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Safety Summary

AWarning A Dangerous

When you notice any of the unusual conditions listed/, immediately
terminate operation and disconnect the power cable.

Pleaseontactthe GWINSTEK service centeepresentative for repair of the
instrument. If you continue to operate without repairing the instrument, there
is a potential fire or shock#ard for operators.

The nstruments operaing abnormallyf:

1 The nstrument emits abnormal noise, smell, smoke, or dilspdight
during the operation.

1 The nstrument generates high temperature or electrical shock during
operation.

1 The pwer cableplug, or receptacle dmeinstrument is damaged.
1 Foreign substarger liquid has fallen into the instrument.

The following general safety precautions must be observed during all phases
of operation, service, and repair of this instrument. Failunaptyasith

these precautions or with specific WARNINGS elsewhere in this manual may
impair the protection provided by the equipment. In addition it violates safety
standards of design, manufacture, and intended use of the instrument.

Disclaimer GWINSTEK assumes no liability for the
customer's failure to comply with these
requirements.

Ground The To avoid electric shock hazitie instrument

Instrument chassis and cabinet must be connected to a ¢
earth ground by the supplied power cable wit
earthblade.

DO NOT Operateln Do not operate the instrument in the presenct

An Explosive inflammable gasses or fumes. Operation of a

Atmosphere electrical instrument in such an environment
constitutes a definite safety hazard.



Safety Summary

GWINSTEK

KeepAway From Live Operating personnel must not remove instrun

Circuits

DO NOT Service Or
Adjust Alone

DO NOT Substitute
Parts Or Modify
Instrument

covers. Component replacement and internal
adjustments must be made by qualified
maintenance personnel. Do not replace
components with the power cable connected.
Under certain conditions, dangerous geftanay
exist even with the power cableemoved. To
avoid injuries, always disconrleepower and
dischargéhecircuis before touching them.

Do not attempt internal service or adjustment
unless another person, capaiflrendering first
aid and resuscitation, is present.

Because of the danger of introducing additior
hazards, do not install substitute parts or perf
unauthorized modifications to the instrument.
Return the instrument to a GWINSTEK
authorizedervicecenterfor service and repair t
ensure that safety fieges are maintained.
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1. UNPACKING AND
PREPERATION

Thischaptedescribebowto setup andstartthe LCR6000 SeridsCR
Meter.

Incoming Inspection
Environmental Requirements
Cleaning

How to Remove the Handle

1
1
1
1

1.1IncomingInspection

After you receive the instrumgreyform the following
checls during unpacking according to the following
procedure

If the external face of the instrument (such as

the cover, front/rear panelVFD screen, power
A switch, and port connectors) appears to have

beendamaged during transport, do not turn or
WARNING the power switch. Otherwise, yomay get an

electrical shock

Make sure that the packing box or shbskrbing
material used to package the instrument has not
damaged.

Refer tathe <Packing List> in the packing box, checl
that allpackaged items supplied with the meter have
provided as per the specified optioned.

11
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UNPACKING AND PREPERATION

Note

If an abnamality is detected, contact the company
transport the meter to yonearest GWNSTEK

Instruments sales or service offge@e the packing bo.
shockabsorbing material, and packaged items as y«
received thenm case you need to mail the instrumer
an authorized GW Instek distributor or service cente

1.2 EnvironmentaRequirements

Set up th&.CR-6000 Serieshere the following
environmental requirements are satisfied.

Operating Environment

Ensure that the operating environment meets the
following requirements

Temperature: 0°C to ®°C

Temperature range23°C+5°C (<1°C deviation from t

at calibration: temperature when performing
calibration)
Humidity: <70% at wet bulb temperature

O 4 0 U C-cofidersation)
Altitude: 0 to 2000m

1.3Cleaning

To prevent electrical shock, disconnect the &R
Series power cable from the receptacle before clea
Usea dry cloth or a cloth slightly dipped in water to
the casinddo not attempt to clean the LEROOSeries
internally.

A\

WARNING

D o n BEse Organic Solvents(such as alcohol or
gasoline)to cleanthe Instrument.

12
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1.4How to Remwethe Handle
A handl&kit isattachedo the LCR-6000 Series

Figurel-1 How to remove the handle

3 CarryingPosition

Remove Handle
(Lift the hangllerpendicular to the unit while pulling it in the direction of

13
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2. OVERVIEW

Thischapter contains general information about&@® Series .The
information is organized as follows

i Introduction
1 Main Specifications
1 Feature overview

2.1 Introduction

Thank you for purchasiagLCR-6000Series LCR
meter.

The GWINSTEK LCR6000Series is a genepalrpose
LCR meter for incoming inspection of components,
quality control, and laboratory use.

The LCR6000Series is used for evaluating LCR

components, matats, and semiconductor devices o
wide range of frequencies (10 Hz to 300 kHz) and t
signal level4.0.00mV to 2.00V & 100.0uA to 20.00mr

With its builtin comparator, the LCEB000Series can
output comparison/decision results for sorting
componats into a maximum of ten bins. Furthermor
by using the handler interface,ti&-6000 Seriesan
be easily combined with a component handler, and
system controller to fully automate component testil
sorting, and qualigontrol data processing.

Thelistmeadunction permits entry of up to 10
frequencies or test signal levels points to be autom:
measured.

14
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2.2 Main Specificationsand Features

2.2.1Ted Function

CsRs, CD, CpRp, CpD, Lp-Rp, LpQ, LsRs, LsQ,
RsQ, RpQ, RX, DCR, ZGr -G d zD, ZZQ

2.2.2Eaquivalent Circuit

Serialand Parallel

Table2-1 Equivalent Circuit
Circuit Dissipation | Conversion
Factor
Lp . 2
T.N:W,E D=23 Ls=Lp/(1+D?
FLp/Rp=1/Q Rs=RpD/(1+D ?
L Rp
— Yy — D:RS/23 Lp:(l+D2)LS
Ls Rs FLs=1/Q Rp=(1+D)Rs/D?
Cp .
@, D=1/23% Cs=(1+DACp
FCpRp=1/Q Rs=RpD/(1+D ?
C Rp
o — D=23 Cp=Cs/(1+D?
Cs Rs FCsRs=1/Q Rp=Rs(1+3)/D 2

Q=Xs/Rs,D=Rs/Xs,Xs =1/ 23FCs=23F
2.2.3Ranging

Auto, Hold and Nominal range. Total 9 Ranges.

About Nominal ranges: Th€ R-6000 Seriesill
automatically seldatie best range according to the
nominal value.

2.2.4MeasurementSpeed

Fast: 40 readings per second; 25ms/per redding
Medium: 10 readings per second; 100ms/pading
Slow: 3 readings per second; 333ms/per reading

You caralsospecify the averagifagtor within the rang
of 1 to 256 in steps oft@ improve performance.

NOTE *1. Measurement speed in 300kHz, typical.

15



GWINSTEK

2.2.5TriggerMode

Overview

Includes Internal ManualExternalandBusTrigger.

2.2.6BasicAccuracy

0.05%@SLOW/MED
0.1%@FAST

2.2.7DisplayRange

Table2-2 DisplayRange
Parameter |DisplayRange
L 0.00001uH ~ 9999.99H
C 0.00001pF ~ 9999.99mF
R,X,|Z| 0.00001U0 ~ 99,
G, B, |Y| [0.01nS ~999.999S
D 0.00001 ~ 9.99999
Q 0.00001 ~ 99999.9
Gd -179.999° ~ 179.999°
Gr -3.14159 ~ 3.14159
DCR 0.000010 ~ 99.
| % -999999% ~ 99999%

2.3 TestSignal

2.3.1Ted SignalFrequency

LCR6300: 10Hz 300kHz
LCR6200: 10Hz 200kHz
LCR6100: 10Hz 100kHz
LCR6020: 10Hz 20kHz
LCR6002: 10Hz 2kHz
Frequencyccuracy: *0.01%

16
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2.3.2Ted SignallLevel
AC:  10.00mV2.00V (+10%)
CV mode:10.00m\2.00V(+6%)
100.0uA 20.00mA (+10%)
CC mode:100.0u”R0.00mA(x6%) @2VMax

DCR: +2V, 0.066A(Max.)Output impedance fixed
30Y

2.3.30utput impedance
308, 50 and 106

2.4 Main Functions

2.4.1CorrectionFunction

OPEN/SHORT correction:

Eliminates measurement errors due to stray parasit
impedance in the test fixtures.

2.4.2ComparatorFunction (Sorting)

Bin sort

The primaryparametecanbe sortedinto BIN1-BIN9,
AUX, OUT andHI/IN/LO for eachof theprimary
measuremeiparameters.

Thesequentiahodeor tolerancenodecanbeselecte@ds
thesortingmode.

Limit Setup

Absolutevaluedeviatiorvalueand% deviationvalue
canbeusedor setup.

BIN count
Countabldrom 0 to 999999

17
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2.4.3List Sweep

Points
There is a maximum of 10 points.

Sweep parameters
Test frequency, test voltage, test current.

Comparator function of list sweep

The comparator function enables you to set one pa
lower and upper limits for each measurement point.

You can select from:
Judge with the first sweep parameter/Judge with th
second parameter/Not used for each pair of limits.

2.5 MeasurementAssistancd~unctions
2.5.1Files

Up to 10setupconditionscanbewrittento/read from
thebuiltin nonvolatilememory.

2.5.2KeylLock

Thefront panekeyscanbelocked.

2.5.3R3232USB
Compliesvith SCPI

2.6 Options
2.6.1USBhost port

Universakeriabusjack,typeA (4 contactpositions,
contactl is on yourleft); female;for connectiorto USB
memorydevicsonly.

USB disk typéd=lash disk only.
Format: FAT / FAT32 / exFAT.
Max memory size: 128GB.

18
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Save Screen

After a USB diskas beemserted into the USB host
port of the LCR meter and if the meter detects that
USB disk is wusable, the
ReadyPressEnter> to save scred&ron the lower pari
of the LCD screen

Figure2-1 Disk Ready

[ IEAS DISPLAY ] LOG aFF HEAS
[ | SETUP

1.96537" =
"=217.320% =

LIST
e Cs RAMGE  [A] ALTO MEAS
FREQ 1.606 kiz  TRIG DT
LEVEL 1.8

If the keypad is not needed to enter a numeric, \zalue
screenshot of the meter
and saved tthe USB disk by depressing the Enter ke
the screen shot is save
be shown in the message area at the bottom of the
screen. The location and nashthe screenshot will al:
be shown, for example\ ECR-

6300 ScreenScreenShot001.bmp.

Figure2-2 Screen Saved

[ IEAS DISPLAY ] LOG aFF HEAS
[ | SETUP

2-01744 PFl o
" 1.28705™ %

LIST

FUNZ  Cs-Rs RAMEE  [@] AUTO MEAS
FREQ > TRIG INT
LEVEL 1.608 Y SFEED MED

Screen zaved.

=] EMLAREE SYSTEH KEY LOCK

19
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2.6.2DCBiasVoltage

0V ~ +2.5V
Accuracy+0.5%+0.005V

20
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3. SI'ARTUP

This chapterdescribemamesandfunctionsof the front panelrearpanel,
andscreendisplayandprovideghebasiqgrocedurefor operatingheLCR-
6000 Series

1 Front panel summary

1 Rear panel summary

1 Power On/Off

1 Connect to Device under test

3.1 Frontpanel

Figure3-1 Front panel

GWINSTEK Lcr-s300 i i

—x
(DO & @
@)
& G %’\ 6

0

@jﬂ{ 8

L12 L11 110 L9

Table3-1 Front panel description
No. Description

LCD Display
Softkey
NumberKey
CursorKey
PowerSwitch
Measurdey

Setup Key

BNC Terminal

o Nl W|IN|F
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9 TriggeKey
10 ESC Key
11 USBDisk Port (USBHost)
12 Systensoftkey
3.2 Rea Panel
Figure3-2 Rea Panel

(<
é,
|

{f
|

|

i

o

S 4 5

Table3-2 Rea panel description

No.

Description

1

PowerCableReceptacle(Outlet)

FrameTerminal

USBInterfacéType B

RS232Interface

g lw|N

Handleldnterface

3.3 PowerOn/Off

3.3.1PowerOn

Presshe powerkeyfor atleastl secondReleaspower

keywhenthe POWERLED turns green

3.3.2PowerOff

Presghe powerkeyat leastl secondLCR-6000 Series
will shutdown whenyou release¢he powerkey after the
POWERLED turns red

If the AUTOSAVEoption of the File Operation menu |
set to ON(see paged), the POWER LED will flash twic
and theAUTOSAVE function will be executed during
poweroff sequence.

22
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3.4Warnmuup Time

LCR-6000 Serias readyto be usedas soonasthe
powerup sequenchascompletedHowever,to achieve
the specificatioaccuracyfirst warmup theinstrument
for 30minutes.

3.5 Connectto the DeviceUnder Test
(DUT)

The LCR6000Series uses a four terminal measuren
configuration thgtrovides easy, accurate and stable
measurements and avoids mutual inductance, inter
from measurement signals, noise and other factors
inherent with other types of connections.

Figure3-3 Connect to DU

L Force L Sense H Sense H Force

-

Do not applyDC voltageor currentto the

UNKNOWN terminals. Applyinga DC voltageor
A currentmayleadto devicefailure. Connectthe

measurementsample (DUT) to the test port (or
WARNING the test fixture, cables,etc. after the DUT has

been completelydischarged.

23
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4. M EASJREKEY

Thissectionncludeghefollowinginformation:
17  MEAS DISPLAY page

1  OPEN/SHORT page

1 LIST SETUP page

1 LIST MEAS page

4.1[MEASDISPLAYPage

When thdMeasurekeyis pressedhe
[MEASDISPLAY] page appears. The following
measurement controls can be set.

FUNC 0 Measuremeriunction
RANGE 6 Impedanceange
FREQO TestFrequency

TRIG 8 TriggetMode

LEVEL 0 Tet SignalLevel
SPEEDO MeasSpeed

= =4 =4 A4 -4 -2

24
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Figure4-1 [MEAS DISPLAMage

[ MEAS DISPLAY ] LOG aFF HEAS
] SETUP

* 138.081" =

SHORT

* 0.67465 °

vae 0 .0462 V 1= 9_.9226mA ]
FUMC  [Ca-Rs RANEE  [B] AUTD MEAS
FRED ~ 250.8 kHz  TRIG  INT
LEVEL  1.88 v SPEED  SLOY

= EALARGE
4.1.1MeasurementFunction[FUNC]

The LCR6000 Series simultaneously measures fou
components of complex impedance (parameters) i
measurement cycle. These inciymtenary parametea,
secondary parameter and two mopivametex

SYSTEM | (KEY LOCk

NOTE The monitor parameters can be set ithe
[SETUR page. The monitor parameters are
initially set to OFF
Types ofmeasurementparameters

Table4-1 Measurement parametecombinations
CsRs CsD CpRp CpD
Lp-Rp Lp-Q Ls-Rs Ls-Q
RsQ Rp-Q R-X DCR
Z-G Z-Gl Z-D Z-Q
Monitor parameters

Table4-2 Monitor parameters
Z D Q
Vac lac ! I %
G Gl R X
G B Y

25
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Table4-3

26

Measure Key

Measurement and Monitor parameter descriptions

Parameter

Description

Cs

Capacitance value measured usir
series equivalent circuit model

Cp

Capacitance value measured usir
parallel equivalent circuit model

Ls

Inductance value measured using
series equivalent circuit model

Lp

Inductance value measured using
parallel equivalent circuit model

Rs

Equivalent series resistance mea
using the series equivalent circuit
model(ESR)

A
©

Equivalent paralledsistance
measured using the parallel equiy
circuitmodel

Absolute value of impedance

Absolute value of admittance

Conductance

Suseptance

Resistance (=Rs)

Reactance

Dissipation factor

OO X| DT O| <IN

Quiality factor(=1/D)

Gr

Phase radian

Phase angle

Test signal Voltage

Test signal Current

Absolute deviation value

Relative deviation value

DCR

Direct Current Resistance

Procedurefor setting themeasurementfunction

[FUNC]

Stepl. Press théMeasurefey

Step 2. Press th@MEAS DISPLAY softkeyif
[MEAS DISPLAY is not already the active

mode.

Step 3. Use the cursor key to select [FUNC] field
Step 4. Use thesoftkeys to select measurement

function.
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4.1.2ImpedanceRange [RANGE]

Impedancerange mode

Table4-4

To achieve the best measurement result, it is
recommended to set the impedance range mode tc
OAut o WhemugirgbHo | d
measurement resuthay occuif the measured value
exceeds the full scale of the selected range.

Impedance range mode

rangeo

Mode |Function Advantage |Disadvantage
overview
Auto LCR6000 [(You do|The
Range |Seriesets theneed to selecmeasurement
optimum range time islonger
iImpedance dueto the
range for the ranging time
impedance of
the DUT
Hold Measuremeni{No ranging |You need to
Range time is select a propg
required range
depending on
thevalue of
the DUT.
Nominal |LCR6000 [Yo u d o|Validonlyin
Range |Seriesets theneed to selecithe sorting
optimum rangrange. No  |mode
depending onranging time i
the nominal |required
value

Availableémpedancerange

The hold range has nine impedance ranges: 10, 30
300, 1k, 3k, 10k, 3@kd 100k.

The impedanceange is selected according tdthe T ¢
impedance even if the measurement parameter is
capacitance or inductance.

27
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Table4-5

Table4-6
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Measure Key

Effectivemeasurementrangefor the impedancerange
whenin HOLD state

Rang¢{mpedance Effective measurement range

8 100 0-10U

7 300 10W000U

6 100J 1003UL6U

5 300) 3161k U

4 1kU 1k-8. 16kU

3 3kU 3. 14U U

2 10KJ 10k3UL. 6 kU

1 BOW ~ 31.4KL0kKY (

0 100kJ 1 0 0-k (This range is available (
when the test frequency < 20kHz

DCR FUNC best measurement range for the
impedance range when in HOLD state.

When the measured value exceeds 150% of the fu

scalef or the selected ran:
displayed.

Rang¢mpedance Best measurement ra/Overload
No. |range

7 100mU|0@0. 33U 0. 495
6 10U 0. B3U 3 U 4. 95U
5 10U 3.ad99 U 148. 5
4 1000 [90dap90U 1.48kU
3 1 kU 90BYW. 9k U 14. 85
2 10kU 9kdaBxX U 49. 5k U
1 100k UBX @90 k U 1.4881U
0 1 MU 90k W1 0 MU 100 MU

DCR accuracy: £0.05% with @ 1312lq
measurement range.
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Procedurefor setting theimpedancerange RANGE

Step 1. Press th@Measurefey

Step 2. Use the cursor key to seldnet[RANGE]
field.

Step 3. Use thesoftkeys to select the impedance
range mode or impedance range.

Softkey Function

AUTO RANGE Sets to AUTO range

HOLD RANGE Sets to HOLD range

NOMINAL RANGE Sets to NOMINAL range

INCR + Increments the impedanc
range irthe HOLD mode

DECR- Decrements the impedan
range in the HOLD mode

4.1.3Ted Frequency{FREQ)]

LCR-6300: 10Hz 300kHz
LCR-6200: 10Hz 200kHz
LCR-6100: 10Hz 100kHz
LCR-6020: 10Hz 20kHz
LCR-6002: 10Hz 2kHz

Table4-7 Frequency range andesolution
Frequency range(F) Resolution
10.00HA. FL 99.99Hz 0.01Hz
100.0H4. FL 999.9Hz 0.1Hz

1.000kHA. FL 9.999kHz 1Hz
10.00kHA. FL 99.99kHz 10Hz
100.0kHZ_ F L 300.0kHz 100Hz

Frequency Accuracy+0.01% with 4digit resolution
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Table4-8

Table4-9

Table4-10

Table4-11

30

Measure Key

Procedurefor settingtest frequencyFREQ]

Stepl. Press th@Measurekey
Step2. Usethecursorkeyto selecthe [FREQ)] field
Step3. Usethesoftkeysor numericentrykeysto enter

thetestfrequency.
Whendatais enteredvith thenumerickeysthe soft-keys

changeo unitlabelg§Hz, kHz).

Softkey |Function
INCR + |Be used to select between predefined
DECR- |measuring frequeirs

Refer toTable4-8, Table4-9, Table4-10,
Table4-11, Table4-12

LCR6 3 0 prédefined estfrequendesthat can be
sdectedbyusing INCR+/DECR

INCR+/DECR-

10Hz 50Hz 60Hz 100Hz |120Hz
1kHz 2kHz 10kHz 20kHz  |40kHz
50kHz 100kHz |[200kHz |250kHz |300kHz

LCR6 2 0 prédefined test frequencies that can be
selected by using INCR+/DECR

INCR+/DECR-

10Hz 50Hz 60Hz 100Hz 120Hz
1kHz 2kHz 10kHz 20kHz 40kHz
50kHz 100kHz [200kHz

LCR6 1 0 prédsfined test frequencies that can be
selected by using INCR+/DECR

INCR+/DECR -

10Hz 50Hz 60Hz 100Hz |120Hz
1kHz 2kHz 10kHz  |20kHz  |40kHz
50kHz  |100kHz

LCR6 0 2 prédsfined test frequencies that can be
selected by using INCR+/DE@R

INCR+/DECR-
10Hz 50Hz 60Hz 100Hz 120Hz
1kHz 2kHz 10kHz 20kHz




GWINSTEK

Table4-12

LCR-6000 Series User Manual

LCR6 0 0 frédsfined test frequencies that care
selected by using INCR+/DECR

INCR+/DECR -

10Hz

50Hz 60Hz 100Hz |120Hz

1kHz

2kHz

4.1.4TriggerMode [TRIG]

LCR-6000Seriesupportsfour triggermodesiINT
(internal) EXT (external)MAN (manualpandBUS(RS

232USB).
Trigger |Description
INT LCR-6000 Seriesontinuously repeats the

measurement cycle.

MAN

LCR-6000 Serigzerforms one cycle of
measurement each time you press the |
key.

EXT

LCR-6000 Serigzerforms one cycle of
measurement each time a rising pulse is
to the handleexternal trigger input pin or
the rear panel.

BUS

LCR-6000 Serigzerforms one cycle of
measurement each time it receives a trif
command sent via RSZUSB.

Procedurefor choosingtriggermode [TRIG]

Step 1.
Step 2.

Press th@Measurefey
Use thecursor key to selettte [TRIG] field

Step 3. Use thesoftkeys to select desired trigger
mode

Softkey |Function

INT Internal Trigger Mode

MAN Manual Trigger Mode

EXT External Trigger Mode

BUS BUS Trigger Mode
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GWINSTEK

4.1.5Test Signal Voltag/Current Level[LEVEL]

Table4-13

32

TheLCR6 0 0 0 tBstgighaével@gedrrent level
can be set as the effective value (RMS value) of a ¢
wave of the test freque
oscillator.

When a constant voltage or current level measuren
performed, aasterisk mark (*) appears at the end of
LEVEL display.

Testsignallevelsetting procedure

Stepl. Press th@Measurekey
Step2. Usethecursorkeyto selecfLEVEL] field

Step3. Use thesoftkeysor numericentrykeyso
enterthetestsignaloltagécurrentlevel.

Softkey Function

INCR + Refer toTable4-13

DECR-

ALC ON Auto Level Control ON

ALC OFF |Auto Level Control OFF

Test voltagécurrent level that can beselectedwith

INCR+/DECR)
INCR+/DECR -
10.00mV  |100.0mV  [300.0mV  |500.0mV
1.00V 1.50V 2.00V
INCR+/DECR -

100.0uA500.0uA1.00mA[5.00mA[10.00m420.00m/

Voltage range Resolution

10.00m\L LEVEL L 99.99mV 0.01mV

100.0m\WL. LEVEL L 999.9mV 0.1mV

1.00VL LEVEL L 2.00V 0.01Vv
Current range Resolution
100.0uA. LEVEL L 999.9uA 0.1uA
1.00mAL LEVEL L. 20.00mA 0.01mA
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4.1.6MeasurementSpeed SPEED]

SLOW, MEDand FAST can be selectedlf&R-6000
Series

SLOW mode will result in more stable and accurate
measurement ressilt

Procedure for setting measurement speed mode
Step 1. Press th@Measurekey

Step 2. Use the cursor key to selget[SPEED] field
Step 3. Use thesoft-keys to set measurement speel

Softkey Function
FAST 40 times/se¢
MED 10times/sec
SLOW 3 times/set¢
NOTE *1. Measurement speed in 300kHz, typical. Tt

Measurement Speed time is the trigger to the
end of measurement (EOM) output on the
Handler.

Display: [BIN MEAS] Page
[RANGE]: HOLD RANGE
[AVG]: 1
[BIAS]:OFF
[AUTO LCZ]: OFF
[MON 1] [MON 2]: OFF
[DELAY]: 0 ms
[ALC]: OFF

Measurement speed [ms]

Speed
Test Frequency(Hz) |[SLOW |MED FAST
10 1600 1600 1600
20 800 800 800
100 483 160 160
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1k 342 94 30
2k 336 91 26.5
10k 332 88.5 24.5
100k 332 88.5 24.5
300k 332 88.5 24.5
DCR 333 171 48

4.1.7Measurement logLOG]

34

The LCR6000 has an internal data buffer that recor
to 10000 measurement readings. These readings ¢
saved to an external USB driva.isvV file format.
These readings can then be opened on a PC using
software such as Windows Excel. WhebhOG
functionis activethe display is fixed to the [MEAS
DISPLAY] screen. The [FUNC], [FREQ] and [LEVE
settings are also fixed and cannot be eldang

Procedure for settind.og

Step 1. Press the [Measure] key

Step 2. Use the left/right cursor keto selecthe
LOG statudield.

Step 3. Use thdSTART LOQ softkeys to start a
new log.

Softkey Function

START LOG [To start a new measuremieat

Stepd. After a new loppasstarted, the measuremet
readings wil |l be re
internal bufferThe options in the following
table are availaldaring this recording

process
Softkey Function
STOP Storsthe recording and temporarily

savethelogsinto the bufferAn
exclamation mark will be added aftg
the record count@n the [LOG] statug
field)to remindyouthat there are
recorded readings in the buffer that
have not yet been processed.
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SAVE TO USB [Saveshe recorded readings in the
bufferto anexternal USB flash drive
The internal buffer is cleared after t
operation.

CLEAR Cleastheinternalbuffer.

BUFFER

SAVE & STOP |Stogsthe recording anshves the
recorded readings in the internal
bufferto anexternal USB flash drive
Theinternal buffer will be cleared
after the save operation

If anexternalUSBflash drive is not
plugged in, the meter wibht stop the
ongoingecording.

CLEAR & Stoprecording and clesthe internal
STOP buffer.

Steg5. When the internal b
be added after tmimber ofrecorad
countgin the [LOG] status fieldjhe
following twvo operationare available in this
situation

Softkey Function

SAVE TO USB |Saves the recorded readings in the

buffer to an external USB flash driy

The internal buffer is cleared after

operation.

CLEAR Clears the internal buffer.

BUFFER

35



GWINSTEK

Measure Key

Beforesavinghe recorded readings in the internal bt
to the external USB flash drive, remember to plug tl
external USB drivato the USB port on the front pane

The recorded readings will be savadsubdirectory
named MEAS DATA, whose parent directory \aileh
the same name as tleR-6000model beingised See
theexample in below:

ExampleF\ LCR6300MEAS DATE MEAS0000.CS\

Up to 9999 recording files can be savel their file
names from 0001.csv~9999.csv

The size of the internal buffer can be adjusted
SYSTEMSYSTEM CONFI GO DA
settingfield. The maximum data buffer size is 10000.

4.2[OPEN/SHORTPage

36

When you pregke[Measurekey andhe OPEN
SHORT] softkey the] OPEN SHORT] page appears.

In this page, the OPEN/SHORT/SPOT correction fc
correcting the stray admittance and residual imped:
can be performed.

The OPEN and SHORT function performs open or
short correction over a range of fixed trimming poin
The correction for all other frequencies are interpole
from those fixedrimming points. Please refer to the
Specification page to see what the trimming frequel
points are for each LGD00 model.

The SPOT function will perform open, or short
correctionatausdref i ned oOspot o

In the[ OPEN SHORT] page, yogan configure each
the following controls with the cursor placed in the
corresponding field

1 Open correction [OPEN]
1 Short correction [SHORT]
1 SPOT correction [SPOT]
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Figure4-2 [OPEN/SHORT Page
[ OPEM SHORT ]
OPEN TEST OH
SHORT TEST OH
SPOT 200.0 Hz

5] FILE SYSTEN KE'Y LOCK
4.2.10pen Correction[OPEN]

TheLCR-6000S e r OPEN dorrection capability
cancels errors due to the stray admittand®) (G,
parallel with the dece under test (ReferRayured-3).

Figure4-3 Stray Admittance

(O—e— putr ———)

The OPEN correction data is taken at all preset
frequency points, independent of the festjuencyou
set.Refer tathe tables on pad82for the trimming
frequency point lists for each model.

To perform open correction

Step 1. Press th@Veasurefey
Step2. Press the [OPEISHORT]softkey
Step 3. Use the cursor key to seliet[OPEN] field

Softkey Function
ON Enables open correction.
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OFF Disables open correction.
MEAS OPEN Starts open correctighAC).
DCR OPEN Starts open correctigDC).

Stepd. Presshe[MEAS OPEN] or [DCR OPEN]
softkey Adialog message O p-eirnuit the
test twillappearal s 0

Step 5. Connectthe test fixture tthe BNC terminal
Do not connect the DUT to the fixture.

Step 6. Presghe[OK] softkey The LCR-6000will
thenmeasur@the open admittances
(capacitance and conductance) at the all t
frequency points.

During the meROGRENENRN
measurement i n prog
shown on the display.

When the measurement has finished,
oCorrection finishe
measurement, you can ptes§ABORT]
softkeyto abortthe OPEN correction.

Step 7. After the OPEN measurement has finishes
the meter will enable OPEN correction
automaticallyyou can, however, still cheos
to manuallghoose to enable or disable OF
correction by depressitigg ON or OFF soft
keys.

4.2.2ShortCorrection [SHORT]

The short correction feature of t@R-6000 Series
compensates for any residual impedances (R,X) th.
existoutside otalibration, such as the impedance ol
cables and the DUT connection points.

SeFigure4-4 Residual Impedances

Figure4d-4 Residual Impedances

O— R X DUT O

To perform short correction

38



GWINSTEK LCR-6000 Series User Manual

Stepl. Press th@Measurekey
Step2. Press the [OPEISHORT]softkey.
Step3. Use thecursorkeyto selecthe[SHORT]field

Softkey Function
ON Enables short correction.
OFF Disables short correction.

MEAS SHORT |Starts short correctigAC).
DCR SHORT Starts short correctigdC).

Step 4. Presghe[MEAS SHORT] or [DCR SHORT
softkey, a dialog messag@eS h-crcuit the
t est t,evillappearal s 6

Step 5. Connect the test fixtute the BNC terminals
and shorcircuitthetest terminals.

Step 6. Presghe[OK] softkey TheLCR-6000
measurethe short impedances (inductance
and resistance) at the all test frequency pc

During the me RSHORE n
measurement in prog
shown on the display.

When the measurement has finished,
oCorrection finishe
measurement, you can pitbeegABORT]
soft-keyto abortthe SHORTcorrection.

Step 7. After theSHORT measurement has finishe
the meter will enable SHORT correction
automatically. You can, however, still choc
to manually choose to enable or disable
SHORT correction by depressing the ON
OFF softkeys.

4.2.3SPOT Caection

The spot coectionfundion involves performing
open/short correction at usspecified frequency poin
You carspecifyl frequency point
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To specify frequency points and perform open

correction

Step 1. Press th@Vieasurefey

Step 3. Press the [OPEISHORT]softkey

Step 3. Use the cursor key to seldet[SPOT] field

Step 4. Enter the frequency using tha@mericentry
keys.

Softkey Function

ON Enable this point.

OFF Disables this point.

CURRENT FREQ|Use current frequency

MEAS OPEN Starts open correction.

MEAS SHORT Starts short correction

Step 4.

Step 5.

Step 6.

Presgshe[MEAS OPEN]softkey A dialog
messag® O p-eirnuit the test e r mi will:
appear

Connect theest fixture to th&8NC terminda.
Do not connect the DUT to the test fixture.

Presghe[OK] softkey The LCR6000
measurethe open admittances (capacitanc
and conductance) at this frequency point.

During the measur en
measurement i n prwilg
be $iown on the display.

When the measurement has fimikh
oCorr ect i,wihbedisplayeds h e
During the measurement, you can gress
[ABORT]softkeyto abort open correction.
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To specifyfrequencypoints and perform short
correction

Step 1. Presgshe[MEAS SHORT] soft key, a
dialog message S h-arcuit the test
t er mjwlldé disdlayed

Step 2. Connect theest fixture to th&NC terminad
andshortcircuitthetest terminals

Step 3. Presghe[OK] softkey TheLCR-6000
measurethe short impedances (inductance
and resistancaj this frequency point.
During the measuren
measurement i n prwilg
beshown on the display.

When the measurement has finished,
oCorrection f iomthes he
screenDuring the measurement, you can |
the[ABORT]soft-keyto abort short
correction.

4.3[LISTSETURPPage

Press the [Measure] key and hed&IST SETUP]
softkeyto open thdLIST SETUR page. Theist
Measure feature can perform automatic sweep
measuremesiby sweeping the frequernrysignal level
through a maximum 10 list points.

Before usingheList Measure feature, you have to
configure the list setup.

In the[LIST SETUR page, you can configure each ¢
the following list measurement controls with the cui
placed in the corresponding field.

1 Functionmode[FUNC]
1  Testmode[MODE]

1 ParameteselectiofFREQ[HZz],VOLT[V],
CURRIA]

1  Limit parameteselectiofLMT]
1  Lowerandupperlimits[LOWER][UPPER]
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Figure4-5

Measur&ey

[LIST SETURPage

[ LIST SETUP 1] FUHC Cz—Rs= MEAS
MODE SEN DISPLAY
Mo. FREQ[Hz] LAT LOWER 'PER
1 4t 5 B by 55 HEAS
5 5 SETUP

LIST
MEAS

] Bk
16 36H.8 k

]
&
#
&
&
#
)
&
B
B

= FILE SYSTEHM KEY LOCK

4.3.1MeasurementFunction[FUNC]

Select the primary and the secondary measuremer

4.3.2Test Mode [MODE]

42

The[LIST MEAS page will execute a list of up to 1C
swept frequency or amplitude tests.

When [MODE] is set to SEQ and [TRIG] is set to
MAN, the[LIST MEAS function will automatically
execute each test step on the list in sequence until
last step is executed. The meter will then wait for tt
trigger button to be depressed before repeating the
process.

When [MODE] is set to STEP and [TRIG] is set to
MAN, the[LIST MEAS function will automatically
execute the first test step. The meter will then wait
the trigger buttoto be depressed before executing t
next step. This process is repeated for each step o
list.

Softkey Function

SEQ Sequencmeasure all step by one
trigger.

STEP Measure one step by onegeqg

There are 4 available trigger modes in the [LIST M
page.
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Trigger Mode  |Function

INT Trigger by the
source.

MAN Trigger by pressing the trigger
button.

EXT Trigger by sending a signal to the
trigger pin on the handler interfac

BUS Trigger by the R&2USB port.

4.3.3List Measurement Parameters

The list parameter uskxt thelist measurement can b
themeasurement frequeraythesignal levdgV/A].

Use the list point field to specify the list measureme
parameter,

To specifythe list sweepmeasurementparameter

Step 1. Press the [Measure] key
Step 2. Press the [LIST SETUBbftkey
Step 3. Use the cursor key to select FREQ or VO

or CURR field
Step 4. Use thesoftkeys to select list measuremen
parameter.
Softkey Function
FREQ Uses frequency as the list
measurement parameter
VOLT Uses voltage as the list measurel
parameter
CURR Uses current as the list measurer
parameter
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4.3.4List Pointand Limit Modes

TheList measurement feature supports up to 10 lis
points as well as measurement limit values. Each |
point can be turned on or off.

To configure the list points

Step 1. Press the [Measure] key

Step 2. Press the [LIST SETUBGft-key

Step 3. Use the cursor key to select one of the lis
point field (1 though10)

Step 4. Usethesoft-keys to turn on/offthe current

point.
Softkey Function
ON Turn on current point
OFF Turn off current point

Step 5. Enter the list point value (maybe the
frequency value tnesignal level
voltage/current value). When you enter th
frequency value, tkeftkeylabels change tc
unit labed (Hz, kHz). When you enter the
signal |l evel wvoltac
ente units. When you enter the signal leve
currentvalue, thesoftkeylabels change to
unit labed (UA, MmA).

Step 6. Using the cursor keys, select the LMT fiel

Step 7. Configure the limit parameter by pressing
appropriatesoftkey

Softkey Function

PRIMARY A Uses the primary parameter as th

limit parameter.

2NDARY B Uses the secondary parameter ag

limit parameter.

OFF Turns OFF the limit feature.

Step 8. Using the cursor keyelect the LOWER
field.
Step 9. Enter the lower limit value

Step 10. Using the cursor keyselect the UPPER fiel
and enter the higher limit value.

Step 11. Repeat Step 4 to Step 10.
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4.4[LISTMEAY Page

The[LIST MEAS pagewill appeawhen you press the
[Measure] key atiden theLIST MEAS]softkey

Figure4-6 [LIST MEA¥Page

[ LIST ME&S ] LOG OFF HEAS
TRIG M&M  MODE SEQ  RAHGE (3] &UTO DISELAY
Mo. FREQ[H=] L= ]

CHP
Pl MEAS
SETUP

LIST
SETUR

El apu] 2 oY 4 Y
16 366,48 k

= FILE SYSTEM KEY LOCK

On the[LIST MEAS page, the list points are swept ¢
the measurement results are compared to the limit:
During a sweep, an asterisk mark (*) will appear or
left side of the list point currently being measured.

This page provides the following information:
1  Trigger mod [TRIG]

1  Test mode [MODE]

1  Range mode [RANGE]

1 Measurement recording [LOG]

These conditions can be set fidMEAS DISPLAY
page anfiSETUR page.
4.4.1TriggerMode [TRIG]

Select the trigger mode for LIST MEAS here; mant
trigger is generally used for LISEAS

When enterinthe LIST MEAS function, the default
trigger mode ithe manual trigger mode

Youcan us¢hecursor button to highlight the TRIG
source fieldindselect the other available trigger sou
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Triggemode

When entering LIST MEAS for tfst time, the system w
set Trig Modéo MAN.

Trig Mode Function

INT Internal Trigger. All telnst points
are swept continuous.

MAN Manual Trigger. Each time the

instrument is triggered by [Trig]
key, thdist points are swept one [
one.

EXT External Trigger. Each time the
instrument is triggered by the

handler trigger pin, ttist points art
swept one by one.

BUS BUS Trigger. Each time the

instrument is triggered by SCPI
command, thdistpoints are swept
one by one.

4.4.2TestMode [MODE]

46

The[LIST MEAS] page will execute a list of up to 1
swept frequency or amplitude tests.

When [MODE] is set to SEQ and [TRIG] is set to
MAN, the [LIST MEAS] function will automatically
execute each test step on the list in sequence until
last step is exeewd. The meter will then wait for the
trigger button to be depressed before repeating the
process.

When [MODE] is set to STEP and [TRIG] is set to
MAN, the [LIST MEAS] function will automatically
execute the first test step. The meter will then wait
the trigger button to be depressed before executing
next step. This process is repeated for each step o
list.

TestMode

Softkey Function

SEQ Sequence measure all step by ong
trigger.

STEP Measure one step by one trigger.
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There are dvailable trigger modes in the [LIST ME;,

page.
Trigger Modes |Function
INT Trigger by the
source.
MAN Trigger by pressing the trigger but
EXT Trigger by sending a signal to the
trigger pin on the handler interface
BUS Trigger by the R&32USB port.
4.4.3RangeMode [RANGE]

Displagthe selected measurement range for each
measurement step; this fieldaseonly for display, its
content canot yobhreeddoltlaamngg té
measurement range; it can be dotigein

[MEAS DISPLAY or [MEAS SETUPfunction.

4.4.4Measurement logLOG]

The LCR6000 has an internal data buffer that recor
to 10000 measurement readings. These readings c
saved to an external USB drive in a .csv file format.
These readings can thenopened on a PC using
software such as Windows Excel. When the LOG
function is active, the display is fixed to the [MEAS
DISPLAY] screen. The [FUNC], [FREQ] and [LEVE
settings are also fixed and cannot be changed.

Procedure for setting Log

Step 1. Press the [LIST MEASbHftkey
Step 2. Use the cursor keys to select the [LOG] st

field.

Step 3. Use thdSTART LOQ soft-keys to start a
new log.

Softkey Function

START LOG [To start a new measurement log.

Stepd. After a new log has startdte measurement
readings wil |l be re
internal buffer. The options in the following
table are available during this recording
process:
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Softkey Function

SAVE & STOP |Stops the recording and saves the
recorded readings in the internal
buffer to an external USB flash driv
The internal buffer will be cleared
after the save operation.

If an external USB flash drive is no
plugged in, the meter will not stop t
ongoingecording.

CLEAR & Stop recording and clears the inter
STOP buffer.

Steg5. When the internal b
be added after the number of recorded
counts(in the [LOG] status field). The
following two operations are available in tf
situation:

Softkey Function

SAVE TO USB |Saves the recorded readings in the
buffer to an external USB flash driy
The internal buffer is cleared after
operation.

CLEAR Clears the internal buffer.
BUFFER

Before saving the recorded readings imteémal buffel
to the external USB flash drive, remember to plug t
external USB drive into the USB port on the front pi

The recorded readings will be saved in a subdirectc
named.IST DATA, whose parent directory will have
the same name as the &R0 model beingsed See
the example in below:

Example: FLCR6300LIST DATE\ LISTO000.CSV

Up to 9999 recording files can be saved, with their-
names from 0001.csv~9999.csv.

The size of the internal buffer can be adjusted in
SYSTEM¢SYSTEM CONBUFFGR D A
setting field. The maximum data buffer size is 1000
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4. 5[ENLARGE DISPLAYage

Only four measurement values will be shown in this
simplified display mode: The primary measuremeni
parameters, the secondary measurement paramete
two monitored prameters such as %, lac or Vac,
etc.

4.5.1Enlarge Display

Press the ENLARGE sekey in the [MEAS DISPLAY
to enter the [ENLARGE DISPLAY] mode (simplifiec
display mode); on the contrary, press the NORMAL
softkey in the [ENLARGE DISPLAY] mode to gthe
[ENLARGE DISPLAY] mode and return to the regu
[MEAS DISPLAY] mode.

Two biggest readings you see in the upper part of t
[ENLARGE DISPLAY] mode are the primary and tr
secondary measurement parameters while the two
smaller readings in thevker part of the display are the
monitored parameters you chose to be displayed. 7
PASS/FAIL result of th®irect @mpaisonfunction
(seet.5.2Direct Comparison Functipfor the DUT
currently being measured will be displayed in the b
right corner of thenlarged display

The Direct Comparison function allows yosde
whether the currently measured DUT is within the
acceptable tolerance range without the complexity
BIN sorting function.
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Figure4-7 [ENLARGE DISPLAYage

[ ENLARGE DISPLAY ]

= 191.029
© 4.43556 °

b 29.289 pF
% 0.0194 % PASS

5 HORHAL SYSTEM + (KEY LOCK
4.5.2Direct Comparison Function

TheDirect Comparison function can be turned on ir
[BIN SETUP] page. When the number of bins is se
in the [BIN SETUP] page, the Direct Comparison
function will be activated for the

[ENLARGE DISPLAY] mode. To activate Direct
Compar i sonRrBINS&k hioro steh &P[ B
page. Please refer to Tregal Numberof Bins [#8INS]
chapter opage63on h ow t eB |cNaSodo s

Figure4-8 Direct Comparison setting

[ BIN SETUP 1] FUHC C=-R=
COMP - OH HOM 131,888 nF BEEP OFF
MIDE PER ALY 0n
LOWER LPPER

1 E[EE = 18 ARAR  *

18, B84 16

d-BIHS

MORE
R 143

FILE SYSTEM KEY LOCK
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5. JETUP KEY

This section includes the following information:

)l

1
1
1

MEAS SETUP page
BIN SETUP page
BIN MEAS page
BIN COUNT page

Every time or everywhere you can press the [Setup] key to open the |
SETUP] page.

5.1[MEASSETUPPage

In [MEASSETUR page,the Instrument doesnot

NOTE displaytest resultand sorting result, but testingstill

In progress.

Figure5-1 [MEAS SETURPage

[ MEAS SETUP ]

FUHC RAMGE  [4] &UTO
FRED) 1.888 kHz  TRIG IHT

LEYEL  1.88 W« SPEED  MED

SEC RES 1880 BG 1

BIAS  OFF MIH 4 A

SUTO LCZ OFF MM 2 A%

DELAY B m= MOMINAL 151.8688 nF
AL 3]

Cp—FRp

Cp-D

MORE
174

SYSTEN KEY LOCK
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In the[MEAS SETUPPage, you can configure each
the following measurement controls with the cursor
placed in the corresponding field.

Measurement Function [FUNE]
Impedance range [RANGE]

Test Frequency [FREQ]

Trigger Mode [TRIG}

Test Signal Voltage Level [LEVEL]
Measurement Speed [SPEED]
Source Output Impedance [SRC RES]
Averaging Factor [AVG]

DC Bias Voltage [BIAS]

Auto LCZ Function [AUTO LCZ]

Monitor 1 and Monitor 2 Parameter Select [MOI
[MON 2]

1  Measurement Delay Time [DELAY]
17 Auto Level Control [ALC]

= =4 4 -4 A4 -4 -4 -4 - - A

NOTE

*1. These six settings can be setin the
[MEASDISPLAY page andthe [BIN COUNT]
page.Pleasereferto section 4.1[MEASDISPLAY
Pageon page24for details

5.1.1SourceOutput Impedance[SRCRES]

52

The Source output impedance can be set 3 0 Or,
100U.

If you usd_.CR-6000 Serigs test asmalleinductor,
pl ease use 300U0.

If you need to compare test results with Keysight
E4980As el ect 100U.

Procedurefor setting sourceoutput impedance
Step 1. Press the [Setup] key

Step 2. Use the cursor key to selge[SRC RES]
field.

Step 3. Use thesoftkeys to sethe source output
impedance
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Softkey Function
30U 30U
50U 50U
100J 100U

5.1.2Averaging FactofAVG]

The averaging feature allows you to obtain mo
averagevalues of successive measurement results

You can specify the averaging factor from integer 1
integer 256.

To setup the averagingfactor
Step 1. Press the [Setup] key
Step 2. Use the cursor key to select [AVG] field

Step 3. Use thesoftkeys ornumber keys to enter
averaging factor.

Softkey Function

INCR + Increments the averaging factor in

steps of 1, 2, 4, 8, 16, 32,

64, 128 and 256.

DECR- Decrements the averaging factor |

steps of 1, 2, 4, 8, 16, 32,

64, 128 and 256.

5.1.3DCBiasVoltage[BIAS]

This function will applggDC bias voltage onto the DU
while LCR meter is performing its AC measuremen
the DUT. The settable DC bias voltage range is-frol
2.5V ~ 2.5V.

Procedure for setting DC bias voltage

Step 1. Press the [Setup] key

Step 2. Use the cursor key to select [BIAS] field
Step 3. Use thesoftkeys to select DC bias voltage.

Softkey Function

OFF Turn off the DC bias voltage

2V 2V voltage is applied to the device ung
test.

1.5V 1.5V voltage is applied to the deuitger
test.

-1.5V -1.5V voltage is applied to the device
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test.
-2V -2V voltage is applied to the device un
test.
Bias Voltage range Resolution
0.01VL DC BIASL 2.50V 0.01V
-2.50\. DC BIASL -0.01V 0.01V

5.1.4Auto LCZ Funcion [AUTO LCZ]

Auto LCZ Function can help you to select a proper
measurement parameter.

NOTE

Auto LCZ Function cannot judge complex
components, please do not rely entirely on thi
function to measure.

To setup the Auto LCZFunction
Step 1. Press the [Setup] key
Step 2. Use the cursor key to sel@ddTO LCZ] field

Step 3. Use thesoft-keys to turn on/off the Auto
LCZ Function.

Softkey Function

OFF Turn off the Auto LCZ Function

ON Turn on the Auto LCZ Function.
When Auto LCZ Function is set to ON
0 AU TLCC Z 6 digplay on [FUNC]

field.

NOTE

TheAuto LCZFunctionwill be turned off after you
setthe measurementfunction.

5.1.5Monitor 1 and Monitor2 [MON 1][MON 2]

TheLCR-6000 Seriesan monitor the other two
parameters.

NOTE

Additionalmonitoring parametersdo not
increasetheinstrument measurementtime.
Monitor parameterdisplayin [MEAS DISPLAY]
page and[ENLARGE] page
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Procedure for setting monitor parameters (monitor
and monitor 2)

Step 1. Press the [Setup] key
Step 2. Use the cursor key to select [MOMNor

[MON 2] field
Step 3. Usesoftkeys to seledhe followng functions
Softkey Function
OFF Turn off the monitor
Z Absolute value of impedance
D Dissipation factor
Q Quiality factor(=1/D)
Vac Test signal Voltage
lac Test signal Current
! Absolute deviation value
I % Relative deviation value
G Phase radian
Ql Phase angle
R Resistance (=Rs)
X Reactance
G Conductance
B Sustenance
Y Absolute value of admittance

5.1.6Measurement DelayDELAY]

This setting decides how long the metewaitlto
commence a measurement after the trigger signal i
receivedSettable range: Oms to 60s.

5.1.7AUTO LEVEL CONTBRL [ALC]

The automatic level control (ALC) feature adjusts tt
voltage across the DUT or the curténbughthe DUT
to match the voltagelrrent level setting. Using this
feature, you cdry to ensurea constansignalevel
(voltage or currenig applied to the DUT.
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NOTE

In situations when the actual measuring Vac o
lac goes beyond the extent that the ALC can
regulate,a warningmessageEFai | e d !
canEt regulate! e, will
the screento indicate to the operator that the
ALC can no longer regulate Vac/lac.

An asteriskwill be shown beside the LEVEL
or Aunit whenthe ALC is turned on.

Softkey Functio

OFF Turn off the Auto Level Control
Function

ON Turn on the Auto Level Control
Function

5.1.8Nominal Value [NOMINAL]

56

TheNominal Value parameter becomes displayed ¢
settable only when MONI1
or ! % modes. Th eheheasured a
mai n parameter wil/l t he
' % cal cul ati ons
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5.2 [BIN SETUPPage

Press [Setup] key and ptés3BIN SETUP]soft-keyto
open[BIN SETUP] page

This page allows you to configureltB& 6000 Seriés
built-in comparatofmhebuilt-in comparator can sort
DUTsinto a maximurof 10 levels (BIN1 through BIN
and OUT) using up to nine sets of primary paramet
limits along with one set of secondary parameter lin

In addition, DUE that fall within the pmary paramete
limits but are out of the secondary parameter limits
be sorted into an auxiliary bin.

To take full advantage of the compar&iGR-6000
Seriess equippedvith a handler interface for use in
conjunction with the comparator. All 10 $ignad can
output to your PLC via the handler interface.

In the[BIN SETUP]page, you can configure each of
following controls with the cursor placed in the
corresponding field.

Measurement Function [FUNC]

Comparator ON/OFF [COMPT

Auxiliary bin ON/OFF [AUX]™

Nominal value [NOM]

Primary parameter comparator limit mode [MO|
Beep feature [BEEP]

Primary parameter total bins [BINS]

= =4 4 -4 A4 - -2

*1. These two settings canalso be set in the

NOTE [BIN MEAS]page.
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Figure5-2

[BIN SETUPPage

[ BIN SETUP ] FUHC Cs-Rs HEAS

COMP 0N HOM 137,888 pF BEEP OFF DISPLAY

MODE  AES ald  0H

E-BIMS  LOWER ME&S
116, BAA 2H. BFE SETUP

1 1

BIN
MEAS

BIN
COUNT

= FILE SYSTEN KEY LOCK

5.2.1MeasurementFunction [FUNC]

The LCR6000Series simultaneously measures four
components of the complex impedance (parameter
measurement cycle. These include primary parame
secondarparameter and two monitor paransetelease
referto the4.1[MEASDISPLAY] Pagesection or24for
details

5.2.2ComparatorFunction ON/OFF

58

LCR-6000 Seriébuilt-in comparator casortDUTs
into a maximum of 10 bins (BIN1 to BIN9 and OUT
using a maximum of nine pairs of primary paramete
limits and one pair of secondary parameter limits.

A DUT can be sorted into the auxiliary BIN (AUX)
when theprimary paramet&withinthelimits butthe
secondary parameter is not.
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Figure5-3 Page ComparatowWorkflow

BINImin<Primary<BIN 1max Yes
G.
BIN9min<Primary<BIN 9vax

Display: OUT NG Display: OUT AUXNG Display: BIN1-9 AUXNG Display: BIN1-9 OK
Output: NG Output: NG Output: NG Output: BIN_1or BIN 26
P_OVER S OVER S OVER
P HiorP_LO P_OVER
P_HlorP_LO

Procedurefor setting the comparatorfunction
[COMP]

Stepl. Presghe[Setupkey

Step2. Presghe[BIN SETUH softkey

Step3. Use thecursorkeyto selecfCOMP]field.
Step4. Usethesoftkeysto turnon/off the

comparator.
Softkey Function
OFF Turns OFF the COMP function
ON Turns ON the COMP function
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5.2.3AuxiliaryBin [AUX]

After AUXisturned on, DUTSs that do not fall within
the primary parameter limit values are sorted as Ol
addition, DUTs that fall within the primary paramete
limits but are out of the secondary parameter limits
sorted into the auxiliary (AUX) bin.

Procedue for turning ON/OFF the auxiliary bin [AU>
Step 1. Press the [Setup] key

Step 2. Press the [BIN SETURDft-key

Step 3. Use the cursor key to select [AUX] field

Step 4. Use thesoft-keys to turn on/off the auxiliary

bin.
Softkey Function
ON TurnsON the auxiliary bin
OFF Turns OFF the auxiliary bin

5.2.4PrimaryParameter Comparator limit mode

60

[MODE]

You can specify the primary parameter limit values
one of the following 3 ways:

f

Tolerance mode [$5]]

In tolerance mode, the comparison limit valtes
based on the deviations from the specified non
value, which can be specified in the [NOM] fielc
You configure the tolerance mode limit values
deviation percentage (%) or absdlutgparameter
value.

Sequential mode [SEQ]

In sequential modée comparison limit values &
based on the absolute value of the measureme
When you configure these limit values, you han
first define the minimum value and then the
maximum value.

Nominal Value [NOM]

Sesthe nominal value (reference valuethiABS
and PER compare modes. Use the number ke
enter the value and the unit.
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Figure5-5

Absolute mode[ABS]
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Absolute valué | = UNKNOWN valued nominal

value

Absolute mode

Nominal Value

0 L3 L2 LliHi H2 H3
S S e .

BIN 1 ——

BIN 2 *—0 E o—e

BIN 3 —0 E o—e
| . :

-

6 Includeghepoint
Excludeghepoint

Percentage mode [PER]

Deviation percentages (%) = Absolute value

(! Ynominal value x 100%

Percentagenode

Nominal Value

0 L1 Hl L2 L3 H2 H3
L (U R T . .

L5 H5 L6L4HE H4
. y L :

BIN 1
BIN 2
BIN 3
BIN 4
BIN 5
BIN 6

OUT OF BINS

-——0 0—0

6 Includeghepoint
Excludeghepoint
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Sequentiamode[SEQ)]

Sequential mode

OL1 HT H2 H3
| |

] ] | -
=

BIN 1 —1
BIN 2 o—-
BIN 3 e

|
l o
1

6 Includeghepoint
‘ Excludeghepoint

Setup Key

In Sequential mode, the comparison limit values ar
based on the absolute value of the measurement. ~
nominal value does not ndedgarticipate in operation

To set up the comparator limit mode
Stepl. Presghe[Setupkey

Step2. Presshe[BIN SETUH softkey

Step 3. Use the cursor key to select [MODE] field
Step 4. Use thesoftkeys to select comparator mod:

Softkey Function

ABS Absolute parameter values
PER Deviation percentages
SEQ Sequential mode
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5.2.5Nominal value for tolerance mode

You must configure the nominal value when you us
tolerance mode as the limit mode for the primary
parameter.

In sequential mode tin@minal value does not affect
sorting. In sequential mgd®u do not need to configt
the nominal value.

To enterthe nominal value

Step 1. Press the [Setup] key

Step 2. Press the [BIN SETUBRDft-key

Step 3. Use the cursor key to select [NOM] field

Sep 4. Enter the nominal value using the entry ke
Use thesoftkeyto selectheunit.

5.2.6Beepfeature

The beep feature behaves differently depending on
which beep mode is in effect.

To set up the beep feature

Step 1. Press the [Setup] key

Step 2. Press the [BIN SETURBDftkey

Step 3. Use the cursor key to select [BEEP] field
Step 4. Use thesoftkeys to set beep feature

Softkey Function

OFF Turns the beep feature off

PASS Beep when the comparator sorting
result is OK

FAIL Beep when theomparator sorting
result is NG

5.2.7Total Number of Bins [#ZBINS]

LCR-6000 series specify nine birBI{4S to 9BINS).
To choose total number of the bins

Step 1. Press the [Setup] key

Step 2. Press the [BIN SETUBDpftkey

Step 3. Use the cursor key select [#BINS] field
Step 4. Use thesoftkeys to select beep tone.
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Softkey Function
1-BINS Setto 1 bin
2-BINS Set to 2 bins
3-BINS Set to3 bins
4-BINS Set to dins
5-BINS Set to Jins
6-BINS Set to &hins
7-BINS Set to hins
8-BINS Setto 8bins
9-BINS Set to dins

5.2.8Lowerand UpperLimits

LCR-6000ries builin comparator can sort DUTs in
a maximum 10 levels (BinlaihghBin9 and OUT)
using up to nine sets of primary parameter limitg alc
with one set of secondary parameter limits.

To enterthe limit valuesfor tolerancemode

Step 1.
Step 2.
Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Press the [Setup] key
Press the [BIN SETURDftkey

Use the cursor key to select [BIN 1 LERY
field

Enter the limit value usitige entry keys.

When in the ABS and SEQ mode, please
the unit using theoftkeys. When in the PEFR
mode, the unit is %.

Repeat Step 4 using the cursor keys until '
have entered all limit values.

Use the cursor key to select [R@IWER]
field and enter the lower limit value for the
secondary parameter.

Select [2ntUPPER field to enter the upper
limit value.

5.3[BIN MEASPage

Whenthe[Setup] key aritie[BIN MEAS]softkeyis
pressedthe[BIN MEAS]page appears. The bantag
results are displayed in larger characters while the
measurement results are shown in normal characte
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Figure5-7 [BIN MEAS]Page

[ BIN IEAS ] L0 OFF HEE
' || DISPLAY

B I N 3 0 K MEAS
Cs 137.469 nF SETUP
Rs 0.67577 o @8

[NOMINAL 137.888 pF  COMP MODE ABS )

FUNC RAMEE  [2] AUTO BIN
FREQ  250.0 kHz  TRIG  INT Ll
LEYEL  1.@@ SPEED  SLOW

COMP | FINES 3]

= FILE SYSTEH KEY LOCK

Thispageprovideghefollowinginformation:

7 FUNC,RANGE, FREQ,LEVEL, TRIG, LEVEL,
SPEED:Theseconditionscanbesetfrom
[MEASDISPLAY] page.

1  ComparatofunctionON/OFF [COMP]
1 Auxiliarybin ON/OFF [AUX].

5.3.1ComparatorFunction ON/OFF

LCR-6000built-in comparator can sddUTs into a
maximum of 10 bins (BIN1 8IN9 and OUT) using a
maximum of nine pairs of primary parameter limits .
one pair of secondary parameter limits.

A DUT whichhas thgrimary parameter withine
limits, but secondary parameter is not, can be sorte
an auxiliary BIN (AUX).

Sedrigure5-3 on pagé9for the Comparator Workflo

Procedure for setting the comparator function
[COMP]

Step 1. Press the [Setup] key
Step 2. Press thgBIN MEAS] softkey
Step 3. Use the cursor key select [COMP] field

Step 4. Use thesoftkeys to turn on/off the
comparatar
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Setup Key
Softkey Function
OFF Turns GFF the COMP function
ON Turns QN the COMP function

5.3.2 AuxiliaryBin [AUX]

After AUXisturned on, DUTSs that do not fall within
the primaryparameter limit values are sorted as OU
addition, DUTSs that fall within the primary paramete
limits but out of the secondary parameter limits are
sorted into the auxiliary (AUX) bin.

Procedurefor turning ON/OFF the auxiliarybin [AUX]

Stepl. Presshe[Setupkey

Step2. Presshe[BIN MEAS]softkey

Step3. Usethecursorkeyto selecfAUX] field.

Step4. Use thesoftkeysto turn on/off theauxiliary
bin.

Softkey  |Function

ON Turns ON the auxiliary bin

OFF Turns OFF the auxiliary bin

5.4[BIN COUNT]Page

Figure5-8
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When the [Setup] key ath@[BIN COUNT] soft-keyis
pressedthe[BIN COUNT] page appears.

This page provides the following information:
1 Counterfunction[COUNT]

[BIN COUNT]Page

[ BIN COUNT ] FUNC Cs—Rs HEAS
COUMT O NOMIMAL 0 pF | DISPLAY
BIN LIOWER |IPPER RESULT

1 126.8 nF A HEAS

2 1: 138,48 i SETUP

BIN
SETUP
166.8 nF A, H
B.d FIF A8 pl B BIN
H.A pF H. A B MEAS
B.8 pF B
B.E 0O :
A ou 11311

FILE SYSTEN KEY LOCK
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5.4.1CounterFunction [COUNT]

The number oDUTSs sorted into each bin is counted
whiletheunit sorts thd®UTs intotheappropriate bins
using the comparator function.

When he maximum courtf 9999999% reachedhe
counting operation stops and the overinessage
O------- O ap.pears

Setthe Counter:

Stepl. Presshe[Setupkey

Step2. Presghe[BIN COUNT] soft-key

Step3. Usethecursorkeyto selecfCOUNT] field.

Stepd. Use thesoftkeysto set countefunction

Softkey Function

COUNT ON Turns the counter function on
COUNT OFF Turns the counter function off
RESET COUNT [The counter is reset when this ke
pressed.
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6. JNSTEM
CONFIGURATIONS

This section includes the following information:
1 SYSTEM CONFIG page

T SYSTEM INFO page

1 SYSTEM SERVIClage

6.1[SYSTEMCONFIQ Page

When thgMeasuredr [Setup] keis pressedollowed
bythe[SYSTEM] bottonsoftkey, the
[SYSTEMCONFIG] page appears.

The pllowing information can be configured in the
[SYSTEMCONFIG] page.

9 System Information
Systendateandtime configuratiofDATE/TIME]
AccountsettinggACCOUNT]

Key BeeettindKEY BEEP]
Baud rate settifBAUD]

Remote control interfal@EMOTE]
[HAND SHAKE]

[ERROR CODE]

[RESULT]

[DATA BUFFER]

[DEFAULT SET]

= =4 4 -4 A4 -4 A4 -2 -2 A
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Figure6-1 [SYSTEMCONFIG]Page

[ SYSTENM

DATESTINME
BCCOUNT
KEY BEEP
BaLID
TERMINATO
HAND SHAK
ERROR COD
FESILT
DaTa BUFF
DEFALLT

5

CONFIG ] SYSTEM
INFO

2H19-H3-A1 .
ADHINISTRATOR  PASSYORD SYSTEN
o SERVICE
115288 REMOTE  USE

R LF

E OFF

E OFF
FETCH

ER 18888 SETS

SET OFF

RETLRM KEY LOCK

6.1.1Settingthe systemdate andtime
LCR-6000 Seridgatures a builh 24hour clock.

To changethe date

Stepl. Presghe[Measuredr [Setupkey

Step2. Presshe[SYSTEM] bottonsoftkey
Step3. Usethecursorkeyto selectlate field
Step4. Usethesoftkeysto edit date

Softkey Function

YEAR INCR+ |Increases the year in steps of 1.

YEAR DECR |Decreases the year in steps of 1.

MONTH

INCR+ |Increases the month in steps of 1.

DAY INC

R+ Increases the day in steps of 1.

DAY DECR- Decreases the day in steps of 1.

To changethe time

Stepl.
Step?2.
Step3.
Step4.

Presghe[Measuredr [Setupkey
Presshe[SYSTEM] bottonsoft-key
Use thecursorkeyto selectimefield.
Usethesoftkeysto edit time
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Softkey Function

HOUR INCR+ Increases the hour in steps of ]

HOUR DECR Decreases the hour in steps of

MINUTE INCR+ |Increases the minute in steps g

MINUTE INCR- Decreases the minute in steps

SECOND DECR- |Increases the second in steps ¢

SECOND DECR |Decreases the second in steps

6.1.2 AccountSetting

70

TheLCR-6000 Seridsas two accounts, administrator
and user.

Administrator: All functions can be configurethby
administrator excef®YSTEMSERVICE]page.

User: All functions can be configured by user etkeey
[SYSTEMSERVICE]page anthe[FILE] page.

To ChangeAccount

Stepl. Presghe[Measuredr [Setupkey

Step2. Presshe[SYSTEM] bottonsoft-key

Step3. Usethecursorkeyto selecACCOUNT field
Step4. Use thesoftkeysto changeccount

Softkey Function
ADMIN Administrator
USER User

Switch user mode to administrator mode, you must
a correct password.

To Change Administrator
Step 1. Press th@Measurepr [Setup] key

Step 2. Press the [SYSTEM] bottwaftkey

Step 3. Use the cursor key to select
[ADMIN ISTRATOR field.When the
ACCOUNTfield is [USER], you should
change toADMINISTRATOR].

Step 4. Use thesoftkeys to changthepassword or
deletethe password.

Softkey Function

CHANGE Input passwordess than 9 number:
PASSWORD

DELETE The password will be removed.
PASSWORD




GWINSTEK LCR-6000 Series User Manual

If youforgetyourpassword,please contact your local
NOTE GW Instek distributor or GWInstek at
www.gwinstek.com / marketing@goodwill.com.tw.

6.1.3KEYBEEPSetting

Key tone settings.

To set up the beep feature

Step 1. Press th@Measurepr [Setup] key

Step 2. Press the [SYSTEM)] bott@uoftkey

Step 3. Use the cursor key to seldet[KEY BEEP]

field.
Step 4. Use thesoft-keys to sethe beep settings.
Softkey Function
ON Turn on the key beep feature.
OFF Turn off the key beep feature.

6.1.4Baudrate

Before you can control th€R-6000 Serieemotely vie
thebuilt-in RS232USB controlleryou have to
configure the R832RS232USB baud rate.

The LCR-6000built-in RS232USB interface uses the
SCPI language.

RS232USB configuration is as follows:
Data bits8-bit

Stop bits-bit

Parity: none

To set up thebaudrate

Step 1. Press th@Measurepr [Setup] key
Step 2. Press the [SYSTEM] bottwaftkey

Step 3. Use the cursor key to seliet[BAUD] field
Step 4. Use thesoftkeys to seledhebaud rate.
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Softkey Function

1200 Sets the baud rate to 1200.
9600 Sets the baud rate to 9600.
38400 Sets the baud rate to 38400.
57600 Sets the baud rate to 57600.
115200 Sets the baud rate to 115200.

6.1.5Remotecontrol interface

Selection the interface for PC/PLC remote cantrol

Softkey Function
RS232 Select R32 port as remote contro
USB Select USB port as remote control

Only one mode is supported. Before selecting
A either a remote control mode, please connect

its corresponding cable to appropriateort on
Note the rear panel of the device.

For other setting items about remote control mode,
pl ease refer to cham@Ler

After the device detects the signal change - @3R&
USB interface, the device will immediately commun
with the host at the setting serial transmission rate,
the keyboard will Hdecked as well.

In order to be able to communicate correctly, pleas
confirm whether the setting serial transmission rate
stop bit are set correc
able to communicate with host computer correctly.

6.1.6 TERMINATOR

Thecommand terminator EOL uses the ASCII Line
Feed character by default. (LF, Decimal 10, Hex 0x
ASCInld)o

The EOL of the command and the EOL of the
command return data are the same.

The terminator (EOL) can change the three types:
1.LF (Line feed, He®x0A).
2. CR(Carriage Return, Hex 0x0D).

3. CR+LF.
The LCR6000 PC software only supports LF types.
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Softkey Function

LF Set up the EOL to LF(0Ah).

CR Set up the EOL to CR(0DNh).
CR+LF Set up the EOL to CR+LF(0OD OAh)

6.1.7Hand Shake

If handshaking is turned on, the meter will return tr
commands it received from the PC first before retur
the result string of the command.

Example: PC sends idn?

The meter returns:

idn? LCR6300 RevC1.0

To set upthe Hand Shakeeature

Stepl. Presshe[Measuredr [Setupkey.

Step2. Press th§SYSTEMpottomsoftkey

Step3. Usethecursorkeyto selecthe
[HAND SHAKE] field.

Step4. Usethesoft-keyso set the handshake settin

Softkey Function
OFF Turn off the Hand Shake feature.
ON Turn on the Hand Shake feature.

6.1.8Error Code

If the error code setting is sebty the meter will retur
error codes ithewrong command aninvalid
commands received to helpouto debugyourcontrol
program.

"*EO0Q", //No error

"*EQL1", //"Bad command",
"*EQ2", /["Parameter error",
"*EQ3", //"Missing parameter”,
"*EQ4", /["buffer overrun”,
"*EOQ5", /["Syntax error",
"*E06", //Invalid separator”,
"“*EQ7", [/I" Invalid multiplier",
"*E08", /["Numeric data error",
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"*E09",
"*E10",
"E11",

System Configurations

/["Value too long",
/I"Invalid command"
/I"Unknow n error"

To set upthe Error Codefeature

Stepl. Presghe[Measuredr [Setupkey
Step2. Press th§SYSTEMpottomsoftkey
Step3. Usethecursorkeyto selecthe
[ERROR CODEfField
Step4. Usethesoftkeysto setthe error code setting
Softkey Function
OFF Turn df the Error Code feature.
ON Turn an the Error Code feature.




GWINSTEK LCR-6000 Series User Manual

6.1.9Result

If the Result setting it setAato, the meter will
automatically send out the measurementseaatt time
a test is finished; this setting is convenient especial
when the meter is working with a sorting machine. -
meter will start a test after receiving the trigger sign
then returns the test result to the sorting machine
without the neetbreceiv@éa 6f et ch?d ¢
either the sorting machine or the control PC.

To set upthe Resultfeature

Step 1. Press th@Measurepr [Setup] key

Step 2. Press the [SYSTEM)] bott@uoftkey
Step 3. Use the cursor key to selde[RESULT]

field.
Step 4. Use thesoft-keys to set
Softkey Function
FETCH The meter will not send out the tes
result after the test.
AUTO The meter will send out the test reg
after the test.

6.1.10DATA BUFFER

The data buffer setting sets the maximum number ¢
recordcounts that the internal buffers can store; Sei
range 1~10000.

To set upthe Data Bufferfeature
Stepl. Presshe[Measuredr [Setupkey.
Step2. Presshe[SYSTEMpottomsoftkey

Step3. Usethecursorkeyto selecthe
[DATA BUFFER]field.

Step4. Enter the number of sets using the entry k
or use the soltey to select the maximum
number of sets.

Softkey Function

MAX Sets the maximum record counts t

10000 directly.
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6.1.11DEFAULT SET

System Configurations

To reset setting values (MEAS SETUP) and otifets
(OPEN SHORT) to factory default, use the DEFAU
SET settingThe device can be quickly restored to it

factory settings.
Default settings:

(MEAS SETUP):
FUNC: CpD
FREQ: 1kHz
LEVEL: 1V
RANGE: AUTO
TRIG: INT
SPEED: SLOW
SRC RES: 10
BIAS:OFF
AUTO LCZ: OFF
DELAY: Oms
ALC: OFF
AVG: 1
MON1: OFF
MON2: OFF

(OPEN SHORT):
OPEN TEST: ON
SHORT TEST: ON
SPOT: OFF

To reset setting values to factory default:

76

Stepl. Presshe[Measuredr [Setupkey
Step2. Presshe[SYSTEMpottomsoftkey
Step3. Usethecursorkeyto selecthe
[DEFAULT SET] field.
Step4. Use the sofkeys to set
Softkey Function
ON To reset talefaultfactory settings
OFF No reset to factory defaskttings
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6.2[SYSTEM INFOPage

When thgMeasuredr [Setup] keig pressetbllowed by
[SYSTEM)] bottonsoft-key andthen the

[SYSTEM INFO]Jsoft-key, the[SYSTEM INFOJpage
appears.

There are no configurable options in the
[SYSTEM INFOJpage.

Figure6-2 [SYSTEM INFOPage

CYSTEN
MODEL C B LCR Hete CONFIG
SERIAL HO. 2
FW WERS TN / i, - SYSTER
_ S10r : SERYICE

RE
UsB I/F REY &1

BIAS MODULE IMSTALLED
H&HDLER I/F IMSTALLED

RETURM KEY LOCK

77



GYINSTEK File Operation

/. FILE OPERATION

This chapter provides information on the file operation of thecDC&
Series.

You can save up to 10 files into the internavotatile memory.

7.1[FILEJPage

When the [Setuleyis pressedbliowed bythe[FILE]
bottomsoft-key, the[FILE] pageappears.

Figure7-1 [FILE]Page

ME&S
MEDIA INTERMAL  AUTO RECALL LAST FILE DISPLAY
AUTO SAYE 0N
MEAS
SETUP

ENPTY
EMPTY
EMPTY
ENPTY
ENPTY
ENPTY

RETURN KEY LOCK

In this page, you can configure each of the following
controls with the cursor placed in the corresponding

field.

1 Recalkfile whentheinstrumenstartsup
[AUTO RECALL]

1 Automaticallysaveafile whentheinstrumenshuts
down[AUTO SAVE].
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7.1.1[MEDIA]

The Media field is useddelecthemedia source from
ei ther the met eane&tanaliUSB flas
drive A maximum of p to 10 files can be accessed fro
either source.

Stepl. Presshe[Setupkey

Sep 2. Presghe[FILE] bottomsoft-key

Step3. Usethecursorkeyto selecthe[MEDIA] field.
Step4. Usethesoft-keysto selecthe source.

Softkey Function

INTERNAL To access fil es

MEMORY internal memoty

USB MEMORY |To access files from the external U
flash drive.

7.1.2Recalla Fileat Startup[AUTORECALL]

You can recall fileO drecurrent filewvhenthe
instrument starts up.

To selectauto recallfile

Step 1. Press the [Setup] key

Step 2. Press the [FILE] bottosofi-key

Step 3. Use the cursor key to seldet[AUTO
RECALL] field

Step 4. Use thesoft-keys to seledhe recall option

Softkey Function

LAST FILE Last usedle will be recalled at next
startup.

FILE O File O will be recalled at next
instrument startup.
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7.1.3Auto save datao last file [AUTOSAVE]

You can save the modified data theglast used file
when the instrument power key is pressed.

To turn on/off the AUTO SAVE function

Stepl. Presshe[Setupkey

Step2. Presshe[FILE] bottomsoftkey

Sep 3. Usethecursor keyto seletthe[AUTO SAVE]

field
Step4. Usethesoftkeysto selecthe save option
Softkey Function
ON Auto save function witle enabled.
OFF Turn off the auto save function.

7.1.4File operation
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To choosea file to operate

Step 1. Press the [Setup] key

Step 2. Press the [FILE] bottorsoftkey

Step 3. Use the cursor keto select a file (File name

from O to 9)

Step 4. Use thesoft-keys toperform aroperaion.

Softkey Function

SAVE Save user configuration data into
currenly selected file.

RECALL Recall configuration data from
currenly selected file.

ERASE Erasehe selected fildhe user
configuration data will veset tahe
default athenext startup.

MODIFY DES |Modify the file description.
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8. H ANDLER
INTERFACE

Thischapteprovidesnformationabout thd CR6 0 0 0 [&id-in haledern
interfacelt includes:

1 Pin Assignment
9 Circuit Diagram
1 Timing Chart

The LCR6000S e r hui-ia liandler interface outputs
signals that indicate the end of a measurement cycl
result of bin sorting by the comparator. In addition, 1
instrument accepts input of external trigger. You cal
these signals to easily integrate @6000Seriesvith

a component handler or system controller. This me:
that you can fully automate such tasks as compone
inspection, component sorting, and processing of q
management data for higher manufacturing efficien
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8.1 Pin Assignment

Figure8-1 Pin Assignment

\9& LS §<z)ro £ S TLE oé)@‘g_oig
/\Q/,/ O/O\/ o/ (@) _7 &7
N/ O/ o/
Output Pins
Table8-1 Handler Interface Signals Output Pins
Pin |Pin names |Signal descriptions
1 O BIN 1 The sorting result ithin binl
-~ Activelow.
2 O BIN 2 The_ sorting result is within bin2
-~ Activelow.
3 O _BIN_3 The sorting result is within bin3
-~ Activelow.
4 O BIN 4 The sorting result is within bin4
-~ Activelow.
5 O BIN 5 The_ sorting result is within bin5
-~ Activelow.
6 O _BIN_6 The sorting result is within bin6
-~ Activelow.
7 O BIN 7 TheT sorting result is within bin7
-~ Activelow.
8 O BIN 8 TheT sorting result is within bin8
-~ Activelow.
The sorting result is within bin9
> O_BIN_S Activelow.
10 NC
11 NC
12 NC
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Table8-3
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13

NC

14 |0_S_OVER

Over fail occurs on the secondé
measurement parametéctive
low. (The gynal on this pin is
available only after AUX is turn(
on.)

15 |O_P_OVER

Over fail occurs on the primary
measurement paramet&ctive
low. The logic state dfis pin =
O P HHORO P_LO

19 |0 _P_HI

Hi fail occurs on the primary
measurement parametéctive
low.

20 |0 P_LO

Low fail occurs on the primary
measurement parameté&ctive
low.

21 |O_NG

The overall test result is@ver
fail. Activelow. The logicstate of
this pin = 0_S OVER OR

O _P_OVER

22 |0 INDEX

This pin indicates that AD
conversion istillongoing It isnot
yetfinished when it is low.

23 |0 _EOM

A low level on this pin indicates
that the test istill ongoing andot
yetfinished.

Input Pins

Handler Interface Signals ~ Input Pins

Pin |Pin names

Signal descriptions

24 |I_E_TRIG

External trigger inpufctive ona
rising edge.

25 |I_K_LOCK

Key pad lock signal. Low on thi
pin loclsthe key pad on the fron
panel while a high level on this
unloclsthe key pad.

Power Pins

Handler Interface Signals ~ Power Pins

Pin |Pin names

Signal descriptions

16,18/GND

GND pin for external power inpt

17 |VCC

VCC pin for external power inpl
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8.2 Connection

Electrical parameters
Interfacepowerrequirements-12.4/~36VDC, 0.2A(Min).

Output circuitBuiltin pull-up resistaare internally connectedtte
collectompin of the outputransistorsThe aitput pins are isolated by
photocouplers

Input pins Isolated byhotocouplers

Warning: To avoid damaging the interface,
ensure theexternal powerdoes not exceedhe
N N :

WARNING 12.4~36V input range.

To avoid damaging the interface, turn off the
meter before makinganywired connectionrs to
this interface.

If users need to use the output pins of this
interface to drive external relays, do use only
small signal relays. Because the output pins ¢
this interface are driven bphotocouplers the
fan-out current is not sufficient to drive big
relays; external transistors need to be used
when users want to use the signals on these
output pins to control big relays. The coil of
the external relays must bén parallel with a
flybackdiode.

Circuit ofinput pins
Figure8-2 Circuit of input pins
Sink Current: 5 ~ 50mA.

EXT.DC

P N
— > INPUT
2.2k, 1W
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Circuit of output pins

Figure8-3 Circuit ofoutput pins (Bin sorting, Index, EOM)
EXT.DC
R 4.99k
OUTPU

—1_;; E Z

GNL

Maximum sourcing current: 5SmA.
Maximum sinking current: 50mA

8.3 Timing Chartfor Handler Interface

Figure8-4 Timing chart

Table8-4 Timing Definitions
Time segment Minimum

value
T1 |Trigger pulse width 1msec
T2 |MeasuremelTrigger delay time |< 10usec
T3 |circle Analog Measureme|Depends on
time settings

T4 Digital math time |1msec
T5 Bin outputdelay timg200usec
T6 |Trigger wait time after the outpuiOsec
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9. E(AI\/IPLES

This chapter covers basic measurement procedures as well as basic
R measurement theory. It also offers various measurement hints. Afte
descriptions dbasianeasurement procedures, practical measurement
examples are shown using E&DRO Series.

9.1 BasicMeasurementProcedure

The following flow chart shows the basic procedure
used to measure the impedance of capacitors, indu
resistors, and other comporgeriollow the procedure:
to perform impedance measurements while referrin
the items noted to the right side of each step.
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Figure9-1
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Basic Measurement Procedure

( Start )

Y
Setup measurement
conditions:
[FUNC]
[LEVEL]
[FREQ]

v

Connect the test fixture

v

CORRECTIONS
OPEN TEST
SHORT TEST

v

Connect DUT

Y

Perform measurement

END

9.2 Example

This paragraph describes a practical example of
measuring a ceramic capacitor.

The basic procedure flow to perform this measuren
the same as the Basic Measurement Procedure de:
previously. In this example, a ceramic capacitor is
measured undémne following conditions.

Sample (DUT) Ceramic capacitor Measurement
Conditions:

1 Function:CsD
1 Test Frequency: 1kHz
1  Test Signal Level: 1V
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Stepl.
Step?2.

Step 3.

Step 4.

Examples

Turn theLCR-6000 SeriedN.

Setup themeasuremembnditiondyfilling in
thefieldsonthe MEASDISPLAY page.

1

Moveto the FUNC fieldusingthecursor
keys and choose-Os

Move tothe FREQ field usinipe cursor
keys and inputkHz.

Move tothe LEVEL fieldusingthe cursor
keys and inputV

Connect the test fixture to th€R-6000
Series.

To compensate for the test fixture, a user
correction is required.

Dondt ¢ onn ethdunitanshowd
below

1.

Presghe[Measurekeyandthe[OPEN
SHORT]soft-key

Moveto theOPEN TEST or SPOTield
usingthecursorkeys.

D o nconnect the clips to anything, as
shownhere

Presshe[MEAS OPEN]softkeyand
then thgOK] softkey Wait until the
oOCorrectimessageisni s
displagd

Presghe[ON] softkeyif the OPEN field
Isset toOFF.
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6. Move to the SHORTEST or SPOT
field using the cursor keys.

7. Connecthe clips ta shorting baas
shown below

8. Presghe[MEASSHORT]soft-keyand
then thg OK] softkey Waituntil the
oOCor rfichirmdasagk &
displagd

9. Presghe[ON] softkeyif the SHORT
field isset toOFF.

Step5. ConnectheDUT to thetestfixtureasshown
below

Step6. Presghe [Measurekey Measurementsre
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