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LCR-900

High Precision LCR Meter




Safety Precautions:

A WARNING:

Normal use of test equipment exposes a certain amount of danger from
electrical shock. Because testing must sometimes be performed where
exposed high voltage is present. An electrical shock causing 10 milliamps
of current to pass through the heart will stop most humans heartbeats.
Your normal work habits should include all accepted practices to prevent
contact with exposed high voltage and to steer current away from your
heart in case of accident contact with high voltage. You will significantly
reduce the risk factor if you know and observe the following safety
precaution.

(1) Don’t expose high voltage needlessly. Remove housings and covers
only when necessary. Turn off equipment while making test
connections in high voltage circuits. Discharge high voltage capacitors
after removing power.

(2) If possible. Familiarize yourself with the equipment being test and the
location of its high voltage points. However, remember that high
voltage may appear at unexpected points in defective equipment.

(3) Use an insulated floor material or large insulated floor to stand on and
an insulated work surface on which to place equipment and make
certain such surface are not damp or wet.

(4) Use the time proven “one hand in the pocket” technique while handling
an instrument probe. Be particularly careful to avoid contacting a nearly
metal object that could provide a good ground return path.

(5) When testing AC power equipment, remember that AC line voltage is
usually present on some power input circuits such as the on-off switch,
fuse, power transformer etc. ant time the equipment is connect to an
AC outlet, even if the equipment is turned off.

(6) Some equipment with a two-wire AC power cord, including some with
polarized power plugs, is the “hot chassis” type. A plastic wooden
cabinet insulates the chassis to protect the customer. When the cabinet
is removed for servicing, a serious shock hazard exists if the chassis is
touched.




(7) On test instruments or any equipment with 3-wire AC power plug use
only 3-wire outlet. This is a safety feature to keep the housing or other
exposed elements at earth ground.

Introduction:

1. General:

LCR-900 was designed for Capacitance, Resistance, Inductance,
Dissipation Factor, Quality Factor, Phase Angle, Impedance etc
measurement. Operation frequency from 100Hz to 100KHz, Basic
measurement accuracy, 0.3%. Dual LCD display, Measurement
voltage fixed at 0.6V auto-detect function and Open circuit / short circuit
compassion.

2. Primary Measurement display:

DCR: DC resistance

Lp: Parallel Inductance
Ls: Serial Inductance
Cp: Parallel Capacitance
Cs: Serial Capacitance
Rp: Parallel Resistance
Rs: Serial Resistance

3. Secondary Measurement Display
L / C mode:
0: Phase Angle
D: Dissipation Factor
Q: Quality factor
Rp: Parallel Impedance
ESR: Serial Impedance

4. Impedance factor

LCR-900 provided both DC and AC impedance measurement.

The impedance measurement was very important for the electronic
component, and the characteristic of the material of the parts.

When show the impedance by Vector,(Z) - set the Real Resistance as

X axis and the Imaginary Reactance as Y axis. On the Cartesian
coordinates system will be as the following:
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And on the polar coordinate system:

Z=rcosB + jrsin®

R=rcos@

y=rsin®

r=(x’+y? )%

6=tan "t (y/X )

Z= (Impedance)

R= (Resistance)

y= (Reactance)

Reactance contained (Inductive)YL and (Capacitive)Yc

They are:

YL = oL = 2nfL L = (Inductance)

Yc = 1/(wC)= 1/(2nfC) C = (Capacitance)
f = (Frequency)

The character of the electronic component besides Resistance (R) and
Reactance ( Y ) - there are Quality Factor,( Q) and Dissipation factor,
(D) - The Character of the Reactance measurement will contained

these 2 factors, In the other word, The Reactance measurement was to
measure the ratio between the power store (Reactance) and consume
(Resistance) of the component :

Q =1/D = wLs/Rs = 1/wCsRs = wCpRp




In usually, Quality factor (Q) was for the character of Inductance
measurement, The Dissipation factor (D) was for the character of the
capacitance measurement., These 2 factors are Reciprocal each other.
According to various requirement. The measurement of the Equivalent
impedance can be calculated as Series and parallel relation between
the Real and Imaginary components, their calculate equations are as
the following:

Real and imaginary components are
serial
R JX

S VAVAV s I =

Z =R, + jX,

Real and imaginary components are

Parallel
R G=1/R,
TLENT 0T LT T
/X JB=1/Xp
i 7
Y =—+

Rp X p ¥Y¥=G+ jB

Specifications:

1. Power Source:

115V (110V ~ 120v) 50/60Hz: Fuse 600mA
230V (220V ~ 240V) 50/60Hz: Fuse 300mA

2. Operation Environment:
Temperature: 0°C ~ 40°C
Humidity: 20% ~ 80%

3. Storage:

Temperature: -20°C ~ 70°C
Humidity: 0% ~ 90%




4. Accessory:

Power Cord, Operation manual, Test Lead RP-92(BNC Plug to Clip) x
1.

Option:
RP-92 (BNC Plug to pin, for SMD component use)
5. LCD Display:

Factor Range
R 0.000 Q to 9999 MQ
L 0.000 uH to 9999 kH
C 0.000 pF to 9999 F
DCR 0.000 Q to 9999 MQ
ESR 0.000 Q to 9999 O
Rp 0.000 Q to 9999 O
D 0.000 to 9999
Q 0.000 to 9999
0 -90° to + 90°

6. Accuracy (Ae)
Impedance Accuracy ( T=18 ~ 28°C)

Freq./Z DCR 100/120Hz | 1kHz 10kHz 100kHz
0.1-1Q 1.0%+5d | 1.0%+5d 1.0%+5d | 1.0%+5d | 2.0%+5d
1-10Q 0.5%+3d | 0.5%+3d 0.5%+3d | 0.5%+3d | 1%+5d

10-100kQ 0.3%+2d | 0.3%+2d 0.3%+2d | 0.3%+2d | 0.5%+3d

100k-1MQ 0.5%+3d | 0.5%+3d 0.5%+3d | 0.5%+3d | 1%+5d

1M-20MQ 1.0%+5d | 1.0%+5d 1.0%+5d | 2.0%+5d | 2.0%+5d
20M-200MQ | 2.0%+5d | 2.0%+5d 2.0%+5d | N/A (1-2MQ)

Remark D<0.1

If D > 0.1, the accuracy should be multiplied by +1+ D"2
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Zc = 1/2nfC if D<<0.1 in capacitance mode
ZI = 2mfL if D<<0.1 in inductance mode

Sub-display parameter accuracy
Ae = impedance accuracy
Definition: Q =1/D
Rp = ESR(or Rs) x (1+1/D"2)

(1) D value accuracy De = +Ae x (1+D)
(2) ESR accuracy Re = £Zm x Ae(Q)

ie, Zm = impedance calculate by 1/2mtfC or 2mfL
(3) Phase angle 8 accuracy 8e = £(180/m) x Ae(deg)

NOTE:

Specifications abd information contained in this manual are subject to
change without notice




Front Panel Description:

P =
1) b i ] 23
Ly i - - ./
ml QLD 0L -
(8)
!IIII!IIII!IIIIIIIIIIIIII]I ‘\j“i’)
A5
\_\/I
— T
20 7
(19

Control/Indicator Description:

® Main Display LCD.

®@ Second Display LCD.

® Power Switch:
The key will operation only after the Line Power switch@s been switch
on.

® FUNC (Auto LCR/L/C/R/DCR Function) Key.

® Frequency Key.

® CAL (Open Circuit / Short Circuit calibration) Key.

(@ DIQ/©/ESR Function Key.

PC Function Key.

® SER /PAL (Series / Parallel function) Key.

@ HOLD ( Display Hold ) Key.

@ Sorting Function Start Key.

@ TEST (Sorting Function test Key).
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@ REL ( Relative Value Key).

Range ( Unit Change Key).

@ Digits Key.

Decimal Point Key.

@ Enter Key.

HPOT Terminal.

@9 HCUR Terminal.

@0 LPOT Terminal.

@) LCUR Terminal

Rear Panel Description:

23 24 22

Control/Indicator Description:

@ Input AC power Selector and Fuse.

@3 DC Fan.

@d USB terminal.

@5 Lin Power Switch. (Power switch for the transformer)
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Operating Instruction:

NOTE..

LCR-900 have 2 power switch. Line Power Switch@9 on the rear panel
for the transformer and then the Power Switch(®) Key on the front panel
for the operation system.

Switch “ON” the Line Power Switch@5 on the rear panel then press the
Power Switch(® key on the front panel to light the LCD.

1. Open Circuit / Short Circuit calibration:

LCR-900 provide Open Circuit / Short Circuit calibration function so
that you can measure High resistance and low resistance more
accuracy.

(1) Open Circuit
Set the measuring terminal at “OPEN” condition, press CAL(6) key 2

sec, the main LCD will display " Open , than press CAL(6) again to

start the open circuit calibration, to calibration will need about 30sec,
after you have hear “Bi-“ and the LCD will display TPASS; , the
LCR-900 have finished the Open Circuit calibration automatically.

(2) Short Circuit

After Open circuit calibration - press CAL(6) key 2 sec again > the main

LCD will display T Srt; - and press CAL(6) key again to start the Short

circuit calibration, the same as Open Circuit Calibration, it need 30sec.
and after “Bi-“, the LCD will display TPASS; .

2. Relative Value Mode:

Press RELA3 key to enter the “ Relative Value Mode” after you had
key in the standard value from the Digits@9 key. Press Enter@? key.

If the unit must be changed press Range@4 key to change the unit.

Then Insert the unit to be measured. The Second LCD will display the
different between the standard value and the measuring value in “%”.
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The equation are as the following:

Difference value (%) = | measuring value — standard value | / standard
value x 100%

NOTE: If the difference value are high than 9999%. The LCD will
display T----; only.
. Sorting Function Mode:

Press SORT@) key to enter the sorting function Mode. Key in the max.
difference value (%) and press Enter@? key. Then key in the standard
value and the units. Press Enter@? key. After your have connect the

Measuring object. Press Test@2 key. The Second LCD will display
TP/A\SSJ or TF/A\”_J .

Display Hold Mode:

Press HOLD@O key. LCR-900 will enter the Display Hold mode. On the
upper side of the main LCD will display THOLD 4, The display value on
the LCD will be kept un changed.

. Auto Range Mode:

Press FUNC(®) key to enter the auto range mode, the upper side of
the main LCD will display "TAUTO LCR 5, LCR-900 will detect the object
been measured and set the range to match it automatically.

Included what kind and the value etc.
Measuring Frequency:

Press FREQ(S) key to select the measuring frequency, the range can
be 1kHz, 10kHz,100kHz, 100Hz,120Hz 5 ranges.

DC Resistance Measurement:

Press FUNC(@) key to change the LCR-900 range till the upper side of

the main LCD display TDCR 4 the LCR-900 was under “DC Resistance
Measuring Mode ".
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8. Equivalent Impedance of Serial or Parallel circuit:

Press FUNC(®) key to change the range till the upper side of the main

LCD display TAUTO ; , the LCP-900 will select “ Serial Equivalent
Resistance” or “Parallel Equivalent Resistance” mode automatically.

Or press SER/PAL(9) key LCR-900 will swift to manual control the

output mode as “Serial Equivalent Resistance” or “Parallel Equivalent
Resistance” mode.

The Display of the various Equivalent Impedance is as the following:

Equivalent Impedance Mode Main LCD Display
Inductor parallel mode Lp

Capacitor parallel mode Cp

Resistor parallel mode Rp

Inductor Serial mode Ls

Capacitor Serial mode Cs

Resistor Serial mode Rs

DC Equivalent impedance DCR

9. Resistance Measurement
Upon the Difference, equivalent system “Resistance Measurement”
can be separated as Serial Mode (Rs, Serial Mode) and Parallel Mode
(Rp » Parallel Mode), user can press FUNC() key to set the range to
“R “ position. The LCR-900 will select Rp or Rs automatically. Or press
SER/PAL(® key. The Lcr-900 will swift to manual operation to
measure under Rp or Rs.

10. Capacitance Measurement

The same as Resistance Measurement. Upon the equivalent System.
“Capacitance measurement” can be separated as Serial Mode (Cs -

Serial Mode) and Parallel Mode(Cp, Parallel Mode), press FUNC(4)
Key to “ C “ position, the LCR-900 will select Cp or CS automatically.
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Or press SER/PAL(® key to select Cp or Cs mode and then press
DIQ/6/ESR() key to select D/Q/O/ESR factor -

NOTE: D/Q/©/ESR can not be selected under “AUTO “mode. The
factor will be fixed at the time it been under “AUTO” mode.

11. Inductance Measurement

The same as Capacitance Measurement. “Inductance measurement”
can be separated as (Ls > Serial Mode) and (Lp » Parallel Mode), press

FUNC(® key to “L” Position » The LCR-900 will be set under

“AUTO” mode. As the Capacitance, press SER/PAL(9) key to manual
mode and press D/Q/©/ESR(7) key to select D/Q/O/ESR factor. -

NOTE:

D/Q/B/ESR can not be selected under “AUTO” mode. As capacitance
measurement. °

12. Connect To Computer

Refer to the appendix. Key in the RS-232(USB) code to your computer
and Connect the LCR-900 to your computer by RS-232(USB) cable.

Press PC(®) key, the second LCD will display "RS232 ; , the LCR-900

been connect to your computer. The output of the measuring result will
transfer to the computer.

Maintenance:

1. Preventive Maintenance:

Please follow the following preventive steps to ensure the proper
operation of your instrument.

(1) Never place heavy object on the instrument.
(2) Never place a hot soldering iron on or near the instrument.
(3) Never insert wires, pins or other metal object into ventilation fan.

(4) Never move or pull the instrument with power cord or input lead.
Especially never move instrument when power cord is connected.
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(5) Do not obstruct the ventilation holes in the rear panel. As this will
increase the internal temperature.

(6) Clean and check the calibration of the instrument on a regular basis
to keep the instrument looking nice and working well.

(7) When the unit is not turning “ON”. Check if the power switch is
turned “ON”. Or check the power cord. Make sure that the power is
properly connected to the unit and ensure the AC supply at your
site is the same as the mentioned at the rear chassis of the unit.

2. FUSE Replacement:

If the fuse blows, both LCD will not light and the instrument will not
operate. Replace only with the correct value fuse. The fuse is located
on the rear panel adjacent to the power cord receptacle.

(1) Remove the fuse holder assembly as follows.
(2) Unplug the power cord from the instrument.

(3) Insert a small screwdriver in the fuse holder slot (location between
fuse holder and receptacle).

(4) Change the fuse and re-insert the holder.
NOTE:

When re-inserting fuse holder, be sure that the correct line voltage is
selected.

3. Cleaning:

Remove any dirt, dust and grime whenever they become noticeable.
Cleaning the outside cover with a soft cloth moistened with a mild
cleaning solution.

Appendix:

1. RS232 transmission format:

Push RS232 function key to enable the RS232 transmission. The
packet rate is two times per second. Each transmission includes 17
bytes totally.

Baud rate Start bit Data bit Stop bit Parity
115200 bps 1bit 8 bits 1 bit None
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Data transmission configuration

Data Code:
ByteO Bytel Byte 2 ~ Bytel3 Bytel4 Bytel5
BAH 10H Data ODH 0AH
Control Code:
Byte0 Bytel Byte2~Bytel0 Bytell Bytel?2
BAH ODH Control ODH 0AH
Data format description:
Byte | Data byte | Function
2 STATUS 0 | Status O indication
3 STATUS 1 | Status 1 indication
4 MMOD Operation mode of primary display on main LCD
5 MREADH | High byte of primary display data on main LCD
6 MREADL | Low byte of primary display data on main LCD
7 MSCOPE | Ranging information of primary display data on
main LCD
MSTATUS | Status byte of primary display data on main LCD
SMOD Operation mode of secondary display on main LCD
10 | SREADH | High byte of secondary display data on main LCD
11 | SREADL | Low byte of secondary display data on main LCD
12 | SSCOPE | Ranging information of secondary display data on
main LCD
13 | SSTATUS | Status byte of secondary display data on main LCD

2. Open / Short Compensation:

For those precision impedance-measuring instrument, the open and
short compensation need to be used to reduce the parasitic effect of the
test fixture. The parasitic effect of the test fixture can be treated like the
simple passive components in Figure.1.(a). When the DUT is open, the
instrument gets the conductance Yp = Gp + JwCp(Figure.1.(b)). When
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the DUT is short, the instrument gets the impedance Zs = Rs + jolLs

(Figure.1.(c)). After the open and short compensation, the LCR-900 has
Yp and Zs that then be used for the real Zdut calculation(Figure.1.(d)) .

Parastic of the Test Fixture

~
Redundant Parastic (Ya)
(Zs)
Impedance Conductance
—_—

Hecur

Rs Ls

HroT
Zm Zdut
LeoT \l
L .
suR (a) Parastic Effect of the Test Fixture
Heour (O— Rs Ls
L
Heot (O
Yo Co Go OPEN
LroT O—I \l/ T
Lour O—I Yo = Go + f£sCo 1
(Re +Es~—5 =)
(b)) OPEN Measurement
Heur OF— Rs Ls
q»T/\/\ AN— XYY j
HeoT O—
s Co< Go SHORT
LeoT 23 | I
Leur Zs = Fs + Sl s
(c) SHORT Measurement
Zs
T Zm - Zs
Zm Yo Zdut [Zdut = ‘.’(Zm‘—Z)Y'
l - m=£.5, o

(d) Compensation Equation

Figure.l
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3. Selecting the Serial / Parallel Mode:

According to different measuring requirement, there are series and
parallel modes to describe the measurement results. It is depending on
the high or low impedance value to decide what mode to be used.

(1) Capacitor:

The impedance and capacitance in the capacitor are negatively
proportional. Therefore, the larger capacitance means the lower
impedance, the smaller capacitance means the higher impedance.
Figure.2 shows the equivalent circuit of capacitor. If the capacitance is
small, the Rp is more important than the Rs. If the capacitance is large,
the Rs should not be avoided. Hence, it is properly to use parallel mode
for low capacitance measurement and series mode for high capacitance
measurement.

Small capacitor Large capacitor
(High impedance) (Low impedance)

C Rp C Rp
— < ~ < No Effect
< Effect §
>Rs é Rs
f No Effect < Effect
Figure.2

(2) Inductor:

The impedance and inductance of a inductor are positively when test
frequency is fixed. Therefore, the larger inductance equals to higher
impedance and vice versa. Figure.3 shows the equivalent circuit of
inductor. When the inductance is small, the Rs becomes more important
than the Rp. When the inductance is large, the Rp should be taking into
consideration. Therefore, it is properly using series mode to measure an
inductor with low inductance and parallel mode to measure an inductor
with high inductance.
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Large inductor Small inductor
(High impedance) (Low impedance)

+
’i

% Rs % Rs
{I. No Effect *~i Effect

Figure.3

4. LCR-900 Calibration Sequence
NOTE:

= This operation is for the qualified engineer only. And must use the

manufacture’s standard resistor.

= This operation need not “ switch on” the Power Switch(3) on the

front panel.

(1) Before switch “ON” the LCR-900. Open the cabin and short circuit

J11.

(2) Switch “ON” the Line Power Switch@9 on the rear panel. The
equipment will enter the Calibration Mode automatically. Main LCD
will display Tu1.081 , andthen T DCRa, TAUTOs T10M Qu and

twinkle TCalg .

(3) Adjust the voltage of VR(TP6) — VRL(TP7) to -500mV+10mV.

(4) Then Calibrate The LCR-900 as the following steps :
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Step | Function | Range | Standard | Action

1 |DCR 10MQ | 10.000MQ | Input a standard 10MQ. The
display will twinkle. After the
display was stable. Press
CAL key to save the value,
the display T10M Q ; will
changedto T1MQ; .

2 | DCR 1MQ 1.0000MQ | Input a standard 1MQ and

operate as step.1, the

display will changed to
F100KQ; .

3 |DCR 100KQ | 100.00KQ | Input the standard 100KQ

operate as Step.1, the

display will be changed to
F10KQ;, .

4 | DCR 10KQ | 10.000KQ | Input a standard 10KQ and
operate as step.1, the display
will changed to T1KQ ; .

5 | DCR 1KQ 1.0000KQ | Input a standard 1KQ and
operate as step.1, the display
will changed to T100Q ; .

6 | DCR 100Q 100.00Q | Input a standard 100Q and
operate as step.1, the display
will change to T10Q .

7 | DCR 10Q 10.000Q | Input a standard 10Q and
operate as step.1, the display
will changedto T1Q .

8 | DCR 10 1.0000Q | Input a standard 1Q and
operate as step.1.

9 | Open/ After Step.8, the LCD will display "OPEN ; . Keep 2
Short input tip at “OPEN” condition and press CAL key.
Calibration | The LCD will twinkle 30sec and display " PASS; ,
then short 2 input tip, the LCE will display " SRT ; .
Press CAL key, after 30sec. twinkle, the LCD will
display TPASS , then go to step.10. If the LCD
display TFALL ; , repeat step.9 again.
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10

1KHz

10MQ

10.000MQ

The same operation as
step.1.

11

1KHz

1MQ

1.0000MQ

The same operation as
step.l.After step.11, the
LCR-900 will changed to
10KHz automatically. Go to
step.12.

12

10KHz

1MQ

1.0000MQ

The same operation as
step.1.

13

10KHz

100KQ

100.00KQ

The same operation as
step.l. After step.13, the
LCD will display " 100KHz
Co to step.14

14

100KHz

100KQ

100.00KQ

On this step, the resistor
should be 100KQ / 100KHz
standard resistor. Operate
as step.1

15

100KHz

10KQ

10.000KQ

Operate as step.1

16

100KHz

10Q

10.000Q

Operate as step.1.

17

100KHz

10

1.0000Q

Operate as step.1

18

After finished the calibration. The unit will power off
automatically. Then please switch “OFF” the power switch and
“OPEN”" J11 and cover the cabin.

19

After switching “ON” the unit again, the unit will return normal
operation mode. Then press CAL key 2 sec to operate open
circuit/short circuit calibration.
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LCR-900

miE= LCR A28
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BRI HERIR LS HBREIU TN LZ EME B LR RIBEIEINTTE
HICHNER RIBREENCRKE RRENERBL0 MANRZRE®EBEA
FIBNLRBINSSREBRENES, HEKMERNDAERIEIERIRS
BABRER -

(1) BRIEDE, FPITRLTE, EHRLTERREEERRSINGR -

(2) WRTRE, FILSETEMSAFBIELIES, CEESEENUE,
B uanBE Tﬁﬂsﬂﬁ{%aﬁm SEEYREEIOESE -

(3) FEBZIMLIRN TIFE LIRIFA S, WikR D HI9ENR -

(4) ERFEIEE, FEIRUZUBECTEEY® -

(5) TEBERRER, FHEIRRBMESR, ENERMEHIBAER LS
IDBE, BINEEESS, ERFEHT -

7T
1. —f%ERER:
LCR-900ALLAIGHES - EfE, EHEASERE T ZIBRERRND
R=R ~ 1B - [BNFMRET2ESS, BIFEERM[100Hz ~ 100KHz, &
ASAFRER0.3%, AHBEEER0.6V, EEENESRITHEEURFHE/
BRI #1EINRE, MEELCDIEMR °
2. RIS
» $B3R: 100HZz/120Hz/1KHZz/10KHZz/100KHZz
= {7 0.6Vrms
» BIELEZL-C>DCR"ESR>D-Q>-6
= EXEEE: 0.3%
* Dual LCD
= RFRBIE
» BISAEEETE
= BEIS/AEISHE
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= 2@
DCR: BERERRE
Lp: WHERS
Ls: ESHEXE
Cp: LIHESSE
Cs: BtEDTE
Rp: it ESHEE
Rs: BEHESE
- BIE2EE
L/ CEx:
8: BB
D: SRR
Q: BBRR
Rp: SR E R
ESR: EMEBHEEM

3. FRINSEERA:
LCR-900x EBERKR 2 ABHMBIEREN - FRNAISHREFBIZOVS
1~ EFSEHRETSHRENEMS, T2 REBNSH -
SRPIUREND ARERETBN)IE, TEREELEOMEHMNE
FE(X) R 22 aY E(Y)
EERERRNR AR

Z=x+jy j=+-1
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B LB R RS

Z=rcos0 + jrsin@

R=rcos6

y=rsin@

—ix2ry?)

6=tan " (y/X )

Z= (Impedance)fg#1

R= (Resistance)fg{8

y= (Reactance) &1

SNBSS (ERE)YL and (BBE)YC

They are:
YL = oL =2nfL L = (Inductance) E%E
Yc=1/(wC)= 1/(2nfC) C = (Capacitance) BB

f = (Frequency)$g 2

HWANE STV T BRR)RET( Y )IN, BBRERFEQ(Quality
Factor) s FEi8RZED( Dissipation Factor ) » It — Z 2R EZFKASEEN
BUALE, EME iR E(EN)EREREEE(EFR)avLAI, EHEFR
Wr:

Q =1/D = wLs/Rs = 1/wCsRs = wCpRp

RERRQ: BARIEAEBRTIEVAE, MERERD: AIEBES
BRMEWNAE MEOREIR -

o, IRRENIER, KBARNEREX, REVEBDAUMERS
ERER RO Shi(Series ) kil (Parallel) - fESEHRINE, FRINY
DIBEBRINARSSHEN, MELBERINT, SLBRNGTEAIEIEE
BIEEEETTKRE -
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BETHANER TR B
R. X

o—"\"\N\—__}o

Z =R + jX,

BB oA E R o Rl B

Ro G=1/R,
4 i N5
e ) jB=1/>s
=RP +fXP Y =G+ jB

FRFE:

1 LoNER

- Bl
115V (110V ~ 120v) 50/60Hz: {RfE@E#t 600mA
230V (220V ~ 240V) 50/60Hz: {RfE@E#t 300mA

2. BIFRIE:
JRE: 0°C ~ 40°C
SRE: 20% ~ 80%
3. BERR:
BFE: -20°C ~ 70°C
RE: 0% ~ 90%

4. B
ERIR, [FARIPE, RP-9LAIGZE(BNC EBEE|MEN) x 1.
=E

RP-92 (BNCZE##&t, SMDEHEA)
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5. LCD @& E:

S8 EE

R 0.000 Q to 9999 MQ
L 0.000 uH to 9999 kH
C 0.000 pF to 9999 F
DCR 0.000 © to 9999 MQ
ESR 0.000 © to 9999 Q
Rp 0.000 Q2 to 9999 Q
D 0.000 to 9999

Q 0.000 to 9999

0 - 90° to + 90°

6. KRR (Ae):
FEINFEHEE Impedance Accuracy ( T=18 ~ 28°C)

Freq./Z DCR 100/120Hz | 1kHz 10kHz 100kHz
0.1-1Q 1.0%+5d | 1.0%+5d 1.0%+5d | 1.0%+5d | 2.0%+5d
1-10Q 0.5%+3d | 0.5%+3d 0.5%+3d | 0.5%+3d | 1%+5d

10-100kQ 0.3%+2d | 0.3%+2d 0.3%+2d | 0.3%+2d | 0.5%+3d

100k-1MQ 0.5%+3d | 0.5%+3d 0.5%+3d | 0.5%+3d | 1%+5d

1M-20MQ 1.0%+5d | 1.0%+5d 1.0%+5d | 2.0%+5d | 2.0%+5d
20M-200MQ | 2.0%+5d | 2.0%+5d 2.0%+5d | N/A (1-2MQ)

Remark D<0.1

H0RDARRO.1, BIFEHEENETE V1+ D2
EEE R BD/\5R0.18Zc = 1/2mfC

T ERVAIBFED/\R0.18)Z1 = 2mfL

BB EREE

Ae = [RNIEHEE

E&H. . Q=1D
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Rp = ESR(or Rs) * (1+1/D"2)
1. I8 R* D Zi5EE De = tAe * (1+D)
2. ESR ZiaEE Re =+Zm *Ae(Q)
ie., Zm = impedance calculate by 1/2mfC or 2mfL

3. ABU=ECEHEE= +(180/m) * Ae(deg)

Ay HREC B EAER 8.

(Y 4
wg 0D, 020

LTI LT T LT

=

\

£
(

T2 o .
EIEICONG)

=0088:

@O FERLCD -

Bl#/x LCD -

ERFHE -

Auto LCR/L/C/R/DCR IHEE#HE -

SRERIDAERE -

FRIS/F2 ISR IEIDRERE -

D/Q/©/ESR THEEHE °

@Q @ @G| ®

PC IDRESE -
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© SBILEIDAEHRE -

L EIBfREBIDAER -

@ HFFBENLDAER -

@ BEFRISIIhEER -

© B¥HEIDRERE -

ESAItDIRIDAERE -

@ BIFIEEHRE -

INERRETDREHE ©

© WAWEIRER -

HPOT i °

@ HCUR i

20 LPOT iif; ©

@ LCUR iif °

AHrHREC B EIER A

23 24 22

wi:

@ BIRIBEELURARKREE -

@ HERER

USB s °

e FERFHES -
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FRTESRBA;

AR

FEMEERERE TEEMIONRERBSR), THERIESER 3
—BARNIRR O RBIER, HEEI8IH RHOEIE -

HETEREAMCYITRA%, LCR-900 EAZFIREE, AIEREIFBMZERG
ITR®%R, RiRRIGEF LCD BE=mE -

1. BER&/ FEERIE:
LCR-900 $2B988 / SRR EMTNARIG A Z o M TS0k
MRAKBR o
(1) BRESARIE
S RIS R RIS AR RS, CAL O)iR(TiBB 2 7)), HISTET
LCD ZARERER * Open s S48, E1% CAL 2 (ORENRIBIRE, KIE
5RI/8 30 ), 2L BIR— BRI LCD SO MR FPASS ,; &
£ KRBT HRBIBRLE -
(2) BRI
SERLBIIBIRIEL, 1% CAL #86), HiSERER LCD Z3EaR Sty 3
12, Bz CAL 2O EENERINIE, WIERFEAE 30 ), 2h=E—s
BE6EE8ER LCD SO MERER F PASS » 48, KRBBCIETRITIRIX
IE [e]
2. iBEEER:
LCR-900 #uig¥tiEiEs, SI5EMSZ REL LA BHERERE,
TIFI IR M\ —BIEEE, BATRERBARTED
A1) - EETIZE(EENAIRBATIRINARO o« SRIEAEA
), BIFER LCD BN AMRIESEBoBERET A, BEAR
W
BERSES AL = | S — %@ |/ EEE * 100%
5 BIREBASAIERAS Ty

31



&

LCR-900 QOB , SiSEMAEIR SORT BWEARERE,
LCR-900 EEZR{TA S BHTIER O\ —BER=6HEE, £
WATRIZBAREIAEROE, BERGA—BELEE REER
—NEARTEINERODTREASE - &EE TIZEBESMBIREA
tIRINAERAD - ZRIBATRY, BEAMIBTERIE Test 1), BI%E
5 LCD gIE@nSle S EENR=EEN, BB8IER
FPASS ; , KRB BRIGER TFAIL 40

BEREBE:

LCR-900 MR, SIsEM Bz HOLD B0 \LEIRER
B o £FER LCD EAEWIB FHOLD y , thIFEFER LCD figiEE
WIRDBITRE , REEFAMTmEL -

Bap RN

LCR-900 {IBghpkigiest, SISEABiE FUNC (DA BESkie
B3 - FFR LCD EASHIE FAUTO LCRy , ST EESAIE
814, LCR-900 B Ei¥IEFANMNEERA/), BFBAEEESHE
fif °

ZmEAISER:

SR FREQ#(G), oit)iRs AR, $ES 100Hz / 120Hz /
1kHz / 10KHz / 100KHz »

BRI

fEA &L FUNC #(@tDi% LICIR #fi1, BE XK LCD HBIRTDCR,,
BNREERER FERBNER s B -

B/ E W RIS A

{EAEE FUNC 8@t L/ICIR 1, BEE/m LCD FAYIR
FAUTO s , IB%FZRR LCR-900 B EhBIB RIS pa i s -

%2 SER/PAL #2(Q T FEnt)in B W eaHeE HE
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9.

SEFVENSEVRANTRRUT -

S P R 2 g5 LCDY F
eI Ek ) Lp

ek Ek Cp

E(iEhin = izk Rp

BB E AN Ls
SEBHEWEMN Cs

EEE RSk Rs
BiREWET DCR

TR

T EESA  KEWNEBIMBNA DI DR BEHRI(RS, Serial Mode)
ERIL IR TN (Rp, Parallel Mode) Mg, {EMREUKIEFERIE FUNC ##
@LNRZ R M -

10. BESHA:

rESEH  IKEVEBREN AT I DR BHET(Cs, Serial Mode)
ERI R T (Cp, Parallel Mode)Wi&, {ERBIKIBERIZ FUNC #
@DRZ C #4f1, SRLEIR SERPAL @OIBREL BT - HiET
Lliz DIQ/O/ESR #(7)i&i2 D/Q/O/ESR [UiE2E o

&t | BEMERIFELEE D/Q/O/ESR WEgSH -

11. BRSS!

FERER ) IKEWEREBEN AT DMK BEIE(Ls, Serial Mode)
BRI (Lp, Parallel Mode) i, (RS TIKIBERR FUNCE@D
tDIRZE L #8(, SR1EEI% SER/PAL 2OtDimB M BT - T T L%
D/Q/O/ESR #(7)i&i2 D/Q/O/ESR [UfESEY -
5t | BEIERINFEAEIE D/IQ/O/ESR UIE2E -

12. ERENSER:

{ERE% PC @@ TKENG LCR-900 BRISEE@EBIS, IS5
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T\ LCD IR FRS232, 1%, NKRABHESBIEEE -

LEESE:

1. BREREEIESR:

(1) BEDERELEBNESEY -

(2) BB LEANSEMERFE -

(3) FBDRETHBIRNET AR IE ABE RS

(4) BZAMLERIRFVAIRKIS SIS, LEHEHBARET -

(5) BEZRAFNERESLIELRE -

(6) BRERPHFDRLEITR -

(7) BEMREMRSBIURIFTERIETRITEDER -

(8) AR B RAEELEHE, FERVERRBESHE RB IRE, ABH

BRETRIR, ERERREREEZT B SRINERTSHBIRTE -

2. BIRRIZH:

SR E LERIFERE, LED HARRNIS, BEIRREHH -

(1) BEERIR, BIRER -

@) DMh—FEFMEREHES(EIEERIGEL) -

(3) ML EORIBHILIR L HOERRIGHHTRRBHEZBATA,
A 115V /230V FiE)

(4) EORIBHEE, EFE LSRR, FBEEIT -
(BF: WOHMBDEAIERIRIE, BEIETZECHERBIG o)
3. BE:

BRITHRER, WHEBRNERFSE, BEREMEIZFNTIG LM
SNPIEBRRICENEERINRI -
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Pl E%.
PyEk— RS232 i2Z\ViRTS:

BN RS-2321REREGE A\ RS-232 BFRIN. BRBESUBHYMRIR
Bl 8NEEE RS 16 bytes NER] -

Baud rate Start bit Data bit Stop bit Parity
115200 bps 1bit 8 bits 1 bit None
BErHEMmiEI\:
BRHR:
ByteO Bytel Byte 2 ~ Bytel3 Bytel4 Bytel5
BAH 10H Data ODH 0AH
PEHIAS:
ByteO Bytel Byte2~Bytel0 Bytell Bytel?2
BAH ODH Control ODH OAH
BRI RGM:
Byte | Data byte Function
2 STATUS 0 ARRE 0 7T
3 STATUS 1 ARRE 1 @7
4 MMOD 8 LCD TIEER,
5 MREADH F85 LCD SAITER
6 MREADL FHm LCD EAITER
7 MSCOPE FH8R LCD BERgE
8 MSTATUS FHT LCD BERREE
9 SMOD F87 LCD ETIRETERI
10 | SREADH 57 LCD EIRB S TER
11 | SREADL F 587 LCD EIRBIRMITER
12 | SSCOPE T8 LCD ETIRBERESHE
13 | SSTATUS T8 LCD ETIRBERIAREE
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Bigg — OPEN/SHORT #f:
HHRISHROVBEINDITE - BEEWEF A OPEN/SHORT g#EHI52K
PGB A2 S OVFSERHEBE - RIS R EAVFSEREAIE - O LIFRSER
RN TTIHRKR T  WRBAAR ©
i Erpd =N gl ek

il kY
Sl N (2
- N - ~
Hecur
&
Heor
Lm Ca Gao Zdut
LroT z]_l
Lcus

STRIR(Zdut) RIS - TR -

ESPMAISHIPRIERMAIESE Go + jwCo -

STAIME R - WTBAR -
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SHORT

LroT z})] \I/
Leus Zs=Fstjls
ESSPMAISAIPEEBR Rs +jwlLs ©
RZESHME LRIEFAITTH Zdut £ - (0 TFEFIR ©

Zs
1
I

Zm-Zs

Zi " T2z Zo)Yo
m Yol [ Zdut {de 1-(Zm-Zs) Yo

|

1B =S ARG PRIB (Zm) B 15 R T ER R BV RER MBI PT S FRBYE - P
PAF IS AR ATNARETE TR TTH BV R I -

—

ik = BRI IBETARE:
KEBEARNEREX - TIFASVER - IKEWNEB O NMEERVEE
RN — i (Series ) Rillif(Parallel) &I - ERRUARERERTE
BN - AIIRBRNANTE °

1) B'88
BRESHENBREETEMNRIL - Rt ANESEXRTEMS © PAX

RORBHMZ2/)\BNE - NNESEHENEMS @ FIRRNTEMEAX
[EE - TBREBSHFMEL - B3R Rp BIRNE—MRMSEMRS - tm -
C REHEWEHN Rp FLENDAK » FAUAIRES ; B2EHESBHH Rs

SLENDRIRUN - PILIT RS - @AY - C RAEETIEAY Rp SLEOR\ -
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PILIY RS ; BREESEHN Rs FXENTK » LAY RS - AL - /)
ETHNEBRERLERINBE - ABSBRERBPWRINREE -

(2) BR

BREZXNENBEREEREMNLEL - Rt ANBRBEHRNEMS © AN
RURBMZAPBNE - /J\Eﬂ%@gﬁﬁ{&ﬁﬂﬂn%,ﬁmd\BH?ME - TBR
EREFWEL > B Rp BIRETE—RMSERS ° 04 - L BAEREIL
89 Rp ZEDKA  FIUAT RIS ; (BREAH SRR Rs $Z§E7J§JHJ/J\ ’
PRI RS - @69 - L RUNEREILERBY Rp SZEDRU)\ - AR
BREAESEN Rs FLENWA - IATRES - At K%@/EUEE@E
A EERINRE - N ERASR BERIERE -

AER(HMIL) E R (IR FL)

& T’; &EI- a8

R L J R
P__;.-_._;__ g /)P

1R FEHETR - ILSRIAIZENRE

= FERMENR 100 - [ERBHET o

«  FEEAR 10KQ - SRTEE o

- MEZERTRERME °

B$%P0 LCR-900 IES B

!
WEIREEIRSIZEC EF TI2NSBEHIR2 A S BB F R RM2E
RBE., RIREREITREERFMEMRE® -

(1) #7589 LCR-900 2+ T RREARACY ZA155C1TRI LCR-900 2 F BB,
WEBIL J11 2 MEEH LS -
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(2) TR E T EERIRI®), LCR-900 EEEEARERET, £LCD S
8\ Swi ful.08,, SAEREES F DCRy, PAUTO 4, F10MQ 4 I/ PYYH

fCalgo.

(3) 5% VR(TP6) — VRL(TP7) ZE/EZF -500mV+10mV o

(4) B TNHSBWIE LCR-900:

R | DR

FR1E

B 1

1 DCR

10MQ

10.000MQ

@A 10MQ ZiR£EM, LCD
BISPIgE, FRARERIKT
CAL LR, AR LCD
BIASfk FIOMQ , BR
FIMQ go

2 DCR

1MQ

1.0000MQ

wWA IMQ ZIR¥EEBME, KR
SERLEBIF. RRLCDEBEBR
“100KQ” o

3 DCR

100KQ

100.00KQ

% ' 100KQ fREEEAML IR
SER1ZBIE, RELCDEHE
ER 10KQ

4 DCR

10KQ

10.000KQ

HA 10KQ BEBE, FLR
fF, %f& LCD BREEHM
= 1KQ

5 DCR

1KQ

1.0000KQ

£ 100Q o

6 DCR

100Q

100.00Q

@A 1000 FEEME, B L
1E2R#R LCD B SERER
10Q -

7 DCR

10Q

10.000Q

@A 10Q REFHE LRF
Mk LCD M2 E8ER
1Q -

8 DCR

10

1.0000Q

@A 1Q REFAG LIRMF -
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48 8 LUi%, LCD | "OPEN,

HETEST IV

HRITFREBINE, ~20/8%H, & T CAL#. LCD
BRI 30 IRRERR "TPASS ), IBMIZEIAEEE

9 Effgﬁl * | 1588 LCD SET“SRT", #F CAL £, LCD 2Pk
° 30 #), SAREA/RNTPASS ), SAREANSFR 10, IR
LCD 8873 TFALL, , BIZESEIS 9, &% LCD
87 " PASS, o
1ZEBLSE] 1 HVIRIE, £
10 | 1KHz 10MQ | 10.000MQ | Fi#588 9% LCR-900 & &35}
A 1KHz -
BLE—3F8E, EMLIE
R1E#E, LCR-900 E8&)HiE
11 | 1KH 1MQ 1.0000MQ
z A 10KHz LIBEAT—%
RAE -
12 | 10KHz 1IMQ 1.0000MQ | $Z0R58 1 FHRIRIE o
ZBFS R 1 SV IRIEETAN
HIEMIE% LCR-900 B8
13 | 10KH 100KQ | 100.00KQ
z 5885 100KHz DIET—5
RIE °
T IEREMEFER 100K
14 | 100KHz | 100KQ | 100.00KQ | 0/100KHz Zi=v<EpE. iz
BERB 1 HIRIE -
15 | 100KHz | 10KQ | 10.000KQ | IREBHEE 1 IR IE o
16 | 100KHz | 100 10.000Q | IRIBEE 1 HIRIE -
17 | 100KHz | 10 1.0000Q0 | IBIBEE 1 HIEIE -
18 £5em EFIRIER, LCR-900 2B EERRAEIR, BEoSILEERE
RACORART, PREITRE J11 2RO IBIELR, WE IR FE o
Lo | ERRSB 18 %THEBRIMLD, LCR-900 BSHEESIES

BRAFARRE - AR CAL 2 2 1R, MTRIBS/IEBRIE -
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