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WARRANTY

Tektronix warrants that this product will be free from defects in materials and workmanship for a period of one (1) year
from the date of shipment. If any such product proves defective during this warranty period, Tektronix, at its option, either
will repair the defective product without charge for parts and labor, or will provide a replacement i exchange for the
defective product.

In order to obtain service under this warranty, Custorner must notify Tektronix of the defect before the expiration of the
warranty period and make suitable arrangements for the performance of service. Customer shall be responsibie for
packaging and shipping the defective product to the service center designated by Tektronix, with shipping charges prepaid.
Tektronix shalt pay for the return of the product to Customer if the shipment is to a location within the country in which the
Teklronix service center is located. Customer shall be responsibie for paying all shipping charges, duties, taxes, and any
other charges for products returned to any other locations.

This warranty shall not apply to any defect, failure or damage caused by improper use or improper or inadequale
maintenance and care. Tektronix shall not be obligated to furnish service under this warranty a} to repair damage resulting
from attempts by personnel other than Tektronix representatives to install, repair or service the product; b) to repair
damage resulting from improper use or connection to incompatible equipment; or ¢) to service a product that has been
modified or integrated with other products when the effect of such modification or integration increases the time or
difficulty of servicing the product.

THIS WARRANTY IS GIVEN BY TEKTRONIX WITH RESPECT TO THIS PRODUCT IN LIEU OF ANY
OTHER WARRANTIES, EXPRESSED OR IMPLIED. TEKTRONIX AND ITS VENDORS DISCLAIM ANY
IMPLIED WARRANTIES OF MERCHANTABILITY OR FETNESS FOR A PARTICULAR PURPOSE.
TEKTRONIX® RESPONSIBILITY TO REPAIR OR REPLACE DEFECTIVE PRODUCTS IS THE SOLE AND
EXCLUSIVE REMEDY PROVIDED TO THE CUSTOMER FOR BREACH OF THIS WARRANTY. TEKTRONIX
AND ITS VENDORS WILL NOT BE LIABLE FOR ANY INDIRECT, SPECIAL, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES IRRESPECTIVE OF WHETHER TEKTRONIX OR THE VENDOR HAS
ADVANCE NOTICE OF THE POSSIBILITY OF SUCH DAMAGES.






German Postal Information

Certificate of the Manufacturer/Importer

We hereby certify that the AM 503B and AM 5030 and all factory-installed options comply with the
RF Interference Suppression requirements of Postal Regulation Vfg. 243/1991, amended per
Vig. 46/1992.

The German Postal Service was notified that the equipment is being marketed.

The German Postal Service has the right to re-test the series and to verify that it complies.

TEKTRONIX

Bescheinigung des Herstellers/Importeurs

Hiermit wird bescheinigt, dafl das AM 5038 and AM 5030 und alle fabrikinstallierten Optionen in
Ubereinstimmung mit den Bestimmungen der Amisblatt-Verfiigung Vfg. 243/1991 und
Zusatzverfiigung 46/1992 funkentstort sind.

Der Deutschen Bundespost wurde das Inverkehrbringen dieses Gerites angezeigt und die Berechtigung
zur Uberpriifung der Serie auf Einhalten der Bestimimungen eingeriumd.

TEKTRONIX

NOTICE to the user/operator:

The German Postal Service requires that systems assembled by the operator/user of this instrument must
also comply with Postal Regulation, Vfg. 243/1991, Par. 2, Sect. 1.

HINWEIS fiir den Benutzer/Betreiber:

Die vom Betreiber zusammengestelite Anlage, innerhalb derer dieses Gerdt eingesetzt wird, muf}
ebenfalls den Voraussetzungen nach Par. 2, Ziff. 1 der Vg, 243/1991, geniigen.

NOTICE to the user/operator:

The German Postal Service requires that this equipment, when used in a test setup, may only be
operated 1f the requirements of Postal Regulation, Vg, 243/1991, Par. 2, Sect. 1.8.1 are complied with.

HINWEIS fiir den Benutzer/Betreiber:

Dieses Gerilt darf in MeBaufbauten nur betrieben werden, wenn die Voraussetzengen des Par, 2, Ziff. 1.
8.1 der Vfg. 243/1991 eingehalten werden.







Tektron}x

EC Declaration of Conformity

Tektronix Holland N.V.
Marktweg 73A

8444 AB Heerenveen
The Netherlands

declare under sole responsibility that the
AM 503B Current Probe Amplifier

meet the intent of Directive 89/336/EEC for Electromagnetic Compatibility. Compliance
was demonstrated to the following specifications as listed in the official Journal of the
European Communities:

EN 50081-1 Emissions:

EN 55011 Radiated, Class A
EN 55011 Conducted, Class A
EN 60555-2 Power Harmonics

EN 50082-1 Immunity:

IEC 801-2  Electrostatic Discharge
IEC 801-3  RF Radiated

IEC 801—4  Fast Transients

IEC 801-5  Surge
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General Safety Summary

Injury Precautions

Ground the Product

Do Not Operate Without
Covers

Do Not Operate in
Wet/Damp Conditions
Do Not Operate in
Explosive Atmosphere

Avoid Exposed Circuitry

Keep Probe Surface Clean

AM 503B & AM 5030 Amplifier Instruction Manual

Review the following safety precautions to avoid injury and prevent damage to
this product or any products connected to it,

Only qualified personnel should perform service procedures.

While using this product, you may need to access other parts of the system. Read
the General Safety Summary i other system manuals for warnings and cautions
related to operating the system,

This product is grounded through the grounding conductor of the power cord. To
avoid electric shock, the grounding conductor must be connected to earth
ground. Before making connections to the input or output terminals of the
product, ensure that the product is properly grounded.

To avoid electric shock or fire hazard, do not operate this product with covers or
panels removed. '

To avoid electric shock, do not operate this product in wet or damp conditions.

To avoid injury or fire hazard, do not operate this product in an explosive
atmosphere.

To avoid injury, remove jewelry such as rings, watches, and other metallic
objects. Do not touch exposed connections and components when power is
present.

To avoid electric shock and erroneous readings, keep probe surface clean.



General Safety Summary

Product Damage Precautions

Use Proper Power Source

Use Proper Voltage
Setting

Provide Proper Ventilation

Do Not Operate With
Suspected Failures

Do not operate this product from a power source that applies more than the
voltage specified.

Before applying power, ensure that the line selector is in the proper position for
the power source being used.

To prevent product overheating, provide proper ventilation.

If you suspect there is damage to this product, have it inspected by qualified
service personnel.

Safety Terms and Symbols

Terms in This Manual

/N

These terms may appear in this manual:

WARNING. Warning statements identify conditions or practices that could result
in injury or loss of life.

/N

CAUTION. Caution statements identify conditions or practices that could result in
damage 1o this product or other property,

Terms on the Product

These terms may appear on the product;

[DANGER indicates an injury hazard immediately accessible as you read the
marking.

WARNING indicates an injury hazard not immediately accessible as you read the
marking.

CAUTION indicates a hazard to praperty inclading the product,

AM 5038 & AM 5030 Amplifier Instraction Manual



General Safety Summary

Symbols on the Product  The following symbols may appear on the product:

4 & A O

DANGER Protective Ground ATTENTION Double
High Voltage {Earth) Terminal Aefer to insulated
Manual

Certifications and Compliances

CSA Certified Power  CSA Certification includes the products and power cords appropriate for use in
Cords the North America power network. All other power cords supplied are approved
for the country of use.

Safety Certification of  For modules (plug-in or VXI) that are safety certified by Underwriters Laborato-
Plug-in or VXI Modules ries, UL Listing applies only when the module is installed in 2 UL Listed
product. CSA Certification applies only when the module 15 instalied in a CSA
Certified product.

AM 3038 & AM 5030 Amplifier Instruction Manual Xi
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ServicémSafe’Ey Sum‘ary

Only qualified personnel should perform service procedures. Read this Service
Safery Summary and the General Safety Summary before performing any service
procedures.

Do Not Service Alone Do not perform internal service or adjustments of this product unless another
person capable of rendering first aid and resuscitation is present.

Disconnect Power  To avoid electric shock, disconnect the main power by means of the power cord
or, if provided, the power switch.

Use Care When Servicing  Dangerous voltages or currents may exist in this product. Disconnect power,
With Power On  remove battery (if applicable), and disconnect test leads before removing
protective panels, soldering, or replacing compenents.

To avoid electric shock, do not touch exposed connections.

AM 503B & AM 5030 Amplifier Instruction Manual xiii
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This Instruction Manual supports the operation and basic maintenance of the
AM 5038 and AM 5030 Current Probe Amplifiers.

I vou are not familiar with this product, please refer to the Gerring Started and
Operating Basics chapters of this manual for basic operating information.

I you are an advanced user, the Reference section contains information on
advanced applications as well as user diagnostic and troubleshooting informa-
tion.

The Performance Verification and Adjustment Procedure sections sapport the
qualification and calibration of the probes when used with cither amplifier.

NOTE. Except for the A6303, once a probe has been calibrated, it can be used
with any other AM 5038 or AM 3030 without readjustment.

The Mainrenance section supports the routine maintenance and repair of
mechanical parts associated with the amplifiers.

The Glossary and Index are provided as guick reference locators for important
infermation.

Related Manuals

You can find the documentation supporting the maintenance and repair of the
cwrrent probes in the following manuals:

w AB302 & A6302XL Instructions
W A6303 & AG6303XL Instructions
™ A0304XL Instructions

Manual Conventions
The term “Amplifier” is used 1o refer to either the AM 503B or AM 5030 when

referring to common attributes. If a subject is unique to either amplifier, the
amplifier will be referred to directly by medel.

AM 503B & AM 5030 Amphifier Instructon Manual Xv
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Customer Support

Operational Support

Service Support

The AM 503B and AM 5030 current probe amplifiers let you use one probe to
simultaneously measure AC and DC current. The Amplifier converts the sensed
current into a proportional voltage signal that you can measure directly with an
oscilloscope. '

The AM 503B and AM 5030 provide better linearity than other current
measurement systems because of a current feedback process used with the probe.
DC measurement capability and high bandwidth allow the Amplifier to
accurately represent square waves and fast-rise signals.

The AM 503B and AM 5030 provide these features:
m  Simultaneous DC and AC current measurements.
W High sensitivity.

®  One-button autobalancing and probe degaussing.

®  No adjustments needed to match a current probe to an individual amplifier
{except for the A6303 current probe).

®m  Probe trim adjust allows fine tuning of gain for increased accuracy.
The AM 5030 provides an additional feature:

®  Programmabile control from a GPIB controller.

To help you get the best performance from your Amplifier, Tektronix offers the
following customer support services.

If you need assistance operating your amplifier system, please call our Customer
Support Center at 1-800-TEK-WIDE (1-800-835-9433), extension 2400. 1f you
are outside the United States or Canada, please contact your nearest Tektronix
Service Center.

Should your Amplifier system need repair beyond that described in this manual,
please contact vour nearest Tektronix Service Center.

AM 503B & AM 5030 Amplifier Instruction Manual 1-1



Getting Started

Sales Support

To order optional equipment and accessories, call the Tektronix National
Marketing Center at 1-800-426-2200. If you are outside the United States or
Canada, please contact your nearest Tektronix Service Center.

AM 503B and AM 5030 System Configuration

Al 503B & AM 5030
Current Probe Amplifier

Current Probes

A complete AM 5038 or AM 5030 current measurement system consists of a
current probe amplifier, a compatible current probe, a TM 300 or TM 3000 series
power module, and an appropriate oscilloscope. Refer 1o Figure 1-1.

Amplifigr in TM Series

Test Oscilloscope Power Module

Current Probe

A
k Cuitput

50 Q oscitloscops input {or add 56
lermination here f oscilloscape has
only high-impedance input).

Input —

Figure 1-1: Configuring the AM 503B and AM 5030 Current Measurement System

The AM 303B is a single-width instrument that plugs into any Tektronix

TM 500 or TM 5000 series power module. The AM 5030 is a single-width
instrument that plugs into any Tektronix TM 5000 series power module. The
Amplifier amplifies the current sensed by the probe and converts the current to a
proportional veoltage that is displayed on an oscitloscope or other similar
measurmg device.

The AM 5038 and AM 5030 systems may be used with the following Tektronix
probes:

B A6302 and AG302XL (20 amps)
&  A6303 and A6303XL. (100 amps)
B A6304XL (500 amps)

You can also use the CT-4 High-Current Transformer with the A6302 and
A6302XL current probes to extend their AC current measurement range 1o
20,000 peak amps.
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TM 500 Series Power
Modules

TM 5000 Series Power
Module

Oscilloscope

Standard Accessories

Optional Accessories

The AM 503B operates in a Tektronix TM 500 or TM 5000 series power module
that powers one or more TM 500 series instruments. The Power Moduie operates
on either 110 or 220 VAC, 50 or 60 Hz.

The AM 5030 operates in a Tektronix TM 5000 series power module that powers

one or more TM 5000 series instruments while providing GPIB support. The

Power Module operates or either 110 or 220 VAC, 50 or 60 Hz.

An oscilloscope displays the output from the current measuring system, A 50 €

cable is included to connect the Amplifier to the oscilloscope input channel.

If the oscilloscope does not have an input that can be set to 50 € impedance, you
need a feedthrough 50 € termination. This termination is included as a standard
accessory with your AM 503B and AM 5030 Current Probe Ampiifier.

These accessories are shipped with either the AM 503B or AM 3030:

50 €2 coaxial cable
50 £ feedthrough termination
Instraction Manual

Reference card

If you ordered an AM 5038 system, you will have received these items:

AM 503B

Current Probe (specific probe type depends on option ordered with the
Amplifier)

T™ 302A Power Module
Toolbox

AC Power cord

You can order the following optional accessories for the AM 503B and
AM 3030 Current Probe Amplifiers. Refer to the Replaceable Parts List on page
&—6 for Tektronix part numbers to use in ordering these accessories.

AM 5038 & AM 5030 Amplifier Instruction Manual
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® One-turn 50 €2 current loop. The current loop 1s used in the performance
verification procedure for checking the performance of the AM 503B and
AM 5030.

®  If you need to measure high-amplitude AC currents, consider using a
Tektronix CT-4 High-Current Transformer with the A6302 or A6302XL
probes. The CT-4 provides step-down ratios of 20:1 or 1000:1. For more
information about the CT-4, consult your Tektronix sales representative.

Installing the TM Series Power Module

“If you ordered your current probe amplifier as a part of a system, a power
module will have been previded. Follow these instructions for the proper setup
and mstallation of the power module.

The TM Series Power Module can operate from one of four AC line voltages.
The operating voltage is determined by the voltage selector, located on the rear
panel of the TM Series Power Module. as shown in Figure 1-2.

WARNING. To avoid personal injury or equipment damage, do not connect the
power module to the AC line receptacle or turn the power module on uniil vou
have verified that the proper aperating voltage is selected.

Voltage Selector —= ;

Selector Window

Latch

TM Serigs
Fower Module

Figure 1-2: TM Series Power Moduie Voliage Selector
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The vajue displayed in the voltage selector window should match the value of
vour line voitage. If the two values don’t match, perform these steps to select the
correct valae:

1. Push up on the latch and pull the voltage selector assembly out.

2. Disassemble the voltage selector as shown in Figure 1--3.

3. Rotate the fuse block untit the proper voltage appears in the window.
4

Reassemble the voltage selector and push it back into the power module
until it snaps into place.

o

Using the correct power cord, connect the power module to the AC line
receptacle.

Rotate fuse block so that

the correct voliage

appears in the window
-

e Fuse Block

ST
\D?fﬁ}‘\ e
~

|
Selector Window

Y

A

AN

Figure 1-3: Changing the TM 502A Operating Voltage

Installing the AM 503B or- AM 5030 Into the Power Module

CAUTION, Make sure the power switch of the power module Is turned off before
installing the Amplifier. If vou install or remove a plug-in instrument while the
power module is on, you could damage the power module, the Amplifier, or the
currvent probe.
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Releass Lever

JAN

CAUTION. Do not attempt to install an AM 5030 amplifier into « TM 500 series
power module. The backplane connector scheme is different, and damage to the
amplifier will resulr,

To install the Amplifier into the power module, align the grooves of the
Amplifier with the rails of the power module and push the Amplifier into the
power module until the instrument snaps into place (see Figure 1-4). To remove
the Amplifier, grasp the release lever at the lower left corner of the Amplifier
front panel and pull the Amplifier out of the power module.

- /\

Slde instrument into
power module

Figure 1~4: Installing the AM 503B and AM 5030 into the Power Moduie

After you have installed the Amplifier and all other desired plug-in instruments
into the power module, you may turn the power module on. A digital readout
should appear on the Amplifier front panel and a coupling light should come on.
See Figure 2-4 on page 2-7 for the location of the coupling lights.

NOTE. When the AM 5030 is not connected to a GPIB controller, the SRQ light is
normally on.
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Connecting the Amplifier to an Oscilloscope

You will need an oscilloscope to display the AM 303B and AM 5030 measure-
ment output. The oscilloscope must be capable of displaying a vertical scale
factor of 10 mV/div.

Use the supphied 50 € BNC cable to connect the Amplifier OUTPUT comnector
to your oscilloscope (see Figure 11 on page 1-2),

‘The input impedance of the oscilloscope channel must be 50 Q, otherwise you
will encounter slowed pulse response, increased aberrations, or incorrect DC
measurement amplitades. If your oscilloscope provides onty 1 MQ inputs, you
need to attach a 50 €2 feed-through termination between the oscilloscope mput
and the BNC cable. Do not install this termination at the Amplifier end of the
BNC cable.

To utitize the full bandwidih capability of the AM 303B and AM 5030 and
attached current probe, the oscilloscope bandwidth should be approximately five
times that of the current probe. For example, when using an A6302 Current
Probe, the oscilloscope bandwidth should be at feast 250 MHz. When using an
A6303 Current Probe, the oscilloscope bandwidth should be at least 75 MHz.

After you have connected the Amplifier to the oscilloscope, make the following
adjustments to the oscilioscope channel you are using. Perform these adjast-
ments only after all equipment has warmed up to a stable temperature; usually
20} minutes are required.

1. Make sure the oscilloscope input impedance is 50 €. If your oscilloscope
provides only 1 M£2 inputs, you need to attach a 50 €2 feedthrough
termination between the oscilioscope input and the BNC cable. Do not
install this termination at the AM 503B and AM 5030 end of the BNC cable.

2. Set the vertical gain of the oscilloscope to 10 mV/idiv.

3. Set the oscilloscope ground reference so the trace appears at the center
graticule line or at the desired zero-current reference,

4. Set the input coupling of the oscilloscope to DC.

-

5. Turn off any oscilioscope bandwidth filters,

Once you have set up the oscilloscope, you do not need to further adjust the
oscilloscope vertical controls while vou are using the AM 503B and AM 5030.
Use the oscilloscope conirols to adjust the time base or trigger settings only.

NOTE. To maintain accurate readings while using the AM 503B and AM 5030,
the vertical gain of the oscilloscope channel must always remain at 10 mV/Div
and the coupling must remain ar DC,
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Connecting a Current Probe to the Amplifier

To connect a current probe to the Amplifier input connector, align the tab of the
probe connector with the stot in the Amplifier INPUT connector as shown in
Figure 1-5{a}). Align the dot on the probe connector with the groove opening of
the input connector as shown in Figure 1-5(b). Push the probe connector in
while twisting the barrel clockwise to lock the connecior.

impact, or the core may crack, Do not connect or disconnect a currvent probe
while the probe is clamped around a live conductor, or while the AM 5038 and
AM 3030 is powered on, or the probe may suffer electrical damage.

c CAUTION, Harndle current probes with care. Do not drop a probe or subject it to

Amplifier

Push connector in
and twist o fock

Current Probe
Connector

Amplifier
Groove  gjignment Dot
““““
() Align the Tab With the Connector Siot {b} Insert the Connector Into the Amplifier

Figure 1-5: Connecting a Current Probe to the Amplifier

Each current probe is calibrated before it is shipped, and shouid not require
further adjustment. If a probe requires adjustment, refer to the Adjustment
Procedure on page 61 or contact vour nearest Tektronix Service Center. The
adjustment procedure should be performed only by qualified service personnel.
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This section provides operating technigques and measurement procedures for
using the AM 503B and AM 5030-compatible cusrent probes.

Operating the Current Probe Slide

AN

AM 303B & AM 5030 Amplifier Instroction Manual

The current probes each have a slide mechanism that opens and closes the probe
jaw. This allows you to clamp the probe around a conductor under test. The slide
must be locked closed to accurately measure current or to degauss the probe. If &
probe 1s unlfocked, the PROBE OPEN indicator on the Amplifier will light.

WARNING. When the probe slides are open. the exposed ferrite core pieces are
not insulated. To avoid injury or equipment damage, remove power from an
uninsulated wire before clamping the current probe around it.

Figure 21 iflustrates the slide operation of the A6302 and A6302XL current
probes. To open the probe, pull the slide back until the jaw is open. To lock the
probe, push the slide forward uniil the detent snaps into place.

Probe Open Frobe Locked
-
O,
gt :\>/ | 7 A
S < e
- \ ﬁyp ; /JJ/Q?\ - \//§ i
. A ) )
/] Ry \ - - / = B /
7 i ¥ e 7 v
N - P -
‘\.,// o - e /Q/

Figure 2-1: A6302 and A6302XL Slide Operation

Figure 2--2 illustrates the slide operation of the A6303, A6303XL, and A6304X1L
current probes. To open the probe, press the bottom of the lock button and
squeeze the handle until the core 1s open. To fock the probe, release the squeeze
handle and press the top of the lock button.
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(a} Opening the Probe ' {b} Closing and Locking the Probe

Figure 2-2: A6303, A6303XL, and A6304XL Slide Operation

Degaussing and Autobalancing the Current Probe

Degaussing the probe removes any residual magnetization from the probe core.
Such residual magnetization can induce measurernent error, Autobalancing
removes unwanted DC offsets in the amplifier circuitry,

Failure to degauss the probe is a leading cause of measurement errors. To
maintain measurement accuracy, degauss your probe in each of these cases:

After turning on the Amplifier and alowing a 20-minute warm-up period.

Before connecting the probe to a conductor or changing conductors under
test.

Whenever an overload condition occurs.
Whenever the probe is subjected to a strong external magnetic field.

Periodically during normal use.
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DC Measurements

To degauss and autobalance a current probe, perform these steps:

1. Verify that the current probe is connected to the Amplifier.

2. Remove the current probe from the conductor under test.
3. Lock the probe slide closed (see Figures 2—1 and 2--2).
4. Press the Amplifier PROBE DEGAUSS AUTOBALANCE button.

NOTE. The degauss procedure will fail if the Amplifier is not properly connected
to an oscilloscope having 50 2 input impedance. If this occurs, an error code of
2006 will be displaved on the Amplifier front panel.

After you have completed the oscilloscope adjustments and the Amplifier
degauss/autobalance procedure, your system is ready Lo measure current.

To measure DC current, perform these steps:

1. Verify that the vertical gain of the oscilloscope is 10 mV/div, the input
coupling is DC, and the input impedance 1s set to 50 Q.

2. Adjust the ground reference of the oscilloscope to move the trace to the
desired graticule line.

NOTE. Once the first two steps have been completed, no further adjustments are
required on the oscilloscope vertical amplifier during the measurement session.
Use the Amplifier controls for evervthing excepr time base and trigger adjust-
ment. See Figure 2--4.

3. Lock the probe closed without a conductor passing through it. Press the
Amplifier COUPLING button repeatedly until the REF light comes on, and
then press the Amplifier PROBE DEGAUSS AUTOBALANCE button.

4. After the degauss/autobalance routine completes, adjust the ground reference
(if necessary) using the Amplifier OUTPUT DC LEVEL control.

5. Open the probe slide, place the probe around the conductor upder test, and
then lock the shide. For correct measurement polarity, make sure the probe
arrow 1s pomnting in the direction of conventional (positive to negative)
current flow. Reversing the flow will display the current waveform upside-
down on the oscilloscope.
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AC Measurements

2-4

6. Press the Amplifier COUPLING button repeatedly until the DC light comes
on. Set the Amplifier CURRENT/DIVISION to the desired setfing using
the ¢ and © buttons.

7. If necessary, vertically position the resulting waveform using the OUTPUT
DC LEVEL knob of the Amplifier.

8. Adjust the oscilloscope time base and trigger as needed.

Figure 2-3 shows a current probe connected to a power supply line. Notice that
the probe arrow points toward the negative terminal of the power supply to
conform to the conventional current flow of positive (+) to negative ().

Power
Supply

.
R
= CTHD A Load

Current Probe k

Conveniional Current Arrow

Figure 2--3: Current Probe Polarity

To measure AC current only, and remove the DC component of the current being
measured, follow the mstructions below. These are identical to the instructions
for DC current measurements except that the Amplifier coupling in step 6 is set
to AC,

1. Verify that the vertical gain of the oscilloscope is 10 mV/div, the input
coupling is DC, and the input impedance is set to 50 €.

[

Adjust the ground reference of the oscilloscope to move the trace to the
desired graticule line.

NOTE. Once the first two steps have been completed, no further adjustments are
required on the oscilioscope vertical amplifier during the measurement session.
Use the Amplifier controls for evervthing but time base and trigger adiustment,
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3. Lock the probe closed without a conductor passing through it, Press the
Amplifier COUPLING button repeatedly until the REF light comes on, and
then press the Amplifier PROBE DEGAUSS AUTOBALANCE button.

4. After the degauss/autobalance routine completes, adjust the ground reference
(if necessary) using the Amplifier OUTPUT DC LEVEL control.

5. Open the probe slide, place the probe around the conductor under test, and
then Jock the slide. For correct measurement polarity, make sure the probe
arrow is pointing in the direction of conventional (positive to negative)
current flow. Reversing the flow will invert the displayed current waveform
on the oscilloscope.

6. Press the Amplifier COUPLING button repeatedly until the AC light comes
on. Set the Amphifier CURRENT/DIVISION to the desired setting using
the <+ and © buttons,

NOTE. Even when making AC currenr measurements, leave the oscilloscope
coupling on DC. Change only the Amplifier coupling to AC. Using the oscillo-
scope AC coupling may cause the Amplifier to exceed its output dynamic range.

7. If necessary, vertically position the resulting waveform using the QUTPUT
DC LEVEL knob of the Amplifier,

8. Adjust the oscitloscope time base and trigger as needed.

AM 503B & AM 5030 Amplifier Instruction Manual 2-5
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Control Summry

This section describes the function of each AM 303B and AM 5030 froni panel

description.

Some seldom-used functions do not appear in Figure 2-4. These functions are
completely discussed in the detailed descriptions that follow Figure 2-4.

The QUTPUT DC LEVEL knob
vertically positions the signal on the

The two indicator lighis: PROBE OPEN and

oscilloscons scraen. S QUTRUT e PROBE CVERLOAD give you local status information.
P \?ﬁ"\ﬂ %?ﬁ* ; wnﬁf;s The two indicator ights; SRQ and REMOTE
Lo woan i | . i :
The CURRENT/DIVISION display shows the ) Owm e | Qi@ you remote stas nformaton. (A 5090
current AM 503B and AM 5030 scale factor in () meorE |, SREUTAMNDDLOSE only.)

either mA/division or A/division. Error codes \
and output DC level also appear hete,

The 20 MHz BW LIMIT button alternately
selects or deselects the 20 MHz bandwidth

limit for noise fittering. N

Hold down the GPIB ADDRESS button while

(] GURRENT/DIVISION [T

RN 3 ]
il mampiy o e .

OECILLOSCOPE AT 10mV/DIVISION e

adjusting the CURRENT/DIVISION butfons to
change the GPIB address. {AM 5030 oniy}

The AM 503B and AM 5030 outplt appears &t

the OUTPUT connecior. Connactihisioa 50 O
input of your oscilloscepe.

Puli the release lever to remove the AM 303B and

AWM 5030 from the power module.

[ COUPLINGI
i ) AG
Nm ! ]
appRESS~gwLmMIT | (e
S =i i‘ T Choe
j— —_,—7 |
ammn.;ﬁ?;:\‘mn N ————
GUTPUTI, ]|} —
T TR B
| @ 1 looo) ;
Y I AN

| lekronix |
T P

Figure 2-4: The AM 503B and AM 5030 Front Panel

AM 503B & AM 5030 Amphifier Instruction Manual

The PROBE DEGAUSS AUTOBALANCE button
removes residual magnetism from the atiached
current probe. The probe must be removed from
the test circuit and locked.

The CURRENT/DIVISION huttons change the
AM 03B and AM 5030 scale facior.

The COUPLING bution selects AC or DC probe
coupling or a zere-curreni reference, as
indicated by the lights.

The current probes connect to the AM 503B and
AM 5030 at the INPUT connector.
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AM 503B and AM 5030 Controls

OUTPUT DC LEVEL
Control

PROBE OPEN Indicator

OVERLOAD Indicator

VAN

PROBE DEGAUSS
AUTOBALANCE Button

2-8

These front panel controls and indicators are common to both the AM 5038 and
AM 50630 current probe amplifiers.

The OUTPUT DC LEVEL knob adjusts the DC offset that appears at the
Amplifier OUTPUT connector. The OUTPUT DC LEVEL knob adjusts the
dispiayed waveform relative to ground. After setting a zero-current reference, do
not use the oscilloscope vertical position to move the waveform up and down on
the display; use the Amplifier OUTPUT DC LEVEL knob instead.

As you adjust the OUTPUT DC LEVEL knob, the display shows you the output
level in divisions. When you stop moving the OUTPUT DC LEVEL knob, the
display reverts to show current per division.

The PROBE DEGAUSS AUTOBALANCE button wilt change the output DC
ievel setting if the Amplifier coupling is set to REF. In this case only, the output
DC level setting wil be reset 1o ground; otherwise, the DC level setting will
remain at its previous sefting.

NOTE. To maintain measurement accuracy, position the signal with the AM 503B
and AM 5030 OQUTPUT DC LEVEL knob. Do not adjust the vertical position
control of your oscilloscope once you have established a zero-current reference.

When lit, this indicator informs you that the current probe is untocked. You must
have the probe slide locked in order to degauss the probe or to accurately
measure current.

When lit, this indicator informs you that the measurement you are taking exceeds
the continuous amplitude fimit of the AM 503B and AM 5030. The detection

circuits only detect fow frequency (=10 kHz) and DC overloads, Since overloads
can magnetize the probe, you should always degauss the probe after an overload.

WARNING. To avoid personal injury or equipment damage, do not exceed the
specified electrical limits of the AM 503B and AM 5030 or any applicable
accessories.

When pressed, this button performs two functions that maximize measurement
accuracy. First, the Amplifier generates a degauss signal to remove any restdual
magnetism from the attached current probe. Second, the Amplifier initiates an
operation to remove any undesired DC offsets from its circuitry. During the
degauss process, the Amplifier is busy and cannot be used to measure current.
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The indicator Tight in the PROBE DEGAUSS AUTOBALANCE button will
blink whenever the Amplifier detects that the current probe needs degaussing or
DC balancing. The Amplifier cannot detect all circumstances that require probe
degaussing, so vou may need to degauss the probe at times when the PROBE
DEGAUSS AUTOBALANCE light 1s not blinking. The blinking light serves as
a reminder to degauss the current probe when one of the following conditions
occurs:

B The Amplifier has Just been turned on with a current probe connected.

®  The current probe has been changed.

~

®  The internal temperature of the Amplifier changed by more than 10° C.
B An overload has occurred.

The mdicator stays on steady during the time the Ampiifier is busy performing
the probe degauss functions. When the degauss and autobalance procedure is
complete, the indicator light turns off.

To perform the probe degauss/autobalance function, remove the probe from
around all conductors (or ensure that the conductor under test has no power),
make sure the probe is locked closed, and then press the PROBE DEGAUSS
AUTOBALANCE button.

The probe degauss/autobalance routine wiil not work if the current probe is
unlocked or disconnecied from the Amplifier input. To properly degauss the
current probe, remove it from the conductor under test and lock the probe.

If the PROBE DEGAUSS AUTOBALANCE button is pressed while the
coupling 1s set to REF, the Output DC level Is reset to ground. If either AC or
DC coupling is selected when the PROBE DEGAUSS AUTOBALANCE button
is pressed, the DC level is not changed from its previous setting.

NOTE. The Amplifier displays ervor code 266 when the Amplifier output is not
properly terminated into a 50 £ load. Make sure your Amplifier OUTPUT is
connected to an oscilloscope input using a 50 £ BNC cable, and thar the
oscilloscope input is set to 50 Q2 impedance. See Figure 11 on page 1-2 for
proper cabling.

If vour oscilloscope does not have 50 Q impedance settings for inputs, you can
place « 50 Q feed-through termination on the oscilloscope input and connect the
Amplifier output cable to the termination. Do not place the feed-through
fermination at the Amplifier end of the BNC connecting cable.
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CURRENT/DIVISION
Butions

COUPLING Button

20 MHz BW LIMIT Button

2-10

Probe Trim Adjust

The CURRENT/DIVISION ¢ and & buttons set the scale factor {sensitivity) of
the AM S03B and AM 5030 in a 1-2-5 sequence. The setting of this control is
displayed on the digital readout and the units indicator. The CURRENT/DIVI-
SION display indicates the Amplifier scale factor only; it is not a current
measurement readout. The measurement output is displayed on the osciiloscope.

NOTE. To maintain accurate measurements, the vertical gain of the oscilloscope
must remain at 10 mV/div,

The COUPLING button determines the coupling between the current probe and
the AM 303B and AM 5030. Press the COUPLING button repeatediy until the
desired indicator lights up. To couple the current probe for DC plus AC
measurements, use DC coupling. For AC measurements only, use AC coupling.
To establish a zero-current reference, use REF couphng. While using REF
coupiing, you cannot measure current or view current waveforms,

NOTE. Even when making AC current measurements, leave the oscilloscope
coupling on DC. Change only the Amplifier coupling to AC. Using the oscillo-
scope AC coupling may cause the Amplifier to exceed its output dynamic range,

The 20 MHz BW LIMIT button lets you limit the current probe amplifier
bandwidth to 20 MHz. This can be useful to remove high-frequency noise. Press
the button again to return to full bandwidth. When the button lights, the
bandwidth limit is on. System bandwidth depends on the type of current probe
you are using. Refer to the specifications tabie on page 4-3 for the bandwidth
limit frequency for your current probe.

After the PROBE DEGAUSS AUTOBALANCE routing has been run, the probe
and amplifier system will meet ali published specifications; however, if you want
to improve the tolerance of the system accuracy, or to intentionally offset the
accuracy to make up for total system errors, the probe trim adjust routine may be
performed.

Probe trim adjust is a multiplicative factor that you can use to adjust the gain of
the current amplifier system. You can set this multiplier in increments of 0.001
from 0.750 through 1.250. Probe trim adjust is used for an optional calibration of
some current probes. If youa are not performing such an adiustment, leave probe
trim adjust to the factory-default of unity gain (1.000).

To set probe trim adjust, press and hold the 20MHz BW LIMIT buiton while
pressing and releasing the COUPLING button. Use the ¢ and & buttons to

AM 503B & AM 5030 Ampiifier Instruction Mannal
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achjust the setting that is displayed in the CURRENT/DIVISION display, When
finished, press either the 20MHz BW LIMIT or COUPLING button to restore
normal operation,

The display shows the last three significant digits of the display adjust setting;
the leading 0. or 1. are omitted. If the first digit displayed is 7, 8, or 9, then the
leading digit must be 0. If the first digit displayed is 0, 1, or 2, then the leading
digit must be 1.

QUTPUT Connector  The Amplifier current measurement output is accessed at the QUTPUT
connector, which should be connected to the oscilloscope input. Attach one end
of a 50 Q BNC cable to this connector and the other end to a 50 Q vertical input
of vour oscilloscope. The output impedance of the Amplifier i1s 50 Q.

NOTE. To obtain accurate measurements, the input impedance of your oscillo-
scope must be 50 £. Make sure your Amplifier OUTPUT is connected to an
oscilloscope input using a 50 £ BNC cable, and that the oscilloscope input is set
to 50 2 impedance. See Figure 1-1 on page 1-2 for proper cabling.

If vour oscilloscope does not have 50 Q2 impedance settings for inputs, you can
place a 50 2 feedthrough termination on the oscilloscope input and connect the
Amplifier output cable 1o the termination. Do not place the feedthrough
termination at the Amplifier end of the BNC connecting cable.

INPUT Connector  All current probes compatible with the AM 503B and AM 5030 attach at the
INPUT connector, which is a 12-pin female connector. FFor information about
connecting a probe, see Connecting a Current Probe io the AM 5038 and
AM 5330 on page 1-8.

CAUTION. To avoid equipment damage, turn the TM Series Power Module off
! before removing or installing a current probe.

Release Lever  The release lever has the Tektronix name printed on it. Pull the release lever to
remove the Amplifier from the power module.

CAUTION. To avoid equipment damage, turn the TM Series Power Module off
! before removing or installing any plug-in unir,
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AM 5030 GPIB Controls

SRQ Indicator

REMOTE Indicator

GPIB ADDRESS Indicator

GPIB ADDRESS Button

2-12

GPIB Terminator

These indicators and controls are unique to the AM 5030 and do not appear on
the AM 503B front panel.

When lit, this indicator informs you that the AM 5030 has requested service
from the controller.

When lit, this indicator informs you that the front panel of the AM 5030 is
temporarily locked out because the Amplifier is responding to a GPIB command
from the controller.

The GPIB ADDRESS button has a light in it. When lit, this indicator informs
you that the AM 3030 has been addressed by the controller and that communica-
tion 1s taking place.

The GPIB ADDRESS button lets you set the AM 5030 device address. The
GPIB controller must use this address to send commands to the Amplifier. To set
the GPIB address, press and hold the GPIB ADDRESS bution and, while
holding it down, use the ¢ and O buttons to adjust the address that is displayed
in the CURRENT/DIVISION display.

You can set the address from 0 (AGQ) through 30 (A30). You can also set the
Amplifier off line, which disables all communications with the controller. The
off line setting is A—,

The GPIB ADDRESS and 20MHz BW LIMIT buttons together let you define
the AM 5030 GPIB terminator. The terminator may be set to EOI only or EQI
followed by LF. To set the GPIB terminator, press and hold the GPIB AD-
DRESS button, and also press and hold the 20 MHz BW LIMIT button. While
holding them down, use the & and ¥ buttons to adjust the setting that is
displayed in the CURRENT/DIVISION display. The display shows EOI if the
terminator is EOI only and LF if the terminator is EOI followed by LF.
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GPIB Operation

AM 5038 & AM 5030 Amplifier Instrection Manual

NOTE. This material applies only to the AM 5030 Programmable Amplifier. The
AM 503B does not support ¢ GPIRB interface.

You can use a computer to control the AM 5030 and make measurements. With
an oscilloscope that also can be programmed, the computer and AM 5030 can
form a complete, antomated measurement system.

Your computer, also known as the controller. must be capable of operating on a
GPIB bus that conforms to IEEE Std 488.1-1987. GPIB cards are available to
provide this capability for personal computers,

The TM 5000 Series Power Module has a 24-pin GPIB connector on its rear
panel, as shown in Figure 2-5. This connector has a D-type shell and conforms
to IEEE Std 488.1-1987.

Attach an IEEE Std 488.1-1987 GPIB cable (see Oprional Accessories in the
Replaceable Mechanical Parts section) between this connector and your
controtler. Figure 2-5 also shows how cables can be stacked together. You can
stack & second cable on either the TM 5000 Series Power Module connector or
the controller connector, to similarly connect your escilloscope.

Figure 2-5: Stacked GPIB Connectors
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GPIB Requirements

Observe these rules when you use your AM 5030 with a GPIB network:

®m  Assign a unique device address to each device on the bus. No two devices
can share the same device address.

® Do not connect more than 15 devices to the bus.

®m  Connect one device for every 2 meters (6 feet) of cable used.

B Do not use more than 20 meters {65 feet) of cable for the entire bus.

®  Turn on at least two-thirds of the devices on the network while using the
network.

®  Connect the devices on the network in a star or linear configuration as shown
in Figure 2-6. Do not use loop or parallel configurations.

GPIB Device GPIB Device GPIB Davice

GPIB Device GPIB Device

GPIB Device . GPIB Devics

Figure 2-6: Typical GPIB Network Configurations

Setting the GPIB Parameters

You must set the GPIB parameters of the AM 5030 to match the configuration of
the bus and controller.

2-14

GPIB Address

The GPIB ADDRESS button lets you set the AM 3030 device address. The
GPIB controller must use this address to send commands to the AM 5030. The
address of the AM 5030 must be different from the addresses used by ali other
devices on the bus.

To set the GPIB address, press and hold the GPIB ADDRESS button and, while
holding it down, use the ¢ and O buttons to adjust the address that is displayed
in the digits. You can set the address from 0 (A0Q) through 30 (A30). You can
also set the AM 5030 off line, which disables all communications with the
controller. The off line setting is A—.

AM 303B & AM 5030 Amplifier Instruction Manual
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GPIB Terminator  Pressing both the GPIB ADDRESS and 20MHz BW LIMIT buttons at the same
time lets you set the AM 5030 GPIB terminator. The terminator may be set to
EOI only or EOI foliowed by LF. You will need to consult your controller
documentation to determine which setting is best for your configuration.

To set the GPIB termunatoer, press and hold both the GPIB ADDRESS and
20MHz BW LIMIT buttons and, while holding them down, use the € and &
buttons to adjust the setting that is displayed in the digits. The display shows
EOI when the terminator 18 EOI only and LF when the terminator is EOI
followed by LF,

Other Documents You Will Need

We cannot know what type of controller you will use with your AM 5030. This
document cannot cover the topics that are specific to your instaliation. To
completely understand and implement a GPIB system, you will need the
documentation that supports your controler. If you are using a personal
computer with a GPIB card, vou will need the documentation for both the PC
and the GPIB card.
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NOTE. This material applies only to the AM 5030 Programmable Amplifier. The
AM 503B does nor support a GPIB interface.

The AM 5030 GPIB interface commands fal] into four groups:
®  Front panel commands

& GPIB Status commands

®  Amplitier Status commands

®  Probe Status commands

Command names show both upper- and lower-case characters. Only the
upper-case characters are required. You can abbreviate commands by omitting
lower-case characters, starting from the end. For example, you can enter the
ALLEve command as ALLEVE, ALLEV, or ALLE.

The AM 5030 is not case-sensitive. You can use lower-case fetters anyplace in
command names or argaments: alleVe, Alllv, or alle are valid.

Front Panel Commands

The commands listed in Table 2-1 are used to conirol or duplicate the front panel
controls and indicators of the AM 5030.

Table 2-1: Front Panel Commands

Command Name Description

AMPS Sets output resolution

BWLIMIt Sets or resets bandwidth Himiting
COUpling Sets input coupling

DCLEVs! Adjusts output DC offset (reference) level
DEGAuss Starts the degauss/aufobalance seguence
FPLock Disables and enables front-pane! controls
OVerload? Returns the state of the overload indicator
UNJis? Returns units of AM 5030 output
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GPIB Status Commands

The commands histed in Table 2-2 are used to provide event information and
contigure the GPIB interface.

Table 2-2: GPIB Status Commands

Command Name Description

ALLEve? Retums all pending event codes

ERRor? Returns the last pending event code

EVent? Retutns the last pending event code

EXit Recovers from an etror condition

HELp? Retums a list of AM 5030 GPIB commands
PATH Sets whether querias return command names
RQS Enables or disables system requests (SRQs)
SET? Retumns all AM 5030 settings as command string

Amplifier Status Commands

The commands listed in Table 2-3 are used to identify, configure, and test the
AM 5030 amplifier.

Table 2-3: Amplifier Status Commands

Command Name Description

1D? Retumns instrument \D including firmware version numbers
INIT Initializes AM 5030 fo factory default settings

SERIAL? Returns AM 5030 serial number

TEST Performs AM 5630 self test
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Functional Command Groups

Probe Status Commands

The commands listed in Table 2-4 are used to adjust and provide information
about the probe currently in use.

Table 2-4: Probe Status Commands

Command Name

Description

PROBEOPen?

Returns the state of the probe open indicator

PROBETRIm

Sets probe gain adjustment factor

PROBETYpa?

Returns model of current probe being used

AM 5038 & AM 5030 Amplifier Instruction Manual
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Commands

2

This section supports the GPIB commands with command definitions, syntax,
return messages, and examples.

ALLEve? (Query Only)

Returns a comma-dehimited list of up to 41 pending event codes. If no event is
pending, it returns the code for “no events to report.”

Syntax  ALLEve?

Returns ALLEVE <number> [, <number=]

ALLEve? only produces meaningful resules when RQS 1s off, When RQS is on,
ALLEve? operates the same as EVent?, except that the returned header is
ALLEVE instead of EVENT.

Examples  ALLE?
might return 266, indicating that the degauss/autobalance routine has failed
because the AM 5030 QUTPUT is not terminated into 50 Q.

AMPS

Sets or queries the resolution of the AM 5030.

Syntax  AMPS <number>
AMPS?

Arguments <Number> is in amperes per division, and should represent a valid setting for the
prebe being used. Numbers wilf be rounded to the nearest setting ina 1-2-5
sequence.

Examples  AMPS 0.005
sets the resolution of the AM 5030 to 5 mA/division.

AMPS?
might return AMPS 5E-3, indicating that the AM 3030 resolution of the
AM 5030 is 5 mA/division.
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BWLIMit

Sets or queries the 20 MHz bandwidth limit switch.

Syntax  BWLIMit ON
BWLIMit OFF
BWLIMit?

Arguments  ON turns bandwidth limiting on; OFF turns bandwidth limiting off.

Examples BWLIM ON
turns on bandwidth limiting.

BWLIM?
might retarn BWLIMIT OFF, indicating that bandwidth miting is off.

COUpling

Sets or queries the input coupling of the AM 5036,

Syntax  COupling AC
COupTing DC
COUpling REF
COUpling?

Arguments AC sets the input to AC coupling. DC sets the input to DC coupling. REF sets
the input to ground reference.

Examples CoOuUDC
sets the AM 3030 input to DC coupling.
Cou?
might return COUPLING REF, indicating that the AM 5030 input is set to
ground reference.
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DCLEVel

Sets the DC offset level of the AM 5030. This is the current level that will be
displayed at the oscilloscope ground reference level. This programming
command is the most accurate means to set the DC offset level; the front pane!
CUTPUT DC LEVEL control is less precise.

Syntax  DCLEVel <number>
DCLEVel?

Arguments <Number> specifies the offset in amperes. The value may range +10 tmes the
sensitivity (AMPS) setting. For example, if the current AMPS setting is 1 A/div,
the valid range of the DCLEVel is from 10 A to 10 A.

Examples DCLEV 0.1
sets the DC offset level tc 0.1 A,

DCLEV?
might return 1, indicating that the DC offset level is currently 1 A.

DEGAuss (No Query Form)

Initializes the probe degauss/autobalance sequence.

Syntax  DEGAuss
DEGAuss 0
DEGAuUsS
DEGAuss 2

ok

Arguments  If the argument is omitted or is zero, the command operates like the front panel
PROBE DEGAUSS AUTOBALANCE button; it recalibrates gain only if a
significant temperature change has occurred since the last calibration.

An argument of 1 forces a gain calibration, even if it would normally be
bypassed because of insufficient temperature change since the last calibration.

An argument of 2 performs a gain calibration only, without balancing the Hall
device. This 1s used when adjusting the A6302 and A6302XL current probe DC
offset adjustment. See page 6-4.

Examples DEGA
operates just like pressing the PROBE DEGAUSS AUTOBALANCE button,
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ERRor? (Query Only)

Syntax
Returns

Examples

EVent? (Query Only)

Syntax
Returns

Examples

EXit

Syhtax

2-24

Returns the error or event code for the most recent event reported by serial poll,
or for the highest priority condition pending.

ERRor? and EVent? function identically.

ERRor?

The most recent errorfevent code.

ERR?
might retarn 266 as the most recent error code.

Returns the error or event code for the most recent event reported by serial poil,
or for the highest priority condition pending.

EVent? and ERRor? function identically.

EVent?

The most recent errorfevent code.

EV?
might return 266 as the most recent error code.

Causes the AM 5030 to exit a test mode or recover from an error condition.

EXit
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FPLock

Enables and disables the front panel buttons. When locked. the AM 3030 front
panel buttons and knab are completely inoperative.

Syntax  FPLock ON
FPLock OFF
FPLock?

Arguments  ON turns on the front panel fock, which disables buttons and knob. OFF restores
operation of the buttons and knob,

Examples  FPL OFF
restares the operation of the front panel buttons and kneb,

FPL?
might return ON, indicating that the front panel buttons and knob are inoperative
because they are locked.

HELp? (Query Only)
Returns a hst of commands that are recognized by the AM 5030,
Synfax  HE1p?

Returns Wil always return the string HELP ALLEVE, AMPS, BWLIMIT, COUPLING,
DCLEVEL, DEGAUSS, ERROR, EVENT, EXIT, FPLOCK, HELP, 1D, INIT,
OVERLOAD, PATH, PROBEOPEN, PROBETRIM, PROBETYPE, RQS,
SERIAL, SET, TEST, UNITS
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ID? (Query Only)

Returns the AM 5030 identification, including the name, Codes & Formats
version, main board firmware version, and GPIB board firmware version.

Syntax  1D?
Returns  The instrument identification string.

Examples 1DV
may return the string 1D TEK/AM 5030, V81.1, MAIN/1.0, GPIB/1.0.

INIT (No Query Form)

Initializes the AM 5030 to factory defauit settings.

8 COUPLING is set to GROUND

m Amps/division i$ set to minimum for attached probe
W BW LIMIT is set to OFF

8 DC LEVEL 1s setto 0 (zero)

®  The degauss lamp will flash (if probe is connected) indicating that a probe
deganss is required
PROBETRIm settings are not changed.
Syntax  INIT
OVerload? (Query Only)
Returns the status of the overload indicator (the front panel OVERLOAD light).

Syntax  OVerload?

Returns  OVERLOAD ON
OVERLOAD OFF

Examples OV?
might return OVERLOAD ON, indicating an overload condition has occurred.
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PATH

Syntax

Arguments

Examples

Controls whether queries return the command header (the command name) along
with the returned data. With PATH off, BWLIMIT? might return ON. With
PATH on, the same query weould return BWLIMIT ON.

The PATH command does not affect the data returned from SET?, which will
always return command headers. This 1s because the reply to SET? must always
be able to be sent as a command sinng to the AM 5030,

PATH ON
PATH OFF
PATH?

ON turns header return on. OFF prevents the inclusion of command name
headers in query return strings other than SET?.

PATH OFF
eliminates headers (command names) from query retwmn strings.

PATH?
might return OFF to indicate that headers are removed from query return strings,
or PATH ON to indicate that headers are included in query return strings.

PROBEOPen? (Query Only)

Syntax

Returns

Examples

Returns the status of the probe open indicator (the front panel PROBE OPEN
light).

PROBEGCPen?

PROBEOPEN ON
PROBECPEN OFF

PROBEOQOP?
might retwrn PROBEOPEN ON, indicating that the probe is not locked shut.
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PROBETRIm

2~28

Syntax

Arguments

Examples

Lets you specify a multiplicative gain factor (trim adjustment) for probe
compensation. There is a trim adjustment value for each type of probe (for
example, A6302, A6302XL., A6303, A6303XL, or A6304XL). This command
will set or query only the trim adjustment for the type of current probe carrently
connected to the AM 5030. If no probe is connected, executing this command or
query will cause error 264, “No probe connected.”

Probe trim 15 used to perform an optional fine-tune calibration of the A6303
Current Probe

PROBETRim <number>
PROBETRim?

<number> is a multiplicative gain factor. in the range 0.750 to 1.250 in
increments of 0.001. The probe input will be multiplied by this gain factor,

PROBETR |
sets the trim adjustment to unity for the type of probe currently connected to the
AM 5030.

PROBETR?

might return PROBETRIM 1.1, indicating that the probe trim adjustment is
currently set to 1.1 for probes of the type of probe currently connected to the
AM 5030,
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PROBETYpe? (Query Only)

Returns the type (model) of current probe connected to the AM 5030 INPUT
connector. The return string NOPROBE indicates that no current probe is
connected.

Syntax  PROBETYpe?

Returns PROBETYPE A6302
PROBETYPE AG303
PROBETYPE AG302XL
PROBETYPE AG6303XL
PROBETYPE AG304XL
PROBETYPE NOPRORE

Examples  PROBETY?
might return PROBETYPE A6303, indicating that a A6303 Current Probe is
attached to the INPUT connector of the AM 5030,

RQS

Enabies or disables SRQs {System Requests). When disabled, the AM 5030 does
not act on error conditions other than to log them, and does not signal that it is
ready to transmit data to the controller.

Syntax  RQS ON
RQS OFF
ROSY

Arguments ON enables SRQ events. Off disables SRQ events,

Examples RQS ON
enables SRQ events.
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SERIAL? (Query Only)

Syntax

Returns

Examples

SET? (Query Only)

Syntax

Returns

Examples

2-30

Returns the serial number of the AM 5030.
SERIALY

The instrument seriai number as an ASCII string. The serial number is an eight
digit string, always starting with a space (ASCII 32) character.

SERIAL?
might retun SERIAL B018607.

Returns a string containing all the individual programming commands required
to return the AM 5030 to its present state. This string can be saved and sent at
some future time when you want to return the AM 5030 to all the present
settings.

Because this string is intended to be sent back to the AM 5030, the return string
contains comumand headers (names) regardless of the setting of the PATH
command.

SET?

AMPS <number>; BWLIMIT <OFF | ON>; COUPLING <AC | DC | REF>;
DCLEVEL <number>; FPLOCK <ON | OFF>; PATH <ON | OFF>; PROBETRIM
<number>; RQS <ON | OFF>;

SET?
mught return AMPS 1.0; BWLIMIT OFF; COUPLING DC; DCLEVEL 0.5,
FPLOCK OFF; PATH ON; PROBETRIM 1.000; RQS ON:.

AM 503B & AM 5030 Amplifier Instruction Manual



Commands

TEST (No Query Form)

Instructs the AM 5030 to perform a self-test operation and retarn the error code
of the first error that occurs. If no error occurs, TEST will return 0.

Syntax  TEST
Returns  <number>

Examples  TEST
might return TEST 0, indicating that the self-test completed successfuily with no
eITOrS,

TEST
might return TEST 357; Tow battery.

UNits? (Query Only)

Returns the output units of the AM 5030, Normally, these will be amperes
whenever a carrent probe is connected to the AM 3030 OUTPUT. Whenever a
voltage adapter or loop-through adapter is connected (both are calibration
fixtures), the units will be voits,

Syntax  UNIts?

Returns UNITS A
UNITS V¥

Examples  UNI?
might return A, indicating that a current probe is connected to the AM 5030
OUTPUT connector, and the output units are amperes.
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Error Messages & Codes

Table 2-5: AM 5030 Event Codes

NOTE. This material applies primarily 1o the AM 5030 Programmable Amplifier.
Event Codes displayed on the front panel apply also to the AM 503B.

These are the event codes (also known as error codes) that the AM 5030 can

generate, along with their meaning. Some of these codes may also appear on the
front panel in the CURRENT/DIVISION readout.

Displayed on

Error Number Front Panel Description of Error

0 No Null event. Beported when BQS is ON and EVent?, ERRor?, or ALLEve? is attempted prior to
reading the serial poll status byts.

101 No invalid GPIB command.

154 No invalid number in GPIB command,

155 No invalid quoted string. String may be more than 128 characters, be terminated with EOI (or LF i
ferminator is set to EOL and LF), or contain an ASCIl NUL (0).

156 No invalid GPIB command.

157 No Syniax srror,

160 No Exprassion too complex.

203 No IO buffers full, so output buffer was dumped. This may happen if you send a seguance of
gueries without talk-addressing the AM 5030.

250~251 No invalid GPIB command.

252 No AMPS argument out of range. Command not executsd.

253 No DCLEVe! argument out of range. Command not executed.

264-256 No invalid GPIB command,

257 No PROBETRIm argument out of range. Command not executed.

258-260 No invalid GPIB command,

261 No DEGAuss argument out of rangs. Command not executed,

262 No invalid GPIB command.

263 Yes Probe opened during degauss/autobalance.

264 No No probe attached to INPUT connector. This can also occur if a current probe is defective.

265 No Probe open when degauss/autobalance initiafed.

266 Yes The Amplifier OUTPUT was not terminated into 50 Q. It can also be caused by faulty hardware.

267 Yes internal buffer overflow.

268 No invalid GPIB command.

AM 5038 & AM 5030 Amplifier Instrection Manual
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Table 2-5; AM 5030 Event Codes (Cont.)

Displayed on

Error Number Front Panel Description of Error

350 Yes Amplifier needs repair, Cannot EXit from this error,

351-354 Yes Ampiifier needs repalr.

355 Yes NVRAM failure, Ampiifier reset to factory default. Wil occur first power up after new firmware
has been installed.

356 Yes Amplifier nseds repair.

357 Yes internal battery is weak and needs replacement.

{displaysd as L0}

358 Yes An error occurrad while the AM 5030 was restoring previously-saved settings.

389 Yes Probe needs repair; AM 5030 cannot recognize the probe type.

360-362 Yes Amplifier needs reparr.

363-364 Yes Amplifier or probe needs repair.

400 No AM 5030 function normal, no events o report,

401 No Power on has occurred.

450 No Degauss/autobalance complete.

550-594 Yes Error occurred during internal automatic adjustment. Repeated errors in the range 550-594
indicate the Amplifier nesds reparr. 580 and 381 indicate that the Amplifier was unabie to
complete a probe offset adjustment. See the DC Offset Adjustment procedure for the particular
probe you are using.

650 No Timer indicates too long since last degauss; probe should be degaussed, PROBE DEGAUSS
AUTOBALANCE light wili blink untit probe degaussed.

851 No Probe overload occurred; probe should be degaussed. PROBE DEGAUSS AUTOBALANCE
light will blink until probe degalissed.

652-653 No The automatic Hall-device biasing circuit is at the end of its compensation range; probe should
be degaussed. PROBE DEGAUSS AUTOBALANCE light witt blink until probe degaussed.
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T4 D

These notes are provided to help you realize the full potential of the AM 503B
and AM 5030 current probe systems.

Degaussing a Probe with an Unpowered Conductor in the Jaws

Under almeost all conditions, you can degauss your current probe while a
conductor of an unpowered circuit is clamped in the jaws. The advantage of
degaussing with an unpowered circuit is that any offset from stray DC magnetic
fields are compensated. In an automated environment, degaussing with the
conductor in the probe jaws eliminates the need to manually remove the probe.

NOTE. Be certain that the conductor in the probe jaws is completely unpowered.
Any current flowing through the conductor will cause a residual offset in the
current probe, and the Amplifier may fail calibrarion.

If the impedance of your circuit is higher than that shown in Table 31, the
degauss procedure will sacceed because the Amplifier will be able to saturate the
probe core. While degauss occurs, the probe will induce a voltage in the
unpowered circuit. This also appears in Table 3-1. Your circuit must be abie to
absorb this induced voltage. With low impedance circuiis, several amperes may
be induced in the circuit being measured. This may be of concern when you are
using very small conductors,

Table 3-1: Unpowered Circuit Degauss Limits

Probe Type Minirmum Circuit Resistance Maximum Induced Voltage
AB302 10mQ 40 mV al 200 Hz
AB303 5 mQ 30mY et 200 Hz
AB302XL 10 mQ 40 mV at 200 Hz
AB303XL 5mQ 30 mV at 200 Hz
AB304XL 1 mQ 15mVat 100 Hz
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Bandwidth Limiting

VAN

You can reduce the apparent noise on a current waveform by pressing the 20MHz
BW LIMIT button on the AM 503B and AM 5030. You can also ase the
bandwidth limiting of your oscilloscope.

WARNING. Do not exceed the specified bandwidth limits of your current probe.
Measuring frequencies in excess of the specified limit can cause the probe to
overheat severely, resulting in personal injury or damage 1o the equipment. Refer
fo the probe Instructions for frequency derating.

Measuring Differential Current

You can place two conductors in a current probe to provide differential or nufl
current measurement. This avoids the necessity of using two current measure-
ment systems with a differential oscilloscope amplifier.

1. Orient the two conductors under test so that the polarities oppose each other.
Clamp the current probe around the two conductors as shown in Figure 3-1.

2. Measure the current. A waveform above the baseline indicates the conductor
with the conventional current flow in the direction of the probe arrow is
carrying the greater current. Conventional current flows from positive to
negative.

3. To adjust for a current null, adjust the current in one of the conductors until
the displayed measurement is zero.

onducior #2
P
N //\s\k
// - f
/\\\\ S
Y \/// \f\\\\‘\mrmm
! SN
Current iy
P =
7 =

Currant Probe

Figure 3-1: Measuring Differential Current and Nulls
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AC and DC Coupling

You can couple the signal input to the AM 503B and AM 5030 with either DC or
AC coupling. DC coupling shows the DC and AC measurement components
while AC coupling removes the DC component from the displayed signal. When
you use AC coupling, make sure that the input DC current does not exceed the
probe specifications.

AC coupling will affect waveforms at frequencies higher than the AC Coupling
Low-Frequency Bandwidth. For example, pulsed currents may exhibit rolloff or
decreased amplitude. Figure 3-2(a) shows a low-frequency square wave using
AC coupling. The signal exhibits low-frequency rolloff. By changing the
Amplifier coupling to DC, the pulse is displayed as truly square, as shown in
Figure 3-2{b).

(a) AG-Coupled Signal {b) DC-Coupied Signal

Figure 3-2: Effect of AC or DC Coupling on Low-Frequency Signals

If you are trying o examine a low-frequency signal that is superimposed on a
comparatively large DC component, vou can resolve the signal by performing
these steps:

1. Press the COUPLING button on the Amplifier repeatedly until the AC light
goes on.

2. Adjust the CURRENT/DIVISION controls on the Amplifier so that the
signal shows maximum detat] without going off the oscilloscope screen.

3. Press the COUPLING button of the Amplifier repeatedly until the DC light
goes on. Center the DC component on the zero-current line by adjusting the
OUTPUT DC LEVEL control of the Amplifier. The signal trace on the
oscilloscope will move up and down as the control is adjusted.

NOTE. Even when making AC current nieasurements, leave the oscilloscope
coupling on DC. Change only the Amplifier coupling to AC. Using the oscillo-
scope AC coupling may cause the Amplifier to exceed its ourput dvnamic range.

AM 503B & AM 5030 Amplifier Instruction Manual 3-3



Reference Notes

Maximum Current Limits

Procedure A

3-4

Current probes have three maximum current ratings: continuous, pulsed, and
Ampere-second product. Exceeding any of these ratings can saturate the probe
core, magnetizing the core and causing measurement errors. Specifications in the
probe Instructions lists the maximum current ratings of compatible probes.

W Maximum Continoous Current refers to the maximum current that can be
continuously measured at DC or at a specified AC frequency. The maximum
continuous current value 1s derated with frequency; as the frequency
increases, the maximum continuous current rating decreases.

®  Maximum Pulsed Current refers to the maximum peak value of pulsed
current the probe can accurately measure, regardless of how short (within
bandwidth limitations) the pulse duration is.

B Ampere-Second Product defines the maximum width of pulsed current that
you can measure when the pulse amplitude is between the maximum
continuous and maximum puised current specifications. The maximum
continuous specification itself varies by frequency.

NOTE. Always degauss the probe after measuring a current that exceeds the
maximum confinuous curvent, maximum pulsed current, or Ampere-second
product rating of the probe. Exceeding these ratings can magnetize the probe
and cause measurement errors.

To determine if your measurement exceeds the Ampere-second product, perform
either Procedure A or Procedure B.

To determine the maximum atlowable pulse width, measure the peak current of
the pulse (see Figure 3-3a). Divide the Ampere-second (or Ampere-microse-
cond) specification of your probe by the measured peak current of the pulse. The
quotient is the maximurm allowable pulse width; the pulse width at the 50% point
of the measured signal must be less than this value.

For example, the A6302 Current Probe has a maximum Ampere-second product
of H00 A -us. If a pulse measured with an A6302 has a peak current of 40 A, the
maximum allowable pulse width would be 100 A - us divided by 40 A, or 2.5 us.
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Maximum
b o Do Not Exceed Puised
; ) Current
! Pulse Width
at 50%
- Pulse Width
50% at 50%
\—  50%
» Maximum
nax . Continuous
Current
LY
(2) Maximum Allowable Pulse Width (b} Maximum Allowable Pulse Amplitude

Figure 3-3: Applying the Amp-Second Product Rule

Procedure B To determine the maximum allowable pulse amplitude, measure the pulse width
at the 50% points (see Figure 3-3b). Divide the Ampere-second (or Ampere-
microsecond) specification of your probe by the pulse width. The quotient is the
maximum allowabie current; the peak amplitude of the measured pulse must be
tess than this value.

For example. the A6302 Current Probe has a maximum Ampere-second product
of 100 A - us. If a pulse measured with an A6302 probe has a width of 3 ps, the
maximum allowable peak current would be 100 A - us divided by 3 us, or 33.3 A,

Extending Current Range

You may encounter situations where your measurement exceeds the maximum
current rating of the connected probe. This section discusses methods for
extending AC and DC current ranges without exceeding specified limits.

WARNING. To avoid personal injury or equipment damage, do not exceed the

A specified electrical limits of the AM 5038 and AM 5030 or anyv applicable
accessories. When using multiple conductors, do not exceed current limits on
either conductor.
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Extending DC Range

If vou want to measure a low-amplitede AC component that is superimposed on
an extremely large steady state DC component (such as in a power supply), or if
vou want to extend the DC current range of your probe, you can add offset
{bucking) current with a second conductor.

To supply additional bucking current, place a second conductor that has a pure
DC component of known value in the probe jaw with the conductor under test, as
shown in Figure 3—4(a). Orient the second conductor so that the bucking current
flows in the opposite direction of the DC flow in the conductor under test.

You can increase the value of the bucking current by winding multiple tumns of
the second conduactor around the probe. as shown in Figure 3-4(b). The bucking
current is equal Lo the carrent flowing in the conductor, multiplied by the number
of turns wound around the probe. For example, if the second conductor has a
current of 100 mA DC and is wrapped around the probe five times, the DC
bucking current is 100 mA multiplied by 5, or 500 mA DC.

To determine measurement values, add the value of the bucking current to the
displayed measurement.

NOTE. Adding « second conducior to the probe ncreases the insertion imped-
ance and reduces the upper bandwidth limit of the probe. Winding multiple turns

further increases the insertion impedance, further reducing the upper bandwidth

limit.
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\'\\‘ / \::_)x // ,\\/ 2;
7

Bl

/A

//z // >
R / '// § / \
Bucking Current //
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Figure 3-4: Increasing the DC Measurement Range
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(b) Adding Multigle Turns
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Extending AC Range

Increasing Sensitivity

You can extend the AC amplitude limit of the AM 503B and AM 5030 by using
the Tektronix CT-4 High-Current Transformer. The CT-4, designed for use with
the A6302 or A6302XL current probes, extends the current probe range by a
factor of 20:1 or 1000:1. The CT-4 can provide external steady-state DC bucking
current up to 300 A. For more information about the CT-4, consult your
Tektronix sales representative.

Because the CT-4 has a lower AC bandwidth limit tﬁan the A6302 or A6302XL.,
set the Amplifier coupling to DC when using the CT-4.

If you are measuring DC or low-frequency AC signals of very small amphitudes,
you can increase measurement sensitivity of your Current Probe by winding
several turns of the conductor under test around the probe as shown in Fig-

ure 3-5. The signal is multiplied by the number of turns around the probe.

When viewing the signal on the osctloscope screen, divide the displayed
amplitude by the number of turns to obtain the actual current value. For example,
if a conductor is wrapped around the probe five times and the oscilloscope shows
areading of 5 mA DC, the actual carrent flow is 5 mA divided by 5, or

I mA DC.

NOTE. Winding multiple turns around the probe increases insertion impedance
and reduces the upper bandwidth limit of the probe.

I Conductor

; Under Tast

Extra Tums for
Increased Sensitivity

Curren: Probe

Figure 3-5: Increasing Probe Sensitivity
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This section describes some of the typical measurement applications of the
AM 503B and AM 3030 Current Probe Amplifiers:

®  Automobile Charging Systems
B Inductance Measurements
w  Continuity Test of Multiple-Conductor Cable

®  Measuring Inductor Turns Count

Automobile Charging Systems

Most antomotive charging systems are three-phase alternators with a diode
rectifier network. A meter averages current from all three phases, and cannot
detect a singie-phase diode problem. Observing the charge current waveform can
quickly reveal if one diode is shorted or open.

The diagram in Figure 3-6 shows the equipment setup. Refer to Table 3-2 for
the test equipment setup, An A6303 Current Probe was used for this high-cur-
rent, low-voltage application. The A6303 1s degaussed and clamped around the
positive battery lead from the alternator. The probe arrow is peinted away from
the alternator and toward the battery side of the circuit, to reflect conventional
current. The automobile is started and the lights are twmed on to add a significant
load to the circuit.

Table 3-2: Automobile Charging Systems Test Setup

instrument Control Setting
AM 5038 and AM 5030 | COUPLING DC
OUTPUT DC LEVEL ov
{oscilloscope ground reference
line)
CURRENT/GIVISION 1GA
20MHz BW LIMIT off
Oscilloscope Coupling DC
Volts/Division 10my
Zero-Current Reference Center graticule line
Time Bage 200 ps/division
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Ground )

To Ground

To Curent Probe Amplifier
Figure 3-6: Setup for Measuring Charging Current

The waveform in Figure 3—7(a) shows the three-phase ripple frequency. The
average charge current is approximately 27 A with a minimum peak of approxi-
mately 23 A and & maximum peak of approximately 31 A. The waveform shows
a continwous cycle with ne dropouts, so the alternator circuit appears to be
functioning properly. A single-phase diode failure normally appears as an
extreme drop in charge current every third cycle, as shown in Figure 3-7(b}.

40A
/ AV N N - / N Y4 4
_ N /
4
© DA
{a) Normal Waveform {b} Waveform with One Bad Phase

Figure 3-7: Charge Current Waveforms
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Inductance Measurements

Yeou can use the AM 503B and AM 5030 to measure inductance of coils. Two
different methods can be used: one for low-impedance pulse sources and another
for high-impedance pulse sources of known value.

Low-Impedance Pulse  Figure 3-8 shows a measurement setup using a constant-voltage pulse generator
Sources of extremely low output impedance. The inductor is connected across the output
terminals of the pulse source. The current probe is attached to one of the source

leads and the current ramp is measured.

The inductance is effectively defined by the stope of the current ramp, shown in
Figure 3-9, and is mathematically expressed by the following formula:
L==£

dr

dr

where L is the inductance in henries, E is the voltage of the pulse generator, dr is
the change in time, and ¢ is the change in current.

s

[ e Y ) )
Pulse | & [ | Fiow (i)

Generator \_ /

|
!
/\ Current l

Inductor

£

Current D
Probe |
=T

Figure 3-8: Measuring Inductance with a Low-Impedance Source

NOTE. If the probe impedance is a significant part of the total circuit inductance,
measurement accuracy will be affected. Refer 1o the probe specifications for
probe insertion impedance.
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High-impedance Pulse

3-12

Sources

Current Flow (i)

Time ()

di -

Figure 3-9: Linear Current vs. Time Ramp

If the pulse source has a higher impedance of known resistance, such that the
output voltage drops as the current increases, the inductance of a coil can be
calculated by the time constant of the charge curve. Figure 3-10 shows the setup
diagram, which is similar to the previous example. The current ramp represented
in Figure 3-11 shows how the values for the inductance formula are obrained.

Use this formula to calculate the inductance based on the current measurernent:
. =1 R

where L is the inductance in henries, 1 is the time reguired for the current to rise
or fall 63.2% of the total current value, and R is the source resistance of the pulse
generatoz’.
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Resistance |

Inductance

N Current
i Fiow (1)

Pulse | _|

AL A

Generator Q

Current
Probe

Figure 3-10: Measuring Inductance with a High-impedance Source

Current Flow ()

100%

63.2%

36.8%

0 Time (5

Figure 3-11: High-lImpedance Source Current Ramp
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Continuity Test of Multiple-Conductor Cable

Single conductors in a multiconductor cable can be tested with the AM 503B and
AM 5030. To check a conductor, clamp the current probe around the cable
bundie and check for a specific, known current signal. If there is no current or
the current 1s abnormally low, then the conductor has & continuity problem. If the
current is abnormally high, then the conductor may have a short to ground.

Measuring Inductor Turns Count

To obtain an approximate turns count of an inductor, connect the inductor to a
current limited source, as shown in Figure 3—-12. Measure the input current on
one of the inductor leads, then ¢lamp the current probe around the inductor and
note the current value. The number of turns is equal to the ratio of coil current to
input current. The accuracy of this method is limited by the current measurement
accuracy. The following method allows more precise turns measurement.

For a more precise turns count, you need a coil with a known number of turns to
use as a reference. The measurement setup is similar to the previously described
one, except the reference coil and the test coil are inserted into the current probe
so that the currents oppose each other (see Figure 3-13). You must observe the
polarity of coil current to determine whether the test coil has more or fewer tumns
than the reference coil. The turns are calculated by using the formula:

where Ny is the number of turns in the test coil, Ny is the number of turns in the
reference coil, £, is the measured coil current, and /; is the input current.

Measure Input Current Here

o

]
f
'

Current Flow {1}
= Clamp probe
\ around coll to
s MEASUE

current from
coil turns

O
2.
S

L

Figure 3-12: Measuring the Number of Turns in a Coil
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AS303 Current Proba
Y
Current Flow
in Colt #1
!/'\ "
N -
Input Current (
B B — alfnnnen s
S
S - T I
Current Fiow
in Coil #2

Figure 3-13; Turns Measurement Using Reference Coil
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During normal operation, the CURRENT/DIVISION readout of the AM 5038
and AM 5030 displays the scale factor or other setting such as the GPIB address.
If an instrument failare occurs, the display will flash an error code number.

Error Code 266  The Amplifier displays error code 266 when the Amplifier output is not properly
terminated into a 50 €2 load. Make sure your Amplifier OUTPUT is connected to
an oscilloscope input using a 50 € BNC cable, and that the oscilloscope input is
set to 50 € impedance. See Figure 1-1 on page 1-2 for proper cabling.

If your oscilloscope does not have 50 €2 impedance settings for inputs, you can
place a 50 Q feedthrough termination on the oscilloscope input and connect the
Amphifier output cable to the termination. Do not place the feedthrongh
termination at the Amplifier end of the BNC connecting cable.

Error Code LO  When the internal backup battery becomes weak, the CURRENT/DIV display
will momentarily flash the characters LO when the instrument is turned on, For
battery replacement mstructions, refer to Battery Replacement on page 7-10.

NOTE. if a battery low condition occurs, calibration values in NVRAM may be
lost, which can cause the the AM 5038 and AM 5030 to fail to meet specifica-
tions.

Other Error Codes  If an error code other than 266 or LO appears, consult Table 3-3 for an explana-
tion of the error, If the error is a hardware failure, turn the instrument off and
then on again. If the error condition persists, have the instrument serviced by a
qualtified service person.
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Error Codes

Table 3-3: AM 5038 and AM 5030 Front-Panel Error Codes

Error Number

Description of Error

263 Probe opened during degauss/autobaiance.

266 The Amplifier CUTPUT was not terminated into 50 Q. It can aiso be caused by faulty hardware.

2687 internal buffer overflow.

350354 Amplifier needs repair.

355 NVEAM failure, Amplifier reset to factory default. Will occur first power up after new firmware has been installed,

356 Ampiifier needs reparr.

357 or LO Internal battery is weak and heeds replacement.

358 An error oceurred while the Amplifier was restoring previously saved sattings.

359 Probe needs repair; the Amplifier cannot recegnize the probe type. Try removing and reconnacting the current
probe, and make sure it is locked.

360362 Amplifier neads repar.

363-364 Amplifier or probe needs repair.

550534 Error occurred during intemnal automatic adjustment. Repeatad arrors in the rangs 550-594 indicate the Amplifier

750-768 naeds repair. 580 and 581 indicate that the Amplifier was unable to complete a probe cffset adiustment. Ses the
DC Offset Adiustment procedure for the particular probe you are using.
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Table 34 lists possible problems that you may encounter when measuring
current with the AM 503B and AM 5030. Use this as a quick troubleshooting

reference.
Table 3-4: Troubleshooting
Problem Remedy
Amplifier will nat power up, though the TM Move the Ampilifier to another slot in the TM Series Power Module,

Series Power Module does power up. , _ " , . P
P P {Power fransistors in that position of the TM Series Power Module may be defective.

This may be the case even if other TM 500 or TM 5000 instruments work in that
position; not all instruments use the power module power fransistors.)

Front panel displays error code 266. The Ampiifier is not terminated into 50 Q. Set oscilloscope input impedance 0 50 ),
and input coupiing to DC. (i the oscilloscope input impedancs s fixed at 1 MO,
aHach & 50 2 termination (see replaceable parts list) at the oscilioscops input, Do not
aftach the fermination at the Amplifier output.)

Front panel displays error code 357 or LO. Batlery is weak. Baltery replacement should be periormed by a qualified service
person.
Front panel displays an error code. Nofe the error code and turn the instrument off,

Heview installation and operating information in this manual.

Power up the instrumertt. If the error condition persists, refer the instrument to
qualified service perscnnei for repair,

Cannot make a current measurement, Current Probs is not locked.
Current Probe is improperly connected to the Amplifier input connector.

Coupling is set to REF position. Change to AC or DC.
Cannot degauss the probe. Current Probe is not locked.

Current Prebe is improperly connected to the Amplifier input connector.

Stray DC component in measurement. Degauss the probe using the PROBE DEGAUSS AUTOBALANCE button. (The
Current Probe has been overloaded, bumped, or exposed to magnstic field.)
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Troubleshooting

Table 3-4: Troubieshooting (Com;)

Problem

Remedy

Measurements are inaccurate.

Degauss the probe.

The Amplifier output is not terminated inte 50  load. Sef the input impedance of
oscilloscope to 50 Q or connect a 50 ) feadthrough termination at the oscilioscope
npul. Do not attach the termination at the Amplifier output.

Set the vertical amplifier of the oscilloscope to 10 m/div,
Adjust the oscilloscope ground reference.
Adjust the Amplifier OUTPUT DC LEVEL control to the zero-current reference.

The measurement exceeds the rmaximum continucus current or Ampere-second
product ratings of the Current Probe. ¥ possible, upgrade to a probe with a higher
current rating or use a CT-4 transformer,

Measurements roll off at high
frequencies.

The Amplifier or oscilloscope bandwidth limit is turned on. Verify that bandwidth limit
switches of both the Amplifier and the oscilloscope are set 1o the full bandwidth
position.

{Be careful not to exceed the frequency limit of the probe used, Freguencies above
the probe design may cause overheating and damage to the probe.)

Measurements exhibit axcessive noise.

Current Probe is not locked.
Current Probe is improperly connecied to the Amplifier input,

Amplifier oufput is not terminated into 50 € load. Set input impadance of oscilloscope
to 50 Q or connect a 50 Q feed-through termination at the oscilloscope input, not at
the Amplifier output,

Measurement aberrations exceed the specified
fimit,

The Amplifier output is not terminated into 50 (2 load. Set the input impedance of
oscilloscope to 50 0 or connect a 50 Q feedthrough termination (see the replaceable
parts list) af the oscilioscope input. Do naot attach the termination to Ampiifier output.

The measurement exceeds the maximumn continuous current or Ampere-saecond
product ratings of the Current Probe. (For mere information, see Current Limits on
page 3-4.) If possible, upgrade to a probe with a higher current rating or use a CT-4
transformer,

feasurements exhibit excessive delay or
slowed pulse response.

The Amplifier output is not terminated into 50 (2 load. Set the input impedance of
oscilloscope to 50 Q or connect a 50 () feadthrough termination (see the replaceable
parts fist) at the oscllloscope input. Do not attach the termination to Amplifier cutput.

The measursment exceeds the Ampere-second product of the Current Probe. |f
possible, upgrade 1o & probe with a higher current rating or use a CT-4 transformer,

Bandwidth limit is turned on. Verify that bandwidth limit switches of both the Amplifier
and the oscilloscope are set to the full bandwidth position,

3-20
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For additional probe specifications, refer to the probe’s Instructions.

These specilications are valid only under the following conditions:

The probe and amplifier have been calibrated at an ambient temperature
between +20° C and +30° C.

The probe and amplifier are operating in an environment whose limits are
deseribed in Table 44 (the operating temperature limits are 0° C to +50° C,
unless otherwise stated).

The probe and amplifier have had a warm-up period of at least 20 minutes.

The probe degauss/autobalance routine has been performed after the
20-minute warm-up period, and thereafter whenever the PROBE
DEGAUSS/AUTOBALANCE light blinks.

The Amplifier output 1s properly terminated into 50 Q.

Specifications are separated into two categories: warranted specifications and
nominal or typical characteristics.

Because of a change in the probe input connector, the performance specifications
are guaranteed only for probes having the following serial numbers:

AG302 ...
AG3G3 L
ABG302XL ...
AG303XL ...
AG304XE ...

BO50000 and above
BO22000 and above
All
All
All

Probes with earlier serial numbers can be updated; contact your nearest Tektronix

Service Center.

AM 503B & AM 5030 Amplifier Instruction Manual
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Specifications

Warranted Specifications

Warranted specifications, Table 4—1, are guaranteed performance specifications
unless specifically designated as typical or nominal.

Table 4-1: Warranted AM 503B and AM 5030 Specifications

installed Probe

Parameter AB302 AB303 AB302XL A8303XL AB304XL

Bandwicth DC to 5 MHz, DC fo 15 MHz, DC 0 17 MHz, DC to 10 MHz, DC to 2 MHz,
-3dB ~3 dB -3dB -3 dB ~-3dB

Rise Time, 10% 10 90% =7ns =23ns =20ns =35ns =175n8

DC Gain Accuracy 3% of (reading - | 3% of (reading ~ | £3% of {reading - | 3% of {reading - | +3% of (reading -
[DC Balance + DC | [DC Balance + DC | [DC Balance + DC | [DC Balance + DC | [DC Balance + DC
l.evel Accuracy)) Level Accuracyl) | Level Accuracy]) | Level Accuracy]) Leve! Accuracyl)

Qutput DC Level Accuracy | £0.5 divisions 0.5 divisions +0.5 divisions 0.5 divisions 0.5 divisions

Nominal and Typical Characteristics

Nominal and typical characteristics, Tables 4-2 and 4-3, are not guaranteed.

They are provided to characterize the configuration, performance, or operation of

typical probe/amplifier combinations.

Tabie 4-2: Nominal and Typical AM 503B and AM 5030 Characteristics

Instailed Probe

Parameter AB302 AB303 AG302XL AB303XL AB304XL
CurrenyDivision Ranges, 1 mA/div o 5 mivdiv to 1 mA/divto 5mA/divio 500 mA/div to
neminal, Oscilloscope at 5 Afdly, 50 A/diy, 5 Afgiv, 50 Addiv, 200 Adiv,

10 mV/div

125 sequence

i-2-5 sequence

1-2-5 sequence

1-2-5 sequence

1-2-5 sequence

input Coupling, nominal

AC.DC, and REF

AC, DC, and REF

AC, DC, and REF

AC, DC, and REF

AC, DC, an¢ REF

AC Coupling Low-Frequency | <7 Hz, -3 dB <7 Mz, -3 dB <7 Hz,-34dB <7 Hz, -3 dB <7 Hz, -3 dB

Bandwidth, typical

Cutput DC Lavel Adiustment | £10 divisions +10 divisions 10 divisions +10 divisions +10 divisions

Range, typical

Output Dynamic Range, +10 divisions, +10 divisions, +10 divisions, 10 divisions, +10 divisions,

typical {Including Ouiput DC | £100 mV 100 mV 100 mv 100 my +100 mV

Level Sefiing)

Displayed Noise, typical <400 PApys + <2.5 mAgug + <400 [Anys + <2.5 mAgyg + <0.25 Apys +
0.1 divays 0.1 divgus 0.1 divps 101 divaygs G.1 divpys
Limit measure- Limit measure- Limit maasure- Limit measure- Limit measure-
ment bandwidth to | ment bandwidthto | ment bandwicth fo | ment bandwidth to | ment bandwidth to
100 MHz. 100 MHz. 100 MHz. 100 MHz, 20 MHz,

4-2
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Specifications

Table 4-2: Nominal and Typical AM 503B and AM 5030 Characteristics (Cont.)

installed Probe

Parameter AB302 A6303 AB302XL AB303XL AB304XL
Bandwidth Limit, -3 dB, 20MHz +4 MHz  12MHz 23 MHz | 14 MMz 42 MMz 9 MHz +2 MHz 2MHz 210 kHz
typical

Signal Defay, typical, with approximately approximately approximately approximately approximately
provided 50 Q cable 30ns 55n8 80 ns 105 ns 105 ns

Table 4~3: AM 503B and AM 5030 Mechanical Characteristics

Parameter, nominal Characteristic
Length 298 mm (1.7 1in}
Height 127 mm {5.0in)
Widih 67 mm (2.63 in)
Weight 2kg (4.4 1b)

AM 03B & AM 3030 Amplifier Instruction Manual
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Specifications

Environmental Characteristics

4-4

The envirommental characteristics in Table 44 are warranted performance
specifications, Unhike the warranted charactenistics in Table 4--1, the environ-
mental charactenistics are type tested; therefore there are no performance
verification procedures provided to test these characteristics.

Tabie 4-4: AM 503B and AM 5030 Environmental Characieristics

Parameter Characteristic
Armbient Temperature
Operating 0° Cto+50° C
Nonoperating -55° Clo+75° C
Humidity
Operating 50° C, 10 95% R.H.
Nonoperating 80° G, 10 95% R.H,
Altitude
Operating 4570 m (15,000 1t} maximum
Noncperating 15,200 m (50,000 ft) maximum
Handom Vibration
Operating .31 grps, 5 Hz 1o 500 Hz, 10 minutes each axis
Nonoperating 2.48 gays, 5 Mz to 500 Hz, 10 minutes each axis
Shock 30 g, 11 ms duration, half-sine pulses

Bench Handling

30 g, 11 ms duration, half-sine pulses

Topple Test

30 g, 11 ms duraticn, half-sine pulses

Transi Test, Packaged Product

38.1 cm (15 in) free-fall drop height,

91 kg (200 Ib} compressive load,

32 mm (£.125 in) displacement,

30 minute vibration tast,

1.33 guus. 1 hour each axis random vibration test

Electro-Magnetic Compliance

Meets FCC Part 15, Subpart B, Class A
Meets VFG 243-1991, as ameanded by VFG 46, 1992

Electro-Siatic Discharge

Meets |EC 801-2
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Warning

The following servicing instructions are for use only by qualified personnel. To
avoid personal injury, do not perform any servicing other than that contained in
the operating instructions unless you are qualified to do so. Refer to General
Safety Summary and Service Safety Summary prior to performing any service.
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The Performance Verification tests allow you to demonstrate that the Current
Probe Amplifier/Current Probe meet their specified leveis of performance. Since
the AM 503B and AM 5030 cannot operate withoul a current probe, different
procedures are provided so that you can use the one that matches your current
probe.

Test Procedure Conditions

These procedures are valid only under the following conditions:

®  The system has been calibrated at an ambient temperature between +20° C
and +30° C.

8 The system is operating in an environment whose limits are described in
Table 4-4 on page 4-4.

®  The system, including probe, has had a warm-up period of at least
20 minutes.

®  The probe degauss/autobalance routine has been performed after the
20-minute warm-up period.

Equipment Preparation

Before performing the verification tests, install alf plug-in units into the power
maoduie and tarn the power on. Verify that the AM 5038 and AM 5030 front
panel controls operate as described in the operation information section, Tumn
any remaining equipment on and allow the entire system, including the attached
probe, to warm op for a minimum of 20 minstes.

NOTE. Before performing any verification procedure, properly degauss the
probe. Remove the probe from any curreni-carrving conductor, lock the probe,
and press the Amplifier PROBE DEGAUSS AUTOBALANCE button. The
degauss/autobalance routine is complete when the indicator light turns off.

The Amplifier front panel will display an ervor code 266 during the degauss/
autobalance voutine if the Amplifier is not properly terminated into 50 . Verify
that the oscilloscope input is 50 Q and set to DC coupling. Use a 50 Q2
feedthrough termination, attached at the oscilloscope input, if necessary.
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Performance Vérlflcatio \

an A6302 or A6302XL

The test procedures in this section verify proper performance of the AM 503B
and AM 5030 Amplifiers with an A6302 or A6302XL. current probe. Tolerances
that are specified in these procedures apply to the Amplifier and current probe
and do not include test equipment error.

No probe or Amplifier adjustments are required during these test procedures.
Should any test fail, refer to the troubleshooting section for troubleshooting
recommendations.

Read page 5-1 before starting these procedures. Also, read each procedure
through completely before starting to ensure proper compietion.

Required Test Equipment

To perform the acceptance tests in this section, you will need the test equipment
listed in Table 5—1. The test equipment must meet or exceed the specifications
listed. The test procedures may need to be modified if the recommended
gquipment 1s not used.,

Table 5-1: Required Test Equipment

Recommended
Oty ftem Description Equipment
1 Oscilloscope 350 MHz bandwidth TDS 480
1 Levaled Sine Wave 3 MHz fo >50 MHz 5G 503
Generator
i Digital Multimeter 0.75% 3/, digit resoiution DMM254
i Calibration Generator | 1 MHz square wave, rise time <1 ns, | PG 506A
5Vppinto50Q
i Pawer Supply with 0-5Amp pS282
oufput meter 0.75% meter accuracy
1 Celibration Fixture 50 0, BNC Connector 015-0601-50
1 Current Loop 100 turns 31 AWG coated wire Refer to page 5-8.
{0.27 mm diamater with coating)
1 Termination’ 500, £2%, 05 W 011-0049-01
3 BNC Cabies! 50 (2, 1.05 m (42 in) long 012-0057-01
1 BNC 1o Dual 103-0090-00
Banana Adapter

One provided as a standard accessory with the AM 503B and AM 5030.

AM 303B & AM 5030 Amplifier Instruction Manual
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Performance Verification with an A6302 or A6302X1.

Bandwidth

Equipment Connections

Equipment Settings

5-4

This procedure tests the bandwidth of the AM 503B and AM 5030. In this test

you measure a signal at a relatively low frequency and again at the rated

bandwidth of the system. The two measurements are compared to verify that the

signal amplitude does not fall below -3 dB at the system bandwidth. Refer to
Figure 5~1 when making equipment connections.

Test Oscilloscope

Amplifierin TM
Series Power
Module

Current Probs

Leveled
Sine Wave
Generator

Output

50 (3 esciloscope input {or add 50 0
lermination here if osclloscope has
onty high-impedance input}.

Figure 5-1: Bandwidth Test Setup for A6302

Calibration
Fixture

1. Using a 50 Q BNC cable, connect the Amplifier OUTPUT to 2 50 Q
oscillescope mput. If the input impedance of your oscilioscope is | M€,
connect a 50 € feedthrough termination at the oscilloscope input. Do not
connect the termination at the Amplifier output.

2. Connect the current probe to the Amplifier INPUT.

3. Connect the current loop calibration fixture to the output of the leveled sine

wave generator (SG 503).

Make or verify the eguipment settings in Table 5-2:

Table 5-2: Equipment Settings for Bandwidth

Oscilloscope

Vertical input impedance 50Q

Vertical gain 10 mV/division
Time base 250 ns/division
Record length 500

Coupling e

Oifsst GV imig-scale)
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Procedure

Table 5-2: Equipment Settings for Bandwidth (Cont.)

Oscilloscope

Trigger type Edge
Trigger mode Auto
Trigger position 50%
Acquisition mode Average
Number of waveliorms 10 average 8
Measurement type Peak-fo-Peak
Leveled Sine Wave Generator
Frequency 3IMHz
Amplitude IVeg
AM 503B and AM 5030
Coupling DC
BW Limit Off {full bandwidth)
Currentidivision 10 mA/division

1. Do not clamp the current probe around any conductor, but make sure the

jaws are focked shut.

2, Press the Amplifier PROBE DEGAUSS AUTOBALANCE button. Wait
for the degauss/antobalance routine to complete before proceeding. The
routine is complete when the indicator light turns off.

3. Clamp the current probe around the calibration fixture.

Adjust the signal generator output so that the Amplifier output is approxi-

mately 60 mV,,, or six graticule divisions on the oscilloscope.

5. Using the peak-peak measurement capability of the oscilloscope, measure

and record the peak-peak reading as M.

6. Set the oscilloscope time base to 10 ns/division. Increase the signal generator
frequency to the warranted bandwidth. Refer to Table 4-1 on page 4-2.

7. Using the peak-peak measurement capability of the oscilloscope, measure

and record the peak-peak reading as Mo,

8. The system meets the bandwidth specification if the ratio of the signal
amplitude at the warranted bandwidth is at least 70.7% of the signal
amplitude at 3 MHz. Using the following calcalation, verify system

bandwidth:

M,
(Ma) > (.707

AM 503B & AM 5030 Amplifier Instruction Manual
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Rise Time

Equipment Connections

58

NOTE. The impedance of the calibration fixture used in this test changes slightly
berween 3 MH: and 50 MHz. Typically the impedance changes from 50 0 at

3 MHz o 33 £ ar 50 MHz. Thus you can substitute the following equation to
make this test more accurate:

M,

M}) > 0.707

(1 .06)(

This procedure measures the rise time of the AM 503B and AM 5030. In this test
you directly measure the rise time of a step input. Refer to Figure 5-2 when
making equipment connections.

Amplifier in TM Calirat
ilose Series Power alibration
Test Oscilioscops Moduio Geerator

Current Probe

Fast Rise
l Quiput

C

50 O tnput

Calibration
Fixture

Figure 5-2: Rise Time Test Setup for A6302/A6302XL

1. Using a 50 © BNC cable, connect the Amplifier OUTPUT to 2 50 ©
oscilloscope input. If the input impedance of your oscilloscope is 1 ME,
connect a 50 € feedthrough termination at the oscilloscope input. Do not
connect the termination at the Amplifier output.

2. Connect the current probe to the Amplifier INPUT.

3. Connect the current loop calibration fixture to the calibration generator 50 Q
fast rise output.
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Equipment Settings

Procedure

NOTE. If vour oscilloscope cannot trigger on the pulse, use another BNC cable
fo connect the trigger output of the pulse generator fo the trigger input of the
oscilloscope. Configure the oscilloscope for an external trigger.

Make or verify the equipment settings in Table 5-3:

Table 5-3: Equipment Settings for Rise Time

Oscilloscope

Vertical input impedance 50Q
Verlical gain 10 mV/division
Time base 2 ns/division
Record length 500
Coupling bC
Offsat 0V (mid-scale)
Trigger type tdge
Trigger mode Auto
Trigger position 50%
Acquisition mode Average
Number of wavaiorms fo average 8
Measurement type Rise Time
Calibration Generator
Period THs
Qutput Fast rise
Amplituds Maximum
AM 5038 and AM 5030
Coupling e
BW Limit Off {full bandwidth)
Current/division 5 mA/division

1. Do not clamp the current prebe around any conductor, but make sure the

jaws atre locked shut.

2. Press the Ampiifier PROBE DEGAUSS AUTOBALANCE button. Wait
for the degauss/autobalance routine to complete before proceeding. The
reuatine is complete when the indicator light turns off.

taa

Clamp the current probe around the calibration fixture. Verify that the

arrow-shaped indicator on the probe points away from the pulse source.

4. Using the measurement capability of the oscilloscope, measure the rise time
of the displayed pulse from 10% to 90% amplitude.

AM 50383 & AM 5030 Amplifier Instruction Manual

57



Performance Verification with an A6302 or AG302XL.

DC Accuracy

5. Verify that the rise time is less than the warranted specification. Refer o
Table 41 on page 4-2.

This procedure tests the DC accuracy of the AM 503B and AM 5030, In this test
you compare the voltage output of the Amplifier to a reference input. A
multiple-turn current loop is used to keep the measured test current equivalent to
a five-division signal for each current/division setting of the Amplifier. Fig-

ures 5-3 and 54 show how the current loop is connected to the test equipment
in the DC accuracy test setup.

Current Loop for DC Accuracy Check

JAN

Equipment Connections

5-8

You will need to construct a simple current foop in order to complete the DC
accuracy tests, Construct the loop as follows:

CAUTION. It is not recommended that a coil with greater than 100 turns be made.
Magnetic fields are produced that may cause a malfunction in heart pacemakers,
or damage to sensitive equipment. Coil currents in excess of 250 mA are not
recommended.

1. Using a cylindrical form approximately 3 inches in diameter, wind exactly
100 turns of #31 coated wire.

NOTE. Ensure that the current loop has exactly 100 turns. A significant error will
result for each wrn variance from 100 turns.

1. Using a BNC cable, connect the Amplifier QOUTPUT to the 50 Q feed-
through termination. Attach the termination to a BNC-to-dual banana
adapter. Taking care to observe and maintain polarity, insert the dual banana
adapter into the digital multimeter DC voltage input.

2. Connect the current loop and resistor to the voltage/curtent source as shown
in Figure 5-3.

AM 303B & AM 5030 Amplifier Instruction Manual
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Ampfifier in TM
Series Power
Module
DM Volage/
Current
Source
!/_\'
Output -
oy >
: [
BNC to Dual )
Banana Adapter

Current

50 Q2 Termination —= Flow

80 () Coaxial
Cable

Probe

Figure 5-3: DC Accuracy Test Setup for A6302/A6302XL.: T mA to 50 mA

Equipment Settings  Make or verify the equipment settings in Table 5-4:

Table 5-4: Equipment Settings for DC Accuracy

Digital Multimeter

Measurement Type DC volts
Range Autcranging
Voltage/Current Scurce
Qutput Oft
Readout Amps
Amps Low
Current Limit Minimum
Voltage Limit 100V
AM 503B and AM 5030
Coupling GC
BW Limit On (26 MHz)
Currant/division 1 mA/division

Procedure 1. Do not clamp the current probe around any conductor, bat make sure the
jaws are locked shut.

2. Press the Amplifier PROBE DEGAUSS AUTOBALANCE button. Wait
for the degauss/autobalance routine to complete before proceeding. The
routine is complete when the indicater light turns off.
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5-10

3. Clamp the current probe around the one conductor of the current loop, as
shown in Figure 5-3 on page 5-9. Verify that the arrow-shaped indicator on
the probe points away from the current source.

page 3-14, perform the following steps:

a. Verify that the voltage/current source cutput is off.

For each of the Amplifier current/division settings in Table 5-5 on

b. Adjust the Amplifier DC LEVEL control counterclockwise to obtain a
digital muitimeter reading of approximately -25 mV (5 mV}. Record
the exact measurement as M;. (You can copy Table 5-7 on page 5-13 to
record the results of your measurements.)

¢. Turn on the voltage/current source and adjust the output to the current
specified in Table 5-5.

Table 5-5: DC Accuracy Test for A6302/A6302XL: 1 mA to 50 mA

Turns of Current AWM 503B and

Loop Passing AM 5030 Voltage/Current Test Current
Through Probe Current/Division Source Output b

1 1mA 5mA 5 mhA

1 2mA 10 mA 10 mA

1 5mA 25 mA 25 mA

1 10 mA 50 mA 50 mA

1 20 mA 100 mA 100 mA

1 50 mA 250 mA 250 mA

d. Record the digital moltimeter reading as Ms.

e. Calculate the measured current (7)) using the following formula:

My -

}m =

- % {current division)

For example, you might have obtained valaes of —24.6 mA for M; and
25 mA for My. If you are using an Amplifier setting of 10 mA/division,
you can compute f,, as:

_ (25.0x10-)-(-=24.6x] 0"

I

0.01

) ¥ (10x107% = 49.6 mA

f.  Verify that the measured current {J,,) is within £3% of the test current (/)

by computing %Error as follows:
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Im -
GError = ———]—————f » 100
For example, using a test current 7, of 30 mA and a measured current [,
of 49.6 mA, the %Error would be:

49.6 — 560
9L Frr B m———— e : = — 7
Wwhrror i x 100 0.8%
5. Clamp the current probe around the 100 twrn current loop. Refer to Fig-
vre 5-4. Vertfy that the arrow-shaped indicator on the probe points away

from the current source.

Amplifier in T™
Series Power
Module
DMM Voltage/
Current
Source
Y
Output S
& 3
o 100 Turns

BNC to Dual —‘Eﬂ
Banana Adapter 2L
50 £ Termination —s- Probe l Fiow

50 £2 Coaxial
Cable

Figure 5-4: DC Accuracy Test Setup for AB302/A6302XL: 100 mAto 5 A

6. For each of the Amplifier current/division settings in Table 5--6 on page
5-12, perform the followimg steps:

a. Verify that the voltage/current source output is off.

b. Adjust the Amplifier DC LEVEL control counterclockwise to obtain a
digital multimeter reading of approximately -25 mV (£5 mV). Record
the exact measurement as M;. (You can copy Table 5-7 on page 5~13 to
record the results of your measurements.)

¢. Tumn on the voltage/current scurce and adjust the output (o obtain current
specified in Table 5-6.
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Table 5-6: DC Accuracy Test for AG302/A6302XL: 100 mAto5 A

Turns of Current AN 503B and

Loop Passing AM 5030 Voltage/Current

Through Probe Current/Division Source Cutput Test Current }
100 100 mA 5mA 350G mA

100 200 mA 10 mA 1A

100 500 mA 25 mA 25A

100 1A 50 mA 5A

100 A 100 mA 10A

100 5A 200 mA 20 A

d. Record the digital multimeter reading as M-.

€.

512

Calculate the measured current (/) using the following formula:

M, - M, e ST
i, = o001 X (current/division)

For example, you might have obtained values of -24.6 mA for M; and
250 mA for M>. If you are using an Ampiifier setting of
100 mA/division, you can compuie [, as:

L (25.0x10-D)—(=24.6x10°%)
"= 0.01

X (100x107" = 496 mA

Verify that the measured current (J,,) is within £3% of the test carrent (/)
by computing %Error as foliows:

[m - ]F
SError = —5 ® 100
For example, using a test current ; of 500 mA and a measured current 1,
of 496 mA, the %Error wouid be:

496 - 500

w= ) R
=i 100 0.8%

Gekrror =
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Table 5-7: DC Accuracy Test Worksheet for A6302/A6302XL

Turns of Current | AM 503B and

Loop Passing AM 5030 Current/Voltage | Test Current In %Error
Through Probe Current/Division | Source Output k My M, {Note A} | (Note B}
1 1 mA 5mA 5mA

1 2mA 10 mA 10 mA

1 5 mA 25 mA 25mA

1 10 mA 50 mA 50 mA

i 20 mA 100 mA 100 mA

1 50 mA 250 mA 250 mA

100 100 mA 5mA 500 mA

100 200 mA 10 mA 1A

100 500 mA 25 mA 25A

100 1A 50 mA EA

100 2 A 100 mA 10 A

100 5A 200 mA 20 A

Note A I, = %%- ¥ {current fdivision)

Note B

- ;

I,
GeError = ¥ 100

—
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The test procedures in this section check for proper performance of the AM 5038
and AM 5030 with an A6303 or A6303XL. current probe. Tolerances that are
specified in these procedures apply to the Amplifier and current probe and do not
mclude test equipment error.

No probe or Amplifier adjustments are required during these test procedures.
Should any tests fail, refer to the troubleshooting section for troubleshooting
recommendations.

Read page 5-1 before starting these procedures. Also, read each procedure
through completely before starting to ensure proper completion.

Required Test Equipment

To perform the acceptance tests in this section, you will need the test equipment
listed in Table 5-8. The test equipment must meet or exceed the specifications
listed. The test procedures may need to be modified if the recommended
equipment is not used.

Table 5-8: Required Test Equipment

Recommended
Qty ltem Description Equipment
1 Oscilloscope 350 MHz bandwidth TDS 480
1 Leveled Sine Wave 3 MHz to =50 MHz 8G 503
Generator
1 Calibration Generator | 1 MMz square wave, rise time <1 ns, | PG 506A
5 ¥y into 50 Q
1 Digital Muitimeter 0.75% 3"/, digit resolution DMM254
1 Power Supply with 0-5 Amp PSs282
outpuf meter {0.75% meter acouracy
1 Calibration Fixture £0 Q), BNC Connector 015-0801-50
1 Current Loop 250 turns 0687-0240-00
1 Termination! 50 Q, £2%, 0.5 W 011-0049-01
3 BNC Cables! 50 €2, 1.05 m {42 in} long 012-0057-(1
1 BNC to Dual 103-0090-00
Banana Adapter

AM 503B & AM 5030 Amplifier Instruction Manual
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Performance Verification with an A6303 or A6303X1L.

Bandwidth

This procedure tests the bandwidth of the AM 303B and AM 5030, In this test
you measure a signal at a relatively Tow frequency and again at the rated
bandwidth of the system. The two measurements are compared to check that the
signal amplitude does not fall below ~3 dB at the system bandwidth. Refer to
Figure 5-5 when making equipment connections.

Ampiifier in TM
) Series Power
Test Oscilloscope Moduie
——— : Leveleg
‘ i 3 Curent Sine Wave
. | LTEn Genarator
i ] . Probe
o - /ﬁ Fast Rise
/ k i Cutpid
50 £ escilloscope input (or add 50 Q l——-—-—-‘t‘-—

termination here i osciloscope has
only high-impedancs input).

Calibration
Fixiure

Figure 5-5: Bandwidth Test Setup for an A6303 or A6303XL

Equipment Connections 1. Using a 50 Q BNC cable, connect the Amplifier QOUTPUT to a 50 Q
oscilloscope input, If the input impedance of your oscilloscope is 1 MQ,
cennect a 50 €2 feedthrough termination at the oscilloscope input. Do not
connect the termination at the Amplifier output.

2. Connect the current probe to the Amplifier INPUT.

[

Connect the current loop calibration fixture to the output of the leveled sine
wave generafor,

Equipment Seftings  Make or check the equipment settings in Table 5-9:

Table 5-9: Equipment Settings for Bandwidth

Oscilloscope

Vertical input impedance 50 Q

Vertical gain 10 mV/division
Time base 200 ns/division
Record fength 500

Coupling BC

Offget 0V (mid-scale)
Trigger type Edge
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Tabie 5-9: Equipment Settings for Bandwidth (Cont.)

Oscillloscope
Trigger mode Auto
Trigger position 20%
Acguisition mode Average
Number of waveforms to average 8
Measurement type Peak-to-Peak
Leveled Sine Wave Generator
Frequancy 3 MHz
Amplitude 3 Vg
AM 5038 and AM 5030
Coupling DC
BW Limit Off
Current/division 10 mA/division

Procedure 1. Do not clamp the current probe around any conductor, but make sure the
jaws are locked shut.

2. Press the Amplifier PROBE DEGAUSS AUTOBALANCE button. Wait
for the degauss/autobalance routine to complete before proceeding. The
routine is complete when the indicator light turns off.

3. Clamp the current probe around the current loop calibration fixture.

4. Adjust the signal generator output so that the Amplifier output is
= 60 mV,p, or six graticule divisions on the escilloscope.

7

Using the peak-peak measurement capability of the oscilloscope, measure
and record the peak-peak reading as A,

6. Set the oscilloscope time base to 50 ns/division. Increase the signal generator
frequency to the warranted bandwidth. Refer to Table 4-1 on page 4-2.

7. Using the peak-peak measurement capability of the oscilloscope, measure
and record the peak-peak reading as M.

8. The system meets the bandwidth specification if the ratio of the signal
amplitude at the warranted bandwidth 1s at least 0.707 of the signal
amplitude at 3 MHz. Using the following calculation, check system
bandwidth:
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Rise Time

making equipment connections.

Amplitler in T™
Sertes Power

Test Oscilloscope Module
| — N
4 Calibration
: M el o
I O 3 [m«‘ Current Generzior
> Probe
' /T : ' Fast Rige
/ k l Output
| I
50 €2 input i
CaHb:ratiora
Fixture

Figure 5-6: Rise Time Test Setup for A6303 or A6303XL

Equipment Connections 1. Using a BNC cable, conrect the Amplifier QUTPUT to a 50 Q oscilloscope
input. If the input impedance of your oscilloscope is | MQ, connect a 30 €2
feedthrough termination at the oscilloscope mnput. Do not connect the
termination at the Amplifier output.

2. Connect the probe to the Amplifier.

3. Connect the current loop calibration fixture to the calibration generator 50 £2
fast rise output.

NOTE. If vour oscilloscope cannot trigger on the pulse, use another BNC cable
to connect the trigger output of the pulse generator to the trigger input of the
oscilloscope. Configure the oscilloscope for an external trigger.

Equipment Settings  Make or check the equipment settings in Table 5-10:
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Procedure

Table 5-10: Equipment Settings for Rise Time

Oscilloscope

Vertical input impedance 500

Vertical gain 5 mV/division

Time base 10 ns/division

Fecord fength 500

Coupling DC

Offset 0V {mid-scale)

Trigger type Edge

Trigger mode Auio

Trigger posttion 50%

Acquisition mode Average

Number of waveforms to average 8

Measurament type Rise Time
Calibration Generator

Period 1 LS

Cutput Fast Rise

Amplitude Maximum
AM 503B and AM 5030

Coupling DC

BW Limit Off

Curren/division 5 mA/division

NOTE. This is the onlv rest where the oscilloscope vertical gain should be set at
other than 10 mVidivision. Reser the vertical gain to 10 mV/division when the

rise time check is complete,

1. Do not clamp the current probe around any conductor, but make sure the

jaws are locked shut.

2. Press the Amplifier PROBE DEGAUSS AUTOBALANCE button, Wait
for the degauss/autobalance routine to complete before proceeding. The
routine is complete when the indicator light turns off.

3. Clamp the current probe around the current loop calibration fixture. Check
that the arrow-shaped indicator on the probe points away from the source.

4. Using the measurement capability of the oscilioscope, measure the rise time
of the displayed pulse from [0% to 90% amplitude.

8. Check that the rise time is less than the warranted specification. Refer to

Table 41 on page 4-2.

0. Reset the oscilloscope vertical gain to 10 mV/division.

AM 503B & AM 5030 Amplifier Instruction Manual
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DC Accuracy

VAN

Equipment Settings

Equipment Connections

5-20

WARNING. This test produces intense magnetic fields that may cause malfunc-
tions in a normally operating heart pacemaker or damage sensitive equipment.
Personnel fitted with pacemakers should not perform this test, and should stay at
least 10 feet from the current loop while the test is being conducted.

This procedure tests the DC accuracy of the AM 503B and AM 5030. In this test
you compare the voltage output of the Amplifier to a reference input. A
multiple-turn current loop 1s used to keep the measured test current equivalent to
a five-division signal for each current/division setting of the Amplifier. Fig-

ures 5-7 and 5-8 show how the current loop is connected to the test equipment
in the I2C accuracy test setup.

Make or check the equipment seftings in Table 5-11:

Table 5-11: Equipment Settings for DC Accuracy

Digital Multimeter

Measurement Type DC volis
Range Autoranging
Voltage/Current Source
Cutput Off
Readout Amps
Amps Low
Current Limit Mindmum
Voltage Limit 20V
AM 503B and AM 5030
Coupling DC
BW Limit On
Current/division 5 mA/divisicn

1. Using a BNC cable, connect the Amplifier OUTPUT to a 50 Q feedthrough
termination. Attach the termination to a BNC-to-dual banana adapter. Taking
care to observe the adapter polarity, insert the dual banana adapter into the
digital multimeter DC voltage input,

2. Connect the current loop to the voltage/current source as shown in Fig-
ure 5-7,
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Amplifier in TM
Serigs Powsr
Module
DM Voitage/
Current
Source
_\/"‘\.
Output e
s * -
[o 3NN}

oo

BNC to Dual :
Banana Adapter —@

o E Current
50 (2 Termination | y Flow
50 2 Coaxial
Cable

Probe

Figure 5-7: DC Accuracy Test Setup for A6303/A6303XL: 5 mA to 200 mA

tions in a normally operating heart pacemaker or damage sensitive equipment,
Personnel fitted with pacemakers should not perform this test, and should stay ar
least 10 feer from the current loop while the test is being conducted.

: WARNING. This test produces intense magnetic fields that may cause malfunc-

Frocedure 1. Do notclamp the current probe around an conductor, but make sure the
jaws are locked shut.

2. Press the Amplifier PROBE DEGAUSS AUTOBALANCE button. Wait
for the degauss/autobalance routine to complete before proceeding. The
rouiine is complete when the indicator Hght turns off.

j)

Clamp the current probe around the one conductor of the current loop. (See
Figure 5-7 on page 5-21.) Check that the arrow-shaped indicator on the
prebe points away from the current source.

4. Tor each of the Amplifier current/division settings in Table 512 on
page 5-22. perform the following sieps:

a. Check that the voltage/current source cutput is off.

b.  Adjust the Amplifier DC LEVEL control counterclockwise to obtain a
digital multimeter reading of approximately -25 mV (£5 mV). Record
the exact measurement as M;. (You can copy Table 53-14 on page 5-25
to record the results of your measurements.)

Turn on the voltage/current source and adjust the output to obtain the
current specified in Table 5-12.

1
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5-22

Table 5-12: DC Accuracy Test for A6303/A6303XL: 5 mA to 200 mA

Turns of Current Al 5038 and

Loop Passing AM 5030 Voltage/Current Test Current
Through Probe Current/Division Source Output k

1 5 mA 28V 25 mA

1 10 mA 50V 50 mA

1 26 mA 10.0V 100 mA

1 50 mA 250 mA 250 mA

1 100 mA 500 mA 500 mA

1 200 mA 1A 1A

Record the digital multimeter reading as M.
Calculate the measured current (/) using the following formula:

- M:, - MJ . i
i, = o X {current/division)
For exampie, you might have obtained values of ~24.6 mA for M; and
25 mA for M. If you are using an Amplifier setting of 10 mA/division,
you can compute £y, as;

_(25.0x10-1—(=24.6x10-)
" 0.01

X (1001079 = 49.6 mA

Check that the measured current (/,,) is within £3% of the test current (1)
by computing %Error as follows:

]m - 1!
GError = — X 100
For example, using a test curvent J; of 50 mA and & measured current J,,,
of 49.6 mA, the %Error would be:

496 — 300

Gelrror = "_——5‘5—{)————‘ X 100 = — 0.8%

Clamp the current probe around the 250 turn current loop. Check that the
arrow-shaped indicator on the probe points away from the current source.
Refer to Figure 5-8.
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Amplifier in T™M
Series Power
Module
oi 1o
DM - -
o 250 Tumns
20

BNC to Dual
Banana Adapter

50 €} Termination ——

50 O Coaxial
Cable

Probe

Outpu T
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Current
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{
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[

¢

l

< [~

Current
Flow

Figure 5-8: DC Accuracy Test Setup for AB303/A6303XL.: 500 mA to 50 A

6. For each of the Amplifier current/division settings in Table 5-13 on
page 5-23, perform the following steps:

a.

b.

Check that the voltage/current source output is off.

Adjust the Amplifier DC LEVEL control counterclockwise to obtain a

digital multimeter reading of approximately -25 mV (5 mV). Record
the exact measurement as M;. (You can copy Table 5-14 on page 5-25
to record the results of your measurements.)

¢.  Turn on the voltage/current source and adjust the output to obtain the
current specified in Table 513,

Table 5~13: DC Accuracy Test for A6303/A6303XL; 500 mA o 50 A

Turns of Current AM 503B and

Loop Passing AM 5030 Current/Voltage Test Current
Through Probe Current/Division Source Output }

250 500 mA 16 mA 25A

250 TA 20 mA 5A

250 2A 46 mA 10 A

250 5A 100 mA 25 A

250 0A 200 mA 50 A

250 20 A 400 mA 100 A

250 50 A 400 mA 100 A

AM 503B & AM 5030 Ampilifier Instruction Manual
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5-24

d. Record the digital multimeter reading as Ma.

[N

Calculate the measured current (/) using the following formula:

_ M, -

I, = L % (current/division)

0.01
For example, yoa might have obtained values of —24.6 mA for M, and
25.0 mA for M;. If you are using an Amplifier setting of 10 A/division,
you can compute [, as:

(3051024641079
" .01

X (10} = 49.6 A

Check that the measured current (£,,) 18 within £3% of the test current (1)
by computing %Error as {oliows:

i
S %100

YoError = 7
i’

For example, using a test cwrent 4, of 30 A and a measured current 1, of
49.6 A, the %Error would be:

49.6 — 50.0
%E}‘”FOI' = _";)—6.—0— ® 100 = “0.8{'70
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Table 5-14: DC Accuracy Test Worksheet for A6303/A6303XL

Turns of Current | AM 503B and

Loop Passing AM 5030 Voltage/Current Test Current by %Error
Through Probe Current/Division | Source Output k iy My {Note A) | {NoteB)
1 5 mA 25 mA 25 mA

1 10 mA 50 mA 50 mA

1 20 mA 100 mA 100 mA

1 50 mA 250 mA 250 mA

1 100 mA 500 mA 500 mA

1 200 mA 1A 1A

250 500 mA 10 mA 25A

250 1A 20 mA 5A

250 2A 40 mA 10A

250 5A 100 mA 25A

250 10A 200 mA 50 A

250 20A 400 mA 100 A

250 50 A 400 mA 100 A

Note A I, = —-——————MEO.—(_) lM' * (current/division)

Note B I 7

YError = W * 100
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The test procedures in this section check for proper performance of the AM 5038
and AM 5030 with an current probe. Tolerances that are specified in these
procedures apply to the Amplifier and current probe and do not include test
equipment error. Table 5-15 is a list of equipment required for these procedures.

No probe or Amplifier adjustments are reguired during these test procedures.
Shouid any tests fail, refer to the troubleshooting section for troubleshooting
recommendations.

Read page 5-1 before starting these procedures. Also, read each procedure
through completely before starting fo ensure proper completion.

Required Test Equipment

To perform the acceptance tests in this section, vou will need the test equipment
listed in Table 5-15. The test equipment must meet or exceed the specifications
fisted. The test procedures may need to be modified if the recommended

equipment is not used.

Table 5-15: Required Test Equipment

Recommended
Qty item Description Equipment
1 Oscilloscope 20 MHz bandwidth Tektronix TDS 460
1 Digital Multimetar 0.75% 3"/, digit resolution Tektronix DMM254
1 Calibration Generator | Square wave with a rise time <35 ns, | AVTECH!
5Ainto50Q AVR-3-PW-C-P-TEKZ
1 Power Supply with 0-5 Amp Tekironix PS282
output meter 0.75% meter accuracy
1 Current Loop 250 tumns 067-0240-00
1 Termination? 50 Q), +2%, 0.5 W (11-0049-01
3 BNC Cables? 50 €, 1.05 m {42 in} long 012-0057-01
1 BNC to Dual 103-0090-00
Banana Adapter

AVTECH Electrosystems Lid.
P.O. Box 265, Ogdenshurg NY 13669-0265
(315) 472-5270 or (B0O0) 265-6681

One provided as a standard accessory with the AM 503B and AM 5030.

AM 503B & AM 5030 Amplifier Instruction Manual
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Performance Verification with an A6304XL

Rise Time

- This procedure measures the rise time of the AM 503B and AM 5030, In this test
vou directly measuare the rise time of a step input. Refer to Figure 5-9 when
making equipment connections.

Ampiifier in TM

' Series Power
Test Oscillioscope Moduie

Calibration

| Current Generator
I /gI) ; Probe
/ N Sl 1]

50 O Input L—-—-——!

Outputt Loop

Figure 5-9: Rise Time Test Setup for the A6304XL

Equipment Connections 1. Using a BNC cable, connect the Amplifier OUTPUT 1o a 50 Q oscilloscope
input. If the input impedance of your oscilloscope is I M, connect a 50 Q
feedthrough termination at the oscifioscope input. Do not connect the
termination at the Amplifier output.

2. Connect the probe to the Amplifier.

3. Connect the current loop calibration fixture to the calibration generator 50 Q
fast rise output.

NOTE. if vour oscilloscope cannot trigger on the pulse, use another BNC cable
to connect the trigger output of the pulse generator to the trigger input of the
oscilloscope. Configure the oscilloscope for an external trigger.
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Performance Verification with an A6304XL

Equipment Settings

Procedure

Make or check the equipment settings in Table 5-16:

Table 5-16: Equipment Settings for Rise Time

Oscilloscope

Vertical input impedancs 500
Vettical gain 10 mV/division
Time base 50 ns/division
Record length 500
Coupling e
Offset ¢V (mid-scale)
Trigger type Edge
Trigger mode Auto
Trigger position 50%
Acquisition mode Average
Number of waveforms to average 8
Measuremant type Rise Time
Calibration Generator
Pulse width 250 s
Puise repetition frequency 25 Hz
Amplitude 5 A peak
AM 503B and AM 5030
Coupling 0
BW Limit Oof
Current/division 1 Addivision

1. Do not clamp the current probe around any conductor, but make sure the

jaws are tocked shut.

2. Press the Amplifier PROBE DEGAUSS AUTOBALANCE button, Wait
for the degauss/autobalance routine to complete before proceeding. The
routine is complete when the indicator light turns off.

3. Clamp the current probe around the current loop calibration fixture. Check
that the arrow-shaped indicator on the probe points away from the source.

4. Using the measurement capability of the oscilloscope, measure the rise time
of the displayed pulse from 10% to 90% amplitude.

5. Check that the rise time is less than the warranted specification. Refer to

Table 41 on page 4-2.

AM 503B & AM 3030 Amplifier Instruction Manual

5-29



Performance Verification with an A6304X1.

Bandwidth

DC Accuracy

VAN

Equipment Connections

5-30

The bandwidth of the probe is derived as a function of its rise time. The rise time
(#) is measured in nanoseconds between the 10% and 90% points of the leading
edge of the puise. (Refer to the procedure on page 5-28.) To calculate the probe’s
bandwidth, use the following formuta:

(0.35

; ) = Bandwidth

For example, a rise time of 175 ns would result in the following solution:

( 0.35 ) = 2.0 % 10° Hertz

175 > 107Y seconds

WARNING. This 1est produces intense magnetic fields that may cause malfunc-
tions in a novmally operating heart pacemaker or damage sensirive equipment.
Personnel fitted with pacemakers should not perform this rest, and should stay ar
least 10 feet from the current loop while the test is being conducted,

This procedure tests the DC accuracy of the A6304X1. when used with the
AM 503B and AM 3030. In this test you compare the voltage output of the
Amplifier to a reference input. A multiple-turn current loop is used to keep the
measured test current equivalent to a five~division signal for each current/divi-
sion setting of the Amplifier.

1. Using a BNC cable, connect the Amptlifier OUTPUT to a 50 €2 feedthrough
termination. Attach the termination to a BNC-to-dual banana adapter. Taking
care to observe the adapter polarity, insert the dual banana adapter into the
digital multimeter DC voltage input.

2. Connect the current loop to the voltage/current source as shown in
Figure 5-10,

AM 503B & AM 5030 Amplifier Instruction Manual
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Amplifier in TM
Series Power
Moduie
O L2 Voltage/
DM = oltage
= Current
Sofgce
Output : )
2+ (v
. 250 Turns
o O
BNC to Dual i \ Sense
Banana Adapter oy
- Current
50 0 Termination = Probe Flow
50 Q) Coaxial
Cable

Figure 5-10: DC Accuracy Test Setup for the A6304XL

Equipment Settings ~ Make or check the equipment settings in Table 5-17:

Table 5-17: Equipment Settings for DC Accuracy

Digital Multimeter

Measurament \ DC volts
Voltage/Current Source

Qutput Off

Readout Amps

Amps Low

Current Limit Minimum

Voltage Limit 20V
AR 5038 and AWM 5030

Coupling DC

BW Limit On

Current/division 500 mA/division
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5-32

VAN

Procedure

WARNING. This test produces intense magnetic fields that may cause malfinc-
tions in a normally operating heart pacemaker or damage sensifive equipment.
Personnel fitted with pacemakers should not perform this test, and should stay ar
leasi 10 feet from the current loop while the lest is being conducted.

1. Do not clamp the current probe around any conductor, but make sure the
jaws are tocked shut.

2. Press the Amplifier PROBE DEGAUSS AUTOBALANCE button. Wait
for the degauss/autobalance routine to complete before proceeding. The
routine is complete when the indicator light turns off.

3. Clamp the current probe around the current loop. Check that the arrow-
shaped indicator on the probe points away from the current source. {See
Figure 5-10 on page 5-31.}

4. For each of the Amplifier current/division settings in Table 5-18 on page
5-33, perform the following steps:

a.

b.

Check that the voltage/current source output is off.

Adijust the Amplifier DC LEVEL control counterclockwise to obtain a
digital multimeter reading of approximately —25 mV (%5 mV). Record
the exact measurement as M;.

Turn on the voltage/current source output and adjust the output to obtain
the current specified in Table 5-18.

Record the digital muktimeter reading as Mo,
Calculate the measured current (f;) using the following formula:

_IMQWM] ot s
1, = TR X (current/division)
For example, you might have obtained values of -24.6 mA for M; and
25 mA for Mz, If yvou are using an Amplifier setting of 10 A/division,
vou can compute [, as:
(25.0x10-4) 24,6110

_ ¢ b 10y = 4
L= = X (10) = 49.6 A

AM 303B & AM 5030 Amplifier Instraction Manual
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Check that the measured current (/,,) is within £3% of the test current (/;)
by computing %Lrror as follows:

1 W 1

TlError = Dx 100

!
For example, using a test current /; of 50 A and a measured current F,, of
49.6 A, the %Error would be:

49.6 -~ 50.0

GoError = 500

x 108 = — 0.8%

You can copy Table 5--19 on page 5-34 to record the results of your
measurements,

Table 5-18: DC Accuracy Test for the AG304X1L

Turns of Current AM 503B and

Loop Passing AM 5030 Current/Voltage Test Current
Through Probe Current/Division Source Output 4

250 500 mA 10mA 25 A
250 1A 20 mA 5A
250 2A 40 mA 10A
250 5A 100 mA 25 A
250 1CA 200 mA 50 A
250 20 A 400 mA 100 A
250 56 A 1.00 A 250 A
250 1G0 A 200A 500 A
250 200 A 200A 506 A

AM 503B & AM 5030 Amplifier Instruction Manual
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Table 5-19: DC Accuracy Test Worksheet for the A6304XL

Turns of Current | AM 503B and
Loop Passing AM 5030 Voltage/Current Test Current bn %Error
Through Probe Current/Division | Source Output k I (Note A) | {(Note B)
250 500 mA 10 mA 25A
256 1A 20 mA 5A
250 2A 40 mA 10A
250 5A 100 mA 25 A
250 10 A 200 mA 50 A
250 20 A 400 mA 100 A
250 50 A tA 250 A
250 100 A 2A 500 A
250 2C0 A 2A 500 A
Note A I, = Miﬁ%l__l X {current/division)
Note B ;o= 7
SError = Wmﬁ x 100
5-34 AM 5038 & AM 5030 Amplifier Instraction Manual
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Before performing the adiustment procedures, perform the following steps:

1. Install alt plug-in units into the power modules.
2. Attach the current probe to be adjusted.

3. Turn the power on and aliow the entire system to warm up for a minimum of
20 minutes. Also warm up any other test eguipment used.

AM 503B & AM 5030 Amplifier Instruction Manual 6-1
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The following adinstment procedure describes how to adjust the DC offset of the
A6302 and A6302XL. Tolerances that are specified in these procedures apply to
the current probes and do not inclade test equipment error.

Required Test Equipment

A6302 and A6302XL DC Offset Adjustment

Equipment Connections

To perform the adjustment procedure in this section, you will need the test
equipment listed in Table 6—1. The test equipment must meet or exceed the
specifications listed. The test procedure may need to be changed if the recom-
mended equipment is not used.

Table 6-1: Required Test Equipment

Recommended
Qty | ltem Description Equipment
1 Oscilloscope 150 MHz bandwidth TDS 460
1 Termination' 50 Q, BNC sonnector, 011-0049-01
teedthrough
3 BNC Cabie’ 500, 1.05m{42in)long | 012-0057-01

1 Provided as a standard accessory with the AM 5038 and AM 5030.

Figure 6-1 shows the location of the DC offset adjustment in the fower probe

half.

DC Offset

|

et

]

Figure 6-1: A6302 and A6302XL DC Offset Adjustment Location

1. Connect the Amplifier OUTPUT to a 50 £2 oscilloscope input using a 50 £2
BNC cable. If the input impedance of your oscilloscope 1s T M£2, connect a
50 €2 feedthrough termination to the oscilloscope input. Do not connect the
termination af the Amplifier output.

AM 503B & AM 5030 Amplifier Instruction Manual
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A6302 and A6302XL Adjustment

Equipment Settings

Procedure

64

2. Connect the current probe to the Amplifier INPUT connector.

3. Do not clamp the current probe around any conductor, but make sure the
jaws are locked shut.

Make or verify the equipment settings in Table 6-2:

Table 6-2: Settings for DC Offset Adjustment

AM 508B and AM 5030

Coupling e

BW Limit On (20 MHz bandwigth limit)

Current/division 10 mA/division
Oscilloscope

Vertical Gain 10 mV/division

Time Base 1 ms/division,

Auto triggered
Input Coupling Ground

1. Move the oscilioscope trace to the center horizontal graticule line using the
vertical position control.

2. Set the oscilloscope input coupling to DC.

3. Do not clamp the current probe around any conductor, but make sure the
jaws are locked shut.

4. Press the Amplifier PROBE DEGAUSS AUTOBALANCE button, Wait
for the degauss/antobalance routine to complete before proceeding. The
routine is complete when the indicator light turns off.

NOTE. The Amplifier front panel will display error code 266 after the degauss/
autobalance routine completes if the Amplifier is not properly terminated into
50 €2 Verify that the oscilloscope input is 50 Q2 and set 1o DC coupling. If
necessary, use a 50 §2 termination at the oscilloscope input.

5. If no error codes are displayed after the degauss/autobalance routine
completes, no offset adjustment is necessary. [f any of the error codes listed
in Table 6-3 are displayed, continue with the procedure,

AM 503B & AM 5030 Amplifier Instruction Manual



A6302 and AG302XL Adjustment

Table 6-3: Error Codes Requiring DC Offset Adjustment

Error Code Meaning
580 Unable 1o complete negative offset adjusiment
581 Unable to complete positive offset adjustment

6. Press and hold the 20 MHz BW LIMIT bution, and while holding it, press the
PROBE DEGAUSS AUTOBALANCE button. This sets the tront panet
display to —00 and puts the AM 503B and AM 5030 into an internal test
mode.

7. Press the CURRENT/DIVISION © button until the front panel display
reads —32.

8. Press and release the 20 MHz BW LIMIT button. The Amplifier will
degauss itself; wait until the DEGAUSS Light goes out.

9. Adjust the DC Offset control so that the oscilioscope trace is on the center
graticule line {zero offset), £1 division.

16. Press and reiease the 20 MHz BW LIMI'T button, then press and release the
COUPLING button, This exits the AM 503B and AM 3030 test mode.

AM 503B & AM 3030 Amplifier Instruction Manual 6-5
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Each of the following adjustment procedures describes how to adjust specific

performance characteristics of the A6303 and the A6303XL. Tolerances that are
specified in these procedures apply to the current probes and do not include test
equipment error.

Required Test Equipment

To perform the adjustment procedures in this section, you will need the test
equipment listed in Table 6-4. The test equipment must meet or exceed the
specifications listed. The test procedures may need to be changed if the

recommended equipment 1s not used.

Tabie 6~4: Required Test Equipment

Recommended

Qty | ltem Description Equipment
1 Oscilioscope 150 MHz bandwicth TDS 460
1 Calibration Generator DC or 1 kHz square wave, | PG 506A

5 Vp.pinto 50 Q,

1% vert cal accuragy

1 Current Loop 500 015-0601-50
1 Termination’ 50 (2, BNC connacior, 011-0049-01

feedthrough
3 BNC Cable* 56 G, 1.05 m (42 in) fong 012-0057-01
1 BNC T-adaptsr 5002 103-0030-00
1

Provided as a standard accessory with the AM 5038 and AM 5030.

AM 503B & AM 5030 Amplifier Instruction Manual
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A6303 and A6303XL Adjustments

A6303 and A6303XL DC Offset Adjustment

Equipment Connections

6-8

This procedure describes how to adjust the DC offset of the A6303 and
A6303XL using the DC Offset adinstment. Refer to Figure 6-2 when performing
this procedure.

HF2  DC Offset

A

J
g

H

)
i
i

/ / AB303 or AG303XL
/ / HF3 Current Probe
/ / HF1
!
[ i
L ;/
{
\/ T T
1/
f//

Figure 6~2: A6303 and A6303XL Adjustment Locations

1. Connect the Amplifier OUTPUT to a 50 Q oscilioscope input using a 50 Q
BNC cable. If the input impedance of your oscilioscope is 1 M, connect a
50 Q feedthrough termination to the oscilloscope input, Do not connect the
termination at the Amplifier output.

2. Connect the current probe to the Amplifier INPUT connector.

3. Do not clamp the current probe around any conductor, but make sure the
jaws are locked shut.
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A6303 and AG303XL Adjustments

Equipment Settings

Procedure

Make or verify the equipment settings in Table 6-5:

Table 6-5: Settings for DC Offset Adjustment

AM 503B and AR 5030
Coupling Do
BW Limit Qf (full bandwidth)
Current/division 10 mA/division
Oscilloscope
Vertical Gain 10 mV/division
Time Base 1 ms/division,
Auto triggered
[nput Coupling Ground

Move the oscilloscope trace to the center horizontal graticule line using the
vertical position control.

Change the oscilloscope input coupling to DC.

Do not clamp the current probe around any conductor, but make sure the
Jaws are locked shut.

Press the Amplifier PROBE DEGAUSS AUTOBALANCE button, Wait
for the degauss/autobalance routine to complete before proceeding. The
routine is complete when the indicator light turns off.

NOTE. The Amplifier front panel will display ervor code 266 after the degauss/
autobalance routine completes if the Amplifier is not properly ierminated into
50 82 Verify that the oscilloscope input is 50 £ and set to DC coupling. If
necessary, use a 50 £ rermination at the oscilloscope inpul.

5.

If no error codes are displayed after the degauss/autobalance routine
completes, no offset adjustment is necessary. If any of the error codes listed
in Table 6-6are displayed, continue with the procedure:

Table 6-6: Error Codes Requiring DC Offset Adjustment

Error Code Meaning
580 Unable to complete negative offset adjustment
581 Unable to complete positive offset adjustment

6.

Remove the probe access plug for the DC Offset adjust (see Figure 6-2).
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A6303 and AG303XL Adjustments

7.

10.

1.

Press and hold the 20 MHz BW LIMIT button, and while holding it, press the
PROBE DEGAUSS AUTOBALANCE button. This sets the front panel
display to —00 and puts the AM 503B and AM 5030 into an internal test
mode.

Press the CURRENT/DIVISION € button until the front panel display
reads ~52.

Press and release the 20 MHz BW LIMIT button. The Amplifier will
degauss itself; wait until the DEGAUSS light gees out.

Adjust the DC Offset conirol so that the oscilloscope trace is on the center
graticule line (zero offset}, &1 division.

Press and release the 20MHz BW LIMIT button, then press and release the
COUPLING button. This exits the AM 503B and AM 5030 test mode.

A6303 and A6303XL Transient Response and Gain Adjustment

This procedure describes how to optimize the transient response and gain of the
A6303 and A6303XL using adjustments HF1, HF2, and HF3. Refer to figures
6-2 and 6--3 when performing this procedure.

Equipment Connections

610

NOTE. The A6303XL has only a single adjustment located at the HF2 position.

1.

2.

Connect the calibration generator output to a 50 & oscilloscope input using a
50 €2 BNC cable. If the input impedance of your oscilloscope is 1 ME,
connect a 50 © feedthrough termination to the oscilloscope input. Do not
connect the termination to the calibration generator output.

Connect the current probe to the Amplifier INPUT connector.

AM 5038 & AM 5030 Amplifier Instruction Mangal



A6303 and A6303XL. Adjustments

Amplifier in TM

Series Power
Module Calivration
— Generater
l“L:“““:w High

4 Amplitude
/4? Output
O
50 2 Input
AB303/A6303X1 +
Probe

J

Current Loop

Figure 6-3: A6303 and A6303XL Adjustment Setup

Equipment Settings  Make or verify the equipment settings in Table 6-7:

Table 6~7: Settings for Transient Response and Gain Adjustments

AM 503B and AM 5030
Coupling DC
BW Limit Off (full bandwidth}
Current/division 20 mA/division
Oscilloscope
Vertical Gain 1 Vidivision
Time Base 100 ps/division,
Auto triggered
input Coupling Ground
Calibration Generator
Period 0.1ms
Function High amplitude

Procedure 1. Move the oscilloscope trace up one graticule line from the bottom of the
screen.

2. Change the oscilloscope input coupling to DC.

3. Do not clamp the current probe around any conductor, but make sure the
jaws are locked shut.
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6-12

4.

Press the Amplifier PROBE DEGAUSS AUTOBALANCE button. Wait
for the degauss/autobalance routine to complete before proceeding. The
routine is complete when the indicator light turns off.

NOTE. The Amplifier front panel will display error code 266 after the degauss/
aufobalance routine completes if the Amplifier is not properly terminated into
50 . Verify that the oscilloscope input is 50 Q2 and set to DC coupling. If
necessary, use a 50 £ termination at the oscilloscope input.

5.

Adjust the calibration generator to produce an amplitude of five graticule
divisions (5 volts).

NOTE. Do not adjust the calibration generator amplitude jor the remainder of
this procedure.

10.
11.

12.

Disconnect the BNC cable from the calibration generator and attach it to the
Amptlifier OUTPUT comnector (see Figure 6-3).

Attach the current loop to the probe and lock the probe.

Connect the current loop to the calibration generator output using another
coaxial cable.

Reset the vertical gain of the oscilloscope to 10 mV/division and the time
base to 100 ps/division.

Reset the period of the calibration generator to 1 ms.

Remove the probe access plugs for HF1, HF2, and HF3. Remove the HF2
plug only for the A6303 (see Figure 6-2).

Adjust the probe for optimum performance

A6303: Adjust HF1, HF2, and HF3 for an oscilloscope display of five
divisions and optimum transient response.

A6303XL: Adjust only HF2 for an oscilloscope display of five divisions and
opumum transient response. The A6303XL does not have controls in the
HFT and HE3 positions.

NOTE. The HF1, HF?2, and HF3 adjustments on the A6303 interaci. Adjusting
them can be a repetitive process. You may need to balance berween transient
response and gain in order 1o meet both specifications at once.
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Optional A6303 Gain Error Adjustment

NOTE. The procedure applies only 1o the AG303.

This procedure describes how to optimize the DC gain response of the A6303
current probes. The transient response adjustment must be completed before
making the gain error adjustment.

1. Measure and record the resistance between pins M and [ of the current probe
connecior. See Figare 6-4. Use the value measured for Ry in step 2.

Figure 6-4; Current Probe Connector Configuration

2. Calculate the percent error asing the following formula:

m Rx
K=r+ 295
G Error = M x 00

The graph in Figure 6-5 can be used to approximate the error correction factor
for the probe.

3. Connect the probe to the Amphifier,

4. Press and hold the 20 MHz BANDWIDTH LIMIT, and press and refease
the COUPLING button.

8, Using the CURRENT/DIVISION ¢ and U buttons, adjust the front panel
display to reflect the error correction value.
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AB303 and A6303XL Adjustments

NOTE. A display of 000 is the same as 1.000. A correction of —4% would require
that the display read 960. A correction of +8% would require that the display
read 080

6. When the change is complete, press any button except the © or & buttons.

&%

5%
4% \\

3%
2%

f. [+
5 1% \
g 0%
= N
S %
S \
£ 2%
(=]
5 N
g ~3% ‘\\
B \\
-5% \
6% \\
7% ~—
8%
100 1000 10000

Resistance {Ohms) from pin Mo pin J

Figure 6-5: A6303 Gain Error Correction Curve
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Each of the foliowing adjustment procedures describes how to adjust specific
performance characteristics of the A6304XL. Tolerances that are specified in
these procedures apply to the current probe and do not include test equipment
error.

Required Test Equipment

To perform the adjustment procedures in this section, vou will need the test
equipment listed in Table 6-8. The test equipment must meet or exceed the
specifications listed. The test procedures may need to be changed if Tektronix
equipment is not used.

Read page 6-1 before starting these procedures. Also, read each procedure
through completely before starting to ensure proper completion.

Table 6-8: Required Test Equipment

Recommended
Gty ltem Description Example
1 Oscilloscope 20 MHz bandwidth Tektronix TDS 460
1 Cakbration Ganerator | Square wave with a rise time <35 ns, | AVTECH !
5Ainio 500 AVR-3-PW-C-P-TEK2
1 Digital Multimeter 0.75% 3/, digit resolution Tektronix DMM254
1 Power Supply with -5 Amp Tektronix PS282
output meter {.75% meter accuracy
1 Current Laop 250 turns 067-0240-00
1 Termination 2 50 Q. +2%, 0.5 W 011-0048-01
3 BNC Cables 2 50 Q, 1.05 m {42 in) long 012-0057-01
1 BNC to Dual 103-0090-00
Banana Adapter

T AVTECH Electrosystems Lid.
P.O. Box 265, Ogdensburg NY 13669-0265
{315) 472-5270 or (800} 265-6681

2 One provided as a standard accessory with the AM 503B and AM 5030.
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A6304XL DC Offset Adjustment

This procedure details how to adjust the A6304XL offset,

Equipment Connections

6-16

Equipment Settings

Procedure

L.

Connect the Amplifier OUTPUT 1o a 50 € oscifloscope input using a 50 @
BNC cable. If the input impedance of your oscilloscope is 1 ME, connect a
50 £2 feedthrough termination to the oscilloscope input. Do not connect the
termination at the Ampiifier output.

Connect the current probe to the Amplifier INPUT connector.

Do not clamp the current probe around any conductor, but make sure the
jaws are locked shut.

Make or verify the equipment settings in Table 6-9:

Table 6-9: Settings for DC Offset Adjustment

AM 5038 and AM 5030
Coupling DC
BW Limit Off (full bandwidih)
Current/division 1 A/division

Oscilloscope

Vertical Gain 10 mV/division
Time Base 1 ms/civision,

Auto triggered
input Coupiing Ground

]

Move the oscilloscope trace to the center horizontal graticule line using the
vertical position control.

Change the oscilloscope input coupling to DC.

Do not clamp the current probe around any conductor, but make sure the
jaws are locked shut.

Press the Amplifier PROBE DEGAUSS AUTOBALANCE button. Wait
for the degauss/autobalance routine to complete before proceeding. The
routine is complete when the indicator light turns off.

NOTE. The Amplifier front panel will display error code 266 after the degauiss/
autobalance routine completes if the Amplifier is not properly terminated into
50 8. Verify that the oscilloscope input is 50 £2 and set to DC coupling. If
necessary, use a 50 & termination at the oscilloscope input.
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5. If no error codes are displayed after the degauss/autobalance routine
completes, no offset adjustment 1s necessary. Go to the DC Accuracy
adjustment on page 6-18.

6. If either of the error codes in Table 6-10 are displaved, continue with this
procedure.

Table 6-10: Error Codes Requiring DC Offset Adjustment

Error Code Meaning
580 Unable to complete negative offset adjustment
581 Unable to complete positive offset adjustment

7. Remove the probe access plug for the DC Offset adjust (see Figure 6-6).

10us  DC Offset

J
L L8
/ / “““““
o/ / AB304XL
I // / DC Gain Current Probe
i i
f J_t/ / 1 s
Moo
I
!/
// /ﬂ
4
it
L

Figure 6-6: A6304XL Adjustment Locations

8. Press and hold the 20 MHz BW LIMIT bution, and while holding it, press the
PROBE DEGAUSS AUTOBALANCE button. This sets the front panel
display to —-00 and puts the AM 503B and AM 3030 into an internal test
mode.

9. Press the CURRENT/DIVISION € button until the front panel display
reads —52.

10. Press and release the 20 MHz BW LIMIT button. The Amplifier wiil
degauss the probe; wait until the DEGAUSS light goes out.
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DC Gain Adjustment

/N

Equipment Settings

Equipment Connections

6-18

i1, Adjust the DC Offset control so that the oscilloscope trace is on the center
graticule line (zero offset), =1 division.

12. Press and reiease the 20MHz BW LIMIT button, then press and release the
COUPLING button. This exits the AM 503B and AM 5030 test mode.

This procedure adjusts the DC accuracy of the A6304 XL probe.

CAUTION. This test produces magnetic fields that may cause a malfunction in
normally operating heart pacemakers or damage sensitive equipment. Personnel

fitted with pacemakers should not perform this test and should stay at least 10
feet from the current loop while the test is being conducted.

Make or check the equipment settings in Table 6-11:

Table 6-11: Equipment Settings for DC Accuracy

Digital Muitimeter

Measurement Type ‘ DC voits
Voltage/Current Source
Output Off
Current Limit Minimum
Vaoltage 20V
AM 5038 and AM 5030
Coupling bC
BW Limit On
Current/division 1C A/division

1. Using a BNC cable, connect the Amplifier OUTPUT to a 50 €2 feedthrough
termination. Attach the termination to a BNC-to-dual banana adapter. Taking
care to observe the adapter polarity, insert the dual banana adapter into the
digital multimeter DC voltage input.

2. Connrect the current loop to the voltage/current source as shown in
Figure 6-7.
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BNC to Dual
Banana Adapter »/
o l Current
50 Q Termination—— Prabe Flow

50 Q Coaxial

Amplifier in Th
Serigs Power
Module
DM : Voltage/
Current
Source
N
Output e
o q
T 250 Turns
OO

Cable

Figure 6-7: DC Accuracy Adjustment Setup

Procedure 1.

6.

Do not ¢clamp the current probe around any conductor, but make sure the

jaws are locked shut,

Press the Amplifier PROBE DEGAUSS AUTOBALANCE bution. Wait
for the degauss/autobalance routine to complete before proceeding. The
routine 1s complete when the indicator Tight turns off.

If recessary, adjust DC LEVEL on the amplifier for a zero reading on the
DMM.

Clamp the current probe around the current loop. (See Figure 6-7.} Check
that the arrow-shaped indicator on the probe points away from the current
source.

Adjust the current output of the power supply to 200 mA.

The DMM reading should be 50 mV. If you could not set your power supply
to exactly 200 mA, use the formula below:

current source reading X 250 turns

DMM voltage reading = X A0 mV/division

7.

10 Amps/division

If the reading s not correct, adjust DC GAIN on the A6304XL for a correct
reading on the DMM. See [Figure 6-6 on page 6-17.
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A6304XL Transient Response Adjustment

Equipment Connections

Equipment Settings

6-20

This procedure describes how to optimize the transient response of the A6304X1.

using the 10 us and 1 us adjustments. Refer to figures 66 and 6—8 when

performing this procedure.

1. Connect the Amphifier output to a 30 € oscilloscope input using a 50 Q

BNC cable. If the tnput impedance of your oscilloscope is 1 ME, connect 4

30 € feedthrough terminabion to the oscilioscope input.

2. Connect the current probe to the Amplifier INPUT connector.

Test Oscliloscope

Ampiifier in TM
Series Power
Module
Callbration
Current Generalor

Probe

|

/N

50 Q Input

Ouiput Loop

Figure 6-8: AB304XL Adjusiment Setup

Make or verify the equipment settings in Table 6—12:

Table 6-12: Equipment Settings for Transient Response

Oscilioscope
Vertical input impedance 50Q
Vertical gain 10 mY/division
Time base 100 ps/division
Record length 500
Coupling pe
Qffset 0V {mid-scale)
Trigger type Edge
Trigger mode Normal
Trigger posttion 50%
Acguisition mode Average
Number of waveforms to average 8
Measurement type Rise Time
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Table 6-12: Equipment Settings for Transient Response (Cont.)

Calibration Generator

Pulse Width 250 ps

Pulse Repetition Frequency 20 Hz

Pulse Amplitude 5 A peak
AM 503B and AM 5030

Coupling oc

BW Limit Off

Current/division 1 Afdivision

Procedure 1. Move the oscilloscope trace to one graticule line from the bottom of the
screen.

2. Set the oscilloscope input coupling to DC.,

3. Do net clamp the current probe around any condactor, but make sure the
jaws are locked shut.

4. Remove the probe access plugs for 1 ps, 10 us, and DC Gain,

5. Press the Amplifier PROBE DEGAUSS AUTOBALANCE button, Wait
for the degauss/autobalance routine to complete before proceeding, The
routine is complete when the indicator light tums off.

NOTE. The Amplifier front panel will display error code 266 after the degauss/
aulobalance routine completes if the Amplifier (s not properly terminated info
50 82 Verify that the oscilloscope inpur is 50 £ and set 10 DC coupling. If
necessary, use a 30 £ rermination ar the oscilloscope input.

6. Lock the jaws of the probe around the calibrator current loop.
7. Adjust the oscilloscope to view the 100 us portion of the pulse.

8. Adjust the calibration generator to produce an amplitude of five graticule
divisions (5 amps) at the 100 us portion of the pulse.

NOTE. Do nort adjust the calibration generator amplitude for the remainder of
this procedure.

9. Adjust the 10 us control for a flat waveform to match the level at the 100 ps
point.

10. Ad;ust the oscilioscope sweep to 1 us/div.
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11. Adjust the 1 ps control to fiatten the front end of the pulse.

NOTE. The 10 us and I us adjustments on the A6304XL interact. Adjusting them
can be a repetitive process. You may need to balance between short and long
term response in order to meet both specifications at once.

12. Disconnect the probe from the calibration generator current loop.

13. Repeat the DC Accuracy adjustment procedure on page 6~18.
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Service Strategy

.

ance

This manual supports maintenance of the AM 503B and AM 5030 only. For
detailed information on servicing the current probes, refer to the Instructions
provided with the probe.

The AM 503B and AM 5030 have few customer-serviceable parts and should be
returned to a Tektronix Service Center in the event of {ailure. Some mechanical
and electrical parts may be replaced by the customer. This section describes the
preventive maintenance and repair procedures.

Preventive Maintenance

The AM 5038 and AM 5030 Current Probe Amplifiers and current probes
require little maintenance doring normal use. The primary maintenance involves
cleaning accumulated dirt from the probe body and, if necessary, cleaning the
exposed core surfaces in the probe jaw.

To clean the probe body, use a soft cloth dampened in a solution of mild
detergent and water.

To clean the core, open the jaw and clean the exposed core surfaces with a cloth.

CAUTION. Avoid using chemical cleaning agents that damage plastic. For
example, avoid using chemicals thar contain benzene, roluene, xylene, acetone,
or similar solvents. Recommended cleaning agents are isopropyi alcohol
{{sopropanol) or ethvl alcohol (Forocol or Ethanol ).
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Use these procedures when repairing or replacing defective components. For
disassembly instructions pertaining to the T™M Series Power Module, refer 1o that
Instruction Manuat.

Static Device Precautions

CAUTION. Static discharge can damage semiconductors in the AM 503B and
! AM 5030. Observe the following precautions:

B Minimize handling of static-sensitive devices.

®  Transport and store static-sensitive components or assemblies in their
original containers, either on a metal surface or conductive foam. Label any
package that contains static-sensitive assemblies or components.

®  Wear a wrist strap while handling these components to discharge the static
voltage from your body. Servicing static-sensitive assemblies or components
should be performed only at a static-free work station. The use of a static
controi mat is recommended.

R Clear anything from the work station surface that is capable of generating or
holding static charge.

¥ Keep component leads shorted together whenever possible.
®  Pick up components by the body, never by the leads.
® Do not slide components over any surface.

& Avoid handling components in areas that have a floor or a work susface that
is capable of generating static charge.
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Disassembly

Front Panel Knobs

To remove the front panel knob simply pull the knob off. The shaft will come off
with the knob.

To reinstall the knob, align the slotted end of the shaft with the rib inside the
knob. Push the knob onto the shaft.

Side Covers

To remove the side covers, turn the securing screw 90° counterclockwise and
o
pull the cover off, as shown in Figure 7-1. To reassemble, reverse the procedure.

Figure 7-1: Removing the AM 503B and AM 5030 Side Covers

Front Panel and Release Lever Assembly

damage from static discharge. To prevent damage io static-sensitive devices,
observe the precautions listed ar the beginning of this section whenever the
covers are off the instrument or vou handle component assemblies.

f CAUTION. The AM 503B and AM 3030 contain devices that are susceptible to

In order to remove the front panel assembly, the release lever must be removed.
Perform steps [ through 4 to remove the front panel assembly. If you want to
repair the release lever assembly, complete all the steps.

The release lever assembly consists of the release lever, latch bar, and retaining
latch. These procedures describe how to remove and replace each item,

1. Remove the left side cover {when facing the front of the Amplifier).
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Disassembly

2. Push the tatch bar forward as shown in Figure 7-2. Pry the back end of the
release lever up and pult the release lever through the front panel,

Retaining

e Belease Laver

Figure 7-2: Removing the Amplifier Release Lever

3. Unplug the input, output, and front panel interface cables from the main
circuit board, Figure 7-3 shows the location of these cables.

LD

L
ol e //
PR /// Input Cable
] / {Flex Connsctor}
~ O / Quiput Cable

S

Figure 7-3: Location of Amplifier Interface Cables
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Disassembly

4. Using a Pozidriv #1 screwdriver, remove the two top screws and the two
bottom screws that hold on the front panel and remove the front panel.
Figure 7-4 shows the screw locations.

Screws (Pozidriv #1}
Figure 7-4: l.ocation of Front Panel Screws

5. Using a spring hook or a pair of needle-nose pliers, remove the retaining
spring. Refer to Figure 7-2.

6. Push the latch bar forward until it clears the the retaining latch. Refer to
Figure 7-3.

7. Push the retainming latch upward past the retaining clip.

8. Toreassemble, reverse this procedure.

Retaining
l.atch

Latch Bar

= Front Panel

Figure 7-5: Removing the Latch Bar Assembly
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Disassembly

Front Panel Disassembly

This procedure describes how to disassemble and reassemble the front panel
assembly. Refer to Figures 7-6 and 7-7 when performing this procedure.

1. Remove the front panel from the Amplifier chassis (described earlier).
Remove the knob by firmly pushing against shaft from the rear of the panel.

Unplug the Peliola connector from the back of the BNC connector.

s

Using a }% inch wrench, remove the retaining nut on the back of the BNC
connector and remove the washer.

5. Pull the BNC connector out of the front panel. (To reassemble, align the flat
spot of the connector’s threaded end with the flat spot of the front parel hole
and push the connector into the front panel. Perform steps 1 through 3 in
reverse order.)

BNC Connector

' ol i Front
o’ i
R;ﬂ/ T Panel
Outpui Cable
with Peltola
Connactor

Shield Plate

Figure 7-6: Removing the Amplifier Qutput Connector
6. Slide the shield plate and input connector assembly down and lift it out of
the way.

7. Unsnap the three retaining clips holding the front panel circuit board in place
and fift the beard out of the panel,

8. To reassemble, reverse this procedure
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@«—«—@ Nut
D— \Wagher
gy 3

=

Circuit Board ——-<F S

Retaining Clip

Retaining Clip
Front Panet

Figure 7-7: Removing the Amplifier Front Panel Board

Using the Rear Interface Output Connector

78

Some Power Modules support an option to reroute the plug-in instrument output
to the rear interface of the power module {refer to the Tektronix catalog or
contact your Tektronix safes representative). You can configure the AM 5038
and AM 3030 for this type of power module by following these steps. Refer 1o
Figure 7-8 as necessary.

NOTE. If you use the power module rear interface connecior, high frequency
performance may be degraded, depending on your svstem configuration. If high
Jrequency performance is critical, route a BNC cable from the front panel OUTPUT
CORRECTOT o your ,S"\?‘S‘f{’f??.

1. Remove the left side cover.

2. Locate the output cable with the Peltola connector that plugs into the rear of
the front panel BNC output connector. Refer to Figure 7-8.

3. Carefully withdraw the output cable from the BNC output connector.

4. AM 5030 only: Using a Torx #T-10 screwdriver, remove the three screws
holding the GPIB circuit board in place. Slide the board towards the front
panel until the edge connector is free, and then lift the card out of the way,

5. Taking care to prevent damage to the easily bent center conductor, insert the
output cable into the rear interface output connector as shown in Figure 7-8.
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Disassembly

6. AM 3030 only: Replace the GPIB circuil board by guiding the edge
comnnector through the back plane and replacing the three hold-down screws.

7. To restore instrument output to the front panel BNC output connector,
reverse the procedure.

Front-Panel BNC
Quiput Connector

Figure 7-8: Using the Rear Interface Output Connector
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Battery Replacement

VAN

7-10

This procedure describes how to replace the Amplifier backup battery,

1. Using a small flat-blade screwdriver, gently pry against the battery terminal
as shown in Figure 7-9 until the battery just starts to slide out.

CAUTION, Avoid using excessive force when prying against the battery terminal.
Excessive force can damage the spring tension of the terminal, resulting in poor
battery contact or no contact at all.

Flat-Blade
Screwdriver

Terminal
Battery

Figure 7-9: Prying Battery Terminal to Remove Battery

2. Once the battery starts to slide out, push against the edge of the battery with
the screwdriver blade until the battery is completely out. Figure 710

Hustrates this action.

Figure 7-10: Removing the Backup Battery
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3. To replace the battery, gently pry up on the battery terminal as shown in
Figure 7-11 and push the battery into place.

CAUTION. Observe the proper polarity for the battery. The + side should be
! exposed on top. Improper polarity can damage the instrument.

Gertly pry the terminal up with the
screwdriver and push the battery in.

Figure 7-11: Replacing the Backup Battery
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This section contains a list of the components that are replaceable for the
AM 503B and AM 5030. As described below, use these lists to identify and
order replacement parts.

Parts Ordering Information

Replacement parts are available from or through your local Tektronix, Inc.,
service center or representative.

Changes to Tektronix instraments are sometimes made to accommodate
improved components as they become available and to give you the benefit of
the latest circuit improvemenis. Therefore, when ordering parts, it is important to
include the following imformation in your order:

B Part number

®  Instrument type or model number

B Instrument serial number

®  Iastrument modification number, if applicable

If a part you order has been repiaced with a different or improved part, your local
Tektronix service center or representative will contact you concerning any
change in the part number.

Using the Replaceable Parts List

ftem Names

The tabular information in the Replaceable Parts List is arranged for quick
retrieval. Understanding the structure and features of the list will help you find
all the information vou need for ordering replacement parts.

In the Replaceable Parts List, an Item Name is separated from the description by
a colon (:). Because of space limitations, an Item Name may sometimes appear
as incomplete. For further Item Name identification, U.S. Federal Cataloging
Handbook H6--1 can be used where possible.
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Replaceable Parts

Indentation System  This parts list is indented to show the relationship between items. The following
example is of the indentation system used in the Description column:

P2 3 4 5 Name & Description

Assembly and/or Component
Attaching parts for Assembly and/or Component
(END ATTACHING PARTS)

Detail Part of Assembly and/or Component
Attaching parts for Detail Part
(END ATTACHING PARTS)

Parts of Detail Part
Attaching parts for Parts of Detail Part
{END ATTACHING PARTS)

Atxtaching parts always appear at the same indentation as the item it mounts,
while the detail parts are indented to the right. Indented items are part of, and
included with, the next higher indentation, Attaching parts must be purchased
separately, unless otherwise specified.

Abbreviations Abbreviations conform to American National Standards Institute { ANST)
standard Y1.1.
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Figure 8—1: AM 5038 & AM 5030 Repiaceable Parts

8~3
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AM 5038 & AM 5030 Replaceable Parts

Fig. &
Index Tektronix Seriat No. Mfr.
No. Part No. Effective Dscont Qty 12345 Name & Description Code M{fr. Part No.
811 337 -3211-00 2 SHIELD,ELEC:SIDE ASSEMBLY TK1465 ORDER BY DESC
-2 174231400 2 CA ASSY,SPELEC:20,28 AWG,6.0 L,FILLAT 53387  ORDER BY DESC
{AMS030 ONLY)
174--2314-00 1 CA ASSY.SEELEC: 20,28 AWG 6.0 L FLAT 53387  (ORDER BY DESC
{AMB0O3B ONLY)
-3 175553400 1 CABLE ASSY,RF.50 OHM COAX,6.25L, 80009 175553400
9-2 PELTOLA X PELTOLA
—4 160-9565-1 1 IC.MEMOCRY.CMOS EPROM; 32K X 8 PRGM 80009 180956501
156 -~3503-00.27C256,DIP28.6,GPIB ROM,200NS
{AMB030 ONLY)
-5 156141500 i iC,DIGITALLLSTTL, TRANSCEIVER:QCTAL 31295  SN751681BN
IEEE —~488GPIE BUS MGT
{AMS030 ONLY)
-8 156141400 1 HC MGITALLSTTL, TRANSCEIVER; OCTAL 01295  SN75160BN
IEEE~488GPIB BUS XCVR
(AMB030 ONLY)
-7 160956900 BO10001 BO1008E 1 1C PROCESSOR:.CMOS, MICROCOMPUTER, 80008 160856900
8-BIT,16MHZ 32K X 8 OTF EPROM,512 X 8 RAM
{AMB030 ONLY)
1680956001 BO10100 BG19888 1 IC,PRCCESSOR:CMOS, MICROCOMPUTER,; 85009 160956901
8-BIT,16MHZ,. 32K X 8 OTP EPROM,512 X 8 RAM
{AMB030 ONLY)
1680-9569—~-01 BO1000C B01988S 1 IC,PROCESSOR.CMOS MICROCOMPUTER; 80009 180856901
8-BIT16MHZ. 32K X 8 OTP EPROM,512 X 8 RAM
{AMS503B ONLY)
180-9560-02 B020000 1 IC,PROCESSOR.CMOS MICROCOMPUTER; 86009 160956902
8—-BiT,1BMHZ 32K X 8 OTP EPROM,512 X 8 RAM
(AMS03B AND AMSD30)
-8 148008700 1 BATTERY.DRY1.5V,.SILVER OXIDE,600MAH,2/3 AA 61058  SP388
' SIZE W/PC TABS
-9 158-0204—-00 5 FUSE WIRE LEAD:3.0A 125V,5 SECONDS 81857  SP7-3A
—-10 211010100 2 SCREW MACHINE:4—40 X 0.25,FLH, 100 DEG,STL TK0435 ORDER BY DESC
-11 214~3406—C0 1 SPRING FLAT1.48 L X 0125 W.CU BE TK1326 ORDER BY DESC
~12 426~0725--24 1 FR SECT,PLUG~IN:TOP TK1465 QRDER BY DESC
~13 241 ~0101-00 1 SCREWMACHINE:4—40 X 0.25,FLH 100 DEG,STL  TK0435 ORDER BY BESC
-4 214308901 1 LOCKOUT,PLUG—IN:PLASTIC OJRO5  ORDER BY DESC
{AMB030 CNLY)
—15 210-0406—-00 1 NUT,PLAIN HEX:4—40 X 0.188,BRS CD PL 73743 12181580
—-18 386-4910-00 1 SUPPORT FRAME:REAR TK1943 ORDER BY DESC
—17 213-0882-00 2 SCREWTPG TR:6—-32 X 0.437 TAPTITE,PNMH,STL.  OKBO1  ORDER BY DESC
—18 211-0408-00 1 SCR,ASSEM WSHR 440 X 0.250,PNH.STL 93807  B20-06815-024
TORXTH0 .
{AMS030 ONLY)
-19 386365701 2 SUPPORT,PLUG—IN: 83486  ORDER BY DESC
-20 220-0729-00 1 NUT BLOCK:4—40 X §.188 BRS NP 80000 220072900
{AMB030 ONLY)
- 2% 210040600 2 NUT.PLAIN HEX:4—40 X 0.188,BRS CD PL 73743 12161-50
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Fig. &
Index Tekironix Serial No. Mir.
No. Part No. Effective . Dscont Qty 12345 Name & Description Code Mifr, Part No.,
28 210~-1178-00 2 WASHER,SHLDR: U/W TO—-220 TRANSISTOR 13103 7721--7PPS
- 23 3420967 --00 2 INSULATOR,PLATE. TRANSISTOR,SILCONE 80009 342086700
AUBBER WITH ADHESIVE
—24 214308901 1 LOCKOUT PLUG~IN:PLASTIC 0JROS  ORDER BY DESC
(AMS030 ONLY}
—25 426072430 1 FR SECTPL~IN:BOTTOM TKi465 ORDER BY DESC
—26 211-0101-00 2 SCREWMACHINE:4—40 X 0.25,FLH,100 DEG,STL  TK0435 ORDER BY DESC
—27 211010100 2 SCREW,MACHINE:4—40 X 0.25,FLH,100 DEG,STL.  TK0435 ORDER BY DESC
—~28 131131501 1 CONN,RF JACK:BNC/PNL,;50 OHM FEMALE, 24931 28JR306 -1
STRPELTOLA/REAR PNL, SILVER/BRIGHT
ALLOY.0.576 MLGX 0.366 TERMN,D.375~-32
THO.D~FLAT
-28 337-3927-01 1 SHIELD.ELEC AS:W/CONNECTOR & FLEX BOARD 80009 337392701
-3C 214-3143-00 1 SPRING,HLEXT:0.125 OD X 0.545 L XLOOP 8X345  ORDER BY BESC
~31 105-0866—00 1 LATCH,RETAINING: 0JR05  ORDER BY DESC
-32 105-0865-00 1 BARLATCH RLSE: 05R05  ORDER BY DESC
-33 366—-0733-00 3 KNOB KEYCAP:UNLIT OKBZ5  ORDER BY DESC
—34 366073200 3 KNOB KEYCAPLIGHTED OK8Z5 ORDER 8Y DESC
(AMB030 QNLY)
366073200 2 KNOB KEYCAP.LIGHTED 0KBZ5 ORDER BY DESC
(AMS5038 ONLY)
—~35 386005601 BO10001 BO10O19 1 PANEL FRONTW/ID LABEL 80009 388005001
(AMB030 ONLY)
614--0926~00 BO10020 1 FR PANEL ASSY: W/ID LABEL 80009 614082600
(AMB030 ONLY}
614--0924--00 1 FR PANEL ASSY: W/ID LABEL 80009 814082400
{AMB03B ONLY)
—368 366~ 185102 1 KNOB,LATCH:IVORY GRAY, 0JRO5  ORDER BY DESC
POLYCARBONATE,1.09 X 0.250
~37 366211100 1 KNOB:SMALLFLUTED TK1163 ORDER BY DESC
—38 384 ~1695—-00 1 SHAFT.EXTENSION:1.550 L,0.264 DIA DELRIN 80008 384189500
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Fig. &
ndex Tektronix Serial No. Mir.
No, Part No. Effective Dscont Qty 12345 Name & Description Code Mir. Part No.
8—2—
STANDARD ACCESSORIES
—1 011004901 1 TERMN,COAXIAL:50 OHM 2W BNC 84537  T132DS
-2 12-0057-01 1 CA ASSYRFCOAXIAL,;RFD.50 OHM,43 L., 80009 012005701

BNC MALE 8TR,BOTH ENDS,W/STRAIN RELIEF

BCOT BOTH ENDS
070-8766~01 1 MANUAL TECH:INSTR,AMSG3B/AMS030 80009 070876601
070-8770~01 1 MANUAL TECH:REF AMSC3B/AMS030 80009 670877001

OPTIONAL ACCESSORIES

015060150 1 ADAFTER:1 TURN CURRENT LOOPRSO OMM 64537  JA-1208
012089100 CABLEINTCON:SHLD CMPST.GPIB;CRC,12 TW 22526 81180020
PHR,24,28 AWG,2 METER DUAL SHIELD, 24 POS,
0.085 CTR,RIBBON, FEEDTHRU,BOTH ENDS

Figure 8-2: AM 5038 & AM 5030 Standard Accessories
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CROSS INDEX — MFR. CODE NUMBER TO MANUFACTURER

gzge Manufaciurer Address City, State, Zip Code
TK0392 NORTHWEST FASTENER SALES INC 7923 8SW CIRRUS DRIVE BEAVERTON OR 970056448
TKD435 LEWIS SCREW CC 4300 S RACINE AVE CHICAGO IL 806083320
TK1163 POLYCAST INC 9898 SW TIGARD ST TIGARD OR 97223
TK1326 NORTHWEST FOURSUDE INC 18224 SW100TH CT TUALATIN OR 97062
TK1465 BEAVERTON PARTS MFG CO 1800 NW 216TH AVE HILLSBORO OR 971246629
TK1943 NEILSEN MANUFACTURING INC 3501 PCRTLAND ROAD NE SALEM OR 97303
0JRG5 TRIQUEST CORP 3000 LEWIS AND CLARK HMWY VANCOUVER WA 98661 2999
OKBZ5 MORELLIS Q & D PLASTICS 1812 168TH AVE FOREST GROVE OR 97116
OKBO1 STAUFFER SUPPLY 810 SE SHERMAN PORTLAND OR 87214
00779 AMP INC 2800 FULLING MILL, PO BOX 3608 HARRISBURG PA 17105
01285 TEXAS INSTRUMENTS INC 13500 N CENTRAL EXPY DALLAS TX 75262-5303
SEMICONDUCTOR GROUP PO BOX 6558303
02768 ILLINOIS TOOL WORKS INC 195 ALGONQUIN ROAD DES PLAINES IL 800166103
FASTEX DIVISION
04811 PRECISION COIL SPRING CO 10107 ROSE ST, PO BOX 5480 EL MONTE CA 81734
05468 BEARINGS INC 3634 EUCLID, PO BOX 6925 CLEVELAND OH 44101
12327 FREEWAY CORP 9301 ALLEN DR CLEVELAND OH 441254832
13163 THERMALLOY CO INC 2021 W VALLEY VIEW LN DALLAS TX 75381
PO BOX 810839
22526 BERG ELECTRONICS INC (DUPONT) 857 OLD TRAIL RD TTERS PA 17319
24521 SPECIALTY CONNECTOR CO INC 2100 EARLYWOUGD DR, PO BOX 547 FRANKLIN IN 46131
3n08g  PORTLAND SCREW GO 6520 N, BASIN 8T PORTLAND, OR 872173820
50384 SPS TECHNOLOGIES INC HIGHLAND AVE JENKINTOWN PA 18046
UNBRAKO DIV
53387 MINNESOTA MINING MFG CO PO BOX 2963 AUSTIN TX 787692063
81088 MATSUSHITA ELECTRIC CORP OF TWO PANASGNIC WAY SECAUCUS NJ 07094
AMERICA
PANASONIC INDUSTRIAL CO DIV
81857 SAN-O INDUSTRIAL CORP 913 COLIN DRIVE HOLBROOK NY 11747
84537 KDI ELECTRONICS INC 31 FARINELLA DR EAST HANOVER NJ 07936
SUBSIDIARY OF KDI CORP
73743 FISCHER SPECIAL MFG CO 111 INDUSTRIAL RD CGOLD SPRING KY 410768749
8X345 NORTHWEST SPRING & MFG CO 5858 WILLOW LANE LAKE OSWEGD OR 970345343
80008 TEKTRONIX ING 14150 SW KARL BRAUN DR BEAVERTON OR 87077~ 0061
PO BOX 500
83488 ELCO INDUSTRIES INC 1101 SAMUELSCN RD ROCKFORD H. 61101
1260 CONNOR SPRING AND MFG CO 1729 JUNCTION AVE SAN JOSE CA 95112
A SLOSS AND BRITTAN INC CO
83807 TEXTRON INC 600 18TH AVE ROCKFORD H. 61108—5181
CAMCAR DIV
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amp-second product
The unit of measure defining the maximum amount of pulsed current that
can be measured before the probe core becomes saturated. The amp-second
rating applies only to measurement values between the maximum continuous
and maximum pulse current ratings of the probe. The amp-second rating is
equal to the peak current multiplied by the pulse width at the 50% point.

auto-balance
A process that removes unwanted DC offsets from the AM 303B and
AM 5030 circuitry to ensure maximum measurement accuracy. This process
15 performed during the probe degauss routine.

bucking current
Current fed back by the AM 503B and AM 5030 to the current probe during
DC and low-frequency AC measurements. Bucking current nuils most of the
magnetic field in the probe core, allowing linear DC and AC measurements
simultaneously.

conventional current flow
The flow of the positive charge in a conductor. Conventional current flow is
from positive to negative. The arrows on current probes point in the direction
of conventional current flow, Conventional current flow is in the opposite
direction of electron current flow.

degauss
A process of eliminating residaal magnetism from the probe core by feeding
a decaying sine wave into the core. The degaussing process should be
performed before clamping the probe around a conductor, whenever Lhe
probe becomes saturated by current overloads, or whenever the probe is
exposed to a magnetic field. The term is derived from one of the units of
magnetic flux density,

electron current flow
The flow of the electrons in a conductor. Electron current flow is from
negative to positive. The arrows on current probes point in the opposite
direction of electron carrent flow, Electron current flow 15 in the opposite
direction of conventional current flow.

flux
The density of a magnetic field. As the number of flux lines increases, the
magnetic field strength increases. Current in the conductor under test
generates flux lines in the probe core by inducing a voltage in the core.
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Glossary

Hall device
A thin, rectangular piece of semiconductor material located in the core of the
current probe. The Hall device uses the Hall effect for DC and low-frequency
AC measurements.

Hall effect
The effect that produces a voltage potential in the Hall device when magnetic
lines of force pass through the device. The voltage potential is directly
proportional to the the magnetic field strength. The voltage polarity is
determined by the magnetic field polarity. A bias supply s required to
produce the Hall effect. The AM 303B and AM 5030 current probes use the
Hall effect for DC and low-frequency AC measurements.

insertion impedance
The equivalent series impedance introduced to a test circuit when the current
probe is clamped around a test conductor.

magnetic susceptibility
A figure expressing the amount of current induced imto the probe by an
external magnetic field of known intensity. The lower the figure is, the less
the probe is influenced by external magnetic fieids.

saturation
A condition that occurs when the magnetic field strength in the probe core
exceeds the maximum level that the core can absorb. When saturation occurs
the probe no longer responds linearty to an increase in magnetic field
strength. resulting in measurement inaccuracies. A current overload
condition will cause core saturation. After saturation occurs, the probe core
usually retains residual magnetism which continues to produce inaccuracies
until the probe is degaussed. The probe should be degaussed after saturation
OCCUrs.
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Numbers

20MHz BW LIMIT button, 210
20MHz BW LIMIT indicator, 210

A

ABG302 & A6302XL

adjustments, 6-3

bandwidth check, 5-4

de accuracy check, 5-8

de offset adjustment, 6--3

performance verification, 5-3

rise time check, 5-6
AG303, optional gain error adjustment, 613
A6303 & AG303X]L.

adjastments, 6-7

bandwidth check. 3-16

de accuracy check, 5-20

dc offset adjustment, 6-8

gain adjustment, 6-10

performance verification, 3-15

rise time check, 5-18

transient response adjustment, 6—10
AB304XL

adjustments, 6-15

bandwidth check, 5-30

de accuracy adjustment, 618

dc accuracy check, 5-30

de offset adjostment, 6--16

performance verification, 5-27

rise time check, 5-28

transient response adjustment, 6-20
AC coupling, 2-4,2-10,3-3
adjustiments

degauss, 2-3

oscilloscope, 1-7, 7-8
ALLEve? command, 2-21
amp-second product, 3-4, Glossary-|
AMPS Command, 2-21
applications, 3-9
anto-balance, Glossary-]
autobalance function, 2-8

B

bandwidth limits, 2-106, 3-2
battery
low indicator, 3-19
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replacement, 7-10
bucking current, 3—6, Glossary—1
BWLIMit Command, 2-22

C

cable

TEEE Std 488.1-1987, 2-13

stacking GPIB, 2-13
changing the operating voltage, 1-4
cleaning, 7-1
commands

ALLEve? 2-21

AMPS, 2-21

BWLIMit, 2-22

COUphing, 2-22

DCLEVel, 2-23

DEGAuss, 2-23

ERRor?, 2-24

EVent?, 2-24

EXit, 2-24

FPLock, 2-25

HELp?, 2-25

D72, 2-26

INIT, 2-26

OVerload?, 2-26

PATH, 2-27

PROBEOPen?, 2-27

PROBETRIm, 2-28

PROBETYpe?, 2-29

RQS, 2-29

SERIALY, 2--30

SETY, 2-30

TEST, 2--31

UNIts?, 231
computer. See controller, GPIB
connector, IEEE Std 488.1-1987, 2-13
continuity measurements, 3-14
control summary, 2-7
controller, GPIB, 2-13
conventional current, Glossary—1

See alse electron current
COUPLING button, 2-10
COUpling Command, 2-22
coupling modes, 3-3
C'T-4 high-current adapter, i-4, 3-7
current limitations

amp—second product, 34

maximum continuous, 3-4
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Index

maximui pulsed, 34 GPIB Parameters, 2—14
current probe calibration, 61 GPIB terminator, 2—12, 2-15
customer support, 1-1

H
D Hall device, Glossary-2
DC coupling, 2-10, 3-3 Hall effect, Glossary-2
DC LEVEL control, 2-4, 2-5, 2-8, 3-3 HELp? Command, 2-25
DCLEVel Command, 2-23
DEGAuss Command, 2-23
degauss function, 2-2, 2-8, Glossary-1 I
31512:;&1 ycurl ent, 3-2 ID?‘ (;onmmnd, 2-26
front panel, 7—4 IEEZL S.td 488.1_71987, 213
knobs 74’ increasing bucking curreat, 3-6
precahr.;tions. 7.3 Lncreasing probe sensitivity, 3-7
release lever, 7-4 indicator
‘: P 20MHz BW LIMIT, 2-10
' ' GPLB ADDRESS, 2-12
OVERLOAD, 2-8

E PROBE DEGAUSS/AUTOBALANCE, 2-9
PROBE OPEN, 2-8
electron current, Glossary-1 REMOTE, 212
See also conventional current SRQ, 2-12
error codes, 317 inductance measurements, 3~11
error 266, 3-~19 INIT Command, 2-26
error 357, 3-19 INPUT connector, 2—11
LO, 319 insertion impedance, Glossary-2

ERRor? Command, 2-24

EVent? Command, 2-24

EXit Command, 2-24 L

extending the current range of the probes, 3-3 LO error code, 3-19

locking the probes, 2—1

F

flux, Glossary-1 M
FPLock Command, 2-25
frequency derating, 3-4

front panel controls, 27

maintenance., 7-1

maximum continucus current rating, 3-4
maximum pulsed carrent rating, 3-—4
measuring continuity, 3—14

G measuring current
AC, 2-4
gain adjustment. See trim adjust current nulis, 3—2
Gauss, Glossary—| DC,2-3
GPIB differential current, 3-2
Configurations, 2--/4 measuring inductance, 3~11
Connection rules, 2-/4 mechanical parts, 81

GPIB Address, 2—14

GPIB ADDRESS button, 212
GPIB ADDRESS indicator, 2—12 N
GPIB Connector, 213

GPIB Operation, 2-13 noise, 3-2
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Index

null current, 3-2

0

optional accessories, 1-3
ouiput cable, moving, 7--8
QUTPUT connector, 2-11
output, rear interface, 7--8
OVERLQAD indicator, 2-8
OVerload? Command, 2-26

P

PATH Command, 2-27
PROBE DEGAUSS/AUTOBALANCE button, 2-2,
2-8

PROBE DEGAUSS/AUTOBALANCE indicator, 2-9
PROBE OPEN indicator, 2—8
probe trim adjust, 2-10
PROBEOPen? Command, 2-27
probes

handwidth considerations, 3-2

coupling, 3-3

degaussing (demagnetizing), 2-2. 2-8

description, -2

increasing the current hmit, 3-3

mainienance, 71

maximum current iimits, 3-4

operation, 2-1

saturation, 34
PROBETRim Command, 2-28
PROBETYpe? Command, 2-29
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R

rear interface output, 7—-8

REF coupling, 2-10

release lever, 211

REMOTE indicator, 212
replaceable mechanical parts, §-1
RQS Command, 2-29

S

saturation, Glossary-2
SERIAL? Command, 2-30
SET? Command, 2-30
specifications, 4-]

probe serial numbers, 4-1
SRQ indicator, 2-12
susceptibility, Glossary-2

T

terminagion resistor, -7
TEST Command, 2-31
troubleshooting, 3—19

U

UNhs? Command, 2-31

v

voltage selector, 14
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