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WARRANTY

Fluke warrants to the original product purchaser that each product it manufactures will be free from
defects in material and workmanship under normal use and service for a period of one year from
date of purchase. Fiuke's warranty does not apply to fuses, batteries, CRT’s or any product which,
in Fluke's opinion, has been misused, altered, or damaged by accident or abnormal conditions of
operation or handling. Software is warranted to be properly recorded on non-defective media.
Fluke will replace improperly recorded media without charge for 80 days after shipment upon
receipt of the Software. Fluke does not warrant the Software 1o be error free,

THIS WARRANTY IS EXCLUSIVE AND IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED
OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTY OR
MECHANTABILITY OF FITNESS FOR A PARTICULAR PURPOSE OR USE. FLUKE WILL NOT
BE LIABLE FOR ANY SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL DAMAGES OR
LOSS, INCLUDING LOSS OF DATA, WHETHER IN CONTRACT, TORT, OR OTHERWISE.

Some states do not allow limitations on how long an implied warranty lasts, or the exclusion or
limitation of incidental or consequential damages, so the above fimitations or exclusions may not
apply to you. This warranty gives you specific legal rights. You may have other rights which vary
from state 1o state.

CLAIMS

To obtain warranty service, contact your nearest Fluke Service Center or send the product, with a
description of the difficulty, postage and insurance prepaid, to the nearest Fiuke Service Center.
Fiuke assumes no risk for the damage in transit. Fluke will, at its option, repair or replace the
defective product free of charge or refund your purchase price. However, if Fluke determines that
the failure was caused by misuse, alterations, accident or abnormal condition of operation or

handling, you will be billed for the repair and the repaired product will be returned to you
transponation prepaid.

SHIPPING TO MANUFACTURER
FOR REPAIR OR ADJUSTMENT

All shipment of JOHN FLUKE MFG. CO. INC., instruments should be made via United Parcel
Service or "Best Way" prepaid. The instrument should be shipped in the original carton; or it it is
not available, use any suitable container that is rigid and of adequate size. If a substitute container

is used, the instrument should be wrapped in paper and surrounded with at least four inches of
shock-absorbing material.

CLAIM FOR DAMAGE IN SHIPMENT
TO ORIGINAL PURCHASER

The instrument should be thoroughly inspected immediately upon original delivery to the
purchaser. All material in the container should be checked against the enclosed packing list. The
manufacturer wilt not be responsible for shortages against the packing sheet unless notified
immediately. It the instrument is damaged in any way, a claim should be filed with the carrier
immediately. (To obtain a quotation to repair shipment damage, contact the nearest Fiuke Service
Center.) Final claim and negotiations with the carrier must be completed by the customer.




CAUTION

THIS IS AN IEC SAFETY CLASS 1 PRODUCT. BEFORE USING, THE
GROUND WIRE IN THE LINE CORD OR THE REAR PANEL BINDING
POST MUST BE CONNECTED FOR SAFETY.

INTERFERENCE INFORMATION

This device complies with Part 15 of the FCC Rules. Operation is subject to the following two
conditions: (1) This device may not cause harmful interference, and (2) this device must
acceptany interference received, including interference that may cause undesired operation.

Declaration of Manufacturer or Importer

We hereby certify that Fluke Models 2625A Data Logger and 2620A Data Acquisition Unit
are in compliance with the requirements of BMPT Vig 243/1991 RFl suppressed. The normal
operation of some equipment (e.g. signal generatorsy may be subject to specific restrictions.
Please observe the notices in the users manual. The marketing and sale of the equipment
was reported to the Central Office of Telecommunication Permits (BZT). The right to retest
this equipment to verify compliance with the regulation was given to the BZT.

Bescheinigung des Herstellers/Importeurs

Hiermit wird bescheinigt, daB Fluke Models 2625A und 2620A in Ubereinstimmung mit den
Bestimmungen der BMPT-AmtisblVig 243/1991 funk-entsdrt sind. Der vorschriftsmaBige
Betrieb mancher Gerate (z.B. MeBsender) kann allerdings gewissen Einschrankungen
unterliegen. Beachien Sie deshalb die Hinweise in der Bedienungsanleitung. Dem Bundesamt
fur Zulassungen in der Telekommunikation wurde das Inverkehrbringen dieses Gerates

angezeigt unddie Berechtigung zur Uberprifung der Serie auf die Einhaltung der Bestimmungen
eingerdumt.

Fluke Corporation




GETTING STARTED

This section will have you operating Hydra in a matter of minutes. All basic operating
information is covered in this short Getting Staried guide. Subsequent sections of the
manual cover the instrument in more detail.

NOTE
This manual contains information and warnings that must be

followed to ensure safe operation and retain the instrument in
safe condition.

THE BASICS

Hydra has 21 input channels: channel 0 is on the front panel, and channels 1 through
20 are on the rear input module.

There are two ways Hydra takes measurements (these can be used separately or
jogether):

* A Scan function, which measures ail channels at a specified scan interval.
* A Monitor function, which repeatedly measures any one channel.
The instrument has three different modes of operation:
» Active Mode - when the Scan and/or Monitor functions are on.
+ Configuration Mode -when any of the setup parameters are being changed.

+ Inactive Mode - when the instrument is powered up, and sitting idle. (i.e., not
in Active Mode or Configuration Mode).

TURNING ON THE INSTRUMENT

Press [ ON. The entire display lights up as the insirument steps through a series of
self tests. (Refer to Section 6 if any error messages are displayed during this self-test
sequence.) When the self-tests are finished, the instrument resumes whatever mode it
was in the last ime power went off.

Normally it will go to Inactive Mode, and sit idle with a channel number on the right-
hand display. You can change the displayed channel with (& and (V. Other annuncia-
tors are lit dimly to provide a summary description of the selected channel’s setup.

The initial setup for all channels should be “off": as you scroll through the channels with
(&) or (7], the “OFF” annunciator shouid be on dimiy. If any of the channels are set up
otherwise, or if the instrument immediately staris taking measurements after the self-
test sequence, then it still contains the previous user’s setup. You can quickly get the
instrument back to the initial setup by performing a “Configuration Reset”.

To perform a Configuration Reset, press == OFF. Then hold = in, while pressing [

ON; keep B pressed uniil the self-test sequence is finished and the instrument beeps
one time.
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SETTING UP A CHANNEL

1. Press (4], Y] 1o select a channel to modify. For this example, start with
channel 0.

2. Press 9 10 access the function setup meny.

The “SET” and “FUNC” annunciators come on, and the instrument goes into Configu-
ration Mode. The present function for this channelis also highlighted (for this example,
“OFF” is lit if you're working with channel 0, and have already performed the Configu-
ration Reset).

3. Press &, ¥ to cycie through the choices for measurement function. For
now, select “V AC”, to set up the channel for AC voliage measurements.

4. Press to confirm your choice. The instrument then offers a choice of
measurement ranges for this function, starting with “Auto” for autoranging.

5. Press (&, 7] to cycle through the choices for range. Select the 300V range.
{300V is available only on channeis 0, 1 and 11.)

6. Press = _] to confirm your choice.

This completes setting up channel 0 to measure AC voltage. The instrument returns to
Inactive Mode, and the new setup for channel 0 is shown dimly on the display.

The sequence for setting up a channel to measure DC Voltage. Frequency or Resis-
tance is very similar:

1. Press (&), (¥ 1o select a channel o set up.

2. Press ™4 to access the function setup menu.

3. Press (4], [V 10 cycle through the choices for measurement function, then

press == .

4. Press (&), & to cycle through the choices for range, then press (== 1. This
completes the setup for the channel and the instrument returns to Inactive
Mode.
When you set up a channel o measure resistance, the instrument also lets you choose
2-Terminal or 4-Terminal measurements (“2T" or “4T") before refurning 1o Inactive
Mode. Note that 4-ierminal measurements are supported only on channels 1 - 10.
The sequence for setting up a channel 0 measure temperature is similar:
1. Press (&), ] to select a channel to set up.
2. Press to access the function setup menu.
3. Press (&, ] to select “°C” {or “°F”} from the list of measurement functions,

then press __*=__. (Section 3 of the manual explains how to change fempera
ture measurement units.)
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4. The instrument then offers a choice of 9 different thermocouple types, as well
as “Pt” for platinum RTD’s.

Press(Zl, []to select athermocouple type, then pressL_==_J. This completes the setup for
the channel and the instrument returns to Inactive Mode.

When setting up a channel to measure RTD’s, the instrument also prompts for 2-
Terminal vs 4-Terminal measurements, and then allows you to specify a value for RO.
(Note that channel 0 cannot be set up to measure thermocouples or 4-terminal RTD’s.)

Subsequent sections of the manual explain how to set up alarm values and Mx+B linear
scaling for each channel.

TAKING MEASUREMENTS

Before taking any measurements, you might want to set up a few more channels... set
up three additional channels, as described below. (Remember, use &) or ] when in
Inactive Mode to select a channel, and then press 9.)

| GETTING STARTED |

Channel Function

V AC, 300V range

V DC, 30V range

(leave set up as “OFF")

Resistance, 3 MQ range

Thermocouple Temperature (“°C” or “°F”)
.20 (leave set up as “OFF”)

N WN - O

WARNING

INPUTS MAY BE CONNECTED TO LIVE VOLTAGES. TO AVOID
ELECTRIC SHOCK REMOVE INPUTS FROM LIVE VOLTAGES
BEFORE OPENING THIS MODULE.

You need to connect wires to these channels before taking measurements. Insert a pair
of test leads into the jacks on the front panel for channel 0. For channels on the rear
input module, proceed as follows:

1. Remove the Input Module from the rear panel.
2. Loosen the two large screws on fop and open the module.

3. Connect wires to the pairs of terminals for channels 1 and 3. We've enclosed
some thermocouple wire for you fo connect to channel 4; the thermocouple’s
red lead must be connected to the “low” input terminal, labeled “L”. (Note that
the enciosed thermocouple is for demonstration purposes only. Measure-
ments taken with it may be off by 1 - 2 degrees.) Refer to Table 3-14 in
Section 3 to identify the type of thermocouple by positive lead color. This table
alsc shows the appropriate usable temperature range.

4. Thread the wires through the strain-relief pins and out the back of the module.
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CHANNEL 0

5. Close the cover, secure the screws, and insert the module back in the
instrument.

The instrument is now ready to take measurements. Start with the Monitor function,
which takes repeated measurements on a channel.

Press(&], 1o select a channel to monitor.
Press = to activate the Monitor function.
NOTE

You cannot aclivate the Monitor function if the selected channel is

set up as OFF; the instrument gives a long beep and ignores your
request.

The “MON" annunciator comes on, and the instrument starts taking measurements on
the selected channel. i you haven't connected the input leads to a signal, the instru-
ment simply displays a nominal noise reading; on channels set up to measure resis-
tance, “OL” is displayed for overload. (The insirument also displays “OL”, or “oic” for
open thermocouple, when attempting to measure temperatures on channels to which
no sensor has been connected.)

Press (2, [7) 1o scroli through other channels and take additional measurements. Note
that the instrument automatically skips over channels that are not set up {i.e., those
channels still set to “OFF7).

Press [ 1o deactivate the Monitor function when you're through. (! toggles the Moni-
for function on and off.)

Nexi, press ) to activate the Scan function. The “SCAN” annunciator comes on, and
the instrument begins taking measurements on all the channels you've set up.

When the scan completes, the instrument normally then counts dewn the time interval
remaining until the next scan is due. (The countdown appears on the right display.}
However, if you performed a Configuration Reset, then the scan interval has been set
back to 0:0C:00. Under this condition, the instrument performs continuous scanning.
Subsequent sections of the manual explain how to change the scan interval.
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Even with the Scan function on, you can still use the Monitor function to watch a
channel:

Press to activate the Monitor function.

Press (4, (V] to change the monitor channel, as desired. (The instrument continues to
take scan measurements in the background.)

Press [* to deactivate the Monitor function when you are through.

Similarly, press to deactivaie the Scan function when you are through.

LOOKING AT DATA

While taking scan measurements, the instrument also collects Minimum, Maximum
and Last values for each channel. These values are stored in the “Review Array.” You
can examine the data in the Review array when the instrument is in Active Mode or
Inactive Mode. If you are in Active Mode, (i.e. the Scan and/or Monitor functions are
on}, the instrument will continue 10 take measurements in the background whiie you
examine the Review data.

Press to call up the Review array onto the display.

Use the four arrow buttons to examine different entries in the Review array. The arrow
buttons move around in the Review array, as illustrated below.

) 4——p &
2 LAST MIN MAKX
Vi 0 LAST MIN MAX

Press or B to remove the Review data from the display when you're through.
The remainder of this manual covers all aspects of using Hydra. Glance over the Table

of Contents; you'll find that each section presents an additional layer of information.
You can use as little as (or as much as) you need for your Hydra application.

GETTING STARTED-5







SECTION

TABLE OF CONTENTS

TITLE PAGE
GETTING STARTED
INTRODUCTION ... . i e iceaniaeeans 1-1
THE HYDRA DATA ACQUISITION UNIT ...l 1-1
THE HYDRADATALOGGER ... it 1-1
OPTIONS AND ACCESSORIES ... it encneans 1-1
Applications Software ... ... ... e 1-1
IEEE-488 Interface Assembly ... ..., 1-3
Connector Set (2620A-100) ... ... it et 1-3
ACCEBSEOTIES oot ettt et e e it e ta e eee e m e ae e et aaeaan 1-3
WHERETOGOFROMHERE ... ... ey 1-3
OVERVIEW e s 2-1
INTROD U CTION e et et i iraanaanas 2-1
SETTING UP THE INSTRUMENT ... i 2-1
Unpacking and Inspecting the Instroment ..., ... .. .. ... ... 2-1
Adjosting the Handle .. ... . . i 2-1
Line Power ... e 2.2
Front/Rear Panel Features ....... ... .ot iiiiiinananas 2-2
Input Channels ... ... . i i i s 2-7

OPERATING MODES . s 2-7

TURNING THE INSTRUMENT ON . i e ieeenen s 2-8
FRONT PANEL DISPLAY ... 2-8
READING THE DISPLAY . e 2-8
el DDy vt e 25
Right Display .......ooviiininniana. e 2-5
Spectfic ANNUNCIATOTS ... .ttt e a e ananaes 2.9
FRONT PANEL BUTTONS e 2-9
Selecting a Chanmel ... i e 2-9
Using the BullOmS ottt it et et e e tre  rir e 2-9

SETTING UP A CHANNEL ... e 2-11

SETTING ALARM LIMITS AND Mx+B SCALING VALUES ........ 2-13
Alarmn LImItS it 2-13
Mx+B Scaling ................ e e e e e e e 2-14

SETTING THE SCANINTERVAL ... ... i 2-15

USING THE MONITOR FUNCTION ... i 2-15




TABLE OF CONTENTS, continued

SECTION

TITLE PAGE
USING THE SCANFUNCTION ... . et iceiaenen 2-16
REVIEWING CHANNEL DATA ... .., 2-16
VIEWING THE TOTALIZER COUNT ... . i, 2-17
USING EXTERNALDCPOWER ... i iiiiiiiinienanen, 2-17
USING THE RACK MOUNT KIT .. i 2-17
OPERATING THE INSTRUMENT FROM THE FRONT PANEL ... ... 3-1
INTRODUCTION i c e te e aeaaeens 3-1
OPERATING MODES ................... e e, 3-1
OTHER DISPLAYED DATA ..ottt aciaacnaaneaaraes 3-1
WHAT IS THE PRESENT CONFIGURATION? ... ... ...cneiinon.n. 3-2
If Poweris Interrupted ... ..oociiiiiiiiiiii ettt iia et 32
If the Configurationis Reset ... ... ... i iiiiiiaans 3-3
CHANNEL CONFIGURATION ... i i iaeeaannees 3-3
Selecting Channel, Function, and Range ................ccioiiiann. 34
Setting Alarms ... e e 3-7
ALARM LIMITS i et et 37
ALARM INDICATIONS ... e 39
RESETTING ALARM CONDITIONS ... ......... e, 3-10
Using the Digital [fOLines ... . ..o iiiiiaiaiea 3-10
Mx+B Scaling . ...oie it 3-11
INSTRUMENT CONFIGURATION ... iiiiiiiiiiiiiiiiiinenninnaans 3-13
Entering and Changing Numeric Values ..................cccoioaea.. 3-13
Selecting the Measurement Rate ... ... .. i 3-14
Selecting Scan Interval ... ... e 3-14
Triggering ... PPN 3-15
External Trigoering ..o i tne e aaas 3-15
Changing the Temperature Unit ... ... i iiiiiiriiiiriiiinanenn. 3-15
Setting Date and Timeof Day ......... ... i, 3-16
MEASUREMENT CONNECTIONS ....... DU 3-16
DC Volts, AC Volts, Frequency, and Thermocouples ................. 3-16
Resistance and RTD ... ... .. ... ... ..., . 317
TOTALIZING ..ottt ettt a et aa e e raeaanns 3-20
1153 1753 1 3-20
L0003 4B 1T e 1 S 3-20
REVIEW ARRAY i ittt ae e eaaes 3-21
LISTBUTTON FUNCTIONS . i i i et iiaae s 3-22
AUT G PRIN T o it e 3-23
MEMORY STORAGE ... i it i aans 3-23
FRONT PANEL LOCKOQUT FUNCTIONS - v it iiiaiinnenn 3-24
Front Panel Review Only FURCHOD + o vvvreeiiiciiin i iiiiinoiananian. 324
Front Panel Monitor Only FUnction . ..cvvvvnvvinrrnrenriranrcnnennnn. 3-25
Computer Interface-Initiated Lockouts --.....ooovvviiiinin, 3-25
REM ANNUNCIATOR oottt i eie e teime et ienaenaeaeens 3.25
CALIBRATION i it s it s rrnaaanenns ... 326
USING THE COMPUTER INTERFACE ... ... .. ... . ... . .ioiiians 4-1
INTRODUCTION ittt e st st aeeas 4-1
Front Panel and Computer Interface Operations ...........covaen.n. 4-3

il




TABLE OF CONTENTS, continued

SECTION TITLE PAGE
Types of Computer Interface ..., ... 4-2
USING THE RS-232 COMPUTER INTERFACE .........oovivennn.. 4-2
Setting Communication Parameters (RS-232) ... ................... 4-2
Autoprint and Memory Storage (RS-232) ... .......coiiiiiin.... 4-3
AUTOPRINT: COMPUTER INTERFACE CONTROL ......... 44
AUTOPRINT: OUTPUT FORMAT ... .....ccoviiiiniiiannnn., 4-4
MEMORY STORAGE: COMPUTER INTERFACE CONTROL 4-5
MEMORY RETRIEVAL ... it iieeianes 4-5
MEMORY FULL OPERATION .. ...iiiiiiiiiii i, 4-6
CLEARING MEMORY ... i i erieeeeanneaeas 4-6
Cabling the Instrument to a Host or Printer (RS-232) ................ 4.6
Installation Test ... .. . i ia i, 4.7
RS-232 Information ...ovri i e it 4-7
CHARACTER ECHOING ... .o iiiiieiiiiinnecninneens 47
CHARACTER DELETION ... it 4-7
DEVICE CLEAR USINGCTRLC .. ... i iiiinnns 4-7
RE-232 PROMPT S e s 4-8
Sampie Program Using the RS-232 Computer Interface .............. 4-8
USING THE IEEE488 INTERFACE .. ... .o, 4-8
TIEEE-488 Operating Limitations ......covviriitiirriernrnnnninenin. 4-8
Installing the IEEE-488 Interface .........ooriiimmiiiiniiiiinennans, 4-8
Enabling the IEEE-488 Interface ........ ... oiiiiiiiiai .., 4-11
Installation Test ... il et ce e ci it 4-12
JF THE TEST FAILS et errinaiennes 4-13
GENERAL INFORMATION (RS-232 AND IEEE488) ................ 4-13
How the Instrument Processes Input ............. ..., 4-13
INPUT STRINGS .. rer et iraaraeneenn, 4-13
INPUT TERMINATORS ... ... ......... e 4-14
TYPICAL INPUT STRINGS ... it iriirrrnnnanes 4-14
SENDING NUMERIC VALUES TO THE INSTRUMENT
(RS-232/TEEEM4BE) .\ttt i e iia e eieeeenaeaaaans 4-16
SENDING INPUT STRINGS TO THE INSTRUMENT .......... 4-16
How the Instrument Processes Output ............ccoiiiiirein.nn. 4-16
Service Requests (IEEE-488 only) and Status Registers .............. 417
EVENT STATUS AND EVENT STATUS ENABLE REGISTERS 4-18
STATUS BYTE REGISTER .. . it iiciaaiinanas 4-18
READING THE STATUS BYTE REGISTER  ................... 4-18
SERVICE REQUEST ENABLE REGISTER  ..............ue.... 4-21
INSTRUMENT EVENT REGISTER ... ...oiiiiiiiiiiian. 4-21
COMPUTER INTERFACE COMMAND SET ... .. ..ciiieinennn... 4-22
5 ADDITIONAL CONSIDERATIONS ... ... ... ... ..., 5-1
INTRODUCTION oo et ce e e ee e iaans 5-1
MEASUREMENT RATE ... i it ieie e nennes 5-1
ADVANCED TRIGGER MECHANISMS ... ... iiiiiiiinernnss 5-1
Front Panel Trigger Control ...........coiiiiiiiiiiiiiiiiiiininn... 5-2
Computer Interface Trigger Control ... ..o iiiiiiiiiiiiiiiennnn, 5-2
Both External and Monitor Alarms Disabled (Type 0) ............... 5-2
External Trigger Enabled (Type 1) ... oo, 5-3
Monitor Alarm Enabled (Type 2} ...oooiiiiiniii it 5-3
THERMAL VOLTAGES ... ittt e et 5-5

WHEN MEASURING RESISTANCE (1) OR TEMPERATURE (RTD) 5-5

it




TABLE OF CONTENTS, continued

SECTION TITLE PAGE
TRUE RMS MEASUREMENTS ... it 5-6
Effects of Internal Noise in AC Measurements ....................... 5-6
Waveform Comparison (True RMS vs Average Responding) ......... 5-8
MAKING MIXED MEASUREMENTS ... .. iiiiaciiiiarannnnnns 5-8
USING SHIELDED WIRING ..ottt eae e aee 5-10
General Rule ...t et e, 5-19
Alternate SUZEESLIONS ...uitiiiiieiuniaanioaiiitsianoaasaasanaennns 5-10
NON-ISOLATED SENSOR CONFIGURATEON ................ 5-10
ISOLATED AND SHIELDED SENSOR CONFIGURATION ... 5-10
In More Detail .....oovniiiiiiiiriii i iii e e anneananns 5-11
6 MAINTENANCE it rare e tenens 6-1
INTRODUCTION oottt iie et asanaarasnasesensananeas 6-1
CLEANING et 6-1
LINE FUSE .. ittt et e e a et 6-1
SELF-TEST DIAGNOSTICS AND ERROR CODES ................. 6-1
PERFORMANCE TES TS ottt et e e eenaes 6-2
Accuracy Verification Test ... ...t 6-5
Channel Integrity Test ... i i i rrrriarrirarnrarrncaneanns 6-3
Thermocouple Measurement Range Accuracy Test ... ..ooiini.... &7
4-Terminal Resistance Test ..........ciiieniiiiiir i iiaanennns 6-8
Thermocouple Temperature Accuracy Test ... ......coiiiiiniiiinn.. 6-9
Open Thermocouple Response Test ... ... ..ot iriirirreainannns 6-11
RTD Temperature Accuracy TSt ... . ot iiiiiiiiiii i iiinnanan.. 6-11
RTD TEMPERATURE ACCURACY TEST (DECADE
RESISTANCE SOURCE) ...iiiiiiiiiii it ice e e e 6-11
RTD TEMPERATURE ACCURACY TEST (DIN/IEC 751) ..... 6-13
Digital Input/Output Verification Tests ... ... ..ol iiiiiiinen. 6-14
DIGITAL OUTPUT TEST oottt 6-14
DIGITAL INPUT TEST i e 6-15
TOTALIZER TEST .ttt it tiee e nans 6-16
TOTALIZER SENSITIVITY TEST ... i iiciciica e 6-17
Dedicated Alarm Output Test . ...oooeiiiiii i 6-18
External Trigger Input Test  ..oviviinn et ieei i e ianaanenoas 6-20
CALIBRATION .ot cte et tane st vtorvaanrass 6-21
VARIATIONS IN THE DISPLAY ... i ranns 621
SERVICE i ittt ettt a e iaaan 6-22
APPENDICES
A. SPECIHICALIONS 1. cerrerereseerrrrarrearessnaserrrertossssrasasresssomnearsesssaresresnssmasanan e ssmstcrtsnsnsrsor reeass A-l
B. ASCI/IEEE 488 BUS COACS wvvrrermrrererensseremssessmsrmsncnsnroscssmsnsesmmsssssaserrmsessmsosarsoecons B-1
c. IEEE-488.2 Device Documentation ReqUiremMents ..o crcccereeressecersncsuaresssssane C-1
D. ServiCe CORLEES cueovuereerrresererrerernecse s eneesserse st aresesasseanes rrrenesssnaserennenn D-1
E. Making Mixed MEaSUIEIISILS ...ccvrrerrecee e resaesermranrrmrescsescsesnsarseonacrrsrinssessescresases E-1
F. Binary Upload of Logged Data (LOG_BIN?) o s cesvccaenseminnnes F-1
INDEX e tmn e e nes s et s et ot s s ma s s b s b et 4 senassarasars INDEX-1

iv




LIST OF TABLES

TABLE TTLE PAGE
I-1. L 1-2
1-2. ACCESSOTIES .« e tueee e ate e va e saaratannaacaneaaaeansionstarernemnseansncnsss 14
2-1. Display ANBUNCIALOIS . ...ttt c e i e e 2-5
2-2. Comtrol ButbOnS .. .. it it 2-10
2-3. REVIEW ATTAY . eetittiti ittt et r e e e et aaaa e ae e traneeanaaatananannaeaanay 2-18
3-1. Configuration Reset Settings - .o..iorereneiraiaieicererarareraroairesaennons 3-3
3-2. DC Voltage, AC VoHage ...ocininiii et e et reaen s 3-5
3-3. RESISTAMICE oottt ettt e et e e e ta e e eie e e ettt raraaeaann 35
3-4. B T 13T T P 3-6
3-5. Thermocouple Temperature ......cveerviirranarerarrrasareancraroesoaanrsaanss 3-6
3-6. RTD TemPeratire . ..o.oouiutorit ettt ia et oo itaceaneenaarnneaans 37
3-7. Alarm SeleCtion ...ttt e et 3-8
3-8. Initial Alarm Assignments, Digital I/O Lines 4 Through 7 ..................... 3-10
3-9. Mx4B Selettion ..ot it ere e aiaaaas 3-12
3-10.  ScanInterval SEttINg .....cooiiiiiie ittt iane e 3-14
3-11.  Measurement Rate Selection ..... ... .. i it 3-14
29 W Eot-1-00 g T [T 4 e O 3-15
3-13.  Date/Time Selection ... oo it eae e 3-16
3-14.  Thermocouple Ramges .......ociiiiiiiniinnton it eiriaianaaiataenreanennnns 3-17
K B T S L N o 3-21
3-16.  List Button Operation .........ociniiniininonineit ittt eeanen 3-23
3-17.  Autoprint/ Memory Storage Selection ...ttt 3-24
3-18.  Clearing Memory StOrage -« v vt ie ettt i et et et e e e e e e eananeans 3-24
3-19.  REM ANNURICAHON . uuntintenneeanetatteat et et st e eae e 3-25
4-1. IR R P 1 | R U 4-3
4-2. IEEE-488.1 Capabilities ........iioireiininasaanrrann e eaaaeaaeaarnananes 4-11
4-3. B8 SN R R 1 S 4-12
44, Status Byte Register ... ................ e e e et 418
4-5, Event S1atus Register ...ttt ittt ie it e e e a e 4-20
4-6. Instrument Event Register .. ....oiiiinrii i i eriarnaanacnasaaans 4.22
7. Command and QUEry SUmMIMATY .......oiiiiiiiaii it aariaeaaeaenns 4-23
4-8, Command and Query Reference ......... ..o ittt i, 4.25
5-1. Ohms Test Volage ... i i it e e et et i 5-6
6-1. Power-Up Error Codes ...ivniir ittt ittt ra i it e e ie i ie e 6-3
6-2. Recommended Test Equipment ... it iiacaa e 6-3
6-3. Performance Tests (Voltage, Resistance, and Frequency) .........ccviininn... 6-6
6-4. Performance Tests for Thermocouple Temperature Function ................... 6-11
6-5. Performance Tests for RTD Temperature Function (Resistance) ............... 6-13
6-6. Performance Tests for RTD Temperature Function (DIN/IEC751) ............. 6-14

6-7. Digital Input Values







Section 1
Introduction

NOTE

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

THE HYDRA DATA ACQUISITION UNIT

The Hydra Data Acquisition Unit (Model 2620A) is a multi-channel data acquisition
unit able to measure ac and d¢ voltages, temperature via thermocouples and RTDs,
resistance, and frequency. It features 21 measurement channels, 8 digital input/ output
lines, a Totalizer input, and 4 alarm output lines. The Data Acquisition Unit is easily
carried by hand and can be ac or dc powered. The user can choose communications
with a host computer over an RS-232 (standard) or IEEE-488 (2620A/05) computer
interface. Refer to Table 1-1 for a list of operating features.

THE HYDRA DATA LOGGER

The Hydra Data Logger (Model 2625A) combines data logging memory with the
features of the Data Acquisition Unit. The RS-232 computer interface is standard
(IEEE-488 capability is not available.)

OPTIONS AND ACCESSORIES
Applications Software
The following software packages are available for the instrument:
* Hydra Starter Package (included with instrument)
Allows for communication from an IBM-compatible personal computer through

the RS-232 interface, emphasizing transfer of measurement and configuration
settings to and from the instrument.

1-1
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Table 1-1. Hydra Features

Channel Scanning

Can be continuous scanning, scanning at an interval time, single scans, or triggered (internal or
external) scans.

Channel Monitoring

Make measurements on a single channel and view these measurements on the display.

Channel Scanning and Monitoring

View measurements made for the monitor channel while scanning of all active channels continues.
Multi-Function Display

Left (numeric) display shows measurement readings; alsc used when setting numeric parameters.

Right (alphanumeric) display used for numeric entries, channel number selection and display,
status infarmation, and operator prompts.

Front-Panel Operation

Almost all operations can be readily controlled with the buttons on the front panel.

Measurement Input Function and Range

Volts de (VDC), voits ac (VAC), frequency (Hz), and resistance (Q) inputs can be specified in a
fixed measurement range. Autoranging, which allows the instrument 1o use the measurement range
providing the optimum resoiution, can also be selected.

Temperature Measurement

Thermocouple types J, K, E, T, N, R, 8, and B, and Hoskins Engineering Co. type G are supported.
Also, DIN/IEC 751 Piatinum RTDs are supported.

_Totalize Events on the Totalizing Input

Alarm Limits and Digital Output Alarm Indication

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

BS-232 Computer Interiace Operation

Measurement Rate Selection

Nonvolatile Memory

Storage of minimum, maximurmn, and most recent measurements for all scanned channels
Storage of Computer Interface setup, channel configurations, and calibration values.

Sterage of measurement data: storage for 2047 scans of up to 21 channels, representing up 1o
42,987 readings (Hydra Data Logger oniy).
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® Hydra Data Logger Package 2620A-901 (order separately)

Allows for full instrument control from an IBM-compatible personal computer
through either the RS-232 or {EEE-488 interface. Up to two instruments can be
controlled at the same time, and measurement data can be displayed in text or
graphics mode.

IEEE-488 Interface Assembly

Model 2620A/05 includes an IEEE-488 Interface. Commands for the IEEE-488
interface are virtually identical to those used with the RS-232 Interface.

If yvour Hydra Data Acquisition Unit does not have an IEEE-488 Interface, a
field-installable kit (2620A-05K) is available. The Hydra Data Logger cannot be
equipped with an IEEE-488 Interface.

Connector Set (2620A-100)

The 2620A-100 is a complete set of input connectors {(one Input Module and two
Digital I/ O Connectors). These connectors allow for additional wiring setups sothata

single Hydra Data Acquisition Unit or Data Logger can then be moved among
muitiple instaliations.

Accessories

Accessories available for the instrument are described in Table 1-2.

WHERE TO GO FROM HERE

You might want take a minute to familiarize yourself with this manual. Giance through
the table of contents at the front to see the overall layout of the manual and the major
parts of the instrument. If you have questions about specific topics, the Index at the
end of the manual will be useful. Or, just fan through the headers at the top of each
page; each header reveals the section number and the chief subject for that page.

The sections are summarized below:

GETTING STARTED

Provides a quick introduction to instrument setup and operation.

SECTION 1. INTRODUCTION

Describes standard features, options, and accessories for the Fluke Hydra Data

Acquisition Unit and Hydra Data Logger. Also, this section discusses the organization
and intended uses of this manual.

1-3
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Tabie 1-2. Accessories

MODEL

DESCRIPTION

80i-410
8Ci-1010

80J-10
2820A-05K
2620A-901

G40

MCC-200-634

PM 8822

RS40

RS41

RS42
TL2O
TL7C
Y8021
Y8022
Y8023
Y8108

Fluke
PN 288789

Clamp-On DC/AC Current Probes.

Current Shunt,

Field-installable IEEE-488 Option kit (Hydra Data Acquisition Unit only),
Hydra Data Logger Applications Package.

Soft carrying case. Provides padded protection for the instrument.
includes a pocket for the manual and pouch for the line cord.

Rackmount Kit. Provides standard 19-inch rack mounting for one instrument {right or left
side).

Switchable x1, x10 passive probe.
Shielded RS-232 terminal interface cable. Connects the instrument to any terminal or

printer with properly configured DTE connector (DB-25 socket), including an IBM PC®,
IBM PC/XT® or IBM PS/2 (models 25, 30, 50, P80, 70, and 80)

Shieided RS-232 modem cable. Connects the instrument to a modem with properly
configured DB-25 male pin connector. Use an RS40 and an RS41 cable in series to
connect with an IBM PC/AT®.

Serial printer cable. Contact Fiuke for list of compatibie printers.

Industrial test lead set.

Test iead set.

Shielded IEEE-488 one-meter (39.4 inches) cable, with plug and jack at each end.
Shielded IEEE-488 two-meter {78.8 inches) cable, with plug and jack at each end.
Shielded IEEE-488 four-meter (13 feet) cable, with plug and jack at each end.
Binding post to BNC plug.

1082 Precision Resistor, metal film, +/- 1%, 1/8 watt, 100 ppm. For use with 4 - 20 mA
signals, .

IBM PC and PC/XT are registered trademarks of international Business Machines.
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SECTION 2. OVERVIEW

Brings the instrument from its shipping container to operating status. This section
provides brief descriptions and a quick walk-through of instrument operation. Read
this section to gain a feel for instrument use. But please don’t avoid reading Section 3
(for in~depth operation from the front panel) and Section 4 (for computer interface
operation); the instrument 1s far more powerful than suggested in Section 2.

SECTION 3. OPERATING THE INSTRUMENT FROM THE FRONT PANEL

Describes all capabilities available through front panel control. The features
introduced in Section 2 are described more fully, including descriptions for setting up
and using each type of measurement input (dc volts, thermocoupie, etc.) and digital
input (Totalizer, etc.) or output (such as alarms). Other features of the Hydra Data
Acqusition Unit and the Hydra Data Logger are also more fully explained.

SECTION 4. USING THE COMPUTER INTERFACE

Describes connecting the instrument to a terminal or host computer and operating the
mstrument over the RS-232 Interface. For the Hydra Data Acquisition Unit only, use
of the optional IEEE-488 Interface is also described here. This section is detatied and
requires a good knowledge of instrument operation via the front panel (see Sections 2

and 3).

SECTION 5. ADDITIONAL CONSIDERATIONS

Provides detailed operating information not provided elsewhere. This section also
describes instrument operation for the advanced user. This section is written with the
assumption that you have full knowledge of instrument operation from the front panel
(Section 3).

SECTION 6. MAINTENANCE

Provides performance tests (suitable as acceptance testing procedures) and routine
maintenance information. Refer to this section for explanation of error codes
encountered during instrument operation. Also, this section provides parts ordering
information for such commonly used items as fuses, accessories, and publications.

Refer to the “Hydra Service Manual” (P/ N 889589) for complete service, repair, and
parts ordering information.

APPENDICES

A. Specifications

B. ASCII/IEEE-488 Bus Codes

C. IEEE-488.2 Device Documentation Requirements
D. Service Centers

E. Making Mixed Measurements

INDEX

1-5/1-6







Section 2
Overview

INTRODUCTION

Section 2 provides an overview of the major features of the instrument. Comprehensive
details on all instrument features are found in Section 3 (for front panel operation) and
Section 4 (for computer interface operation.)

SETTING UP THE INSTRUMENT
Unpacking and Inspecting the instrument

The following items are included in the shipping container:

This manual

Applications Software (text and disks)

Quick Reference Card

Hydra Data Acquisition Unit (2620A} or Hydra Data Logger (2625A)
Input Module

Digital 1/ 0 and Alarms Connector

Test leads

Line cord

Carefully remove the instrument from its shipping container and inspect it for possible
damage or missing items. If the instrument is damaged or something 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 fest 180 degrees so that their support pads extend slightly below the
bottom of the case. '

Adjusting the Handle

The handle can be positioned to four angles: one for carrying, two for viewing, and one
for handle removai. To change the angle, simultaneously pull both handle ends
outward to hard stops (about ¥ inch on each side) and thenrotate the handle to one of
the four stop positions shown in Figure 2-1. With the handle in the straight-up removal
position (4 in Figure 2-1), vou can disengage and free one handle side at a time.
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1. Viewing Position 2. Alernate Viewing Position

Pull One End Out and Towards You.,
Then Pull the Other End Qut.

4. Removal Position
(to Remove, Pull Ends Out)

3. Carrying Position

[

2-2

Figure 2-1. Adjusting Handie

Line Power
WARNING

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

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 instrument is warranted to meet
published specifications only at 50/60 Hz.

Front/Rear Panel Features

The Front Panel (shown in Figure 2-2) provides a two-terminal input for channel 0, a

multipurpose display, and a set of control buttons. The display includes the following
elements:

® A major numeric section (called the Left Display). See Figure 2-3.
® An auxiliary alphanumeric section (calied the Right Display). See Figure 2-4.
® A set of Display Annunciators. See Figure 2-5 and Table 2-1.

The buttons controi all instrument operations: channel configuration, instrument
configuration, measurement functions, and print/communications selections. The

buttons are introduced in this section, with a more detailed description following in
Section 3. ‘

The Rear Panel (shown in Figure 2-6) provides input and output connections: power
input, measurement input, digital input/ output, Totalizer input, alarm output, and
comnputer interface connections. These connections are introduced in this section and
explained in greater detail in subsequent sections of this manual. Inputs and outputs
are described with their related functions (Measuring DC Voltage, Totalizing, etc.) in

Section 3. RS-232 and TEEE-488 Computer Interface connections are detailed in
Section 4.
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SAFETY TERMS IN THIS MANUAL

This instrument has been designed and tested in accordance with IEC Publication
1010, Safety Requirements for Electrical Measuring, Control and Laboratory Equip-
ment. This User Manual contains information, warnings, and cautions that must be
followed to ensure safe operation and to maintain the instrument in a safe condition.
Use of this equipment in & manner not specified herein may impair the protection
provided by the equipment.

The meter is designed for IEC 664, Installation Category Il use. It is not designed for
use in circuits rated over 4800VA,

WARNING staterments identify conditions or practices that could result in personal
injury or loss of life.

CAUTION statements identify conditions or praciices that could result in damage to
equipment.

SYMBOLS MARKED ON EQUIPMENT
DANGER - High voltage.

Ground (earth) terminal.

Protective ground (earth) terminal. Must be connected to
safety earth ground when the power cord is not used.See
Section 2.

Attention — refer to the manual. This symbol indicates that
information about usage of a feature is contained in the
manual. This symbo! appears in the following two places on
the instrument rear panek:

> (D) =

1. Ground Binding Post {left of line power connector). Refer
- 1o ‘Using External DC Power’ in Section 2.

2. Alarm Cutputs/Digital I/O Connectors. Refer to Appendix
A, Specifications.

AC POWER SOURCE

The instrumentis intended to operate from an ac power source that will not apply more
than 264V ac rms between the supply conductors or between either supply conductor
and ground. A protective ground connection by way of the grounding conductorin the
power cord is required for safe operation.

SAFETY




SAFETY

DC POWER SOURCE

The instrument may aiso be operated from a 8 {0 16V dc power source when either
the rear panel ground binding post or the power cord grounding conductor is properly
connected.

USE THE PROPER FUSE

To avoid fire hazard, use only a fuse identical in type, voltage rating, and current rating
as specified on the rear panel fuse rating label.

GROUNDING THE INSTRUMENT

The instrument utilizes controlled overvoliage techniques that require the instrument
to be grounded whenever normal mode or common mode ac voltages or fransient
voltages may occur. The enclosure must be grounded through the grounding
conductor of the power cord, or if operated on batiery with the power cord unplugged,
through the rear panel ground binding post.

USE THE PROPER POWER CORD

Use only the power cord and connector appropriate for the voltage and piug
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 withoui the cover properly installed. Normal calibrationis accomplished
with the cover closed, and there are no user-serviceable parts inside the instrument,
so there is no need for the operator to 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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configure and operate the
instrument:
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Figure 2-2. Front Panel
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Figure 2-3. Left Display

Figure 2-4. Right Dispiay

REVIEW MAX REM SCAN
CTLAST  MIN AUTO MON M8

mVACDC LIMIT HI OFF PRN
! O CAL EXT TR

Figure 2-5. Annunciators




Table 2-1. Display Annunciators

2/OVERVIEW

MON

SCAN

CH

SET

Mx+B

FUNC

ALARM

DC

AC

Hz

°C

°F

x1

Ro

Indicates that the Monitor function is enabled.

Indicates that the Scan function is enabled. Scanning can be enabled as a single scan
(SINGLE (5o with a scan interval, with an alarm-triggered scan, or as an externally
triggered scan.

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

Lit when the instrument is in Configuration Mode.

Lt white 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. Aiso dimly lit when in
the Inactive Mode to indicate that an M value other than 1 and/or a B vaiue other than 0
has been defined for this channel,

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

Lit when alarm values are being defined for this channel or when an alarm limit has been
exceeded while measuring.

Indicates that the measurement function is volis for this channel {used with the AC or DC
annunciator).

Indicates that the measurement function is de voltage for this channel.
Indicates that the measurement function is ac voltage for this channel.
indicates that the measurement function is resistance for this channel.
indicates that the measurement function is frequency for this channel.

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

Indicates that the measurement function is temperature for this channel and that the
degree unit is Fahrenhelt,

{milli} a muitiplier {or the displayed value, e.g., mV for millivolts. Also used when defining
alarm and Mx+B values.

{times 1} a multiplier for the displayed value. Used when defining alarm and Mx+B values.

{kilc) a muttiplier for the displayed vaiue, e.g., kHz for kilohertz. Also used when defining
alarm and Mx+B values,

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

Lit when the ice point resistance is being defined for RTD measurements on the displayed
channel.
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Table 2-1. Display Annunciators (cont)

OFF

AUTO

LEMIT

1]

HI, LO
REVIEW
MIN, MAX
LAST

PRN

EXT

R

REM

CAL

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 1o indicate that the alarm limit is o be ignored.

Indicates that awtoranging is enabled for the displayed channel.

Used with the Il and B annunciators when you are setling an alarm limit value. Also fit
when displaying a measurement value (LAST, Monitor) which has exceeded an alarm

limit.

Lit when alarm limit 1 is being defined. Also Iit when displaying a measurement value
{LAST, Monitor) which has exceeded alarm limit 1.

Lit when alarm limit 2 is being defined. Also lit when displaying a measurement value
{LLAST, Monitor) which has exceeded alarm limit 2.

ldentifies alarm limit sensing (high or low) during channei configuration. At other times,
identifies an alarm condition.

Indicates that review data is being displayed {used in conjunction with the MIN, MAX, and
LAST annunciators).

indicates that the displayed value is the minimum {maximum} value measured on this
channel.

Indicates that the displayed value is the most recent scan measurement taken on this
channel.

Indicates that the autoprint function is enabled {to send readings to a printer) or the
memoty storage function is on (to store readings in internal memory.) internal memory is

available with Hydra Data Logger only.

Bright when memory storage is full, dim when memory storage is nearly full. Hydra Data
Logger only.

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

indicates that internal triggering {from the monitor alarm) is enabled. Also used with EXT
when external triggering is enabled.

Indicates that the instrument is under the remote control of one of the computer interfaces.

Indicates that the instrument's internal calibration constants have been corrupted.
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1o this rear panel ground connector when the instrument is operated from battery power,

Figure 2-6. Rear View
Input Channels

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

CAUTION

The maximum input that can be applied between any terminal of channels
2..10 and 12.20 is 150V dc or ac rms. The maximum input that can be
applied between any terminal of channeis 0, 1, and 11 and ground is 300V

dc¢ or ac rms. The maximum common mode input that can be applied is 300V
dc or ac rms.

OPERATING MODES

The instrument provides three modes of operation:

® Active Mode

The instrument is in Active Mode whenever the Monitor and/ or Scan functions
are enabled. Scans are activated by the interval timer, an external trigger, an alarm

trigger, or a single scan (SINGLE }command. When in Active Mode, the
MON and/or SCAN annunciators are lighted.

® Configuration Mode

The instrument is in Configuration Mode whenever settings (channel function,
alarm values, Mx+B scaling values, scan interval, trigger type, etc.) are being
examined or changed. When in the Configuration Mode, the SET annunciator is
on, along with other annunciators indicating the parameter(s) being set.

® TInactive Mode

The instrument is in Inactive Mode when no measurement functions are enabled
and no instrument settings are being examined or changed. This 15 a quiescent
state; only summary channel information is displayed.
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TURNING THE INSTRUMENT ON

Turn the instrument on by pressing POWER on the lower right of the front panel.

Initially, the entire display lights while the instrument conducts several internal self
tests,

NOTE

You can familiarize yourself with the instrument by holding the display
fully lir. Pressand hold (31, thern press ol ON and wait a moment for
the instrument to beep. Then release 35, The entire display will now stay
on until you press any bution; the power-up sequence then resumes.

A deviation in mainframe software Version 5.5 will not allow the display to
remain ON. Versions 5.4 and below will allow the display to remain ON.

Any error conditions are momentarily displayed during this test sequence. Evenin the
presence of an error, the instrument still attempts to complete the self-test sequence
and begin normal operation. However, if you encounter an error, note the number and
refer to Self Test Diagnostics and Error Codes in Section 6 for additional information.

Once the self tests are completed, the instrument enters Inactive or Active Mode,
depending on the following circumstances:

e Active Mode if this mode was in effect prior to the cycling of power. Scanning,
monitoring, or combined scanning/ monitoring is resumed.

® Inactive Mode if the instrument was in Inactive Mode or Configuration Mode
prior to cycling of power.

When in Inactive Mode, the instrument shows configuration information for the
displayed channel. The channel number appears in the right display, and other
annunciators are dimly lit to show the present setup for this channel. For example, if
the channel is set up to measure kQ, the “k” and “0)” annunciators are dimly lit.

Alternatively, if this channel has not been set up to measure anything, the “OFF”
annunciator is lit dimly.

You can change the channel by pressing &) or V).

FRONT PANEL DISPLAY

Fulil descriptions of the display annunciators are presented in Table 2-1.

READING THE DISPLAY

The instrument display uses both alphanumeric characters and fixed annunciators.
When in Configuration Mode, these features are used to provide user prompting. In
Inactive Mode, they provide status information. In Active Mode, they provide both
status information and measurement data.

Information is presented on the display during both front panel control and computer
interface control. If the instrument is being controlled through a computer interface,
the display shows the results of computer-interface initiated actions (even if the front
panel controls have been disabled.)
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The remainder of Section 2 (as well as Section 3) relates to front panel control of the
instrument. Refer to Section 4 for additional information about computer interface
operation.

Left Display

The left display has five large numeric characters to show measurement results, “otc”
when an open thermocouple is detected, or “OL.” when a measurement is over range.

During Configuration Mode, the left display is also used to display the numeric values
and instrument parameters being chosen.

Right Dispiay

The right display has five small alphanumeric characters to show the channel number,
display prompting information during setups, or to count down the scan interval.

Specific Annunciators

The rest of the display is devoted to specific annunciators, combinations of which are
used to describe the operating mode, the type of measurement being displayed, or the
type of setup information to be entered. These annunciators are described in Table 2-1
and shown in Figure 2-5.

FRONT PANEL BUTTONS

Go ahead and press any front panel button. The instrument always provides an audible
response to each button press. Valid entries vield a short beep; incorrect entries yield a
longer beep. Don’t worry if you press an inappropriate button and get a long beep; vou
can’t damage the instrument. It will discard the button entry and wait for another
entry.

Selecting a Channel

The channel number appears in the right display. Press or (V) 1o select a
channel. You can change the channel when in Inactive Mode, when looking at data in
the Review array, or when the Monitor function is on.

Using the Buttons

Table 2-2 presents a summary of the control buttons.

Special button sequences cause a total instrument Configuration Reset or change the
temperature units between °C and °F.

¢ Holding [ down while turning the power on causes the instrument to perform a
Configuration Reset. Hold the button down until the instrument beeps, indicating
that the action has been taken. All channels will be reset OFF. All alarm and
scaling values will be reset. Scanning and monitoring will be turned off.

® Holding [*= down while cycling POWER ON toggles the degree unit used with

temperature measurements (°C or °F). Again, the instrument will beep and display
°C or °F when this action is complete.

2-8
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Table 2-2. Front Panel Pushbutions

Calis up the menu to set the function for the channel.
@ Calls up the menu o set alarm limits Bl and H for the channel.

@ Calls up the menu 1o set scaling on the channel.

vl

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

@ generates a service request when the instrument is under remote control without local
lockout (REMS).

ENTER

Used to accept a selection just made in any setup menu.

g
Q

Used to exit setup menu and return 1o Inactive Mode, without saving settings 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 A any just-made
entries for alarm limit KN will still take effect.

» I you cancel out of the Mx+B menu parntway through defining the B value, any just-made
changes to the M value will still take effect.

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

scan Turmns the Scan function on or off.

triggers a single scan when the instrument is under remote control without lockout (REMS).

N Turns the Monitor function on or off.

3

Allows you to change the scan interval. Scanning becomes continuous when the interval is set
to 0:00:00.

BRI Enables/disables logging measurements to the printer (Autoprint - R$-232 only) or to internal

data memory (Memory Storage}. Only the Hydra Data Logger provides internal Memery
Storage.

REVEN Calls up the Review array of MIN, MAX and LAST vaiues 1o the dispiay.

Calls up the present Totalizer count 1o the display.
LISt (RS-232 only} Prints out the Last values of the Review array (2620A and 2625A} or Data Logger
memory {2625A only) via the R5-232 interface.

Accesses secondary functions under various keys, as described below. When this button is
pressed, "SHIN" appears on the right display, but automatically disappears if you have not
made a selection within 5 seconds or i you press %
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Tabie 2-2. Front Pane! Pushbuttons (cont)

LOCAL (5]
When under remote control without iockout (REMS), this returns control o the front panel.
RaTE (D))

Aliows you to change the scanning speed: “SLO” for highest accuracy, or “FASt” for highest
throughput.

CLOCK (s sL))
Allows you to set the internal day/date clock.

MODE ([s7 ] [Pra])

Allows you to select the conditions for which scan measurements will be automatically printed or
lagged.

CLEAR ((5°7) (Fever} )

This button sequence ciears the entire contents of the Review array. Review data must be
presently shown an the display to clear the array,

COMM (551 [y
Allows you 1o set up a computer interface port.

ZERO(FEE)

While the Totalizer count is displayed, resets the Totalizer t0 0.

SINGLE (3] )

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. Configuration changes are not
aliowed while a scan is in progress.

TRIGS ([ [vov))

Allows you 1o set up the auxiliary scan trigger mechanisms.

SETTING UP A CHANNEL

Channel set ups are made in Configuration Mode, which must be entered from
Inactive Mode. If the instrument is in Active Mode, turn the Scan and /or Monitor

function off before proceeding.

Follow the steps below to change the channel setup. More detailed instructions for

setting all instrument parameters are provided in Section 3.

During the following steps, note that some items on the display are brightiy lit, and

others are dimly lit. The bright item is intended to focus your attention on the choice

the instrument is offering vou at that moment.
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1.

NOTE
Changing the channel function causes any alarm limits and scaling values
1o be automatically cleared. Therefore, you must set a channel’s function
before setting alarm limits and/or scaling values for that channel.

NOTE

Press to exit the channel setup menu at any rime, leaving the old
setup unchanged.

Select a channel to set up:
(&s]  [37] Look for the desired channel number in the right display.
Press the following buttons to change the setup:

SET and FUNC come on bright, along with the present setting for
measurement function.

A Cycle through the choices for measurement function.

Accept your choice of measurement function.

For resistance measurements, continue on with steps 3 and 4. For temperature
measurements, skip to step 5.

For dc volts, ac volts, resistance, or frequency, the instrument now provides a
choice of measurement ranges. Press the buttons as follows:

[&] [S/) Cycle through the choices.

[ == ] Accept your choice.

For dc volts, ac volts, or frequency, the configuration is now complete for this
channel. The instrument returns to Inactive Mode.

For resistance measurements, one more step is required to specify 2-terminal (2T)
or 4-terminal (4T) measurements. Since 4-terminal measurements require two
channels, 4-terminal measurements can be set up on channels 1-10 only. For each
4-terminal channel, a corresponding channel (11-20) ten numbers higher is
reserved for the additional two connections required. Press the buttons as follows:
(8] [W7) Choose between two terminals (2T) and four terminals (4T).

ENTER Accept your choice. The instrument returns to Inactive Mode.

Ifyou've specified temperature measurements, the instrument provides a choice of
thermocouple types or Platinum RTD. Press the buttons as follows:

(A] [¥/] Cycle through the thermocouple choices. “Pt” is the RTD choice.

{_emr | Accept your choice.
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If you selected one of the thermocouple types, channel configuration is complete;
the instrument returns to Inactive Mode.

6. 1f you selected “Pt” (for RTD-based measurements), use the following buttons to
specify 2-terminal (2T) or 4-terminal (4T) measurements and the RO value.

Since 4T measurements require two channels, 4-terminal measurements can be set
up on channels 1-10 only. For each 4T channel, a corresponding channel (11-20)
ten numbers higher is reserved for the additional two connections required.

(Al [%7] Choose between two terminals (2T) and four terminals (4T).
Accept vour choice.

Now choose the RO (ice point) value (preset to 100.00). Use or [<J] to move
between digits. Use [/A] or to select a value for each digit.

Accept your choice. Channel configuration is complete; the instrument
returns to Configuration Mode.

NOTE

Any old alarm status/ limits, Review array values, or scaling parameters
are automatically cleared whenever you change a channel’s function.

SETTING ALARM LIMITS AND Mx+B SCALING VALUES

Alarm limits and Mx+B scaling values are set in a manner very similar to that used for
the channel function. Begin by pressing either of the following buttons:

[ To begin alarm limits settings for this channel.

iuxs] To begin scaling value settings for this channel.

The setup sequences are briefly discussed below. Refer to Section 3 for more details
about these and other instrument parameters.

Alarm Limits

The menu for setting alarm limits allows you to setup both setpoints ( [l and B).
After choosing a setpoint, the following settings must be made:

The alarm sense HI, LO or OFF.
The limit value (sign and number).
The decimal point location.

The vaiue muiltiplier (m, x1, k, M),

Use (&), 8], <] and to cycle through the selections at each setting. Then
press [ mme | to accept your choice and move on to the next setting.

For example, to set ahigh limit of +5.35 for alarm onchannel 7, do the following:

1. Select channel 7 by pressing [/A] or [V/] .

2413
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Press [am) tobegin alarm setting for channel 7. “LIMIT” and [l (for alarm limit
I) now appear in the display. Press | ®sme | to accept that you are setting up
alarm limit 1.

Use the arrow buttons to select “HI”. Then press | =ms | |

Now use the arrow buttons again to set “+53500”. Press or @ 1o move
between digits. Press or [V/] to select the value for each digit. (Ignore the

decimal point). Press to accept these digits.

Use the arrow buttons to select the decimal point position (“+5.3500”). Then press
[ == | to accept this position.

Next, use the arrow buttons again to select the multiplier (“x17). Press to
accept this multiplier and save alarm limit 1.

Limit for channel 7 is now set for a high value of +5.35. Continue pressing
to step through alarm limit 2 and return to the Inactive Mode. Or, press
e to immediately return to the Inactive Mode.

Pressing while partway through setting hmit undoes any changes entered
thus far for limit , Teturning the instrument to Inactive Mode. Pressing [=<] while
partway through setting limit ] cancels entries made thus far for limit , but
does not affect any changes already made to limit .

Mx+B Scaling

The menu for setting Mx+B scaling values takes you through the following steps:

. o0 0P

Set the M value (sign and number).

Set the decimal point location for the M value.
Set the muitiplier for the M value (m, x1, k, M).
Set the B value (sign and number).

Set the decimal point location for the B value.
Set the multiplier for the B value (m, x1, k, M).

Use Ef_\: v X @ and (2> to cycle through the selections at each step. Then press
[ Tems | to accept your choice and advance to the next step.

For example, to set an M value of 1.8 and a B value of 32 for channel 7, do the
following:

I
2.

Select channel 7 by pressing [ or [ .
Press to begin Mx+B scaling setting for channel 7.

Use the arrow_buttons to select “+18600™. Press () or (<] to move between
digits. Press @ or (V] to select the value for each digit. (Ignore the decimal

point). Press to accept these digits.
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4. Usethe arrow buttons to select the decimal point position (“+1.8000”). Then press
{wmn | to accept this position.

5. Next, use the arrow buttons again to select the multiplier (“x17). Press to
accept this multiplier.

6. Use the arrow buttons to select +00320. Then press .

7. Use the arrow buttons to select the decimal point position (“+0032.0”). Then press

to accept this position.

8. Next, use the arrow buttons again to select the multiplier (“x17). Press to
accept this multiplier as the multiplier for the B value.

Mzx+B scaling is now set at 1.8x+32 for channel 7.

Pressing [ while partway through setting the M value undoes all changes entered
thus far, returning the instrument to Inactive Mode. Pressing while partway
through setting the B value cancels entries made thus far for the B value, but does not
affect any changes already made to the M value.

SETTING THE SCAN INTERVAL

Press i) to set the scan interval. The latest value appears on the right display. The
format of the display is H-MM:SS. Use [>] and [<l] to move between digits. Use

(8] and (%7] to select the new value for a digit. Values ranging from 0:00:00 to
9:99:99 are allowed. Press | _=m | to accept the displayed value.

Set the interval to 0:00:00 for continuous scanning. If you set the interval to a value
shorter than the time required to measure all channpels, scanning effectively becomes
continuous.

USING THE MONITOR FUNCTION

The Monitor function repeatedly measures the displayed channel. Press [* to
activate the Monitor function. Use (/3] and [\/! to change the monitored channel;
undefined channels (those set to OFF) are automatically skipped over.

Since the instrument cannot take measurements on a channel that has not been set up,
it responds with a long beep if you try to activate the Monitor function on a channel
thatis defined as OFF. Press [A\] or [\/] tofind achannel that has been set up, then
activate the Monitor function. If ali channels are defined as OFF, you must first set up
one or more channels before activating the Monitor function.

NOTE
The Monitor funciion does not update data in the Review array, an

Auwtoprint listing, or data memory (2625A4). These values are updated
only with measurements taken by the Scan function.
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USING THE SCAN FUNCTION

The Scan function takes measurements at the specified interval on all defined channels.
Pressing to activate the Scan function causes all defined channels to be measured
in sequence. This cycle repeats at the specified scan interval. When is pressed a

second time, the Scan function is turned off, and the instrument returns to the Inactive
Mode.

NOTE

During a scan, a channel set up with autoranging will momentarily slow
the scanning rate whenever the correct range must be determined. This
will occur during the initial scan; the instrument remembers the range for
subsequent scans. Scans then occur at the normal measurement rate. If
the input signal later changes sufficiently, the scanning rate will again
slow momentarily while the instrument determines the new range.

1f scanning is deactivated while the instrument is actually taking scan measurements,
the display changes immediately, but the full scan is still completed. The instrument
always completes a scan in progress.

You can also trigger a single scan of all defined channels. Select SINGLE ( s ) to
scan all the defined channels once.

REVIEWING CHANNEL DATA

The instrument automatically stores minimum, maximum, and last-scanned values for
each defined channel. These values are stored in the Review array and are updated with
each set of scan measurements. Measurements taken by the Monitor function are not
included in the Review array.

The contents of the Review array can be called up to the display when in Active or
Inactive Mode by pressing [ . The displayed channel must be defined (i.e., not
OFF) to call up Review array data from Inactive Mode; otherwise, along beep results.

You can move around in the Review array using the arrow buttons. The access scheme
is shown in Table 2-3. Either the Review array or the Totalizer count can be displayed at
one time; you must deactivate one before activating the other.

To remove the Review data from the display and restore the previous display, press

{FvEW] agaln, Or press ]

To clear out the contents of the Review array, press to call the review data up to
the display, and then select CLEAR () ). The entire array is then cieared. All
array values, including the displayed value, are changed to ““———-". If a scan is
occurring when a review clear is requested, new review values are taken from the next
scan. If the Scan function is not active, “awe—2 ” continues to be shown for all values.

Alarms are shown with the LAST review values. Referto Alarm Indicationsin Section
3 for a description of alarm annunciation.
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VIEWING THE TOTALIZER COUNT

The Totalizer continuously samples the Totalizer input on the rear panel. The present
count can be called up to the display when in Active or Inactive Mode by pressing [Forat],

The word “totAL”™ appears on the right display, and the present Totalizer count
appears on the left display.

The maximum count is 65535, after which “OL” is displayed. To reset the Totalizer to
ZET0, Press to call the Totalizer value to the display, and then select ZERO (&)
)-

To remove the Totalizer value from the display and restore the previous display, press
again, or press [ |

Note that either the Review array or the Totalizer count can be displayed at one time;
you must deactivate one before activating the other.

USING EXTERNAL DC POWER

The instrument can be powered from an external 9 to 16V dc source. Refer to
Appendix A, Specifications, for additional information about de power requirements.

Terminals for positive, negative, and ground connections are provided on the
mnstrument rear panel. Figure 2-6 shows connection locations.

WARNING

IF VOLTAGES GREATER THAN 50V ARE TO BE MEASURED, A SAFETY
GROUND MUST BE ATTACHED TO THE REAR PANEL GROUND

CONNECTOR WHEN THE INSTRUMENT iS OPERATED FROM BATTERY
POWER. :

USING THE RACK MOUNT KIT

Use the M00-200-634 Rack Mount Kit to mount the instrument in a standard 19-mch
rack. First, rotate the two bottom feet on the instrument 180 degrees so that the

support pads point up. Then install the instrument per the instructions provided with
the Rack Mount Kit.

Table 2-3. Review Array

ACTIVATE REVIEW POINTS DEACTIVATE
.
20 LAST MIN MAX of
A
0 LAST MIN MAX
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Section 3
Operating the Instrument From
the Front Panel

INTRODUCTION

Section 3 describes how to use the instrument features that were introduced in Section
2. The introductory information in Section 2 is designed to give you a feel for the
instrument’s controls and display. The information presented here in Section 3 adds
more detail about connecting and operating the instrument.

OPERATING MODES

The instrument has three modes of operation. These modes are summarized as follows:

®*  Active Mode

The instrument is in Active Mode whenever the Monitor and/or Scan functions
are enabled; “MON” and/or “SCAN” annunciators are lighted, as appropriate.
Note that the Scan function can be activated by the scan interval timer, external
trigger, alarm trigger, or a single scan command.

® Configuration Mode

The instrument is in Configuration Mode whenever any of the settings are being
examined or changed. Examples of Configuration Mode are: channel function
selection, alarm value setting, Mx+B scaling value setting, scan interval setting,
and trigger type seiection. During Configuration Mode, the “SET” annunciator is
on, along with other annunciators indicating the parameter being set. Configura-
tion Mode is summarized in Figure 3-1.

® Inactive Mode

The instrument is in Inactive Mode when no measurement functions are enabled
and no instrument settings are being changed. This is a quiescent mode, from
which Active or Configuration Mode can be entered. The display presents
summary information, identifying the channel number (brightly lit, right display)
and its present function (dimly lit annunciator).

OTHER DISPLAYED DATA

An array of “MIN”, “MAX"”, and “LAST” values for each channel is updated
whenever scan measurements are taken. This Review array can be displayed from
Active or Inactive (but not Configuration) Mode by pressing .

3-1
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CONFIGURATION MOLE

Start from Inactive Mode. For fuli configuration sequence descriptions, refer to the appropriate descrip-
tion in Section 3 or 4. Exit any configuration sequence early (and discard changes) by pressing

Define a measurement function for this channel.
Set alarm parameters for a defined channel,

Set scaling and offset parameters for this defined channel.

Set time interval between scans.,

= 3
£ E .:; .5 l%
wi |z bel

Select scan triggering type.

- =}
g &3

4
g

Set date and time.

o
g

¥
¥

Select measurement rate.

RATE

FReT Select autoprint/memory storage.
S$ODE

ust Set computer interface parameters.
COMM

Figure 3-1. Configuration Mode

The constantly updated Totalizer count can also be displayed (Active or Inactive Mode
only) by pressing [fom].

Note that either the Review array or the Totalizer count can be displayed at one time;
you must deactivate one before activating the other. Deactivate the Review array by
pressing a second time. Deactivate the Totalizer display by pressing (%) a second
time. Pressing also deactivates either function.

WHAT IS THE PRESENT CONFIGURATION?
if Power is Interrupied

All configuration settings (function, range, scan interval, etc.) are stored in nonvolatile
memory. If poweris interrupted ( [powss pressed off or due to power loss), these settings
are retained. When turned on, the instrument first executes a self test, then resumes the
state it was in prior to interruption of power. This feature is handy for applications
where power may be inadvertently lost; the instrument automatically resumes taking
measurements, as originally configured, once power is restored.
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If the Configuration is Reset

You can perform a Configuration Reset in either of two ways:

® From the front panel, press and hold when cycling POWER ON.

® Through the computer interface, send the *RST command.

Refer to Table 3-1 for the configuration reset settings.

CHANNEL CONFIGURATION

Configuration Mode involves selecting an entry from a list of choices (and may involve
setting number values.) Measurements are not taken when the instrument is in
Configuration Mode. Configuration Mode is discussed throughout this section; it is
used whenever a parameter for a channel or for the whole instrument needs to be set.

Table 3-1. Configuration Reset Settings

Perform a Configuration Reset to resiore these conditions by pressing and holding while cycling

POWER ON.

Channels 0 - 20:
Measurement rate:
Sealing (M):

{B):

Alarm parameters:

Alarm assignments:

Scan interval time;

OFF.
Slow.
1 (all channels)
0 (all channels)

Limit-1 and Limit-2 OFF.
All limit values 0.

Channels 0-3 assigned to outpuls -3, respectively.
Channels 4-20 assigned to digital VO lines 4-7, as follows {appropriate
channels are OR'ed to drive each VO line):

DIGITAL 1O LINE 4 5 6 7

ASSIGNED TO 4 5 6 7
CHANNELS 8 g9 10 1t
12 13 14 15
16 17 18 19
20

0:00:00 (continuous)

Review values (MIN, MAX, LAST): cleared for all channels.

Digital 11O lines: set high {ron-alarm)
Totalizer: 0, with debounce disabled.
Autoprint: OFF.

Memory Storage {2625A only): OFF, empty

RTD RO parameter: 100.00 (all channels)

Open Thermocouple Detection {OTC): enabled.
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Selecting Channel, Function, and Range

Steps necessary for setting each type of measurement function are shown in the
following tables:

DC Voitage Measurement (Table 3-2)

AC Voltage Measurement (Table 3-2)

Resistance Measurement (Table 3-3)

Frequency Measurerent (Table 3-4)

Temperature Measurement Using Thermocouples (Table 3-5)
Temperature Measurement Using RTDs (Table 3-6)

Additional channel configuration steps (alarms, scaling, etc) are discussed later in this
section.

NOTE

During a scan, a channel set up with autoranging will momenuzarily slow
the scanning rate whenever the correct range must be determined. This
will occur during the initial scan, with the instrument remembering the
range for subsequent scans. Scans then occur at the normal measurement
rate. If the input signal later changes sufficiently, the scanning rate will
again slow momentarily while the instrument determines the new range.

AC voltage measurements can be made over a wide range of frequencies. The
instrument’s true rms converter insures accuracy for both sine wave and non-sine wave
signals. Refer to Section 5 for additional information about true rms measurements.

Resistance measurements can be made to determine either resistance or the value of
another directly related parameter. Slide wire potentiometers, thermistors, and other
sensors with variable resistance outputs are often used to indicate temperature,
position, and other physical parameters. The instrument measures resistance by
passing a current through both a known resistance and the sensed resistance. The
resulting voltages are measured and appropriate conversions are applied to the
measurement, yielding a displayed output in ohms.

Frequency is measured by counting cycles for a known time period. The measurement
represents the frequency observed during the sampling time. The instrument can
measure a wide range of frequency inputs. Test applications might include measuring
line voltage sine wave signals or measuring the output of a voltage-to-frequency
converter used 1n a Servo system.

Thermocouple temperature measurements can be made using linearizations for the
following nine standard thermocouples: J, X, E, T, N, R, S, B, C. Youspecify what type
of thermocouple is connected to the channel. The reference temperature sensor is built
into the Input Module. The instrument applies compensation automatically for
thermocouple channels. Open thermocouple detection is indicated by “otc” in the left
display. The thermocouples are further described in Table 3-14.
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Table 3-2. DC Voliage, AC Voltage

CHANNEL FUNCTION RANGE
{DCor AC) {Note)
PRESS
THESE | G
BUTTONS:
TO 0 CFF Auto
SELECT 1 vDC 00.00mV  (Completes Selection
FROM . VAC 3.0000V and retums to
THESE . Q 30.000V Inactive Mode)
CHOICES: Hz 150.00°V
20 °Cor°F
*300.00CHO, 1, and 11
Note: Determine the highest ac or dc voltage value anticipated for this channel. Then select a range large encugh to
accommodate this value. If the highest voltage cannot be anticipated, select “Auto”.

Table 3-3. Resistance

CHANNEL FUNCTION RANGE TERMINALS
{Note 1} (Note 2)
PRESS ,
THESE ()
BUTTONS: &
T0 0 , OFF Auto 2T
SELECT 1 vDC 300.00 2 47 (Completes
FROM . VAC 3.0000 kQ selection and
THESE . Q 30.000 kQ retums to
CHOICES: Hz 300.00 kQ inactive Mode)
20 °Cor°F 3.0000 MG
10.000 MQ
Note 1. Determine the highest resistance value anticipated for this channel. Then select a range large enoughi to
accommodate this value. If the highest resistance cannot be anticipated, select “Auto”.
Note 2. “4T aliowed on channels 1 through 10 only. For each 4T channel, an additional channel {10 channeis higher)
is reserved to provide the third and fourth terminals. Charinels 11 through 20 are available for this purpose.
Any channel so reserved cannot be used for other definitions.
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Table 3-4. Frequency

CHANNEL FUNCTION RANGE
{Note)
PRESS
THESE |
BUTTONS:
0 0 OFF Auto
SELECT voC 900.00 Hz {Completes
FROM i VAC 8.0000k Hz selection and
THESE . Q 80000k Hz returns io
CHOICES: . Hz 900.00 k Hz Inactive Mode)
20 °Cor°F 1.0000 M Hz

Note: Determine the highest frequency anticipated for this channel, Then select a range large enough to accommadate this

value. If the highest frequency cannot be anticipated, sefect “Auto”. “Auto™ does not cause any delays for frequency

measurements.

Table 3-5. Thermocouple Temperature

CHANNE!L, FUNCTION TYPE
{Note)
PRESS
THESE
BUTTONS:
O OFF J
SELECT 1 vDC K {Completes selection
FROM . VAC E and retums to Inactive
THESE . Q T Mode)
CHOICES: Hz N
20 %C or °F R
S
b
c 1
Pt

Note: The nirie thermocouple choices and related temperature measurement ranges are:

£ Type d (-210 10 760°C)

K" Type K -27010 1372°C)
‘€ Type E (270 1o 1600°C)
“T Type T (-270 10 400 °C}

“N" Type N (270 10 1300 °C)
“fAr Type R {0to 1767 °C)

5" Type S (0to 1787 °C)

Nl Type B (D to 1820°C}

<" Type C (0 to 2316 °C)”

{Tungsten — 5% Rhenium vs. Tungsten - 26% Rhenium)

“P¥ seiects RTD temperature measurement (DINAEC 751). See Tabie 3-6.

* Hoskins Engineering Co.
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Table 3-6. RTD Temperature

CHANNEL FUNCTION TYPE TERMINALS RO {ice Point)
{Note 1) (Note 2} (Note 3)
PRESS
THESE [
BUTTONS: (9] ¥
123
TO ¢ OFF d 27 100.00 {Compleles
SELECT 1 VDG K 47 selection and
FROM . VAC E retums fo
THESE . Q T Inactive Mode)
CHOICES: Hz N
20 °Cor°F R
8
b
C
Pt
Note 1. Pr selects RTD temperature measurement (DINIEC 751). See Table 3-5for K, E, TN, R, S, b, and C
thermocouple sefections.
Note 2. 4T not available on channels 0 and 11 through 20.
Note 3. RO default is 100.00C2. A unigue RO value can be set for each channel.

NOTE

Temperature units can be displayed in degrees Celsius (° C) or Fahrenheit
(° F). To switch this setting between ° C and ° F, start with the instrument
powered off, then press and hold while pressing POWER ON. The
setting can also be changed through the Computer Interface with the
TEMP_CONFIG command (refer to Section 4.)

RTD temperature measurement uses a resistance-temperature detector (RTD). RTDs,
while usually larger and more expensive than thermocouples, are frequently used
where accuracy, stability, and repeatability are important. The resistance of an RTD
varies directly with the sensor temperature. Passing a current through this resistance
generates a proportional voltage that can be accurately translated into a temperature
reading. The instrument supports the DIN/IEC 751 RTD type.

Setting Alarms
ALARM LIMITS
NOTE

If you press ] for a channel that is OFF, an error beep will result.
Therefore, for a new channel, use [ 1o define the channel’s measure-
ment function before selecting lum.
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Two alarm limits ( and [ ) can be defined for each analog input channel. An
alarm occurs when the measured value on the channel moves above the HI value or
beiow the LO value. With the desired channel already selected from Inactive Mode,
verify or change these limits using the procedure shown in Table 3-7. If necessary, refer
to “Entering and Changing Numeric Values” for a more detailed description of the

number changing technique used here.

Table 3-7. Alarm Selection

CHANNEL ALARM
PRESS Complete
THESE _ Alarm
BUTTONS V] Aed Parameters
(Below)
TO SELECT 0
FROM THESE
CHOICES: 1 1 I8 2]
20
ALARM PARAMETERS
ALARM SIGN, DECIMAL POINT
LIMIT VALUE POSITION MULTIPLIER
(Note 1) {Note 2)
PRESS
THESE
BUTTONS: |
< =l <]
B =
TO SELECT OFF 00000 0,000 m
FROM THESE HI 004000 xi
CHOICES: Lo 00000 K
0000.0 M

Note 1, Alarm fimit can be cycled through HI, LO, and OFF without resetting the alarm value.

Note 2. Multiplier definitions {available for each decimal point position}:

m 001
xt L0
k 1000
M 1000000
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Alarm evaluation is not carried out for a channel if:

® The limit sense is changed to “OFF”, Alarm checking and the alarm limit values
are re-enabled by setting limit sense to “HI” or “LO”.

® An open thermocouple has been detected on that channel (thermocouple
temperature function only).

ALARM INDICATIONS

Generaily, the ALARM annunciator is dimly Jit whenever the last measurement on
any channel was found to be in alarm. When the displayed channel is in alarm during
review, the ALARM annunciator flashes, LIMIT is lit, and additional annunciators
show the alarm limat as ‘and/or BJ and the alarm sense as “HI” or “LO”.

Alarm annunciation is disabled when the instrument is in Inactive or Configuration
Mode.

ALARM annunciation and evaluation follow these rules:

1. When any channel reading from the latest scan is in alarm (but the presently
displayed channel is not in alarm or a scan interval countdown is in progress):

“ALARM” annunciator is dimly lit.

2. If the presently displayed channel (i.e., the Monitor or the Review array Last
channel) 1s in alarm:

“ALARM” annunciator flashes. and/or B limit annunciator on brightly.
“HI” and/or “LO” sense annunciator on brightly. “LIMIT” annunciator on
brightly.

3. If the present channel is in alarm with a value of “OL” displaved:
“QL.” means that a very large positive number is used for alarm evaluation.
“_OL.” means that a very large negative number is used for alarm evaluation.

4. If the present channel shows a value of “otc™

Alarm limit checking is no longer occurring for that channel. Alarm status remains
as it was prior to the “otc” condition.

5. If no channels are in atarm:

All alarm-related annunciators (“ALARM”, (1] , 2] , “HI”, “LO7, “LIMIT™
are off.

Alarms encountered during scan measurements can generate a low level on an assigned
output. An IEEE-488.1 SRQ can also be generated when an alarm condition is set or
cleared.

3-8
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RESETTING ALARM CONDITIONS

When review values are cleared, all alarm status is also removed. This action occurs in
the following instances:

A channel fonction is changed or set to OFF.

A channel range is changed.

CLEAR (=] [@=] } is selected while Review array data is being examined.
Configuration Reset occurs (power up [== or *RST)

LR BN N

Changing an alarm definition ciears the alarm status for the changed alarm limit.

Using the Digital 1/0 Lines

The rear panel Digital I/ O Connector provides eight lines (numbered 0 through 7) that
are individually usable as inputs or outputs. No preconfiguring for the use of these lines
is necessary; an input low signifies that the line is an input, and an output low signifies
that the line is an output. Output low conditions take precedence over input low
conditions.

Bothalarm limits || and B for channels 0 through 3 are permanently assigned to
alarm outputs 0 through 3, respectively, on the rear panel Alarm Output Connector.

At any Configuration Reset (power up ] or computer interface *RST), alarm limits
on channels 4 through 20 are assigned to Digital I/ O lines 4 through 7 in the “ORed”
pattern shown in Table 3-8. These assignments can be changed via the Computer

Interface. Each limit ( ] or B ) for a channel can be assigned to any one digital
output.

Table 3-8, Initial Alarm Assignments, Digital /O Lines 4 Through 7

DIGITAL I/O LINE 4 5 6 7
ASSIGNED TO 4 5 6 7
CHANNELS 8 8 10 11

12 13 14 158
16 17 18 18
20

(Appropriate channels are OR'ed to drive each /0 line.)

All Digital I/O lines are set high (non-active} whenever power is cycled. These lines
remain high until a new scan detects an alarm condition on an assigned limit or untit a
new Computer Interface command is received.

NOTE

Measurements raken with the Monitor function do not affect the digital
outputs.
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At the completion of a scan, an alarm condition sets the assigned digital output to a
logic 0 (low) state. The digital output returns to alogic 1 (high) state when all assigned
alarm conditions are cleared. Note that digital outputs for alarms are updated only at

the end of each scan. This technique prevents unnecessary toggling of the digital lines
during a scamn.

Mx+B Scaling

Any analog input channel (0 through 20) can be assigned scaling (“M” and “B”) values
that are applied to subsequent measurements of that channel. Scaling values can be set
via the front panel or over a computer interface.

The “M” value is used as a multiplier of the actual reading; the “B” value is then added
in the same units as the resultant. If no scaling values are specified for a channel, the

Configuration Reset values of I (“M”) and 0 (“B”) are used, leaving the measurement
reading unaltered.

In the Inactive Mode, the “Mx+B” annunciator lights to indicate that an M value other
than 1 and/or a B value other than 0 has been specified for the displayed channel.

When a measurement 1s displayed for a channel so configured, no measurement units
(“Q7, “¥”, etc.) are shown.

NOTE

If you press [*| for a channel that is OFF, an error beep will result.
Always use [ to define the channel’s measurement function before
using [me| 10 define the scaling values.

You can familiarize yourself with the Mx+B setup procedure by pressing . Then
press |_&m | afew times to cycle through the elements of the scaling values. If only
{ _mm | is pressed, no changes are introduced. Note that the scaling value element
that can be changed at any point is brightly lit (solid for digits, flashing for other
annunciators); all other elements are dimly lit at this time. Table 3-9 presents a full
description of the Mx+B configuration sequence.

If youpress [ while setting the “M” value (anytime prior to showing the “B” value),
no changes entered thus far are stored. If you press while setting the “B” value,
changes to M are stored and changes to “B” are discarded. In either case, the
instrument returns to Inactive Mode.

The final {_ = | press shown in Table 3-9 stores all changes and returns the
instrument to Inactive Mode.

NOTE

Once Mx+ B scaling values are defined for a channel, the instrument uses
the range chosen for the B value as the display range for the resulting
scaled value. If the result is larger than the display range chosen, an
overload (“OL”) is displayed.

3-11
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Table 3-9. Mx+B Selection

SIGN, DECIMAL POINT MULTIPLIER
CHANNEL MVALUE POSITION {Note 1)
PRESS
THESE _ -
BUTTONS: ki
< <]
123 2]
TOSELECT 0 +00000 00000 m {Continue
FROM i 00000 x1 to B value
THESE 002000 k below)
CHOICES: . 00000 M
20
SIGN, DECIMAL POINT MULTIPLIER
B VALUE POSITON {Note 1)
PRESS
THESE .
BUTTONS:
| o= ] (=]
12
<] <]
TOSELECT +06000 0000a0 m
FROM 00000 xi
THESE 00000 X
CHOICES: 040000 M
Note 1. Muitiplier definitions:
m .00t
x1 1.0
Kk 1000
M 1600000
Note 2. Ifyoupress el whie sgtling the “M" value (anytime prior fo showing the *B* value), no changes entered thus far

are stored. If you press [~} white setting the “B” value, changes to M are stored and changes to *B” are
discarded, In efther case, the instrument refurns to Inactive Mode,
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For example, you could monitor the output of a high-pressure pump by using Mx+B
scaling to convert the millivolt output of a pressure transducer to PSI. Such a
transducer might output 0 to 30 mV, corresponding to pressure of 0 to 5000 PSI. The
scaling values to convert the transducer millivelts to PSI would be M = 166.67 PSI/V
and B = 0 PS], calculated as follows:

Max Display Value — Min Display Value 5000
M= = 166.67
Max Transducer Output — Min Transducer Qutput 30

B = Min Display Value - (M * Min Transducer Output) = 0 - 16667 * 0 = 0

When a channel that has had scaling values entered is scanned or monitored, the
resulting scaled value is displayed without the underlying function annunciation. The
decimal point location and scale factor for the result is fixed by the “B” value entered. If
the scaled value is too small to be represented 1n 5 digits given this scaling, zero is
dispiayed. If the scaled value is too large, “OL” (overload) is displayed (even if the
underlying measurement was on scale.) “OL”1s also displayed if the measurement isin
overtoad.

If scanning or monitoring a scaled channel gives unexpected results (like zero or
overload), make the following checks:

1. Verify that the values and scale factors of “M” and “B” are set as intended.

2. Verify that the desired values are the correct values: caiculate the result for a few
measured values using the entered “M™ and “B”.

3. Temporarily set “M”to 1 and “B”to 0; verify that the measurements are returning
values in the expected range. Unexpected measurements could result from a wiring
error or the wrong range/function being selected.

INSTRUMENT CONFIGURATION
Entering and Changing Numeric Values

Use the arrow buttons to enter or change a numeric value. Use and (<J] to select

the digit to change. (The selected digitis brightly lit.) Use [/\] and [X/] tochangethe
value for that digit.

to set the scan interval. Now try pressing [>] and [<]] a few times to select
different digits. (The selected digit is always brightly lit.) For any digit, press [/\] or
(/] to change the value. Refer to Table 3-10 for details of setting the scan interval.

Setting the scan interval provides a good example of enterix:%a numeric value. Press

This number editing technique occurs during Configuration Mode operations
whenever vou are setting a numeric value. Instances of number editing include the

following:

® RO(RTD) Table 3-6

® Alarms Table 3-7

®  Mx+B Scaling Table 3-9

® Scan Interval Time Table 3-10
¢ Time/Date Table 3-13

3-13
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Selecting Scan Interval

The scan interval is the period between starts of measurement scans. The resolution of
the scan interval is one second; the maximum scan interval is 9 hours: 99 minutes: 99
seconds. The format of the scan interval is x:xx:xx; 1:30:45 translates to I hour, 30
minutes and 45 seconds.

If scan interval of “0:00:007 is specified, continuous scanning will occur when the Scan
function is activated. If more than a few seconds are required to scan all defined
channels, a short scan interval (a few seconds) effectively becomes continuous
scanning,

If the Monitor function is turned on when the instrument is continuously scanning, a
Monitor channel measurement is still taken between each scan.

Table 3-10 illustrates the button sequence used for setting scan interval. If necessary,
refer to “Entering and Changing Numeric Values” for 2 more detailed description of
the number editing technique used here.

Tabie 3-10, Scan Intervai

HOUR MINUTE SECOND
PRESS 3 ] 1=
THESE
BUTTONS:
TO CHANGE 0:00:00 o:00:00 0:00:00 0:00:00 0:00:00
THE INDICATED
DIGIT:

Note:  Go backward (from SECOND to MINUTE to HOUR) by pressing ,
Press at any time to accept the displayed scan interval and exit scan interval selection,
Press at any time to exit interval selection without storing any changes.

Selecting the Measurement Rate

The slow measurement rate provides the highest accuracy and resolution. A fast rate
can be selected, but keep in mind that {ast rate provides one less digit of resolution than
does slow rate. Measurement rate selection is illustrated in Table 3-11.

Table 3-11. Measurement Rate Selection

PRESS

THESE RaTE (&)[B>),

BUTTONS:

TO SELECT 810 {Completes selection
FROM THESE FASt and retumns 1o Inactive
CHOICES: Mode)
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Triggering
- To set the scan triggering type from the front panel, use the procedure shown in Table
3-12.
Table 3-12. Trigger Type Selection

PRESS TRIGS ()

THESE _

BUTTONS: V]

TO SELECT OFF

FROM THESE Cn

CHOICES: ALAr

Note: The three trigger types signify:
“OFF” External triggering is disabled. Scan trigger is conirclled by scan interval.

“On”  External triggering is enabled. A low input on the rear-panel TR terminal affects
scanning as follows:

If the instrument is in inactive Mode, or just the Monitor Function is on, the low input
enables scanning. When the signal on the TR terminal retums to high, scanning is
disabled.

If scanning Is already enabled, the external trigger initiates a single scan. If a scan is
already in progress, this request Is ignored.

"ALAr"  An alarm condition on the monfior channel automatically triggers a scan. (External
triggering is disabled.)

External Triggering

The external trigger setting offers additional controi of scan starts through a separate
trigger line on the rear panel. Refer to Section 5 for an in-depth discussion of external
triggering.

Changing the Temperature Unit

The displayed temperature unit can be degrees Celsins (°C) or Fahrenheit (°F). To
switch this setting, start with the instrument powered off, then press and hold [ws]
while pressing POWER ON. After the instrument beeps and the new temperature unit
is shown in the display, release [w

The umits setting can also be changed through the Computer Interface with the
TEMP_CONFIG command (refer to Section 4.)

3-15
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Setting Date and Time of Day

The instrument features a built-in, battery-maintained clock and calendar. Verify or
change the settings using the steps shown in Table 3-13. If necessary, refer to “Entering
and Changing Numeric Values” for a more detailed description of the number
changing technigue used here.

Tabhle 3-13. Date/Time Selection

YEAR MONTH.DAY HOUR.MINUTE
HYEAR” “Mn-le! 143 Hf.nn”
PRESS CLOCK )
THESE
BUTTONS: |
&
12 12 B>
TO SELECT
FROM THESE
RANGES: 00-99 01-12.01-31 C0-23.00-59
Note: The last press completes clock and calendar setting and returns the instrument fo
Inactive Mode.
Pressing @ during this sequence also returns the instrument to Inactive Mode; all entries
fo this point are discarded, and the clock/calendar settings are left unchanged.

- MEASUREMENT CONNECTIONS
DC Volts, AC Volts, Freguency, and Thermocouples

Any analog input channel (0 through 20) can be used to measure dc volts, ac volts, or

frequency. For channel 0, use the two terminals on the front panel. For channels 1

through 20, use the H (high) and L (low) inputs on the rear panel Input Module.
NOTE

The terminals for channel 0 on the front panel do not support
thermocouple measurements.

Front panel channel0 and Input Module channels 1 and 11 accept a maximum input of
300V dc or ac rms. All other channels (2 through 10 and 12 through 20) accept a
maximum of 150V dc or ac rms.

Use the following procedure for connections to the Input Module:

I. Remove the Input Moduie from the rear panel.

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

3-16
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3. Connect wires to H (high) and L (low) terminals for each channel.

4. Thread these wires through the strain-relief pins and out the back of the module.
Refer to Figure 3-2.

5. Close the module cover, secure the screws, and put the module back in the
instrument.

Resistance and RTD

For all channels (G through 20), 2-terminal resistance or RTD measurements are
allowed. Four-terminal measurements can be made on channels I through 10 only.
Refer to Figure 3-3.

For each channel configured for 4-terminal measurements (channels 1-10 only), a
second channel (numbered 10 higher than the first) becomes unavailable for any other
type of measurement. For example, using channel 7 to make 4-terminal resistance
measurements requires the use of input terminals for both channels 7 and 17. Channel
17 cannot be used to take any other measurements as long as channel 7 remains
configured for 4-terminal measurements.

Table 3-14. Thermocouple Ranges

POSITIVE LEAD POSITIVE LEAD COLOR
NEGATIVE LEAD* USABLE
TYPE | MATERIAL (ANS) (IEC) MATERIAL RANGE (°C)
J tron WHITE BLACK Constantan ~210 10 760
K Chrome! YELLOW GREEN Alumel ~-2701t0 1372
E Chromel PURPLE VIOLET Constantan —270 10 1600
T Copper BLUE BROWN Constantan ~270 10 400
N NISIL-NICROSIL —270 10 1300
R Platinum BLACK ORANGE Platinum Oto 1787
{13% Rhodium}
S Platinum BLACK ORANGE Platinum 01to 1767
{10% Rhedium)
B Pliatinum GRAY Platinum Oto 1820
{30% Rhodium) {8% Rhodium)
c* Tungsten WHITE Tungsten Otc 2316
(5% Rhenium) ' (26% Rhenium)
"ANSI negative lead always RED, IEC negative jead always WHITE
**Hoskins Engineering Co.
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Figure 3-2, 2620A-100 input Module
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2-WIRE (2T) CONNECTION

11 12 13 14 115 16 17 18 19 20

SOURCE |[HLI|IHLIHL|HLTHLIHL]HLIHLIHL]HL
{4-WIRE}

SENSE [HLUHUIHL|HLIHL]JHL]HLTHLIHL]HL
(&-WIRE)

1T 2 3 4 5 6 7 I8 9 10

RESISTANCE
W OR
RTD SOURCE

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

+ CHANNELS 1 THROUGH 20 ON REAR
PANEL INPUT MODULE (CHANNEL 8 SHOWN HERE).

4-WIRE (4T) CONNECTION

11 12 13 14 15 16 17 18 19 20

SOURCE (HLIMHLIHL]HL{BLIHLIHL][HLIHLTHL
(4-WIRE) H

SENSE (HLIHL[HEIHLIHL MLIHLJHLIHLIHL
(4-WIRE)

1 2 3 4 5196 7 8 ¢ 10

./ \ RESISTANCE
W OR

RTD SOURCE

USE H AND L TERMINALS FOR TWO CHANNELS ON REAR PANEL INPUT MODULE.
CONNECTIONS FOR CHANNEL 8 SHOWN HERE WITH CHANNEL 18 PROVIDING
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 3-3. 2T and 4T Connections
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3-20

Use the following procedure for resistance or RTD measurement connections to the
Input Module:

1. Remove the Input Module from the rear panel.

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

3. Connect wires to H (high) and L (low) terminals for each channel (channel 7 for
2-terminal configuration or channels 7 and 17 for 4-terminal configuration, in this

example.)

4. Thread these wires through the strain-relief pins and out the back of the module.
Refer to Figure 3-2. '

5. Close the module cover, secure the screws, and put the module back in the
instrument.

TOTALIZING
General

Event counting (totalizing) is commonly used on production lines for counting items.
The instrument counts events by detecting low-to-high voltage transitions; each
low-to-high transition increments the totalizer value by one. The maximum count is
65535; “OL” (for “overload™) is displayed when the count exceeds this limit.

Connections

The totalizing input is made at the input labeled “%” (sigma) on the rear panel Digital
I/ O Connector (see Figure 3-4). This input accepts a minimum input of 2.0V pk, which
translates to 1.4V rms for a sinewave or 1V rms for a square wave. If the input is a
contact-closure type, input debouncing of 300 Hz (1.67 ms) is available. A maximum
rate of 5 kHz can be accommodated through the totalizing input, but only if the input
debouncing is disabled. Input debounce settings are available only through the
computer interface (see Section 4.)

ALARM CUTPUTS DIGITAL YO

+-—|D‘¥23TR¢ 0A1234567E\‘/

e .
916 Vo= +30V W

¥

Figure 3-4. Totalizing Connection
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REVIEW ARRAY

Readings from every scan are checked for minimum and maximum values. These
values, along with the last value measured, are stored in the Review array and can be
recalled by pressing . To cycle through the three values for the displayed channel,
press [[>] or [<J]. If no value has been stored, or if the value has just been cleared, the
display shows dashes (“~----").

These values are updated by all scans (scan intervals, continuous scans, single scans, or

scans initiated with an external trigger input.) Measurements taken with the Monitor

function do not update these values.

Note that either the Review array or the Totalizer count can be displayed at one time;

you must deactivate one before activating the other. Press asecond time (or press
law] ) to remove Review data from the display.

Table 3-15 iliustrates how to examine the Review array contents.

Table 3-15. Review Array

ACTIVATE REVIEW POINTS DEACTIVATE
(Note 1) {Note 2) {Note 3}
B E—
2 LAST MiIN MAX or
.

-

b

V] 0 LAST MIN MAX

Note 1. Review array can be entered only from a channel that is defined for some type of measurement ("VDC®, "VAC", etc.).
Review array cannot be entered from z channel that is OFF.

Note 2. All review values (MIN, MAX, LAST for ail channels} can be cleared {to % - - - - "} by pressing:

CLEAR

This clearing action can be initiated only while viewing the Review values. Any scan in progress is
compieted before a requested Review clear is carried oul,

Review values are cleared when any channel configuration is changed.
Review values are not cleared automatically at the start of a new scan.

Note 3. When retuming to Inactive Mode, the instrument retumns to the last channel examined in the Review array. This may
riot be the same channel from which you staried viewing the Review arzy.

Note 4. Alarms are shown with the LAST Review values. See Alarm Indications for a description of atarm annunciation.
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322

All review values for all channels are cleared with any of the following actions:

® CLEAR (7)) [ ) is selected. This must be done while review data is on the

display; otherwise, an error beep results.

¢ Function or number of terminals for any channel is changed.

® Range or thermocouple/ RTD type for any channel is changed.

® The M and/or B scaling value for any channel is changed.

® The RTD RO value for any channel is changed.

® The temperature unit is changed.

® The measurement rate is changed.

LIST BUTTON FUNCTIONS

If the RS-232 interface is active, you can print out the Last values from the Review
array (2620A and 2625A) or all values from Data Logger memory (2625A only). This

procedure is described in Table 3-16.

Inthe L ASt printout, channels that are defined as OFF are not included. Followingisa

sample LASt printout:

Q7.41:37 Q2/09/71
LAST VALLE

CH MaxX VALUE MIN VALLE
i 097.32 wVOC 098.51 #VDC 0?6, 10 aVC
2:  0.0973 VC 0.0985 VDG 0.0961 VDC
3. 00,097 woC 0. 097 VDG 00.0%6 VDC
4:  000.10 VOO 000.10 VOC 000.106 VDC
5: oL wVal oL ®VAC oL aVal
& oL val oL Vac oL VAC
70 03311 VAC 03.582 VAC 05.414 VAC
8: 005.51 ual 005.58 var 005.41 UAC
?: oL GHIS 0. OHMS oL OHHS

16: oL kOHIS 0oL kOHIS oL OHNMS

i1l: 08,276 kOHMS 08.374 kOHTS 08.231 kOHMS
12:  008.28 kOHMS 008.37 kOH1S 008.23 kOHMS
13:  0.0083 NOHNS 0. 0084 MO 0.0082 MOHMS
14:  00.008 NOHMS 00. 008 TMOHMS 00.008 MOHNS
L HZ

15: oL HZ oL HZ

16 9.7193 kHZ 9.723% kXHZ P.8771 kHZ
17 09.719 kHZ 0%.724 kHZ 09,477 WHZ
18 009.72 kHZ 009,72 kHZ 009.68 kHZ
19 0.0097 1z C. 0097 MHZ 0.00%7 HZ

With the Hydra Data Logger (2625A), a sample Store printout of stored values for

three scans would be as follows:

07:41:52 02/09/91
5: -3.2345 all{+B 12: 123.87 kOHMS
ALM: 15 DIDI255 TOTAL:C

O7:41:53 02/09/91
5. ~3.2345 sti(+B 12: 123,87 kOHS
AN 1S PIO:2SS TOTAL:O

07:41:54 Q2/09/791
3: ~3.2345 mi{+B 12: 123.87 kOHS
ALM: 15 DID:255 TOTAL:Q

The Hydra Data Logger can hold 2047 scans, with each scan containing 21 channels of

data.

7

17:

17

31.268 VAC

31.268 WAC

31.2468 vaC
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(Note 1) {Note 2) {Note 3)
PRESS (Gs)
THESE
BUTTONS:
TO SELECT LAS
FROM THESE StorE
CHOICES:

Note 1. RS5-232 computer interface must be active. If the IEEE-488 interface is active, an error resulfs.

Note 2. “LASt" prints out alf values in the Review array. Review array values are not affected. An

Note 3. Press™=] 10 abort 2 printout while |t is cccurring

errof results if Review array data has been cleared.

“StorE” prints out logged scan data from the Hydra Data Logger (2620A} memory. Logged
data is not affected. An error results if there is no logged data.

AUTOPRINT

The front panel setup procedure is summarized in Table 3-17. Begin this procedure by
selecting MODE {[so] [Frr)). Select the scan data destination (“dESt” in right display) as
“Print” (left display). Forthe Hydra Data Logger, a destination of “both” can also be selected,
allowing for simultaneous printing and storage. (For the Hydra Data Acquisition Unit,
“Print” is the only possible selection.) Then select the mode (“MOde” in right display) from
“ALL”, “ALAI", or “trAnS” (left display).

With the Autoprint function defined, press 1o enable or disable Autoprint. The “PRN”
annunciator lights when Autoprint is enabled.

MEMORY STORAGE

Memory Storage is only available with the Hydra Data Logger. Initiate the Memory Storage
setup by selecting MODE ({swr] {Fant] ).

Now referto Table 3-17. Select the scan data destination (“dESt” in right display) as “StorE”
for memory storage only or “both” for simuitaneous storage and printing. Then select the
mode (“MOde” in right display) from “ALL”, “ALAr™, or “trAnS” (left display).

Once the destination and mode have been set, enable Memory Storage by pressing:

The “PRN” annunciator lights to indicate that Memory Storage is enabled.

Front panel controls allow you to send memory contents over the RS-232 computer interface
to a printer. Retrieval can also be made through the RS-232 computer interface for data
storage that has been accomplished either from the front panel or through the computer
interface.
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Table 3-17. AutoprintMemory Storage Selection

has transitioned into or out of alarm since the last scan.

DESTINATION {“dESt") MODE (“MCdE")
{Note 1} {Note 2}

PRESS mope (ZF(Fw))
THESE
BUTTONS: ]
TO SELECT Print AlL
FROM THESE StorE AtAr
CHOICES: both rAnS
Note 1. “Print"  Sends data to be printed through the RS-232 inferface.

“StorE”  Sends data to be stared in memory {Hydra Data Logger only}.

“both®  Sends dala to be stored and printed (Hydra Data Logger only)
Note2. CALL” Measurements for all defined channels are printed/stored when a scan occurs,

“ALA7  Measurements for ail defined channels are printed/stored when a scan occurs and at feast one channel

is in alarm.
4AnS”  Measurements for all defined channels are printedfstored when a scan occurs and at least one channel

For memory clearing, refer to Table 3-18. You can clear scan data memory by holding
pressed while momentarily pressing and answering “YES” in the left display as
“CLEAr” appears in the right display. The instrument must be in Active or Inactive Mode;

you cannot clear memory from Configuration Mode.

Table 3-18. Clearing Memory Storage

& &

“CLEAr” appears in right display “YES”

el o oxit without clearing

TO INITIATE TO CONFIRM TO ACTIVATE
Hold (%], and press *no™ to exit without clearing

The F annunciator is dimly lit when the logging storage is nearly full (more than 1800 scans
have been stored). The F annuciator is brightly lit when the logging storage is full (2047

scans). Storing addirional scans causes the oldest scans to be overwritien.

FRONT PANEL LOCKOUT FUNCTIONS

Vartous methods are available to prevent accidental use of the front panel buttons. These

actions can be initiated from either the front panel or the computer interface.

Front Panel Review Only Function
Access the Review Array (press , REVIEW annunciator comes or11)

Press jrwe] and simultaneously to activate the Review Only function (REM annuncia-

tor becomes dim).
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>, . ,and can now be used to view the various elements of the Review
Array. All other front panel buttons are locked out, yielding a long beep when pressed. Press
both e} and again to deactivate the Review Only function and return the instrument
1o normal front panel button operation (regular Review Array display.)

Front Panel Monitor Only Function

First place the instrument in the Monitor Function (press . MON annunciator comes

on). Then press and simultaneously to activate the Monitor Only Function (REM
annunciator comes on).

[A) and cannow be used to change the monitored channel. All other front panel buttons
are locked out; a long beep results from their use. Press both [ and again to
deactivate the Monitor Only function and return the instrument to normatl front panel button
operation (regular Monitor Function on.)

Computer Interface-Initiated Lockouts

Front Panel lockout can also be specified over the Computer Interface with the following
commands.

® REMS (RS-232 onty): four front panel buttons remain active { e | , (5, and

).
® RWLS (RS-232 only): only the button remains active.

® LoCK1 =3P , , and can now be used to view the various
elements of the Review Array. All other front panel buttons are locked
out, vielding along beep when pressed. Press both and again
10 deactivate the Review Only function and retum the instrument to
nonoal front panel button operation (regular Review Array display.)

® LOCK?2 [ZB] and can now be used to change the mohitomd channel. All
other front panel buttons are locked out; a long beep results from their
use.

Refer to Section 4 for additional information on these commands,

REM ANNUNCIATOR

The front panel REM annunciator identifies the status of both computer interface control and
front panel lockout. REM may be lit due to actions taken from the computer interface or the
front panel; it can be off, dim, or bright as shown in Table 3-19.

Table 3-19. REM Annunciation

REMOTE LOCK REM ANNUNCIATION
False False Oft
False True Dim
True Faise Bright
True True Dim
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CALIBRATION

Refer to Section 6 (Maintenance) of this manual for a general discussion of instrument
calibration. Refer to the Hydra Service Manual (P/ N 889589) for complete calibration
procedures.

The CAL ENABLE control point is located in the lower-right corner of the display.
When the instrument is correctly calibrated, this control should be covered with a
calibration decal; removing the decal voids assurance of correct calibration.

NOTE

Do not press CAL ENABLE unless you have a copy of the Service
Manual and intend to calibrate the instrument. If you have accidentally
activated Calibration and wish to exit immediately, press CAL ENABLE
(until CAL disappears from the display) or turn power OFF.
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Section 4
Using the Computer Interface

INTRODUCTION

The instrument can be operated from a host via commands sent through the rear panel
computer interface. The host can be a terminal, controller, PC, or other computes.

This section describes how to set up and operate the instrument via the RS-232
interface (standard with Hydra Data Acquisition Unit and Hydra Data Logger) or the
IEEE-488 computer interface (optional with Hydra Data Acquisition Unit only.) The
RS-232 interface can also be connected to a serial printer for direct output of data in
printed format.

With the IEEE-488 computer interface installed in the Hydra Data Acquisition Unit,
the instrument is fully programmable for use on the IEEE Standard 488.1 interface bus

{1987). The instrument is also designed in compliance with supplemental IEEE Std.
488.2-1987.

This section assumes you are familiar with the basics of data communication, the
RS-232 interface, and/ or the IEEE-488 bus. For an introduction to the JEEE-488
interface, request Fluke Application Bulletin AB-36, “IEEE Standard 488-1978
Digital Interface for Programmable Instrumentation.”

An annotated sample program, illustrating the use of the RS-232 computer interface,
is provided at the end of this section. Calibration procedures using the computer
interface are provided in the Hydra Service Manual (P/N 889589).

Front Panel and Computer Interface Operations

When the instrument is operated from the front panel, it is said to be under front panel
control. When the instrument is operated from a host, it is said to be operating under
computer interface control.

Most operations that can be performed from the front panel can also be performed
over the computer interface. Some operations, like setting communications parameters
for the RS-232 interface and selecting the instrument address for IEEE-488 operations,
can only be performed from the front panel.
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Types of Computer Interface

Only one interface can be selected or used at a time.

The optional IEEE-488 interface is contained on a single printed circuit assembly and
can be selected if 1t is installed in the Hydra Data Acquisition Unit. The IEEE-488
interface cannot be used with the Hydra Data Logger. Of course, the RS-232 interface
can be re-selected even if the IEEE-488 interface 1s installed.

If you are going to use the RS-232 interface, continue reading. If you are going to use
the IEEE-488 interface, skip to “USING THE IEEE-488 INTERFACE” later in this
section.

NOTE

16 determine which computer interface is enabled, select COMM (
(i), If “IEEE” appears on the display, the IEEE-488 interface is
enabled. Otherwise, if a baud rate appears, the RS-232 interface is
enabled.

USING THE RS-232 COMPUTER INTERFACE

The RS-232 interface allows ASCII, asynchronous, serial communication between the
instrument and a host, a serial printer, or a terminal.

Setting Communication Parameters (RS-232)

Baud rate (“bAUd"), parity (“PAR™), and echo (“Echo”} parameters can be set directly

- by the user; number of data bits and number of stop bits cannot be set. Refer to Figure

4-1.

For the instrument and host to communicate via the RS-232 interface, the communica-
tion parameters of the instrument must match those of the host. RS-232 communication
parameters can be set only from the front panel. If the communication parameters of
the host and the instrument do not match, proceed as follows to select the appropriate
baud rate and parity parameters for the instrument (summarized in Table 4-1):

1. Select COMM (G (us)).

Parity = “E” or “Odd”

START 7 Bit Data PARITY | STOP
Parity = “No”
START 8 Bit Data STOP

Figure 4-1. Data/Stop Bits
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Table 4-1. RS-232 Setup

BAUD PARITY ECHO

{NOTE)
PRESS comM (EED( L)) _
THESE |
BUTTONS: & ]
TO SELECT IEEE Odd OFF
FROM THESE 300 E On
CHOICES: 600 no

1200

2400

4800

9600
Note: IfIEEE” is selected here (26204 only), the RS-232 selup sequence is exiled and the IEEE setup sequence is begun.

FRefer to Table 4-3.

2. The baud rate presently selected is now shown in the left display, and “bAUd™ is

shown in the right display. If “IEEE” appears, press untii a baud number
appears.

3. Press £ or ./ toscroll tothe desired baud (9600, 4800, etc., but not “IEEE™)
Press to select the displayed baud rate.

4. “PAR” appears in the right display. The parity selection (*Odd”, “E”, or “no™) is
now shown 1n the left display.

5. Press @ or @ to scroll to odd, even, or no parity, respectively. Press
ame | to select the displayed parity.

6. “Echo”now appears in the right display, with “On” or “OFF” appearing on the left
display.

When Echo is “On”, each character sent to the instrument over the RS-232
interface is “echoed” back to the host. If Echo is “OFF”, commands are not
echoed.

Press (V7] or [AA] toselectecho “On” or “OFF”. Then press to accept
the displayed setting.

Autoprint and Memory Storage (RS-232)

Instrument measurements can be automatically sent to a printer (Autoprint) or to
internal Memory Storage. Both the Hydra Data Acquisition Unit and the Hydra Data

Logger have the Autoprint function; only the Hydra Data Logger has internal
Memory Storage.
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NOTE

During Autoprint operations, consider setting the instrument echo mode
to “OFF". Although Autoprint does operate when echo mode is “on”, the
“OFF?” setting prevents mixing of echoed command characters with
autoprinted data. )

Autoprint can be controlled from the front panel or over the RS-232 interface. Setting
up storage into {and retrieving data from) memory in the Hydra Data Logger can be
controlled either from the front panel or over the RS-232 interface. Refer to Section 3
for front panel operation. The stored data cannot be viewed from the front panel; data
must be requested through the RS-232 computer interface or listed on a printer.

Here are some rules to follow when using Autoprint and Memory Storage:

1. The RS-232interface must be enabled before Autoprint can be enabled. {(RS-2321s
always enabled on the Hydra Data Logger.)

2. Since the instrument does not print over the IEEE-488 interface, Autoprint is
automatically turned off when you enable the IEEE-488 interface (Hydra Data
Acquisition Unit only.)

3. If you have selected Memory Storage (Hydra Data Logger only), verify that the
RS-2321nterface is configured correctly before you upload the memory contents to
a PC or printer.

AUTOPRINT: COMPUTER INTERFACE CONTROL

Autoprint can be controlled from the front panel or over the RS-232 interface. Refer to
Section 3 for front panel operation.

Through the RS-232 interface, the PRINT_TYPE command can be used to set up Autoprint,
and the PRINT command can be used to enable Autoprint. These commands follow a
structure paralleling the front panel procedure. PRINT_TYPE selects destination (0 for Print
Scans, 1 for Store Scans, or 2 for both) and type (O for ALL, 1 for ALAr, or 2 for irAnS.)
PRINT sets printing on (1) or off (0).

AUTOPRINT: OUTPUT FORMAT

The first line of an autoprint printout contains time and date values that identify when
the scan was started. Time values include Hour:Minute:Seconds, and date values
include Month/ Year/Day. As an example, the following line is a valid start-of-scan
time:

10:33:45 5/11/90
Lines following the time and date contain measurement data for channels that have

been set up for this session. The last line of the printout contains the Totalizer count
and the status of the digital I/ O lines.




4/COMPUTER INTERFACE

Channel data is formatted to fit three readings onto an 80-column line. Each reading provides
the following information:

e Channel number, followed by a colon and a space (4 characters)

& space orminus sign (1 character)

¢ Digits and decimal point. Measurements taken at the fast rate use 5 characters (4 digits
plus a decimal point.) Measurements taken at the slow rate use 6 characters (5 digits plus
a decimal point.)

@ Space (1 character)

¢ Measurement multiplier - ‘m’ for X0.001, space for X1, ‘k’ for X1,000, ‘M’ for

X1,000,000

Measurement units - VDC, VAC, OHMS, HZ, C, F, Mx+B (4 characters, left justified)

Space (1 character)

Alarm indication for Limit-1 (H=High, L=Low, R=Return) (1 character); a blank space

= no alarm limit is used, or alarm inactive.

o Slash (/) used as a separator when either alarm indicator is shown (1 character)

& Alam indication for Limit-2 (H, L, R); space = no alarm limit is used, or alarm inactive.

& Two spaces between channel measurements (2 characters)

The following example illustrates this format:

07:42:01  Q2/09/91

5: =3.2340 elD+B H/R  12: 123,87 kOHMS /L 17: 31.268 VAC
ALM: 1S DI0:204 TOTAL:O

MEMORY STORAGE: COMPUTER INTERFACE CONTROL

Memory Storage can be controlled from the ffont panel or over the RS-232 interface, Refer
to Section 3 for front panel operation.

Through the RS-232 interface, the PRINT_TYPE and PRINT commands can be used to set
up and enable Memory Storage. PRINT_TYPE selects the destination (0 for printer, 1 for
Memory Storage, and 2 for both) and the mode used to select the scans to store (0 for ALL,
1 for ALAT, or 2 for trAnS.) PRINT sets storage on (1) or off (0)

The PRINT_TYPE? and PRINT? queries can be used to determine present settings for the
PRINT_TYPE (destination, type) and PRINT commands, respectively.

MEMORY RETRIEVAL

NOTE

The LOG? query does not return channel numbers with scan data. Therefore,
if you add or delete defined channels, you may want to clear the memory

contents so that subsequent LOG? queries return only data for the new set of
scanned channels.

Data for the oldest set of scan readings in Hydra Data Logger memory can be retrieved with
the 1.OG? query. Each set of scan readings is cleared from memory when read with LOG?
The LOG? query returns the following information:

® Date and time at the start of the logged scan. Date and time are returned as integer values
in the same format as used with the TIME_DATE? query (hours 0-23, minutes 0-59,
seconds 0-59, month 1-12, day 1-31, year 00-99.)

® Values for the channels measured. This measurement data is retumned as a list of values
in scientific notation format.
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® State of the Digital1/Olines and totalize count at the time the channels were scanned. The
state of the digital /O lines may reflect evaluation of alarms for this set of ‘scan
measurements. Alarm outputs and digital I/O values are returned as integer values. The
Totalizer value is returned as a scientific notation value.

Data for a specific scan can be retrieved with the LOGGED? <index> query. The <index>
parameter cantbe 1 through2047, signifying the number of the scan, Scandatais not removed
from memory with this query.

The number of stored scans can be retrieved with LOG_COUNT?

MEMORY FULL OPERATION

If Data Logger memory is full, two methods of handling additional scan data are available.
With the LOG_MODE 0 command, older scans are written over by newer scans on a first-
in, first-out basis. Therefore, the instrument can continue to make scans until a certain event
occurs, and storage of all.data leading up to the event is assured.

Withthe LOG_MODE 1 command, new scans are stored only when memory is available. All
data following a specific event (e.g., an alarm) can thereby be saved. Memory can be made
available in one of the following two ways:

@ LOG? command clears each scan as it is read.
® Memory Clear (Front Panel or LOG_CLR) removes all scans.

The LOG_MODE setting is non-volatile and cannot be changed from the instrument front
panel.

CLEARING MEMORY

Memory clearing is available with the Hydra Data Logger (2625A) only. With the RS-232
interface active, use the LOG_CLR command to clear all stored Data Logger memory values.
Refer to Section 3 for tae front panel version of memory clearing.

Cabling the Instrument to a Host or Printer (RS-232)

Communications with a host are handled through a DB-9 interface connector on the rear
panel of the instrument. Pin usage is diagramed on the instrument’s rear panel and shown in
Figure 2-6.

Connect the instrument to the host (or terminal) using a cable appropriate to your application.
Usually, total cable length should not exceed 50 feet (15 meters). Longer cables are permitted
if the load capacitance measured at the interface point (including the signal terminator) does
not exceed 2500 picofarads.

To connect the instrument to an IBM PC/AT (DB-9 connector), use RS40 and RS41 cables
connected in series, or use any other cable designed for interconnecting two IBM PC/ATs.
The R340 and RS41 cables are described in Section 1.

To connect the instrument to a specific brand of RS-232 printer, use the cable that would be
used to connect that printer to an RS-232 port on an IBM PC/AT(DB-9 connector ). The RS42
cable is compatible with most serial printers; contact Fluke for printer compatibility
information.

Once the cable is connected, turn the instrument back on. You are now ready to operate the
mstrament over the RS-232 interface.
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Installation Test

The procedure below demonstrates the instrument processing a computer interface
command and, at the same time, confirms that the instrument has been properly set up
and cabled for computer interface operations:

1.

Ask for the instrument identification by sending the following query:
*IDN? <CR>
Verify that the instrument sends either of the {ollowing responses:

FLUKE,2620A,0,Mn.n An.n Dn.n
=>

FLUKE,2625A,0,Mn.n An.n Dn.n
==

Mn.n identifies the main software version.
An.n identifies the A/ D software version.
Dn.n identifies the display software version.

The RS-232 prompt == means that the command has been executed and the
instrument is ready to accept another command.

RS-232 Information
CHARACTER ECHOING

With the RS-232 interface, characters sent to the instrument can be automatically
echoed back to the host. When Echo 15 set “On”, characters sent to the instrument are
echoed back to the host. With Echo “OFF”, characters are not echoed back. Toset the
Echo parameter, refer to the procedure earlier in this section under “Setting
Communication Parameters (RS-232)".

CHARACTER DELETION

Characters sent directly from a host to the instrument can be deleted by pressing the
<DELETE> or <BACKSPACE> key. Backspaces are echoed to the host if Echo s
“On“.

DEVICE CLEAR USING CTRLC

CTRL Cis the R8-232 equivalent of IEEE-488 DCI (device clear), causing the output
sequence:

=>> < CR>> carriage return <LF> line feed.

Use of CTRL C clears the RS-232 input bufier.

4-7
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RS-232 PROMPTS

The instrument parses and executes, in turn, each command received from the host
over the RS-232 interface. The instrument returns one of the following three response
prompts to indicate the resuits of command execution:

=> No errors; the command was successfully parsed and executed.

7> The command was not understood. Used when an IEEE-488.2 Command Error or
Query Error was generated by the command.

> The command was successfully parsed but could not be executed for some reason.
Used when an IEEE-488.2 Execution Error or Device Dependent Error was
generated for the command. An example of this would be trying to execute a
calibration command when calibration mode is not enabled.

Sample Program Using the RS-232 Computer Interface

Figure 4-2 presents a sample program for controlling the instrument over the RS-232
interface. This program is written in BASIC and is compatible with IBM PC, PC/ AT,
or equivalent personal computers.

USING THE IEEE-488 INTERFACE
IEEE-488 Operating Limitations

The following limitations govern the IEEE-488 interface:
® A maximum of 15 devices can be connected to a single IEEE-488 bus system.

® The maximum length of an IEEE-488 cable used in one IEEE-488 system must be
the lesser of 20 meters or 2 meters times the number of devices in the system.

With an IEEE-488 interface installed and active, the instrument (2620A/05 or Hydra
with 2620A-05K) supports the IEEE-488 capabilities shown in Table 4-2.

Installing the IEEE-488 Interface

The following instructions pertain to the 2620A /05 Data Acquisition Unit or a Hydra
Data Acquisition Unit equipped with a 2620A-05K IEEE-488 kit. A standard
IEEE-488 cable attaches to the instrument rear panel. The following cables are
available from Fluke: Y8021 (l-meter), Y8022 (2-meter), and Y8023 (4-meter).

Select COMM ((&F)[157]) to check the interface setting. If “IEEE” is displayed, the
IEEE-488 interface is already instailed and selected. If a numeric baud rate appears in
the left display, the RS-232 interface is selected; press [\/] so that “IEEE” is

displayed, then press [ == | select the address, and press again.
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1¢ * EXAMPLE.BAS Hydra program to scan VDC, VAC, COHMS, FREQ, or TEMP

20 - initialize RS232 commmnication and set up Hvdra

30 ¢ — display and record measurement data in “TESTDATA.PRN”
40 ' Hydra must be set up for RS232, 3600 baud, no parity (from front panel)
50 KEY COFF

60 * Open communications port 9600 baud, no parity, & bit data,

70 * ignore Clear to Send, Data Set Ready, Carrier Detect

80 OPEN “COM1:8600,N,8,,c¢s,ds,cd” FOR RANDOM AS #1

90 IF ERRCRCODE <> { THEN PRINT “ERROR - Could not open coml:” : END

100 »

110 OPEN “testdata.prn” FOR OUTPUT AS #2 ' Open data file

120 IF ERRORCODE <> O THEN PRINT “ERROR - Could not open data file” : END
130 »

140 PRINT #1, “BECHO 0~ ' Turn off command echo
150

160 NUMREROFCHANS =

17C WHIIE (NUMBEROFCHANS < 1} OR (NUMBEROFCHANS > 20)

180 INPUT “Enter number of channels {(1-20): “, NUMBERCFCHANS

190 WEND

200 PRINT “(Wait...}”

210 FOR I = {(NUMBEROFCHANS + 1) TO 2¢ Y Turn unused channels off
220 PRINT #1, "“FUNC “ + STRS{I} + ™, OFpP”

230 GOSUR 800

240 NEXT I

250 »

260 CLs

270 LOCATE 2,25 : PRINT “Sample Program for Hydra”

275 PRINT #1, “*IDN?” : GOSUB 8CC : LINE INPUT #1, RESULTS

276 LOCATE 3,20 : PRINT RESULTS;

280 ¢

290 WHILIE (1)

300 Print banner line at bottom of screen

310 LOCATE 25,1

32¢ PRINT "1 =VDC 2=VAC 3 =0CHMS 4 =FREQ &5 = TEMP 6 = QUITY;
330 ¢

346 FUNCS = 07

350 WHILE (FUNCS < ™17} OR (FUNCS > “6")

360 LOCATE 23,1 : INPUT ™ Selection: “, FUNCS

370 WEND

380 Exit and clean up if “QUIT~

390 IF FUNCS = “6” THEN CLOSE 1, 2 : CLS : KEY ON : END

400 *

410 Set up latter part of command string to Hydra (function and range)
420 IF FUNCS = “17 THEN CMD$S = “WC, 17

430 IF FUNCS = “2" THEN CMDS = “WAC, 1”7

440 I¥ FUNCS = “37 THEN CMDS = “QOIMS, 1, 2”7

450 IF FUNCS = “4“ THEN CMD$ = “FREQ, 1”7

460 IF FUNCS = ™3 THEN CMD$ = “TEMP, K~

470

480 Set up Hydra

4835 LOCATE 23,1 : PRINT “Programming. .. v

480 FOR I = 1 TC NUMBEROFCHANS * Program channels

Figure 4-2. Sampie Program




4/COMPUTER INTERFACE

300
510
520
530 ¢
5490
550
560
570
580
590
585
597
598
600
610
612
620
640
650
660
670
680
690
700 WEND
716

750 *
760 *
770
780 *

850 END

PRINT #3i, “FUNC ™ + STRS$(I} + ™,7 + CMDS

GOsUB 800

NEXT I

LOCATE 23,1
PRINT “Meazsuring ™ + CMDS +

FOR I =172C 3

PRINT #1, “*TRG"
GOsSUB 800

PRINT 41, “sSCAN TIME?” : GOSUB BOO

LINE INPUT #1, RESULTS
PRINT #2, EESULTS
FOR J = 1 TO NUMBEROFCHANS

PRINT #1, “LAST? ™ + STRS$(J)

GOSUB 800
INPUT #1, RESULTS

IOCATE J+3,25 : PRINT “Chan

PRINT RESULTS;

PRINT #2, RESULTS + ™, ”;
REXT J
PRINT #2, “7

NEXT I

720 * Subroutine: response

730  Checks prompt for errors

740 * The possible command responses are:
“=>(CR} {LF}” (command successful)
"> {CR) (LF} " {(command syntax error}

Y Print toc screen

Scan 3 times

‘Y Btart a single scan
Get prompt

Get scan time stamp

* save time stamp in data file
' Reguest scan data

* Regquest channel data

Get prompt

‘' Get channel result

+ STRS(J} + @ ™;

Print results tc screen

Y Print results to file

> {CR) (LF} ” (command execution error)

800 PROMPTS = INPUTS (4, #1)
810 IF INSTR(1l, PROMPTS, “=>*} <> 0 THEN RETURN
820 IF INSTR(l, PROMPTS, “7?>"} <> C THEN PRINT “Command Syntax Erroxr!l!”
830 IF INSTR(1, PROMPTS, “i»*") <> 0 THEN PRINT “Command Execution Error!!”
840 PRINT “Program executicn halted due to communication errors.”

Y Get prompt
v Command successful

Figure 4-2, Sample Program (cont)
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Tabie 4-2. [EEE-488.1 Capabilities

CAPABILITY DESCRIPTION

SH1 and AH1 Read and write bus handshaking, inciuding hoid off.

TS5 Basic talker with serial poll and without talk only mode. Serial poll is used to
return the instrument status byte to the controller.

TED No extended talker.

L4 Basic listener without listen only mode. Listen only mede is only useful for an
|EEE-488 device like a printer.

LEQ No extended listener.

SRi Service request interface; aliows SRQs (service requests). The SRQ function
atlows the instrument to notify the controlier whesn an operation is complete.

REA Remote local capability with jocal lock cut. Usually the instrument front panel
will not be operaticnal while the instrument is in use by the IEEE-488 interface.
Remote local capability enables the front panel. Local lock out disables the
front panel

PPO No paralle! poll capability, Parzilel pell is rarely used in the industry. It was
intended as a fast way to get a status bit from several devices, but failed in
gaining accepiance.

DC1 Device clear capability. This aliows the instrument to be initialized to a known
state. The [EEE-488.2 standard describes exactly what this known state is.

b Device trigger capability. The only DT command is GET (group execute trigger}.
This allows several devices fo alt be triggered at the "same” time. This has
some drawbacks, most notably that a device could stifl be processing a
previous command when triggered. The IEEE-488.2 command *TRG corrects
this.

Co Not a controller.

Et Cpen Collector Outputs

Enabling the IEEE-488 Interface

The IEEE-488 interface can be enabled only from the front panel, using the following
procedure. This procedure is also summarized in Table 4-3. .

I. Select COMM (ECED).

The left display shows “IEEE” or an RS-232 baud rate, and “bAUd” appearsin the
right display. Proceed with the following steps.

If “IEEE™ is shown in the left display, the IEEE-488 interface is already enabled.

411
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Table 4-3. IEEE-488 Setup

BAUD ADDRESS
PRESS COMM (BFT 57 )
THESE | o | ]
BUTTONS: K
TO SELECT IEEE 0
FROM THESE 200 1
CHOICES: 600 .
1200 .
2400 : 30
4800
9600

2. Press (/] to scroll to “JEEE™ then press [ 2% | to enable the IEEE-48%
interface and disable the RS-232 interface. “IEEE™ will not appear in the left
display if the IEEE-48S interface is not installed.

3. The instrument must now be assigned an address (“0” to “307, inclusive). If you
want to make a change, scroll to the desired address with the [/A] and [/]

buttons. Then press to select the displayed address. The address remains
selected until it is changed.

NOTE

Pressing [ ar any point returns the instrument to the Inactive Mode,
leaving the original interface selection unchanged. If RS-232 was active,
the instrument returns to RS-232, with all parameters unchanged.

Instaliation Test

The procedure below demonstrates how the instrument processes a computer interface
command and, at the same time, confirms that the instrument has been properly set up
and cabled for [IEEE-488 operations:

NOTE

This is a program as entered from a Fluke 1722A Instrument Controller
using Fluke BASIC commands. Syntax may vary with the host computer
and language.

I. Enter the following at the host:

INIT PORT 0 <CR>

CLEAR PORT (0 <CR>

PRINT @ <Taddress of instrument>>, “*IDN?” <{CR>
INPUT LINE @ <address of instrument>, AS <CR>
PRINT AS <CR>
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2. Verify that the instrument sends the following identification response:
FLUKE 2620A,0,Mn.n An.n Dn.n

Mn.n identifies the main software version.
An.n identifies the A/ D software version.
Dn.n identifies the display software version.

iIF THE TEST FAILS

If the instrument does not respond to the test procedure as indicated, make the
following checks:

1. Check all cable connections.
2. Check that the interface has been properly enabled and addressed.

GENERAL INFORMATION (RS-232 AND IEEE-488)
How the instrument Processes Input

The following paragraphs summarize how the instrument processes input that is
received from a host (or stand-alone terminal).

NOTE

In this manual “input ” means a string sent 1o the instrument from a host.
“Output” means a string sent from the instrument to the host.

INPUT STRINGS

The instrument processes and executes valid input strings sent by the host. A valid
input string is one or more syntactically correct commands, separated by semicolons
(;), followed by an input terminator. ASCII and IEEE-488 bus codes are provided in
Appendix B. '

The instrument stores received input in a 350-byte input buffer.
NOTE

Input strings received over the RS-232 interface are not executed or
checked for proper syntax until an input terminator is received.

If the RS-232 input buffer becomes full, a Device Dependent Error
prompt is returned, and the inpui siring is ignored.

The instrument accepts alphabetic characters in either upper- or lower-case. If a

command cannot be understood (ie, the equivalent of an IEEE-488 “Command
Error™), the command and the rest of the command line are ignored.

4-13
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INPUT TERMINATORS

An mput terminator is a character or command (IEEE-488.1), sent by the host, that
identifies the end of a string of one or more commands.

When an input terminator is received (RS-232 applications), the instrument executes
ali commands entered since the last terminator was received, on a first-in, first-out
basis. (In IEEE-488 applications, commands are not delayed until receipt of an input
terminator; comnmands are executed as they are received.)

As input characters are processed and commands executed, space is made available in
the input buffer for new characters. In RS-232 applications, if a communications error
(e.g., parity, framing, overrun) is detected or the input buffer fills, a device-dependent
error is generated. If the input buffer is full, new characters are ignored as the
instrument waits for a termination character.

If, on the other hand, the input buffer becomes full when the IEEE-488 interface is
used, the instrument stops accepting characters until there is room in the buffer.
Characters in the input buffer cannot be overwritten with the IEFE-488 interface.
The following are valid terminators for the RS-232 interface:

® LF(Line Feed)

® (R (Carriage Return)

¢ CRLF

s IFCR

The following are valid terminators for the IEEE-488 interface:

® EOI(End or Identity) on any character

® LF (Line Feed)

In some instances, a terminator is automatically transmitted by the host at the end of
the command string (i.e., the instrument’s input string). For example, in Fluke BASIC,

the PRINT statement finishes with a CR LF pair.

TYPICAL INPUT STRINGS

Example strings that could be sent to the instrument over either interface are shown in
Figure 4-3.
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FUNC 1, OHMS, 3, 2
'y ¥ 3

Selact ohms function for channel 1

Seiect 30-kilchm range

Select 2-wire (2T) connections

Select temperature measurement for channe! 12

FUNC 12, TEMP, K
x

Select K-type thermocouple input

Select temperature measuremenit for channel 1

Select RTD (DIN/IEC 751)

FUNC 1, TEMP, FT, 2; RTD_RD 12,101.22
A ~ 4

Select 2-wire (27T) connections

Set new RO value for channel 12

Set interval between scan starts to 10 minutes

INTVL 0, 10, 0; SCAN 1; LAST?
A A

Start scanning

Return measured values for all scanned channels

Figure 4-3. Typical Input Strings
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SENDING NUMERIC VALUES TO THE INSTRUMENT (RS-232 AND |EEE-488)

Numeric values can be sent to the instrument as integers, real numbers, or real numbers
with exponents, as shown in the following examples:

EXAMPLE EXPLANATION

+12345 Sends the signed integer “+12345”
123.45 Sends the real number “123.45”
-1.2345E2 Sends -1.2345 x 16°

SENDING INPUT STRINGS TO THE INSTRUMENT

Observe the following rules when you construct strings to be sent to the instrument
over the computer interface:

¢ RULE I: READ THE INSTRUMENT’S OUTPUT BUFFER ONLY ONCE
FOR EACH QUERY COMMAND.

This rule applies to the IEEE-488 interface only. The instrument’s output buffer is
cleared after it has been read. This prevents previously rzad data from being read a
second time by mistake. If you attempt to read the instrument’s output buffer
twice, the instrument generates a query error.

¢ RULE 2: READ QUERY RESPONSES BEFORE SENDING ANOTHER
INPUT STRING.

This rule applies to the IEEE-488 interface only. Output data remains available in
the output buffer until it is read by the host or until the next input string is received
by the instrument. This means the instrument’s output buffer must be read by the
host before, rather than after, the next input string is sent to the instrument.
Otherwise, unread data in the buffer is overwritten.

¢ RULE 3: THE INSTRUMENT EXECUTES EACH COMMAND
COMPLETELY, IN THE ORDER RECEIVED, BEFORE MOVING ON TO
THE NEXT COMMAND.

If an input string contains a trigger, enter the commands from left to right, as
follows:

1. Commands to configure the instrument (if any).

2. The trigger cornmand (*TRG).

3. Queries to read the result of a triggered measurement (LAST?), or to
reconfigure the instrument (if any).

4, The terminator.

How the Instrument Processes Qutput

The instrument outputs an alphanumeric string in response to any query from the host.
(Query commands are easily identified because they all end with “?”.) An output string
is terminated by a Carriage Return and Line Feed ( <CR> <LF>) for RS-232

applications or a Line Feed with End or ldentity ( <LF> <EOI>) for IEEE-488
applications.
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After sending the instrument a command string via the RS-232 interface, wait for the
mstrument to return a prompt before sending another command string. (A command
string can consist of 1 or more syntactically correct commands.) If youdo notdoso, a
device-dependent command error is generated, and the second string is discarded.

If the instrument is used in an IEEE-488 bus system, the output data is not actually sent
onto the bus until the host addresses the instrument as a talker. When the output buffer
is loaded, the Message Available (M AV) bit in the Status Byte Register is set true. (For
more information, see “Status Byte Register” later in this section.)

Numeric output from the instrument is returned as shown in the following examples:

® Integer Values Examples

3 In response to RANGE? query, range is 3 for the selected
function.

0 In response to ALARMS? guery, there are no alarms on this
channel.

¢ Scientific Notation Values

+1.2345E+6 Measured value of 1.2345 x 10°

+12.345E+6 OHM Measured value of 12.345 x 10° ohms (format 2)

+1E+9 Positive overload (“OL” appears on the display).

-1E+9 Negative overload (“~-OL” appears on the display).

+9E+9 Open thermocouple indication (“otc” appears on the display).

Service Requests (IEEE-488 only) and Status Registers

Service requests let an instrument on the IEEE-488 bus get the attention of the host.
Service requests are sent over the service request (SRQ) line.

NOTE

If the instrument is in the remote siate without front panel lockout (i.e.,
REMS), a service request can be sent from the front panel by pressing

B .

If more than one instrument on the bus is capable of sending service requests, the host
can determine which instrument made the request by taking a “serial poll”. Each
instrument on the bus responds to the poll by sending the contents of its Status Byte
Register (STB). If an instrument on the bus has made a service request, the request
service bit (RQS, bit 6) of its Status Byte Register (STB) will be set to 1, identifying it as
an instrument that requested service.

The contents of the Status Byte Register (STB) are defined by the Service Request
Enable Register (SRE), Event Status Register (ESR), Event Status Enable Register
(ESE), and the output buffer. These status registers are discussed in the following
paragraphs. Figure 4-4 shows the relationship of these registers.

-
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Table 4-4. Status Byte Register

BIT NAME DESCRIPTION

0 EB Instrument Event Bt. When any bit in the Instrument 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.
When read, the Instrument Event Bit is recomputed based on the new value
from the Instrument Event Register and its mask, the Instrument Event Enable
Register,

12,3 not used

4 MAY Message Available

5 ESB Event Status Bit

6 RQSMSS | Request Service/Master Summary Status

7 not used

EVENT STATUS AND EVENT STATUS ENABLE REGISTERS

The Event Status Register (ESR) records specified events in specific bits. (See Figure
4-4 and Table 4-5). When a bit in the ESR is set (i.e., 1), the event that corresponds to
that bit has occurred since the register was last read or cleared. For example, if bit 3
(DDE) is set to 1, a device-dependent error has occurred.

The Event Status Enable Register (ESE) is a mask register that allows the host to
enable or disable (mask) each bit in the ESR. When a bit in the ESE is 1, the
corresponding bit in the ESR is enabled. When any enabled bit in the ESR changes
from Oto 1, the ESBbit in the Status Byte Register also goesto 1. When the ESR isread
(using the *ESR? query) or cleared (using the *CLS command), the ESB bit in the
Status Byte Register returns to 0.

STATUS BYTE REGISTER

The Status Byte Register (STB) is a binary-encoded register that contains eight bits.
Note that the Service Request Enabie Register (SRE) uses bits 1 through 5 and bit 7 to
set bit 6, the request service (RQS) bit, as enabled by the SRE. When the RQS bit is set
true (1), the instrument sets the SRQ line true (1), which generates a service request.

The eight bits of the Status Byte Register (as read by the *STB? query) are described in
Table 4-4.

READING THE STATUS BYTE REGISTER

The host can read the Status Byte Register by taking a serial poil or by sending the
mstrument a *STB? query. The value of the status byte is not affected by the *STB?
query.
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Table 4-5. Event Status Register

BIT

NAME

DESCRIFTION

OPC

Operation Complete. Set true {1) upon execution of the *OPC command,
indicating that the instrument has completed ail selected pending operations.

not used

Always setto 0,

Qve

Query Error. Generated true (1) by the INTERRUPTED or UNTERMINATED
message exchange state transitions, (See IEEE-488.2.) Sets the QYE bit of

the Event Status Register. Under RS-232, this causes the “?>” prompt to be

returned.

DDE

Device Dependent Error, Generated true (1) by overflows of the RS-232 input
bufter or by calibration errors. Sets the DDE bit of the Event Status Register.
Under RS-232, this causes the “i" prompt o be returned.

EXE

Execution Error. Generated true (1) by parameters out of bounds or by a valid
command that could not be processed due to an internal condition (such as
calibration commands being received when calibration is not enabled). Sets
the EXE bit of the Event Status Register. Under RS-232, this causes the "
prompt fo be returned.

CME

Command Error. Generated true (1) by syntax errors, including: unrecognized
command, incorrect command sequences, and GET messages inside a
<program message>. Sets the CME bit of the Event Status Register. Under
RS-232, this causes the “?>" prompt to be returned.

not used

Always setto 0.

PON

Power On. Set true (1) after an off-to-on transition has occurred in the
instrument's power supply.

NOTE

Changes to the status or enable registers are evaluated immediately.
Therefore, an adequate change in cause or enabling criteria will change
the status byte.

When the Status Byte Register is read, an integer is returned. This integer is the decimal
equivalent of an 8-bit binary number. Forexample, 48 is the decimal equivalent of the
binary 00110000, meaning that bit 4 (MAV) and bit 5 (ESB) are set to “1”. Bit 4
contributes integer 16, and bit 5 contributes integer 32.

If the status byte is read by serial poll, bit 6 is returned as a request service {(RQS);ifitis
read with an *STB? query, bit 6 is returned as Master Summary Status

(MSS).
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EXAMPLE EXPLANATION

*STB? Reads the Status Byte Register. Assume that “32” is returned.
Converting 32 to the binary 00100000 indicates that bit 5 (ESB) is set
to 1. To determine the event status, you would have to read the Event
Status Register in the same manner, using the *ESR? query.

SERVICE REQUEST ENABLE REGISTER

The Service Request Enable Register (SRE) is an 8-bit register that enables or disables
(i.e., masks) corresponding summary messages in the Status Byte Register (STB). The
instrument can be programrmed to make a service request on errors or when output is
available. Conditions that trigger a service request are specified by writing a
binary-weighted value to the Service Request Enable Register, using the *SRE
command.

EXAMPLE EXPLANATION

*SRE 16 Enables the generation of an SRQ when bit 4 (MAV) in the Status
Byte Register (STB)is set to 1.

16 1s the decimal equivalent of 60010000 binary. This means that bit
4 in the Service Request Enabie Register (SRE, which corresponds
to the MAYV bit in the Status Byte Register) 1s 1, and all other bits are
0.

*SRE 48 Enabies the generation of an SRQ when bits4 or 5(MAV or ESB)in
the Status Byte Register are set to 1. The binary equivalent of 48 is
00110000, indicating that bits 4 and 5 are set to 1.

If any bit in the SRE is set to I and the matching bit(s) in the STB become 1, the RQS
bit (bit 6) in the Status Byte Register (STB) is set and a service request can be generated.

Use the *SRE? query to read the Service Request Enable Register. The instrument
returns a binary-weighted integer that represents the enabled bits in the register. (The
value of bit 6 will always be zero.) Convert the returned value to binary to determine
the status of register bits.

EXAMPLE EXPLANATION

*SRE? Reads the value of the SRE Register. Assume “4” is returned.
Converting 4 to the binary 00000100 indicates thatbit 2inthe SRE is
setto L.

INSTRUMENT EVENT REGISTER

The Instrument Event Register (IER) is used in conjunction with the Instrument Event
Enabie Register (IEE) to determine the conditions under which the Instrument Event
Bit of the Status Byte Register is set. Bits used in the Instrument Event Register are
described in Table 4-6. Whenever the Instrument Event Register is read, the instrument
bits are cieared.
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Table 4-6. Instrument Event Register (IER)

NOTE

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

This register is used in conjunction with the Instrument Event Enable Register to determine the
conditions under which the Instrument Event Bit of the Status Byte is set.

BIT

NAME

DESCRIPTION

0

ALT

Alarm Limit Transition. Set high (1) when any measurement value has
transitioned into or out of alarm. Alarms are defined through the front panel or
the computer interface (ALARM_LIMIT). This bit is cleared when alarms or
review values are clearsd.

TOB

Totalize Overflow. Set high (1) when the Totalizer overflows (>65,535). This
is cleared when the Totalizer is zeroed from the front panei or set to some

cther non-overflow value (<65,538) with the computer interface TOTAL
command,

oTC

Open Thermocouple. Set high (1) when open thermocouple checking is
enabled and any thermocouple channel is measured with a source impedance
greater than 1 to 4 kilohms.

CCB

Calibration Corrupted, Set high (1} when the instrument calibration data is
carrupted. When a calibration data check shows a corruption of calibration
data, the calibration alarm bit remains set in the Instrument Status Register
until the instrument is recalibrated.

CNC

Configuration Corrupted. The instrument configuration stored in NVRAM has
been found to be corrupted. The RAM CRC is no Jonger valid.

58

not used

SCB

Scan Complete. Set high (1) when a measurement scan has been completed.

COMPUTER INTERFACE COMMAND SET

Generally, RS-232 and JEEE-488 commands are identical. A few exceptions apply
only when the RS-232 interface is active.

See Table 4-7 for a summary of computer interface commands and queries. A detailed

description of each command or query can be found in Table 4-8. (alphabetically
~arranged.)

NOTE

Computer interface command descriptions use angle brackets (< >>) to
denote a parameter that must be supplied by the user or a string that is
returned by ithe instrument.




Table 4-7. Command and Query Summary

4/COMPUTER INTERFACE

Alarms
ALARMS?
ALARM_ASSOC
ALARM_ASSOC?
ALARM_ASSOC CLR
ALARM DO_LEVEL
ALARM DO LEVELS?

Active Alarms Query
Associate Alarm Qutput
Alarm Association Query
Clear Alarm Association
Set Alarm Qutput Level
Alarm Ouiput State Query

ALARM LIMIT Set Alarm Limit
ALARM_LIMIT? Alarm Limit Assignmentis Query
Digital 'O
DIO_LEVELS? Digital VO State Query
DO _LEVEL Set Digital Output Level
Function and Range
FUNC Channel Function Definition
FUNC? Channel Function Query
RTD RO RTD lce Point (RO}
RTD_RO0? RTD lce-Point {RO) Query
RANGE? Channel Range Query
IEEE Commeon Commands {includes Status Registers)
*CLS Clear Status
*ESE Event Status Enable
*ESE? Event Staius Enable Query
*ESR? Event Status Register Query
*IDN? Identification Query
*OPC Operation Complete
*OPC? Operation Compilete Query
*RST Reset
*SRE Service Request Enable
*SRE? Service Request Enable Query
*STB? Read Status Byte Query
*TRG Trigger
*TST? Self Test Query
"WAI Wait-to-continue
IEE Instrument Event Enable
IEE? Instrument Event Enable Query
ER? instrument Event Register Query
Lock
LOCK Lock/unlock front panei control keys
LOCK? Returns instrument front pane] lock status
Measurement Rate
RATE Select Measurement Rate
RATE? Measurement Rate Query
Measurement Vaiues
LAST? Channel's Last Scan Value
MAX? Channel's Maximurm Value
MIN? Channel's Minimum Value
NEXT? Next Scan's Values
Moniter
MON Enable/Disable Monitoring
MON_CHAN? Monitor Channel Number
MON_VAL? Monitor Charinel Value
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Table 4-8. Command and Query Reference {cont)

Mx+B Scaling
SCALE_MB
SCALE_MB?

Set Mx+-B Scaling Values
Mx+B Scaling Values Query

R$-232 Commands (includes Autoprint)

LOG?
LOG_CLR
LOG COUNT?
LOG_MODE
LOG_MODE?
LOGGED?
LOG_BIN?
PRINT
PRINT?
PRINT_TYPE
PRINT TYPE?
LOCS

LWLS

REMS

RWLS

ECHO

Retrieve Logged Data Query

Clear Logged Scans

Logged Scan Count Query

Action when Internal Memory is Full
Action when Internal Memory is Full Query
Retrieve Scanned Data Query
Binary Upload of Logged Data
Data Logging Enable/Disable

Data Logging Query

Set Data Logging Type

Data Logging Type Query

Local without Lockout

Local with Lockout

Bemote without Lockout

Remote with Lockout
Enable/disable echoing

Response Format
FORMAT
FORMAT?

Response Format
Query Response Format

Review Array

REVIEW CLR Clear Review Values
Sean

INTVL Set Scan interval

INTVL? Scan Interval Query

SCAN Enable/Disable Scanning

SCAN? Return Scan Status

SCAN_TIME? Time of Scan

Temperature Unit
TEMP_CONFIG
TEMP_CONFIG?

Temperature Configuration
Temperature Configuration Query

Time/Date
DATE Set Date
TIME Set the instrument clock.
TIME_DATE? Retrieve Time and Date
Totalizer
TOTAL Set Totalizer Count
TOTAL? Totalizer Value Query
TOTAL_DBNC Set Totalizing Debounce
TOTAL_DBNC? Totalizer Debounce Query
Triggering
TRIGGER Select Trigger Type
TRIGGER? Trigger Type Query




4/COMPUTER INTERFACE

Table 4-8. Command and Query Reference

*CLS Clear Status

Clears all event registers summarized in the status byte, except for Message
Availabie, which is cleared only # *CLS is the first message in the queue.

*ESE Event Status Enable

Sets the Event Status Enable Register to the given value,

*ESE «values

<vaiue> = {0 .. 255)

This is 2 mask for the Event Status Register and is the first step in determin-
ing which Events may issue an SRQ. The mask selects which events may set
the Event Status Bit of the Status Byte. If the vaiue is not in the range O to
255, an Execution Error is generated.

*ESE? Event Status Enable Query
Returns an integer representing the present value of the Event Status Enable
Register.

*ESR? Event Status Register Query

First returns an integer representing the value of the Event Status Register,
then clears the register.

“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

Manufacturer's name {(FLUKE).

Instrument model number (2620A or 2625A).
0

‘Firmware revision levels.

W N -

As an example, for main software version M2.41, display software version
D1.3, A/D software version A2.7, the response would be:

FLUKE,2620A,0,M2.41 A3.7 D1.3
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Table 4-8. Command and Query Reference (cont)

*OPC Operation Complete

Causes the instrument to generate an Operation Complete when parsed.

*OPC? Operation Complete Query

Causes the instrument to place an ASCli 1 in the output queue when parsed.

*RST Reset

Performs a Configuration Reset. See Table 3-1. The computer interface
parameters (R5-232 and IEEE-488) are not changed. Also, the Status Byte
and Event Status Registers are not changed, and calibration data is retained.

*SRE Service Request Enable
Sets the Service Request Enable Register to the given value.
"SRE <value>
<value> = (0 .. 255)

If the value is greater than 255, a Command Error is generated. The value of
bit 6 is ignored, since it is not used by the Service Request Enable Register.

*SRE? Service Reguest Enable Query

Returns the integer value of the Service Request Enable Register, with bit 6
setto 0.

*STB? Read Status Byte Query

Returns the integer vaiue of the Staius Byte, with bit 6 as the master summary
bit. Note that a serial poll retumns bit 6 as the RQS message.

*TRG Trigger

When parsed, this command causes the instrument to request a Single Scan.
if a scan is already in progress when this command is parsed, an additional
scan is not executed.
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Table 4-8, Command and Query Reference (cont}

*TST? Self Test Query
Causes internal self tests to be run. Results are retumed as a binary-encoded
integer. Self tests do not require any user interaction. Following the seff tests,
the instrument is initialized to the Configuration Reset conditions {see Table 3-
1.) The binary coding is:

BINARY

BIT | VALUE ERROR

0 1 ROM test failed (bad CRC)

1 2 External RAM test failed

2 4 Internal RAM test failed

3 8 Display self test failed

4 18 Display bad or not installed

5 32 Instrument configuration corrupted

8 64 EEPROM instrument configuration bad

7 128 EEPROM calibration data bad

8 256 A/D bad or not installed

9 512 A/D ROM test failed

10 | 1024 A/D BAM test failed

11 2048 AD self test failed

12 | 4096 Memory RAM test failed (2625A only).
*WAI Wait-te-continue

This command is accepted by Hydra, but has no effect. *“WAI is required by
the IEEE-488.2 standard, bul is non-operational in Hydra.

ALARMS? Active Alarms Query

Returns alarm status for the indicated channei(s). The value reiurned
represents data frorm the most recent scan. The most recent scan is the scan
in progress of, if scanning is not in progress, the last completed scan.

ALARMS? «<channel>
<channel> = (0..20)

if the channel specification field is left blank, values for all defined channels
are returned (values for channels defined as OFF are not included.) An
Execution Error results if a request is made for a channei defined as OFF, the
channel specified is invalid, no scan measurements have been made, or
review values have been cleared.

Data is returned as comma-separated integer values, indicating which limits
were in alarm when last scanned. The returned values are interpreted as
follows:
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Table 4-8. Command and Query Reference (cont)

neither limit is in alarm and/or alarm(s) not defined
Limit *1” in alarm

Limit "2” in alarm

Limit “1” and Limit “27 in alarm

WA == O

i measurements are not active, the last known value is returned. The value ¢
is returned for measured channels that do not have alarms defined.

For alarm status of all defined channels {no channel specification made),
undefined (OFF) channels are not included. For each defined channel, an
integer value {0, 1, 2, or 3) is returned. Commas separate integers for different
channels, and no blank spaces are included. For exampie, if channel 1 has no
alarm, channel 12 has Limit “2” in alarm, channel 13 has Limit “1” and Limit *2”
in alarm, and channel 14 has Limit “1” in alarm, the return is “0,2,3,1".

ALAHM_ASSOC

Associate Alarm Output

For the indicated channel and alarm limit, associate the given digital output
line.

ALARM_ASSOC <channel> <limit_num>,<DO_fine>

<channel> = (4 .20}
<limit_num> = 12
<DC_line> = ©..7)

Any other value or use of an invalid channel causes an Execution Error to be
generated. if an association already exists for the specified channel and limit,
executing this command revises the association. When switching alarm
associations, the output being left (switched away from} is set to a high {non-
alarm) state. To set multiple channels to a single DO_line, issue this
command for each association to be made.

ALARM_ASSOC?

Alarm Association Query
Returns alarm output association for the indicated channel and alarm limit.
ALARM_ASSO0C? «<channels,<limit_nums>

<thannel>
<imit_num>

(4 ..20)
12

1l

Returns the digital output line number associated with the indicated atarm
limit. An Execution Error is generated if no output is associated with this atarm
limit, # invalid channel numbers are used, or if fimits other than 1 or 2 are
used.
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Table 4-8. Command and Query Reference (cont)

ALARM_ASSOC _CLR  Clear Alarm Association

Clear the digital output association for the indicated channel and alarm fimit.

ALARM _ASSOC_CLR <channeb, <liimit_nums

il

<channel> {4 .. 20)
imit_num> = 12

When the asscciation is cieared, the output pin is left in a high {(non-alarm)
state. If the alarm limit specified is not 1 or 2, or if the channe! is invajid, an
Execution Error is generated.

ALARM_DO_LEVEL Set Alarm Output Level
Set or clear the indicated alarm digital output.
ALARM_DO LEVEL <DO_tine>,<DC_states

<DO_line>
<D0 _states

0.3
1 (high) O {low)

§

Alarm outputs 0-3 correspond to channels 0-3, respectively. If the digital
output fine requested is not in the range 0 through 3, an Execution Error is
generated. if the DO_state specified is not 1 (high) or © ({low), an Execution
Error is generated.

ALARM_DO_LEVELS? Alarm Output State Query

Returns digital output levels for the four alarm digital outputs.

Returns an integer value representing the state of each of the digital /0 lines.
The low order four bits are the status of the alarm digital outputs; 0 indicates
line is low (in alarm), and 1 indicates line is high (not in alarm). These iowest

1 four bits correspond to alarm digital outpuls 0 through 3, which are

..... permanently associated to channels 0 through 3, respectively. A value of 15
indicates that all alarm outputs are in the non-alarm (high) state.

ALARM_LIMIT Set Alarm Limit

Store alarm lmit information for the indicated channel and limit. The fields to
be given (in order) are:

ALARM_LIMIT «<channels>, <limit_nums,<senses,<value>

<channel> = {C..20}

<imit_num> e 12

<sensex = HI LO OFF

<value» = Signed numeric quantity
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Table 4-8. Command and Query Reference (cont)

A Command Error is generated if a value is supplied when the sense is OFF.
An Execution Error is generated under any of the following circumstances:

« <value> is outside the range £9999.9 Mega (E+6).
« <channels, <limit_num:, or <sense> are not specified from the given list.
» A <channel> that is defined as OFF is specified.

Note that old alarm settings for a channel are lost when the function for that
channel is changed.

ALARM_LIMIT?

Alarm Limit Assignments Query
Return alarm iimit data for specified channel and limit.
ALARM_LIMIT? <channels,<limit_num:>

<channel> = (0..20)
<limit_num> 12

il

Returns HI, LO, or OFF, indicating the sense of that limit. For Hi or LO limits,
the value is returned in scientific notation format with five digits of resoclution. i
the channel specified is invalid, or the requested limitis not 1 or 2, an
Execution Error is generated.

Remember that old alarm settings for a channel are lost when the function for
that channel is changed.

DATE

Set Date

Set instrument calendar values.
DATE <meonth>, <date>,<years>

l

<month> 1..12)
«date> (1.31
<year> = {00 ..99)

Invalid values generate an Execution Error.

DiO_LEVELS?

Digital VYO State Query

Returns digital input and cutput levels for the eight configurable digital 1O
lines.

Returns an integer value representing the actual states of the digital 1/0 lines.
The low-order eight bits are used 1o indicate the status of each configurable I/
O line (0 indicates low; 1 indicates high.} Bits ¢ through 7 correspond o /O
lines O through 7. The highest possible integer value is 255, indicating that alt
eight digital ¥O lines are set high.
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Tabie 4-8. Command and Query Reference (cont}

NOTE
The digital /O line levels returned by the DIO_LEVELS? query may not match
the levels set with the DO_LEVEL command. Lines that were set to 1 {(high)
may have been externally driven low. The DIO_LEVELS? query causes the
actual state of the lines to be read.

PC_LEVEL

Set Digital Qutput Levei
Set or clear the indicated digital output.
DO_LEVEL <DO line>, <D0 _states

<D0 fine> G..7)
<DO_state> = 10

if the digital output line requested is not in the range O through 7, an Execution
Error is generated. If the DO_state specified is not 1 (high) or 0 {low), an
Execution Error is generated.

Low is the active alarm state. At power up, all digital outputs are set high.

ECHO

Enable/Disable RS-232 Echo Mode (RS-232 only)
ECHO <1 0>

1 = Turn RS-232 echoing on.
0 = Turn RS-232 echoing off.

If the IEEE-488 interface is selscted, use of ECHO resuits in an execution
errer.

FORMAT

Response Format

Set the output format type.
FORMAT < _type>

< _type>= 12

The default is 1, which is IEEE-488.2 compatible. Since no measurement
units are aliowed in IEEE, an alternative (2) is provided, When format 2 is in
effect the responses are no longer iEEE-488.2 compatible. The primary use
for format 2 is with RS-232, as it provides a means of recording the units with
the measurement vallue. Any parameter other than 1 or 2 causes an
Execution Error to be generated. The units strings used are as follows:
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FORMAT?

MEASUREMENT | UNITS STRING

Scaled "MX+B~

Volts DC “WDC"
Volts AC “VAC”
Resistance “OHMS”
Frequency “HZ”
Temperature "G
Temperature =

Query Response Format
Returns the format presently in use:
1 The default. IEEE-488.2-compatible. No measurement units are allowed.

2 Responses are not IEEE-488.2-compatibie, allowing a means of
recording the units with the measurement vajue.

FUNC

Channel Function Definition

Define the measurement function and range for the indicated channel.
Aftempting to use the FUNC command when measurements are active
results in an Execution Error.

NOTE
Sucecessiul execution of the FUNC command clears any alarm limits and
scaling values for this channel. Therefore, you must define a channef's
function before setting alarm limits and/or scaling values for that channel,
Also, the FUNC command clears all values in the Review array.

FUNC <channel>,<OFF>

FUNC <channel>,<VAC VDC FREQ>,<range>

FUNC <channel>,«OHMS>, <range>,<terminalss

FUNC <channek,<TEMP=,<thermocouple type>

FUNC <channel>,<TEMP>,<PT>, <terminals»

<channel> = {0.20)

if the channei number is invafid, an Execution Error is generated.

<functions = VAC VDO OHMS FREQ TEMP OFF

if the function is OFF, any additional supplied parameters generate a
Command Error.

<ranges = AUTO (1 .. 8) {Thermocouple/RTD_type)
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Ranges for VAC, VDC, OHMS, and FREQ are listed in the following table.
Enter AUTO to select autoranging. Use of any other vaiues causes an
Execution Error.

RANGE VOLTAGE OHMS FREQUENCY
1 300 mVy 3000 900 Hz

2 3V 3k 9 kHz

3 30V 30kQ 90 kHz

4 150/300 V 300 kQ 900 kHz

5 Error 3IMQ 1 MHz

6 Error 10 MQ Error

For temperature functions, the “range” is a thermocouple
type (J,K E, T, N, R, 8, B, C}or DINAEC 751 RTD {PT).

Use of any other value causes an Execution Error.

<terminals> = 2 {2-terminal)
4 {d-terminal)

Specification of terminals is necessary when the function type is OHMS or
when an RTD temperature measurement is being defined. When this field is
called for, a value must be supplied, or a Command Error is generated.
Defining a 4-terminal channel (1 through 10) avtomatically sets the additional
channel (11 through 20) to OFF.

if a value is supplied in this field when i is not necessary, a Command Error is
generated. An Execution Error is generated if values other than 2 or 4 are
used.

FUNC?

Channel Function Query
Return the function for the indicated channel.
FUNC? <channel>

<channel>

tt

{0..20)

[f the channel indicated is invalid, an Execution Error is generated. For valid
channels, two or three comma-separated data fields are returned. One of the
following function definitions is returned in the first data field:

TEMP, VAC, VDC, OHMS, FREQ, OFF

For a 4-terminal configuration, two channels are used. For the lowar channel,
the instrument responds to FUNC? with OHMS or TEMP in the first field. For
the upper channel {lower channe! +10}, the instrument responds with OFF in
the first field.
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The second data field indicates the range when afunction has been chosan. ifthe channal
is set up to autorange, AUTC is returned. if the function is TEMP, the thermocouple/
RTD_type is returned in this field. if the function is OFF, there is no range data returned.

If the type is OHMS or RTD-temperature, a third field is included to indicate the number
ofterminals used. See the Channel Function Definition (FUNC) command for a definition
of the data returned for the range and number-of-terminals fields.

IEE Instrument Event Enable

Sets the Instrument Event Enable Register to the given value.

IEE <values
<value> = (0 .. 255)

This is a mask for the Instrument Event Register and is the first step in determining which
conditions may issue an SRQ. The mask selects which conditions may set the Instrument
Event Bit of the Status Byte. If the valus is not in the range 0 to 255, an Execution Error
is generated.

iEE? Instrument Event Enable Query

Beturns the present value of the Instrument Event Enable Register as an integer,

IER? Instrument Event Register Query

Reaturns the value of the Instrument Event Register as an integer, then clears all bits.

INTVL Set Scan Interval

Set scan interval time.

INTVL <hourss, <miinutess,<secondss

<hours> = 0.9
<minytess = {0..99)
<seconds> = {0..99)

An Exscution Enor is generated i values outside the specified ranges are used or i
measurements are active,

INTVL? Scan Interval Query

Beturn scan interval time. Returns three values: hours, minutses, andseconds. | :

LAST? Channel's Last Scan Value

Returns value(s) for channels measured in the most recent scan. The value returned
represenis data from the most recent scan. The mostrecent scan is the scan in progress
ot, if scanning is not in progress, the last completed scan.

LAST? «channek
<channel> = {0.20)

Returns measurement values for sither the indicated channel or all defined channels. K
the channel specification field is left blank, values for all defined channels are returned
(values for channels defined as OFF are not included.) An Execution Error results if a
request is made for a 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.
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Theresponse is a signed number with decimal point and exponent. For slow scanning rate,
5 digits are retumed {+/- XX XXXE+/-X); for {ast scanning rate, 4 digits are returned (+/-
XX XXE+/-X). The range setting determines placement of the decimal peint.

For values of all defined channels (no channel specification made), undefined {CFF)
channels are not included. For each defined channel, a separate signed number with
decimal point and exponentisreturned. Commas separate numbers for different channels,
and no blank spaces are included.

LOCK Lock the instrument front panel so that only use of the arrow Keys and the simultaneous
use of frxc] and (wes] are recognized. The foliowing LOCK commands are recognized:
LOCK O  Unieck
LOCK 1 Lock and begin review. If the instrument is no in review, a review is begun
{even if there are no defined channels.)
LOCK 2  Monitor lock. If the instrument is not already in moniior, an Execution Erroris
generated.
The three LOCK states are non-velatite. If power is interrupted, the instrument retains the
last LOCK setting.
LOCK? Retrieve instrument front panel lock status.
0, 1, or 2 is returned, identifying the state set with the LGCK command.
LOCS Local without Lockout (RS-232 only)

" Enterthe IEEE-488.1 local without front panel iockout (LOCS) state. Allfront panel buttons
are enabled, andthe REM annunciator is notlit. This is the state assumed by the instrument
at power-up reset.

If this command is used with the IEEE-488 interface, an Execution Error is generated.
LOG?

Retrieve Logged Data Query (RS-232 only)

Return the oldest logged scan values for all configured channels and remove them from
storage. This query is valid during scanning. The remaining count of stored scans
{LOG_COUNT?) is decremented by 1. Channels defined as OFF are not included, [ there

are no {more) logged scans or if the instrument is a Hydra Data Acquisition Unit, an
Execution Error is generated.

The response includes the following information:
* Date and time at the start of the logged scan.

Date and time are refurned as integer values. For example, returned values of
“20,32,44,5,18,80" signify May 18, 1990 20:32:44,

¢ Values for the channels measured.
The measurement data is returned as a list of scientific notation values, separated by

commas. For example, “4+3.4567E-3,-4.98786E+6" are valid measurement values. f the

fast measurement rate is used, the values have one less digit of resolution {"+3.457E-3,
-4.988E+87).

If you are using the RS-232 interface format 2, valid data responses would include:
+894.45E+3 OHM,-9.1234E-3 C.

* State of the Digital /O lines and fotalize count at the end of the scan.

Two values are returned. The first is an integer in the range 0 through 15, identifying the

four alarm output states. The second is an integer in the range C through 255, identifying
digital I/O line states.
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The Totalizer count is returned as a scientific notation value in the range 0 through 65535
{00.000E+3 through 65.5355+3). If the Totalizer has overflowed, a value of 1E+9 is
returned.

An Execution Error is generated if this query is used with the IEEE-488 interface.

The following example shows the type of data received in response to LOG?. Thefirst line
shows time and date, The second line shows measurement values. The third line shows
alarm outputs state, DIO state, and totalizer value. Note thatthe actual response combines
all this information on one line; three lines are shown here for presentation clarity,

16,15,30,10,3,90,
-034.53E-3,+09.433E+0,+00.433E+0,+409.434F4+0,4+00.434FE 3.0,

15,255,+00.00CE+3
LOGGED? Retrieve specified scan data from memory {(RS-232 only)
LOGGED? <indexs
<indexs = {1, 2047)
Scan data is not removed from memory with this query. Use of <index> values outside the
range causes an Execution Errer. Use of <indexs vaiues withinthe range and have no data
stored will also cause an Execution Error. An Execution Error is generated if the
instrument is a Hydra Data Aquisition Unit.
Scan data is returned in the same format as for the LOG? query.
LOG_BIN? Binary Upload of Logged Data (RS-232 only)
For quick upioad of logged data from z 2625A. See Appendix F. An Execution Error is
generated if the instrument is a Hydra Data Acquisition Unit, or <index> is cut of range or
invalid.
LOG_BIN? <index>
LOG_CLR Clear Logged Scans (RS-232 only)
Clear all stored scan data. An Execution Error is generated if the instrument is a Hydra
Data Acquisition Unit.
LOG_COUNT? Logged Scan Count Query (R5-232 only)
Return the number of stored scans. Retums an integer vaiue representing the number of
scans presently stored in memory. The maximum value that can be returned is 2047; 0
indicates that there are no stored scans. An Execution Error is generated i the instrument
is a Hydra Data Acguisition Unit.
L.OG_MODE Determines treatment of new scan data when mermory is full (RS-232 only)
LOG_MODE <modes
0 Wrap around. When memory is full, oldest scans are discarded to make room for new
scans. This is the default mode.
1 Discard newscans. New scans are stored only when memory becomes available. (See
LOG? and LOG_CLR.)
The LOG_MODE setting is nen-volatile and cannot be changed from the instrument front
panel. An Execution Error is generated if the instrument is Hydra Data Acquisition Unit.
LOG_MODE?

Query treatment of new scan data when menory is full {R5-232 only)

Cor 1is returned, signifying the mode set with the LOG_MOCDE command. An Execution
Error is generated if the instrument is a Hydra Data Acquisition Unit.




4/COMPUTER INTERFACE

Table 4-8, Command and Query Reference {cont)

LWLS

Local with Lockout (RS-232 only)

Enter the IEEE-488.1 local with front panel lockout (LWLS) state. Al front
panel buttons are disabled. The REM annunciator is not lit.

if this command is used with the IEEE-488 interface, an Execution Error is
generated.

MAX?

Channei's Maximum Value

Returns maximum value(s) for channels measured in the most recent scan.
The value returned represents data from the most recent scan. The most
recent scan is the scan in progress or, if scanning is not in progress, the last
completed scan.

MAX? <channel>
<channel> = {0.. 20}
Leave the channe! specification field blank if values for all defined channels

are desired. An Execution Error results if a request is made for a channel
defined as OFF, the channel specified is invalid, the channel specified has

been set up but not yet measured, or Beview array values have been cleared.

The response is a signed number with decimatl point and exponent. For slow
scanning rate, 5 digits are returned (XX XXXEEX); for fast scanning rate, 4
digits are returned XX XXELX). The range setting determines placement of
the decimal point.

For maximum values of all defined channels (no channel specification made),
undefined (OFF) channels are not included. For each defined channel, a
separate signed number with decimal point and exponent is retumed.
Commas separate numbers for different channels, and no blank spaces are
included.

MIN?

Channel's Minimum Value

Returns minimum value(s) for channels measured in the most recent scan.
The value returned represents data from the most recent scan. The most
recent scan is the scan in progress or, if scanning is not in progress, the last
completed scan.

MIN?  <channel>
<channel> = {0..20)

If the channei specification field is left blank, values for all defined channels
are returned. Channels defined as OFF are not included. An Execution Error
results if a request is made for a 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,
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The response is a signed number with decimal point and exponent. For slow
scanning rate, 5 digits are returned {(£XX XXXELX); for fast scanning rate, 4
digits are returned (RXOUXXEXX). The range setting determines placement of
the decimal point.

For minimum values of all defined channels {no channel specification made),
undefined {OFF) channels are not included. For each defined channel, a
separate signed number with decimal point and exponent is returned,
Commas separate numbers for different channels, and no blank spaces are
included.

MON

Enable/Disable Monitoring
This command performs the same function as @ on the front panel.

MOCN 1,<channek- Enables monitoring of given channel (if monitoring
is disabled).

Changes monitored channel (f monitoring is
already enabied).

MON 0 Disables monitoring.

The <channel> parameter can be 0 through 26. A command error is
generated if no <channel> parameter is given when enabling moniforing. If the
channel to be monitored is invalid or defined as OFF, or if values other than ©
or 1 are given, an Execution Error is generated.

The MON and SCAN commands work in conjunction with the front pane!
contrals. 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 panel @ and E""] buttons work only when the lockout state is LOCS.

MON_CHAN?

Monitor Channel Number

This query asks for the number of the presently defined monitor channel.
monitoring is not active, an Execution Error is generated.

MON_VAL?

Monitor Channel Value

This query asks for a measurement on the monitor channel. if menitoring is
not active, an Execution Error resulis.
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NEXT?

Next Scan's Values

The NEXT? query returns data values for the next scan to complete. If a scan
is in progress when the NEXT? query is processed, the data values returned
are from the scan in progress. If a scan is not presently in progress, the
NEXT? query waits for data to become available. When scanning is occurring,
use the NEXT? query to return data from each scan.

NEXT? returns comma-separated information for the date and time at the start
of the next measurement scan, the values for channels measured, the state of
the Digital /O lines, and the totalize count.

The time and date are returned in the following order: Hours {0-23), Minutes
(0-59), Seconds {0-53), Month (1-12), Date (1-31), Year (0-99)

Measurement data is returned as a list of scientific notation values. For an
overioad {OL), “1E+9” is returned. Hf an ocpen thermocouple is detected,
“E4+9" is returned.

Alarm oulput and digital 10 valuses are refurned as integer values. The
Totalizer value is returned as a scientific notation value.

Channeis defined as OFF are not included. If all channels are defined as OFF,
an Execution Error is generated.

PRINT

Data Logging Enabie/Disable {RS-232 only}
Turn data logging on or off,

PRINT <state>
<state> = 1 {on) O {off}

An Execution Error is generated if any other value is used or i this command
is used with the IEEE-488 interface.

PRINT?

Data Logging Query (RS-232 only}

Return the status of data logging. Returns 0 (OFF) or 1 (ON).
An Execution Error is generated if this query is used with the IEEE-488
interface.

PRINT_TYPE

Set Data Logging Type (RS-232 only)

Enable internal Memory Storage or Autoprint and set the type of scan data
logged.
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PRINT_TYPE <destinations,<type>

<destination> = O (PRINT SCANS)
1 (STORE SCANS)
2 (BOTH)

<type> = 0(ALL)

1 {channel in ALARM)
2 {channel had alamm TRANSItion)

An Execution Eror is generated if any other value is used, i this command is
used with a 2620A and you atternpt to select STORE SCANS or BOTH.

The Hydra Data Logger can hold 2047 scans, with each scan containing 21
chanrels of data. Refer to “List Button Functions” in Section 3 for an exampie
of some printed scans.

PRINT_TYPE?

Data Logging Type Query (RS-232 anly)

Returnthe Autoprint or internal Memory Storage type and the type of scan data
logged. Returns 0 (AUTOPRINT)}, 1 (STORE), OR 2 (BOTH), and 0 (ALL), 1
{ALARM), or 2 (TRANS). For example, “1,0” could be retumed, signifying that
all scan data is sent to internal Memory Storage.

An Execution Errer is generated if this query is used with the IEEE-488
interface.

RANGE?

Channei Range Query

Returns the range used for the most recent scan involving this channel. The

most recent scan is the scan in progress or, if scanning is not in progress, the
last completed scan.

This is the range presently in use for channels set up to autorange. Note that

measuremerts on the monitor channel do not affect the response to this
command.

RANGE? <channel>
<channel> = {0..20)

ifthe channel specification field is left blank, values for all defined channels are
returned. Channels defined as OFF are not included. An Execution Error results
if @ 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. The range value
returned is the measurement range and is not affected by Mx+B scating.

Temperature functions (thermocouple and RTD) have only one range, which s
considered fixed {1).
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For each defined channel, an integer value (1-8) is returned. Commas
separate integers for different channels, and no blank spaces are included.
For example, if channel 1 last used the 30V range during a scan
measurement, channel 11 used the 3 M2 range, channel 12 used the 900 Hz
range, and channel 13 measured a thermocouple, the response is “3,5,1,1".
Refer to the FUNC description for range definitions.

RATE Select Measurement Rate

Specify the measurement rate. Successful execution of this command clears
all values in the Review array.

RATE  <rate>»
<rate> = 0 {siow) 1 (fast}

An Execution Error is generated if the argument is not O or 1 or if
measurements are active.

RATE? Measurement Rate Query
Return measurement rate for the instrument.

Returns 0 {SLOW) or 1 (FAST).

REMS Remote without Lockout (RS-232 only)

Enter the IEEE-488.1 remote without front panel lockout (REMS) state. The
RBEM annunciator is {it, and only the following three front panetl butions are
now active {with special REMS functionality):

E"‘] triggers a single scan.
generates a service request.
(3] returns the instrument to normal front panel control.

if this command is used with the IEEE-488 interface, an Execution Error is
generated.

REVIEW_CLR Clear Review Values

Clear all minimum, maximum, and last values (all channels) in the Review
array. (It is not possible to selectively ciear individual entries in the Review
array.} The Review clearing operation is carried out only at the completion of
any scan in progress.

Clearing the Review array also clears all alarm status.
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RTD_RO RTD Ice Point (R0)
For the indicated channel, store the numeric data as RTD RO. Successiul
execution of this command clears all Review array values (all channels.)
RTD_RO<channels, <R0>

<channels = (0..20)
<R0> 0 <= RO <= 999.99

An Execution Error is generated if the RO value supplied is not within the
indicated range, the channel specified is invalid, the channel is not defined as
R7TD temperature, or measurements are active,

RTD_R0? RTD tce-Point (R0) Query
Return RTD RO (ice-point resistance) value for the indicated channel.
RTD_Ro0? <channek

<channek = {0..20}

If the channel number is invalid, an Execution Error is generated. if a channel
is defined OFF, or if no change has been made to R0 for a channel, the value
*100.00" is returned.

RWLS Remote with Lockout (R$-232 only)
Enter the IEEE-488.1 remote with front panel lockout (RWLS) state, All front
panel buttons are disabled, and the REM annunciator is lit.
If this command is used with the IEEE-488 interface, an Execution Error is
generated.

SCALE_MB Set Mx+B Scaling Values

Set the M and B scaling values for the indicated channel, and display the
results of the Mx+B calculation in the indicated display range. Successful
execution of this command clears all values in the Review array (all channels.)

SCALE_MB <channel>,<M_value>,<B_value>,<disp_ranges

<channel> = (G .. 20)

<M_value> e signed numeric quantity

<B_value> = signed numeric quan<disp_range> = {18}
<disp_range> = {t. 16}
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CODE | DISPLAY MAX CODE | DISPLAY MAX

OFFSET OFFSET
VALUE VALUE

1 0.0000 m 0.01 9 0.0000 k 1.0E4

2 00.000 m 0.1 10 00.000 k 1.0E5

3 000.00 m 1.0 11 000.00 Kk 1.0E6

4 0000.0m 1.0 12 0000.0 k 1.0E6

5 0.0000 x1 10.0 13 £.0000 M 1.CE7

8 00.000 x1 100.0 14 00.000 M 1.0E8

7 000.60 x1 1060.0 15 000.00 M 1.0E9

8 0000.0 x1 1000.0 16 0000.0 M 1.0E10

When M=1 and B=0, Mx+B scaling is effectively nonexisternt. The values for M
ard B must be in the span +8999.9 Mega (E+6}.

An Execution Error is generated for any of the following:

+ Invalid entries for channel number, M or B vaiues, ordisplay range code are
used.

+ Therange required by the Bvalue is largerthan allowed by the display range
code.

»  The channel is defined as OFF.
+  Measurements are active,

Mx+B scaling values for a channet are automatically reset to 1 {M) and 0 {B)
when the function for that channel is changed.

SCALE MB? Mx+B Scaling Values Query

Return the M and B scaling values for the indicated channel.

SCALE_MB? <channel>
<thannei> = 0 .. 20}

i the channel number given is invalid, an Execution Error is generated.
Femember that Mx+ B scaling values are automatically resetto 1 (M) and 0 {B)
when the function for that channel is changed.

This command returns three values, The first two are the M and B vaiues for
the charmnel indicated, evers when M=1 and B=0 or the funiction is defired as
OFF. These first two values are returned in M and B order and in scientific
notation format with five digits of resolution. The third value returned indicates
the Mx+B resultant display range.

SCAN Enable/Disable Scanning

This command performs the same function as on the front panel.

SCAN 1 Enable scanning.

SCAN Q Disable scanning (any scan in progress is completed first.)
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it 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 inconjunction with the front panel controls.
The Monitor and Scan functions can be enabled or disabled {rom either the front
panel or the computer interface. The most recently specified moniter channel
{from front panel or computer interface) becomes the one channel monftored.

Front panel E““j and @ buttons work only when the lockout state is LOCS.

SCAN?

Return scan status. f ascanisinprogress, a“17is returned atthe end of the scan.
{Aresponse delay may occur if SCAN? is sent early in ascan.) Thisfeature allows
synchronization for other commands that would not be recognized if received
during a scan. For example, SCAN?;*TRG could be used to trigger a new scan
after completion of the current scan. Otherwise, a2 *“TRG command sent while a
scan is in progress would be discarded. If a scan is not in progress, a “0” is
returned immediately.

SCAN_TIME?

Time of Scan

Returns vaiues indicating the ime and date at start of last scan. Uses the same
formatand orderasthe TIME_DATE? query. The datais returned in the fellowing
order: Hours {0-23), Minutes (0-59), Seconds (0-58), Meonth {1-12), Date (1-31),
Year (0-99). Setting of time does not include seconds, but retrieval of time does.

TEMP_CONFIG

Temperature Configuration

Settemperature configuration using the given value. Successiul execution of this
command clears all Review array values (ali channels.)

TEMP_CONFIG <values

<values = encoded bit fields

Use the lowest two bits of the value given as individual fiags to specily the
temnperature configuration. Therefore, the value given must be in the range from
0 through 3 or an Execution Error is generated. These settings affect every
channel; they cannot be set for each channel individually. if this command is
attempted when measurements are active, an Execution Error results.

BIT NUMBER VALUE MEANING
0 0 °C
1 °F
1 0 Disable open thermocouple detection
1 Enable open thermocoupie detection

TEMP_CONFIG?

Temperature Configuration Query

Response 1o this query corresponds fo settings made with the TEMP_CONFIG
command, as follows:
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BIT NUMBER VALUE MEANING
0 0 °C
1 °F
1 0 Disable open thermocouple detection
1 Enable open thermocouple detection

TIME

Set the instrument clock.

TIME <hours>,<minutes>

<hourss =
<Minutess> =

{0 .. 23} (24-hour scale, 18:00 = 6:00 pm).
{0..59}

Invalid values generate an Execution Error.
Seconds are automatically set to 00 with the TIME command.

TIME_DATE?

Retrieve Time and Date

Returns comma-separaied integer values for time, date, and year as

maintained by the instrument clock. These returned values use the TIME and

DATE command integer formats as foliows:

hours (-23
minuies 0-59
seconds 0-59
month  1-12
day 1-31
year 00-99

Seconds are returned, but cannot be set other than to 0C.

TOTAL

Set Totalizer Count

Give the Totalizer count a new initial value.

TOTAL <t_value>
<t_value>

il

{0 .. 65535}

i the value is not in the range ¢ through 65,535, an Execution Error is

generated.

Clear the Totalizer count by setting the Totalizer to zero (0).
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TOTAL?Z Totalizer Value Query
Returns the value of the present Totalizer count. Eormat of the value is
+00.000E+3. When the Totalizer has overfiowed, the value returmned is
+001.00E+9.

TOTAL_DBNC Set Totalizing Debounce

Set totalizing input debounce state.

TOTAL_DBNC  <dbnc_states
<dbnc_states = 1{on) C(cff)

Use of any other value causes an Execution Error to be generated. At initial
power up, totalize debounce is disabled (0).

TOTAL_DBNC?

Totalizer Debounce Query

Returns the totalizing input's debounce state as an integer. When disabled,
the respense is 0, indicating debounce is not in use. When enabled, the
response is 1, indicating debounce is being used.

TRIGGER

Select Trigger Type
Select the type of scan triggering.

TRIGGER <trig_type=
<trig_type> = C(off) 1{on) 2 (alarm)

Off (0) signifies that external triggering is disabled. Only normal scan interval
triggering can be used. i the scan interval is 0, continuous scanning results.

On (1) means that external triggering is enabled. An acceptable low input on
the External Trigger input (TR terminal on the rear panel) then affects
scanning as follows:

- If the instrument is in Inactive Mode or Menitor Mode, the fow input enables
scanning. When the TR input returns tc high, scanning is disabiled.

- If scanning is already enabied, the external trigger requests a singte scan.
This request is ignored if a scan is presently in progress.

Alarm {2) signifies that an alarm condition on the monitor channel triggers a
single scan. When the scan is completed, the Monitor function is resumed.
This cycle repeats as long as the alarm condition is encountered on the
monitor channel. The external trigger input is disabled. The *TRG and GET
coremands can still be used.
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Table 4-8. Command and Query Reference {cont}

if the type given is not one of the listed values, an Execution Error is
generated.

TRIGGER? Trigger Type Query

Returns an integer representing the present trigger type:

0 {off)
1 {on)
2 {alarm)
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Section 5
Additional Considerations

INTRODUCTION

Section 5 discusses some topics that will help you use the instrument more effectively.
These considerations assume that you are familiar with the basic operation of the
instrument and have some basic understanding of electronics.

MEASUREMENT RATE

The two measurement rates provide a choice of maximum accuracy and noise rejection
(slow rate) or maximum throughput (fast rate). The selected rate appliesto all channels
on the instrument. Therefore, your rate seiection will be based on overall consideration
of the speed and accuracy you need.

Exact measurement rates vary somewhat by type of measurement. Refer to Appendix
A, Specifications for complete measurement rate information.

ADVANCED TRIGGER MECHANISMS

Normally, the built-in scan interval timer controls when scan measurements are taken.
However, two additional mechanisms are available for activating scans:

1. An external trigger signal, connected at the rear panel “TR” input.
2. Anp alarm condition on the Monitor channel.
NOTE
These two additional trigger mechanisms are mutually exclusive.

The External Trigger input and Monitor-Alarm trigger can be enabied from the fromt
panel or through computer interface commands.

5-1
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Front Panel Trigger Control

To access the trigger controls from the front panel, select TRIGS ( ). Then
press or to cycle through the choices for trigger types:

OFF Both External and Monitor-Alarm triggers are disabled.
On The External Trigger input is enabled.
ALAr The Monitor-Alarm trigger is enabled.

Press once you've selected the desired trigger type. Note that internal scan
interval triggering is not affected by this selection and remains available.

Computer interface Trigger Control

Select a scan trigger type over the computer interface by sending the command:

TRIGGER <type>
where <type>> is:
0 Both External and Monitor-Alarm triggers are disabled.
1 The External Trigger input is enabled.
2 The Monitor-Alarm trigger is enabled.
If one of these types is not specified, an Execution Error is generated.

Verify the trigger type over the computer interface by sending the query:

TRIGGER?

Single scans can be triggered via the RS-232 interface or the IEEE-488 interface by
sending the *TRG command. Note that the IEEE-488 interface GET command can be
used only when the IEEE-488 interface is enabled.

NOTE

If the instrument is in the remote siate without front panel lockout (i.e.,
REMS), a *TRG can be generated from the front panel by pressing .

Both External and Monitor Alarms Disabled (Type 0)

External trigger input is disabled (Front Panel OFF, Computer Interface
TRIGGER=(). The *TRG and GET commands can still be used, and only normal scan
interval triggering can be used. If the scan interval is 0:00:00, continuous scanning
results. Also, a small scan interval (specifying a time less than that required by the
Instrument to complete a full scan) effectively becomes continuous scanning. The

number of channels in the scan and the types of measurement determine the time
necessary to complete one scan.
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External Trigger Enabled (Type 1)

This corresponds to the Front Panel ON or Computer Interface TRIGGER=I setting.

When External Trigger is enabled, a low signal on the rear pane! TR terminal affects
scanning as follows:

® Ifthescan function has already been activated, the trigger signal causes a single set
of scan measurements to be taken. This feature is convenient in cases where you
want to collect normal scheduled scans, as well as scan measurements in response
to some abnormal situation. When the condition arises, a trigger signal can be sent
to the instrument, causing it to take an extra set of scan measurements.

® If scan measurements are occurring when the trigger requesting a single scan
arrives, this request for another scan is ignored. (This stipulation applies whether
the scan in progress was initiated by the scan interval timer, a command over the
computer interface, or from a previous external-trigger signal.)

® If the instrument is in Inactive Mode, or just the Monitor function is selected, the
low trigger signal enables interval scanning. Scans are executed at the specified
scan interval. (If the scan interval is 0, continuous scanning results; a small scan
interval time effectively becomes continuous scanning.) When the TR input
returns high, interval scanning is disabled. This feature is handy in cases where you
want to begin normal scheduled scans after the system under test has reached some
particular operating condition. When that condition arises, a trigger signal can be
sent to the instrument, causing it to begin interval scanning.

® Iftheinstrumentis in Configuration Mode, all external trigger signals are ignored.
The instrument must be in Inactive Mode or Active Mode before any external
trigger signal will be recognized.

The external trigger accepts a contact closure or logic low signal; the input is
non-isolated and TTL compatible. Note that scanning is enabled on the falling edge of
the trigger signal. This trigger signal must be held low for a minimum of 5
microseconds; it must also have previously been unasserted (high) for at least 100
milliseconds. Refer to Figure 5-1. Signal level constraints are as follows:

High 2.0V min., 7.0V max.
Low -0.6V min., 0.8V max.

Monitor Alarm Enabled (Type 2)

This corresponds to the Front Panel ALAr or Computer Interface TRIGGER=2

setting. When the Monitor Alarm trigger is enabled and the Monitor function is on, a

scan is triggered if the monitor measurement is found to be in alarm. After this scan

occurs, a monitor measurement is again made. If the monitor measurement is still in

, alarm, another scan is triggered. This pattern continues as long as the monitor channel
...... remains in alarm.

Monitor alarm trigger can be used when interval scanning is enabled. This feature is
convenient when vou want to take normal scheduled scans and also use the monitor
function as a“watchdog” on a particular channel. Whenever an alarm condition arises
on that monitored channel, the instrument automatically takes additional scan
measurements.
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Figure 5-1. External Trigger Timing
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If yvou change the Monitor function to a different channel while the Monitor-alarm
trigger is in use, measurements on the new momnitor channel are used to trigger scans
when the monitor measurement is in alarm. When monitor and scanning are both
enabled, at ieast one monitor channel measurement is taken after everv set of scan
measurements - even in the case of continuous scanning.

THERMAL VOLTAGES

Thermal voltages are the thermovoltaic potentials that appear at the junction between
dissimilar metals. Thermal voltages, which can easily exceed 1 pV, typically arise
where wires are attached to binding posts.

With low-level dc voltage and thermocouple temperature measurements, these
thermal voltages can be an additional source of measurement error.

Thermal voltages can also cause problems in the low ohms ranges. Some low value
resistors are constructed with dissimilar metals. Just handling such resistors can cause
thermal voltages large enough to introduce measurement errors.

On Hydra, the rear panel Input Module (channels 1 through 20} contains an
isothermal block to minimize thermal voltage errors. The front connector pair
(channel 0), which does not attach directly to this block, is more susceptible to thermal
voltage errors. Use the following techniques to reduce the effect of thermal voltages:

1. Use similar metals for connections wherever possible (e.g., copper-to-copper,
gold-to-gold, etc.).

2. Use tight connections.
3. Use clean connections (especially free of grease and dirt).
4. Use caution when handling the measurement source.

5. Wait for all measurement connections to reach thermal equilibrium. (Thermal
voltages are generated only where there is a temperature gradient.)

WHEN MEASURING RESISTANCE (Q) OR TEMPERATURE (RTD)

______ The instrument can measure a resistance with two or four terminal connections.
: Advantages for each configuration are discussed below:

e 2.Terminal Configuration

The instrument measures resistance in a 2-terminal configuration using a
resistance ratio (sometimes called ratio-ohms) technigue. Using only the high (H)
and low (L) terminals for one channel, 2-terminal resistance measurements are
simple to set up and yield good results for many measurement conditions.
However, if lead wire and internal relay resistances are significant in relation to the
resistances being measured, the 4-terminal configuration should be used. (Internal
relay resistances are noted in Appendix A, Specifications.)

A 2-terminal configuration is illustrated in Figure 5-2.
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The full-scale voltage for each resistance range is shown in Table 5-1. The VQ (or
H) input test lead is positive with respect to the COM (or L) lead.

Tabie 5-1. Ohms Test Voltage

RANGE TYPICAL FULL SCALE VOLTAGE

300.009 0.22

3.0000 kQ 0.25

30.000 kQ 0.29

300.00kQ 0.68

3.0000 MQ 2.25

10.000 MQ 272

Note: . Open circuit voltage is 3.2V {maximum) on the 300.00K, 300.00 k&), 3.0000 M, and 10.060
M ranges, and 1.5V (maximum) on the 3.000 kQ and 30.000 kQ ranges.
® 4-Terminal Configuration
In 4-terminal configuration, the instrument uses a second pair of leads to
automatically eliminate measurement-lead and internal-relay resistance errors.
With measurement lead and internal relay resistances eliminated, this configuration
vields the most accurate readings.
Four-terminal measurements are allowed on channels 1 through 10 only.
However, two pairs of high (H) and low (L) terminals are needed for this type of
measurement. The first pair is provided by the selected channel (any of channels 1
through 10). The second pair is provided by the channel 10 numbers higher. For
example, channels 2 and 12 {or 7 and 17) could provide the two pairs of terminals.
This second channel provides the necessary two additional terminals, and is
therefore not available for any other use until the first channel is changed to a
function other than 4-terminal OHMS or RTD.
A d-terminal configuration is illustrated in Figure 5-2.
TRUE RMS MEASUREMENTS

The instrument measures the true rms value of ac voltages. In physical terms, the rms
(root-mean-square) value of a waveform is the equivalent dc value that causes the same
amount of heat to be dissipated in a resistor. True rms measurement greatly simplifies
the analysis of complex ac signals. Since the rms value is the dc equivalent of the
original waveform, it provides a reliable basis for comparing dissimilar waveforms.

Effects of internal Noise in AC Measurements

With the input shorted and the instrument set for ac volts (VAC) measurement,
internal amplifier noise causes a typical display reading of approximately 0.50 mV.
Since the instrument is a true rms responding measurement device, this noise
contributes minimally to the reading at the specified floor of each range. When the rms
value of the two signals (internal noise and range floor) is calculated, the effect of the
n01s¢ 15 shown as:
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2-WIRE (2T} CONNECTION

11 12 13 14 15 16 17 18 18 20

SOURCE [HLIHL|HLIHL]IRLIHL|{HLIHL]HL]}HL
(4-WIRE)

SENSE (HL|[|HLJHL|{HLUIHLIHL]{HL]HLIHLIHL
{4-WIRE) I

1 2 3 4 5 6 7 8] ¢ 10

' RESISTANCE
AAR OR

RTD SCURCE

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

« CHANNELS 1 THROUGH 20 ON REAR
PANEL INPUT MODULE {CHANNEL 8 SHOWN HERE).

4-WIRE (4T) CONNECTION

11 12 13 14 15 16 17 18 19 20

SOQURCE [HL{HL]HL]{HLIHL]HLHL][HL]HL]HL
{(4-WIRE) I

SENSE |[HL{{HLJHL]HLIHL HLIHLIHL[HL]HL
{4-WIRE}

1 2 3 4 5116 7 18] 8 10

/ \. RESISTANCE
wyve oR

« RTD SOURCE

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

FOR EACH 4-WiRE CONNECTICN, ONE SENSE CHANNEL (1 THROUGH 10) AND
ONE SOURCE CHANNEL (SENSE CHANNEL NUMBER +10 = 11 THROUGH 20) ARE USED.

Figure 5-2. 2T and 4T Connections
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Total rms digits = ¥ 0.50° + 15.00° = 15.008

The display will read 15.01. Atthe 28.00 mV input level on the 300.00 mV range in the
slow rate, the display will read 28.00 with no observable error.

Waveform Comparison (True RMS vs Average Responding)

Figure 5-3 illustrates the relationship between ac and d¢ components for common
waveforms and compares readings for true-rms measurements (such as with the
instrument) and average-responding measurements. For example, consider the first
waveform, a 1.41421V (zero-to-peak) sine wave. Both the instrument and rms-cali-
brated average-responding measurement devices display the correct rms reading of
1.0000V (the dc component equals 0). However, consider the 2V (peak-to-peak) square
wave,

Both types of measurement correctly display the dc component (0V), but the
instrument also correctly measures the ac component (1.0000V). The average-
responding device measures 1.111V, which amounts to an 119 error.

Average-responding measurement devices have been in use for a long time; you may
have accumulated test or reference data based on such instruments. The conversion
factors in Figure 5-3 can aid in converting between the two measurement methods.

MAKING MIXED MEASUREMENTS

With multiple channels, Hydra allows mixing of measurement types. But the
possibility of the ac signal on one channel affecting measurements on other channels
must be considered. This effect is known as cross talk.

The ac volts signal could be either a voltage that is to be measured on another channel
(which is known as a normal mode signal) or an ac voltage signal on another channel
that is present between the channel inputs and earth ground (which is known as a
common mode signal). A common mode signal could occur, for example, if an
unshielded thermocouple were to be used to measure the metal case temperature of an
ac power line diode.

ACvoltage cross talk can affect the various measurement types differently. It can cause
other ac voltage measurements to read too high. DC and resistance (OHMS)
measurements could either shift or read noisy. Frequency measurements could be
noisy, or, in the extreme case, the cross talk frequency could actually become the
measured signal.

Cross talk can occur at numerous places: in the device or process being monitored, in
the wiring to the Hydra instrument, or within the Hydra instrument itself.

Fortunately, precautions can be taken to provide error-free measurements by
minimizing the effects of cross talk. Use the following guidelines to minimize cross talk
between ac volts signal inputs and other sensitive channels:

® Keep any input wiring carrying ac volts signals physically separate from other
sensitive channel’s input wiring.

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




5/ADDITIONAL CONSIDERATIONS

PEAK VOLTAGES MEASURED VOLTAGES DC AND AG
AC-&%LLJJ}‘:}LED AC COMPONENT ONLY b TOTAL RMS
WAVEFORM PK-PK 0-PK " COMPONENT | TRUE RMS =
RMS CAL HYDRA ONLY Vac? 7 dc?
SINE 2.828
1.414
PK -L 1.000
0 f\/PK-PK 1.000
£.000
f 1.000
RECTIFIED SINE
(FULL WAVE) 1.414 414
0.421
PK j_ 0.436
m PK-PK 0.900
G K3 1.000
RECTIFIED SINE 2.000
(HALF WAVE) 2 000
0.779
PWK 0.771 -
- 0.
0 T 1.000
SQUARE 2 000
1.000
PK __L 1.111
I l 1.000
0 g
PK-PK 0.000
¥ 1.000
RECTIFIED
SQUARE Eatadl I
0.785
- PK-PKl 0707
l ! ‘ I 0.707
0 1.000
L3
RECTANGULAR
PULSE 2.000
i | 2.000
!;:l I I PK-PK 4442 K?
SV T &
Y 20
D=XY ND
K VND-D?
TRIANGLE 3.464
SAWTOOTH 1732
PK - 0.982
0 PK-PK 1.000 0,000
—5 1.000
* BMS CAL IS THE DISPLAYED VALUE FOR AVERAGE RESPONDING INSTRUMENTS THAT ARE CALIBRATED
TO DISPLAY RMS FOR SINE WAVES

Figure 5-3. Comparison of Common Waveforms 5.9
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® Avoid 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 unportant in resistance measurements.

®  Avoid high source impedances on sensitive channels, or minimize the capacitance
of the sensitive channel to earth (chassis) ground for high impedance inputs.

® Whenever high ohms measurements (> 10 k{) must be made accurately, avoid
connecting any Inputs carrying ac voits signals to the Hydra instrument.

NOTE

If frequencies other than 50 or 60 Hz must be present on other channels
while measuring resistance, temperature, or dc voliage, frequencies of 40
Hz+multiples of 80 Hz (40, 120, 200, etc.)up to 2 k Hz should be avoided.
Otherwise, frequencies at intervals of 5 Hz will generally contribute no
more error 1o a resistance measurement than frequencies of 50 or 60 Hz.

It is not necessary to follow all of these guidelines. In fact, for most applications,
adhering to just one of these guidelines will provide satisfactory results. Refer to
Appendix E for detailed information about cross talk.

USING SHIELDED WIRING

Shielded wires and sensors, such as sheathed thermocouples, are often used in noisy
environments to reduce measurement errors. When you are connecting these sensors
to a measuring instrument, the proper connection of the shield depends on the entire
measurement system and environment.

General Rule

Connect the shield to L (low) at the input terminals for each Hydra channel.

Alternate Suggestions

In specific instances, following the General Rule may not result in the optimum noise
rejection; it may be necessary to try alternate configurations and check for improved
performance,

NON-ISOLATED SENSOR CONFIGURATION

If non-isolated sensors are used, (e.g. a thermocouple probe where the sensor and its
shield are electrically connected), try leaving the shield disconnected (open) at the
2620A-100 Input Module.

ISOLATED AND SHIELDED SENSOR CONFIGURATION
WARNING
THE FOLLOWING SUGGESTIONS RELY ON THE SHIELD BEING KEPT

ELECTRICALLY ISOLATED FROM THE SENSOR H (HIGH) AND L (LOW)
WIRING, EXCEPT WHERE SPECIFICALLY STATED OTHERWISE.
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If isolated and shielded sensors are used with the instrument, (e.g., an isolated
thermocouple probe where the thermocouple junction is electrically isolated from
shield), two additional configurations to try are:

1.

Connect the shield to L (low) at the 2620A-100 Input Module, and try connecting
the sensor shield to a quiet earth ground at or very near the measurement sensor
end (and at only one place), or

Connect the shield to L (low) at the Input Module, and try connecting the shield to
earth ground (only) as close to the rear of the instrument as possible. Isolated and
shielded sensors will likely result in the best instrument measurement performance

possible in a noisy environment.

in More Detail

If a low noise configuration is required, adhering to the following two rules minimizes
measurement errors and noise when using shielded sensors and wiring:

1.

Connect the shield so that it and the L (low) terminal are at the same or very nearly
the same voltage, and

Connect the shield so that common-mode voltages will not cause current to flow
through the L (or H) source resistance(s).

One key to applying these rules is to note that very high, but finite impedances exist
between H (high) and L (low), between H and earth ground, and between L and earth
ground inside the instrument.
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Section 6
Maintenance

INTRODUCTION

This section describes basic maintenance that the instrument user can perform. Do not
attempt any maintenance not described in this section. For additional maintenance,
service, and calibration procedures, qualified service personnel can refer to the Hydra
Service Manual (P/N 889589).

CLEANING
WARNING

TO AVOID ELECTRICAL SHOCK OR DAMAGE TO THE INSTRUMENT,
NEVER GET WATER INSIDE THE CASE. TO AVOID DAMAGING THE
INSTRUMENT'S HOUSING, NEVER APPLY SOLVENTS TO THE
INSTRUMENT. -

For cleaning, wipe the instrument with a cloth that is lightly dampened with water or
mild detergent. Do not use aromatic hydrocarbons, chlorinated solvents, or methanol-
based fluids.

LINE FUSE

The instrument uses a T 125 mA, 250V (Slow blow) line fuse in series with the power
supply. To replace this fuse (located on the rear panel), unplug the line cord and remove
the fuse holder with the fuse as shown in Figure 6-1. The instrument is shipped with a
replacement fuse that is loosely secured in the fuse holder.

SELF-TEST DIAGNOSTICS AND ERROR CODES

When the instrument is powered up, the entire display lights.
NOTE

To hold the display fully lit, press and hold($v), then press ON and
wait @ moment for the instrument to beep. Then release 5vi). The entire
display will now stay om until you press any buiton; the power-up
sequence then resumes.

Self-test diagnostics are performed each time the instrument is powered up. Anyerrors
encountered during this initial 4-second period are displayed momentarily. Evenin the
presense of an error, the instrument still attempts to complete the self-test routine and
begin normal operation.




6/MAINTENANCE

Power-Line Cord Connector

To Remove,
Squeeze and
Slide Out

Line Fuse
(T 125 mA, 250V,
Slow Blow)

Fuse Holder

(Spare Fuse Provided)

Figure 6-1. Replacing the Line Fuse

An error indicates that a malfunction has occurred and maintenance is required. If you
encounter an error, note the number or letter and consult Table 6-1. See if the instrument
repeats the error. If the problem persists and you intend to repair the instrument yvourself,
refer to the Service Manual. Otherwise, package the instrument securely (using the original
containerif available.) Then forward the package, postage paid, to the nearest Fluke Service
Center. A list of Service Centers is provided in Appendix D of this manual. Include a brief
description of the problem. Fluke assumes no responsibility for damage in transit,

PERFORMANCE TESTS

5-2

When received, the 2620A/2625A Hydra Instrument is calibrated and in operating
condition. The following Performance Verification Procedures are provided for
acceptance testing upon initial receipt or to verify correct operation at any time. All

tests may be performed in sequence to verify overall operation, or the tests may be run
independently.

If the instrument fails any of these performance tests, calibration adjustment and/or
repair 15 needed. To perform these tests, vou will need a Fluke 5700A Multifunction
Calibrator or equipment meeting the minimam specifications given in Table 6-2.




Table 6-1. Power-Up Error Codes
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ERROR

DESCRIPTION

OO POO~NOUHAWR-

ROM checksum error
External RAM test failed
Internal RAM test failed
Display power-up test failure
Display not responding
Instrument configuration corrupted
EEPROM instrument configuration corrupted
EEPROM calibration data corrupted
AD not responding
AD ROM test failure
AD RAM test failure
A/ seff test failure

Table 6-2. Recommended Test Equipment

INSTRUMENT TYPE

MINIMUM SPECIFICATIONS

RECOMMENDED MODEL

Muttifunction
Calibrator

DC Vottage:

Range: 90 mV 1o 300V dc.
Accuracy: .005%

AC Voltage:

FREQUENCY

VOLTAGE

ACCURACY

1 kHz
100 kiHz

29 mV to 300V
15 mV 1o 300V

0.05%
1.25%

Frequency:

10 kHz

1V rms

0125%

Fluke 57C0A

Decade
Resistance
Socurce

Ohms

Accuracy

2900
2.9kQ
29 kQ
290 kG
2.9 MQ

0.0125%
0.0125%
0.0125%
0.0125%
0.0125%

General
Resistance Inc.
Model RDS 68A

NOTE

The 5700A Calibrator can be used for 0.05%
accuracy (rated) on the 3.0 kK2, 30 k2, 300 kG2,
and 3.0 MK} ranges. The 5700A can be used
for 0.06% accuracy on the 300X} range.
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Table 6-2. Recommended Test Equipment (cont)

INSTRUMENT TYPE MEINIMUN SPECIFICATIONS RECOMMENDED MODEL
Mercury 0.02 degrees Celsius resolution Princo ASTM-58C
Thermometer

Thermocoupie Probe Type K Fluke P-20K

Room Temperature Thermos bottle and cap

Qil/Water Bath

Multimeter Measures +5V de. Fiuke 77.

Signal Generator Sinewave, 0.5 10 1V rms Fluke 6011A

10Hzto 5kHz

ALTERNATE EQUIPMENT LIST

{Minimum specifications are the same as in the Standard Equipment List)

INSTRUMENT TYPE

RECOMMENDED MCDEL

DC Votiage Calibrator
DMM Calibrator

Function/Signal Generator

Fluke 5440B

Fluke 5100B {for AC Volis only)

Philips PM5193 or Fluke 6011A

Each of the measurements listed in the following steps assume the instrument is being
tested after a }4 hour warmup, in anenvironment with an ambient temperature of 18 to

28 degrees C, and a relative humidity of less than 70%.

NOTE

All measurements listed in the performance test tables are made in the
slow reading rate unless otherwise noted.

WARNING

THE 2620A/2625A INSTRUMENT CONTAINS HIGH VOLTAGES THAT CAN
BE DANGEROUS OR FATAL. ONLY QUALIFIED PERSONNEL SHOULD
ATTEMPT TO SERVICE THE INSTRUMENT. TURN OFF THE HYDRA AND

REMOVE ALL POWER SOURCES BEFORE PERFORMING THE FOLLOW-
ING PROCEDURES.
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Accuracy Verification Test
1. Power up the instrument and allow it to temperature stabilize for 14 hour.

2. Connect a cable from the Qutput VA HI and LO connectors of the 5700A to the
V{ and COM connectors on the front paneli of the Hydra Instrument. Select the
channel 0 function and range on the Hydra and the input level from the 5700A
using the values listed in Table 6-3. Press the MON (monitor) button to measure
and display the measurement value for channel 0. The display should read between
the minimum and maximum values listed in the table, inclusive.

Channel Integrity Test
Assure the Accuracy Verification Test for channel 0 meets minimum acceptable levels
before performing this test.

I. Switch OFF power to the mnstrument and disconnect all high voltage inputs.

2. Remove the Input Module from the rear of the instrument. Open the Input
Module and connect a pair of test leads to the H (high) and L (low) terminals of
channel 1. Instali the Input Module back into the instrument.

3. Connect the ends of the test leads together to apply a short (0 ohms).
4. Reconnect power and switch the instrument ON.

5. For channel 1, select the 2-terminal ohms function and 300 ochms range on the
Hydra Instrument. Press MON and ensure the display reads a resistance of less

than orequalto 1.5 ohms. (This test assumes that lead wire resistances are less than
0.100)

6. Open the ends of the test leads and ensure that the display reads “OL” {overload).
7. Press MON. This will stop the measurement.

8. Connect acable from the Output VA HI and LO of the 5700A to the Input Module
test leads (observe proper polarity).

9. Select the VDC function and 300 volt range on the Hydra and apply first 0V dc
then 290V dc input from the 5700A. Ensure the dispiay reads between the
minimum and maximum values as shown in Table 6-3 for the 0 and 290V dc input
levels.

NOTE

Channels 0, 1, and 11 can accommodate a maximum input of 300V dc or
ac. However, the maximum input for all other channels canonly be 150V
de or ac.

10. With the exception of the selected voltage range and input voltage from the 5700A,
repeat steps ! through 9 for each remaining Input Module channel (2 through 20).
Channels 2 through 10 and 12 through 20 should be configured for the 150V dc
range and an input voltage of 150 volts.

6-5
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Table 6-3. Performance Tests (Voliage, Resistance, and Frequency)

DISPLAY ACCURACY
INPUT (1 Year, 18-28°C}
FUNCTION RANGE LEVEL FREQUENCY
MIN MAX
DC Volits 300 mV ov - -0.02 0.02

300 mV 150 mV -- 149.93 150.07

300 mV 280 mvV s 289.8% 290.11
3v 2.8V - 2.8988 2.8012
3V -2.9V = -2.8012 -2.8988
30V 29V - 28.98¢ 28.010
150V 150V — 149.94 150.06
300V 290V -~ 289.90 280.10

NOTE
Voltages greater than 150V can only be applied to channels 0, 1, and 11.

AC Volts 300 mV 20 mV 1 kHz 19.71 20.28

300 mV 20 mV 100 kHz 18.50 21.50
300 mv 290 mV 1 kHz 288.26 290.74
300 mV 280 mV 100 kHz 275.00 305.00
v 29V 1 kHz ) 2.8934 2.90686
3o0v 29V { 1kHz 28.931 29.068
150V 150V 1 kHz 14854 150.46
300V 200V 1 kHz 289.34 290.66

NOTE

Voitages greater than 150V can only be applied to channels 0, 1, and 11. The rear Input Module
must be installed when measuring ac volts on channel 0.

NOTE

For 2-terminal measurements, the resistance accuracy given in this table applies to Channel 0
and makes allowance for up to 0.05 ohm of lead wire resistance. You must add any additional
lead wire resistance present in your set up to the resistance values given in this table.

Resistance Using inputs in decades of 3:

300 ohm short 0.00 0.09
300 ohms 299.80 300.27

3 kehm short 0.000C 0.0003
3 kohims 2.9981 3.0020

30 kohm 30 Kohms 29.880 30.020

300 kohm 300 kohms 299.81 300.19

3 Mohm 3 Mohms 2.997¢ 3.0021




Table 6-3. Performance Tests {Voltage, Resistance, and Frequency) {cont)
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Using inputs in decades of 1.9:

300 chm short .00 0.09
190 ohms 188.87 190.20
3 kohm short 3.0000 0.0003
1.9 kohms 1.8987 1.9014
30 kohm 18 kohms 18.987 19,013
300 kohm 180 kohms 189.87 190.13
3 Mohm 1.9 Mohms 1.8986 1.9014
Using inputs in decades of 1:
300 ohm short 0.00 0.09
100 ohms 948.92 10015
3 kohm short 0.0000 0.0003
3 kohm 1 kohms 0.9992 1.0008
30 kohm 10 kohms 9.9882 10.008
300 kohm 100 kohms 29.22 100.08
3 Mohm 1 Mohms 0.8992 1.0008
10 Mohm* 10 Mohms 9.988 10.014

* Optional test point if standards availabie.

NOTE

All channels {0 through 20) can accommodate Z-terminal resistance measurements. Channel 0, with

only two connections, cannot be used for 4-terminal measurements. Four-terminal resistance

measurements can be defined for channels 1 through 10 only. Channels 11 through 20 are used, as

required, for 4-terminal to provide the additional two connections. For example, a 4-terminal set up on

channel 1 uses channels 1 and 11, each channel providing two connections.

Freguency

90 kHz

10 kHz/2V p-p

9.994

10.006

Thermocouple Measurement Range Accuracy Test

Assure the Accuracy Verification Test for channel 0 meets minimum acceptable levels
before performing this test.

Thermocouple temperature measurements are accomplished using Hydra’s internal
100 mV and 1V dc ranges. (The ranges are not configurable by the operator.) This

procedure will provide the means to test these ranges.

To test the 100 mV and 1V dc ranges requires computer interfacing with a host
(terminal or computer). The host must send commands to select these ranges. These

ranges cannot be selected from the front panel of Hydra.

1.

Ensure that communication parameters { ie., transmission mode, baud rate,
parity, and echo mode) on the Hydra and the host are properly configured to send
and receive serial data. Refer to Section 4.
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Power up Hydra and allow it to temperature stabilize for !4 hour.

Connect a cable from the Output VA HI and LO connectors of the 5700A to the
V) and COM connectors on the front panel of the Hydra Instrument.

Set the 5700A to output 0V dc

Using either a terminal or a computer running a terminal emulation programas the
selected host, send the following commands to Hydra:

FUNC 0,VDC,II00MV <CR>

MON 1,0 <CR>

MON_VAL? <CR>

The returned value for channel 0 should be 0 mV £0.007 mV.

Set the 5700A to output 90 mV DC. Send the following command:
MON_VAL? <CR>

The value returned should now be 90 mV +0.038 mV {between 89.962 and 90,038
mV),

Change Hydra’s channel 0 function to the internal 1V dc range by redefining
channel 0. Send the following commands:

MON 0 <CR>

FUNC 0,VDC 11V <CR>

Set the 5700A to output 0.9V dc. Send the following commands:
MON 1,0 <CR>

MON_VAL? <CR>

The value returned should be 900 mV +0.22 mV (899.78 10 900.22 mV))

4-Terminal Resistance Test

Assure Channel O’s Accuracy Verification Test for DC Volts and Resistance meets
minimum acceptable levels.

L.
2.

Switch OFF power to the instrument and disconnect all high voltage inputs.

Remove the Input Module from the rear of the instrument. Open the Input
Module and connect a pair of test leads (keep as short as possible) to the H (high)
and L (low) terminals of channel 1 and a second pair of test leads to the H and L
terminals of channel I1. Install the Input Module back into the instrument.
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3. Observing polarity connect channel 1’s test leads to the Sense HI and LO terminals
of the 5700A and channel 117 test leads to the Output HI and LO terminals of the
5700A. Connect as shown in Figure 6-2.

4. Switch the instrument ON.

5. Select the 4-terminal OHMS function, AUTO range, for channel 1 on the Hydra
Instrument.

6. Set the 5700A to output the resistance values listed in Table 6-3 (Use decades of
1.9).

7. On Hydra press MON and ensure the display reads between the minimum and
maximum values shown on Table 6-3.

8. | The 4-terminal Resistance Test is complete. However if you desire to perform this
test on Input Module channels (2 through 10) repeat steps 1 through 7 substituting
in the appropriate channel number.

NOTE
4-terminal connections are made using pairs of channels. 4-terminal
measurements can only be made on channels 1 through 10. The

accompanying pairs are channels 11 through 20.

Thermocouple Temperature Accuracy Test

Assure the Thermocouple Measurement Range Accuracy Test meets minimum
acceptable levels before performing this test.

1. Switch OFF power to the instrument and disconnect all high voltage inputs.

2. Remove the Input Module from the rear of the instrument. Open the Input
Module and connect a K-type thermocouple to the H (high) and L (low) terminals
of channel 1. Install the Input Module back into the instrument.

NOTE

If other than a K type thermocouple is used, be sure that the instrument is
set up for the type of thermocouple used.

3. Reconnect power and switch the instrument ON.

4. Insert the thermocouple and a mercury thermometer in a room temperature bath.
Allow 20 minutes for thermal stabilization.

5. Select the temperature and K-type thermocouple function for channel 1. Press
MON.

6-8
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Figure 6-2_ 4-Terminal Connections to 5700A




6.

7.

6/MAINTENANCE

The value displayed should be the temperature of the room temperature bath as
measured by the mercury thermometer {within tolerances given in Table 6-4, plus
any semsor inaccuracies.)

The Thermocouple Temperature Accuracy Test is complete. However if you desire
to perform this test on any other Input Module channel (2 through 20) repeat steps
I through 6 substituting in the appropriate channel number.

Table 6-4. Performance Tests for Thermocouple Temperature Function

THERMOCOUPLE TYPE

THERMOCOUPLE ACCURACY SPECIFICATIONS
1 YEAR @ 18-28 DEGREES C

+0.40°C
+0.44°C
+0.53°C
+0.38°C
+0.45°C

- M Z X

Open Thermocouple Response Test

I
2.

Switch OFF power to the instrument and disconnect all high voltage inputs.

Remove the Input Module from the rear of the instrument. Open the Input
Module and connect test leads to the H (high) and L (iow) terminals of channel 1.
Install the Input Module back into the instrument.

Reconnect power and switch the instrument ON.
Connect the test leads from the Input Module to an 820 ohm resistor.

Select the temperature and K-type thermocouple function for channel 1. Press
MON.

The value displayed should approximate the ambient temperature.

Replace the 820 ohm resistor with a4 kilohm resistor to simulate a high resistance
or open thermocouple.

Verify a reading of “otc™.

The Open Thermocouple Response Test is complete. However if you desire to
perform this test on any other Input Moedule channel (2 through 20) repeat steps 1
through 8 substituting in the appropriate channel number.

RTD Temperature Accuracy Test

The foliowing two RTD Temperature Accuracy Tests are different in that one uses a
Decade Resistance Source and the other uses an RTD. Only one of the tests need to be
performed to assure operation.

RTD TEMPERATURE ACCURACY TEST (USING DECADE RESISTANCE SOURCE)

Assure Channel 0’s Accuracy Verification Test for DC Volts and 300 Ohm Resistance
Range meets minimum acceptable levels.

i

Switch OFF power to the instrument and disconnect all high voitage inputs.
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2. Remove the Input Module from the rear of the instrument. Open the Input
Module and connect a pair of test leads (keep as short as possible) to the H (high)
and L. (low) terminals of channel 1. For 4-terminal performance testing, connect a
second pair of test leads to the H (high) and L (low) terminals of channei 11. Install
the Input Module back into the instrument.

3. Connect channel 1’s test leads to the Output HI and LO terminals of the Decade
Resistance Source. For 4-terminal performance testing, also connect channel 11
test Jeads to the Output HI and 1O terminals of the Decade Resistance Source.
Connect as shown in Figure 6-3.

4-WIRE (4T) CONNECTION
11 12 13 14 15 16 17 18 19 20
SOURCE [HL|[HL]HLIBL[HLIRL[HLIHL]{HL]HL
{4-WIRE) ” HYDRA
INPUT
SJENSE (HL|HL|HJIHLIHLIHLIHL]{HL]HL][HL MODULE
{}-wirg)

11 2 31 4 5 6 7 8 9 10

DECADE
L—M RESISTANCE

BOX

8-12

Figure 6-3. 4-Terminal Connections to Decade Resistance Box

NOTE

4-terminal connections are made using pairs of channels. 4-terminal
measurements can only be made on channels | through 10. The
accompanying pairs are channels 11 through 20.

4. Switch the instrument ON.

5. Select the 4-terminal RTD temperature function, RTD type PT, for channel | on

the Hydra Instrument. Press MON and ensure the display reads between the
minimum and maximum values shown on Table 6-5.

6. The RTD Temperature Accuracy test is complete. However if you desire to
perform this test on Input Module channels (2 through 10) repeat steps | through 5
substituting in the appropriate channel number. '

NOTE

The only type of temperature measurement that can be made on channel 0
is 2-terminal RTD. Channels 11 through 20 will support only 2-terminal
RTDs.
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Table 6-5. Performance Tests for RTD Temperature Function (Resistance Source}

RESISTANCE SIMULATED 1YEAR
SOURCE DEGREES C @ 18-28 DEGREES C
100 chms 0 + 0.24°C
200 chms 266.58 +0.48°C
300 chms 558.00 + 0.75°C

These figures assume that RTD RO is set to 100.00 chms for each channel,

Accuracy given s for 4-wire measurements only. For 2-wire measuremenis, degrade the accuracy
specifications by 5.2 °C per chm of single lead wire resistance. For 2-wire measurements, degrade
the accuracy by an additional 4°C (channels 1 ., 20) or 0.05°C (channel 0)..

RTD TEMPERATURE ACCURACY TEST (USING DIN/IEC 751 )

1.
2.

Switch OFF power to the instrument and disconnect all other high voltage inputs.

Remove the Input Module from the rear of the instrument. Open the Input
Module and connect a Platinum RTD, conforming to the European Standards
IEC 751 (DIN 43760).

2-terminal RTD: Connect the RTD’ excitation leads to the H (high) and L (low)
terminals of channel 1.

4-terminal RTD: Connect the RTD’s excitation leads (one red and one black wire)
tothe H (high)and L (low) terminals of channel . Connect the RTD’s second pair
of red and black leads to the H and L leads of channel 11 (refer to Figure 6-3 for
proper connection). Install the Input Module back into the instrument.

NOTE

4-terminal connections are made using pairs of channels. 4-terminal
measurements can only be made on channels I through 10. Their
accompanying pairs are channels 11 through 20.

Switch the instrument ON.

Insert the RTD probe and & mercury thermometer in a room temperature bath.
Allow 20 minutes for thermal stabilization.

Dependent on the type connection made in step 2, select either the 2 Terminal or 4
Terminal RTD temperature function, RTD type PT (DIN IEC751), for channel 1
on the Hydra Instrument. Press MON and ensure the display reads the
temperature of the room temperature bath (within tolerances shown in Table 6-6)
as measured by the mercury thermometer.

6-13
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Table 6-6 Performance Tests for RTD Temperature Function (DIN IEC 751}

RTD TYPE TEMPERATURE ACCURACY SPECIFICATIONS
{DIN 43760 RTD) 1 YEAR @ 18-28 DEGREES C
2-wire (channel 0} -0.65°C 1o +0.70°C
2-wire (channels 1-20) -0.65°C to 4.85°C
4-wire +0.65°C
Assumes RTD RO is set to 100.00 ohms for each channel.

6. The RTD Temperature Accuracy test is complete. However if you desire to
perform this test on any other channel (0 or 2 through 20) repeat steps | through 5
substituting in the appropriate channel number.

NOTE

The only type of temperature measurement that can be made on channel 0
is 2-terminal RTD. Channels 11 through 20 will support only 2-terminal
RTDs.

Digital input/Qutput Verification Tests

Digital Input/Output verification testing requires computer interfacing with a host
(terminal or computer). The host must send commands to the instrument to control the
digital Lines for this test. Refer to Section 4 for a description of configuring and
operating the instrument.

DIGITAL QUTPUT TEST

1. Ensure that communication parameters ( ie., transmission mode, baud rate,
parity, and echo mode) on the Hydra and the host are properly configured to send
and receive serial data. Refer to Section 4.

2. Switch OFF power to the instrument and disconnect all high voltage inputs.

Remove the Digital I/ O ten terminal connector from the rear of the instrument
and all external connections to it. Connect short wires (to be used as test leads) to
the ground { ¥ ) and 0 through 7 terminals. Leave the other wire ends unconnected
at this time. Reinstall the connector.

4. Switch power ON to both Hydra and the host. Verify that Hydrais not scanning. If
Hydra is scanning, press SCAN to turn scanning off, then cycle power off-on
again.

5. Using a digital multimeter (DMM), verify that all digital outputs (0-7) are in the
OFF or HIGH state. This is done by connecting the low or common of the
multimeter to the ground test iead and the high of the multimeter to the digital
output and verifying a voltage greater than +3.8V dc.

6. Usingeither a terminal or a computer running a terminal emulation program, set
up Hydra to turn Digital Outputs ON (LOW state).
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In sequence send the following commands to Hydra and measure that the correct
Digital Output line transitioned 1L.OW measures less than +0.8V dc.

DO_LEVEL 0,0 <CR>

Assure output 0 measures a LOW state.

DO_LEVEL L0 <CR>

Assure output 1 measures a LOW state.

DO_LEVEL 2,0 <<CR>

Assure output 2 measures a LOW state.

Repeat the command for all eight outputs.

Set up Hydra to turn Digital Outputs OFF (HIGH state).

In sequence send the following commands to Hydra and measure that the correct
Digital Output line transitioned HIGH measures greater than +3.8V dc.

DO_LEVEL 0,1 <CR>
Assure output 0 measures a HIGH state.
DO_LEVEL 1,1 <CR>
Assure output | measures a HIGH state,

Repeat the command for all eight outputs.

DIGITAL INPUT TEST

Perform the DIGITAL OUTPUT TEST steps 1 through 5.

Using either a terminal or a computer running a terminal emulation program, set
up Hydra to read the Digital Input lines.

Send the following command to Hydra:

DIO_LEVELS? <CR>

Verify that the returned value as shown on the Host screen = 255.
NOTE

The number returned is the decimal equivalent of the Digital Input binary
word (inputs 0 through 7’s status). See Table 6-7 to determine if the
number returned corresponds to the bits jumpered to ground in this test.

3. Jumperinput 0 to ground by connecting the ground test lead to input (s test lead.

Then send the following command to Hydra:

DIO_LEVELS? <CR>

Verify that the returned value as shown on the Host screen = 254,
Disconnect input 0 from ground then jumper input | to ground.
Send the command: DIO_LEVELS? <CR>

Verify the returned value is 253.

5. Repeat step 4 for each input and verify the correct returned value {See Table 6-7).

6-15
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Table 6-7. Digital Input Vaiues

TERMINAL STATE OF DIGITAL INPUTS PECIMAL
none inputs -7, ali HIGH 2885
0 inputs 1-7 HiGH, input 0 LOW 254
1 inputs 0,2-7 HIGH, input 1 LOW 253
2 inputs 0-1 and 3-7 HIGH, input 2 LOW 251
3 inputs 0-2 and 4-7 HIGH, input 3 LOW 247
4 inputs 0-3 and 5-7 HIGH, input 4 LOW ' 239
5 inputs 0-4 and 6-7 HIGH, input 5 LOW 223
6 inputs 0-5 and 7 HIGH, input 6 LOW 191
7 inputs 0-6 HIGH, input 7 LOW 127
TOTALIZER TEST

This totalizer verification test requires toggling the Digital Output line 0 and using it as
the Total input. The test requires computer interfacing with a host (terminal or
computer). The host must send commands to the 2620A /2625 A instrument to control
the digital line for this test. Refer to Section 4 for a description of configuring and
operating the Hydra instrument.

L

Ensure that communication parameters ( i.e., transmission mode, baud rate,
parity, and echo mode) on the Hydra and the host are properly configured to send
and receive serial data. Refer to Section 4.

Switch OFF power to the instrument and disconnect all high voltage inputs.
Remove the Digital I/ O ten terminal connector from the rear of the instrument
and all external connections to it. Connect short wires (to be used as test leads) to
the 0 terminal and the Total (%) terminal. Leave other ends of wires unconnected at
this time. Reinstail the connector.

Switch ON power to both Hydra and the host.

Press the TOTAL button on the front panel of Hydra.

Assure Hydra displays a 0 value.

Jumper output 0 to the Total (X) input by connecting the (X) terminal test lead to
outpur 0’ test lead.

Using either a terminal or a computer running a terminal emulation program, set
up Hydra to toggle (turn ON and OFF) Digital Output 0.




10.

I

6/MAINTENANCE

In sequence send the following commands to Hydra and assure Hydra measures
and displays the correct total value:

DO_LEVEL 0,0 <CR>

DO.LEVEL 0.1 <CR>

Assure Hydra displays a totalizer count of [,

Again in sequence send the commands:
DO_LEVEL 0.0 <CR>

DO_LEVEL 0,1 <CR>

A totalizer count of 2 should now be displayed.
Repeat step 8 for each incremental totalizing count.

Set the Hydra’s totalized count to a value near full range (65535) and test for
overload.

Send the following commands to Hydra:
TOTAL 65534 <CR>

DO_LEVEL 0,0 <CR>

DO_LEVEL 0,1 <CR>

A totalizer count of 65535 should be displayed.
Send:

DO_LEVEL 0,0 <CR>

DO_LEVEL 0,1 <CR>

Hydra’s display should now read “OL™. This indicates that the counter has been
overrun.

TOTALIZER SENSITIVITY TEST

Perform the Totalizer Test and assure it is operational.
Remove the jumper connecting the () terminal test lead to output 0’s test lead.

Assure Hydra is still in the total measuring mode. If not press the TOTAIL button.
Reset the totalizer count shown on the display by pressing Hydra’s front panel
SHIFT button followed by ZERO (iotal) button.

Hydra’s display should now show a value of 0.

Connect the output of the signal generator to the (I) and ground ( ¥ ) terminals.

6-17
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5.

Program the signal generator to output a 1.5V rms sine signal at 10 Hz.

Hydra’s display should now show the totalizing value incrementing at a 10 count
per second rate,

Dedicated Alarm Qutput Test

The Dedicated Alarm Output Test verifies that Alarm Qutputs 0 through 3 are
functioning properly. Because this test is dependent on voltage readings the Accuracy
Verification Test for channel 0 and the Channel Integrity Test for channels I through 3
should be performed if voltage readings are suspect.

L.
2.

10.

I1.

Switch OFF power to the instrument and disconnect all high voltage inputs.

Remove the Alarm Output eight terminal connector module from the rear of
Hydra and all external connections to it. Connect short wires (to be used as test
leads) to the ground ( ¥} and 0 through 3 terminals. Leave other ends of wires
unconnected at this time. Reinstall the connector.

Remove the Input Moduie from the rear of Hydra. Open the Input Module and
Jumper the H (high) terminal of channels 1, 2, and 3 together. Connect a test lead to
the H of channel 1. Alse jumper the L (low) terminals of channel 1, 2, and 3
together. Connect asecond test lead to the L of channel 1. Install the Input Module
back into Hydra. Refer to Figure 6-4.

Switch power ON,

Using a digital multimeter (DMM), verify that alarm outputs 0 through 3 are in the
OFF or HIGH state. Perform this test by connecting the low or common of the
multimeter to the ground test lead and the high of the multimeter to the alarm
output. Verify a voltage greater than +3.8V dc.

Connect a cable from the Qutput VA HI and LO connectors of the S5700A to the
V() and COM connectors on the front panel of Hydra. Then jumper Hydra’s VQ
terminal to the H (high) test lead of the Input Module and the COM terminal to the
L (low) test lead (See Input Connection diagram).

On Hydra, select the VDC function, 3V range, and assign a HI alarm limit of
+1.0000 for channels 0 through 3. Set up all other channels (4-20) to the OFF
function. Select a scan interval of 5 seconds.

Set the 5700A to output +0.9900 voits.

Press Hydra’s SCAN button. Hydra should scan channels 0 through 3 every 5
seconds.

Using a digital multimeter, again verify that alarm outputs 0 through 3 are in the
OFF or HIGH state.

Set the 5700A to output +1.1000 volts. Verify that the alarm outputs 0 through 3 are
i the ON or LOW state (measure less than +0.8V dc).
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Figure 6-4. Dedicated Alarms Qutput Test
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External Trigger Input Test

The External Trigger Input Test verifies that the rear panel trigger input of Hydra is
functioning properly. '

1. Switch OFF power to the instrument and disconnect all high voltage inputs.

2. Remove the Alarm Output eight terminal connector module from the rear of
Hydra and all external connections to it. Connect short wires {to be used as test
leads) to the ground (¢ ) and TR terminals. Leave other ends of wires unconnected
at this time. Reinstall the connector. Refer to Figure 6-5.

ALARM OUTPUTS DIGITAL YO
PR, T IR AR IO, ...
[ T T TN = ==+
+“0123{r(¢'f1234567$z¢
9-16 V=== HOVE
DC PWR \
Figure -5, External Trigger Test

3. Switch power ON.

4. On Hydra, select the VDC function, 30V range for channels 0 through 5. Select a
scan interval of 30 seconds.

5. Select trigger ON to enable the external trigger input. Press the SHIFT and
MON(TRIGS) buttons (the display shows TRIG), then press either the up or down
arrow buttons to display ON. Press ENTER.

6. Press Hydra’s SCAN button. Hydra should scan channels ) through 5 once every
30 seconds.

7. Duringthe interval when scanning is not occurring, connect (short} the test leads of
the TR and ground Alarm Output terminals.

Ensure the connection causes a single scan to occur.

8. Disconnect (open) the TR and ground connection.

Ensure the scan continues to execute at its specified interval.
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CALIBRATION

NOTE

Refer to the Fluke Hydra Service Manual (P N 889589) for calibration
procedures. The instrument must be stabilized in an environment with
ambient temperature of 22 to 24° C and relative humidity of less than 70%
and have been turned on for at least > hour prior to calibration.

The instrument features closed-case calibration controlled over the Computer
Interface. Using known reference sources, closed-case calibration has many advantages.
There are no parts to disassemble, no mechanical adjustments to make, and the
instrument can be calibrated by an automated instrumentation system.

The instrument should normally be calibrated on a regular cycle, typically every 90
days or 1 year. The chosen calibration cycle depends on the accuracy specification you
wish to maintain. The instrument should also be calibrated if it fails the performance
test or has undergone repair.

NOTE

Do not press CAL ENABLE unless you have a copy of the Service
Manual and intend to calibrate the instrument. If you have activated
calibration and wish to exit calibration, press CAL ENABLE until CAL
disappears from the display (or press power OFF).

Refer to the Hydra Service Manual for the essential calibration procedures.

VARIATIONS IN THE DISPLAY

Under normal operation, the display presents various combinations of brightly and
dimly lit annunciators and digits. However, you may encounter other, random
irregularities across different areas of the display under the following circumstances:

® After prolonged periods of displaying the same information.
® If the display has not been used for a prolonged period.
This phenomenon can be cleared by activating the entire display and leaving it on
________ overnight (or at least for several hours). Use the following procedure to keep the
display fully iit:
1. With power OFF, press and hold SHIFT, then press power ON.

2. Wait a moment for the instrument to beep, then release SHIFT. The entire display
will now stay on until you are ready to deactivate 1t.

3. At the end of the activation period, press any button on the front panel; the
instrument resumes the mode in effect prior to the power interruption (Active or
Inactive.}
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SERVICE

If the instrument fails, check that operating instructions presented earlier in this manual are
being followed. If the problem cannot be remedied, forward the instrument, postage paid,
to the nearest Fluke Service Center. A list of Service Centers is provided in Appendix D.
Be sure to pack the instrurent securely; use the original container if available. Include a
brief description of the problem. Fluke assumes NO responsibility for damage in transit.

8-22



Appendix A
Specifications

INTRODUCTION

The instrument specifications presented here are applicable within the conditions listed in the Environmental
section.

The specifications state total instrument accuracy foliowing calibration, including:

+ AMD errors

+ Linearization conformity

» Initial calibration errors

+ Isothermality errors

- Relay thermal emf's

+ Reference junction conformity
« Temperature coefficients

= Humidity errors

Sensor inaccuracies are not included in the accuracy figures.
Accuracies at Ambient Temperatures Other Than Specified

Todeterminetypical accuracies at temperatures intermediate tothose listed inthe specification tables, linearly
interpoiate between the applicable 0°C to 80°C and 18°C to 28°C accuracy specifications.

Respohse Times

Reier to Typical Scanning Rate and Maximum Autoranging Time later in this Appendix.
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A/SPECIFICATIONS

DC VOLTAGE INPUTS

Resolution
Range
Slow Fast
300mV | 10uv 0.1 mv
3v o1 mv 1mV
3oV imVv 10 mv
300V 10mV 0.V
Accuracy % £ V)
Range 18°C to 28°C 0°C 1o 60°C
90 Days, Slow| 1 Year, Slow |1 Year, Fast |1 Year, Slow |1 Year, Fast
300mV | 0.026% +20uV 10031%+20 VY 1 0.047% +02mV | 0.070% + 20 uV | 0.087% +0.2 mV
v 0.028% +02mV {0.033%+02mV ; 0.050%+2mV | 0.072% +0.2mV | 0.089% +2mV
30V 0.024% +2mV 1 0.029% +2mV {1 0.046%+20mV | 0.080%+2mV | 0107% +20 mV
3oov 0023% +20mY | 0.028% +20mV | 0.045% +02V | 0.080% +20mV | 0.107% + 0.2V

input Impedance

100 M£2 minimum in paralle! with 150 pF maximurn for all ranges 3V and below
10 MQ in parailel with 100 pF maximum for the 30V and 300V ranges

Normal Mode Rejection

53 dB minimum at 80 Hz +0.1%, slow rate
47 dB minimum at 50 Hz £0.1%, slow rate

Common Mode Rejection

120 dB minimum at de, 1 kQ imbalance, slow rate
120 dB minimum at 50 or 80 Hz 20.1%, 1 kQ imbalance, slow rate

Maximum input

3060V dc or ac rms on any range for channels ¢, 1, and 11
150V de or ac rms for channels 2 to 10 and 12 10 20
Voltage ratings between channels must not be exceeded

Cross-Talk Rejection

Refer to Appendix E.
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THERMOCOUPLE INPUTS
Accuracy (+°C)
Thermocouple
18°Cto 28°C 0°C to 60°C
Tyge Temperature | 90 Days | 1 Year 1 Year 1 Year 1 Year

{°C) Slow Slow Fast Slow Fast
-100.00 0.48 0.53 1.00 0.73 1.22

J 0.00 0.38 0.40 0.77 053 0.91
760.00 0.49 0.54 0.97 0.91 1.35

-100.00 057 0.80 1.20 0.82 1.43

K 0.00 0.42 0.44 0.88 0.57 1.02
1000.00 0.73 080 .46 1.36 2.03

1372.00 0.95 1.05 1.89 1.85 2.70

-100.06C c.8é 0.68 1.48 0.80 1.70

N 0.00 C.51 .53 114 0.68 1.29
400.00 0.46 0.49 0.99 .72 1.23

1300.00 0.78 £.83 1.53 1.45 2.16

-100.00 0.50 0.53 0.95 0.75 1.22

E 0.00 0.36 0.38 072 0.52 c.86
500.00 0.40 0.43 0.77 0.71 1.05

1000.00 0.58 0.65 1.11 1.16 1.63

-150.00 0.79 0.84 1.86 1.16 1.99

T 0.0C 0.42 0.45 c.89 058 1.04
400.00 0.37 0.40 0.74 0.61 0.97

250.00 0.86 0.98 2.48 1.14 2.65

B 1000.00 0.86 091 2.1¢ 1.28 2.48
1767.00 1.14 1.24 2.65 1.96 3.38

250.00 1.01 1.03 262 1.20 2.80

s 1000.00 0.97 1.02 2.37 1.42 2.77
1767.00 1.29 1.39 302 217 3.80

600.00 1.26 1.28 352 1.40 3.64

B 1000.00 0.2 0.95 2.48 1.18 2.69
1820.00 0.97 1.03 241 1.51 2.89

0.00 0.76 0.78 1.87 0.92 2.01

500.00 0.86 0.69 1.53 0.98 1.81

C 1000.C0 0.85 0.9 1.90 1.41 2.41
1850.00 147 1.61 3.18 270 4.29

23186.00 2.30 253 4.93 4.35 6.77

Input Impedance

100 M minimum in parallel with 150 pF maximum

Common Mode and Normal Mode Rejection

See Specifications, DC Voltage Inputs

Cross-Talk Rejection
Refer to Appendix E.

Open Thermocouple Detect

Small ac signal injection and detection scheme before each measurement detects greaterthan 1o
4 k() as open. Performed on each channel unless defeated by computer command.
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A/SPECIFICATIONS

RTD INPUTS
Type

DINAEC 751, 1008 Platinum

RTD 1 Year, 4-Wire Accuracy (+°C)
Temperature Resolution 18°Cto 28°C 0°C to 60°C
°C) Slow | Fast Slow | Fast | Slow | Fast
-200.00 0.02 0.1 0.08 | 048 .12 0.54
0.00 0.02 0.1 0.21 0.67 0.50 0.96
100.00 0.02 0.1 0.27 0.75 0.69 1.7
300.00 0.02 0.1 C.41 0.92 110 1.80
600.00 0.02 0.1 0.65 1.21 1.77 2.33
2-Wire Accuracy

For 2-wire sensors with R, = 100C:

degrade accuracy by 5.0°C per lead-ohm, plus degrade

accuracy an additionai 4°C for channels 1 to 20 and 0.05°C for channel 0.

Maximum Current Through Sensor

1 mA

Typical Full Scaie Voltage
0.22v

Maximum Open Circuit Voltage
32v

Maximum Sensor Temperature
600°C nominal

Cross-Talk Rejection

Refer to Appendix E.




AC VOLTAGE INPUTS (TRUE RMS AC VOLTAGE, AC-COUPLED INPUTS)

A/SPECIFICATIONS

R Resolution Minimum Input For
ange Slow East Rated Accuracy

300mV | 10uV 100 pv 20mv

av 100 uV 1mV 200 mV

30V imV 10mV 2V

300V 10 mvV 100 mV 20V

1 Year Accuracy +(% + V)
Hange | Frequency 18°C to 28°C 0°C 10 60°C
Siow Fast Slow Fast

20 Mz - 50 Hz 1.17% + 015 mV 1.17% + 0.3 mV 1.28% +0.35mV | 1.28%+0.3mY
50Hz - 100 Mz 0.28% +0.15mV | 0.28% + 0.3 mV 0.39%+0.15mV | 0.39% +0.3mY

300mV | 100Hz-10kHz | 0.17%+0.15mY | 0.17% + 0.3 mV 028%+015mV | 0.28% +03mV
10 kHz - 20 kHz 037%+015mV | Q37% +0.3mV 0.48% +0.15mV | 048%+03mV
20kHz-50KE | 15%+020mV 1.8%+04mV 20% + 0.20 mV 2.0% +04mV
BkHz- 100 kHz | 5.0% +0.50mV 56% +1.0mV 5.1% + 0.50 mY 51%+1.0mV
20 Hz - 50 Hz 1.16% + 1.5 mV 1.16% + 3 mV 1.27% + 1.5 mV 1.27% + 3mV
50Hz - 100Hz 0.27%+1.5mV 0.27% +3mV 0.38% + 1.5 mV 0.38% + 3 mV

3V 00 Hz - 10 kHz 0.14% + 1.5 mV 0.14% + 3 mV 0.25% + 1.5 mV 0.25% +3mV
10 kiHz - 20 kHz 0.22% + 1.8 mV 0.22%+3mV 0.23% + 1.5mV 0.33% + 3mV
20 kHz - 50 khiz 0.8%+2.0mV 0.6% + 4 mV 0.7% + 2.0 mV 0.7% +4mV
50 kHz - 100kHz | 1.0% +5.0mV 1.0%+10mV 1.1% + 5.0mY 1.1% + 10mV
20Hz -50Hz 117% + 15 my 1.17% + 30 mV 1.32% + 15 mV 1.32% + 30 mV
S0 Hz- 100Kz 0.27% + 15mV 0.27% + 30 mV 0.43% + 15mV 0.43% + 30 mY

30V 100Hz-10kHz | 0.15% +15mV 0.15% + 30 mV 0.30% + 15mV 0.30%+ 30 mV
10 kHz - 20 kHz 022% + 15 mV 0.22% + 30 mV 0.38% + 15 mV 0.38% + 30 mV
20kHz-50KHz | 0.8% +20mV 0.9% +40 mV 1.0% + 20 mV 1.0% + 40 mV
B0kHz-100KHz | 2.0%+50mV 2.0% + 100 mV 2.1% + 30 mV 21% +100 mV
20Hz - 50 Hz 1.16% + 0,15V 1.16% + 0.3V 1.31% + 0.15V 1.31% + 0.3V
50Hz - 100 Hz 0.27% + 015V 0.27% + 0.3V 0.42% + 0.15V 0.42% + 0.3V

300V 100Hz - 10kHz 0.14% + 015V 0.16% + 0.3V 0.29% + 0.15V 0.29% + 0.3V
10 kMz - 20 kHz 0.22% + 0.18V 0.22% + 0.3V 0.38% + .15V 0.38% + 0.3V
20 kHz - 50 kHz 0.9% + 0.20V 0.9% + 0.4Y 1.0% + 0.20V 1.0% + 0.4V
S0 kHz - 100 kHz | 2.5% + 0.50V 2.5% + 1.0V 2.6% + 0.50V 2.6% + 1.0V

Frequenc Maximum input at
4 Y Upper Frequency

20 Hz -5C Hz 300V rms

50 Mz -100 Hz 300V rms

100 Hz - 10 kHz 200V rms

10 kHz - 20 kHz 100V rms

20 kHz - 50 kMz 40V rms

50 kHz - 100 kHz 20Vrms
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A/SPECIFICATIONS

A8

AC VOLTAGE INPUTS (cont)

input Impedance
1 MQ in parallel with 100 pF maximum
Maximum Crest Factor

3.0
2.0 for rated accuracy

Crest Factor Error

Non-sinusoidal input signais with crest factors between 2 and 3 and pulse widths 100 us and longer
add 0.2% to the accuracy specifications.

Common Mode Rejection
80 dB minimum at 50 or 60 Hz 20.1%, 1 k52 imbalance, slow rate
Maximum AC Input

300V rms or 424V peak on channels 0, 1, and 11
150V rms or 212V peak on channels 210 10 and 1210 20
Voltage ratings between channels must not be exceeded

2 x 10° Volt-Hertz product on any range, normal mode input
1 x 10° Volt-Hertz product on any range, common mode input

DC Component Error

SCAN and first MONitor measurements will be incorrect if the dc signal component exceeds 6 counts.

To measure ac with a dc compoenent present, MONitor the input and wait 5 seconds before recording
the measurement.

Cross-Talk Rejection

Refer to Appendix E.




A/SPECIFICATIONS

OHMS INPUTS

Reseclution Typical Full Maximum Current | Maximum Open
Range | Slow East Scale Voltage | Through Unknowh | Circuit Voltage
3000 10 mQ 0.1 0.22v 1 mA 3.2V
3kQ C.1Q 10 0.25V 110 pA 1.5V
30kQ 162 1002 0.29V 13 pA 1.5V
300 kQ2 10Q 10082 0.68V 3.2pA 3.2v
3MQ 10002 1kQ 225V 3.2uA 3.2v
10 MQ 1 kQ 10 kQ2 2.72V 3.2uA 32V

4-Wire Accuracy H% + 2)
18°C io 28°C 0°C to 60°C

Range | 90 Days, Slow | 1 Year, Slow 1 Year, Fast 1 Year, Slow 1 Year, Fast
30002 0.056% +20mQ | 0.060% +20mQ2 | 0.080% + 0.2Q 0175% +20m2 | 0.175% + 02Q
3k 0.053% + 0.2Q2 0.057% + 020 0.057% + 202 0.172% +0.2Q2 0.172% + 202
30k 0.055% + 20 0.059% +2Q2 0.0588% + 20Q 0.176% + 202 0.176% + 20Q2
300 k2 ] 0.053% + 2002 0.057% + 2002 0.057% + 20002 0.184% + 20Q 0.184% + 20002
IMQ 0.059% + 20082 0.063% + 20002 0.063% + 2kQ2 0.184% + 20002 0.184% + 2K
WOMQ | 0.115% + 2k 0.120% + 2kQ 0.200% + 30k | 0.253% +2kQ 0.253% + 30 kQ

2-Wire Accuracy

Add 1.5Q to accuracy specifications for channels 1 to 20, and add 20 mg for channel 0.
Lead wire resistances are not included.

Input Protection

300V de or ac rms on all ranges

Cross-Talk Rejection

Refer to Appendix E.
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FREQUENCY INPUTS
Frequency Range

15 Hz to greater than 1 MHz

15 Hz - 100 kHz
100 kHz - 300 kHz
300 kHz - 1 MHz
Above 1 MHz

100 mV rms
150 mVims
2V ms

Not specified

Maximum AC Input

300V rms or 424V peak onchannels 0, 1, and 11
150V rms or 212V peak on channels 210 10 and 1210 20
Voltage ratings between channels must not be exceeded

2 x 10° Volt-Hertz product on any range, normal mode input
1 x 10 Volt-Hertz product on any range, common mode input

Cross-Talk Rejection

Refer 1o Appendix E.

A8

Resoilution Accuracy + (% = Hz)
Range

Slow Fast Slow Fast
15 Hz - 900 Hz 0.01Hz | 0.1Hz 0.05% +0.02Hz | 0.05% +0.2Hz
9 kHz 0.1 Hz 1Hz 0.08% + 0.1 Hz 0.05% + 1 Hz
90 kHz 1 Hz 10 Hz 0.05% + 1 Hz 0.05% + 10 Hz
900 kHz 10Hz 100 Hz 0.05% + 10 Hz 0.05% + 100 Hz
1 MHz 100 Hz 1 kHz 0.05% + 100 Hz 0.05% + 1 kHz

Sensitivity
Frequency Level {Sine Wave)




TYPICAL SCANNING RATE
(Channeis per Second, for 1, 10, and 20 Channel Scans with Shorted Inputs)
SLOW FAST
CHANNELS: 1 10 20 1 10 2
FUNCTION| RANGE
vDC 300 mV 1.8 38 4.1 24 13.4 17.8
3V 1.8 3.8 4.1 24 13.4 17.8
30V 1.8 3.8 4.1 24 13.3 17.7
150/300V 1.8 3.8 41 24 13.2 175
AUTO 17 36 3.8 2.4 11.0 137

°F J 1.0 3.3 3.8 2.1 11.1 157

(TEMP) | PT 1.8 3.6 3.8 23 8.1 9.4

VAC 300 mV 1.0 1.5 1.8 1.3 25 2.6

3V 1.0 15 1.6 13 25 286
3oV 1.0 1.8 1.6 13 25 2.6
150/300V 1.6 1.5 1.6 1.3 2.5 2.8
AUTO 1.0 15 1.5 1.3 2.4 25

OHMS | 300Q 1.8 386 3.8 23 8.1 9.4

3k 1.8 3.6 3.8 23 8.1 9.4
30kQ 1.8 38 3.8 23 8.1 9.4
300 kQ 1.2 1.8 1.9 19 47 5.1
IMQ 1.1 1.6 1.7 1.8 4.0 43
10 MG 11 1.6 1.6 1.7 3.8 4.C
AUTO 1.8 36 3.8 23 8.1 9.4
AUTO 1.1 16 1.6 1.7 3.8 4.0
{open)

FREQ" | any 0.6 086 0.6 0.6 0.6 0.6
*Overloaded AC Voltage measurements or any Frequency measurements
require approximately a 1.2 second recovery period before another AG
Voltage or Frequency measurement can be started. Any DC Voltage or
Ohms measurements will be done without delay during this tirme petiod.

A/SPECIFICATIONS
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A-10

MAXIMUM AUTORANGING TIME

{Seconds per Channel)
FUNCTION RANGE CHANGE SLOW |FAST
vDC 300mV ——p 150V 025 | 0.19
150V 3c0mV 7 0.26 C.19
VAC 300 MV e 150V 450 4.12
150V 300 MV~ 1,38 1.08
OHMS 3000 —————p 10.0 MQ 1.30 0.59
10.0 MQ 30000 —p 1.81 0.75

TOTALIZING INPUT
input Voltage

30V maximum
-4V minimum
2V peak minimum signal

Isolation

None
de-coupled

Threshold
1.4V
Hysteresis
500 mV
Input Debouncing
None or 1.66 ms
Rate
0 to 5 kHz with debouncing off
Maximum Count

65,535
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DIGITAL INPUTS
input Voltage

30V maximum
-4V minimum

Isclation

None
de-coupled

Threshold
1.4V
Hysteresis

500 mV

TRIGGER INPUT
input Voltages

contact closure and TTL compatibie
“nigh” = 2.0V min, 7.0V max
“low” = -0.6V min, 0.8V max

Isolation

None
de-coupled

Minimum Pulse Width
Sps

Maximum Frequency
5Hz

Specified Conditions

The instrument must be in the quiescent state, with no interval scans in process, no commands in the
queue, no RS-232 or IEEE interface activity, and no front panel activity if the latency and repeatability
performance is to be achieved. For additional information, refer to Section 5.

Maximum Latency

Latency is measured from the edge of the trigger input to the start of the first channel measurement for
the Specified Conditions {above).

480 ms for fast rate, scanning DCV, ACV, ohms, and frequency only

550 ms for fast rate, scanning any thermocoupie or 100 mV de channels
440 ms for slow rate, scanning DCV, ACV, ohms, and frequency only
890 ms for slow rate, scanning any thermocouple or 100 mV de channels
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A-12

Repeatability

3 ms for the Specified Conditions (above)

DIGITAL AND ALARM QUTPUTS

Output Logic Levels
Logical “zero™ 0.8V max for an fout of -1.0 mA (1 LSTTL load)
Logical “one™ 3.8V min for an lout of 0.05 mA (1 LSTTL load)
For non-TTL loads:
Logical “zero™ 1.8V max for an lout of -20 mA
3.25V max for an lout of -50 mA
Isolation
None

HEAL-TIME CLOCK AND CALENDAR
Accuracy

Within 1 minute per month for 0°C to 50°C range
Battery Life

1 years minimum for Operating Temperature range




ENVIRONMENTAL
Warmup Time

1 hour to rated specifications

15 minutes when relative humidity is kept below 50% {non-condensing)

Temperature Coefficient

A/SPECIFICATIONS

0.1 times the applicable 18°C to 28°C accuracy specification per degree G maximum for 0°C to 18°C

and 28°C to 80°C {32°F 1o 64.4°F and 82.4°F to 140°F}
Operating Temperature

0°C to 80°C (32°F to 140°F)
Sterage Temperature

-40°C to +75°C (-40°F 1o +167°F)
Relative Humidity (Non-Condensing)

90% maximum for 0°C to 28°C (32°F to 82.4°F),

75% maximum for 28°C to 35°C (82.4°F to 85°F),

50% maximum for 35°C o 60°C (85°F to 140°F),

{Except 70% maximum for 0°C to 35°C (32°F 1o 85°F} for the 300 k€2,
3 MQ, and 10 MQ ranges.)

Altitude

Operating: 3,050m {10,000 ft}) maximum
Non-operating: 12,200 (40,000 ft) maximum

Vibration

0.7gat 15 Hz
13gat 25 Hz
3g at 55 Hz

Shock

30g half sine per Mil-T-28800
Bench handling per Mil-T-28800
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GENERAL
Channel Capacity

21 Analog Inpuis
4 Alarm Qutputs
8 Digital VO (Inputs/Outputs)

Measurement Speed

Slow rate: 4 readings/second nominal
Fastrate: 17 readings/second nominal

1.5 readings/second nominal for ACV and high-QQ inputs

For additional information, reter to Typical Scanning Rate and Maximum Autoranging Time.
Memory Life

10 years minimum over Operating Temperature range
Stores: real-time clock, set-up configuration, and measurement data

Common Mode Voltage

300V de or ac rms maximum from any analog input (channel) 1o earth provided that channel to channei
maximum voltage ratings are observed.

Voltage Ratings

Channels 0, 1, and 11 are rated at 300V dec or ac rms maximum from a channel terminal to earth and
from a channel terminal 1o any other channel terminal.

Channels 2to 10 and 12 to 20 are rated at 150V dec or ac rms maximum from a channelterminal to any
other channel terminal within channels 2 to 10 and 1210 20.

Size

9.3 cm high, 21.6 cm wide, 31.2 cm deep
{3.67 in high, 8.5 in wide, 12.28 in deep)

Weight

Net, 2.95 kg (6.5 Ibs)
Shipping, 4.0 kg (8.7 lbs)

Power

9G to 264V ac {no swilching required), 50 and 60 Hz, 10 VA maximum
9V dc to 16V de, 10W maximum

if both sources are applied simultanecusly, ac is used if it exceeds approximately 8.3 times dc.
Automatic switchover occurs between ac and dc without interruption.

(At 120V ac the equivalent dc voltage is ~14.5V).
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Standards

Complies with IEC 1010, UL 1244 and CSA Bulletin 556B.

Complies with ANSIASA-582.01-1988 and CSA C22.2 No. 231 when channel 0, 1, and 11 inputs are
restricted 1o 250V dc¢ or ac rms maximum.

Complies with VDE 0871B when shielded cables are used.

Complies with FCC-15B, at the Class A level when shielded cables are used.

RS-232-C
Connector: 8 pin male (DB-9P)
Signals: TX, RX, DTR, GND
Modem Control:  full duplex
Baud rates: 300, 600, 1200, 2400, 4800, and 9600
Data format: 8 data bits, no parity bit, one stop bit, or

7 data bits, one parity bit (odd or even), one stop bit
Flow controb: KXON/XOFF
Echo: on/off

2625A DATA STORAGE

Stores 2047 scans
Each scan includes:

« Time stamp

+ Readings for all defined analeg input channels
« Status of the four alarm outputs

+ Status of the eight digital /O

+ TTotalizer count

Memory is battery-backed
Memory life: 5 years minimum at 25°C

: 2620A OPTIONS
IEEE-488 (Option -05K)

Capability codes: SH1, AH1, TS, L4, SRt, RL1, PP, DC1, DT1, E1, TEO, LEO and CC
Complies with IEEE-488.1 standard
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Appendix C
IEEE-488.2 Device Documentation

Requirements

INTRODUCTION

Section 4.9 of the IEEE Standard 488.2-1987 states: “All devices shall supply
information to the user about how the device has implemented this standard.” (In this
context, “device” means the Fluke 2620A Hydra Data Acquisition Unit. The Fluke
Hydra Data Logger cannot be equipped for IEEE-488 operation.) The informationin
Appendix C is provided in compliance with this requirement.

IMPLEMENTATION OF IEEE STANDARD 488.2-1987

Items 1-23 below correspond to the specific items of information required by Section
4.9, “Device Documentation Requirements”, of the Standard. The information
supplied by Fluke in response is italicized. (Throughout Appendix C, the word
“Section” refers to the section[s] in the Standard, not this manual.)

I.

A list of IEEE 488.2 Interface Function subsets implemented, Section 5.

IEEE-488.1 interface functions implemented in the Fluke Data Acquisition Unit
are listed under “IEEE-488" capability codes in Appendix A.

A description of device behavior when the address is set outside the range 0-30,
Section 5.2.

It is not possible to ser the Fluke Data Acquisition Unit address outside the
specified range.

A description of when a user initiated address change is recognized by the device.

An address change is recognized when set via the IEEE setup menu, which is
entered by pressing COMM (= (u=]). This address will be used unzil it is
changed. The address change is recognized after ENTER is pressed 1o accept the
address shown on the display.

A description of the device setting at power-on, Section 5.12. Any commands
which modify the power-on settings shall also be included.
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The initial power-up device setting is.

Channels 0 - 20: OFF.
Measuremens rate:  Slow.
Sealing (M ): 1 (all channels)
Offset (B): 0 (all channels)

Alarm parameters:  Limit-1 and Limit-2 OFF. All limit values 0.

Alarm assignments:  Channels 0-3 assigned to outputs 0-3, respectively. Channels
4-20 assigned to digital I] O lines 4-7, as shown in Table 3-8.

Scan interval time: 0:00:00 (continuous)

Review values (MIN, MAX, LAST) cleared for all channels.

Digital I/ O lines: high (non-alarm)

Totalizer: 0, with debounce disabled.

Awoprint [ Memory Storage: OFF.

RTD RO parameter: 100.00 (all channels)

Open Thermocouple Detection (OTC) enabled.

A description of message exchange options:

The size and behavior of the input buffer.

The input buffer size is 350 bytes. If the input buffer fills, the IEEF-488.1 bus will
be held off until there is room in the buffer for a new byte.

Which queries return more than one (RESPONSE MESSAGE UNIT), Section
6.4.3.

The following queries always return more than one { RESPONSE MESSAGE
UNIT;:

LOG?, NEXT?, INTVL?, TIME_DATE?, PRINT_TYPE?, *IDN?,
SCAN_TIME?, SCALE_MB?

The following queries may return more than one {RESPONSE MESSAGE
UNIT: u

FUNC?, MIN?, MAX?, LAST?, ALARMS?, RANGE?, ALARM_LIMIT?
Which queries generate a response when parsed, Section 6.4.5.4.
All queries generate a response when parsed.
Which queries generate a response when read, Section 6.4.5.4.
No queries generate a response when read by the controller.
Which commands are coupled. Section 6.4.5.3.

No commands are coupled.
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6. A list of functional elements used in constructing device-specific commands.
Whether {compound command program header) elements are used must also be
included, Section 7.1.1 and 7.3.3.

Device-specific commands used:

(PROGRAM MESSAGE)

(PROGRAM MESSAGE TERMINATOR)
(PROGRAM MESSAGE UNIT
(PROGRAM MESSAGE UNIT SEPARATOR)
(COMMAND MESSAGE UNIT>

(QUERY MESSAGE UNIT)

{COMMAND PROGRAM HEADER)
({QUERY PROGRAM HEADER)
(PROGRAM DATA)

(CHARACTER PROGRAM DATA>
{DECIMAL NUMERIC PROGRAM DATA)

7. A description of any buffer size limitations related to block data, Section 7.7.6.5.
No block data is used.

8. Alist of (PROGRAM DATA) elements which may appear within an (expression)
as well as the maximum sub-expression nesting depth. Any additional syntax
restrictions which the device may place on the {expression) shall also be included.

No sub-expressions are used. The only{ PROGRAM DATA) functional elements
used are (CHARACTER PROGRAM DATAY AND (DECIMAL NUMERIC
PROGRAM DATA).

9. A description of the response syntax for every query, Section 8.

{NRI NUMERIC RESPONSE DATA) is returned for:

*ESE?, *ESR?, *OPC?, *SRE?, *STB?, *TST?, IEE?, IER?, RATE?, RANGE?,
INTVL?, TEMP_CONFIG?, MON_CHAN?, FORMAT?, ALARMS?,
ALARM _ASSOC?, ALARM_DO_LEVELS?, TOTAL_DBNC?, TIME_DATE?,
TRIGGER?, EEREG?, SCAN_TIME?, LOG..COUNT?, DIO_LEVELS?

(NR3 NUMERIC RESPONSE DATA> is returned for:

MON.VAL?, TOTAL?, RTD_R0?, MIN?, MAX?, LAST?
{CHARACTER RESPONSE DATA) is returned for:
*IDN?, FUNC?

The following queries return data in two formats:
ALARM_LIMIT?

Sense (HI, LO, OFF)in{CHARACTER RESPONSE DATA}
Value (if HI or LO) in{NR3 NUMERIC RESPONSE DATA}
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10.

iL

12,

13.

14.

15.

16.

17.

SCALE_MB?
M and B vaiues in (NR3 NUMERIC RESPONSE DATA)
Resultant display range in (NRI NUMERIC RESPONSE DATA)

NEXT?, LOG?
Time, date, and digital 1/ O values in (NRI NUMERIC RESPONSE DATA)
Measurement data and Totalizer in (NR3 NUMERIC RESPONSE DATA)

A description of any device-to-device message transfer traffic which does not
follow the rules for (RESPONSE MESSAGE) elements, Section 8.1.

There are no deyice—zo—device messages.

The size of any block data responses, Section 8.7.9.4.

There are no block data responses.

A list of common commands and queries which are implemented, Section 10.

*CLS, *ESE, *ESE?, *ESR?, *IDN?, *OPC, *OPC?, *RST, *SRE, *SRE?,
*STB?, *TRG, *TST?, *WAI

A description of the state of the device after successful completion of the
Calibration query, Section 10.2.

The *CAL? command not implemented (an optional command).

The maximum length of the block used to define the trigger macro, if *DDT is
impiemented, Section 10.4.

*DDT is not implemenied.

The maximum iength of macro labels, the maximum length of the block used to
define a macro, and how recursion is handled during macro expansion, if the
macro commands are impiemented, Section 10.7.

Macros are not implemented.

A description of the response to the identification common query, *IDN?, Section
10.14.

The *IDN? query returns:

FLUKE,2620A4,0,M2.41 A3.7 D13

The version number of the main software is “M2.417, “A3.7”is the version number
of the analog sub-system software, and “D1.3 " is the version number of the display
sub-system software.

The size of the protected user data storage area, *PUD, Section 10.27.

*PUD not implemented. There is no protecied user data storage area.




18.

19.

20.

21.

22.

23.
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The size of the resource description, if the *RDT command or ¥*RDT? query are
implemented, Sections 10.30 and 10.31.

The *RDT and *RDT? commands are not implemented.

A description of the states affected by *RST (Section 10.32), ¥*LRN? (Section
10.17), *RCL (Section 10.29), and *SAV (Section 10.33).

* RS T restores the device to the state assumed at initial power-up, except for those
items specifically forbidden by the *RST command definition. The initial
power-up state is defined under item “4.”, above.

*LRN?, *RCL, and *SAV are not implemented.

A description of the scope of the self-test performed by the *TST? query, Section
10.38.

*TST? performs the tests listed under “*TST?” in Table 4-8 of the User’s Manual.
The device reverts to the power-up state after performing these tests.

A description of additional status data structures used in the device’s status
reporting, Section 11. =

The Instrument Event Enable (IEE) register and the Instrument Event Register (IER)
are described in Figure 4-4. ‘

For each command, a statement describing whether is overlapped or sequential.
All commands are sequential; none are overlapped.

For each command, the device documentation shall specify the functional criteria
that ate met when an operation complete message is generated in response to that

command, Section 12.8.3.

Operation complete is generated when the command is parsed.
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SERVICE CENTERS
USA Phillips Customer Suppart Denmark Ireland, Bepubfic of
Scientific and Industrial Fiuke Denmark A/S Fluke UK LTD.
Calffornia Bicck F, Centrecourt T & M Customer Service Customer Support
Fluke Service Center 34 Waterloo Road Ejby Industrive; 40 Colonial Way
45610 Landing Parkway North Ryde, NS.W. 2113 DK 2500 Glostrup Watford
Fremont, CA 94838 TEL: 81-2-888-0416 Copenhagen Hertlordshire W2 4TT U.K.

TEL: (510} 651-5112
FAX: {510) 651-4962

Fluke Service Center
16715 Von Karman Avenue
Suite 110

irvine, CA 82714

TEL: (714} 863-8031

FAX (714) 8831723

Florida

Fluke Service Center

550 8. North Lake Bivd.

Altamonte Springs, FL 32701-8227
TEL: (407} 331-2920

FAX: (407) 331-3366

lilinois

Fluke Sarvice Center
1150 W. Euclid Avenue
Palatine, L. B00EY
TEL: (708) 705-0800
FAX: (708) 705-9989

New Jersey

Fhike Service Center

W. 75 Century Rd

or P.O. Box §30

Paramus, N.J. 07652

TEL: (201) 588-9500 (598-0818)
FAX: (201) 588-2093

Texas

Fluke Service Center
2104 Mutton Drive
Suite 112

Carroilton, TX 75006
TEL: {214) 406-1000
FAX: (214) 405-1072

Washington

Fiuke Service Center
Fluke Corporation
Building #4

1420 - 75TH St 8.W.
M/S 6-30

Everatt WA 88203
TEL: (206) 356-5787
FAX: (206) 356-8331

INTERNATIONAL

Argentina

Coasin 5.A.

Virrey del Pino 4071 DEP E.1
1430 CAP FED

Buenos Aires

TEL: 54-1-552-5248

FAX: 54-1-881-1787

Austrafia

Phillips Customer Support
Scientific and Industrial
23 Lakeside Drive

Taily Ho Technology Park
East Burwood

Victoria 3181

TEL 61-3-881-3868

FAX: 61-3-881-3636

EAX: 61-2-888-0440

Austria

Fluke Austria GmbH
Linternehmensbereich Prof. Systeme
Gutheil Schoder

Gasse 10

A-1102 Vienna

TEL: 43-1-60101-1568

FAX: 43-222-603-2165

Belgium

Flizke Belgium NV /5.A
T&M Customer Support
Langeveldpark - Unit 5 &7
P.Basteleusstraat 2.4-6
1800 St Pieters - Leeuw
TEL: 282-2-331-2777
FAX: 32-2-331-1488

Brazil

ATP/HI-TEK Electronica LTDA
Al Amazonas 422, Alphaville
0B454-07G Baruert

San Pauio

TEL: 85-11-725-5822

FAX: 85-11-421-5032

Canada

Fiuke Electronics Canada inc.
400 Britannia Road East, Unit #1
Mississauga, Ontario

L4Z 1X8

TEL: 416-880-7600

FAX: 416-890-8866

Chile

Intronsa inc.

Sociedad Comercial de
instrumentacion Electronica, S.A.
Casilla 16155

Santiago

TEL: 56-2-232-1886, 232-4308
FAX: 56-2-232-2694

China

Fluke Service Center

Room 2111 Scite Tower
Janguomenwai Dajie
Beifing 100004, PRC

TEL: 86-1-512-3435 or 8351
FAX: 86-1.512-3437

Colombia

Sistemas E Instrumentacion, Lida.
Carrera 21, NO. 39A-21, OF. 107
Ap. Aereo 29583

Bagota

TEL: 57-1-287-5424

FAX: 57-1-2B7-2248

Costa Rica

Eiectronic Engineering, S.A.
Carretera de Circunvalacion
Sabaniila Av. Novena

P.0O. Box 4300-1000

San Jose

TEL: 506-53-3759

FAX: 506-25-1286

TEL; 48-43-44-1900
FAX: 45-43-43-9192

Ecuador

Proteco Coasin Cia., Lida,

Av. 12 de Cctubre 2448 y Orellana
P.0. Box 17-03-228-A

Quite

TEL: 593-2-230283 or 520005
FAX: 593-2-561980

Egypt

Phillips Egypt

10, Abdel Rahman el Rafet St
el Mohandessin

P.C. Box 242

Dokk: Cairo

TEL: 20-2-480922

Finland

Fiuke Firdand Cy
Sirgkalliontie 3
SE.0P631 Espon
TEL: 358-0-5026-800
FAX: 358-0-5026-414

France

Fluke France S.A.

T&M Customer Support
105 Rue de Paris BP 62
93002 Bobigny, Cedex
TEL 33-1-4942-8088
FAX: 33-1-4942-8158

Germany

Fluke GmbH

Service VSF
Unternehmenshbereich Elektzonik
fuer Wissenschaft und Industrie
QOskar-Messter-Stragse 18
D-8048 Ismaning/Munich

TEL: 49-88-9605261

FAX: 49-85-9605270

Philips Messgerate GmbH
Test & Measurement
Meiendorferstrasse 205
P.O. Box 730 370

2-2000 Hamburg 73

TEL: 49406797434
FAX: 49-40-8797-421

Greece

Philips S.A. Hellenigue
15,25th March Street
177 78 Tavros

10210 Athens

TEL 30-1-485-4911
FAX: 30-1-481-5180

Hong Kong

Schmidt & Co (M.K.) Lid.
1st Floor

323 Jatle Road
Wanchai

TEL: B52-9223-5623
FAX: 852 B34-1848

TEL: 44-023-240511
FAX: 44-923-225087

india

Minditron Services Pvi. Inc.
33/44 Raimahal Vilas Extension
8th Main Road

Bangaiore 560 080

TEL: 91-80-348266

FAX: $1-80-345022

Hindiron Services Py Lid
18t Floor, 17-B,

Mahal Industrial Estate
Mahakali Road, Andheri East
Bombay 400 093

TEL: 91-22-830-0043

FAX: $1-22-837-0087

Hindtron Services Pvi. Ltd.
204-206 Hemkunt Tower
98 Nehru Place

New Delhi 110018

TEL: 91-11-843-3675
FAX: 91-11-542-9118

Hinditron Services Pvi. Lid.
Field Service Center
Ernerald House

Sth Floor

114 Sarajini Devi Road
Secunderabad 500 D03
TEL: 81 B42-844033

Indonesia

P. T. Daeng Brothers

Phillips House

Jin H.R. Rasuna Said Kav. 3-4
Jakara 12850

TEL: 62-21-820-1122

FAX: 62-21-520-5180

israel

R.D.T Electronics Engineering, Ltd.
P.O. Box 58013

Tel Aviv 61680

TEL: 872-3-548-3737

FAX: 872-3-492190

italy

Fluke #talia 3.R.L.

T&M Customer Suppon
Via G. Casati 23

20052 Monza (Mi}
TEL: 35-39-203-8525
FAX: 38-39-203-8621

Japan

Fluke Corporation

Sumitomo Higashi Shinbashi Bidg.
1-1-11 Hamamatsucho

Minato-ku

Tokyo 105

TEL: 81-3-3434-0181

FAX: 81-3-3434-0170
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SERVICE CENTERS {cont)

Korea

B&P International Co., Lid.
Geopung Tocon A-1808
203-1 Nenhyun-Dong
Kangnam-Ku

Seoul 135010

TEL: 82 02 546-1457
FAX: B2 02 545-1458

IL MYOQUNG, INC.

78046, Yeogsam-Dong
Youngdong P.O. Box 1486
Kangnam-Ku

Seoul

TEL: 82 2 552-85824
FAX: B2 2 553-0388

Malaysia

Mecomb Malaysia Sdn. Bhel,
P.O. Box 24

48700 Petaling Jaya
Selangor, Darul Ehsan
TEL 60-3-774-3422

FAX: B0-3-774-3414

Mexico

Mexe! Mexicana De Electronica
Industrial, 5.A. De C.V.
Diageral No. 27

Entra Calle de Eugenia Y Ave.
Col. Del Valle

C.P. 03100, Mexico D.F.

TEL: 82-5-682-8040

FAX: 52-5-687-8695

Mexicana De Electronica
Industrizl. S.A.

Av. Porvenir No. 8608
Centro C. San Martin Local 6
C0 . Jaurez, Chihuahua
TEL: 52-168-23-6G2-35

FAX: 52-16-23-02-35

Netherlands

Fluke Eurcpe B V.
Test & Measurement
Science Park
Eindhoven 5110
P.C.Box 1188

5602 BD Einghoven
TEL: 31.40-644-225
FAX: 31-40-644-280

Fiuke Netheriand B.V.
Technische Service Prof. Act.
HMurksestraat, 2C

Gebouw HBR

3652 AJ Eindhoven

TEL: 31-44-723-220

FAX: 31-40-723-337

New Zeatand

Phillips Customer Suppon
Scientific & Industrial
Private Bag 41904

St. Lukes, 2 Wagener Piace
ML Albert, Auckland 3

TEL: 64-9-854-4160

FAX: 64-5-849-7814

Norway

Fluke Norway A/S
Customer Support

P.0. Box 6054 Etterstad
N-Q801 Oslo

TEL: 47-22-853400
FAX: 47-22-653407

Pery

Importaciones & Representaciones
Electronicas S.A

JA, Pumacahua 955

Lima 11

TEL: 51-14-23-5088

FAX: 81-14-27-1324

Philippines

Spark Eiectronics Corp.
P.C. Box 6§10, Greenhills
Metro Manila 1502

TEL: 63-2-700-621

FAX: 63-2-721-0491

Portugal

Phiflips Portuguese $.A,

1€ Division - T & M Department
Rua Dr. Antonio Loureiro Borges, 3
Arquiparque-Miraflores

Apartade 300

2765 LINDA-A-VELHA

TEL: 351-1-4163-318

FAX: 351-1-416-3185

Repubiic of South Africa
South African Phillips (Pty) Ltd.
195/215 Main Hoad

P.0. Box 58088

Mastindale 2092

TEL: 27-11-470-5132

FAX 27-11-470-8208

Singapore

Fluike Corporation

Singapore Representative Office
#27-03 PSA Budding

460 Alexandra Road

Singapore 0511

TEL: 85-276-5161

FAX: B5-276-5758

Spain

Fluke ibérica S.L.

Depto. Tecnico ingtrumentacion
Martinez Villergas 2

28027 Madrig

TEL: 34-1-326-7512

FAX: 34-1-326-0668

Sweden

Fiuke Sweden AB

T&M Customer Support
Kronborgsgrang 11
P.O. Bax 81

5-164 94

TEL: 46-8-751-0230
FAX: 48-8-751-0480

Switzerland

Fluke Switzerland AG
T&M Customer Support
Riedstrasse 12
Peostfach 360

CH-8953 Distikon 1
TEL: 41-1-745.2244
FAX: 41-1-745-2240

Taiwan

Schmicit Electronics Corp.
5th Fioor, Cathay Min Sheng
Commercial Building,

Né. 180 Sec. 2

344 Min Sheng East Road
Taipei

TEL: 888-2-501-3468

FAX: 885-2-502-9692

Thailand

Measuretronix Lid.

2102/31 Ramkamhang Foad
Bangkok 10240

TEL: 66-2-375-2733, 375-2734
FAX: 86-2-374-0965

Turkey

Turk Phillips Ticaret AS.
Inony: Caddesi 78/8¢
Posta Kutusu 504-Beyoglu
Instanbust

TEL: 80-1-143-5891

tinited Kingdom
Fiuke UX. LTD.
Customer Suppon
Colonial Way

Watford

Hertdordshire WD2 47T
TEL: 44-923.240511
FAX: 44-323-205087

Uruguay

Coasin Uruguaya 3.A,
Casilla de Correc 1400
Libertad 2529
Montevideo

TElL: 598-2.788-015
FAX: 598-2.797-338

VYenezuela

Coasin C.A.

Caiie 9 Con Calie 4, £dif. Edinurbi
Apartado de Corress NR-70.135
Les Ruices

Caracas 1070-A

TEL: 58-2-2410309, 241-1248
FAX: 58-2-241-1930
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Appendix E
Making Mixed Measurements

INTRODUCTION

This appendix augments the discussion of ac signal effects on other channels (cross talk) found in
Section 5 ( “Making Mixed Measurements” ). Effects on each measurement function are discussed
below. These numbers should only be considered as references. Since cross talk can be introduced
into a measurement system in many places, each setup must be considered individually.

The effect of cross talk could be much better than shown for “Typical”; in extreme cases, the effect
could be worse than the “Worst Case” numbers. In general, the “Worst Case” information assumes
that none of the guidelines for minimizing cross talk (Section 5) have been followed; the “Typical”
information assumes that the guidelines have been followed where reasonable.

These numbers assume that input L (low) is tied to earth ground; refer t0 “Using Shielded Wiring”
in Section 5. For dc volts and thermocouple temperature measurements, a source impedance of 1k
in series with the H (high) input is assumed (except where otherwise noted.)

AC SIGNAL CROSS TALK IN A DC VOLTAGE CHANNEL

. VDO
DCV Error Ratio (CTRR) = | Lo (67707
VACrms
Worst case Typical
50, 60 Hz, +0.1%: 11%107 20x 107
Other Frequencies: 38%10 8.6 x 107

For example, to find the typical effect of a 300V ac signal at 60 Hz on another channel for the
300 mV range, you would calculate: 300 X 2.0 X 10% = 0.01 mV.
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AC SIGNAL CROSS TALK INTO AN AC VOLTAGE CHANNEL

ACV Error Ratio = VACrms (cros.::l(]:cgts}f :zr;f;?ncy (crossralk):l
Range Ratio (worst case) Ratip ical
300.00mV 48x1078 [V :H;i 14x 1078 [‘ﬂ'&yﬁ“ﬂ
3.0000 V 1.1%107 [V:HZ] 3.0x1 LVIH
30.000 V 12x 107 [v :HJ 2.6% 1077 [%HJ
150.00/300.00 V 12107 [T&‘iz?ﬂ 3.4% 107 [M

For example, to find the typical effect of a 60 Hz, 220V ac signal on another channel for the the 300
mV range, you would calculate: 220 X 60X 1.4 X 10%=0.18 mV.

AC SIGNAL CROSS TALK INTO AN OHMS CHANNEL
AC Frequency = 50, 60 Hz, +0.1%

HM. -1 Ohms (error)
0 S Error Ratio” = VACrms (crossmlk):]
Range Ratio (worst case) Ratip ical
_sTOh
300.00 Q 33%10 Vr;‘;] NoEffect
3.0000 k2 2.4 x 10| KOhm. 67x1077 [whm
Vrms Vrms
30.000 kQ 3.1 x 104 [KCkm 8.4 1075 KOhm
Vrms Vrms
300.00 k2 5.6 x 1673 [ FQPm 37x 1073 "0’""
. Vrms
[ MOhm 5 MOhm
3.0000 MQ 38x% 10 [ ’] 38x 10 [Vms
10.000 MO 1.4% 1073 [MOh”m 43 x 1074 [MOhm
Vrms Vrms

For example, to find the typical effect of a 60 Hz, 100V ac signal on another channel for the 30 k2
range, you would calculate: 100 X 8.4 X 10-° = 0.008 Q.

AC SIGNAL CROSS TALK INTO A FREQUENCY CHANNEL

Frequency measurements are unaffected by cross talk aslong as the voltage-frequency product is kept
below the following limits:

Worst case T'vpical
VxHz Product Limit  3.7x 10* (V% Hz) 1.0%x 10% (V= Hz)

! These values assume no more than 1000 pF of capacitance between either end of the resistor (HI and LOW) and earth ground.
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AC SIGNAL CROSSTALK INTO A TEMPERATURE CHANNEL

Frequency = 50, 60 Hz

. °C (error)
TEMPERATURE Error Ratio = I:V e (orassiall)
Worst case Typical
Types I, K, E, T, N; 27 10“'3I:°C] 50 10’“‘rocj
TP T X Vrms. X LVrm
TypesR, S, B, C: 11x 1072 O 20x107%] S
JPES By S B, 5 X [Vrms} U LVrm;t
°C
Type PT (RTDY: s.sxlo‘s[ J NoEffect
Vrm
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Appendix F

Binary Upload of Logged Data
(LOG_BIN?) (2625A only)

INTRODUCTION

The LOG_BIN? <index> query can be used to quickly upload logged data from a2625A. The
response is a single ASCII string, which encodes the raw binary data stored at the specified
<index> position. The logged data is also retained in the 2625A.

The measurement data retumed from the 26254 is in the (binary) IEEE single-precision
floating point format. Making use of this data can be difficult and is very machine dependent.
A working example, using the C programming language on an IBM PC, is provided in this
appendix. This example uses a pre-computed LOG,_BIN? response string, and checks that
the conversion process works as expected.

Two steps are required in adapting the LOG_BIN? response string for use with your
computer.

®  First, you must decode the ASCII string into binary data.
For example, one possible LOG_BIN? response string is:

LOG_BIN? 1

42@Y40B A0000000007000010PO00?h000
=3

This ASCII string represents the following binary (hex) data:

10 24 29 10 04 91 00 Of ff
00 0000 00 7f ¢0 00 00 7f
80 00 00 3f 80 00 00 00 00

®  Second, you must convert this binary data into valid floating point numbers for your
underlying computer architecture.

DECODING THE ASCII STRING

The ASCII response string contains six bits of raw data for each ASCII character, offset from
ASCII ‘0’ (0x30 hex, 48 decimal). Therefore, the conversion process subtracts 48 from the
integer value of each character, then shifts it into place. Each set of four ASCII characters
form three bytes of raw data. The number of bytes of raw data depends on the number of

channels for the scan. The C code shown in Figure F-1 convertsa LOG_BIN?response string
into a byte array.

F-1
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F-2

Fgs

~% decodel}. Dacode LOG_BINT response string into raw byte stream
HE

## Decoding is done on multiples of four input bytes:

e

it 543210 343210 543210 S43210 (bit number in ASCII bytes)
=3 + +
srci0l § srclll | srelf2l srel3d ASCII string dinput

34
3t

i 3&5432 103654 32103& 543210 {(bit number in raw buytes)
it

¥ / / /

s H / /!

#3 H / /

2 H /!

i H !

33t H 1 i

*it 7&E543210 76343210 76543210 {bit number in raw bytes:

*3 +
dstfO] { dstlll] deti2]

-

-+
O

w4
2]

#*3

#k Inputs:
*H dsg Destination for binary data {must have enough space

*3t allocated; the maximum needed is & btimestamp hytes + 3

# bytes for temp units, measurement rate, and digital I/0
i + 4 bytes/float # 22 floating point values = 97 bytes).
*#

*it sre Source ASCII string (null terminated)

e

## Qutputs:
i dst
33

#%* Returns:
*? Number of bytes placed in destination buffer
*

int

decode(dst., src)
unsigned char *dsty
char #sec;

Raw data output

A
§oma

4 -= 4

Get to binary data, based on ASCII string

f# sre to dst xiate »/
static struct nibtab _s {
int lindex;
int lmask;
int lshift;
int rindex;
int rmask;
int vshift:
Y nibtabf3l = {

. /¥ left right */
O, Qx3F, 2, i, 0x30., 4, /R dsti0l from srclQ] and srcllil #/
1. OxQf. 4. 2: 0x3c. 2. /% dstfl]) from sreill and srcl2] %/
2, 0xG3, 6. 3 Ox3f, O, /% dst[2] from srtci2] and srci3] =/

ri

aute unsigned char n;

auto struft nibtab s »t;
auto gnsxgnad char tmpsrcidl;
ayte int dst_bytes:

/% Number of bytes created #/
dst_bytes = C;

/% Process stc in chunks af four 2/
while {(#svg) £

/% Copy source, Filin

g "“holes" at end with zeros */
for (n = Qi n { 4 n+%) £

i1f (®srtc}
tmpsrelnl = #gre++ — 07
else
tmpsrcbnl = G;
b
/# Mung source into destination #*/
for (t"= nibtabi € { &nibtabil3l; t++) {
#dst = (tmpsrclt-)lindex] & t-)lmask) <{ t-)ishift;
*dst = (ftmpsvclt~Irindex3 & £-drmask}) )3 t—~)rshifé;

datds;
: dst_bytes++:;

¥
return (dst _hytes);

Figure F-1. ASCH String Decoding
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The raw data output array contains the information listed below. Note that the number of
floating point values is equal to the number of charmels in use, plus one. (The totalizer count
is always present in the data, and is stored as a floating point number.)

® Time stamp (BCD format)

byte 0: hours
byte 1:minutes
byte 2: seconds
byte 3: month
byte 4: date
byte 5: year

hd Temperature units, measurement rate, and I/O

byte 6: temperature units and raie (0x10 bit means degrees Fahrenheit, else
Centigrade; 0xO1 bit means fast rate, else slow rate)

byte 7: Alarm outputs
byte 8: Digital I/O

® Totalizer value as 32-bit single-precision IEEE floating point number stored using the

byte ordering shown below. The formatof this number is explained under “Floating Point
Conversion”.

byte 9: MMSB of float
byte 10: MLSB of float
byte 11: LMSB of float
byte 12: LLSB of float

Measurement data; only defined channels are included (exactly like LOG? query); same
floating point format, but with a wider range of values. NaN (Not a Number) is used 10
indicate open thermocouple, and plus orminus Inf (infinity) to indicate overload. The bit
values for NaN and Inf are explained in the next section.

byte 13: MMSB of float
byte 14: MLSB of float
byte 15: LMS3B of float
byte 16: 1.LLSB of float

bytes 17-20: Second measurement result, if any
bytes 21-24: Third measurement result, if any

..........

Since the ASCII decoding (explained above) creates data multiples of three in length, it is
possible that there will be one or two unused bytes at the end of the decoded byte stream.
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FLOATING POINT CONVERSION

ANSUIEEE Std 754-1985, “IEEE Standard for Binary Floating-Point Arithmetic,” describes
the single-precision floating point format used to return measurement data. This standard
defines the format for single-precision floating point as:

X=(¢-1ypx21x Im

where
$ = sign
& = exponent

m = mantissa

The floating point format used is 32-bit with a 1-bit sign, 8-bit exponent, and 24-bit mantissa
with the most significant bit hidden under the LSB of the exponent. The number is formatted
as shown in Table F-1.

Table F-1. Floating Point Format

sigh exponent mantissa

1 bit 8 bits 23 bits (plus one hidden bif)
high byte hi-rnid byte low-mid byte low byte
(MMSB) {(MLSB) (LMSB) (LLSB)

For all other measurement queries, Hydra returns the string “+9E+9” for open thermocouple
(OTC) measurement values. However, for the LOG_BIN? guery, NaN (not a number) is
returned mstead. The IEEE floating point standard defines NaN as a positive, maximum
exponent number with non-zero mantissa bits. Hydra sets just the most significant mantissa
bit, 50 the raw binary byte stzeam value is 7f c0 00 00 (hex).

For all other measurement queries, Hydra usually returns +/- 19 for overload (OL) measure-
ment values. However, for the LOG_BIN? query, Hydra returns Inf (infinity) instead. The
IEEE floating point standard defines Inf as a positive ornegative maximum exponent number

with a zero mantissa. Hydra returns +Inf as the byte stream 7f 80 00 00 (hex) and -Inf as ff
80 00 00 (hex).

The C code in Figure F-2 converts raw data into a useful format for the Intel x86 (IBM PC)
architecture. The BCD time stamp is converted to integers, and floating point numbers
created for the totalizer and measurement values.

EXAMPLE

Figure F-3 is a short example that uses the routines in Figures F-1 and F-2 to decodc a fixed
(pre-computed) LOG_BIN? response string.

When compiled and run on an Intel architecture computer, the program should print
“Conversion worked”.

Although this example is useful for educational purposes, it is not very efficient. If desired,
the decoding and conversion processes can be combined into a single, fast algorithm.
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/% Import globals from main program %/
extern int timestampll;

extern int miscll;

extern float valuesld;

/%

~% convert{): Convert a LOG BIN? array of binary date into useful dats
#3

#% Converts BED values to integer: rag floating point values into fleat
#% values usable under the Intel xB6& (IBM PCY architecture.

*

¥ Inputs: .

1 3 SrC Array of binary data, from LOG_BIN? query

# lemgth Number of bytes in src array

¥

## Oubputs:

B timestampll Set to detimal timestamp values

EE aiscid Set to temp units, rate. and digital 1I/D values
u valuesll Set to #loating point values found in binary data
*i {must be room Tor a maximum of 22 floats)

¥

vold

convert{src: length}
unsigned char ¥srci

p int length;
unsignmed char #m
int n
/% Convert timestamp from BCD to decimal 3/
for {(n=0; » { &; m++, srott) £ .
/3 anarg Coded Decimal (BCD) format. packs the upper nibble as the %/
/% tems digit, the lower nibble as the ones digit. Convert this 7
/% into an integer number. %/
3 timestampinl = {10 ¥ (isrc 32 4 + (#src & OxQOF));
- /n Bave temperature units, measurement rate, and digital 170 wvalues #/
for (n=0; n { 3; o) {
misclnd = #srot;
/% Convert raw measurement data into floating point #/
s = (unsigned char #)values;
for {len -= 9; leagth > 3 length —= 4) {
fifdef sum
/% SunllS architecture (also works for Motorols CBUs) ®/
¥+ = srciQl;
mt+ = grelll;
#pt+ = grel2ls
b+ = srcl3L;
#elise
/4 Assume Intel xBS architecture %/
¥t = srel3ls
i+ = srel2);
#m++ = srcllls
ap = srel0d;
Hendif
s = 4;
¥
>

Figure F-2. Floating Point Conversion
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/% Globals convert(}) yses for destination %/

int timestamp{&als /# Scan timestamp #/

int miseE31; /% Temperature units, measurement rate, digital 1/0 #/
float valuest22}; /# Measurement values #/

extern int isnan(); /% Floating point value is NaN (nof a number) #/
extern int igsinf{). /% Floating point value is Int (infinity) =/

s

=¥ main(): LOG _BIN? query response axample pragram
#3

*? Converts a hard—coded LDG_BIN7 response string into usable data.
*

gain()
extern int decode(); /% ASCII ta binarg decoding =/
gxtern void convert(); /% Convert Hydra binary o usable types =/

/% Canned response for three channels: channel 1 is OTC, channel 8 is */
/% Ol and channel 10 is 1.0: remainxng encoded data described below #*/
/% (note that you can not determjine the channel number, measurement */
/% units, or measurement range, from this string: you must keep track »/
/% of that elsewhere) #/

char #leg bin_response = TA2RYAQBAOCaalD0007a0001 cPOOGTHOOOY;

/% Place to temgnrarilg store raw data: 100 bytes is more than enaough */
/% for any LOG_BIN? response string */
vnsigned char Faw_datallCols

/# Decode string into vaw data. then convert raw data into usable data =/
convert{raw_data. decode{raw_data, log _hin_responsel);

/% Abave %lobal variables now uysablei check example LOG_BIN? data w»/
/# against expected valuss #/

if ({timestamplLO) == 10} &% /¥ Mours #/
{fimestampCll == 24) L& /% Minutes */
{(timestampE2] == 29} && /% Seconds x/
{(timestampfl] = 10} && /% Month #/

- (timestampb4] == 4} & /% Day */

(timestampi3] == Q1) &k /% Year X #/
(misc[O] == 3} && /% Temp units and rate %/
(misec[1] == 13) && /% Alavm outputs */
{misc[2] == 25%) && /% Digital [/0 ®/
(values[01 == 0.0) && /# Totalizer */
isnani{values[i1} /% Channel 1 data *®/
isinfi{valuesl21} && /% Channel 5 data */
(values[3] == 1,03) { /% Channel 10 data #7

5 printf{“Conversion worked\n");

else <
pPrintf (“ERROR: conversion did not succeed'\n“);

exit(0Q});

b

/% If your math library supplies alternatives to isnan(} or isinf(), =/
/* yse them instead! #/

intg
isnan(#}
< fioat +;
/% This is not portable, or com letely accurate (since NaN mantissa »/ o
/% must only be non-zere, and tge sign bit can be set), but this works */
/# for NaN values returned by Hydra */
/% Compiler was free to promote to double #/
float ff = f;
3 return ((#lunsigned long *}&FF) == Ox7fcOO0DOL);
int
isinf(f)
float £;
/% Again, this is not portable, but this time it is accurate #/
/% Compiler was free to promote to double &/
float £+ = §;
return ((#{unsigned long #*#)&FF) == Ox7+BOCOOOL: il
N (#(unsigned long #)&F€) == OxfEBOGOOOL)Y:

Figure F-3. Example




*CLS (Clear Status, IEEE Common Cominand), 4-25
*ESE (Event Status Enable, IEEE Common Command}), 4-25
*ESE? (Event Status Enable Query, IEEE
Comraon Command)}, 4-25
*ESR? (Event Starus Register Query, IEEE
Common Command), 4-25
*IDN? (Identification {Query, IEEE Common
Command), 4-25
*QPC (Operation Complete, IEEE Common
Commang), 4-26
*(OPCT (Operation Complete Query, IEEE
Common Command), 4-26
*RST (Reset, IEEE Common Comreand), 4-26
*SRE (Service Request Enable, IEEE Common
Command), 4-26
*SRET {Service Request Enable Query, [EEE
Common Command), 4-26
*STB? (Read Status Byte Query, IEEE Common
Command), 4-26
*TRG (Trigger, IEEE Common Command), 4-26
*TST? (Self Test Query, [EEE Common Command), 4-27
*WA] (Wait-tocontinue, IEEE Common Command), 4-27
2-Terminal and 4-Terminal Configurations (Figure), 5-7
2-Terminal and 4-Terminal Connections {Figure}, 3-19
2620A-05K, 1-4
2620A-901, 1-4
4-Terminal Connections to 5700A (Figure), 6-10
4.Terminal Connections to Decade Resistance Box
(Figure}, 6-12

AC Measurements, Noise Effects, 5-6

AC Voitage (Table}, 3-5

ALARMS? { Active Alarms Query, Computer I/F), 4-27

ALARM_ASSOC (Associate Alarm Ourput, Computer
I/F), 4-28

ALARM_ASSOC? { Alarm Association Query,
Compurer 1/F), 4-28

ALARM.ASSOC_CLR (Clear Alarm Associations,
Compurer 1/F), 4-29
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ALARM_DO_LEVEL (Set Alarm Output Level,
Computer 1/F), 4-29

ALARM.DO_LEVELS? (Alarm Qutput State Query,
Computer 1I/F), 4-29

ALARM_LIMIT (Set Alarm Limit, Computer I/F), 4-29
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Alarm Conditions, Resetting, 3-10

Alarm Indications, 3-9

Alarm Limits, 2-13, 3-7

Alarm Seiection (Table), 3-8
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Applications Software,
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Aurtoprint, 3-23, 4-3

Autoprint Selection {Table), 3-24

Autoprint: Computer Interface Control, 4-4

Autoprint; Output Format, 4-4

Butron Usage, 2-9

C44G, 1-4
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CLEAR, (Pushbutton), 2-3, 2-11
CLOCK, (Pushbutton), 2-3, 2-11
COMM, (Pushbutton), 2-3, 2-11
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Calibration, 3-24, 6-21

Channe] Configuration, 2-11, 3-3
Channe] Selection, 2-9

Channel, Funcrion, and Range Selection, 3-4
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Character Echoing, 4-7
Cleaning, 6-1
Command Strings, 4-16
Command and Query Reference (Table}), 4-25
Command and Query Summary (Table), 4-23
Communication Parameters (RS-232), 4-2
Computer Interface,

Command Set, 4-22

General Usage, 4-1

Operations, 4-1

Trigger Control, 5-2

Types, 4-2
Configaration Mode,

(Figare}, 3-2

Description, 3-1
Configurarion Reset,

Description, 3-3

Reser Settings (Table), 3-3
Configuration,

Power Interruption, 3-2

Present, 3-2
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Frequency, 3-16
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RID, 3-17
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Thermocouples, 3-16
Connector Set (2620A-100), 1-3
Control Buttons (Tzble), 2-10
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DC Volrage, 3-5
DIOQ.LEVELS? (Digital /O State Query,
Computer 1/F), 4-30
DO_LEVEL (Set Digital Ourput Level,
Computer {/F), 4-31
Data Acquisition Unit, 1-1
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Data/Stop Bits (Figure), 4-2
Date,
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Event Starus Register,
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Test (Figure), 6-20
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FORMAT? (Query Response Format, Computer 1/F), 4-32
FUNC (Channel Function Definition, Computer 1/F), 4-32

FUNC, (Pushbutton), 2-3, 2-10
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(Figure}, 2-3
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Handle,
Adjustment (Figure), 2-2
Description, 2-1
Host {(RS5-232) Connections, 4-6
Hydra Data Logger Package, 1-1
Hydra Starter Package, 1-1

IEE (Instrurnent Event Enable, IEEE Common
Command), 4-34

1EE? (Instrument Event Enable Query, IEEE
Common Command), 4-34

1EEE Common Commands,
*CLS (Clear Status), 4-25
*ESE {Event Status Enable), 4-25
*ESE? (Event Status Enzble Query), 4-25
*ESR? (Event Status Register Query), 4-25
*IDN? (Identification Query), 4-25
*OPC (Operation Complete), 4-26
*QPC? (Operation Complete Query), 4-26
*RST {Reset}, 4-26
*SRE (Service Request Enable), 4-26
*SRE? (Service Reguest Enable Query), 4-26
*3TB? (Read Status Byte Query), 4-26
*TRG (Trigger), 4-26
*TST? (Self Test Query), 4-27
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IEE (Instrument Event Enable), 4-34
IEE? (Instrument Event Enable Query), 4-34
IER? {Instrument Event Register Query), 4-34
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Enabling, 4-11
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Sending Numeric Values, 4-16
Setap {Table), 4-12
IEEE-488.1 Capabilities {Table), 4-11
IEEE-488.2 Device Documentation Requirements, C-1
IER? (Instrument Event Register Query, IEEE
Common Command), 4-34
INTVL (Set Scan Interval, Computer 1/F), 4-34
INTVL, (Pushbutton), 2-3, 2-10
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(Figure), 2-4
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I/F), 4-38
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Clearing, 4-6
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Memory Storage Selection {Table), 3-24
Memory Storage: Computer Interface Control, 4-5
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Mx+B Selection (Table), 3-12
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PM 8922, 1-4
PRINT, (Pushbutton), 2-3, 2-10
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Description, 5-10
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External and Monitor Alarms Disabled {Type 0}, 5-2
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