














POWERON

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

Note: Once powered on, the unit will 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 (default value).

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

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

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

g The screenis divided in four areas:

* Primary Display

* Secondary Display

* Test Parameters

* Device Status with Test Mode Indicator

1.0v AR AF
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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 Display is located just above the
Primary Display. It shows the minor impedance parameter reading.

TEST PARAMETERS: The Test Parameters area is 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 areais at the bottom of the
screenand provides information about the current Test Mode
and settings of the device: Hold, Audio and Battery Status.

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

SymbolsA,R,L, C, |Z|, ESRand Diode indicate Auto,
Resistance, Inductance, Capacitance, Impedance and ESR
measurement and Diode Test mode respectively.

DISPLAYED PARAMETERS

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

RMODE: Resistance is shown on the Primary The resistance
displayed s either the equivalent series or parallel resistance
of the DUT. Resistance units aremQ, Q, kQ, or MQ.

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 part of the impedance. Resistance
units are mQ or Q. Serial equivalent circuit is used in this mode.

L+Q MODE: Inductance is shown on the Primary Display and
the quality factor Q on the Secondary Display. Inductance
unitsare uH, mHor H. Qs the 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
good inductance hasalarge Land asmall Rand thusa high Q..
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C+R I|\|II(|)DE: Capacitancehis shown ﬂn the Pri(;nary DisFIay ahnd the * Service menu — service functions

parallel resistance R, is shown on the Secondary Display. The units . _ ; ;

of capacitance are pF, nF, or uF. Resistance units are Q or kQ. Parallel Measurement menu - measurement functions and settings

(C<500 pF)or serial (C> 500 pF) equivalent circuit diagram is used. + Mode menu - measurement modes

§+D MODE}Capacitance}z]is showr&on the Plrimarhy Display and + Setting menu - measurement parameters settings
issipation factor D on the Secondary Display. The capacitance

is eitﬁerthe equivalentseries or parallel capacitance of the NAVIGATING MENUS

DUT. The units of capacitance are pF, nF, pF or mF. Dis the Move the Navigation Controller UP or DOWN to move cursor

ratio of the real part of the impedance to the imaginary part to the desired menuitemand PRESS it to select the item.

oftheimpedance, or 1/Q. D is dimensionless and the same The Current Setting cursor indicates the current setting.

for seriesand parallel representations. A good capacitor has
alarge C(imaginary) and a small R (real) and thusalow D.

|Z] MODE: The Impedance of the component is shown
on Primary Display. Units aremQ, Q, kQ, or MQ.

ESRMODE: The equivalent series resistance of the capacitor is
shown on the Primary Display. ESR units are mQ, Q, kQ, or MQ.

AUTO MODE: ST 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] <0.15the Rmode s selected.
* ForQ>+0.15the L+Ror L+Q mode is selected (depends on user settings).

A | ) AUTOSET

* ForQ<-0.15 the C+R or C+D mode is selected. MAIN MENU
* ForC<500 pF Parallel circuit diagram (Rp) is used. P AUTOSET
+ For C>=500 pF Serial circuit diagram (Rs) is used.
EXIT
MENU STRUCTURES AND FUNCTIONS
This section describes menu structure and device parameters Main menu is used to access System menu, Measurement menu or to
setting. Smart Tweezers menu system contains restore measurement parameters to the default state using Autoset.
* Main menu — main menu items * Select AUTOSET to reset parameters to the default settings.
+ System menu — system menu items * Select SYSTEM to change user interface and operation parameters.
* Sound menu - sound settings * Select MEASURE to specify measurement settings.

* Display menu — display settings
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SYSTEM MENU The mode could be used for locating shorted part of a circuit e.g. ona PCB.

» SOUND
DISPLAY
TIMEOUT
SERVICE

Y RIGHT

LEFT

CONTR

YOUND VIENU pISpiay SUSeato ange-aispiay tlngs
> * Select RIGHT to set the “Right Handed" display mode

* Select LEFT to set the “Left Handed" display mode

CONTRAST
CONTRAST

electCON dispfay contrast. Move Navigation
Sound menuis used to chs e sound setting Controller UP or DOWN to change contrast. PRESS

for measurement confirmation. to exit menu at the adjusted contrast level.
Select ON o] to enable the measurement confirmation sound.
Select OFF i XX 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 preset to

* Higherthan20 Ohm

TIMEOUT

elect TIMEOUTt0 3 etimeoutbefore the unit goesto
sleep mode. Move Navigation Controller UP or DOWN to change
the timeout value (10sec - 200sec) PRESS to exit the menu..

* 100hm
* 50hm
[ JBATTERY |
* Ohm S/N
+ 0.50hmand lower. EXIT
1 12
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BATTERY

418 V

Select BATTERY to measure the actual battery voltage. PRESS to exit
SERIAL NUMBER

NNN.NNN.NN.NN

VERSION 1.01

Select S/Nto display the device Serial Number
and the firmware version.

g ASUREMENTVENY

p MODE
SETTING
HOLD
PERIOD

EXIT

Measurement modes and settings
MODE MENU

>
RES
IND
CAP

v | Imp

ESR
DIODE
EXIT
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The Mode menu s used to set the measurement mode. Select RES,

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

parameter as Resistance, Inductance, Capacitance, Impedance and

ESR accordingly. For automatic measurement select AUTO (default)..

AUTO MODE: Select AUTO mode (AM sign appears at the
left bottom corner of display) for automatic measurement
ofinductance, capacitance or resistance.

Note: Inthe AUTO mode ST uses 1kHz test frequency by
defaultand has a limited sensitivity. Automatic detection
maﬁnotworkfor smallvalue 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

Y

SHORT
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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%.

To presetatolerance range:

* Select manual L, Cor R measurement mode (see MODE menu)

* Enable the HOLD mode (see HOLD menu)

+ Connecttoanappropriate component selected as a reference value
* Enterthe TOLERance menu and select desired tolerance range

> A
5%
10%
20%

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

* 1time when the componentis within the setting tolerance.
. 3timeswheneverthecomf)onentunder

test exceeds the setting tolerance.
1.0V AR AF 10kHz
A — Rs= 53.01 Q

L 94.7 uH

AM HOLD 6% dx Il

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

NULL MENU

Allows storing of measurement offsets to
perform relative measurements (NULL).

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

17
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One common application is to increase the accuracy
of a small resistance measurement by storing (nulling)
the test 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
offsetfor L, 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)

* Enterthe 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

* Enterthe NULL menu and select SET

Example 2: Nulling test leads for small capacitance measurement

+ Select manual C measurement mode (see MODE menu) and 10KHz
test frequency (see SETTINGS menu)

* Enable the HOLD mode (see HOLD menu)

* Bring tweezersleads to the distance equal to
the size of the component to measure (e.g. 0.5
mm)to obtain capacitance offset value

* Enterthe NULL menuand select SET

18
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During measurements an asterisk will appear beside
the test mode indicator for which the offset has been
stored indicating relative measurement.

1.0V AR AF 10kHz
A =~ Rs= 5M Q
Cc* 3.50 pF
AM  HOLD gx

Toreset (set to zero) the stored offset for a particular test mode

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

* Enterthe NULL menu and select ZERO

Toreset the NULL mode completely select AUTOSET from
the main menu or DEFAULT from the SETTINGS menu.

>
OFF

HOLD MENU
Allows to hold last reading on display.

2.0 SEC
| 1.0 SEC
0.5 SEC

PERIOD MENU

Period menu is used to set the time period between measurements.

This setting does not affect measurement accuracy.
Default setting is 1sec.

Note: Short period may reduce the battery life.

19
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MEASUREMENT FEATURES

This section describes specific ST functions and settings.

Measuring resistance Covers resistance measurements.
Measuring capacitance | Covers capacitance measurements.
Measuring inductance Covers inductance measurements.

Testing diodes Describes testing
general-purpose diodes.

MEASURING SMALL RESISTANCE

There is some small resistance offset due to the resistance of
the tweezer tips, and resistance of the contacts between the
tipsand DUT. Typical offset value is less than 25 mQ and may
increase if the gold on the tweezer tips wears out.The offset
value should be used in calculation of the actual resistance.

MEASURING CAPACITANCE
Test frequency 0.1kHz/1 kHz/10kHz
Test signal amplitude 0.25/0.5/1.0 Vrms Sine wave
Source impedance 62.5Q0/1kQ/16kQ
Test period 1 Sec (default)
Equivalent circuit diagram | Parallel (C < 500 pF),
Serial( C>500 pF)

In AUTO mode the Smart Tweezers first tries to perform
measurement at 1kHz and then automatically selects the best
test frequency. The device is capable of measuring capacitance
from aproximately 3 pFto 199 uF in AUTO mode.

To measure capacitance lower than 4 pF select 10kHz test frequency
manually. Tomeasure capacitance higherthan 200 uF use 100Hzor 120Hz.

20
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ESR MEASUREMENTS

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

DUT Optimal test frequency
<10000pF 10kHz
10001pF- 1pF 1kHz

Thereis some small capacitance offset due to capacitance of the tips. The
offsetdependsonthedistance betweenthetips(i.e. measured component
size). Theoffsetvalueshould be usedin calculation oftheactual capacitance.

Table below shows typical offset values for different component sizes:

Test frequency

Test signal amplitude
Source impedance
Test period

0.1kHz/1 kHz/10kHz
0.25/0.5/1.0Vrms Sine wave
62.5Q/1kQ/16kQ

1 Sec (default)

Component size Offset, pF

1206 0.58

0805 0.6

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
capableof measuringinductance from 1 pHto 1kH. Tomeasureinductance
lower than 5pH or more than 500mH select test frequency manually:

DUT Optimal test frequency
<100 pH 10kHz

100 yH-100 mH 1kHz

>100 mH 100Hz

21
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Equivalent circuit diagram | Serial

MEASURING IMPEDANCE (|Z])

All circuit components, resistors, capacitors, and inductors
have parasitic components. Thus, simple components
should be modeled as compleximpedances.

Test frequency 0.1kHz/1kHz/10kHz

Test signal amplitude 0.25/0.5/1.0 Vrms Sine wave

Source impedance 62.5Q0/1kQ/16kQ ®
Test period 1 Sec (default)

Equivalent circuit diagram | Serial

MAINTENANCE

GENERAL MAINTENANCE: Dirt or moisture on the

tips mar affect measurement accuracy. Clean the tips
regularly. Do not use abrasives or solvents.

To clean thetips:

1. Shake off any dirt that may be on the tips.

2. Soak a swab in alcohol. Work the swab around each tip.

22
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LOW BATTERY INDICATION APPENDIX A. SPECIFICATIONS

TECHNICAL SPECIFICATIONS

AC test mode Test 1 kHz, 10 kHz, 120Hz,100 Hz

o frequency:

Test frequency accuracy: 50 PPM (0.005%)
The empty battery icon on the display indicates that device's battery ; . 5 :
voltage isYow and it should be recharged. The warning appears Test signal leve: 0.25/0.5/1.0 /- 5% Vrms Sine wave
when the battery voltage drops below 3.55V, i.e. the batteries are Source impedance: 62.5Q/1kQ/16kQ +/- 1%
about 90% depleted. The unitis still operational for a short time;
however the batteries should be recharged as soon as possible TYPICAL OFFSET:
Note: To charge the battery use supplied USB Resistance <25mQ
(5V) charger or a computer USB port Capacitance 0.65 pF
TROUBLESHOOTING Inductance 01 uH

[fthere appears to be amalfunction duringan
operation of the device, the following steps could be
performed in order to troubleshoot the problem:

Offset value should be subtracted from measurement result for
smallvalue components (R<100Q, C< 100 pF, L<10 pH).

® 1. Check battery voltage and recharge if necessary. MEASUREMENT RANGES ®
2. Review this manual for possible mistakes Parameter MeasurementRange Testfrequency
in the operating procedure. Resistance <99MQ 1kHz
3. Reset device by reconnecting battery Capacitance <9999 pF 10KHz

(requires front lead removal).
CAUTION: Smart Tweezers repairs should only be performed by

10000pFtoTpF  1kHz

an Authorized Service Center or by qualified service personnel. >1uf 100 Hz

Inductance 0.5pHto 99 uH 10kHz
LABELLING & VERIFICATION REQUIREMENTS T Th——
This device complies with Part 15 of the FCC Rules. >100mH 100Hz

Operationis 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.

23 24
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MAXIMUM MEASUREMENT RANGES

Resistance R:
Capacitance C:
Inductance L:
Quality factor Q:
Dissipation factor D:

MAXIMUM RESOLUTION

Capacitance C:
Inductance L:
Quality factor Q:
Dissipation factor D:
Phase angle F:

0.05Qt09.9MQ
0.5 pF to 4999 pF
0.5 uH to 999 mH
0.001 to 1000 *
0.001 to 1000 *

0.1 pF
0.1 pH
0.001
0.001
0.1 deg

*indication of the parameter notimplemented in some versions

Auto mode Read-out:
Equivalent circuit diagram

Manual Mode Read-out

Equivalent circuit diagram:
Measurement update rate:

Battery Type:
Typical charge time:
Calibration:

25

Dominant parameter

Serial/Parallel for C/R
Serial for L/R

Dominant or secondary
parameter

Parallel or serial

Up to 4 measurements per
second

3.7V LiPO rechargeable 150mAH

2.5 hours, current <100mA

Recommended interval 1 year
NIST traceable calibration

PHYSICAL SPECIFICATIONS
Size

Weight

ENVIRONMENTAL CONDITIONS

Operating temperature:
Storage temperature:
Relative Humidity:
Altitude Operating:

EMC: According to CE regulation 89/336, Emission according FCC15 Class B.

14.0x2.5x3.0cm
(3.94x09x1.5in)

53 grams (0.11 Ib)

0°Cto 50°C
-40°Cto 70°C

0% to 90 % (0 °Cto 35 °C)

0-2000 meters

APPENDIX B. DEFAULT SETTINGS

Default settings after RESET

SOUND mode;
DISPAY mode:
Contrast:

Readings PERIOD:
Measurement mode:
Test frequency mode:
Offset CALIBRATION:

OFF

Right

FACTORY settings
1 sec

AUTO

AUTO

FACTORY settings

26
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APPENDIX C. ACCURACY SPECIFICATION

®

Default settings after AUTOSET command

SOUND mode:
DISPAY mode:
Contrast:

Readings PERIOD:
Measurement mode:
Test frequency mode:
Offset CALIBRATION:

OFF

No change
No change
1sec
AUTO
AUTO

No change

RESISTANCE, IMPEDANCE.

Range Resolution 100 Hz 1kHz 10kHz
1R 0.001R 0.7%+50  0.7%+50  0.7%+50
10R 0.01R 07%+8  07%+8  0.7%+8
100R 0.01R 0.2%+3 0.2%+3 0.2%+3
1000 0.IR 02%+3  02%+3  0.2%+3
10k0 0.001K 0.2%+3 0.2%+3 0.2%+3
100k0 0.01K 05%+5  05%+5  0.5%+5
1000k0 0.1K 0.5%+5 0.5%+5 0.5%+5
10MO 0.001K 20%+8  2.0%+8  5.0%+8

Accuracy for the ranges 1R~ 100 Ris specified

after subtract of the offsetr

27
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CAPACITANCE

Range  Resolution100Hz ~ 120Hz  1kHz 10kHz
10mF  0.00TmF 20%+8 2.0%+8 NA NA
1000pF 01pF  05%+5 0.5%+5 NA NA
100pF  0.01pF  03%+3  03%+3 05%+5 NA

10pF  0.00TpF  02%+3 0.2%+3 02%+3 0.5%+5
TpF 01nF  0.2%+3 02%+3 0.2%+3 02%+3
100nF  0.01nF  02%+3 0.2%+3 02%+3 0.5%+3
10nF  0.00TnF 05%+5 0.5%+5 02%+3 0.5%+3
1000pF1 0.1pF NA NA 0.5%+5 0.5%+3
100pF1  0.01pF  NA NA 0.5%+10 0.8%+20
10pF1  0.001pF  NA NA NA 1.0%+50

Accuracy for the ranges of 10 pF~1000 pF iS specified after subtract of the stray

capacitances for test leads.

INDUCTANCE

Range Resolution 100 Hz 1kHz 10kHz
10pH 0.00TyH  NA NA 1.0%+5
100pH 0.01pH NA 1.0%+5 0.7%+3
TmH 01pH 07%+10  05%+3  0.5%+3
10mH 0001TmH  05%+3  02%+3  05%+3
100mH 001mH  05%+3  02%+3  NA

TH 0.1 mH 02%+3  NA NA

* 3t optimum test frequency, ranges, without calibration offset
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