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SPECIFICATIONS/580

Non Dry Circuit Test Diry Circuit Test
Accuracy Maximum Accuracy
Maximmum 1 Year, 18°-28°C Power T Year, 18°-28°C
Test + {%Rdg + Counts)  Dissipation & (%Rdg + Counts)
Range Resolution  Current Pulsed e in Sample Fuised
200ma 10 40 100mA 004 +2 00443 500sW 005 + 2
20 100 40 10mA Ci+2 004+3 50uW 0405 + 2
20 4 1mQ imA 604 +2 00443 5pW 0.05 + 2
200 @ 10mg imA 0G4 +2 004 +2
2k 100ms} 1mA G04 + 2 004+ 2
20 k@ 10 10 pA B.05 +2 005+ 2
200k 0 9 10 sA 0075 + 2 0.075 + 2

CONFIGURATION: 4-wire (two sense, two source).

MAXIMUM SOURCE VOLTAGE: 20mV in Dry Circuit Test, 1V
otherwise,

MAXIMUM TEST LEAD RESISTANCE
200m2 and 20 Ranges: Up to 50 in each SOURCE lead and 100
in each SENSE lead with Non Dry Circuit Test; up to the selected
ful] range resistance in each SOURCE lead and 100 in each SENSE
lead with Dry Circuit Test.
200 through 200k( Ranges: Up to half of the selected range in each
test lead.

CONVERSION RATE: 3 readings/second typical.

RANGING: Auto or manual.

AUTORANGING TIME: 200ms per range change, average.
SETTLING TIME: Less than 1 second to within 10 counts on range.
MAXIMUM INPUT OVERLOAD: 10V limited to 10A,

MAXIMUM COMMON MODE VOLTAGE: 30V rms at dc, 50 or
60Hz,

TEMPERATURE COEFFICIENT (06°-18°C and 28°-50°C): +(0.1 x
applicable accuracy specification)/*C.

GENERAL

DISPLAY: 20,000 count LCD, range and status information
displayed.
OVERRANGE INDICATION: “OL” displayed.

CONNECTORS: Measurement and rear panel EXTERNAL TRIGGER
inputs: Banana jacks.




RELative: Allows zeroing of on-range readings. Aliows readings to
be made with respect to baseline value. Display annunciator in-
dicates REL.

DRIVE: Selects either pulsed or dc SOURCE current. Pulsed drive
provides automatic cancellation of thermal offsets, using 56% du-
ty cycle pulse. Display annunciator indicates drive selected.

PGLARITY: Selects either positive or negative SOURCE current in
either drive. Display annunciator indicates polarity selected.

TRIGger: Allows single pulsed measurements.

OPERATING ENVIRONMENT: 0°-50°C, less than 80% R.H. up to
35°C; hinearly derate 3% R.H./°C from 35° to 50°C.

STORAGE ENVIRONMENT: -25° to +60°C.

POWER: 105-125V or 210-250V (switch selected), 90-110V available.
50.60Hz, 12VA. Optional 6 hour battery pack, Modet 1978.

DIMENSIONS, WEIGHT: 89mm high x 241mm wide x 300mm
deep (3t%in. X 9%in. x 11%in.}. Net weight 3.2kg (7 Ibs.). Test
lead pouch adds 76mm (3in.) in height.

ACCESSORIES AVAILABLE:

Model 1010: Single Rack Mounting Kit.

Model 1017: Dual Rack Mounting Kit.

Model 1755; Calibration Interface.

Model 1978:; Rechargeable Battery Pack.

Mode} 5801: Test Lead Pouch.

Model 5802: Isolated Analog Qutput/TEEE-488 Interface.
Model 5804: Test Lead Set.

Model 5805: Kelvin Probes.

Model 5806: Kelvin Clip Leads.

Model 7007-1: Shielded TEEE-488 Digital Cable (1m).
Model 7007-2: Shielded IEEE-488 Digital Cable (2m).
Model 7008-3: [EEE-488 Digital Cable (3£t.).

Model 7008-6: TEEE-488 Digital Cable (6ft.}.

Model 8003: Low Resistance Test Fixture.

ACCESSORIES SUPPLIED: Models 5801, 5804, 5805, 5806,
Operator’s and Service Manuals.




Safety Precautions

The following safety precautions should be observed before operating
the Model 580.

This instrument is intended for use by qualified personnel who
recognize shock hazards and are familiar with the safety precautions
required to avoid possible injury. Read over the manual carefully before
operating this instrument.

Exercise extreme caution when a shock hazard is present at the instru-
ment’s input. The American National Standards Institute (ANSI) states
that a shock hazard exists when voltage levels greater than 30V rms
or 42,4V peak are present. A good safety practice is to expect that
hazardous voltage is present in any unknown circuit before
measuring,.

Inspect the test leads for possible wear, cracks, or breaks before each
use. If any defects are found, replace with test leads that have the same
measure of safety as those supplied with the instrument.

For maximum safety do not touch the test leads or the instrument while
power is applied to the circuit under test. Turn the power off and
discharge all capacitors before connecting or disconnecting the instru-
ment. Always disconnect all unused test leads from the instrument.

Do not touch any object which could provide a current path to the com-
mon side of the circuit under test or power line (earth) ground. Always
make measurements with dry hands while standing on a dry, insulated
surface which is capable of withstanding the voltage being measured.

Exercise extreme safety when testing high energy power circuits (AC
line or mains, etc.). Refer to the bench operation section for more
information.

Do not exceed the instrument’s allowable input as defined in the
specifications.







TABLE OF CONTENTS

SECTION 1—GENERAL INFORMATION

1.1 INTRODUCTION ... e
1.2 FEATURES ... . e
13 WARRANTY INFORMATION . ...t
14 MANUAL ADDENDA . ....... ..o
1.5 SAFETY S5YMBOLS AND TERMS ................
16 SPECIFICATIONS ..o e
1.7 UNPACKING AND INSPECTION ..... .. SN
1.8 USING THE MODEL 580 MANUAL .............
L9 OPTIONAL ACCESSORIES. ... ..ot

SECTION 2—BENCH OPERATION

2.1 INTRODUCTION . ...
2.2 PREPARATION FORUSE. .. ... et
221 Line Power .. ..o o s
222 Battery Pack Power.................... ... o0,
223 Battery Charging . .. .....o v e
2.3 FRONT PANEL FAMILIARIZATION ... ........ ...
231 Display .o e
23.2 Front Panel Controls ............. ... .. ...
233 Rear Panel Functions .............. ... ... ...
2.34 SOURCE/SENSE Terminals and Test Leads......
24 ERROR AND OPERATIONAL MESSAGES........
2.5 OPERATING CONDITIONS .. ... .
2.51 Environmental Conditions ....... e
2.5.2 Maximum Allowable Inputs ....................
253 Warm Up.... oo e
26 BASIC MEASUREMENTS. . ... oo ians
261 Connecting Test beads . ............ ...
26.2 Resistance Measurement Procedure . ............
2.6.3 Example Measurements .. ................oent.
264 Polarity . ... e
265 Drive. e e

2.66 Relative ... e e s




267 Trigger .o e 221

268 Dry Circuit Test. ... 2-25
27 SPECIAL MEASUREMENT CONSIDERATIONS. . ... 2-26
271 Thermal EMFs and DRIVE — ... .. ... ..., 2-26
2.7.2 Material Temperature Coefficient .................. 2-28
2.73 Noisy High Resistance Measurements.............. 2-30
274 Common Mode Voltage Noise..................... 2-32
APPENDIX A

IEEE-488 Commands .. ...ttt ittt et et Al
APPENDIX B

TEEE-488 Programs ... ..cooi ittt iiiaarancnnaanees Bl




LIST OF TABLES

SECTION 2—BENCH OPERATION

21
2-2
2-3
2-4
2-5
2-6
27
2-8

Error Messages ..... ... i
Operational Messages ............... ... ...
Maximum Test Lead Resistance in Each Lead .........
Maximum Inductance and Capacitance Values ........
Dry Circuit Test ..o
Thermoelectric Potentials ......... ... .. ...t
Voltage Sensitivities . ...
Common Material Temperature Coefficients of

ReSIStANCE . ..o i i e

iii




LIST OF ILLUSTRATIONS

SECTION 2—BENCH OPERATION

21 Front Panel Layout....... ..o nns 2-5
2-2 Rear Panel Layout ........... .o i iiiiiiin, 2-8
2-3 Test Lead Connections. . ... .. v iiiiiiiiiiinins 214
2-4 Drive Waveforms ... ... 2-20
2-5 External Trigger Specifications .................oons 2-23
2-6 External Trigger Isolation .............. .. coinonnn 2-24
27 Alternate Test Lead Connections for Resistances Above

7 < 2 R 2-31
APPENDIX A
Al Model 5802 Primary Address Switch ................. AT

v




SECTION 1
General Information

1.1 INTRODUCTION

The Model 580 is a 4% digit resolution autoranging micro-ohmmeter
with a +20,600 count LCD (Liquid Crystal Display). This unit is designed
for low resistance measurement requirements from 10u to 200k.

The Model 580 has an analog output/I[EEE-488 interface option, the
Model 5802. This optional interface enhances the capabilities of the
Model 580 by allowing programmed control over the IEEE-488 bus. The
bus commands used by the Model 5802 respond to standard IEEE-488
protocol.

1.2 FEATURES

1. Low Resistance Measurement—Seven resistance ranges from 200m{
to 200k, with 104Q resolution on the lowest range.

2. Relative (REL)—Allows measurements to be made as compared to
a previously measured resistance (a base reading is subtracted from
subseguent readings).

3. Digital Calibration—Performed from the front panel or over IEEE-488
bus. Non-volatile RAM retains calibration constants.

4. Autoranging—Model 580 includes a fast autoranging feature for easier
measurements.

5. Trigger (TRIG)—Allows operator to make single resistance
measurements at desired intervals.

6. Dry Circuit Test—Limits test voltages to 20mV to protect sensitive con-
tact junctions (Dry Circuit Test used in 200m, 2, and 20Q ranges only).




7. DRIVE—Select pulsed or DC SOURCE current.
8. POLARITY—Selects positive or negative SOURCE current. Red

SOURCE terminal positive when POL+ displayed; negative when
POL~ displayed.

1.3 WARRANTY INFORMATION

Warranty information may be found on the inside front cover of this
manual. Should it become necessary to exercise the warranty, contact
your Keithley representative or the factory to determine the proper
course of action. Keithley Instruments maintains service facilities in the
United States, United Kingdom and throughout Europe. Information
concerning the application, operation or service of your instrument may
be directed to the applications engineer at any of these locations. Check
the inside front cover for addresses.

1.4 MANUAL ADDENDA

Information concerning improvements or changes to this instrument
which occur after the printing of this manual will be found on an ad-
dendum sheet included with this manual. Be sure to review these
changes before attempting to operate or service the instrument.

1.5 SAFETY SYMBOLS AND TERMS

The following safety symbols/terms are used in this manual or are found
on the Maodel 580.

The A symbol on the instrument denotes the user should refer to
the operating instructions in this manual.

The WARNING heading used in this manual explains dangers that
could result in personal injury or death. :

The CAUTION heading used in this manual explains hazards that could
damage the instrument.
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1.6 SPECIFICATIONS

Detailed Model 580 specifications may be found preceding the Table
of Contents of this manual.

1.7 UNPACKING AND INSPECTION

The Model 580 Micro-ohmimneter was carefully inspected, both electrical-
Iy and mechanically, before shipment. Upon receiving the instrument,
carefully unpack all items from the shipping carton and check for any
obvious signs of physical damage that may have occurred during tran-
sit. Report any damage to the shipping agent. Retain and use the
original packing materials in case reshipment is necessary. The follow-
ing items are shipped with every Model 580 order:

¢ Model 580 Micro-Ohmmeter

¢ Model 580 Operator's Manual

® Model 580 Service Manual

s Mode} 5801 Test Lead Pouch

¢ Model 5804 Test Lead Set

e Model 5805 Kelvin Probes

* Model 5806 Kelvin Clip Lead Set
® Additional accessories as ordered.

If an additional instruction manual is required, order the manual
package (Keithley Part Number 580-900-00). The manual package in-
cludes an operator’s manual and any applicable addenda.

1.8 USING THE MODEL 580 OPERATOR’S MANUAL

This manual contains information necessary for operating the Model
580 Micro-Ohmmeter and the Model 1978 Rechargeable Battery Pack.
The information is divided into the following sections.




1. Section 1 contains general information including initial operation and
accessories.

2. Section 2 contains detailed bench operation information for the Model
580.

If an optional Model 5802 IEEE-488 Interface was purchased for Model
580 Micro-ohmmeter, refer to Appendix A, which lists the device-
dependent commands available to the Model 580; and Appendix B,
which includes sample programs which may be used by different con-
trollers to communicate with or operate the Model 580.

NOTE
The Model 5802 IEEE-488 Interface comes supplied with its own
instruction manual.

1.9 OPTIONAL ACCESSORIES

The following optional accessories can be used with the Model 580.

MODEL 1010 SINGLE RACK MOUNTING KiT—Used to mount one
Model 580 in a standard 5%” x 19"rack.

MODEL 1017 DUAL RACK MOUNTING KIT-Used to mount two
Model 580s (or similar style instruments) in a standard 5%” x 19" rack.

MODEL 1755 CALIBRATION INTERFACE OPTION~The Model 580
may be digitally calibrated via Model 1755 Calibration Interface. The
IEEE-488 interface board is installed in the calibration interface rather
than in the Model 580, which is mounted directly on top of the calibra-
tion interface. This arrangement allows remote calibration from an
IEEE-488 controller (such as an IBM PC or HP-85) over the IEEE-488
bus when the IEEE-488 option (5802) is not instailed in the instrument.
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An advantage of calibration with the Model 1755 includes closed case,
automated performance verification and calibration which results in
reduced labor costs. In addition, only one IEEE-488 interface board is
required, no matter how many Model 580s are calibrated. NOTE: Only
the Model 5802 may be used in the Model 1755 when calibrating the
Model 580. An IEEE-488 interface board designed for one instrument
type cannot be used with a different instrument type. For more infor-
mation on Model 1755, refer to Instruction Manual 1755-901-01, or con-
tact a Keithley representative.

MODEL 1978 RECHARGEABLE BATTERY PACK—The rechargeable bat-
tery pack allows offline or in-the-field operation of the Model 580. The
pack typically provides six hours operation from full charge. The bat-
tery pack contains its own charging circuit and can be recharged within
10 hours, The battery pack is field instailable,

MODEL 5801 TEST LEAD POUCH—A padded vinyl test lead pouch
is included with every Model 580. This 7.5” x 10.5” x 4" (when open)
pouch holds test probes and leads for the Model 580 as well as the
Model 580 Operator’'s Manual. The pouch slips on top of the Model
580 and fastens beneath it with two Velcro® straps.

MODEL 5802 ANALOG OQUTPUT/IEEE-488 INTERFACE—The Model
5802 is an optional IEEE-488 interface for the Model 580 Micro-
ohmmeter. This interface adds extra versatility to the Model 580 by
allowing the transmission of data and commands over the [EEE-488 bus.
The scaled analog output follows the display of the Model 580. The
Model 5802 interface is field installable.

MODEL 5804 TEST LEAD SET-—The Model 5804 set includes: two test
probes with spring-loaded plunger clip adapters to fit test
probes, two spring-loaded plunger test clips with in-line banana jacks,
and four solid copper alligator clips with insulator boots. This test lead
set is included with the Model 580 Micro-ochmimeter.
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MODEL 5805 KELVIN PROBES—The Model 5805 includes two spring-
loaded Kelvin test probes (one red, one black), with 48-inch banana
plug cable assemblies. The Kelvin test probes are included with the
Model 580 Micro-ohmmeter. A set of eight replacement contacts for the
Model 5805 Kelvin test probes is also available {Keithley P/N CS-551).

MODEL 5806 KELVIN CLIP LEAD SET-The Model 5806 includes two
Kelvin clip test lead assemblies with banana plug termination (one red,
one black). The Model 5806 is included with the Model 580 Micro-
ohmmeter. A set of eight replacement rubber bands for the Model 5806
is also available (Keithley P/N GA-22).

MODEL 7007 IEEE-488 SHIFLDED DIGITAL CABLE—Used to connect
the Model 5802 interface to the IEFE-488 bus. The Model 7007 cable
and its connectors are shielded. Available in 1m (3.3 ft., Model 70071)
and Zm (6.6 ft. Model 7007-2) lengths.

MODEL 7008 IEEE-488 DIGITAL CABLE—Used to connect the Model
5802 to the IEEE-488 bus. The Model 7008-3 is 0.9 m (3 ft.) long and
has a standard IEEE-488 connector at each end. The Model 7008-6 is
1.8m (6 ft.) long and has a standard IEEE-488 connector at each end.




Bench Operation

2.1 INTRODUCTION

This section contains the information needed to prepare and operate
the Model 580. Installation and operation of the optional battery pack
(Model 1978) is included in this section. The capabilitites of the Model
580 can be enhanced with the addition of the Model 5802 TEEE-488 in-
terface. IEEE-488 interface operation is covered in the Model 5802 In-
struction Manual,

2.2 PREPARATION FOR USE

2.2.1 Line Power

The Model 580 has a three-wire line cord which mates with three-wire
grounded receptacles, Connect the instrument to AC line power as
follows:

1. Set the LINE VOLTAGE switch on the back of the instrument to cor-
respond to line voltage available. Ranges are 105V-125V or 210V-250V
(90-110V or 195-235V for Japanese versions), frequency 50/60Hz AC.

CAUTION
Connect only 1o the line voltage selected. Application of in-
correct voltage can damage the instrument.

2. Plug the power cord into a properly grounded outlet.




WARNING
Ground the instrument through a properly grounded recep-
tacte before operation. Failure to ground the instrument can
result in severe injury or death in event of a short circuit
or malfunction.

3. Turn on instrument and check if unit is set to proper line frequency.
The frequency setting is immediately displayed on power up
(F50=50Hz, F60=60Hz).

4. To change the line frequency setting, place the CALIBRATION switch
in ENABLED. Then, turn off the instrument and power up again
while pressing SHIFT to put the unit in 60Hz, or power up while
pressing POLARITY to put the unit in 50Hz. Return calibration switch
to DISABLED. To temporarily change frequency, leave CALIBRATION
switch in DISABLED, then repeat step 4.

NOTE
Although the Model 580 is specified at 50 and 60Hz, the in-
strument may be operated at 400Hz (F50 line frequency
setting).

2.2.2 Battery Pack Power

The Model 580 may be operated from rechargeable sealed nickel-
cadmium batteries contained in the optional Model 1978 Rechargeable
Battery Pack. The battery pack will operate the Model 580 for typically
six hours, The BAT annunciator turns on when the charge is insuffi-
cient to maintain accurate readings.

2.2.3 Battery Charging

After the Model 1978 is installed in the Model 580, it can be charged
or recharged as follows:
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1. Connect the instrument to line power as described in paragraph 2.2.1.

2. With the power switched off, the battery charging circuitry is auto-
matically energized to charge the battery at the maximum rate. When
the battery pack is first installed, or if it is completely dis-
charged, allow it to charge for a minimum of 10 hours.

NOTE

For maximum battery life and performance, frequently cycle in-
strument from line power to battery power. If the batteries are
continuously charged (i.e., operating off line power) for several
days or weeks, the available capacity of the batteries decreases,
thereby reducing battery operation time. If this has occurred,
it is possible to return the batteries to normal capacity by cycling
the battery pack through five to 10 complete ten hour charge
and discharge cycles,

3. When the Model 580 is in use on line power, the battery charger main-
tains a trickle charge on the battery pack.

NOTE
The IEEE-488 option (Model 5802) does not run off of battery
power.

2.3 FRONT PANEL FAMILIARIZATION

Figure 2-1 and the following paragraphs provide a brief description of
the display, front panel controls and input terminals.

2.3.1 Display

The Model 580 has a 4% digit liquid crystal display (LCD). The plus
sign is implied by the absence of the minus sign. The following an-
nunciators are displayed on the LCD.
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ANNUNCIATORS

BAT~Low battery indicator

Q' mQ, kQ—ochms, milliohms, kilohms

REL—Relative

AUTO—Autorange

TRIG—Trigger

POL—SOURCE polarity is positive (+) or negative (-}
CAL—Calibration in progress. Flashes to indicate invalid or temporary
calibration.

DRIVE-SQURCE is pulsed ({1 ) or continuous (- )

DRY CIRCUIT TEST—Applicable in 200m, 2 and 20! ranges

IEEE-488 ANNUNCIATORS

RMT (REMOTE)—Control over the IEEE-488 bus (Model 5802 in-
stalled)

LLO—Local Lockout (Model 5802 installed). Front panel controls
ignored.




BAY CIRCIT TESY | B

mitAUTC |2 I

Kk BAY CAL] Y
LLO RBMT ) o P

m
ey
| G |
il S0

':.'4
¢

¢ [oRIVE 51

Figure 2-1. Front Panel Layout
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2.3.2 Front Panel Controls

ON/OFF—Depressing this button turns on the Model 580; releasing it
turns off the instrument.

SHIFT-This button allows the user to engage the SINGLE and DRIVE
function buttons (yellow color codes). First press SHIFT, then press
desired function key.

RELative—Cancels test lead resistance, offsets, or stores input as
reference level.

DRIVE—Press SHIFT then DRIVE to toggle SOURCE between pulsed
{ L) or DC (=). On power up, DRIVE is pulsed.

POLARITY~—Selects positive or negative SOURCE current. Red
SOURCE terminal positive when POL+ displayed; negative when
POL- displayed. POLARITY is positive on power up.

TRIGger/SINGLE—Allows single measurement for minimum heating
of unknown. To select, press SHIFT then SINGLE. Subsequent TRIG
button presses or EXTERNAL TRIGGER (rear panel) inputs will trig-
ger a single measurement. To cancel press SHIFT then SINGLE again.

DRY CIRCUIT TEST—This function clamps the test voltage at a maxi-
mum of 20mV. Applicable to 200m, 2 and 20 ranges only.

OPR/STBY--When this button is pressed, the instrument will take
readings. When released, instrument goes into Standby, which pro-
grams the SOURCE and SENSE terminals to 0V. Standby should be
used when setting up measurements.

Range Buttons-—Manual ranging is accomplished by pressing the ap-
propriate range button, Pressing the AUTO button allows the instru-
ment to autorange.




2.3.3 Rear Panel Funciions

LINE VOITAGE SWITCH—Used to select Model 580 line voltage.
Ranges are 105-125V or 210-250V. (90-110V or 195-235V on Japanese
version}

CALIBRATION SWITCH—When in the ENABLED position, the calibra-
tion switch permits calibration to be permanently stored. When in the
DISABLED position, calibration storage is impossible.

EXTERNAL TRIGGER—AnN external stimulus (e.g., foot pedal switch
closure) may be used to trigger single resistance measurements.




XYW YAZL AOSTOIZ LM eravein Ll §5mmp.$u¥nn%»%§iﬁ aﬂm
v ANO ¥ 0508 nszisol M) oveva ] WLl 380 30V ﬁﬂh
u WEBOA ST BT OREMAL
N OV DMELYY INO ol NOSLYYEE wnwcm uiu u(@ ﬂoupbxoﬂw 4
EILILER]
FEALIMNEL} B | i  OWINUYA w3ovRL #.EEE

Figure 2-2. Rear Panel Layout
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2.3.4 SOURCE/SENSE Terminals and Test Leads

The SOQURCE and SENSE terminals are intended to be used with the
test leads supplied with the Model 580 (see paragraph 1.7). In addi-
tion, any other leads designed for use with four-wire resistance
measurements may be used with the Model 580.

The SOURCE terminals provide a known test current (maximum
100mA) to the sample. The SENSE terminals read the voltage drop
across the sample, and the sample’s resistance is determined from this
value.

2.4 ERROR AND OPERATIONAL MESSAGES

Table 2-1 lists the error messages associated with basic front panel opera-
tion. Note that the instrument has a number of operational messages
that are shown in Table 2-2.




Table 2-1. Error Messages

Display

Message

Comments

oL

ErrFa”

cErre

0000

Qverload

Invalid range for
dry circuit test.

Calibration error
(NVRAM
Failure)

i displayed at
power up indi-
cates RAM
failure.

Leads improperly
connected or range
inappropriately set.

“Dry Circuit Test”
and “Q ” annun-
ciators flash. Only
200m, 2 and 200
ranges operate Dry
Circuit Test when
selected.

U125 may be defec-
tive. See Service
Manual.

RAM (U118} may be
defective. See Service
Manual.
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Table 2-2. Operational Messages

Display Message Comments
Standby Indicates instrument is
E E b 3 in standby (STBY/OPR
switch released).
Calibration This is displayed when

LARL

ouk

Skor

Al

F50

FbO

program eniry
Out

Store

Software revi-

sion level

50Hz

60Hz

entering calibration.

Displayed when calibra-
tion is exited and
calibration is temporar-
ily stored. The instru-
ment retains temporary
calibration until power
is cycled. The CAL an-
nunciator flashes, in-
dicating temporary
calibration.

Displayed when calibra-
tion is exited and per-
manently stored.

Displayed as part of
diagnostics. See Service
Manual.

Instrument integration
time is set to reject
50Hz or 400Hz line
interference.

Instrument integration
time is set to reject
60Hz line interference.
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2.5 OPERATING CONDITIONS

2.5.1 Environmental Conditions

All measurements should be made at an ambient temperature within
the range of 0°C to 50°C, and with a relative humidity of less than 80%
up to 35°C. For ambient above 35°C, derate humidity 3% per degree
Celsius up to 50°C. If the instrument has been subjected to extreme
temperatures, allow sufficient time for internal temperature to reach
environmental conditions. Typically, it takes one hour to stabilize a unit
that is 10°C (18°F) out of the specified temperature range.

2.5.2 Maximum Allowable Inputs

For normal operation, the only input to the Model 580 should be a
resistance. If voltage or current is applied to the Model 580, it must be
limited to 10V at 10A or instrument damage may result.

2.5.3 Warm Up

The Model 580 requires no warm-up time to achieve rated accuracy
when the IEEE interface is not installed. When the Model 5802 is in-
stalled, the Model 580 requires one hour to warm up.

2.6 BASIC MEASUREMENTS

The following paragraphs will describe basic resistance measurement
techniques and features of the Model 580 Micro-ohmmeter.
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2.6.1 Connecting Test Leads

Three sets of test leads (Models 5804, 5805 and 5806) are supplied with
the Model 580 for making 4-wire resistance measurements (see Figure
2-3). These test leads allow easy connections and probing for accurate
measurements. The Model 5806 Kelvin Clip Leads should be used for
devices with two leads, the Model 5804 Test Leads for devices with four
leads, and the Model 5805 Kelvin Probes on flat surfaces such as printed
circuit board traces.

All three test lead sets connect to the Model 580 the same way. The
red dual banana plug should be connected to SOURCE HI and SENSE
HI and the black dual banana plug to SOURCE LO and SENSE LO
(see Figure 2-3). In both cases, the tab side of the dual banana plug
should face the SOURCE terminal. Improperly connected test leads will
give a zero resistance reading or an overload indication (OL) when con-
nected 1o the unknown,

The test leads supplied with the Model 580 are marked in order to pro-
perly identify the SOURCE and SENSE connections when measuring
an unknown. Model 5805 is marked with a tab on s probe that cor-
responds with the tab on its banana plug. Model 5806 is marked with
a heat shrink sleeve on the clip handle that corresponds with the tab
on its banana plug. The single banana jack of the Model 5804 cor-
responds to the tab side of the dual banana plug. When the test leads
are connected to the Model 580 as shown in Figure 2-3, the SOURCE
HI or SOURCE LO corresponds to the tab on the Model 5805, the heat
shrink sleeve on the Model 5806, and the single banana plug on the
Model 5804.

WARNING
The Mode! 5804 and Model 5805 test probes have very sharp
tips. Use caution when handling these probes.
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MODEL S804 ‘.t‘ _

#CONNECTED TO TAE SIQE'J
OF DUAL BANANA PLUG,

#CONNECTED TO TAB SIDE %y
OF DUAL BANANA PLUB, 5

MODE!. 5806

2CONNECTED TO TAB SIDE
OF DUAL BANANA PLUG.

Figure 2-3. Test Lead Connections
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Since the Model 580 makes 4-wire resistance measurements, the
unknown resistance (Rx) displayed is not affected by test lead resistance
within specified limits (see Table 2-3).

Table 2-3. Maximum Test Lead Resistances in Each Lead

Non Dry Circuit Test Dry Circuit Test

Range Source Sense Source Sense
200ma 5@ 10 & 0.20 100

2 Q 5 106 2G 100
20 0 1040 100 100 100
200 @ 100 @ JiL U Y

2kQ 10 1k}

20 k@ 10k 10 k@2
200 kQ 100kQ 100k8

The Model 5805 and 5806 test leads measure the resistance present be-
tween the two test probes. The Model 5804 test Jeads measure the
resistance present between the SENSE probes (see Figure 2-3).

WARNING
The maximum allowabie test lead voltage is 42.4V peak,
Higher voltages present a shock hazard at the test leads and
operater injury may resuit.

Although three sets of leads are supplied with the Model 580, any leads
capable of performing 4-wire resistance measurements may be used,

provided their maximum test lead resistances do not exceed the values
in Table 2-3.
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2.6.2 Resistance Measurement Procedure

The following procedure should be followed to make most resistance
measurements with the Model 580.

1. Set the line voltage switch on the rear panel to the appropriate set-
ting (105-125V or 210-250V).

2. Turn on power; put instrument in STBY (standby).

3. Select proper range button (or autorange), appropriate POLARITY
(see paragraph 2.64), and DRIVE (see paragraph 2.6.5).

4. Connect the test leads to the Model 380 and to the unknown (refer
to Figure 2-3 for proper test lead connections).

5. Set the instrument on OPR (operate) and take a measurement.

It is a good practice to keep the Model 580 in standby (STBY) until ready
to take a measurement. Then, put the instrument in operate (OPR).
This is especially important with Dry Circuit Test measurements or with
thermally sensitive devices. Inadvertent transients or SOURCE current
flow encountered during test lead hookup might have detrimental ef-
fects on sensitive samples.

2.6.3 Example Measurements

The various test leads included with the Model 580 allow the operator
to make a multitude of resistance measurements. This section describes
several types of measurements commonly encountered in a lab
situation.

All these measurements should be made according to the procedure
described in paragraph 2.6.2. Make sure power-up conditions are used
(DRIVE ==, POL +).
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Example 1

Use the Model 5804 Test Leads included with the Model 580 to measure
a carbon-composition resistor. Place the SENSE leads closest to the
resistor body and the SOURCE leads to the outside of the SENSE leads
to get a proper measurement (see Figure 2-3A).

Example 2

Now try measuring the resistance on a piece of FR-4 copper-clad board.
Use the spring-loaded Kelvin probes provided with the Model 580 and
position them as illustrated in Figure 2-3B. Try moving the probes
around to different positions on the board and see how this affects the
resistanice measured. As the probes move farther apart, note that
resistance increases.

Example 3

Measure the resistance of a six-inch long piece of solid copper 18 AWG
wire. This resistance can be measured with the Model 5806 Kelvin Clip
Leads that are supplied with the instrument. Make connections as il-
lustrated in Figure 2-3C. A reading of approximately 3.10m{ should ap-
pear on the Model 580 display.

Also try making readings by either manually selecting the anticipated
range button or pressing the autorange button (AUTO) to select the cor-
" rect range automatically.

2.6.4 Polarity

The POLARITY button allows the user to select a positive or negative
SOURCE. By pressing POLARITY the SOURCE will reverse direction.
The red SOURCE terminal is positive when POL+ is displayed and
negative when POL~ is displayed.
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The POLARITY button does not affect the sign of the displayed reading,
only the direction of the SOURCE current. i a negative reading is
displayed, check to see if SOURCE HI, SENSE HI and SQURCE LG,
SENSE LO are properly connected. A negative reading may also be
caused by inputs to the instrument that are less than the stored REL
value (see paragraph 2.6.6).

2.6.5 Drive

The DRIVE feature of the Model 580 allows the user to select between
two SQURCE waveforms, pulsed { . L.) or DC (= ). Upon power up,
the Model 580 defaults to positive polarity (POL +) and pulsed drive
(DRIVE J71.). The user can select between the two drives by press-
ing SHIFT, then DRIVE, This will toggle the SOURCE current between
pulsed and DC. Pulsed drive is recommended for most resistance
measurements since it cancels thermal offsets in the test lead connec-
tions and the unknown resistance. DC drive should be used for reac-
tive unknowns such as transformers, inductors or resistors paralleled

by capacitors whose inductance or capacitance exceeds the values listed
in Table 2-4.

Table 2-4. Maximum Inductance and Capacitance Values
For Pulsed Drive

Range Capacitance Inductance
200mQ 1000uF 1000 pH
2 0 100uF 10mH
20 @ 10pF 100mH
200 Q 1pF i00mH
2 kO ApF 100mH
20 k0 R 1 H
200 kQ O01pF 1 H
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If DC drive is used, thermal EMFs are not cancelled during every
measurement cycle and may cause inaccurate readings. These thermal
EMFs can be compensated for by using OPR/STBY with DC drive as
described below:

1. Set the Model 580 to DRIVE ==

2. Select STBY (standby) by releasing the OPR/STBY switch.

3. Connect the test leads to the unknown. When attaching the test leads
to the unknown, avoid warming the contact area with fingers to keep
thermal offsets to a minimum,

4. Select OPR (operate).

NOTE
The test leads must be connected to the unknown before selec-
ting OPR or inaccurate readings may result.

Before the Model 580 applies the SOURCE current, an offset measure-
ment is taken to compensate for thermal EMFs. This measuremenit is
used in the calculation of the unknown resistance. Only one offset
measurement is taken when OPR is selected, so if the thermal EMFs
change, the OPR/STBY switch must be cycled to compensate for the
new offsets.

For resistance measurements of inductors or transformers above 15mH
the Model 580 must be left in the STBY position for period long enough
to adequately dissipate the inductor’s stored energy or an improper off-
set measurement will be taken. The time period the Mode! 580 must
be left in STBY is:

10 * Inductance of unknown (in Henries)
time (seconds) =
0.2¢ + Approximate resistance of unknown (in ohms)

For example, if a TH inductance with approximately 1Q of total resistance
is to be measured, the minimum time STBY must be selected is:

10 * 1+
vmamne—— = 8.3 geconds
0.20 + 1.0Q
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To determine the approximate resistance of the unknown for use in the
above equation, simply use the resistance reading obtained with DC
(=) DRIVE selected.

If the inductance of the device under test is not known or the induc-
tance is so large that the STBY time selected is inconvenient, an averag-
ing method may be used to compute the reading which accounts for
thermal offsets. To perform the averaging method, select DC ()
DRIVE, POL+ and measure the unknwon. Record the reading after
it has stabilized. Next, press the POLARITY button to change the test
current to POL— and record this reading after it has stabilized. Now
add each of the readings obtained with POL+ and POL~ selected and
divide the result by two. This represents the resistance of the unknown.

The waveforms and timing associated with the two drives are given

in Figure 2-4.
ONE
MEASUREMENT e
330msec

POL+ +!—1————-——
DRIVEIL. O

gl 175msec jw- THERMAL OFFSET

POL— 0 MEASUREMENT
DRIVE_IM. ~! L___mm_“
POL+  + |  —
DRIVET— 0—
- | 300msec STANDBY
o QFFSET et
SELECTED
E
pOL~ o ! MEASUREMENT
DRIVE—= -1 {3
k‘mW OPERATE
SELECTED

Figure 2-4. Drive Waveforms
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2.5.6 Relative

The relative (REL) function is used to establish a baseline reading. This
reading is subtracted from all subsequent readings. The purpose of mak-
ing REL measurements is to cancel test lead and offset resistances or
to store an input as a reference level.

Once a REL level is established, it remains in effect until another REL
level is set. The REL value is only good for the range the value was
taken on and higher ranges. If a lower range is selected than that on
which the REL was taken, inaccurate results may occur. REL cannot
be activated when “OL” is displayed.

When the REL button is pressed with an on-range reading displayed,
the following occurs:

1. The REL annunciator is displayed.
2. The next reading is stored, and zeroes now appear on the display.

3. This stored reading is algebraically subtracted from all subsequent
readings and the difference is displayed.

The Model 580 will display OL when the particular resistance applied
exceeds the limits of the range selected. The instrument accepts a
+19,999 count input before going into the overrange condition. Also,
if the algebraic result of the REL calculation exceeds the limit of the
display, an overrange condition will occur.

2.6.7 Trigger

For some resistance measurements {e.g., thermistors, thermoelectric
devices, fuses), keeping the power dissipation in the unknown to a
minimum is necessary. To accomplish this, the Model 580 can be trig-
gered on a single shot basis from the front panel, EXTERNAL TRIG-
GER input (rear panel), or Model 5802 analog output/IEEE-488 option
using the T1, T3 or T5 trigger commands.
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To enter single trigger from the front panel, proceed as follows:

ol

. Select STBY.
. Select DRIVE S L.

. Select range and other function as desired (e.g., POLARITY, DRY
CIRCUIT TEST, etc.)

. Press SHIFT then SINGLE to enter single trigger.
. Connect the unknown to the test leads.
. Select OPR. Upon selecting OPR, one reading will be taken.

Press TRIG to take subsequent measurements. Each time TRIG is
pressed, a new reading will be taken.

[SS I o

I T RN

With pulsed drive selected, the unknown will be excited with each trig-
ger for 150msec. Single trigger may also be used with DC drive, but
the unknown will be continuously excited; with each trigger, the display
will be updated.

If REL is pressed while in single trigger a new reading will be taken
and used as the relative value.

While in single trigger, any front panel button press will trigger a reading
to be taken.

Triggering may also be accomplished using the EXTERNAL TRIGGER
input. This input requires a falling edge pulse as shown in Figure 2-5.
It is protected to +15V peak. The trigger pulse may be supplied by a
foot pedal switch closure or logic circuit that can sink 250pA while main-
taining a low voltage of 04V. This pulse must remain low for a minimum
of Imsec. There is no maximum since this input is debounced.
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+3= HIGH LEVEL. =S +5V

LOW LEVEL = 0.4V

e TITISQE woemilion]
VENIMUM

Figure 2-5. External Trigger Specifications

CAUTION
EXTERNAL TRIGGER low (black terminal) is connected to
SOURCE LO through a 1k resistor.

The EXTERNAL TRIGGER low (black terminal) input is connected to
SOURCE LO through a 1kQ resistor so care must be taken to avoid
ground loops. If complete isolation is required the instrument may be
triggered using the Model 5802 IEEE-488 option and a controller or by
isolating the EXTERNAL TRIGGER input as shown in Figure 2-6. A
small relay can also be used if desired. For information regarding trig-
gering with the Model 5802, see the Model 5802 Instruction Manual.

The TREADLITE foot pedal switch (Cat. No. T-51-S) is recommended
for use with the EXTERNAL TRIGGER of the Model 580. Contact
Linemaster Switch Corp., 7 Plaine Hill Road, Woodstock, CT. 06281,
(Phone (203) 974-1000).
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2.6.8 Dry Circuit Test

A dry circuit test requires limited current and voltage levels to minimize
any physical and electrical changes in the contact junction. The DRY
CIRCUIT TEST feature of the Model 580 is used to measure such con-
tact resistances or similar situations where the maximum SOURCE
voltage must be limited to 20mV.

Limiting the voltage in the measuring circuit will leave the resistive sur-
face films built up on the contacts undisturbed. Voltages under 20mV
(used by the Model 580) will not rupture these sensitive films, thus
allowing measurement of the resistance resulting from these films.

To make dry circuit tests, simaply press the DRY CIRCUIT TEST button
and either the 200mQ, 2Q or 200 range buttons, then follow the stan-
dard resistance measurement procedure described in paragraph 2.6.2.

NOTE
Do not attempt to use any range higher than 200 with DRY CIR-
CUIT TEST. If a higher range is selected, the Model 580 will
display “Err” and the chims and DRY CIRCUIT TEST annun-
ciators will flash to indicate that this is an invalid dry circuit
test range. Voltage will be automatically clamped at 20mV.

If standby is used with DRY CIRCUIT TEST, all inputs are maintained
within TmV of SOURCE LO to prevent unexpected excitation of the
device under test. When OPR is pressed, the instrument will begin tak-
ing measurements.

Refer to Table 2-5 for values of maximum power dissipation in sample
and maximum allowable test lead resistance applicable in DRY CIR-
CUIT TEST.
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Although not specified, Model 580 can be used in DRY CIRCUIT TEST
with DRIVE = . Table 2-5 lists performance limits for this condition
which can be expected on typical units.

Table 2-5. Dry Circult Test

Maximum Maximum
Maximum | Power Resistance
Short | Available Typical in Each
Circuit to the DC Accuracy Lead
Range | Current | Unknown +{%Rdg+Counts}| Sense Source
200m8 | 100mA 500uW 005 + 6 50 0.20
PR 10mA 50uW 005 + 6 54 2.00
20 @ ImA 5uW 005 + 6 109 100

2.7 SPECIAL MEASUREMENT CONSIDERATIONS

The following sections contain practical considerations which may prove
useful under special conditions or in unusual environments.

2.7.1 Thermal EMFs and DRIVE =

Thermoelectric voltages (EMFs) are the most common source of error
in low resistance measurements. The Model 580 eliminates these er-
rors in pulsed drive by measuring the offsets and using this measure-
ment in the calculation of the unknown resistance. Thermal EMFs oc-
cur when junctions of dissimilar metals in a circuit are at different
temperatures, such as the test leads’ probe tip connections to the
unknown being measured. The magnitude of the offset is dependent
on the temperature difference between the junctions and composition
of the connecting materials. Table 2-6 lists some common thermoelec-
tric potentials with copper as one of the connecting materials.
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Table 2-6. Thermoeleciric Potentials

Materials Thermoelectric Potentials
Cu-Cu <. 2uVIC
Cu-Ag 0.3uvV/IC
Cu-Au 0.3:VIC
Cu-Pb/Sn 1-3pViIC
Cu-Brass 3uVIC
*Cu-Kovar 40uVIC
Cu-5i 400uV/IC
Cu-CuQ 1000ViIC

*Kovar is a registered trademark of Westinghouse

In DC drive, thermal EMFs are not cancelled unless DC drive is used
with OPR/STBY. When the OPR/STBY button is cycled while the test
leads are connected to the unknown resistance, an offset measurement
is taken which is accounted for in computing the unknown resistance
so as to cancel any thermal EMFs present. The offset measurement is
good only as long as the temperature gradient across the two junctions

remains constant.

The Model 580 has its greatest sensitivity to thermals on the 200mfl,
29 and 20% ranges. Table 2-7 lists the voltage sensitivities of the various
ranges. The values in the table correspond to the thermal EMFs
necessary o cause one count of error on the display.
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Table 2-7. Voltage Sensitivities

Sensitivity
Range Nen-Dry Circuit Test Dry Circuit Test
200m& 1V 2000V
2 0 TuV 250nv
20 @ 1V 250V
200 G 0uV
2 ki 100V
20 k0 0uv
200 k@ 100uV
Example:

Connect the Model 5806 Kelvin test clip to a six-inch Kovar wire.
Handling the Kovar wire and test clips might result in a 1°C temperature
difference between the two Kovar to test clip junctions (which generates
approximately 404V). This corresponds to 40 counts on the 200m{ range.
When measuring resistance in DC drive, let the circuit reach thermal
equilibrium before taking the measurement after handling interconnects
to avoid an unstable reading. One minute is usually adequate.

2.7.2 Material Temperature Coefficient

Ambient temperature may also affect the resistance being measured
depending on the temperature coefficient of the sample, Table 2-8 lists
some common materials and their temperature coefficients.
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Table 2-8. Common Material Temperature Coefficients of

Resisiance
Materials Temperature Coefficient ()
Constantan 00001/°C
Manganin 00001/°C
Phosphor Bronze 0018/°C
Brass 002~C
Gold 0034/°C
Silver 0038/°C
Aluminum 0039/°C
Copper (annealed) 0039/°C
Lead 0039/°C
Tin 0042/°C
Tungsten (drawn) 0045/°C
Iron L005/°C
Nickel 006/°C

Example:

The temperature coefficient given in Table 2-8 can be used to compute
the change in resistance of an unknown given a specific temperature
change using the following equatiorn:

AR, = a(T, - T)R*

Where:

T,
T.
R,

New temperature

Temperature at which R, was measured

Resistance of unknown being measured at T1

AR, = Resistance change caused by temperature change
a = Temperature coefficient given in Table 2-8

*This equation is valid for small temperature changes around ambient.
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For example, a one-foot piece of 24 AWG solid copper wire at 20°C
measures 25.66mg. If the ambient air temperature changes +5°C, the
resistance will change:

AR, = (.0039) (25°C~20°C) (25.66m)
AR, = 0.50m8

So the resistance at 25°C will be R, + AR, = 26.16mil

2.7.3 Noisy High Resistance Measuremenis

The Model 580 is designed to minimize the excitation voltage and cur-
rent to the unknown in order to reduce any heating effects or voltage
offsets. This effectively reduces the signal-to-noise ratio for resistances
greater than 2kQ. Normally this presents no problem due to the low
noise circuitry employed in the Model 580. In certain electrically noisy
environments, however, some instability in the reading may result for
samples greater than 2k(.

The Model 5804 test leads supplied with the unit may be connected
as shown in Figure 27 to help reduce any displayed noise in this situa-
tion. If POL~ is used, the tabbed end of the dual banana plugs should
be connected to SOURCE HI and SENSE HI.
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#CONNECTED TO TAB SIDE
OF DUAL BANANA PLUG.

Figure 2-7. Alternate Test Lead Connections for Resistances
Above 2k(

2-31




2.74 Common Mode Voitage Noise

The Model 580 is specified for a maximum common mode voltage of
30V at DC, 50 or 60Hz. The Model 580 may be subjected to common
mode signals from DC to 400Hz provided the maximum peak voltage
does not exceed 424V

Excessive noise may result on the 20k{ or 200k{} ranges for common
mode signals with frequencies that are not whole multiples of the line
frequency setting selected. For example, if a 400Hz common mode signal
is present, the Model 580 must be set to a line frequency setting of 50Hz
(F50) since 400Hz is a whole multiple of 50Hz. Similarly, for a 180Hz
common mode signal, a 60Hz (F60) line frequency setting would be
used.

1f the common mode signal is not a whole multiple of either 50 or 60Kz,
try to eliminate the effect of the common mode signal by shielding the
unknown and operating the Model 580 from the Model 1978 Battery
Pack. To obtain the full benefit of the battery pack isolation, disconnect
the line cord from the power receptacle and wrap the power cord around
the feet of the Model 380.

2-32




APPENDIX A
IEEE-488 Commands

Appendix A contains a list of Model 5802 device-dependent commands,
They are listed here only as a convenience to the operator. For com-
plete information about the interface, refer to the Model 5802 Instruc-
tion Manual.

IEEE-488 PROGRAMMING

The Model 580's optional IEEE-488 interface (Model 5802) can be ordered
with the instrument or added later. With the Model 5802 installed, the
Model 580 can be controlled over the IEEE-488 bus. Inclusion of the
interface option is apparent by the connector and address switch at the
rear panel. The field installable option kit includes a replacement top
cover with appropriate access openings on the rear panel.

The following lists all the device-dependent cormmands available to the
Model 580.

DEVICE-DEPENDENT COMMARNDS

POLARITY

PO | Positive
P1 | Negative




DRIVE
DO | Pulsed (.71 )
D1 |DC (=
DRY CIRCUIT TEST

CO | Non-Dry Circuit Test
C1 | Dry Circuit Test

RANGES

NON-DRY CIRCUIT TEST DRY CIRCUIT TEST

RO AUTO AUTO
R1 200m 200m
R2 2 2
R3 20 20
R4 200 20
R5 2K 20
R6 20K 20
R7 200K 20

OPERATE
OO0 | Standby
O1 | Operate

RELATIVE
20 | Off
Z1 | On




STORE CALIBRATION CONSTANTS

Store calibration constants and
exit calibration.

CALIBRATION VALUE

V+n.nnnnE+nn| Enter calibration.

Calibration value equal
to the applied
resistance.

TRIGGER

SEHEZHESE

Continuous on Talk
One-shot on Talk
Continuous on GET
One-shot on GET
Continuous on “X”
One-shot on “X"

NOTE:

Any IEEE “one-shot” trigger is equivalent to front panel
“SINGLE"” trigger.

END OR IDENTIFY

K1

EQI is transmitted on the last
byte out.
EOI is not transmitted.




SRQ

Mnnn nnn=0 to 255 base 10
N/A = Bit ignored
BITS DATA ERROR
MSB 7 N/A NiA
6 SRQ SRGQ
5 Normal = 0 Error = 1
4 Busy N/A
3 Reading done N/A
2 N/A Not in remote
1 N/A 1IDDC
ISB 0 Reading overflow IDDCO
PREFEX
GO | Send prefix
G1 § Do not send prefix
QUTPUT AITERNATE STRING ON TALK
U0 | Output the status word on the

next read




INSTALL IEEE-488 TERMINATOR CHARACTER

Yo

The (ASCII) byte contains an
ASCII character which will be
used as the terminator for all
data until changed. The power-
up default is (CR) (LF).

NOTE: ASCH (DEL) indicates
no terminator, ASCII (LF) in-
dicates (CR) (LF), and ASCH
{CR) indicates (LF) (CR).

1llegal Terminators:
All capital letters
All numbers
{blank)

+

/

e

EXECUTE

Implement all DDCs (device-
dependent commands) received
when an X is received.




DEFAULT CONDITIONS FOR SDC AND DCL MULTILINE
COMMANDS

Function Defauly Condition
Range Reflects front panel buttons
Operate Reflects front panel buttons
Dry circuit test Reflects front panel buttons
Relative Off
Calibration Off
Polarity Positive
Drive Pulsed
Trigger Continuous on talk
EQI EQI is transmitted on the last
byte out
SRQ No SRQ
Alternate output Standard output
Prefix Prefix enabled
Terminator {(CR)LE)
NOTE

The primary address is selected with a switch located on the
rear of the instrument (see Figure A-l). Although the factory-
designated primary address is 25, it can be changed by turn-
ing the power off, changing the primary address switch, then
turning the power back on to update the [EEE-488 address.




ANALOSE
OUTPUT TALK OMLY
GAiI M (10} .

X100

X1

ADDRESSABLE —-g

Figure A-1. Model 5802 Primary Address Switch

TALK ONLY OPERATION

Talk only may be used to send data to a listen only device such as a
printer. When the Model 580 is in talk only, it ignores commands given
over the bus. Talk only is enabled by placing the TO/ADDRESSABLE
switch in the TO position and then cycling power to the instrument.

If the LSB of the address is set to 0, then the prefix is not sent; if set

to 1, then the prefix is sent.
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APPENDIX B
IEEE-488 Programs

The following programs are designed to be a simple aid to the user.
They are not intended to suit specific needs. Detailed programming
information can be found in the Model 5802 Instruction Manual.
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IBM PERSONAL COMPUTER XT OR PC
(Keithley Model 8573A GPIB Interface)

The following program sends a command string to the Model 580 from
an IBM PC or XT computer and displays the instrument reading on
the CRT. The computer must be equipped with a Keithley Instruments
Model 8573A GPIB IEEE interface and the DOS 2.0 operating system.
The GPIB software and hardware must be configured per the Model
8573A Instruction Manual.

DIRECTIONS

1. Using the rear pane! switches set the primary address of the Model
580 to 25 (11001). '

2. With the power off, connect the Model 580 to the IEEE-488 interface
installed in the IBM computer.

3. Using the interface software IBCONF program, set up the GPIB.COM
handler so that “DEV25” has a primary address of 25. Again, con-
sult the interface board instruction manual for complete details.

4. Place the instrument software disk in the default drive, type BASICA
press return, then type LOAD “DECL, and press the return key.

5. Enter the following program into the computer, pressing the return
key after each line is typed. Lines 1-6 are part of the DECL program
previously loaded and need not be typed in.

6. Run the program and type in the desired command string when
prompted. For example: to place the Model 580 into the orne shot
on talk trigger mode and in the 2Q range, type in TIR2X and press
the return key.

7. The display will show the Model 580 reading string on the CRT.

8. To exit the program type EXIT and press return.




FROGRAM COMMENTS

18 CLE
2 MEE=s s GEIRE? P CalL IREFIND  Find the board number.
CHEFs ERDER Y
ZE Mrags© ‘BEi..JEE-‘ ALl IBFIHD  Find the 580 number
LHAEEs MDDEN
48 LIN=25CALL IE Fal Change to primary address
25.

CTEEY . LD
DR UE=1:0ALL TES Set REN true.
CRRDEN
8 THPUTS € COMMAMD® * s CHDE Prompt for command
string.
FEOIF CMDE=SFEKIT?? THEM 148 See f program is to be
halted.
88 IF CHDF=¢c*? THEM &@ If null command string go
back and get another.
FE CHLL TENET (SR8 CHDE: Address 580 to listen and
send command string.
BE RIE=3PACEE(50 Assign reading input
buffer.
1685 Call TERD <M386X. RIFD
118 RhE=LEF TS (RDF: TRCHTH Trim string to proper size.
128 PRINT BRI Display the reading on the
CRT.
128 3 FTO AR Repeat
T UN=0:( RLL IEEIHL Close the instrument file.
U BRI LI
158 Call 1RO INL’ PSR LD Close the board file.
lee EMI

NOTE: Lines 1-6 of this program need not be typed in. They are con-
tained on the floppy disk. When the command LOAD”DECL’ is
entered, these lines are already there.

NOTE: If conversion to numeric variable is desired, change lines 110
and 120 as follows:

116 RO=UALCHMIDECRDE Do 140 5
128 PRIMT RD




APPLE Il (APPLE Interface)

The following program obtains one reading from the Model 580 Micro-
ohmmeter and displays the reading on the APPLE II screen, using an
APPLE IEEE-488 interface.

DIRECTIONS

1. Using the rear panel switches, set the primary address of the Model
580 to 25 (11007).

2. Connect the Model 580 to the APPLE I and APPLE IEEE-488
interface.

3. Enter the following program using the RETURN key after each line.
4. Type in RUN and press the RETURN key.
5. The display will read “TEST SETUP".

6. To program the Model 580 to the 20 range and take a reading, type
in RZTIX and press the RETURN key.

MNOTE: This program assumes that the APPLE interface card is in
slot #3.




PROGRAM COMMENTS

18 TTHM A%< 282 BF(2G Dimension data string.
20 ZF=CHREELZED Terminator
R IMPUT: S TEST SETUFT? 7 E¥ Enter programming command.

Example: 20 range=RZT1X

40 FRES Send output to IEEE bus.
58 TH#E Get input from IEEE bus.
GBH PRINT ¢ RA Turn remote on.
TEHPRINT ¢T3 2% 8% Write B$ to 580,
SE PRIMT ¢¢LFL1* Linefeed omn.
T PRINT EERDY?? 2%« IMPUT Read data from 580,
B 3R Hi‘
1B FE’IHT EELTR
1ig PR#G Send output to CRT.
128 TH4p Get input from keyboard.
138 PRINT &%
143 GO T0 Z8 Repeat

NOTE: If conversion to numeric variable is needed, add the following:

1234 p=Ual CHIDECAE- S 1150
125 PRINT A
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HP-85

The following program obtains one reading from the Model 580 Micro-
ohmmeter and displays the reading on the HP-85 CRT screen, using
the 82937A GPIB interface and an /O ROM.

DIRECTIONS

1. Using the rear panel switches set the primary address on the Model
580 to 25 (11001).

2. Connect the Model 580 to the HP 82937A IEEE interface.

3. Enter the following program using the END LINE key after each line
is typed.

4. Press the RUN key.

5. The display will read “TEST SETUP”.

6. To program the Model 580 to the 2} range and take a reading, type
in RZT1X and press the END LINE key.

PROGRAM COMMENTS
18 REMOTE P25 Set to remote.
28 DIGP s« TEST SETURY S Prompt for test setup.
2@ THFUT B
48 OUTPUT P55 B Prompt the 580,
59 EHTER 7o ad Get data from 580,
0 DISPF aF
FEACOTO 26 Repeat
28 ENE

NOTE: If conversion to numeric variable is needed, change line 60 as
follows:

il BISF Ual (a$lol2
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HP 9825A

The following program obtains one reading from the Model 580 Micro-
ohmmeter and displays the reading on the HP-9825A using a 98034A
HPIB interface and a 9872A extended /O ROM.

DIRECTIONS

. Using the rear panel switches set the primary address of the Model

580 to 25 (11001).

. Connect the Model 580 to HP 9825A and 98034A HPIB interface.
. Enter the following program using the STORE key after each line is

typed. Line numbers are automatically assigned by the 9825A.

4. Press the RUN key.
5. The display will read “TEST SETUP”.
6. lo program the Model 580 to the 2@ range and take a reading, type
in RZTIX and press the CONTINUE key.
PROGRAM COMMENTS
B dim gELZal BEL2G] Dimension data strings.
1 devi £SRET T, TS Define Model 580 address 25.
2 rem® fGEET Y Set to remote,

Zent' ¢TEST SETUP??:Ef  Enter programming command.

(Example: 2( range=RZTIX)

d wrEd EREEY T BE Output program command to
Model 580 via IEEE bus.

Sredi FERORTY A% Read data frorn Model 580 via
IEEE bus.

& prt BF Print data on hard copy printer.

T gto ':' Repeat.

NOTE: If conversion to numeric variable is desired, omit lines 6 and

7

I I

and substitute:

Pietf #1535 133:t5  Convert to nuimeric variable.
prt val (fFLS] s
Zgto 3 Repeat




HP 9816

The following program sends a command string to the Model 580 Micro-
ohmmeter, reads data and displays the data on the HP 9816 CRT, using
BASIC 2.0.

DIRECTIONS

1. Using the rear panel switches set the primary address of the Model
580 to 25 (11001).

2. With the power off, connect the Model 580 to the HP 9816 and HP
82937A. GPIB interface.

3. Type EDIT and press the EXEC key.

4. Enter the following program using the ENTER key after each line
is typed.

5. Press the HP 9816 RUN key.

6. The display will read “TEST SETUP”.

7. To program the Model 580 to the 20 range and to take a reading type
in RZI1X and press the ENTER key.

PROGRAM COMMENTS

18 REMOTE 725 Set to remote.

B IHFUTS S TEST SETUF? *» ¥ Prompt for test setup,

28 GUTRUT PES: a3 Send command string to 580.
46 ENTER 7250, B% Get data string from 580.

58 PRINT B# Display data string.

£8 G0 T 28 Repeat

vE EHD

NOTE: ¥ conversion to numeric variable is desired, change lines 40 and
50 as follows:

48 ENTER P253: B
58 FRIMT B




DEC LSI 11

The following program obtains one reading from the Model 580 Micro-
ohmmeter and displays the reading on the DEC LSI 11 microcomputer
CRT terminal. The LSI 11 must be configured with 16K words of RAM
and an IBV 11 IEEE interface. The software must be configured with
IB software as well as FORTRAN and the RT 11 operating system.

DIRECTIONS

1. Using the rear panel switches set the primary address on the Model
580 to 25 (11001).

7. Connect the Model 580 to the IBV 11 IEEE cable.

3. Enter the following program, using the editor under RT 11 and the
name IEEE FOR.

4. Compile using the FORTRAN compiler as follows: FORTRAN IEEE.
5. Link with the system and IB libraries as follows: LINK IEEE, IBLIB.
6. Type RUN IEEE and press the RETURN key.

7. The display will read “ENTER ADDRESS".

8. Type in 25 and press the RETURN key.

9. The display will read “TEST SETUP".

10. To program the Model 580 to the 2} range and take a reading, type
in R2TIX and press the RETURN key.




PROGRAM

COMMENTS

IMTEGER#Z FRIAIRE

LOGICHL wIMSGIRB s THPLUT CZE S

noE =i

Erll IBSTERCL @2

COMTINUE

Crll IBRSTER C15:50

CaLL IETIMO C128)

CalLL IBTERM ¢ 140

CALL TEREN

4 TYPE S
S FORMAT £ Ly ¢EWTLR

MDODRESS: o %2 ACCERT 18,
FRIALR

18 FORMAT (I3

12 TYPFE 15

1S FORMAT (1¥s s TEST SETUF : T s &2
CALL GETSTR (S MEG, 25
CALL IBSEQL <MSGa -1
PRI&LIE?

13 I=1BRECH (IHPUT» B8 PRIALR
IMPUT {4+ 10 =10
CaLL PUTSTR OF s ITMPUT 8% 2
Call TBLHT
GOTO LS
EMD

fd

Turn off errors.

Allow 5 error 15%.
Allow 1 sec bus timeout.
Set LF as terminator.
Turn remote on.

Input the address 25.

Prompt for the test setup.
Get the test setup.
Program the 580.

Untalk the 580,
Repeat
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PET/CBM 2001

The following program obtains one reading from the Model 580 Micro-
ohmmeter and displays the reading on the PET/CBM 2001 screen.

DIRECTIONS

1. Using the rear panel switches set the primary address on the Model
580 to 25 (11001}.

2. Connect the Model 580 to the PET/CBM 2001 IEEE interface.

3. Enter the following program using the RETURN key after each line.
4. Type RUN and depress the RETURN key.

5. The display will read “TEST SETUP”.

6. To program the Model 580 to the 2{) range and take a reading, type
in R2T1X and press the RETURN key.

PROGRAM COMMENTS

16 OFEH &1 25 Open file 6, primary address 25.
28 IHFUT ¢S TEST SETUP® * s B Enter programming command.
(Example: 20 range = R2T1X).

EE PRIMTHE BE Output to IEEE bus.

40 THPUTH#E BT Read data from Model 580 via
IEEE bus.

DROIF ST = 2 THEM 48 If time out, input again.

BB FPRINT &% Print data.

TE GO T2 Repeat

NQOTE: If conversion to numeric variable is desired, omit line 70 and
type the following:

TO A =aLoMIDE aE, 5 152 Convert to numeric variable,
EE! FREIMNT fifg=22%:5
SE GO TO 2E Repeat
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PECEFITIQNSIS&Q2

ANALOG OUTPUT

LEVEL: 1V = 10,600 counts on X1 gain.
1V = 100 counts on X100 gain.
Maximum output voltage = +4V.

ACCURACY: +(0.25% of displayed reading +2mV), In X100, 2mV
output = (.2 displayed counts.

RESPONSE TIME: Follows display conversion rate.

OUTPUT RESISTANCE: 10000.

ISOLATION: ANALOG QUTPUT 1O is connected to IEEE COM-
MON. Maximum common mode voltage from IEEE COMMON to
earth ground is 30V rms at de, 50 or 60Hz.

IEEE-488 BUS IMPLEMENTATION

MULTILINE COMMANDS: DCL, SDC, GET, GTL, UNT, UNL,
SPE, SPD, LEO.

UNILINE COMMANDS: IFC, REN, EOI, SRQ, ATN.

INTERFACE FUNCTIONS: SH1, AH1, 15, TEQ, 1.4, LEO, SR1, REO,
PPO, BC1, DT1, €0, EL,

PROGRAMMABLE PARAMETERS: Range, DRY CIRCUIT
TEST, Operate, RELative, POLARITY, DRIVE, TRIGger, Calibra-
tion, EOI, SRQ, Status, Data Format, Terminator.

DEVICE-DEPENDENT COMMANDS:

RANGE;
NON
DRY CIRCUIT DRY CIRCUIT
TEST TEST
RO Auto Auto
R1 200mS 200m
R2 20 20
R3 0 Q 20 0
R4 200 @ 20 9
R5 2k 2 20 Q
Ré 20k Q 20 9
R? 200k 20 Q
RELATIVE:
70 = REL off
Z1 = REL on
OPERATE:
O0 = STBY (Standby)

01 = OFR (Operate)




POLARITY:

PO = POL +
P1=POL -
DERIVE:

D0 = DRIVE I (pulsed)
D1 = DRIVE 772 (de)
DRY CIRCUIT TEST:
C0 = NON DRY CIRCUIT TEST
C1 = DRY CIRCUIT TEST

INGITAL CALIBRATION:
YV + nonnnnE + nn = enter calibration value.
STORE:
10 = Store calibration constants,
TRIGGER:
T0 = Continuous on Takk
Ti = One-shot on Talk
T2 = Continuous on GET
T3 = One-shot on GET
T4 = Continuous on X
T5 = Ome-shot on X
EXECUTE:
X = Execute device-dependent commands.
EOL:;

KO = EOI Enabled
K1 = EOI Disabled
STATUS WORD:
U0 = Cutput status word.
DATA FORMAT:
GO0 = Readings and status word with prefix.
G1 = Readings and status word without prefix,

SRQ:
MO = Clear SRQ Data Mask
M1 = Reading Overflow
M8 = Reading Done
M9 = Reading Done or Reading Overflow
M16 = Busy
M17 = Busy or Reading Overflow
M24 = Busy or Reading Done
M25 = Busy, Reading Done or Reading Overflow
M32 = Clear SRQ Error Mask
M33 = IDDCO
M34 = [DDC

M35 = IDDC or IDDCO

M36 = Not in Remote

M37 = Not in Remote or IDDCO

M38 = Not in Remote or IDDC

M39 = Net in Remote, IDDC or IDDCO
TERMINATOR:

Y(ASCH) = ASCI Character

Y{LF) = CRLF

Y{CR} = LF CR

¥{DEL) = None
TIME FROM TRIGGER TO FIRST BYTE OQUT: 350ms to 500ms.
ADDRESS MODES: Talk Only, Addressable.

il




DATA FORMAT AND STATUS BYTE OUTPUT

DATA FORMAT:

TERMINATOR

PREFIX EXPONENT
™ I’]—IF‘_‘I

N+DP +1.23456 E+2 ({CRHLE)

I b MANTISSA

DRIVE: P=DRIVE S {pulsed)
B=DRIVE " Z(dd)

§=8TANDBY DRY CIRCUIT TEST: N=NON DRY
M=NOKMAL CIRCUIT TEST
O =0OVERFLOW D= DRY
Z=RELATIVE CIRCUIT TEST
POLARITY: +=POL +
— =POL -

STATUS BYTE OUTPUT:

PREFIX

DRIVE

POLARITY

DRY CIRCUIT TEST

OPERATE
l l— RANGE

580 D P C O R Z KT Md Me HY

RELATIVE —J 1
EOL
TRIGGER

SRQ ON DATA
SRQ ON ERROR
LINE FREQUENCY
TERMINATOR













