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1 6430 SPECIFICATION

Wayne Kerr Electronics Limited reserves the righthange specification without notice

1.1 Measurement Parameters

Any of the following parameters can be measureddasulayed.

DC Functions

Resistance (Rdc).

AC Functions

Capacitance (C), Inductance (L), Resistance (R), nd@otance (G), Susceptance (B),
Reactance (X), Dissipation Factor (D), Quality Ba¢0)), Impedance (Z), Admittance (Y) and
Phase Angleq).

The following display formats are available.

Series or Parallel Equivalent Circuit
C+R, C+D, C+Q, L+R, L+Q

Series Equivalent Circuit Only
X+R, X+D, X+Q
Parallel Equivalent Circuit Only

C+G, B+G, B+D, B+Q

Polar Form

Z + Phase Angle, Y + Phase Angle

1.2 Test Conditions
1.2.1 AC Drive

Frequency Range
20Hz to 500kHz >1000 steps

Accuracy of set frequency £0.005%

Pre-set frequencies
20, 25, 30, 40, 50, 60, 80, 100, 120, 150; repeatsach decade.

Step size is 1% or better through the frequencgeavhen the 6430B Analysis option is fitted.



Drive Level (AC Measurements)

imV to 10V rms 50pA to 200mA rms up to 300kHz

imV to 5V rms 50pA to 100mA rms up to 500kHz

Signal source impedance: 50W nominal

Step Size

imVv 100mvV 50pA 5mA
2mv 200mvVv 100pA 10mA
5mvV 500mV 200pA 20mA
10mVv v 500pA 50mA
20mVv 2V 1ImA 100mA
50mV 5V 2mA 200mA *
100mvV 10V *

* Drive levels are reduced to 9V and 180mA at 40Hz or below.

User-selectable Automatic Level Control (ALC) eresuthat the drive level at the device under
test (DUT) ist2% +1mV of set voltage at2% +0.1mA of set current at or above 100Hz.

Drive level accuracy degrades below 100#H2% +1mV or+3% +0.1mA at 50Hz
+5%+1mV or+5%+0.1mA at 20Hz

With DC bias applied the maximum drive voltageséated above are halved.

1.2.2 DC Bias Voltage

A DC bias voltage derived from an internal or emtdrsource can be applied to capacitors
during AC measurements.

Internal

DC bias of 2V+5%.
Peak short circuit curres@0mA.
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External

External bias of up to 60V is provided by conmegtan external power supply to the rear
panel bias terminals. The voltage required at dae terminals is 5% higher than the voltage at
the DUT.

A bias load of 220 is permanently connected across the rear paretdximinals.
Steady state short circuit load: 70

A resettable trip protects the bias circuit againsbntinuous short circuit.

1.2.3 Drive Level (Rdc)

Two selectable drive levels:

100mV 7% 1ImA

1V £7% 10mA

Source resistance: 100 nominal.

1.3 Measurement Speeds

Four selectable speeds for all measurement fursctiSelecting slower measurement speed
increases reading resolution and reduces measurewise by averaging.

The following measurement periods apply for RdéoorAC measurements100Hz.

Maximum speed (intended for automatic sortimgOms.

Fast speed (for non-critical measurement$pOms.

Medium speed (for improved resolutionB00ms.

Slow speed (for best resolution and enhanced supgayency rejection) 900ms.

1.3.1 Capacitor Mode

Two frequency measurementl80ms.

1.4 Measurement Ranges
R, Z, X 0.01m to >2G
G,Y,B  0.01nS to >2kS

L 0.1nH to >2kH

C 1fF to >1F

D 0.00001 to >1000
Q 0.00001 to >1000
Rdc 0.1m to>10M

For L and C, the lower range is available at 10kHd 100kHz; the upper range is available at
100Hz and below.
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1.5 Hardware Ranges

The hardware range used is determined by the inmpedbeing measured, the frequency and
the level. The table below lists the boundariesp#ration for AC measurement functions. The
hardware range being used is indicated in thedtighend-corner of the instrument display.

1 <1 100kHz
2 <10 500kHz
3 <50 500kHz
4 >50 500kHz
5 >250 500kHz
6 >2.5k 500kHz
7 >25k 100kHz
8 >250k 10kHz

For drive levels below 100mV, the highest rangeaath frequency is not available.
For drive levels below 20mA, range 1 is not avddab
For drive levels below 0.5mA, range 2 is not a\a#éa

1.6 Modes Of Operation

1.6.1 MEASUREMENT
Selection of any measurement parameter and teditimom
Single-level function-menu controlled by keypad aodt keys.
Single and repetitive measurements displaying majdrminor terms.

Analogue scale with configurable Hi/Lo limits gignPASS/FAIL indication (connected to
logic output on binning option).

1.6.2 DEVIATION

Similar to MEASUREMENT MODE but relative or percage deviation from nominal value
displayed for major or minor term. There is no agak scale in DEVIATION MODE.

1.6.3 MULTI FREQUENCY
Measurement parameters and test conditions seg MBBASUREMENT MODE.
Up to 8 frequencies with configurable major and oniterm limits.

PASS/FAIL indication (connected to logic outputlminning option).



1.6.4 BINNING (Optional)

Measurement parameters and test conditions seg MBEBASUREMENT MODE.

8 PASS bins with absolute or percentage limits Bi@AIL bin. Up to 99 sets of limits may be
saved.

Bin count function logs the number of componentsanh bin.

Separate dedicated output for PASS/FAIL indicatinven by analogue scale limits in
MEASUREMENT MODE or by test limits in MULTI FREQUEGY MODE.

Trigger input with pull-up, operates on logic lowanntact closure.
Handshake outputs indicating measure busy andvdéthstatus.

25-way D-type interface connector.

Output Levels (B1 Option)

Output High: >4V Output Low: <1V
Input High:  >3.5V Input Low: <1.5V
Drive capability typically is 10mA sink (low) and®gA (high).

Output Levels (B2 Option)

This option provides an opto-coupled interface.

Output On state current: up to 10mA at 24V Oufpfitstate current:  <0.5mA
Output On state voltage: Input voltage —1.5V at AOm

Input High current: >3mA Input Low current: <1.25mA

Input High voltage: >15.4V Input Low voltage: <8V

1.6.5 CAPACITOR (Optional)

1.7

Combines the Multi Frequency and Binning modesfticient testing of capacitors.
Measurement parameters and test conditions seg MBASUREMENT MODE.

Up to 8 frequencies with configurable major and aniterm limits. The first frequency may be
tested against up to 9 bins. The Major term itesh a tolerance limit while the Minor term is
compared to a relative limit. Measurements at syibsiet frequencies may be compared to a
single reject limit. A measurement term swap fumtiis available if the minor term is required
to be tested against a tolerance limit.

Measurement Connections

4 front panel BNC connectors permit 2-, 3- and riateal connections with the screens at
ground potential.

Terminals withstand connection of charged capadijoto following limits:

any value capacitor charged up to 50V, either [gigtar



a capacitor charged to between 50V and 500V witdicaed energy of less than 0.25J,
either polarity.

1.8 Measurement Accuracy

The accuracy statements given apply when the im&inti is used under the following
measurement conditions.

1V (DUT >50 ) or 20mA (DUT <50 ), slow speed, 4-terminal measurement. The instntime
must have warmed up for at least 30 minutes atadgtambient temperature of betweef5
and 35C. The instrument must have been trimmed with Wa¢me Kelvin leads or a Wayne
Kerr 1006 fixture at the measurement frequency.

For frequencies above 20kHz with the Analysis apfitted , HF lead compensation must have
been performed.

For other frequencies and speeds see section 1.8urday Charts.
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1.8.2

1.8.3

Resistance / Reactance (R / X)

100Hz /120Hz | 0.05 1 to1.6M
1kHz Metes12 | 902 10 to 100k
1kHz 0.05 1 to1.6M
10kHz 0.05 2 to 700k
10kHz 0.1 0.3 to4.7M
100kHz 0.2 1.1 to 100k

For Q 30.1 multiply accuracy figures by (1+Q).

Conductance / Susceptance (G / B)

100Hz /120Hz | 0.05 0.63uS to 1S
1kHz Neest3) | g 02 10uS t0 0.1S
1kHz 0.05 0.63uS to 1S
10kHz 0.05 1.4pS t0 0.5
10kHz 0.1 0.22uS t0 3.3S
100kHz 0.2 10uS t0 0.9S

For Q 3 0.1 multiply accuracy figures by (1+Q).

Capacitance (C)

100Hz /120Hz 0.05

1nF to 1mF

1kHz 0.05 100pF to 100pF
10kHz 0.05 60pF to 10pF
100kHz 0.2 10pF to 1pF

For D 30.1 multiply accuracy figures by (1+D).



1.8.4 Inductance (L)

100Hz /120Hz | 0.05 1mH to 1000H
1kHz 0.05 100pH to 100H
10kHz 0.05 20uH to 10H

100kHz 0.2 4uH to 200mH

For Q £10, multiply the accuracy figure by (1+1/Q).

1.8.5 Dissipation Factor (D)

100Hz /120Hz | 0.0005 1nF to 1mF
1kHz Mote D 0.0002 1nF to 100pF
1kHz 0.0005 100pF to 1ImF
10kHz 0.0005 100pF to 10pF
100kHz 0.002 10pF to 3uF

For capacitors within the ranges shown above , D accuracy = +Aq (1+D?).

1.8.6 Quality Factor (Q)

100Hz /120Hz 0.05 4mH to 1000H
1kHz 0.05 100pH to 100H
10kHz 0.05 20nH to 10H

100kHz 0.2 4nH to 200mH

For inductors within the ranges shown above , Q accuracy = +A_ (Q+1/Q).
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1.8.7 DC Resistance (Rdc)

1.9

100mV 0.25 10 to 10k
Y, 0.1 1 to 100k
Notes:

1) Accuracy is typical for 18C to 35C, guaranteed for 2C to 30C.
2) Accuracy applies to resistance only.

3) Accuracy applies to conductance only.

Accuracy Charts

Iso-accuracy charts define the measurement rangeékalale, at specified accuracies, over the
available frequency band. All curves assume thatvSheasurement speed is used, that the
analyzer has been trimmed at the frequency usedmfeasurements, that both factory
calibration and self calibration are valid and tthee component under test is pure. Beside each
chart is a summary of these conditions and therimétion on the accuracy applicable when
some or all of the conditions change.

For above and below the ranges indicated in thevihg charts, the accuracy degrades
linearly with increasing/decreasing DUT value. aample, 470M and 2.5m measured at
10kHz are both a factor of 10 beyond the indicatadge for 1% and will each have an
accuracy of 10%.

Measurement accuracy for the optional Capacitor enodnforms to the maximum speed
setting.



1.9.1 R/G/Z* Accuracy
100M

i
ot ||
0o N
o
0.1 -
LI LY
A T LY
P [ N N
" 0,05 \
1h £ : ; =
” LY \l‘
i
3
100k utlie
10k
7
= 1k
=
[=+]
2
=
@
g 100
I~
10 R
\._\
1 ™ 005 f
FH 7 7
Lk -
01.2%, ,/
100m ||||| F. d
ik Z
g
1% el
10m
1m
10 100 1k 10k 100k M

Frequency {Hz)

1-10

10M

Conditions

AC Drive Level: 1V/20mA

Slow Speed. 4-Terminal Mode.
Analyzer trimmed at measurement
frequency.

Q 01

Temperature range 25 +10°C.

Except on the highest and lowest
hardware measurement ranges, the
adjacent iso-accuracy chart also
applies to Medium measurement
speed.

For Fast speed, on all ranges, the Medium
speed figures must be doubled. Supply
frequency rejection is also reduced
causing additional unquantifiable errors
dependent on lead layout, particularly at
frequencies below 600Hz and at lower AC
drive levels.

* R/G Only

typical figure for 25 +10°C,
guaranteed for 25 +5°C.

O/C and S/C trim corrections under
various conditions of interpolation,
speed and level are given in the table
following these iso-accuracy charts.

For impure components, and for
measurements of the highest and
lowest available ranges, full accuracy
expressions, shown below, apply.

If 1>Q > 0.1, multiply R accuracy by
(1+Q).

For Q > 1 (loss resistance of inductor)
see Q accuracy chart.

For D < 1 (loss resistance of
capacitor) see D accuracy chart.

High resistance values
Accuracy =+ (A + 100Y7. Rx) %.
Low resistance values
Accuracy = £ (A + 100Rt/ Rx) %

where:

A = accuracy from adjacent chart.
Rx = measured value of unknown

component.

Rt =sum of Z,, Z, (as appropriate,
from section 1.10.2).

Yt=sum of Y, Y. (as appropriate,
from section 1.10.1).

Conductance (G)

Find accuracy for equivalent R value
from R = 1/G.

Admittance (Y)

Find accuracy for equivalent Z value
from Zz = 1/Y.



1.9.2 C Accuracy

Capacitance (F)

1F

100mF

10mF

1mF

100uF

10uF

1uF

100nF

10nF

>

nF 4

"4

100pF

F.

10pF

3

1pF

100fF

100

1k

10k 100k
Frequency (Hz)

1

10M

Conditions

AC Drive Level: 1V/20mA

Slow Speed. 4-Terminal Mode.
Analyzer timmed at measurement
frequency.

D 0.1

Temperature range 25 +10°C.

Except on the highest and lowest
hardware measurement ranges, the
adjacent iso-accuracy chart also
applies to Medium measurement
speed.

For Fast speed, on all ranges, the
Medium speed figures must be
doubled. Supply frequency rejection is
also reduced causing additional
unquantifiable errors dependent on
lead layout, particularly at frequencies
below 600Hz and at lower AC drive
levels.

O/C and S/C trim corrections under
various conditions of interpolation,
speed and level are given in the table
following these iso-accuracy charts.

For impure components, and for
measurements of the highest and
lowest available ranges, full accuracy
expressions, shown below, apply.

If D >0.1, multiply C accuracy by
(1+D).

High capacitance values

Accuracy =+ (A + 100 Xr. w Cx) %
Low capacitance values

Accuracy =+ (A + 100 Ct/ Cx) %
where

A = accuracy from adjacent chart

Cx = measured value of unknown
component.

Xr=sum of Z,, Z, (as appropriate, from
section 1.10.2)

Cr=sum of C,, C__ (as appropriate, from
section 1.10.1)

w = 2p . frequency
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1.9.3 L Accuracy
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Conditions

AC Drive Level: 1V/20mA

Slow Speed. 4-Terminal Mode.
Analyzer trimmed at measurement
frequency.

Q 10

Temperature range 25 +10°C.

Except on the highest and lowest
hardware measurement ranges, the
adjacent iso-accuracy chart also
applies to Medium measurement
speed.

For Fast speed, on all ranges, the
Medium speed figures must be
doubled. Supply frequency rejection is
also reduced causing additional
unquantifiable errors dependent on
lead layout, particularly at frequencies
below 600Hz and at lower AC drive
levels.

O/C and S/C trim corrections under
various conditions of interpolation,
speed and level are given in the table
following these iso-accuracy charts.

For impure components, and for
measurements of the highest and
lowest available ranges, full accuracy
expressions, shown below, apply.

If Q <10, multiply L accuracy by
(1+1/Q).

High inductance values

Read accuracy direct from chart

Low inductance values

Accuracy =+ (A + 100 Lt/ Lx) %
where

A = accuracy from adjacent chart

Lx = measured value of unknown
component.

Lt =sum of L;, L, (as appropriate, from
section 1.10.2)
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Conditions

AC Drive Level: 1V/20mA

Slow Speed. 4-Terminal Mode.
Analyzer trimmed at measurement
frequency.

D 0.1

Temperature range 25 +10°C.

Except on the highest and lowest
hardware measurement ranges, the
adjacent iso-accuracy chart also
applies to Medium measurement
speed.

For Fast speed, on all ranges, the
Medium speed figures must be
doubled. Supply frequency rejection is
also reduced causing additional
unquantifiable errors dependent on
lead layout, particularly at frequencies
below 600Hz and at lower AC drive
levels.

* typical figure for 25 £10°C,
guaranteed for 25 +5°C.

O/C and S/C trim corrections under
various conditions of interpolation,
speed and level are as given in the
table following these iso-accuracy
charts.

For impure components, and for
measurements of the highest and
lowest available ranges, full accuracy
expressions, shown below, apply.

If D >0.1, multiply accuracy by (1+D2).
High capacitance values

D accuracy =+ (A + Ry. w Cx)

Low capacitance values

D accuracy = + (A + Y1/ w Cx).

Capacitor series loss resistance
(esr)

Accuracy = + (Alw Cx) W

Capacitor parallel loss resistance
(epr)

Accuracy = + (100A Rx . w Cx) %
where:

A = accuracy from adjacent chart
Cx = measured value of unknown
component.

Rx = measured value of unknown
component.

Rt = sum of Z,, Z, (as appropriate,
from section 1.10.2)

Y1=sum of Y}, Y. (as appropriate,
from section 1.10.1)

w = 2p . frequency
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1.9.5 Q Accuracy
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= Conditions
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levels.
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10mH

Y Read Q accuracy direct from chart
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100nH from section 1.10.2).
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1.10 Additional Corrections

The following tables give the additional correcBomhich need to be applied to measurements
when some or all the measurement conditions spedifi the Iso_Accuracy charts are not used.

1.10.1 Open Circuit Trim Correction

f = frequency in kHz

20-250 1 0.15/f 1 0.015/

300-10k 0.2 0.03/f 0.2 0.03/f

12k-100Kk 0.12 x f 0.02 0.12 x f 0.02

120k - 300k 0.31 xf 0.05 0.31 xf 0.05

302k-500k @ [0.31xf 0.05 0.31xf 0.05

f = frequency in kHz, V= drive level in V

20-250 0.4 1V 0.06/(fxV) [04/V 0.06 / (fx V)

300-10k 0.1/V 0.015/(FxV) [01/V 0.015/ (fx V)

12k-100k 0.12 xf 0.02 0.012xf /v |0.002/V

120k - 300k 0.31 xf 0.05 0.031xf/V |0.005/V

302k-500k @ [0.31 x 0.05 0.031xf/V |0.005/V

1.10.2 Short Circuit Trim Correction
f = frequency in kHz
20 1500 240/ f 1500 240 / f
25-80 1000 160/ f 1000 160/ For drive levels
below 2mA
100 500 80/f 500 80/f multiply level
120-10k 250 40/ 250 4011 corrections in
previous column by

12k-300k 18 x f 3 18 xf 3 2/ (level in mA).
302k-500k @ |18 x f 3 18 x f 3

(1) Level restricted to 5V/100mA




1.11 General

1.11.1 Power Supply
Input Voltage 115V AC £10% or 230V AC £10% (seldden
Frequency 50/60Hz
VA rating 150VA max
Input fuse rating 115V operation: 2AT
230V operation: 1AT

The input fuse is in the fuse holder drawer irdety the IEC input connector.

1.11.2 Display
High contrast black and white LCD module 320 x p#ls with CPL back lighting.

Visible area 115 x 86mm.

1.11.3 Printer Output

Centronics/parallel printer port for print-out oEasurement results or bin count data.

1.11.4 Remote Control
Designed to GPIB IEEE-488.2 and SCPI 1992.0.

1.11.5 Remote Trigger

Rear panel BNC with internal pull-up, operatesagid low or contact closure.

1.11.6 Mechanical
Height  150mm (5.9")
Width  440mm (17.37")
Depth 525mm (20.5")
Weight  11kg (24.25Ibs)

1.12 Environmental Conditions

This equipment is intended for indoor use only imoa-explosive and non-corrosive atmosphere.

1.12.1 Temperature Range

Storage: -40°C to +70°C.
Operating: 0°C to 40°C.
Normal accuracy: 15°C to 35°C. See section 1.8—Miessent Accuracy for full specification.
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1.12.2 Relative Humidity

Up to 80% non-condensing.

1.12.3 Altitude
Up to 2000m.

1.12.4 Installation Category

Il in accordance with IEC664.

1.12.5 Pollution Degree

2 (mainly non-conductive)

1.12.6 Safety
Complies with the requirements of EN61010-1.

1.12.7EMC

Complies with EN61326 for emissions and immunity.
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2 6440 SPECIFICATION

Wayne Kerr Electronics Limited reserves the righthange specification without notice

2.1 Measurement Parameters

Any of the following parameters can be measureddisplayed:

DC Functions

Resistance (Rdc).

AC Functions

Capacitance (C), Inductance (L), Resistance (R), nd@ctance (G), Susceptance (B),
Reactance (X), Dissipation Factor (D), Quality Ba¢r)), Impedance (Z), Admittance (Y) and
Phase Angleq).

The following display formats are available:

Series or Parallel Equivalent Circuit
C+R, C+D, C+Q, L+R, L+Q

Series Equivalent Circuit Only

X+R, X+D, X+Q

Parallel Equivalent Circuit Only
C+G, B+G, B+D, B+Q

Polar Form

Z + Phase Angle, Y + Phase Angle

2.2 Test Conditions
2.2.1 AC Drive

Frequency Range
20Hz to 3MHz >1800 steps

Accuracy of set frequency £0.005%

Pre-set frequencies

Coarse step setting
20, 25, 30, 40, 50, 60, 80, 100, 120, 150; repeatsach decade.



Fine step setting

Drive Level (AC Measurements)

Step size 1% or better throughout range.

imV to 10V rms 50pA to 200mA rms up to 300kHz
1mV to 5V rms 50pA to 100mA rms up to 500kHz
1mV to 2.5V rms 50pA to 50mA rms up to 3MHz
Signal source impedance: 50 nominal

Step Size
imv 100mv 50pA 5mA
2mv 200mV 100pA 10mA
5mV 500mV 200pA 20mA
10mV v 500pA 50mA
20mv 2V 1ImA 100mA
50mV 5V 2mA 200mA *
100mvV 1oV *

* Drive levels are reduced to 9V and 180mA at 40Hz or below.

Automatic Level Control (ALC) ensures that the drievel at the device under test (DUT) is
2% +1mV of set voltage at2% +0.1mA of set current between 100Hz and 500kHz.

Drive level accuracy degrades below 100H3% +1mV or+3%+0.1mA at 50Hz
+5%+1mV or+5%+0.1mA at 20Hz

Drive level accuracy degrades above 50042 +1mV or+4%+0.1mA at 1MHz
+8%+1mV or+8%+0.1mA at 3MHz

With DC bias applied the maximum drive voltageséated above are halved.

2.2.2 DC Bias Voltage

A DC bias voltage derived from an internal or emtg¢rsource can be applied to capacitors
during AC measurements.
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Internal

DC bias of 2V+5%.
Peak short circuit currerO0mA.

External

External bias of up to +60V is provided by connegtan external power supply to the rear
panel bias terminals. The voltage required at dae terminals is 5% higher than the voltage at
the DUT.

A bias load of 220 is permanently connected across the rear panetdiminals.
Steady state short circuit load: 70

A resettable trip protects the bias circuit agaegnsbntinuous short circuit.

2.2.3 Drive Level (Rdc)

2.3

Two selectable drive levels:

100mV +7% 1ImA

1V £7% 10mA

Source resistance: 100 nominal.

Measurement Speeds

Four selectable speeds for all measurement furtiSelecting slower measurement speed
increases reading resolution and reduces measur@mise by averaging.

The following measurement periods apply for RdéoorAC measuremenés100Hz.

Maximum speed (intended for automatic sortindpOms.

Fast speed (for non-critical measurement$pOms.

Medium speed (for improved resolutionB00ms.

Slow speed (for best resolution and enhanced sdpgyency rejection) 900ms.

2.3.1 Capacitor Mode

Two frequency measurementl80ms.



2.4

2.5

Measurement Ranges

R,Z,X 0.01m to>2G
G,Y,B 0.01nS to >2kS

L 0.05nH to >2kH
C 0.5fF to >1F

D 0.00001 to >1000
Q 0.00001 to >1000
Rdc 0.1m to>10M

For L and C, the lower range is available at 10kHX)kHz and 1MHz; the upper range is
available at 100Hz and below.

Hardware Ranges

The hardware range used is determined by the inmpedbeing measured, the frequency and
the level. The table below lists the boundariespdration for AC measurement functions. The
hardware range being used is indicated in theaéiphnd-corner of the instrument display.

<1

100kHz

<10

1MHz

<50

3MHz

>50

3MHz

>250

3MHz

>2.5k

1MHz

>25k

100kHz

>250k

10kHz

For drive levels below 100mV, the highest rangeaath frequency is not available.
For drive levels below 20mA, range 1 is not avddab
For drive levels below 0.5mA, range 2 is not a\z#a



2.6 Modes Of Operation

2.6.1 MEASUREMENT
Selection of any measurement parameter and teditimm
Single-level function-menu controlled by keypad aoft keys.
Single and repetitive measurements displaying majdrminor terms.

Analogue scale with configurable Hi/Lo limits gignPASS/FAIL indication (connected to
logic output on binning option).

2.6.2 DEVIATION

Similar to MEASUREMENT MODE but relative or percage deviation from nominal value
displayed for major or minor term. There is no agak scale in DEVIATION MODE.

2.6.3 MULTI FREQUENCY
Measurement parameters and test conditions seg MBASUREMENT MODE.
Up to 8 frequencies with configurable major and oniterm limits.

PASS/FAIL indication (connected to logic outputlminning option).

2.6.4 GRAPH
Measurement parameters and test conditions sej MEBASUREMENT MODE.

Graphical sweep vs. frequency with selection oftdtaquency, stop frequency and step size.
Linear/linear and linear/log scaling available dhnaeasurement parameters. Log/log scaling
available on Z/Y parameters.

Graph may be directly plotted on a printer or saeed file over GPIB.

2.6.5 BINNING (Optional)
Measurement parameters and test conditions sej MEBASUREMENT MODE.

8 PASS bins with absolute or percentage limits BiAIL bin. Up to 99 sets of limits may be
saved.

Bin count function logs the number of componentsagh bin.

Dedicated output for PASS/FAIL indication. Driveny banalogue scale limits in
MEASUREMENT MODE or by test limits in MULTI FREQUEGY MODE.

Trigger input with pull-up, operates on logic lowabntact closure.
Handshake outputs indicating measure busy andvdéthstatus.

25-way D-type interface connector.



Output Levels (B1 Option)

Output High: >4V Output Low: <1V
Input High:  >3.5V Input Low: <1.5V
Drive capability typically is 20mA sink (low) andBA (high).

Output Levels (B2 Option)

This option provides an opto-coupled interface.

Output On state current: up to 10mA at 24V Oufpfitstate current:  <0.5mA
Output On state voltage: Input voltage —1.5V at AOm

Input High current: >3mA Input Low current: <1.25mA

Input High voltage: >15.4V Input Low voltage: <8V

2.6.6 CAPACITOR (Optional)

2.7

2.8

Combines the Multi Frequency and Binning mode<fticient testing of capacitors.
Measurement parameters and test conditions seg MBASUREMENT MODE.

Up to 8 frequencies with configurable major and eniterm limits. The first frequency may be
tested against up to 9 bins. The Major term istesd a tolerance limit while the Minor term is
compared to a relative limit. Measurements at syibsiet frequencies may be compared to a
single reject limit. A measurement term swap fumttis available if the minor term is required
to be tested against a tolerance limit.

Measurement Connections

4 front panel BNC connectors permit 2-, 3- and rateal connections with the screens at
ground potential.

Terminals withstand connection of charged capadipoio following limits:
any value capacitor charged up to 50V, either |igtar

a capacitor charged to between 50V and 500V witoaed energy of less than 0.25J,
either polarity.

Measurement Accuracy

The accuracy statements given apply when the mm&int is used under the following
measurement conditions.

1V (DUT >50 ) or 20mA (DUT <50 ), slow speed, 4-terminal measurement. The instnime
must have warmed up for at least 30 minutes atadgtambient temperature of betweefAC5
and 358C. The instrument must have been trimmed with igmsaring leads and fixture at the
measurement frequency. For frequencies above 20kA4ead compensation must have been
performed.

For other frequencies and speeds see section 2.8urday Charts.



2.8.1

Resistance / Reactance (R / X)

100Hz /120Hz | 0.05 1 to1.6M
1kHz Metes12 | 902 10 to 100k
1kHz 0.05 1 to1.6M
10kHz 0.05 1 to1.6M
10kHz 0.1 0.3 to4.7M
100kHz 0.05 25 to 100k
100kHz 0.1 2.5 to 500k
1MHz 0.1 30 to 16k
1MHz 0.2 12 to 30k

For Q 3 0.1 multiply accuracy figures by (1+Q).



2.8.2 Conductance / Susceptance (G / B)

100Hz /120Hz | 0.05 0.63uS to 1S
1kHz Motes.3) | g g2 10pS to 0.1S
1kHz 0.05 0.63uS to 1S
10kHz 0.05 0.63uS to 1S
10kHz 0.1 0.22S to 3.3S
100kHz 0.05 10uS to 0.04S
100kHz 0.1 2uS t0 0.4S
1MHz 0.1 62.5uS to 67mS
1MHz 0.2 33uS to 83mS

For Q 3 0.1 multiply accuracy figures by (1+Q).

2.8.3 Capacitance (C)

100Hz /120Hz 0.05 1nF to ImF
1kHz 0.05 100pF to 100pF
10kHz 0.05 50pF to 10uF
100kHz 0.05 50pF to 100nF
100kHz 0.1 25pF to 350nF
1MHz 0.1 60pF to 2.5nF
1MHz 0.2 30pF to 10nF

For D 30.1 multiply accuracy figures by (1+D).
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2.8.4 Inductance (L)

100Hz /120Hz | 0.05 1mH to 1000H
1kHz 0.05 100pH to 100H
10kHz 0.05 20pH to 10H
100kHz 0.1 8uH to 160mH
1MHz 0.2 2uH to 4mH

For Q £10, multiply the accuracy figure by (1+1/Q).

2.8.5 Dissipation Factor (D)

100Hz /120Hz | 0.0005 1nF to 1mF
1kHz Mete D 0.0002 1nF to 100uF
1kHz 0.0005 100pF to 400uF
10kHz 0.0005 100pF to 10pF
100kHz 0.0005 100pF to 60nF
100kHz 0.001 25pF to 600nF
1MHz 0.001 25pF to 2.5nF
1MHz 0.002 10pF to 10nF

For capacitors within the ranges shown above , D accuracy = + Aq (1+D?).
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2.8.6 Quality Factor (Q)

100Hz /120Hz 0.05 4mH to 1000H
1kHz 0.05 100uH to 100H
10kHz 0.05 20pH to 10H
100kHz 0.1 7uH to 160mH
1MHz 0.2 3.5uH to 4mH

For inductors within the ranges shown above , Q accuracy = +A_ (Q+1/Q)

2.8.7 DC Resistance (Rdc)

2.9

2-10

100mVv 0.25 10 to 10k
1v 0.1 1 to 100k
Notes

1) Accuracy is typical for 18 to 35C, guaranteed for 2C to 30C.
2) Accuracy applies to resistance only.

3) Accuracy applies to conductance only.

Accuracy Charts

Iso-accuracy charts define the measurement rangekalale, at specified accuracies, over the
available frequency band. All curves assume thatvSheasurement speed is used, that the
analyzer has been trimmed at the frequency usednmfeasurements, that both factory

calibration and self calibration are valid, that ldémpensation has been performed on the
fixture configuration being used and that the congr under test is pure. Beside each chart is
a summary of these conditions and the informatiothe accuracy applicable when some or all
of the conditions change.

For above and below the ranges indicated in theovihg charts, the accuracy degrades
linearly with increasing/decreasing DUT value. Egample, 470M and 2.5m measured at
10kHz are both a factor of 10 beyond the indicatadige for 1% and will each have an
accuracy of 10%.

Measurement accuracy for the optional Multi Fregqyeapacitor mode conforms to the
maximum speed setting.
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Conditions

AC Drive Level: 1V/20mA

Slow Speed. 4-Terminal Mode.
Coarse Step frequencies.
Analyzer timmed at measurement
frequency.

Q 01

Temperature range 25 +10°C.

Except on the highest and lowest
hardware measurement ranges, the
adjacent iso-accuracy chart also applies to
Medium measurement speed.

For Fast speed, on all ranges, the
Medium speed figures must be doubled.
Supply frequency rejection is also reduced
causing additional unquantifiable errors
dependent on lead layout, particularly at
frequencies below 600Hz and at lower AC
drive levels.

* R/GOnly

typical figure for 25 +10°C,
guaranteed for 25 +5°C.,

O/C and S/C trim corrections under
various conditions of interpolation, speed
and level, and corrections for fine
frequency settings are as given in the
table following these iso-accuracy charts.

For impure components, and for
measurements of the highest and
lowest available ranges, full accuracy
expressions, shown below, apply.

If 1>Q > 0.1, multiply R accuracy by
1+Q).

For Q > 1 (loss resistance of inductor)
see Q accuracy chart.

For D < 1 (loss resistance of
capacitor) see D accuracy chart

High resistance values

Accuracy = £ (A + A + 100Y1. Rx) %
Low resistance values

Accuracy = + (A + 100R7/ Rx) %
where

A = accuracy from adjacent chart

Ar = fine frequency setting correction
(as appropriate from section 2.10.3).
Rx = measured value of unknown
component.

Rt =sum of Z,, Z, (as appropriate,
from section 2.10.2)

Y7=sum of Y}, Y., Gr (as
appropriate, from sections 2.10.1 and
2.10.3)

Conductance (G)

Find accuracy for equivalent R value
from R =1/G

Admittance (Y)

Find accuracy for equivalent Z value
from Z = 1/Y.
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2.9.2 C Accuracy
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Conditions

AC Drive Level: 1V/20mA

Slow Speed. 4-Terminal Mode.
Coarse Step frequencies.
Analyzer trimmed at measurement
frequency.

D 0.1

Temperature range 25 £10°C.

Except on the highest and lowest
hardware measurement ranges, the
adjacent iso-accuracy chart also
applies to Medium measurement
speed.

For Fast speed, on all ranges, the
Medium speed figures must be
doubled. Supply frequency rejection
is also reduced causing additional
unguantifiable errors dependent on
lead layout, particularly at
frequencies below 600Hz and at
lower AC drive levels.

O/C and S/C trim corrections under
various conditions of interpolation,
speed and level, and corrections for
fine frequency settings are as given
in the table following these iso-
accuracy charts.

For impure components, and for
measurements of the highest and
lowest available ranges, full accuracy
expressions, shown below, apply.

If D > 0.1, multiply C accuracy by
(1+D).

High capacitance values

Accuracy = * (A + Ag + 100 Xr. w Cx)
%

Low capacitance values
Accuracy = + (A + 100 Cy/ Cx) %
where

A = accuracy from adjacent chart
A = fine frequency setting
correction (as appropriate from
section 2.10.3).

Cx = measured value of unknown
component.

Xr=sum of Z,, Z (as appropriate,
from section 2.10.2)

Cr=sum of C;, Cg, Cy (as
appropriate, from sections 2.10.1
and 2.10.3)

w = 2p . frequency



2.9.3 L Accuracy
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Conditions

AC Drive Level: 1V/20mA

Slow Speed. 4-Terminal Mode.
Coarse Step frequencies.
Analyzer timmed at measurement
frequency.

Q 10

Temperature range 25 +10°C.

Except on the highest and lowest
hardware measurement ranges, the
adjacent iso-accuracy chart also
applies to Medium measurement
speed.

For Fast speed, on all ranges, the
Medium speed figures must be
doubled. Supply frequency rejection
is also reduced causing additional
unquantifiable errors dependent on
lead layout, particularly at
frequencies below 600Hz and at
lower AC drive levels.

O/C and S/C trim corrections under
various conditions of interpolation,
speed and level, and corrections for
fine frequency settings are as given
in the table following these iso-
accuracy charts.

For impure components, and for
measurements of the highest and
lowest  available ranges, full
accuracy expressions, shown below,
apply.

If Q < 10, multiply L accuracy by
(1+1/Q).

High inductance values

Read accuracy direct from chart
Low inductance values

Accuracy =+ (A + 100 Lt/ Lx) %
where

A = accuracy from adjacent chart

Lx = measured value of unknown
component.

Lr=sum of L;, L, (as appropriate,
from section 2.10.2)

2-13



2.9.4 D Accuracy
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10M

Conditions

AC Drive Level: 1V/20mA

Slow Speed. 4-Terminal Mode.
Coarse Step frequencies.
Analyzer timmed at measurement
frequency.

D 0.1

Temperature range 25 £10°C.

Except on the highest and lowest
hardware measurement ranges, the
adjacent iso-accuracy chart also
applies to Medium measurement
speed.

For Fast speed, on all ranges, the
Medium speed figures must be
doubled. Supply frequency rejection
is also reduced causing additional
unguantifiable errors dependent on
lead layout, particularly at
frequencies below 600Hz and at
lower AC drive levels.

* typical figure for 25 £10°C,
guaranteed for 25 +5°C.

O/C and S/C trim corrections under
various conditions of interpolation,
speed and level, and corrections for
fine frequency settings are as given
in the table following these iso-
accuracy charts.

For impure components, and for
measurements of the highest and
lowest  available ranges, full
accuracy expressions, shown below,
apply.

If D > 0.1, multiply D accuracy by
(1+D?).

High capacitance values

D accuracy =+ (A + Rr. w Cx)

Low capacitance values

D accuracy =+ (A + Y1/ w Cx)

Capacitor series loss resistance
(esr)

Accuracy = + (A/w Cx)

Capacitor parallel loss resistance
(epr)

Accuracy = + (100A Rx . w Cx) %
where

A = accuracy from adjacent chart
Cx = measured value of unknown
component

Rx = measured value of unknown
component

Rt =sum of Z;, Z,, 1/Gr (as
appropriate, from sections 2.10.2
and 2.10.3)

Yt=sum of Y, Y_ (as appropriate,
from section 2.10.1)

w = 2p . frequency



2.9.5 Q Accuracy
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Conditions

AC Drive Level: 1V/20mA

Slow Speed. 4-Terminal Mode.
Coarse Step frequencies.
Analyzer timmed at measurement
frequency.

Temperature range 25 +10°C.

Except on the highest and lowest
hardware measurement ranges, the
adjacent iso-accuracy chart also applies
to Medium measurement speed.

For Fast speed, on all ranges, the
Medium speed figures must be doubled.
Supply frequency rejection is also
reduced causing additional
unguantifiable errors dependent on lead
layout, particularly at frequencies below
600Hz and at lower AC drive levels.

O/C and S/C trim corrections under
various conditions of interpolation, speed
and level, and corrections for fine
frequency settings are as given in the
table following these iso-accuracy
charts.

For all Q values

Q accuracy =A (Q + 1/Q)

High inductance values

Read Q accuracy direct from chart
Low inductance values

Q accuracy = = ((A + 100Rt / wLy)
(Q+1/Q)) %

Inductor series loss resistance
Accuracy = * (A. wLx/Rx) %
Inductor parallel loss resistance

A .Rx

Accuracy = * %

Lx
where

A = accuracy from adjacent chart
Lx = measured value of unknown
component

Rx = measured value of unknown
component

Rr=sum of Z,, Z, (as appropriate, from
section 2.10.2)

w = 2p . frequency
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2.10Additional Corrections

The following tables give the additional correc8omhich need to be applied to measurements
when some or all the measurement conditions spedifi the Iso_Accuracy charts are not used.

2.10.1 Open Circuit Trim Correction

f = frequency in kHz

2-16

20 - 250 1 0.15/f 1 0.015/ f
300 - 10k 0.2 0.03/f 0.2 0.03/f

12k - 100k 0.12 x f 0.02 0.12 x f 0.02

120k - 300k 0.31xf 0.05 0.31xf 0.05
302k-1M @ |0.31xf 0.05 0.31xf 0.05
1.01IM-3M®@ [3.1x f 0.5 31x f 0.5

f = frequency in kHz, V= drive level in V

20 - 250 0.4 /V 0.06/(fxV) |047Vv 0.06 / (Fx V)
300 - 10k 0.1/V 0.015/(fxV) |0.1/V 0.015 / (f x V)
12k - 100k 0.12 x f 0.02 0.012xf /V |0.002/V
120k - 300k 0.31x f 0.05 0.031xf/V |0.005/V
302k - 640k Y |0.31 x f 0.05 0.031xf/V |0.005/V
645k -1M @ |0.31xf 0.05 0.31xf /V 0.05/V
1.01IM-3M®@ |3.1xf 0.5 0.31xf /V 0.05/V




2.10.2 Short Circuit Trim Correction

f = frequency in kHz

20 1500 240/ f 1500 240/ f
25-80 1000 160/ f 1000 160/ f
For drive levels
100 500 80/f 500 80/f )
below 2mA multiply
120 -10k 250 40/ f 250 40/ f level corrections in
previous column by
12k - 300k 18 x f 3 18 x f 3 2/ (level in mA).
302k-1M @ |18 xf 3 18 x f 3
1.01M-3M®@ |36 xf 6 36 x f 6

(1) Level restricted to 5V/100mA
(2) Level restricted to 2.5V/50mA

2.10.3 Fine Frequency Setting Corrections

Drive level =1V

20k - 100k 10 0.02 0.063 x f 0.02
101k - 1M 20 0.035 0.126 x f 0.035
1.01M - 3M 100 0.065 0.630 x f 0.065

Drive level <1V

20k - 100k 10/ level in V 0.02 / level in V 0.063 x f/ level in V [ 0.02 / level in V
101k - 1M 20 /level in V 0.035/ level in V 0.126 x f/ level in V [ 0.035 / level in V
1.01M - 3M 100/ level in V 0.065/ level in V 0.630 x f/ level in V | 0.065 / level in V

Drive level >1V

20k - 100k 30 0.03 0.19x f 0.03
101k - 1M 100 0.04 0.63xf 0.04
1.01M - 3M 900 0.175 5.65x f 0.175
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2.11General

2.11.1 Power Supply

Input Voltage 115V AC £10% or 230V AC £10% (seldi&g
Frequency 50/60Hz
VA rating 150VA max

Input fuse rating 115V operation: 2AT
230V operation: 1AT
The input fuse is in the fuse holder drawer irdktgrthe IEC input connector.

2.11.2 Display
High contrast black and white LCD module 320 x p#ls with CPL back lighting.

Visible area 115 x 86mm.

2.11.3 Printer Output

Centronics/parallel printer port for print out ofeasurement results, bin count data and
graphical display.

2.11.4 Remote Control
Designed to GPIB IEEE-488.2 and SCPI 1992.0.

2.11.5 Remote Trigger

Rear panel BNC with internal pull-up, operatesagid low or contact closure.

2.11.6 Mechanical

Height  150mm (5.9")
Width 440mm (17.37")
Depth 525mm (20.5")
Weight  11kg (24.25Ibs)

2.12 Environmental Conditions

This equipment is intended for indoor use only imoa-explosive and non-corrosive atmosphere.

2.12.1 Temperature Range

Storage: -40°C to +70°C.
Operating: 0°C to 40°C.
Normal accuracy: 15°C to 35°C. See section 2.8—Meawsent Accuracy for full specification.
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2.12.2 Relative Humidity

Up to 80% non-condensing.

2.12.3 Altitude
Up to 2000m.

2.12.4 Installation Category

Il in accordance with IEC664.

2.12.5 Pollution Degree

2 (mainly non-conductive).

2.12.6 Safety
Complies with the requirements of EN61010-1.

2.12.7EMC

Complies with EN61326 for emissions and immunity.
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3 THEORY REFERENCE

3.1 Abbreviations

B Susceptance (= 1/X)
Capacitance
Dissipation factor (tan)
Voltage
Conductance (= 1/R)

O m O O

Current

-

Inductance

Q Quality (magnification) factor

3.2 Formulae

R Resistance
X Reactance
Y Admittance (= 1/2)
Z Impedance

2 x frequency

Subscript 9 E series
Subscript ) € parallel

B :i
wL

Bc = wC

Z= TE (all termscomplex)
Y = L = 1
E Z
Z, = R+jX = R+jwL = R-—
wC
2] = JlR7+x7)
|Z _ RX
R ]
Y, = G+jB = G+jwC = G-
wL
ERGETS
"= s
S GZ +BZ
1
where XL = wL Xe = —
wC
L .
Q= whe _ 1 (serieR, L, C values)
Rs WC.R,
RP
=—— =wC_,R
Q wi, pitp

(parallelr, L, C values



D= G, wL G, (parallelG, L, C values)

WCR, (serieRR, L, Cvalues)

1. . .
Note: Thevalue Q = D isconstantegardlessf series/paallelconvention

3.3 Series/Parallel Conversions
= R RP = RS(1+Q2)

R P

C
Cs =C, (1+D2) Ce = m
L
Lo=—"— L, =L 1+i2
1+ = Q

Conversions using the above formulae will be vality at the test frequency.

3.4 Polar Derivations
Rs =|Z/coxy G, = |Y|cog
Xs = |Zsing B, =|Y|sinq
Note that, by convention, +ve angle indicates audative impedance or capacitive admittance.
If capacitance is measured as inductance, thedewaill be —ve.
If inductance is measured as capacitance, the @ waill be —ve.
D =tan where =(90-) admittance measurement.

-1 where =(90-) impedance measurement.

tand



