector. RS-232C.
. Outputs alarms for channels 00 3, Outputs alarms for * Interfaces instrument with
DC power inputs for DG operation channels 4 to 20 (default), a printer, PC or modem.

(8 to 16V dc}, inputs external scan’ inputs totalizer (Zand v ).
trigger (TR and v ).

'Figure 1-1. Data Bucket Front and Rear Panels (Sheet 2 of 2)
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MEASUREMENT CAPABILITIES

| MEASUREMENT CAPABILITIES 1-8.

Before scanning is enabled, the Data Bucket channels are configured for measuring the selected
electrical or physical parameter (volts de, volts ac, temperature, etc.). Readings have five digits
of resolution, for example, 15.388 VAC. Scanning collects measurement data, while the
‘monitor mode can monitor & channel with or without scanning. The review mode stores the
maximum, minimum and last readings. Mx+B scaling and alarm attributes can be applied to
each configured channel. A totalizer channel is supplied as a separate feature, and digital /O
functions are provided by the rear panel connectors, ALARM QUTPUTS, and DIGITAL I/O.

Mx+B Scaling ' 1-9.

The Mx+B scaling attribute allows readings to be modified to better represent what is being
measured. The M represents a multiplier and B represents an offset. For example, a normal
reading of 3 volts can be multiplied by M=+100 and offset by B=-25, to display 275 (3x100 -
25=275). Mx+3B scaling can be applied to any configured channel. This feature is especially
useful to scale transducer outputs for exact measurement displays.

Alarms Y1410,

The alarms attribute allows readings that rise or fall below preset levels to alert the operator and
trigger anaction. For example, if you are monitoring teroperature and want to have 100°C canse
an alarm condition, this can be programmed as part of the channel configuration. Alarm
conditions are reported as part of the measurement scan data and can be used to trigger scanning
and assert alogic low on arear panel ALARM-OUTPUTS or DIGITAL I/O connector terminal
for interface with external equipment. Two alarms can be assigned to any configured channel.
If Mx+B scaling is applied, the alarms are based on the scaled values.

TR |

i

SCAN Annunciator.
Indicates the instrument is
in the Scan mode (vs
Monitor or Review mode).

ALARM Annunciator.
Indicates that one (or
more) of the scanned
channeils is in alarm.

18 {Channet) Scanned.
Indicates the channel
being measured during
channei scanning.

SCAN \ (I
- o ALARM {0
N N I . B I PRN CH
| e
X

Memory Card Status.
Card has used 42% of its
capacity. Afier 99%, FULL

is displayed.
L play

PRN (Print) Annunciator.
Indicates the destination
for the data is the memory
card or printer.

CH (Channel) Annunciator.
Indicates the number in the
secondary display is a
channel.

Figure 1-2

. Typical Frent Panel Display While Scanning

i-7
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1-8

Totalizer Channel 1-11.

The totalizer channel counts contact closures or voltage transitions. The maxiraum count is
65,535. The connection is at the rear panel ALARMS OUTPUTS connector, terminals 2, and
' . The Data Bucket continuously samples the totalizer input on the rear panel, independently
from Hydra's scanning and other activities.

Alarm Qutputs and Digital VO - : 1-12.

Alarm outputs are available on the rear panel ALARM OUTPUTS and DIGITAL /O
connectors. The four ALARM QUTPUT lines are permanently assigned to signal alarms for
channels 0, 1, 2, and 3. “The eight DIGITAL I/O lines can be used to signal alarm conditions
for channels 4 to 20. All input/output lines are transistor-transistor-logic (TTL) compatible. .
For operations that do not use a computer interface, these are the only functions of the ALARM
OUTPUTS and DIGITAL I/O connections. When a computer interface is used, the DIGITAL
/O lines can be assigned in the applications software for a variety of inputs or outpuis. The
ALARM OUTPUTS caxn also be assigned for I/O operations if the dedicated alarm function is
not used (which has priority). '

APPLICATIONS SOFTWARE ' 1-13.

PC applications software Hydra Starter Package (Starter) (supplied) and Hydra Data Logger
Package (Logger) (optional) operate the the instrument via the RS-232 computer interface. The
software packages are described in separate technical manuals; however, each is summarized
below.

An extensive command set allows the user-to develop custom software in GWBASIC,
QBASIC, and QuickC. The command set is discussed in Section 4. -

Hydra Starter Package 1-14.

Starter is 2 menu-driven software package used to transfer configuration data from and to the
instrument, log measurement data collected by the instrument, extract data from the mermory
card; and manage the acanired data. During operation, Starter displays readings of all channels
in real time and can automatically log the data to a Lotus 1-2-3 compatible file.

Hydra Logger Package , 1-15.

Logger has all the features of Starter plus a trend plot display (with proper PC display
capebility), strip-chart printer plot {(with graphics compatible printer), and the ability to operate

viLps A AAK L,

two instrumenis at a time.
OPTIONS AND ACCESSORIES ' ‘ ' ' ‘ 1-16.

Options and accessories include measurement transducers, cables, applications software,
carrying case and other items, all of which are summarized in Table 1-2.

Memory Card Reader 1-17.

e e o e PR

Data Bucket measurement data and configuration S€0ups may be stored on & memory card that
is inserted into the slot on the instrument front panel (see Figure 1-1). To review and analyze
the recorded data, the memory card data can be routed to a PC via the RS-232 interface, or the
memory card can be removed and taken to a PC equipped with a memory card reader. The
memory card reader (optional) is external to the PC and connects to a PC parallel port (LPT1,
LPT2, etc.). The memory card reader is configured as another PC drive, e.g., the D: drive.
Memory card files include data files (dAtxxHYD) and configuration setups (SEtxx.HYD).
The PC manipulates these files using applications software Starter (supplied) and Logger
(Optional). The selected memory card reader must read SRAM cards and meet Personal

* Computer Memory Card Intemnational Association (PCMCIA)/Japan Electronics Industrial
Development Association (JEIDA) standards. This memory card application meets PCMCIA
standards release 2.0.

P R ke, detn Bt 6 e
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Connector Set, 2620A-100 1-18.

The 2620A-100 is a complete set of input connectors: one Universal Input Module, one
ALARM OUTPUTS connector, and one DIGITAL I/O connector. The use of additional
connector sets allows quick equipment interface to several wiring setups;

Table 1-2. Options and Accessories

MODEL  DESCRIPTION

80i-410 . Clamp-0On DC/AC Current Probe.

80i-1010 “E)[amp-On DC/AC Current Probe,

80J-10 Current Shunt.

2620A-100 /O Connector Set: Includes Universal Input Module, Digital 1/O and Alarm OCutput

Connectors.

26XXA-901 Hydra Logger Applications Package (Version 3.0).

262X%A-801 Diconix™ 80-column serial printer.

263XA-803 Memory Card Reader for iBM-PC or compatible personal computer. Card reader is
' external to the PC and connects to a PC parallel port {LPT1, LPT2, etc.).

263XA-804 256K-Byte Memory Card (one card Is supplied with Instrument).

263XA-805 1M-Byte Memory Card. |

88o588 Sarvice Manual.

C40 Sof‘t car;'ying.case. Provides padded protection for the instrument. Includes a pocket for

the manual and pouch for the line cord.

MO0-200-634 Rackmount Kit. Provides standard 19-inch rack mounting for one instrument (right or left
- side). ' :
PM 8922 Switchable x1, x10 passive probe.

RS40 Shislded RS-232 modem interface cahle, Sonnects the instrument ie any terminal or

1y T A

printer with properly configured DTE connector (DB-25 pins), including an 1B# PC™, IBM
. PGXT™, or IBM P3/2™ {(Models 25, 30, 50, P60, 70, and 80).

Shielded RS-232 modem interface cable. Connects the instrument to a modem with
properly configured DCE (DB-25 sackets) connecior. Use an RS40 and an RS41 cable
in series to connect with an IBM PC/AT™.,

Serial printer cable. Contact Fluke for list of compatible pﬁntérs.
Industrial test lead set.
Test lead set (one set is supplied with Instrument),

Converts binding post connection to BNC connection.

' 102 Precision Resister, metal film, + 19, 1/8 watt, 100 ppm. For use with 4 - 40 mA,
PN 2588789 signals.

1-8
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SETTING UP THE INSTRUMENT 1-19.

Setting up the instrument includes all preparatory information, from unpacking the instrument
to application of power.

Unpacking and Inspecting the Instrument ' : 1-20.
The following items are included in the shipping container:

Model 2635A Data Bucket instrument

This manual

Starter Applications software (floppy disks and manual)
Quick Reference Card

Universal Input Module
.ALARM OUTPUTS and DIGITAL I/O connectors
Charnel O (front panel) TL70A test leads

° Line power cord

. Type “I” Thermocouple

. 256K-byte Memory Card

Carefully remove the instrument from its shipping container and inspect the instrument for
possible damage or missing iters. If the instrument is damaged or anything is missing, contact
the place of purchase immediately. Save the container and packing material in case you have
to return the instrument.

Rotate the rear feet of the instrument 180 degrees so that their support pads extend slightly
below the bottoru of the case. :

Adjusting the Handle 1-21.

The handle can be positioned to four angles: one for carrying, two for viewing, and one for
handle removal. To change the angle, simultaneously pull both handle ends outward to hard
stops (about 1/4-inch on each side) and then rotate the handle to one of the four stop positions
showa in Figure 1-3. With the handle in the straight-up removal position, you can disengage
and free one handle side at a time. '

Connecting the Instrument to a Power Source 1-22,

The instrument can be connected to an ac or dc source. Connections are shown in Figure 1-4
and described below.

nd Out and Towards You.

ull the Other End Out.

~ 4, -Removal Position
(to Remove, Pull Ends Out)

SToaEeso0
a

Figure 1-3. Adjusting the Handle
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WARNING

TO AVOID SHOCK HAZARD, CONNECT THE INSTRUMENT POWER
CORD TO A POWER RECEPTACLE WITH EARTH GROUND.

e

AC OPERATION

Plug the line cord into the connector on the rear of the instrument. The instrument operates on
any line voltage between 90 and 264V ac without adjustment, and at any frequency between 45
and 440 Hz. However, the instrumnent is warranted to meet published specifications only at 50
or 60 Hz. :

DC OPERATION

The instrument may be operated from a DC voltage between 9 and 16 volts, consaming a
nominal 4 watts. Connection is made at the rear panel ALARM OUTPUTS connector, pins (+)
and (-). If both ac and dc power sources are connected simultaneously, ac power is used if the
voltage exceeds approximately 8.3 times the dc voltage. Automatic switchover occurs between
ac and dc without interruption. '

input Channels 1-23.

The instrument provides one input (channel 0) on the front panel and 20 inputs (chaﬁnels 1
through 20) through a connector on the rear panel. Channels 0, 1, and 11 can measure a
maxjmum of 300V de or ac rms; all other channels can measure a maximum of 150V dc or ac

TS,
CAUTION .
; DO NOT EXCEED THE SPECIFIED INPUT VOLTAGE LEVELS OR EQUIP-
WMENT DAMAGE COULD RESULT.

T o "y
R T e A R T

/ LINE CORD (AC OPERATION}

3 z‘\
CAUTION S sonmnse  wooesscon I s Bl s N ;

ALARM QUTPUTS DIGTTAL 1O RE-2A20 |EG 684 INSTALLATIGNSATERORY 1L
ke JEEE STD-488 PORT

H{? OOOEOOOoCECEREED egssse
+f-c123mbjio1 23458672V .
‘% \}fg:—. SE Ay MEETS Vig. 2431991 S, A1, TS, L4, s.m. ALY, D1, OT1. PPD, &0, E1

]
COMPLIES WITHFCG158 [AABACHLY[ST5] OTR RX  [RTS]

EXTERNAL BATTERY (DC OPERATION)

WARNING: If voltages greater than 50V are to be measured, a separate earth ground must be attached ‘
to this rear panel ground connector when the instrument is operated from battery power. i

Figure 1-4. Connecting the Instrument to a Power Source
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MEASUREMENT CONNECTIONS 1-24,

Input connections include the front panel terminals (channel 0), rear panel connections using

the Universal Input Module (channels 1 through 20), and I/O functions using the ALARM
OUTPUTS and DIGITAL I/O connectors. The instrument is protected from channel configu-
ration errors. For example, accidentally applying 300V acto achannel configured forresistance
measurements will not damage the instrument.

Using Shielded Wiring : : 1-25.
Shielded wires and sensors (such as thermocouples) should be used in environments where
"noisy" voltage sources are present. When shielded wiring is used, the shield is normally

connected to the L (Jow) input terminals for each channel. Alternate configurations should be
examined for each equipment application.

Crosstalk _ ' : 1-26.

The instrument allows the mixing of various types of measurement. A phenomenon known as
crosstalk can cause one signal to interfere with another and thereby introduce measurement
errors. Toreduce the effects of crosstalk in making measurement connections, do the following:

. Keep any input wiring carrying ac volts signals physically separate from the input wiring
of other sensmve channels. :

. Avoid connecting inputs with ac volts signals adjacent to sensitive channel inputs. Leave
unconnected channels between the inputs, if possible.

. Awvoid connecting inputs with ac volts signals to any channel 10 numbers away from a
sensitive channel (i.e., 4-terminal input channels). -

. Avoid tying L (low) or (especially) H (high) inputs of a sensitive channel to earth
- (chassis) ground. This is very important in resistance measurements.

. Avoidhigh-source impedances on sensitive cha.nnels, or minimize the capacitance of the
sensitive channel to earth (chassis) ground for high impedance inputs. .

. Whenever high chms measurements (> 10k$) must be made accurately, avoid connect-
ing any inputs carrying ac volis signals.

Measurement errors introduced by crosstalk are discussed in Appendix C.

Universal Input Module Connections 1-27.

For channels 1 through 20, use the H (high) and L. (low) inputs on the rear panel Universal Input
Module, as shown in Figure 1-5. Perform the following procedure to make connectlons to the

Universal Input Module:
~ WARNING’ _
INPUTS MAY BE CONNECTED TO LIVE VOLTAGES. TO AVOID ELECTRIC

——— X — v — . i ky, e k., o — gy s, T 0 AN

bﬂUbl\, REMOVE INPUTS FROM LIVE VOLTAGES BEFORE OFENING-

THIS MODULE.

1. Remove the module from the rear panel by pressing the release tab on the bottom of the
medule and then pulling the module out of its connector.

2. Loosen the two large screws on top and open the module

Connect the wires to H (high) and L (low) for each channel.

S ] ci.ﬁt&'m i
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i3 14 15 18 17 48 1g 20
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Figure 1-5.. Universal Input Module Connections
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2-WIRE {2T) CONNECTION

i1 12 13 14 15 16 17 18 19 20

SOURCE [HL |'HLUJHL|HLIHL]HL[HLIHL[HL[HL
(4-WIRE)

SENSE |[HL|HL]HL[HL]JHL[BLIHL[HL]HLIHL
(4-WIRE) |

1 2 3 4 5 6 7 8l 9 10

RESISTANCE
Y‘Y‘YA . OH
- RTD SOURCE

USE H AND L TERMINALS FOR ANY CHANNEL.
s CHANNEL 0 ON FRONT PANEL

s CHANNELS 1 THROUGH 20 ON REAR
PANEL INPUT MODULE (CHANNEL & SHOWN HERE).

4-WIRE (4T) CONNECTION

11 12 13 14 15 16 17 -18 19 20

\
SOURCE |HL |[RLIBL]|HL|HL|HL[HL]HL[HL[HL
{4-WIRE) l : - =

SENSE [HL |[RL]HL|HLIBL||HL]HLTHLIHL[HL
(4-WIRE) ,

1 2 3 4 5|6 7 [B§ 9 10

J/ RESISTANCE
E——W—0 OR
RTD SOURCE

USE H AND L TERMINALS FOR TWO CHANNELS ON REAR PANEL INPUT MODULE.
CONNECTIONS FOR CHANNEL 8 ARE SHOWN HERE WITH CHANNEL 18 PROVIDING
THE ADDITIONAL TWO CONNECTIONS.

FOR EACH 4-WIRE CONNECTION, ONE SENSE CHANNEL (1 THROUGH 10) AND
~ ONE SOURCE CHANNEL {SENSE CHANNEL NUMBER +10 = 11 THROUGH 20) ARE USED.

Figure 1-6. Two-Terminal and Four-Terminal Connections
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4.  Thread these wires through the strain-relief pins and out the back of the module.

5. Close the module cover, secure the screws, and insert the module in the connector at the
rear of the instrument until it latches in place.

NOTE

Channel 0 on the front panel does not support thermocouple measurements.

Resistance and RTD measurements can be made with two terminals (one channel) or four
terminals (two channels). The four-terminal connection provides increased accuracy (nommal
1%) over the two-terminal connection. Refer to Figure 1-6.

ALARM OQUTPUTS Connectlons 1-28.

The eight-terminal rear panel ALARM OUTPUTS connector (Figure 1-7) serves three
functions: DC power, alarm outputs, ‘and external trigger input. Each is described below.

DC POWER ‘

The instrument may be powered by a dc input between 9 volts and 16 volts allowing remote
operation from various battery sources or dc power supplies. Connect the positive lead of the
power supply to the + terminal and the negative lead to the - terminal. If the instrument s going
to measure voltages greater than 50 volts dc or ac rms, also connect a ground wire between the
rear panel] ground lug and a suitable earth (safety) ground point (see Figure 1-4).

ALARM QUTPUTS

Terminals 0, 1, 2, and 3 are used to signal alarm conditions for channels 0, 1, 2, and 3
respectively using transistor-transistor-logic (TTL) voltage levels, referenced tothe ' terminal.
Logic high is >+2.0 to <+5.5V dc; a logic low is 0.0 to +0.8V dc. If a channel is not in alarm,
the voltage output at a connector terminal is a logical high (nominal +5V dc); if a channel is in
alarm, the outputis a logical low (nomiral +0.7V dc). Alarm outputs are set at the end ofascan
interval. See Setting the Alarms in Section 2 for more information. If the instrurnent is operated
over the RS-232 computer interface, the ALARM OUTPUTS can be assigned to /O functions

(assuming channels 0, 1,2, and 3 are not configured for alarms). Seethe ALARM_DO LEVEL
command, described in Section 4.

EXTERNAL TRIGGER INPUT

An external trigger input can serve the same function as the front panel SCANkey. The trigger
input is a contact closure between TR and ' or a TTL logical low applied to TR (referenced
to ' ), which causes the instrument to scan. When the trigger input is removed, scanning will
stop. Scanning is initiated on the falling edge of the trigger signal, which must be held logiclow
for at least 5 us and have been preceded by at least 100 ms of logic high. Logic high is +2.0to
+7.0V dc; alogic Jow is -0.6 to +0.8V dc. See "Scan Triggering Options" in Section 2 for more

information. .
Terminal Funciion ALARM OUTPUTS
+ Positive Input for DC Operatien
- Negative Input for DC Operation D D D D D |:| [I D
0 Channel O Alarm Qutput
1 Chanrel 1 Alarm Qutput
2 Channel 2 Alarm Output + — 0 1 2 37TR v
3 Channel 3 Alarm Output
TR External Trigger Input g-16 V=
| v Ground Terminal DC PWR

Figure 1-7. ALARM OUTPUTS Connector
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Perform the following procedure to make connections to the ALARM OQUTPUTS comnector:

1.  Remove the connector from the rear panel.

Loosen the wire clamp screw for the associated terminal.

2
3. Peed the wire into the gap between the connector body and the wire clamp.
4 Tighten the wire clamp screw.

5.

Insert the connector in the rear panel.

DIGITAL YO Connections » ' | 1-29.

The ten-texminal rear panel DIGITAL I/0O connector (Figure 1-8) serves two functions: Digital
I/O and Totalizer input. Each is described below.

DIGITAL I/O

Terminals 4 through 7 are used to signal alarm conditions for channels 4 through 20 (default
setting)using TTL voltage levels, referenced to the ' terminal. Logichighis>+2.0to<+3.5V
dc; alogic low is 0.0 to +0.8V de. If a channel is not in alaym, the voltage output ata connector

terminal is a Jogical high (nominal +5V dc); if a channel is in alarm, the output is a logical low
(nominal +0.7V dc). Alarm outputs are changed at the end of each scan. See “Setting the
Alarms” in Section 2 for more information. All alarm associations can be removed using
computer commands, allowing the I/O terminals to be assigned to other functions as detenmned

by computer commands. Seethe ALARM_ASSOC_CLR andrelated commands, described in
Section 4.

TOTALIZER INPUT

The totalizeris an internal counter that sums contact closures or voltage transitions. Connection
istothe ¥, terminal, referencedto ' . A contactclosure and opening, or a voltage transitionrising
edge will cause the totalizer to advance by one count. The maximur count allowed is 65535
and the maximum count rate is 5 kHz. Voltages trigger on a low-to-high transition at a nominal
threshold of +1.4 volts. A contact debounce feature is available when the instrument is operated
through the RS-232 computer interface using the TOTAL_DBNC command, described in

GMNO O AON O

Terminal - Function : _ DIGITAL I/O

Input/Qutput Line 0

Input/Output Line 1 D D D D D D D D D D
Input/Qutput Line 2
Input/Cutput Line 3
input/Qutput Line 4 - 012 3 45867735V
Input/Qutput Line 5 i

Input/Cutput Line 6

Input/Cuiput Line 7

Totalizer Input

Ground Terminal

1-16

Figure 1-8. DIGITAL 1/Q Connector
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3 Section 4.
Perform the following procedure to make connections to the DIGITAL I/O connector:
1 Remove the connector from the rear panel.
2.-  Loosen the wire clamp screw for the associated terminal.
3. Feed the wire into the gap between the connector body and the wire clamp.
4 Tighten the wire clamp screw.

5.  Insert the connector in the rear panel.
CONTROLS AND INDICATORS - 1-30.

The front panel (Figure 1-1) provides a multlpu:rpose display and a set of control keys. Each
is described in the following paragraphs.

Front Panel Controls i-31.

The front panel keys (Figure 1-9) control all instrument operation: channel configuration,
instrument configuration, measurement functions, and print/communications selections. Table
1-3 provides a summary of front panel key functions.

Front Panel Indicators 1-32.

The front panel indicators are divided into three portions: Primary Dlsplay (Flgure 1-10),

Secondary Display (Figure 1-11), and Display Annunciators (Figure 1-12). Table 1-4 describes
each annunciator function.

.[FUNC} {ALRM] I Al (4%] [ || {woe) [j‘FE?] (review] | fscan
) L J

CLOCK MODE CLEAR

)
SINGLE

4]
[Mx+B] [CANCL} [VJ Lr ENTER J [sms—‘r] (UST] [TOTALJ MON

LOCAL COMM  ZERO | TRIGS

N = -&

BUSY BATT

Figure 1-9. Front Panel Keys

Figure 1-10. Primary Display
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AUTO MON_ MxsB ALARM &
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mV ACDC * LIMIT HI OFF PRN CH

iMkQHz [EIF] LO CAL EXT TR i
iUy v

Figure 1-12. Annunciator Display

Table 1-3. Front Panel Keys Description

Key

- Description

FUNC
ALRM
Mx+B
CANCL

Up/Down Arrows

Right/Left Arrows

Calls up the menu to set the function for the channel.
Calis up the menu to set alarm timits [1] and [23 for the channel.
Calls up the menu to set scaling on the channel.

Used to exitany setup menu and returnte Inactive Mode, withoutsaving setlings
you've selected thus far. Exceptions exist under the following two conditions:

If you cancel out of the alarm menu part way through defining alarm fimit[2], any
iust-made entries for alarm limit [1] will still take effect.

If you cancel out of the Mx+B menu pairt way through defining the B value, any
just-made entries for the M value will still take effect.

This key also provides a heandy way to remove the Totalizer value or Review
data from the display.

Used to change the channei number and to step through choices in any of the
setup menus. These arrow keys have an automatic repeat action when held
down for more than 1 second.

Used to step through choices in several of the setup menus. These arrow Keys
have an automatic repeat action when held down for more than 1 second.

1-18
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3 Table 1-3. Front Panel Keys Description (Continued)

Key Description
ENTER Used to accept a selection just made in any setup menu.
INTVL Allows youtochangethe scan interval, Seanning becomes continuous whenthe
‘ interval is set to 0:00:00.
FILES Accesses menus related to memory card opération, including status, directory,
and manipulation of all SEtx and dAtxx files.
REVIEW Calls up the Review array of MIN, MAX and LAST values to the display.
SHIFT Accesses secondary functions under various keys, as described below. When
| this key is pressed, “SHIFt" appears on the right display, but autormatically
disappears if you have not made a selection within 5 seconds or press CANCL.
LIST Prints out the Last vasues of the Review array or contents of the memory card
directory via the RS-232 computer interface.
TOTAL Calls up the present Totalizer count to the display.
SCAN Tums the Scan function on or off.
Triggers a single scan when the instrument is under remote control without
iockout (REMS).
MON Turns the Monitor function on or off.
j RATE [SHIFT-ARROW] | Allows you to change ihe scanning speed: “Slo” for highest accuracy, or “FASY"

CLOCK [SHIFT-INTVL]

MODE [SHIFT-FILES]

CLEAR [SHIFT-REVIEW]

LOCAL [SHIFT]

COMM [SHIFT-LIST}
ZERO [SHIFT-TOTAL]
SINGLE [SHIFT-SCAN]

TRIGS [SHIFT-MON]

for highest throughput.
Allows you to set the internal day/date clock.

Allows you o select the destination and annditions for which scan measure-

ments will be automatically printed or logged.

This key sequenice clears the entire contents of the Review array. Review data
must be presently shown on the display to clear the array.

When under remote control without lockout (REMS), this returns control to the
front panel.

Allows you to set up‘the computer interface port.

While the Totalizer count is displayed, resets the Totalizer to 0.

Forces an immediate scan of all defined channels. If a scan is presently in
progress, this new request is ignored. Once begun, the full scan is completed.
Configuraticn changes are not allowed while a scan is in progress.

Aliows you o set up the auxiliary scan trigger mechanisms.
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Table 1-4. Annunciator Display Description

Annunciator Description

MON Indicates that the Monitor function is enabled.

SCAN Indicates that the Scan functicn is enabled. Scanning can be enabled as a single scan
(SHIFT-SCAN), with & scan interval, with an alarm-tiigger, or with an external trigger.

CH Indicates that the channel number is displayed immediately above, in the right display.

SET Lit when the instrument is in Conﬁgufaﬁon Mode.

Mx+B Lit while Mx+B scaling is being defined and when a measurement on the display has been
scaled with an M value other than 1 and/or a B value other than 0. Also dimly lit when in
the Inactive Mode to indicate that an M value other than 1 and/or a B value other than §
has been defined for this channei.

FUNC Lit when a measurement function is being defined for this channel.

ALARM Lit when alarm vaiues are being defined for this channel or when an alarm [imit has been
exceeded while measuring. ‘

vV Indicates that the measurement function is volts for this channel (used with the ACor DC
annunciator).

DC Indicates that the measurement function is de voltage for this channel.

AC Indicates that the measurement functicn is ac voltage for this channel.

Q Indicates that the measurement function is resistance for this channel.

Hz indicates that the measurement function is frequency for this channel.

°C Indicates that the measurement function is temperature for this channel and that the
degree unit is Celsius.

°F Indicates that the measurement function is tempersature for this channel and that the
degree unit is Fahrenheit. -

m (milli) & multiplier for the dispiayed value, e.g., mV for milljyolté. Also used when defining
alarm and Mx+B values.

x1 (times 1) a multiplierfor the displayed value. Used when defining alarm and Mx+B values.

k (kilo) a muttiplier for the displayed value, e.g.. kHz for kilohertz. Also used when defining
alarm and Mx+B values.

M {mega) a multiplier for the displayed value,e.g., MQ for megohms. Also used when
defining alarm and Mx+B values.

Ro Litwhentheicepointresistanceisbelng dafined for RTD measuramsnts onthe displaved
channel. -

OFF Indicates there is no measurement function defined for the displayed channel;, OFF
channels are skipped over when scanning. OFF is also used when defining an alarm
value to indicate that the alarm limit is to be ignored.

AUTO Indicates that auforanging is enabled for the displayed cﬁanﬁe].

LIMIT Used with the [1] and [2] annunciaiors when you are setting an alarm limit value. Also lit
when displaying a measurement value (LAST, Monitor) which has exceeded an alarm
fimit.

K,
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g . Table 1-4. Annunciator Display Description {Continued)

[ Annunciator Description

1. Lit when alarm limit 1 is being defined. Also lit when displaying a measurement value
(LAST Monitar) which has exceeded alarm limit 1. '

2 Lit when alarm limit 2 is being defined.: Also lit when d;splaymg a measurement vaile
{LAST, Monitor) which has exceeded alarm limit 2.

Hi, LO | Identifies alarm limit sensing (high or low) during channe! configuration. At other times,
identifies an alarm condition.

REVIEW Indicates that review data s being displayed (used in conjunction with the MIN, MAX, and
LAST annunciators).

MIN, MAX indicates that the displayed vaiue is the minimum {raximuim) value measured on this
channel.

LAST indicates that the displayed value is the most recent scan rreasurement taken on this
channel.

PRN Indicates that the autoprint function is enabled (to send readings to a printer or PC) orthe
memory storage function is on (to store readings in a memory card).

EXT Indicates that external triggering {on the rear panel) is enabled.

TR Indicates thatintemnal triggering {from the monitor alarm) is enabled. Also used with EXT

sz

EE:

when external triggering is enabled.

e e L e

==

Y REM Indicates that the instrument is under the control of the RS-232 computer interface
’ (bright) or a front panel lockout option has been enabled {dim).

CAL Indicates that the instrument's internal calibration constants have been corrupted.

frra

“ry

{iNot used.)

Sngimmo

T TR

T

R R

1-21
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Section 2
Front Panel Operations
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Front Panel Operations
SUMMARY OF FRONT PANEL OPERATIONS

SUMMARY OF FRONT PANEL OPERATIONS 2-1.

Descriptions of all equipment operations start at the front panel and proceed through the
~ following topics, which appear in the following sequence:

. Preparing for Operation )
. Configuring a Measurement Channel  : «
. Setting Operating Conditions

*  Operating Modes

. Additional Features

» Instrument Interfaces

This section applies exclusively to instrument applications that use only the front panel controls

and annunciators. Other sections apply specifically to applications that use the memory card
feature or interface with a cormoputer, printer, or modem. It is assumed that the user has
understood the information in Section 1, “Preparation for Use,” including such topics as setting
up the instrument and making measurement connections. Perform the Ten-Minute Tour at the

front of this manual for a guick overview of instrument operation.

All the procedures in this section use control/annunciator diagrams that provide the control

sequences and expected indicators for each operation. A summary of how to use the control/
annunciator diagrams is shown in Figure 2-1.

Press then release the The shaded nortion ahove
front panel key shown. in FUNC a menu indicates a front
this example, press the parel display for that
FUNC kev v deme menu.  In this examnle,

the menu is called SET
Use the up/down arrow I PN ’ EUNG.

keys to select an item from

the displayed menu. VAC

-

A solid pointer means the

VDG s ;
When the menu item y ir?]e:i_:ssii:tr:i: Ze;ur:igé
selected with the up/down be selected pie,
arrow keys is corect, m . B 7 '
press the ENTER key. [ b : A dotted arrow means the
J menu selection is typical
X }
When there are multiple u;\ K ?;; ’ic{xeemusti;;m::;;t;oc:]i:
.selections, the procedure ] E instr licati |
will continue. 2 T - |n§ rument app 1cat|0n._ n
[V N this example, a typical
R choice is thermocouple T.
X
L__w g
== |
A dotted pointer indicates : c
a typical menu selection, Pt
while a solid pointer 4an Typical A procedure that includes
indicates a  required n)) = "Beep" an audible "beep" will use

selection. = Required & beep symbol as shown.

Figure 2-1. How to Use the Control/Annunciator Diagrams

2-3




2635A Data Bucket
Users Manual

CONFIGURING THE INSTRUMENT FOR OPERATION

To prepare the equipment for front panel operations, perform the two following procedures:

. Turning the Power On (Figure 2-2)
. Selecting a Channel (Figure 2-3)

Turning the Power ON

Each power-on sequence includes a four-second selftest routine that lights the front panel
display. If the selftest fails, the instrument will beep and display BRROR plus an alphanumeric
error code character (see Table 2-2). If there is more than one error, each is displayed in
sequence at twe-second intervals. Refer to the maintenance information in Section 7 for

2-3.
There are four power-on options. Figure 2-2 describes the control sequences for each option.

guidance on what to do when an error is detected.

2-2,

POWER

{Selftest)

(Selftest)

)

1))

Simple Power-On. Press the POWER switch.
After selftest, the display clears and the
instrument resumes whatever operation was in
effect when power was last removed.

Configuration-Reset Power-On. Hold down the
CANCL key and press the POWER switch. Hold
the CANCL key until the instrument completes

- selitest and "beeps” in acknowledgement. Al

channel configuration data is erased and the
operating parameters are set to default settings
(see Table 2-1). The temperature scale and
communication settings are not affected.

Display-Hold Power-On. Hold down the SHIFT
key and press the POWER switch. Hold the
SHIFT key until the instrument completes the
selftest routine and "beeps” in acknowledgement.
The front panel display will remain it until any key
is pressed. -

Temperature-Toggle Power-On. Hold down the
Mx+B key and press the POWER switch. Hold
the Mx+B key until the instrument completes
selftest, "beeps" in acknowledgement, displaying
either °F or °C. To select the other temperature
scale, remove power and repeat the procedure.

Figure 2-2. Turning the Power On
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CONFIGURING THE INSTRUMENT FOR OPERATION

Table 2-1. Configuration Reset (Default) Settings

PARAMETER/DEFAULT SETTING

PARAMETER/DEFAULT SETTING

Channels 0 fo 20
Measurement Rate
Mx+B Scaling
Scan Interval
Review Values
Digital I/O Lines
Totalizer
Destination
RTD RO
Open Thermocouple
Detection (OTC)

Off

Slow

1x+0 (all channels)
0:00:00 {continuous)
Cleared (all channels)
Set High {non-alarm)
0/Debounce Disabled
None

100.00 (all channels)

Enabled

AIa'rn“i-Assignments

DIGITAL I/O LINE

Channels 0to 3, to
ALARM QUTPUTS
Qto 3.

Channels 4 {o 20, to
DIGITALI/O as

below:

4 | 5 6 { 7

Alarm Channel

4 5 6 | 7

Alarm Limits Off/Limit Values=0 (ORed to drive 8 19 10 11
each /0 line) 12 13| 14 15
16| 17 ] 181 19
20
Tabie 2-Z. Seifiest Error Codes
COBE ESCRIPTION CoLE DESCRIFTION
1 Boot ROM Checksum Error 7 Instrument Calibration Data Corrupted
2 Instrument ROM Checksum Error 8 Instrument Not Calibrated
3 Internal RAM Test Fafled S A-to-D Converter Not Responding
4 Display Power-Up Test Failed A A-to-Dt Converier ROM Test Failed
5 Display Not Responding b A-to-D Converier RAM Test Failed
& Instrument Configuration Corrupted . C A-to-D Converier Selftest Failure
d Memery Card interface Not Installed
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Selecting a Channel 2-4,

There are 21 channels, 0 to 20. A channel is selected for configuration or configuration
verification when the instrument is in the inactive mode. An active channel is selected for
monitoring when the instrument is in the Monitor Mode (see Figure 2-17) or Review Mode (see
Figure 2-18). Perform the procedure in Figure 2-3 to select a channel.

RESTRICTIONS - '
Locked Qut Channels. Any channel 1 to 10 (n) assigned to four-terminal (4T) measurements

locks out a corresponding channel a decade higher (n+10). For example, use of channel 3 for
4T measurements locks out channel 13, which can be selected, but not configured.

Restricted Channels. Channel 0 (front panel terminals) does not support thermocouple
measurements or four-terminal measurements.

Selecting a Channel. Press the up/down arrow
- keys untl the CH {Channei) dispiay shows the
20 desired channei, for example, CH 12 (Channel
19 12).

12 Lgtl

4aun Typical
4=  Required

S = WD~ o

Figure 2-3. Selecting a Channel

A e - L
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CONFIGURING A MEASUREMENT CHANNEL i

CONFIGURING A MEASUREMENT CHANNEL 2-5.

The following paragraphs provide configuration procedures for DC Volts, AC Volts, Resis-
. tance, Frequency, Temperature, and describe how to turn a channel Off:

. Configuring a Channel to Measure DC Volts (Figure 2-4)

. Configuring a Channel to Measure AC Volts (Figure 2-5)

. Configuring a Channel to Measure Resistance (Figure 2-6)

. Configuring a Channel to Measure Frequency (Figure 2-7)

. Configuring a Channel to Measure Temperature (Thermocouples) (Figure 2-8)
. Configuring a Channel to Measure Temperature (RTDs) (Figure 2-9)

. Configuring a Channel Off (Figure 2-10)

The instrument is protected from channel configuration errors. For example, accidentally

to a channel configured for resistance will not damage the instrument.

. 2-6.

Perform the procedure in Figure 2-4 to configure a channel for measuring dc volts. In
preparation, the instrurnent must be in the inactive mode (not scanning or monitoring) and the

desired channel mustbe selected (see Figure 2-3). To exit at any time (changes not saved), press
the CANCL key.

RESTRICTIONS

Maximum Input. The maximum voltage inputs are 300V dc for channels 0, 1, 11, and 150V
dc for channels 2 to 10, and 12 to 20.

applymg 300" actoa N . P e p—

Configuring a Channel to Measure DC Volts

} 90.000 mV Range, Not used in Auto (autoranging).
( ) : Selecting the DC Volts Mode. Press the FUNC
FUNC ‘ key to access the SET FUNC (Set Function
A ey to access the S {Set Function)
OFE menu, Fress ine up/down arrow keys untii V DO
i °F [°C]* {volts d¢} is displayed, then press the ENTER
7y |

Selecting the Measurement Scale. Select a

— fixed scale or Auto (autoranging). A fixed scale
v indicates an upper measurement limit. For
T 300.00V™ example, the 30.000 V scale measures 30 volts
115000V *** or less. Measurements beyond the scale limit will
a 30.000 v cause an QL {overlesd) display, The xi {1.0)
3.0000V multiplier indicates a reading in volts dc; the m
300.00 mV mulitipfier (0.001} indicates a reading In millivolts
@ 90.000 mV de. A 200.00 mV range is available by computer
qan Typical interface'and may appear in the display if this
= Required was previously selected, :
. « Depends on temperature scale. in Auto (autoranging), the instrument chooses.the
. * Ghannels 0. 1. and 11. scale for the best measurement resolutlor?.
e Channe[s2,to'10, and 12 to 20, When the scales are changed, the scan is

momentarily slowed.

Figure 2-4, Configuring a Channel to Measure DC Volis .
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2-7.

ocedure in Figure 2-5 to configure a channel for measuring ac volts. In

Perform' the ﬂlzz jpstrument must be in the inactive roode (not scanning or monitoring) and the

grepargtll_c;:;mel must be selected (see Figure 2-3). Toexit at any time (changes not saved), press
esired ¢ )

the CANCL key-
RESTRICTIONS '

Maximum Input-
150V ac (rms) for

. .The frequency range for maximum voltage inputs is 20 Hz to 100 Hz. Refer to
%r:“vﬂ_ueél_c&A fof derated voltage inputs for frequencies between 100 Hz and 100 kHz.
ppendix _ .

Configuting a channel to Measure AC Volts

The maximum voltage inputs are 300V ac (rins) for channels 0, 1, 1 1, end
channels 2 to 10, and 12 to 20.

Selecting the AC Voits Mode. Press the FUNC

| S
key to access the SET FUNC (Set Function)
OFEF menu. Press the up/down amow keys untii VAS
°F [°C]* (Volts AC) is dispiayed, then press the ENTER
—Y Hz key. :
o R
2 VAG \ams
= vV DC
— Y ' .
m Selecting the Measurement Scale. Select a
N~— s R fixed scale or Auto (autoranging), A fixed scale
Auto . indicates an upper measurement limit. For
Y 300.00 V™ example, the 30.000 V scale measures 30 volts
!! 150.00 V *** or less. Measurements beyond the scale limit will
—-—"""30.000V cause an OL (overload) display. The x1 (unity or
u 3.0000 V * x 1) multiplier indicates a reading in volts ac; the
—— 300.00 mV m (milll or x ,001) multiplier Indicates a reading in
¥ millivolts ac,
* ‘Depends on in Auto {autoranging), the instrument chooses the
— temperature scale, scale for the best measurement resolution.
: When the scales are changed, the scan is
** Channels G, 1, - .
: momentarily slowed.
and 11.
4mn Typical “* Channels 2 to
10, and 12 to 20,
4 Required ' u

Figure 2-5- Configuring a Channel to Measure AC Volts
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CONFIGURING A MEASUREMENT CHANNEL

Configuring a Channel to Measure Resistance 2-8.

Perform the procedure in Figure 2-6 to configure a channel for measuring resistance. In
preparation, the instrument must be in the inactive mode (not scanning or monitoring) and the

desired channel must be selected (see Figure 2-3). Toexitat any time (changes not saved), press
the CANCL key. ‘ -

‘The resistance to be measured can be connected using one channel (two-terminal connection)
or two channels (four-terminal connection). The four-terminal connection provides increased
measurement precision. Thetwo channels used in a four-terminal connection are a decade apart
(nand n+10), for example, channel 3 (n) and 13 (n+10). Only the lower ckannel is configured.

RESTRICTIONS

Four-Terminal Channels. Four-Terminal configurations are limited to channels 1 to 10 (n).

The channel a decade higher (n + 10) is automatically reserved for use.

Selecting the Resistance Mode. Press the
FUNC key to access the SET FUNC (Set
Function) menu. Press the up/down arrow keys
untit & (ohms) is dispiayed, then press the
ENTER key.

Selecting the Measurement Scale. Select a
fixed scale or Auto (autoranging)., A fixed scale
Lgtl indicates an upper measurement limit. For
10.000 M example, the 30.000 k2 scale measures 30 kG
3.0000 M chms or less. Measurements beyond the scale
300.00 k limit will cause an OL. (overload) display. The x1
30.000 k {unity or x 1) muitiplier indicates a reading in
3.0000 k onms; the k (kilo or x 1,000) multiplier indicates a
300.00 - reading in kilohms; the M {mega or x 1,000,000}
multiplier indicates a reading in megohms.

* Depends on In Auto (autoranging), the instrument chooses the

temperature scale. scale for the best measurement resolution.

~ Ghannels 1 to 10. When scales are changed, the scan is
momentarily slowed.

Selecting the Terminal Mode. Select the two-
terminal (2T) or fourterminal {(4T) mode. 4T
automatically clears configuration data from the
channel a decade higher {n+10). For example,
A selecting channel 3 for 4T operation will
4 Typical automatically clear channel 13 of all configuration
4 Required data and lock it out from further use.

g

Figure 2-6. Configuring a Channel to Measure Resistance
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Configuring a Channel to Measure Frequency 2-9,

Perform the procedure in Figure 2-7 to configure a channel for measuring frequency. In
preparation, the instrument must be in the inactive mode (not scanning or monitoring) and the

desired channel must be selected (see Figure 2-3). Toexit at any time (changes not saved), press
the CANCL key. '

RESTRICTIONS

Frequency Range. The frequency range for measurements is 15 Hz minimum to greater than
1 MHz, : . :

Maximum [nput. The maxinmm voltage inputs are 300V ac (1rms) for channels 0,1,11, and |

150V ac (rms) for channels 2 to 10, and 12 to 20. The frequency range. for maximum voltage

inputs is 15 Hz to 100 Hz. Refer to Appendix A for derated voltage inputs for frequencies
between 100 Hz and 100 kHz. ‘

Selecting the Frequency Mode. Press the
FUNC key to access the SET FUNC (Set
Function) menu, Press the up/down arrow keys
untii Hz (Hertz) is displayed, then press the
ENTER key.

Selecting the Measurement Scale. Select a
, fixed scale or Auto (autorangirig). A fixed scale
n indicates an upper measurement fimit. For '
example, the 90.000 kHz scale measures 90 kHz
or less. Measurements beyond the scale limit will
cause an OL (overload) display. The x1 (unity or
x 1) multiplier indicates a reading in Hz; the k
(kilo or x 1,000} multiplier indicates a reading in

1.0000 MHz
900.00 kHz
"190.000 kHz
9.0000 kHz
900.00 Hz

4uu Typical indicates a reading in megahertz.

¢-‘- Redquired In Auto (autorangingj, the instrument chooses the .
scale for the best measurement resolution.

* Dependson There are no scanning delays with frequency

temperature scale. autoranging. :

Figure 2-7. Configuring a Channel to Measure Frequency

.2-10
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CONFIGURING A MEASUREMENT CHANNEL

%& ’ Configuring & Channel to Measure Temperature 2-10.

Perform the procedure in Figure 2-8 to configure a channel for measuring temperature with
thermocouples, or Figure 2-9 to measure temperature with resistance-temperatire detectors
'(RTDs). In preparation, the instrument rmust be in the inactive mode (not scanning or
monitoring) and the desired channel must be selected (see Figure 2-3). To exit at any time
(changes not saved), press the CANCL key. The:temperature scale, °C or °F, is set by the
Temperature-Toggle Power-On procedure (see Figure 2-2). When under computer control, an
open thermocouple default can be set by the TEMP_CONFIG command.

THERMOCOUPLES

Thermocouples are formed by joining two wires of dissimilar metals, which produce a voltage
proportional to the temperature of the wire junction. The instrument conditions this voltage into
ternperature measurements. Voltage conditioning includes compensation for the type of
thermocouple used and measuremeni-process compensation that uses a reference temperature
sensor built into the Input Module (channels 1 to 20). The front panel terminals (chanrel 0)
cannot be used for thermocouples. The instrument supports nine standard thermocouples, each
identified with an American National Standards Institute (ANSI) alpha character (except [ 1):
3, [C, B, S, R, N, T, E, or K. A thermocouple type is selected as part of the channel
configuration. Table 2-3 summnarizes the ranges and characteristics of the supported thermo-
couples, including the lead colors for the high () and low (L) connections to the Universal
Input Module. The instrument displays "otc" when an open thermocouple is detected (as
selected with the TEMP_CONFIG command - see Sectior 4).

RESISTANCE-TEMPERATURE DETECTORS

Resistance-Temperature Detectors (RTDs) are formed from coils or strips of metal, usually -
platinum, the resistance of which varies with temperature. The instrument conditions this
resistance into temperature measurements. The instrument supports any platinum RTD that is
calibrated to the IEC 751 Standard (¢=0.00385 ohms/ohm/°C). RTDs are characterized by
their resistance at 0 °C (32 °F), which is called the “ice point” or R0O. The most common RO
is 100 ohms. The instrument supports any IEC 751 Platinum RTD with an RO from 000.00 ¢
999.99, with a default of R0=100.00. Since RTDsare resistance devices, they canbe connected
to fhe instrument using one channel (two-terminal connection) or two channels (four-terminal
connection). A four-channel configuration provides increased measurement precision. Some
RTDs can be purchased in a four-terminal configuration, facilitating a four-terminal connec-
tion. The two channels used in a four-terminal connection are a decade apart (n and n+10), for
example, channel 3 (o) and 13 (n+1 0). Only the lower channel is configured.

THERMOCOUPLE RESTRICTIONS:

Channel 0. Thermocouple measurements cannot use channel 0.

Open Thermocouple. The instrument displays OTC when an open thermocouple is detected
and ignores the channel while scanning. -

STANCE TEMPERATURE DETECTORS RESTRICTIONS:

Four-Terminal Channels. Four-Terminal configurations are limited to channels 1 to 10 (n).
The channel a decade higher (1 + 10) is automatically reserved for use.

RES|
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Tabie 2-3. Thermocouple Ranges
POSITIVE LEAD (H) COLOR NEGATIVE LEAD | USABLE
MATERIAL RANGE (C°)
TYPE -MATERIAL ANSH IEC™*
J Iron - White Black Constantan -200 to 760
crr Tungsten White Tungsten 010 2316
{5% Rhenium) {26% Rhenium)
b Platimum Gray . Platinum 0 to 1820
{(30% Rhodium) ' (6% Rhobium)
s Platinum . Black Orange Platinum’ -50 to 1768
(10% Rhodium)
R Platinum Black Orange - Platinum -50 to 1768
{13% Rhodium)
N | NICROSIL " Orange NISIL -270 to 1300
T Copper Blue Brown , Constantan -270 to 400
E Chromel Purple Violet " Constantan ' 270 10 1000
K Chromet Yellow Green Alurnel -270 to 1372
* American National Standards Institute {(ANSI) device negative lead (L) is always red.
** International Electrotechnical Commission (IEC) device negative lead {L.} is always white.
*** Not an ANSI designation but a Hoskins Engineering Company designaticn.

./

Selecting the Temperature Mode. Press the
FUND Rey 1o access ihe SET FUNG (Set
Function) menu. Press the up/down arrow keys
until °C (Centigrade) or °F (Fahrenheit) is
displayed, then press the ENTER key. (lif the
opposite temperature scale is desired, refer to
Figure 2-2.)

DF [OC]*
Hz
Q
VAC

Selecting the Type of Thermocouple. Select
the desired type of thermocouple from the menu,
for example, T, 'then press ENTER. The "Pt"
{Platinum) setting is used for RTDs oniy (See
Figure 2-9).

. i

* Depends on
temperature scale,

O wmwpmZ2-imxo

™ Only Ptcan be

4mu Typical
= Requiréd P .selected for Channel 0.

Figure 2-8. Configuring a Channel to Measure Temperature (Thermocouples)
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CONFIGURING A MEASUREMENT CHANNEL

Seléc%ing the Temperature Mode. Press the
FUNGC key to access the SET FUNC (Set
OFF Funciion) menu. Press the up/down arrow keys
°F [°C]* ] until °C (Centigrade}) or °F (Fahrenheit) is
Hz displayed, then press the ENTER key. (if the
—_——n opposite temperature scale is desired, refer to
VAC Figure 2-2.)

A
-
A
U
[ Evres |
Nee——

Selecting the. RTD Mode. Select Pt (Platinum),
then press the ENTER key.

anmzxz—imx'_
*
*

Selecting the Terminal Mode. Select the two-
terminal (2T} or four-terminal (4T) mode. 4T
automatically clears configuration data from the
channel a decade higher {(n+10}). For exampie,
selecting channel 3 for 4T operation will
automatically clear channel 13 of all configuration
data and lock it out from further use.

Selecting the "lce Point" (RO} Use the
up/down and left/right arrow keys to enter the
desired number, then press the ENTER key. The
default and most common setting is 100.00
{R0O=100.00 ohms at 0 °C [32 °F]).

* Depends on
quu Typical temperature scale.

4 Required ** Channels 1 to 10.

Figure 2-9. Configuring a Channel to Measure Temperature (RTDs)
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Configuring a Channel Off 2-11.

Perform the procedure in Figure 2-10 to configure a channel for off (no measurement). In
preparation, the instrument must be in the inactive mode (not scanning or monitoring) and the
desired channel must be selected (see Figure 2-3). Toexitat any time (changes not saved), press
the CANCL key. When a channel is OFF, it cannot be scanned or monitored. When a channel
function is changed, alarm limits and scaling (Mx+B) for that channel are changed to their
default conditions. '

Selecting the OFF Mode. Press the FUNC key
to access the SET FUNC (Set Function) menu.
OFF — Press the up/down arrow keys until OFF is

FUNC
r °F PO displayed, then press the ENTER key.

i
AR o
Ad VAC

vVDC

N

| * Depends on
’ m femperature scale.
4 Typical
m Required

Figure 2-10. Configuring a Channel Off

[ EEENC
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SETTING OPERATING CONDITIONS

" SETTING OPERATING CONDITIONS 212

After the channels are configured for the desired measurement parameter, set the following
operating conditions to support the intended instrument function:

. Setting the Sean Interval [Default - 0:00:00 (Continuous)] (Figure 2-11)
. Setting the Measurement Rate [Default - Slow] (Figure 2-12)

. Setting the Alarms [Default - Alarms off] (Figures 2-13)

. Setting the Mx+B Scaling [Default - 1x-+0 (no scaling] (Figure 2-14)

Setting the Scan Interval 2-13.

Perform the procedure in Figure 2-11 to set the time between starts of measurement scans. In
preparation, the instrument must be in the inactive mode (not scanning or monitoring). To exit
at any time (changes not saved), press the CANCT, ey, The scanning interval

o h hd Vha Y

format is

S BAlAmAnA D miatin VEL 2R 2220 S

HOURS:MINUTES:SECONDS. The minimum is 0:00:00 (continuous scanning [default]);
the maxiroum is 9:99:99 (9 hours, 99 minutes, 99 seconds). The scan interval is divided into
two portions: the measurement interval when measurements are actually taken, and the time-
out interval that completes the overall scan duration. For example, if 10 channels can be
measured in 8 seconds, and the scanning interval is set for 30 seconds, the first 8 seconds are
used for measurement, while the remaining 22 seconds are used to time out. If the scanning
interval is set to less than the measiremnent rate, the effect is continuous scanning. For example,
if 10 channels can be measured in 8 seconds 'and the scanning interval is set for 5 seconds,
scanming is continuous. To speed up the measurement rate, refer to Figure 2-12.

Setting the Scan Interval. Press the INTVL
{interval) key o acoess ths scan tims ment. The
format is HOURS:MINUTES:SECONDS. Press
the up/down and left/right amow keys to select
and configure each column in the menu. For
example, a scan interval of 1 hour, 25 minutes,
and 33 seconds would be formatted as 1:25:33.
qau  Typical ' The column being configured will have a bright

. display. When the display shows the desired
== Required interval, press the ENTER key.

Figure 2-11. Setting the Scan Interval -
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Setting the Measurement Rate 2-14.

Perform the procedure in Figure 2-12 to set a fast or slow {default] measurement rate. The
measurement rate affects the time required to scan the configured channels. However, the fast
mode sacrifices one digit of measurement resolution. For example, a temperature reading of
72.4 °Fin the slow mode would become 72 °F in the fast mode, or 27.858V dc in the slow mode
would become 27.86 V dc in the fast mode. The fast mode is normalty used to capture rapidly
changing measurements or to speed up the measurement portion of the scan interval.

e
¥ Setting the Measurement Rate. Press the
n SHIFT key and then the right-arrow key to access
L _[FASt. . the measurement rate menu, Press the up/down
. U SLO mn arrow keys to select either SLO (Slow) or FASt
i \ S I (Fast), then press the ENTER key.
3 Y ‘ o
(— m""—\ en Typical
“: \ ) 4  Required
il : -

i Figure 2-12. Setting the Measurement Rate
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SETTING OPEHATING CONDITIO

Setting the Alarms ' 2-15.

Perform the procedure in Figure 2-13 to set alarm lirnits for any configured channel. In
preparation, the instrument must be in the inactive mode (not scanning or monitoring) and the
desired channel must be configured with a measurement function (see Figures 2-4 to 2-9) and
selected (see Figure 2-3). To exit at any time, press the CANCL key; however, any alarm
parameters previously entered will remain. Two alarm limits, alarm 1 and alarm 2, can be
defined for each channel. If applied to a channel with Mx+B scaling, the alarm is based on the
scaled values. An alarm occurs when the measured value on the channel moves above the HI
(High) or below the LO (Low) value. Alarms can start autoprisiting (Figure 5-3), start scanning
with the Monitor-Alarm trigger option (Figure 2-19), or trigger other functions via the rear
panel digital outputs. In the inactive mode, any selected channel that is programmed with alarm
limits will display LIMIT plus 1 and/or 2 to show which alarms have been set. In the different
operating modes, the front pane] will provide an indication of a channel in an alarm condition.
Each is discussed below. ’

ALARM INDICATIONS WHILE SCANNING

fascanned channel is in an alarm condition during the scan, the ALARM annunciator is turned
on (dim display). If all alarm conditions clear during the next scan, the ALARM annunciator
is turned off. See Figure 2-15 for information about the Scan Mode.

ALARM INDICATIONS WHILE MONITORING

if the channel being monitored is in an alarm condition, the alarm limit I andfor 2 annunciators
will be tarned o, and the ALARM annunciator blinks bright/dim. The alarm limit annunciator
indicates which alarm has been exceeded. If the monitored channel is not in alarm, the ALARM
annunciator will be off, unless scanning and some other channel is in alarm, then the ALARM
indicator bas 2 steady dim display. See Figure 2-17 for information about the Monitor Mode.

ALARM INDICATIONS WHILE REVIEWING

T

]

lin alacwmsa

the channcl being reviewed had been in an alarm condition, the AT ARM and alarm limit 1
and/or 2 annunciators will be turned on. The alarm limit annunciator indicates which alarm has
been exceeded. See Figure 2-18 for information about the Review Mode.

CLEARING ALARM PARAMETERS FROM A CHANNEL

To clear alarm parameters from a channel, the alarm can be programmed to OFF for both alarm
1 and alarm 2, or the channel function can be changed to any other selection, including OFF.

ALARMOUTPUTS FOR CHANNEL 0 TO 3 USING THE ALARM QUTPUTS CONNECTOR

A dedicated transistor-transistor logic (ITL) voltage output is available for channel 0 to
channel 3 alarms, via the rear panel ALARM QUTPUTS connector. (See Section 1 of this
manual for connection information.) If a channel is not in alarm, the voltage output at a

r

connector terminal is a logical high (nominal +5V. de); if a channel is in alarm, the outputis a2

logical low (nominal +0.7V dc). Alarm oufputs are set following each scan. Asshownin Tabie
2-4, there are 16 different alarm combinations. The decimal equivalent of the binary half-byte
formed by. Channe] 3 to Channel O has significance in autoprinting operations. (See the
following discussion on autoprinting.)

2-17
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ALARM OUTPUTS FOR CHANNELS 4 TO 20 USING THE DIGITAL /O CONNECTOR

A shared transistor-transistor logic (TTL) voltage output is available for channel 4 to channel
20 alarms via the rear panel DIGITAL /O connector, using terminals O 7 to VO 4. (See
Section 1 of this manual for connection information.) If a channel is not in alarm, the voltage
output at a connector terminal is a logical high (nominal +5V dc); if a channel is in alarm, the
output is a logical low (nominal +0.7V dc). Alarm outputs are set following each scan. As
shown in Table 2-5, the alarm outputs for channels 4 to 20 are ORed in groups. For example,
alogical low at1/Q 7 indicates that channel 7 or 11 or 15 or 19is inan alarm condition. Dedicated
alarm channels are available only for channels 0 to 3 (see the above). Assigning alarms to
channels 4 to 20 does not disable the associated IO output from use by coramands from the
computer interface. (See using the “Digital Input/Output Lines” under “Additional Features.”)
The decimal equivalent of the binary byte formed by /O 7 to I/O 0 has significance in

autoprinting operations (see the following discussion) and for certain commands in the
instrument command set, e.g., LOG?.

Table 2-4. TLL Alarm Outputs (Channels 0 to 3)

CHANNEL 3 CHANNEL 2 CHANNEL 1 CHANNEL 0 DECIRVAL
0 {Alarm) 0 (Alarm) 0 {Alarm) 0 (Alarm) 0
0 0 0 1 (No Alarm) 1
0 0 1 (No Alarm) 0 2
o 0 1 1 3
0 1 (No Alarm) 0 0 4
0 1 0 1 5
0 1 1 o 6
¢ 1 1 1 7
1 (No Alarm) 0 o 0 -8
1 0 ¢] 1 9
1 0 1 o 10
1 0 1 1 11
1 1. 0 0 12
1 1 ¢ i i3
1 1 1 0 14
1 1 1 1 15
1. = No Alarm 0 = Atarm

Note 1. The decima! equivalent of the binary half-byte formed by Channei 3 to

Channel 0 is used in autoprint functions.

Note 2. The TTL alarm outpuis are via the ALARM OUTPUTS rear pane!

connector.




Frant Panel Operations 2
SETTING OPERATING CONDITIONS

, ALARMS AND AUTOPRINTING

Alarm conditions are indicated for each scanned channel when using the autoprint function, and
the ALM (Alarm) and DIO (Digital I/O) conditions are summarized with a decimal number.
(See Tables 2-4 and 2-5.) An alarm condition can be used to turn autoprinting on and off by
selecting “Print” (printer) or “both” (printer and memory card) as a data destination, and the
data mode as ALAr (Alarm) (see Figure 5-3). When scanning using the front panel SCAN key,
the printer will print measurement results when any Scanned channel is in alarm. If scanning

using the alarm trigger (see Figure 2-19), the printer will print measurement results only when
the monitored channel is in alarm.

ALARMS AND MONITOR-ALARM TRIGGERING

An alarm ¢ondition, coupled with the Monitor Mode, can be used to start and stop measurement

scans (see Figure 2-19). When an alarm oceurs, scanning begins, and when the alarm clears,
scanning stops.

ALARMS AND Mx+B SCALING

Alarm settings are affected by Mx+B scaling. The Mx+B scaling determines the value that the
instrument displays, and the alarms are conﬁcured for these values.

H]

Table 2-5. TTL Alarm Qutputs (Channels 4 to 20).

CHANNELS CHANNELS CHANNELS CHANNELS
7 -or-’ 6 -or- 5 -or- 4 -or-
11 -of- 10 -o7-. S -Gi- 8-or-
15 -or- 14 -or- 13 -or- 12 -or-
19 ) 18 17 16 -or-

20 -or-

Vo7 /0 8 /O 5 o 4 DECIMAL

0 {Alarm) 0 {(Alarm) 0 (Alarm) 0 {Alarm) 31
a 1 (Ne Alarm) 1 (No Alarm) 1 (No Alarm) 127
1 (No Alarm} 0 1 1 1H
1 1 0 ' 1 223
1 1 1 0 239
1 1 1 1 255

1= No Alarm 0 = Alarm

Note 1, The decimai equivalent of the binary byte farmed by Channel 410 '
Channel 20 is used in autoprint and computer functions. The decimal values shown here
are based on [/O 3 to /O 0 being equal to logical 1.

Note 2. The above shows the least complicated Digital I/O alarm
configurations. Multiple alarms pius the use of I/O terminals 3 to 0 can
conceivably use all 255 digital /O combinations.

Note 3. The TTL alarm outputs are via the DIGITAL /O rear-panel connectar.

Exampile: A logical O at I/O 7 terminals indicates an alarm condition for
channel 7, or 11, or 15, or 18. Only channels O to 3 have dedicated
alarm outputs on the ALARM OUTPUTS connector.
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N.RKHR A
XK e XHX
XXX e R X
ARHK X

4 Typical
4= Required

Selecting Alarm 1 or Alarm 2.  Press the ALRM
{Alarm) key to access the alarm selection menu.
Use the up/down arrow keys to select alarm 1 or
2, then press the ENTER key.

Selecting the Afarm Mode. Press the up/down

i fomn am b el mok s mla e e
arrow Keys to select an alarm mode, OFF (Off}, B!

{High), or LO {Low}, then press the ENTER key.

Selecting the Alarm Numerical Value. Press
the up/down and leftright arrow keys to enter &
five digit number that defines the numerical value
for the alarm, ignoring the decimal peint or scale

-multiplier. The column being configured will have

a bright display. For example, for an alarm of
132,75V ac, enter +13275. When the emiry is
correct, press the ENTER key. '

Selecting the Alarm Decimal Value. Press the
left/right arrow keys to position the decimal point

~ in the number selectad in the previous step. For
~ the example above, the settings would be 132.75.

When the decimal point is correct, press the
ENTER key.

Selecting the Alarm Scale Multiplier. Press the
up/down arrow keys to select the desired
multiplier: x1 (x1}), m {x .001), M (x1,000,000), or
k (x1,000). For the example above, the 132.75
multiplier would be x1. When the multiplier is

" correct, press the ENTER key. If alarm 1 is

configured, the procedure continues for alarm 2. .
If alarm 2 is configured, the procedure terminates.

2-20
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Setting the Mx+B Scaling : 2-16.

Perform the procedure in Figure 2-14 to set the Mx+B scaling for any configured channel. In
preparation, the instrurnent must be in the inactive mode (not scanning or monitoring) and the
desired channel must be configured with a measurement function (see Figures 2-4 to 2-9) and
selected (see Figure 2-3). To exit at any time, press-the CANCL key; however, any Mx+B
parameters previously entered will remain. Scaling allows a measurement value (x) to be
modified with a fixed multiplier (M)} and a fixed offset (B). A channel with scaling other than
the default of 1x+0 will display Mx+B when the channel is selected. When scaling is used, only
anumber is displayed; function identifiers such as °F, Hz, \Q, VAC, and VDC are removed. If

the results from Mx+B scaling are nonsense, double check the signs and multiplier values for
Mand B."

EXAMPLES

Multiplier. If a pressure transducer provides 100 mV for 100 PSI, 200mV dc for 200 PSI, etc.,
the instrument would read directly in PSI with a multiplier of 1000, or M=+1k and B=000.00.
For example, a PSI of 156.98 would display the number 156.98.

Offset. If you are monitoring line voltage of 115V ac and you want the instrament to display
the variations above and below 115V ac instead of the actual voltage, the instrument would
" display the differences by subtracting - 115 from the measurements, or B=-115.00 (M=1.0). For

example, 117.21V ac would display only the number 2.21; 113.45V ac would display the
number -1.55. )

Multiplier and Offset. If the instrurnent is measuring temperature using the °F scale, but you
want it to display the measurements in °C, the conversion formula °C=5/9(°F-32), rewritten in
decimal °C=.55555°F-17.777, could make the conversion with M=+.55555 (entered as

+555.55m) and B=-017.78. For example, 72.2 °F would display the number 22.28.

RESTRICTIONS

1 aFnum Al o il o tﬁ‘ﬂn‘! S R . 5N 14

T leppantinr Thos LN L s en s s . : ol
LAGEETITY. L08 Wansielr Characiensid o1 Wis ITansducers Of McasuIement moditiCations miust e

linear, with fixed multipliers (M) and fixed offsets (B).

Overload (OL) Display, The decimal point location and scaling (m, X1, k, M) selected for the
“B” value determines the scaling for the result. For example, if B=xxx.xx x1, the result will

range over +999.99 only.” Anything greater than +999.99 or less than -999.99 will show “OL”
{overload).

CLEARING Mx+B SCALING FROM A CHANNEL

To clear Mx+B parameters from a channel, the Mx+B parameters can be programmed to 1x+0
(M=1, B=0), or the channe] function can be changed to any other selection, including OFF.

2-21
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+£00000
-1 -
+88999

XaKXXX fun
| AXaxxX
KA XX
HHHK WX

4an Typical
4= Required

Selecting the M Numerical Value. Press the
Mx+E key to access the Mx+B menu. Press the
up/down and left/right arrow keys to enter a five
digit number that defines the numerical value for
the measurement multiplier, ignoring the decimal
paint or scate multiplier. The column being
configured has a bright display. For example, for

an M of 1000 (1k), enter +01000. When the
entry is correct, press the ENTER key. '
Selecting the M Decimal Value. Press the

left/right arrow keys to position the decimal point
in the number selected in the previous step. For
the example above, the setting would be +01.000.
When the decimal point is correct, press the
ENTER key.

Selecting the M Scale Modifier. Press the
up/down arrow keys io select the desired scale
medifier: X1 (x1), m (x .001}, M (x1,000,000), or k .
(x1,000). For the example above, the +01.000

o

LY P —
YYIICID Lie oSLalc

modifier is correct, press the ENTER key.

anmla meadiflae wadaralal o Bl
SWAIT HIWWHILITT WUWIY WUT R,

{Continued on the next page)
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Figure 2-14. Setting the Mx+B Scaling (Sheet 1 of 2)
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00000 Mm
_to-
+£999599

KR —

Ke XXX
X¥ 2 BXEK
AX X« XK

4unr Typical
4= Reqguired

(Continued from the previous page)

Selecting the B Numerical Value. Press the
up/down and left/right arrow keys o enter a five
digit number that defines the numerical value for
the measurement offset, ignoring the decimal
point or scale multiplier. The column being
configured has a bright display. For example, for
a B of -115, enter -11500. When the entry is
correct, press the ENTER key.

Selecting the B Decimal Value. Press the
iefi/right arrow keys 1o position the decimai point
 the number selected in the previous step. For
the example above, the setting would be -115.00.
When the decimal point is correct, press the
ENTER key.

3

 Selecting the B Scale Modifier. Press the

up/down arrow keys to select the desired scale
modifier: X1 (x1), m (x .001), M (x1,000,000), or k
(x1,000). For the example above, the -115.00-
scale modifier would be x1. When the scale
modifier is correct, press the ENTER key.

Figure 2-14. Setting the Mx+B Scaling (Sheet 2 of 2)
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OPERATING MODES 2-17.

With the channels configured and operating conditions set, the instrument is ready for operation
in one of the foliowing modes: ‘

. Using the Scan Mode (Figure 2-15)
. Using the Monitor Mode (Figure 2-17)
. Using the Review Mode (Figure 2-18)

Each operating mode is discussed below. To modify the operating mode with additional

features, such as using the scan triggering, refer to the next main headings in this section,
“Additional Features.” '

Using the Scan Mode 2-18.

Perform the procedure in Figure 2-15 to start and stop the Scan Mode of operation. The Scan
Mode can be started when the instrument is inactive, in Monitor (Figure 2-17), or Review
{Figure 2-18). Measurementresults can be sentto amemory card (see Section 3, “Memory Card
Operations™) and PC (see Section 4, “Computer Operations™) or printer (see Section 5, “Printer
Operations”). When using the Scan Mode with a memory card, consider each of the following
topics. (Memory card error messages are summarized in Figure 2-16.)

MEMORY CARD AS A DATA DESTINATION

Measurement data is not automatically sent to the memory card. Measurement data can be sent
to a printer/PC, to the memory card, to both ptinter/PC and memory card, or to neither. If either

the printer/PC or memory card, or both are selected, the PRIN annunciator will be on. SeeFigure .

3-4 to set the destination and mode for sending measurement data to the memory card.
MEMORY CARD FORMATTING

When the instrument is inactive (not scanning or monitoring), insert a memory card. An
tmmediate arror Err 1/CArd indicates the memory card is not initialized (formatted). See
Figure 3-3 to initialize a memory card.

MEMORY CARD CAPACITY

A mermory card that fills during scanning displays the error Exrr 3/FULL, meaning readings are
being saved in internal memory (73 scans maximum) and another card should be inserted. The
emor changes to Err 4/FULLif the internal memory fills, saving only the most recent 75 scans.
When inserted, the replacement card is updated with the scans in memory.

MEMORY CARD FILES

Data files (dAtxx) are opened manually (see Figure 3-8) or prompted by pressing SCAN. Press

ENTER to accept file names or use the up/down and left/right arrow keys to select a file name

and then press ENTER. If a data file cannot be opened, error Err 2/FILE will be displayed,

meaning all files dAT00 to dA9Y already exist or the selected file name is already assigned.
MEMORY CARD EXCHANGE DURING SCANNING A

Eject the active card when the BUSY indicator is off and replace with another card. The
instrument opens the same file name on the new card. If this file cannot be opened, Err 3/bAd
is displayed (see Figure 2-16). Errd/bAd indicates the internal memory is full, saving only the
most recent 75 scans. The new card is updated with the scans in memory. -
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MEMORY CARD DATA EXTRACTION

Measurement data recorded onto a memory card can be read only by a PC running Starter or
Logger applications software. If you want to have a copy of the measurernent data when it is
being recorded, cohnect a printer during scan operations (see Section 5, Printer Operation). If
using a printer, verify the data destination is “both’* (memory card/printer) (see Figure 5-3).

SCAN 1-8 —

-

CAN ON |
§0:00:00
Path to Y
OPEn
dAtx |
menu. L1 Ak

SCAN i—s

SINGLE

SCAN

SCAN

OPEN
dADX

L
Path to T
menu. :

Loo-d  dAtxx

CAN OFF

et

— —

Starting the Scan Mode. Press the SCAN key to
start scanning. If the data destination includes
the memory card and a data file has not been
opened, a dAtxx file will be displayed. If an error
message appears, refer to Figure 2-16.

Opening a Data (dAixx) File. Press ENTER to
open the suggested file or use the cursor keys to
select a file name (00 to 99), then press ENTER.
If an error message appears, refer to Figure
2-16. Press the CANCL key to exii without
opening a file or starting scanning. '

Stopping the Scan Mode. Press the SCAN key

-again to stop the scan mode (-OFF- will be

displayed momentarily). f SCAN is pressed
during the measurement interval, the
measurements will be completed.

Starting the Single Scan Mode. Press the
SHIFT key then then SCAN key for a single
measure-ment scan. If the data destination

Includes the memory card and a data file has not
been opened, a dAbe file will be disnlayed, ¥ an

o AR e iy e

error message appears, refer to Figure 2-186.

Opening a Data (dAtxx) File. The suggested
dAtxx file can be opened by pressing ENTER, or
the cursor keys can be used to select a file name
{00 to 99), then press ENTER. If an error
message appears, refer to Figure 2-16. Press
the CANCL key to exit without opening a file.

Figure 2-15. Using the Scan Mode
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Memory Card Error Messages 2-19.

Any illegal memory card operation results in a double “beep” and an error display as shown in
Figure 2-16. If the instrument is scanning and in the Monitor Mode or Review Mode, only the
double beep will be heard for a memory card error. Error messages are acknowledged by
pressmg the ENTER or CANCL key or by gjecting the memory card.

|

O ( Card error. Card is missing, unformatted, full of
H data, or the write-protect switch is set to "read
Vo ] only." If error occurs when card is inserted, card
is unformatted. To format a card, see Figure 3-3.
To erase files, see Figure 3-7 (SEbx files) or 3-8
(dAtxx files). To set write-protect switch, see
Figure 3-1.

('l
]
)

File error. Unable to open a file. The selected

. = file name is aiready assigned or all file names
¥ [y have been used (00 to. 99). Select ancther file
; name, erase files (Figures 3-7 or 3-9), or use
? another card.

=
]

(]
)
)

Card problem (scans saved). Scanned data is
- being stored in internal memory (75 scans
LI - maximum). Take action or the intemal memery
will overflow and data will be lost. Insert a usable
replacement card and stored scans will be
transferred to the new card. If action is delayed,
the error message changesio Err 4.

(]
]
i
}

Card prnblem (scans lost). The most recent 75

Anoeo

P,
scans ars siored in intermnal memony and the

[}
i { oldest scans are being discarded. Insert a usable
replacement card and the stored scans will be
fransferred to the new card.

Py

...
L |
)

\
|

Repiacement card errer. The replacemsant card
is either unformatted, full of data, the identical file
name used for the current scan already exists, or
the write-protect swiich is in *read only." Use
another card or stop scanning and correct the
i : problem. Display alternates with Err 3 or Err 4.

-
(]

-
L
-
et
-
o)
JUR

I‘ Active card error. The active card recording
§ measurement data is full. Install a replacement
card and stored scans will be transferred to the
new card. Display atternates with Err 3 or Err 4.

..
b
-
[t
it

B o Active card error. The aciive card has been

X ' © removed during scanning. Reinsert the same

A card or install a replacement card. Stored scans
b -  will be transferred to the inserted card. Display

j afternates with Err 3 or Err 4,

-
i
-
-
-
-

i ' Figure 2-16. Memory Card Error Messages
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Using the Monitor Mode 2-20.

Perform the procedure in Figure 2-17 to start and stop the Monitor Mode of operation. The
Monitor Mode can be started when the instrument is in the inactive mode or in the Scan Mode.
The Monitor Mode commands the instrument to display the present measurement for any

- selected channel (except channels set to OFF) and to display alarm information if the channel
isinalarm. If the Monitor Mode is used without the Scan Mode, the instrument operates like
amultimeter. If the Monitor Mode is used with the Scan Mode, the instrument also operates like
2 multimeter but, measurements can be recorded into memory, printed out, and reviewed
(maximurn, minimum, last values). The Monitor-Alarm triggering option uses the Monitor
Mode to start or stop scans when a selected channel goes into or out of alarm (see Figure 2-19).
If the instrumnent is in the Monitor Mode and scanning using the memory card, any illegal ;
memory card operations are noted only with a double “beep.” When you hear a double beep,
exit the Monitor Mode and investigate the memory card error (see Figure 2-1 6).

ixp

MON E

Starting the Monitor Mode. Press the MON kev

— : to start the Monitor Mode. Use the up/down arrow :
B MONITOR keys to select any configured channe! and
Fon | display the current measurement. Any monitored

hd DOCXXX . S

/ channel using autoranging will display AUTO,

When the instrument is in the Monitor Mode, an
internal relay closes every 10 seconds as part of
the meter housekeeping agtivities. Relay closures
are heard as a series of iow-level aldio "clicks”
coming from the instrument.

Y Stopping the Monitor Mode. Press the MON

MONITOR key again to stop the Monitor Mode (-OFF- will be .
MON "OF—F—— displayed momentarily}. If the meter is in the
Scan Mode, the front panel changes 1o the scan
channel/interval timer display.

Loty

Figure 2-17. Using the Monitor Mode

iy
#
i
]
;
1
bt
b
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Using the Review Mode 2-21,

Perform. the procedure in Figure 2-18 to operate the Review Mode of operation. The Review
Mode is used any time during or after operation of the Scan Mode. While the instrument is in
the Scan Mode, the last, maximum, and measurements for each scanned channel are stored in
memory and updated with each scan, forming the Review Array. For example, during scan
operations, review can be used to monitor the maximum measurement of a channel in real time.
The Review Array is cleared by a control sequence {see Figure 2-18 below), or by changing any
parameter of any channel or the measurement rate. The Review Array can be printed out using
the LIST key (see Figure 5-4). If the instrument is in the Review Mode and scanning using the
mernory card, any illegal memory card operations is noted only with a double "beep." If a
double beep is heard, exit the Review Mode and check the memory card error (see Figure 2-16).

Examining the Review Values. Press the
REVIEW key to siart the Review Mode. Use the
up/down arrow keys to select the channel for
review, then use the lef/right arrow keys to view
the LAST (Last), MIN (Minimum), and MAX
(Maximum} values recorded during the past scan
intervals (scan can be active or inactive). Repeat
for each channel of interest. A series of dashes,
----- , indicates all review data has been cleared
either by a control sequence (below), or by
changing any parameter of any channel. OL
indicates an overload. Press the REVIEW key to
exit the Review Mode. If not cleared, review
values will remain in memory for update with the
next scan interval.

CIearﬁng the Review Array. Press the Review
key to start the Review Mode. Press the SHIFT

e = key and then the REVIEW key to clear all review
data from all channels. [f the scan mode is not
active, the display will change to dashes (- - - - - 3.

If the scan mede is active, new values will’
appear. Press the REVIEW key again o exit the
Review Mode.

Figure 2-18. Using the Review Mode
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ADDITIONAL FEATURES 2-22,

The following additional features allow the instrument to serve in a variety of applications:

- Scan Triggering Options (Figure 2-19)
. Totalizer Operation (Figure 2-20)
= Digital Input/Output Lines .
. Setting Date and Time (Figure 2-21) .
. Reading Instrument Software Versions (Figure 2-22)
. Returning to the LOCAL Mode (Figure 2-23)
. Front Panel Key Lockout Option (Figure 2-24)

Scan Triggering Options 2-23.

Perform the procedure in Figure 2-19 to select a triggering option, which can be applied when
the instrument is in the inactive mode (not scanning or monitorin g). Normally, a scan is started
by pressing the SCANkey, but two options can be selected to start a scan from either an external
trigger input or from 2 monitor-alarm condition. The SCAN key overrides a triggering option.

EXTERNAL TRIGGER

The external trigger input starts a scan from a contact closure or TTL input applied to the TR

and * inputs on the rear panel ALARM OUTPUTS connector (see Figure 1-7). This option
lights the EXT TR annunciator.

MONITOR-ALARM TRIGGER

"The Monitor-Alarm trigger starts scanning from a channel that goes into an alarm while being
monitored in the Monitor Mode. When the monitored channel goes into alarm, the instrument
scans for as long as the alarm condition exists. This option lights the TR annunciator.

TRIGGERING OPTIONS AND MEMORY CARD OPERATION

To verify the equipment setup when the memory card is used to record data, use the Single Scan
mode (see Figure 2-15) to record a single scan. Any problems with the memory card or sefun
can be observed and corrected. If a triggering option triggers scanning without an open memory
card dAtxx file, the instrument will automatically open a file when a usable memory card is in
the instrument. If no memory card is installed or the memory card is not usable, the mostrecent
75 scans are saved in an internal memory. To record the saved scans, insert a usable mMemory
card and open a file (see Figure 3-8). The stored scans will be transferred to the card.

Selecting a Trigger Option. Press the SHIFT
i key and then the MON key to access the trigger
ALAr t option menu. Press the up/down arrow keys fo

L S
MON ]
n ————Cn select either ALAr (Alarm) (Monitor-Alarm trigger),

OFF On (On) (External trigger), or OFF (Off) (no
trigger option selected), then press the ENTER
@ 4 Typical key. '
4= Required

Figure 2-19. Scan Triggering Options
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Totalizer Operation 2.24.

Perform the procedure in Figure 2-20 to use the totalizer feature. The totalizer count can be
snonitored when the instrument is active or inactive. The totalizer is an internal counter that
sums contact closures or voltage transitions. Connection is at the rear panel DIGITAL IO
connector, pins *. and ' . A contact closure between ¥ and ' oravoltage transition applied to
3 (referenced to ' ), will cause the totalizer to advance by one count. The maximum count
allowed is 65535 and the maximum count rate is 5 kHz. Voltages trigger on a low-to-high
transition at a nominal threshold of +1.4 volts. A contact debounce feature is available when
the instrament is operated through a computer interface. (See Section 4, “Computer Opera-
tions.™) ' ‘

Reading the Totalizer Count. Press the TOTAL
key to view the conients of the totalizer counter. -
The maximum count is 65535. If the maximum
count is exceeded, the display will show OL
(Overload). Press the TOTAL key again to exit.
To reset the counter to zero, see below, Erasing
tha Tatalizer Count.

Erasing the Totalizer Count. Press the TOTAL
key to view the contents of the totalizer counter.
Press the SHIFT key and then the TOTAL key to
reset the counter to zero. Press the TOTAL key
again to exit.

Figure 2-20. Totatizer Operation
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Digital Input/Output Lines 2-25,

There are no front panel controls or annunciators for the digital input/output (/O) lines, /'O 7
to /O 0. Connection to the eight I/O lines is via the rear panel DIGITAL ¥/O connector. Ifa
logic low is applied to any line, the instrument treats it as an mput; if the instrument sets a line
to logic low, the instrument treats it as an output. An output low condition takes precedence
over an input high condition. All digital /O lines are controlled by a computer interface (see
Section 4, “Computer Operations™); however, as & default, lines /O 7 to /O 4 are used to output
alarm status conditions for channels 4 to 20 (see Table 2-5). An instrument-generated I/O line
alarm output takes precedence over any other configuration.

All Digital I/O lines are set high (non-active) whenever power is cycled. These lines remain
high until an alarm condition or computer interface command changes an output state.

NOTE

Measurements iaken with the Monitor function do not affect the digital outputs.
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2-32

Setting Date and Time ‘

2-26.

Perform the procedure in Figure 2-21 to set the instrument internal clock and calendar, which
must be correct since measurernents are tagged with this time and date. The built-in clock
accuracy is a nominal one minute per month. Once set to the correct date and time, clock and

calendar operation is automatic and no further action is required.

Y
‘00.00 {mu
Ad | .
nu 99.29
4an Typical
Y
1 Y 4= Required
| Enter |
\_._'._...._/

Selecting the Year. Press the SHIFT key and
then the INTVL key to enter the date/time menu.
With YEAR displayed, use the up/down and
left/right arrow keys to select the two numbers for
ihe correct year, for exampie, 94 for 1994, then
press the ENTER key.

Selecting the Month and Day. With Mn.dY
(Month.Day) displayed, use the up/down and
left/right arrow keys to select four numbers for the
correct monih and day, for example, 07.21 for
July 21, then press the ENTER key.

Selecting the Hour and Minute. With Hr:Mn
{Hour:Minuie) dispiayed, use the up/down and
left/right arrow kevs to select four numbers for the
correct hour and minute (24-hour clock), for
example, 14.38 for 2:38 pm, then press the
ENTER key.

Figure 2-21. Setting Date and Time
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Reading Instrument Software Versions 2-27,

Perform the procedure in Figure 2-22 to view the version of the internal software that is
controlling the instrument’s operation. Two software versions are identified with this

. procedure: the main software that operates all instrument functions, and the analog-to-digital
software that operates the instrument analog-to-digital converter.

Reading the Software Versions. Press the left
and right arrow keys simultaneously to generate a

display that shows the software versions in the
following format:

AdT7
PO I

fall o

0.5
Main Software Analog-to-Digital
Version (Ver. 6.3 Converter Software
shown} Version (Ver. 4.7

shown)

Press the CANCL key 1o exit.

-Figure 2-22. Reading Instrument Software Versions
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Returning to the LOCAL Mode 2-28.

Perform the procedure in Figure 2-23 to return the instrument from the remote mode to the local
mode. When the instrument is operated over the RS-232 computer interface, the-computer can
disable all front panel controls except the SCAN key, which lights the REM annunciator
(bright). If the REM annunciator is dim, the front panel keys are locked out (see Figure 2-24).

‘7 ( | : Returning to the LOCAL Mode. Press the
% : ' SHIFT key to return instrument contref from

RS-232 computér interface controf to front panel
control. When the computér has control, the
REM annunciator is on (bright) and only the
SCAN key operates, triggering single scans. A
retumn to LOCAL control is allowed at any time,
even during scanning. (This assumes the RWLS
computer command has not been invoked. See
Section 4 for information on commands REMS,
RWLS, and LOCS.) J

Figure 2-23. Returning to the LOCAL Mode




Front Panel Operations
ADDITIONAL FEATURES

Front Panel Key Lockout Options 2-29,

Perform the procedure in Figure 2-24 to lockout the front panel key functions. There are three
lockout features:

.. Monitor Mode Lockout
. Review Mode Lockout

A third lockout can be enabled only from the c&)x';dputer interface (see LOCK 3 command in
Section 4). :

The Monitor Mode lockout is entered when the instrument is in the Monitor Mode; the Review
Mode Lockout is entered when the instrument is in the Review Mode. When lockout is enabled,
the instrument becomes "locked" in a selected mode preventing any unanthorized instrument
operations. A repeat of the lockout keystrokes releases the lockout and the instrument resumes
normail operation. When in the locked condition, the front panel REM indicatoris on (dim). This
feature allows inexperienced operators to use the instrument without having to change the mode
of operation. The keystrokes used to enable or disable the lockout option is normally not
revealed to unauthorized personnel.

Lockout Enable. Press the FUNC and Mx+B

keys at the same time to lock out the front panel |

key functions appropriate io the selected mode. e

MONIT i

[ MOIIDEC]) R The REM {Remote) annunciator will light. &

FUNC B
+ Lockout } ..
on _

Mx+B [REVIEW
MODE] _ I

Lockout Disable. Press the FUNC and Mx+B f

keys at the same time fo exit the lockout mode, K
[MONITOR The REM (Remote) annunciator will go off and ‘r

MODE] normal key function will return, i

FUNC L
Mx+B [REVIEW k

MODE]

Figure 2-24. Front Panel Key Lockout Options
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INSTRUMENT INTERFACES 2-30.

Front panel operations that involve interfacing with memory cards, PCs, printers, and modems
are described in separate manual sections, as follows.

Memory Card Interface 2-31.
The Memory Card Interface is described in detail in Section 3, “Memory Card Operations.”

RS-232 Computer Interface _ ' _ 2-32,
The Computer Interface is described in detail in Section 4, “Computer Operations.”

Using the RS-232 Computer Interface with a Printer - . 2-33.

The Printer Interface is described in detail in Section 5, “Printer Ope:atioﬁs.”
Using the RS-232 Computer Interface with a Modem _ - 2-34.

The Modem Interface is described in detail in Section 6, “Modem Operations.”
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Memory Card Operations 3
SUMMARY OF MEMORY CARD OPERATIONS

: . SUMMARY OF MEMORY CARD OPERATIONS 3-1.

Memory card operations use a small, lightweight memory card (Figure 3-1) to save and load
setup files (instrument configurations) and to record measurement data during scanning. The
- memory card consists of static random-access memory (SRAM) powered by an internal
battery. Care should be taken not to drop or bend the card, and to keep it dry and away from
high andlow temperature extremes. Memory card-operation is allowed in the same temperatures
and humidity specifications that apply to the instrument (see Appendix A, “Specifications”™). _;5
SRAM memory cards are readily available from supply houses serving the computer industry, k
ot from Fluke (see Table 1-2, “Options and Accessories™).’ i

INSERTION | ‘
DIRECTION 88-PIN CONNECTOR

Z WRITE-PROTECT SWITCH J

Figure 3-1. Typical Memory Card

3-3
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Memory Card Files 3-2.

Two types of memory card files are used. Files that store instrutnent configurations are setup
files, SEtxx, and files that store measurement data are data files, dAtxx, where xx is an integer
from. 00 to 99. The number xx can be assigned by the instrument or selected by the operator.
When the assigned integer reaches 99, previous integers available from erased files or numbers

skipped over are reassigned for subsequent new files. The memory card cancontain a maximuim
of 100 SEtxx and 100 dAtxx files. '

SETUP FILES

When the front panel controls have been used to configure channels for a particular instrument
application, including type of measurement, alarms, scaling, rate, and all other operating
parammeters, this configuration can be saved as a SEtxx file. If this is the first setup file saved
on the meroery card, the instrument will assign 00 for the file name SEt00, or you can select your
ownfile number. The instrument displays only the SEtzx portion, butall files are appended with
the extension HYD. Subsequent setup files wouldbe SEt01, SEt02, and so on. The usershould
note the file name assigned or selected for a particular instrument configuration. A directory
of card files are easily viewed and printed out using the directory feature (Figure 3-10). Setup
files allow the entire instrument to be configured for an operation in an instant. The “Logger”

applications software can be used to create setup files that are tagged with a user-defined string.

DATA FILES

Data files, dAtxx, are opened automatically at scanning when the memory card is selected as
a destination for measurement data. The display will indicate the file being opened. For
example, pressing the SCAN key will display dAt0O0 (for the first data file on the memory card),
which is acknowledged by pressing ENTER, and then the scanning begins. A file number can
be selected as well. The instrurnent displays only the dAtxx portion, but all files are appended
with the extension HYD. If scanning is stopped, then resumed without changing instrument
configuration orthe memory card, the data will be appended to the opened file. If any parameter
is changed or the memory card is changed, the next scan cycle will open a new dAtxx file.
Extracting measurement data from the data fiies is accomplished by a PC running Starter or
Logger applications software. The data is read to the PC from the memory card in the
instrurnent, using an RS-232 link, or the memory card can be taken to a PC equipped with a
memory card reader (optional — see Table 1-2, “Options and Accessories™). The PC Logger
applications software allows separate data files to be edited and combined into a single file.

Memory Card Capacity ‘ 3-3.

An empty 256K-byte memoi'y card (supplied) will store 4,800 scans of ten channels; an empty

1M-byte memory card (optional) will store 19,800 scans of ten channels. SRAM memory cards
are available in a variety of sizes. When scanning and recording data onto the memory card,
the front pane] indicates what percentage of the memory card has been used (Figure 3-2). For
example, a display of 74Pct indicates 74% of the card has been used. ‘

(L
'PRN CH

Figure 3-2. Frorﬁ Panel Memory Card Percent Display
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INSTALLING OR REPLACING THE MEMORY CARD BATTERY

4
"I

Memory Card Battery 3-4.

A typical SRAM is powered by an internal lithium 3-volt battery that has a miniraum life of five
years fora 256K-byte card, and two years for a IM-byte card. If the battery voltage falls below i
2.75 volts, the front panel BATT indicator will light (see Figure 1-1). Battery life is reduced
in applications with high ambient temperature. - .

INSERTING AND REMOVING THE MEMORY CAl'llD 3-5.

Memory card operations that involve inserting and removin gthecard are describedbelow. Any -

illegal memory card operations result in an instrument double “beep” and an error message.
Error messages are summarized in Table 3-1.

Inserting a Memory Card 3-6.

"To insert the memory card into the instrurnent, orient the card so the insertion-direction arrows
are on top and point towards the card reader slot. Push the card at the center of the edge into
the slot until resistance s noted, then firmly push until seated in the connector. If the instrument

responds with a double beep and error message, the inserted card is unformatted (see the 4
initialization procedure in Figure 3-3). :

Removing a Memory Card 3-7.

To remove the memory card from the instrument, press the ejection button to the right of the
card (see Figure 1-1). The button should be pressed firmly until it becomes flush with the
instrument front panel. This action gjects the card from the connector and pushes it free of the
reader assembly. Grasp the card and remove from the instrument.

Changing the Memory Card During Scanning S 3-8.

‘Whenrecording measurement data to 2 memory card that is nearly full (as noted by the percent
indication), remove the memory card in the normal way when the BUSY indicatoris off. Then

insert a new memory card (be sure it is formatted), which will automatically open a file with

the same number and continue recording data. For example, if scanning started with dAt17 on
the original card, dAt17 will be opened on the replacement card. If the same filed already exists
on the replacement card, e.g., dAt17, an error message appears. No data is lost during this
operation as the instrument stores up to 75 scans when the memory card is removed during
scanning, and the new memory card is immediately updated with this stored data. The PC

software “Logger” allows separate memory card fles to be combined into a single file,
Setting the Memory Card Write-Protect Feature 3-9.

The memory card (Figure 3-1) has a write-protect switch that can be positioned to prevent the
writing of data to the card, the erasing of any dAtxx or SEtxx file, or the initialization of the
memory card. Normally, this switch is placed in the read/write position. However, if the card
has critical data that should be protected, the switch is placed in the write-protect (read only)
position. - ‘

INSTALLING OR REPLACING THE MEMORY CARD BATTERY 3-10.

To install or replace the battery in the memory card, follow the instructions supplied with the
memory card. A typical battery installation is shown in Figure 3-1. Memory card batteries are

readily available from supply houses serving the computer industry (typically 3V dc, Panasonic
BR2325, Maxell CR2025, or equal).

-
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Table 3-1. Memory Card Error Codes

]
ERROR PROBABLE CAUSE REMEDY
Err 1 CArd CARD ERROR - Unable to use a-card (Note 1}:
Card is missing or card is not fully inserted. Install & memory card (Fig. 3-1)-
Card is unformatted. Initialize memory card (Fig. 3-3)-
Write-protect switch in the read-only position. ~ Reposition switch (Fig. 3-1)-
Card is 100% full of data. Erase files {Fig. 3-7/3-9) of

use ancther card.

Err 2 FILE FILE ERROR - Unable to open a file (Note 1):

The selected file name already exists. " Chese another file name
(Fig, 3-5/3-8) or eraseé
files (Fig. 3-7/3-9). .

All file names are assigned (SEt00 Erase files (Fig. 3-7/3-9)
SEt99 or dAtD0 to dAtS8). or use another card.

Err 3 bAd CARD PROBLEM (Scans Saved) (Note 1):
Card exchanged during seanning is unformatted. Use a formatted card (Nete 2)
Card exchanged during scanning is full of data. Use a different pard (Note 2).
Peplacement card has a duplicats fiie name. Use a different card (Note 2).
{Note 4). :

Er4bAd | CARD PROBLEM (Scans Lost) {Note 1):

Same as Err 3 bAd (Note 3}.

Err3FULL | CARD IS FULL (Seans Saved) (Note 1):
Card is 100 % full of data. Use a different card (Note 2)-
Err 4 FULL CARD IS FULL (Scans Lost) (Note i}:
Same as Err 3 FULL (Note 3).

Note 1: Err 1 and Err 2 are non-scanning errors that occur only before scanning stars. Err3 and Err4.
are scanning errors that occur only after scanning starts.

Note 2: Err 3 indicates scans are béing saved in an internal memory (75 scans) while the memory card
grrotris being resolvad, Err4 indicates scans are being lost because the internal memory averflowed {75
scans) before the error was corrected. When a suitable exchange card is inserted, the internal memory
updaies the card with the stored scans. ' b

Note 3: When memory cards 'ar.e exchanged during scanning and the replacement card has a problerm, ]
Err 3/Err 4 is appended with the word bAd. When the memory card used for scanning becomes full of dat2, :
Err 3/Err 4 is appended with the word FULL. :

_Note 4: When memory cards are exchanged during scanning, the replacement card rmiust have the same -
file name available as was used for the original scan. If this file name already exists on the replacement
card, an Err J/Err 4 will oceur.
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INITIALIZING A MEMORY CARD

1

7 INITIALIZING A MEMORY CARD , 3-11.

Perform the procedure in Figure 3-3 to initialize (format) a memory card. Memory cards can !
also be formatted at a PC if it is equipped with a memory card reader. (Formatting at a PC uses
the format utility supplied with the memory card reader.) When the memory card is formatted,
a standard DOS file system and directory are put intp the memory on the card. To exit at any
time (formatting not completed), press the CANCI  key.

NOTE

Any scan data that may be stored in the internal memory waiting to be written
to avalid memory card (see paragraph 3-8 Changing the M emory Card During
Scanning) will be lost when formatting a memory card.

Selecting the INITIALIZATION mode. Insert the
memory card to be initialized. Press the FILES
key 1o access the FILES menu. Press the
up/down arrow keys unti! Init is displayed, then
press the ENTER key. The menu changes to
Init. if an error message appears, see Table 3-1.

Verifing the INIT mode. To verify the selection
. : of the initialization mode, press the up/down
u arrow keys until yES is displayed in the Init menu,

yES e en press the ENTER key. To exit the

n no procedure, select no and then press the ENTER
| ‘ key. If yES is selected, the menu changes to
v | . SUIE.

+

Initializating the memory card. Press the

— up/down arrow keys to select yES or no in the
B ‘ vES - SUrE menu, then press the ENTER key. "yES"
T no will initialize the memory card, erasing all

n : previous data (i any); "no" cancels the

procedure, If Err 1 CArd appears, the small
. switch on the card may be in the write-protect
— 4 Typical

- - position. Reposition the swiich and repeat this*
- ENTER. 4= Required procedure. .

Figure 3-3. Initializing a Memory Card
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. RECORDING MEASUREMENT RESULTS DURING SCANNING 3-12.

1 Perform the procedure in Figure 3-4 to record measurement results onto the memory card. The

;| . destination for the scanned data can be the memory card, printer, both the memory card and
printer, or no destination, where the results are not saved, except in the Review array (last,
maximum, and minimum scanned values) and in the 100-scan internal memory FIFO (First In.
First Out) log queue. (The internal memory log queue is accessed only through the computer
interface. See Section4, “Computer Operations.”) The mode for recording to the memory card
or printer can be all scanned data, scanned data only when any scanned channel is in alarm, or
single scans when an alarm transitions into or out of alarm.

L . NoIE

Measurement results recorded onto a memory card are extracted only by a PC
}H running the Starter or Logger applications software. If printed results are
5 desired as well as recording to the memory card, then “both” must be selected
- in the procedure below and a printer must be connected to the RS-232 port. See

Section 5, Printer Operations, for more information.

|

Setting the DESTINATION Parameter. Press
the SHIFT key, reiease, then press the FILES
both key to open the destination menu. Select both
Print "~ (Both) to route measurement data to both the
CArd’ dan memory card and printer; select Card {Card) to

nonE route measurement data just to the memory card.

Selecting the Destination MODE. The

destination mode determines when the memory
trAnS card should record. Select trAns {Transition) to
— ALAr record one complete scan when a channel has
ALL- 4mn - transitioned into or out of an alarm limit. Sefect
— ALAr {Alarm) to record all channel scans while
dan Typical any channel is in an alamm condition (stopping
when all channels are out of alarm). Select ALL
= Required (All) to record all scans. ‘

Figure 3-4. Recording Measurement Results During Scanning
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SETUP FILE PROCEDURES

SETUP FILE PROCEDURES 3-13.
Perform the following procedures to LOAD, STORE, and ERASE memory card instrument
configuration (SEfUP) files. .

Using SETUP STO‘RE ' 3-14,

Selecting the SETUP mode. Press the FILES
key to access the FILES menu. Press the
up/down -arrow keys until SEtUP is displayed,
then press the ENTER Key. The menu changes

to SEtUP. I an error message appears, see
Table 3-1,

Selecting the STORE mode. Press ‘the '
up/down arrow keys until StorE is displayed in i
the SEtUP menu, then press the ENTER key.

The menuy changes to SiorE and a file name is
disnlavad,

Storing a SEtxx File. Record the displayed ¥
SEtxx file name, where XX represents an '
instrument-assigned number between 00 and 99
or use the up/dowh, left/right arrow keys 1o select
the xx number. Press the ENTER key to store
the file,

Overwriting a SEtxx File. If the xx number
selected in the previous step is aiready assigned,
the existing file wiil be overwritten with the new
fite. If this is desired, select yES then press the
ENTER key. If no is selected, the procedure will
terminate. If an error message appears, see
Teble3-1. _

4an Typical 5 .
€= Required

Figure 3-5. Using SETUP STORE to Save Configuration Files
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Using SETUP LOAD . 3415,

Perform the procedure in Figure 3-6 to discard the current Instrument configuration and load
aconfiguration savedin a previous SETUP STORE operation (Figure 3-5). A configuration file
includes channel configurations, scan interval, measurement rate, alarms, Mx+B scaling, and
temperature unit (°C or °F). Communication parameters, baud, parity, CTS, and echo remain
as set previously by the front panel controls: To exit at any time (file not loaded), press the
CANCL key. : - '

Selecting the SETUP mode. Press the FILES
key to access the FILES menu. Press the
up/down arrow keys uritil SEIUP is displayed,
then press the ENTER key. The menu changes

to SEIUP. If an error Mmessage appears, see
Table 3-1.

Selecting the LOAD mode. Press the up/dawn
arrow Keys unifl LoAd is displayed in the SETUP
menu, then press the ENTER key. The menu
changes to LoAd.

Selecting a SEixx File to LOAD, Press the
up/down arrow keys until the SEtxx file o be

SEteg loaded is displayed in the LoAd menu, where xx
———— S W represents a number from 00 to 98, then press
SEt0Q the ENTER key. After ENTER is pressed, the

eniire meter configuration changes to reflect the
data stored in the selected SETUP file, A display
4u Typical of nenE indicates no setup files are stored.

4= Required

Figure 3-6. Using SETUP LOAD to Load Configuration Files
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Using SETUP ERASE 3-16.

Perform the procedure in Figure 3-7 to remove a setup file from the memory card. Removing
a file does not interrupt the sequential SEtxx file names assigned with the SEtUP STORE
command. When SEt99 is reached, the Instruroent loops back to reuse previously assigned file

names that have been erased or skipped over. To exit at any time (file not erased), press the
CANCL key. ‘ _—

|

Selecting the SETUP mode. Press the FILES
key to access the EILES menu. Press the
up/down arrow keys until SEtUP is displayed,
then press the ENTER key. The menu changes

to SEWUP. if an error message appears, see
Table 3-1. .

Selecting the ERASE mode.  Press the
up/down arraw keys untit ErASE is displayed in
the SEtUP menu, then press the ENTER key, iy
The menu changes to ErASE. .k

Selecting a SEbox File to ERASE. Press the
Up/down arrow keys uniil the SEbex file to be
erased is displayed in the ErASE menu, where xx
represents a number from 00 to 89, then press
the ENTER key. The menu changes to SUrE,

:
”

W
]
|
k]
"

Erasing a SEtxx File, Press the up/down arrow

Lo el keys to select yES or no in the SWE menu, then
vES ) - press the ENTER key. YES will erase the file, no-
1 no Wil cancel the procedure and nothing will be

erased. The procedure repeats after pressing
‘ENTER, or displays nonE if there are no files to
_ erase. Press the CANCL key to exit. if an error
4n  Typicai message occurs, see Table 3-1,

ém  Required

b
o
1
i
4
i
3
o
3
i

Figure 3-7. Using SETUP ERASE to Delete Configuration Files
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DATA FILE PROCEDURES 3-17. .

Perform the following procedures to OPEN, LOAD, STORE, and ERASE memory card
instrument data (DATA) files.

Using DATA OPEN - 3-18.

Perform the procedure in Figure 3-8 to openadatafilein preparation forrecording measurement
data to the memory card. This procedure is automatically invoked if the SCAN key is pressed
and the instrument is configured for memory card operations. The instrument automatically
assigns the next sequential dAtxx file name. To assign your own file name, use the up/down
and left/right arrow keys when creating the file. When dAt99 is reached, the instrument loops
backtoreuse previously assigned file names that have been erased or skipped over. Data cannot
be appended to an existing file, except in the case where scanning is tarned off and on without
changing the instrument configuration. Before using the DATA OPEN command, verify the
instrument is configured for measurement. If & file is opened and then the instrument
configuration is changed, the file will automatically be closed.

Selecting the DATA mode. Press the FILES
key to access the FILES menu. Press the
up/down arrow keys until dAtA is displayed, then
press the ENTER key. The menu changes to
dAtA. If an error message eppears, refer fo
— Table 3-1. s

Selecting the OPEN mode. Press the up/down
arrow keys until OPEn is displayed in the dAtA
menu, then press the ENTER key. The menu
changes to OPEn and a file name is displayed.

QOpening a dAbor File.  Record the dispiayed
dAtxx file name, where xx represents an
instrument-assigned number from 00 to 99. Or
use the up/down, left/rightarrow keys to select the
Xx number, Press the ENTER key to open the
file. If an error message appears, see Table 3-1.

@ T ic;a'l The "dESt" menu appears-if a dAtex file is
'Yp opened and the memory card is not selected as a -
@un  Required data destination (see Figure 3-4).

Figure 3-8. Using DATA OPEN to Save Measurement Data in a File
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Using DATA ERASE 3-19,

. NOTE ' "

When erasing'a data file that is currently open for recording measurement data,
any scan data stored in internal memory waiting to be written to the Jile will be
lost. This may occur, Jor instance, if the memory card became full during
scanning (see Table 3-1 Memory Card Error Codes).

) ]
Selecting the DATA mode. Press the FILES key
to access the FILES meny. Press the up/down
arrow keys until dAtA is displayed, then press the
ENTER key. The meny changes to dAtA, Han
eITor message appears, see Tabie 3-1.

Selecting the ERASE mode. Press the
up/down arrow keys until ERASE is displaved in
the dAtA menu, then press the ENTER key. The
menu changes to ErASE. '

Selecting a dAtxx File to ERASE. Press the __:_j%
up/down arrow keys untii the dAbo file to be ol
erased js displayed in the ErASE menu, where xx -f
represents a number from 00 to 99, then press g
the ENTER key. The menu changes to SUrE,

Erasing a dAtxx File, Press the up/down arrow - i“

keys to select yES or no in the SUrE menu, then .

u ' .. press the ENTER key. YES will erase the file; no a
- 1o will cancel the procedure and nothing will be Lo
n - erased. The ;

procedure repeats after pressing i

ENTER, or displays nonE if there are no files to o

erase. Press the CANCL key to exit. If an error N

n Typical message occurs, see Table 3-1.

= Required

Figure 3-9. Using DATA ERASE to Delete a Measurement Data File
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, SETUP AND DATA FILES DIRECTORY 3-20.

Performthe procedure in Figure 3-10to obtaina directory of existing SEtxx files and d Atxx files
that exist on the memory card, plus the remaining capacity of the card. The size of the selected

file is given in the front panel display in K-bytes. To exit at any time (directory not completed),
press the CANCL key. .

Selecting the DIRECTORY mode. Press the
FILES key to access the FILES menu. Press the
up/down arrow keys untii dir is displayed, then
press the ENTER key. The menu changes to
nnnnK, where nnnn represents a number of

kilobytes. If an error message appears, see
Table 3-1.

Viewing the Available Memory Card Capacity.
The bytes available on the memory card are
displayed first as an overall directory surmrmary.

Viewing the files. To view the size of the

- individual ffies, press the up/down arrow keys
A | SEtg9 until the desired SEtxx ar dAbx file is displayed,
R EE - where xx presents the file identification number
n SEH00 from 00 to 99. The size of the selected file, in
dAtog Kilobytes, is displayed. When directory

—_ dAtxx operations are complete, press the ENTER key.

——
éan Typical
N ; 4= Required

Figure 3-10. Using DIRECTORY to Examine SETUP and DATA Files

3-14
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3

SETUP AND DATA FILE CURRENT STATUS 3-21.

Perform the procedure in Figure 3-11to dis

play the status of the memory card SEtxx and dAtxx

files that are currently in effect or were in effect for the most recent scan. The xx portion of the
file name represents a file identification number from 00 to 99,

'
o

3 e
T :
a :

.

-0 r'.

nonk

4 Typical
= Required

Selecting the STATUS mode. Press the FILES
key to access the FILES menuy. Press the
up/down arrow keys untit StAt is displayed, then
press the ENTER key.

Status of the Memory Card. The percent of the
capacity of the memory card that has been used
is shown, where nn represents a number from 00

1099, If no memory card is instalied, the display
is --Pct.

Status of the SEtxx File. The setup file that was
in effect for the most recent scan is shown, where
XX represents 4 file number from 00 to 89. ¥ no
setup file was open, nonE is displayed.

Status of the dAtxx File. The data file that was
open for the most recent scan is shown, where xx
represents a file number from 00 t0 99. If no data
file was open, nonE is displayed.

Figure 3-11. Using STATUS to Examine SETUP and DATA Files

Eozot =
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MEMORY CARD FILE OPERATIONS TO AND FROM APC 3-22,

All memory card file transfers to and from the instrument are controlled at the PC. Nothing is
required at the instrument end, except to have the RS-232 link operating correctly (see Section
4, “Computer Operations™) and having the desired memory card installed in the instrument front

panel. Refer to the applications software documentation supplied with Starter (supplied) or
Logger (optional). » ‘ :
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Computer Operations 4
SUMMARY OF COMPUTER OPERATIONS '

SUMMARY OF COMPUTER OPERATIONS 4-1.

Computer operations allow the instrument to be configured and controlled from a personal
computer (PC), including data exchanges with the instrument memory card. The computer

- interface is via an RS-232 link between the instrument RS-232 port and a PC serial COM port.
The PC gives operation and configuration commands to the instrument, and the instrument
returns status signals (alarms, for example) and scan measurement data. PC operations can be
in real time with a dedicated RS-232 connection, or the instrument can be connected to & PC
for configuration and then removed for distant operations. Memory Card features are described
in Section 3, Memory Card Operations. '

PC applications software Hydra Starter Package (Starter) and Hydra LoggerPackage (Logger)
(optional) operate the RS-232 computer interface. The software packages are described in
separate technical manuals; however, each accomplishes the following:

Starter (supplied) Starter is a menu-driven software package used to transfer con-
figuration data from and to the Instrument, log measurement data
collected by the instrument, and manage the acquired data.

Logger (optional) Logger has all the features of Starter plus a trend plot display (with
proper PC display capability), strip-chart printer plot (with graphics
compatible printer), and the ability to operate two instruments at a
time.

Custom software can be developed by the user in GWBASIC, Quick BASIC (QBASIC), or
Quick C using the computer interface command set, which is described in this section.

The RS-232 computer interface between a instrument and a PC is discussed in the following
paragraphs in this sequence:

Connecting the Instrument to a PC
Configuring the Instrument for Computer Operations

L]

L]

. Configuring the PC for Computer Operations
[ ]
L]

Testing the Instrument/PC RS-232 Interface
Computer Interface Commands and Operation

CONNECTING THE INSTRUMENT TO A PC 4-2.

The two most common confignrations for connecting the instrument to a PC are shown in
Figure 4-1. The instrument RS-232 port (DB-9 connector) is cabled to a PC serial COM port
that uses either a DB-9 connector or DB-25 connector. The connecting cable can be fabricated
(see Appendix E) or ordered from Fluke as an option (see Section 1).
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R

PC CONNECTION
WITH DB-9

CONNECTOR
HYDRA

Q0000
AS-232

(DB-9)
(MALE)

FLUKE RS540 CABLE FLUKE R341 CABLE
(OR EQUAL) (OR EQUAL}

M [ﬂjj:::[h CIFES
COM PORT

{DB-5)
(MALE)

PC CONNECTION
Withn UB-25

FYDRA CONNECTOR

AS-232
(DB-9)
(MALE)

i N Y W Wi
NN
i Wi Y Y ¥

(OR EQUAL)

- - O00000000C0CO
. f @\Eoooooooooool@
FLUKE RS40 CABLE COM PORT

(DB-25)
{(MALE)

Figure 4-1. Connecting the Instrument to a PC
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CONFIGURING THE INSTRUMENT FOR COMPUTER OPERATIONS 4-3.

Correct operation of the intérface between the instrument and PC depends on the baud rate,
parity, CTS (Clear To Send) and echo of the RS-232 interface parameters. Perform the
procedure in Figure 4-2 to establish these parameters for the instrument, The instrument uses
one stop bit, which is not selectable.

Selecting the bAUd (Baud) Rate. Press the
SHIFT key, release, and then press the LIST key

38400 to apen the communications parameters menu.
16200 The baud rate sets the rate of data transfer
9500 e ar between the instrument and the PC. Normally,
4800 the highest compatible rate is selected. Select
2400 the rate using the up/down arrow Keys, then
1200 press ENTER,

600

300

Seiecting PAR (Parity). The 8th bit of a

character can be set to make all characters odd
no n (Odd) or even (E), or no parity at all {no). The
—_—— E : computer checks parity (if selected) and indicates

Qdd when an error is detected. Select the parity then
press ENTER.

Selecting CtS (Clear To Send). The RS-232
CTS line {pin 8) is an input hardware controi line

On derived from the PC Request to Send {RTS) line.

- OFF w When CTS is asserted, the instrument is allowed
to transmit data.  If the PC RS-232 interface

does not have or use an RATS line, select OFF
. then press ENTER.

2
-

Selecting Echo. When echo is On, each

. character sent to the instrument is "echoed" back
. On " to the PC.  The applications software Starter
T okF and Logger automatically tum echo OFF. The
' primary use of Echo On is for operations ‘with a
\ terminal emulator. Select the Echo parameter
4 Typical

then press ENTER.
4= Required

Figure 4-2. Configuring the Instrument for Computer Operations
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CONFIGURING THE PC FOR COMPUTER OPERATIONS 4-4,

Operation of the instrument from 2 PC always involves software, either software supplied with
the instrument (Starter) or software developed by the user (GWBASIC, QBASIC or Quick C).

Since the PC COM port is set up by the operating software, there is no separate configuration
procedure.

TESTING THE INSTRUMENT/PC RS-232 INTERFACE ' 4-5,

The RS-232 link between the Instrument and PC should be tested before it is used for
communications. Since DOS commands cannot test the link, some form of software contro}
is required. Four procedures are provided:

Testing using terminal emulation (Windows)
Testing using terminal emulation (Gehneric)
Testing using commands while in GWBASIC
Testing using commands while in QBASIC

The RS-232 computer interface can also be tested using the TERM (Terminal) mode in both
Starter and Logger applications software., Refer to the technical manuals supplied with the
software for the test procedures. '

Testing the RS-232 Interface Using Terminal Emulation (Windows) 4-6.

Complete the procedure below to test the RS-232Iink between the PC angd Instrament using the

PC Windows terminal emulator. Identify the PC COM port used for the RS-232 link (COM1
is assumed). .

1. Configure the Data Bucket communication parameters, as described in Figure 4-2, for
bAUd = 2600, PAR = no, CtS = OFF, and Echo = On,

2. Turn on the PC, start Windows, open the Accessories menu and select Terminal.
Open the Terminal Settings menu and select Commiunications.
4, In Communications, select the following, then use OK to exit to Terminal:

Connector COM1 [Typical]
Baud Rate 9600

Data Bits 8
Stop Bits 1
Parity None
Flow Control None

5. In Terminal, request the Data Bucket to send its identification number by entering:
*IDN? <Enters If*IDN? did notappear on the screen asthe characters were entered,
be sure the instrument RS-232 port is configured for Echo = On (Figure 4-2). If the
wrong characters appear, there is an incompatibility in the COM port configurations
(baud rate, parity, etc.). If everything seems normal, but characters still don’t appear,
check theRS-232 connection cable (see Appendix E). When the RS-232 linkis operating
correctly, the instrument returns an identification string and execution prompt similar to
the following: '

FLUKE,26354,0,Mn.n An.n' Dn.n In.n
=>
Mn.nidentifies the main software version.

An.nidentifies the analog-to-digital converter software version.
Dn.riidentifies the display software version.

Ln . nidentifies the programmable gate-array configuration version,
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8.

Other commands can be entered from the PC to gain familiarity with the instrument
command set. All commands are summarized in Table 4-4 and explained in Table 4-5.

For example: to reset the instrument, configure channe] 0 to measure volts de using the
300V DC scale (scale 4), send scan results to the RS-232 port, and scan once, enter the
following: ) ' e '

*RST [Resets the instrument (which does not affect the communication Parameters)]
= -

FUNC 0, vDC, 4 [Set channel 0 to volts dc and scale 4 (300V DCYy]

=>

PRINT_TYPE 0,0 [Sets the data destination as the RS8-232 port, and all data]

=>

FRINT 1 [Enables data logging to the RS-232 port]

=

*TRG [Triggers a single scan}

=>

15:17:04 07/21/94
0: 000.00 vDpC
ALM:15 DI0D:255 TOTAL: 0

To decode the printout, see Figure 5-3,

The cemmands in the above example can be combined into a single entry by using the
semicolon separator character:

*RST;FUNC 0, VDC, 4 ; PRINT _TVPE C,0;PRINT 1. *TRG.

One of the following three possible prompts are returned when a command is sent to the
instrument;

=> The command was executed [Example pRINT 1.

I's The command wag recognized, but not executed [Example, PRINT 3,
where only PRINT (and PRINT 1arelegal entries],

> The command wasn’t recognized [Example, PRITN L, spelling error].
Exit Windows and return 10 DOS, as required. '

Testing the RS-232 Interface Using Terminali Emulation (Generic) 4-7.

Complete the procedure below to test the RS-232 link between the PC and instrument using a
generic terminal emulator, Refer to the documentation appropriate to the selected communj-
cations/terminal emulation software, as required, Identify the PC COM port used for the RS-

232 link (COM1 is assumed). )

1. Configure the Data Bucket communication parameters, as described in Figure 4-2, for
bAUd = 9600, PAR = no, CtS = OFF, and Echo = On. '

2. TumonthePC,startthe communications software, and open the COM port configuration
screen.

3. Select the following communicationg Parameters

Connector COM1 [Typical]
Baud Rate 9600

Data Bits 8

Stop Bits 1

Parity None
Flow Control None [May be calleq the RTS/CTS ling]

4.7
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In Terminal, request the Data Bucket to send its identification number by entering:
*IDN? <Enters If * IDN?did notappear on the screen as the characters were entered,
be sure the instrument RS-232 port is configured for Echo = On (Figure 4-2). If the
wrong characters appear, there is an incompatibility in the COM port configurations
(baud rate, parity, etc.). If everything seems normal, but characters still don’t appear,
check theRS-232 connection cable (see Appendix E). When the RS-232 link is operating

correctly, the instrument returns an identification string and execution prompt similar to
the following:

FLUKE,26354,0,Mn.n An.n Dn.n Ln.n

Mn . nidentifies the main software version.

An.nidentifies the analog-to-digital converter software version.
Dn.nidentifies the display software version. .

Ln . nidentifies the programmable gate-array configuration version.

Other commands can be entered from the PC to gain familiarity with the instrument
command set. All commands are summarized in Table 4-4 and explained in Table 4-5.

Por example: to reset the instrument, configure channel O to measure volts dc using the
300V DC scale (scale 4), send scan results to the RS-232 port, and scan once, enter the
following: '

*RST [Resets the instrument (which does not affect the communication parameters)]
;;NC 0, VDC, 4 [Setchannel01to volts dc aﬁd scale 4 (300V DC)]
;;LINT_TYPE 0,0 [Sets the data destination as the RS-232 port, and all data]
;;INT 1 [Enables data logging to the RS-232 port]

z;RG [Triggers a single scan]

=> N

15:17:04 07/21/%4
0: 0Q00.00 VDC
ATM:15 DIO:255 TOTAL:O

To decode the printout, see Figure 5-3.

The commands in the above example can be combined into a single entry by 'using the
semicolon separator character: :

*RST;FUNC 0,VDC,4;PRINT_TYPE 0,0; PRIi\TT 1;*TRG.

One of the following three possible prompts are returned when a command is sent to the
instrument: : : '

=> The command was executed [Example, PRINT 1].

RS The command was recognized, but not executed [Example, PRINT 3,

where only PRINT Qand PRINT 1 are legal entries).
7> The command wasn’t recognized [Example, PRITN 1, spelling error].

Exit the communications program and return to DOS, as required.
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Testing the RS-232 interface Using GWBASIC 4-8.

Complete the procedure below to test the RS-232 Imk between the PC and instrument using

GWBASIC interpreter cornmands. Identify the PC COM port used for the RS8-2321ink (COM1
is assumed). ‘

1. Configure the Data Bucket communication parameters, as described in Figure 4-2, for
bAUd = 9600, PAR = no, Ct8 = OFF, and Echo = On.

2. Turnon the PC-and enter GWBASTC to start the BASIC interpreter.

With the entry screen displayed, enter the following commands (which are executed
immediately). The last command returns an identification string and execution prompt:

OPEN “COM1,9600,N,8,1,CS,Cb” FOR RANDOM AS #1
OK

PRINT #1, “*IDN?”
0K
PRINT INPUTS (46, #1)

*IDN? _
FLUKE,Z26354,0,Mn.n An.n Dn.n La.n

==

Mn.nidentifies the main software version.

An.nidentifies the analog-to-digital converter software version.
Dn. nidentifies the display software version.

Ln. nidentifies the programmable gate-array configuration version.

If the identification string was not refurned, be sure the instrament RS-232 port is
configured for Echo = On (Figure 4-2). Verify that the commands were exact. For
example, entering PRINT #1 » “*IDN” instead of PBRINT %1 o YEIDNT Y il hang
up the program. Press <CNTL»><RREAK> to escape, then re-enter the commands. Ifthe
wrong characters appear, there is an incompatibility in the COM port configurations

. {baud rate, parity, etc.), If everything seems normal, but characters still don’t appear,
check the RS-232 connection cable (see Appendix E).

One of the following three nossible Tompts are returned when a command is sent to the
g e P

instrument:

=> . The command was executed [Example, PRINT il.

f> The command was recognized, but not executed [E){ample, BRINT 3,
where only PRINT Oand PRINT 1 are legal entries].

?> The command wasn’t recognized [Example, PRITN .1, spelling error].

Ia

Cther comruands can be entered from the PC to gain familiarify with the instrument
command set. All commands are summarized in Table 4-4 and explained in Table 4-5.
For example: to reset the instrument, configure channel 0 to measure volts de using the
300V DC scale (scale 4), send scan results to the RS8-232 port, and scan once, enter the
following [only the output of the last command is shown]:

PRINT #1, “*RST”:PRINT INPUTS (10, #1)

PRINT #1, “FUNC 0, VDC,4”:PRINT INPUTS (18, #1)
PRINT #1, “PRINT_TYPE 0,0”:PRINT INPUTS (20, #1)
PRINT #1, “PRINT 1”:PRINT INPUTS (13, #1)

PRINT #1, “*TRG":PRINT INPUTS (83, #1)

4-9
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T
}
15:17:04 07/21/94
0: 000.00 VbBC

AIM:15 DIQO:255 TOTAL:0
To decode the printout, see Figure 5-3.

The commands in the above example can be combined into a smgle entry by using the
semicolon separator character:

PRINT #1, #“*RST;FUNC 0,VDC,4;PRINT_TYPE. C,0;PRINT 1;
*TRE" : PRINT INPUTS {124, #1)

If other commands are entered, remember that the input character count xxx for PRINT
TNPUTS (xxx, %1)}command mustbe exact. A number too small will not read all the
characters and will leave residual characters in the buffer, while a nunsber too big will
“hang up” the command until more characters are loaded into the buffer or
<CNTL><BREAK>is pressed, which erases the buffer.

5. Enter SYSTEMto exit GWBASIC and retumn to DOS.
Testing the RS-232 Interface Using QBASIC 4-9.

Compiete the procedure below to test the RS-232 link between the PC and instrument using

QBASIC compiler commands. Identify the PC COM port used for the RS-232 link (COM1 is
assumed).

1. Configure the Data Bucket communication parameters, as described in Figure 4-2, for
bAUd = 9600, PAR = no, CtS = OFF, and Echo = On.

j 2. Turn onthe PC and enter QBASIC to start the BASIC compiler.

.
With the entry screen displayed, enter the followmc commands (which are not executed
immediately):
OPEN “C0¥1,9500,%,8,1,08,CD" FOR RANDOM AS #1

PRINT #1, “*IDN?"
PRINT INPUTS (46, #1)

4.  Enter <SHIFT><F5> to run the program entered in step 3. If the RS-232 interface is

operating correctly, the instrurnent returns an identification string and execution pronpt
similar to the following:

*TDN? )
FLUKE,2635A,0,Mn.n An.n Dn.n Ln.n
=

Mn . n identifies the main software version.
An . nidentifies the analog-to-digital converter software version,

Dn . nnidentifies the display software version.
In.n 1dcnt1fles the programmable gate-array configuration version.

I the identification string was not retumed, be sure the instrument RS 232 port is
configured for Echo = On (Figure 4-2). Verify that the commands were exact. For
example, entering PRINT #1, “*IDN” insteadof PRINT #1, “*IDN?”willhang
up the program. Press <CNTL><BREAK> to escape, then re-enter the commmands. If the
wrong characters appear, there is an incompatibility in the COM port configurations

A (baud rate, parity, etc.). If everything seems normal, but characters still don’t appear, ]
v check the RS-232 connection cable (see Appendix E). P Sl
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One of the following three possible prompts are returned when a command is sent to the

instrument:
=> The command was executed [Example, PRINT 13.
I> The command was recognized, but not executed [Example, PRINT 3,

where only PRINT 0 and PRINT lare legal entries].
2> The command wasn’t recognized Eﬁkample, PRITN 1, spelling error].

5. Other commands can be entered from the PC to gain familiarity with the instrument
command set. All commands are surnmarized in Table 4-4 and explained in Table 4-5.
For example: to reset the instrument, configure channel 0 to measure volts de using the
300V DC scale (scale 4), send scan results to the RS-232 port, and scan once, enter the

following, then enter <SHIFT><F5> to run [only the output of the last command is
shown]: .

PRINT #1, “*RST”:DPRINT INPUTS (10, #1)

PRINT #1, *FUNC Q, VDC, 4" :PRINT INPUTS (18, #1)
PRINT #1, *“PRINT_TYPE 0,0”:PRINT INPUTS (20, #1)
PRINT #1, “PRINT 17:PRINT INPUTS (13, #1)

PRINT #1, “*TRGE":PRINT INPUTS (83, #1)

15:17:04 07/21/94
0: 000.00 vDC
ALM:15 DIO:255 TOTAL:(

To decode the printout, see Figure 5-3.

The commands in the above example can be combined into a single entry by using the
semicolon separator character:

PRINT #1, “*RST;FUNC 0,VDC, 4; PRINT_TYPE 0,0;PRINT 1;
*IRG” :PRINT INPUTS (124, #1)

I other commands are entered, remember that the input character count xx%x for PRINT
INPUTS (xxx, #1)command mustbe exact. A number too small will not read all the
characters and will leave residual characters in the buffer, while a number too big will
“hang up” the command until more characters are loaded into the buffer or
<CNTL><BREAK>is pressed, which erases the buffer,

Use Exit to exit QBASIC and return to DOS.

v

— b,
"'*—-»-......_,....,.’__r__
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/' COMPUTER INTERFACE COMMANDS AND OPERATION 4-10.
Operation of the computer interface between the instrument and PC normally involves the
application software Starter (supplied) and Logger (optional), described in separate manuals.
This section is provided for the user who wishes to develop his own software interface using
the instrument command set. The topics in this section include:
. How the Instrument Processes Input
’ Input Terminators
. Input String Examples
. Sending Numeric Values to the instrument
. How the Instrument Processes Output
. Status Registers
. Computer Interface Command Set
How The instrument Processes input _ 4-11.
The instrument processes and execuites valid input character strings from the host 'personal
computer (PC). A valid input string is one or more syntactically correct commands, separated
by semicolons (;) followed by an input terminator. The instrument stores received inputsin a
350-byte buffer. When an input string is received, it is not executed or checked for proper
syntax until the input tezminator isreceived. If the 350-byte input buffer becomes full, a device-
dependent error prompt is returned, and further inputs to the string are ignored, except for a
termination character. The instrument accepts alphabetic characters in either upper- or lower-
case. If acommand cannot be understood, the commmand and the rest of the command line are
ignored.
! Commands must be entered in the correct order as follows:
' 1.  Commands to configure the instrument. .
2.  Commands that trigger a measurement.
3. Commands to read the results of a triggered measurement.
4.  Commands to reconfigure ihe instrument {if any).
Input Terminators : 4-12.
An input terminator is a character sent by the host that identifies the end of a string. When the
input terminator is received, the instrument executes all commands entered since the last
terminator was received, on a first-in, first-out basis. If a communications error {e.g., parity,
framing, overrun) is detected, a device-dependent error is generated. Valid terminators are LF
(line feed), CR (carriage return), CR LF, and LF CR. In some instances, a terminator is
automatically transmitted by the host at the end of the command string, for example, commands
entered in BASIC.
Input String Examples S : 4-13,
Below are four input string examples. ‘
Example 1 - Select function for channel 1 as ohms, 30-k range, 2-wire connection. ¥
FUNC 1, OHMS, 3, 2 <CR/LF> ;
Example 2 - Select function fo_r channel 12 as temperature, using K-type thermocouple. : ]
FUNC 12, TEMP, K <CR/LF> '
Example 3 - Select function for channel 7 as temperature, using ﬁnlatihum RTID, 2-wire :
connection -and- set a new R0 [0 as in zero] value on the same channel of 101.22. +
. FUNC 7, TEMP, PT, 2; RTD_RC 7, 101.22 <CR/LF>

12
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Example 4 - Set the interval between scans to 10 minutes -and- start scanning -and- return the
most recent measurement values for all scanned channels.

INTVL 0, 10, 0; SCAN 1: LAST? <CR/LF>

Sending Numeric Values to the Instrument ' 4-14,

Numeric values car be sent to the Instrument as intggers, real numbers, or real numbers with
exponents, as shown in the following examples:

+12345" Sends the signed integer +12345
123.45 Sends the real number 123 .45
~1.2345E+2 Sends the number ~1.2345 x 1¢
How the Instrument Processes Output 4-15,

The instrument outputs alphanumeric character Strings in response to'a query command from
the host. A query command always ends with “?” (see Tables 4-4 and 4-5).. An instrument
output string is terminated by a CR/LF (carriage return/line feed). When the host sends a string
to the instrument, wait for the instrument to return 2 prompt before sending another command
string. Ifasecond command s sent before the promptisreturned, a device-dependent command

error (!>) is generated and the second string is ignored. The prompts are in one of three forms:

=> The command was executed.
[Example, PRINT 1]

I> The command was recognized but couldn’t be executed.
[Example, PRINT 3, which has no meaning]

?> The command was not recognized due to syntax error.
[Example, PRITN L, spelling error] '

Numeric outputs from the instrument are either integer values or scientific notation values. For
example:

The query command RANGE? returns the number 3.

The query command ALARMS? returns the number O,

A measurement returns + 7. . 2345E+6(1.2345x10°).
Positive overload (OL on display) returns +001 . 00E+9
Negative overload (-OL on display) returns -G0Z1.00E+9
Open thermocouple (otc on display) returns +009 . 00E+9

‘atus Registers ' 4-16.
]

" Internal instrument operation is summarized in three data registers, which can be accessed to
" determine various events and status conditions before, during, and after instrument operation.
Each register has a corresponding enable register to enable or mask (disable) any or all data
j register outputs. The relationship between the three registers is shown in Figure 4-3,

STRUMENT EVENT REGISTER (IER) .

The inputs to the Instrument Event Register (IER) include Scan Complete, Configuration
Corrupted, Calibration Corrupted, Open Thermocouple, Totalize Overflow, and Alarm Limit

f Transition. Each input is described in Table 4-1. The output byte of the IER is ANDed with
£

|
?

Logical OR gate will output a logic high to the Instrument Event Bit (IEB) in the Status Byte

Register.

4-13
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For example, an YER byte of binary 10000000 (decimal 128) indicates Scan Complete. If the

IEE register is set to binary 10000000 (using the command IEE 128), thena Scan Commplete

gate to have a logic high output for any of three'conditions: Scan Complete -or- Open
Thermocouple -or- Alarm Limit Transition.

Other commands include TER ?, which returns the decimal equivalent of the IER byte and then
clears the register to zero, and TER ?, whichreturns the decimal equivalent of the JER byte. The
command *CLS will clear all event registers. (See Appendix F for an 8-bit binary-coded-
decimal table.)

Table 4-1. Instrument Event Register (IER)

BIT NAME DESCRIPTION T

0 ALT Alarm Limit Transition. Set high (1) when any measure-
mentvalue has transitioned into or out of alarm. Alarmsare
defined through the front panel or the computer interface
(ALARM_LIMIT).. This bit is cleared when read with IER?
and when alarms or review values are cleared.

i TOB Totalize Overflow. Set high (1) when the Totalizer over-
flows (85,535). Thisbitis cleared when read with IER? and
when the Totalizer is zeroed from the front panel or set to
some bthernon-overﬁowvalue {<65,535) withthe computer
interface TOTAL command.

Gic Open Thermocouple. Sethigh(1)when openthermocouple
checking is enabled {with TEMP_CONFIG command) and.
any thermocouple channel is measured with a source
impedance greater than 1 to 4 kilohms.

3 ccB Calibration Corrupted. Set high {1) when the instrument
calibration data is corrupted. When a calibration data
check shows a corruption of calibration data, the cafibra-
tion alarm bit remains setinthe Instrument Status Hegister
until the instrument is recalibrated,

4 CNC Configuration Corrupted.  The instrument configuration
stored in NVRAM has been found to be corrupted. The
RAM CRC is no longer valid, -

56 not used Always set {o 0.

7  &CB Scan Complete. Set high (logic 1) when a measurement
scan has been completed. This bit is cleared when read
with [ER?

NOTES

Whenever the Instrument Event Register is read, the condition bits are cleared,

This register is used in conjunction with the Instrument Event Enable Register 1o
L determine the conditions under which the | nstrument Event Bit of the Status Byte is set,

4-15
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STANDARD EVENT STATUS REGISTER (ESR)

The inputs to the Standard Event Status Register (ESR) include Power On, Command Error,
Execution Exror, Device Dependent Error, Query Error and Operation Complete. Each input
is described in Table 4-2. The output byte of the ESR is ANDed with the output byte of the
corresponding - Standard Event Status Enable (ESE) register. When there is logic high
correlation between any of the bits of the ESR and ESE regxsters the associated Logical OR gate
will output a logic high to the Event Status Bit (ESB) in the Status Byte Register.

For example, an ESR byte of binary 00010000 (decimal 16) indicates an Execution Error. If the
ESE registeris set to binary 00010000 (using the command *ESE 16), then an Execution Exror
condition will cause the Logical OR gate to output a logic high. Ina similar manner, parameters
can be combined. An ESR byte of binary 00110000 (decimal 48) and an ESE set to a
corresponding binary 00110000 (using the command *ESE 48}, will causethe Lo gical OR gate
to have a logic high output for any of two conditions: Command Error or Execution Error.

Other commands include *ESR?, which returns the decimal eqmvalent of the ESR byte and
then clears the register to zero, and *ESE?, which returns the decimal equivalent of the ESE

byte. The corhmand *CLS will clear all event registers. (See Appendlx F for an 8-bit binary-
coded decimal table.)

Table 4-2. Event Status Register {ESR)

BIT NAME DESCRIPTION

[

nee Oneration Camnlete. Set true (1) upon axeaition of the
ion Comnlate Setf {rue (1) unon exe th

*OPGC command, indicating that the instrument has com-
pieted all selected pending operations.

1 not used Always setto 0.

2 QYE Query Error. Sets the QYE bit of the ESR. Example would
be *IDN7:*ESA? (vs. *ESR?7;*IDN?). This causes the “?>"
prompt o be returned. .

3 DDE Device Dependent Error. Generated true (1) by overflows
of the RS-232 input buffer or by calibration errors. This
causes the “I>" prompt to be returned. -

4 EXE Execution Error. Generated true {logic 1) by parameters
out of bounds or by a valid command that couid not be
processed due to an internal condition (such as calibration
commands being received when calibration is not enabled).
This causes the “>" prompt to be returned.

5 CME ‘Command Error. Generated true (1) by syntax errors,
inéluding: unrecognized command and mcorrecicommand
sequences. This causes the “7>" prompt to be retumed.

] - notused Always setto 0.

7. PON Power Transition. Set frue (Jogic 1) afier an off-to-on
transition has occurred in the instrument's power supply.
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STATUS BYTE REGISTER (8TB)

The inputs to the Status Byte Register (STB) include the Instrument Event Bit, Event Status Bit,
and Message Available Bit. In addition, the STB register generates a Master Summary Status.
Eachinputis described in Table4-3. The output byte (exceptforbit 6) is ANDed with the output
byte of the corresponding Service Request Enable Register (SRE). When there is alogic high
correlation between any of the bits of the STB and SRE registers, the associated Logical OR
gate will output a logic high that is used as a Master Summary Status (MSS) bit.

For example, an STB'byte of binary 00100000 (decimal 32) indicates an Event Status Bit. If
the SRE registeris setto binary 00100000 (using the coramand * SRE 3 2), then an Event Status
via the MSS input. Therefore, a query of the STB register (command *STR ?) would return
decimal 96 (binary 01100000).

Other commands include *SRE ?, which returns the decimal equivalen{: of the SRE byte. The
command *CLS will clear all event registers. (See Appendix F for an S-bit binary-coded

decimal table.)
Table 4-3. Status Byte Register {STB)
%E BIT NAME | DESCRIPTION
%
\ o] IEB Instrument Event Bit, When any bitinthe Instrumert Event
\ ‘ Register is set and the corresponding mask bit(s) in the
; instrument Event Enable register is set, this Instrument
Event Bit in the Status Byte will be set. o
f When read, the Instrument Event Bit is recomputed based
i on the new value from the Instrument Event Register and
f its mask, the Instrument Evert Enable Register.
;? 1,2,3 not used Always set to 0.
f 4 MAY Message Available (ASCI| bytes available for output).
f‘ 5 ESB Event Status Bit
‘ 6 MSS Master Summary Status
7 not used Always setto 0,
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Computer Interface Command Set 4-17.

Table 4-4 is a summary of computer interface commands and queries. A detailed description
of each command or query, with examples, can be found in Table 4-5. Sample programs that
use the command set are shown in Figure 4-4 (GWBASIC), Figure 4-5 (QBASIC) and Figure
4-6 (Quick C). Program examples are provided on the Starter application software floppy disk.

XMODEM File Transfers : . 4-18,

The FILE_TX and FILE_RX computer commands are used to transfer memory card files in
binary format over the RS-232 interface. The protocol implemented for file transfers is
XMODEM, an 8-bit block-oriented protocol using CRC or checksums for error checking.
When receiving a file, the protocol attempts to do CRCs but will fall back to checksums if CRCs
are not sent. When FILE_TX and FILE_RX are used with terminal emulators, the emulator
must support the XMODEM protocol; for example, the PC Windows terminal emulator. The
PC software must support both 128-byte and 1024-byte data blocks. Since XMODEM is an 8-

bit protocol, no parity must be selected when configuring the RS-232 ports and XON/XOFF
flow control cannot be used. ‘

When a FILE_TX or FILE_RX command is issued, it returns an immediate execution error
prompt (!>) if the file transfer can not be initiated. If this- prompt is not returned, then the
XMODEM transfer may begin (refer to the communications software being used for the
procedure to send or receive a binary file). When the file transfer is complete, the => prompt
isreturned. If anunrecoverable erroroccurred, the ! >promptisreturned. Aswithany XMODEM
transfer, the last block received, if it is not an even multiple of 128 or 1024 bytes, is padded with
nulls. See the FILE RX and FILE_TX commands in Table 4-5 for more information.
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Table 4-4. Command and Query Summary

Alarms ' .

ALARMS? Active Alarms Query
ALARM_ASSOC Associate Alarm Output
ALARM_ASSOC? . /Alarm Association Query
ALARM_ASSOC_CLR  Alarm Association Clear
ALARM_DO_LEVEL Alarm Digital Output Leve|
ALARM_DO_LEVELS?  Alarm Output State Query
ALARM_LIMIT Alarm Limit

ALARM_LIMIT? Alarm Limit Assignments Query

Commuinications

ECHO Turn the RS-232 Echo Mede on and off
Digitat /O

DO_LEVEL Set Digital Output Leve]

DIO_LEVELS? Digital I/O State Query

Function and Range

FUNC Chanrel Function Definition
FUNC? Channe! Function Query
RANGE? Channe! Range Query
RTD_Ro RTD ice Point (Ro) s
RTD_R0O? RTD Ice-Point (R0) Query 5
k
Logging i
LOG? Retrieve Logged Data Query
LOGGED? Scan Data
LOG _BIN? Binary Upload of Logged Data il
LOG_CLR Clear Logged Scans .
LOG_CLR_1 Clear Oldest Logged Scan 4
LOG_COQUNT? Logged Scan Count Query :
LOG_MODE Action when Internal Memory is Full
LOG_MODE? Action when Internal Memory is Full Query -
PRINT Data Logging Enable/Disable E
PRINT? Data Logging Query
PRINT_TYPE Set Data Logging Type
l\ PRINT_TYPE? Data Logging Type Guery
{
s Measurement Rate
E : RATE Select Measurement Rate
RATE? Measurement Rate Query
4
Measurement Values
LAST? Channel's Last Scan Value
MAX? Channel's Maximum Value
MIN? Channel's Minimum Value L
NEXT? Next Scan's Values ML
. |

4-19
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Table 4-4. Command and Query Summary (Continued)

Memory Card
DIR Memory Card Files Directory
FILE_ERROR? File Error Query
FILE_LOAD Configuration File Load
FILE.OPEN . Data File Open
FILE_OPEN?- Data File Open Query
" FILE_REMOVE File Remove
FILE_RX File Receive
' FILE_SPACE? File Space Query
FILE_STORE Configuration File Store
FILE_TAG? File Tag Query
FILE_TX File Transmit
MCARD? Memory Gard Status Query
MCARD_DIR? Memory Card Directory Query
MCARD_FORMAT Memory Card Format
MCARD_SIZE? Memory Card Size Query
. Monitor
MON Enable/Disable Monitoring
MON_CHAN? Monitor Channel Number
MON_VAL? Monitor Channel Value
Mx+B Scaling
SCALE_MB Set Mx+B Scaling Values
SCALE_MB? Mx+B Scaling Values Query
Operation Complete
' *OPC Operation Complete
*OPC? Operation Complete Query
Remote/Local .
LOCK Lock/unlock front panel control keys
LOCK? Returns instrument front panel lock status
LOCS Local without Lockout
LWLS Logal with Lockout
REMS Remote without Lockout
RWLS Remote with Lockout
Reset
*RST Reset
Response Format .
: FORMAT Response Format
FORMAT?. Response Format Query
Review Array
REVIEW_CLR Clear Review Values

~20
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Table 4-4. Command and Query Summary (Continued)

Status Registers

*CLS Clear Status
*ESE Event Status Enable
*ESE? Event Status Enable Query
*ESR? Event Status Register Query
IEE Instrument Event Enable
IEE? Instrument Event Enable Query
IER? Instrument Event Register Query
*SRE Service Request Enable Register
*SRE? Service Request Enahle Register Query
*STB? Read Status Byte Query

Secan
INTVL Set Sean Interva)
INTVL? Scan Interval Query
SCAN Enable/Disable Seanning
SCAN? Scan Query
SCAN_TIME? Time of Sean

Temperature Options

. TEMP_CONFIG Temperature Configuration

TEMP_CONFIG?

Temperature Configuration Query

TestAdentification

*IDN? Identification Query
*TST? Selftest Query
Time/Date
DATE Set the Instrument Date
TIME Set the Instrument Time
TIME_DATE? Retrieve Time and Date
Totalizer
TOTAL Set Totalizer Count
TOTAL? Totalizer Value Query
TOTAL_DBNC Set Totalizer Debounce
TOTAL_DBNG? Totalizer Debounce Query
friggering
*TRG ‘ Single-Scan Trigger
TRIGGER Select Trigger Type
TRIGGER? Trigger Type Query
fait
WAL Wait-to-continue

4-21




2635A Data Bucket
Users Manual

; Table 4-5. Command and Query Reference

<CNTL><C> Abort Command

Stops execution of command.

*CLS ' Clear Status

Clears all event registers (ESR, |ER) summarized in the stafus byte.

*ESE Event Status Enable
Sets the Event Status Enable Register (ESE) to the given vaiue.
*ESE | <value»
<value>=0, 1,2, ..255

The ESE register is used to enable or disable (mask) the output bits of the
Standard Event Status Register (ESR). The ANDed output of the ESE and
ESR is the Event Status Bit (ESB), which is used as an input for the Status
Byie Register. See the previous discussion on status registers for more
information. ‘

Example: *ESE 176 [Enables the ESR byte 10110000 (decimal 178},
which means the ESB will be set logic high by a Power Transition -or-
Command Error -or- Execution £rror.]

*ESE? Event Status Enabie Query

Returns an inieger representing the present value of the Event Status

Enabie Register, as seiected with the *ESE command. See ihe previous
discussion on status registers for more information.

Example; *ESE? refurns 160 [the ESE register is set for 10100000
(decimal 160), which means the Event Status Bit (ESB) wiil be set logic
high by a Power Transition -or- Command Error.]

*ESR? Event Status Register Query

Returns the value of the Standard Event Status Register (ESR) as an
integer, then clears the register to 0. See the previous digcussion on status
registers for more information.

Example: *ESR? returns 48 [The ESR register is set for 00110000
{decimal 48), which means a Command Error and Execution Error were
detected since last queried.] '

4-22
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Table 4-5. Command and Query Reference (Continued)

*IDN? . ldentification Query
Returns the instrument identification code.

The identification code consists of four descriptive fields separated by
commas. Note that commas are reserved as field separators and cannot
be used within the fields.

FIELD DESCRIPTION
1| Manufacturer's name (FLUKE),
2 Instrument model number (26354), £
3 |0 £
4 Firmware revision levels,

This query must be the last query on the input line, otherwise a query error
is generated. It is fegal to follow this Guery with other commands.

Example: *IDN? returns FLUKE,2635A,0,M6.2 A4.7 D1.0 L1.6 {Fiuke
product 2635A is running the main software version M6.2, Aralog-to-Digital
Converter software version A4.7, display software version D1 .0, and
programmable gate-array version L1 8.]

*OPC Operation Complete

Causes the instrument to generate an Operation Complete when parsed.

*OPC? Onparation Com

Causes the instrument to place an ASCIH 1 in the output queue when
parsed.

*RST Reset

Performs a Configuration Reset. The RS-232 computer interface param-
eters are not changed, and the temperature unit (°C or °F} is not changed.

*SRE Senvice Request Enable
Sets the Service Reques’t Enable Register (SRE) to the given value.
*SRE <valuex
<value>=0,1,2, ... 255

The SRE register is used to enable or disable {mask) the output bits of the
Status Byte Register (STB). The CRed output of te SAE and STB is the
Master Summary Status (MSS) bit, which is used to signal the selected
status bits have been set. See the previous discussion on status registers
for more information, Note that bit 6 cannot be configured, and bits 1, 2,3
and 7 are not used. .

Example: *SRE 49 [Enables the STR byte 00110001 (decimal 49}, which
means the MSS bit is set logic high by an IEB hit -or- MAV bit -or- ESB
bit.]

S

Lele
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Table 4-5. Command and Query Reference (Continued)

*SRE?

Service Request Enable Query

Returns the integer value of the Service Request Enable Register (SRE).
See the discussion on status registers for more information.

Example: "SRE? retums 32 [The SRE register is set for 00100000
{decimal 32), which means the Master Summary Bit will be set lagic high
when the ESB bit is set logic high.]

*STB?

Read Status Byte Quety

Returns fhé integer value of the Staius Byte, with bit 6 as the master
summary bit. See the previous discussion on status registers for more
information.

Example: *STB? returns 97 [The STB register is set for 01100001 (decimal
87), which means the Master Summary Bit, Event Status Bit, and [nstru-
ment Event Bit are set logic high.]

*TRG

Single-Scan Trigger

Commands the instrument to perform a single scan. If a scan is already in
progress, the command is ignored.

If logging to memory card is enabled (PRINT_TYPE 3 or 6) and the
memory card is missing, full, write-protected, or unformatted, the scan will
be performed but an Execution Error will be generated.

“TST?

Self Test Query

Causes an interral selftest to be run, returning the result as an integer
(representing the binary encoded value). The selftest does not require any
local operator interaction and returns the instrument to the power-up state.
The binary coding is: ‘

BIT | RETURN ERROR

0 1 Boot ROM Checksum Errort

1 2 Instrument ROM Checksum Error

2 4 Internal RAM Test Failed

3 8 Display Power-Up Test Failed

- 4 16 | Display Not Responding

5 32 instrument Configuration Corrupted
8 &4 Instrument Calibration Data Corrunted
7 128 Instrument Not Calibrated

8 256 A-to-D Gonverter Not Responding

9 512 A-to-D Converter ROM Test Failed
10 1024 A-to-D Converter RAM Test Faiied
1 2048 A-to-D Converter Selftest Failed
12" 4096 Memory Card Interface Not Installed

Example: *TST? returns 2048 [The A/D self test failed,]

i
i
i
|
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Table 4-5. Command and Query Reference (Continued)

WA

Wait-to-continue

Prevents the parser from executing any more cormmands or queries until
the No-Pending-Operations flag is true. Usedin conjunction with *OPGC
and *OPC?, :

ALARMS?

Active Alarms Query

Retums alarm status for 5 single scanned channel, or atarm status for all
scanned channels.

ALARMS? <channel>
<chatnet>=0,1,2 ... 20 -or- leave blank

The values returned represents data from the most recent scan, whether
scanning is active or not. The integers retumed indicates the alarms
condition as follows:

0 Neither limit is in alarm and/or alarm(s) are not defined
1 Limit 1 in alarm

2 Limit 2 in alarm

3 Limit 1 and Limit 2 in alarm

For a single scanned ch'annel, use ALARMS? <channel>. Return data for
2 single scanned channel consists of a single integer, as defined above,

An Execution Error resuits if a fequest is made for a channal defined as
OFF, the channel specified is invalid, no scan measurements have been
mads of are being made, or values have been cleared by REVIEW_CLR or
by changing any parameter on any channel, '

For all scanned channels, use AL ARMS?. Beturn data for aif scanned.
channels is a string of integers, separated by commas. The first digit
represents the alarm status of the lowest channel scanned, and the last

digit represents the alarm statys of the highest channel scanned. ‘
Example: ALARMS? 5 returns 1 [Channel 5 is in Lirmit 1 alarm.]

Example: ALARMS? returns 0,2,3,0,1,1 [Six channels were scanned. The
first has no alarm or alarms were not defined, the second has alimit2
alarm, the third has both Limit 1 and Limit 2 in alarm, the fourth has no
alarm or alarms were not defined, the fifth and sixth have a Limit 1 alarm.]

4-25
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Table 4-5. Command and Query Reference (Continued)

ALARM_ASSOC

Associate Alarm Qutput

Configures alarm output associations at the rear panel DIGITAL I/O
connector for channels 4 to 20. ' ‘

ALARM_ASSCC ' <channel>, <limi_num>, <DOQ_line>
<channel>=4,5, 6, ... 20
<limit_nums>=1o0r2

<DO_fine>=0,1,2,...7

This command is used o associate a channel alarm for channels 4 to 20

" with a rear pane! DIGITAL /O line (/O 0 1o /O 7). Alarm conditions are

asserted with & logical low (nominal +0.7V DC); non-alarm conditions are
indicated by a logical high (nominal +5.0V DC}). The default settings for
channels 4 to 20 are ORed to the /O lines in groups, as shown below.

o 4 Vo5 os O7
Chan | Chan | Chan | Chan

4 5 & 7
8 9 10 11
12 13 14 15
16 17 18 19
20

For example, if channel & or 10 or 14 or 18 goes into alarm (either Limit 1
or Limit 2), /O 6 is asserted. This command changes the default settings
or any other settings, as desired. Any number of channel alarm limils can
be assigned to the same /O line. For example, all alarms on all channels 4
1o 20 could assert a single /O line. Alarm associations can be returned to
the default settings with an *RST configuration reset command: DIGITAL I/
O lines are asserted while scanning. When scanning stops, the 1O lines
set logic low remain low unless values have been cleared by a new alarm
association, REVIEW_CLR, or by changing any parameter on any channei.
I this command is entered during scanning while logging to the memory
card, an Execution Error is generaied.

Example: ALARM_ASSOC 10,1,2 [For channel 10, alarm Limit 1, assert
DIGITAL /O line 2.]
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Table 4-5. Command and Query Reference {Continued)

ALARM_ASSOC? Alarm Association Query

Returns alarm output associations at the rear panel DIGITAL 1/0 connector
for channels 4 to 20.

ALARM_ASSOC? ~ c<channel>, <limit_num>
<channel> =4, 5, 6, ... 20
<limit_num==1or2

This command returns an integer that represents the DIGITAL /O ling
active at the rear panel DIGITAL I/O connector for the specified channel
and alarm fimit. If default settings are in effect, returns follow the table
below.

o 4 o5 /08 Vo7
Chan i Chan | Chan | Chan

4 5 6 7
8 9 10 11
12 13 14 15
16 17 18 19
20 '

if there is no association between an alarm and DIGITAL /O line, there is
no return and an Execution Error is generated. if this command is entered
during scanning, an Execution Error is generated.

Example: ALARM_ASSQC? 10,1 returns 2 [Channel 10, alarm Limit 1, will
assett DIGITAL I/O line 2.]

ALARM_ASSOC_CLR Alarm Association Clear

Clears an alarm output association at the rear pane! DIGITAL KO connec-
tor for channeis 4 to 20.

ALARM_ASSOC_CLR <channel>, <limit_nums
<channel>=4,5, 6, ... 20
<limit_numz>=1or2

This command removes all association between a DIGITAL /O line at the
rear panel DIGITAL I/O connector for the specified channels 4 to 20 and
alarm limit. After application of this command, the previously associated
DIGITAL /O line is set high and new alarm cenditinns on this channels

alarm limit will nat assert the DIGITAL /O line. If this command is entered

during scanning while logging to the memory card, an Execution Error is
generated.

Example: ALARM_ASSOC_CLR 10,1 [Channel 10, alarm Limit 1, rermove
all association with a DIGITAL /O line.]

427
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Table 4-5. Command and Query Reference {Continued)

ALARM_DO_LEVEL

Alarm Digital Output Level
Configures rear panel ALARM QUTPUTS tines for /O functions.
ALARM_DO_LEVEL . <DO line>, <'DO__,state>
| ' <DOline>=0,1,2,3
<D0 _state>=10r0

The rear panel ALARM OUTPUTS lines 0 to 3 are hard-wired to output
alarm conditions for channels 0 to 3, respectively. If all or some of channels
0 to 3 are not configured for alarm outputs, the associated ALARM
QUTPUTS line can be assigned to go logic high or low with this command.
The line may be set to a logical low (nominqal +0.7V DC), or set to a logical

- high (neminal +5.0V DC).

Example: ALARM_DO_LEVEL 3,0 [Set ALAﬁM OUTPUTS line 3to a
logical 0.]

ALARM_DO_LEVELS?

Alarm Output State Query

Returns an integér between 0 and 15 that summarizes the logical state of
the rear panel ALARM OUTPLUITS lines 0 10 3. Since the lines can be used
as alarm outputs or DIGITAL I/G functions, the query represents ihe actual
conditions at ime of query. There are 16 possibilities, as shown below (0 =
Logic low):

Line Line Line Line Returned

3 2 1 o] Integer

G 0 0 0 O - (ali 4 alarms active} -
o} 0] 0 1 1

0 o] 1 0 - 2

C 4] 1 1 3

0 1 0 ¢] 4

4] 1 o 1 5

0 1 1 0 6

0 1, 1 1 7

1 o o 0 8

i 0 0 1 9

1. 0 1 0 10

1- 0] 1 1 11

1 1 0 0 12

1 1 0 1 13

1 1 1 0 14

1 1 1 1 15 - {no alarms active)

Example: ALARM_DO_LEVELS? retums 15 [All lines are logic high.]
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Table 4-5. Command and Query Reference (Continued)

[ l
ALARM_LIMIT Alarm Limit

Set alarm limit 1 or alarm fimit 2 for any channel 0 to 20,
ALARM_LIMIT - <channels, <limit_num>, <senses, <values
<channel> <0, 1,2, 3, ... 20

<limit_num>=1gr2

<sensex» = H|, LO, or OFF

<vaiue> = Signed numeric quantity

Two atarm limits, Limit 1 and Limit 2, can be assigned to any channei 0 1o
20 that is not in the OFF mode. An alarm limit can be used for high alarms,
meaning a Hi alam is set if a measurement exceeds the high alarm level,
or low alarms, meaning a LO alarm is set if a measurement falls below the
low alarm level, If only one of the alarms is used, the other alarm Is turned
OFF. The alarm value can be any signed number between 00000001 and
9899999, however, the instrument rounds to five significant digits. The
signed numeric entries can be entered in scientific notation or as real ,
numbers.. If no polarity sign is used, the value is assumed fo be positive. ]
Alarm limit settings automatically clear from a channel if the channel 1l
function is changed. I Mx+B scaling Is applied, alarm settings are based
on the sealing, i.e., the actual instrument display. If this command is
entered during scanning while logging to the memoary card, an Execution
Error is generated, Setting an alam iimit clears fts alarm status and sets
any associated ALARM or DIGITAL YO line high,

Exampie: ALARM_LIMIT 5,1,L0O,-65.872 [For channel 5, configure alarm
Limit 1 as a low alaim with a vaiue of -65.872]

ALARM_LIMIT? Alam Limit Assigntments Query

Return alarm fimit 1 or alarm limit 2 for any channel 0 to 20.
ALARM_LIMIT? <channel, <imii_nums

<channel> =0, 1, 2,3, ..20
<fimit_num>=1or2

For a selected channel and alarm limit, the returns include the sense of the
aiarm limit (HI, LO, OFF) plus the value of the alarm setting in scientific
notation with five digits of resolution, :

ampie; ALARM_LIMIT? 13,1 returns LO,-4.5500E+0 [Channel 13, alarm
Limit 1 is configured as a low alarm with a value of -4.55,]

*CLS ' Clear Status

(See front of table.)
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Table 4-5. Command and Query Reference (Continued)

DATE

Set the Instrument Date

Set instrument calendar values.

DATE <month>, <date>, <year>

<month>=1,2,3..12

<date>==1,2,3,...31

<year> = 00, 01, 02, ... 99

Invalid values generate an Execution Error.

Example: DATE 7,21,94 [Set date for July 21, 1894.]

DIO_LEVELS?

DIGITAL /O State Query

Returns an integer between 0 and 255 that summarizes the logical state of
the rear panel DIGITAL I/O lines 0 to 7. A logical 0 (low) means the line is
asserted. Since the lines can be used as alarm outputs or digital inputs or
outpuls, the return represents the actual conditions at time of query. There

are 256 possibilities, as shown in Appendix F.

Example: DIC_LEVELS? returns 145 [DIGITAL /O lines 1, 2,3, 5 and 6

are assertad (logic low}.]

DIR

Memory Card Files Directory

Print a formatted listing of files on the memory card. This inciudes number
of files, bytes used, and bytes free. While the directory Is printing, all other
operations in the instrument are suspended. If hardware or software flow

H H & e, £ =1 &
conirol stall this ouiput, the instrument waits for the owiput io be unstalied.

Example; DIR returns:

DaT00 . HYD B26

DATOL.HYD 1082

SETQQ.HYD 730

SET0L HYD 730
4 FILE(S}

07-21-1994 16:20
07-21-1994 16:50
07-21-1994 17:10
07-21-19%94 18:20
3368 BYTES

1030656 BYTES FREE
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Table 4-5. Command and Query Reference (Continued)

DO_LEVEL

Set Digital Output Level
Configures the eight rear panel DIGITAL I3 connector lines, /0 0 to 1/Q 7.
DO_LEVEL <DO_flire», <DO_states

<DO_line>: & 0,1,2, .7
<DO_state> = 1orp

The rear panel DIGITAL I/O connector has eight lines, 010 7. Each line
can be assigned to an /O function. With this command, the line may be
set fo a logical low (nominal +0.7v DC), ersetto & logical high (nominai
+5.0V DC). DIGITAL KO lines are asserted while scanning, When
scanning stops, the VO lines set logic low remain low unless values have
been cleared by a new DO_LEVEL command, REVIEW_CLR, or by
changing any parameter on any channe!. Since YO lines are shared with
the afarm outputs of channels 4 to 20, verify DO_LEVEL commands will not
cause ambiguities. (Ses the ALAHM_ASSOC_CLH command to disasso-
ciate an afarm with an 10 line.} If this command is entered during scan-
ning while logging to the memory card, an Execution Error ig generated.

Example: DO_LEVEL 4,0 [Setl/Olinedtoa logicai 0 (low).]

ECHO

Turn the RS-232 Echo Mede on and off.
ECHO O Turn ECHO off
ECHO 1 Turn ECHO on

The echo on mode allows character strings sent from the host 1o the
instrument, to return (echo) back to the host, When operating the instru-
ment from a terminal (or computer in ihe terminal emulation mode), ECHO
1is usually selected. If this command is entered during scanning while
logging to the memory card, an Execution Error is generated.

*ESE

Event Status Enable

{See front of tabls.)

*ESE?

Event Status Enable Query

{See front of table.)

*ESR?

Event Status Register Query
{See front of table.)
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Table 4-5. Command and Query Reference (Continued)

FILE_ERROR? File Error Query

Returns an integer number representing the last memory card error that

was encountered. Once set, this value is only cleared (set {o zeto) by

performing this query,

The possible card error codes are:

o No error since last queried or power up.

1 Card ervor. No card, invalid file system on card, no
file system on card, format operation {ziled, fiile could not be
removed, and ali other /O errors.

2 Bad file name, or out of file names (all 100 file names of the type
being operated on are in use). -

3 Card error during scanning, but no data has been lost. Usually
occurs when card fills during scanning. _

4 Card error during scanning, and data is being lost. The oldest
scan data in the queue is being lost as each new scan
completes.

FIiLE_LOAD Configuration File Load

Loads the instrument configuration from & memery card configuration or

data file.

FILE_LCAD <files

<file> = SETO0.HYD, SET01.HYD, ... SETS9.HYD -
=0r-

<file> = DATO0.HYD, DATO1 HYD, ... DATS9.HYD

Execution error if the file does not exist, if the file is not an instrument
contiguration or data file, if the file name is not valid, the cardis not
instafled, or the card is not formatted. An execution error is also generated
if efther scanning or.monitor is active. The file name convention is not
checked {a data file may be loaded to recover a configuration)..

Example: FILE_LOAD SET68.HYD [Loads configuration file SET68.HYD
as the new instrument configuration.].
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Table 4-5. Command ang Query Reference (Continued)

FILE_OPEN Data File Open T

Opens a data file for measurement logging.
FILE.OPEN . <iles

<file> = DATO0.HYD, DATO1.HYD, ... DAT99.HYD

All scans are appended o this file until 5 file close is performed. The
special name opens the next availablé file in sequence. If no higher
fumbered file can be found, the algorithm “wraps” to zero and keeps !
searching. If no more file names are available, an Execution Error is

generated. If the given file already exists, the file name does not match the
convention, or scanning is already active, an Execution Erroris o

ecution Error is generated,
Logging is turned on and the card destination activated if this command is
Successfully executed.

Example: FILE_OPEN DAT31.HYD [Open data file DAT31.HYD for data
logging.]

FILE_OPEN? Data File Open Query.

Returns the name of the data fil

e to be used for logging, or an Execution o
Error#f ne file is open,

Example: FILE_OPEN? returns DATOS.HYD {The file DATO5.HYD is open B,
for data logging.]

FILE_REMOVE File Remove

Remove the given file from the memory card.
FILE_REMOVE  <fiie>

<ille> = DATOOHYD, DATO1.HYD, ... DAT99.HYD

-Qr-

LHYD, .. SET99.HYD

4
Removing the currently'open data file will cause any scan data stored in K
internal memory waiting to be written to the file 1o be Jost. !

An Execution Errar is generated if the file does not exist, the card is write- E

protected, the file name is invalid, card is not installed or the card is not ) ' 1'?
formatied. The file name convention is not checked. - 4

Example: Bl MOVE

- ’ s
iLE_REMOVE DAT00.HYD [Remove the DATO0.HYD file.] |
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Table 4-5. Command and Query Reference (Continued)

FILE_RX

File Receive

The normal serial protocel is suspended and a binary transfer (XMODEM)
is started between the instrument memory card and the host computer. -
Received data is typically an instrument configuration file transmitted from
the host computer and using the naming convention, SETxx.HYD. [f the file
already exists, it is overwritten. ' :

FILE_RX <file>
<file> = SETO0.HYD, SET01.HYD, ... SETOS.HYD

An Execution Error is generated under any of the following conditions: the
card is not instalied; the card is not formatied; the file cannot be created;
scan or monitor is aciive; the instrument is configured for even or odd parity
(parity rmust be “none”); or the instrument is configured for Echo On (Echo
must be "Off"). See the FILE_TX command for transmitting data files. The
file name convention is not checked, so any file may be transferred to the

memory card,

FILE_SPACE?

File Space
Heturns the number of kilobytes available for files on the memory card.

Example: FILE_SPACE? returns 1003 [There are 1003 kilobytes free on
the memeory card.] '

FILE_STORE

Configuration File Store
Saves present instrument configuration in the given file.
FILE_STORE  <file>

<file> = SET00.HYD, SET01.HYD, ... SET99.HYD

Configuration file names must match the naming convention 'SETx<HYD’
where xx is a two-digit integer number. If the given file already exists, it is
overwritten. if there is not enough room o store a new configuration file, &
the card is write-protected, card is not instailed, or card is not formatied, an
Execution Error is generated.

Example: FILE_STORE SET21.HYD {Save the present instrument
configuration in the file SET21.HYD.]
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Table 4~

5. Command and Query Reference (Continued)

FILE_TAG?

Configuration File Tag

Return the tag from the given coniiguration or data file (<file> specified), or
the present configuration tag (no <file> specified), ‘

FILE TAG?  <file>
<file> = DATO0.HYD, DATO1.HYD, ... DAT9S.HYD

-Or_
file> = SET00.HYD, SETO1.HYD, ... SET99.HYD
-or- leave blank

4t i L

Instrumenit-created configurations use the configuration file name
SETxx.HYD for this tag. if no tag has ever been used since the last ful;
reset, or the specified file does not exist, an Execution Errar is generated,

Example: FILE_TAG? SET17.HYD returns TESTFILE [Present configura-
tion tag in SET17.HYD is the string TESTFILE (set by the user).] ‘

© FILE_TX

File Transmit

The normal serial nrotocol is suspended and a binary transier (XMODEM)
is started between the instrument memory card and the host computer.
The instrument will transmit 2 DATxx.HYD file or SETx0¢.HYD file to the
host computer,

FILE_TX <file>
<file> = DAT00.HYD, DATO1.HYD, ... DAT99.HYD
-or-
<iile> = SETO0.HYD, SETO1.HYD, ... SET99.HYD

An Execution Error is generated under any of the following conditions: the
card is not installed: the card is not formatted; the file does not exist; scan
or monitor is active; the instrument is configured for even or odd parity
{parity must be "none™); or the instrument is configured for Echo On (Echo
must be "Off"). See the FILE_RX command for receiving instrument
configuration fiiles. The file name convention is not checked, so any file
may be transferred to the memory card.
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Table 4-5. Command and Query Reference (Continued)

FORMAT

Response Format

Set the ouiput format type to include or exclude measurement uqits.
FORMAT 1 Measurements returned without units.
FORMAT2 - ~Measurements returned with units,

Cemmands that return measurement data (like LAST?, NEXT?, MIN?,
MAX?) can be expressed as a number only (FORMAT 1) cr as a number
with 2 measurement unit (FORMAT 2). If this command is-entered during
scanning while logging to the memory card, an Execution Error is genet-
ated. The measurement units are:

MEASUREMENT UNITS STRING

Scaled MX+B
Volts DG vDC
Voits AC VAC
Resistance OHMS
Frequency HZ
Temperature °C C
Temperature °F F

With FORMAT 1 asserted, typical returns would be +880.22E+0,
+230.96E-3, 072.4E+0,+003.2E+0; with FORMAT 2 asserted, the returns
would be +890.22E+0 HZ +230.96E-3 VAC,072.4E+0 F,+003.2E+0 Mx+B.

FORMAT?

Response Format Query

Returns the outnut format tyna,

1 Measurements returned without units.
2 Measurements returned with units.

Commands that retum measurement data (like LAST?, NEXT?, MIN?,
MAX?) can be expressed as a number only (FORMAT 1) or as a number
with a measurement unit (FORMAT 2). The measurement units are:

- MEASUREMENT UNITS STRING
Scaled . MX+B

Volis DC vDC

Volts AC VAC
Fesistance OHMS
Frequency HZ
Temperature °C c
Temperature °F F

Example: FORMAT? returns 2 [Measurement data will be returned with a
units indicator, e.g., +230.96E-3 VAC.]
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Table 4-5. Command and Query Reference (Continued)

FUNC Channel Function Definition

Define the measurement function and range for the indicated channel.
Changing a channel configuration automatically erases values held in
review, and resets all ALARM QUTPUTS and NGITAL I/Q lines to logical
high. The FUNC command clears any alarm limits and scaling values for
this channel: therefore, define a channel function before setting alarm limits
and/or scaling values for that channel. .

FUNC  <channels, <function>, <ranges, <terminals> o
<channel>=0, 1, 2, ... 20 "
<function> = OFF, vDC, VAC, OHMS, FREQ, TEMP
<range>=1,2, 3, ... 6, AUTO [VDC, VAG, OHMS, FREQ]
<range>=J, K, E, T, N, R, 8, B, C[TEMP with .thermocoum@s]
<range> = PT [TEMP with RTDs]

<terminals> =2 or 4

Ohms and te:"nperature measurements that use a 4-terminal configuration
are limited to channels 1 to 10. Select a channel function, OFF, VDC, g
VAC, OHMS, FREQ, or TEMP. For voltage, ohms or freguency, select a N
range 110 6, as specified in the table below {or AUTO for autoranging) For CE
temperature, select thermocouple type, or PT for RTDs.

| RANGE | VOLTAGE | oHMS FREQUENGY |

300 mv 300Q | 800 Hz
2v Ak S Rriz
30V 30kQ | 90 kHz

150/300 V* | 300 kQ | 900 kHz
90 my** IMQ | 1 MHz
200 mv** | 10 MQ

QU bW N

* 300V only on channeis 0,1, and 11.
"™ Volts DC only.

The <terminals> selection Is specified only when the function typeis

OHMS, or TEMP using an RTD. The 2-terminal selection is valid on any
channel. The 4-terminal selection js valid only for channels 1 to 10 {n), h
which automatically clears a channel a decade higher (n+1 0). ) "

Earm a1 By om m——— e
L=

Xafmpie. FUNG 9,TEMP,PT,2 [Set the function of channel 9 to tempera- ‘ E
fure measurements using a Platinum RTD, and the 2-terminal connection.]

Example: FUNC 5,VDC,4 [Set the function of channel 5 to volts DC, and i
use the 150V scale.]
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I, Table 4-5. Command and Query Reference (Continued)

j ! F EUNG? Channel Function Query

Returns the complete function for the indicated channel.

FUNC? <channel>

<channei>=0,1,2, .. 20

The returns are in comma-separated data fields using the following format:
<functions>,<range>,<terminals>

The <function> return is OFF, VDG, VAC, OHMS, FREQ, or TEMP. For
voitage, ohms, or frequency the <range=> return is a number 1 through 6
(see below) or AUTO for autoranging. The <range> return for femperature
is a thermocouple type [J, K, E, T.N, B, 8, B, C] or PT for RTD measure-
ments. The <terminais> return is for OHMS and TEMP functions only and
is either 2 for 2-terminal measurements or 4 for 4-terminal measurements.
For a 4-terminal configuration, the lower channei (n) returns OHMS or
TEMP in the first field, and the uppef channe! (n+10) returns OFF.

RANGE | VOLTAGE | OHMS FREQUENCYJ

F 300mV_ | 300Q | 900 Hz
av  |3ka | 9kHz
30V 0kQ | 90 kHz

150/300 V* | 300 k& | 900 kHz
80 mv** aMQ | 1TMHz
800 mv** | 10 MQ

3w

* 400V only on channels 0, 1, and 11, \
‘ ** Volts DC only. J

Example: FUNG? & retumns TEMP,PT,4 [The function of channel 8 is
temperature, using a Platinum resistance-temperature-detector (RTD), and
5 Aterminal measurement configuration.]

*1DN? . Identification Query
(See front of table.)
IEE Instrument Event Enable

Sets the Instrument Event Enable Register (JEE) to the given value.

IEE <values

<value> = 0,1,2,..255

- The |EE register is used to enable or disable (mask) the output bits of the
Instrument Event Register (IER). The combined output of the 1EE and IER
is the Instrument Event Bit (IEB), which is used as an input for the Status
Byte Register. Seethe discussion on status registers for more information.

Example: |EE 5 [Enables the |ER output byte 00000101 {decimal 5), which
means an Open Thermocouple -or- Alarm Limit Transition wili set IEB logic
high.] ' ‘
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Table 4-5, Command and Query Reference (Continued)

|EE? Instrument Event Enable Query
Returns the present value of the Instrument Event Enable Register (IEE) as
an integer, as selected with the |EE command. See the discussion on
status registers for more information.
Example: IEE? returns 128 [The |EE register is set for 10000000 (decimal
128), which means a Scan Complete will set IER logic high.]
IER? Instrument Event Register Query
Returns the value of the Instrument Event Register (IER) as an integer,
then clears the registerto 0. See the discussiqn on status registers for
more information.
Example: |ER? returns 133 [The IER register is set for 10000101 (decimal
133), which means a Scan Complete, Open Thermocouple, and Alarm
Limit Transition were detected.]
INTVL Set Scan Interval
Sef scan interval time.
INTVL <hours>, <minutes>, <secondss
<hours>=0,1,2,..9
<minutes> =0, 1, 2, .., 99
<seconds>=0, 1,2, ... 99
An Execution Error is generated if values outside the specified ranges are
used or if the instrument is scanning.
Example: INTVL 1,30,0 [Set the interval time 1o 1 hour, 30 minutes and 0
seconds.]
INTVL? Scan Interval Query

Beturn scan interval time. Returns the scan intervaj time in the format

<hours>,<minutes>,<seconds>. ‘

Example INTVL? reilirns 0,0,0 [The interval time is 0 hours, 0 minutes, and

0 seconds (continuous scanning).]
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Table 4-5. Command and Query Reference (Continued)

LAST?

Channel's Last Scan Value

Returns the last measured value(s) for the scan in progress or the last

completed scan.

LAST? <channel>

<charnel>=0, 1,2, ... 20
Retumns last measurement values for either the indicated channel, or for all
defined channels if the <channel> field is left blank. An Execution Error
results if a request is made fora channel defined as OFF, the channel
specified is invalid, the channel specified has been set up but not yet
measured, or Review array values have been cleared by REVIEW_CLR, or
by changing any parameier on any channel.

The returned value is a signed number with decimal point and exponent.
For slow scanning rate, 5 digits are returned (XX XKKEEN); for fast
scanning rate, 4 digits are returmed (EXXXXEHN). The channel range
setting determines placement of the decimal point. A return of +001.00E+8
indicates an overload (OL) condition; a return of +009.00E+8 indicates an
open thermoceuple {otc) condition. If no channel specification is made, all
the last values of the scanned channels are returned, each separated by a
comma. : ‘

Example: LAST? 1 returns +0074.4E+0 [The last scanned value of
channet 11s 74.4.]

Example: LAST? retums +060.14E+0,+013.84E+0,+009.00E+8 [Three
channals were scanned. The first channe! had a last reading of 60.14; the
second channel had a last reading of 13.84; the third channel reading
Indicates an open thermocouple (RATE 0 and FORMAT 1 are asserted).]
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Table 4-5. Command andg Query Reference (Continued)

LOCK Lock and unlock the instrument front panel conirol keys.

The LOCK modes disable the front panel keys, while plaging the instrument
in either REVIEW (LOCK 1) MONITOR (LOCK 2) or Configuration Lock
(LOCK 3). This limits instrument operationto a specific mode and prevents
unauthorized configuration changes. Only supervisory personnel should
be aware that the FUNC and Mx+B keys can be used to toggle the LOCK
modes on and off, except for LOCK 3, which Is reset from the computer
interface only or by loading a non-LOCK 3 setup file,

LOCK modes 1 and 2 are not saved/restored in cenfiguration files. It one
of these modes is active when FILE_STORE is performed, mode 0
{unlockedy} is stored in the file. )

LOCK <mode>
<mode>=0,1,2,3

LOCK ¢ Unlock the front panel and turn off the REM (remote)
annunciator. All key functions are enabled, This
comimand is used to clear a LOCK 1, LOCK 2,
or LOCK 3 condition.

LOCK 1 Lock the front panel in the REVIEW mode and tum on
the REM ({remote) annunciator, Only the up/down and
left/right arrow keys are unlocked to allow the review of
the minimum, maximum, and last values of any channel.
The front panel can be unlocked by using the LOCK 0
command, or by simultaneously pressing the front panel
FUNC and Mx+B keys. The FUNC and Mx<R kevs can
be used to toggle between the locked and unlocked
modes, while in REVIEW.

LOCK 2 Lock the front panel in the MONITOR mode (which must
be active or the command will generate an execution
error) and turm on the REM {(remote) annunciator. Only
the up/down arrow keys are unlocked to allow the
monitoring of any channel. The front panel can be
unlocked by using the LOCK 0 command, or by
simultaneously pressing the front panel FUNC and Mx+B
keys. The FUNC and Mx+B keys can be used to toggle
between the locked and unlocked modes, while in MON.

LOCK 3 Lock the channel configuration. The instrument operates
normally except keys used to configure a channa! are
disabled, that is, the configuration is focked. A configura-
tion file can be loaded; scan can be turned on/off,
monitor on/off, and review on/oit. Exit this mode using
the power-up configuration-reset sequence from the
instrument front panel or load a configuration file that has
lock-out disabled, ‘

The four LOCK states are nenvolatile. If power is interrupted, the instru-
ment retains the fast LOCK setting.

L . | |
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Table 4-5. Command and Query Reference (Continued)

\7LOCK?

Returns the instrument front panel Jock staius, as selected with the LOCK

command.
0 Front panel keys are unlocked. All key functions are enabled.
1 Frontpanel keys are locked, except for up/down and left/right

arrow keys, which are used to review the minimum, maximum and
last vaiues of any channel.

2 ~ Front panel keys are locked, except for the up/down arrow keys,
‘which are used to monitor any channel.

3 Front panel keys can be used, except those used to configure a
channel.

LOCS

Local without Lockout

Al front pane! keys are enabled, and the REM annunciator is not lit. This is
the state assumad by the instrument at power-up resst. To disable all the
front panel keys, use the LWLS command.

LOG?

Retrieve Logged Data Query

Return the oldest logged scan values for ali configured channels and
remave them from intemal memaory (maximurn 100 scans). This query is
valid during scanning. The remaining count of stored scans
(LOG_COUNT? command) is decremented by 1. Channels defined as
OFF are not included. if there are no logged scans to remove, an Execu-
tion Error is generated. ' '

“The returns includes the following information:

. Date and time at the start of the logged scan.
. Values for the channels measured.
. Status of ALARM OUTPUTS, DIGITAL /O, and totalize count.

Logging scans in internal memory is enabled by the PRINT and
PRINT_TYPE commands.

. Example: LOG? returns 16,15,30,7,21,94,+034.53E-3 VAC +09.433E+0
VDC,+1.2043E+6 OHMS,1 5,255,+00.000E+3 [The oldest recorded scan,
that started at 1600 hours, 15 minutes, 30 seconds, on Juiy 21, 1994,
measured three channels with readings 34.53mVAG, 8.433 VDC, 1.2043 M
OHMS, with ALARM OUTPUTS status 15, DIGITAL KO status 255, and
totalize count of 0 (RATE 0 and FORMAT 2 are asserted).]
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Table 4-5. Command and Query Reference (Continued)

LOGGED?

Scan Data

Returns specified scan data from internal memaory

LOGGED? - <index> .
<index> =1, 2, 3, ..., 100

A maximum of 100 scans can be recorded in the internal memory. This
command is used to retrieve a pariicular scan. if the <index> number has
ha associated scan, an Execution Error is returned.

Logging scans in internal memory is enabled by the PRINT and
PRINT_TYPE commands.

Scan data is retumed in the same format as for the LOG? query.

LOG_BIN?

Binary Upload of Logged Data.

Returns a single ASCI! string, which encodes the raw binary data stored at
the specified <index> position.

LOG_BIN? <index>
<ihndex>=1, 2, 3, ... 100

See Appendix D for a discussion of the LOG_BIN? command.

LOG_CLR

Clear Logged Scans

Clear all stored scan data from the internal memory (maximum 100 scans).

LOG_CLR_1

Clear Oldest Logged Scan

Cloars the ofdsst (frst) scan in the internal memory. if there are no scans
in internal memory, an Execution Error is generated. Atotal of 100 scans
can be saved in the log queue. '

LOG_COUNT?

Logged Scan Count Query

Return the number of stored scans. Returns an integer value representing
the number of scans presently stored in internal memary (maximum 100).
Areturn of 0 indicates that there are no stored scans.

Logying scans in internal memory is enabled by the PRINT and
PRINT_TYPE commands, '

Example: LOG_COUNT? returns 33 [The internal memory holds data from
the last 33 scans.] ;

-~

LOG_MODE

Action when Internal Memary is Ful.

Determines what action is taken when 100 scans have been recorded
LOG_MODEC Discard the oldest scans and record new scans.
LOG_MODE1  Maintain the oldest scans and discard new scans.

The LOG_MODE setting is nonvolatile and cannot be changed from the
instrument front panel. The defauft is LOG_MODE 0.
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Table 4-5. Command and Query Reference (Continued)

k LOG_MODE? Action when Internal Memory is Full Query

Returns 0 or 1 to indicate what action wilt be taken when 100 scans have
been recorded ‘

Ey -0 Discarding the oldest scans to record new scans.

1 Maintaining the oldest scans and discarding new scans.

LWLS Local with Lockout

All front panél keys are disabled. The REM annunciator is not [it. This

command can be used when the instrument is scanning or monitoring. To
clear, use the LOCS command.

MAX? Channel's Maximum Value

Returns the maximum value(s) measured since the review array was fast
cleared.

MAX? <channel>
<channel> =0, 1, 2, ... 20, or leave blank

Retumns maximum measurement values for gither the indicated channel, or
for all defined channels i the <channet> field is lefi blank. An Execution
Error results if a request is made for a channel defined as OFF, the
channel specified s invalid, the channe! specified has been set up but not
yet measured, or Review array values have been cleared by
REVIEW_CLR, or by changing any parameter on any channel.

The retum is a signed number with decimal point and exponent. For slow
scanning rate, 5 digits are returned {EXAFAKEDN; for fast scanning rate, 4
digits are returned (XX XXEEN). The channel range setting determines
placement of the decimal point. A retum of +001.00E+9 indicates an
overload (OL) condition; a return of +009.00E+9 indicates an open
thermocouple (otc) condition. If no channel specification is made, all the
maximum velues of the scanned channels are returned, each separated by

a comma.

Example: MAX? 1 returns +022.34E+0 [The maximum scanned value of
channel 1 is 22.34.] '

Example: MAX? returns +009.00E+9,+890.22E+0,+230.96E-3 [Three
channels were scanned. The first channel shows an open thermocouple;
the second channel had a maximum reading of 890.22; the third channel
had a maximum reading of 0.230 (RATE 0 and FORMAT 1 are asseried).]
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Table 4-5. Command and Query Reference (Continued)

MCARD?

Memory Card Status

Returns the memory card status as an encoded integer number from a
binary number using bits 0 to 4. '

Bit 0 - Card changed,; remaining bits differ from the last query
Bit 1 - A card is present in the unit

Bit 2 - Card Is write protected

Bit 3, 4 - Battery status of last inserted card, as below:

BIT4 | BIT3 MEMORY CARD BATTERY STATUS

] 0 Battery operational

0 1 Battery should be replaced: data is OK

1 | o Battery and data integrity not guaranised
1 1 Battery and data integrity not guaranteed

Example: MCARD? retums 7 [The memory card status is 00111 (decimal
7), meaning the card changed since the last query, a card is in the unit, the
card is write protected, and baitery is operational.]

MCARD_DIR?

Memory Card Directory

Reiurns a terminated string for each file in the root directory of the memory
card. The string is a comma-separated list of the file's name, size, modifi-
cation date (day, month, year) and fime (hours, minutes, seconds)

Example: MCARD_DIR? retuins:

DaT00.HYD, 826,7,21,1994,16,20, 44

DaT0l.HYD, 810,7,21,1994,16,50,10

SETCGO.HYD, 730,7,21,19%94,17,10,32

SET01.HYD, 730,7,21,1994,18,30,03

MCARD_FORMAT

Format Memory Card

Memory card inserted in the Data Bucket will be formatted. The card must
be the static SAM (SRAM) type, meeting PCMCIA standards. An Exscu-
tion Error is generated and the card not formatted i scanning is in
progress, the card is of unknown size, or card Is wrlte-protected. If the
memory card contains a PCMCIA card information structure (C18), the card
size is determined from the CIS. Otherwise, the size is algorithmically
determined by writing to the memory card. A CIS is never written to the

card. P

When formatting a memory card, any scan data that has been stored in
internal memory waiting to be written to & valid memory card wiil be lost.

MCARD_SIZE?

Memory Card Size
Returns the memory card size as an integer number of kilobytes.

Example: MCARD_SIZE? retums 1024 [Memory card size is 1024 kile-
bytes (1 megabyte).i
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} Table 4-5. Command and Query Reference (Continued)

MIN? Channel's Minimum Value

Returns the minimum value(s) measured since the review array was last
cleared.

MIN? <channel>
<channel> =0, 1, 2, ... 20, or leave blank

Returns minimum measurement values for either the indicated channet, or
for all defined channeis if the <channel> field is left blank. An Execution
Error results if a request is made for a channel defined as OFF, the
channei specified is invalid, the channel specified has been set up but not
yet measured, or Review array values have been cleared by
REVIEW_CLR, or by changing any parameter on any channel.

The return is a signed number with decimal point and expenent. For slow
scanning rate, 5 digits are returned {(EXXXXXE=N); for fast scanning rate, 4
digits are returned (XX XXEZN). The channel range setting determines
placement of the decimal point. A return of +001 J00E+9 indicates an
overioad (OL) condition; a retum of +009.C0E+@ indicates an open
thermocouple {otc) condition. If no channel specification is made, all the
N minimumn values of the scanned channels are retumned, each separated by
k a comma. ‘

Example: MIN? 18 returns +167.85E+3 [The minimum scanned value of
channel 16 is 167,850 (RATE 0 and FORMAT 1 are asserted).]

i ’ Exampie: MINT returns +081 E7E50,4001 00E10 1115, 21E-23 [Three

‘ ’ ) channels were scanned. The first channel had a minimum reading of
i 91.67; the second channel is in overload (OL); the third channel had a
§ minimum reading of 0.11521 (RATE 0 and FORMAT 1 are asseried).]
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Table 4-5. Command and Query Reference (Continued)

MON

Enable/Disable Monitoring

This command performs the same function as the MON key on the front
panel,

MON . 1, <channel>
<channel> = 0,1,2..20
MON c Disables monitoring

MON 1 commands enable monitoring for the specified channel, or i

already monitoring, changes to the specified channel. MON 0 disables
moniioring.

The <channel> parameter can be through 20. A command error is
generated if no <channel> parameter is given when enabling monitoring. If
the channel to be monitored is invalid or defined as OFF, or if values other
than 0 or 1 are given, an Execution Error is generated,

The MON and SCAN commands work in conjunction with the fromt panel
controls. The Monitor and Scan functions can be enabled or disabled from
either the front panel orthe computer interface. The most recently
specified monitor channel (from front panef or compurter interface) becomes
the one channel monitored.

Example: MON 1,6 [Turn on monitor and monitor channel 8.]

Example: MON O [Tum monitor off.]

MON_CHAN?

Monitor Channei Nﬁmber

This query asks for the number of the presenily defined monitor channel. |
monitoring is not active, an Execution Error is generated,

Example: MON_CHAN? returns 9 [Channel 9 is being monitored.]

Example: MON_CHAN? returns nothing and generates an Execution Error
[No channe! is being monitared.]

MON_VAL?

Monitor Channel Vaiue

This query asks for a measurement on the monitor channel. If monitoring
is not active, an Execution Error results. A return of +001.00E+9 indicates
an overload (OL) condition; a return of +009.00E+9 indicates an open
thermocouple (otc) condition.

Example: MON_VAL? returns +115.67E+0 VAC {The channel being
monftored was measured fo have a value of 115.67 VAC (RATE 0 and
FOBRMAT 2 are asserted).]

Exampie: MON_VAL? returns nothing and generates an Execution Error
[No channel is being monitored.)
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Table 4-5. Command and Query Reference (Continued)

NEXT? Next Scan's Values

The NEXT? query retums data vaiues for the next complete scan. [fa
scan s in progress when the NEXT? query is processed, the data values
returned are from that scan. f 2 scan is not presently in progress, the
NEXT? query waits for data to become avaiiabie. While waiting, no other
commands can be issued. To exit NEXT? while waiting, use <CNTL> <C>.

NEXT? retums comma-separated information for the date and time at the
start of the next measurement scan, the vaiues for chiannels measured,
followed by the state of the DIGITAL I/O lines, and the totalizer count.

The time and date are returned in the following ordsr: Hours (0-23),
Minutes (0-59), Seconds (0-59), Month {(1-12), Date (1 -31), Year (0-99).
Measurement data is returned as a list of scientific notation values. For an
overioad (OL), "+001.00E+8" is returned. If an open thermocouple is
detected, "+009.00E+9" is returned. ALARM OUTPUTS and DIGITAL /O
values are returned as integer vaiues. (To décode the ALARM CUTPUTS
i ; integer, see the ALABM_DO_LEVELS? command; to decode the DIGITAL
i 1/Q integer, see the DIO_LEVELS? command.) The fotalizer value is

: returned as a scientific notation value.

¢ Example: NEXT? returns 16,11,47,7,21,94,+1.0099E=3,
+04.556E+0,-13.665E+0,+1.2664E+86,+009.00E+9,15,255, +00.455E+3 At
1600 hours, 11 minutes, 47 seconds, on July 21, 1994, five channels were
scanned with the measurements 1009.9, 4,556, -13.665, 1,268,400, opeh
thermocouple, Alarms /O status was 15, DIGITAL /O siatus was 255, and
totalizer count was 455 (RATE 0 and FORMAT 1 are asserted).]

ol BITSASTA L At E N T H .
Exampie: NEXT? retumis nothing and the computer interface doag not

% . accept commands [The NEXT? command was entered when the instru-
i ment was not scanning. Press the front panel SCAN key, or enter

<CNTL><C> to clear the NEXT? command.]

*OPC Operation Complete

%* : {See front of table.)

i *QPC? Operation Cdmp]ete Query
{See fron; of table.)
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Table 4-5. Command and Query Reference (Continued)

PRINT Data Logging Enable/Disable
The destination and conditions for data logging are determined by the
PRINT_TYPE command, while this command enables or disables the
logging of the measurement data.
PRINT O Disable data iogfgliﬁg to memory card and printer
PRINT 1 Enable data logging to memory card and printer
The PRINT command does not affect the logging of data (100 scans
maximum) to the internal memory (log queue), which is always active when
selected as a destination (PRINT_TYPE 1,2,5, or 6). if scanning is already
active, an Execution Error is generated. o
When PRINT 1 is asserted, the instrument front panel PRN (Logging)
annunciator is on. When PRINT 0 is asserted, the instrument front pane!
PRN annunciator is off. '

PRINT? Data Logging Query

Returns the status of data logging, as selected with the PRINT command.
a PRINT 0 is selected (data logging disabled)
1 PRINT 1is selected (data logging enabled)
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Table 4-5. Command and Query Reference (Continued)

EF{INT_TYPE

Set Data Logging Type

Set the destination and condition for data logging. When data logging is
enabled with the PRINT command, the destination and conditions are set
with the PRINT_TYPE command. The <«destination>> is selected with an
integer (0 to 6), and the <<type>> is selected with an integer (0 fo 2).
Internal memory is limited to 100 scans. To extract ihe data from the
internal memory, see the LOG? and LOGGED? commands. Atiempting to
use this command to select a memory card as the logging destination while
scanning will cause an Execution Error.

PRINT_TYPE  <destination>», <type>
<destination>=0,1,2, ...6

0 = Log data to printer

1 = Log data {o log queue

2 = Log data to log queue and printer

3 = Log data to memory card

4 = Log data to memory card and printer

5 = Log data to memory card and iog gueue

6 = Log data to memory card, log queue, and printer

<type>=0,10r2

0 = Record all scans
1 = Record scans if any scanned channel is in alarm
2 = Record scans when any alarm transitions

When the log queue Is selected as the destination, ali scans are automati-
sally ranarded in the log aueue as if type O was selected. Types 1 and 2.
are ignored for the log queue, but are still executed for other destinations
selecied (i.e., the printer and memory card).

The PRINT command does not affect the logging of data (100 scans
maximum) to the internal memory (log queue), which is always active when
selected as a destination (PRINT_TYPE 1, 2, 5 or &).

. Example: PRINT_TYPE 3,1 [When data logging is enabled (see PRINT

command), send data to the memory card but only if one of the scanned
channels is in alarm.]

ié%!i:‘, i
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Table 4-5. Command and Query Reference (Continued)

PRINT_TYPE? Data Logging Type Query

Returns the status of data logging destination and condition, as selected
with the PRINT_TYPE command. Returns two integers in the form
<destinations,<type> as foiiows

<dest|nation> =0,1,2,..6

0 = Log data to printer

1 = Log data to internal memory

2 = Log data to internal memory and printer

3 = Leg data to memory card

4 = Log data to memory card and printer

5 = Log data o memaory card and internal memory

6 = Log data to memory card, intemal memory, and printer

<type>=0,10r2

0 = Record all scans
1= Record scans if any scanned channel is in alarm
2 = Record scans when any alarm transitions

Example: PRINT_TYPE? returns 5,0 {Destination for logged data is to the
memory card and internal memory, and all scans are recorded.]
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Table 4-5. Command and Query Reference (Continued)

RANGE?

Channel Range Query

Returns the range(s) used for the scan in progress or the last completed
scan. If a.channel is configured for autoranging, the actual range used for
the measurement is returned.

RANGE? <channel>

<channel> = 0, 1,2, .. 20, or leave blank

If the <channe!> specification field is left blank, values for al! defined
channels are returned. An Execution Error resulis if a request is made for
a channel defined as OFF, the channel specified is invalid, or if the channel
has been set up but not measured with at least cne scan. The range value
returned is not affected by Mx+B scaling.

An integer value (1-6) is returned, based on the table below. Temperature
functions (thermocouple and RTD} always return a 1. Commas separate
the integers if the retumn is for ali scanned channels.

RANGE VOLTAGE | OHMS | FREQUENCY

1 300mV | 300Q | 900 Hz
2 3V 3kG | 9kHz

3 30V | 30kQ | 90kHz
4, 150/300 V* | 300 kQ| 900 kHz
5 g0 mv= | 3MQ | 1MHz
5 500 myv** | 10MQ

* 300V only on channeis 0 and 11.
** Volts DC only.

Example: RANGE? 12 returns 3 [Channel 12 has a range of 3. If measur-
ing voltage, it would indicate the 30V scale ]

Example: RANGE? returns 2,2,1,6 [Four channels were scanned. The
first and second have a range of 2, the third a range of 1. and the fourth a
range of 6.]

RATE

Select Measurement Rate

Specfiies the measurement rate. Changing the measurement rate also
clears the Review array, and ALARM OUTPUTS and DIGITAL /O lines.

RATE O Selects the slow measurement rate.
RATE 1 Selects the fast measurement rate.

Selection of the fast measurement rate using the RATE 1 command will
speed up the measurement portion of the scan interval; however, the

-reasurement resolution is four digits instead of five digits. For example, a

reading of +115.32 with a slow measurement rate would be +115.3 with the
fast measurement rate. An Execution Error is generated if the argument is
not 0 or 1 or if the instrument is scanning. :
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Table 4-5. Command and Query Reference (Continued)
RATE? Measurement Rate Query
Returns the measurement rate, as selected with the RATE command,
0 Measurement rate is slow.
1 Measurement rite is fast.
REMS Remote without Lockout ‘ ,
Places the instrument in the remote meds, lights the front pane! REM
annunciator, and only two front panel keys are active (with special REMS
functionality):
The SCAN key triggers a single sean,
The SHIFT key returns the instrument to normal front panel contral,
To return the instrument to normal front panel control with a cbmmand, use
the LOCS command.
REVIEW_CLR Clear Review Values
Clear all mintmurn, maximum, and last values (all channels) in the Review
array. (It is not possible to selectively clear individual entries in the Review
array.) The Review clearing operation is carried out at any time, except
during the measurement portion of the scan interval. Clearing the Review
array also clears ALARM OUTPUTS and DIGITAL ¥O linesto a logic high.
*RST Reset
(See front of table.)
RTD_RD RTD loe Point (RO)

For the indicated channel, store the numeric data as the RTD R0 ica point
resistance, i.e., the resistance of the RTD at 32°F (0°C). Changing the ice
point also clears the Review array and ALARM OUTPUTS and the
DIGITAL /O lines. (The O portion of RO in the RTD_R0 command is the
number zero.) The default value is 100.00,

RTE_RO<channet>, <R0>
<channel>=0,1,2... 20
<R0> = 000,00 to 999.99

An Execution Error is generated if the RO value supplied is not within the
indicated range, the channe! speciiied is invaiid, the channel is defined as
OFF, or measurements are active,

Example: RTD_RO 6, 124.85 [For channel B, set the R0 ice peoint resis-
tance to a value of 124.85] '
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Table 4-5. Command and Query Reference (Continued)

RTD_R0?

RTD lee-Point (RQ) Query

Returns the RTD RO (ice-point resistance) value for the indicated channel.
(The 0 portion of RO in the RTD_R0 command ls the number zero.)

- RTD_RO? - <channei>
<channel> =0,1,2, ... 20

I{ the channel number is invalid, an Execution Error is generated, fa
channel is defined OFF, or if no change has been made to RO for a
channel, the value “+100.00E+0" (default) is retumed.

LA
YV

iy

Remote with Lockout

All front panel keys are disabled, and the REM annunciator is lit. Clear with
the LOCS comimand.
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Table 4-5. Command and Query Reference (Continued)

SCALE_MB

Set Mx+B Scaling Values

Set the M and B scaling vaiues for the indicated channel, and display the
results of the Mx+B calculation in the indicated display range. Changing

the'Mx+B of any channe! also clears the Review array, and resets ALARM
OUTPUTS and DIGITAL 1/O'lines.

SCALE_MB <channel>, <M_values, <B_value>, <ranges>
<channel> =0, 1, 2, ... 20
<M_value> = signed numeric quantity
<B_value> = signed numeric quantity
<rangex» =1, 2, 3, .. 18

The range code for the display <range> is shown below:

RANGE DISPLAY | MAXB ' | RANGE! DISPLAY | MAX B

COBE | OFFSET CODE | OFFSET
VALUE VALUE

=y

0.0000m | 9.9995E-3 9 0.0000k | 9.9999E3

2 00.000m | 93.998E-3 10 00.000k | 99.999E3
3 000.00 m | 999.99E-3 11 G00.00k | 999.99E3
4 CCOC.0m | 8938.98-3 12 0000.0k | 9999.9E3
5 0.0000 x1 | 9.9999 13 0.0000 M | 9.0999E6
8 00.000x1 | 99.999 14 00.000 M | 99.999E86
7 000.00 x1 | 999.99 15 000.00M | 999.39E6
8 0000.0x1 | 9999.9 18 0CC0.0M | 9999.9E8

When M=1 and B=0, there is no Mx+B scaling. The entries for M and B
must be between £0.0001E-3 and £9999.9E+6. An Execution Error is
generated by invalid entries, a channel set to OFF, if the instrument is
scanning, or if the range code is too low for the selected B value. For
example, the minimum display range for B=1000 Is code 8. Mx+B scaling
values for a channel are automatically reset to 1 {M) and 0 {B) when the
function for that channel is changed. Returned measurements for a
channel with Mx-+B scaling has a function identifier of MX+B (when
FORMAT 2 has been asserted)

Example: SCALE_MB 18,+.56555,-17.777.,6 [For channel 18, M=+.55555
B=-17.777, and the display range is 00.000 x1 J o

-~
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i Table 4-5. Command and Query Reference (Continued)

r SCALE_MB? Mx+B Scaling Values Query

il Returns the M and B scaling values and display range for the selected
1 ' channel, as entered with the SCALE_MB command.

SCALE: MB? <channel>

<channel>=0,1, 2,...20

This command returns three vaiues. The first twa are the M and B values
for the channel indicated, even when fd=1 and B=0 ¢r the channel function
is defired as OFF. These firsttwo values are returned in M and B order
and in scientific notation format with five digits of resolution. The third
value returnad indicates the Mx+B display range. The Mx+B scaling values
are automatically reset to 1 (M) and 0 (B) when the function for that
channel is changed.

The range code for the display <range> is shown below:

RANGE | DISPLAY | MAX B RANGE| DISPLAY |- MAXB
CODE | OFFSET CODE | OFFSET
VALUE VALUE
1 0.0000 m | 9.9909E-3 9 0.0000 k | 8.9868E3
2 00.000 m | 99.998E-3 10 00.000 k | 99.999E3
3 Q00.00 m | 999.89E-8 1 000.00 k | 999.99E3
4 0000.0 m | 9999.9E-3 12 "0000.0k | 9999.9E3
b 0.0000 x1 | 9.2985 i3 0.0000 M | 8.0990E6
8 00.000 x1 | 99.899 14 00.000 M | 99.999E6
7 000.00 x1 | 992.99 15 000.00 M | 999.99E6
8 0000.0 x1 | 98859 18 ~ 50000 M l 0009,9E8 J

Example: SCALE_MB? 0 returns +1.0000E+0,-1.0000E+3,9 [For channel
0, M=1, B=-1000, and the display range is 0.0000 k]
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Table 4-5. Command and Query Reference (Continued)

SCAN Enable/Disable Scannin g
This command performs the same function as pressing the SCAN key on
the front panel.
SCANQ Disables scanning
SCAN 1 Enables scanning
If SCAN 0 is set during the measurement interval of the scan, the measure-
ment portion is completed. If SCAN 0 is set during the countdown interval
of the scan, the scan is immediately terminated. ,
If there are no configured channels (all are defined as OFF) or values other
than 0 or 1 are given, an Execution Error is generated.
The MON and SCAN commands work in conjdnction with the front panel
controls. The Monitor and Scan functions can be enabled or disabled from
either the front panel or the computer interface. The most recently
specified monitor channel (from front panel or computer interface) becomes
the one channel monitored.
Front panef SCAN and MON keys work only when the lockout state is
“local without lockout’ (see the LOCS command).

SCAN? Scan Query.
Returns the scanning status, as selected with the SCAN command,
0 Scanning is disabled
1 Scanning is enabled
If a scanis in pragress, a *1" i retumed at the end of the scan. {A
response delay may occur if SCAN? is sent early in a scan.) This feature
allows synchronization for other commands that would not be recognized if
received during a scan. For example, SCAN?;*TRG could be used o
trigger a new scan after completion of the current scan, where just a *TRG
command sent while a scan is in progress would be discarded. ¥ a scanis
not in progress, a "0" is returned immediately.

SCAN_TIME? Time of Scan
Returns values indicating the time and date at start of last scan.
Uses the same format and order as the TIME_DATE? query. The data is
retumed in the following order: Hours (0-23), Minutes (0-59), Seconds {0-
59}, Menth (1-12), Date {1-31), Year (0-59).
Example: SCAN_TIME? returns 7,56,50,7,21,94 [The start of the last scan
was at 0700 hours, 56 minutes, 50 seconds, on July 21, 1894.]

*SRE Setvice Request Enable
{See front of table.)

*SRE? Service Request Enable Query

(See front of table.)
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Table 4-5. Command and Query Reference (Continued)

*STB?

Read Status Byte Query
{See front of fable.)

TEMP_CONFIG

Temperature Configuration

Set températdre configuration using the given value. Changing the
temperature configuration also clears the Review array, and ALARM
QUTPUTS and DIGITAL I/O lines.

TEMP_CONFIG <values>

<value>=0,1,2, 3

Selects the temperature scale {°C or °F) and enebles or disables thermo-
couple detection. When thermocouple detection is enabled and an open
thermocouple is detected, the monitor display will show “ot¢” and the
measurement return is +008.00E+9. When thermocouple de@ction is
disabled and an open thermocouple is detected, the menitor display will

show "OL” and the measurement return is -001.00E+8. These setlings

~ affect every channel; they cannot be set for each channel individually. The

command is entered when the instrument is not scanning. Select the
desired <value> from the table below.

" VALUE MEANING
0 OTC Disable and °C
1 OTC Disable and °F
2 _ OTC Enable and °C
3 OTC Enablg and °F

Example: TEMP_CONFIG 3 [Measure temperature in °F and enable “otc”
detection.] ‘

TEMP_CONFIG?

Temperature Configuration Query

Raturns the status of the temperature configuration, as selected with the
TEMP_CONFIG command. Returns aninteger 0, 1, 2, or 3, which

- corresponds to the temperature cenfiguration, as .shown in the table below.

VALUE . MEANING
0 OTC Disable and °C
1 OTC Disable and °F
2 OTC Enableand °C
3 OTC Enable and °F

‘Example: TEMP_CONFIG? returns 2 [“otc” detaction is enabled and the
tfemperature scale is °GC.]

2
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Table 4-5. Command and Query Reference (Continued)

TIME Set the Instrument Time.

. TIME <hours>, <minutes> [,seconds]
<hours>=0,1, 2, ... 23 (24-hour scale)
<minutés§ =0,1,2,..59
[seconds] =0, 1, 2, ... 59

Invalid values generate an Exscution I'Error.‘ The [seconds] field car be left
blank, automatically entering 00,

Exampie: TIME 16,30,15 [Set the clock for 1600 hours (4 pm), 30 minutes,
and 15 seconds)]

TIME_DATE? Retrieve Time and Date

Returns comma-separated integer values for time, date, and year using the
foliowing format;

hours 0to 23
minutes - 0 1o 59
seconds Oto 58
month 1te 12
day 1to 31
year 00to 99

The TIME command is used io set hours, minutes, and seconds,

_ Example: TIME_DATE? returns 2,43,12,7,21,84 [The time is 0200 hours,
43 minutes, 12 seconds, on July 21, 1994.] :

TOTAL Sat Totalizer Count
Give the Totalizer courtt a new initial value.
TOTAL <t_value>

<t_value> = 0,1, 2, ... 65535

if the value is notin the range 0 through 65,535, an Execution Error is
generaied. Setting the totalizer count also clears the Totalize Overflow bit
in the instrument Event Register (see Figure 4-3). Clear the Totalizer
count by setting the Totalizer to zero 0).

Example: TOTAL 12000 [Set the totalizer count to 12000.]

TOTAL? Totalizer Value Quéry -
Returns the present value of the Totalizer count. Format of the value is

+00.000E+3. If the Totalizer has overflowed, the value returned is
+001.00E+9.

Example: TOTAL? returns 13.465E+3 [The present value of the totalizer
count is 13,465.] i
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3 ' Table 4-5. Command and Query Reference (Continued)

Set totalizer input debounce state, which adds a delay of 1.75 ms io each

i

H

|

E . TOTAL_DBNC Set Totalizer Debounce

I "

é transition, allowing increased accuracy from totalizer inputs from contact

! closures.
! TOTAL_DBNC 0 Selects debounde of.
TOTAL_DBNC 1 " Selects debounce on.

i ' Use of any other value causes an Execution Error to be generated. At
th initial power up, totalizer debounce is disabled (setto 0). An Execution
i Error is generated if the totalizer debounce setting is changed when

1 scanning while logging to the memory card is enabled.

il 15 o TOTAL_DBNC? Totalizer Debounce Query

lit ' Returns the totalizing input's debounce s‘téte, as selected with the
i TOTAL_DBNGC command.

gt : 0 Debounce is off

i 1 Debounce is on

*TRG Single-Sean Trigger

i {Ses front of table.)

; TRIGGER Select Trigger Type

Select the type of scan friggering option. The use of a trigger option has
the same effect as pressing the front panel SCAN key. An input foran
extermnal trigger is available at the ALARM OUTPUTS connectar on the rear
panel of the instrument, pins TR and * (TRIGGER 1). Scanning can be
snabled when a monitored channel goes into alarm (TRIGGER 2).

TRIGGER ¢ External trigger and Alarm trigger disabled
TRIGGER 1 Externai trigger enabled
TRIGGER 2 Alarm trigger enabled

" TRIGGER 0 means external triggering is disabled and only normal scan
interval triggering can be used. If entered during scanning and logging to
the memory card, an Execution Error is generated.

TRIGGER 1 means that external triggering is enabled. An acceptable low
input (-0.6 to +0.8V dc) between the pins TR and * on the ALARM
OUTPUTS connector on the rear pane! will cause the instrument to start
scanning. When the TR input returns to logic high, scanning is disabled.
External trigger inputs during a sean are ignored.

TRIGGER 2 means the alarm trigger is enabled. When a channel being
monitored goes into alarm, the instrument starts scanning. When the
channel being monitored goes out of alarm, the instrument stops scanning.

If the trigger type given is not one of the listed values, an Execution Error is
generated.
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Table 4-5. Command and Query Reference (Continued)

TRIGGER?

Trigger Type Query

Returns an integer representing the
the TRIGGER command.

0 External trigger and Alarm trigger disabled

1 External trigger enabled
2 Alarm trigger enabled

present trigger type, as selected with

*TST?

Self Test Query
(See front of table.)

WAL

Wait-to-continue

(See front of table.)

o
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10 ¢ HYDRALOG.BAS Hydra Program to scan VDC, VaAC, OHMS, FREQ or TEMP

20 ¢ - initializes RS-232 Communications between PC and Hydra
30 - configures a number of Hydra channels for one type

40 of measurement (e.g., VDC, VAC, temperature, etc.)

50 ¢ - scan channels 3 times, and display and record measurement
&0 data in file “TESTDATA.PRN”

70 ! '

BO ¢ NOTE: Hydra must be set up for R§-232 communicaticons, 2600 baud,

90 no parity, & bit data

100 ¢

110 XEY OFF + Switch keyboard event trapping off

120 ¢ :

130 ' NOTE: Error message checking is not done here - GWBazic will notify the
140 ¢/ user and exit i1f there is a problem

150 ¢

160 ° Open Communications port with 5600 baud, no parity, § it data,

170 ¢ ignore Clear to Send, Data Set Ready, and Carrier Detect.

180 ¢

190 OPEN #COM2:9600,N, 8, ,¢s0,ds0, cd0” FOR RANDCM A8 #1

200 ¢

210 ¢ ‘

220 OPEN “testdata.PRN” FOR OUTPUT AS #2 ‘ Open data file

230 ¢ '

240 PRINT #1, “EBCHO 07 + Turn off command echo on Hydra
250 ¢

260 '—

270 ¢ Find out the number of channels the uger wants to configure
280 Y NOTE: Channel 0 will not be used

280 7

300 NUMCHANNELS = 0

310 WHEILE {NUMCEANNELS < 1) OR (NUMCHANNELS > 20)

320 INPUT #“Enter the number of channels to be scanned (1-20}): ¥, NUMCHANNELS
330 WEND

340 -

350 ‘Turn unused channels off
360 ‘E_’RINT”(Wait...)"

370 ¢

380 FOR INDEX = (NUMCHANNELS + 1} TC 20

390 PRINT #1, “FUNC “ + STR$({INDEX) + “,QFF”

400 GE0SUB 1120

410 NEXT INDEX

420 ¢

430 ¢ .

440 ‘Configure Hydra Channels :
450 ¢ First, initialize sc¢reen and display Hydra identification info-
460 CLS

470 LOCATE 1, 25: PRINT “Sample Program for Hydra”

480 PRINT #1, “*IDN?": GOSUR 1120: LINE INPUT #1, RESULTS

490 LOCATE 2, 20: PRINT RESULTS .

500G ¢

510 WHILE {1)

520 ‘Print banner line at bottom of screen

530  LOCATE 25, 1 .

"540 PRINT *1 = VDC 2 = VAC 3 = OHMS 4 = FREQ 5 = TEMP & = Quit”;
550 4 Get channel configurations :

560 FUNCs = ~0~ . :
570 WHILE (FUNCS < “1") OR (FUNCS$ > “67)

580 LOCATE 23, 1: INPUT “ Selection: #, FUNCS
590 WEND
500 . * Exit and clean up if choice is #Quit”

610, IF FUNCS = “67 THEN CLCSE 1, 2: CLS : KEY ON: END
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6§20

&30 ! Set up the common channel configuration string (function and range)
640 IF {FUNCS = 217) THEN CONFIGS = “VDC, 17

650 IF (FUNCS = “2%) THEN CONFIGS = *VAC, 1~ .

560 IF (FUNCS = #3#) THEN CONFIGS = “OHMS, 1, 27 - Assuming 2-terminal channal
670 IF (FUNC$'= “47) THEN CONFIGE = “FREQ, 1~ ‘

680 IF (FUNCS = 1%} THEN CONFIGS = “TEMPY. K ! Assuming K thermocouple
680

700. ‘Set up Hydra / Configure channels

710 LOCATE 23, 1: PRINT “Programming Hydra...”:

720 FOR INDEX = 1 TO NUMCHANNELS

730 PRINT #1, “FUNC # + STRS (TNDEX) + Yo7+ CONFIGS

740 . GOSUB 1120 '

750 NEXT INDEX

760 ¢ .

770 LOCATE 23, 1: PRINT “Measuring * + CONFIGS + ¥ “
780 ¢

780 ! Scan three times

800 FOR INDEX = 1 TO 3

810 PRINT #1, #*TRE” ‘ Start & single scan

820 GOSUB 1120 ' Get prompt back from Bydra

8390 PRINT #1, “SCAN_TIME?”": GOSUR 1120

840 LINE INPUT #1, RESULTS * Get scan time stamp

850 PRINT #2, RESULTS ‘. Save time stamp to dats file
860 FOR CHANNELINDEX = 1 TO NUMCI-{ANNELS ‘ Get scan dats

870 PRINT #1, ¥“LAST? * + STRS (CHANNELINDEX) - Request channel data
880 GOSUB 1120

8580 INPUT £1, RESULTS ‘ Get channel result
S00 LOCATE CHANNELINDEX + 2, 25

910 PRINT “Chan * + STRS(CI—IANNELINDEX) + "y

920 PRINT RESULTS ! Print results to screen
93¢0 PRINT #2, RESULTS + #, #, ' Print results tc data file
940 NEXT CEANNELINDEX

S50 PRINT #2, w« ‘ End of line to datz fiila

S60 NEXT INDEX

970 WEND

980 END

980 ¢/

1000 '

1010 ‘

1020 !

1030 ! CHECKRESPCISSE Subroutine

1040 * This subroutine checks the Hydra prompt after sending a command to
1050 ! Eydra, to see if an erro» occurred

1060 !

1070 * The possible responses are-

108¢C : “=>(CR) (LF)* {command successful)

1080 * “?> (CR} (LF) {command syntax error) .

1100 : “1>{CR) (LF)* (command exscution error) - ?

1110 :

1120 PROMPTS = INPUTS (4, #1) ! Get prompt

1130 IF INSTR(L, PROMPTS, “=>") <> {) THEN RETURN ‘Command successful
1140  IF INSTR{1, PROMPTS, “2>7) <> 0 THEN

1150 PRINT “Command Syntax Error !~

1160 ELSETF INSTR({1, PROMPTS, “!1>7) <= 0 THEN

1170 PRINT “Command Execution Erroy!”

1180 END IF

1180 ‘

1200 FRINT “Program execution halted due to communications srrors®

1210 END

Figure 4-4. Sample Program (GWBASIC) (Cont)
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¢/ HYDRALOG.BAS Hydra Program to scan VDC, VAC, OHMS, FREQ oxr TEMP

! - initializes RS-232 Ccommunications between pC and Hydra

' - configures a nunber of Hydra channels for cne type

' of measurement (e.g., VDC, VAL, temperature, etc.}

‘ . - scan channels 3 times, and display and record measurement
! data in file »TESTDATA . PRNY

+ NOTE: Hydra must be set up for R8-232 communications, 9600 baud,
' no parity. 8 bit data

KEY OFF ¢ gwiteh keyboard event trapping off

/ NOTE: Error message checking is not done here — QRasic will notify the
: user and exit if there is a problem

+ Open communicaticns port with 9600 baud, no parity, 8 it data,
4 ignore Clear to send, Data Set Ready, and carrier Detect.

OPEN “COM2:$600, N, 8, ,cs0,ds0,cdl” FOR RANDOM AS #1

OPEN “testdata.PRN” FOR QUTEUT AS #2 ' Open data file

PRINT %1, “ECHO 0” + Turn off command echo on Hydra

L

1 Fipd out the number of channels the user wants £O configure
+ NOTE: Channel 0 will not be used ’

NumChannels = 0
WHILE (NumChannels < 1) CR (NumChannels > 207

INPUT *Enter the number of channels to be scannad (1-20): “, NumChannels
WEND :

' Turn unused channels off
PRINT “ (Wait.. "

FOR Index = {(NumChannels + 1) TO 20
FPRINT #1, #FUNC « + STRS {Index) - * QFF”
GOsUB CheckResponse

NEXLT Index

Figure 4-5. Sample Program (QBASIC)
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‘Configure Hydra Channels

‘ Pirst, initislize screen and display Hydra identification info
CLs

LOCATE 1, 25: PRINT “Sample Frogram for Hydra”

PRINT #1, “*IDN?": GOSUB CheckResponses: LINE INFUT £1, Results
LOCATE 2, 20: PRINT Results$

WHILE (1}
‘Print banner line at bottom of screen
LOCATE 25, 1
PRINT “1 = VDC~ 2 = VAC 3 = OHMS 4 = FREQ 5 = TEMP 6 = Quit”;
' Get channel configurations
Funcs = 70~
WHILE (Func$ < “1”) OR (Funcé > *67)
LOCATE 23, 1: INPUT ~# Belection: ¥, Funcs
WEND
* Exit and clean up if cheice is “Quit”
IF Func§ = 76" THEN CLOSE 1, 2: CLS : XEY ON: END

* Set up the common channel configuration string (functien and range)
SELECT CASE Func$

CASE “1"
Config$ = #vDC, 1-
CASE “2"~
Configs = *VAC, 1~
CASE “3"
Config$ = *OHMS, 1, 2" ¢ Assuming 2-terminal channel
CASE 74-
Config$ = “FREQ, 1~
CASE #5~
Configs = “TEMP, K~ ‘ Assuming K thermoccouple
END SELECT

‘Set up Hydra / Configure channels

LOCATE 23, 1: PRINT YProgramming Hydra...”;

FOR Index = 1 TO NumChannels
PRINT #1, “FUNC “ + STR${Index) + ~,* + Config$
GOSUBR CheckResponse

NEXT Index

LOCATE 23, 1: PRINT “Measuring 7 + Configs + # “

{ Scan three times
FOR Index = 1 70 2

PRINT #1, “*TRG” 4 Start a single scan

GOSUB CheckResponse ! Get prompt back from Hydra
, PRINT #1, “SCAN_TIME?”: GOSUB CheckResponse

LINE INPUT #1, Results ‘ Get scan time stamp

PRINT #2, Results T4 Save time stamp to data file

FOR ChannelIndex = 1 TO NumChannels ! Get scan data

PRINT #1, *LAST? “ + STRS (ChannelIndex) ‘ Request-cHannel data
GOSUB CheckResponse

INPUT #1, Resulis ! Get channel result
LOCATE ChannelIndex + 2, 25

PRINT “Chan “ + STR$ (Channellndex) + 7; #;

PRINT Result$ ’ Print results to screen
PRINT #2, Results + #,7; ! Print results to data file
NEXT ChannelIndex
PRINT #2, “~ ! End of line to data file
NEXT Index
WEND
END

Figure 4-5. Sample Program (QBASIC) (Cont)
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rcheckResponse H

+ CHECKRESPONSE Subroutine
+ This subroutine checks the Hydra pronpt after sending & command to
¢ Hydra, to ses if an error occurred

+ The possible responseas are:

; #=»(CR) (LF) " {command successful)

! “?% (CR) {LF) " {command syntax error)

’ 215 (CR) (LF)* {command execution error)

PROMPTS = INPUTS (4, #1) ! get prompt

IF INSTR(1, PROMPTS, “=>7) <> (0 THEN RETURN ‘cormmand successful
IF INSTRI{L1, PROMPTS, #?>%) <> 0 THEN

PRINT #Command Syntax Error 1

PRINT “Command Execution Errox!l”
END IF

TRINT “Program executicn halted due to communications errors”
END

Figure 4-5, Sample Program (QBASIC) (Cont)
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/*

* HYDRALOG.C Hydra Progzram to scan VDC, VAC, OHMS, FREQ or TEMP

* - initializes RS-232 Communicaticns between 2O and Hydra
i - configures a number of Hydra channels for one type

* v of measurement. {e.g., VDC, VAC, temperature, etc.)

* - scan channels 3 times, gnd display and record measurement
* data on the screen and in file "testdata.prn”

*

* Thig program uses routines from the GreenLeaf Communicatione Library

* {(asiopen(), asiputs(), and asigets_timed()) for sending and receiving
* information from the serial rort connected to the Hydra. We recommend
* the use of a third-party serial communications library when developing
* C programs to communicate with Hydra instruments over DC serial ports.
*/
/*

* NOTE: Hydra must be set up for RS-232 communications, 1200 baud,

* no parity, 8 bit data

*/

#include <stdic.h>
#include <string.h>
#include <errnoc.h>

#include *asiports.h” /* Greenleaf CommLib include file */

static FILE *testdata; /* File handle for ocutput data file */

main{ergc,argv)
int argo;

char *argv([];

{

int ret_code: /% ceode returned Ly various Greenleafl

communications functions */

unsigned numChannels; /* Number of channels to be scanned */
unsigned index; /* counter */

c¢har response([30]: /* Buffer for user response */

char sendbuff[1291; /* local buffer for transmitting te Hydra */
char recvbuff[129]; /* local buffer for receiving from Hydra */

. /* Open and initialize COM2, the serial port the Hydra unit is attached
to, for 1200 baud, no parity, £ it data, and ignore DTR and CTS >/

ret_code = asiopen( COM2, (ASINOUT | BINARY | NORMALRX), 1000, 1000,
1200L, P_NONE, 1,8,0W,0N Vs .
if { ret_code <« ASSUCCESS ) - {
fprintf(stderr, "Failed to open the port, Greenleaf error: %d.\n-,
ret_code );
exit(l);
}

/* send reset and unstall */

. . asiputc(CoM2, '\x1l1l'):

e asiputc (COM2, *\x03');

.checkRasponse (); /% Get prompt */

i Figure 4-6. Sample Program (QuickC)
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asiputs{ CoM2, "ECHO 0°, -2Y;: /* Turn off ¢command echo on Hydra */
checkResponse() ; /* Get prompt */

/* Open data file TESTDATA.PRN */
i£((testdata = fopen{“testdata.prn”, #y? )} == NULL)

{

perror (“Cannot open testdata.prn”};
exit(l); ) ‘
} . .
/* Find out the number of channels the user wants to configure
NOTE: Channel { wil & */

T - Iy
1 not be usad

numChannels = 0;
while{ {numChannels < 1} || {numChannels > 20} )

{
fprintf (stdout, *Enter the number of channels to be scanned (1-20):7);

gets {response) ;
pumChannels = atol {response); /*

}

convert ascii response to numeric */

/* Turn off unused channels */
fprintf (stdout, “\nWait....\n");
for {index = numChannels + 1; index < 21; ++index)
{
sprintf (sendbuff, “FUNC %4, OFF”, index);
asiputs {COM2, sendbuff, -2);

checkResponse(); /* get prompt */

}

/* Print Header and Hydra identification headsr */
fprintf (stdout, “\n\nSample Program for Hydra\n”);

/* Ask for Hydra identification info * /

6,-2, TLCKS_FER_SECCND*2}; /* Recelve Hydra
identification
headexr */

asiputs (COMZ, " *IDN?", -2%;
asigets_timed (COM2,recvbulf,25

checkResponsel() ; /* Get prompt */
fprintf {stdout, "$s\n\n",recvbuii);

i ’ .
* configure channels and scan until user chooses to Quit
*/
while{l)
{
int func; /* Configuration setting */

char configStxr(14]; - /* channel function string */

/*
* Configure Hydra Channels

*/.

Figure 4-6. Sample Program (QuickC) (Cont)

4-68




Computer Operations
COMPUTERWNEHFACECOMMANDSANDOPEHAﬂON

/* Request chanpel configuration from user */
fprintf(stdout,
"1l = VDCAE\LZ = VACNEAL3 = OHMS\t4 = FREQ\LS = TEMP\t\t6 = Quitin“);

fune = 0;

do

{
fprintf {stdout, * Selection (1-6): )
gets{response) ;
func = atoi (response);

} while((func < 1) 'l (func » 6));
1f{func == 6) /* If Quit, exit program */
break;
switch(func) ,
{ /* set configuration string */
case 1:
strepy (configStr, *vDC, 1) ;
break;
case 2:
strcpy(configstr,”VAC,l“);
break;
case 3:
strcpy(configStr,"OHMS,l,Z"); /* Assuming 2-termimnal channel
break; '
case 4;
strcpy(configstr,”FREQ,l, 1");
break;
case 5:
Strepy{configStr, *TEMP, Kv): /% Assuming X thermecouple */
break;

}

/* Send configuration to Hydra */

fprintf(stdout,”Programming Hydra...\n");

for(index = 1;index <= nunChannels; ++index)

{

sprintf (sendbuff, "FUNC %d,%s”,index,configStr);
asiputs{COM2,sendbuff,~2); -
checkResponse() ; /* get prompt */

}

Figure 4-6. Sample Program (QuickC) (Cont)
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/*
* ~gean and receive data
*/ )

fprintf (stdout, s\nMezsuring %s...\n”,configStr);

for (index=0;index < 3;++index)
{ /% scan three times */
unsicned chanIndex; /* Channel counter */

asiputs (COM2, #*TRG”,-2); /* trigger scan */
checkResponse() ; /* get prompt */

asiputs(COMZ,”SCAN_TIME?”,-Z); /* request time stamp for scan */

/* receive time scamp for scan, and write to
data file */
asigets_timed{CCMZ, recvbufi, 256, -2, TICKS_PER_SECOND*30) ;
checkRespense () ; /* get prompt */
forintf (testdata, "%s\n”, recvbuff);

T nInde: = 1; chanTndex <= numChannels; ++chanIndex)

{ /* get value scanned for each channel */
sprintf (sendouff, “LAST? %4”, chanIndex) ;
agiputs (COM2,sendbuff,-2); /* request value forx channel */

for{chanIndex

/* receive value for channel and write to
screen and data file */ '
asigets_timed {COM2, recvbuff, 256, -2, TICKS_PFR_SECOND*30);
checkResponse(}; /* get prompt */
forintf (stdouc, "Chan %d: %s, “, chanIndex, recvbuff) ;
fprintf (testdata, "%s,”. recvbuii};
¥
forintf (stdout, "\n"};
fprint £ {testdata, *\n");
) .
fprintf (stdout, "\n");
fprintf (testdata,”\n"};

}

fclose(testdaﬁa) ;
exit (0);

Figure 4-6, Sample Program (QuickC) (Cont)
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/*
This function checks the Hydra prompt after sending a command to Hydra,
to see if an error occurred.

#=>(CR) {LF) * {Command successful}
“25{CR) (LE) ¥ (Command syntax esrror)

*

*

*

* Possible responses are:
+*

*

* Fi>(CR) (LF) # (Command execution error)
. : .

/

static int checkResponsa()
g

char response[i129);:

/* Gets string from Hydra — asigets_timed
geté characters from the receive buifer,
and strips the (CR)(LF} characters from
the end before placing them in the
“response” buffer */

asigets_timed(COMZ,response,lzs,—2,TICKS_PER_SECOND*2)

I

/* check to see if the command worked correctly */

if(strcmp(response, "=»#) == Q)
return 0; /* command executed without error */
if (strcemp (response, *?5*%) == 0)
fprintf (stderr, “Command Syntax Error!\n”);
else
{
if(strcmp(response, " 1>") == Q)

fprintf(stderr, *Command Execution Error!\n”);

fprintf(stderr,"\nProgram execution halted due to communications errors\n”
fclose(testdata);
exit(1); '

Figure 4-6. Sample Program (QuickC) (Cont)
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