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MOTICE:TO THEBEST OF DU RENOWLED G ETHISDOCUMENTISBELIEVEDTOEEACCURATE THEM ANLIFACTURERRESERVES THERIGHTTO
(CHARGE THEINFO RVUATICH ARD DO ES RO ASSLIME ANY PESPOMSRILITYFOR QM S5 DNS AN DYORERR CRSFOUND INTHISDOCUMENT.

WARRANTY: MAMUFACTURER WARRAMTS THIS PRODUCT TO BEFREE FROM DEFECTEIN MATERIALS ANDWOSKMANSHP
FOR A PERIOD OF ONE (1) YEAR FROM THE SHIPMENT DWTE. MANUFACTURER WARRANTS THE FOLLOWING TEMS FOR
MINETY (0f DvYS FROM THE DATE OF SHIPMENT: AECHARGEABLE BATTERIES, DNSICE ARD DOCLIMENTATION. DURING THE
WARRANTYPERNOD THERLANUFACTURERWILL ATITS DISCRETION ETHEREEPARORAEPLACE ANYPRODUCTTHATPROVES
TO BEDEFECTIVE. TO EXERCISE THIS WARRANTY, WRITEQR CALL ¥OUR LOCAL DISTRIELTOR Y04 WILL BEGIVEN PRONET
ACSETANCE ARDRETURN INSTRUCTIONS. PLEASE SEND THEPRODUCTWITH SHIPPING PREMAIDTO THE INDICATED SERSICE
FACILITY. REPAIREWILL BEMADE AKD THEPRODUCT WILL BE RETURKED TO YOUL REPABED DR BEPLACED PRODUCTS ARE
\WAREANTED FOR THEBALANCE OF THEORIGIMAL WARRANT Y PERICID, OR MINET'Y (oo DS FROM THEDTEOF THERERAIR.

THISWARRANTYDOES ROTCOVER THERERAIRCE ANYPRODUCT WHOSE SERIAL NUMBERHASEEEM ALTERED, DEFACEDOR
REMVED, TH{LS W ARR ANT Y DOES NOT COVERAINISHE' (SCRATCHES DIHSURFACECR SCEEEN) NORMAL WEAR ARDTEAR HOR
DIOESITCOVERDAMAGERESULTING FROMMISUSE, IET, LIQUIDS, PROSIMITY CREXPOSURE OFHEAT ACCIDENT ABUSE NEGLECT,
MISAPPLICATION, OPERATIOROUTSIDE OF THEENVIROMMENTAL SPECIFICATNONS TAMPERING, UIKBEASOMABLELISE SERNICE
PR RMED DR AT TEMPTEDRY UNALITH ORI IS ERVICECENTERS FAILURET] PROVIDEREASONABLEAND HECESSARY MANTERANCE.

THE WARRANTYDOES ROTAPPLY TOHDEFECTS RESULTIRG FROM PRODUCT MODIRCATION WITHOUT MANUFACTUBERS
EXPRESS WRITTEN CONSENT, ORMISUSE OF ANY PRODUCT ORPART. THIS WARRANTY ALS0 DOES NOT APRLY
TOSOFTWARE, NOM-RECHARCEABLE BATTERIES DAMAGE FROM BATTERY LEAKAGE AND IMPROPER POLARITY
OF THE BATTERIES OR PROBLEMS ARISING FROM NORMAL WEAR OR FAILURE TO FOLLOW INSTRUCTIONS. THIS
WARRANTY DOES NOT COVER LCD DAMAGE, PHYSICAL DAMACE TOTHE JOG DIAL BUTTOM, SLIDE SWITCH AND
BESET SWITCH; ELECTRICAL DAMAGE OF THE PRODAUCT DAJE TO HIGH WOLTAGE OR IMPROPER BATTERY TYPE.

THEDESICNAND IMPLEMERTATIONOF AMY CIRCUITBASED ONTHISPRODUCT ISTHESOLERESPOMSIBILITYDFTHECUSTOMER
MANUFACTURERDOES MOTWARRANT AMY DAMACE THAT OCCURS AS ARESULT OF THELSER S CRCUTORANY DEFECTSTHAT
BESLILTFROMLISER- 5L PRLIED PRODUCTS. THIS WARRAKTY DOES ROTAPRLYTOREPAURS ORREP LACEMENTSNECESETATED
EYANTCALSEBEYONDTHE CONTROLOFFACTORY INCLUDING, EUTNOTLISITED TO, CPERATION CONTRAY TOFURNISHED
INSTRUCTIONE SHIPPING ACODENTS, MODIACATION O REPAREFTHELSER, NEGLECT ACTIDENTS OROTHERACTSORCOD.

THEFORECOIMGISINLIEUOF ALL OTHEREXPRESSED'WAR RANTIES ANDTHEMANUFACTUBERDOES NOTASSUME ONALTHORLTE
ANYPARTYTO ASSUME FORITANY DELIGATION CRLIABILITY. THE DURATIONOF ANYWARRANTIES THATMAY BEMPLEDEYLAW
(NCLUDINGTHEWARRAKTIESOF MERCHANTAEILITY ANDFITMESS) (S LIMITEDTO THETERMOF THIS WARRANT L INKODEVENT
SHALLTHEMANUFACTURERBELIABLEFDREPECIAL INDDENTALORCONSEQUENTIAL DAMACES ARSMCFROM DWNERSHIPOR
USEOFTHIEPRODUICT ORFDRANY DELAYINTHEPERFD RMANCEOF ITS DELIC ATIONSUNDERTHIS WARANTY DUETD CALSES
EEYOMDITS CONTROL THIS WARRANT ¥ 5 LIMITEDIN DURATION TOOME (1) YEARFROM THED ATEOF CRICIMAL PLBCHASE

THE WARRANTY 15N LIELOF ALL OTHER WARRANTIES, EXPRESSED OR IMPLIED INCLUIDIMG ANY IMPLIED WARRANTY OF
MERCHAMTAZILITY OB FITMESS FORAPARTICULAR USE THEREMEIMES PROVIDEDHEREIN ARE BUYER'SS0LE ANDEXCLUSIVE
REMEDIES NETHERMANLIFACTURER WORLANY OF TS EMPLOYEES SHALL BELIABLEFCRANYDNRECT INDIRECT SPECIAL INCIDENTAL
ORCOMSEQUENTIAL DAMACES AR SING OUTOF THEUSECE ITS DEWCES ANDSOF TWAREEWEN IFMANUFACTURENHASBEEN
ADVISEDIN ADVANCEDF THEPOSSIBILITYOF SUCHDANMGES SUCHENCL UDED DAMRGES SHALL INCLUDE BUTARENCITLIMITEDTO:
COSTSOFREMOVAL ANDIMETALLATION, LOSSESELISTA NEDAS THE RESULT DF INJLEY TOAN Y PERSON, ORDAMACETO PROPERTY.

SAFETY PRECAUTIONS

The following safety precautions should be observed prior to usi
this product and any associated accessories. Although devices an
accessories would normally be used with non-hazardous voltages,
there are situations where hazardous conditions may be present.

recognize shock hazards and are familiar with the safety precautions
required to avoid possible injury. Read and follow all installation,
operation, and maintenance instructions carefully before gthe

protection provided by the product may be impaired.

Inspect the Smart Tweezers case before using,
Do notuse the device if it appears to be damaged.

Do not use the device if it operates abnormally.

Do not attempt to measure any components in-
circuit when your circuit is alive or active,

To avoid passlhledama§e to Smart Tweezers or to the
equipment under test, follow these guidelines:

Disconnect circuit power supply and discharge all high-valtage
capacitors before testing resistance, inductance, or capacitance.

Do not apply external voltages of more than 1.6 V.

Use proper terminals and functions for your measurements.

Only supplied charger (DC 5V) should be used to charge the battery.
SAFETY SYMBOLS AND TERMS

The WARNING heading in this manual indicates
dangers that might result in personal injury or death.
Always read the associated information very carefully
before performing the indicated procedure.

The CAUTION heading in the manual indicates hazards that could
damage the device. Such damage may invalidate the warranty.




GETTING STARTED

This section summarizes basic operation of Smart Tweezers.
In the section:

OVERVIEW: Overview of the device Controls - Describes controls

POWER-ON: Describes the power-on and power-off sequence,
the warm-up time, and default conditions.

DISPLAY: Discusses the display formatand messages that
may appear while using the device.

MENU STRUCTURE: Covers menu structure, system
settings and features.

OVERVIEW

Smart Tweezers (ST) is a portable impedance measuring
device. STis capable of measuring resistance, capacitance
or inductance over a range of more than 8 orders of
magnitude. The device has a basic accuracy better than
0.2% (resistance) and operates atfuurta&requencies.

Smart Tweezers is controlled by a microcontroller that sets
measurement conditions, processes data and operates the display
and userinterface. The device has a unique mechanical design that
allows manipulation SMT components with size down to 0201,

In actual use Smart Tweezers provides more accurate results than
most of the benchtop LCR meters due to small and very predictable
parasitics of its probes. Probability of measurement errors
associated with setup (wires, tips, probes and etc.)is minimal.

HOW IT WORKS

STevaluates impedance of a cumpunem?measuringmevuhage

across the component and current throughiit. The complex ratio
of voltage to currentis equal to the complex impedance. The unit's
processor calculates various parameters that are displayed i.e. R, Cor L.

W

RI
Q-

CURRENT SIGHAL
TOADC

Voltage across the component s generated by the test signal
source Vs. Both the amplitude and frequency of Vs can be set. The
voltage is applied to the device under test (DUT) through the source

output of AI provides a signal proportional to the current, I*Ri.
Voltage across the DUT is measured by a separate signal path

Voltage and current signals are processed by the A/D converter.
Obtained values are then corrected using calibration factors,
converted toimpedance and sent tothe display.

There are four selectable frequencies: 100Hz, 120Hz,
1.0kHz and 10kHz. The output frequency is accurate to
50 ppm (0.005%). Frequencies are set in the menu o by
moving the Navigation Controller to the RIGHT.

There are three output voltage levels that can be
selected: 0.25Vrms, 0.5Vrms and 1.0 Vrms. The
accuracy of the output voltage levelsis 2 %.




The output voltage is applied to the device under test
through the source impedance. The voltage across
the device is always less than or equal to the

outputvoltage. Source impedance values are

The source impedance is selected as a function of the measurement

range. For most devices, including resistors, most capacitors and many
inductors, the 1.0 Vrms setting provide best result. For some inductors

and active devices, the 0.25 or 0.5 Vrms setting should be used.

as 75U ceramic capacitors (testvoltage=0.5Vrms
for 25V parts and 1.0V for < 16V parts).

Note: Use the largest voltage possible for the best SNR and accuracy.
The ST5 provides three measurement ranges (R1-R3). Each of

the three ranges has the source impedance of approximately
impedance ranges for each of the measurement ranges.

Range Source R DUT Impedance

1

2

3

Note: Measurement ranges determine an impedance range (not
avalue range), so the ranges for inductance and capacitance
depend upon the test frequency. In addition, the impedance

for capacitors is inversely proportional to its capacitance, so
larger capacitors are measured in lower impedance ranges.

During normal operations the unit automatically changes to the
optimal range for the DUT. There is a built-in hysteresis allowing to
avoid repeated range changes when a component s near a range
boundary. The auto-ranging function can be disabled by user.

Range holding is helpful if a number of parts with similar values are

The Navigation Controller

The controller is used toselect a function or to change a
setting of Smart Tweezers. The controller can be moved
(rocked) in 4 directions (UP, DOWN, LEFT, RIGHT). Selection
is performed by pressing along the vertical axis (PRESS).

Quick Controls

The Quick Controls allow changing test parameters or modes
wimuutenterin%tkl‘le general menu Ek]_mm'ingthe Navigation
Controller UP, DOWN, LEFT and RIGHT as shown below.

Note: To avoid errors do
not use the Quick Contrals
during component
measurement. The
Navigation Controller
response time depends on
the current test frequency.

The following table summarizes functions of
the Navigation Controller moves:

UP - changetestsignal levels  LEFT - changemeasurement modes
DOWN-changetestranges  RIGHT - changetest frequencies




POWER ON

POWER-ON - To turn the Smart Tweezers ON,
press the Navigation Controller.

Note: Once powered on, the unitwill perform
the last selected function.

POWER-OFF - ST powers off automatically if neither a
measurement is performed nor the navigation controller is
operated for approximately 30 seconds éefaultvalue}.

The power off timeout value can be set by changing
the TIMEOUT setting in the SYSTEM menu.

The default power-off timeoutis 30 seconds in a
measurement mode and 30 seconds in the MENU mode.

Note: Automatic power-off does not occur if test
frequency is manually set to 10kHz.

DISPLAY

Thescreen is divided in four areas;

Primary Display

Secondary Display

Test Parameters

Device Status with Test Mode Indicator

TEST
AUTO TEST
FE'@’:‘P" r‘“‘“ (Fnenumu rmumcr
1.0V AR AF 10kHz
SECONDAY
MabEL A e BISPLAY
H PRIMARY
BISPLAY
st AM  HOLD qx
AUTO HOLD
MODE MODE ﬂ‘lﬂul;fl IBNAI.II-ER'

PRIMARY DISPLAY: The Primary Display is located in the middle
of the screen and uses the largest font. It shows the dominant
impedance parameter reading typically with 5 digits displayed.

SECONDARY DISPLAY: The Secondary Dei;playis located just above the
Primary Display. It shows the minor impedance parameter reading.

TEST PARAMETERS: The Test Parameters areais at the top of the
screenand provides information about current test conditions
such as Test Frequency, Range, Test Signal level, Test Model.

DEVICE STATUS: The Device Status area isat the bottom of the
screen and providesinformation about the current Test Mode
and settings of the device: Hold, Audio and Battery Status.

TEST MODEINDICATOR: The Test Mode Indicator signis
located immediately to the left of the Primary Display.

Symbols A, R, L, C, |Z), ESR and Diode indicate Auto,
Resistance, Inductance, Capacitance, Impedance and ESR
measurementand Diode Test mode respectively.

DISPLAYED PARAMETERS

The measurement mode setting (R, L+R, G+R, CG+D, L+Q,
|Z|, ESR and AUTQ) determines the measurement
type and the displayed parameters

RMODE: Resistance is shown on the Primary The resistance
displayed is either the equivalent series or parallel resistance

L+R MODE: Inductance is shown on the Primary Display and the series
resistance on the Secondary Display. The units of inductance are pH,
mH or H. Resistance is the real partof the impedance. Resistance

L+Q MODE: Inductance is shown on the Primary Display and

the quality factor Q onthe Secondary Display. Inductance

units are pH, mH or H. Q isthe ratio of the imaginary part of the
impedance to the real part of the impedance. Q is dimensionless
and the same for both series and parallel representations. A
goodinductance hasalarge Land a small R and thus a high Q..




C+R MODE: Capacitance is shown on the Primary Dis‘alay andthe
parallel resistance R, is shown on the Secondary Display. The units
(C<500 pF) or serial (C> 500 pF) equivalent circuit diagram is used.

C+D MODE: Capacitance is shown on the Primary Display and
dissiﬁatim factor Don the Secondary Display. The capacitance
is either the equivalent series or parallel capacitance of the

ratio of the real part of the impedance to the imaginary part
of the impedance, or 1/Q. D isdimensionless and the same
for series and parallel representations. A good capacitor has
alarge C(imaginary) and asmall R(real)and thusa low D.

|Z| MODE: The Impedance of the component is shown
ESR MODE: The equivalent series resistance of the capacitor is

AUTO MODE: 5T determines which component model is the most
accurate representation of the DUT and automatically selects the
appropriate parameter set. The determination is made as follows:

For |Q| <0.15 the R mode is selected.

For Q>+0.15the L+R or L+Q mode s selected (depends on user settings).
ForQ <-0.15 the C+R or G+D mode is selected.

For C<500 pF Parallel circuit diagram (Rp) is used.

For C>=500 pF Serial circuit diagram (Rs} is used.

MENU STRUCTURES AND FUNCTIONS

This section describes menu structure and device parameters
setting. Smart Tweezers menu system contains

Main menu — main menu items
System menu — system menu items
Sound menu - sound settings
Display menu — display settings

Service menu — service functions

Measurement menu - measurement functions and settings

Mode menu - measurement modes

Setting menu - measurement parameters settings
NAVIGATING MENUS

Mave the Navigation Controller UP or DOWN to move cursor
to the desired menuitem and PRESS it to select theitem.
The Current Setting cursor indicates the current setting.

CUARENT
SETTING

SELECTED
ITEM

MAIN MENU

B AUTOSET
SYSTEM

EXIT

Main menu is used to access System menu, Measurement menu or to
restore measurement parameters to the default state using Autoset.

Select AUTOSET to reset parameters to the default settings.
Select SYSTEM to change user interface and operation parameters.
Select MEASURE to specify measurement settings.




SYSTEM MENU
System menu is used to access system settings and functions.

P SOUND
DISPLAY
TIMEOUT
SERVICE

SOUND MENU
>
oM

OFF

> I

OFF

Sound menu is usedto change the sound setting

SelectON

Select OFF ] X to disable sound for all functions except for the
Navigation Controller operation.

Select R-TONE to enable a special mode when beep frequency varies
depending on the measured resistance value in the Resistance Mode
(see the Measurement Menu section), Resistance thresholds for the
R-TONE variations are presetto

Higher than 20 Ohm
10 Ohm

50hm

Ohm

0.5 Ohm and lower.

n

The mode could be used for locating shorted part of a circuit e.g. ona PCB.
DISPLAY MENU

>
LEFT
CONTR
EXIT

Display menu is used to change display’s settings
Select RIGHT to set the "Right Handed" display mode
Select LEFT to set the “Left Handed" display mode
CONTRAST

COMTRAST
COMTRAST

Select CONTR to adjust display contrast. Move Navigation
Controller UP or DOWN to change contrast. PRESS
to exit menu at the adjusted contrast level.

TIME QUT

TIMEQUT

30.00

Select TIMEQUT to adjust the timeout before the unit goes to
sleep mode. Move Navigation Controller UP or DOWN to change
the timeout value (10sec - 200sec) PRESS to exit the menu.,

SERVICEMENU
>
S/N
EXIT




BATTERY

4.18V

Select BATTERY to measure the actual batteryvoltage. PRESS to exit
SERIAL NUMBER

NMM.NMN.NN.NN

VERSION 1.1

Select S/N to display the device Serial Number

MEASUREMENT MENU

p MODE
SETTING

Measurement modes and settings
MODE MENU

>
RES
IND
CAP

v | imp

ESR

DIODE
EXIT
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The Mode menu is used to setthe measurement mode. Select RES,

IND, CAP, IMP or ESR menu items to measure desirable component or

Earameteras Resistance, Inductance, Capacitance, Imlﬁl_Fdance and
SR accordingly. For automatic measurement selectA

AUTO MODE: Select AUTO mode (AM sign appears atthe
leftbottom corner of display) for automatic measurement
ofinductance, capacitance or resistance.

Note: Inthe AUTO mode ST uses 1kHz test frequency by
defaultand hasa limited sensitivity. Automatic detection
ma&nutwurkfc-r small value capacitors and inductors.
Inthis case 10kHz test frequency must be used..

RESISTANCE MODE: Enables Resistance measurement mode.
See section MEASUREMENT FEATURES for more information,

INDUCTANCE MODE: Enables Capacitance measurement mode.
See section MEASUREMENT FEATURES for more information.

CAPACITANCE MODE: Enables Capacitance measurement mode.
See section MEASUREMENT FEATURES for more information,

IMPEDANCE MODE: Enables the Impedance measurement mode.
Note: See section MEASUREMENT FEATURES for more information.

ESR MODE: Enables the ESR measurement mode. See section
MEASUREMENT FEATURES for more information,

DIODE TEST MODE: Enables diode test mode showing
diode polarity or SHORT indicating a faulty diode

o ¥

SHORT

0 (default)..

14




SETTING MENU

>
T FREQ
R/D/Q
RANGE

v | LEVEL

MIALICL
TOLER
NULL
EXIT

TEST FREQUENCY MENU
Use this menu to set desired test frequency.
>
10.1 kHz
1.0 kHz

100 Hz
120 Hz

RDQ MENU
Use this menu to set secondary display parameter.

»
D/Q

The following combinations are allowed:
C+R capacitance + resistance
C+D capacitance + dissipation factor
L+R inductance + resistances
L+Q inductance + quality factor

15

RANGE MENU

> CNFEE
1000
1.6 kO
25.6 k(2

Use this menu to set desirable source impedance
range. Defaultvalue is auto-ranging (AUTO).

Note: Auto-ranging procedure starts from R2 (1kOhm)
LEVEL MENU

[ 3 0.25 Vrms

0.5 Vrms

Use this menu to set desirable test signal level.
Defaultvalue is 1.0Vrms.
Note: 1.0Vrms is equal to 2.8Vp-p

MODEL MENU

>
PARAL
SERIAL
EXIT

Any non-ideal component can be represented as a resistive
component in series or in parallel with a reactive component.
Depending upon the characteristics of the component the series or
parallel model will be more accurate. In most cases, parts are best
approximated by the series model. Manufacturers often specify
which representation should be used when testing their devices.

The LCR meter can display Automatic (A) Parallel ( 5 ) or Series( P )
model data. Use this menu to choose the paralleland series model.

Series model is set as the default setting

16




TOLERANCE MENU

This function is designed for component sorting. It checks whether the

measured component is within preset tolerance from the reference

component. The tolerance ranges available are 1%, 5%, 10%, and 20%.

Topreseta tolerance range:
Select manual L, C or R measurement mode (see MODE menu)
Enable the HOLD mode (see HOLD menu)

Connect toan appropriate component selected as a reference value

Enter the TOLERance menu and select desired tolerance range
> EN
5%

10%
20%

Smart Tweezers will display difference in percent from
the reference value and the beeper will beep

1time when the component is within the setting tolerance.
3times whenever the cum’nunent under

test exceeds the setting tolerance.
1.0V AR AF 10kHz
A = Ri=35301 0
L 94.7 uH

AM  HOLD 6% dix

Toresetthe tolerance mode select AUTOSET from the
main menu or DEFAULT from the settings menu.

NULLMENU

ﬁllnwssturing of measurement offsets to
perform relative measurements (NULL).

When relative measurements are performed, also called
null, each reading is the difference between a stored
(measured) relative value or offset and the input signal.

17

One common application s to increase the accuracy
of asmall resistance measurement by storing (nulling)
thetest lead resistance (test leads shorted).

Obtaining the leads offset (nulling) is also particularly important
prior to making small capacitance measurements (test leads open).

Smart Tweezers allows to store measurement
offset forL, C, R component separately.

Tostore an offset
Select manual L, Cor R measurement mode (see MODE menu)
Enable the HOLD mode (see HOLD menu)

Obtain offset value by measuring a component or
by nulling test leads (see examples below)

Enter the NULL menu and select SET
Example 1: Nulling test leads for small resistance measurement

>
ZERO

Select manual R measurement mode (see MODE menu)
Enable the HOLD mode (see HOLD menu)
Short tweezers leads to obtain offset value
Enter the NULL menu and select SET
Example 2: Nulling test leads for small capacitance measurement

test frequency (see SETTINGS menu)
Enable the HOLD mode (see HOLD menu)

Bring tweezers leads to the distance equalto
the size of the componentto measure (e.g. 0.5
mm) to obtain capacitance offsetvalue

Enterthe NULL menu and select SET

18




During measurements an asterisk will appear beside
the test mode indicator for which the offset has been
stored indicating relative measurement.

MEASUREMENT FEATURES

1.0V AR AF 10kHz

A i B Measuring resistance Covers resistance measurements.
C* 3.50 pF Measuring capacitance | Covers capacitance measurements.
AM  HOLD dx Measuring inductance Covers inductance measurements.
Testing diodes Describes testing
To reset (set to zero) the stored offset for a particular test mode general-purpose diodes.
Select manual L, Cor R measurement mode (see MODE menu)
MEASURING SMALL RESISTANCE

Enable the HOLD mode (see HOLD menu)
Enter the NULL menu and select ZERO

To reset the NULL mode completely select AUTOSET from
the main menu or DEFAULT from the SETTINGS menu. increase if the gold on the tweezer tips wears out.The offset
value should be used in calculation of the actual resistance.

Thereis some small resistance offset due to the resistance of
the tweezer tips, and resistance of the contacts between the

>
i MEASURING CAPACITANCE
Test frequency 0.1kHz/1 kHz/10kHz
Test signal amplitude 0.25/0.5/1.0 Vrms Sine wave
HOLDWENU Source impedance
Allows to hold last reading on display. Test period 1 Sec (default)
2.0 SEC Equivalent circuit diagram | Parallel (C < 500 |PF]’
o5 SEC Serial( C> 500 pF)
measurement at 1kHz and then automatically selects the best
test frequency. The device is capable of measuring capacitance
PERIOD MENU
Period menu is used to set the time period between measurements. To measure capacitance lower than 4 pF select 10kHz test frequency
This setting does not affect measurement accuracy.
Default setting is 1sec.

Note: Short period may reduce the battery life.

19 20




DUT Optimal test frequency
<10000pF 10kHz
1kHz

There is some small capacitance offset due to capacitance of the tips. The
offsetdependsonthedistancebetweenthetips(i.e. measured component
size). Theoffsetvalue should beusedincalculation ofthe actual capacitance.

Table below shows typical offset values for different component sizes:

Component size Offset, pF

1206 0.58

0805 06

0603 0.65

0402 0.7

MEASURING INDUCTANCE

Test frequency 0.1kHz/1 kHz/10kHz

Test signal amplitude 0.25/0.5/1.0 Vrms Sine wave
Source impedance 62.5/1k/16k ohm
Test period 1 Sec (default)

Equivalent circuit diagram | Serial

In AUTO mode ST automatically selects the best test frequency and is

DUt Optimal test frequency
10kHz
1kHz

>100mH 100Hz

21

ESR MEASUREMENTS

Use the ESR measurement to measure the equivalent series
resistance of a capacitor independent of its capacitance.

0.1kHz/ kHz/10kHz
0.25/0.5/1.0Vrms Sine wave

Test frequency

Test signal amplitude
Source impedance
Test period 1 Sec (default)

Equivalent circuit diagram | Serial

MEASURING IMPEDANCE (|Z[)

All circuit components, resistors, capacitors, and inductors
have parasitic tc-m[runents. Thus, siny;le components
should be modeled as compleximpedances.
0.1kHz/1kHz/10kHz

0.25/0.5/1.0 Vrms Sine wave

Test frequency

Test signal amplitude
Source impedance
Test period 1 Sec (default)
Equivalent circuit diagram | Serial

MAINTENANCE

GENERAL MAINTENANCE: Dirtor moisture on the
tips maifaﬁe ct measurement accuracy. Clean the tips
regularly. Do not use abrasives or solvents.

Toclean the tips:
1. Shake off any dirt that may be on the tips.
2. Soak a swab in alcohol. Work the swab around each tip.

22




LOW BATTERY INDICATION

Ch L

The empty batteryicon on the display indicates that device's battery
voltage is low and it should be recharged. The warning appears
when the battery voltage drops below 3.55V, i.e. the batteries are
about 90% depleted. The unitis still operational for a short time;
however the batteries should be recharged as soon as possible

Note: To charge the battery use supplied USB
(5V) charger or a computer USB port
TROUBLESHOOTING

Ifthere appears to be a malfunction during an
operation of the device, the following steps could be
performed in order to troubleshoot the problem:

1. Check battery voltage and recharge if necessary.

2. Review this manual for possible mistakes
in the operating procedure.

3. Reset device by reconnecting battery
(requires frontlead re mmral%.

CAUTION: Smart Tweezers repairs should only be performed by

LABELLING & VERIFICATION REQUIREMENTS

This device complies with Part 15 of the FCC Rules.
Operation is subject to the following two conditions:

1. This device may not cause harmful interference; and,

2. This device must accept any interference received, including
interference that may cause undesired operation.
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