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Legal Notices

The information in this document is subject to change without notice.

Chroma ATE INC. makes no warranty of any kind with regard to this manual, including, but not
limited to, the implied warranties of merchantability and fitness for a particular purpose.
Chroma ATE INC. shall not be held liable for errors contained herein or direct, indirect, special,
incidental or consequential damages in connection with the furnishing, performance, or use of
this material.

CHROMA ATE INC.
66 Huaya 1st Road, Guishan, Taoyuan 33383, Taiwan

Copyright Notices. Copyright 2014 - 2015 Chroma ATE INC., all rights reserved. Reproduction,
adaptation, or translation of this document without prior written permission is prohibited,
except as allowed under the copyright laws.



Warranty

All of Chroma’s instruments are warranted against defects in material and workmanship for a
period of one year from date of shipment. Chroma agrees to repair or replace any assembly
or component found to be defective, under normal use during this period. Chroma’s obligation
under this warranty is limited solely to repairing any such instrument, which in Chroma’s sole
opinion proves to be defective within the scope of the warranty when returned to the factory or
to an authorized service center. Purchaser is responsible for the shipping and cost of the
service item to Chroma factory or service center. Shipment should not be made without prior
authorization by Chroma.

This warranty does not apply to any products repaired or altered by persons not authorized by
Chroma, or not in accordance with instructions furnished by Chroma. If the instrument is
defective as a result of misuse, improper repair, or abnormal conditions or operations, repairs
will be billed at cost.

Chroma assumes no responsibility for its product being used in a hazardous or dangerous
manner either alone or in conjunction with other equipment. High voltage used in some
instruments may be dangerous if misused. Special disclaimers apply to these instruments.
Chroma assumes no liability for secondary charges or consequential damages and in any
event, Chroma'’s liability for breach of warranty under any contract or otherwise, shall not
exceed the purchase price of the specific instrument shipped and against which a claim is
made.

Any recommendations made by Chroma regarding the use of its products are based upon
tests believed to be reliable; Chroma makes no warranty of the results to be obtained. This
warranty is in lieu of all other warranties, expressed or implied, and no representative or
person is authorized to represent or assume for Chroma any liability in connection with the
sale of our products other than set forth herein.

CHROMA ATE INC.

66 Huaya 1st Road, Guishan,
Taoyuan 33383, Taiwan

Tel: 886-3-327-9999

Fax: 886-3-327-2886

e-mail: info@chromaate.com
http://www.chromaate.com



mailto:info@chromaate.com
http://www.chromaate.com/

Material Contents Declaration

The recycling label shown on the product indicates the Hazardous Substances contained in
the product as the table listed below.
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. See <Table 1>.

. See <Table 2>.

<Table 1>
Hazardous Substances
Lead | Mercury |Cadmium | Hexavalent |Polybrominated [Polybromodiphenyl

Part Name Chromium Biphenyls Ethers

Pb Hg cd cr® PBB PBDE
PCBA O 0] O O O O
CHASSIS O O O O O O
ACCESSORY O O O O O O
PACKAGE O 0] O O O O

“O” indicates that the level of the specified chemical substance is less than the threshold level
specified in the standards of SJ/T-11363-2006 and EU 2005/618/EC.

“X” indicates that the level of the specified chemical substance exceeds the threshold level
specified in the standards of SJ/T-11363-2006 and EU 2005/618/EC.

Disposal

Do not dispose of electrical appliances as unsorted municipal waste; use separate collection
facilities. Contact your local government for information regarding the collection systems
available. If electrical appliances are disposed of in landfills or dumps, hazardous substances
can leak into the groundwater and get into the food chain, damaging your health and
well-being. When replacing old appliances with a new one, the retailer is legally obligated to
take back your old appliances for disposal free of charge.
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<Table 2>

Hazardous Substances
Lead |Mercury|Cadmium | Hexavalent | Polybrominated |Polybromodiphenyl

Part Name Chromium Biphenyls Ethers

Pb Hg Cd cr®* PBB PBDE
PCBA X O O O O @)
CHASSIS X O O (@] O 0]
ACCESSORY X O O (@] O 0]
PACKAGE O O O O O 0]

“O” indicates that the level of the specified chemical substance is less than the threshold level
specified in the standards of SJ/T-11363-2006 and EU 2005/618/EC.

“X” indicates that the level of the specified chemical substance exceeds the threshold level
specified in the standards of SJ/T-11363-2006 and EU 2005/618/EC.

1. Chromais not fully transitioned to lead-free solder assembly at this moment; however,
most of the components used are RoHS compliant.

2. The environment-friendly usage period of the product is assumed under the operating
environment specified in each product’s specification.

Disposal

Do not dispose of electrical appliances as unsorted municipal waste; use separate collection
facilities. Contact your local government for information regarding the collection systems
available. If electrical appliances are disposed of in landfills or dumps, hazardous substances
can leak into the groundwater and get into the food chain, damaging your health and
well-being. When replacing old appliances with a new one, the retailer is legally obligated to
take back your old appliances for disposal free of charge.
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C € Declaration of Conformity
For the following eguipment :
HF LCR METER

(Preduct Mame/ Trade Mame)
11050, 11050-5M

(Model Designation)

CHROMA ATE INC.

(Manufacturer Mame)

66 Huaya i Road, Guishan, Taoyuan 33383, Taiwan

(Manufacturer Address)

Iz herewith confirmed to comply with the requirements set out in the Council Directive on the
Approximation of the Laws of the Member States relating to Blectromagnetic Compatibility
(2014/30/EV) and Low Voltage Directive (2006/9%/EC and 2014/35/EU). For the evaluation
regarding the Directives, the following standards were applied :

EN 61326-1:2013

(EM 55011:2009+A1:2010 Class A, EN 61000-3-2:2006/A1:2009 and rfAZ22009,

EN 61000-3-3:2008, IEC 61000-4-2:2008, IEC 61000-4-3:2006/A1:2007/A2:2010,

IEC 61000-4-4-2004/A1:2010, IEC 61000-4-5:2005, IEC 61000-4-6:2008,

|IEC 61000-4-8-2009, IEC 61000-4-11:2004

EN 61010-1:2010({Third Edition) and EN &1010-2-030:2010(First Edition)

The following importerfmanufacturer or authorized representative established within the EUT is
rezponsible for this declaration -

CHROMA ATE INC.

(Compamy Mame)
66 Huaya 1™ Road, Guishan, Taoyuan 33383, Taiwan

(Company Address)

Person responsible for this declaration:
Mr. Vincent Wu

(Mame, Sumame)
T&M BU Vice President

[Fosiion/Tile)
Taiwan 2015.03.25 L it i
[Place) [Date) [Legal Signature)




Safety Summary

The following general safety precautions must be observed during all phases of operation,
service, and repair of this instrument. Failure to comply with these precautions or specific
WARNINGS given elsewhere in this manual will violate safety standards of design,
manufacture, and intended use of the instrument. Chroma assumes no liability for the
customer’s failure to comply with these requirements.

BEFORE APPLYING POWER
Verify that the power is set to match the rated input of this power supply.

PROTECTIVE GROUNDING
Make sure to connect the protective grounding to prevent an electric
shock before turning on the power.

NECESSITY OF PROTECTIVE GROUNDING

Never cut off the internal or external protective grounding wire, or
disconnect the wiring of protective grounding terminal. Doing so will
cause a potential shock hazard that may bring injury to a person.

FUSES

Only fuses with the required rated current, voltage, and specified type
(normal blow, time delay, etc.) should be used. Do not use repaired
fuses or short-circuited fuse holders. To do so could cause a shock or
fire hazard.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE

Do not operate the instrument in the presence of flammable gases or
fumes. The instrument should be used in an environment of good
ventilation.

DO NOT REMOVE THE COVER OF THE INSTRUMENT

Operating personnel must not remove the cover of the instrument.
Component replacement and internal adjustment can be done only by
qualified service personnel.
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Safety Symbols

DANGER - High voltage.

Explanation: To avoid injury, death of personnel, or damage to
the instrument, the operator must refer to the explanation in the
instruction manual.

High temperature: This symbol indicates the temperature is
hazardous to human beings. Do not touch it to avoid any
personal injury.
Protective grounding terminal: This symbol indicates that the
terminal must be connected to ground before operation of the
equipment to protect against electrical shock in case of a fault.
Functional grounding: To identify an earth (ground) terminal in
| cases where the protective ground is not explicitly stated. This
— symbol indicates the power connector does not provide
grounding.
N
Y

The WARNING sign highlights an essential operating or

maintenance procedure, practice, condition, statement, etc.,
AWARNING which if not strictly observed, could result in injury to, or death of,

personnel or long term health hazards.

The CAUTION sign highlights an essential operating or

maintenance procedure, practice, condition, statement, etc.,
CAUTION which if not strictly observed, could result in damage to, or

destruction of, equipment.

The Notice sign highlights an essential operating or maintenance
procedure, condition, or statement.
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Revision History

The following lists the additions, deletions and modifications in this manual at each revision.

Date Version Revised Sections
Oct. 2014 1.0 Complete this manual.
Mar. 2015 1.1 Add the functions for 11050-5M
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Preface

1. Preface

1.1 Overview

The 1105X Series is high frequency passive series instrument used for testing and analyzing
components. Take the 11050 of measurement frequency up to 10MHz as a basis, ”-5M”
after the model name indicates the maximum measurement frequency of the meter is 5SMHz
and the rest series products may be deduced by analogy. The device was designed to solve
the problems of low labor efficiency and low product quality that have occurred since the
electronics industry began to flourish. It is able to increase the work efficiency and enhance
the product quality.

The test parameters equipped with this device containing L, C, R, Z, Y, DCR, etc., which are
perfect functions for the production line and quality control.

Via the instrument is capable of providing fast, highly accurate, convenient and reliable tests.
It has the functions of selection controls for test frequency and test voltage, LIMIT TEST, BIN
TEST, LOAD, LIST SWEEP, STORE/RECALL and RS232/LAN/GPIB. The handler interface
is able to communicate with automation machine.

The instrument provides DC bias (1<0.02A) output for measuring coil inductance under bias
current source. It also can coordinate with Chroma’s DC bias source devices.

The multi-function test device, ergonomic keyboard design, guided panel operation,
extra-large LCD, locked key and password protection makes the 11050 instrument very easy
to operate. Its protection enables the test results to be shown on the display clearly.

If the instrument requires testing lead extension, use 4 connection points for connecting test
correctly. It needs to consider high frequency response of test wire as measuring under high
frequency.

1.2 Summary of Specification

Measurement Parameter: L, C, R, Z, Y, DCR, Q, D, X, 06
Basic Accuracy: Basic 0.1% (1kHz/ 1V rms)
Measurement Frequency:

11050-5M 11050
60Hz ~ 5SMHz 1kHz ~ 10MHz

Measurement Voltage: 10mV ~ 999mVrms, Step 1mV
1Vrms ~ 5Vrms, Step 10mV
Output Impedance: 25Q, 100Q, OFF (synchronous variation by measurement range)
Equivalent Circuit: Series, Parallel
Measurement Speed: Fast, medium, slow
Offset Function: Open, short, load offset
Interface: RS-232 interface, USB-Host Memory Card), LAN & USB-H interface (option),
GPIB interface (option), Handler interface, Bias & Bias Current control interface.

1-1
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Rs-232 |USB-Hostf \\ e use-H | cpiB | Handler [Bias| _B'@s
Memory Current
11050-5M/ ) )
11050 V \ Optional Optional V V V

Table 1-1 Interface requirement

1.3 Checking before Use

Before shipment, this instrument was inspected and found to be free of mechanical and
electrical defects. As soon as the instrument is unpacked, inspect for any damage that may
have occurred in transit. Save all packing materials in case the instrument has to be
returned. If damage is found, please file claim with carrier immediately. Do not return the
instrument to Chroma without prior approval.

Upon receipt of the instrument, please check on the following items:

(1) If there are any damages or scratches on the product surface.

(2) The standard and optional accessories came with the instrument as listed in Table 1-2
and Table 1-3. .

Iltem Q’ty Description

Power Cord 1 |A 1 meter bend power cord

Slow Blow Fuse 2.5A 2  |For rated voltage AC 100 ~240V use

User's Manual CD 1 CD for user’s manuals in English and Traditional
Chinese

D-SUB 15Pin link cable - 50CM 1 _The cable is for linking the monitor and the
instrument.

Adapter 1 |Power plug 3P to 2P

M4 x 10 pan head screw 5 [Securing display unit and measurement unit.

Table 1-2 Standard Accessories

ltem Q’ty Description
Quick Start Guide 1 |One Traditional Chinese version
A133509 1 |GPIB card
A133510 1 |LAN & USB-H card
D-SUB 15Pin link cable-2M 1 For hanging monitor connection use
RS232 link cable 1 RS-232 link cable
i:sagcl:eMCEN-SGM/CEN-SGM 1 |Cable for connecting Handler interface
Test Cable-BNC+ Alligator Clip 1 |[BIAS cable
A110242 1 |[ESR test fixture for supporting 100kHz
A110234 1 High frequency test cable for supporting 1MHz
A133004 1 Four-terminal SMD test kit for supporting 1MHz.
A110211 1 Four-terminal DIP test kit for supporting 10MHz
A110501 1 Four-terminal SMD test kit for supporting 10MHz.

Table 1-3 Optional Accessories

Note  : Only name item is required when ordering any the accessories.
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Specifications

2. Specifications

2.1 Measurement Function

B Measurement Parameter:
: Impedance

: Inductance

: Capacitance

: Resistance

: Admittance

. Reactance

: Phase

: Quality Factor
. Loss Factor
DCR : DC Resistance

COPX<ITTOMCN

B Parameter Combination:
Primary Parameter L C R ya't DCR
Secondary Parameter D,Q,R,0,Q+R D,Q,R,0 Q. X 0 ---

Equivalent Circuit: Parallel and Series

Range: Auto and Manual

Trigger Mode: Internal, Manual and External
Measurement Terminals: Four-terminal measurement

Measurement Speed: Fast, Medium and Slow

2.2 Test Signal

B Test Frequency:
11050-5M: 60Hz ~ 5MHz
11050 : 1kHz ~ 10MHz
Accuracy: + (0.1% + 0.01H2)

Range Resolution Unit
60.00 ~ 99.99 0.01 Hz
100.0 ~ 999.9 0.1 Hz
1.000 ~ 9.999 0.001 kHz
10.00 ~ 99.99 0.01 kHz
100.0 ~99.9 0.1 kHz
1.000 ~ 9.999 0.001 MHz
10.00 MHz
B Signal Level:
Test Voltage Model TS IEER Resolution Set Accuracy
Range
10mVrms ~ | 11050-5M| 60Hz~5MHz
imvV % (10 + 1xfs) % +1mV
999mVrms [ 11050 | 1kHz~10MHz ( ) %
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1Vrms ~ 5Vims| 2020 oM [ 60Hz~1MH2 0.001V | +(10+ 1 xfs) %+10mV

11050 1kHz~1MHz

%fs: Test frequency, the unit is MHz.

B Output Impedance: Constant Rsou.= Typical : 25Q
Constant Rsou.= Typical :100Q
Constant Rsou.=OFF (Synchronous variation by measurement
range)

Note : The relation between test frequency, test voltage and output impedance is the
: table as below.

Output | Voltage Model Test Frequency
Impedance
OFF 11050-5M 60Hz~5MHz
100Q 10mvV~1V
250 11050 1kHz~10MHz
11050-5M 60Hz~1MHz
1000 1v-sv 11050 1kHZz~1MHz

2.3 Parameter Display Range

Parameter Range

Z, R, X 0.01mQ ~ 9999.99MQ
L 0.00001uH ~ 99.999MH
C 0.00001pF ~ 999.999F
Y 0.1nS ~ 99.999kS
DCR 0.01mQ ~ 999.99MQ
Q,D 0.00001 ~ 99999

0 -89.99999° ~ 89.99999°

2.4 Measurement Notices

Measurement accuracy is specified when all of the following conditions are satisfied:

(1) Warm-up time: > 30 minutes

(2) Two sides of tester should keep ventilation at least 10cm.

(3) Single unit ambient measurement, open and short corrections have been performed.

(4) Single unit + long lead ambient measurement, open and short as well as load offsets have
been performed.

2.5 Accuracy

B Within 1 year after factory calibrated
B Temperature: 23°C + 5°C
B Relative Humidity: 75% maximum



Specifications

Warm up: 30 minutes minimum
Test condition for accuracy specification: Tes voltage is 1Vrms and measurement speed
with slow.

. Z/6 Accuracy
The basic accuracy of 11050 is listed in Table 2-1.
The basic accuracy of 11050-5M is listed in Table 2-2.
B Measurement with fast rate, accuracy is multiplied by 2.
B Measurement with medium rate, accuracy is multiplied by 1.5.
B Measurement with slow rate, accuracy is multiplied by 1.
Test voltage > 1Vrms, accuracy is multiplied by 1.
Test voltage < 1Vrms, accuracy is multiplied by (1/test voltage).

L, C, R Accuracy

For Q > 10 (loss factor < 0.1), correspond to accuracy of | Z|, where

|z, |=|2nfL|

|Zcl=11/ (2fC) |

Accuracy specification table of 11050: See Table 2-1 /Z /- 6 Accuracy of 11050.
Accuracy specification table of 11050-5M: See Table 2-2 /Z /- 6 Accuracy of 11050-5M.
If Q <10 (loss factor > 0.1), L accuracy is multiplied by (1+1/Q).

D, Q, R Accuracy
D<0.1
D accuracy =+ Ze

D (Q > 10)
Q accuracy = + [Zex(1+Q2) ]/ [1 - QxZe]
Q <10, Q accuracy is multiplied by (1+1/Q).

Note i Zeis the error corresponding to impedance which is represented by absolute

: error, ex. Z error = 1%, Ze = 0.01.
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100
40 04 +03° +2.0° +3 0% +£5.0%
+3.0° +5.0°
1o L5.0% | +8.0%
+5 0" +20°
1
+0. 2% +5 5% +6 0% +28 0%
o o (=] (=]
100m +0.5 +3.0 +4 0 +2.0
1k 10k 100k 1M AN 10T
Frequency (Hz)
Table 2-1 |Z|- #Accuracy of 11050
10M
2% +0.5%
t13 toa
1M
+0.5% +0.15% +20%
103 +0.09° 112
100 k
+0.35% +0.15% +1.5% +20%
to2 +0.08° 108" 207
10 k
+50%
150°
|Z| 1«
+30% +50%
(Q) 100 +03% +0.1% +15% +20% +30° +5.0°
+02 +0.04 +0.3 2.0 * 3.0% 0%
+30° +5.0°
10
+50% +8.0%
1 507 +8.0°
+18% +0.8% +55% +6.0% +8.0%
t10° +0.5° +30° 140 8.0
100 m
60 100 1k 10 k 100 k 1M 3Mm 5M

Frequency (Hz)
Table 2-2 | Z|- 6 Accuracy of 11050-5M
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4. ESR Accuracy
ESR =+ ZxZe (Q > 10)

Note (1) Z stands for actual measurement impedance.
: (2) Ze is the error corresponding to impedance which is represented by absolute
: error, ex. Z error = 1%, Ze = 0.01.

5. DCR Accuracy
100 kQ < Roc S 10MQ & £0.1%x( -2 )
10Q <Rpc=100kQ : +£0.1%
10 <Rpcs10Q : £(0.2%+2mQ)

Rpc < 10Q . i( 05%+02mQ)
|Z| C 100kH 10kH 1kH 100H 10H 1H L
1nF 100pF 10pE 1pF 100fF 10fF 100mH
10MQ T~ = . L :
10nF / < ><
IMQ —— = < = 10mH
Q : oA ~ i
100nF ><C = / _ g
100kQ —— = - < 2 1mH
1uF _ S
> o~ 100uH
10kQ —— ‘ .
10uF 1 I S
. \\
1kQ —— 5 - = 10uH
P ~
100uF e ~. ..
100Q —— - 1uH
1mF .
10Q —— ey E) 100nH
10mF \ P
> g ~
10 7 . S~ 10nH
100mF <
100mQ —L— T \\H\‘ T T TTTII TTT | L H| T H‘ T HHI‘
10 100 1k 10k 100k ™ 10M

Frequency (Hz)

Figure 2-1 Impedance Planar Graph

2.6 Correction

Open Correction:
Remove measurement errors due to open stray impedances of test fixture.

Short Correction:
Remove measurement errors due to short residual impedances of test fixture.

Load Correction:
Place and load the known reference load, the system use the load value as standard.
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Open/Short/Load Corrections are recommended to use under the conditions below:

Connect DC bias measurement passive component additionally.
Place component test machine

Test fixture connected externally (user-defined included)

The condition contains long wire and fixture

Due to there are stray and residual impedance effects in fixtures connected externally, it is
suggested to perform Open/Short/Load Correction before measuring DUT. For operation
method, see 5.3.1.2 LCR MODE- OPEN /SHORT CORRECTION.

2.7 Interface

B RS-232 interface : Standard RS-232 interface
B USB-1 interface : Standard FLASH MEMORY interface
B Handler interface : Output signal of test result and 1/O interface of
external trigger
B Bias interface : DC Bias BNC interface
B DC Bias Current control interface : DC bias current control interface
B USB-2 interface (option) : Bar Code Reader interface
B LAN interface (option) 1 10/100 type network interface
B GPIB interface (option) : Standard GPIB interface
2.8 Others
m Display: Color 640x480 LCD Panel
B Power: 100 ~ 240V 10%, 47~63Hz, power consumption is 60VA, maximum.
B  Environment: Operating 0°C ~ 40°C, 10% ~ 90% relative humidity
Storage -10°C ~ 70°C, 10% ~ 90% relative humidity
B Dimension: 11050 entire device installation 428mm (W) x 230mm (H) x 290mm (D)
H  Weight: 11050 entire device installation 8.0Kg approximately

2.9 Bias Current Specification
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Current Setting Range: 0~20mA
Resolution: 1mA
Accuracy: + (2%+0.5mA)



3.

Installation

3.1 Ambient Environment

1)

)

®3)

(4)

Note

Do not use the meter in a dusty or vibrating
location. Do not expose it to sunlight or corrosive
gas. Be sure that the ambient temperature is 0 ~
40°C and that the relative humidity is below 90%.

Two sides of the meter is equipped with a cooling
fan to keep the internal temperature down, so
adequate ventilation should be ensured. The
meter should be located at least 10cm from any
object or wall behind it. Do not block the left and
right ventilation holes to keep the meter in good
precision.

The meter has been carefully designed to reduce
the noise from the AC power source. However, it
should be used in a noise-free or as low as
possible environment. If noise is inevitable,
please install a power filter.

The meter should be stored within the temperature

range -10°C ~ +70°C. In case it is not to be used
for a long time, please store it in the original or
similar package, and keep it from direct sunlight
and humidity to ensure a good condition for later
use.

Indoor use
Altitude: 2000 m

gL

Pollution Degree: 2

3.2 Power Line Connection

Installation

Avoid the followings:

Direct sunlight ~=

Corrosive gas

Min. 10cm from the wall or object
to two sides of the meter

Transient Overvoltage at Mains Supply: 2500V
Humidity: Maximum 80%RH at 31°C decreasing to 50%RH at 40°C

Before plugging in the power cord, make sure the power switch is off. Please use the power
supply frequency of 50Hz or 60Hz.

3.3 Fuse

There is one fuse installed in the power inlet on the rear panel, please be aware of the
following when replacing it:
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1. First turn off the power and unplug the power cord before changing the fuse.
2. The specification of fuse: AT2.5A 250V

For safety and noise reduction, it is necessary to use a 3-pin power cord to connect the power
inlet on the rear panel for AC line input.

3.4 Power Regulation

As this instrument belongs precision electronical test device, so the accuracy is possible to be
influenced lower by input power unstable after testing. There is +10% changeable power
even in the laboratory, so we suggest that use the regulator in power and test devices to be
the only one way to avoid power voltage affecting measured data.

3.5 Entire Device Installation & Allocation

The 11050-5M/11050 entire device installation includes Display Unit and Measurement Unit
(abbreviation: Meas. Unit, use 11050 illustration below as an example).

Display unit

UNKNOWN
) Leor Heor

© © 0 ©

£50V PEAK MAX QUTPUT
\ARGE TESTDEVICE BEFORE CONNEGTI

Meas. unit

(1) Entire device installation diagram
Display unit and meas. unit are only fixed by monitor supporting frame when delivery.
User can remove pan head screw on monitor supoorting frame to separate display unit
and meas. unit by actual demand. Disassemble diagrams are as the following.
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(2) Wiring inspection on rear of entire device
Display unit and meas. unit are only fixed by monitor supporting frame when delivery.
Users need to use standard accessory D-SUB 15Pin connecting wire 50CM to connect
REMOTE CONTROL terminals on the rear of display unit and meas. unit.
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REMOTE
CONTROL

©

Other wires installation are as the following: From left to right sequentially - AC power cord,
RS-232 cable (option), D-SUB 15Pin connecting wire 50CM, Cable CEN-36M/ CEN-36M

150CM (option) and test cable BNC + alligator clip (option).

AC NEUT
100:24 A MAX

(3) Allocate display unit at proximal to the user
Purchase D-SUB 15Pin -2M connecting wire additionally to move display unit out that its

allocation and meas. unit are as the figure below.

(4) Hanging Requirements
The separate display unit can hang on the location where monitor supporting frame locked
and it also can lock wall rack as the diagram below. The wall rack is locked in screw hole

with anti-baked coating.

3-4



Installation

The selection of wall rack is by users’ requirement. Screw hole locations on rear panel of
display unit as below shows, dimension unit is mm.

. 120 _
© o ©
o o Nj l
_‘L
n
N~
o o - ]
© ©®% K
UNIT: mm g

3.6 Power-on Procedure

After powering on the tester, the power indicator on 11050 MEASUREMENT UNIT front panel
will be lit and the inner fan at two sides will be operating. The meter performs a series of
self-test, 11050 display unit will be shown as below.
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| 0 [

[ |

11050

HF LCR METER
|

]
LOADING L

11050

HF LCRMETER
SYSTEM CHECK

If “COMMUNICATION ERROR, PLEASE REBOOT” message pops up, the screen shows as
below. Please power off the meter, confirm whether display unit and measurement unit
connections are normal as well as reboot it.
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3.7 FAN LOCK Protection

For keeping internal heat dissipation and getting the stable measurement, FAN LOCK
protection will be occurred if there is fan failure or foreign material invasion. The meter can’t
be operated and outputted at the same time, operation screen shows the protection message
as below.

SYSTEM SETUP

1. ABOUT

2. SYSTEM CONFIGURATION
3. PASSWORD SETUP

4.
5.1
6. S|

1. Troubleshooting:
(1) When FAN LOCK protection is occurred, please power off the
meter and then reboot to observe if it is caused by error action.
(2) If FAN LOCK is occurred again, please contact the distributor or
Chroma’s service department for service.
2. After powering on the meter and start operating, please keep
ventilation at left and right sides of meter at least 10cm.

CAUTION

3.8 Contrast Adjustment of LCD Display

To adjust the contrast of LCD display that can be used by the system configuration in system
setup, but notice that the adjustment should depend on personal acceptable brightness.
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SYSTEM CONFIGURATION

AUTO REPORT
HANDLER JUDGMENT
BRIGHNESS

S eas — oo —_— [ﬁ- Press this key to increase brightness.
SOUND MODE

e — B Press this key to decrease brightness.
SYSTEM TIME YEAR

SYSTEM TIME DATE
SYSTEM TIME TIME

USER PASSWORD oFF —_]
LANGUAGE ENGLISH

—0L_

—[]

RETURN —n]

3.9 Query Version

Query version can via ABOUT in system setup, the screen as below shows. The information
in the screen below users can get model number/name, program version and maximum
measurement frequency.

Company name
Model number/name
11050 Software/hardware version of display unit
HF LCR METER Software/hardware version of meas. unit
Displs FIWVER:000 -HDLID:0.00-PCB ID: 0000 H B
Me;szyr:ggm unit /W VER 1000 -HDLID:000 -PCB ID: 0000 Dlsplay unlt BOOT

Display unit BOOT VER : 0.00 - DRIVER : 000 i
Frequency 10MHz Maximum frequency of the meter

DCA20mA Maximum DCA of the meter

COPYRIGHT ® JUN.2010 :

3.10 Maintenance & Cleaning

Remove all connected wires and cables on the instrument before cleaning. Use a brush to
clean the dust on it. If the cover with dirt, use cleaning naphtha to wipe it. Don’t use
corrosive liquid to avoid the cover damaged. For internal cleaning, use a low-pressure air
gun to vacuum the dust inside or send it back to the distributors or agents of Chroma for
cleaning.

3.11 Notices for Using Fixture & Test Cable

When the test cable or fixture connects DUT for proceeding measurement, please keep the
test fixture away from the wire with high current, high voltage or high frequency signal to avoid
the interference on the measurement.
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4. Descriptions of Dispaly Unit & Meas.
Unit
4.1 Display Unit

4.1.1 Front Panel

i)
[ I O

ey

121110 98 76

(1) LCD Display
The display of this test device is a color 640 X 480 LCD Panel with backlight function.

(2) Main Index
Pressing this key allows entry to the main index screen. In this screen you may select
the test function you wish to use.

MAIN INDEX — Press this key to allow entry to LCR MODE.

LCRMOBE — Press this key to allow entry to LCRZ SCAN
MODE.
— Press this key allows entry to BIAS SCAN MODE.

LCRZ SCAN MODE

BIAS SCAN MODE

e — Press this key to allow entry to PARAMETER
PARAMETER SWEEP MODE SWEEP MODE.

- — Press this key to allow entry to DUAL FREQUENCY

DUAL FREQUENCY MODE MODE.

(3) Meas. Display
Upon pressing this key, the instrument is in main index and setup screens switching.
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LCR DISPLAY

LCR MODE

Hz

sz vi
TRIGGER EEITEE  5/ASVENABLE
0.000 BIAS |ENABLE SETUP

LCR SPLAY CRZ SETUP

LCRZ MODE | B | | CRZ SETUP
Main Index [ — | —

TSETTING

MAIN INDEX

LCR MODE PASS FAIL TOTAL ‘ IRE / RECALL ’
pEREab— 0

0
LCRZ SCAN MODE

BIAS SCAN MODE

PARAMETER SWEEP MODE

BIAS SCAN SETUP [

s
'P SPEED . AS

PA P, P

earerer 1 [
T

PARAMETER SWEEP MODE == | PARAMETER SWEEP SETUP [

RA2 | PARAVETER 2

(4) Numbers and Symbol Keys ([0] ...... orr-11-1)
These numbers and symbol keys are for each setting condition which needs to input
value and symbol.

(5) Enter Key
Its function is to check the value setting or condition selection and parameters setting.

(6) Reset Key
Upon pressing the Reset key, the measurement function stops when performing scan &
sweep tests.

(7) Clear Key (CLR)
It clears the inputted values before defining it (ENTER key unpressed). The value is at
the cursor located place on the display.

(8) Start Key
This is the key to trigger the start of measurement.
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© [, =1 [« []

There are E] E] E E four arrow keys. These keys set and control the cursor
movement, which can be useful when inputting various parameters.

(10)Lock Key
Itis a panel key lock function. When pressing this key, the upper right side of the display
will show lock pattern indicating the key locked. If users desire to cancel this condition
just press this key again.

(11)System Setup
Press this key the tester will be under system setup screen. The options can be selected
including relate information of main unit, primary system parameter, password setting and
memory management.

(12)Selection key
Itincludes seven keys. The major function shows different conditions of each function or
other options which needs to be selected by the user’s requirement.

4.1.2 Bottom View of Display Unit

( 1 Crrraacnec— )

Chroma ATE INC. ; \ %
© |wooeno. @ © S 2 @ 259 (0)
E SERIAL NO. i REMOTE  EARPHONE
)
4 3 2 1

(1) Buzzer beeping location
The location of buzzer sounds.

(2) Earphone Connector
The connector is for connecting earphone.

(3) REMOTE CONTROL
Use D-SUB 15Pin connection cable to connect to measurement unit.

(4) Ground terminal
This terminal connects the cover of this instrument directly, then connect to the ground to
avoid exterior obstruction that makes instrument connection uncompleted and influences
the safety.
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4.1.3 Left Side View of Display Unit

O MoOcCITT N >m

=)

© use-1 Rs-232 (O
© o [l cE&Be

B
(1) Interface Slot
It is a slot for plugging in LAN & USB-H or GPIB interface. Unscrew two screws on light

gray cover marked 1 of above figure and plug in optional interfaces as well as lock the
screws back.

: (1) Model number of LAN & USB-H interface card is A133510 (option).

Its main function is network communication and for connecting Bar
: Code Reader interface.
: (2) Model number of GPIB interface card is A133509 (option).

(2) USB Interface
Standard FLASH MEMORY interface

(3) RS-232 Interface
Standard RS-232 interface

4.1.4 Rear Panel of Display Unit

© Q
U
é‘éhﬁ ©—2 ©
(o] (o] :|
@.@ Q|

(1) REMOTE CONTROL
Use D-SUB 15Pin connection cable to connect to measurement unit.

(2) Bracket Mounting Hole
The screw holes are for locking bracket of MEASUREMENT UNIT and DISPLAY UNIT.
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There are four screw holes at top side and four at bottom side. The bracket locked to
screw holes at top or bottom side is adjusted by users’ visual angle.

4.2 Measurement Unit

4.2.1 Front Panel

MEAS POWER

o'o'do

au F'E KMAxOu F'UT
DISCHAR NNE

(1) UNKNOWN
Four individual BNC sockets, connect an external test device or wire for DUT
measurement.
Hcur @ Current drive terminal, high potential terminal.
Heror : Potential detection terminal, high potential terminal.
Lror : Potential detection terminal, low potential terminal
Lcur : Current drive terminal, low potential terminal.

CAUTION That “high” terminals for (+) and “low” terminals for (-) polarity as marked
: on the front panel while polarized component is under test.

AWARNING 1. Itis prohibited to connect the output over = 50V PEAK MAX.
. Discharge first before measuring the charged component to avoid

damaging the instrument. Test the charged component with
A110242 fixture (option) is recommended and the withstand voltage
. is up to 100V.
: 2. The cover and axis of LCUR test terminal can’t be connected over

+1V. Make sure the ground integrity to avoid it burning down when
Bias Current system test is required.

(2) MEAS LED
It indicates the meter under measuring while this LED is blinking.

(3) POWER LED
It indicates power on while this LED lit continuously.

(4) POWER Switch
This pressed indicates power on and unpressed indicates power off.
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4.2.2 Rear Panel of Measurement Unit

i 3 2
"
e et i L s
MODEL NO. ~ — = =
SERIAL NO. @ ® e ® <! : E>
RSN @ ® ®

(1) EXT. BIAS
DC bias input for connecting externally, 35V maximum input voltage.

(2) HANDLER
Itis a I/O interface for outputting test result signal and triggering externally. For detail
descriptions, please see chapter 6 HANDLER Interface.

(3) REMOTE CONTROL
Use D-SUB 15Pin connection cable to connect to display unit.

(4) EXT-BIAS CURRENT
It connects and controls external DC bias current 1320.

1. Power on sequence: 11050 first and then 1320 when 11050 adds
DC bias current 1320.

2. Use 2014 delivered version of DC Bias Current Source 1320.
Please contact Chroma’s customer service if there is problem about
1320 version.

CAUTION

(5) Ground terminal
This terminal connects the cover of this instrument directly, then connect it to the ground
to avoid exterior obstruction that makes instrument connection uncompleted and
influences the safety.

(6) AC Line Socket

It meets the International Electromechanical Commission 320 standard for 3-wire socket.
Please use the power cord of Belden SPH-386 or similar.

4.2.3 Side View of Measurement Unit

DDDDDC)CIDC)DC)CDC)DCDD
OO OOOOOOOOOOOO
ST oeoeea
@ OO OOOOOOOOD ©
Ol OO OOOOOOOOOOOO
OO OOOOOOOOOOD
OO OOOOOOOOOOOO
OO OO OOOOOOOOOO

(1) Fan Inlet/Outlet
Air inlet/outlet of fan at two sides
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: The meter should be located at least 10cm from any object or wall behind

: it. Do not block the left and right ventilation holes to keep the meter in
: good precision.

(2) Rear Foot Pad
It's fixed foot pad.

(3) Front Foot Pad
I's a adjustable foot pad that provides appropriate angle to users.
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5. Setting for Operation

5.1 Basic Operation

The tester mainly provides the right key of Display Unit front panel to users’ control interface.
Its operation is easy and convenience. Next to introduce several basic operation modes as
below.

1. Main Menu Key Setting:
[MEAS DISPLAY], [MAIN INDEX] and [SYSTEM SETUP] are function keys for three main
screens shown as below. [MEAS DISPLAY] can return the previous selected test screen
or quick enter basic setting screen at the present mode. [MAIN INDEX] is a selection
screen of measurement mode and [SYSTEM SETUP] is the system relate setup menu of
the meter.

Press this key to enter test screen.

Y
O &Y ), _ _
Press this key to enter measurement selection screen.
G 4 ] [ 5 ) [ & ]
» 1 [ a1 Press this key to enter system relate setup screen.

)

ENTER
)
3
)

Test screens will be varied by test function selection, LCR parameter test screen is as the
following.

LCR DISPLAY

praverer | CHE  PARMETER2 — Press this key to select PAGE or EDIT

RANGEMODE  HOLD RANGE !
CKT(SIP) SERTAL SPEED T race T interface.

FREQUENCY 1.000M Hz LEVEL 1.000 ¥V B
ThEEE T PeyERE R — Press this key to select DISPLAY MODE.
BIAS | 0.000 A BIAS |ENABLE OFF

NORMAL

— Press this key to clear count.
CLEAR COUNT

— Press this key to enable LOAD CORRECTION.
LOAD CORRECT

R @— Press this key to enable LIMIT MODE.
LIMIT MODE
OFF

w v o y ——— @— Press this key to enable BIN MODE.
BIN MODE —

OFF

@(1CI2R/3Z)

MAIN INDEX menu as below shows.
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MAIN INDEX

LCR MODE

LCRZ SCAN MODE

BIAS SCAN MODE

PARAMETER SWEEP MODE

DUAL FREQUENCY MODE

System Setup menu as below shows.

SYSTEM SETUP

1. ABOUT

2. SYSTEM CONFIGURATION
3. PASSWORD SETUP

4. MEMORY MANAGEMENT
5. INTERFACE SETUP

6. SELF TEST RESULT

2. Basic Operation:

5-2

(1)

)

Function Selection:
Selecting the screen option needs to use selection key, direction control keys |Z|

and E to move the highlight to the function desire to select and then press ENTER
for entry. System Setup menu as below shows.

SYSTEM SETUP

1. ABOUT

. SYSTEM CONFIGURATION

3. PASSWORD SETUP
4. MEMORY MANAGEMENT

5. INTERFACE SETUP
6. SELF TEST RESULT

Key in Setting:

To set the setting or parameter in function option needs to use selection key,
direction control key, ENTER|, and numeral keys. The following screen is
STORE/RECALL file name setting, the right of the screen is function option by using
selection key to select the function to be used. When moving the highlight to the
set option, the bottom of screen has instruction such as “Key in file name”.
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STORE / RECALL

FILE NAME X .
MEMORY _— Press this key to search the file.
INTERNAL ||<.> SEARCH

Press this key to recall the file.
RECALL
Press this key to store the file.

STORE

Press this key to copy the file.

COPY
Press this key to paste the file.

PASTE ) .
Press this key to delete the file.

‘ DELETE
_ Press this key to exit the screen (back
EXIT to previous page).

@ Key in file name

Meanwhile, File Name needs to perform editing, input English alphabet or numeral.
After pressing [ENTER,, select English alphabet at the right of screen or numeral key
for editing as below shows.

STORE / RECALL
FILE NAME

MEMORY

INTERNAL ||<.>
. %5 ¥ — Press this key to move the option upward.

— Press this key to enter option setting.

— Press this key to move the option downward.

@ Key in file name RETURN

(3) Shortcut Key Operation:
Take SETUP menu of LCR Mode as an example, the function or table desires to set
with shortcut key function. The bottom of screen shows the option that can be set.
The front of option has a numeral indicating its settings, key in the option numeral
key to be set thus complete the setting. Press numeral key [1] as the screen below
shows, the test parameter will be immediate set to C parameter.

SETUP

PARAVETER 1 [N  PARAVETER2
RANGE MODE 0 RANGE
CKT(SIP) s SPEED
FREQUENCY z LEVEL
TRIGGER BIAS V ENABLE
BIAS | 0 BIAS | ENABLE

CONST Rsou 250 DCR MODE
TRIG. DELAY MEAS. DELAY
AVERAGE LINE FREQ
Vm/Im DISPLAY 0 Zi® DISPLAY
LINK 1320 0 BIAS | READY
DP.FIX1 DP.FIX2

ALC

®(1C/2RI3Z)

Press ENTER| on the function or table to be set, the right side of screen shows all
shortcut keys.
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SETUP

PARAMETER 1 NN PARAMETER 2

RANGE MODE
CKT(SIP)
FREQUENCY
TRIGGER
BIAS |

CONST Rsou
TRIG. DELAY
AVERAGE
Vm/Im DISPLAY
LINK 1320
DP.FIX 1

ALC

O (1C/2R/3Z)

AUTO RANGE
SPEED
iz LEVEL
BIAS V ENABLE
BIAS | ENABLE

DCR MODE
MEAS. DELAY
LINE FREQ.
2/8 DISPLAY
BIAS IREADY
DP.FIX2

RETURN

The various parameters will map to different shortcut keys as the Table 5-1 shows.
The unused shortcut keys will be disabled and not displayed, other settings can be
done in the same manner.

PARAMETER1 PARAMETER?2
O:L 0:D/1:Q/2:R/4:X/5:0/6:Q+R
1:C 0:D/1:Q/2:R/5:0
2R 1:Q/4:X
3:Z 56
4:Y 5:0
5:DCR

Table 5-1 PARAMETER1 & PARAMETER2 Shortcut Key Mapping

(4) Value Operation in the Table:

If the option setting is a value, the bottom of screen shows the range of value. The
following screen shows test voltage settings in SETUP page of LCR Mode.

Use the value option at the right screen to select test voltage to be set by scrolling
up and down.

SETUP

PARAMETER 1
RANGE MODE
CKT(S/P)
FREQUENCY
TRIGGER
BIAS |

CONST Rsou
TRIG. DELAY
AVERAGE
Vm/im DISPLAY
LINK 1320
DP.FIX1

ALC

R PARAMETER 2
RANGE
SPEED
z LEVEL
BIAS V ENABLE
BIAS | ENABLE

DCR MODE
MEAS.DELAY
LINE FREQ
Z/'8 DISPLAY
BIAS IREADY
D.P.FIX 2

® (10mv ~1000V )|

Press this key for increment — coarse
tune
Press this key for increment — fine tune

Press this key for discrement — fine
tune

Press this key for discrement — coarse
tune

Press this key to return to previous
RETURN Option.

Key in the test voltage to be set and press mV selection key if mV required then the
setting is completed.
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SETUP

PARAMETER 1
RANGE MODE
CKT(S/P)
FREQUENCY
TRIGGER
BIAS |

CONST Rsou
TRIG. DELAY
AVERAGE
Vmflm DISPLAY
LINK 1320
DP.FIX 1

ALC

®100

PARAMETER 2
RANGE
SPEED

z  LEVEL

BIAS V ENABLE
BIAS | ENABLE

DCR MODE
MEAS. DELAY
LINE FREQ
Z/8 DISPLAY
BIAS | READY
DP.FIX2

— Press this key to return to previous

RETURN option.

(5) EDIT and PAGE Interfaces Operation:
There are PAGE and EDIT interfaces at the right side of screen, use selection key to
select the interface as the below shows LCR Mode test screen. Select any
function option under PAGE interface thus it enters the selected function setting

screen.

LCR DISPLAY
pARAVETER 1 [IEEIN
RANGE MODE H
CKT(SIP)

FREQUENCY

TRIGGER

BIAS |

PARAMETER 2

RANGE
SPEED

z LEVEL

BIAS V ENABLE

BIAS | ENABLE

— Press this key to select PAGE or EDIT
interface.

— Press this key to select SETUP function .

Press this key to select CORRECTION
~ function.

— Press this key to select LIMIT SETTING.

__ Press this key to select BIN SORTING
SETTING.

— Press this key to select STORE/RECALL
function.

PAGE EDIT

SETUP

CORRECTION

LIMIT SETTING

BIN SORTING
SETTING

STORE / RECALL

=]

The function set can quick enable/disable and switch along with clear display
screen mode if EDIT interface selected.

LCRDISPLAY

PARAVETER 1 [HEEE
RANGE MODE

CKT(SiP)

FREQUENCY

TRIGGER

BIAS |

Description for System Setup:

PARAMETER 2
RANGE
SPEED

2 LEVEL

BIAS V ENABLE

BIAS | ENABLE

PAGE

— Press this key to select PAGE or EDIT
interface.

T Press this key to select DISPLAY MODE.

D AY MODE
NORMAL

— Press this key to clear count.
CLEAR COUNT

— Press this key for LOAD CORRECTION

ON.
ﬂ@— Press this key for LIMIT MODE ON.

— Press this key for BIN MODE ON.

LOAD CORRECT

LIMIT MODE

BIN MODE
OFF

=1

The upper right corner of each operation screen has five icons for showing operation
status currently of the meter as below red frame shows. The hightlighted area indicates
it is in use or is with the function currently whereas this function isn’t equipped if it is
unhightlighted. The detail descriptions are as the following.
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5.2

SYSTEM SETUP

1. ABOUT

2. SYSTEM CONFIGURATION
3. PASSWORD SETUP

4. MEMORY MANAGEMENT
5. INTERFACE SETUP

6. SELF TEST RESULT

Zoom in icon

(1) GPIB function icon
It indicates the meter is with GPIB connection function and equipped with GPIB
interface. (option).

(2) RS232 function icon
RS232 function icon. RS232 interface is the standard equipment of the meter, the
icon will be highlighted after powered-on.

(3) LAN function icon
It indicates the meter is with LAN connection function and equipped with LAN &
USB-H interface. (option).

(4) REMOTE function icon
When the external connection device controls the meter, it is already controlled by
external connection device. If there is error command, this icon will turn into red
shown as M.

(5) LOCK function icon

Press LOCK key while the tester is under setting or measuring. The icon will be
displayed as highlighted.

Setup Description

5.2.1 System Configuration

Power on the meter, wait the display until for entry operation screen. Press [SYSTEM
SETUP] to enter SYSTEM SETUP screen as below shows.
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SYSTEM SETUP

1. ABOUT

. SYSTEM CONFIGURATION

3. PASSWORD SETUP
4. MEMORY MANAGEMENT

5. INTERFACE SETUP

6. SELF TEST RESULT

SYSTEM CONFIGURATION
AUTO REPORT
HANDLER JUDGMENT HIGH
BRIGHTNESS 5

BUZZER LARGE

SOUND MODE PASS

ALARM MODE PULSE
SYSTEM TIME YEAR

SYSTEM TIME DATE 1 ! 1
SYSTEM TIME TIME 0 00
USER PASSWORD oFF
LANGUAGE ENGLISH

@ ( 1:0N/ 0:0FF ) R TURN

The parameters of SYSTEM CONFIGURATION are given as the following.

AUTO REPORT:

It auto generates measurement result and auto outputs data result under measuring via
RS232 interface on Display Unit. The control range is “ON/OFF” and default value when
delivery is with “OFF”.

HANDLER JUDGMENT:

Output Limit Test result of measurement data Judgment to external fixture or device via
Handler interface on Measurement Unit. Please see chapter 6 HANDLER Interface.
Users select judgment signal level with “HIGH” or “LOW” as output. The default setting is
“HIGH”.

BRIGHTNESS.:
To adjust the contrast of the display. The control range is “0~10”, the value 0 indicates
darkest and the value 10 indicates brightest. The default setting is “5”.

BUZZER:
It sets the warning beep volume to SMALL, LARGE, and OFF. The default setting is
LARGE.

SOUND MODE:

It selects warning beep of judgment mode. The function needs to coordinate with Buzzer
fuction for activation, there are two selections of “PASS” and “FAIL” can be set. The meter
sounds beep if the setting is PASS and DUT measurement result meets setting condition.
Otherwise, the meter also sounds beep when the setting is FAIL and DUT measurement
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result can’t meet setting condition. The default setting is PASS.

ALARM MODE:

It sets the beep of buzzer. The function needs to coordinate with Buzzer fuction and SOUND
MODE setting for activation, its selections are PULSE and LEVEL. The default setting is
PULSE.

SYSTEM TIME YEAR:
The system running year currently. The factory default is actual year.

SYSTEM TIME DATE:
The system running date currently. The factory default is actual month/date.

SYSTEM TIME TIME:
The system running time currently. The factory default is actual time.

USER PASSWORD:

It is for keying in user exclusive password when the meter powered-on or modifying setting
parameter. Its control range is two selections of ON and OFF. The operation is to press
[LOCK] to lock all control interfaces when the setting is “ON”.  Press [LOCK] again if it needs
to be unlocked and key in exclusive password. For password setting, please see section
5.2.2. The default setting is OFF.

LANGUAGE:
It selects the interface displayed language. The setting range includes two selections of
English and S.CHINESE. The default setting is English.

5.2.2 Password Setup

Select PASSWORD SETUP to enter password setting under SYSTEM SETUP, meanwhile
input password window will be popped up. Key in PASSWORD for entering the setup. The
meter initial setting exclusive SUPERVISOR PASSWORD is 201211050 as the screen below.

SYSTEM SETUP

1. ABOUT

2. SYSTEM CONFIGURATION
3. PASSWORD SETUP

After entering PASSWORD SETUP screen, there is SUPERVISOR PASSWORD for users
keying in exclusive password, 12 digits at most. The password in the following is default
setting that we recommend users to change it at first time use.
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PASSWORD SETUP

SUPERVISOR PASSWORD

@ — Press this key to exit.

When USER PASSWORD function in SYSTEM CONFIGURATION is activated, press [LOCK]
to lock all control interfaces to avoid users’ misaction. Press [LOCK] again if it needs to be
unlocked and key in exclusive password.

CAUTION : If PASSWORD is missing, the instrument needs to be return to Chroma
: for reset.

5.2.3 Memory Management

Select MEMORY MANAGEMENT under SYSTEM SETUP status. Key in SUPERVISOR
PASSWORD to enter memory management function as below shows.

MEMORY MANAGMENT

——[ ] &, Press this key to enter DEFAULT
DEFAULT OPEN/SHORT.

ClAE TR Press this key to enter DEFAULT LOAD.

DEFAULT
LOAD

Iﬁ_ Press this key to enter DEFAULT RAM.

DEFAULT RAM

(.

B @ ___ Press this key to exit.

DEFAULT OPEN/ SHORT:
It sets open and short values initialized. Clear open/short offset value of fixture and restore
to default setting of the meter.

“DEFAULT OPEN/ SHORT, ARE YOU SURE ?” window pops up as operating DEFAULT
OPEN/ SHORT. Click “YES” to delete it, otherwise click “NO”.
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MEMORY MANAGMENT

“Waiting 3 seconds” screen pops up when “YES” clicked, the clearance action is completed
when ending second count down.

MEMORY MANAGMENT

—_—] Press this key to enter DEFAULT
[ — OPEN/SHORT.
DEFAULT ——
OFENSHORT — Press this key to enter DEFAULT LOAD.
DEFAULT —
L lﬁ,_ Press this key to enter DEFAULT RAM.
DEFAULT RAM ey

1

B @ ___ Press this key to exit.

DEFAULT LOAD:
Load offset data initialization, clear load offset value.

“‘DEFAULT LOAD, ARE YOU SURE ?” window pops up as operating DEFAULT LOAD. Click
“YES” to delete it, otherwise click “NO”.

MEMORY NAGMENT

“Waiting 3 seconds” screen pops up when “YES” clicked, the clearance action is completed
when ending second count down.
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— ] Press this key to enter DEFAULT
lj@ ~— OPEN/SHORT.

DEFAULT ——

OFENSHORT [ﬁ_ Press this key to enter DEFAULT LOAD.

DEFAULT
LOAD

— Press this key to enter DEFAULT RAM.

DEFAULT RAM

1

[ @ ___ Press this key to exit.

DEFAULT RAM:

Memory initialization, all operation settings will be returned to default. SUPERVISOR
PASSWORD and USER PASSWORD still remains original setting, the test file saved in the
meter won'’t be deleted.

“DEFAULT RAM, ARE YOU SURE ?” window pops up as operating DEFAULT RAM. Click
“YES” to delete it, otherwise click “NO”.

“Waiting 10 seconds” screen pops up when “YES” clicked, the clearance action is completed
when ending second count down.

—_—] Press this key to enter DEFAULT
- | [j@_ OPEN/SHORT.
DEFAULT ——

OPENSHORT ﬁ_ Press this key to enter DEFAULT LOAD.

DEFAULT
LOAD

— Press this key to enter DEFAULT RAM.

DEFAULT RAM

(-

B @ __ Press this key to exit.
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5.2.4 Interface Setup

Select INTERFACE SETUP under SYSTEM SETUP status, the right of screen shows three
interfaces of RS232, LAN (option) and GPIB (option) as the screen below.

SYSTEM SETUP

1. ABOUT

2. SYSTEM CONFIGURATION
3. PASSWORD SETUP

4. MEMORY MANAGEMENT

— Press this key to enter RS232 setiing.

— Press this key to enter LAN setting.

| — Press this key to enter GPIB setting.

6. SELF TEST RESULT

5.2.4.1 RS232 Setting
Select RS232 setting to enter INTERFACE SETUP-RS232 as below screen shows.

INTERFACE SETUP-R$232

BAUD RATE
WORD LENGTH

PARITY CHECK NONE
STOPBIT

FLOW CONTROL NONE

Parameter and setting are as the following.

BAUD RATE:

Baud rate setting, there are 9600, 19200, 38400, 57600and 115200 for selection with factory
default to 115200 when shipped.

WORD LENGTH:
The WORD LENGTH is fixed to 8 which is the same as ASCII code.

PRRITY CHECK:
There are NONE, ODD and EVEN for selection with factory default to NONE when shipped.

STOP BIT:
Stop bit is fixed to 1.

FLOW CONTROL:

There are NONE and H/W (hardware) for selection with factory default to NONE when
shipped.
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CAUTION : The baud rate setting should be same as the RS-232C interface card, or
: there may have data transmission problem.

Connection of RS-232C signal line:

9Pin (M)  9Pin (F) 9Pin (F)  9Pin (M)
__Instrument LINE " pCc
RXD |—2 2 3 2 | RyD
XD 3 3 2 3 | 1D
GND |2 > 5 2 | GND
RTs ! ! 8 ! RTs
CTs 8 8 ! 8 CTs

Table of RS-232C signal line and pin:

Pin Name Description
Ground 5 GND Grounding wire
2 RxD Receiving data
Data 3 TxD Transr_ni.tting data
7 RTs Transmitting request
8 CTs Transmitting clear

CAUTION : When the instrument is connected via RS232 and PC, it is recommended
: both use the same system power voltage. This is for avoiding burn down
: the instrument or component inside PC terminal interface.

5.2.4.2 LAN Setting
Select LAN setting to enter INTERFACE SETUP-LAN as screen below shows.

INTERFACE SETUP-LAN

TGP/IP MODE 3
IP ADDRESS 192 168 1 1
SUBNET MASK 255 255 255 0

GATEWAY 192 168 _ 254 CONFIRM

© ( 0:Automatic / 1:Manual )
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TCP/IP MODE:

Transmission Control Protocol and Internet Protocol setting methods. The meter includes
two modes of Automatic and Manual. If Automatic mode is selected, a DHCP (Dynamic Host
Configuration Protocol) server needs to be set up on network. The meter will get IP
ADDRESS, SUBNET MASK and GATEWAY settings from DHCP server automatically. After
getting the settings, please press CONFIRM for confirmation. If Manual mode is selected,
set IP ADDRESS and SUBNET MASK by users. After the setting is completed, please press
CONFIRM for confirmation. The default setting is Manual.

IP ADDRESS:
Internet communication protocol address.

SUBNET MASK:
It is for subnet mask.

GATEWAY:
Communication gateway

Note : PORT is fixed used in 16881.

5.2.4.3 GPIB Setting

INTERFACE SETUP-GPIB

GPIB ADDRESS

GPIB ADDRESS:
It selects GPIB address. The factory default setting is 17 and the range is 1~30.

5.2.5 SELF TEST RESULT

Select SELT TEST RESULT under SYSTEM SETUP as the screen below shows.
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SYSTEM SETUP

1. ABOUT

2. SYSTEM CONFIGURATION
3. PASSWORD SETUP

4. MEMORY MANAGEMENT

5. INTERFACE SETUP

6. SELF TEST RESULT

Enter SELT TEST RESULT, the screen shows the meter’s status currently and if calibration
data is normal operation as below.

SELF TEST RESULT

LCR CALIBRATION DATA
DCR CALIBRATION DATA
LCR OPEN DATA

LCR SHORT DATA

DCR SHORT DATA

DCA CALIBRATION DATA

LOAD DATA
LCR CALIBRATION OPEN

LCR CALIBRATION SHORT
SOURCE LEVEL CALIBRATION DATA
LINK 1320

LCR CALIBRATION DATA: Parameter calibration data of passive component
DCR CALIBRATION DATA: DC resistance calibration data

LCR OPEN DATA: Parameter open data of passive component

LCR SHORT DATA: Parameter short data of passive component

DCR SHORT DATA: DC resistance short data

DCA CALIBRATION DATA: DC current calibration data

LOAD DATA: Load offset data

LCR CALIBRATION OPEN: Open calibration of passive component

LCR CALIBRATION SHORT: Short calibration of passive component
SOURCE LEVEL CALIBRATION DATA: Level calibration of measurement signal source
LINK 1320: The connection status when it connects Bias Current Source 1320.

€3 CAUTION : The calibration data should be shown as PASS.  If itis FAIL, please
: contact the distributor for the instrument calibration.

5.3 Operation of Main Index

Press [MAIN INDEX] to enter main index menu, where four modes of LCR MODE, LCRZ
SCAN MODE, BIAS SCAN MODE and PARAMETER SWEEP MODE for selection as the
screen below shows.
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MAININDEX — Press this key to enter LCR MODE.

FCRMODE __ Press this key to enter LCRZ SCAN MODE.

LCRZ SCAN MODE — .
— Press this key to enter BIAS SCAN MODE.

BIAS SCAN MODE — )
— Press this key to enter PARAMETER SWEEP MOD.
PARAMETER SWEEP MODE —

[ﬁ_ Press this key to enter DUAL FREQUENCY MODE.

DUAL FREQUENCY MODE

]

LCR MODE:
It sets measurement parameter and environment for quick measuring DUT parameter and
providing judgment results of test value comparison or binning.

LCRZ SCAN MODE:

Users set multiuple sets (9 sets at most) of various test frequencies, voltage sizes and
parameters for DUT performing compare test by DUT frequency and voltage characteristic.
It shows test value of DUT by the table and provides compare judgment result of test value.

BIAS SCAN MODE:

This meter is able to connect Chroma’s DC Bias Current Source 1320 for performing
inductance DC bias current scanning test. Users set multiuple sets (27 sets at most) of
various test frequencies, current sizes and parameters for performing compare test. It
shows test value of DUT by the table and provides compare judgment result of test value.

PARAMETER SWEEP MODE:

Users sets test frequency, test voltage or test current in a certain range for DUT performing
multiple points (401 points at most) sweeping measurement that provides detail graph
analysis to users’ reference.

5.3.1 Operation of LCR MODE

5.3.1.1 LCR MODE - Measurement Parameter & Environment

Setting

NORMAL Mode:
It is general common used measurement display screen for setting basic test parameters.
The related operation descriptions are described as the following.

The upper left side of LCR DISPLAY screen is measurement parameter and environment

setting, the lower left side is measurement result display area as well as the right side is
open/short offset or value operation statistical function as below shows.
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LCR DISPLAY

pARAVETER | [CNEE  PARAMETER2  x - Press this key to select PAGE or EDIT
RANGE MODE AUTO RANGE 3000 —_— t I'face
CKT(S/P) SERIAL SPEED FAST PAGE - = In e N
FREQUENCY 1.000M H LEVEL \ .
e ecen e —_ — Press this key to select DISPLAY MODE.
BIAS | 0.000 A BIAS IENABLE OFF zg;tm MODE T, — Press this key to CLEAR COUNT
CLEAR COUNT e —
_ — Press this key to enable LOAD function.
LOAD CORRECT —_—
R — Press this key to enable LIMIT function.
LIMIT MODE —
o g e o O — Press this key to enable BIN function.
BIN MODE
OFF

@(1.C/2R/3Z)

Descriptions for measurement parameter and environment setting are as the following.

PARAMETERL1:
It is primary parameter that includes six measurement parameters of “L”, “C”, “R”, “Z”, “Y” and
“DCR” for selection. The default setting is “R”.

PARAMETER?2:
It is secondary parameter that follows primary parameter setting coordinating with different
secondary measurement parameters. The default setting is “X”.

RANGE MODE:
It is for switching range mode that includes “AUTO” and “HOLD”. The default setting is
“‘AUTO”.

RANGE:

It is for selecting resistance of measurement range. The RANGE MODE will be changed
from “AUTO” to “HOLD” when adjusting resistance of measurement range. The default
setting is “300Q2”.

Note Resistance of measurement range will be limited by varied test frequency, range
: descriptions are as follows.
:1. When FREQUENCY<50kHz, there are 12 ranges for selection - “0.3Q2”, “1Q0”,
. “3Q0", “10Q”, “30Q)”, “100€Y”, “300Q0", “1kQY”, “3kQY”, “10kQY”, “30kQY” and
: “100kQY”.
: 2. When 50kHz < FREQUENCY < 200kHz, there are 11 ranges for selection -
. “0.3QY", 1Q0”, “3Q)”", “10QY”, “30QY”, “100QY”, “300€Y”, “1kQY”, “3kY”, “10kQY” and
. “30kQY”.
: 3. When 200kHz < FREQUENCY < 1MHz, there are 8 ranges for selection —
. “107, “3Q)", “10Q", “300Y”, “100€Y”, “300Q2", “1kQY” and “3kQY”".
: 4. When FREQUENCY > 1MHz, there are 4 ranges for selection - “10Q”, “300Y",
: “100Q2” and “3000”.

CKT(S/P):
It is for selecting equivalent circuit SERIAL or PARALLEL mode. The default setting is
SERIAL.

SPEED:

It sets measurement speed that includes FAST, MEDIUM and SLOW for selection. The
default setting is FAST.
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FREQUENCY:
It sets test frequency for setting test frequency range of 60Hz~5MHz /1KHz~10MHz. For the
limitation of usage range, please see section 2.2 Test Signal. The default setting is “1M” Hz.

LEVEL:
It sets test voltage for selecting test voltage range of 10mV~1V. For the limitation of usage
range, please see section 2.2 Test Signal. The default setting is “1.000” V.

TRIGGER:
It selects trigger mode that includes “INT”, “MAN”, “EXT” and “BUS”. The defaule setting is
“INT”.

BIAS V ENABLE:

It enables bias voltage. When the DC bias input connected externally is enabled, for detalil
description see EXT. BIAS BNC connector in section 4.2.2 Rear Panel of Measurement Unit.
Its operation includes ON and OFF, the default setting is “OFF”.

BIAS I:

It sets bias current. The range of the meter is OmA~20mA when DC Bias Current Source
1320 doesn’t be connected. Select the number in LINK 1320 option first and then set bias
current value in BIAS | option when connecting DC Bias Current Source 1320. The default
setting is “0.000” A.

1. Power-on sequence is 11050 first and 1320 followed when adding
DC Bias Current Source 1320 to 11050.

Use 2014 delivered version of DC Bias Current Source 1320.
Please contact Chroma’s customer service if there is problem about
1320 version.

CAUTION

N

BIAS | ENABLE:
It enables bias current. When it is enabled under the condition of bias current input need
which includes the operations of “ON” and “OFF”. The default setting is “OFF”.

Press [MEAS DISPLAY] on LCD DISPLAY screen or select PAGE interface at the right side of
screen for entering SETUP function as below shows.

LCR DISPLAY

PARAVETER | NN PARAMETER2 X E Press this key to select PAGE or EDIT

RANGEMODE  AuTO RANGE J—
CKT(SIP) SERIAL SPEED interface.

FREQUENCY 1.000M Hz LEVEL d H
TRIGGER MAN. BIAS V ENABLE [4 i Press thls key to enter SETUP

S D0 A BASIENABLE 0 e __Press this key to process CORRECTION
] function.

R — Press this key to enable LIMIT setting.
UMIT SETTING Press this key to enable BIN sorting
] — setting.

CORRECTION

BIN SORTING
SET — Press this key to enable store/recall

STORE/RECALL function.

@ (1C/2RI3Z)

For entry measurement environment setting as the screen below shows.
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SETUP

PARAMETER 1 [ICEEN PARAMETER 2
RANGE MODE AUTO RANGE 3000

CKT(S/P) SERTAL SPEED

FREQUENCY 1.000M Hz LEVEL

TRIGGER INT. BIAS V ENABLE

BIAS | 0.000 A BIAS |ENABLE OFF

CONST Rsou 250 DCR MODE NORMAL

TRIG. DELAY ms MEAS DELAY

AVERAGE LINE FREQ

Vm/Im DISPLAY ] Z/8 DISPLAY OFF

LINK 1320 BIAS |READY 1.0 sec
DP.FIX1 4 DP.FIX2 4

ALC

o) E—— —Press this key to exit.

Descriptions for SETUP page are as the following.

The page above divides into upper and lower areas. The upper area contains 12 test
parameters of PARAMETER1, PARAMETER2, RANGE MODE, RANGE, CKT (S/P), SPEED,
FREQUENCY, LEVEL, TRIGGER, BIAS V ENABLE, BIAS | and BIAS | ENABLE. These
parameters are the same as LCR DISPLAY thus don’t take more description here. The
lower area belongs advanced setting and the descriptions are as the following.

CONST Rsou:
It selects output resistance mode including three modes of “OFF”, “100Q2” and “25Q” for
selection. The default setting is “25Q)".

DCR MODE:

It selects DC resistance mode. The meter measures output test signal sources of DCR
parameter that includes “SMALL” (small DC signal source =20mA) and “NORMAL” (normal
DC signal source =100mA) two selections. Select the appropriate measurement signal
source by DUT’s resistance. The default setting is “NORMAL”".

TRIGGER DELAY:

When it connects with automatic machine, external trigger EXT for coordinating with its action.
Meanwhile, the trigger action of meter needs to be delayed thus users can adjust TRIGGER
DELAY time. Its setting range is “0~9999” ms and default setting is “0” ms.

MEAS. DELAY:

It is for PARAMETER1 as additional function of DCR measurement. The inductance is with
transient effect thus the instrument confirm the stability of DUT signal first in testing
inductance. If DUT signal is stable thus it enters measurement at once, it enters
measurement after MEAS. DELAY TIME if the signal is unstable. Control range of MEAS.
DELAY TIME is “0~99999’ms. The default setting is “0” ms.

AVERAGE:

It sets average time of measurement. Select the average setting as “1”, the program will
take average in each time of measurement. If the setting is “2”, the program will take
average in two times of measurements. Following test can be deduced accordingly. The
setting range is “1~10”, the default setting is “1”.

LINE FREQ.:

It selects input AC power mode. The correct power frequency selection helps stability and
correctness of test value. Three selections of “50Hz”, “60Hz” and “N/A” for range. “N/A” indicates
not consider power frequency but test speed will be faster. The default setting is “60HZ".
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Vm/Im DISPLAY:
It displays voltage and current value. VM and IM at the bottom of LCR DISPLAY show
voltage and current value on the DUT if “ON” is selected. The default setting is “OFF”.

LCR DISPLAY Page shows as below after the function is enabled.

LCR DISPLAY

PARAMETER 1 C PARAMETER 2 D

RANGEMODE __AUTO RANGE 300 — Press this key to select PAGE or EDIT interface.
CKT(SP) SER SPEED FasT el —
rrequency  [REEIIEN Hz LEVEL .00V

TRIGGER NAN. BIASVENABLE _ OFF ___ Press this key to enter SETUP.
BIAS | 0.000 A BIASIENABE  oFf SETUP —_— __ Press this key to process CORRECTION

functrion.
Cs : 15.4356u F T
D : 0.4120 e

— Press this key to enable LIMIT setting.

— Press this key to enable BIN sorting setting.

BIN SORTING e —

3 . . £ R [j@ —Press this key to enable Store/Recall function.

VM 0.31762 V M 28.8273m A

STORE / RECALL —
@ (1.000kHz ~ 10.00MHz )
—

Z/0 DISPLAY:
It displays impedance and phase angle. Z and 6 at the bottom of LCR DISPLAY will be
shown as below if “ON” is selected. The default setting is “OFF”.

LCR DISPLAY Page shows as below after the function is enabled.

LCRDISPLAY

PARAMETER 1 C PARAMETER 2 D

RANGEMODE  AUTO RANGE 300 [j@ — Press this key to select PAGE or EDIT interface.
CKT(SIP) SERIAL SPEED FAST pAGE RERE e —

FREQUENCY UL Hz LEVEL 1.000 v

TRIGGER MAN. BIAS V ENABLE OFF

BIAS | 0.000 A BIAS |ENABLE OFF SETUP

Cs :  15.4351uF e

___ Press this key to enter SETUP.

— Press this key to process CORRECTION function.

— Press this key to enable LIMIT setting.

0 . 41 45 LIMIT SETTING
' ' BIN SORTING

D O 0 S — :(2@ — Press this key to enable Store/Recall function.

— Press this key to enable BIN sorting setting.

A

STORE / RECALL —

=]

LINK 1320:

It sets the number for connecting 1320. BIAS | setting current follows linked 1320 quantity to
provide bias current for setting if 1320 number is set. The maximum setting is 15 sets and
the default setting is “0”.

Note  :1. Asetof 1320 provides +20A.

: 2. Power-on sequence is 11050 first and 1320 next when adding DC Bias

. Current Source 1320 to 11050.

: 3. Use 2014 delivered version of DC Bias Current Source 1320. Please

: contact Chroma’s customer service if there is problem about 1320 version.
BIAS | READY:

It sets current stable time that is for coordinating DELAY.T setting after outputting bias current
source 1320. The 11050 needs to be set > 10s for measurement when 1320 DELAY TIME
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setting is 10s. BIAS | READY control range is “0.1~100”s and the default setting is “0” s.

D.P. FIX1:

The displayed digit of primary parameter after decimal point. It follows users’ requirement to
set measurement of primary parameter and to display digit length with 1~5 digit can be
selected. The default setting is “4”.

D.P. FIX2:

The displayed digit of secondary parameter after decimal point. It follows users’ requirement
to set measurement of secondary parameter and to display digit length with 1~5 digit can be
selected. The default setting is “4”.

ALC:

It auto compensates voltage value of DUT in measuring. ALC (Auto Level Control) function
is for setting voltage level and getting stable test voltage for DUT that won'’t be varied by
DUT'’s impedance level. The default setting is OFF.

CAUTION: The screen shows "ALC unable to regulate” message indicating ALC
: function can’t modify test voltage as below shows.

LCR DISPLAY

PARAVETER1 __R PARMVETER2 ___X_ Press this key to select PAGE or

RANGE MODE AUTO RANGE

CKT(SIF) SERIAL SPEED DT ~ EDIT interface.

FREQUENCY 1.000M H: LEVEL - .
TRIGGER N GrovenE W __ Press this key to enter SETUP.
X BIASIENABLE o SETUP .
___ Press this key to process

CORRECTION function.

Recall function

. CORRECTION
R : 178.3675 Q — Press this key to enable LIMIT
X . 0 . 4702k Q LIMIT SETTING setting.
~ Press this key to enable BIN
BIN SORTING N .
z 0 e SETTING ___sorting setting.
- STORE/RECALL [ lj@ Press this key to enable Store/

@ (0INT./1MAN./ 2EXT.)

Except for basic measurement screen in LCR MODE and setting method of measurement
parameter, other two displayed modes are also included. Select DISPLAY MODE in EDIT
interface at right menu of LCR DISPLAY. “NORMAL”, “*JUDGMENT” and “SPECIAL”are in
DISPLAY MODE for switching which will be described as follows.

JUDGMENT Mode:
This screen is mainly applied on LIMIT TEST or BIN SORTING TEST to count pass, fail and
DUT total number.

LIMIT TEST screen:
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LCR DISPLAY

Q Press this key to select PAGE or EDIT
0 = ~ interface.

——' — Press this key to select DISPLAY MODE.
Y MODE A —
Al — Press this key to CLEAR COUNT.

CLEAR COUNT

— Press this key to enable LOAD function.
\:OAD CORRECT e —

[ o |
[PARA.21| 0 | OFF N — Press this key to enable LIMIT mode.
UMIT MODE l

o 0 s TR .
] j@ — Press this key to enable BIN mode.
—[=]

BIN MODE
OFF

BIN SORTING TEST screen:

LCR DISPLAY

Press this key to select PAGE or EDIT
— interface.

E  EDiT [ — |j@
[ % Press this key to select DISPLAY MODE.
DISPLAY MODE

JUDGMENT

— Press this key to CLEAR COUNT.

CLEAR COUNT S —
_—_“ ] — Press this key to enable LOAD function.

LOAD CORRECT ——e

R — Press this key to enable LIMIT mode.

. — Press this key to enable BIN mode.
BIN MODE
ABS

If LIMIT TEST is selected thus BIN SORTING TEST will be disabled. On the
contrary, LIMIT TEST will be disabled if BIN SORTING TEST is selected.

Note

SPECIAL Mode:
This screen simplify a lot of settings that only remains displayed measurement for users
observing measurement result clearly.

LCR DISPLAY

R g Press this key to select PAGE or EDIT

99.9223 ( — interface.

___Press this key to select DISPLAY MODE.
DISPLAY MODE

SPECIAL

— Press this key to CLEAR COUNT.

— Press this key to enable LOAD function.

18.8782m o

=

— Press this key to enable LIMIT mode.

—
——_—
CLEAR COUNT —
—

LIMIT MODE

] j@ — Press this key to enable BIN mode.
BIN MODE
OFF

—_—l]

“Operation Sample”

Take measurement power inductance as an example, measurement and setting procedures
are as the following.

(1) Click [MAIN INDEX] on DISPLAY UNITto enter LCR MODE.

5-22



Setting for Operation

MAIN INDEX

lj@ —_Press this key to enter LCR MODE.
LCR MODE e —

LCRZ SCAN MODE ]
BIAS SCAN MODE —_—
PARAMETER SWEEP MODE —_—]
DUAL FREQUENCY MODE —_—]
—[]
—_—=]

(2) Enter LCR MODE initialation screen

LCR DISPLAY

PARAVETER | [N  PARAVETER2

RANGE MODE AUTO RANGE 3000

CKT(SIP) SERTAL SPEED PAGE
FREQUENCY LEVEL v

TRIGGER BIAS V ENABLE

—— S
BIAS | A BIASIENABLE  OFF DISGLAYuIOL

NORMAL

R : 0 . 261 9M Q CLEAR COUNT

X . -0.6553M @ !;j(;?DCORRECT

LIMIT MODE
z a
VoM
BIN MODE
OFF

(3) Measure L/(Q or Rs) of DUT to enter LCR DISPLAY screen. Follow DUT - inductance
characteristics separately to set primary/secondary parameter, range mode, equivalent
circuit (series/parallel) mode, measurement speed, test frequency, test voltage, etc.
Please refer the Table 5-2 DUT — Inductance L/(Q or Rs) Setting to set the figure below by

sequential.
Step Function Parameter Unit Remark
1 PARAMETER1 Ls
2 PARAMETER2 QorRs
3 RANGE MODE Auto
4 CKT(S/P) SERIAL
5 SPEED SLOW
6 FREQUENCY 1.000M Hz
7 LEVEL 1.000 V

Table 5-2 DUT — Inductance L/(Q or Rs) Setting
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LCR DISPLAY

PARAMETER 1 L o) PARAMETER2 Qe
RANGEMODE _ Auto @~ RANGE

CKT(SIP) SERIAL @=d _SPEED T 1
FREQUENCY 1.000M@Hz LEVEL 1.000 94

TRIGGER INT BIASVENABLE _ OFf |
BIAS | 0.000 A BIASIENABLE _ oFf |

DISPLAY MODE
NORMAL

S 15.9721u H| |loezeew

30 5 9604 ;(;?DCORRECT L

TIMTTMODE
OFF

BINMUDE
OFF

@ (10mV ~1.000V)

Note i The initial setting of the meter is Internal Trigger (INT.) after powered on entering
: LCR mode.

Step 1: Operate the direction control keys of |Z| |Z| E| or E| on DISPLAY UNIT to
highlight the column of PARAMETERL1.

LCR DISPLAY

PARAMETER 1 B  PARAMETER2

RANGE MODE AUTO RANGE

CKT(SIP) SPEED

FREQUENCY z LEVEL

TRIGGER N BIAS V ENABLE FF
BIAS | 0.000 A BIAS|ENABLE OFF

PAGE EDIT

DISPLAY MODE
L

R : 0.2619M @ CLEAR COUNT
X . -0.6553M Q LOAD CORRECT

OFF

LIMIT MODE
OFF

LCR DISPLAY

PARAMETER 1 PARAMETER 2
RANGE MODE 0 RANGE
CKT(SIP) SPEED
FREQUENCY LEVEL
TRIGGER N BIAS V ENABLE
BIAS | C BIAS | ENABLE

Ls : -53.5892m H
: 7.3654

4

5:DCR

RETURN

Step 2: Press the right key EI on DISPLAY UNIT to highlight the column of

PARAMETER2 and [ENTER] to select Q or Rs parameter (Q parameter is selected in the
example).
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LCR DISPLAY
PARAMETER 1 L
RANGE MODE
CKT(S/P)
FREQUENCY
TRIGGER
BIAS |

Ls

AUTO

PARAMETER 2 [ICHE
RANGE 3000
SPEED FA:

z LEVEL
BIAS V ENABLE
BIAS | ENABLE

-74.3217m H
1.8975

] _
___Press this key to select Q or Rs.

RETURN

Step 3: Press the direction control keys of E IZ’ E| or E| on DISPLAY UNIT to
highlight the column of CKT(S/P) and [ENTER] to select equivalent circuit to Serial or

Parallel.

LCR DISPLAY
PARAMETER 1 L
RANGE MODE
CKT(S/P)
FREQUENCY
TRIGGER
BIAS |

Ls
(@]

4
VM

AUTO

PARAMETER 2
RANGE
SPEED

Hz LEVEL
BIAS V ENABLE
BIAS | ENABLE

-81.4653m H

3.2371

o 8
v oM

@ (1:PARALLEL/ 0:SERIAL )

Step 4: Press the right key EI

[ENTER] to select SLOW.

LCR DISPLAY
PARAMETER 1
RANGE MODE
CKT(S/P)
FREQUENCY
TRIGGER
BIAS |

Ls
(@]

z
M

® ( 1:MEDIU

PARAMETER 2
RANGE
SPEED

iz LEVEL 1.0
BIAS V ENABLE FF
BIAS | ENABLE OFF

-76.9549m H

2.2184

Serial is selected in the example.

0: SERIAL

1. PARALLEL

RETURN

on DISPLAY UNIT to highlight the column of SPEED and

0:FAST

1

1: MEDIUM

B d@ ___Press this key to select Slow.

2 sLow
—J
-
—_]
TR —[=]

Step 5: Press the direction control keys of E| E| EI or EI on DISPLAY UNIT to
highlight the column of FREQUENCY. Up/down scroll bar will be shown on the right of
window. The highlighted value will be varied by users’ scrolling and changed it to

1.000MHz.
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LCR DISPLAY

PARAMETER 1 L PARAMETER 2

RANGE MODE AUTO RANGE

CKT(SIP) L SPEED

FREQUENGY [T e LEVEL

TRIGGER I BIASVENABLE  OFF

BIAS | A BIAS |ENABLE OFF

Ls : -70.3924m H

Q 2.2714

© ( 1.000kHz ~ 10.00MHz )

LCR DISPLAY

PARAMETER 1 L PARAMETER 2
RANGE MODE AUTO RANGE
CKT(S/P) SERIAL SPEED
FREQUENCY LRI Hz  LEVEL
TRIGGER BIAS V ENABLE

F
BIAS | A BIAS |ENABLE OFF

Ls : -74.5958mH
: 2.9768

___ Press this key for increment in coarse tuning

___Press this key for increment in fine tuning

1.200M

— Press this key for decrement in fine tuning

800.0k

___Press this key for decrement in coarse
tuning

100.0k

RETURN

RETURN

Step 6: Press the right key EI on DISPLAY UNIT to highlight the column of LEVEL.
Up/down scroll bar will be shown on the right of window. The highlighted value will be
varied by users’ scrolling and changed it to 1.000V.

LCR DISPLAY
PARAMETER 1 L PARAMETER 2

RANGE MODE AUTO RANGE
CKT(SIP) SERTAI SPEED

FREQUENCY 0 M z  LEVEL 00 N

TRIGGER BIAS V ENABLE OFF

BIAS | 0 BIAS | ENABLE OFF

Ls @ -88.1059mH
Q 4.9538

@ (10mV ~ 1000V )|

___Press this key for increment in coarse tuning
1.000

___Press this key for increment in fine tuning
1.000

— Press this key for decrement in fine tuning

0990

___Press this key for decrement in coarse

0900 tuning

RETURN

Or use numerical keys on DISPLAY UNIT to input the setting value and press [ENTER].
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LCR DISPLAY

PARAMETER 1 L PARAMETER 2

RANGE MODE AUTO RANGE

CKT(S/P) S| SPEED

FREQUENCY 2 LEVEL 1.000 Q%
TRIGGER BIAS V ENABLE OFF

BIAS | 0 BIAS | ENABLE OFF

Ls : 180.774/mH

Q 1.1020

RETURN

Step 7: Connect the DUT to UNKNOWN four ends BNC terminal of meter for measuring
its value.

LCR DISPLAY

PARAMETER 1 L PARAMETER 2

RANGE MODE AUTO RANGE _—
CKT(SIP) s SPEED PAGE
FREQUENCY z LEVEL v

TRIGGER BIAS V ENABLE ]

e 'Y MODE
BIAS | _0.000 BIAS |[ENABLE  OFF NORMAL :

Ls :  15.9721uH ==

30.9604 Lomncomeet

=

LIMIT MODE

BIN MODE
OFF

© (10mv ~1000V)

5.3.1.2 LCR MODE- OPEN /SHORT CORRECTION

This section is aimed to introduce open/short correction for measuring ACR. The tester only
performs machine inner calibration when delivery. It also executes open/short correction for
external connected test fixtures that avoids the fixture affecting DUT and causing additional
measurement error. For DCR correction, please see the next section. The diagram as
below shows.
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CORRECTION

Open/short correction operation: Select CORRECTION at the right Page of LCR Dispaly to
enter CORRECTION-OPEN/SHORT function as the screen below shows.

CORRECTION-OPEN/SHORT
1st LCR FREQUENCY

2nd LCR FREQUENCY
LCR OPEN

1

___Press this key to enter LOAD correction.
LCR SHORT

DCR SHORT —

—_—
CHANGE TO R

1

— Press this key to exit.
@ ( 1.000kHz ~ 10 00MHz )

Descriptions for CORRECTION-OPEN/SHORT screen are as the following.

1st LCR FREQUENCY:

It sets 1st LCR correction frequency. Users perform 1st OPEN and SHORT single frequency
correction for the required two sets of specific frequency. The setting frequency ranges of
11050-5M/11050 are 60Hz~5MHz and 1kHz~10MHz. The default settings are “100kHz” and
“1MHZ".

2nd LCR FREQUENCY:

It sets 2nd LCR correction frequency. Users perform 2nd OPEN and SHORT single
frequency correction for the required two sets of specific frequency. The setting frequency
ranges of 11050-5M/11050 are 60Hz~5MHz and 1kHz~10MHz. The default settings are
“100kHz” and “1MHZ".

LCR OPEN:

It sets LCR for performing open correction on fixture. It can select SINGLE OPEN or
MULTIPLE OPEN, SINGLE OPEN needs to coordinate with LCR FREQUENCY set frequency
to do correction. Change “OFF” in LCR OPEN column to “ON” after SINGLE OPEN or
MULTIPLE OPEN executed. The default setting is “OFF”.

Take a test fixture to execute MULTIPLE OPEN correction as an example, connect the fixture
to UNKNOWN four ends of BNC connector. The fixture is short-circuited with HCur and
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HPOT, LCUR and LPOT as the diagram in the following.

CORRECTION-OPEN/SHORT

151 LCR FREQUENCY N . I— ___Press this key to disable open correction.
2nd LCR FREQUENCY 10.00M

LCR OPEN OFF . .
___Press this key to enable open correction.

LCR SHORT OFF

DCR SHORT OFF

Press this key to execute 1st single frequency
" open correction.

__ Press this key to execute 2nd single frequency
open correction.

— Press this key to execute multiple open
correction.

— Press this key to return to the previous selection.

1st SINGLE OPEN

2nd SINGLE OPEN

MULTIPLE GPEN

RETURN

Press MULTIPLE OPEN to perform open correction and the screen shows “MEASURING...”.

The range for executing correction frequency is 1kHz ~ 10MHz, the status screen is as the
following.

CORRECTION-OPEN/SHORT

(SHECREREEEEIEN — Lo ___Press this key to disable open correction.
2nd LCR FREQUENCY 10.00M
SEROREN oL ___Press this key to enable open correction.
LCR SHORT OFF

DCR SHORT OFF

Press this key to execute 1st single
— frequency open correction.

LeLSINGLE OPEN Press this key to execute 2nd single
] — frequency open correction.

" 4 AESHEEEREE — Press this key to execute multiple open

36 % MULTIPLE OPEN correction.
O MEASURING. . _ _
Press this key to return to the previous

selection.

RETURN

When the screen shows “OPEN CORRECTION COMPLETED.” that indicates open
correction completed. The execution status screen shows as below:
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CORRECTION-OPEN/SHORT
1st LCR FREQUENCY 1.000M

___Press this key to disable open correction.

2nd LCR FREQUENCY 10.00M

FORORER ___Press this key to enable open correction.
LCR SHORT

DCR SHORT

Press this key to execute 1st single frequency
_ " open correction.
151 SINGLE OPEN ___Press this key to execute 2nd single frequency
] open correction.

— Press this key to execute multiple open
correction.

2nd SINGLE OPEN

MULTIPLE OPEN

OPET CRIRIMETTICR COlLFLETED. B — Press this key to return to the previous
FF )

RETURN selection.

CORRECTION-OPEN/SHORT

1st LCR FREQUENCY 1.000M ) ) l
o0 LOR FREQUENGY 10 001 — Press this key to disable open correction.
LCR OPEN . .
___Press this key to enable open correction.
LCR SHORT

DCR SHORT

Press this key to execute 1st single frequency
e — open correction.
15t SINGLE OPEN ___ Press this key to execute 2nd single frequency
D open correction.

— Press this key to execute multiple open

correction.
OPEN CORRECTION COMPLETED. HETRE O — Press this key to return to the previous selection.
ON )

2nd SINGLE OPEN

RETURN

The screen shows “OPEN CORRECTION UNDER LIMIT!” as the screen in the following
when open correction is with error. It represents open test action encounterd problem,
please check whether the test cable is broken or test clip bad contact. Execute open test
again after inspecting.

CORRECTION-OPEN/SHORT
ISHECREREQEENCYE —Loow — Press this key to disable open correction.

2nd LCR FREQUENCY 10.00M

FERORER — ﬂ@ ___Press this key to enable open correction.
LCR SHORT OFF

DCR SHORT OFF
Press this key to execute 1st single frequency
— open correction.
Press this key to execute 2nd single
— frequency open correction.

1st SINGLE OPEN
ASINGLE OPEN i ___Press this key to execute multiple open

correction.
— Press this key to return to the previous
selection.

4

OPEN CORRECTION UNDER LIMIT!
FF )|

MULTIPLE OPEN

RETURN

LCR SHORT:

It sets LCR for performing short correction on fixture. It can select SINGLE SHORT or
MULTIPLE SHORT, SINGLE SHORT needs to coordinate with LCR FREQUENCY set
frequency to do correction. Change “OFF” in LCR SHORT column to “ON” after SINGLE
SHORT or MULTIPLE SHORT executed. The default setting is “OFF”.
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Take a test fixture to execute 1IMHz SINGLE SHORT correction as an example, connect the
fixture to UNKNOWN BNC connector. HCUR, HPOT, LCUR and LPOT will be short-circuited as

the diagram in the following.

CORRECTION-OPEN/SHORT

1st LCR FREQUENCY 1.000M

2nd LCR FREQUENCY 10.00M

LCR OPEN OFF
LCR SHORT OFF

DCR SHORT OFF

d@ ___Press this key to disable short correction.

___Press this key to enable short correction.

—_— Press this key to execute 1st single frequency
* ~ short correction.

, ___ Press this key to execute 2nd single frequency
short correction.

, __Press this key to execute multiple short
correction.

p — Press this key to return to the previous
selection.

1st SINGLE SHORT

2nd SINGLE SHORT

MULTIPLE SHORT S —
—

RETURN

Press SINGLE SHORT to perform 1MHz short correction and the screen shows
“MEASURING...". The processing status screen is as the following.

CORRECTION-OPEN/SHORT

1st LCR FREQUENCY 1.000M

2nd LCR FREQUENCY 10.00M

LCR OPEN OFF
LCR SHORT OFF

DCR SHORT OFF

75 %

® MEASURING...

___ Press this key to disable short correction.

___ Press this key to enable short correction.

Press this key to execute 1st single frequency
___short correction.

1st SINGLE SHORT

___Press this key to execute 2nd single frequency
short correction.

— Press this key to execute multiple short
correction.

~ Press this key to return to the previous
selection.

2nd SINGLE SHORT

MULTIPLE SHORT

Bann ne

RETURN

When the screen shows “SHORT CORRECTION COMPLETED.” that indicates short
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correction completed. The execution status screen shows as below:

CORRECTION-OPEN/SHORT

1st LCR FREQUENCY

2nd LCR FREQUENCY

LCR OPEN
LCR SHORT

DCR SHORT

1.000M

10..00M
OFF
OFF

OFF

1st SINGLE SHORT

2nd SINGLE SHORT

4

MULTIPLE SHORT

SHORT CORRECTION COMPLETED

FF )|

Change LCR SHORT column from “OFF” to “ON”.

RETURN

CORRECTION-OPEN/SHORT

1st LCR FREQUENCY
2nd LCR FREQUENCY
LCR OPEN

LCR SHORT

DCR SHORT

1.000M

10.00M

OFF ‘

1st SINGLE SHORT
2nd SINGLE SHORT

MULTIPLE SHORT

SHORT CORRECTION COMPLETED.

ON |

RETURN

s By

Hagy

— Press this key to disable short correction.

___Press this key to enable short correction.

Press this key to execute 1st single short
— correction.

__ Pressthis key to execute 2nd single short
correction.

— Press this key to execute multiple short
correction.

" Press this key to return to the previous
selection.

— Press this key to disable short correction.

___Press this key to enable short correction.

Press this key to execute 1st single short
___ correction.

___Press this key to execute 2nd single short
correction.

___Press this key to execute multiple short
correction.

— Press this key to return to the previous
selection.

The short correction screen shows “SHORT CORRECTION OVER LIMIT!” (as the screen

below) or “SHORT CORRECTION OVER FAIL".

It represents short test action encounterd

problem, please check whether the test cable is broken or test clip bad contact. Execute
short test again after inspecting.

CORRECTION-OPEN/SHORT
1st LCR FREQUENCY

2nd LCR FREQUENCY

LCR OPEN

LCR SHORT

DCR SHORT

1.000M

10.00M

1st SINGLE SHORT

2nd SINGLE SHORT

MULTIPLE SHORT

SHORT CORRECTION OVER LIMIT!
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RETURN

— Press this key to disable short correction.
___ Press this key to enable short correction.

— Press this key to execute 1st single short
correction.

— Press this key to execute 2nd single short
correction.

— Press this key to execute multiple short
correction.

~ Press this key to return to the previous
selection.

The measured frequency will affect the selection of test fixture. The stray
capacitance effect of DUT can’t be ignored under the circumstance of
fixture far away the main unit and higher frequency of measurement.

It is recommended to perform MULTIPLE OPEN and MULTIPLE SHORT if
test item includes parameter test with multiple frequency.



Setting for Operation

: 3. Users need to perform open/short correction again after powered on each
. time or before replacing/testing measurement fixture.

: 4. Users can press [RESET] on Display Unit when open/short to be aborted
: by requirement. The screen shows “MEASUREMENT ABORT!” as the

figure in the following.

CORRECTION-OPEN/SHORT
1st LCR FREQUENCY

2nd LCR FREQUENCY

LCR OPEN
LCR SHORT
DCR SHORT

MEASUREMENT ABORT!
© ( 1:0N/0:0FF )

CHANGE TO
LOAD

1st SINGLE OPEN

2nd SINGLE OPEN

MULTIPLE OPEN

EXIT

___Press this key to enter LOAD
correction.

Press this key to execute 1st
— single open correction.

— Press this key to execute 2nd
single open correction.

— Press this key to execute
multinle open correction.

" Press this key to exit.

The usage of LCRZ SCAN MODE, BIAS SCAN MODE and PARAMETER SWEEP MODE
can be done in the same manner with OPEN/SHORT correction of LCR MODE.

“Operation Example”

Before the meter starts measuring (DUT unplaced) in single unit(fixture Om included)
application, it is need to execute open/short correction to get the optimum measurement

accuracy. Operation for open/short correction is as the following.

Note  : Here, we only introduce environmental operation of LCR MODE whereas other
: modes also use the same interface and operation. The sequential section won’t

: describe it repeatedly.

(1) Place the test fixture on UNKNOWN four ends BNC terminal of the meter after

powered-on.

(2) Press [MAIN INDEX] on DISPLAY UNIT, it enters LCR MODE.

MAIN INDEX

LCR MODE

LCRZ SCAN MODE

BIAS SCAN MODE

PARAMETER SWEEP MODE

DUAL FREQUENCY MODE

(3) Enter initial screen in LCR MODE.
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LCR DISPLAY

PARAMETER 1 [N  PARAMETER2
RANGE MODE AUTO RANGE
CKT(S/P) SPEED
FREQUENCY z LEVEL
TRIGGER BIAS V ENABLE
BIAS | BIAS | ENABLE

R 0.2619M Q  covcaw
: '0.6553M Q ;(;?DG()RREGT

LIMIT MODE
o e °  OFF

BIN MODE
OFF

(4) Change the menu to PAGE interface at the right window and press CORRECTION to
enter CORRECTION-OPEN/SHORT screen.

LCRDISPLAY

PARAVETER 1 BB  PARAMETER2
RANGE MODE AUTO RANGE
CKT(SIP) SPEED
FREQUENCY 2 LEVEL
TRIGGER BIAS V ENABLE
BIAS | BIAS | ENABLE SETUP

R : 0 . 3 9 2 6M Q CORRECTION
. = 0 . 501 OM Q LIMIT SETTING

BIN SORTING
SETTING

PAGE EDIT

__ Press this key to execute CORRECTION
function.

STORE f RECALL

(5) Open correction: Use the direction control key — down key (E) to highlight LCR
OPEN column after entered CORRECTION-OPEN/SHORT screen. The right side
of window will show MULTIPLE OPEN. Make sure whether HCUR is short-circuited
with HPOT and LCUR with LPOT.

1.000M
2nd LCR FREQUENCY 10.00M
LCR OPEN OFF
LCR SHORT OFF

DCR SHORT OFF

1st SINGLE OPEN

2nd SINGLE OPEN

MULTIPLE OPEN

RETURN

Next to press MULTIPLE OPEN to start open correction function, the screen shows
‘“MEASURING...” at this time. The ranges of 11050-5M/11050 correction frequency
are 60Hz ~ 5MHz /1kHz ~ 10MHz and the screen is as the following.
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1.000M

2nd LCR FREQUENCY 10.00M

LCR OPEN OFF
LCR SHORT 5 OFF

DCR SHORT : OFF

a 1st SINGLE OPEN

2nd SINGLE OPEN ___Press this key to execute multiple open

36 ¥ 7 correction.
0 MULTIPLE OPEN
O MEASURING... v

RETURN

For a few minutes later, the screen shows “OPEN CORRECTION COMPLETED.”
thus open correction is completed.

CORREC PEN/SHORT

1st LCR FREQUENCY 1.000M

2nd LCR FREQUENCY 10.00M
0: OFF

LCR OPEN : OFF

LCR SHORT : OFF
1:ON
DCR SHORT OFF

1st SINGLE OPEN

2nd SINGLE OPEN

OPEN CORRECTION COMPLETED. LT L= EPE

@ (1:0n | RETURN

(6) Short correction: Use the direction control key — down key (‘Z’) to hightlight LCR
SHORT column. The right side of window will show MULTIPLE SHORT. Make
sure whether HCUR is short-circuited with HPOT and LCUR with LPOT.

CORREC PEN/SHORT
1st LCR FREQUENCY 1.000M

2nd LCR FREQUENCY 10.00M
0: OFF
LCR OPEN OFF
LCR SHORT OFF
1. 0N
DCR SHORT OFF

1st SINGLE SHORT

2nd SINGLE SHORT

— Press this key to execute multiple short

MULTIPLE SHORT correction.

RETURN

Next to press MULTIPLE SHORT to start short correction function, the screen shows
‘“MEASURING...” at this time. The ranges of 11050-5M/11050 correction frequency
are 60Hz ~ 5MHz /1kHz ~ 10MHz and the screen is as the following.
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CORRECTIO
1st LCR FREQUENGC 1.000M

2nd LCR FREQUENCY 10.00M

—
LCR OPEN 0 :
LCR SHORT
——_—
, —J

DCR SHORT

15t SINGLE SHORT :]

‘Q 2nd SINGLE SHORT a 1
75 % .

® MEASURING

‘ — Press this key to execute multiple
MULTIPLE SHORT short correction.

RETURN — E

The screen shows “SHORT CORRECTION COMPLETED.” thus short correction is
completed.

CORRE PEN/SHORT
1st LCR FREQUENCY 1.000M

2nd LCR FREQUENCY 10.00M

LCR OPEN OFF
LCR SHORT OFF

DCR SHORT OFF

1st SINGLE SHORT

2nd SINGLE SHORT

4

SHORT CORRECTION COMPLETED
OFF )|

MULTIPLE SHORT

RETURN

(7) Use the direction control key — up/down key (B ’ B) to highlight LCR OPEN column
after open/short correction is done. It sets the right menu of window to ON and
enables open correction function. In the same way, it sets LCR SHORT to ON and
enables short correction function as well as presses RETURN to exit from the setting.

1st LCR FREQUENCY 1.000M 9

2nd LCR FREQUENCY 10.00M ‘_ e T :] a

e | 4 — (x¥ __ Press this key to enable correction.
LR SHORT —— —_—

DCR SHORT OFF

1st SINGLE SHORT :
2nd SINGLE SHORT B

. Press this key to return to the previous
SHORT CORRECTION COMPLETED "‘“’“‘PLESHOWG EQS} — selection Y P

ON )

RETURN —

(8) Press EXIT or [MEAS DISPLAY] to exit from CORRECTION-OPEN/SHORT screen.
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1.000M

2nd LCR FREQUENCY 10.00M

LCR OPEN ON

LCR SHORT T CHANGE TO
LOAD

DCR SHORT OFF

1st SINGLE SHORT
2nd SINGLE SHORT

MULTIPLE SHORT . .
SHORT CORRECTION COMPLETED, Ij@ — Press this key to exit.
© (0:0FF/1:0N)

EXIT

(9) It returns LCR DISPLAY to confirm whether measurement quantity level of fixture
short is small.

LCR DISPLAY

PARAVETER 1 [T  PARAMETER2

RANGE MODE RANGE

CKT(SP) R SPEED

FREQUENCY z LEVEL

TRIGGER . BIAS V ENABLE
BIAS | ENABLE 0 SETUP

' B
R : 0 . 1 245m Q ' CORRECTION
X : = 0 . 3824m Q LIMIT SETTING

BIN SORTING
SETTING

PAGE EDIT

STORE / RECALL

O (1C/2RI3Z)

(10) Place the DUT and start measuring after executed the above described open/short
correction.

5.3.1.3 LCR MODE - DCR SHORT CORRECTION

This section DCR Short Correction continues the concept of previous section Open/Short
Correction that is aimed at DCR test such as DCR measurement of inductance.

DCR short correction operation: Select CORRECTION at the right Page of LCR Dispaly to
enter CORRECTION-OPEN/SHORT screen.

1st LCR FREQUE 4 1.000M
2nd LCR FREQUENCY 10.00M
LCR OPEN 0 E . .
. — SR ___Press this key to enter LOAD correction.
LCR SHORT 0 CHANGE TO
DCR SHORT . LOAD
—_]
—_—] Press this key to execute DCR short

correction.

DCR SHORT F—

lj@ — Press this key to exit.
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DCR SHORT:
It sets LCR for performing DCR correction on fixture. Change “OFF” in DCR SHORT column
to “ON” after DCR Short Correction executed. The default setting is “OFF”.

It selects DCR SHORT in selection key to do correction. The screen shows “DCR SHORT
CORRECTION COMPLETED.” that indicates DCR short correction completed.

CORRECTION-OPEN/SHORT
1st LCR FREQUENCY 1.000M

2nd LCR FREQUENCY 10.00M

——_—
LCR OPEN 5 OFF E

LCR SHORT 3 OFF

___Press this key to enter LOAD correction.

CHANGE TO

DCR SHORT OFF LOAD

—]

— Press this key to execute DCR short correction.
DCR SHORT

DCR SHORT CORRECTION COMPLETED lj@ — Press this key to exit.
@ (1:0N/0:0FF )

Next to change “OFF” in DCR SHORT column to “ON” thus it enables DCR short correction
function.

The screen shows “DCR SHORT CORRECTION FAIL!” as the screen in the following when
DCR short correction is with error. It represents DCR short test action encounterd problem,
please check whether the test cable is broken or test clip bad contact. Execute short test
again after inspecting.

CORRECTION-OPEN/SHORT
1st LCR FREQUENCY 1.000M

2nd LCR FREQUENCY 10.00M

LCR OPEN | : . )
LCR SHORT ) SHANGE To — Press this key to enter LOAD correction.
DCR SHORT ——
. — Press this key to execute DCR short correction.
DCR SHORT
DCR SHORT CORRECTION FAIL! » — Press this key to exit.
@ ( 1:0NJ0:0FF ) J’l

: 1. Users need to do DCR short correction at each time powered-on or

: replacing measurement fixture if test item includes DCR test item.

E 2. Users can press [RESET] on Display Unit when DCR short correction to

: be aborted by requirement. The screen shows “MEASUREMENT
ABORT!” as the figure in the following.
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LCR OPEN

LCR SHORT

DCR SHORT

© (1.0N/0.0FF)

2nd LCR FREQUENCY 10.00M

MEASUREMENT ABORT!

Press this key to disable DCR
— short correction.

___Press this key to enable DCR
short correction.

I — Press this key to execute DCR
DCR SHORT short correction.

Press this key to return to the
~ previous selection.

The usage of LCRZ SCAN MODE, BIAS SCAN MODE and PARAMETER SWEEP MODE
can be done in the same manner with DCR correction of LCR MODE.

5.3.1.4 LCR MODE - OPEN /SHORT/LOAD CORRECTION

LOAD Correction is mainly applied on known reference load (GOLDEN SAMPLE). ltis
loaded into the machine as standard value which coordinates with open/short correction to
reduce further stray and residual impedance of external connected fixture/long wire effect on

the accuracy.

The operation method is to select CORRECTION in Page interface of LCR Dispaly and press
CHANGE TO LOAD at the right of CORRECTION-OPEN/SHORT window thus entered
CORRECTION-LOAD screen as the following.

RA REF P2

OPEN P1 8 OPENP2
SHORT P1 Q  SHORTP2

== [0

@ (1.0N/0.0FF )

___Press this key to enter OPEN/SHORT

CHANGE TO

OPENISHORT correction .

___Press this key to execute single open
correction.

— Press this key to execute single open correction.

SINGLE OPEN

SINGLE SHORT

— Press this key to execute load correction.

LOAD ) .
— Press this key to exit.

EXIT

The left side of CORRECTION-LOAD window includes four areas from up to down as the

following.

(1) Parameter Setting Table
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5-40

CKT(S/P) RAN(‘E REF. P1

-IEI-
|3 [OFF| R | X [ 1.000M] SERIAL |
-IEI

& JorF R 1|
7 [OFF| R | X_| 1.000H] SERIAL |
8 [OFF| R | X_| 1.000M] SERIAL |
"9 [OFF| R | X_| 1.000M] SERIAL |

There are ten different test items can be set as the figure above shows. Input
reference load by users and load it into parameter setting table based on known
parameters as standard value.

Parameter functions in the table are introduced as the following.

ON: It enables the load of this column. The default setting is “OFF”.

P1: The primary measurement parameters include five parameters - “L”, “C”, “R”, “Z”
and “Y” for selection. The default setting is “R”.

P2: According to the primary measurement parameter setting, it coordinates with
different secondary measurement parameters. The default setting is “X”.

FREQ.: The frequency ranges of 11050-5M/11050 can set including 60Hz~5MHz and
1kHz~10MHz. The default setting is “1.000M” Hz.

CKT(S/P): It selects DUT equivalent circuit mode. SERIAL or PARALLEL two
modes are for selection. The default setting is SERIAL.

RANGE: It sets measurement range impedance value. The default setting is
“100QY".

REF. P1: Correction value of primary measurement parameter

REF. P2: Correction value of secondary measurement parameter

(2) Display Area of Correction Parameter Result

It displays load correction status of primary/secondary parameter until it meets the
value in parameter setting table.

(3) Display Area ofOpen/Short Correction Result

S OPENP2

2 SHORTP2 :

The result after open/short correction executed will be shown in this area.

OPEN P1: OPEN primary measurement parameter correction value, the displayed
value 1/Q, unit: S.

OPEN P2: OPEN secondary measurement parameter correction value, the
displayed value 1/Q, unit: S.

SHORT P1: SHORT primary measurement parameter correction value, unit: Q.
SHORT P2 : SHORT secondary measurement parameter correction value, unit: Q.

(4) Status Display Area
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SHORT P1 : 2 SHORTP2 :

The displayed statuses are as the following:
MEASURING...

LOAD OPEN CORRECTION COMPLETED.
LOAD OPEN CORRECTION UNDER LIMIT!
LOAD SHORT CORRECTION COMPLETED.
LOAD SHORT CORRECTION OVER LIMIT!
LOAD CORRECTION COMPLETED.
MEASUREMENT ABORT!

“Operation Example”

Before the meter starts measuring (DUT unplaced) in long wire application, it is need to
execute open/short/load correction (Load ON) to get the optimum measurement accuracy.
The operation method is as the following.

Note  : Here, we only introduce environmental operation of LCR MODE whereas other
: modes also use the same interface and operation. The sequential section won'’t
: describe it repeatedly.

(1) Place the test long wire and its clamp/fixture(DUT not included) on UNKNOWN four

ends BNC terminal after powered-on.
(2) Press [MAIN INDEX] on DISPLAY UNIT, it enters LCR MODE.

MAIN INDEX

LCR MODE

LCRZ SCAN MODE

BIAS SCAN MODE

PARAMETER SWEEP MODE

DUAL FREQUENCY MODE

(3) Enter initial screen in LCR MODE.

LCR DISPLAY

PARAVETER 1 [IEEE  PARAMETER2

RANGE MODE AUTO RANGE 0

CKT(S/P) SERTAL SPEED racE BSE
FREQUENGY LEVEL

TRIGGER BIAS V ENABLE

5 St
BIAS | A BIAS IENABLE OFF DEFLLATEDE

NORMAL

R : 0 . 261 9M Q CLEAR COUNT

X '0 . 6553M Q E(;ADCORRECT

=

LIMIT MODE
z a8 ©  OFF
VM ]

BIN MODE

@ (1.C/I2RI32Z)
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(4) Change the menu to PAGE interface at the right window and press CORRECTION
to enter CORRECTION-OPEN/SHORT screen.

LCR DISPLAY
PARAMETER 1 |G PARAMETER 2

RANGE MODE 0 RANGE

CKT(S/P) SPEED PAGE EDIT

FREQUENCY LEVEL

TRIGGER N BIAS V ENABLE FF

BiAS | BIASIENABLE _ oFF  SETUP ___Press this key to execute CORRECTION
- | function.

R : 0 . 3 9 2 6 M Q CORRECTION

X = 0 . 501 OM Q LIMIT SETTING

BIN SORTING
SETTING

STORE / RECALL

O (1:C/2R/3Z)

(5) Select CHANGE TO LOAD at the right of window after entered
CORRECTION-OPEN/SHORT screen, thus it enters CORRECTION-LOAD function
screen.

LCR FREQUENCY

LCR OPEN OFF
LCR SHORT OFF : . .
. . —' ___Press this key to LOAD correction.
DCR SHORT OFF CHANGE TO
LOAD
© ( 1.000kHz ~ 10.00MHz ) Iz}

. CHANGE TO
T-000M| SERIAL | 1008 | || OPENSHORT
Ct.ooon sl {tom | | |

TSRO [foon [ ||
wl SRl [to00 | ||

R o SINGLE OPEN

X

SINGLE SHORT
OPEN P1 § OPENP2

SHORT P1 @ SHORT P2
LOAD

0
EXIT

(7) It selects a standard inductance (or GOLDEN SAMPLE of known test value) as the
table below shows. There are three test items corresponding parameters with
different frequencies in the following table. Input the value to the table based on
the parameter such as P1/P2 (measurment parameter), FREQ. (test frequency),
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Note

CKT(S/P) (serial/parallel mode) and RANGE along with primary/secondary
measurement parameter known value of reference load (GOLDEN SAMPLE).

P1 P2 FREQ. CKT(S/P) RANGE REFP1 REFP2
1 Ls Rs 1M SERIAL 10Q 296n 3.4
2 Ls Rs 3M SERIAL 10Q 275n 4.5
3 Ls Rs 10M SERIAL 30Q 246n 5.3

Table 5-3 Standard Inductance (or GOLDEN SAMPLE of Known Test Value)
After inputting all values of three test items to the corresponding table, press RETURN

key at the right of screen that all parameters input are completed. The input
completed status is as the figure below.

CORRECTION-LOAD

- FREQ cmcp RANGE REF PW REF. P2

nnm

SINGLE SHORT
OPEN P1 5 OPENP2
SHORT P1 Q  SHORT P2

@ (-1000T ~1000T)

: The selection of RANGE needs to close to impedance value of DUT, it is for

: getting the optimum accuracy. It follows the known parameter to convert DUT
: impedance value and selects the required range by Figure 5-1 Range &

: Impedance (Z) Reference Table.

10Q 30Q 100Q 300Q
Range L Range Range Range
WA

|

[ [ [ [

10 30 100 300 Unit : Q
CONST Rsou=25Q
FREQUENCY=1M~10MHz

Figure 5-1 Range & Impedance (Z) Reference Table

: The impedance(Z) is related to resistance & reactance. Take inductance as an

: example, its impedance is related to resistance & reactance(inductive reactance).
: Formula of resistance(Rs) and reactance (XL) is as the following for serial model.
: The set value is converted into inductive reactance and total impedance. Please
: bring the values into the formula below to get the required total impedance.

: XL= | 2mfL |
: Z=V(Rs*+XL?)

ltem | FREQUENCY(Hz) L(H) Rs(Q) XL (Q) Z(Q)
1 1M 296n 3.4 1.86 3.88
2 3M 275n 4.5 5.18 6.86
3 10M 246n 5.3 15.46 16.34
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Table 5-4 Impedance Counting Example of Open/Short/Load Correction Test Item

Get the required total impedance to correspond Figure 5-1 Range & Impedance
(2) Reference Table to find the corresponding range, for example total impedance

: of item 1 is 3.88Q which is below of 10Q so the range should be set to 10Q. In
: the same way, the range of item 2 also select 10Q. Total impedance of item 3 is

16.34Q which is below of 30Q2 and its measureable range is 10~100 so the range
should be set to 30Q2.

(8) Use direction control key (E E E El) on DISPLAY UNIT to highlight any
setting of item 1. The right option of window shows parameter setting
corresponded table during the cursor moving on the table. Press RETURN to
switch it to the correction setting can be operated.

CORRECTIGN 48 M_a

OPEN P1
SHORT P1

@(ayioLric)

CORRECTION-LOAD

OPEN P2
Q@  SHORT P2

' | — Press this key to return to the previous
S selection.

FREQ. | CKT(S/P) [RANGE | REF.P1 | REF P2
| SERIAL |

OPEN P1
SHORT P1

@ (-1000T ~ 1000T )

100 | 29.0007 3.40000 |
.

CHANGE TO
OPEN/SHORT

SINGLE OPEN

SINGLE SHORT
§ OPENP2

0 SHORT P2
LOAD

EXIT

(9) Before executing load correction, please execute single open correction and single
short correction for long wire and its clamp/fixture (DUT not included) in sequence.
The correction value will be recorded into the screen after open/short correction

ended.
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For long wire and its clampf/fixture (DUT not included) of open/short
correction, please see the connection in 5.3.1.2 LCR MODE- OPEN
/SHORT CORRECTION.

If the same long wire and its clamp/fixture (DUT not included) are
used. Itis recommended to execute open corrections of all test
items first and then all short corrections. For example, execute open
correction of three test items first and adjust fixture for executing short
correction as well as do load correction for each test item when
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: processing single open/short correction.

CHANGE TO

OPEN/SHORT

___Press this key to execute single open

0.24600u H — correction.
- SINGLE OPEN
¥ —— Press this key to execute single short
2By 0 !
Y ) ez o W correction.

OPEN P1 0.00936m S OPENP2 : 0.02595m §
SHORT P1 0.84800 @ SHORTP2 4.09810 Q

LOAD CORRECTION COMPLETED
O ( 0OFF/1.0N)

LOAD

(10)Place standard inductance (or GOLDEN SAMPLE of known test value) into long
wire and its clamp/fixture and next to execute load correction. The screen shows
“LOAD CORRECTION COMPLETED.” that indicates load correction completed.

Note : The measurement of meter at the beginning has some differences with target

: known test value. The last offset value displayed on the screen will close to
GOLDEN SAMPLE setting of known test value during executing load offset
procedure. The operating point of DUT is related to offset time, offset results of
various inductance level and operating frequency has some differences. The
second offset can be performed for obtaining better load offste result if the last
offset result has some differences with GOLDEN SAMPLE setting.

0 . 29642u‘,—| SINGLE OPEN
3.35572

SINGLE SHORT H H
et o ismu s oreNEr U.nm,we — Press this key to execute load correction.
SHORT P1 28.3279m Q@ SHORT P2 0.4

LOAD CORRECTION COMPLETED
@ ( 1:0N/ 0:0FF )

LOAD

Note  : Make sure if offset result approximates to the setting when the offset ends.
(11)Two test items follows step (8)~(10) for execution and its’ offset result as below

shows.
Load offset result of test item 2 and 3.
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(S REF. P1 REF. P2
o001
‘ \
I .

CHANGE TO CHANGE TO
OPEN/SHORT M OPEN/SHORT

0 . 2 7 5 0 0 u H SINGLE OPEN : SINGLE OPEN
4,50012 Q@ : —
SINGLE SHORT SINGLE SHORT

OPEN P1 0.18432u 8  OPENP2 0.91472u 8 — OPEN P1 0.00936m S  OPENP2 0.02595m S

SHORT P1 35.4786m O  SHORT P2 1.93554 " SHORT P1 0.84800 O SHORTP2 4.09810 O _L T I 3
4 (
LOAD CORRECTION COMPLETED. - Testltem2 LOAD CORRECTION COMPLETED. - Testltem

@(4vio c) @(4ay/oL/10)
= EXIT

(12)Load offset function is enabled after all open/short/load offsets are completed.

Use the direction key of (E' E EI EI) on DISPLAY UNIT to move the cursor to
ON column of testitem 1. The right side shows OFF/ON for selection that ON
colum will be changed from OFF to ON after ON selected. The other two test items
also are managed by the same method. Press RETURN key at right screen after it
is completed.

=

CHANGE TO
OPEN/SHORT

=0T I 1 I I
T-oom] seRtAL [ Toon |||

0 . 24600” H SINGLE OPEN
5.29996 Q

OPENP1 0.00936m S  OPEN P2 0.02595m S
SHORT P1 0.84800 0O  SHORTP2 4.00810 0

LOAD CORRECTION COMPLETED

SINGLE SHORT

LOAD

0 (0cC
EXIT

(13)Open/short/load offset execution of three test items are done to remove standard
inductance (or GOLDEN SAMPLE of known test value). Press EXIT or [MEAS
DISPLAY] key to return to LCR MODE screen.

LCR DISPLAY
PARAMETER 1 [ICEEN PARAMETER 2

RANGE MODE AUTO RANGE

CKT(S) RIAL SPEED eace B
FREQUENCY z LEVEL

TRIGGER BIAS V ENABLE F

BIAS | BIAS | ENABLE OFF SETUP

R : 35 . 641 9m Q CORRECTION

X : 0 . 6 6 8 9 Q LIMIT SETTING

BIN SORTING
SETTING

STORE / RECALL

®(1C/2RI32)

(14)After arranging the previous setting of open/short/load offset, please refer Table 5-5
Open/short/load offset test item 1 setting and correspond the numerical sequence in
it.
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Step Function P%ran_]eter Unit Remark

etting

1 PARAMETER1 Ls

2 PARAMETER2 Rs

3 RANGE MODE HOLD

4 RANGE 10Q

5 CKT(S/P) SERIAL

6 SPEED SLOW

7 FREQUENCY 1.000M Hz

8 LEVEL 1.000 \%

Table 5-5 Open/short/load offset test item 1 setting

LCRDISPLAY 2 @
PARAMETER 1 - ARAMETER2 _ R __ -
RANGE MODE = = L—{ : )
CKT(SP) —
FRE(‘]UE’NCY Vi 3 b v : =1 E
TRIGGER BIAS V ENABLE :
BIAS | A BIAS IENABLE e — G

| | 2
Ls : 106.5407n H| ||[o==roy | il
Rs @ 34.7490M Q| ||urem. |Se—

@
®

; .ew SORTING — @
= @

©

a s - | SETTNG

STORE / RECALL — :l

LCR DISPLAY

interface.

PARAVETER1 L O Press this key to select PAGE or EDIT
RANGE MODE —_—
) s o =

FREQUENCY

TRIGGER BIASVENABLE 0 DSPLAY HODe
BIAS | A BIAS |ENABLE OFF = ]

NORMAL
. CLEAR COUNT Q E
Ls . -0.0043n |;|2 8 — Press this key to enable LOAD function.
Rs : 4.8983m orocorvecr M G

LIMIT MODE —
M Voo D
BIN MODE  —
e 1

SComv-twov)

(16)Place the DUT to start measuring by open/short/load offset test item 1 after the
above execution is completed. To check if it meet to calculation result via Table 5-4
Impedance Counting Example of Open/Short/Load Correction Test Item.
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LCR DISPLAY

PARAMETER 1 PARAMETER 2
RANGE MODE LD RANGE
CKT(SIP) SPEED race BER
FREQUENCY 2 LEVEL

lele=3 BIASVENABLE 0

BIAS | 0 BIAS IENABLE  OFF

DISPLAY MODE
NORMAL

LS . 0 . 2959u H CLEAR COUNT

Rs : 3.4098 Q LIBEERTEE

LIMIT MODE
z o 8 ° OFF
VM v o m

BIN MODE

@ (10mvV ~1.000V)

(17)Test item 2 and 3 use the same method for operation which its measured result as
below shows.

LCR DISPLAY L] LCR DISPLAY

PARAMETER 1 L PARAVETER 2 PARAMETER 1 L PARAMETER 2
RANGEMODE _ HOLD RANGE RANGEMODE _ HOLD RANGE
CKT(SIP) SERTAL SPEED SLo PAGE CKT(SIP) SERTAL SPEED s PAGE
FREQUENCY NI H: LEVEL FREQUENCY NI - LEVEL v
TRIGGER . BIASVENABLE 0 TRIGGER . BIAS V ENABLE
DISPLAY MODE DISPLAY MODE

BIAS | ).000 BIAS | ENABLE OFF NORMAL BIAS | ). 000 BIAS | ENABLE NORMAL

Ls :  0.2748uH = Ls :©  0.2459uH =

Rs : 4.5092 Q  woome Rs : 5.3026 ©Q oo

LIMIT MODE LIMIT MODE
o e °  OFF z o 8 °  OFF

BIN MODE BIN MODE
OFF OFF

Test Item2 AL SIITIRE Test Item3

1. Parameter setting of LCR DISPLAY need to notice that primary/
secondary parameter, test frequency and range settings should be
the same as load offset setting. It can express load offset function,
otherwise the load offset function will be lost.

2. LOAD CORRECT in EDIT interface of LCR DISPLAY screen needs
to be enabled simultaneous with load enable in load offset screen
that load offset function can be worked.

3. Execute open/short offset first before operating load offset.

CAUTION

5.3.1.5 LCR MODE - LIMIT TEST Function

LIMIT TEST needs to use with DISPLAY MODE in EDIT interface of LCR DISPLAY that are
applied in JUDGMENT mode. It can calculate total counts of good product/no good product
and DUT.

LIMIT TEST setting screen need to via LIMIT SETTING selection in PAGE interface of LCR
DISPLAY to enter LIMIT Test setting screen as the following.
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LIMIT SETTING

PARAMETER 1 PARAMETER 2

RANGE MODE RANGE

CKT(S/P) SPEED

FREQUENCY z  LEVEL v
TRIGGER BIAS V ENABLE

BIAS | BIAS | ENABLE

STANDARD | HIGHLIMIT | _LOW LIMIT
[ ]
PARA2 [ |

1
PARAT

Press this key to select upper/lower display
~— mode.
UM\T MODE
= — Press this key to store or recall file.

STORE / REGALL

o — Press this key to exit.
000T ~ 10007 ) et

The upper screen reserves parameter setting of LCR DISPLAY and it can’t be used here.
The lower screen can enter STANDARD, HIGH LIMIT and LOW LIMIT for measurement
primary/secondary parameter.

Note PARA.1 represents primary parameter and PARA.2 represents secondary
: parameter.

High/low limit value follows LIMIT MODE at lower right of screen to select ABS (absolute
value) or % (percentage) mode. Column HIGH LIMIT and LOW LIMIT enter a value if ABS
mode is selected. Column HIGH LIMIT and LOW LIMIT enter percentage compared nwith
parameter standard value if % mode is selected.

Press EXIT or [MEAS. DISPLAY] key to return to LCR DISPLAY screen after the setting is
completed. It is switched to EDIT interface to select DISPLAY MODE as JUDGMENT mode
and enabled LIMIT MODE by selection key for starting the test. The lower screen displays
LIMIT test, Pass/Fail and Count Result as below.

LCR DISPLAY

Press this key to select PAGE or EDIT

PAGE pr— ~ interface.
Q . ___Press this key to select DISPLAY MODE.
D\SF?\‘_{%Y MODE
A JUDGMENT - Press thls key to CLEAR COUNT
CLEAR COUNT —

— Press this key to enable LOAD function.

| [ Low [ PASs HIGH 1 0ap correct

_‘-‘--_-- — Press this key to enable LIMIT function.

BIN MODE
OFF

AT HOBE I . .
] [j@ — Press this key to enable BIN function.

It selects CLEAR COUNT via selection key and “CLEAR ALL COUNT, ARE YOU SURE?”
message popped up if compare result to be calculated again. Select YES if all counts to be
cleared. Select NO if all counts not to be cleared.
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LCR DISPLAY

— Press this key to clear count value.

— Press this key not to clear count value.

N7 o . s . — ——
PASS Z TOTAL
.o | o | o ]

LIMIT MODE of LCR DISPLAY includes four modes of “OFF”, “ABS”, “A” and “A%”. Except
for “OFF” mode belongs to compare test function not to be enabled, other three modes are

described as the following.

ABS mode: It displays the measurement value of primary/secondary parameter at present

and calculates Pass, Fail, DUT total count, etc.

LCRDISPLAY

Ls : 18.6238u H
Rs : 25.3549m Q@ pace IETEN

___ Press this key to select DISPLAY MODE.

— Press this key to CLEAR COUNT.
___Press this key to enable LOAD function.

— Press this key to enable LIMIT function.

[j@ —Press this key to enable BIN function.

BIN MODE
OFF

A mode: It displays the difference of primary/secondary parameter and nominal standard
value along with calculates Pass, Fail, DUT total count, etc.

LCR DISPLAY

— Press this key to select PAGE or EDIT interface.

Ls 1.6519u H [:C/{@ — Press this key to select PAGE or EDIT interface.

Rs 0.1829m Q  rro- M

DISPLAY MODE
MEN

___ Press this key to select DISPLAY MODE.

— Press this key to CLEAR COUNT.
4 CLEAR COUNT
— Press this key to enable LOAD function.

OFF

] =
PARA. 1 ‘-‘- LOAD CORRECT
| o | | o |

— Press this key to enable LIMIT function.

| 2848 |, ) .

= . — Press this key to enable BIN function.
BIN MODE
OFF

— ]

Calculation method:

A primary parameter = Primary parameter of actual DUT — Nominal standard value of primary

parameter

A secondary parameter = Secondary parameter of actual DUT — Nominal standard value of

secondary parameter
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A% mode: It displays the difference percentage of primary/secondary parameter and nominal
standard value along with calculates Pass, Fail, DUT total count, etc.

LCRDISPLAY

Ls : 8.2083 % —_Press this key to select PAGE or EDIT interface.
Rs : -1.0930 %  facc M ey

DISPLAY MODE —
JUDGMENT

___ Press this key to select DISPLAY MODE.
— Press this key to CLEAR COUNT.

CLEAR COUNT e —

— Press this key to enable LOAD function.

LOAD CORRECT ——

— Press this key to enable LIMIT function.

LIMIT MODE

] — Press this key to enable BIN function.
BIN MODE
OFF

—_—=]

Calculation method:
Primary parameter of actual DUT value - Nominal standard value of primary parameter
Nonimal standard value of primary parameter

Secondary parameterof actual DUT value - Nominalstandard value of secondary parameter
Nominalstandard value of secondary parameter

APrimary parameter% = x100%

ASecondary parameter%= x100%

5.3.1.6 LCR MODE - BIN SORTING TEST Function

BIN SORTING TEST needs to use with JUDGMENT mode in EDIT interface of LCR DISPLAY.
Follow the parameter level set to sort DUT and judge if it is Pass or Fail based on DUT’s
primary/secondary parameter as well as display DUT total count. For setting and operation
are as follows.

BIN SORTING SETTING

PARAMETER 1 PARAMETER 2 :
RANGE MODE RANGE _—
CKT(SIP) SPEED — :]
FREQUENCY LEVEL
BIAS VV ENABLE

BIAS | ENABLE — :]

B i@— Press this key to select INPUT MODE.

INPUT MODE
e — Press this key to select limit display mode.
LIMIT MODE
ABS

— Press this key to store or recall file.

STORE / RECALL

@ (-1000T ~ 10007 ) — Press this key to exit.

The upper screen remains parameter setting of LCR DISPLAY and the setting here can’t be
used. The lower screen includes STANDARD (nominal standard value), HIGH LIMIT and
LOW LIMIT of primary/secondary parameter bin sorting. AUX indicates secondary
parameter setting and BIN1~BIN8 indicates various bin sorting setting of primary parameter.

The lower right screen includes INPUT MODE, LIMIT MODE and STORE/RECALL functions
for selection. The functions are described as follows.
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INPUT MODE:

It sets input mode selection. It only can set single column if SINGLE setting is selected. It
can edit the entire line for increasing operation speed set by users if ALL setting is selected.
The default setting is “SINGLE”.

LIMIT MODE:
It sets high/low limit mode selection. There are two modes of “ABS” and “%” for selection
which applies on HIGH LIMIT and LOW LIMIT settings. The default setting is “ABS”.

STORE/RECALL:
It stores or recalls the data. For more detail, please see 5.3.1.7 LCR MODE -
STORE/RECALL Operation.

Press EXIT or [MEAS. DISPLAY] key to return to LCR DISPLAY screen after the setting is
completed. It selects DISPLAY MODE to JUDGMENT mode in EDIT interface and enables
BIN MODE at lower right screen for starting the test. The lower screen displays Bin Sorting
and Calculation Result as the following.

LCR DISPLAY

— Press this key to select PAGE or EDIT interface.
0 race HENH —

R —" ___Press this key to select DISPLAY MODE.

D\SP'\L‘;‘\V MODE _

e — Press this key to CLEAR COUNT.

A
CLEAR COUNT S ——

-_-_ — Press this key to enable LOAD function.

Bns |0 | Bny | o |loAdcommecT [N

e L e Rl S — Press this key to enable LIMIT function.

PASS FAIL TOTAL Loh s . |
[ o [ o [ o | —— — Press this key to enable BIN function.
BIN MODE '

ABS

—[=]

It selects CLEAR COUNT via EDIT interface and “CLEAR ALL COUNT, ARE YOU SURE?”
message popped up if compare result to be calculated again. Select YES if all counts to be
cleared. Select NO if all counts not to be cleared.

LCR DISPLAY

—]
—]

! = — Press this key to clear Count.
%um-—.'—-dmn-—'— — Press this key to clear Count.
—_—

I Y I ) S —
— [
—0[=]

BIN MODE of LCR DISPLAY includes four modes of “OFF”, “ABS”, “A” and “A%”. Except for
“OFF” mode belongs to compare test function not to be enabled, other three modes are
described as the following.

ABS mode: It displays the measurement value of primary/secondary parameter at present
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and calculate Pass, Fail, DUT total count, etc.

LCR DISPLAY

Ls 19.6391u H
Rs 24.5959m Q e

IODE

— Press this key to select PAGE or EDIT interface.
___ Press this key to select DISPLAY MODE.

— Press this key to CLEAR COUNT.

CLEAR COUNT

— Press this key to enable LOAD function.

BIN 2

— Press this key to enable LIMIT function.

[:(,/f@ — Press this key to enable BIN function.

BIN MODE
ABS

A mode: It displays the difference of primary/secondary parameter and nominal standard
value along with calculates Pass, Fail, DUT total count, etc.

LCR DISPLAY

Ls -0.3196u H L — Press this key to select PAGE or EDIT interface.

. - Q PAGE
Rs 1.0746m B ___ Press this key to select DISPLAY MODE.

— Press this key to CLEAR COUNT.

2 - | — Press this key to enable LOAD function.
‘ — Press this key to enable LIMIT function.

. —Press this key to enable BIN function.
BIN MODE —
—_—=]

Calculation method:

A primary parameter = Primary parameter of actual DUT — Nominal standard value of primary
parameter

A secondary parameter = Secondary parameter of actual DUT — Nominal standard value of
secondary parameter

A% mode: It displays the difference percentage of primary/secondary parameter and nominal
standard value along with calculates Pass, Fail, DUT total count, etc.

LCR DISPLAY

Ls -0.8218 % —_Press this key to select PAGE or EDIT interface.
Rs -0.3511 Pace IERE

_— ___ Press this key to select DISPLAY MODE.
— Press this key to CLEAR COUNT.

— Press this key to enable LOAD function.

— Press this key to enable LIMIT function.

R —Press this key to enable BIN function.
E.\N MODE
—[=]

A%
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Calculation method:
Primary parameter of actual DUT value - Nominal standard value of primary parameter

Nonimal standard value of primary parameter

x100%

APrimary parameter% =

Secondary parameterof actual DUT value - Nominalstandard value of secondary parameter
Nominalstandard value of secondary parameter

ASecondary parameter%= x100%

5.3.1.7 LCR MODE - STORE/RECALL Operation

It selects STORE / RECALL selection in PAGE interface of LCR DISPLAY thus enters data
access function screen as the screen below.

STORE / RECALL
FILE NAME

L Press this key to search the file.

INTERNAL | SEARCH

Press this key to recall the file.
RECALL . i
Press this key to store the file.

STORE

Press this key to copy the file.

COPY

Press this key to paste the file.

PASTE . -
Press this key to delete the file.

DELETE

Press this key to exit.
EXIT

There is a location for inputting FILE NAME at the upper of STORE/RECALL screen that can
input the file name to be stored or searched.

There are SEARCH, RECALL, STORE, COPY, PASTE and DELETE functions at the right of
STORE / RECALL screen. The memory includes INTERNAL and USB.

SEARCH: It selects this function for inputting complete file name or keyword to search file.
RECALL: It recalls the file.

STORE: It stores the file. The internal memory can store 10 files and external memory is
depended by memory capacity.

COPY: It copies the file.

PASTE: It pastes the file.

DELETE: It deletes the file.

There is also STORE / RECALL function for selection in LIMIT SETTING and BIN SORTING
SETTING.

Note  : Select selection key EXIT first for exiting if USB can’t be read. It enters STORE/

: RECALL after a few seconds interval that USB can be seen as the figure below
: shows.
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STORE / RECALL
FILE NAME

MEMORY

INTERNAL s = SEARCH
- . — Press this key to recall the file.

RECALL

— Press this key to search the file.

— Press this key to store the file .

STORE

— Press this key to copy the file.

COPY . .
— Press this key to paste the file.

PASTE

— Press this key to delete the file.
DELETE

— Press this key to exit.

EXIT

5.3.2 LCRZ SCAN MODE Operation

5.3.2.1 LCRZ SCAN DISPLAY Description

It enters LCRZ SCAN DISPLAY and the table in the middle of screen displays test frequency
users’ set along with the measurement result voltage corresponded. The lower of screen
displays test result of comparison function and the right of screen displays parameter setting
of test function as the screen below.

LCRZ SCAN DISPLAY

- - Press this key to select PAGE or EDIT interface.
Press this key to enter SETUP function.

Press this key to enter LIMIT SETTING function.

Press this key to enter CORRECTION function.

CORRECTION

Press this key to enter STORE/RECALL function.

TOTAL STORE / RECALL
N

Select PAGE interface at right screen and related descriptions as the following.

SETUP:

The basic setup includes parameter setting tio be measured such as measurement parameter
(L, C, R...), AVERAGE and SPEED...

LIMIT SETTING:
It sets test frequency, test voltage, nominal value of DUT and high/low limit of nominal value. .

CORRECTION:
It corrects open/short circuit. See 5.3.1.2 for operation description.

STORE/RECALL:
It archieves the data. See 5.3.1.7 for operation description.
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It selects EDIT interface at right screen as the following.

LCRZ SCAN DISPLAY

[
_—____ - T ___ Press this key to enable or disable LOAD
=———— Lowo com CORREF:TION function.

I N ) I — Press this key to clear count.

___Press this key to select PAGE or EDIT interface.

CLEAR COUNT r—y

— Press this key to select TEST MODE.

TEST MODE
SEQU.

R — Press this key to select trigger mode.
TOTAL TRIGGER — )
o M ﬂ@_ Press this key to select measurement speed.

SPEED
FAST

=]

The functions in EDIT interface except for “CLEAR COUNT” function, other functions of
“LOAD CORR”, “TEST MODE”, “TRIGGER” and “SPEED” will be synchornized with SETUP
under PAGE interface. Users can fast operate it under EDIT interface. Here
supplementary explanation for “CLEAR COUNT” function.

CLEAR COUNT:

It clears count. It selects CLEAR COUNT and “CLEAR ALL COUNT, ARE YOU SURE?”
message popped up if compare result to be calculated again. Select YES if all counts to be
cleared. Select NO if all counts not to be cleared.

LCRZ SCAN DISPLAY

s
-———— —

— Press this key to clear all counts.

[ﬁ — Press this key not to clear all counts of DUT.

5.3.2.2 LCRZ SCAN SETUP

It enters LCRZ SCAN SETUP screen if PAGE interface at right screen is selected and SETUP
function key is pressed as the screen below shows.
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LCRZ SCAN SETUP
PARAMETER 1 PARAMETER 2
CKT(SIP) SERIAL CONST Rsou
AVERAGE 1 LINE FREQ
TRIG. DELAY 0o  ms TESTMODE
SPEED TRIGGER
LOAD CORR OFF MEAS. DELAY

@ (4vioL/1c)

LCRZ SCAN SETUP descriptions are as follows.

PARAMETERLI.:
It selects primary parameter which includes L, C, R, Z and Y for selection. The default
setting is “L”.

PARAMETER?2:
It selects secondary parameter which follows the setting of primary parameter to coordinate
with different secondary parameter. The default setting is “Q”.

CKT (S/P):
It selects equivalent circuit (series/parallel) mode which includes “SERIAL” and “PARALLEL”
modes. The default setting is “SERIAL”.

CONST Rsou:
It selects output impedance mode which includes three modes of “OFF”, “100Q2” and “25Q” for
selection. The default setting is “25Q)".

AVERAGE:

It sets average time for measurement. By choosing the average setting such as “1”, the
program will take average in each time of measurement. If it is set to “2”, the program will
take average in two times of measurement. Following test can be deduced accordingly and
the setting range is ‘1~10”. The default setting is “1”.

LINE FREQ.:

It selects input AC power mode. To select the correct line frequency will be helpful to the
stability and accuracy of test value. It includes three selections of “50Hz”, “60Hz” and “N/A”;
“N/A” indicates not to consider power frequency but test speed increased. The default
setting is “60HZz".

TRIG. DELAY:

When it is used with auto machinery, external trigger EXT for coordinating with the action of
auto machinery needs to delay the meter trigger. Thus users can adjust TRIGGER DELAY
time, its setting range is “0~9999’ms. The default setting is “0”"ms.

TEST MODE:
It executes test mode which includes “SEQU” or “STEP” measurement for selection. The
default setting is “SEQU”.

SPEED:
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It measures speed mode which includes “FAST”, “MEDIUM” and “SLOW"” for selection. The
default setting is “FAST”.

TRIGGER:
It selects trigger mode which includes “INT”, “MAN”, “EXT” and “BUS” for selection. The
default setting is “INT”.

LOAD CORR.:
It is the function of load correction which includes “ON” or “OFF”. The default setting is
“OFF”.

MEAS. DELAY:
It sets the time delayed for executing next test item as the figure below shows. MEAS.
DELAY control range is “0~99999"ms. The default setting is “0” ms.

MEAS, TIME
—

Test Item A ! : :
| MEAS. TIME
I 1 1

MEAS. TIME

2

MEAS. TIME
[ D—

T I

MEAS. TIME
D —]

MEAS. TIME
[ —

T T

MEAS. TIME

MEAS. TIME
D —

T i

MEAS. TIME
>

y

>
VTR

|
|
|
I
|
|
|
I
|
|
|
T
|
|
|
5 T
|
|
|
I
|
|
|
T
|
|
|
T
|
|
|

H
3
3
3
3
3

&
_E
5
gl
¢l
¢

|
START Key T T=MEAS. DELAY TIME

SETUP 0~99999ms

5.3.2.3 LCRZ SCAN LIMIT SETTING

It enters LCRZ SCAN LIMIT SETTING screen if PAGE interface at right screen is selected
and LIMIT SETTING function key is pressed as the screen below shows.

] __ Press this key to select INPUT MODE function.
___ Pressthis key to clear DUT setting to empty
status.
— Press this key to select LIMIT MODE.

| orF | .o00n | 1.000 |
o [ore [romon| ra | [ |

LIMIT MODE
ABS

— Press this key to select RANGE MODE.
RANGE MODE
AUTO

Press this key to exit.

© (3P1+P2/ 0.0FF [ 1PARA1 )
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“P1LLOW”, “P2 STD”, “P2 HIGH” and “P2 LOW” parameter settings can’t be displayed on the
same screen due to the restriction of column width. Control the cursor direction control key

of (E, IE) on DISPLAY UNIT unitl parameter columns of “P1 LOW”, “P2 STD”, “P2 HIGH”
and “P2 LOW” are seen.

LCRZ SCANLIMIT SETTING

Press this key for adding - coarse tuning
0.00010p

Press this key for adding - fine tuning
0.00001p

Press this key for reducing — fine tuning
-0.00001p

Press this key for reducing — coarse tuning

-0.00010p

Press this key to return to the previous item.

@ (-1000T - 10007 )|

RETURN

The screen is divided into central table and right column that will be explained separately as
the following.

The central table displays ten setting items of “COMP. ”, “Freq.”, “LEVEL”, “RANGE”", “P1
STD”, “P1 HIGH”, “P1 LOW?”, “P2 STD”, “P2 HIGH”, “P2 LOW?”, etc. The left screen labelled
column 1~9 for users additional setting 9 different test conditions and comparisons.
Descriptions for the detail parameter settings are as the following.

COMP.:
It sets compare mode. Users can select single parameter or two parameters for comparison,
operation modes are: “OFF”, “PARA.1", “PARA.2” and “P1+P2”. The default setting is “OFF".

CAUTION : The LCRZ SCAN DISPLAY can'’t display measurement result and
: respresented by blank when COMP. is set to to OFF.

Freq.:
It can set measurement frequency range from 1 kHz to 10MHz. The default setting is
“1.000M”.

LEVEL:
It can select Test voltage range of 10mV~1V. The default setting is “1V”.

RANGE:

It selects impedance value of measurement range. Use selection key to switch RANGE
MODE to “HOLD” mode for selecting measurement range its impedance adjustment is need.
The measurement range can’t be adjusted if RANGE MODE is in “AUTO” mode. The default
setting is “100QY".

P1 STD:

The standard value of primary parameter includes five measurement parameters of L, C, R, Z
and Y for selection. This column is for inputting primary standard value of DUT. The default
setting is empty.

P1 HIGH:
This column is for setting the high limit of “P1 STD” standard value. The default setting is
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empty.

P1LOW:
This column is for setting the low limit of “P1 STD” standard value. The default setting is
empty.

P2 STD:

The standard value of secondary parameter follows “P1 STD” parameter to select
corresponded “P2 STD” parameter (PARAMETERZ2 description in 5.3.2.2 LCRZ SCAN
SETUP). The column is for inputting secondary standard value of DUT. The default setting
IS empty.

P2 HIGH:
This column is for setting the high limit of “P2 STD” standard value. The default setting is
empty.

P2 LOW:
This column is for setting the low limit of “P2 STD” standard value. The default setting is
empty.

The right screen includes function items of “INPUT MODE”, “CLEAR ALL” and “LIMIT MODE”
for selection. Its’ descriptions are as the following.

INPUT MODE:

It sets input mode selection. It only can set single column if SINGLE setting is selected. It
can edit the entire line for increasing operation speed set by users if ALL setting is selected.
The default setting is “SINGLE”.

CLEAR ALL:

It clears all “P1 STD”, “P1 HIGH”, “P1 LOW?”, “P2 STD”, “P2 HIGH” and “P2 LOW” parameter
settings of DUT. “CLEAR ALL COUNT, ARE YOU SURE?” message will be popped up if
“CLEAR ALL” function used. Select YES if all settings to be cleared. Select NO if all
settings not to be cleared.

LCRZ SCANLIMIT SETTING

[ [cow | rrea | teveL | rance | pisto [ piwion |
w Ths

@ (3P1+P2/ 0:0FF / 1.PARAT )

It clears the parameters of “P1 STD”, “P1 HIGH”, “P1 LOW”, “P2 STD”, “P2 HIGH” and “P2
LOW” when executing “CLEAR ALL” function.

Note “CLEAR ALL” function can’t clear the measured setting parameters of “COMP. 7,
: “Freq.” and “LEVEL”.

LIMIT MODE:
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It selects two high/low limit modes of “ABS” and “%” for selection that applies on the settings
of “P1 HIGH”, “P1 LOW”, “P2 HIGH” and “P2 LOW”. The default setting is “ABS”.

“Operation Example”

Here, use a inductance to do measurement for setting multiple sets (9 sets at most) of
different test frequency, voltage level and parameter on DUT processing compare test in long
wire application. Before the meter starts measuring (DUT unplaced), it is need to execute
open/short/load correction (Load ON) to get the optimum measurement accuracy. The
operation method is as the following.

(1) Place the test long wire and its clamp/fixture(DUT not included) on UNKNOWN four ends
BNC terminal after powered-on.
(2) Press [MAIN INDEX] on DISPLAY UNIT, it enters LCRZ SCAN MODE.

MAIN INDEX
LCR MODE
LCRZ SCAN MODE
BIAS SCAN MODE

PARAMETER SWEEP MODE

([ 0 | ®a | = | o |
I I

CORRECTION

PASS FAIL TOTAL STORE / REGALL
[ o [ o [ o

(4) It selects a standard inductance (or GOLDEN SAMPLE of known test value), its
parameter value can refer Table 5-3 Standard Inductance (or GOLDEN SAMPLE of
Known Test Value). Change the menu to PAGE interface at the right window and press
CORRECTION to start processing load correction.
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LCRZ SCAN DISPLAY

w —

___Press this key to perform CORRECTION

function.
CORRECTION

PASS FAIL TOTAL STORE / RECALL
| o [ 0o | 0o |J—

Note i (1) For detail operation, refer the setting in 5.3.1.4 LCR MODE - OPEN
: /ISHORT/LOAD CORRECTION.
: (2) This example continue to use the operation example in 5.3.1.4 LCR MODE -
: OPEN /SHORT/LOAD CORRECTION.

The parameter used as Table 5-3 Standard Inductance (or GOLDEN SAMPLE of
: Known Test Value) shows.

P1 P2 FREQ. CKT(S/P) RANGE REFP1 REFP2
1 Ls Rs 1M SERIAL 10Q 296n 3.4
2 Ls Rs 3M SERIAL 10Q 275n 4.5
3 Ls Rs 10M SERIAL 30Q 246n 5.3

(5) Open/short/load correction are done to remove standard inductance (or GOLDEN
SAMPLE of known test value). Press EXIT or [MEAS DISPLAY] key to return to LCRZ
SCAN DISPLAY screen. Inductance parameter specifications of DUT are as the

following.
FREQ LEVEL RANGE Ls Ls Error Rs Rs Error
1| 1.000M 1.000 10Q 296n +1% 3.4 +1%
2 | 3.000M 1.000 10Q 275n +1% 4.5 +1%
3 | 10.00M 1.000 30Q 246n +1% 5.3 +1%

Table 5-6 DUT — parameter specification of inductance

(6) It enters LCRZ SCAN SETUP screen if PAGE interface is selected and SETUP function
key is pressed as the screen below shows.

LCRZ SCAN DISPLAY

___Press this key to perform CORRECTION

function.
CORRECTION

TOTAL STORE / RECALL
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LCRZ SCAN SETUP

PARAMETER 1 PARAMETER 2

CKT(S/P) SERIAL CONST Rsou

AVERAGE 1 LINE FREQ
TRIG. DELAY 0 ms TEST MODE
SPEED TRIGGER
LOAD CORR. 0 MEAS. DELAY

(7) Please refer Table 5-7 1 LCRZ SCAN SETUP and correspond to the numbering
sequence in below table after entered LCRZ SCAN SETUP screen. Press RETURN to
exit from the parameter menu after the setting completed.

Step Function Parameter Unit Remark
Setting
1 PARAMETER1 Ls
2 PARAMETER2 Rs
3 CKT(S/P) SERIAL
4 SPEED SLOW
5 LOAD CORR. ON

Table 5-7 1 LCRZ SCAN SETUP

LCRZ SCAN SETUP

PARAMETER 1 : PARAMETER 2
CKT(S/P)

AVERAGE

TRIG. DELAY

SPEED .
LOAD CORR B~ MeAs DELAY

@
©)

@ (0OFF/1.0N)

(8) Press EXIT or [MEAS. DISPLAY] key to return to LCRZ SCAN DISPLAY screen after the
setting of LCRZ SCAN SETUP function is completed. Select PAGE interface again and
press LIMIT SETTING function key.
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LCRZ SCAN DISPLAY

sere [2) @@ __ Press this key to enter LIMIT SETTING

function.
LIMIT SETTING _

CORRECTION e — E
0

—_—

—_—l]

(9) It enters LCRZ SCAN LIMIT SETTING screen, refer test item 1~3 in Table 5-6 DUT —
parameter specification of inductance.

IT SETTING

oo | .

LIMIT MODE
ABS

RANGE MODE
AUTO

@ (3P1+P2/0: i

The detail settings in the table are as the following.

COMP. setting

Use the direction key of (E| El EI EI) on DISPLAY UNIT to move the cursor to COMP.
column of testitem 1. The compare primary/secondary parameter (P1+P2) is enabled,
test item 2~3 also be operated by the same method. Press RETURN key and exit from
the parameter menu after the setting is completed.

LCRZ SCAN LIMIT

COMP|
11 P1+P2

Press this key to enable compare primary/
~ secondary parameter (P1+P2).

— Press this key to return to the previous option.
@ (2PARA2/3P1+P2 )

FREQ. setting

Use the direction key of (E‘ E| EI EI) on DISPLAY UNIT to move the cursor to FREQ.
column of testitem 1. The test item 1 is set to 1MHz, the test item 2 is inputted to 3MHz
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and the test item 3 is inputted to 10MHz by the same method. Press RETURN key and
exit from the parameter menu after the setting is completed.

1.
3.000M 1.000

_10.cou_SEETN

@ ( 1.000kHz ~ 10.00MHz ST

RANGE setting
Please switch RANGE MODE at right menu of window from AUTO to HOLD, meanwhile
the font on RANGE column will be changed from black can’t be entered to white can be

entered. Use the direction key of (E‘ E‘ El EI) on DISPLAY UNIT to move the
cursor to RANGE column of testitem 1. The test item 1 is set to 10Q), the test item 2 is
inputted to 10Q2 and the test item 3 is inputted to 30Q2 by the same method. Press
RETURN key and exit from the parameter menu after the setting is completed.

CLEAR ALL = - LEAR ALL
!

(5o | 1.0008

LIMIT MODE LIMIT MODE
ABS

RANGE MODE
AUTO

@ ( 1.000kHz ~ 10.00MHz ) @(10mv-1000V)

— Press this key to return to the previous option.
@ (61000 /7:30Q /8100 ) EEE

P1 STD setting
Use the direction key of (E‘ E| EI EI) on DISPLAY UNIT to move the cursor to STD
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column of test item 1. The test item 1 is set to 296nF, the test item 2 is inputted to 275nF
and the test item 3 is inputted to 246nF by the same method. Press RETURN key and
exit from the parameter menu after the setting is completed.

2

75.0

@ (-1000T ~ 1000T

'_ @_ Press this key to return to the previous option.

RETURN

P1 HIGH/LOW setting
Please switch LIMIT MODE at right menu of window from ABS to % that makes

HIGH/LOW column for setting +%. Use the direction key of (El El E| E|) on
DISPLAY UNIT to move the cursor to P1 HIGH column of test item 1. The testitem 1 is
set to 1% and the test items 2~3 are inputted to 1% by the same method. Press
RETURN key and exit from the parameter menu after the setting is completed.

EAR ALL 9 {:

LIMIT MODE ‘ —_ ]

@ (-1000T ~ 10007 ) E

0.90%

@ (-9999.99% ~ 99

RETURN

P2 STD setting
Use the direction key of (E| El El EI) on DISPLAY UNIT to move the cursor to P2
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STD column of testitem 1. The test item 1 is set to 3.4 (QQ), the test item 2 is inputted to
4.5(Q) and the test item 3 is inputted to 5.3(Q2) by the same method. Press RETURN key
and exit from the parameter menu after the setting is completed.

529000

520000

P2 HIGH/LOW setting

Use the direction key of (E| E| EI EI) on DISPLAY UNIT to move the cursor to P2
HIGH column of test item 1. The test item 1 is set to 1% and the test items 2~3 are
inputted to 1% by the same method. Press RETURN key and exit from the parameter
menu after the setting is completed.

090% Y {:]

‘_0 @_ Press this key to return to the previous option.

RETURN

(10)Press EXIT or [MEAS DISPLAY] key to return to LCRZ SCAN DISPLAY screen after the
setting ofLIMIT SETTING function is completed. It switches the interface to EDIT and
sets LOAD CORR. to ON.

LCRZ SCAN DISPLAY
([ o | wm
I N 5

21 I I i A Y-
[T I I (S S
[E2 I R R —
LOAD CORR.
31 I I (S I e
el ~r r |—

CLEAR COUNT

TEST MODE
SEQU

TRIGGER
TOTAL \
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(11)Press [START] key to start measuring after placing the DUT.

LCRZ SCAN DISPLAY

[T e | e
7]

0.29603u 3.40060
4:30050 X EDT
0.24602u 5.29820

[4] I [ p—
31 I I (S O e
-———— —

CLEAR COUNT

TEST MODE
SEQU.

PASS FAIL TOTAL e
|25 [ es s
SPEED

Note i (1) The texts of FREQ. and LEVEL columns in LCRZ SCAN DISPLAY are yellow
: font thus it represents the test item in conformity with load correction setting.
: (2) Primary/secondary parameter, test frequency and range setting in SETUP
: and LIMIT SETTING function of PAGE interface should be the same as load
correction setting that the function can be work. Otherwise, the load
correction function will be lost.

5.3.3 BIAS SCAN MODE Operation

5.3.3.1 BIAS SCAN DISPLAY Description

It enters BIAS SCAN DISPLAY and the table in the middle of screen displays test frequency
users’ set along with the measurement result voltage corresponded. The lower of screen
displays test result of comparison function and the right of screen displays parameter setting
of test function as the screen below.

BIAS SCAN DISPLAY

Press this key to select PAGE or EDIT interface.
Press this key to enter SETUP function.

Press this key to enter LIMIT SETTING function.
Press this key to enter CORRECTION function.

CORRECTION

Press this key to enter STORE/RECALL function.

TOTAL STORE / RECALL

Select PAGE interface at right screen and related descriptions as the following.

SETUP:

The basic setup includes parameter setting tio be measured such as measurement parameter
(L and Z), AVERAGE, SPEED, etc.

LIMIT SETTING:
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It sets test frequency, test voltage, high limit of DUT, etc.

CORRECTION:
It corrects open/short circuit. See 5.3.1.2 for operation description.

STORE/RECALL:
It archieves the data. See 5.3.1.7 for operation description.

It selects EDIT interface at right screen as the following.

BIAS SCAN DISPLAY

[ [ Frea Z5

Press this key to select PAGE or EDIT interface.

1

PAGE EDIT —

. Press this key to clear Count.
CLEAR COUNT
- e Press this key to select TEST MODE.
B Press this key to select trigger mode.
e

[j@* — Press this key to select measurement speed.
SPEED

. — Press this key to select display mode.

DISP. MODE

P1-P2

The functions in EDIT interface except for “CLEAR COUNT” and “DISP. MODE ” functions,
other functions of “TEST MODE”, “TRIGGER” and “SPEED” will be synchornized with SETUP
under PAGE interface. Users can fast operate it under EDIT interface. Here
supplementary explanations for “CLEAR COUNT” and “DISP. MODE” functions.

CLEAR COUNT:

It clears count. It selects CLEAR COUNT and “CLEAR ALL COUNT, ARE YOU SURE?”
message popped up if compare result to be calculated again. Select YES if all counts to be
cleared. Select NO if all counts not to be cleared.

LCRZ SCAN DISPLAY

([ meo [ wa [ & | o |
I N R

PASS FAIL TOTAL
[ o [ o [ o ]

DISP. MODE:

It displays mode setting which includes three states of “P1-P2” (primary/secondary parameter
display), “P1-P1%” (primary parameter value & primary parameter percentage display), and
P1%-P2” (primary parameter percentage/secondary parameter value display). The default
setting is “P1-P2”.

The following subsection describes SETUP and LIMIT SETTING separately in PAGE interface.
For CORRECTION, see section 5.3.1.2 and STORE/ RECALL see section 5.3.1.7.
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5.3.3.2 BIAS SCAN MODE SETUP

It enters BIAS SCAN SETUP screen if PAGE interface at right screen is selected and SETUP
function key is pressed as the screen below shows.

BIAS SCAN SETUP

PARAMETER 1 PARAMETER 2

CKT(SIP) SERTAL CONST Rsou

AVERAGE LINE FREQ. 60HZ sl ]
TRIG DELAY s MEAS TIME
SPEED TRIGGER . ==
LEVEL TEST MODE SEQU.
LINK 1320 BIAS IREADY 1.0 sec —l ]
=1 1
=

@_ Press this key to exit.

@(32/0L)

BIAS SCAN SETUP descriptions are as follows.

PARAMETERLI:
It selects primary parameter which includes L and Z for selection. The default setting is “L".

PARAMETER?2:
It selects secondary parameter which follows the setting of primary parameter to coordinate
with different secondary parameter. The default setting is “Q”.

CKT (S/P):
It selects equivalent circuit (series/parallel) mode which includes “SERIAL” and “PARALLEL”
modes. The default setting is “SERIAL”.

CONST Rsou:
It selects output impedance mode which includes three modes of “OFF”, “100Q2” and “25Q” for
selection. The default setting is “25Q".

AVERAGE:

It sets average time for measurement. By choosing the average setting such as “1”, the
program will take average in each time of measurement. If it is set to “2”, the program will
take average in two times of measurement. Following test can be deduced accordingly and
the setting range is “1~10”. The default setting is “1”.

LINE FREQ.:

It selects input AC power mode. To select the correct line frequency will be helpful to the
stability and accuracy of test value. It includes three selections of “50Hz”, “60Hz” and “N/A”;
“N/A” indicates not to consider power frequency but test speed increased. The default
setting is “60HZz".

TRIG. DELAY:

When it is used with auto machinery, external trigger EXT for coordinating with the action of
auto machinery needs to delay the meter trigger. Thus users can adjust TRIGGER DELAY
time, its setting range is “0~9999’ms. The default setting is “0’ms.
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MEAS. TIME:
It measures the time which can set how many times to read the measurement, the setting
range is “0~99999” ms. The default setting is “0’ms.

SPEED:
It measures speed mode which includes “FAST”, “MEDIUM” and “SLOW"” for selection. The
default setting is “FAST".

TRIGGER:
It selects trigger mode which includes “INT”, “MAN”, “EXT” and “BUS” for selection. The
default setting is “INT”.

LEVEL:
It sets test voltage level that the test voltage range is 10mV~1V for selection. The default
setting is “1V”.

TEST MODE:
It executes test mode which includes “SEQU” or “STEP” measurement for selection. The
default setting is “SEQU”.

LINK 1320:

It sets the device number for connecting 1320. The current level setting will follow the
number of connected 1320 to supply bias current and the maximum setting is 15 sets. The
default setting is “0”.

Note  :1. Asetof 1320 can supply +20A current.
: 2. Power-on sequence, 11050 first and next 1320 when adding DC bias current
:  source 1320 to 11050.
: 3. Use 2014 delivered version of DC Bias Current Source 1320. Please
: contact Chroma’s customer service if there is problem about 1320 version.

BIAS | READY:

It sets current stable time that is for coordinating DELAY.T setting after outputting bias current
source 1320. The 11050 needs to be set > 10s for measurement when 1320 DELAY TIME
setting is 10s. BIAS | READY control range is “0.1~100"s and the default setting is “0” s.

5.3.3.3 BIAS SCAN LIMIT SETTING

It enters BIAS SCAN LIMIT SETTING screen if PAGE interface at right screen is selected and
LIMIT SETTING function key is pressed as the screen below shows.
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BIAS SCAN LIMIT SETTING

Press this key to select INPUT MODE function.
Press this key to clear DUT setting to empty
status.

Press this key to select LIMIT MODE.

LIMIT MODE
ABS

Press this key to exit.

@ (3P1+P2/ 0:OFF / 1PARA1 )

% 1 gy

BIAS SCAN LIMIT SETTING

Press this key to select INPUT MODE function.

Press this key to clear DUT setting to empty
status.

Press this key to select LIMIT MODE.

] LIMIT MODE

ABS

Press this key to exit.

% gy

Note  : The compare measurement parameter includes nine settings, “P2 STD”, “P2
: HIGH” and “P2 LOW” parameter settings can’t be displayed on the same screen
: due to the restriction of column width. Control the cursor direction control key of

: (E, B) on DISPLAY UNIT unitl parameter columns of “P2 STD”, “P2 HIGH”
: and “P2 LOW” are seen.

The screen is divided into central table and right column that will be explained separately as
the following.

The central table displays nine parameters of “COMP. ”, “Freq.”, “CURR.”, “P1 STD”, “P1 HIGH”,
“P1LOW?”, “P2 STD”, “P2 HIGH”, “P2 LOW?”, etc. Three parameters of “COMP. ”, “Freq.” and
“CURR.” are setting conditions for users measuring on the DUT, other parameters of “P1 STD”,
“P1 HIGH”, “P1 LOW”, “P2 STD”, “P2 HIGH” and “P2 LOW” indicate DUTS’ parameter setting.
The left screen labelled column 1~9 for users additional setting 9 different test conditions and
comparisons. Descriptions for setting parameters are as the following.

COMP.:
It sets compare mode. Users can select single parameter or two parameters for comparison,
operation modes are: “OFF”, “PARA.1”, “PARA.2” and “P1+P2”. The default setting is “OFF".

CAUTION i The LCRZ SCAN DISPLAY can't display measurement result and
: respresented by blank when COMP. is set to to OFF.

Freq.:

The 11050-5M/11050 can set measurement frequency ranges of 60Hz~5MHz/1kHz~10MHz.
The default setting is “1.000M”.
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CURR.:

It sets test current. The meter can’t set the current when DC Bias Current Source 1320
doesn’t be connected. Select the number in LINK 1320 option first and then set bias current
value in CURR option when connecting DC Bias Current Source 1320. The default setting is
“0.000” A.

Note 1 A set of 1320 can supply £20A current.
:2. Power-on sequence is 11050 first and 1320 followed when adding DC bias
¢ current source 1320 to 11050.
:3. Use 2014 delivered version of DC Bias Current Source 1320. Please contact
:  Chroma’s customer service if there is problem about 1320 version.
P1 STD:

This column is for inputting primary standard value of DUT. The default setting is empty.

P1 HIGH:
This column is for setting the high limit of “P1 STD” standard value. The default setting is
empty.

P1LOW:
This column is for setting the low limit of “P1 STD” standard value. The default setting is
empty.

P2 STD:
The column is for inputting secondary standard value of DUT. The default setting is empty.

P2 HIGH:
This column is for setting the high limit of “P2 STD” standard value. The default setting is
empty.

P2 LOW:
This column is for setting the low limit of “P2 STD” standard value. The default setting is
empty.

The right screen includes function items of “INPUT MODE”, “CLEAR ALL” and “LIMIT MODE”
for selection. Its’ descriptions are as the following.

INPUT MODE:

It sets input mode selection. It only can set single column if SINGLE setting is selected. It
can edit the entire line for increasing operation speed set by users if ALL setting is selected.
The default setting is “SINGLE”".

CLEAR ALL:

It clears all “P1 STD”, “P1 HIGH”, “P1 LOW?”, “P2 STD”, “P2 HIGH” and “P2 LOW” parameter
settings of DUT. “CLEAR ALL COUNT, ARE YOU SURE?” message will be popped up if
“CLEAR ALL” function used. Select YES if all settings to be cleared. Select NO if all
settings not to be cleared.
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BIAS SCAN DISPLAY

— Press this key to clear all settings of DUT.

W — Press this key not to clear all settings of DUT.

[
—[[=]

LIMIT MODE:
It selects two high/low limit modes of “ABS” and “%” for selection that applies on the settings
of “P1 HIGH”, “P1 LOW”, “P2 HIGH” and “P2 LOW”. The default setting is “ABS”.

5.3.4 Operation for PARAMETER SWEEP MODE

5.3.4.1 PARAMETER SWEEP DISPLAY Description
It enters PARAMETER SWEEP DISPLAY as the screen below.

PARAMETER SWEEP DISPLAY

I — Press this key to select PAGE or EDIT interface.
- PAGE j=ulhy

— Press this key to enter SETUP function.

|5 |
|6
7]
E — Press this key to enter CORRECTION function.
[10]

[ﬁ_ Press this key to enter STORE/RECALL function.
15|
16|

]
=]

The subsections in the following introduces SETUP function in PAGE interface and three
display modes in EDIT interface. It also attaches operation example as users’ setting
reference. For CORRECTION and STORE/ RECALL in PAGE interface, please refer
separate section 5.3.1.2 and 5.3.1.6 in user’s manual.

5.3.4.2 Parameter Sweep Setup

Make sure if the setting item at the right of PARAMETER SWEEP DISPLAY screen is
switched to PAGE interface and the figure as below shows.
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PARAMETER SWEEP DISPLAY

— Press this key to select PAGE or EDIT interface.
— Press this key to enter SETUP function.
— Press this key to enter CORRECTION function.

[ﬁ_ Press this key to enter STORE/RECALL function.

]
—I[=]

Next to select SETUP function for entering PARAMETER SWEEP SETUP screen as the
screen below shows.

PARAMETER SWEEP SETUP
PARAMETER 1 PARAMETER 2

CKT(S/P) SERIAL CONST Rsou

AVERAGE 1 LINE FREQ

TRIG DELAY 0 s MEAS DELAY

SPEED FAST TRIGGER

LINK 1320 0 BIAS | READY

X-AXIS(B) FREQUENCY FREQUENCY
LEVEL BIAS |

X-AXIS MIN 1 X-AXIS MAX
X-AXIS SCALE C L SWEEP STEP

®(4v/o0L/1C)

Setting descriptions for PARAMETER SWEEP SETUP screen are as the following.
Setting descriptions for the upper block are given as below.

PARAMETERZ1:
It is primary parameter that includes five measurement parameters of “L”, “C”, “R”, “Z” and “Y”
for selection. The default setting is “L”.

PARAMETER?2:
It is secondary parameter that follows primary parameter setting for coordinating with different
secondary parameters. The default setting is “Q”.

CKT(S/P):
It is for selecting equivalent circuit SERIAL or PARALLEL mode. The default setting is
SERIAL.

CONST Rsou:
It selects output resistance mode including three modes of “OFF”, “100Q2” and “25Q” for
selection. The default setting is “25Q".

AVERAGE:

It sets average time of measurement. Select the average setting as “1”, the program will
take average in each time of measurement. If the setting is “2”, the program will take
average in two times of measurements. Following test can be deduced accordingly. The
setting range is “1~10”, the default setting is “1”.
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LINE FREQ.:

It selects input AC power mode. The correct power frequency selection helps stability and
correctness of test value. Three selections of “50Hz”, “60Hz” and “N/A” for range. “N/A” indicates
not consider power frequency but test speed will be faster. The default setting is “60HZ".

TRIG. DELAY:

When it connects with automatic machine, external trigger EXT for coordinating with its action.
Meanwhile, the trigger action of meter needs to be delayed thus users can adjust TRIGGER
DELAY time. Its setting range is “0~9999” ms and default setting is “0” ms.

MEAS. DELAY:

It is for PARAMETER1 as additional function of DCR measurement. The inductance is with
transient effect thus the instrument confirm the stability of DUT signal first in testing
inductance. If DUT signal is stable thus it enters measurement at once, it enters
measurement after MEAS. DELAY TIME if the signal is unstable. Control range of MEAS.
DELAY TIME is “0~99999’ms. The default setting is “0” ms.

SPEED:
It sets measurement speed that includes FAST, MEDIUM and SLOW for selection. The
default setting is FAST.

TRIGGER:
It selects trigger mode that includes “INT”, “MAN”, “EXT” and “BUS”. The defaule setting is
“INT”.

LINK 1320:

It sets the number for connecting 1320. BIAS | setting current follows linked 1320 quantity to
provide bias current for setting if 1320 number is set. The maximum setting is 15 sets and
the default setting is “0”.

Note  :1. Asetof 1320 provides £20A.

: 2. Power-on sequence is 11050 first and 1320 next when adding DC Bias

:  Current Source 1320 to 11050.

: 3. Use 2014 delivered version of DC Bias Current Source 1320. Please

: contact Chroma’s customer service if there is problem about 1320 version.
BIAS | READY:

It sets current stable time that is for coordinating DELAY.T setting after outputting bias current
source 1320. The 11050 needs to be set > 10s for measurement when 1320 DELAY TIME
setting is 10s. BIAS | READY control range is “0.1~100"s and the default setting is “0” s.

Setting descriptions for the lower block are given as below.

X-AXIS (B):

It selects X-axis parameters of FREQUENCY, VOLTAGE and CURRENT. The default
setting is “FREQUENCY”.

FREQUENCY:

The 11050-5M/11050 can set measurement frequency ranges of 60Hz~5MHz/1kHz~10MHz.
The default setting is “1.000M”.

Note FREQUENCY column will lose functionality and won’t be included in
measurement setting parameter if X-AXIS (B) setting is FREQUENCY.
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LEVEL:
It can select test voltage range of 10mV~1V. The default setting is “1.000” V.

Note LEVEL column will lose functionality and won’t be included in measurement
: setting parameter if X-AXIS (B) setting is VOLTAGE.

BIAS I:

It sets bias current value. The meter can’t set the current when DC Bias Current Source 1320
doesn’t be connected. Select the number in LINK 1320 option first and then set bias current value
in BIAS | option when connecting DC Bias Current Source 1320. The default setting is “0.000” A.

Note :1. BIAS I column will lose functionality and won’t be included in measurement
. setting parameter if X-AXIS (B) setting is CURRENT.
: 2. Aset of 1320 can supply +20A current.
: 3. Power-on sequence is 11050 first and 1320 followed when adding DC bias
:  current source 1320 to 11050.
4. Use 2014 delivered version of DC Bias Current Source 1320. Please
: contact Chroma’s customer service if there is problem about 1320 version.

X-AXIS MIN:

The minimum display value setting of X-axis follows X-AXIS (B) selected three settings of
FREQUENCY, VOLTAGE and CURRENT to correspond relative frequency, voltage and
current. The initial X-AXIS (B) sets to FREQUENCY and X-AXIS MIN test range of
11050-5M/11050 can be set as 60Hz~5MHz/1kHz~10MHz. The default setting is “1.000M”.

Note :1. The min testrange can be set from 10mV to 1V when X-AXIS (B) = VOLTAGE.
:  The default setting is “1.000”.
: 2. The min test range can be set from OmV to 0.00A when X-AXIS (B) =
: CURRENT. The default setting is “0.000".
: 3. The min test range can be set from -20A to 20.00A when X-AXIS (B) =
. CURRENT and LINK 1320=1. The default setting is “0.000".
: 4. The min test range can be set from -20xN A to 20.00xN A when X-AXIS (B) =
. CURRENT and LINK 1320=N set (maximum is 15 sets). The default setting
is “0.000".

X-AXIS MAX:

The maximum display value setting of X-axis follows X-AXIS (B) selected three settings of
FREQUENCY, VOLTAGE and CURRENT to correspond relative frequency, voltage and
current. The X-AXIS (B) sets to FREQUENCY and X-AXIS MAX test range of
11050-5M/11050 can be set as 60Hz~5MHz/1kHz~10MHz.. The default setting is “1.000M”.

Note :1. The max testrange can be set from 10mV to 1V when X-AXIS (B) =
:  VOLTAGE. The default setting is “1.000”.
: 2. The max test range can be set from OmV to 0.00A when X-AXIS (B) =
: CURRENT. The default setting is “0.000".
: 3. The max test range can be set from -20A to 20.00A when X-AXIS (B) =
. CURRENT and LINK 1320=1. The default setting is “0.000".
: 4. The max test range can be set from -20xNA to 20.00xNA when X-AXIS (B) =
. CURRENT and LINK 1320=N set (maximum is 15 sets). The default setting
is “0.000”.

X-AXIS SCALE:

It sets x-axis scale level which can select NORMAL and LOGARITHM. The default setting is
“NORMAL".
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SWEEP STEP:
It sets sweep step which its range can be set as 2 ~ 401 steps. The default setting is “2”.

5.3.4.3 Sweep Result Display - TABLE MODE Description &

Operation

There are three measurement result display modes in PARAMETER SWEEP MODE, the 1%
one is TABLE MODE. The sweep measurement result is represented by the table method
for users confirming test parameter corresponded measurement value of DUT set via
checking table method. Operation method is to select SWEEP MODE in EDIT interface to
“TABLE?” as the figure below shows.

PARAMETER SWEEP DISPLAY

-AXIS ] ;
-_ Press this key to select PAGE or EDIT

interface.

Press this key to select sweep mode.
—  SWeep step el

Press this key to store reference value.

— STORE REF.
B ==Lbaameter Press this key to enable or disable reference

RECALL REF. value.
I I — Measurement alue

[ result - Press this key to change to next page.

I
I
P
P —
b —
I
[
| <
I

The table in the middle of screen from left to right are labelled as: sweep step (step 2~401),
X-AXIS test parameter (frequency, voltage and current), PARA.1 (primary parameter
measurement result of DUT) and PARA.2 (secondary parameter measurement result of
DUT).

EDIT interface function at right screren.

SWEEP MODE:
There are three modes of TABLE, PLOT and PLOT_R to respresent measurement result.
The default setting is “TABLE”.

STORE REF:
It stores reference value. Executing this function is to stroe reference value of standard
object for other DUTS’ parameter comparison.

RECALL REF:

It recalls the previous saved reference value. “RECALL REF” function will turn from not
operational mode to executable “ON/OFF” switch as the figure below shows. The default
setting is “OFF”.
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PARAMETER SWEEP DISPLAY

X-AXIS
I
I
I
I
I
I
I
I
I

I Unable to
| execute RECALL
I

]
| 2|
El
| ¢ |
|7 |
| |
2
15|
17|

———
Able to execute

SWEEP MODE

. Press this key to store reference value.
STORE REF. : . .

Press this kety to select PAGE or EDIT interface.

PAGE
Press this key to select sweep mode.

Press this key to enable or disable reference

RECALL REF. value.

Press this key to change to next page.

—_—]

ﬂ@ — Press this key to select PAGE or EDIT interface.

SWEEP MODE
TABLE

PAGE S — .
A lj@ ___ Press this key to select sweep mode.

I:é@ Press this key to store reference value.

STORE REF.
E— ﬁ — Press this key to enable or disable reference value.

RECALL REF.

OFF
] ﬂ@ — Press this key to change to next page.
NEXT

—[=]

Note * RECALL REF. function will retore to the status can’t be executed when the meter

powered-on. There are two conditions can be triggered.

1. Itselects “STORE REF”.

2. SETUP parameter status in PAGE interface is the same as the previous
setting before power-on such as PARAMETER1, PARAMETER2, X-AXIS
(B), X-AXIS MIN, X-AXIS MAX and X-AXIS SCALE.

% The function above only record a reference value for once. It can’t record

several reference values with simultaneous.

If RECALL REF. is set to ON thus the screen will increase standard value columns of REF. P1

and REF. P2 as the figure below.

PARAMETER SWEEP DISPLAY

| [ x-Axis [ REFPT [ REFP2 [ PARAT | PARA2 |

N I I I )

2 I I N O —

-—r I

EE. _______ Sweepstep RS
I

(6] | E
EAlE - Test parameter
e ]

NEXT:
It switches to the next page. Each

Press this key to select PAGE or EDIT interface.

PAGE

] Press this key to select sweep mode.
SWEEP MODE

TABLE .
Press this key to store reference value.

STORE REF.
Press this key to enable or disable reference value.

RECALL REF.
ON

I |
: [ 1] E
Measurement result .
[ 1]
s

Press this key to change to next page.

page only can show 18 entries measurement results, the
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measurement value over 18 entries need to press “NEXT” to switch to the next page. It will
return to the 1% page after the measurement set page is switched.

Operation example

Take a 15uF/450V electrolytic capacitor as an example. First, enter SETUP function in
PAGE interface to set the parameter for measuring DUT. It is mainly measuring Z and 6
variations in range from 1K to 10MHz of the DUT. The screen after set as below shows.

PARAMETER SWEEP SETUP
PARAMETER 1 Z PARAMETER 2

CKT(SIP) R CONST Rsou
AVERAGE LINE FREQ E

TRIG. DELAY s MEAS DELAY s
SPEED TRIGGER M E

LINK 1320 BIAS IREADY 1.0 sec

X-AXIS(B) FREQUENCY FREQUENCY 1.000M Hz
: ]
LEVEL 1.000 BIAS | 0.000 A

X-AXIS MIN X-AXIS MAX

—
X-AXIS SCALE L I SWEEP STEP l:]

Q@ — Press this key to exit.

Press EXIT key to exit from the setting screen after the setting is completed and next to return
to PARAMETER SWEEP DISPLAY screen. Press [START] key on DISPLAY UNIT, it starts
to process measurement. The measurement result as the figure below show.

PARAMETER SWEEP DISPLAY

»
eace IEE
Eoad SWEEP MODE

» -
- .
STORE REF.

RECALL REF.

Press this key to switch to the next page and
view test result on the 2™ page.

B RO N —

[ eaat [para2 [ ]
L —
PAGE

SWEEP MODE
TABLE

STORE REF.

RECALL REF.

| 2 |-
o Press this key to swnchrgo the next page and
view test result on the 3" page.
.
_
d
> [ 720 ]
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PARAMETER SWEEP DISPLAY

Y —

PAGE — l:]
SWEEP MODE —

TABLE l:l
STORE REF. — [:]

RECALL REF.

|:é@_ Press this key to switch to the next page and
T return test result of the 1* page.

]
—[[=]

Select STORE REF in EDIT interface to change RECALL REF to control key and switch it to
“ON” if the measurement data this time as standard value. The measurement screen adds
two columns for REF P1 and REF P2. The measurement result of original PARA1 and
PARAZ2 will be converted into REF P1 and REF P2 as standard value display.

PARAMETER SWEEP DISPLAY

| [ xaxs [ ReFp1 | REFP2 | PARAT [ PARA2 | . .
_— Press this key to select PAGE or EDIT interface.
PAGE
__ —— Press this key to select sweep mode.
M
TABLE )
Press this key to store reference value.
STORE REF.
- Press this key to enable or disable reference value.

_ A
] Press this key to change to next page.

1

.97215 3.97215 | -11.917
3.93252 | -11.1260

Execute [START] again that the measurement result will be displayed simultaneous with
reference value as the figure below.

PARAMETER SWEEP DISPLAY

-
__ 11.2128
pace IESE
* e —
STRERE
B
RECALL REF. . .
aar | oN Press this key to switch to the next page and

. d
view test result on the 2™ page.
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PARAMETER SWEEP DISPLAY

[ xoaxs | merei | oo | panat | Paas |
ST CEEIT ST NN

TABLE

STORE REF.

o v | = o
(0] o000 5.0 | 5.0 | sma | v | BECALTET
Press this key to switch to the next
. NEXT page and view test result on the 3
: R page.

B
2.40285 | -29.0418
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5.3.4.4 Sweep Result Display - PLOT MODE Description & Operation

The 2™ measurement result display is PLOT MODE in PARAMETER SWEEP MODE. The
measurement result of DUT is represented by graphic method for users getting DUTS’
characteristic curve via graphics.

PARAMETER SWEEP DISPLAY

— Press this key to select PAGE or EDIT interface.

Xy EDIT

D — Press this key to select sweep mode.
SWEEP MODE

PLOT ﬁ
] — Press this key to store reference value.
STORE REF. :

—_—=]

e — Press this key to enable or disable reference value.

— Press this key to enable or disable cursor line.
VERNIER

= — Press this key to switch Y-axis ddisplay.

Y-AXIS DISP.
PARA.1-2

1.000M 1.000M 1.000M 1.000M 1.000M 1.000M

There are two additional functions of VNINER and Y-AXIS DISP. when SWEEP MODE is
switched to PLOT display as the figure above. The two functions are introduced separately
as the following.

VERNIER:
The vernier is for users to get the measurement value on the waveform. It can use direction
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control keys of (B, E E E) of DISPLAY UNIT to control the movement of cursor line and
represented by yellow vertical line. The default setting is “OFF”.

Note Left/right direction control keys (E, EI): Fine tune
: Up/down direcdtion control keys (g, E): Coarse tune
Y-AXIS DISP:

It switches Y-axis parameter display. The graphic area only displays parameter
measurement result of PARA.1 or PARA.2 when PARA.1 or PARA.2 is selected. Whereas,
the graphic area displays measurement results of two parameters with simultaneous when
PARA.2-1 or PARA.1-2 ius selected. Color respresentation: PARA.1 in red and PARA.2 in
green. The default setting is “PARA.1-2".

Note :PARA.2-1 selected: PARA.1 curve will be located at foreground and PARA.2
: curve will be located at background.
: PARA.1-2 selected: PARA.2 curve will be located at foreground and PARA.1
: curve will be located at background.

“Operation example”
Take the example of 15uF/450V electrolytic capacitor which is the same as section 5.3.4.3.
The graph after scanned as below shows.

PARAMETER SWEEP DISPLAY
FREQ: 1

Press this key to select PAGE or EDIT interface.

Press this key to select sweep mode.
SWEEP MODE

PLOT A

Press this key to store reference value.

STORE REF. . .
Press this key to enable or disable reference

RECALL REF. value.

Press this key to enable or disable cursor line.
VERNIER

OFF

Press this key to switch Y-axis display.

Y-AXIS DISP.

PARA.1-2

1.000k 6.310k 3981k 0251M 1.585M 10.00M

The red line in the screen corresponds PARA.1 of Y axis at the left side, the green line
corresponds PARA.2 of Y axis at the right side and X axis displays the test parameter X-AXIS

set. Select direction control keys of (E, IE) to make the yellow vertical line to move to the
frequency to be observed if VNINER function is enabled. The frequency corresponds the
parameters of PARA.1 and PARA.2, correspondence relation between three will be dispalyed
on the window. When the cursor line at FREQ=0.33932MHz, Z=2.91764Q and 6=-21.4751°
as the figure below shows.
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PARAMETER SWEEP DISPLAY

Press this key to select PAGE or EDIT interface.

PAGE

D Press this key to select sweep mode.
SWEEP MODE

PLOT
Press this key to store reference value.
STORE REF.

Press this key to enable or disable reference value.
RECALL REF.

Press this key to enable or disable cursor line.
VERNIER

ON

Press this key to switch Y-axis display.
Y-AXIS DISP.

PARA.1-2

1000k 6.310k 3981k 0251M 1.585M 10.00M

Except for Y-AXIS DISP in above description is PARA.1-2 mode, it also can be switched to
other three modes of PARA.1, PARA.2 and PARA.2-1 as the figure below shows.

PARAMETER SWEEP DISPLAY
FREC
— Press this key to select PAGE or EDIT interface.

PAGI EDIT

D — Press this key to select sweep mode.
SWEEP MODE

PLOT )
— Press this key to store reference value.

STORE REF.

R

RECALL REF.

(L_J@ — Press this key to enable or disable reference value.
- — Press this key to enable or disable cursor line.
VERNIER
OFF
D — Press this key to switch Y-axis display.

Y-AXIS DISP.
—0=]

PARA 1

1000k 6.310k 3981k 0251M 1.585M

PARAMETER SWEEP DISPLAY
FREC

— Press this key to select PAGE or EDIT interface.
PAGE —

D [:é_@ — Press this key to select sweep mode.
SWEEP MODE —
PLOT

] — Press this key to store reference value.
STORE REF. ——xy,

] — Press this key to enable or disable reference value.
RECALL REF. —_—

] — Press this key to enable or disable cursor line.
VERNIER  —
R — Press this key to switch Y-axis display.
Y-AXIS DISP. —
PARA.2
e

1000k 6.310k 3981k 0251M 1.585M
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PARAMETER SWEEP DISPLAY

ik i — Press this key to select PAGE or EDIT interface.
PAGE :

— Press this key to select sweep mode.

[:é@ — Press this key to store reference value.

— Press this key to enable or disable reference value.

PLOT

SWEEP MODE - -

STORE REF.

RECALL REF.

L__é@_ Press this key to enable or disable cursor line.
VERNIER [—

OFF

{:&@ — Press this key to switch Y-axis display.
Y-AXIS DISP. o —
PARA.2 -1

1.000k 6.310k 3981k 0.251M 1.585M 10.00M

5.3.4.5 Sweep Result Display - PLOT_R MODE Description &

Operation

PLOT_R MODE is another measurement result display mode in PARAMETER SWEEP
MODE. The difference between PLOT MODE and PLOT_R MODE is the later mode return
to the test that is suitable for DUT in inductance L/l curve.

PARAMETER SWEEP DISPLAY

PAGE

— Press this key to select PAGE or EDIT interface.

— Press this key to select sweep mode.
SWEEP MODE

PLOT_R .
— Press this key to store reference value.
STORE REF. . .
Press this key to enable or disable reference

RECALL REF. value.

— Press this key to enable or disable cursor line.

VERNIER
OFF

—— Press this key to switch Y-axis display.
Y-AXIS DISP.
PARA.2 -1

g

1.000k 6.310k 3981k 0251M 1.585M 10.00M

The operation method is the same as 5.3.4.4 Sweep Result Display - PLOT MODE
Description & Operation.

5.3.5 Operation for DUAL FREQUENCY MODE

5.3.5.1 DUAL FREQUENCY DISPLAY Description

It enters DUAL FREQUENCY DISPLAY and the table at the upper of screen displays test
frequency users’ set along with the measurement result voltage corresponded. The second
column in the screen below shows variable ratio of DUT under dual frequency testing. The
lower of screen displays test result of comparison function and the right of screen displays
parameter setting of test function as the screen below.
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DUAL FREQUENCY DISPLAY
Press this key to select PAGE or EDIT interface.

PAGE EDIT

Press this key to enter SETUP function.
([ fomua | mer |
Groyarn o [ | T Press this key to enter LIMIT SETTING function.

LIMIT SETTING

Press this key to enter CORRECTION function.

CORRECTION

Press this key to enter STORE/RECALL function.

PASS FAIL TOTAL STORE / RECALL

Select PAGE interface at right screen and related descriptions as the following.

SETUP:
The basic setup includes parameter setting to be measured such as measurement
parameters (L, C, R...), AVERAGE, SPEED, etc.

LIMIT SETTING:
It sets test frequency, test voltage, nominal value of DUT and high/low limit of nomina value,
etc.

CORRECTION:
It corrects open/short circuit. See 5.3.1.2 for operation description.

STORE/RECALL:
It archieves the data. See 5.3.1.7 for operation description.

It selects EDIT interface at right screen as the following.

DUAL FREQUENCY DISPLAY
Press this key to select PAGE or EDIT interface.

R Press this key to enable or disable LOAD
CORRECTION function.

Press this key to clear Count.

LOAD CORR.
OFF

CLEAR COUNT

Press this key to select trigger mode.

Press this key to select measurement speed.

SPEED
FAST

The functions in EDIT interface except for “CLEAR COUNT” function, other functions of
“LOAD CORR”, TEST MODE”, “TRIGGER” and “SPEED” will be synchornized with SETUP
under PAGE interface. Users can fast operate it under EDIT interface. Here
supplementary explanations are for “CLEAR COUNT” function.

CLEAR COUNT:

It clears count. It selects CLEAR COUNT and “CLEAR ALL COUNT, ARE YOU SURE?”
message popped up if compare result to be calculated again. Select YES if all counts to be
cleared. Select NO if all counts not to be cleared.
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DUAL FREQUENCY DISPLAY

FORMULA RESULT
2 / ) (%

5.3.5.2 DUAL FREQUENCY SETUP

It enters DUAL FREQUENCY SETUP screen if PAGE interface at right screen is selected and
SETUP function key is pressed as the screen below shows.

DUAL FREQUENCY SETUP

PARAMETER 1 PARAMETER 2
CKT(SIP) SERIAL CONST Rsou
AVERAGE 1 LINE FREQ.
TRIG. DELAY 0 MEAS. DELAY
SPEED s TRIGGER
LOAD CORR

DUAL FREQUENCY SETUP descriptions are as follows.

PARAMETERLI:
It selects primary parameter which includes L, C, R, Z and Y for selection. The default
setting is “L”.

PARAMETER?2:
It selects secondary parameter which follows the setting of primary parameter to coordinate
with different secondary parameters. The default setting is “Q”.

CKT (S/P):
It selects equivalent circuit (series/parallel) mode which includes “SERIAL” and “PARALLEL”
modes. The default setting is “SERIAL”.

CONST Rsou:

It selects output impedance mode which includes three modes of “OFF”, “100Q2” and “25Q” for
selection. The default setting is “25Q”.

AVERAGE:
It sets average time for measurement. By choosing the average setting such as “1”, the
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program will take average in each time of measurement. If it is set to “2”, the program will
take average in two times of measurement. Following test can be deduced accordingly and
the setting range is “1~10”. The default setting is “1”.

LINE FREQ.:

It selects input AC power mode. To select the correct line frequency will be helpful to the
stability and accuracy of test value. It includes three selections of “50Hz”, “60Hz” and “N/A”;
“N/A” indicates not to consider power frequency but test speed increased. The default
setting is “60HZz”.

TRIG. DELAY:

When it is used with auto machinery, external trigger EXT for coordinating with the action of
auto machinery needs to delay the meter trigger. Thus users can adjust TRIGGER DELAY
time, its setting range is “0~9999’ms. The default setting is “0’ms.

MEAS. DELAY:

It sets delay time for executing next test item. Take inductance as an example, it is with
transient effect thus the instrument confirm the stability of DUT signal first in testing
inductance. If DUT signal is stable thus it enters measurement at once, it enters
measurement after MEAS. DELAY TIME if the signal is unstable. Control range of MEAS.
DELAY TIME is “0~99999’"ms. The default setting is “0” ms.

SPEED:
It measures speed mode which includes “FAST”, “MEDIUM” and “SLOW?” for selection. The
default setting is “FAST".

TRIGGER:
It selects trigger mode which includes “INT”, “MAN”, “EXT” and “BUS” for selection. The
default setting is “INT”.

LOAD CORR:.:
It loads correction function for selecting ON or OFF. The default setting is “OFF”.

5.3.5.3 DUAL FREQUENCY LIMIT SETTING

It enters DUAL FREQUENCY LIMIT SETTING screen if PAGE interface at right screen is
selected and LIMIT SETTING function key is pressed as the screen below shows.

DUAL FREQUENCY LIMIT SETTING

Press this key to select INPUT MODE function.

SAELE Press this key to clear DUT setting to empty status.

CLEAR ALL

Press this key to select LIMIT MODE..

LWH.T MODE
= Press this key to select RANGE MODE.
RANGE MODE

AUTO

Press this key to exit.

© (2PARA2/3P1+P2 /1PARA1 )

“P1LOW”, “P2 STD”, “P2 HIGH” and “P2 LOW?” parameter settings can’t be displayed on the
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same screen due to the restriction of column width. Control the cursor direction control key

of (E, IE) on DISPLAY UNIT unitl parameter columns of “P1 LOW”, “P2 STD”, “P2 HIGH”
and “P2 LOW” are seen.

DUAL FREQUENCY LIMIT SETTING

Press this key for increment — coarse tune
Press this key for increment — fine tune
Press this key for decrement — fine tune

-0.00001p

Press this key for decrement — coarse tune

-0.00010p

Press this key to return to the previous selection.

@ (10007 ~ 10007T)

RETURN

The screen is divided into display columns of DUT test value and dual frequency variable ratio
along with the right column that will be explained separately as the following.

The central table displays ten settings of “COMP. ”, “Freq.”, “LEVEL”, “RANGE”, “P1 STD”, “P1
HIGH”, “P1 LOW?”, “P2 STD”, “P2 HIGH” and “P2 LOW”, etc. The left screen labelled 2
columns for users’ setting 2 different test conditions. It is for the setting to proceed DUT
measurement, variable ratio operation and comparison. Descriptions for setting parameters
are as the following.

COMP.:
It sets compare mode. Users can select single parameter or two parameters for comparison,
operation modes are: “PARA.1”, “PARA.2” and “P1+P2”. The default setting is “OFF”.

Freq.:
The 11050-5M/11050 can set measurement frequency ranges of 60Hz~5MHz/1kHz~10MHz.
The default setting is “1.000M”.

LEVEL:
It sets test voltage level that the test voltage range is 10mV~1V for selection. The default
setting is “1V”.

RANGE:

It selects impedance value of measurement range. Use selection key to switch RANGE
MODE to “HOLD” mode while adjusting impedance of measurement range. The
measurement range can’t be adjusted when RANGE MODE is set to “AUTO” mode. The
default setting is “100QY”.

P1 STD:

It is the nominal value of primary parameter which includes five parameters of L, C, R, Zand Y
for selection. This column is for inputting primary standard value of DUT. The default
setting is empty.

P1 HIGH:
This column is for setting the high limit of “P1 STD”. The default setting is empty.

P1 LOW:

5-89



HF LCR Meter 1105X Series User’s Manual

This column is for setting the low limit of “P1 STD”. The default setting is empty.

P2 STD:

Follow the parameter “P1 STD” to select the parameter corresponded to “P2 STD” (according
to PARAMETER2 description in 5.3.2.2 LCRZ SCAN SETUP). The column is for inputting
secondary standard value of DUT. The default setting is empty.

P2 HIGH:
This column is for setting the high limit of “P2 STD”. The default setting is empty.

P2 LOW:
This column is for setting the low limit of “P2 STD”. The default setting is empty.

The right screen includes function items of “INPUT MODE”, “CLEAR ALL” and “LIMIT MODE”
for selection. Its’ descriptions are as the following.

INPUT MODE:

It sets input mode selection. It only can set single column if SINGLE setting is selected. It
can edit the entire line for increasing operation speed set by users if ALL setting is selected.
The default setting is “SINGLE”.

CLEAR ALL:

It clears all “P1 STD”, “P1 HIGH”, “P1 LOW?”, “P2 STD”, “P2 HIGH” and “P2 LOW” parameter
settings of DUT.

DUAL FREQUENCY LIMIT SETTING

@ (-1000T ~1000T )

Note  :“CLEARALL” function is unable to clear measurement setting parameters of
: “COMP. ”, “FREQ.” and “LEVEL”.

LIMIT MODE:
It selects two high/low limit modes of “ABS” and “%” for selection that applies on the settings
of “P1 HIGH”, “P1 LOW”, “P2 HIGH” and “P2 LOW”. The default setting is “ABS”.

“Operation Example”

Here, use inductance measurement of long wire application as an example to set two sets
with different test frequencies, voltage levels and parameters via DUAL FREQUENCY MODE
for DUT proceeding compare test. Before the meter starts measuring (DUT unplaced), it is
need to execute open/short/load correction (Load ON) to get the optimum measurement
accuracy. The operation methods are as the following.

(1) Connect the test long wire to four ends BNC terminal of UNKNOWN and place Om
clamp/fixture(DUT not included) on four ends BNC terminal at another side of long wire
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after powered-on.
(2) Press [MAIN INDEX] on DISPLAY UNIT, it enters DUAL FREQUENCY MODE.

MAIN INDEX

LCR MODE

LCRZ SCAN MODE

BIAS SCAN MODE

PARAMEIER SRR ORE Press this key to enter DUAL FREQUENCY

DUAL FREQUENCY MODE MODE.

PAGE EDIT

SETUP

LIMIT SETTING

CORRECTION

PASS FAIL TOTAL STORE / RECALL
| o | o [ 0o @ j—

(4) It selects a standard inductance (or GOLDEN SAMPLE of known test value). Change
the menu to PAGE interface at the right window and press CORRECTION to start
processing load correction.

DUAL FREQUENCY DISPLAY

([ mea | wm [ = | o |
I R I

=l ]

SETUP —] ]

LMIT SETTING 9 — ___Press this key to perform CORRECTION

function.
CORRECTION Y
| o | o [ 0o @ j—

—[]
—[=]

Note i (1) For detail operation, refer the setting in 5.3.1.4 LCR MODE - OPEN
:  /SHORT/LOAD CORRECTION.
: (2) This example uses the known test value as 290nH GOLDEN SAMPLE for
: proceeding LCR MODE - OPEN /SHORT/LOAD CORRECTION.
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: The parameter standard values of 290nH GOLDEN SAMPLE are as the table

: below.
P1 P2 FREQ. CKT(OP) RANGE REFP1 REF.P
1 Ls Q 1M SERIAL 10Q 296n 0.55
2 Ls Q 10M SERIAL 30Q 289n 4.45

(5) Open/short/load correction are done to remove GOLDEN SAMPLE. Next to press EXIT
to exit or [MEAS DISPLAY] key to return to LCRZ SCAN DISPLAY screen. Testing
specifications of inductance DUT are as the table below.

FREQ LEVEL RANGE Ls Ls Error Q Q Error
1| 1.000M 1.000 10Q 296n +2% 0.55 +5%
2 | 10.00M 1.000 30Q 289n +2% 4.45 +5%

Table 5-8 Parameter setting of 290nH GOLDEN SAMPLE

(6) It enters DUAL FREQUENCY SETUP screen if PAGE interface is selected and SETUP
function key is pressed as the screen below shows.

“DUAL FREQUENCY DISPLAY

I EO 5 s s s *

— Press this key to perform SETUP function.

[T fomwa [ meur |
eraiPy/aPy (» [ R
LIMIT SETTING Y [:l
CORRECTION Y :l
.o | o [ o @ jJ—
— [
—[=]

DUAL FREQUENCY SETUP
PARAMETER 1 PARAMETER 2 qQ
CKT(SIP) SERIAL CONST Rsou 250
AVERAGE 1 LINE FREQ 60Hz

TRIG. DELAY 0 ms MEAS. DELAY 0
SPEED FAST TRIGGER INT.
LOAD CORR. OFF

O (4Y/0L/1C)

(7) Please refer Table 5-9 and correspond to the numbering sequence in below table after
entered DUAL FREQUENCY SETUP screen. Press RETURN and EXIT to exit from the
parameter menu after the setting completed.

Step Function Parameter Unit Remark
Setting
1 PARAMETER1 Ls
2 PARAMETER?2 Q
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3 | CKT(S/P) SERIAL
4 | SPEED SLOW
5 | LOAD CORR. ON

Table 5-9 DUAL FREQUENCY DISPLAY SETUP

O ©

(8) Press EXIT to exit or [MEAS. DISPLAY] key to return to DUAL FREQUENCY DISPLAY
screen after the setting of DUAL FREQUENCY SETUP function is completed. Select
PAGE interface again and press LIMIT SETTING function key.

DUAL FREQUENCY DISPLAY

PAGE' EDIT
SETUP __ Press this key to perform LIMIT SETTING function.
LIMIT SETTING

CORRECTION

TOTAL STORE / RECALL
o |

(9) It enters DUAL FREQUENCY DISPLAY LIMIT SETTING screen, set parameter setting in
Table 5-8 Parameter setting of 290nH GOLDEN SAMPLE to test item 1~2.

@ (2PARA2/ 3P1+P2/ 1.PARA )

RETURN

The detail settings in the table are as the following.

COMP. setting
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Use the direction key of (B E EI EI) on DISPLAY UNIT to move the cursor to COMP.
column of testitem 1. The compare primary/secondary parameter (P1+P2) is enabled, test
item 2 also be operated by the same method. Press RETURN key and exit from the
parameter menu after the setting is completed.

— Press this key to enable compare primary/ secondary
parameter (P1+P2).)

. — Press this key to return to the previous selection.
©@(2PARA2/3P1+P2/ 1:PARA1 ) RETURN

FREQ. setting

Use the direction key of (). 7], [4] [®}) on DISPLAY UNIT to move the cursor to FREQ.
column of testitem 1. The test item 1 is set to 1MHz and the test item 2 is inputted to 10MHz
by the same method. Press RETURN key and exit from the parameter menu after the
setting is completed.

DUAL FREQUENCY LI

10.00M

Gl W
00

8.000M

1.000M

@ ( 1.000kHz ~ 10.00MHz )|

RETURN

RANGE setting
Please switch RANGE MODE at right menu of window from AUTO to HOLD, meanwhile the
font on RANGE column will be changed from black can’t be entered to white can be entered.

Use the direction key of (E| El , EI) on DISPLAY UNIT to move the cursor to RANGE
column of testitem 1. The test item 1 is set to 10Q and the test item 2 is inputted to 30Q by
the same method. Press RETURN key and exit from the parameter menu after the setting is
completed.
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Y LIMIT SETTING

INPUT MODE G oW INPUT MODE

CLEAR ALL CLEAR ALL

LIMIT MODE LIMIT MODE e

ABS ABS

RANGE MODE MODE
AUTO Ol

@ (-1000T ~ 10007 ) @ (-1000T ~ 1000T )

6:1000

Press this key to return to the previous selection.
@ (61002 0Q )

P1 STD setting

Use the direction key of (E E| El EI) on DISPLAY UNIT to move the cursor to STD
column of testitem 1. The test item 1 is set to 296nF and the test item 2 is inputted to 288nF
by the same method. Press RETURN key and exit from the parameter menu after the
setting is completed.

CLEAR ALL

LIMIT MODE

RANGE MODE
HOLD

Press this key to return to the previous selection.
@ (-1000T ~ 10007 )

P1 HIGH/LOW setting
Please switch LIMIT MODE at right menu of window from ABS to % that makes HIGH/LOW

column for setting +%. Use the direction key of (E' El El EI) on DISPLAY UNIT to
move the cursor to P1 HIGH column of testitem 1. The test item 1 is set to 2% and the test
items 2 is inputted to 2% by the same method. Press RETURN key and exit from the
parameter menu after the setting is completed.
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=]
T —
CLEAR ALL 0 {=—1
e A — (-
R, —— |
—[]
—[=]

@ (-999999°

P2 STD setting

Use the direction key of (B E E| EI) on DISPLAY UNIT to move the cursor to P2 STD
column of testitem 1. The test item 1 is set to 0.55 and the test item 2 is inputted to 4.45 by
the same method. Press RETURN key and exit from the parameter menu after the setting is
completed.

4.44000

4.35000

'Q

RETURN R —

@_ Press this key to return to the previous selection.

P2 HIGH/LOW setting

Use the direction key of (B E E| EI) on DISPLAY UNIT to move the cursor to P2 HIGH
column of testitem 1. The testitem 1 is set to 5% and the test items 2~3 are inputted to 5%
by the same method. Press RETURN key and exit from the parameter menu after the
setting is completed.
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=11

INPUT MODE —
o =
CLEAR ALL 0 1
LIMIT MODE ‘ — :

RANGE MODE

@ (-9999.99% ~ 9999.99% )

@ (-9999.99% ~ 99

RETURN

(10)Use the direction key of (El El El EI) on DISPLAY UNIT to move the cursor to the 2"
HIGH column of FORMULA test item. Set the test item 1 to 10% and click to
exit from parameter menu.

INPUT MODE
SINGLE

6o ~ 9999.99% )

(11)Press EXIT to exit or [MEAS DISPLAY] key to return to DUAL FREQUENCY DISPLAY
screen after the setting of LIMIT SETTING function is completed. It switches the
interface to EDIT and sets LOAD CORR. to ON. Press [START] key to start measuring
after the DUT is placed.
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s Q
0.29589u 0.55057
0.28875u 4,45094

—(o
LOAD CORR “
oN

CLEAR COUNT

| TOTAL

] TRIGGER
INT
J

" SPEED
SLOW

Note (1) The texts of FREQ. and LEVEL columns in DUAL FREQUENCY DISPLAY
are yellow font thus it represents the test item in conformity with load
correction setting.

(2) Primary/secondary parameter, test frequency and range setting in SETUP
and LIMIT SETTING function of PAGE interface should be the same as load
correction setting that the function can be work. Otherwise, the load

correction function will be lost.
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6.

6.1

Specification

HANDLER Interface

HANDLER Interface

6.1.1 Driving Capability

It provides external DC source to +Vext terminal with input voltage range +5V~+24V while
Use GND pin for low voltage terminal of external DC

executing automated measurement.
voltage input & input/output signal.
5mA. Please follow +Vext supply voltage to select appropriate current limiting resistor.

6.1.2 Pin Assignment

The maximum output current of output signal terminal is

Pin No.| Signal Input/ Output Description
External DC voltage input, the range is between
119 | VEXT ] +5Vdc~+24Vdc.
2,20 +5V Output (O/P) |Internal DC voltage +5V
It turns from HIGH to LOW when external input is
17 [EXT Input (I/P) |START signal. The detail description as Figure 6-1
shows.
15, 18, GND ) It is the low voltage terminal for external DC voltage
30, 36 input and input/output signal.
21,35 | COMMON - Internal power grounding terminal
5 BIN1 Output (O/P) _BIN 1, primary parameter test value is within BIN 1
judgment range.
6 BIN? Output (O/P) BIN 2, primary parameter test value is within BIN 2
judgment range.
7 BIN3 Output (O/P) _BIN 3, primary parameter test value is within BIN 3
judgment range.
8 BIN4 Output (O/P) BIN 4, primary parameter test value is within BIN 4
judgment range.
9 BINS Output (O/P) _BIN 5, primary parameter test value is within BIN 5
judgment range.
10 BING Output (O/P) BIN 6, primary parameter test value is within BIN 6
judgment range.
11 BIN7 Output (O/P) _BIN 7, primary parameter test value is within BIN7
judgment range.
12 BINS Output (O/P) BIN 8, primary parameter test value is within BIN 8
judgment range.
13 BIN OUT | Output (O/P) _BIN OUT, primary parameter test value isn’t in all
judgment specifications.
29 AGO Output (O/P) E’zar:]rggry parameter test value is within judgment
23 ANG Output (O/P) rPar:]ng;ztry parameter test value isn’t within judgment
24 AHI Output (O/P) Primary parameter test value is over high limit of

judgment range.
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Primary parameter test value is below low limit of

25 ALO Output (O/P) |.
judgment range.

26 B GO Output (O/P) 2ei]zoendary parameter test value is within judgment

27 B NG Output (O/P) rSaenc;]oendary parameter test value isn’t within judgment

o8 B HI Output (O/P) _Secondary parameter test value is over high limit of
judgment range.

o9 BLO Output (O/P) _Secondary parameter test value is below low limit of
judgment range.

31 GO Output (O/P) P_rlmar_y and secondary parameter test value are all
within judgment range.

32 NG Output (O/P) _Elther primary or secondary parameter isn’t in
judgment range.

16 ACQ Output (O/P) End of the analog sampling. The DUT can be
moved.

3 EOT Output (O/P) |End of test.

Table 6-1 1/0O Interface Control Signal Table
6.2 Example of External Control Circuit

HANDLER control interface mainly includes two types - Input Port (I/P) and Output Port (O/P).

6.2.1 HANDLER Control Interface- Input Port (I/P)

Example of Input Port (I/P) circuit applies the general connection as Figure 6-1 Example of

/EXT Control Circuit shows.
as an example.

Take control circuit application of external input START signal
The trigger is done when external input START signal trigger activating

(/EXT is Low) and the optical coupler inside of the machine is ON. The inner action principle

transmitted control signal of conduction state is through optical coupler.

The level is LOW

when it is with action and the level is High when it is without action.

~_

v

R

Handler Interface

DC Supply
o @
Rs-ext \—
GND Vs=t+5Vdc~+24Vde
Is
Vb Rs-ext Is

+5V 0.4KQ SmA

—LI_ +24V 4.2KQ SmA
Switch
GND

Figure 6-1 Example of /EXT Control Circuit
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6.2.2 HANDLER Control Interface - Output Port (O/P)

Example of Output Port (O/P) circuit applies the general connection as Figure 6-2 Example of
HANDLER Interface Output Circuit shows. The typical lo currentis 5mA. The selection of
external resistance (Ro-ext) will be varied by external DC voltage source Vs. Take +5Vdc
and +24Vdc as example in below figure, the selected resistances are 1kQ and 4.8kQ.

_DC Supply
@ ®
11050 R G
0-ext ND
Handler Interface Io l Vs=+5Vde—+24Vde
Optical li !
ptical coupling s -
Vb Ro-ext lo
+5V 1KQ SmA
+24V 4.8KQ SmA

Figure 6-2 Example of HANDLER Interface Output Circuit

6.3 Corresponding Mode and Sequence of
HANDLER Control Interface

The meter includes four modes ofLCR MODE, LCRZ SCAN MODE, BIAS SCAN MODE and
PARAMETER SWEEP MODE for selection. PARAMETER SWEEP MODE is only for
401-dot scanning mode but not provide signal action for judgment. Other modes
corresponded to HANDLER control interface will be explained in the sections below.

6.3.1 HANDLER Control Interface in LCR MODE

LCR MODE includes two judgment modes: LIMIT TEST and BIN SORTING TEST. The
relation between Display Unit and HANDLER are described as follows.

LIMIT TEST display screen:
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LCR DISPLAY

PAGI EDIT

DISPLAY MODE
JUDGMENT

A
CLEAR COUNT

| [ Low [ PAss HIGH 1\ oap cormect

PARA 1[0 0 0 ot
PaRA2| 0 | o | o |
L ez
I O T

BIN MODE
OFF

Reference table of LIMIT TEST display screen and HANDLER interface as below shows.

LIMIT TEST
LIMIT TEST Display Screen | HANDLER Interface Remark
PARA.1 LOW ALO
PARA.1 PASS A GO

PARA.1 HIGH AHI

Display unit is without
- ANG display. Users can control
it by HANDLER interface.

PARA.2 LOW BLO
PARA.2 PASS B GO
PARA.2 HIGH B HI

Display unit is without
- B NG display. Users can control
it by HANDLER interface.

PASS GO

FAIL NG

Users refer the table above to design control method required.

BIN SORTING TEST display screen:

LCR DISPLAY

PAGE _:]

DISPLAY MODE  —
. JUDGMENT :]
CLEAR COUNT S— [:]

BNT [ o T BN5 [0 |

BNZ | 0 | BN [ 0 |
| BN3 [ o | BN7 | 0 |LOADCORRECT —_—

BN4 | 0o [ BN8 [ 0 |OFF [:]
[Axour | o | ®ewour | o |
_—_ LIMIT MODE e — :]

BIN MODE
ABS —[]

Reference table of BIN SORTING TEST display screen and HANDLER interface as below
shows.

BIN SORTING TEST
BIN SORTING TEST Display Screen | HANDLER Interface Remark
AUX OUT BINO
BIN1 BIN1
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BIN2 BIN2
BIN3 BIN3
BIN4 BIN4
BINS BINS
BING BING
BIN7 BIN7
BIN8 BIN8
BIN OUT BIN OUT
PASS GO

FAIL NG

Users refer the table above to design control method required.

Sequence of control interface:
The mainly external action sequence under the circumstance of fast measurement speed and
10MHz test frequency. To enable [LOCK] key function on display unit is required.

| rs !

[EXT

\4 Y

an PTlJ
ACQ v

} T2 J‘ T3 }
EOT \

s

Data Previous Data Valid >< Data Valid

Signal descriptions in FAST measurement speed are as the following:
T1: Pulse width of trigger signal: 2ms (Typ.)

T2: Measurement delay time: 4ms (Typ.)

T3: ADC measurement completion time: 11ms (Typ.)

T4: Data invalid: 1ms (Typ.)

T5: Measurement interval time: Longer than 20ms

Data: It includes judgment signals of BINO~BINS, BIN OUT, GO, NG, etc.

Note  : ADC measured completion time is varied by different measurement speed. The
: measurement time under typical various measurement speeds (Typ.) are as the
: following.

Measurement Speed Measurement Time
FAST 11ms
MEDIUM 180ms
SLOW 360ms

6-5
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6.3.2 HANDLER Control Interface in LCRZ SCAN MODE
The signal of LCRZ SCAN MODE can be judged to be PASS or FAIL.

LCRZ SCAN DISPLAY

CORRECTION

PASS FAIL TOTAL STORE / RECALL
[ o [ o [ 0o |——

Reference table of LCRZ SCAN MODE display screen and HANDLER interface as below
shows.

BIN SORTING TEST
LCRZ SCAN MODE Display Screen | HANDLER Interface Remark
PASS GO
FAIL NG

Users can refer the table above to design control method required.

Sequence of control interface:
The mainly external action sequence under the circumstance of fast measurement speed and
10MHz test frequency. To enable [LOCK] key function on display unit is required.

1: Te J

[EXT
w T
Y
Ts
n
I e s | I
ACQ Y Y

I
EOT — 83 Y
s

Data Previous Data Valid X Data Valid

Descriptions for various signals are as the following:

T1: Pulse width of trigger signal: 2ms (Typ.)

T2: Measurement delay time: 4ms (Typ.)

T3: ADC measurement completion time: 17ms (Typ.)

T4: Data invalid: 1ms (Typ.)

T5: Scan completed time at a time: T5 X n(count) measurement time

T6: Measurement interval time: It is varied by scan count.

Data: It includes judgment signals of AGO, ANG, AHI,ALO, B GO, B NG, B HI, BLO, GO
and NG.
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6.3.3 HANDLER Control Interface in BIAS SCAN MODE
The signal of BIAS SCAN MODE can be judged to be PASS or FAIL.

BIAS SCAN DISPLAY

([ mea [ am [ w0 | a0 |
I R R

CORRECTION

PASS FAIL TOTAL | STORE/RECALL
L o | o [ o @j—

Reference table of BIAS SCAN MODE display screen and HANDLER interface as below
shows.

BIN SORTING TEST
BIAS SCAN MODE Display Screen HANDLER Interface Remark
PASS GO
FAIL NG

Users can refer the table above to design control method required.

Sequence of control interface:

BIAS SCAN MODE in the meter should be connected to 1320 DC bias current source and it
sets the required current stable time. For more detail description, please refer 1320 user’s
manual.
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7.1

SCPI Command

SCPI Command

Data Format

Frequently used symbols are given as below table.

Name [Symbol Description
Angle The item in angle brackets is parameter format abbreviation.
< > |Ex.: INPut[:STATe] <Boolean> indicates that the command can
brackets :
accept the parameter with Boolean format.
Straight line | Straight line separates the parameters which can be replaced.
Square The item in square brackets is a selection one.
brackets [ ] Ex.: INPut[:STATe] <Boolean> indicates that STATe can be omitted.
Curly bracket indicates that the parameter can be repeated.
Curly <A> {<, B>} is noted at the right column which indicates parameter “A”
brackets t 1 to be inputted, whereas parameter “B” can be omitted or input for once
or several times.

The parameter format abbreviation can be accepted by the command are given as below

table.

Parameter
Format
Abbreviation

Description

Example

The character parameter is with long/short two kinds of

format. The written method is the first half with
Character |uppercase character and the seconq half with lowercase MAXIMUM, MAX
parameter |character. The lowercase omitted is short format. For
example, long format of MINimum parameter is MINIMUM
and short format is MIN.
The value is without a decimal point. The decimal point is
NR1 at the right side of the last significant figure. 123, 0123
NR2 The value includes decimal point. 12.3,0.123
NR3 The value includes decimal point and exponent. 1.23E+2
NRf Flexible decimal format, NR1, NR2 and NR3 are included. 12233;Elfég’
Expanded decimal format, NRf , MINimum and MAXimum |123, 12.3,
NRf+ are included. MINimum and MAXimum are minimum and|1.23E+3, MIN,
maximum limit of the parameter. MAX
Boolean Boolean variable. It can accept character format of ON, ON. 1, OFF, 0

OFF and digital format of 1 (ON), 0 (OFF).

7-1
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All commands and response messages are transmitted in ASCII code format. Before
sending the new command, the response message needs to be read totally. Otherwise, the
remaining response message will be disappeared and a query interrupted error will be
generated.

Every program message needs to add termination character at last, it represents to end
program message. The termination character is ASCII new line character (line feed), ASCII
code byte is OAh (line feed). The device response message will use OAh as the end of
response message.

7.2 Command List

7.2.1 |EEE-488.2

*CLS
*ESE <NR1>
*ESE?
*ESR?
*IDN?
*OPC
*OPpC?
*RST
*SRE <NR1>
*SRE?
*STB?
*TRG

7.2.2 SCPI

7.2.2.1 LCR METER

:ABORt

:CALCulate{1l]|2}

| -——:FORMat {REAL |MLINear |LP|LS|CP|CS|RS|RP|ZS|YP|
IMAGinary|PHASe|D|Q|GP|RS|XS}

| -—-:COUNt

|---|---:CLEar

|---:LIMit subsystem

| -—-|---:BEEPer

|---|--—-]---:CONDition {FAIL|PASS}

|-==|-——-]---[:STATe] <Boolean>

|-==|---:LOWer

|-—=|-=-=|---[:DATA] <NRf+>

|-——|---:MODE { ABS(0) | PCNT (2) }

|---|---:STATe <Boolean>

|-==|--=|---:MODE {OFF (0) | ABS (1) |DEV(2) |PCNT (3)}

| -==|---:UPPer

|-—=|-=-=|---[:DATA] <NRf+>

|---]---:MATH

|---|---|---:EXPRession

|--=-|---|---|---:CATalog?

|--=|--=|---|---:NAME {DEV|PCNT}

|-—=|--=|---:STATe <Boolean>

| -——:PATH?

:CALCulate3

|---:LIMit subsystem

| -==|---:LOWer

|-==]===]=--=[:DATA] <NRf+>

|-—-|---:UPPer

|-==|---|---[:DATA] <NRf+>



:CALCulate{4]|5}

| -—-:MATH

|-—=|---[:STATe] <Boolean>
:DISPlay

| === [:WINDow]

| === |---:PAGE <NR1>

|-—=-|---|---:MODE <NRI1>

:DATA

|---[:DATA] REF{1]2]|3},<NRf>
|---[:DATA]? {REF1|REF2|REF3|ZS|PHASE|IMON |VMON}
:FETCh?

:INITiate

| -—=:CONTinuous <Boolean>
|-—-[:IMMediate]

[ :SENSe]

| -—--:AVERage

|-==|---:COUNt <NR1>

| -—-:CORRection

|---|---:COLLect

|===|--=|---[:ACQuire] STANdard{1|2]3|4]5}
| ———:LOAD

|-—=|---:CORRection <Boolean>

| ---:FIMPedance

|-—-|---:APERture {FAST|MEDIum|SLOW}

| -———|---:RANGe

|-—=|-=-=|---:AUTO <Boolean>
|-—=|-=-=|--=-[:UPPer] {<NR1>|UP|DOWN }
| -—-:FUNCtion

| === |---[:0N] {FIMPedance |FADMittance}
:SOURce

| -—=-:FREQuency

|——=|-==[:CW] <NRf+> [HZ|KHZ|MHZ]

| ---:VOLTage

|-—=|---[:LEVel]
|-==|-=-=-|---[:IMMediate]
|-—=|-==|---|---[:AMPLitude] <NRf+> [MV|V]
| -—-:BIAS

| -——|---:CURRent <NRf+> [MA|A]
|-——=|-=-=|---[:STATe] <Boolean>
|-==|---]---:EXTernal < NRI1>
|-—-|---:VOLTage

|-—=|-=-=|--= [:STATe] <Boolean>
:SYSTem

| -—--:BEEPer

|-==|---[:IMMediate]

| -——:STATe {OFF (0) | SMALL1 (1) | LARGe (2) }
| =———:ALARm {PULSe (0) |[CONTinuous (1) }

| ———:SOUNd {PASS|FAIL}

| -—-:CONSt {0 (OFF) |1(100Q) |2 (25Q) }

| -——-:DCR

|-—=|-=-=[:LEVel] {NORMal (0) | SMAL1 (1)}
| -—-:LFRequency {0 (60HZ) |1 (50HZ) |2 (NA) }
| -=-:KLOCk?

| -—-:AREPort <Boolean>

| -—-:HANDler

|-==|---[:JUDGment] {0 (HIGH) |1 (LOwW) }
| ---:VERSion?

| -——:PRESet

| -—-:ERRoOT?

| ---:USER

| === |---:PASSWORD <Boolean>

| -—-:LANGUAGE {0 (ENGLISH) )}

| -—-:TRIGger

|---|---:DELay <NR1>

| -—-:AVERage

|-—=|-=-=-:TIME <NR1>

| -—-:DELay

|-——=|---:TIME <NR1>

| ——-:MEAS

| === |--=-[:UNIT]

|--—|--=-|---:IDN?

:TRIGger

| -==-[:IMMediate]

|---:DELay <NR1>

| ———:SOURce { INTernal (0) | MANual (1) |EXTernal (2) |BUS(3) }

SCPI Command
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:BINNing

|-==[:STATe] <Boolean>

|-—=|---:MODE {OFF (0)| ABS (1) |DEV(2) |PCNT (3) }
| =—-:MODE { ABS(0) |PCNT (2) }

|-=--:LIMit

|-==|---:UPPer

|-==|---]---:BIN{1~8} <NRf>
|-—=]--=1---:AUX <NRf>
|-=—=|---|---:AUX2 <NRf>
|-—=|---:LOWer
|-==|--=]---:BIN{1~8} <NRf>
|-—=]-—-=1---:AUX <NRf>
|-=—=|---|---:AUX2 <NRf>
|---|---:NOMInal
|-==|--=]---:BIN{1~8} <NRf>
|===I-==1-==:AUX <NRf>
|-=—=|---|---:AUX2 <NRf>

| ---:RESU1t?

| ---:COUNt

|-==|-==[:DATA]? [{<NR1>|TOTAL|ALL}]
|---|---:CLEar

:STATus

| -———:0PERation
|--=-|---:CONDition?
|---|---:ENABle <NR1>
|-=-|---:ENABle?
|--=|---[:EVENt]?
|-—-|---:NTRansition <NR1>
|---|]---:NTRansition?
|---|---:PTRansition <NR1>
|---|---:PTRansition?
|-—-|---:PRESet

| -—-:QUEStionable
|-==|---:CONDition?
|---]---:ENABle <NR1>
|---|---:ENABle?
|-==]---[:EVENt]?
|---|---:NTRansition <NR1>
|-——|---:NTRansition?
|-—-|---:PTRansition <NR1>
|---|---:PTRansition?
|---|---:PRESet

:MEMory

| -=-:SYNC

7-4



SCPI Command

7.2.3 STATUS Configuration

OPERation Status
Conditio  Filter Event Enable

: (0] (0] (0] (0]
) 1 1 1 1
. 2 2 2 2
Measing 3 3 3 3
i 4 4 4 4
Waiting for TRIGger
g gel 5 5 5 5
* 6 6 6 6
* 7 7 7 7
g | ] |
ueue
* 10 10 10 10 Q
* 11 11 11 11
* 12 12 12 12
* 13 13 13 13
* 14 14 14 14
L15] L1151 151 L15]
Service
Standard Event Status Status - Request
Byte Enable
Event  Enable * — o]
Operation Complete o] o] : 1 1
Request Control 1 1 —H2|—2
Query Error > > MAY— 3 |— 3
Device Dependent Error 3 3 4 4
Execution Error &) ROS— 5 5
4 4 <
Command Error 5 5 6 6
User Request 6 6 7 7
Power On 7 7 _ .

Questionable Status
Conditio  Filter Event Enable

CAN Commuication
=r@AN Checksum Erro
External BIAS. Not Connectedr
External BIAS. POWER OF
External BIAS. ISRC Errdf

*

*

LR I T S I I I

.
|U.|_wa._‘o(.Om\l®U'l-l>wl\Jl—\O|

e el el = 5
|mbw,\,,_\ooooxlc>o14>wmn—\o|
e el el el =
|mbw,\,,_\ooooxlc>o14>wmn—\o|
PR RRP PR
|mthHo«>oo\|mmJ>wmp—-o|

Note: * is Not Used

7.2.3.1 How to Use STATUS to Get Operated Once Complete

Measurement

1. STAT:OPER:PTR 32
2. STAT:OPER:EVENt? : It clears EVENT.
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7.2.3.2 How to Use STATUS to Get Measures Status in System from

7.2.3.3 How to Use STATUS to Get Occurred Communication Error

3. TRIG ; It operates the measurement.

4. STAT:OPER:EVENt? ; Itindicates to operate complete measurement for once

until the returned 32 is read.

Idle

1. STAT.:OPER:PTR 16

2. STAT:OPER:EVENTt? : It clears EVENT.

3. TRIG ; It operates the measurement.

4. STAT.:OPER:EVENt? ; Itindicates the system to enter measures status from idle

status until the returned 16 is read.

In System

1. STAT:QUES:PTR 3
2. STAT:QUES:EVENt? ;Itclears EVENT.

3. TRIG ; It operates the measurement or gives other commands

on the system to set parameter.

4. STAT:QUES:EVENt? ; Itindicates communication error occurred in system

when the return value isn’t equal to O.

7.2.4 Command Description

7.2.4.1 Common Command

7-6

*CLS

It clears status data, actions need to be executed as the following.
® Clear error queue

® Clear standard event status register

® Clear status byte register

® Clear operation event register

Set command format: *CLS

*ESE

It sets standard event status enable register.
Set command format: *ESE <NR1>
Parameter: 0~255.

Query command format: *ESE?

Return data: <NR1>

*ESR?

It queries standard event status register, clear the register after executed.
Query command format: *ESR?

Return data: <NR1>
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*IDN?

It queries the device basic data. The return data is separated by comma, four fields
are manufacturer, device model, serial number or 0, firmware version.

Query command format: *IDN?

Return data: manufacturer, model Number, serial number or O, firmware revision

*OPC

Operation completion command. When *OPC command is performed and all
operations are completed, OPC bit (bit 0) of standard event status register will be set.
Set command format: *OPC

*OPC?

It queries operation completion command. When *OPC command is performed and all
operations are completed, 1 will be returned.

Query command format: *OPC?

Return data: 1

*RST

It enforces ABORt command.

It clears setting data to return to booting status (status return register not included).
Device reset command, actions need to be executed as the following.

® ABORt

® Clear measurement data

® Clear DEVIATION data

® Clear CORRECTION data

Set command format: *RST

*SRE

It sets service request enable register.
Set command format: *SRE <NR1>
Parameter: 0~255.

Query command format: *SRE?
Return data: <NR1>

*STB?

It queries service request status register.
Query command format: *STB?

Return data: <NR1>

*TRG

It executes Trigger action, this command can be accepted only when TRIG:SOUR
command is set to BUS.

Set command format: *TRG

7.2.4.2 LCR METER Command Set

ABORt Subsystem

ABORt

It resets Trigger system to idle status and stops measurement. The command doesn’t
change INITiate:CONTinuous status. If INITiate:CONTinuous is set to ON thus Trigger
system will exit from idle status to enter to continuous Waiting-for-Trigger status.
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Set command format: ABORt

CALCulate Subsystem

CALCulatel:FORMat {REAL|MLINear|LP|LS|CP|CS|RS|RP|ZS|YP|DCR }
CALCulatel:FORMat?

It sets or queries measurement primary parameter at present.

Set parameter: {REAL|MLINear|LP|LS|CP|CS|RS|RP|ZS|YP|DCR }
Return parameter: {REAL|MLINear|LP|LS|CP|CS|RS|RP|ZS|YP|DCR }

Description:
REAL Real part of impedance
MLINear  Absoulte value of impedance
LP Equivalent parallel capacitor
LS Equivalent series inductance
CP Equivalent parallel capacitor
CSs Equivalent series capacitor
RS Equivalent series resistance
RP Equivalent parallel resistance
ZS Equivalent series impedance
YP Equivalent parallel admittance
DCR DC resistance

Set command example: CALC1:FORM LP
Query command example: CALC1:FORM?
Return data example: LP

CALCulate2:FORMat {IMAGinary|PHASe|D|Q|GP|REAL|RS|XS|QR}
CALCulate2:FORMat?
It sets or queries measurement secondary parameter at present.
Set parameter: {IMAGinary|PHASe|D|Q|GP|REAL|RS|XS|QR}
Return parameter: {IMAGinary|PHASe|D|Q|GP|REAL|RS|XS|QR}
Description:

IMAGinary Imaginary part of impedance

PHASe Phase angle

D Loss factor

Q Quiality factor

GP Equivalent parallel conductance

REAL Real part of impedance

RS Equivalent series resistance

XS Series equivalent value of imaginary part
QR Quiality factor & equivalent series resistance

Set command example: CALC2:FORM D
Query command example: CALC2:FORM?
Return data example: D

CALCulate{1]2}: LIMit: BEEPer: CONDition {FAIL|PASS}
CALCulate{1|2}: LIMit: BEEPer: CONDition?

It sets or queries output definition of comparator result beeper.
Set parameter: {FAIL|PASS}

Return parameter: {FAIL|PASS}

Description:
FAIL The beeper is activated when comparison result is FAIL.
PASS The beeper is activated when comparison result is PASS.

Set Syntax: CALC1:LIM:BEEP:COND FAIL
Query Syntax: CALC1:LIM:BEEP:COND?

7-8



SCPI Command

Return Data: O

CALCulate{1]|2}:LIMit:BEEPer[:STATe] {OFF|{ON|SMAL}|LARG]0|1|2}
CALCulate{1]|2}:LIMit:BEEPer[:STATe]?
It sets or queries comparator result of beeper output.
Set parameter: {ON|OFF|1|0}
Return parameter: {0|1}
OFF(0) It disables the beeper.
ON (1) It enables the beeper (small).
SMAL (1)1t enables the beeper (small).
LARG (2) It enables the beeper (large).
Set Syntax; CALC1:LIM:BEEP OFF
Query Syntax: CALC1:LIM:BEEP?
Return Data: O

CALCulate{1|2}:COUNt:CLEar

It clears count result of comparator.

Set parameter: None

Return parameter: None

Set command format: CALCulate1l:COUN:CLE

CALCulate{1]2}: LIMit: LOWer[: DATA] {<numeric_value>|MAXumum|MINimum}

CALCulate{1]2}: LIMit: LOWer[: DATA]?

It sets or queries lower limit of comparator.

Set parameter: {Lower limit [MAXimum |[MINimum }

Return parameter: Lower limit, format is < NR3 >

Description:
(DEV) value denotes lower limit should between -1.0000e+15~+1.0000e+15
that can direct give the command of MAXimum (1.0000e+15) or MINimum
(-1.0000e+15).
(PCNT) value denotes lower limit should between -9.99999e+3~
+9.99999¢e+3 that can direct give the command of MAXimum (-9.99999¢e+3)
or MINimum (-9.99999e+3).

Set syntax: CALC1:LIM:LOW -1.0000e+15

Query syntax: CALCL1:LIM:LOW?

Return data: -1.0000e+15

CALCulate{1]2}: LIMit: MODE {ABS|PCNT}

CALCulate{1]2}: LIMit: MODE?

It sets or queries higher/lower limit mode of comparator.

Set parameter:
ABS Higher/lower limit value is in ABS mode.
PCNT Higher/lower limit value is in PCNT mode.

Return parameter: {ABS|PCNT}

Set command example: CALCulatel:LIMit:MODE PCNT

Query command example: CALCulatel:LIMit:MODE?

Return data example: PCNT

CALCulate{1]2}: LIMit[: STATe] {ON|OFF|1|0}
CALCulate{1|2}: LIMit[: STATe]?
It sets or queries if the comparison function is activated.

Set parameter: {ON(1) |OFF(0)}
Return parameter: {0|1}
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Description:
ON (1) It enables comparison function.
OFF (0) It disables comparison function.

Set syntax: CALC1:LIM:STAT ON
Query syntax: CALC1.LIM:STAT?
Return data: 1

CALCulate{1]|2}: LIMit: STATe:MODE {OFF|ABS|DEV|PCNT|0|1|2|3}
CALCulate{1]2}: LIMit: STATe:MODE?

It sets or queries comparison function.

Set parameter: {OFF|ABS|DEV|PCNT|0|1|2|3}

Return parameter: {OFF|ABS|DEV|PCNT}

Description:
OFF (0) It disables comparison function.
ABS (1) It enables comparison function. (ABS mode)
DEV (2) It enables comparison function. (DEV mode)

PCNT (3) It enables comparison function. (PCNT mode)
Set syntax: CALC1:LIM:STAT OFF
Query syntax: CALC1:LIM:STAT?
Return data: O

CALCulate{1|2}: LIMit: UPPer[: DATA] {<numeric_value>MAXumum|MINimum}

CALCulate{1]2}: LIMit: UPPer[: DATA]?

It sets or queries upper limit of comparator.

Set parameter: {Upper limit [MAXimum |[MINimum}

Return parameter: Upper limit, format is in < NR3 >.

Description:
(DEV) value denotes upper limit should between -1.0000e+15~
+1.0000e+15 that can direct give the command of MAXimum (1.0000e+15)
or MINimum (-1.0000e+15).
(PCNT) value denotes upper limit should between -9.99999e+3~
+9.99999¢e+3 that can direct give the command of MAXimum (-9.99999¢e+3)
or MINimum (-9.99999e+3).

Set syntax: CALC1:LIM:UPP -1.0000e+15

Query syntax: CALC1:LIM:UPP?

Return data: -1.0000e+15

CALCulate{1]|2}: MATH: EXPRession: CATalog?

It queries the parameter which can be used with the command of CALCulate{1|2}:
MATH: EXPRession: NAME.

Set parameter: None

Return parameter: Bias absolute value (DEV) or percentage (PCNT).

Query syntax: CALC1:MATH:EXPR:CAT?

Return data: DEV, PCNT

CALCulate{1|2}: MATH: EXPRession: NAME {DEV|PCNT}
CALCulate{1]|2}: MATH: EXPRession: NAME?

It sets or queries expression of comparator value.

Set parameter: {DEV|PCNT}

Return parameter: {DEV|PCNT}

Set syntax: CALC1:MATH:EXPR:NAME DEV

Query syntax: CALC1:MATH:EXPR:NAME?

Return data: DEV
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CALCulate{1]|2}: MATH: STATe {ON|OFF|1|0}
CALCulate{1|2}: MATH: STATe?
It sets or queries whether CALCulate {12} : MATH : EXPRession : NAME definition
operation is action or not.
Set parameter: {ON(1)|OFF(0)}
Return parameter: {1|0}
Description:
ON (1) Operation is activated.
OFF(0) Operation isn’t activated.
Set syntax: CALC1:MATH:STAT ON
Query syntax: CALC1:MATH:STAT?
Return data: 1

CALCulate{1]|2}: PATH?

It queries return sequence of CALCulate subsystem.
Set parameter: None

Return parameter: FORM, MATH, LIM

Query syntax: CALC1:PATH?

Return data: FORM,MATH,LIM

CALCulate3: LIMit: LOWer[: DATA] {<numeric_value>MAXumum|MINimum}

CALCulate3: LIMit: LOWer[: DATA]?

It sets or queries lower limit of comparator.

Set parameter: {Lower limit [MAXimum |MINimum}

Return parameter: Lower limit, format is in < NR3 >.

Description:
(DEV) value denotes lower limit should between -1.0000e+15~ +1.0000e+15
that can direct give the command of MAXimum (1.0000e+15) or MINimum
(-1.0000e+15).
(PCNT) value denotes lower limit should between -9.99999e+3~
+9.99999¢e+3 that can direct give the command of MAXimum (-9.99999¢e+3)
or MINimum (-9.99999e+3).

Set syntax: CALC3:LIM:LOW -1.0000e+15

Query syntax: CALC3:LIM:LOW?

Return data: -1.0000e+15

CALCulate3: LIMit: UPPer[: DATA] {<numeric_value>MAXumum|MINimum}

CALCulate3: LIMit: UPPer[: DATA]?

It sets or queries upper limit of comparator.

Set parameter: {Upper limit [MAXimum |[MINimum}

Return parameter: Upper limit, format is in < NR3 >.

Description:
(DEV) value denotes upper limit should between -1.0000e+15~
+1.0000e+15 that can direct give the command of MAXimum (1.0000e+15)
or MINimum (-1.0000e+15).
(PCNT) value denotes upper limit should between -9.99999e+3~
+9.99999e+3 that can direct give the command of MAXimum (-9.99999e+3)
or MINimum (-9.99999e+3).

Set syntax: CALC3:LIM:UPP -1.0000e+15

Query syntax: CALC3:LIM:UPP?

Return data: -1.0000e+15

CALCulate{4|5}:MATH[: STATe] {ON|OFF|1|0}

7-11



HF LCR Meter 1105X Series User’s Manual

CALCulate{4|5}:MATH[:STATe]?
It sets or queries if Vm/Im/Z-8 function is enabled.
Set parameter: {ON(1)|OFF(0)}
Return parameter: {1|0}
Description:
CALCulate4 It sets voltage (Vm) and (Im).
CALCulate5 It sets Z-0.
ON (2) It is enabled.
OFF(0) It is disabled.
Set syntax: CALC4:MATH:STAT ON
Query syntax: CALC4:MATH:STAT?
Return data: 1

DISPlay Subsystem

DISPlay[:WINDow]:PAGE <value>
DISPlay[:WINDow]:PAGE?
It sets or queries the display window.
Set parameter:
1 It enters LCR measurement window.
Return parameter: {0|1}
Description: 0 indicates it is not in LCR DISPLAY measurement window.
Set command example: DISP:PAGE 1
Query command example: DISP:PAGE?
Return data: 1

DISPlay[:WINDow]:PAGE:MODE <value>

DISPlay[:WINDow]:PAGE:MODE?

It sets or queries the mode for display window.
Set parameter:

0 NORMAL mode
1 JUDGMENT mode
2 SPECIAL mode

Return parameter: { 0|1]2 }

Set command example: DISP:PAGE:MODE 1
Query command example: DISP:PAGE:MODE?
Return data: 1

DATA Subsystem

DATA[: DATA] REF{1|2},<numeric_value>
It sets or queries the nominal value of primary parameter in COMPARE mode.
Set parameter:
REF1,numeric Nominal value of COMPARE primary parameter
REF2,numeric Nominal value of COMPARE secondary parameter
REF3,numeric Nominal value of COMPARE secondary parameter
Return parameter: None
Set syntax: DATA REF1,0.0009E-12

DATA[:DATA]?
It queries the nominal value of primary/secondary parameter (REF1 | REF2 | REF3) and
the measurements of relative parameter (ZS|PHASe|IMON|VMON).
Set parameter:
REF1 Nominal value of COMPARE primary parameter
REF2 Nominal value of COMPARE secondary parameter
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REF3 Nominal value of COMPARE secondary parameter
ZS It measures Zs value.

PHASe It measures phase angle.

IMON It measures current value.

VMON It measures voltage value.

The return value is 0 when Im / Vm /Z-8 Display function OFF.
Return parameter: It is numerical mode in the format of <NR3>.
Query syntax: DATA? REF1
Return data: 1.000

FETCh Subsystem

FETCh?
It fetches measurement result.
Return parameter: <STATE>,<DAT1>,<DAT2>,<CMP1> <CMP2>
Description:
<STATE> The measurement status is in the format of <NR1>.
0 Normal
1 Range error
4  Other error
<DAT1> Test value of primary parameter is in the data format of <NR3>.
<DAT2> Test value of secondary parameter is in the data format of <NR3>.

The following outputs will be included when comparator is enabled.

<CMP1> Comparison result of primary parameter
<CMP2> Comparison result of secondary parameter
0 No secondary parameter
1 Test value is within the range.
2 Test value is too high.
4 Test value is too low.

The following outputs will be included when BINNING is enabled.
<BIN> Sequence result is in the data format of <NR1>.
0 Secondary parameter FAIL
1~8 Primary parameter PASS, secondary parameter PASS
9 Primary parameter FAIL
Query syntax: FETC?
Return data: :0,1.314969e+00,1.176097e+02,9

FETCh?
It fetches measurement result when parameter 2 is Q+R.
Return parameter: <STATE>,<DAT1>,<DAT2>,<DAT3>,<CMP1>,<CMP2>,<CMP3>
Description:
<STATE> The measurement status is in the format of <NR1>.
0 Normal
1 Range error
4  Other error
<DAT1> Test value of primary parameter is in the data format of <NR3>.
<DAT2> Q test value of secondary parameter is in the data format of <NR3>.
<DAT3> R test value of secondary parameter is in the data format of <NR3>.

The following outputs will be included when comparator is enabled.

<CMP1> Comparison result of primary parameter
<CMP2> Comparison result of secondary parameter Q
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<CMP3> Comparison result of secondary parameter R
0 No secondary parameter
1 Test value is within the range.
2 Test value is too high.
4 Test value is too low.

The following outputs will be included when BINNING is enabled.
<BIN> Sequence result is in the data format of <NR1>.
0 Secondary parameter Q+R FAIL
1~-8 Primary parameter PASS, secondary parameter Q+R PASS
9 Primary parameter FAIL
<CMP2> Test result of secondary parameter Q
<CMP3> Test result of secondary parameter R
0 FAIL
1 PASS
Query syntax: FETC?
Return data: :0,1.314969e+00,1.176097e+02,9,0,1

INITiate Subsystem

INITiate: CONTinuous {ON|OFF|1|0}
INITiate:CONTinuous?
It sets or queries if initiate continuous the system.
It changes Trigger system to Waiting-for-Trigger status when the parameter is ON. The
system starts executing when receiving Trigger signal. It returns to Waiting-for-Trigger
status to wait the next Trigger signal when the execution is done.
Set parameter:
1 or ON ltinitiates continuous the system and sets Trigger to EXT mode.
0 or OFF It doesn't initiate continuous the system .
Return parameter: {0|1}
Set command example: INIT.CONT 0
Query command example: INIT:CONT?
Return data example: 0

INITiate[:IMMediate]
All sequences exit from idle status and enter initial status.
It changes Trigger system to Waiting-for-Trigger status. LIST sequence starts executing
when Trigger signal is received. It returns to Idle status when the execution is done.
Execute this command again is need that the next Trigger signal can be accepted.
Error message of -213,"Init ignored" will be generated when INITiate:CONTinuous is ON
or Trigger system isn’t in Idle status.

Set parameter: None

Return parameter: None

Set command example: INIT

SENSe Subsystem

[SENSe]:AVERage: COUNt <value>
[SENSe]:AVERage: COUNL?
It sets or queries average count.
Set parameter: 1~10, the format is <NR1>.
Return parameter: <NR1>
Set command example: AVER:COUN 1
Query command example: AVER:COUN?
Return data example: 1
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[SENSe]:FIMPedance:APERture {FAST(0)|MEDIum(1)|SLOW(2)}
[SENSe]:FIMPedance:APERture?
It sets or queries measurement speed.
Set parameter:

FASTor O Fast measurement
MEDIum or 1 Medium measurement
SLOW or 2 Slow measurement

Return parameter: {0|1|2}

Set command example: SENS:FIMP:APER FAST
Query command example: SENS:FIMP:APER?
Return data example: 0

[SENSe]:FIMPedance:RANGe:AUTO {ON|OFF|1|0}
[SENSe]:FIMPedance:RANGe: AUTO?
It sets or queries if auto range selection mode is enabled.
Set parameter:
1 or ON Auto range selection mode is enabled.
0 or OFF Auto range selection mode is disabled.
Return parameter: {0|1}
Set command example: FIMP:RANG:AUTO ON
Query command example: FIMP:RANG:AUTO?
Return data example: 1

[SENSe]:FIMPedance:RANGe[:UPPer] {<numeric_value>|UP|DOWN}

[SENSe]:FIMPedance:RANGe[:UPPer]?

It sets or queries measurement range.

Set parameter:
numeric  Measurement range 0~11 is in the format of <NR1>.
upP It switches to the previous range.
DOWN It switches to the next range.
LCR parameter measurement range:

100KOhm

30KOhm

10KOhm

3KOhm

1KOhm

3000hm

1000hm

300hm

100hm

30hm

10 10hm
11 300Mohm

DCR parameter measurement range:

100KOhm

10KOhm

1KOhm

1000hm

100hm

10hm

0.10hm

Return parameter: 0~11, the format is <NR1>.

Set command example: FIMP:RANG 1

©Coo~NOOUITAWNEO

Ok WNEFO
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Query command example: FIMP:RANG?
Return data example: 1

[SENSe]:FUNCtion[:ON] {FIMPedance|FADMittance}
[SENSe]:FUNCtion[:ON]?
It sets or queries measurement equivalent mode.
Set parameter:
FIMPedance Equivalent series mode
FADMittance Equivalent parallel mode
Return parameter: {FIMPEDANCE|FADMITTANCE}
Set command example: SENS:FUNC FIMP
Query command example: SENS:FUNC?
Return data example: FIMPEDANCE

[SENSe]:LOAD:CORRection {ON|OFF|1|0}
[SENSe]:LOAD:CORRection?
It sets or queries if LOAD CORRection function is enabled.
Set parameter:
1 or ON LOAD CORRection function is enabled.
0 or OFF LOAD CORREection function is disabled.
Return parameter: {0|1}
Set command example: SENS:LOAD:CORR ON
Query command example: SENS:LOAD:CORR?
Return data example: 1

SOURCce Subsystem

SOURce:FREQuency[:CW] <numeric_value>[HZ|KHZ|K|MA]
SOURce:FREQuency[:CW]?
It sets or queries AC output signal frequency.

Set parameter:
numeric It sets test frequency from 1kHz to 10MHz. The unit auto defines

as HZ if there is no unit in the command. The format is <NR3>.
MINimum  20Hz

MAXimum  10MHz
Return parameter: Return test frequency is in the format of <NR3>.

Set command example: SOUR:FREQ 10.0KHz
Query command example: SOUR:FREQ?
Return data example: 1.0E+4

SOURce:VOLTage[:LEVel][:IMMediate][:AMPLitude] <numeric_value>[MV|V]
SOURce:VOLTage[:LEVel][:IMMediate][:AMPLitude]?
It sets or queries amplitude level of AC output signal.

Set parameter:
numeric It sets test voltage from 0.01 to 5.0V. The unit auto defines as V if

there is no unit in the command. The format is <NR3>.
MINimum  0.01V

MAXimum 5.0V
Return parameter: Return output signal amplitude is in the format of <NR3>.

Set command example: SOUR:VOLT 1.0V
Query command example: SOUR:VOLT?
Return data example: 1.0E+0

SOURce:BIAS: CURRent: STATe {ON|OFF|1]0}
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SOURce:BIAS:CURRent:STATe?
It sets or queries if DC bias current is outputted.
Set parameter:
1 or ON Output DC bias current is enabled.
0 or OFF Output DC bias current is disabled.
Return parameter: {0|1}
Set command example: SOUR:BIAS:CURR ON
Query command example: SOUR:BIAS:CURR?
Return data example: 1

SOURce:BIAS:CURRent:EXTernal {0~15}
SOURce:BIAS:CURRent:EXTernal?
It sets or queries EXTERNAL BIAS connection status.
Set parameter:
1~15 EXTERNAL BIAS ON (1~15)
0 EXTERNAL BIAS OFF
Return parameter: {0|1}
Set command example: SOUR:BIAS:CURR:LINK ON
Query command example: SOUR:BIAS:CURR:LINK?
Return data example: 1

SOURce:BIAS:CURRent <numeric_value>[A]
SOURce:BIAS:CURRent?
It sets or queries DC bias current.
Set parameter:
numeric It sets DC bias current, 0~0.1A.
MINimum  0.00A
MAXimum  0.10A
Return parameter: Return DC bias current is in the format of <NR3>.
Set command example: SOUR:BIAS:CURR 0.1
Query command example: SOUR:BIAS:CURR?

SOURce:BIAS:CURRent:READY <numeric_value>[S]
SOURce:BIAS:CURRent:READY?
It sets or queries output stable time of DC bias current.
Set parameter:
numeric It sets output stable time of DC bias current, 0.0~100S.
MINimum 0.0S
MAXimum  100S
Return parameter: Output stable time of DC bias current is in the format of <NR3>.

Set command example: SOUR:BIAS:CURR:READY 0.1
Query command example: SOUR:BIAS:CURR:READY?

SOURce:BIAS:VOLTage:STATe {ON|OFF|1|0}
SOURce:BIAS:VOLTage:STATe?
It sets or queries if DC bias voltage is outputted when connecting DC voltage equipment.
Set parameter:
1 or ON Output DC bias is enabled.
0 or OFF Output DC bias is disabled.
Return parameter: {0|1}
Set command example: SOUR:BIAS:CURR ON
Query command example: SOUR:BIAS:CURR?
Return data example: 1
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SYSTem Subsystem

SYSTem:BEEPer[:IMMediate]
It enables the beeper immediately.
Set parameter: None
Return parameter: None
Set command format: SYST:BEEP

SYSTem:BEEPer:STATe {OFF|SMALI|LARGe}
SYSTem:BEEPer:STATe?
It sets or queries if the beeper is enabled.
Set parameter:
0 or OFF The beeper is disabled.
1 or SMALI The beeper is with small volume.
2 or LARGe The beeper is with large volume.
Return parameter: {0|1}
Set command example: SYST.BEEP:STAT SMAL
Query command example: SYST:BEEP:STAT?
Return data example: 1

SYSTem:ALARmM {PULSe(0)|CONTinuous(1)}
SYSTem:ALARM?
It selects the alarm sound of beeper. According to SYST:BEEP:SOUN to decide test
result PASS or FAIL in measurement screen.
Set parameter:
0 or PULSe The beeper is in pulse action.
1 or CONTinuous The beeper is in continuous action.
Return parameter: {PULS|CONT}
Set command example: SYST.:ALAR PULS
Query command example: SYST:ALAR?
Return data example: 0

SYSTem:SOUNd {PASS|FAIL}

SYSTem:SOUNd?
It follows measurement function to judge the result as PASS or FAIL to trigger the beeper.

Set parameter:

0 or PASS It enables the beeper to output PULSE or LEVEL when test
result is PASS.

1 or FAIL It enables the beeper to output PULSE or LEVEL when test
result is FAIL.

Return parameter: {PASS|FAIL}

Set command example: SYST:SOUN PASS
Query command example: SYST:BPPP:SOUN?
Return data example: PASS

SYSTem:CONSt <numeric_value>
SYSTem:CONSt?
It sets or queries output impedance mode.
Set parameter: Numeric is in the mode of <NR1>.
0 OFF mode is based on measurement range 100KQ, 10KQ, 1KQ, 100Q,

10Q and 1Q to switch output impedance.
1 100Q mode
2 25Q mode
Return parameter: {0|1|2}
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Set command example: SYST:CONS 0
Query command example: SYST:CONS?
Return data example: 0

SYSTem:DCR[:LEVel] {NORMal|SMALI}
SYSTem:DCRJ[:LEVel]?
It sets or queries measurement signal level of DCR.
Set parameter:
0 or NORMal Measurement signal of DCR is 200mA.
1 or SMALI Measurement signal of DCR is 20mA.
Return parameter: {0|1}
Set command example: SYST:DCR NORM
Query command example: SYST.DCR?
Return data example: 1

SYSTem:LFRequency {0|1|2}

SYSTem:LFRequency?

It sets or queries LCR power frequency.
Set parameter:

0 It sets power frequency to 60Hz.
1 It sets power frequency to 50Hz.
2 NA means ignore the influence of power frequency

Return parameter: {0|1|2}

Set command example: SYST.LFR 0
Query command example: SYST.LFR?
Return data example: 0

SYSTem:KLOCK?
It queries if 11050 key is locked.
Return parameter: {0|1}
0 The key isn’t locked.
1 The key is locked.
Query command example: SYST:KLOC?
Return data example: 1

SYSTem:AREPort {ON|OFF|1|0}
SYSTem:AREPort?
It sets or queries if auto report measurement under RS232 REMOTE status.

Set parameter:
1 or ON It auto reports measurement (return format is the same as FETCh?

command return value).
0 or OFF It doesn’t auto report measurement.
Return parameter: {0|1}
Set command example: SYST:AREP ON
Query command example: SYST:AREP?
Return data example: 1

SYSTem:HANDIer[:JUDGment] {0|1}
SYSTem:HANDIer[:JUDGment]?
It sets or queries slew mode of Handler PASS/FAIL pin.
Set parameter:
0 slew mode is from Low to High.
1 slew mode is from High to Low.
Return parameter: {0|1}

7-19



HF LCR Meter 1105X Series User’s Manual

Set command example: SYST:HAND 0
Query command example: SYST:HAND?
Return data example: 0

SYSTem:VERSIion?

It queries SCPI version.
Set parameter: None
Return parameter: It fixed returns 1990.0.
Query command example: SYST:VERS?

SYSTem:PRESet

It sets 11050 to return to default status but don’t change key locked status.
Set parameter: None
Return parameter:None
Set command example: SYST.PRES

SYSTem:ERRor?
It queries 1% error message of Error Queue.
Set parameter: None
Return parameter: <numeric_value>,"<String>"
Example: +0,”No error”
Query command example: SYST.ERR?

SYSTem:USER:PASSWORD {ON|OFF|1|0}
SYSTem:USER:PASSWORD?
It sets or queries if the function of user password is enabled.
Set parameter:
1 or ON The function of user password is enabled.
0 or OFF The function of user password is disabled.
Return parameter: {0|1}
Set command example: SYST.USER:PASSWORD ON
Query command example: SYST:USER:PASSWORD?
Return data example: 1

SYSTem:LANGUAGE {0}
SYSTem:LANGUAGE?
It sets or queries language.
Set parameter:
0 Language is in ENGLISH.
Return parameter: {0|1}
Set command example: SYST.LANGUAGE 0
Query command example: SYST.LANGUAGE?
Return data example: 0

SYSTem:TRIGger:DELay <numeric_value>
SYSTem:TRIGger:DELay?
It sets tirigger delay time, the unit is mS.
Set parameter:
numeric 0 to 9999mS is in the format of <NR1>.
Return parameter: 0 to 9999 is in the format of <NR1>.
Set command example: SYST:TRIG:DEL 10
Query command example: SYST:-TRIG:DEL?
Return data example: 10
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SYSTem:AVERage: TIME <numeric_value>
SYSTem:AVERage: TIME?
It sets or queries average time.
Set parameter: 1~10 is in the format of <NR1>.
Return parameter: <NR1>
Set command example: SYST.-AVER:TIME 1
Query command example: SYST.AVER:TIME?
Return data example: 1

SYSTem:DELay:TIME <numeric_value>
SYSTem:DELay:TIME?
It sets measurement delay time, the unit is mS.
Set parameter:
numeric  0to 99999mS is in the format of <NR1>.
Return parameter: 0 to 9999 is in the format of <NR1>.
Set command example: SYST:DEL:TIME 10
Query command example: SYST.DEL:TIME?
Return data example: 10

SYSTem:MEASure[:UNIT]:IDN?
It queries basic data of MEASURE UNIT. The return data is separated by comma which
includes four columns of manufacturer, model number, serial number or 0, firmware
revision.

Query command format: SYST:-MEAS:UNIT:IDN?

Return data: manufacturer,model Number,serial number or O,firmware revision

TRIGger Subsystem

TRIGger:DELay <numeric_value>
TRIGger:DELay?
It sets the time delayed for trigger and unit mS. .
Set parameter:
numeric  0to 9999mS is in the format of <NR1>.
Return parameter: 0 to 9999 is in the format of <NR1>.
Set command example: TRIG:DEL 10
Query command example: TRIG:DEL?
Return data example: 10

TRIGger[:IMMediate]

It executes the measurement for trigger.
Set parameter: None
Return parameter: None
Set command example: TRIG

TRIGger:SOURce {INTernal(0)|MANual(1)|EXTerna(2)|BUS(3)}
TRIGger:SOURce?
It sets or queries the measurement for trigger source.

Set parameter:

INTeral or O It sets internal conmtinuous for trigger mode.

MANual or 1 It sets START key on panel for trigger mode.

EXTeanal or 2 It sets START key of Handle or SCAN BOX for trigger mode.
BUS or 3 It accepts *TRG command of IEEE-488.2.

Return parameter: {0|1|2|3}
Set command example: TRIG:SOUR EXT
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Query command example: TRIG:SOUR?
Return data example: 2

BINNing Subsystem

BINNing[:STATe] {ON|OFF|1|0}
BINNing[:STATe]?
It sets or queries if BINSORTING function is enabled.
Set parameter:
1 or ON It enables BINSORTING function.
0 or OFF It disables BINSORTING function.
Return parameter: {0|1}
Set command example: BINN ON
Query command example: BINN?
Return data example: 1

BINNing: STATe:MODE {OFF|ABS|DEV|PCNT]0|1|2|3}

BINNing: STATe:MODE?

It sets or queries BINSORTING function mode.

Set parameter:{OFF|ABS|DEV|PCNT|0|1|2|3}

Return parameter: {OFF|ABS|DEV|PCNT }

Description:
OFF (0) It disables BINSORTING function.
ABS (1) It enables BINSORTING function (ABS mode).
DEV (2) It enables BINSORTING function (DEV mode).
PCNT(3) It enables BINSORTING function (PCNT mode).

Set syntax: CALC1:STAT OFF

Query syntax: CALC1:STAT?

Return data: O

BINNing:MODE {ABS|PCNT}
BINNing:MODE?
It sets or queries numeric mode of BIN upper/lower limit.
Set parameter:
ABS Upper/lower limit value is in ABS mode.
PCNT Upper/lower limit value is in PCNT mode.
Return parameter: {ABS|PCNT}
Set command example: BINN:MODE PCNT
Query command example: BINN:MODE?
Return data example: PCNT

BINNing:LIMit:UPPer:BIN{1~8} <numeric_value>
BINNing:LIMit:UPPer:BIN{1~8}?
It sets or queries BIN 1~8 upper limit of primary parameter.

Set parameter:
numeric It sets upper limit of BIN1~8 in the format of <NRf>.
Return parameter: The format is <NR3>.
Set command example: BINN:LIM:UPP:BIN1 100.0
Query command example: BINN:LIM:UPP:BIN1?
Return data example: 1.0E+2

BINNing:LIMit:UPPer:AUX <numeric_value>

BINNing:LIMit:UPPer:AUX?
It sets or queries upper limit of secondary parameter.
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Set parameter:
numeric It sets lower limit of secondary parameter in the format of <NRf>.
Return parameter: The format is <NR3>.
Set command example: BINN:LIM:UPP:AUX 1.0E2
Query command example: BINN:LIM:UPP:AUX?
Return data example: 1.0E2

BINNing:LIMit:UPPer:AUX2 <numeric_value>
BINNing:LIMit:UPPer:AUX2?
It sets or queries upper limit of secondary parameter.
Set parameter:
numeric It sets lower limit of secondary parameter in the format of <NRf>.

Return parameter: The format is <NR3>.
Set command example: BINN:LIM:UPP:AUX2 1.0E2
Query command example: BINN:LIM:UPP:AUX2?
Return data example: 1.0E2

BINNing:LIMit:LOWer:BIN{1~8} <numeric_value>
BINNing:LIMit:LOWer:BIN{1~8}?
It sets or queries BIN 1~8 lower limit of primary parameter.
Set parameter:
numeric It sets lower limit of BIN1~8 in the format of <NRf>.
Return parameter: The format is <NR3>.
Set command example: BINN:LIM:LOW:BIN1 1.0
Query command example: BINN:LIM:LOW:BIN1?
Return data example: 1.0E+0

BINNing:LIMit:LOWer:AUX <numeric_value>
BINNing:LIMit:LOWer:AUX?
It sets or queries lower limit of secondary parameter.
Set parameter:
numeric It sets lower limit of secondary parameter in the format of <NRf>.

Return parameter: The format is <NR3>.
Set command example: BINN:LIM:LOW:AUX 1.0E+0
Query command example: BINN:LIM:LOW:AUX?
Return data example: 1.0E+0

BINNing:LIMit:LOWer:AUX2 <numeric_value>
BINNing:LIMit:LOWer:AUX2?
It sets or queries lower limit of secondary parameter.
Set parameter:
numeric It sets lower limit of secondary parameter in the format of <NRf>.

Return parameter: The format is <NR3>.
Set command example: BINN:LIM:LOW:AUX2 1.0E+0
Query command example: BINN:LIM:LOW:AUX2?
Return data example: 1.0E+0

BINNing:LIMit:NOMiInal:BIN{1~8} <numeric_value>
BINNing:LIMit:NOMInal:BIN{1~8}?
It sets or queries nominal value of primary parameter BIN 1~8 in PCNT mode. Use
BIN1 nominal value to calculate upper/lower limit of BIN2~8 when the nominal value of
BIN2~8 not be set.
Set parameter:
numeric It sets nominal value of primary parameter PCNT in the format of
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<NRf>.
Return parameter: The format is <NR3>.
Set command example: BINN:LIM:NOMI:BIN1 10
Query command example: BINN:LIM:NOMI:BIN1?
Return data example: 1.0E+0

BINNing:LIMit:NOMInal: AUX <numeric_value>
BINNing:LIMit:NOMInal: AUX?
It sets or queries nominal value of secondary parameter in PCNT mode.
Set parameter:
numeric It sets nominal value of primary parameter PCNT in the format of
<NRf>.
Return parameter: The format is <NR3>.
Set command example: BINN:LIM:NOMI:AUX 10
Query command example: BINN:LIM:NOMI:AUX?
Return data example: 1.0E+0

BINNing:LIMit:NOMInal: AUX2 <numeric_value>
BINNing:LIMit:NOMInal:AUX2?
It sets or queries nominal value of secondary parameter in PCNT mode.
Set parameter:
numeric It sets nominal value of primary parameter PCNT in the format of
<NRf>.
Return parameter: The format is <NR3>.
Set command example: BINN:LIM:NOMI:AUX2 10
Query command example: BINN:LIM:NOMI:AUX2?
Return data example: 1.0E+0

BINNing:RESUIt?
It queries the result for BIN SORTING.
Set parameter: None
Return parameter:

+0 Secondary parameterFAIL
+1~+8  Binning result of primary parameter BIN1~8
+9 Primary parameter FAIL

Query command format: BINN:RESU?
Return data example: 1

BINNing:COUNTt:CLEar
It clears the result for binning count.
Set parameter: None
Return parameter: None
Set command format: BINN:COUN:CLE

MEMory Subsystem

MEMory:SYNC
This command needs to be executed after 11050 LCR test parameters and condition

settings are done. The 11050D transmits test parameter to measurement unit (11050M)
that enters waiting measurement trigger status.

Set parameter: None

Return parameter: None

Set command example: MEM:SYNC

Query command example: None
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STATus Subsystem

STATus:OPERation: CONDition?

It queries operation status register.
Return parameter: 0~65535 is in the format of <NR1>.
Query command example: STAT.OPER:COND?

STATus:OPERation:ENABIle <numeric_value>
STATus:OPERation:ENABIle?
It sets operation enable register.
Set parameter:
numeric  0~65535 is in the format of <NR1>.
Return parameter: 0~65535 is in the format of <NR1>.
Set command example: STAT.OPER:ENAB 255
Query command example: STAT.OPER:ENAB?

STATUs:OPERation[:EVENt]?

It queries operation event register.

Set parameter: None

Return parameter: 0~65535 is in the format of <NR1>.
Query command example: STATU:OPER?

Bit Position | 15-2 5 4 30
Condition Reserved, Waiting for Trigger | Measing Reserved,
unused unhused

STATUs:OPERation:NTRansition <numeric_value>
STATUs:OPERation:NTRansition?
It sets negative transition register of operation. If the register is set to 1, the status
register of operation is from 1 changed to 0 thus signal register of operation will be set.
Please refer STATUs:OPERation:PTRansition command.
Set parameter:

Numeric 0~65535 is in the format of <NR1>.
Return parameter: 0~65535 is in the format of <NR1>.
Set command example: STATU:OPER:NTR 255
Query command example: STAT:OPER:NTR?

STATUs:OPERation:PTRansition <numeric_value>
STATUs:OPERation:PTRansition?
It sets positive transition register of operation. If the register is set to 1, the status
register of operation is from 0 changed to 1 thus signal register of operation will be set.
Please refer STATus:OPERation:PTRansition command.
Set parameter:

Numeric 0~65535 is in the format of <NR1>.
Return parameter: 0~65535 is in the format of <NR1>.
Set command example: STAT:OPER:PTR 255
Query command example: STAT.OPER:PTR?

STATUs:OPERation:PRESet

It sets various registers of operation to preset status, the settings of various registers
are given as the following.

Set ENABIe bit to O’s.

Set PTRansition bit to 0’s.
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Set NTRansition bit to 0’s.

Set parameter: None

Return parameter: None

Set command example: STAT:OPER:PRES

STATus:QUEStionable:CONDition?

It queries questionable condition register.

Return parameter: 0~65535 is in the format of <NR1>.
Set command example: STAT:QUES:COND 255
Query command example: STAT:QUES:COND?

STATUs:QUEStionable:ENABIe <numeric_value>
STATUs:QUEStionable:ENABIe?
It sets questionable enable register.
Set parameter:

Numeric 0~65535 is in the format of <NR1>.
Return parameter: 0~65535 is in the format of <NR1>.
Set command example: STAT:QUES:ENAB 255
Query command example: STAT:QUES:ENAB?

STATUs:QUEStionable[:EVENt]?

It queries questionable event register.

Set parameter: None

Return parameter: 0~65535 is in the format of <NR1>.
Query command example: STAT.QUES?
QUESTIONABLE EVENT bit configuration.

Bit
Position 15-5 4 3 2 1 0
External External External
Condition | Reserved. | BIAS.ISRC | BIAS. BIAS. Not g@ééﬂi CO%T'\]'U%;?O”
unused Error POWER Connected
OFF Error Error

STATus:QUEStionable:NTRansition <numeric_value>
STATus:QUEStionable:NTRansition?
It sets negative transition register of operation. If the register is set to 1, the status
register of operation is from 1 changed to 0 thus signal register of questionable will be
set. Please refer STATus: QUEStionable:PTRansition command.
Set parameter:

Numeric 0~65535 is in the format of <NR1>.
Return parameter: 0~65535 is in the format of <NR1>.
Set command example: STAT:QUES:NTR 255
Query command example: STAT.QUES:NTR?

STATUs:QUEStionable:PTRansition <numeric_value>
STATUs:QUEStionable:PTRansition?
It sets positive transition register of operation. If the register is set to 1, the status
register of operation is from 0 changed to 1 thus signal register of questionable will be
set. Please refer STATus:QUEStionable:PTRansition command.
Set parameter:

numeric 0~65535 is in the format of <NR1>.
Return parameter: 0~65535 is in the format of <NR1>.
Set command example: STAT:QUES:PTR 255
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Query command example: STAT: QUES:PTR?

STATUs:QUEStionable:PRESet
It sets various registers of questionable to preset status, the settings of various registers
are given as the following.

Set ENABIe bit to O’s.

Set PTRansition bit to 0’s.
Set NTRansition bit to 0’s.

Set parameter: None

Return parameter: None
Set command example: STAT:QUES:PRES

7.2.4.3 LCRZ:SCAN Command Set

CALCulate Subsystem

LCRZ:SCAN:CALCulatel:FORMat {REAL|MLINear|LP|LS|CP|CS|RS|RP|ZS|YP}
LCRZ:SCAN:CALCulatel:FORMat?
It sets or queries measurement primary parameter at present.

Set parameter: {REAL|MLINear|LP|LS|CP|CS|RS|RP|ZS|YP }

Return parameter: {REAL|MLINear|LP|LS|CP|CS|RS|RP|ZS|YP }

Description:
REAL
MLINear
LP
LS
CP
CS
RS
RP
ZS
YP

Real part of impedance
Absolute value of impedance
Equivalent parallel capacitance
Equivalent series inductance
Equivalent parallel capacitance
Equivalent series capacitance
Equivalent series resistance
Equivalent parallel resistance
Equivalent series impedance
Equivalent parallel admittance

Set command example: LCRZ:SCAN:CALC1:FORM LP
Query command example: LCRZ:SCAN:CALC1:FORM?
Return data example: LP

LCRZ:SCAN:CALCulate2:FORMat {IMAGinary|PHASe|D|Q|GP|REAL|RS|XS}
LCRZ:SCAN:CALCulate2:FORMat?
It sets or queries measurement secondary parameter at present.

Set parameter: {IMAGinary|PHASe|D|Q|GP|REAL|RS|XS}

Return parameter: {IMAGinary|PHASe|D|Q|GP|REAL|RS|XS}

Description:
IMAGinary
PHASe
D
Q
GP
REAL
RS
XS

Imaginary of impedance
Phase angle
Loss factor
Quality factor
Equivalent parallel conductance
Real part of impedance
Equivalent series resistance
Series equivalent value of imaginary

Set command example: LCRZ:SCAN:CALC2:FORM D
Query command example: LCRZ:SCAN:CALC2:FORM?
Return data example: D
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LCRZ:SCAN:CALCulate{1]|2}:COUNt:CLEar
It clears count result of comparator.
Set parameter: None
Return parameter: None
Set command format: LCRZ:SCAN:CALCulatel:COUN:CLE

CONDition Subsystem

LCRZ:SCAN:CONDition:LFRequency {0]1]|2}
LCRZ:SCAN:CONDition:LFRequency?
It sets or queries LCR power frequency.

Set parameter:

0 It sets power frequency to 60Hz.
1 It sets power frequency to 50Hz.
2 NA means to ignore the influence of power frequency.

Return parameter: {0|1|2}

Set command example: LCRZ:SCAN:COND:LFR 0
Query command example: LCRZ:SCAN:COND:LFR?
Return data example: 0

LCRZ:SCAN:CONDition:DELay: TIME <numeric_value>
LCRZ:SCAN:CONDition:DELay:TIME?
It sets measurement delay time in the unit of mS.

Set parameter:

numeric 0 to 99999mS is in the format of <NR1>.
Return parameter: 0 to 9999 is in the format of <NR1>.
Set command example: LCRZ:SCAN:COND:DEL:TIME 10
Query command example: LCRZ:SCAN:COND:DEL:TIME?
Return data example: 10

LCRZ:SCAN:CONDition:CONSt <numeric_value>
LCRZ:SCAN:CONDition:CONSt?
It sets or queries impedance mode for output.
Set parameter: numeric is <NR1> mode.
0 OFF mode follows measurement ranges of 100K, 10K, 1K, 100, 10 or 1
to switch output impedance.
1 Output impedance 100Q
2 Output impedance 25Q
Return parameter: {0|1|2}
Set command example: LCRZ:SCAN:COND:CONS 0
Query command example: LCRZ:SCAN:COND:CONS?
Return data example: O

LCRZ:SCAN:CONDition: TMODE <numeric_value>
LCRZ:SCAN:CONDition: TMODE?
It sets or queries test mode.
Set parameter:
0 Sequence test mode
1 Single step test mode
Return parameter: {0|1}
Set command example: LCRZ:SCAN:COND:TMODE 1
Query command example: LCRZ:SCAN:COND:TMODE?
Return data example: 1
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LCRZ:SCAN:CONDition:LOAD:CORRection {ON|OFF|1|0}
LCRZ:SCAN:CONDition:LOAD:CORRection?
It sets or queries if LOAD CORRection function is enabled.
Set parameter:
1 or ON It enables LOAD CORRection function.
0 or OFF It disables LOAD CORRection function.
Return parameter:{0|1}
Set command example: LCRZ:SCAN:COND:LOAD:CORR ON
Query command example: LCRZ:SCAN:COND:LOAD:CORR?
Return data example: 1

LIMit Subsystem

LCRZ:SCAN:LIMit:[STATe] <numeric_value>,<numeric_value>
LCRZ:SCAN:LIMit:[STATe]? <numeric_value>
It sets or queries compare mode.
Set parameter:
<Parameter 1> Compare 1~9 set
<Parameter 2> Compare mode
0 or OFF It disables compare mode.

1 Primary parameter comparison
2 Secondary parameter comparison
3 Primary and secondary parameter are all with comparison
Query command parameter:
1t09 Compare 1~9 set

Return parameter: It returns compare mode for n set.
Set command example: LCRZ:SCAN:LIM:STAT 9,2
Query command example: LCRZ:SCAN:LIM:STAT? 9
Return data example: 2

LCRZ:SCAN:LIMit: SOURce:FREQuency <numeric_value>,<numeric_value>
LCRZ:SCAN:LIMit: SOURce:FREQuency? <numeric_value>
It sets or queries test voltage.
Set parameter:
<Parameter 1> Compare 1~9 set
<Parameter 2> Test frequency
numeric  Test frequency 1.0E+3 to 1.0E+7
MINimum  1.0E+3
MAXimum  1.0E+7
Query command parameter:
1to9 Compare 1~9 set
Return parameter: It returns test frequency for n set.
Set command example: LCRZ:SCAN:LIM:SOUR:FREQ 9,1.0E+4
Query command example: LCRZ:SCAN:LIM:SOUR:FREQ? 9
Return data example: 1.0E+4

LCRZ:SCAN:LIMit: SOURce:VOLTage[:LEVel] <numeric_value>,<numeric_value>
LCRZ:SCAN:LIMit: SOURce:VOLTage[:LEVel]? <numeric_value>
It sets or queries test voltage.
Set parameter:
<Parameter 1> Compare 1~9 set
<Parameter 2> Test voltage 0.01 to 5.0
numeric  Test voltage 0.01 to 5.0
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MINimum  0.01
MAXimum 5.0
Query command parameter:
1to9 Compare 1~9 set
Return parameter: It returns test voltage for n set.
Set command example: LCRZ:SCAN:LIM:SOUR:VOLT 9,1.0
Query command example: LCRZ:SCAN:LIM:SOUR:VOLT? 9
Return data example: 1.0E+0

LCRZ:SCAN:LIMit:MODE <numeric_value>
LCRZ:SCAN:LIMit:MODE?
It sets or queries setting mode for upper/lower limit.
Set parameter:
0 or ABS ABS mode
1or PCNT PCNT (%) mode
Set command example: LCRZ:SCAN:LIM:MODE ABS
Query command example: LCRZ:SCAN:LIM:MODE?
Return data example: ABS

LCRZ:SCAN:LIMit:PARAL1:TOLerance
<numeric_value>,<numeric_value>,<numeric_value>,<numeric_value>
LCRZ:SCAN:LIMit:PARA1:TOLerance:? <numeric_value>
It sets or queries judgment condition parameter of primary parameter measurement
result (nominal value, upper/lower limit).
Set parameter:
<Parameter 1> Compare 1~9 set
<Parameter 2>  Nominal value setting
<Parameter 3>  Upper limit setting
<Parameter 4>  Lower limit setting
The values of parameter 3 and 4 are percentage or absolute decided by the
command of LCRZ:SCAN:LIM:MODE.
Query command parameter:
1to9 Compare 1~9 set
Return parameter: It returns nominal value, upper/lower limit of n set.
Set command example: LCRZ:SCAN:LIM:PARA1:TOL 9,10.0,11.0,9.0
Query command example: LCRZ:SCAN:LIM:PARA1:TOL? 9
Return data example: 1.0E+1,1.1E+1,9.0E+0

LCRZ:SCAN:LIMit:PARA2:TOLerance
<numeric_value>,<numeric_value>,<numeric_value>,<numeric_value>
LCRZ:SCAN:LIMit:PARA2:TOLerance:? <numeric_value>
It sets or queries judgment condition parameter of secondary parameter measurement
result (nominal value, upper/lower limit).
Set parameter:
<Parameter 1> Compare 1~9 set
<Parameter 2> Nominal value setting
<Parameter 3>  Upper limit setting
<Parameter 4>  Lower limit setting
The values of parameter 3 and 4 are percentage or absolute decided by the
command of LCRZ:SCAN:LIM:MODE.
Query command parameter:
1t09 Compare 1~9 set
Return parameter: It returns nominal value, upper/lower limit of n set.
Set command example: LCRZ:SCAN:LIM:PARA2:TOL 9,10.0,11.0,9.0
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Query command example: LCRZ:SCAN:LIM:PARA2:TOL? 9
Return data example: 1.0E+1,1.1E+1,9.0E+0

LCRZ:SCAN:LIMit:FIMPedance:RANGe:AUTO {ON|OFF|1|0}
LCRZ:SCAN:LIMit:FIMPedance:RANGe:AUTO?
It sets or queries if auto range selection mode is enabled
Set parameter:
1 or ON It enables auto range selection mode.
0 or OFF It disables auto range selection mode.
Return parameter: {0|1}
Set command example: LCRZ:SCAN:LIM:RANG:AUTO ON
Query command example: LCRZ:SCAN:LIM:RANG:AUTO?
Return data example: 1

LCRZ:SCAN:LIMit:RANGe <numeric_value>,<numeric_value>
LCRZ:SCAN:LIMit:RANGe? <numeric_value>
It sets or queries measurement range.
Set parameter:
<Parameter 1> Compare 1~9 set
< Parameter 2>
numeric  Measurement range 0~11 is in the format of <NR1>.
Measurement range:
100KOhm
30KOhm
10KOhm
3KOhm
1KOhm
3000hm
1000hm
300hm
100hm
30hm
10 10hm
11 300Mohm
Return parameter: 0~11 is in the format of <NR1>.
Set command example: LCRZ:SCAN:LIM:RANG 9,1
Query command example: LCRZ:SCAN:LIM:RANG? 9
Return data example: 1

©CoOoO~NOOUIAWNEFO

DISPlay Subsystem

LCRZ:SCAN:DISPlay[:WINDow]:PAGE <value>
LCRZ:SCAN:DISPlay[:WINDow]:PAGE?
It sets or queries display window.

Set parameter:

1 It enters LCRZ SCAN measurement window.

Return parameter: {0|1}

Description: 0 indicates that isn’t in LCRZ SCAN DISPLAY measurement window.

Set command example: LCRZ:SCAN:DISP:PAGE 1

Query command example: LCRZ:SCAN:DISP:PAGE?

Return data: 1

SENSe Subsystem
LCRZ:SCAN:[SENSe]:AVERage: COUNt <value>
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LCRZ:SCAN:[SENSe]:AVERage: COUNt?

It sets or queries average count.
Set parameter:1~10 is in the format of <NR1>.
Return parameter: <NR1>
Set command example: LCRZ:SCAN:AVER:COUN 1
Query command example: LCRZ:SCAN:AVER:COUN?
Return data example: 1

LCRZ:SCAN:[SENSe]:FIMPedance:APERture {FAST(0)|MEDIum(1)|SLOW(2)}
LCRZ:SCAN:[SENSe]:FIMPedance: APERture?
It sets or queries measurement speed.

Set parameter:

FAST or O The measurement is in fast speed.
MEDIum or 1 The measurement is in medium speed.
SLOW or 2 The measurement is in slow speed.

Return parameter: {0|1|2}
Set command example: LCRZ:SCAN:SENS:FIMP:APER FAST
Query command example: LCRZ:SCAN:SENS:FIMP:APER?

Return data example: 0

LCRZ:SCAN:[SENSe]:FUNCtion[:ON] {FIMPedance|FADMittance}
LCRZ:SCAN:[SENSe]:FUNCtion[:ON]?
It sets or queries measurement equivalent mode.
Set parameter:
FIMPedance Equivalent series mode
FADMittance Equivalent parallel mode
Return parameter: {FIMPEDANCE|FADMITTANCE}
Set command example: LCRZ:SCAN:SENS:FUNC FIMP
Query command example: LCRZ:SCAN:SENS:FUNC?
Return data example: FIMPEDANCE

TRIGger Subsystem

LCRZ:SCAN:TRIGger:DELay <numeric_value>
LCRZ:SCAN:TRIGger:DELay?
It sets the time delayed for trigger in the unit of mS.
Set parameter:
numeric  0to 9999mS is in the format of <NR1>.
Return parameter: 0 to 9999 is in the format of <NR1>.
Set command example: LCRZ:SCAN:TRIG:DEL 10
Query command example: LCRZ:SCAN:TRIG:DEL?
Return data example: 10

LCRZ:SCAN:TRIGger[:IMMediate]
It executes the measurement for trigger.
Set parameter: None
Return parameter: None
Set command example: LCRZ:SCAN:TRIG

LCRZ:SCAN:TRIGger:SOURCce {INTernal(0)]MANual(1)|EXTerna(2)|BUS(3)}
LCRZ:SCAN:TRIGger:SOURce?
It sets or queries the measurement for trigger source.

Set parameter:
INTernal or O It sets the internal continuous for trigger mode.
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MANual or 1 It sets START key on panel for trigger mode.
EXTernal or 2 It sets START key of Handle or SCAN BOX for trigger mode.
BUS or 3 It accepts *TRG command of IEEE-488.2.

Return parameter: {0|1|2|3}

Set command example: LCRZ:SCAN:TRIG:SOUR EXT

Query command example: LCRZ:SCAN:TRIG:SOUR?

Return data example: 2

FETCh Subsystem

LCRZ:SCAN:FETCh?
It fetches the measurement result.
Return parameter:
<RESULT>,<STATE>,<DAT1>,<DAT2> <STATE>,<DAT1>,<DAT2>,<STATE>,<DAT1
> <DAT2>...
Description:
<RESULT> Test result
0 No good product
1 Good product
2 No good product
<STATE> Measurement state of step 1 - 9, data format <NR1>
0 Normal
1 Range error
4  Other error
<DAT1> 1~9 Test value of primary parameter is in the data format of <NR3>.
<DAT2> 1~9 Test value of secondary parameter is in the data format of <NR3>.

Query syntax: LCRZ:SCAN:FETC?
Return data: 0,0,1.314969e+00,1.176097e+02,0,1.1+e00,2.2E+02...

MEMory Subsystem

LCRZ:SCAN:MEMory:SYNC
This command needs to be executed after 11050 LCRZ SCAN test parameters and
condition settings are done. The 11050D transmits test parameter to measurement unit
(11050M) that enters waiting measurement trigger status.

Set parameter:. None

Return parameter: None

Set command example: LCRZ:SCAN:MEM:SYNC

Query command example: None

7.2.4.4 BIAS:SCAN Command Set

CALCulate Subsystem

BIAS:SCAN:CALCulatel:FORMat {MLINear|LP|LS|ZS}
BIAS:SCAN:CALCulatel:FORMat?
It sets or queries the measurement primary parameter at present.
Set parameter: {MLINear|LP|LS|ZS}
Return parameter: {MLINear|LP|LS|ZS}

Description:
MLINear Absolute value of impedance
LP Equivalent parallel capacitance
LS Equivalent series inductance
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ZS Equivalent series impedance
Set command example: BIAS:SCAN:CALC1:FORM LP
Query command example: BIAS:SCAN:CALC1:FORM?
Return data example: LP

BIAS:SCAN:CALCulate2:FORMat {PHASe|D|Q|RS}
BIAS:SCAN:CALCulate2:FORMat?
It sets or queries the measurement secondary parameter at present.
Set parameter: {PHASe|D|Q|RS}
Return parameter: {PHASe|D|Q|RS }

Description:
PHASe Phase angle
D Loass factor
Q Quality factor
RS Equivalent series resistance

Set command example: BIAS:SCAN:CALC2:FORM D
Query command example: BIAS:SCAN:CALC2:FORM?
Return data example: D

BIAS:SCAN:CALCulate{1]|2}:COUNt:CLEar
It clears the count result of comparator.
Set parameter: None

Return parameter: None
Set command format: BIAS:SCAN:CALCulate1:COUN:CLE

CONDition Subsystem

BIAS:SCAN:LCRZ:SCAN:CONDition:LFRequency {0|1|2}
BIAS:SCAN:LCRZ:SCAN:CONDition:LFRequency?
It sets or queries LCR power frequency.

Set parameter:

0 It sets power frequency to 60Hz.
1 It sets power frequency to 50Hz.
2 NA means to ignore the influence of power frequency.

Return parameter: {0|1|2}

Set command example: BIAS:SCAN:COND:LFR 0
Query command example: BIAS:SCAN:COND:LFR?
Return data example: 0

BIAS:SCAN:CONDition:DELay: TIME <numeric_value>
BIAS:SCAN:CONDition:DELay: TIME?
It sets the time delayed for trigger in the unit of mS.
Set parameter:
numeric  0to 99999mS is in the format of <NR1>.
Return parameter: 0 to 9999 is in the format of <NR1>.
Set command example: BIAS:SCAN:COND:DEL:TIME 10
Query command example: BIAS:SCAN:COND:DEL:TIME?
Return data example: 10

BIAS:SCAN:CONDition:CONSt <numeric_value>
BIAS:SCAN:CONDition:CONSt?
It sets or queries impedance mode for output.
Set parameter: numeric is <NR1> mode.
0 OFF mode follows measurement ranges of 100K, 10K, 1K, 100, 10 or 1
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to switch output impedance.
1 Output impedance 100Q
2 Output impedance 25Q
Return parameter: {0|1|2}
Set command example: BIAS:SCAN:COND:CONS 0
Query command example: BIAS:SCAN:COND:CONS?
Return data example: O

BIAS:SCAN:CONDition:TMODE <numeric_value>
BIAS:SCAN:CONDition: TMODE?
It sets or queries test mode.
Set parameter:
0 Sequence test mode
1 Single step test mode
Return parameter: {0|1}
Set command example: BIAS:SCAN:COND:TMODE 1
Query command example: BIAS:SCAN:COND:TMODE?
Return data example: 1

BIAS:SCAN:CONDition:MEASure: TIME <numeric_value>
BIAS:SCAN:CONDition:MEASure: TIME?
It sets measurement time in the unit of mS.
Set parameter:
numeric  0to 99999mS is in the format of <NR1>.
Return parameter: 0 to 9999 is in the format of <NR1>.
Set command example: BIAS:SCAN:COND:DEL:TIME 10
Query command example: BIAS:SCAN:COND:DEL:TIME?
Return data example: 10

LIMit Subsystem

BIAS:SCAN:LIMit:[STATe] <numeric_value>,<numeric_value>
BIAS:SCAN:LIMIt:[STATe]? <numeric_value>
It sets or queries compare mode.
Set parameter:
<Parameter 1> Compare 1~27 set
<Parameter 2> Compare mode
0 or OFF It disables compare mode.

1 Primary parameter comparison
2 Secondary parameter comparison
3 Primary and secondary parameter are all with comparison
Query command parameter:
1to 27 Compare 1~27 set

Return parameter: It returns compare mode for n set.
Set command example: BIAS:SCAN:LIM:STAT 27,2
Query command example: BIAS:SCAN:LIM:STAT? 27
Return data example: 2

BIAS:SCAN:LIMit: SOURce:FREQuency <numeric_value>,<numeric_value>
BIAS:SCAN:LIMit: SOURce:FREQuency? <numeric_value>
It sets or queries test frequency.
Set parameter:
<Parameter 1> Compare 1~27 set
<Parameter 2> Test frequency
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numeric  Test frequencyl.0E+3 to 1.0E+7
MINimum  1.0E+3
MAXimum  1.0E+7
Query command parameter:
1to 27 Compare 1~27 set
Return parameter: It returns test frequency for n set.
Set command example: BIAS:SCAN:LIM:SOUR:FREQ 27,1.0E+4
Query command example: BIAS:SCAN:LIM:SOUR:FREQ? 27
Return data example: 1.0E+4

BIAS:SCAN:LIMit: SOURce:BIAS:CURRent <numeric_value>,<numeric_value>
BIAS:SCAN:LIMit:SOURce:BIAS:CURRent? <numeric_value>
It sets or queries test current.
Set parameter:
<Parameter 1> Compare 1~27 set
<Parameter 2> Test current -300.0 to 300.0
numeric Test current -300.0 to 300.0
MINimum  -300.0
MAXimum  300.0
Query command parameter:
1to 27 Compare 1~27 set
Return parameter: It returns test voltage for n set.
Set command example: BIAS:SCAN:LIM:SOUR:BIAS:CURR 27,1.0
Query command example: BIAS:SCAN:LIM:SOUR:BIAS:CURR? 27
Return data example: 1.0E+0

BIAS:SCAN:LIMit:MODE <numeric_value>
BIAS:SCAN:LIMit:MODE?
It sets or queries setting mode for upper/lower limit.
Set parameter:
0 or ABS ABS mode
1 or PCNT PCNT (%) mode
Set command example: BIAS:SCAN:LIM:MODE ABS
Query command example: BIAS:SCAN:LIM:MODE?
Return data example: ABS

BIAS:SCAN:LIMit:PARAL1:TOLerance
<numeric_value>,<numeric_value>,<numeric_value>,<numeric_value>
BIAS:SCAN:LIMit:PARAL: TOLerance:? <numeric_value>
It sets or queries judgment condition parameter of primary parameter measurement
result (nominal value, upper/lower limit).
Set parameter:
<Parameter 1> Compare 1~27 set
<Parameter 2>  Nominal value setting
<Parameter 3>  Upper limit setting
<Parameter 4>  Lower limit setting
The values of parameter 3 and 4 are percentage or absolute decided by the
command of BIAS:SCAN:LIM:MODE.
Query command parameter:
1to 27 Compare 1~27 set
Return parameter: It returns nominal value, upper/lower limit of n set.
Set command example: BIAS:SCAN:LIM:PARA1:TOL 27,10.0,11.0,9.0
Query command example: BIAS:SCAN:LIM:PARAL1:TOL? 27
Return data example: 1.0E+1,1.1E+1,9.0E+0
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BIAS:SCAN:LIMit:PARA2:TOLerance
<numeric_value>,<numeric_value>,<numeric_value>,<numeric_value>
BIAS:SCAN:LIMit:PARA2: TOLerance:? <numeric_value>
It sets or queries judgment condition parameter of secondary parameter measurement
result (nominal value, upper/lower limit).
Set parameter:
<Parameter 1> Compare 1~27 set
<Parameter 2> Nominal value setting
<Parameter 3>  Upper limit setting
<Parameter 4> Lower limit setting
The values of parameter 3 and 4 are percentage or absolute decided by the
command of BIAS:SCAN:LIM:MODE.
Query command parameter:
1to 27 Compare 1~27 set
Return parameter: It returns nominal value, upper/lower limit of n set.
Set command example: BIAS:SCAN:LIM:PARA2:TOL 27,10.0,11.0,9.0
Query command example: BIAS:SCAN:LIM:PARA2:TOL? 27
Return data example: 1.0E+1,1.1E+1,9.0E+0

DISPlay Subsystem

BIAS:SCAN:DISPlay[:WINDow]:PAGE <value>
BIAS:SCAN:DISPlay[:WINDow]:PAGE?
It sets or queries display window.

Set parameter:

1 It enters BIAS SCAN measurement window.

Return parameter: {0|1}

Description: 0 indicates that isn’t in BIAS SCAN DISPLAY measurement window.

Set command example: BIAS:SCAN:DISP:PAGE 1

Query command example: BIAS:SCAN:DISP:PAGE?

Return data: 1

SENSe Subsystem

BIAS:SCAN:[SENSe]:AVERage: COUNt <value>
BIAS:SCAN:[SENSe]:AVERage:COUNLt?
It sets or queries average count.
Set parameter:1~10 is in the format of <NR1>.
Return parameter: <NR1>
Set command example: BIAS:SCAN:AVER:COUN 1
Query command example: BIAS:SCAN:AVER:COUN?
Return data example: 1

BIAS:SCAN:[SENSe]:FIMPedance: APERture {FAST(0)|MEDIum(1)|SLOW(2)}
BIAS:SCAN:[SENSe]:FIMPedance: APERture?
It sets or queries measurement speed.

Set parameter:

FAST or O The measurement is in fast speed.
MEDIum or 1 The measurement is in medium speed.
SLOW or 2 The measurement is in slow speed.

Return parameter: {0|1|2}
Set command example: BIAS:SCAN:SENS:FIMP:APER FAST
Query command example: BIAS:SCAN:SENS:FIMP:APER?

Return data example: 0
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BIAS:SCAN:[SENSe]:FUNCtion[:ON] {FIMPedance|FADMittance}
BIAS:SCAN:[SENSe]:FUNCtion[:ON]?
It sets or queries measurement equivalent mode.
Set parameter:
FIMPedance Equivalent series mode
FADMittance Equivalent parallel mode
Return parameter: {FIMPEDANCE|FADMITTANCE}
Set command example: BIAS:SCAN:SENS:FUNC FIMP
Query command example: BIAS:SCAN:SENS:FUNC?
Return data example: FIMPEDANCE

SOURce Subsystem

BIAS:SCAN:SOURce:VOLTage[:LEVel] <numeric_value>[MV|V]
BIAS:SCAN:SOURce:VOLTage[:LEVel]?
It sets or queries amplitude level for AC output signal.

Set parameter:
numeric It sets test voltage 0.01 to 5.0V, the unit will be auto defined to V

if there is no given unit. The format is in <NR3>.
MINimum 0.01Vv
MAXimum 5.0V
Return parameter: It returns output signal amplitude in the format of <NR3>
Set command example: BIAS:SCAN:SOUR:VOLT 1.0V
Query command example: BIAS:SCAN:SOUR:VOLT?
Return data example: 1.0E+0

BIAS:SCAN:SOURce:BIAS:CURRent:EXTernal {0~15}
BIAS:SCAN:SOURce:BIAS:CURRent:EXTernal?
It sets or queries the status for connecting EXTERNAL BIAS.
Set parameter:
1~15 EXTERNAL BIAS ON (1~15 set)
0 EXTERNAL BIAS OFF
Return parameter: 0~15, the format is <NR1>.
Set command example: BIAS:SCAN:SOUR:BIAS:CURR:EXT ON
Query command example: BIAS:SCAN:SOUR:BIAS:CURR: EXT?
Return data example: 1

BIAS:SCAN:SOURce:BIAS:CURRent:READY <numeric_value>[S]
BIAS:SCAN:SOURce:BIAS:CURRent:READY?
It sets or queries output stable time of DC bias current.

Set parameter:
numeric It sets output stable time of DC bias current 0.0~100S.

MINimum  0.0S

MAXimum  100S
Return parameter: Output stable time of DC bias current is in the format of <NR3>.

Set command example: BIAS:SCAN:SOUR:BIAS:CURR:READY 0.1
Query command example: BIAS:SCAN:SOUR:BIAS:CURR:READY?

TRIGger Subsystem

BIAS:SCAN:TRIGger:DELay <numeric_value>

BIAS:SCAN:TRIGger:DELay?

It sets the time delayed for trigger in the unit of mS.
Set parameter:
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numeric  0to 9999mS is in the format of <NR1>.
Return parameter: 0 to 9999 is in the format of <NR1>.
Set command example: BIAS:SCAN:TRIG:DEL 10
Query command example: BIAS:SCAN:TRIG:DEL?
Return data example: 10

BIAS:SCAN:TRIGger[:IMMediate]
It executes the measurement for trigger.
Set parameter: None
Return parameter: None
Set command example: BIAS:SCAN:TRIG

BIAS:SCAN:TRIGger:SOURce {INTernal(0)]MANual(1)|[EXTerna(2)|BUS(3)}
BIAS:SCAN:TRIGger:SOURce?
It sets or queries the measurement for trigger source.
Set parameter:
INTeral or O It sets the internal continuous for trigger mode.
MANual or 1 It sets START key on panel for trigger mode.
EXTernal or 2 It sets START key of Handle or SCAN BOX for trigger mode.
BUS or 3 It accepts *TRG command of IEEE-488.2.
Return parameter: {0|1|2|3}
Set command example: BIAS:SCAN:TRIG:SOUR EXT
Query command example: BIAS:SCAN:TRIG:SOUR?
Return data example: 2

FETCh Subsystem

BIAS:SCAN:FETCh?

It fetches the measurement result.
<RESULT>,<STATE>,<DAT1>,<DAT2>,<STATE>,<DAT1>,<DAT2>,<STATE>,<DAT1
> <DAT2>...

Description:
<RESULT> Test result
0 No good product
1 Good product
2 No good product
<STATE> Measurement state of step 1~27, data format <NR1>
0 Normal
1 Range error
4  Other error
<DAT1> 1~27 Test value of primary parameter is in the data format of <NR3>.
<DAT2> 1~27 Test value of secondary parameter is in the data format of
<NR3>.

Query syntax: BIAS:SCAN:FETC?
Return data: 0,0,1.314969e+00,1.176097e+02,0,1.1+e00,2.2E+02. ..

MEMory Subsystem

LCRZ:SCAN:MEMory:SYNC

This command needs to be executed after 11050 BIAS SCAN test parameters and
condition settings are done. The 11050D transmits test parameter to measurement unit
(11050M) that enters waiting measurement trigger status.

Set parameter: None

Return parameter: None
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Set command example: BIAS:SCAN:MEM:SYNC
Query command example: None

7.2.45 PARAmeter:SWEEP Command Set

CALCulate Subsystem

PARAmeter:SWEEP:LCRZ:SCAN:CALCulatel:FORMat
{REAL|MLINear|LP|LS|CP|CS|RS|RP|ZS|YP}
PARAmeter: SWEEP:LCRZ:SCAN:CALCulatel:FORMat?
It sets or queries the measurement primary parameter at present.
Set parameter: {REAL|MLINear|LP|LS|CP|CS|RS|RP|ZS|YP}
Return parameter: {REAL|MLINear|LP|LS|CP|CS|RS|RP|ZS|YP}

Description:
REAL Impedance real
MLINear Absolute value of impedance
LP Equivalent parallel capacitance
LS Equivalent series inductance
CP Equivalent parallel capacitance
Cs Equivalent series capacitance
RS Equivalent series resistance
RP Equivalent parallel resistance
ZS Equivalent series impedance
YP Equivalent parallel admittance

Set command example: PARA:SWEEP:CALC1:FORM LP
Query command example: PARA:SWEEP:CALC1:FORM?
Return data example: LP

PARAmeter:SWEEP:CAL Culate2: FORMat
{IMAGinary|PHASe|D|Q|GP|REAL|RS|XS}
PARAmeter:SWEEP:CALCulate2:FORMat?
It sets or queries the measurement secondary parameter at present.
Set parameter: {IMAGinary|PHASe|D|Q|GP|REAL|RS|XS}
Return parameter: {IMAGinary|PHASe|D|Q|GP|REAL|RS|XS}

Description:
IMAGinary Impedance imaginary
PHASe Phase angle
D Loss factor
Q Quality factor
GP Equivalent parallel conductance
REAL Impedance real
RS Equivalent series resistance
XS Series equivalent value of imaginary

Set command example: PARA:SWEEP:CALC2:FORM D
Query command example: PARA:SWEEP:CALC2:FORM?
Return data example: D

CONDition Subsystem

PARAmeter:SWEEP:CONDition:LFRequency {0|1|2}
PARAmeter:SWEEP:CONDition:LFRequency?
It sets or queries LCR power frequency.

Set parameter:
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0 It sets power frequency to 60Hz.
1 It sets power frequency to 50Hz.
2 NA means to ignore the influence of power frequency.

Return parameter: {0|1|2}
Set command example: PARA:SWEEP:COND:LFR 0
Query command example: PARA:SWEEP:COND:LFR?

Return data example: O

PARAmeter:SWEEP:CONDition:CONSt <numeric_value>
PARAmeter:SWEEP:CONDition: CONSt?
It sets or queries impedance mode for output.
Set parameter: numeric is <NR1> mode.
0 OFF mode follows measurement ranges of 100K, 10K, 1K, 100, 10 or 1

to switch output impedance.
1 Output impedance 100Q
2 Output impedance 25Q
Return parameter: {0|1|2}
Set command example: PARA:SWEEP:COND:CONS 0
Query command example: PARA:SWEEP:COND:CONS?

Return data example: 0

PARAmeter:SWEEP:CONDition: XAXIS:MODE <numeric_value>
PARAmeter: SWEEP:CONDition: XAXIS:MODE?
It sets or queries the mode for X axis.

Set parameter: numeric is <NR1> mode.

0 X axis indicates frequency.
1 X axis indicates voltage.
2 X axis indicates current.

Return parameter: {0|1|2}
Set command example: PARA:SWEEP:COND:XAXIS:MODE 0
Query command example: PARA:SWEEP:COND:XAXIS:MODE?

Return data example: 0

PARAmeter:SWEEP:CONDition: XAXIS:MINinum <numeric_value>
PARAmeter: SWEEP:CONDition: XAXIS:MINinum?
It sets or queries the minimum of X axis and follows its mode to decide setting range.
Set parameter:
X axis: Frequency
numeric  Test frequency 1.0E+3 to 1.0E+7
MINimum 1.0E+3
MAXimum  1.0E+7
X axis: Voltage
numeric It sets test voltage from 0.01 to 5.0V.
MINimum  0.01
MAXimum 5.0
X axis: Current
numeric It sets test voltage from 0.01 to 5.0V.
MINimum  -300.0
MAXimum  300.0
Set command example: PARA:SWEEP:COND:XAXIZ:MIN 1.0E+1
Query command example: PARA:SWEEP:COND:XAXIZ:MIN?
Return data example: 1.0E+O

PARAmeter:SWEEP:CONDition: XAXIS:MAXinum <numeric_value>
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PARAmeter: SWEEP:CONDition: XAXIS:MAXinum?
It sets or queries the maximum of X axis and follows its mode to decide setting range.
Set parameter:
X axis: Frequency
numeric  Test frequency 1.0E+3 to 1.0E+7
MINimum  1.0E+3
MAXimum  1.0E+7
X axis: Voltage
numeric It sets test voltage from 0.01 to 5.0V.
MINimum  0.01
MAXimum 5.0
X axis: Current
numeric It sets test voltage from -300.0 to 300.0A.
MINimum  -300.0
MAXimum  300.0
Set command example: PARA:SWEEP:COND: XAXIS:MAX 1.0E+1
Query command example: PARA:SWEEP:COND: XAXIS:MAX?
Return data example: 1.0E+0

PARAmeter:SWEEP:CONDition: XAXIS:SCALe <numeric_value>
PARAmeter: SWEEP:CONDition: XAXIS:SCALe?
It sets or queries scale of X axis.
Set parameter: numeric is <NR1> mode.
0 Scale of X axis is NORMAL.
1 Scale of X axis is LOGARITHM.
Return parameter: {0|1}
Set command example: PARA:SWEEP:COND: XAXIS:SCAL 0
Query command example: PARA:SWEEP:COND: XAXIS:SCAL?
Return data example: 0

PARAmeter:SWEEP:CONDition: SWEEP:STEP <numeric_value>
PARAmeter: SWEEP:CONDition:SWEEP:STEP?
It sets or queries test step.
Set parameter:
numeric 2 to 401 is in the format of <NR1>.
Return parameter: 2 to 401 is in the format of <NR1>.
Set command example: PARA:SWEEP:COND:SWEEP:STEP 10
Query command example: PARA:SWEEP:COND:SWEEP:STEP?
Return data example: 10

PARAmeter:SWEEP:CONDition: SWEEP:MODE <numeric_value>
PARAmeter: SWEEP:CONDition: SWEEP:MODE?
It sets or queries test mode.
Set parameter: numeric is <NR1> mode.
0 Test mode is TABLE.
1 Test mode is PLOT.
2 Test mode is PLOT_R.
Return parameter: {0|1}
Set command example: PARA:SWEEP:COND:SWEEP:MODE 0
Query command example: PARA:SWEEP:COND:SWEEP:MODE?
Return data example: 0

DISPlay Subsystem
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PARAmeter:SWEEP:DISPlay[:WINDow]:PAGE <value>
PARAmeter:SWEEP:DISPlay[:WINDow]:PAGE?
It sets or queries display page.

Set parameter:

1 It enters PARAMETER SWEEP measurement page.
Return parameter: {0|1}
Description: 0 indicates it isn’t in PARAMETER SWEEP DISPLAY measurement
page.

Set command example: PARA:SWEEP:DISP:PAGE 1

Query command example: PARA:SWEEP:DISP:PAGE?

Return data: 1

SENSe Subsystem

PARAmeter:SWEEP:[SENSe]:AVERage: COUNt <value>
PARAmeter:SWEEP:[SENSe]: AVERage: COUNt?
It sets or queries average count.
Set parameter: 1~10 is in the format of <NR1>.
Return parameter: <NR1>
Set command example: PARA:SWEEP:AVER:COUN 1
Query command example: PARA:SWEEP:AVER:COUN?
Return data: example: 1

PARAmeter:SWEEP:[SENSe]:FIMPedance:APERture
{FAST(0)IMEDIum(1)|SLOW(2)}
PARAmeter:SWEEP:[SENSe]:FIMPedance:APERture?
It sets or queries measurement speed.
Set parameter:

FAST or O The measurement is in fast speed.
MEDIum or 1 The measurement is in medium speed.
SLOW or 2 The measurement is in slow speed.

Return parameter: {0|1|2}

Set command example: PARA:SWEEP:SENS:FIMP:APER FAST
Query command example: PARA:SWEEP:SENS:FIMP:APER?
Return data example: O

PARAmeter: SWEEP:[SENSe]:FUNCtion[:ON] {FIMPedance|FADMittance}
PARAmeter: SWEEP:[SENSe]:FUNCtion[:ON]?
It sets or queries measurement equivalent mode.
Set parameter:
FIMPedance Equivalent series mode
FADMittance Equivalent parallel mode
Return parameter: {FIMPEDANCE|FADMITTANCE}
Set command example: PARA:SWEEP:SENS:FUNC FIMP
Query command example: PARA:SWEEP:SENS:FUNC?
Return data example: FIMPEDANCE

SOURce Subsystem

PARAmeter:SWEEP:SOURce:FREQuency[:CW] <numeric_value>[HZ|KHZ|K|MA]
PARAmeter: SWEEP:SOURce:FREQuency[:CW]?
It sets or queries the frequency for AC output signal.
Set parameter:
numeric It sets test frequency 1kHz to 10MHz, the unit will be auto defined to
HZ if there is no given unit.  Its format is in <NR3>.
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MINimum  1kHz

MAXimum  10MHz
Return parameter: It returns test frequency in the format of <NR3>.
Set command example: PARA:SWEEP:SOUR:FREQ 10.0KHz
Query command example: PARA:SWEEP:SOUR:FREQ?
Return data example: 1.0E+4

PARAmeter:SWEEP:SOURce:VOLTage[:LEVel] <numeric_value>
PARAmeter:SWEEP:SOURce:VOLTage[:LEVel]?
It sets or queries the amplitude level for AC output signal.
Set parameter:
numeric It sets test voltage 0.01 to 5.0 in the format of <NR3>.
MINimum 0.01v
MAXimum 5.0V
Return parameter: It returns output signal amplitude in the format of <NR3>
Set command example: PARA:SWEEP:SOUR:VOLT 1.0V
Query command example: PARA:SWEEP:SOUR:VOLT?
Return data example: 1.0E+0

PARAmeter:SWEEP:SOURce:BIAS:CURRent <numeric_value>[A]
PARAmeter:SWEEP:SOURce:BIAS:CURRent?
It sets or queries DC bias current.
Set parameter:
numeric It sets DC bias current -300.0~300.0A.
MINimum  -300.0A
MAXimum  300.0A
Return parameter: It returns DC bias current in the format of <NR3>.
Set command example: PARA:SWEEP:SOUR:BIAS:CURR 0.1
Query comm Return data example: It returns data example$: 1.0E-1

PARAmeter:SWEEP:SOURce:BIAS:CURRent:EXTernal {0~15}
PARAmeter:SWEEP:SOURce:BIAS:CURRent:EXTernal ?
It sets or queries the status for connecting EXTERNAL BIAS.
Set parameter:
1~15 EXTERNAL BIAS ON (1~15 set)
0 EXTERNAL BIAS OFF -
Return parameter: 0~15, the format is <NR1>.
Set command example: PARA:SWEEP:SOUR:BIAS:CURR:LINK ON
Query command example: PARA:SWEEP:SOUR:BIAS:CURR:LINK?

Return data example: 1

PARAmeter:SWEEP:SOURce:BIAS:CURRent:READY <numeric_value>[S]
PARAmeter:SWEEP:SOURce:BIAS:CURRent:READY?
It sets or queries output stable time of DC bias current.
Set parameter:
numeric It sets output stable time of DC bias current 0.0~100S.
MINimum  0.0S

MAXimum 100S
Return parameter: Output stable time of DC bias current is in the format of <NR3>.

Set command example: PARA:SWEEP:SOUR:BIAS:CURR:READY 0.1
Query command example: PARA:SWEEP:SOUR:BIAS:CURR:READY?

TRIGger Subsystem
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PARAmeter:SWEEP:TRIGger:DELay <numeric_value>
PARAmeter:SWEEP:TRIGger:DELay?
It sets the time delayed for trigger in the unit of mS.
Set parameter:
numeric  0to 9999mS is in the format of <NR1>.
Return parameter: 0 to 9999 is in the format of <NR1>.
Set command example: PARA:SWEEP:TRIG:DEL 10
Query command example: PARA:SWEEP:TRIG:DEL?
Return data example: 10

PARAmeter:SWEEP:TRIGger[:IMMediate]
It executes the measurement for trigger.
Set parameter: None
Return parameter: None
Set command example: PARA:SWEEP:TRIG

PARAmeter:SWEEP:TRIGger:SOURce {INTernal(0)]MANual(1)|EXTerna(2)|BUS(3)}
PARAmeter:SWEEP:TRIGger:SOURce?
It sets or queries the measurement for trigger source.
Set parameter:
INTeral or O It sets the internal continuous for trigger mode.
MANual or 1 It sets START key on panel for trigger mode.
EXTernal or 2 It sets START key of Handle or SCAN BOX for trigger mode.
BUS or 3 It accepts *TRG command of IEEE-488.2.
Return parameter: {0]|1|2|3}
Set command example: PARA:SWEEP:TRIG:SOUR EXT
Query command example: PARA:SWEEP:TRIG:SOUR?
Return data example: 2

FETCh Subsystem

PARAmeter:SWEEP:FETCh?

It fetches the measurement result.
<STEP>,<STATE><XAXIS>,<DAT1>,<DAT2>,<STATE> ,<XAXIS>,<DAT1>,<DAT2>,
<STATE>,<XAXIS>,<DAT1>,<DAT2>...

Description:

<STEP>  Test step, data format is <NR1>.

<STATE> Measurement state, data format is <NR1>.
0 Normal
1 Range error
4  Other error

<XAXIS> X axis value of step 2~N is in the data format of <NR3>.

<DAT1> Primary parameter test value of step 2~N is in the data format of
<NR3>. The maximum N is 401.

<DAT2> Secondary parameter test value of step 2~N is in the data format of
<NR3>. The maximum N is 401.

Query syntax: PARA:SWEEP:FETC?
Return data: 0,2.335e+00,1.314e+00,1.176e+02,0,1.1+e00,2.2+e00,3.3E+02...

MEMory Subsystem

PARAmeter:SWEEP:MEMory:SYNC
This command needs to be executed after 11050 PARAMETER SWEEP test parameters
and condition settings are done. The 11050D transmits test parameter to measurement
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unit (11050M) that enters waiting measurement trigger status.
Set parameter: None
Return parameter: None
Set command example: PARA:SWEEP:MEM:SYNC
Query command example: None

7.2.4.6 DUAL:FREQuency Command Set
CALCulate Subsystem

DUAL:FREQUency:CALCulatel:FORMat
{REAL|MLINear|LP|LS|CP|CS|RS|RP|ZS|YP}
DUAL:FREQUency:CALCulatel:FORMat?
It sets or queries the measurement primary parameter at present.
Set parameter: {REAL|MLINear|LP|LS|CP|CS|RS|RP|ZS|YP }
Return parameter: {REAL|MLINear|LP|LS|CP|CS|RS|RP|ZS|YP }

Description:
REAL Impedance real
MLINear Absolute value of impedance
LP Equivalent parallel capacitance
LS Equivalent series inductance
CP Equivalent parallel capacitance
Cs Equivalent series capacitance
RS Equivalent series resistance
RP Equivalent parallel resistance
ZS Equivalent series impedance
YP Equivalent parallel admittance

Set command example: DUAL:FREQ:CALC1:FORM LP
Query command example: DUAL:FREQ:CALC1:FORM?
Return data example: LP

DUAL:FREQUency:CALCulate2:FORMat {IMAGinary|PHASe|D|Q|GP|REAL|RS|XS}
DUAL:FREQUency:CALCulate2:FORMat?
It sets or queries the measurement secondary parameter at present.

Set parameter: {IMAGinary|PHASe|D|Q|GP|REAL|RS|XS}

Return parameter: {IMAGinary|PHASe|D|Q|GP|REAL|RS|XS}

Description:
IMAGinary Impedance imaginary
PHASe Phase angle
D Loss factor
Q Quiality factor
GP Equivalent parallel conductance
REAL Impedance real
RS Equivalent series resistance
XS Series equivalent value of imaginary

Set command example: DUAL:FREQ:CALC2:FORM D
Query command example: DUAL:FREQ:CALC2:FORM?
Return data example: D

DUAL:FREQUency:CALCulate{1|2}:COUNt:CLEar

It clears calculation result of comparator.
Set parameter: None
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Return parameter: None
Set command format: DUAL:FREQ:CALCulatel:COUN:CLE

CONDition Subsystem

DUAL:FREQUency:CONDition:LFRequency {0]|1]|2}
DUAL:FREQUency:CONDition:LFRequency?
It sets or queries LCR power frequency.

Set parameter:

0 It sets power frequency to 60Hz.
1 It sets power frequency to 50Hz.
2 NA means to ignore the influence of power frequency.

Return parameter: {0|1|2}

Set command example: DUAL:FREQ:COND:LFR 0
Query command example: DUAL:FREQ:COND:LFR?
Return data example: 0

DUAL:FREQUency:CONDition:DELay: TIME <numeric_value>
DUAL:FREQUency:CONDition:DELay: TIME?
It sets measurement delay time, the unit is in mS.
Set parameter:
numeric 0 to 99999mS, the format is in <NR1>.
Return parameter: 0 to 9999, the format is in <NR1>.
Set command example: DUAL:FREQ:COND:DEL:TIME 10
Query command example: DUAL:FREQ:COND:DEL:TIME?
Return data example: 10

DUAL:FREQUency:CONDition:CONSt <numeric_value>
DUAL:FREQUency:CONDition:CONSt?
It sets or queries output impedance mode. .
Set parameter: numeric is <NR1> mode.
0 OFF mode, follow measurement ranges of 100K, 10K, 1K, 100, 10 and
1 to switch output impedance.
1 Output impedance is 100Q.
2 Output impedance is 2500.
Return parameter: {0|1|2}
Set command example: DUAL:FREQ:COND:CONS 0
Query command example: DUAL:FREQ:COND:CONS?
Return data example: 0

DUAL:FREQUency:CONDition:LOAD:CORRection {ON|OFF|1|0}
DUAL:FREQUency:CONDition:LOAD:CORRection?
It sets or queries if LOAD CORRection function is enabled.
Set parameter:
1 or ON LOAD CORRection function is enabled.
0 or OFF LOAD CORRection function is disabled.
Return parameter: {0|1}

Set command example: DUAL:FREQ:COND:LOAD:CORR ON
Query command example: DUAL:FREQ:COND:LOAD:CORR?
Return data example: 1

LIMit Subsystem

DUAL:FREQUency:LIMit:[STATe] <numeric_value>,<numeric_value>
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DUAL:FREQUency:LIMit:[STATe]? <numeric_value>
It sets or queries compare mode.
Set parameter:
<Parameter 1> Compare 1~2 set
<Parameter 2> Compare mode

0 or OFF It disables compare mode.
1 Primary parameter comparison
2 Secondary parameter comparison
3 Primary and secondary parameter are all with comparison
Query command parameter:
1to9 Compare 1~2 set

Return parameter: It returns compare mode for n set.
Set command example: DUAL:FREQ:LIM:STAT 2,2
Query command example: DUAL:FREQ:LIM:STAT? 2
Return data example: 2

DUAL:FREQUency:LIMit:SOURce:FREQuency <numeric_value>,<numeric_value>
DUAL:FREQUency:LIMit:SOURce:FREQuency? <numeric_value>
It sets or queries test voltage.
Set parameter:
<Parameter 1> Compare 1~2 set
<Parameter 2> Test frequency
numeric Test frequency 1.0E+3 to 1.0E+7
MINimum 1.0E+3
MAXimum 1.0E+7
Query command parameter:
1t09 Compare 1~2 set
Return parameter: It returns test frequency for n set.
Set command example: DUAL:FREQ:LIM:SOUR:FREQ 2,1.0E+4
Query command example: DUAL:FREQ:LIM:SOUR:FREQ? 2
Return data example: 1.0E+4

DUAL:FREQUency:LIMit:SOURce:VOLTage[:LEVel]
<numeric_value>,<numeric_value>
DUAL:FREQUency:LIMit:SOURce:VOLTage[:LEVel]? <numeric_value>
It sets or queries test voltage.
Set parameter:
<Parameter 1> Compare 1~2 set
<Parameter 2> Test voltage 0.01 to 5.0
numeric Test voltage 0.01 to 5.0
MINimum 0.01
MAXimum 5.0
Query command parameter:
1t09 Compare 1~2 set
Return parameter: It returns test voltage for n set.
Set command example: DUAL:FREQ:LIM:SOUR:VOLT 2,1.0
Query command example: DUAL:FREQ:LIM:SOUR:VOLT? 2
Return data example: 1.0E+0

DUAL:FREQUency:LIMit:MODE <numeric_value>
DUAL:FREQUency:LIMit:MODE?
It sets or queries setting mode for upper/lower limit.
Set parameter:
0 or ABS ABS mode
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1or PCNT PCNT (%) mode
Set command example: DUAL:FREQ:LIM:MODE ABS
Query command example: DUAL:FREQ:LIM:MODE?
Return data example: ABS

DUAL:FREQUency:LIMit:PARAL1:TOLerance
<numeric_value>,<numeric_value>,<numeric_value>,<numeric_value>
DUAL:FREQUency:LIMit:PARAL: TOLerance:? <numeric_value>
It sets or queries judgment condition parameter of primary parameter measurement
result (nominal value, upper/lower limit).
Set parameter:
<Parameter 1> Compare 1~2 set
<Parameter 2> Nominal value setting
<Parameter 3>  Upper limit setting
<Parameter 4>  Lower limit setting
The values of parameter 3 and 4 are percentage or absolute decided by the
command of LCRZ:SCAN:LIM:MODE.
Query command parameter:
1t09 Compare 1~2 set
Return parameter: It returns nominal value, upper/lower limit of n set.
Set command example: DUAL:FREQ:LIM:PARA1:TOL 2,10.0,11.0,9.0
Query command example: DUAL:FREQ:LIM:PARAL:TOL? 2
Return data example: 1.0E+1,1.1E+1,9.0E+0

DUAL:FREQUency:LIMit:PARA2:TOLerance
<numeric_value>,<numeric_value>,<numeric_value>,<numeric_value>
DUAL:FREQUency:LIMit:PARA2: TOLerance:? <numeric_value>
It sets or queries judgment condition parameter of secondary parameter measurement
result (nominal value, upper/lower limit).
Set parameter:
<Parameter 1> Compare 1~2 set
<Parameter 2> Nominal value setting
<Parameter 3>  Upper limit setting
<Parameter 4>  Lower limit setting
The values of parameter 3 and 4 are percentage or absolute decided by the
command of LCRZ:SCAN:LIM:MODE.
Query command parameter:
1t09 Compare 1~2 set
Return parameter: It returns nominal value, upper/lower limit of n set.
Set command example: DUAL:FREQ:LIM:PARA2:TOL 2,10.0,11.0,9.0
Query command example: DUAL:FREQ:LIM:PARA2:TOL? 2
Return data example: 1.0E+1,1.1E+1,9.0E+0

DUAL:FREQUency:LIMit:FIMPedance:RANGe:AUTO {ON|OFF|1|0}
DUAL:FREQUency:LIMit:FIMPedance:RANGe:AUTO?
It sets or queries if auto range selection mode is enabled
Set parameter:
1 or ON It enables auto range selection mode.
0 or OFF It disables auto range selection mode.
Return parameter: {0|1}
Set command example: DUAL:FREQ:LIM:RANG:AUTO ON
Query command example: DUAL:FREQ:LIM:RANG:AUTO?
Return data example: 1
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DUAL:FREQUency:LIMit:RANGe <numeric_value>,<numeric_value>
DUAL:FREQUency:LIMit:RANGe? <numeric_value>
It sets or queries measurement range.
Set parameter:
<Parameter 1> Compare 1~2 set
< Parameter 2>
numeric  Measurement range 0~11 is in the format of <NR1>.
Measurement range:
100KOhm
30KOhm
10KOhm
3KOhm
1KOhm
3000hm
1000hm
300hm
100hm
30hm
10 10hm
11 300Mohm
Return parameter: 0~11 is in the format of <NR1>.
Set command example: DUAL:FREQ:LIM:RANG 2,1
Query command example: DUAL:FREQ:LIM:RANG? 2
Return data example: 1

OCo~NOOOUOITS~WNEFO

DUAL:FREQUency:LIMit:FORMULA <numeric_value>,<numeric_value>
DUAL:FREQUency:LIMit:FORMULA?
It sets or queries condition parameter for formula judgment(upper/lower limit).
Set parameter:
<Parameter 1> Upper limit setting
< Parameter 2> Lower limit setting
Return parameter: It returns upper/lower limit value
Set command example: DUAL:FREQ:LIM:FORMULA 100,50
Query command example: DUAL:FREQ:LIM:FORMULA?
Return data example: 1.00E2,5E1

DISPlay Subsystem

DUAL:FREQUency:DISPlay[:WINDow]:PAGE <value>
DUAL:FREQUency:DISPlay[:WINDow]: PAGE?
It sets or queries display window.

Set parameter:

1 It enters DUAL FREQUENCY measurement window.
Return parameter: {0|1}
Description: 0 indicates that isn’t in DUAL FREQUENCY DISPLAY measurement
window.

Set command example: DUAL:FREQ:DISP:PAGE 1

Query command example: DUAL:FREQ:DISP:PAGE?

Return data: 1

SENSe Subsystem

DUAL:FREQUency:[SENSe]:AVERage: COUNt <value>
DUAL:FREQUency:[SENSe]:AVERage: COUNt?
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It sets or queries average count.
Set parameter:1~10 is in the format of <NR1>.
Return parameter: <NR1>
Set command example: DUAL:FREQ:AVER:COUN 1
Query command example: DUAL:FREQ:AVER:COUN?
Return data example: 1

DUAL:FREQUency:[SENSe]:FIMPedance: APERture {FAST(0)|MEDIum(1)|SLOW(2)}
DUAL:FREQUency:[SENSe]:FIMPedance: APERture?
It sets or queries measurement speed.

Set parameter:

FAST or O The measurement is in fast speed.
MEDIum or 1 The measurement is in medium speed.
SLOW or 2 The measurement is in slow speed.

Return parameter: {0|1|2}

Set command example: DUAL:FREQ:SENS:FIMP:APER FAST
Query command example: DUAL:FREQ:SENS:FIMP:APER?
Return data example: 0

DUAL:FREQUency:[SENSe]:FUNCtion[:ON] {FIMPedance|FADMittance}
DUAL:FREQUency:[SENSe]:FUNCtion[:ON]?
It sets or queries measurement equivalent mode.
Set parameter:
FIMPedance Equivalent series mode
FADMittance Equivalent parallel mode
Return parameter: {FIMPEDANCE|FADMITTANCE}
Set command example: DUAL:FREQ:SENS:FUNC FIMP
Query command example: DUAL:FREQ:SENS:FUNC?
Return data example: FIMPEDANCE

TRIGger Subsystem

DUAL:FREQUency:TRIGger:DELay <numeric_value>
DUAL:FREQUency:TRIGger:DELay?
It sets the time delayed for trigger in the unit of mS.
Set parameter:
numeric  0to 9999mS is in the format of <NR1>.
Return parameter: 0 to 9999 is in the format of <NR1>.
Set command example: DUAL:FREQ:TRIG:DEL 10
Query command example: DUAL:FREQ:TRIG:DEL?
Return data example: 10

DUAL:FREQUency:TRIGger[:IMMediate]
It executes the measurement for trigger.
Set parameter: None
Return parameter: None
Set command example: DUAL:FREQ:TRIG

DUAL:FREQUency:TRIGger:SOURce {INTernal (0)]MANual(1)|EXTernal (2)|BUS(3)}
DUAL:FREQUency:TRIGger:SOURce?
It sets or queries the measurement for trigger source.
Set parameter:
INTernal or O It sets the internal continuous for trigger mode.
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MANual or 1 It sets START key on panel for trigger mode.
EXTernal or 2 It sets START key of Handle or SCAN BOX for trigger mode.
BUS or 3 It accepts *TRG command of IEEE-488.2.

Return parameter: {0|1|2|3}

Set command example: DUAL:FREQ:TRIG:SOUR EXT

Query command example: DUAL:FREQ:TRIG:SOUR?

Return data example: 2

FETCh Subsystem

DUAL:FREQUency:FETCh?
It fetches the measurement result.
Return parameter:
<RESULT>,<STATE>,<DAT1>,<DAT2>,<STATE>,<DAT1>,<DAT2>,
<FORMULA DATA>
Description:
<RESULT> Test result
0  No good product
1 Good product
2  No good product
<STATE> Measurement state of step 1 - 2, data format <NR1>
0 Normal
1 Range error
4  Other error
<DAT1> 1~2 Test value of primary parameter is in the data format of <NR3>.
<DAT2> 1~2 Test value of secondary parameter is in the data format of <NR3>.
<FORMULA DATA> FORMULA is in the data format of <NR3>.

Query syntax: DUAL:FREQ:FETC?
Return data: 0,0,1.314969e+00,1.176097e+02,0,1.1+e00,2.2E+02,3.3e+EOQ

MEMory Subsystem

DUAL:FREQUency:MEMory:SYNC
This command needs to be executed after 11050D DUAL FREQUENCY test parameters
and condition settings are done. The 11050D transmits test parameter to measurement
unit (11050M) that enters waiting measurement trigger status.

Set parameter: None

Return parameter: None

Set command example: DUAL:FREQ:MEM:SYNC

Query command example: None
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