AT SERIES TESTS

TESTS FOR ALL AT TESTERS I

TEST DESCRIPTION TRANSFORMER APPLICATION REASON FOR TEST
CTY Continuity All Properly installed fixture and part

R DC Resistance All Correct wire used, integrity of terminations

R2 DC Resistance Matech SMPS, audio and telecom Check matching between windings

LS Inductance (Series Circuit) Most, but not usually line Check primary turns, right grade of

LP Inductance (Parallel Circuit) frequency correctly assembled core material
LSB Inductance with Bias Current Transformers that carry a

(Series Circuit) . ; Y Check number of turns, right grade of
- - DC bias current in normal .
Inductance with Bias Current . correctly assembled core material
LPB e operation
(Parallel Circuit)

LL Leakage Inductance SMPS, electronic ballasts Check wmdlng.s.have bgen installed in the
LLO correct position relative to the core

L2 Inductance Match SMPS, audio and telecom Check matching between windings
E:ﬁ équjllve:IerltPSerlleislI?Re3|§tfnce Most, but not usually line Check right grade of correctly assembled

quivaren gra € hesislance frequency core material and for shorted turns

QL Quality Factor

D Dissipation Factor (tand) Capacitors Check dielectric quality and assembly

- . . . . Check winding positioning and insulation

C Interwinding Capacitance High frequency, isolating thickness between windings

C2 Capacitance Match SMPS, audio and telecom Check correct winding position on bobbin

TR Turns Ratio and Phasing Most, but usually not line Check W|nd|ngsphoa|1;/;ait§orrect turns and
TRL Turns Ratio by Inductance frequency Check windings have correct turns
LVOC Low Voltage Open Circuit Usually line frequency Check secondary turns and phasing

IR Insulation Resistance All Check winding'isolati'on, check where safety

is not involved
GBAL General Longitudinal Balance Check common mode reiection ratio
LBAL Longitudinal Balance )
ILOS Insertion Loss Check power lost within the transformer
RESP Frequency Response . Check power lost vs. frequency
RLOS Return Loss Audio & telecom Check power lost within the transformer
Z Impedance . .

B Impedance with Bias Current Check impedance at a given frequency
ANGL Impedance Phase Angle Check phase angle of complex impedance
PHAS Interwinding Phase Angle Measuring & signal Check phase of voltage between windings

N . Transformers with variable Adjust transformer parameter to desired
TRIM Trimming Adjustment . .
/ trimmable components value during test
ouT Output to User Port Perform external switching as part of test
program
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AT SERIES TESTS
ADDITIONAL TESTS (AT3600 ONLY)H

TEST DESCRIPTION TRANSFORMER APPLICATION REASON FOR TEST
MAGI Magnetizing Current . Check primary turns and correct core
Usually line frequency material properly assembled
VOC Open Circuit Voltage Check secondary turns and phasing
HPDC Hi-pot (DC) All and especially those . . .
HPAC Hi-pot (AC) used for safety insulation Check high voltage safety insulation
SURG Surge Stress Test All, espeplally'those with Check inter-turn insulation, identify shorted
fine wire turns
WATT Wattage Line frequency Right grade of correct!y assembled core
material
STRW Stress Wattage Line frequency and high Check |ntegr_|ty of mtgr-turn !n§ulat|on,
frequency magnetic material and joints
ILK Leakage Current Al |solartrl1r;%,i:;pemally Check for leakage of line current to ground

ADDITIONAL TESTS (AT3600 + AC INTERFACE ONLY

TRANSFORMER APPLICATION

REASON FOR TEST

TEST DESCRIPTION
MAGX | using Exiemal AC Sorce
VOCX Usiigelgxg:ﬁ:ilt,&/g |tsa3l? rce
WATX Using Ex\t/grarrgal‘%c Source
STRX Usingslél;((atZ?n\;\/la:gggource

Higher power transformers,

usually line frequency

Check primary turns and correct core
material properly assembled

Check secondary turns and phasing

Right grade of correctly assembled core
material

Check integrity of inter-turn insulation,
magnetic material and joints
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AT FiXTUuRES

FIXTURE SYSTEM INTRODUCTION

Reliable high-speed testing of any electrical component requires both a good test instrument and an effective quick
connection to the device under test. A wide variety of blank fixtures, fixture kits and ready-to-test standard fixtures are
available from Voltech and described briefly here. Each fixture kit is supplied with a comprehensive guide to fixture
construction and connector choice. For the latest detailed information, contact your Voltech supplier or visit our website
at www.voltech.com.

A. FIXTURE PLATE
“ . Designed for mounting existing fixtures (such as

Automech blocks) to an AT series tester. The Voltech
fixture plate comprises:

e Base plate (including contacts) with cover.
e Test piece interface plate.

Part no. 91-184

B. Custom FIXTURE KIT

A kit of parts for constructing your own fixtures.
Interconnecting wire, test probes or clips and a drilling
template will also be required. The Voltech custom
fixture kit comprises:

Base plate (contacts) with cover.
Test piece interface plate.

Probe housing box.

Bezel.

Guides (12 off).

Part no. 91-185

Drilling templates are also available.

C.PRE-DRILLED KITS
Available in a number of standard pitches suited to

through-hole mounting transformers, these kits are
supplied ready-drilled for you to insert and wire up your
choice of suitable spring probes.

RM kit. Part no. 91-201
0.1” kit. Part no. 91-187
0.15” kit. Part no. 91-199
5.0mm kit. Part no. 91-200
0.2” kit. Part no. 91-198

To make a complete fixture, you will also need a
custom fixture kit (part no. 91-185), a clamp, spring
probes and wire. All are available from Voltech.
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AT FiXTUuRES

D. KELVIN FIXTURES

These patented fixtures are a complete solution for
many through-hole mounting transformers. 4-wire
Kelvin connection is made directly to the transformer
pin for optimum test accuracy. 4mm sockets are
provided that can be used with other Voltech
accessories to make connection to flying leads and
tags.

0.15” Kelvin fixture. Part no. 91-233
3.75mm Kelvin fixture. Part no. 91-232
5.0mm Kelvin fixture. Part no. 91-189
0.2” Kelvin fixture. Part no. 91-228

E. 40 SOCKET FIXTURE

A fixture board fitted with 40 4mm sockets. 20 red
(power) and 20 black (sense). The sockets are wired to
the 40 contacts that align with the tester's 40 nodes.
This complete fixture may be used for convenient wiring
to existing fixtures or as a means of connecting flying
leads and clips for use in developing test programs or
testing small quantities.

Part no. 91-186
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AT TesT OPTIONS
CTY, R - ConTINUITY AND RESISTANCE TEST OPTIONS —

AT Series R

Tester

R1 represents the resistance of the copper
wire used to wind the transformer. When
current flows in the winding, the resistance
causes losses in the winding (IR losses),
which cause undesirable heating within the
transformer.

In addition, the winding resistance causes a
voltage drop in the winding when current flows,
causing the output voltage to fall with
increasing load.

The continuity test should be used as the first test in the
program to check that the transformer has been inserted
correctly into the test fixture. The continuity test is faster
than the DC resistance test, but the same limit is applied
to every winding, and therefore CTY is suitable for finding
only major winding defects.

The DC resistance test also checks for connection
between the transformer and the test fixture, but it does
this on a winding-by-winding basis. It is used to check
each winding for manufacturing faults such as incorrect
wire gauge or poor termination.

MEASUREMENT CONDITION S

For either test, the winding resistance is calculated by
measuring the voltage across and the current through a
winding. For a specified resistance of greater than
10kQ, the test signal is a fixed 8.0V dc voltage. Up to and
including 10kQ, a programmable current source is used.

For continuity, one test limit is set for all the windings on
the transformer, so the test limit must be chosen to be
higher than the resistance of the biggest winding. 10kQ is
the value that should be used for optimum speed of the
continuity test.

Test Measurement Range Basic Accuracy
CTY 10kQ to 10MQ n/a
R 10pQ to 10MQ 0.1%

__

To order continuity, ask for CTY and for DC Resistance ask for R on your order form.
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AT TEeEsT OPTIONS
R2 — DC Resistance MaTcH TesT OpTion IR

R1 and R2 represent the resistance of
the copper wire used to wind the

| : N transformer. When current flows in the

windings, the resistance causes
R1 \_ losses in the windings (IR losses),
AT Series K AT Secondary which cause undesirable heating
Tester measurements within the transformer.
R2 :\—

In addition, the winding resistance
I o causes a voltage drop in the winding

I—/' when current flows, causing the output

voltage to fall with increasing load.

The DC resistance match test — as opposed to an ordinary  value of the resistances may be of less importance to the
DC resistance measurement (R) - is used on audio and performance of the transformer than the match between
telecommunications transformers, where it is important  two resistances.

that the resistance of different pairs of windings is

controlled and matched to a specified ratio. The absolute

MEASUREMENT CONDITION S H

To measure DC resistance match, the tester makes two By adding further DC resistance match tests to the test
DC resistance measurements (see the R test) and program, any number of DC resistances can be tested for
compares the two results. Limits for the match of the two  match.

measured resistances may be set in terms of the ratio

between them (e.g. 1:1 £ 5%).

Test Measurement Range Basic Accuracy
R2 1:1000 to 1000:1 0.2%

__

To order DC resistance match, ask for R2 on your order form.
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AT TEST OPTIONS

LS, LP - SERIES AND PARALLEL INDUCTANCE TEST OPTIONS

Ls
AT Series —
Tester

Rp
Rs

Inductance is the electrical parameter
that is commonly used to check that a
high frequency transformer has been
constructed according to its design and
that it will operate properly in use.

The inductance of a winding is
determined by the number of turns and
the construction and dimensions of the
core materials; it may also vary with
test conditions such as voltage and
frequency.

The series and parallel inductance tests are used when
testing signal, pulse, switched mode and similar
transformers with ferrite type cores, where the inductance
remains the same from small signals up to the operating
conditions.

Faults in numbers of turns, core material and core gapping
may be determined using this test.

For line frequency iron cored transformers where the
inductance varies rapidly with voltage a magnetizing
current test (MAGI) is recommended.

MEASUREMENT CONDITION S

To measure inductance, the tester applies an ac voltage
across the selected windings, and measures the voltage
across, and the current through, the winding.

Using harmonic analysis, the measured voltage is divided
by the current to obtain the complex impedance from
which the inductance is extracted.

Test
LS and LP

Measurement Range
1nH to 1MH

Test Voltage
TmV to 5V

Generally, it is not necessary to measure the inductance
at the normal operating conditions of the transformer,
which could involve, for example, hundreds of volts. This
is because the core material can normally be assumed to
behave linearly in the operating region, and the inductance
measured at a low level represents the inductance that will
appear in use.

Test Frequency
20Hz to 3MHz

Basic Accuracy
0.05%

To order, ask for LS for series inductance and/or LP for parallel inductance on your order form.
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AT TEST OPTIONS

LSB, LPB - Series AND PARALLEL INDUCTANCE WITH BiAs TEST OPTIONS

AT Series
Tester

Rp

Rs

Inductance is the electrical parameter that is
commonly used to check that a high
frequency transformer has been constructed
according to its design and that it will
operate properly in use. As well as
operating with ac  signals, some
transformers and chokes are designed to
operate with a dc bias current flowing in a
winding.

The inductance of a winding is determined
by the number of turns and the construction
and dimension of the core materials; it may
also vary with test conditions such as

Lp

The series and parallel inductance tests are used with dc
bias when testing transformers with ferrite type cores that
carry a significant dc bias current in normal operation.
Such transformers and chokes are common in switched
mode power conversion circuits.

voltage and frequency.

Faults in numbers of turns, core material and core gapping
may be determined using this test.

For line frequency iron cored transformers where the
inductance varies rapidly with voltage a magnetizing
current test (MAGI) is recommended. See also the LS and
LP tests for testing transformers where a dc bias current is
not required.

MEASUREMENT C ONDITION S/ —

To measure inductance with dc bias, the tester first
applies and stabilizes the dc bias current and then applies
an ac voltage across the selected winding. The tester
measures the voltage across, and the current through, the
winding.

Using harmonic analysis, the measured voltage is divided
by the current to obtain the complex impedance from
which the inductance is extracted.

Test
LSB and LPB

DC Bias
1mA to 400mA
(1mA to 1A, ATi)

—

Measure Range
1nH to 1MH

Generally, it is not necessary to measure the inductance
at the normal operating conditions of the transformer,
which could involve, for example, hundreds of volts or
several amps of bias. This is because the core material
can normally be assumed to behave linearly in the
operating region, and the inductance measured at a low
level represents the inductance that will appear in use.

Test Voltage
1mV to 5V

Test Frequency Basic Accuracy
20Hz to 3MHz 0.05%

To order the series inductance with dc current bias test, ask for LSB on your order form.
To order the parallel inductance with dc current bias test, ask for LPB on your order form.
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AT TEST OPTIONS

LL, LLO — LeAkAGE INDUCTANCE, LEAKAGE INDUCTANCE WITH OFFSET TEST OPTIONS

Due to imperfections in the
coupling between windings,
a short-circuited transformer
acts as if there is inductive
impedance in series with the
winding.

Leakage L

Winding R

AT Series
Tester

This impedance is known as
the leakage inductance. Low
leakage inductance implies
good coupling; high leakage

inductance, poor coupling.

AT Secondary
measurement

Leakage inductance is important in many transformer
designs such as switching power supply power
transformers and electronic lighting ballasts.

MEASUREMENT CONDITIONS

Leakage inductance is tested by measuring the

The test is used to ensure that the windings and core have
been positioned correctly.

The tester compensates for the impedance of wiring and

inductance of a primary winding when one or more
secondary windings are shorted out. (See also the LS
test). Typically, the impedance to be measured is very
small, so a constant current ac test signal is used to
provide stable, accurate results over a broad range of
values.

other connections in the shorted path during a leakage
inductance test, but when measuring a leakage
inductance below 1uH it may not be possible to properly
compensate for all parasitic effects. In this case an offset
inductance may be specified during programming. (LLO
test option only).

The short circuit can be applied automatically by the tester
without using any external switches or components.

TEST SPECIFICATIO N —

Test Measurement Range Test Current Test Frequency Basic Accuracy
LL, LLO 1nH to 1kH 20uA to 100mA 20Hz to 3MHz 0.1%
LLO Offset Range: —1H to +1H in 1nH steps

_—

To order the leakage inductance test, ask for LL on your order form.
To order the leakage inductance test with user offset, ask for LLO on your order form.

U.S.A. Tel: +1 239 437 0494 Fax: +1 239 437 3841 E-mail: sales@voltech.com
Europe Tel: +44 (0)1235 834555 Fax: +44 (0)1235 835016 E-mail: sales@voltech.co.uk

86-226/8 © 2002 Voltech Instruments www.voltech.com Page 9 of 40



AT TEST OPTIONS

L2 — INDUCTANCE MATCH TEST OPTION

[ —

The inductance of a winding is
determined by the number of
turns and the construction and

dimension of the core materials;
L1 '\_ it may also vary with test
AT Series K AT Secondary conditions such as voltage and
T e frequency. See the LS and LP
Tester L = tests.
K Windings consisting of the same

— .

number of turns and wound on
the same core should have the
same inductance value.

The inductance match test — as opposed to an ordinary
inductance measurement (LS or LP) - is used on power
conversion, audio and telecommunications transformers
where it is important that the inductance of different pairs

of windings is controlled and matched to a specified ratio.
The absolute value of the inductances may be of less
importance to the performance of the transformer than the
match between two inductances.

MEASUREMENT CONDITIONS H—

To measure inductance match, the tester makes two
series inductance measurements (see the LS test) and
compares the two results. Limits for the match of the two
measured inductances may be set in terms of the ratio
between them (e.g. 1:1 £5%).

Test Measurement Range
L2 1:10000 to 10000:1

Test Voltage
1mV to 5V

By adding further inductance match tests to the program
any number of inductances can be tested for match.

Test Frequency
20Hz to 3MHz

Basic Accuracy
0.1%

To order the Inductance Match test, ask for L2 on your order form.
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AT TEST OPTIONS

RLS, RLP - EQuIVALENT SERIES AND PARALLEL RESISTANCE TEST OPTIONS!

The equivalent ac resistance of a winding
may be different to that measured at dc.
| The resistive part of the complex winding

L impedance will vary with frequency due to
S skin and proximity effects.
AT Series — Rp Lp The transformer I°’R losses will then be
Tester different to those calculated using the DC
Rs resistance.

The equivalent series or parallel resistance test is used to  The measurement of ac resistance at a particular
determine the ac equivalent resistances of a transformer.  frequency helps to ensure that the winding has been
As opposed to the dc resistance test, R, which uses dc  correctly wound and with the correct gauge of wire.
voltages, the RLS and RLP tests apply ac voltages at a

specified voltage and frequency.

MEASUREMENT CONDITION S/

To measure equivalent resistances, the AT3600 applies by the current to obtain a complex impedance from which
an ac voltage across the selected winding, and measures  the equivalent series and parallel resistances are
the voltage across and the current through the winding.  obtained.

Using harmonic analysis, the measured voltage is divided

TEST SPECIFICATION ——————————

Test Measurement Range Test Voltage Test Frequency Basic Accuracy
RLS, RLP 10pQ to 10MQ 1mV to 5V 20Hz to 3MHz 0.05%

To order the Equivalent Series Resistance test, ask for RLS on your order form.
To order the Equivalent Parallel Resistance test, ask for RLP on your order form.
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AT TesT OPTIONS

When a transformer is energized, the changing
magnetic field in the core causes two types of
| . losses:- hysteresis losses and eddy current

I losses. The total of these losses can be
represented on the equivalent circuit of a
Rs H transformer by a resistance associated with the

AT Series
Tester

inductance of the winding.

For this equivalent circuit the Quality Factor Q

Ls is defined as:

: Q = wLs where ® = 2xf
| 7 ’ Rs

For a given inductance, the lower the
equivalent series resistance, the higher is the
value of Q, i.e. the 'better' the coil.

The Q factor test would normally be used for signal, pulse A Q Factor test will help to determine that the correct wires
and switched mode power transformers, where the normal  and cores have been correctly assembled for the part
operating conditions require only small excursions of the  under test.

B-H curve, never extending beyond the linear region.

MEASUREMENT CONDITION S/

To measure Quality Factor, the tester applies an ac  harmonic analysis, the measured voltage is divided by the
voltage across the selected winding, and measures the current to obtain a complex impedance from which the
voltage across and the current through the winding. Using  Quality Factor is obtained.

TEST SPECIFICATION ——

Test Measurement Range Test Voltage Test Frequency Basic Accuracy
QL 0.001 to 1000 TmV to 5V 20Hz to 3MHz 0.5%

———I

To order the Quality factor test, ask for QL on your order form.
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AT TesT OPTIONS

‘Dissipation factor’ or ‘tand’ is most often used
as a measurement of the losses in a capacitor.

| N It is analogous to ‘Q’ for an inductor.
' For this equivalent circuit the Quality Factor Q
is defined as:
. Rs
AT Series ) _
D= _Rs (where o = 2nf)
Tester C 1/ Cs

For a given capacitance, the lower the

| ' /= equivalent series resistance, the lower is the
value of D, i.e. the 'better' the capacitor.

The Dissipation factor test, D, would normally be used on  Please note that although it is possible to program this test
capacitors of all types. from the PC Editor, it is not possible to place a capacitor
A dissipation factor test will help to determine that the on the schematic.

correct dielectric material has been used and that the

capacitor has been correctly assembled.

MEASUREMENT CONDITION S

To measure the Dissipation Factor, the tester applies an  Using harmonic analysis, the measured voltage is divided
ac voltage across the capacitance, and measures the by the current to obtain a complex impedance from which
voltage across and the current through the capacitance. the Dissipation Factor is obtained.

TEST SPECIFICATION ———

Test Measurement Range Test Voltage Test Frequency Basic Accuracy
D 0.001 to 1000 1mV to 5V 20Hz to 3MHz 0.5%

_——I

To order the Dissipation factor test, ask for D on your order form.
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AT TesT OPTIONS
(C — INTERWINDING CAPACITANCE TEST OpTioN IR

AN

AT Series
Tester

L N\ —

Capacitance occurs in transformers due to
the physical proximity of, and electrostatic
coupling between, different turns of wire.

In general, the capacitance is distributed
between different layers within a winding,
and between the outside layer of one
winding and the inside layer of the next.
Although the capacitance is distributed
across windings, it is usually represented by
a simple equivalent circuit showing a single
capacitance from one winding to the next.

An interwinding capacitance test can be used to check for
correct winding position and to check for the correct
insulation thickness between windings where isolation
between primary and secondary windings is important.

The test can be used to check for capacitance between
windings where, for example, too large a capacitance may
couple unwanted noise signals between power and control
circuits.

MEASUREMENT CONDITION S

To measure capacitance, the tester applies an ac voltage
between the windings to be tested, usually with all taps on
each winding shorted together. It then measures the
voltage between the windings, and the resulting current.
Dividing the voltage by the current gives the interwinding

Test
C 100fF to 1mF

Measurement Range Test Voltage

1mV to 5V

———I

impedance, from which the capacitance is extracted using
harmonic analyses.

Capacitance is measured as part of a complex
impedance. The AT Series testers use a parallel
equivalent circuit for capacitance measurements.

Test Frequency
20Hz to 3MHz

Basic Accuracy
0.1%

To order the Interwinding Capacitance test, ask for C on your order form.
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AT TEST OPTIONS

C2 — INTERWINDING CAPACITANCE MATCH TEST OPTION

AN

N
P,
AT Series -
Tester ’j
I —— —

—

Capacitance occurs in transformers due to
the physical proximity of, and electrostatic
coupling between, different turns of wire.

In general, the capacitance is distributed
between different layers within a winding,
and between the outside layer of one
winding and the inside layer of the next.
Although the capacitance is distributed, it is
usually represented by a simple equivalent
circuit showing a single capacitance from
one winding to the next.

The capacitance match test — as opposed to an ordinary
capacitance measurement (C) - is used on power
conversion, audio and telecommunications transformers
where it is important that the capacitance between
different pairs of windings is controlled and matched.

Mismatched capacitances may couple unwanted noise
signals from one winding to another or ground. The test
will determine if one winding has been placed incorrectly
or if the wrong thickness of insulation has been used.

MEASUREMENT CONDITION S

To measure capacitance match, the tester makes two
capacitance measurements (see the C test) and compares
the two results. Limits for the match of the two measured
capacitances may be set in terms of the ratio between
them (e.g. 1:1 £5%).

TEST SPECIFICATIO N e —

Test Measurement Range Test Voltage
Cc2 1:1000 to 1000:1 1mV to 5V

__

By adding further capacitance match tests to the program
any number of interwinding capacitances can be tested for
match.

The AT Series testers use a parallel equivalent circuit for
capacitance measurements.

Test Frequency Basic Accuracy
20Hz to 3MHz 0.2%

To order the Interwinding Capacitance Match test, ask for C2 on your order form.

U.S.A. Tel: +1 239 437 0494 Fax: +1 239 437 3841 E-mail: sales@voltech.com
Europe Tel: +44 (0)1235 834555 Fax: +44 (0)1235 835016 E-mail: sales@voltech.co.uk
86-226/8 © 2002 Voltech Instruments www.voltech.com Page 15 of 40



AT TEeEsT OPTIONS
TR — Turns RATIO AND PHASING TesT OpTioN IR

Applying an ac voltage to the
primary of the transformer will
produce an ac voltage in the

secondary. Turns ratio describes

the voltage ratio of the measured

AT Serles AT Secondary \;crnllct)?ﬁeers from one winding and
Tester measurements :

‘ The secondary voltage may be in

phase with the primary voltage or

it may be anti-phase depending

on the winding and the
® ® termination of the windings.
QU é”g Qv In phase
[ d
Qv %”g UQ Anti-phase
L]

The turns ratio test is used to confirm that windings have  transformers where the normal operating conditions
the correct ratio of turns between them, and that the require only small excursions of the B-H curve, never
phasing of the windings is correct. This test is the extending beyond the linear region.

preferred test for signal, pulse and switched mode power

MEASUREMENT CONDITIONS R

To measure turns ratio, a test source is applied to one by dividing one measured voltage by the other, and
winding, the energized winding. The voltages across two  making a compensation for the effects of winding
other windings (one of which may be the energized resistance.

winding) are measured. The turns ratio is then measured

TEST SPECIFICATION L —

Test Measurement Range Test Voltage Test Frequency Basic Accuracy
TR 1:100,000 100,000:1 1mV to 5V 20Hz to 3MHz 0.1%

To order the Turns Ratio and Phasing test, ask for TR on your order form.

U.S.A. Tel: +1 239 437 0494 Fax: +1 239 437 3841 E-mail: sales@voltech.com
Europe Tel: +44 (0)1235 834555 Fax: +44 (0)1235 835016 E-mail: sales@voltech.co.uk
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AT TEST OPTIONS

TRL — TurNs RATIO BY INDUCTANCE TEST OPTION

The correct ratio of the number of
turns on one winding to the
number of turns on another
winding is important for the proper

AT Series
Tester

AT Secondary
measurements

operation of any transformer.

The turns ratio is often determined
by calculating the ratio of the
voltages produced across the
windings (the TR test), but it can

also be determined from a
measurement of the two winding
inductances.

The inductance of a winding is
proportional to the number of
turns squared:

Lo N?
and the turns ratio can thus be
calculated as the square root of

The turns ratio by inductance test is used on transformers
that have poor coupling between windings and where a
turns ratio by voltage (TR) test may not produce the
expected result.

For example, transformers for electronic lighting ballasts
are often deliberately wound to have relatively large

the inductance ratio.

values of leakage inductance. During voltage TR testing,
some of the voltage will appear across the leakage
inductance and alter the result.

The TRL test is not effected by leakage inductance and
other parasitic components in this way.

MEASUREMENT C ONDITION S/ —

To measure turns ratio by inductance, two inductance
measurements are made - one on each winding. The
same voltage (at the specified amplitude and frequency) is
applied to each winding in turn and the inductance of each

Test
TRL

Measurement Range
1:100 100:1

Test Voltage
1mV to 5V

is determined from the measured voltage and current
using harmonic analysis. The turns ratio is then calculated
as the square root of the ratio of the inductances.

Test Frequency
20Hz to 3MHz

Basic Accuracy
0.1%

To order the Turns Ratio by Inductance test, ask for TRL on your order form.

U.S.A. Tel: +1 239 437 0494 Fax: +1 239 437 3841 E-mail: sales@voltech.com
Europe Tel: +44 (0)1235 834555 Fax: +44 (0)1235 835016 E-mail: sales@voltech.co.uk
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AT TEST OPTIONS

LVOC — Low VoLTAGE OPEN CIRCUIT TEST OPTION

Open circuit voltage is the
voltage appearing across a

) -~ secondary winding when the
| [ e

\ primgry is energized at a

oV T AT Secondary specified  voltage and

AT Series measurement ;r?gg?g;:é/,. with the secondary
Ve (i) Phasg correct The voltage is dependent not
= T /_ OV~ Phase incorrect only on tr?e turns pratio of the

| L » & transformer, but also on the

voltage drop in the primary
winding due to magnetizing
current.

Low open circuit voltage measurements utilise the low A low open circuit voltage test is thus used to confirm the
voltage, high frequency generator of the AT testers to  turns ratio between windings and phasing of windings on a
measure the output voltage of transformers over a wide transformer.

frequency range. See also the TR, TRL, VOC and VOCX tests.

The LVOC test can be used in place of a turns ratio test to

set limits in terms of output voltage rather than turns ratio.

MEASUREMENT CONDITION S/

Open circuit voltage is measured by applying an ac test measurement. Generally, the ac rms is used, but the dc
voltage to a selected winding (usually a primary winding), = measurement could be used if, for example, the
and measuring the resulting voltage produced on another  transformer under test is fitted with a rectifying diode.
winding.

The AT Series tester takes measurements using either a

normal ac (rms) measurement or a dc (mean)

Test Measurement Range Test Voltage Test Frequency Basic Accuracy
LvOC 100uV to 650V 1mV to 5V 20Hz to 3MHz 0.1%

(100pV to 5V, ATi)

To order the Low Voltage Open Circuit test, ask for LVOC on your order form.
U.S.A. Tel: +1 239 437 0494 Fax: +1 239 437 3841 E-mail: sales@voltech.com
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AT TEST OPTIONS

IR — INSULATION RESISTANCE TEST OPTION

Transformer windings are often insulated
from each other and from the core by
insulating tape, enamel on the wire or by
plastic moulding on the bobbin.

The 'quality’ of the insulation can be assessed

AT Series H by applying a DC voltage across the

Insulation
I ~ A

— insulation and measuring the resistance. The
Tester voltage applied is usually greater than the
voltage that the insulation will see in normal
use.

L \, —

An insulation Resistance check is recommended as good insulation between separate windings, or between a
practice for most transformers to check the integrity of the  windings, or between a winding and a screen.

MEASUREMENT C ONDITION S/ —

To measure insulation resistance, the tester applies a dc = The voltage and current are measured; dividing the
voltage between two groups of windings with the windings  voltage by the current gives the insulation resistance. The
in each group being shorted together. Each group may voltage should normally be set to just greater than twice
contain as many windings as you wish. the peak working voltage of the winding.

Test Measurement Range Test Voltage Test Frequency Basic Accuracy

IR 1MQ to 100GQ 100V to 7kV DC 1.0%
(1IMQ to 10GQ on ATi)  (100V to 500V on ATi)

__

To order the Insulation Resistance test, ask for IR on your order form.

U.S.A. Tel: +1 239 437 0494 Fax: +1 239 437 3841 E-mail: sales@voltech.com
Europe Tel: +44 (0)1235 834555 Fax: +44 (0)1235 835016 E-mail: sales@voltech.co.uk
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AT TEesT OPTIONS
GBAL - GENERAL LONGITUDINAL BALANCE TEST OPTION — .

Rs Longitudinal balance is a measure

| | >N i I p of the common mode rejection

ratio (CMRR) of a transformer.
. That is, the ability of the
AT Series| vin : : transformer to reject unwanted
Tester |[Vout1 _: i noise signals that are common to
R both input terminals with respect to

| [ 9 N S IEEE 455 a common point.
An ideal transformer would have

Fixture ; é T infinite CMRR (Vout1 = 0). In
Vout 2 :
Transformer " ou practice differences in symmetry of

Fixture transformer construction mean that
Transformer input common mode signals
" appear as unwanted output
voltages.
Vin _ Vout1 . || ) RL
TVout 2 See also the LBAL test.

| Do FCC 68.310

The general longitudinal balance test — as opposed to the  telecommunications transformers to the standards
standard longitudinal balance test LBAL - is used to IEEE455 and FCC 68.310 and wherever similar
confirm the longitudinal balance (or CMRR) of audio and  connection methods are specified.

MEASUREMENT CONDITIONS

The source and load resistors (Rs and R.) and the General Longitudinal balance is calculated as the ratio:
measuring transformer are connected to the transformer

under test as shown. This may be done automatically GBAL =20 log |(Vout2/Vout1)|

using the tester's OUT test.

The voltages Vout1 and Vout2 are measured whilst Vin is  The tester can automatically scale the result if a scaled
held constant. The ratio of these two voltages reflects the  measuring transformer is used.

transformer under test's ability to reject common mode

voltages.

Test Measurement Range Test Voltage Test Frequency Basic Accuracy
GBAL 0 dB to 100 dB 1mV to 5V 20Hz to 3MHz 0.5dB

——_

To order the General Longitudinal Balance test, ask for GBAL on your order form.

U.S.A. Tel: +1 239 437 0494 Fax: +1 239 437 3841 E-mail: sales@voltech.com
Europe Tel: +44 (0)1235 834555 Fax: +44 (0)1235 835016 E-mail: sales@voltech.co.uk
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AT TEesT OPTIONS
LBAL - LonGITuDINAL BALANCE TEST OPTION e —

I—\ Rs Longitudinal balance is a measure

[ | P of the common mode rejection ratio

: — (CMRR) of a transformer. That is,

A . RL the ability of the transformer to

AT Series Vin Rs || IVOUH reject unwanted noise signals that

Tester _| : i I are common to both input terminals
E with respect to a common point.

| ! » . An ideal transformer would have
infinite CMRR (Vout1 = 0). In

Rs practice differences in symmetry of

4: e transformer construction mean that

input common mode signals

Vin H RL TVout 2 appear as unwanted output
Rs voltages.

4: See also the GBAL test.

The longitudinal balance test is used to confirm the CMRR  ensures that the transformer will reject common mode
of audio and telecommunications transformers that are noise signals as required in use. Faults in the placement
designed to be connected to a balanced line. The test of windings or core may be detected using this test.

MEASUREMENT CONDITIONS H

The source and load resistors (Rs and RL) are connected Vout1 is recorded, then the same Vin is applied as a
to the transformer - this may be done automatically using  normal input voltage and the output Vout2 is recorded.

the tester's OUT test. Then two measurements are Longitudinal balance is calculated as the ratio:

performed using the circuits above which the tester

automatically configures. First the test voltage Vin is LBAL = 20 log |(Vout2/Vout1)|

applied as a common mode signal and the output voltage

Test Measurement Range Test Voltage Test Frequency Basic Accuracy
LBAL 0 dB to 100 dB 1mV to 5V 20Hz to 3MHz 0.5dB

To order the Longitudinal Balance test, ask for LBAL on your order form.

U.S.A. Tel: +1 239 437 0494 Fax: +1 239 437 3841 E-mail: sales@voltech.com
Europe Tel: +44 (0)1235 834555 Fax: +44 (0)1235 835016 E-mail: sales@voltech.co.uk
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AT TEST OPTIONS

ILOS - INSERTION LOSs TEST OPTION

The insertion loss is a measure of

| N\ Rs the power lost by a transformer
L relative to the maximum theoretical
. power that the transformer could

AT Serles Vin transmit to a given load.
Tester Vout Core and winding resistance
losses mean that some power is
I ~ always consumed by a
|—/ transformer, reducing the power

available to the load from the
theoretical maximum.

The insertion loss test is used to check the power loss of  helps to ensure that the transformer has been assembled
audio and telecommunications transformers. The test properly using the correct core and winding materials.

MEASUREMENT CONDITION S H

The source and load resistors (Rs and RL) are connected  The ratio of actual to theoretical power loss is calculated
to the transformer under test as shown. This may be done  using the formula:

automatically using the tester's OUT test.

The tester applies the specified voltage, Vin and the ILOS = 10log (Vin2 RL / 4 Vout® Rs)

voltage Vout is measured.

Test Measurement Range Test Voltage Test Frequency Basic Accuracy
ILOS -100dB to +100dB 1mV to 5V 20Hz to 3MHz 0.5dB

_—_

To order the Insertion Loss test, ask for ILOS on your order form.

U.S.A. Tel: +1 239 437 0494 Fax: +1 239 437 3841 E-mail: sales@voltech.com
Europe Tel: +44 (0)1235 834555 Fax: +44 (0)1235 835016 E-mail: sales@voltech.co.uk
86-226/8 © 2002 Voltech Instruments www.voltech.com Page 22 of 40



AT TEST OPTIONS

RESP - FrREQUENCY RESPONSE TEST OPTION

| I

L —~

Rs
AT Series| ;,
Tester Vout

Frequency response is a measure
of how the power lost by a
transformer (inserted into an
impedance matched transmission
system) varies with frequency.

For an ideal transformer, there
would be no power loss. In a real
transformer, the power loss
increases at low and high
frequencies due mainly to the
effects of the magnetising and

(dB)

leakage impedances respectively.

Insertion Loss

abh wWN 20

LN

Frequency »

The frequency response test is used to check the power
loss against frequency of audio and telecommunications
transformers. The test helps to ensure that the transformer
has been assembled properly using the correct core and

winding materials and that it meets

specification.

its published

MEASUREMENT C ONDITION S/ ——

The frequency response test consists of up to 20 insertion
loss (ILOS) tests repeated at high speed over a range of
user defined frequencies.

The source and load resistors (Rs and RL) are connected
to the transformer under test as shown. This may be done
automatically using the tester's OUT test.

The first test is made at a reference frequency that is
usually near the middle of the band of frequencies of
interest. The tester applies the specified voltage Vin, and
measures the voltage Vout. Further measurements of

Test
RESP

Measurement Range
-100dB to +100dB

__-

Test Voltage
1mV to 5V

Vout are then made at the chosen frequencies using the
same Vin. For each frequency, the insertion loss in dB
relative to the insertion loss at the reference frequency is
calculated.

The result of a RESP test is the single ILOS measurement
(in relative dB) that is either closest to the specified limits
(if all measurements are inside the limits) or furthest away
from the limits (if any measurement is outside the limits).

Test Frequency
20Hz to 3MHz

Basic Accuracy
1.0dB

To order the Frequency Response test, ask for RESP on your order form.

U.S.A. Tel: +1 239 437 0494 Fax: +1 239 437 3841 E-mail: sales@voltech.com
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AT TEST OPTIONS

R

LOS - RETURN Loss TEST OPTION

[ | T

The return loss is a measure of

| \ the impedance mismatch
I between the transformer and a

. —_— transmission line.
AT Series Impedance Z, H If the impedances are not the
same, some signal power is
Tester reflected or returned to the

T _ transmission line instead of
| / being coupled through the

transformer.

The return loss test is used to check the impedance of test helps to ensure that the transformer has been
audio and telecommunications transformers that are to be  assembled properly using the correct core and winding
used with transmission lines of specified impedance. The  materials.

MEASUREMENT CONDITION S H

The load resistor (RL) is connected to the transformer  The return loss is calculated using the formula:

under test as shown. This may be done automatically

using the tester's OUT test. RLOS = 20log (|ZR +21/ |zr -2 )

The tester applies the specified voltage and, using

harmonic analysis, measures the combined impedance of  Where Zr is the specified transmission line impedance.

the transformer and load resistor.

Test Measurement Range Test Voltage Test Frequency Basic Accuracy
RLOS -100dB to +100dB 1mV to 5V 20Hz to 3MHz 0.2%

To order the Return Loss test, ask for RLOS on your order form.

U.S.A. Tel: +1 239 437 0494 Fax: +1 239 437 3841 E-mail: sales@voltech.com
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AT TEST OPTIONS

Z & ZB - IMPEDANCE TEST OPTIONS!

The impedance of a transformer
is usually complex, that is it

| | N consists of real (resistive) and

inductive or capacitive (imaginary)

: . parts. The total impedance at a

AT Series L=z e specified frequency is the vector
Tester sum of these parts.

Z=1 (R*+X?)

| ~
|—/ Where R and X are the real and

imaginary parts of the total
impedance.

The impedance test checks the impedance of audio and to ensure that the transformer has been assembled
telecommunications transformers that are to be used with  properly using the correct core and winding materials.
transmission lines of specified impedance. The test helps

MEASUREMENT CONDITION S H

The load resistor (RL) is connected to the transformer The tester applies the specified voltage (and bias current
under test as shown. This may be done automatically for ZB) and, by measuring both the applied voltage and
using the tester’s OUT test. the resulting current, the total impedance is calculated.

Test Measurement Range Test Voltage Test Frequency Basic Accuracy
z 1mQ to TMQ 1mV to 5V 20Hz to 3MHz 0.2%
ZB 1mQ to TMQ 1mV to 5V 20Hz to 3MHz 0.2%
ZB dc bias current 1mA to 400mA (AT3600)

1mA to 1A (ATi)

To order the Impedance test, ask for Z on your order form.
To order the Impedance test with bias, ask for ZB on your order form.

U.S.A. Tel: +1 239 437 0494 Fax: +1 239 437 3841 E-mail: sales@voltech.com
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AT TEST OPTIONS
ANGL — ImpEDANCE PHASE ANGLE TEST OpTIoN IR

The impedance of a winding is usually
. . complex as it consists of real (resistive) and

+ggyc“"e inductive or capacitive (imaginary) parts. The
| Rs phase angle ¢, of the complex impedance at

0z a specified frequency is:
AT Series AN o=tan" (X/R)

Tester resistive
Cp_L Lp Where R and X are the real and imaginary
| - parts of the complex impedance.
-90° - See also the impedance test, Z, which
capacitive

measures the magnitude of the impedance:

Z=1(R*+X?)

R e

An impedance phase angle test may be performed on any  Measuring the phase angle of the impedance will help to
ferrite or iron cored winding, but it is an especially determine that the part has been properly assembled
important test of audio, telecommunication and other using the correct cores and the right gauge of wire.

signal components where the angle of the impedance is

important.

MEASUREMENT C ONDITION S i —

The AT Series tester applies the specified ac voltage to  measured voltage and the current flowing through the
the winding under test. Using harmonic analysis, the  winding.
phase angle of the impedance is determined from the

Test Measurement Range Test Voltage Test Frequency Basic Accuracy

ANGL -360° to +360° 1mV to 5V 20Hz to 3MHz 0.05°

___

To order the Impedance Phase Angle test, ask for ANGL on your order form.

U.S.A. Tel: +1 239 437 0494 Fax: +1 239 437 3841 E-mail: sales@voltech.com
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AT TEST OPTIONS

PHAS -

INTERWINDING PHASE ANGLE TEST OPTION

When the ac voltage across one
winding is compared to the

voltage across another, they may
+90° It ther, th
V be different in amplitude and
isec phase.
Where the turns ratio or open
vpri circuit voltage tests measure the

AT Series
Tester

amplitude of the voltages, the
PHAS test measures the phase
-90° difference  between the two
voltage waveforms.

Po Sl e

WHERE UsED I

The interwinding phase angle test is most often used on
measuring and other signal transformers where the phase
displacement of signals is important to the operation of the
complete circuit or product.

The test determines the angle, measured in degrees,
between the voltage signals across two different windings.
This is different to the polarity test incorporated into the TR
(Turns Ratio) test which can only determine (+)*® or (-)*
polarity.

MEASUREMENT CONDITION S H

The AT Series tester applies the specified ac voltage to
one winding and measures the voltage produced across
two windings, one of which may be the energized winding.

Test Measurement Range Test Voltage

PHAS -360° to +360° 1mV to 5V

—_

The phase angle between the voltages is determined
using harmonic analysis.

Test Frequency Basic Accuracy

20Hz to 3MHz 0.05°

To order the Interwinding Phase Angle test, ask for PHAS on your order form.
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AT TEST OPTIONS

TRIM - TRIMMING ADJUSTMENT TEST OPTION

Trimmable
Inductance,
Capacitance,
Resistance,
Impedance,

AT Series
Tester

Longitudinal Balance

In critical applications, or where the best
transformer performance is desired, it may
be necessary to trim a particular component
parameter to be within desired limits.

For example, small inductors may have a
section of the core ferrite that can be
screwed in or out, to trim inductance or the
quality factor, Q.

The TRIM test is wused on signal, audio and
telecommunications transformers and other components
where a means of physically adjusting a parameter is

provided. For example, the Q factor of a coil may tuned to
within specified limits by adjusting a trimmable core.

MEASUREMENT CONDITIONS

A TRIM test may be used after any low voltage test on the
tester. If the desired parameter is outside the limits
specified by that previous test, the tester halts and
provides a live display indicating which way (+)ve or (-)ve
the operator should adjust the part.

Once trimming is complete and successful the tester can
continue with the rest of the tests in the sequence.

Test
TRIM

Tests that may be TRIMmed include:

R, RLS, RLP, LS, LP, LSP, LSB, Q, D, C, TR, LL, LLO,
TR, L2, C2, GBAL, LBAL, ILOS, RLOS, Z and ZB.

Specification

As the test result being trimmed.

To order the Trimming Adjustment test, ask for TRIM on your order form.
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AT TEST OPTIONS

OUT - OuTtPuUT TO USER PORT TEST OPTION

+12V

r@ Pin 5

W
0
\_

¢——0 Drive

The AT Series testers normally make all the
necessary connections for  testing
automatically using a matrix of internal
relays.

Relay
When, for example, an external component

User ® Output such as a resistor is required for testing,
then during the test sequence the resistor
POI’t may be switched into or out of the test
circuit using an OUT test. A +12V dc power
9 8 7 6 supply ensures that everything necessary to
drive an external 12V dc relay is available.
PIN SIGNAL NAME PIN SIGNAL NAME
1 o/p  USER RELAY DRIVE 0 6 o/ USER RELAY DRIVE 1
2 olp USER RELAY DRIVE 2 7 olp USER RELAY DRIVE 3
3 olp UsSER RELAY DRIVE 4 8 olp UseR RELAY DRIVE 5
5 olp  +12V 489 | Ip Do Not Use

The OUT test is used to switch external relays at any point
in a test sequence. The user relays may in turn be used to
switch in external components such as impedance
matching  resistors  (important for audio and
telecommunications transformers) or to connect windings
in series for subsequent testing. For maximum user
convenience, the drive signals are present on the User

Port connector situated to the rear of the top of the tester,
close to the test fixture.

See also the tests for audio and telecommunications
transformers, LBAL, GBAL, ILOS, RLOS and Z.

Most types of power and many signal transformers will be
tested using the tester’s internal relay matrix to perform
switching, and an OUT test is not required for these.

MEASUREMENT C ONDITION S/ —

The OUT ‘test’ is programmed into a test sequence like
any other test. The OUT test programmes any of the six
available relay drives in any pattern desired. The drives
stay in the programmed state until another OUT test is
performed or a new part is tested.

Test
ouT

To order the OUT test, ask for OUT on your order form.

Maximum Current per Drive

80mA (Minimum 150Q relay coil resistance)

The relay drives controlled by the OUT test are designed
for switching external user supplied relays only and should
not be connected directly to the tester’s test nodes.

DC Supply
+12V £5%, 1A

U.S.A. Tel: +1 239 437 0494 Fax: +1 239 437 3841 E-mail: sales@voltech.com
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AT TEST OPTIONS

AT3600
ONLY

MAGI — MAGNETIZING CURRENT TEST OPTION —

| N\,
: e
Magnetizing
AT Series Current
Tester
|
| 7

Magnetizing current is the term used to
denote the total current that flows into the
primary of a transformer when the
transformer is energized at a specific
voltage and frequency, with the
secondaries open circuited.

Although known as the magnetizing
current, it is actually the combination of the
current required to magnetize the core and
the current required to supply the losses in
the core.

The magnetizing current test is used to confirm that a
transformer has been assembled properly, with the
appropriate number of turns, the right grade of magnetic
material for the core, and the correct air gap if required.

The magnetizing current test is the preferred test for line
frequency transformers constructed using laminated iron
cores which are designed to operate over the full extent of
the B-H curve. See also the MAGX test for higher current
measurements using an external AC source.

MEASUREMENT CONDITION S H

When making a magnetizing current measurement, the
normal test signal applied to the primary winding is the full
working voltage at the lowest working frequency.

In practice, the magnetizing current waveform may well
have a transient component following the switch-on of the
test voltage. The AT3600 uses an energizing sequence
that minimizes the transient and therefore allows for a

Test
MAGI

Measurement Range
1uA to 2A(3Apk)

Test Voltage
1to 270V

quicker measurement. For repeatable results, the AT3600
does not start measurements until the transient has
settled.

The AT3600 allows either the true rms current or the
mean-sense current to be measured.

Test Frequency
20Hz to 1500Hz

Basic Accuracy
0.1%

To order the Magnetizing Current test, ask for MAGI on your order form.

This option is available for the AT3600 only.
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AT T O fonr
EST UPTIONS ouwy

VOC — VoLTAGE OPEN CIRCUIT TEST OPTION —
Open Circuit Voltage (VOC) is
the voltage appearing across a
| N\ _ secondary winding when the
. - \ primary is energized at a
ZOVT AT Secondary specified voltage and
: measurement frequency, with the secondary

AT Serles at no load.

Tester 40V - Phase correct ™ it is d dent not
0V - Phase incorrect e voltage Is dependent no
20V / only on the turns ratio of the

— .

transformer, but also on the
voltage drop in the primary
winding due to magnetizing

Open circuit voltage measurements are the preferred tests
for line frequency transformers, designed to operate over
the full extent of the B-H curve, including the non-linear
regions. An open circuit voltage test is be used to confirm

current.

the turns ratio between winding and also the phasing of
windings on these types of transformers. See also the
VOCX, MAGI and MAGX tests.

MEASUREMENT CONDITION S

Open circuit voltage is measured by applying an ac test
voltage to a selected winding (usually a primary winding),
and measuring the resulting voltage produced on another
winding.

The AT3600 takes measurements using either a normal
AC (rms) measurement, a rectified (mean) measurement
or a DC (mean) measurement. Generally, the AC (rms)
value would be used, but the Mean Sense (rms scaled) or

DC measurement could be used if, for example, the
transformer under test is fitted with a rectifying diode.

When applying the test voltage, the AT3600 uses an
energizing sequence that allows for the fastest
measurement, while ensuring that the core does not go
into saturation during any part of the test.

Test Measurement Range Test Voltage Test Frequency Basic Accuracy
AC (rms) 100uV to 650V 1 to 270V 20Hz to 1500Hz 0.1%
'(\frii”s?;gfﬁ 1004V to 650V 110 270V 20Hz to 1500Hz 0.1%
DC (mean) 100uV to 900V 1to 270V 20Hz to 1500Hz 0.1%

To order the Voltage Open Circuit test, ask for VOC on your order form.

This option is available for the AT3600 only.
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AT3600
ONLY

HPDC & HPAC — Hi-POT AC AND DC TEST OPTIONS

Primary - GND - Secondary
| > =
AT Series o
Tester
L —
| N,

Transformers may be used to provide
isolation between dangerous line input
voltages and safe low voltage outputs.
The transformers may be separate line
frequency transformers or power or
control  transformers  inside  power
supplies and similar equipment.

To ensure user safety throughout the life
of the transformer the critical insulation
must be tested at a very high voltage. No
breakdown may occur.

A Hi-POT (High Potential), or ‘flash’ test is applied to
isolating transformers to guarantee the integrity of safety
critical insulation in accordance with international
standards. Primary to secondary insulation is always
tested, primary to core or ground or primary to core +
secondaries or core to secondaries may also be specified.

Standards often describe Hi-Pot tests at ac voltages; a dc
test at a voltage equivalent to the ac peak may be
acceptable.

MEASUREMENT CONDITION S

The AT3600 applies a voltage between two groups of
windings (or core) with the windings in each group being
shorted together. Should current flow between the groups
of windings which is above the programmed level the

Test Measurement Range Test Voltage
HPDC 1uA to 3mA 100V to 7kV
HPAC 10uA to 10mApk 100V to 5.5kV

_——

To order the Hi-Pot ac test, ask for HPAC on your order form.
To order the Hi-Pot dc test, ask for HPDC on your order form.

These options are available for the AT3600 only.

AT3600 will record a Hi-Pot test fail. The AT3600
continuously monitors and trims the Hi-Pot voltage during
a test. Hi-Pot ramp-up and dwell times are fully
programmable.

Test Frequency Basic Accuracy

DC 3.2%
50Hz to 1kHz 3.0%
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SURG — Surce STRESs TEST OpTiONEE

AT3600
ONLY

AT
Series |
Tester T

The wire used to wind a transformer may
contain defects in its insulation. For example,
scratches in the enamel of copper winding
wire. This test may be used to highlight
insulation defects between adjacent turns in
a winding as opposed to insulation defects
between windings.

In some cases, the wire insulation defect does
not immediately cause a shorted turn, but will
leave a weak spot which may eventually fail in
use. By applying a higher than normal voltage
across the winding, any weakness in wire
insulation will be identified at the test stage.

It is applicable to any transformer, but is particularly
suitable for transformers with a large number of turns
using very fine wire.

The test voltage is generally applied to the primary of a
transformer. All other windings of the transformer are

simultaneously tested because of the normal action of the
transformer which applies the same volts per turn to every
winding.

MEASUREMENT CONDITION S/

Each SURG test can be programmed to consist of a
number of impulses.

For each impulse, the AT3600 will charge an internal
capacitor to the high voltage specified. This stored charge
will then be suddenly discharged into the winding under
test, and the resulting transient voltage will be analysed.
The product from the discharge will be a sinusoidal wave
with decaying amplitude. The transformer is characterized
by the area under the wave-form, measured in volt-
seconds.

Faulty inter turn insulation will dissipate some of the
impulse energy and reduce the decay time. The AT3600
will then report a ‘Volt-second’ measurement which is
smaller than that of a perfect transformer.

Test
SURG

Measurement Range
1mV-s to 1kV-s

_——

Test Voltage
100 to 5kV

Voltage

Where s

Vp = Peak voltage after switch-on

= Time of releasing the impulse

Impulses Per Test
1t0 99 3%

Basic Accuracy

To order the Surge Stress test, ask for SURG on your order form.

This option is available for the AT3600 only.
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WATT — WATTAGE TEST OpTioN

At no load, with the secondaries open
circuited, a transformer will still draw
| N\ current and consume power. The current is
L > typically only a few percent of the normal
Watts full-load current, and the I°R copper loss is
: thus negligible. The measured power is
AT Series then the power dissipated by eddy current
Tester and hysteresis effects in the core and is

known as the core loss.
The core loss will vary with the chosen
| L — L grade of core material and the quality of its
assembly, especially where laminates are

stacked together.

The wattage test is used on line frequency power material for the core, and the correct air gap if required.
transformers to measure core loss. This can confirm that See also the WATX test for higher power measurements
the transformer has been assembled properly, with the using an external AC source.

appropriate number of turns, the right grade of magnetic

MEASUREMENT C ONDITION S i —

When making a wattage measurement, the normal test The AT3600 uses an energizing sequence that minimizes
signal applied to the primary winding is the full working any switch-on transient and therefore allows for a quicker
voltage at the lowest working frequency, for example  measurement. For repeatable results, the AT3600 does
230V, 50HZ. not start measurements until the transient has settled.

Test Measurement Range Test Voltage Test Frequency Basic Accuracy
WATT 1mW to 40W 1to 270V 20Hz to 1500Hz 0.3%

To order the Wattage test, ask for WATT on your order form.

This option is available for the AT3600 only.
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STRW — STrRESs WATTS TEST OPTION

AT3600
ONLY

_ Watts
AT Series

Tester

At no load, and with its secondaries open
circuited, a transformer will still draw current
and consume power as described in the WATT
test.
If the voltage and frequency applied to the
transformer are changed together and in
proportion, Faraday’s law shows that the flux
density(B) in the core will remain the same.
Be< V/(fxAXxN)

Where N is the number of turns and A is

the cross sectional area of the core.
Over a limited range, the core loss (in Watts)
should also remain the same as voltage and

The stress watts test is used to check for faults in inter-
turn insulation within a winding. The test may be used on
transformers wound with very fine wire (where the wire
insulation is more susceptible to damage) such as

frequency are changed.
Should the input power increase dramatically,
then a winding fault is indicated..

miniature line frequency and some high frequency
transformers. See also the STRX test for higher power
measurements using an external AC source.

MEASUREMENT C ONDITION S i —

A stress watts test is often carried out at double the
normal operating voltage and frequency. For example, a
winding rated at 110V, 60Hz will be tested at 220V,
120Hz. The tester measures the voltage across and the
current through the winding. Stress watts is the product of
the in phase components of current and voltage.

At this increased voltage, faults in inter-turn insulation may
be detected by an increase in the total power consumed.
(The fault might not be apparent at the normal operating
voltage.)

Test
STRW

Measurement Range
1mW to 40W

Test Voltage
1to 270V

The tester uses an energizing sequence that minimizes
any switch-on transient and therefore allows for a quicker
measurement. For repeatable results, the tester does not
start measurements until the transient has settled.

It is not necessary to test every winding of a transformer
since they are all tested simultaneously through normal
transformer action when one test is carried out. Similarly, it
is not necessary to apply high voltages to a high voltage
winding (E.g. 460V to 230V winding) if a lower voltage
winding is available.

Test Frequency Basic Accuracy

20Hz to 1500Hz 1%

To order the Sress Watts test, ask for STRW on your order form.

This option is available for the AT3600 only.
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ILK — LeakaGE CURRENT TEsT OpTioN IR

Tester

, This
AN

user.

A leakage current test may be performed on any ferrite or  The test confirms that the leakage current is below the
iron cored transformer. It is an especially important test for  level set by a safety standard or the transformer designer.

transformers that are to be incorporated into medical
equipment where a patient may become the path for
leakage current to flow to ground.

MEASUREMENT CONDITIONS R

The AT3600 applies an ac voltage between two groups of of windings that is above the programmed level the

] Transformers may be used to provide
Primary - GND - Secondary isolation between dangerous line input
N\ <+—> voltages and safe low voltage outputs.

When the primary is energised, there
. exists a 110 or 230V ac common mode
AT Series voltage from primary to ground. Stray
resistance and capacitance then provides
a path for some 'leakage' current to flow

from the primary side to ground.
leakage current may affect the
proper operation of the complete product
or present an electric shock hazard to the

windings (or core) with the windings in each group being  AT3600 will record a leakage current test fail.

shorted together. Should current flow between the groups

Test Measurement Range Test Voltage Test Frequency
ILK 1uA to 10mA 1V to 270V 20Hz to 1500Hz

—_-

To order the Leakage Current test, ask for ILK on your order form.

This option is available for the AT3600 only.

Basic Accuracy

0.5%
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AT3600
+ AC INTERFACE
ONLY

MAGX — MAGNETIZING CURRENT USING EXTERNAL SOURCE TEST OPTION

AC Source

Magnetizing current is the term used to
denote the total current that flows into the
primary of a transformer when the

2

AC

AT 3600 ||tor.

Tester

transformer is energized at a specific
voltage and frequency, with the
secondaries open-circuited.

Although known as the magnetizing
current, it is actually the combination of the
current required to magnetize the core and
the current required to supply the losses in

face >

the core.

The ‘magnetizing current using an external source test’ is
used to confirm that a transformer has been assembled
properly with the appropriate number of turns, the right
grade of magnetic material for the core and the correct air
gap, if required.

This test is the preferred test for higher-power line
frequency transformers constructed using laminated iron
cores that are designed to operate over the full extent of
the B-H curve. See also the MAGI test, which uses the
AT3600’s internal generator to perform this test at lower
currents.

MEASUREMENT CONDITION S

When making a magnetizing current measurement, the
normal test signal applied to the primary winding is the full
working voltage at the lowest working frequency.

The AT3600 and AC Interface automatically control an
external AC source, so as to provide the correct voltage
during this test. When the AT3600 is performing other
tests such as HiPot, the AC Interface automatically

Test
MAGX

Measurement Range
10uA to 10kA

Test Voltage
5V to 600V

—-

isolates the source from the AT3600’s internal generators
to protect both from damage. Depending on the type of
source used, the AT3600 can control the ramp-up of AC
voltage to greatly reduce switch-on transients and
optimize test speed.

The AT3600 measures the true rms value of the current.

Test Frequency
20Hz to 20kHz*

Basic Accuracy
0.1%

*Note: 1Mhz with suitable current transducer.

To order the magnetizing current using an external source test, ask for MAGX on your order form.

This option is available for an AT3600 fitted with an AC Interface only.
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AT3600
+ AC INTERFACE
ONLY

VOCX — VoLTAGE OPEN CIRCUIT USING EXTERNAL SOURCE TEST OPTION

AC
Source

-

AC
Inter-
face

AT Series
Tester

H 20

Open circuit voltage is the voltage
appearing across a secondary
winding when the primary is
energized at a specified voltage and
T frequency.
\/
The voltage is dependent not only on
the turns ratio of the transformer, but
also on the voltage drop in the
T primary winding due to magnetizing
current.

20V

Open circuit voltage measurements are the preferred tests for
line frequency transformers designed to operate over the full
extent of the B-H curve, including the non-linear regions. An
open circuit voltage test is used to confirm the turns ratio
between windings and also the phasing of windings on these
types of transformers.

The VOCKX test is used in conjunction with an external AC
source and Voltech AC Interface on higher-power
transformers that cannot be energized using the AT3600’s
internal generators. See also the MAGX, MAGI and VOC
tests.

MEASUREMENT CONDITION S |

Open circuit voltage is measured by applying an AC test
voltage to a selected winding (usually a primary winding) and
measuring the resulting voltage produced on another winding.

The AT3600 takes measurements using either a normal AC
(rms) measurement, a rectified (mean) measurement or a DC
(mean) measurement. Generally, the AC (rms) value would
be used, but the Mean Sense (rms scaled) or DC
measurement could be used if, for example, the transformer
under test is fitted with a rectifying diode.

Test Measurement Range Test Voltage

AC (rms) 100V to 650V 1mV to 600V
Mean Sense

(rms scaled) 100pV to 650V 1mV to 600V

DC (mean) 100pV to 900V 1mV to 600V

I

The AT3600 and AC Interface automatically control an
external AC source, so as to provide the correct input voltage
during this test. When the AT3600 is performing other tests
such as HiPot, the AC Interface automatically isolates the
source from the AT3600’s internal generators to protect both
from damage. Depending on the type of source used, the
AT3600 can control the ramp-up of AC voltage to greatly
reduce switch-on transients and optimize test speed.

Test Frequency Basic Accuracy

20Hz to 20kHz* 0.1%
20Hz to 20kHz* 0.1%
20Hz to 20kHz* 0.1%

*Note: 1Mhz with suitable current transducer.

To order the voltage open circuit using an external source test, ask for VOCX on your order form.

This option is available for an AT3600 fitted with an AC Interface only.
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AT3600
+ AC INTERFACE
ONLY

WATX — WATTAGE USING EXTERNAL SOURCE TEST OPTION

AC Source

At no load, with the secondaries open-
circuited, a transformer will still draw
current and consume power. The current is

-

AC
Inter-

EERN

AT 3600
Tester

typically only a few percent of the normal
full-load current, and the I°R copper loss is
thus negligible. The measured power is
then the power dissipated by eddy current
and hysteresis effects in the core and is
known as the core loss.

face >

The core loss will vary with the chosen
grade of core material and the quality of its
assembly, especially where laminates are

The ‘wattage using an external source test’ is used in
conjunction with an external AC source and Voltech AC
Interface on higher-power transformers that cannot be
energized using the AT3600’s internal generators. See
also the WATT test.

stacked together.

The test can confirm that the transformer has been
assembled properly with the appropriate number of turns,
the right grade of magnetic material for the core and the
correct air gap, if required.

MEASUREMENT CONDITION S

When making a wattage measurement, the normal test
signal applied to the primary winding is the full working
voltage at the lowest working frequency, for example
230V, 50HZ.

The AT3600 and AC Interface automatically control an
external AC source, so as to provide the correct voltage
during this test. When the AT3600 is performing other

Test
WATX

Measurement Range
1mW to 10kW

Test Voltage
5V to 600V

_—

tests such as HiPot, the AC Interface automatically
isolates the source from the AT3600’s internal generators
to protect both from damage. Depending on the type of
source used, the AT3600 can control the ramp-up of AC
voltage to greatly reduce switch-on transients and
optimize test speed.

Test Frequency
20Hz to 20kHz* 1%

*Note: 1Mhz with suitable current transducer.

Basic Accuracy

To order the ‘wattage using an external source test’, ask for WATX on your order form.

This option is available for an AT3600 fitted with an AC Interface only.
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STRX — STRESS WATTS USING EXTERNAL SOURCE TEST OPTION

AT3600
+ AC INTERFACE
ONLY

AC Source

At no load and with its secondaries open -
circuited, a transformer will still draw current
and consume power as described in the WATT

2

AC

AT 3600 ||tor.

Tester

test.
If the voltage and frequency applied to the
transformer are changed together and in
proportion, Faraday’s law shows that the flux
density (B) in the core will remain the same.

B V/(fxAxN)*
*Where N is the number of turns and A is the cross-
sectional area of the core.

face >

Over a limited range, the core loss (in Watts)
should also remain the same as voltage and
frequency are changed.

The ‘stress watts using an external test’ is used in
conjunction with an external AC source and Voltech AC
Interface on higher-power transformers that cannot be
energized using the AT3600’s internal generators. See
also the STRW test.

Should the input power increase dramatically,
then a winding fault is indicated.

The test is used to check for faults of the inter-turn
insulation within a winding. It is most often used on
transformers wound with very fine, easily damaged wire.

MEASUREMENT C ONDITION S/ —

A stress watts test is often carried out at double the
normal operating voltage and frequency. For example, a
winding rated at 110V, 60Hz will be tested at 220V,
120Hz. The tester measures the voltage across and the
current through the winding. Stress watts is the product of
the in-phase components of current and voltage.

At this increased voltage, faults in inter-turn insulation may
be detected by an increase in the total power consumed.
(The fault might not be apparent at the normal operating
voltage.)

The AT3600 and AC Interface automatically control an
external AC source, so as to provide the correct voltage

Test
STRX

Measurement Range
1mW to 10kW

Test Voltage
5V to 600V

—

during this test. When the AT3600 is performing other
tests such as HiPot, the AC Interface automatically
isolates the source from the AT3600’s internal generators
to protect both from damage. Depending on the type of
source used, the AT3600 can control the ramp-up of AC
voltage to greatly reduce switch-pn transients and
optimize test speed.

It is not necessary to test every winding of a transformer
since they are all tested simultaneously through normal
transformer action when one test is carried out.

Test Frequency
20Hz to 20kHz* 1%

*Note: 1Mhz with suitable current transducer.

Basic Accuracy

To order the ‘stress watts using an external source’ test, ask for STRX on your order form.

This option is available for an AT3600 fitted with an AC Interface only.
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