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Introduction

Thank you for purchasing the HIOKI "3522-50 LCR HITESTER." To obtain
maximum performance from the product, please read this manual first, and
keep it handy for future reference.

This manual contains information and points for attention which are
necessary for safe operation of the unit and for storing it safely in proper
operational condition.




Shipping Check

NOTE

When you receive the product, inspect it carefully to ensure that no damage
occurred during shipping. In particular, check the accessories, panel
switches, and connectors. If damage is evident, or if it fails to operate
according to the specifications, contact your dealer or Hioki representative.

Check the 3522-50 unit and the supplied accessories

Main unit

3522-50 LCR HITESTER

Supplied accessories
(1) User manual ... 1
(2) Grounded power cord ... 1

(3) Spare fuse for power supply (according to voltage specification) ... 1
100 V, 120 V setting: 250 V' F1.0AL 20 mmx 5 mm dia.
220 V, 240 V setting: 250 V' FO.5AL 20 mmx 5 mm dia.

No interface boards and no test cables are supplied with the unit as standard
equipment. You should order them separately, according to requirements.




Safety

This manual contains information and warnings essential for safe operation
of the product and for maintaining it in safe operating condition. Before
using the product, be sure to carefully read the following safety notes.

/A WARNING I This product is designed to comply with IEC 61010 Safety Standards,
and has been thoroughly tested for safety prior to shipment. However,

mishandling during use could result in injury or death, as well as
damage to the product. Be certain that you understand the
instructions and precautions in the manual before use. We disclaim
any responsibility for accidents or injuries not resulting directly from
product defects.

The following symbols in this manual indicate the relative importance of
cautions and warnings.
Safety symbols

* The A\ symbol printed on the product indicates that the user
should refer to a corresponding topic in the manual (marked with
the [/Alsymbol) before using the relevant function.

* In the manual, the A\ symbol indicates particularly important
information that the user should read before using the product.

Indicates a grounding terminal.

Indicates AC (Alternating Current).
Indicates a fuse.

Indicates the ON side of the power switch.

Indicates the OFF side of the power switch.

A WARNING Indicates that incorrect operation presents a significant hazard that
could result in serious injury or death to the user.

|_o-—meu|— >

Indicates that incorrect operation presents a possibility of injury to
the user or damage to the product.

NOTE Advisory items related to performance or correct operation of the
product.

A\ CAUTION




Measurement categories (Overvoltage categories)

This instrument complies with CAT 1 safety requirements.

To ensure safe operation of measurement instruments, IEC 61010 establishes
safety standards for various electrical environments, categorized as CAT | to
CAT 1V, and called measurement categories. These are defined as follows.

CAT |  Secondary electrical circuits connected to an AC electrical outlet
through a transformer or similar device.

CAT Il Primary electrical circuits in equipment connected to an AC
electrical outlet by a power cord (portable tools, household
appliances, etc.)

CAT Il Primary electrical circuits of heavy equipment (fixed installations)
connected directly to the distribution panel, and feeders from the
distribution panel to outlets.

CAT IV The circuit from the service drop to the service entrance, and to
the power meter and primary overcurrent protection device
(distribution panel).

Higher-numbered categories correspond to electrical environments with
greater momentary energy. So a measurement device designed for CAT Il
environments can endure greater momentary energy than a device designed
for CAT Il

Using a measurement instrument in an environment designated with a
higher-numbered category than that for which the instrument is rated could
result in a severe accident, and must be carefully avoided.

Never use a CAT | measuring instrument in CAT Il, Ill, or IV environments.
The measurement categories comply with the Overvoltage Categories of the
IEC60664 Standards.

Service Entrance Distribution Panel

Internal Wiring
CAT Il

CATIl caT ____]__;_

Service Drop

'} Qutlet
Power Meter o

Fixed Installation




Points for Attention During Use

Follow these precautions to ensure safe operation and to obtain the full
benefits of the various functions.

A WARNING ® Before turning the product on, make sure the source voltage
matches that indicated on the product's power connector.
Connection to an improper supply voltage may damage the product
and present an electrical hazard.

® To avoid electric shock and ensure safe operation, connect the
power cable to a grounded (3-contact) outlet.

® The 3522-50 contains certain interior components which are at very
high voltages. Never remove the cover of the unit, because to do so
is very dangerous.

A\ CAUTION « Various connectors are present on the outside of the 3522-50. Never
connect any cable to any of these connectors without first turning off the
power supply and removing the power cord. Moreover, check the
connections carefully in order to avoid any chance of setting up a short
circuit etc..

« If anything unusual happens during operation of the unit, turn off the
power switch immediately and contact any HIOKI service facility for help,
advice and service.

« This product should be installed and operated between 0°C and 40°C and
80% RH or less, and less than 2000 m height.

o The unit should always be stored in a range of temperature and humidity
from -10°C to 55°C, 80% RH or less.

« Do not store or use the product where it could be exposed to direct
sunlight, high temperature or humidity, or condensation. Under such
conditions, the product may be damaged and insulation may deteriorate
so that it no longer meets specifications.

« To avoid damage to the product, protect it from vibration or shock during
transport and handling, and be especially careful to avoid dropping.

« Do not use excessive force on the touch panel, and do not use sharp
objects that could damage the touch screen.

« Before using the product, make sure that the insulation on the probes is
undamaged and that no bare conductors are improperly exposed. Using
the product in such conditions could cause an electric shock. Replace the
test leads and probes specified by Hioki.

« Ventilation holes for heat radiation are provided on the side panels of the
product. Leave sufficient space around the ventilation holes and install
the product with the holes unobstructed. Installation of the product with
the ventilation holes obstructed may cause a malfunction or fire.

About the guarantee

You should be aware that HIOKI cannot accept any responsibility directly or
indirectly if the unit has been incorporated in some other system, or if it is
resold to a third party.
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Chapter 1
Overview

1.1 Product Overview

The HIOKI 3522-50 LCR HITESTER is an impedance meter which uses a
touch panel as the user interface. This interactive touch panel enables
extremely easy operation. The test frequency can be set DC and from 1
mHz to 100 kHz at high resolution.

The values of a maximum of any four of the fourteen test parameters,
including not only impedance |Z| and phase angle 6, but also L, C, and R
etc., can be simultaneously displayed upon the screen.

Moreover, this widely applicable impedance meter can be set, not only to a
floating voltage setting, but also to a constant voltage setting or a constant
current setting.

1.1 Product Overview



1.2 Product Features

Wide range of test frequencies
The test frequency can be selected from a wide range - DC, 1 mHz to 100
kHz - at high resolution. Frequency dependent assessment of electronic
components and materials, etc., is possible.

Constant voltage and constant current testing
Assessment of dependence upon voltage or current is possible.

Outstanding operability
All control operations are initiated via a touch panel on the display. All the
keys currently available for use are shown on the display, and can be
operated interactively.

Simultaneous display of four parameters
Up to four of the test parameters (such as L,C,R, etc.) can be displayed
simultaneously.

Interface
Using a computer, any required parameters can be captured

Changing settings without stopping measurement
Various background settings can be changed without stopping measurement
(when an internal trigger is set).

1.2 Product Features



1.3 Names and Functions of Parts

Liquid crystal display Contrast adjustment knob

]

CONTRAST

HIOKI 3522-50 LcR HITESTER ©

CATI
A UNKNOWN £ 10V DC MAX

GUARD Lcua Lror Hpot Hcur POWER

00000 | o

\.
mm== EEmEy

Test terminals

)

Power switch

Front View

Liquid crystal display
This is a 5-inch liquid crystal display fitted with a touch panel. It also
serves to provide input keys.

Power switch
Turns the power for the unit on and off.

Contrast adjustment knob
This knob adjusts the screen contrast. Turning it clockwise decreases the
contrast, and vice versa.

Test terminals
There are five test terminals:

Hour The test signal is supplied to this terminal.
Heor Detected voltage high terminal
Leor Detected voltage low terminal
Lour Test current detected terminal

GUARD Guard terminal
These test terminals are designed according to the safety standard,;
Pollution Degree 2, Measurement category |.

1.3 Names and Functions of Parts



Power input socket Optional equipment interface
with voltege selector
7 Y 3)
® \[] ®
@ \e ® ©
. 1
| eo—
| eom—
—> AEXTI/O EY c€
— — —————— S M
[ c—
—®
EXT 1/0O connector Key lock switch
Rear View

Power input socket (internally fused type) with voltage selector
Connect the supplied power cord here.

Optional equipment interface
Optional interface boards are connected here.

EXT I/O connector
For input of an external trigger signal and output of comparator results.
Compatible with sequencer connection.

Key lock switch
Puts the touch panel keys into the input-not-accepted state.

1.3 Names and Functions of Parts



Left View

Can be opened to tilt the unit upwards.

A\ CAUTION

ly strong downward pressure with the stand extended.
e to the stand will result.

Used when carrying the unit.

1.3 Names and Functions

of Parts




1.3 Names and Functions of Parts
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Chapter 2

Before Starting Measurement

N

2.1 Connecting the Power Cord

® \When a 3522-50 unit is ordered, the supply voltage is set in the
A WARNING I factory to the value specified, which can be 100 V, 120 V, 220 V, or

240 V. The maximum rated power (with all options fitted) is 40 VA.

® Before turning the product on, make sure the source voltage
matches that indicated on the product's power connector.
Connection to an improper supply voltage may damage the product
and present an electrical hazard.

® The power supply voltage for this product is switchable. To avoid
electrical accidents, check that the voltage selector is set correctly
for the supply voltage you are using. (For details, refer to Section
6.2)

® To avoid electric shock and ensure safe operation, connect the
power cable to a grounded (3-contact) outlet.

The power cord is connected according to the following

procedure.

1. Check that the main power switch of the unit is off.

2. Check that the power supply voltage is correct, and
connect the proper end of the power cord to the power
input socket (with voltage selector) at the rear of the unit.

3. Plug the other end of the power cord into the power
supply socket.

Grounding
Use the grounding type (three-wire) power cord supplied.
The unit will be grounded automatically.

2.1 Connecting the Power Cord



/A

2.2 Connecting the Test Leads

The 3522-50 has five test terminals: Hcyr terminal (to which the test signal
is supplied); Hpot terminal (detected voltage high terminal); Lpor terminal
(detected voltage low terminal); Lcyr terminal (test current detected
terminal), and GUARD terminal (connected to the chassis of the unit).

2.2.1 Establishing the Connections

* The maximum voltage which can be applied to the test terminals of the
3522-50 unit is 10 V DC (when the 9268 or 9269 is used, 40 V DC). If
a DC voltage greater than this is applied continuously, the unit may be
damaged. (For how to apply a DC bias voltage, refer to Section 5.7,
"Supplying DC Bias")

* Using a low frequency to measure capacitors with a particular polarity (for
example, electrolytic capacitors) results in a reverse bias being applied. In
some cases this could damage or destroy the capacitor, and therefore a
DC bias should always be applied while making the measurements. Also
be sure that the positive terminal of the capacitor is connected to the Hqg
terminal on this unit.

A\ CAUTION

If using a test lead set supplied by HIOKI, connect the red leads to the Hcyur
terminal and to the Hpot terminal, and connect the black leads to the Lcyr
terminal and to the Lpot terminal.

Z
.

PN @
W 29

\

The unit is designed and adjusted for 75 Q coaxial cable test leads. It is
best to use HIOKI test leads.

2.2 Connecting the Test Leads



NOTE

* The connections to the article to be tested are as shown in the following
figure.
p Test fixture

* No test cables are included with the 3522-50 unit. They must be purchased
separately. (For details, refer to Section 7.4, "Options")

* If all four terminals are left floating, the numbers which appear on the
display are completely meaningless.

2.2 Connecting the Test Leads
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2.3 Turning the Power On and Off

How to turn the power on

1. Turn on the power switch on the front panel. The Initial screen will be
displayed on the liquid crystal display.

~L

offb i gooboobon

The test conditions will start off the same as they were when last the power
was turned off.

2. Adjust the contrast knob so as to make the display as easy to see as
possible.

N

Darker

Brighter

3. Wait for 60 minutes after turning on the power before starting testing, so as
to allow the unit to warm up fully.

How to turn the power off
Turn off the power switch on the front panel. The test conditions will be
preserved.

Even if the power supply is interrupted because of a power failure or the
like, the test conditions (settings) will not be lost; when the power is turned

on again, the unit will return to its state just before the interruption.

2.3 Turning the Power On and Off
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Outline of Operation !

Chapter 3

3.1 About the Touch Panel

/A CAUTION

Do not use excessive force on the touch panel, and do not use sharp
objects that could damage the touch screen.

The 3522-50 uses a touch panel for setting and changing all of the test
conditions. Simply by touching the LCD screen at certain areas - termed soft
keys - which appear in reverse video, the items associated with these soft
keys, and numerical values, can be selected.
In this manual, lightly touching a soft key area on the screen is termed

"pressing™ a key.

.
101.SEnF

OFF

[Jo.oo733

OFF

FRERQ

Umomni

RAMG
OFPEH
SHOR
TRIG
DELA
AUE

SPEE

— | |~ =
El I
(=
]

= -Z — mj =] |=

l.0688kH=
1.6@auU
l.8@al
OFF
B.&39mA
AUTO 18kg
OFF

OFF

INT
B.868=
OFF
HORMAL

MENU

Initial Screen

3.1 About the Touch Panel
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3.2 About the Screen

(1) The Initial screen

* When the power is first turned on, the basic screen for controlling the 3522-
50 immediately appears, called the "Initial screen”. A maximum of four of
the test parameters (L, C, R, etc.) can be set for display, and all of the test
conditions can be checked, on this Initial screen.

* The Menu screen can be displayed by pressing the key.

* The Parameter setting screen can be displayed by pressing a parameter key.

T )
101 .BEI“IF FREQ 1.8080kHz
1] 1.@@au
Umoni 1.@apal)
Parameter OFF OFF
keys moni] @.633mA Monitor
AUTO 1@8kQ display

D.00733

OFEH OFF
SHOR OFF

©

Al =] |
I |
= —
Lyl —
= -= — m =

HH TRIG IMT
DELA 0.0808=
ALE OFF
SFEE HORMAL
MENU Menu key
- J

Initial Screen
For details, refer to Section 4.1.1, "The Initial Screen."

(2) The Menu screen
The Menu screen is used for selecting whichever of the test conditions you
want to change. Pressing one of the keys on this screen changes over the
display to the appropriate test condition setting screen.

4 M\

cs]101 . 36nF |EE) 0 ED

U RAGE J oPEn [ sokT
D|o.0c0733 | H D3

To change any one of the test ——

5FEED|
APPLI MENU
conditions (frequency, controlled
level, etc.), press the corresponding 1

key on this menu.
’ # SELECT MEHNU % EXIT
\ J

Menu Screen
For details, refer to Section 4.1.2, "The Menu Screen"

3.2 About the Screen
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(3) The Parameter setting screen

* Pressing a parameter key on the Initial screen causes the Parameter setting
screen to be displayed, using which the test parameters to be displayed (up
to a maximum of four) are selected.

* By pressing a key for any test parameter, that parameter is set to be
displayed, and the unit automatically returns to displaying the Initial screen
again.

4 I

 |101.386nF
i [Cs ) BN IH)| | .
D|0.00733 P
[

+ SET PARAMETER # EXIT
N~ J

Parameter Setting Screen

(4) The Test condition setting screen
* This screen is for changing a test condition (for example, the test frequency).

* When you have finished setting the test condition, press the key, and
the unit will return to displaying the Initial screen again.

(¢ N\

ts|lto1.36nF
[

Djp.oc0733 NN HElER

g =
The inactive keys MEAS FRE® 1.@@@KHz DGT |
(whicl:h calr\:not cﬁrrem -J KEY « |

operated) appear as white . 0 Q Q kH=

rectangles with black character + SET FREO # |kHz] | H z ] |mHz]
legends, i.e. in non-reversed video. {

Test Condition Setting Screen
(Test frequency setting screen)

3.2 About the Screen
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3.2.1 Control Screen Sequence

* The basic flow for the change of screens as control operation is performed is

as follows.

* The measurement values can be checked in real time on all of the screens.

~

-
101 .3B6nF 1.886kHz

1.@@8al

1.@@8al

OFF oFF
@.639mA

Bo.oo733 [t e

OFF
QFF TRIG INT
DELA B.068s
OFF
HORMAL

o] [o = =1 =[=][=
o||= T = (1|2
m|(m = o [ [2
m ] = (==
= <= = m| = ||=]| |~

Initial Screen

g
ts)101.36nF (@

[DJo.00733

0 o

SHORT

b Jove

TRIG
SPEED
APPLI HERU

# SELECT HENU

N J
Menu Screen
4 ‘ N\
[ts)844 . 89nF
[DJo.00733
MEAS FRE® 128.8 Hz
1 2 0. 0 Hz
¥ S5ET FREQ % @ @

-

Setting Screen

¥

e
844 . B9nF |EEEE 128.8 Hz

1.e@a@l

1.8l

OFF oFF
B.639mA

Bo oo7as [t re e

SHORT| OFF
QFF TRIG INT
DELA 6.088s
OFF
SFEED|] MORMAL

B =] [=][<][=
= = (1|2
m o |||
= | |=||=
= m| = =] [~

MENU

Initial Screen

The measured values of any of the test parameters
can be displayed for checking (up to a maximum
of four) and all of the test conditions can be
checked on the Initial screen.

To make a change to the test conditions:

Press the soft key, and the Menu screen will
be displayed.

Select the test condition to alter on the Menu
screen (for example, when changing the test
frequency).

Press the soft key, and the Frequency setting
screen will be displayed.

Set or change that test condition on the appropriate
Test condition setting screen.

When the test condition setting is complete,
press the soft key, and the display will return
to displaying the Initial screen.

3.2 About the Screen
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3.3 Basic Measurement

In order to explain the basic operation of the 3522-50 unit, as an example,
the procedure will be shown for establishing the following settings:

Example Sample to be tested

Capacitor 85 F
Test conditions

Test frequency 120 Hz

Constant voltage level 04V

Open circuit compensation setup ALL compensation

Short circuit compensation setup ALL compensation
Parameters to be displayed

Capacitance Cs, Loss coefficient D

The trigger is internal. The 3522-50 unit, when it is dispatched from the
factory, is in the internal trigger state.

3.3.1 Basic Flow up to Testing of the Sample

The basic flow up to starting testing of the sample is as shown in the
following chart in correspondence to the applicable reference sections:

Step Reference sections
Select the test parameters to be 3.3.2, "Setting the Test Parameters to be Displayed (Cs, D)"
displayed
Set the test frequency I 3.3.3, "Setting the Test Frequency"
Set the voltage level I 3.3.4, "Setting the Constant Voltage Level"
\ 4

Open circuit compensation I 3.3.5, "Setting Open Circuit Compensation™
Short circuit compensation I 3.3.6, "Setting Short Circuit Compensation”

( Start testing )

3.3 Basic Measurement
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3.3.2 Setting the Test Parameters to be Displayed (Cs, D)

Here the first (i.e., the uppermost) parameter key will be set to capacitance
Cs, and the third parameter key will be set to loss coefficient D.

15.898 ) 1.088kHz

1.8@al)

B.51auy
-LI OFF

r—— 3Z.49mA

—-83,35° |EEE EE;D 1880

=

(ol el el B Ee R (] (] —| =
o (<) M)A (] |o = El
m|m| | = = m = (=
m | (o) | | ] =
= =S = m =] 1= =

[~

~

M il
OFF INT
H.608s
OFF
HORMAL
HENU
Ny
Before Setting
Setting procedure
(" ~
[FRER ] . z
15.896 E'?m i.:Z:EH
B.518U
[I-L1n ofFF
32.49mA
—-83.,35" EE;D 1ean
OFF
OFF INT
B.80s
[RUE ] oFF
MORMAL
HEHNU
J
Initial Screen
( N\
J (V]
c» ] D]
-83.85°
| G |
OFF
* S5ET PARAMETER # EXIT
\ J

Parameter Setting Screen

~N
H]10.209uF t.a00kHz
) 1.8@8U
Umoni B.S1au
_@ OFF
32.49mA
AUTO 18@R
> 0 11660 [OFENM ] OFF
OFF
OFF INT
8.08s
OFF
HMORMAL
MENU
- J

After Setting

1. In order to change the first parameter displayed
on the Initial screen, press the first (uppermost)
parameter key.

2. The Parameter setting screen is displayed. (The
test parameter (currently Z) to which the pressed
parameter key currently corresponds is shown in
black characters on a white ground, i.e. in non-
reversed video).

Press on this screen, and the display will
automatically return to displaying the Initial
screen, with capacitance Cs being displayed as
the first parameter.

If you press the key on this screen without
pressing EBM | no new setting is performed, and
the display just returns to displaying the Initial
screen.

Any of the test parameters (Z, L, C, R, etc.) (up
to a maximum of four) can be set to correspond
to any of the four parameter keys.

3.3 Basic Measurement
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( ———— ) 3. In order to change the third parameter displayed
10.208uF 1. 080U on the Initial screen, press the third parameter
B.51@u
OFF OFF key
32.49mA
_88. 850 _w EE:D 1884
OFF
INT
B.88s
OFF
HORMAL
MENU
N J
Initial Screen
- ~\ 4. The Parameter setting screen is displayed.
ts)10.209uF Press on this screen, and the display will
automatically return to displaying the Initial
screen, with the loss coefficient D being
D displayed as the third parameter.
-NOTE
OFF - ) )
If you press the key, instead of pressing a
x SET PARAMETER x EXIT] soft key corresponding to any one of the test
b : g parameters, then the display of the test parameter
Parameter Setting Screen to which the third parameter key currently

corresponds will be canceled.

4 ) 5. Now the Initial screen is displaying the values
FREQ 1.888kH=
10.208uF ooy of the parameters Cs and D.

@.51@8u

OFF -LIH OFF

moni 32.49mA
EAHNG AUTO 1@88Q
0 . 11660 OFEN | OFF

OFF
OFF

INT
B.08s
aFF
MORMAL

o] [2] [=] [ [0 =] [=][=][=
||| [m] ||| =
m||m|[—|[=] = o
m | @] |7 =
= = =l m =| |~

MENU

For details, refer to Section 4.2, "Setting the Parameters to be Displayed".

3.3 Basic Measurement
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3.3.3 Setting the Test Frequency

The following explanation shows how to set the test frequency to 120 Hz, as

an example.
e N e N
10.209MF 1. apakHz 85.072,uF [FREG | 126.5 =
] 1.d4al) 1) 1.8@aal
B.51@L a.518U
OFF OFF OFf OFF
3Z.49mA IZ.49mA
AUTO 1@@n AUTO 188G
Blo. 11880 |E28 o7 _ o |Bo. 11880 |EET T
aFF oFF
OFF INT OFF INT
B.00= B.808s
OFF OFF
HORMAL HORMAL
MENU HENU
Ny J Ny J
Before Setting After Setting
Setting procedure
- ~ 1. On the Initial screen, press the key, and
10.209uF EEEL 1. o00uns the Menu screen will be displayed.
B.51@u
OFF OFF
32.49mA
Jo.11880 |EE=T oo reen
aFF
OFF
.88
OFF
HORMAL
—
Initial Screen
- \ 2. Press the EE key on the Menu screen, and
Cs]10. 209uF |G one of the frequency setting screens will be
\ SHORT displayed.

iws Qo g ave
SPEED

APPLI MENU

[DJo. 11880

* SELECT MENU *

Menu Screen

3.3 Basic Measurement
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There are actually two frequency setting screens. The display can be
switched over between these two screens just by pressing a particular soft

key.
The Digit screen

The Ten key screen

~
@10.209;;F * SET FREQ x

1.a@al)

Umoni a.51au

— L
=

FREQ l.888kH=z

—

—Lin OoFF
@O 11860 Imoni] 32.49mA

_ MEAS FRE®Q 1.888kH=
1. 0 O 0 kHzﬁ
« SET FREQ + KHz] [H z][mHz]
J

Digit Screen

[DJo. 118860

MEAS FRE® 1.@888kH=z
1 0 0 0 kHz

-

e A
[Cs)10.209uF

# SET FREQ # @ ‘Ej@
J

Ten Key Screen

@10—2091”: % SET FREQ *

1.888kHz
1.888U
B.51@U
aFF
[DJo. 11880
1. 0O O 0 kH=z
[+ E3
\
Digit Screen

The test frequency is input using the and
digit keys.

A numerical value for the test frequency is input
directly.

-~

.
[Cs]10.209uF

[bJo. 11880

Ten Key Screen

* In this case, because it is desired to input the
value 120 Hz for the test frequency directly as
a numerical value, the Ten key screen is used.

* When the Digit screen is being displayed,
pressing the soft key causes the display to
switch over to the Ten key screen.

3.3 Basic Measurement
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f@10.209,uF
[DJo. 11880
*SETFREL*%]

-

Ten Key Screen

4 N
[ts)85.072uF

[DJo. 11880

MEAS FRE® 128.8 Hz DGT
KEY «
1 2 0.

0 Hz
x SET FREQ + [KHz] [H z][mHz]
-

Ten Key Screen

g
85.072,uF e 120.0 ne

1.@8@al
@.518u

OFF -L1 OFF
momni 3Z.49mA

AUTO 1@@8g
[o.11860

OFF
QFF INT
B.008s
OFF
HORMAL

| (] [=] (2] [e] (=] =] [=] =] =] 1=
0| |<||m|[=]|[x||=||= =
m|[m| || [=][=]|m||= o
m ||| [o] =] = =
= = = m =| |~

MENU

Initial Screen

3. Press the keys Il IEN and in
succession on the ten key pad.

If you make a mistake, press the key to
clear the value entered so far, and start again.

Then press the key, and check that the
test frequency value input is indeed 120 Hz.

The numerical value input for the test
frequency cannot be checked until one of the
keys B [, and has been pressed.

If you press the key before pressing the
key, the display will return to displaying
the Initial screen with the previously set value
for the test frequency still current.

4. When the setting has been established as
above, press the key, and the display will
return to the Initial screen.

For details, refer to Section 4.3, "Setting the Test
Frequency".

3.3 Basic Measurement
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3.3.4 Setting the Constant Voltage Level

The following explanation shows, as an example, how to set the value for
the constant voltage level to 0.4 V.

Vs

85.072uF

OFF

0.11880

OFF

-y

=

1.8@al)

-LI

[~

OFERN
SHOR
TRIG
LELA
AUE

SFEE

el —|
|2 El
=2 (=
o 1= =
= =S = m =] =] =

g, olull
OFF
3Z.49mA
AUTO 18@Q
OFF

OFF

INT

B.08=

OFF
NORMAL

HMERU

e ™
H1 85, 0721 F et
) [CV ] @.4@80
Tmornt] 2.3000
OFF OFF
25.48mA
AUTO 188G
— 0 . 11860 OFF
OFF
OFF INT
G.08s
OFF
HORMAL
MENU
N J

Setting procedure

Before Setting

p
85.072,u|=

OFF

[o.11860

OFF

SHORT

=] [=][— SlEIEEEIERE

<|[m|[= | |[z||2 = el

m| | [~ m|[=|[= || |= m
|| =||=|[=|[=| = =)
= m| = =] [~

SFEED

128.8 Hz
1.e@a@l
@.51@u
aFF
3Z.49mA
AUTOD 1@@8Q
aFF

aFF

INT
B.88=
aFF
MORMAL

Initial Screen

/@85.072;”:

[DJo. 11880

# SELECT MENU *

-

Frealfl

o R Jove
SPEED
APPLI HENU

LIMIT

EXIT

Menu Screen

After Setting

1. On the Initial screen, press the key, and
the Menu screen will be displayed.

2. Press the key on the Menu screen, and
the Level setting screen will be displayed.

3.3 Basic Measurement
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128.8 Hz
1.8l
@.51@u
aFF
3Z.49mA

@85 O72uF % SET LEVEL #
128.8 Hz
B.4800
B.4@8U
aFF
[DJo. 11880
CC|
0. 4 O o v
[+ |
) 53 E2 Em
\.

Level Setting Screen

/@85.072;”:

[DJo. 11880

% SET LEVEL *

128.8 Hz
@.4@aL
@.4@aL
aFF
25.48mA

Vv

Level Setting Screen

p
85.072,uF

OFF

EJo.11880

OFF

cu

-LI

moni

o] [2] [=] 2] o] [2] [] =] =] [= il
|| [m][=] x| (o] = = el
m||m|[—|[=][=|[m] = o m
m | || 7] =] = = =)
= = =l m =| |~

128.8 Hz
@.4@aL
@.4@aL
OFF
25.48mA
AUTO 18@q
aFF

OFF

INT
B.08s
aFF
MORMAL

MENU

Initial Screen

3. Because you for example want to set the value
for the constant voltage (CV), press the
key. Then check that the key changes to
black figures on a white ground (i.e., in non-
reversed video), which confirms that constant
voltage has been properly selected.

4. Using the and keys, set the displayed
constant voltage value to 0.400.

Bl The corresponding digit is incremented.
(If you hold this key down continuously,
the corresponding digit increments
continuously.)

K2 The corresponding digit is decremented.
(If you hold this key down continuously,
the corresponding digit decrements
continuously.)

5. When the setting has been established as above,
press the key.

* With this constant voltage (CV) setting, the
testing will be performed with the voltage
between the terminals of the sample being
tested being kept constant at 0.400 V.

* The accuracy of this constant voltage is
+10%+10 mV.

For details, refer to Section 4.4, "Setting the Test
Signal Level"

3.3 Basic Measurement
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3.3.5 Setting Open Circuit Compensation

The following explanation shows, as an example, how to set up ALL open
circuit compensation, with which open circuit compensation values for all of
the test frequencies are determined and adjusted.

e N\ 4 N\
. 12@.8 Hz . 1268.8 Hz
[Bes.o72xF 1288 Bss.o72xF 1260
. 4@@L a.4@@U
OFF OFF OFf OFF
25.48mA 25.48mA
[ F=r=TArr= B -TAE =R W - AT =] [IFEY=AYTer = BT L X = B W - T al
Blo. 11660 [E=—u [Jo. 11860 B
R —r——
OFF INT OFF INT
G,88s G.808s
oFF OFF
HORMAL HORMAL
MENU MENU
N J N J
Before Setting After Setting
Setting procedure
- N 1. Arrange the test leads as closely as possible to
Bss.o72uF Lz0.8 Wz their configuration in which measurement will
0 2. 400y be performed, and make sure that the HIGH
Bo. 11860 Auro 1a0a and LOW leads are not contacted together.
' OFF . . " .
oFF For details, refer to Section 4.7.2, "Setting the
U 5 oo Compensation Method".
OFF
HORMAL
2. On the Initial screen, press the key, and
h — the Menu screen will be displayed.
Initial Screen
p . 3. Press the key on the Menu screen, and
@85 .072uF the Open circuit compensation screen will be
] displayed.
[DJo. 11660 |
7o |
CED
* SELECT MENU * EXIT]
& J

Menu Screen

3.3 Basic Measurement



SELECT HODE

SPOT OFF

* OPEN ADJUST * EXIT
-

)

Open Circuit Compensation Screen

YoU SELECTED ALL MODE
0K ?

gt

* OPEN ADJUST EXIT
-

/

Confirmation Screen

NOH ADJUSTING ....

2@k

STOP

% OPEN ADJUST *
-

Data Determination Screen

4. Press the key so as to select ALL
compensation, with which open circuit
compensation values for all the test frequencies
will be determined and adjusted.

5. A Confirmation screen will be displayed for
confirmation of ALL open circuit compensation.
If it is OK to proceed, press the key.

Check again - are the test leads definitely out of
mutual contact ?

6. When you press the key, the ALL open
circuit compensation process starts.

After about 2 minutes, the determination and
adjustment of the open circuit compensation
values is complete.

If an error message appears, refer to Section
4.7.5.

3.3 Basic Measurement
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-~

COMPLETED NORMALLY

o]

Z 405.51MQ
e -87.09°

* OPEN ADJUST *

J

Confirmation Screen

_
85.072,uF FRE

OFF

Bo. 11880

OFF

—L1I

moni

AUE

= =] =] ] [2] [=] [=] =] [<] [~
il m| (||| (o] @ = ||=
m | [=||=|[m| = o
m | @] ] =] = =
= = =l m =| |~

128.8 Hz
@.4881
@.4881
OFF
25.48mA
AUTO 1@ag
ALL

OFF

INT
B.88s
OFF
MORMAL

MENU

Initial Screen

7. If the compensation process has terminated

satisfactorily, a Confirmation screen as shown to
the left is displayed.

The residual component at the frequency of 100
kHz with the test cables separated (open
circuited), and its phase angle, are shown on the
screen. These values are required for use with
the test range on HOLD.

(For details, refer to Section 4.9, "Open Circuit
Compensation and Short Circuit
Compensation™.)

. After checking the open circuit residual

component and its phase angle, press the
key, and the display will return to the Initial
screen.

For details, refer to Section 4.7, "Open Circuit Compensation”.

3.3 Basic Measurement
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3.3.6 Setting Short Circuit Compensation

The following explanation shows, as an example, how to set up ALL short
circuit compensation, with which short circuit compensation values for all of
the test frequencies are determined and adjusted.

. . ™
. 1268.8 Hz . . 1268.8 Hz
Bss.o72xF 1260 [es.0724F iz.0
a.4@@U G.4@8
OFf OFF OFF OFF
25.48mA 25.48mA
[Jo. 11860 [EEET woro o o |BJo. 11880 [EEET oro reer
oFF I ALL I
FF TRIG T (FF TRLE T
6.08@s 6.08@s
OFF OFF
HORMAL HORMAL
MEKU HENU
\- J N J
Before Setting After Setting
Setting procedure
- N 1. Arrange the test leads as closely as possible to
Bss.072uF 128:9 Hz their configuration in which measurement will
0 2. 450y be performed, and short c_|rcuu togther the
25.480R HIGH and LOW leads using a shorting bar.
[Jo.11860 AuTo 1008 : . .
ALL (Refer to Section 4.8.2 for information about
i o bos the shorting bar.)
OFF
HORMAL
2. On the Initial screen, press the key, and

the Menu screen will be displayed.

Initial Screen
N 3. Press the key on the Menu screen, and
Gs)85. 072uF the Short circuit compensation screen will be
displayed.

BJo. 11860

SPEED
APPLI HENU

# SELECT HENU EXIT

Menu Screen

3.3 Basic Measurement
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SELECT HODE

5 spoT [l OFF

* SHORT ADJUST = EXIT
-

J

/

Short Circuit Compensation Screen

YoU SELECTED ALL HODE
0K ?

a

* SHORT ADJUST = EXIT

J

Confirmation Screen

NOH ADJUSTING ....

2@k

STOP

* SHORT ADJUST #

Data Determination Screen

4. Press the key so as for example to select
ALL compensation, with which short circuit
compensation values for all the test
frequencies will be determined and adjusted.

5. A Confirmation screen will be displayed for
confirmation of ALL short circuit

compensation. If it is OK to proceed, press
the key.

Check again - are the test leads properly short
circuited together by the shorting bar?

6. When you press the key, the ALL short
circuit compensation process starts.
After about 2 minutes, the determination and
adjustment of the short circuit compensation
values is complete.
If an error message appears, refer to Section
4.8.5.

3.3 Basic Measurement
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COMPLETED HORMALLY

Z 3.7755mQ
e 24 .99°

# SHORT ADJUST #
o

~

Confirmation Screen

_
85.072,uF FRE

OFF

[Jo.11e60 |E=

QFF TRIG

DELA

[<] [
= ||=
o
=

|
—
=

=IE o [~
= T =
m| (m = o
m =] =
= = = m| |~

128.8 Hz
@.4@881
@.4881
OFF
25.48mA
AUTO 1@@q
ALL

ALL

INT
B.6868s
OFF
MORMAL

MENU

Initial Screen

7. If the compensation process has terminated
satisfactorily, a Confirmation screen as shown
to the left is displayed.

The residual component at the frequency of
100 kHz with the test cables connected
together (short circuited), and its phase angle,
are shown on the screen.

These values are required for use with the test
range on HOLD. (For details, refer to Section
4.9, "Open Circuit Compensation and Short
Circuit Compensation™.)

8. After checking the short circuit residual
component and its phase angle, press the
key, and the display will return to the Initial
screen.

For details, refer to Section 4.8, "Short Circuit Compensation”

3.3.7 Starting Testing

When the operations described above have been completed, the test
conditions have been for example set as follows:

Test conditions
Frequency

Constant voltage level
Open circuit compensation
Short circuit compensation

Parameters displayed

120 Hz

04V

ALL compensation
ALL compensation

Capacitance Cs, Loss coefficient D

Connect the actual sample to be tested to the test cables, to start testing.

3.3 Basic Measurement
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.

Chapter 4
Detailed Description of

Functions

4.1 Description of the Screens

The Initial screen, Menu screen, Application menu screen will be explained.

4.1 Description of the Screens
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4.1.1 The Initial Screen

The Initial screen is the screen which is initially displayed when the power
to the 3522-50 unit is turned on.

The monitor display on this screen enables the user to perform testing while
checking the values of all the test conditions. (The monitor display varies
according to the test signal level setting.)

ll 1. Measured values

>3 2p
4 . Parameter keys
1.5702kQ|ERER ] 1 800kHz ~ 4 (The parameters displayed can be

— 12223 4T selected using these keys.)
oFF— | | 6

—-89.58° 3. FREQ Test frequency

B.638mA— ] g 4.V Test signal control level

AUTO 1@8kQ 4 .
aFF L1 9 5.Vmoni Voltage value between the
SHORT] 0FF ———1 1 terminals of the test sample

0.00733 ||ERL] ™WT——1 1 11 6.1-LIM  Measurement current limit value

B.808=
] . .
AUE OFF — T 12 7.Imoni  Current value flowing through
SFEED] HORMAL ] the test sample

8. RANGE Test range

14 N .

MENU 9. OPEN  Open circuit compensation setup
10. SHORT Short circuit compensation setup
11. TRIG Trigger mode

12. DELAY Set value for the trigger delay

13. AVE  Number of times for averaging
14. SPEEDTesting speed

101.36nF

CEE N -

L) A== <=
m |12 []!
— el B (e
i il e
= - — m| = |=

Even if the 3522-50 unit is being used outside the limits of its specification,
test values are sometimes displayed. In this case, the following type of
indication appears on the display.

| e

This means that the 3522-50 is operating MENU
outside the range for which the accuracy
of the measured values can be assured.

* In this case, you should consider the following possible causes, and you
should either change the test conditions while checking the accuracy assured
ranges (with reference to Section 7.5, "Test Accuracy"), or you should
consider the measured values as values for reference only, because their
validity is somewhat doubtful.

* Perhaps the test signal controlled level is too low.
Increase the test signal level.

* Perhaps the present test range (if ranging is set to HOLD) is not suitable.
Either set the test range to the most suitable one by using AUTO ranging, or
change the test range manually.

* When powering on again, the screen when the power has been turned off on
the following screens is displayed.
Initial screen, Comparator screen, Scaling screen, Magnification screen,
Continuous test screen

4.1 Description of the Screens
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4.1.2 The Menu Screen and Application Menu Screen

To display the Menu screen

MENU Press this key on the Initial screen.
It is possible to access various setting screens for changing the various test
conditions from this screen.

Initial screen

To display the Application screen

APELT MENU Press the key on the Menu screen.
It is possible to access the various application function setting screens from
Menu screen this screen

. Measured values

. Parameters displayed

. FREQ Test frequency setting

. LEVEL Test signal level setting
. LIMIT Limit setting

. RANGE Range setting

2 1
I |

Zi1 .57021(5}' FRED |[§ LEVEL

w
\CD
SN
~—
ol
—

—
et
E\z
—
—
\
[EY
o
N o 0o WODN

8 —89.58°

Csj1 01 . 36 nF| %( 11 7. 0OPEN Open circuit compensation
a setting
Do . 00733 M\ [ 9 8. SHORT Short circuit compensation
[ | setting
12 9. TRIG Trigger setting
10. DELAY  Trigger delay function
* SELECT MENU x EJ 11. AVE Averaging setting
~ g 12. SPEED  Test speed setting
APPLI MENU |
13 14 15
(— )
E 1 .5702k$2 APPLICATION MEHU 13. COMP ON Comparator function
— 14. SCALE ON Scaling function
i —83.58" | i % @ | I 16 15. CONT MEAS Continuous test function
| 16. LOAD Panel load function
Csj101.38nF ] _: 18 17 save Panel save function
Dlo. 00733 7 18 Beep sound setting
. (21 19. RESET  System reset
- 20 20. EXT DC BIAS External DC bias setting
19 21. A Magnification display function
+ SELECT MENU % 23 22. DISP Display setting
- 22

23. DIGIT Display digits setting

4.1 Description of the Screens
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4.2 Setting the Parameters to be Displayed

From among the total of 14 different test parameters a maximum of four can
be selected for their values to be simultaneously displayed on the screen,
arranged in any desired order.

4.2.1 Control Screen Sequence

Press the parameter key for which you wish to make the

Initial screen change.
4 Press the key in the parameter list corresponding to the
Parameter setting screen parameter which you wish to display in that position.
The Initial screen will automatically be displayed again.
—t The parameter displayed in that position will now be
Initial screen .
the desired one.

4.2.2 Details of the Setting Process

1. Ensure that the Initial screen is being displayed.

2. Decide in which of the four positions on this Initial screen you wish to
change the parameter which is being displayed, and then press the parameter
key in the corresponding position.

The Parameter setting screen will be displayed, as follows:

The position in which you wish to
change the parameter displayed

The parameter currently being displayed in this position
appears in black letters on \'/vhite (non-reversed video).

/

-

| M

1.5702k$
101 .36nF
0.00733

Press this key to

abandon the setting
+ SET PARAMETER * BIRN| tess and rewrm

~ to the Initial screen.

The parameters set to be displayed can only be changed by starting from the
Initial screen.

4.2 Setting the Parameters to be Displayed
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NOTE

3. The parameter which you wish to display in the chosen position can be
chosen from the following list by pressing the corresponding key. The
screen will then automatically revert to the Initial screen, with the desired
new parameter being displayed in the appropriate position.

z impedance ()

Y admittance (S)

0 impedance phase angle (° ) *1

Cs static capacitance in series equivalent circuit mode (F)

Cp static capacitance in parallel equivalent circuit mode (F)

D  loss coefficient=tand

Ls inductance in series equivalent circuit mode (H)

Lp inductance in parallel equivalent circuit mode (H)

Q Q factor

Rs effective resistance in series equivalent circuit mode (Q2)=ESR *2
Rp effective resistance in parallel equivalent circuit mode (Q2) *2
G  conductance (S)

X reactance (Q)

B susceptance (S)

OFF display no test parameter in the chosen position

*1  The phase angle 6 is shown based on the impedance Z. When
measuring based on the admittance, the sign of the phase angle 6 must
be reversed.

*2  When measuring direct resistance (DC measurement), if Rs or Rp is
selected the direct resistance (DCR) is displayed. However for others
parameter measurement, it is not displayed.

All parameters excluding the impedance phase angle® is displayed as
absolute value. To check the polarity, confirm the impedance phase angle®.
For details, see Section 7.2, "Testing Parameters and Calculation Equations".

Press the key in order to cancel this setting process and return to the
Initial screen with the original parameter still displayed as before.

4.2 Setting the Parameters to be Displayed
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4.2.3 Series Equivalent Circuit Mode and Parallel Equivalent
Circuit Mode

The 3522-50 unit analyses the test sample in terms of a pure inductive
component (L), an equivalent circuit construction composed of a pure
capacitive component (C), and a pure resistive component (R), and calculates
as though these components were connected in series, or alternatively
connected in parallel. Therefore, it is possible for the user to select either a
series equivalent circuit mode or a parallel equivalent circuit mode for this
conceptual connection together of these L, C, and R components.

When the impedance of the sample being tested is relatively high, Lp, Cp,
and Rp for the parallel equivalent circuit mode should be selected manually,
and when the impedance of the sample being tested is relatively low, Ls, Cs,
and Rs for the series equivalent circuit mode should be selected manually.
Generally, for a device such as an electrolytic capacitor or the like with a
high D value (i.e., a low Q value), the test values obtained when testing
using series equivalent circuit mode differ from those obtained when testing
using parallel equivalent circuit mode. The greater the resistance component
in the sample being tested, the more this difference in the test values
appears.

For example, the test values for capacitors of the same capacitance which
have different values of D in series equivalent circuit mode and in parallel
equivalent circuit mode may be as follows:

Series equivalent Parallel equivalent
circuit mode circuit mode
D=0 C C
D=0.1 1.005C 0.995C
D=05 1.118C 0.8944C

(Where C is the static capacitance)

Therefore it is necessary for the user clearly to understand the setting of this
test mode, in order properly to assess test samples.

In general, parallel equivalent circuit mode should be used for elements
which have relatively low capacitance and high impedance such as film
capacitors and ceramic capacitors, since parallel resistance can cause great
loss in this case; while series equivalent circuit mode should be used for
elements which have relatively high capacitance and low impedance such as
electrolytic capacitors, since series resistance can cause great loss in this
case.

1w

Series equivalent circuit Parallel equivalent circuit

4.2 Setting the Parameters to be Displayed
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4.3 Setting the Test Frequency

Sometimes the value for the test frequency should be changed according to
the type of sample being tested.

There are two types of method for inputting the frequency for testing.
Either of two different screens can be selected, according to which of these
two input methods is to be used. These two screens are called the Ten key
screen and the Digit screen.

The Ten key screen

The Digit screen

The numerical value for the test frequency is directly
input using the numeric keypad (on the touch panel).
Each digit of the test frequency can be varied by
using the appropriate up and down keys.

4.3.1 Control Screen Sequence

Initial screen
HENU
A 4
Menu screen
FREQ

A 4

Frequency setting screen

v v
Ten key screen Digit screen
I I
Input using the Input using the
numeric keypad digit keys
A 4
Initial screen

Press the key

Press the key

Select the type of input method for the test
frequency (ten key input or digit variation input)

Input the test frequency

When setting has been completed, press the
key to return to the Initial screen.

4.3 Setting the Test Frequency
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4.3.2 Selecting the Input Method

1. On the Initial screen, press the key, and the Menu screen will be
displayed.

2. Press the key on the Menu screen, and the display will change over to
the one of the Frequency setting screens which was previously used.

3. The display can be switched over between these two Frequency setting
screens just by pressing the soft keys shown in the figure.

‘ ) e N
[Z]1.5702k0 _» sEr Frea + 2]1.5702ke

1.88@8kHz
~89.58° | |1 -89.58°

OFF
[Cs]101 . 36nF @ o.s3000 o |[esJ1o1.38nF
[D]o. 00733 DC [D]o.00733

1 . 0 0 0 kHZ MERS FRE® 1.888kH=z
DC
£ £ EY KN ED e
[+ ] K3 K3 K3 M Ei + SET FREQ & [KHz] [H 2] [mHz]) [EIE]
\ \
Digit Screen \ Ten Key Screen
Changes to the Ten key screen Changes to the Digit screen

4.3 Setting the Test Frequency
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4.3.3 Input Using the Ten Key Screen

Shows the currently set
test frequency — |

Shows the test

frequency input so far

1. Access to the following Ten key screen.

a D)

Z]1 . 5702k
o] -s89.58° IEN KR
ts|101.36nF

Dlo. 00733

MEAS FRER 1.H888kH= EEﬁJ
— 1 . 0 kHzl
| * SET FREQ |"‘“2| |“2||"‘H2|m

Numeric keypad

Units keys (shown in non-reversed video, until Returns to the Initial screen
the numerical value for the frequency has been input)

NOTE

2. Input the new test frequency directly using the numeric keypad.

Frequency range which can be set: 0.000 Hz (DC) to 100.0 kHz

If you attempt to set a test frequency greater than 100 kHz, it will
automatically be reduced to 100 kHz.

If you attempt to set a test frequency lower than 1 mHz, it will automatically
be increased to 0 Hz (DC).

When measuring at 0 Hz (DC), and if the display parameter is set to Rs or
Rp, the direct resistance (DCR) is displayed. The measured values for other
parameters are not displayed.

When the key is pressed, the frequency is immediately changed to 0
(DC).

If you make a mistake during input, press the key to cancel the input
so far, and start again.

. When you have completed inputting the numerical value for the frequency,

press the appropriate units key to confirm the displayed frequency.

If you change screens before confirming the frequency you have set, the
frequency will not be changed.

Until the numerical value for the frequency has been input, the units keys
cannot be used.

. When the setting has been established as above, press the key to return

to the Initial screen.

4.3 Setting the Test Frequency
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4.3.4 Input Using the Digit Screen

1. Access to the following Digit screen.

J

g
Z|1.5702k  * SET FREQ
- 1.888kHz
—_ o Jlv_] .
©] —83.58 . aoay
— OFF
s|101.3BnF 5. 639mA
D|0.00733 X3

Shows the current

test frequency —]

.~ Monitor display portion

OTest frequency

OTest signal level

OVoltage between test
samples

OLimit value

OCurrent flowing througl!
the test sample

|_-Changes the test

frequency to DC.

| Multiplies the test
frequency by 10

Divides the test frequency by 10

The digit keys (If held down continuously, the corresponding digit increments
or decrements continuously.) (If the limit for the corresponding digit is reached,

these keys change to non-reversed video and become inactive.)

The current situation can be checked using the monitor display.

2. Change the test frequency using the digit keys.
Frequency range which can be set: 0.000 Hz (DC) to 100.0 kHz
If you try to go out of this range, the relevant digit key goes into non-
reversed video and becomes inactive.

When measuring at 0 Hz (DC), and if the display parameter is set to Rs or

Rp, the direct resistance (DCR) is displayed. The measured values for other
parameters are not displayed.

3. When the setting has been established as above, press the key to return
to the Initial screen.

4.3 Setting the Test Frequency
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4.4 Setting the Test Signal Level

The value of the test signal level may change according to the sample which
is being tested. With the 3522-50, it is possible to vary the level of the test
signal applied to the object under test over a wide range using the following
three methods:

Set open circuit voltage (V) The value of the open circuit voltage is set.

Set constant voltage (CV) The value of the voltage between the
terminals of the object under test is set.
Set constant current (CC) The value of the current flowing through the

object under test is set.

4.4.1 Control Screen Sequence

Initial screen
HENU Press the key
A 4
Menu screen _— Press the key

A 4
Test signal level setting screen

Select the type of level for the test signal (open
circuit voltage, constant voltage, or constant
current) to be set.

v v v

Set open Set constant set constant | INput the value for the test signal level.
ircuit volt It cVv t (CC . .
((:\';)C it voltage | | voltage (CV) current (C) | \when the setting process is completed, press the
key to return to the Initial screen.
A 4
Initial screen

4.4 Setting the Test Signal Level
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4.4.2 Selecting the Level Type

A\ CAUTION

HENU

Initial screen

BE
i |

Menu screen

Be absolutely sure not to change over between constant current (CC) level
and constant voltage (CV) level with the test terminals still connected to the
sample to be tested. Doing so may damage the test sample.

1. Press the key on the Initial screen to display the Menu screen.

2. Press the key on the Menu screen to display the Test signal level
setting screen.

g ), Monitor display portion
Z11 .5702k$2 % SET LEVEL & « Test frequency
— 1.888kHz * Test signal level
- o 1.@aal - Voltage between test
o 89.58 1.8@8Y samples
I I-LIW OFF * Limit value
Cs|101.36BnF @.E39mA * Current flowing
through the test
— sample
0.00733 CV]CC]

1. 0 0 0V
When the setting has

been established as

E EXIT above, press this key
\S

J toreturn to the Initial
screen.

The key corresponding to the currently established type of
test signal level is shown in non-reversed video.

The digit keys (If held down continuously, the corresponding digit increments
or decrements continuously.) (If the limit for the corresponding digit is reached,

these keys change to non-reversed video and become inactive.)

The current situation can be checked using the monitor display.

3. The method of control for the test signal level can be selected from the
following three:

* Set open circuit voltage (V) The value of the open circuit voltage is set.
* Set constant voltage (CV) The value of the voltage between the terminals
of the object under test is set.

* Set constant current (CC) The value of the current flowing through the
object under test is set.

The accuracy of testing varies according to the test signal level. Check the

accuracy table in Section 7.5.

4.4 Setting the Test Signal Level
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NOTE

* Even if the 3522-50 unit is being used outside the limits of its specification,
test values are sometimes displayed.
In this case, the following type of indication appears on the display,
indicating a value which is not guaranteed.

| Coenil t.627mA

refelrernce Lalue

In this case, you should consider the following possible causes, and you
should either change the test conditions while checking the accuracy assured
ranges (with reference to Section 7.5, "Test Accuracy"), or you should
consider the measured values as values for reference only, because their
validity is somewhat doubtful.

Perhaps the test signal level is too low, increase the test signal level.

If the current measurement range (during HOLD setting) is not appropriate,
set again in the AUTO range, or change the range by manual.

About the test signal level
The relationship between the test signal level for the 3522-50 and the object
to be tested is as follows:

Open circuit voltage level

’ Constant current level

Vv

CC

Output impedance — >

Object under test
cv

|

Constant voltage level

Open circuit voltage level (V)

This voltage value is the value which is applied across the two terminals of
the series combination of the object which is being tested and the output
impedance. As for the voltage which is applied across the terminals of the
object which is being tested (by itself), if required, you should either check
the monitor voltage value, or select constant voltage (CV) and set a voltage
value across these terminals.

Constant voltage level (CV)
You should select this if you wish to set the voltage across the terminals of
the object to be tested to a constant value.

Constant current level (CC)
You should select this if you wish to set the current passing through the
object to be tested to a constant value.

4.4 Setting the Test Signal Level
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4.4.3 Setting the Open Circuit Voltage (V) Level

1. Press this key to set open circuit voltage (V), and the monitor display will

Test signal level change immediately.
setting screen

g I ) ) .
Z| 1 5702k + SET LEVEL % Monitor display portion
e

* Test frequency
FREG 1.888kH=

* Open circuit voltage
—88.58"° L_] 1.e00u * Voltage between test

1.ag@al Samp|es
I-LIM] OFF :
- * Limit value for the
101 .386nF 8.639nA i

* Current flowing throug

0.00733 | | the test sample

i 0 0 g\
s o

I
The digit keys (If held down continuously, the corresponding digit increments
or decrements continuously.) (If the limit for the corresponding digit is reached,
these keys change to non-reversed video and become inactive.)

Ol (&

2. Change the set voltage value using the digit keys.

3. When the setting has been established as above, press the key to return
to the Initial screen.

4.4 Setting the Test Signal Level
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4.4.4 Setting the Constant Voltage (CV) Level

1. Press this key to set constant voltage (CV), and the monitor display will

Test signal level change immediately.
setting screen

(— "\, Monitor display
Z11.5702k$2 * SET LEVEL * * Test frequency
FRED ] * Set value for
E 89 .58° i ) EEEEHZ \(;olnstan'ijvoltage
- ' * Voltage between test
' 1.@@au samp?les
— I-LIHW OFF * Limit value for the
Cs|101 .36BnF @.639mA current
* Current flowing
— through the test
D

0.00733 sample
v

+ E3 E3 E3| CD

The digit keys (If held down continuously, the corresponding digit increments
or decrements continuously.) (If the limit for the corresponding digit is reached,
these keys change to non-reversed video and become inactive.)

2. Change the set constant voltage value using the digit keys.

3. When the setting has been established, press the key to return to the
Initial screen.

Testing some types of sample is not possible using constant voltage. In this
case, the following symbol appears on the display:

/

s.aaay

In such a case, constant voltage testing is not performed. Change the
constant voltage level to a value not more than the value being shown as
Vmoni.

Reference When a1 py F capacitance is measured at 10 kHz, the CV operation range can be

obtained as follows. Sample impedance Zm becomes as follows:

Zm = Rm + jXm = 0Q - j15.9Q  Xm=-1/(2mt fC)
The impedance Zm' observed from the generator is as follows:

Zm' = Ro + Zm = 50Q - j15.9Q  Ro: Output resistance (50 Q)
Accordingly, the voltage Vm across both leads of the sample is as follows:

Vm = |Zm|x Vo/|[Zm'| Vo: generator output

= 15.9Qx V0/52.5Q

Because the generator output voltage range is 10 mV to 5 V for 10 kHz, the
CV operation range per the above expression is Vm = 3.03 mV to 1.51 V

4.4 Setting the Test Signal Level
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4.4.5 Setting the Constant Current (CC) Level

1. Press this key to set constant current (CC), and the monitor display will
Test signal level change immediately.
settlng screen
— )
211 .59702ke  * SET LEVEL * | vonitor display
L.oaokHz OTest fre
— quency
8 —-89.6B" :'229:: 0Set value for constant
' current
— OFF .
OCurrent flowin
Cs|101 . 36nF - oaau through the tegt
— sample
OLimit value for the
Dj0.00733 I (CC) | g
OVoltage between test
0 0 s E 4 I'I'IA Samp|es

EZRESN + B ¢ | /
/

The digit keys (If held down continuously, the corresponding digit increments
or decrements continuously.) (If the limit for the corresponding digit is reached,
these keys change to non-reversed video and become inactive.)

2. Change the set constant current value using the digit keys.

3. When the setting has been established, press the key to return to the
Initial screen.

Testing some types of sample is not possible using constant current. In this
case, the following symbol appears on the display:

z8.86mA g

In such a case, constant current testing is not performed. Change the
constant current level to a value not more than the value being shown as
Imoni.

Reference When a 10 mH impedance is measured at 1 kHz, the CC operation range
can be obtained as follows. Sample impedance Zm becomes as follows:
Zm =Rm + jXm = 0Q + j62.8Q2  Xm: 21t fL
The impedance Zm' observed from the generator is as follows:
Zm' = Ro + Zm = 50Q + j62.8Q2  Ro: output resistance (50 Q)
Accordingly, the voltage Im across both leads of the sample is as follows:
Im = Vo/|Zm'| = V0/80.3Q2 Vo: generator output
Because the generator output voltage range is 10 mV to 5 V for 1 kHz, the
CC operation range per the above expression is Im = 125 p A to 62.3 mA.

4.4 Setting the Test Signal Level
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4.5 Setting the Voltage/Current Limit

Depending on the test signal level, in some cases it is possible to damage the
sample which is being tested by applying to it a voltage or a current greater
than its rated value. Using the voltage/current limit function, it is possible
to set a limit value which the voltage applied to the sample under test, or
alternatively the current flowing through it, should not exceed; and thereafter
the 3522-50 unit will limit the voltage, or current, so as keep it below this
specified limit value.

When open circuit voltage (V) or constant voltage (CV) is set:

A current limit can be set.

When constant current (CC) is set :

A voltage limit can be set.

4.5.1 Control Screen Sequence

Initial screen
HENU Press the key.
\ 4
Menu screen
LIHIT ) Press the [Z key.
\ 4
Limit setting screen Input a limit value.

(The 3522-50 will automatically switch between
voltage limit and current limit according to the test
signal level setting.)

When the setting has been established, press the
key to return to the Initial screen.

A 4

Initial screen

4.5 Setting the Voltage/Current Limit
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4.5.2 Details of the Setting Process

WEN

Initial screen

BLLLS
wivi

Menu screen

When the test signal level type

1. Press the key on the Initial screen to display the Menu screen.

2. Press the key on the Menu screen to display the one of the Limit

setting screens.

When the test signal level type

is voltage (V or CV) Monitor display is current (CC)
e A\ \\\\\\ N
(Z]1.5702kqQ s SET LniT « Z02KE  # SET LIMIT #
FREQR 1.888kH= FRERQ 1.088kH=z
-89.58° | o -89.58" | i
OFF OFF
CsJ101.38nF 2. 639mn ts]101.36nF 1. oy
pJo. 00733 W )
0 1. 0O C mA
(] ]
A\ J

Current Limit Screen

NOTE

NOTE

Limit ON/OFF key

Voltage Limit Screen

The present situation can be checked using the monitor display.
The monitor display is different for V, CV, and CC.

The setting for voltage or current limit changes automatically to current or
voltage limit, according to the present Test signal level setting. Therefore,
first set the test signal level, and thereafter set the voltage or current limit.
For details of the Test signal level setting, refer to Section 4.4.

. Input the limit value using the digit keys. The ranges within which the limit

values can be set are as follows.

Test signal control level Limit set Setting range
V, CV Current limit 0.01 mA to 99.99 mA
CcC Voltage limit 0.010Vto5V

When any digit key would take the limit value outside these ranges, it
changes to non-reversed video (black characters upon a white ground).

The limit value is not made effective just by setting it, if the limit function

is turned off.

4.5 Setting the Voltage/Current Limit
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NOTE

4. The limit function can be turned on and off by pressing the appropriate one

of the following keys (The key which has been pressed changes to non-
reversed video).

: The limit function is turned on.

: The limit function is turned off.

Whether the limit function is on or off can be checked from the change on
the monitor display.

When the limit function is on in the following cases, " &# " or " " are
displayed.

" & " display

If the voltage or current which is applied to the sample under test exceeds
the limit value (the current exceeding the limit value flows through the
sample even when the open-circuit voltage is set to minimum value.)

When the constant voltage (CV) is set:

1.6660

! " display
If the test signal level which is being applied to the sample under test
exceeds the limit value. Then the test signal level is stopped changing .

When the constant voltage (CV) is set:

4.088U

At this time, the voltage or current which exceeds the limit value is not
being applied to the sample under test. You should change the test signal
level so that it does not exceed the limit value.

. When the setting has been established as above, press the key to return

to the Initial screen.

4.5 Setting the Voltage/Current Limit
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4.6 Setting the Ranging

NOTE

Using AUTO, the 3522-50 unit can automatically select the most appropriate
test range. This is useful when testing a sample whose impedance varies
greatly with frequency, or whose nature is unknown. The test range can also
be fixed using HOLD, which provides the quickest testing.

AUTO : The most suitable test range is set automatically.

HOLD : The test range is fixed, and may only be altered manually.

The ranges are all defined in terms of impedance. Therefore, for a parameter
other than impedance, the value is obtained by calculating from the

measured values of |Z| and 6.

4.6.1 Control Screen Sequence

Initial screen

A 4

Menu screen

RANGE

A 4

Ranging setting screen

y

Set to AUTO Set to HOLD
Range setting is Range setting is
performed automatically performed manually

A\ 4
Initial screen

Press the key.

Press the key.

Choose the manner in which the range will be set
(AUTO or HOLD).

When the ranging setting has been established as
above, press the key to return to the Initial
screen.

4.6 Setting the Ranging



49

4.6.2 Setting the Ranging

MENU 1. Press the key on the Initial screen.
Initial screen The Menu screen will be displayed.
v—— 2. Press the key on the Menu screen.

The Ranging setting screen will be displayed.
Menu screen

(— N
Z|1.5702ks 1I]I]H 1I]H!.'.! 1M} || The current test range
| is shown in non-
8 -89 .58"° | julls | 1kD reverse video.

BE

E101‘86n|= 1000 (@ 100 10|

DIO.00733 |[RL Range keys
| | HOLD key
AUTO) AUTO key
+ SET RANGE EXIT]
N J

Ranging Setting Screen

3. The ranging setting can be either of the following:
AUTO : The most suitable test range is set automatically.
HOLD : The test range is fixed, and may only be altered manually.

4.6.3 Setting AUTO Ranging

AUTo 1. Press this key, and the 3522-50 will automatically be set to the most suitable
Ranging setting test range. At this time, the AUTO key and the key corresponding to the

screen . . .
current test range will be shown in non-reverse video.

2. When the setting has been established as above, press the key to return
to the Initial screen.

4.6 Setting the Ranging
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4.6.4 Setting the Ranging to HOLD

HOLD 1. There are two ways of setting the ranging to HOLD:

Ranging setting
screen

1) While AUTO ranging is set, press the key, and then this key will go
into non-reverse video, and the currently most suitable range will be held
fixed.

2) To select a desired test range directly, just press the key corresponding to
that range. Then the key and also this range key will both go into
non-reverse video.

Set the test range according to the combined impedance value of the sample
to be tested and the test cables.

TeSLIZNO® | codre it e accuracy uarenieed
[Q]

0.1 10.00 m to 99.99 m
1 80.00 m t0 999.99 m
10 0.8000 to 9.9999
100 8.000 to 99.999
1k 80.00 to 999.99
10 k 0.8000 k to 9.9999 k
100 k 8.000 k to 99.999 k
1M 80.00 k to 999.99 k
10M 0.8000 M to 9.9999 M
100 M 8.0000 M to 200.00M

The measurement range is determined according to the test range setting. If
the display for the measured value shows "OVER FLOW" or "UNDER

FLOW?", that means that measurement cannot be performed using the
currently set test range. Either you should set AUTO ranging so as to select
the most suitable test range automatically, or you should set a more suitable
test range manually.

4.6 Setting the Ranging
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2. When the setting has been established as above, press the key to return
to the Initial screen.

* In the case of a test sample whose impedance changes according to the
frequency, when testing is being performed with HOLD set, it may happen,
when the frequency is changed over, that measurement cannot be continued
to be performed upon the same test range. You should change the test
range if this happens.

* The test range setting is made according to the combination of the
impedances of the sample being tested and the test cables. Therefore it can
happen that testing is not possible, if the test range is held with HOLD only
upon the basis of the impedance of the sample under test. If this happens,
you should change the test range, making reference to Section 4.9, "Open
Circuit Compensation and Short Circuit Compensation™.

Even if the 3522-50 unit is being used outside the limits of its specification,

test values are sometimes displayed.

In this case, the following type of indication "reference value™ appears on the

display, indicating a value which is not guaranteed.

In this case, you should consider the following possible cause, and you
should either change the test conditions while checking the accuracy assured
ranges (with reference to Section 7.5, "Test Accuracy"), or you should
consider the measured values as values for reference only, because their
validity is somewhat doubtful.

When the present test range (when HOLD is set) is not suitable:

Either you should set AUTO ranging so as to select the most suitable test
range automatically, or you should set a more suitable test range manually.

4.6 Setting the Ranging
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4.7 Open Circuit Compensation

With open circuit compensation, it is possible to reduce the influence of the
floating impedance of the test cables and thereby to enhance the accuracy of
measurement. It is effective for test samples whose impedance is relatively

high.

Open circuit compensation may be performed according to either of two
methods:

ALL compensation
Compensation is performed at all the test frequencies.

SPOT compensation
Compensation is performed for one specified test frequency only.

* The testing accuracy specified in the specification of the 3522-50 unit
assumes that open circuit compensation and short circuit compensation is

being performed, as appropriate.

* When you have changed the test cables, be sure to perform compensation
again. Correct test values will not be obtained if you go on testing using
the same old compensation values which were obtained before the cable
change.

* During DC measurement, it is not necessary to perform open circuit
compensation.

4.7.1 Control Screen Sequence

Initial screen
HENU| Press the key.
\ 4
Menu screen
OPEN Press the key.

A 4

— , Select the compensation method
Open circuit compensation screen (ALL compensation or

SPOT compensation).

\ 4 \ 4

ALL SPOT If setting has been completed normally, the
compensation compensation open circuit residual component and its

Compensation at all Compensation at one phase angle are displayed.
test frequencies test frequency only When compensation has been completed,
| | press the key to return to the Initial

screen.
A 4

Initial screen Open circuit compensation has been set.

4.7 Open Circuit Compensation
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4.7.2 Setting the Compensation Method

1. Arrange the test leads as closely as possible to their configuration in which
measurement will be performed, and make sure that the HIGH and LOW
leads are not contacted together.

2. When the open circuit compensation is performed, execute the guarding
process. (For the guarding process, refer to Section 5.2.)

3. On the Initial screen, press the key, and the Menu screen will be
displayed.

4. Press the key on the Menu screen, and the Open circuit compensation

screen will be displayed.
e A\

SELECT MODE

* OPEN/ ADJUST L m
- 1 / | | /

ALLkey SPOT key OFF key Press this key to interrupt setting
and return to the Initial screen.

5. The OPEN circuit compensation method can be set to:
: The compensation values are obtained for all test frequencies.
: The compensation values are obtained at the set test frequency only.
: The open circuit compensation data are cleared.

4.7 Open Circuit Compensation
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4.7.3 ALL Compensation

ALL 1. To select ALL compensation, press this key with the Open circuit
Open circuit compensation screen displayed.

compensation
screen

SELECT MODE

ALL SPOT OFF

* OPEN ADJUST EXTT )

Open Circuit Compensation Screen

2. A Confirmation screen will appear for confirmation. If it is OK to proceed,
press the key; if not, press the key to return to the Open circuit
compensation screen.

, A

YoU SELECTED ALL MODE
0K 7?

RUN cpH

* OPEN ADJUST EXTT )

Check again - are the test leads definitely out of mutual contact?

4.7 Open Circuit Compensation
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NOTE

3. When the key is pressed, the ALL open circuit compensation process
starts. After about 2 minutes, the determination and adjustment of the open
circuit compensation values is complete.

4 )

HOW ADJUSTIHG ....
o
5TopP

L * OPEN ADJUST #*

Interrupting the ALL compensation process:

To interrupt the ALL compensation process, press the key on this
screen. The compensation process will stop and the display will revert to the
Initial screen. At this time, the compensation values obtained in the
previous episode of open circuit compensation will remain valid.

4. If the compensation process has terminated satisfactorily, the following
Confirmation screen will be displayed.
The open circuit residual component for the test cables at the frequency of
100 kHz and its phase angle are shown on the screen. (If an error message
appears, refer to Section 4.7.5.)

4 N

COMPLETED WORMALLY

0K
1 Open circuit
z_405.51MO residual

e _ 8 ? \ O 9 o component

~Phase angle
k* OPEN ADJUST *

J

These values are required for use with the test range on HOLD. (For details,
refer to Section 4.9, "Open Circuit Compensation and Short Circuit
Compensation™.)

After checking the open circuit residual component and its phase angle,
press the key, and the display will return to the Initial screen.

Compensation can be performed for impedances of at least 1 kQ.

4.7 Open Circuit Compensation
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4.7.4 Spot Compensation

SPOT 1. To select SPOT compensation, press this key with the Open circuit
Open circuit compensation screen displayed.

compensation
screen

SELECT MODE

ALL SFIJT OFF

_* OPEN ADJUST EXIT )

Open Circuit Compensation Screen

2. A numeric keypad is displayed for input of the frequency. Until one of
these keys is pressed for input of a numerical value, the previous frequency
for which SPOT compensation was performed is displayed.

[+ OPEN ADIUST
[ Keypad
SET FREQUENCY

lyly!]
mI
FE

f?é%\ﬂgﬁiy i 2 3. 4 H=
|I-:Hz] H2]|mH2]
] J

Units keys (shown in non-reversed video, until a numerical value
for the frequency has been input)

N

4.7 Open Circuit Compensation
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NOTE

NOTE

SPOT compensation for the same frequency as previously

Just press the key. SPOT compensation will be started using the same
frequency which was used for the last episode of SPOT compensation.

SPOT compensation for some new frequency
Input the frequency for compensation using the numeric keypad.
Frequency range which can be set : 1 mHz to 100.0 kHz

If you attempt to set a test frequency greater than 100 kHz, it will
automatically be reduced to 100 kHz.

If you make a mistake during input of the numerical value, press the
key to cancel the input so far, and start again.

When you have completed inputting the numerical value for the frequency,
press the appropriate units key EE, KB, or so as to confirm the
displayed frequency for compensation.

Until the numerical value for the frequency has been input, the units keys
cannot be used.

. After the frequency for SPOT compensation has been input as above, press

the key.

s )
x OPEN ADJUST *
SET FREQUENCY

oK 7 EN = ER

i 0. O O H=z
|I-:H2] |H zllmHzl
)

N

Check again - are the test leads definitely out of mutual contact?

The time taken for the SPOT compensation varies depending on the
frequency for compensation, but it takes about 15 minutes maximum at 1
mHz compensation.

4.7 Open Circuit Compensation
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4. When you press the key, the SPOT open circuit compensation process
starts.

4 N

HOH ADJUSTIHG ....
-
STOP

* OPEN ADJUST x
N J

Interrupting the SPOT compensation process:

To interrupt the SPOT compensation process, press the key on this
screen. The compensation process will stop and the display will revert to the
Initial screen. At this time, the compensation values obtained in the
previous episode of open circuit compensation will remain valid.

5. If the compensation process has terminated satisfactorily, the following
Confirmation screen will be displayed.
The open circuit residual component for the test cables at the set frequency,
and its phase angle, are shown on the screen. (If an error message appears,
refer to Section 4.7.5.)

4 N

COMPLETED HORMALLY

0K
-Open circuit
IZ 405 .51 MQI’/ residual
e _ 8 ? ) O g 0 component

~Phase angle
L # OPEN ADJUST =*

J

These values are required for use with the test range on HOLD. (For details,
refer to Section 4.9, "Open Circuit Compensation and Short Circuit
Compensation™.)

After checking the open circuit residual component and its phase angle,
press the key, and the display will return to the Initial screen.

Compensation can be performed for impedances of at least 1 kQ.

4.7 Open Circuit Compensation
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4.7.5 When an Error Message Appears and Compensation Has
Stopped
When an error message appears and compensation has stopped, open circuit
compensation is turned OFF.

4 N

ZERO ADJUSTHENT FAILURE

ok

* OPEN ADJUST =*
N J

The open circuit compensation process is quite sensitive to noise - both
noise originating externally and induced noise. Therefore, if open circuit
compensation has been interrupted with a fault, you should check the
following points before starting the compensation process again:

* Check that the test cables are properly connected.

* Check that nothing is connected to the test cables. (Open circuit
compensation cannot be performed while any test sample is connected to the
test cables.)

* Check that the test leads are arranged as closely as possible to their
configuration in which measurement will be performed.

* During the compensation process, be sure not to disturb the test cables or to
move your hand near them.

* Execute the guarding process. (For details, refer to Section 5.2, "Testing
High Impedance Elements".)

4.7.6 Clearing Compensation Data

From the Open circuit compensation screen, press the key, and the
display will revert to the Initial screen with the compensation data cleared.

4.7 Open Circuit Compensation
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4.8 Short Circuit Compensation

With short circuit compensation, it is possible to reduce the influence of the
residual impedance of the test cables and thereby to enhance the accuracy of
measurement. It is effective for test samples whose impedance is relatively

low.

Short circuit compensation may be performed according to either of two
methods:

ALL compensation

Compensation is performed at all the test frequencies.

SPOT compensation

Compensation is performed for one specified test frequency only.

* The testing accuracy specified in the specification of the 3522-50 unit
assumes that open circuit compensation and short circuit compensation is
being performed, as appropriate.

* When you have changed the test cables, be sure to perform compensation
again. Correct test values will not be obtained if you go on testing using
the same old compensation values which were obtained before the cable
change.

4.8.1 Control Screen Sequence

Initial screen Press the key.

Menu screen

SHORT Press the key.
A 4
Short circuit compensation screen Select the compensation method
(ALL compensation or SPOT compensation).

y

ALL compensation || SPOT compensation | If setting has been completed normally, the short
Compensation at all Compensation at one | circuit residual component and its phase angle are
test frequencies test frequency only displayed.

When compensation has been completed, press the
key to return to the Initial screen.

v

Initial screen

Short circuit compensation has been set.

4.8 Short Circuit Compensation
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4.8.2 Setting the Compensation Method

NOTE

NOTE

1. A shorting bar is used. This shorting bar is for short circuiting together the

ends of the test leads. Use an object whose impedance is as low as possible.

— Possible ;= Not possible ------;

Metallic wire

Metallic plate

If you use a metallic wire or the like as a shorting bar, try to ensure that it is
as thick and short as possible.

. Arrange the test leads as closely as possible to their configuration in which
measurement will be performed, and short circuit together the HIGH and
LOW leads. In order to keep external influences as low as possible, be sure
to thrust the shorting bar in all the way.

If you intend to short circuit between the clamps at the ends of the test
leads, clip both clamps onto a short piece of metallic wire as shown. If you
clip the two clamps together directly, they will not be properly short
circuited together.

4.8 Short Circuit Compensation
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3. On the Initial screen, press the key, and the Menu screen will be
displayed.

4. Press the key on the Menu screen, and the Short circuit compensation
screen will be displayed.

4 N

SELECT MODE

*/3HORT ADJUST/ * m
- J

I |
ALL key SPOT key  OFF key pregs this key to interrupt setting
and return to the Initial screen.

5. The SHORT circuit compensation method can be set to:
: Compensation values are obtained for all test frequencies.
iadl : Compensation values are obtained at the set test frequency only.
: The short circuit compensation data are cleared.

4.8 Short Circuit Compensation
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4.8.3 ALL Compensation

ALL
Short circuit

compensation
screen

NOTE

1. To select ALL compensation, press this key with the Short circuit

compensation screen displayed.

SELECT MODE

ALL OFF

SPOT

L * JHORT ADJUST =

EXIT

J

Short Circuit Compensation Screen

2. A Confirmation screen will appear for confirmation. To proceed, press the
key; if not, press the key to return to the Short circuit

compensation screen.

s

YoU SELECTED ALL MODE
0K ?

RUN cpp

* SHORT ADJUST #*
-

~

EXIT

/

Check again - are the test leads properly shorted together with the shorting

bar?

4.8 Short Circuit Compensation
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3. When you press the key, the ALL short circuit compensation process
starts. After about 2 minutes, the determination and adjustment of the short
circuit compensation values is complete.

4 )

HOH ADJUSTIHG ....
-
STOP

* GHORT ADJUST *
N J

Interrupting the ALL compensation process:

To interrupt the ALL compensation process, press the key on this
screen. The compensation process will stop and the display will revert to the
Initial screen. At this time, the compensation values obtained in the
previous episode of short circuit compensation will remain valid.

4. If the compensation process has terminated satisfactorily, the following
Confirmation screen will be displayed.
The short circuit residual component for the test cables at the frequency of
100 kHz and its phase angle are shown on the screen. (If an error message
appears, refer to Section 4.8.5.)

4 N

COMPLETED HORMALLY

ok

1 Short circuit
Z 3.7755m residual
component
~Phase angle
# SHORT ADJUST #
. Y,

These values are required for use with the test range on HOLD. (For details,
refer to Section 4.9, "Open Circuit Compensation and Short Circuit
Compensation™.)

After checking the short circuit residual component and its phase angle,
press the key, and the display will return to the Initial screen.

Compensation can be performed for impedances less than 1 kQ, and for
frequency 1 mHz to 100 kHz.

4.8 Short Circuit Compensation
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4.8.4 Spot Compensation

SPOT 1. To select SPOT compensation, press this key with the Short circuit
Short circuit compensation screen displayed.

compensation
screen

SELECT MODE

ALL sPoT OFF

\* SHORT ADJUST * EXIT )

Short Circuit Compensation Screen

2. A numeric keypad is displayed for input of the frequency. Until one of
these keys is pressed for input of a numerical value, the previous frequency
for which SPOT compensation was performed is displayed.

4 1)

% SHORT ADJUST #
— Numeric
keypas
SET FREQUENCY
oK ?
7 | ICN I
Sets frequency
|0 | to DC.

Frevious 1 2 8 hd 4 HZ
reqguency |I-:H2] H z I |mHz] EXIT
T J

N
\L/
Units keys (shown in non-reversed video, until a numerical
value for the frequency has been input)

SPOT compensation for the same frequency as previously:
Just press the key. SPOT compensation will be started using the same
frequency which was used for the last episode of SPOT compensation.

4.8 Short Circuit Compensation
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NOTE

NOTE

When compensation is to be performed for some new frequency:
Input the frequency for compensation using the numeric keypad.

Frequency range which can be set : 0.000 Hz (DC) to 100 kHz

If you attempt to set a test frequency greater than 100 kHz, it will
automatically be reduced to 100 kHz.

If you attempt to set a test frequency lower than 1 mHz, it will automatically
be increased to 0 Hz (DC).

If you make a mistake during input of the numerical value, press the
key to cancel the input so far, and start again.

* When you have completed inputting the numerical value for the frequency,
press the appropriate units key EE, EES, or so as to confirm the
displayed frequency for compensation.

* Until the numerical value for the frequency has been input, the units keys
cannot be used.

3. After the frequency for SPOT compensation has been input as above, press

the key.
4

~
* SHORT ADJUST #
SET FREQUENCY
oK 2

1 0. O O Hz
|kH2] |H zllmHzl
J

Check again - are the test leads properly shorted together with the shorting
bar?

The time taken for the SPOT compensation varies depending on the
frequency for compensation, but it takes about 15 minutes maximum at 1
mHz compensation.

4.8 Short Circuit Compensation
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4. When you press the key, the SPOT short circuit compensation process
starts.

" I

HOW ADJUSTIHG ....
o
5TopP

* SHORT ADJUST #*
- J

Interrupting the SPOT compensation process:

To interrupt the SPOT compensation process, press the key on this
screen. The compensation process will stop and the display will revert to the
Initial screen. At this time, the compensation values obtained in the
previous episode of short circuit compensation will remain valid.

5. If the compensation process has terminated satisfactorily, the following
Confirmation screen will be displayed.
The short circuit residual component for the test cables at the set frequency,
and its phase angle, are shown on the screen. (If an error message appears,
refer to Section 4.8.5.)

4 N

COMPLETED HORMALLY

0K
Short circuit
IZ ;3 . Z 255]]]52' — residual
e 2 4 g g o component

~Phase angle
L # SHORT ADJUST =

J

These values are required for use with the test range on HOLD. (For details,
refer to Section 4.9, "Open Circuit Compensation and Short Circuit
Compensation™.)

After checking the short circuit residual component and its phase angle,
press the key, and the display will return to the Initial screen.

4.8 Short Circuit Compensation
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4.8.5 When an Error Message Appears and Compensation Has
Stopped

When an error message appears and compensation has stopped, short circuit
compensation is turned off.

4 )

ZERO ADJUSTHENT FAILURE

ok

* SHORT ADJUST =*
N J

Check the following points before starting the short circuit compensation
process again:

* Check that the test cables are properly connected.

* Check that the test cables are properly shorted together with the shorting bar.
(Short circuit compensation cannot be performed while any test sample is
connected to the test cables.)

* Check that the test leads are arranged as closely as possible to their
configuration in which measurement will be performed.

* During the compensation process, be sure not to disturb the test cables or to
move your hand near them.

4.8.6 Clearing Compensation Data

From the Short circuit compensation screen, press the key, and the
display will revert to the Initial screen with the compensation data cleared.

4.8 Short Circuit Compensation
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4.9 Open Circuit Compensation and Short Circuit
Compensation

The residual impedance component of the test fixture can be considered in
terms of an equivalent circuit as shown in the figure. Further, because the
measured value Zm for impedance includes this residual component,
therefore, in order to obtain the genuine impedance value, it is necessary to
compensate the measured value in terms of the open circuit impedance
residual component and the short circuit residual component, which
accordingly must be obtained.

He Zs
Hp
Lp
Lc .
= Test fixture Test sample
Zx : true value Rs : residual resistance
Ls : residual inductance Go : residual conductance
Co : floating capacitance value Zs : short circuit residual
component
Yo : open circuit residual component Zm : measured value

In this case, for the measured value Zm:
Zm =Zs + 1/(Yo + 1/Zx)

The residual components can be determined in the following manner:

Open circuit compensation

The terminals of the test fixture are left separated (open circuited). Because
the short circuit residual component Zs is now zero, therefore the open
circuit residual component Yo can be determined.

Short circuit compensation

The terminals of the test fixture are connected together (short circuited).
Because the open circuit residual component Yo is now zero, therefore the
short circuit residual component Zs can be determined.

These residual components thus obtained are recorded as compensation
values, and the compensation process may then be performed by substituting
them into the above equation.

4.9 Open Circuit Compensation and Short Circuit Compensation
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The determination of test range is performed according to the measured
NOTE . . .
value Zm for impedance. Therefore it may happen that testing cannot be

performed, when HOLD is on, if the test range is determined merely
according to the value of impedance of the sample under test. In this case,
you should set the test range in consideration both of the impedance of the
test sample and also of the residual impedance components of the test
fixture.

Deviations in the measured values can become comparatively large in
the following cases:

If only short circuit compensation has been performed.

With short circuit compensation only having been performed, since no
compensation can be performed in terms of the open circuit residual
component Yo (which is not available), thereby deviation in the resultant
values will become large if the value of that open circuit residual component
Yo is relatively large.

If only open circuit compensation has been performed.

With open circuit compensation only having been performed, since no
compensation can be performed in terms of the short circuit residual
component Zs (which is not available), thereby deviation in the resultant
values will become large if the value of that short circuit residual component
Zs is relatively large.

In order to avoid this sort of thing, be sure always to perform both short
circuit compensation and also open circuit compensation.

During DC measurement, it is not possible to perform open circuit
compensation because the open circuit residual component Yo can be

ignored.

4.9 Open Circuit Compensation and Short Circuit Compensation
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4.10 Setting the Trigger

The trigger can either be set to internal trigger, when continuous testing is
performed while automatically generating an internal trigger signal, or
external trigger, when a trigger signal is input from the outside either
manually or automatically.

4.10.1 Control Screen Sequence

Initial screen
HENU
A 4
Menu screen
TRIG

A 4

Trigger setting screen

External trigger Internal trigger
Input manually, via Testing performed
EXT I/O, or via automatically
interface

|
A 4
Initial screen

Press the key.

Press the key.

Select the type of trigger (external trigger or
internal trigger).

When the setting has been established as above,
press the key to return to the Initial screen.

The trigger has been set.

4.10 Setting the Trigger
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4.10.2 Details of the Setting Process

WEN

Initial screen

I
TRIG

Menu screen

1. Press the key on the Initial screen to display the Menu screen.

2. Press the key on the Menu screen to display the Trigger setting screen.

The currently set trigger is displayed here.
g I

Z]1.5702k®
TRIGGER ® INT

© —88.58° | Press to select
— external trigger
Cs|101 . 36nF INT

— | |~ Press to select
DIO.OOT733 internal trigger.
% SET TRIGGER =x EXIT

S Y,

Trigger Setting Screen

(internal trigger)
Testing is performed continuously.

(external trigger)
The trigger is input manually, via EXT 1/O, or via interface.

4.10 Setting the Trigger
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The external trigger can be input manually, via the EXT 1/O connector, or via
interface.

When external trigger is selected, appears on the following screens
as shown in the next figure, and a manual trigger signal can be input by
pressing this key.

Z]1.5702k
— TRIGGER ® EXT
)

~-89.58°
0s|101 . 36nF |[ExT T
Dlo.00733

| * SET TRIGGER M| EALT )
|

Press this key to perform testing once.

When inputting the trigger signal through the EXT I/O connector:
Testing is performed once, each time a negative sense pulse signal is
supplied to the EXT 1/O connector on the rear panel of the 3522-50. (For
details, refer to Section 5.5, "The EXT I/O Connector")

When inputting the trigger signal through the interface:

Testing is performed once, when the "*TRG" command is transferred from
the interface. (For details, see the "Command Reference” of the Instruction
Manuals for the interface.

. When the setting has been established as above, press the key to return
to the Initial screen.

4.10 Setting the Trigger
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4.11 Setting the Trigger Delay

The delay time period from input of the trigger signal to reading of the test
data can be set. The value of the trigger delay period can be set from 10 ms
to 9.99 s, with a resolution of 10 ms. With this function it is possible to
ensure that testing is started after the connection condition of the object
being tested and the test cables has stabilized.

4.11.1 Control Screen Sequence

Initial screen Press the key.
HENU

A 4

Menu screen

DELAY| Press the key.

A 4

Trigger delay setting screen

Set the trigger delay time.
When the setting has been established, press the
key to return to the Initial screen.

A 4

Initial screen

The setting has been performed.

4.11 Setting the Trigger Delay
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4.11.2 Details of the Setting Process

MENU 1. Press the key on the Initial screen.
Initial screen The Menu screen will be displayed.
DELAY 2. Press the key on the Menu screen.
The Trigger delay setting screen will be displayed.

Menu screen

(— B\
Zl1.5702k{ + SET TRIG DELAY *
_ 1.8808kHz
— o .
e 89 ' 58 __Emnni ::225
— I-LIM OFF
Gs|101 . 36nF B.639mA
D|0.00733
O pal 0
+ N ] _C |
%) K3 EB| B | i conveco
setting is completed to
\_ : —J ) returngto the Irllaitial screen.
I

The digit keys (If held down continuously, the corresponding digit increments
or decrements continuously.) (If the limit for the corresponding digit is reached,
these keys change to non-reversed video and become inactive.)

3. Set the desired value for the delay time period using the digit keys.
The range over which the delay time period can be set :
10 ms to 9.99 s, with a resolution of 10 ms
The other keys, which cannot be used, are shown in non-reversed video.

4. When the setting has been established as above, press the key to return
to the Initial screen.

4,11 Setting the Trigger Delay
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Canceling the trigger delay function
Press the key to set the trigger delay period to 0.00 s. This will cancel
the trigger delay function.

(= R
2|1 .5702k( * SET TRIG DELAY *
_ 1.888kHz

—_ o .
©] —89.58 ! manu
—) aFF
Cs|101.36BnF B.639mA
D|0.00733
0. 0O 0 s
EN B3 B3  C |
EJIREIRER EXIT]
- J

4.11 Setting the Trigger Delay
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4.12 Setting Averaging

With the averaging function, the measured values can be averaged. Using
this function, it is possible to reduce fluctuations in the measured value
display.

The averaging can be performed over 2, 4, 8, 16, 32, or 64 times that
measurement is performed.

4.12.1 Control Screen Sequence

Initial screen ME HU
— Press the EEQ key.
\ 4
Menu screen
Press the key.
Averaging setting screen Set the number of measurement times for
averaging.

When the setting has been established, press the
key to return to the Initial screen.

A 4

Initial screen The setting has been made.

4.12 Setting Averaging
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4.12.2 Details
HENU] L
Initial screen
f—l
AVE 2.

Menu screen

3.

NOTE

of the Setting Process

Press the key on the Initial screen to display the Menu screen.

Press the key on the Menu screen to display the Averaging setting
screen.

The selected number is displayed, and averaging is set.

" I

Z|1.5702k
)

AVERAGE » B

—89.58°

ts|101.36nF |EE EA HEH
DJo.00733 ((B] N EE

OFF

* SET AVERAGE # @
-

When the setting is completed, press this key
to return to the Initial screen.

/

Averaging Setting Screen

Press the key corresponding to the desired number of times for averaging.
The number of times for averaging which can be selected : 2, 4, 8, 16, 32, or
64.

The key which is pressed goes into non-reversed video, and this number is
set as the number of times for averaging.

The way in which averaging is performed varies, depending upon the trigger
setting.

With internal trigger:

A rolling average of the tested values over the set number of times for
averaging is always calculated backwards from the present.

When the sample to be tested is changed over, it takes a little time for a
certain stabilization time period until the results is reliable.

With external trigger:
An average of the test values is calculated over the set number of times for
averaging forwards from when the trigger is input.

4.12 Setting Averaging
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4. When the setting has been established as above, press the key to return
to the Initial screen.

Stopping the averaging function
On the Averaging setting screen, press the key. This key will go into
non-reversed video, and the averaging function will be terminated.

( — A
Z|1.5702ke
B

AVERAGE W OFF

—89.58°

ts|101.36nF
D|o.00733

OFF OFF key

L * SET AVERAGE * EXIT

4.12 Setting Averaging
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4.13 Setting the Testing Speed

The testing speed can be set. The slower the testing speed is, the more
accurate are the results.

The testing speed can be set to one of three values:

FAST  low accuracy testing is performed at high speed

NORM the speed used for normal testing

SLOW  high accuracy testing is performed slowly

SLOW?2 high accuracy testing is performed slowly

The number of displaying digit of the test values for parameter excluding D,
Q, and 6 varies depending on the setting of test speed.

Test speed setting Maximum display digits
FAST 4
NORM, SLOW, SLOW?2 5

4.13.1 Control Screen Sequence

Initial screen — Press the key.
v
Menu screen
SPEED Press the key.
A 4
Test speed setting screen Select the speed for testing.

When the setting has been established, press the
key to return to the Initial screen.

A 4

Initial screen The setting has been made.

4.13 Setting the Testing Speed
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4.13.2 Details of the Setting Process

WEN

Initial screen

BLLLS
i

Menu screen

1. Press the key on the Initial screen to display the Menu screen.

2. Press the key on the Menu screen to display the Test speed setting

screen.

The test speed currently set is displayed

| — FAST key
|~ NORM key

SLOW key

/_ N\
Z|1.5702k&
MEAS SPEED
6] -8g.58° ﬂ:
- /
Cs[101 . 36nF |[EL [voru) EX:
D|lo.00733 -

&

# SET MEAS SPEED %

EHIT

Test Speed Setting Screen

SLOW2 key

3. Select the desired new speed for testing from among the following options.
The key corresponding to the currently selected testing speed appears in non-
reversed video (black letters upon a white ground).

Testing speeds (typical)

FAST 5ms £2 ms Low accuracy testing at high speed
NORM 16 ms =2 ms This speed used for normal testing
SLOW 88 ms +2 ms High accuracy slow testing
SLOW2 | 828 ms =2 ms High accuracy slow testing

The testing speed varies according to the number of parameters being
displayed, and according to their type. The speeds given in the table relate
to the case of |Z| only being displayed. For details, refer to Section 7.3,
"Time Taken for Testing."

4. When the setting has been established as above, press the key to return
to the Initial screen.

4.13 Setting the Testing Speed
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4.14 Setting and Activating the Comparator

Using the comparator function an upper limit value and a lower limit value
can be set, and the result of measurement then can be compared with these
two limit values, so as to give a result expressed as HI (greater than the
upper limit value), IN (between the lower limit value and the upper limit
value), or LO (less than the lower limit value). Moreover, a corresponding
signal can be output via the EXT I/O connector on the rear panel of the
3522-50 unit.

The following setting methods are available on the comparator:

Absolute value setting method (ABS)

The upper limit value and the lower limit value are set as absolute numerical
values. The measurement values displayed are the same as those of the
measurement parameters.

Percentage setting method (%)

A reference value is input, and the upper-limit and lower-limit values are set
as percentages relative to the reference value. The measurement values
displayed are the same as those of the measurement parameters.

Setting of the deviation percentage (A%)

A reference value is input, and the upper-limit and lower-limit values are set
as percentages relative to the reference value. The measurement values are
displayed in deviations (A%) from the reference value.

The comparator can deal with two test values at the most. "ABS", "%", and
"A%" can be selected for each of these values individually.

After powering off on the Comparator setting screen, the screen is displayed
when the power is turned on again.

4.14 Setting and Activating the Comparator
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4.14.1 Control Screen Sequence

Initial screen — Press the key.

A 4

Menu screen

LAPPLL MENU Press the ) key.

A 4
Application menu screen

Press the key.

Activate the comparator.

To change the comparator settings,
press the [ key.

A 4

Comparator screen

A 4

— = : Choose the comparator setting method
Decision conditions setting screen (ABS, %, or A%)

I ) )

v v . .

ABS %, A% Input the decision conditions.

InS%tttlrllﬁj &%dfo setting mode | When the input is complete, press the key to
P ' Input RE::’ HL LO | yveturn to the Decision conditions setting screen.

v When the setting has been established as above,

Decision conditions setting press the key to return to the Comparator

screen.

A 4

Comparator screen

4.14.2 Setting the Comparator

MEHU 1. Press the key on the Initial screen to display the Menu screen.
Initial screen

!

APPLI HEKU | 2. Press the key on the Menu screen to display the Application menu
Menu screen screen.

!

3. Press the key on the Application menu screen to display the

Applicaton menu Comparator screen. At the same time, the comparator will be started.
screen

4.14 Setting and Activating the Comparator
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e

H' s702ka
-89.58°
[Bio1.386nF
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B.539mA
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OFF
NORMAL
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1 . 5702k

Initial Screen

NOTE

measured value.
For the scaling function, refer to Section 4.15.

* COMPARATOR *
-

1.@068kHz
1.@888U
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@.639mA
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On the Scaling screen, the Comparator scaling screen

Comparator Screen

can be also accessed

p
1 . 5702k

1.@8088kHz
1.@88U
ﬂ z 1.8008 L.aaay
E @ I-Lin| OFF
a.639mA
[Bio1.386nF AuTO 10ka
OFF
OFF
E 1.e000 INT
G.08s
OFF
MORMAL
+ SCALE ON * MENU
-

Scaling Screen

by same key operations. The comparator is activated for the scaling

-
pdl 1 . 5702k 1.880kHE
2 1.808@ 1. @ay
: a 1 80U
M i oFF
17 |2 IN OFF
@.633mA
AUTO 18kR
HY 101 .36nF
J = 1.%s6@ OFF
b8 [EHORT] oOFF
Ly HI OFF FEic | INT
ILIN L0 OFF |N o ae
OFF
MORMAL
+ COMP & SCALE ON # HEHNU

-

Comparator Scaling Screen
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4. Set the first and third parameters to be the two parameters which you wish
to measure. (Refer to the section on display parameter setting for details
upon how to make the setting.)

Shows the results of the decisions
made by the comparator.

\
[ 1 B T702Kk0 1.888kHz

\
J

1.@@au
OFF Umoni 1.8@aly
OFF I N L1 OFF
B.639mA
AUTO 1@k
OFF
SHORT| OFF

SEE | N TRIG INT

DELAY] @.@88s

AUE OFF
SFEED] HMORMAL

Shows the first decision
condition setting.

Rl =

HT [} [

101.36nF

Shows the third decision
condition setting.

=
=

HI
Lo

i

+ COMPARATOR % MENU
N Y,

The Conditions setting screen is accessed by pressing the [l key.

5. The Menu screen can be displayed from the Comparator screen display by
pressing the key, in the same manner as from the Initial screen, and
then the values for the various test conditions can be changed. (For details,
refer to the explanation of setting the appropriate test condition.)

* When the trigger is internal, testing starts at the time point at which the
comparator mode is started, and the results of the decisions will be output
through the EXT 1/O terminal.

* The test conditions during comparator operation and normal operation are
compatible.
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4.14.3 Returning from Comparator Operation to Normal Testing

WEN

Initial screen

S

————

AFFLI MENU

Menu screen

!

.
COMP
OFF

Application menu

screen
S —

NOTE

1. Press the key on the Comparator screen or the Comparator scaling
screen to display the Menu screen.

2. Press the key on the Menu screen to display the Application menu
screen.

3. Press the key on the Application menu screen to return the Initial
screen or the Scaling screen.

* The test conditions during comparator operation and normal operation are
compatible.

* On the Initial screen, the second and fourth display parameter positions
will revert to displaying the parameters which they were displaying
before the comparator mode was started. On the Scaling screen, they will
revert to displaying [ .

The comparator is active until the display returns to showing the Initial
screen or Scaling screen.

4.14.4 Choosing How to Set the Upper and Lower Limit Values

Comparator
screen

1. Access the Comparator screen.

2. On this screen, press the @ key which corresponds to the upper or lower
limit value to set or change. The Conditions setting screen is displayed.

3. Select the method for setting the limit value and press the following

corresponding key or IEN:

* Absolute value setting method (ABS)
The upper limit value and the lower limit value for the test parameter are set
as absolute numerical values. The measurement values displayed are the
same as those of the measurement parameters.

* Percentage setting method (%)
A reference value is input, and the upper-limit and lower-limit values are set
as percentages relative to the reference value. The measurement values
displayed are the same as those of the measurement parameters.

* Setting of the deviation percentage (A%)
A reference value is input, and the upper-limit and lower-limit values are set
as percentages relative to the reference value. The measurement values are
displayed in deviations (A%) from the reference value.
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~
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EXIT
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EXIT
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-

N
57.02%
COMP Fa Y4
REF 1.B8@8a8k = o
RN 2% ) I
-89.58° REF
W) oe | NN
Lo ]
# SET COMP LIMIT = EXIT
J

Deviation Percentage (A%) Setting Screen
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4.14.5 Setting the Upper or Lower Limit Value as an Absolute

Value (ABS)
ABS 1. Press this key on the Conditions setting screen displayed to select the
Condition setting absolute value setting mode.

screen

At this time the key will go into non-reversed video, and
simultaneously and keys will appear for setting the upper and
lower limit values.

— N
Zl1.5702kG

COMP MODE # ABS
IN
8| —89.58°

o0
mm
mm

HI
Lo

™1 L | HI key
HI GOFF
ul Lo OFF I N m/ Sets the upper
limit value
m\‘_ LO key
Sets the lower
limit value
L ¥ SET COMP LIMIT =% EXIT )

Absolute Value Setting Mode

2. To set the upper limit value (for example), press the key, and a screen
will appear for upper limit value setting. Use the numeric keypad to input
the desired value for the upper limit.

In order to set no upper limit value, press the key.
— )

Z|1.5702k6
i I N -

umeric
o|] -s9.58° | HN I IER| | ™

oF
oF

[ ]
mm

COREERESNTN] © Jo] C |
B (= o
1.6 k - ———L Units keys
% SET HI LIMIT # ENTER
- y

The setting can be made in the range : -200.00M to +200.00M

To return to the previous screen without making any change to the set value,
press the key when the screen is in the state with nothing being
displayed (the state after pressing the key).
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NOTE

3. Select the units using one of the units keys:

- step the units up

i : step the units down

p--n-w--m- (none)-- k -- M

<= Units down

Units up =>

Pressing the key causes the upper limit value to be set and the screen
display to return to the Conditions setting screen.

mutatis mutandis.

. The lower limit value is set in a manner identical to the upper limit value,

g

.
Z|1.5702k

1.6
OFF

6| -8e.58° HEE ER

[IEIEZNTYS O[] C
Bl =) @
1.55 k
+ SET LO LIMIT | ENTER
- )

©IN

The setting can be made in the range : -200.00M to +200.00M

. When the setting for the upper or lower limit value has been established as

above, press the key on the Condition setting screen to return to the

Comparator screen.

The comparator decisions are made in the following order:
1) If the measured value is "OVER FLOW", HI is displayed, and the value is
"UNDER FLOW?", LO is displayed.
2) Is the measured value greater than the lower limit value or not?
If not (NG decision result), then LO is displayed.
3) Is the measured value lower than the upper limit value or not?
If not (NG decision result), then HI is displayed.
4) If both 2) and 3) give an affirmative result, then IN is displayed.
No test is performed in order to ensure that the upper limit value is greater
than the lower limit value. Therefore no error message will be displayed
even if you mistakenly interchange the settings for the desired upper limit
value and the desired lower limit value. However, be careful that the
decision process will not operate properly.
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4.14.6 Setting the Upper or Lower Limit Value as a Percentage
(%) Relative to a Standard Value

% 1. Press this key on the Conditions setting screen to select the percentage value
Condition setting setting mode.

screen
At this time the key will go into non-reversed video, and
simultaneously a key will appear for inputting the reference value,
and and keys will appear for the upper and lower limit
values.

The settings of the reference value and the upper- and lower-limit values are
common to both the percentage mode and deviation percentage mode.

4 I

Z(1.5702kQ

COMP MODE W 3£

REF 1.8080k o -
s N |k B

8| —89.58° Tl ReF key
wjeeogE | e
1o ey
* SET COMP LIMIT % EXIT
N~ J

Percentage Value Setting Mode
2. Press the key, and a screen will appear for setting the reference
value. This reference value is necessary for setting the limit values in terms
of percentages.

(1Z]1.5702k0 \
| 02 1gk | Numeric
— _ao s8¢ keypad
)R N

L * SET REFERENCE *

The setting can be made in the range : -200.00M to +200.00M
To return to the previous screen without making any change to the set
reference value, press the key when the screen is in the state with
nothing being displayed (the state after pressing the key).
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NOTE

3. Select the units using one of the units keys:

. step the units up

WU : step the units down

p--n--w-- m-- (none) -- k -- M

<= Units down Units up =>

Pressing the key causes the upper limit value to be set and the screen
display to return to the Conditions setting screen.

. When the key is pressed, a screen for setting the upper limit value

will appear. Use the numeric keypad to input the upper limit value as a
percentage relative to the reference value.
In order to set no upper limit value, press the key.

e 1

1.5702k®
o 185 | N
-89.58° |l E1 EER

H
L

7|
[

[ Numeric keypad

FREF-29
fLOSEE N
[ = ) @ oFF key
10 A\—Units are
£ SET HI LIMIT % ENTER ) percent (%)

The setting can be made in the range : -999.99% to +999.99%

The actual internal operation consists of calculating the upper-limit value of
comparison using the equation given below, and comparing it to the
measurement value to enable a decision to be made.

Percentage set value

Upper-limit = Reference value + |Reference valug| x
comparison value 100

| |: Denotes an absolute value

When the setting has been established as above, press the key to return
to the Conditions setting screen with the upper limit value set.
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5. The lower limit value is set in a manner identical to the upper limit value,
mutatis mutandis.

(= ~
211 .5702k
CORRSENTYY - | S ] 6 |
6] -89.58°
BRI © |
8] ot |
-10 o
L ¥ SET LO LIMIT =% ENTER

The setting can be made in the range : -999.99% to +999.99%

The actual internal operation consists of calculating the lower-limit value of
comparison using the equation given below, and comparing it to the

measurement value to enable a decision to be made.
If a value smaller than the reference value is to be set, the percentage set
value must be an absolute value.

Lower-limit Percentage set value
comparison value = Reference value + |Reference value| x

100
| |- Denotes an absolute value

If the value is lower than the reference value, a minus sign is necessary.

6. When the setting for the upper or lower limit value has been established as
above, press the key on the Condition setting screen to return to the
Comparator screen.

The comparator decisions are made in the following order:

1) If the measured value is "OVER FLOW", HI is displayed, and the value is
"UNDER FLOW", LO is displayed.
2) Is the measured value greater than the lower limit value or not?
If not (NG decision result), then LO is displayed.
3) Is the measured value lower than the upper limit value or not?
If not (NG decision result), then Hl is displayed.
4) If both 2) and 3) give an affirmative result, then IN is displayed.
No test is performed in order to ensure that the upper limit value is greater
than the lower limit value. Therefore no error message will be displayed
even if you mistakenly interchange the settings for the desired upper limit
value and the desired lower limit value. However, be careful that the
decision process will not operate properly.
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4.14.7 Displaying Measurement Values as Deviations from the
Reference Value (A%)

Condition setting
screen

NOTE

1. Press this key on the Conditions setting screen to select the deviation

percentage mode.

At this time the key will go into non-reversed video, and
simultaneously a key will appear for inputting the reference value,
and and keys will appear for the upper and lower limit
values.

(— I
Z 57 .02%
COMP HMODE o A2
[ | REF 1.@@@ak n -
ooee N | (2%) IEAE
el —89.58° _ REF  [[EIIpey
W) s N e
B o
* SET COMP LIHMIT = EXIT
N J

Deviation Percentage Mode
The setting can be made in the range : -999.99% to +999.99%
In the deviation percentage mode, the measurement value is displayed as a
deviation (A%) from the reference value. The reference value and upper-
and lower-limit values are set in the same manner as in the percentage mode.
For the setting method, refer to "4.15.6."

The settings of the reference value and the upper- and lower-limit values are
common to both the percentage mode and deviation percentage mode.

The A% value is calculated using the following equation:
Measurement value - Reference value

A% = X 100

|Reference value|
| |- Denotes an absolute value

If the result of the calculation exceeds 999.99, "999.99" will be indicated,
and if the result is less than -999.99, "-999.99" will be displayed.
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The comparator decisions are made in the following order:
1) If the measured value is "OVER FLOW", Hl is displayed, and the value is
"UNDER FLOW?", LO is displayed.
2) Is the measured value greater than the lower limit value or not?
If not (NG decision result), then LO is displayed.
3) Is the measured value lower than the upper limit value or not?
If not (NG decision result), then HI is displayed.
4) If both 2) and 3) give an affirmative result, then IN is displayed.
No test is performed in order to ensure that the upper limit value is greater
than the lower limit value. Therefore no error message will be displayed
even if you mistakenly interchange the settings for the desired upper limit
value and the desired lower limit value. However, be careful that the
decision process will not operate properly.

4.14 Setting and Activating the Comparator
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4.15 Setting and Activating the Scaling

Scaling applies a correction function to the measurement value. This
function can be used to provide compatibility among measurement devices.
Set the compensation coefficient a and b for the measurement values of the
first and third parameters to compensate by the following expression.

Y=axX+b

X: the first or third parameter measurement value

Y: the last measurement value

a: integration value of the measured value X

b: the value added to measured value X

Here, when the parameter corresponding to X is either D or Q, the scaling is

applied to 0 as follows:

G=ax6+b

This gives a new value @, from which D or Q is obtained.
After powering off on the Scaling screen, the same screen is displayed when
the power is turned on again.

4.15.1 Control Screen Sequence

Initial screen
MENU

\ 4
Menu screen

APPLI MENU

A 4
Application menu screen

SCALE
OH

A 4

Scaling screen

A 4

Compensation coefficient
setting screen

A\ 4

Input compensation coefficient a or

A 4

Compensation coefficient
setting screen

A 4

Scaling screen

Press the key.

Press the key.

Press the key.

Activate the scaling function.

To change the compensation coefficient,
press the B key.

Choose the compensation coefficient (a or b).

Input the compensation coefficients.

When the input is complete, press the key to
return to the Decision conditions setting screen.

When the setting has been established as above,
press the key to return to the Scaling screen.

4.15 Setting and Activating the Scaling
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4.15.2 Setting Scaling

MENU 1. Press the key on the Initial screen to display the Menu screen.
Initial screen
APPLI MENU i i i
oL T HENU 2. Eéfes:nthe key on the Menu screen to display the Application menu
Menu screen '

!

e ——— - - - -
3. Press the key on the Application menu screen to display the Scaling
Application menu screen. At the same time, the comparator will be started.
screen
N\ 4 N\
. 1.@8088kHz . . 1.@068kHz
H' s702ka . o0ck 1 . s702k0 1. o0sk
1.8@8U 1.888U
—-89.68° oFF E g-aeae oFF
8.639mA B.6539mA
AUTO 18ka AUTO 18ka
[Bio1.3enF|E2E o o | [{10o1.38nF |28 0
OFF OFF
. INT ab [ INT
O 00733 b.00s J voe b.00s
OFF aFF
MORMAL HORMAL
HEKU * SCALE ON * HENY
J A\ J

Initial Screen Scaling Screen

On the Comparator screen, the Comparator scaling screen can be also

accessed by the same key operations. For details on the comparator, see
Section 4.14.

"~ ™ . ™
1 .B5T702kD 1. oEBkHz 1 . 5702kD 1. BBBkHz
1.8@8U 2 é.aaaa 1.88U
1.@8a8Y 1.@a@y
—889.58" OFF i Eé SEF IN OFF
B.639mA A.639mA
AUTO 18k AUTO 18kW
Bio1.38nF|ES — | @101 380F |FE O
OFF b8 oFF
)0 .00733 i [
b.08s mld| -0 OFF I'N 5.8
OFF OFF
HORMAL HORMAL
MEHU + COMP & SCALE ON % MENU
/ - _/
Comparator Screen Comparator Scaling Screen
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Shows the first
compensation
coefficient setting.

Shows the third

coefficient setting.

4. Set the first and third parameters to be the two parameters which you wish
to measure. (Refer to the section on display parameter setting for details
upon how to make the setting.)

4 N\
1 L BT702k4 1.800kHz
1.88a8U
1.888Y
M| 1.000e
db N [ OFF
B.6539mA
AUTO 1@ka
HY1{101.36nF bl
OFF
, = 1.08008
compensation ab || [ IMT
G.88=s
OFF
HORMAL
% SCALE ON * MENU
\ J

The Conditions setting screen is accessed by pressing the & key.

5. The Menu screen can be displayed from the Comparator screen display by
pressing the key, in the same manner as from the Initial screen, and
then the values for the various test conditions can be changed. (For details,
refer to the explanation of setting the appropriate test condition.)

4.15.3 Canceling the Scaling Function

HENU

Initial screen

APPLT MENU

Menu screen

|

COMP
(1], ]

Menu screen

1. Press the key on the Scaling screen or the Comparator scaling screen to
display the Menu screen.

2. Press the key on the Menu screen to display the Application menu
screen.

3. Press the key on the Application menu screen to return the Initial

screen or the Scaling screen.

On the Initial screen, the second and fourth display parameter positions
will revert to displaying the parameters which they were displaying before
the Scaling mode was started. On the Comparator screen, they will revert to
displaying E .
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4.15.4 Setting the Compensation Coefficient (a, b)

1. Access the Scaling screen.

2. On the Scaling screen, press the & key which you wish to change. The

Conditions setting screen will be displayed.

(= \
Z|1 .5702k%
SCALE EQUATION
o é.aaaa Csear=dk s +h
Gs|101.36nF
Eﬁ: E é.aaaa
\* SELECT SCALE # EXIT )

3. Press the key, and a screen will appear for setting the compensation
coefficient a. Use the numeric keypad to input the desired value.

-

§
1.5702k®

a l.0666
b 5]

101.36nF

a 1.88680
=] a

1.2

* SET SCALE a #*
N

O JINN) C |
=

ENTER

J

The setting can be made in the range : -999.99 to +999.99

To return to the previous screen without making any change to the set value,
press the key when the screen is in the state with nothing being

displayed (the state after pressing the key).
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NOTE

4. Set the compensation coefficient b as the same way.

5.

(—
Zl1.8842kQ

Cs|101.36nF

ah E é.BBBB

0.45
x SET SCALE b =
N

~ 15150
"o Jmm] C
o J

The setting can be made in the range : -200.00M to +200.00M

- step the units up
2 : step the units down

p--n --u-- m- (none)-- k - M
<= Units down Units up =>

When the compensation coefficient setting has been established, press the
key on the Compensation coefficient setting screen to return to the

Scaling screen.

* The scaled measurement value has no effect on other measurement values.
Therefore, even if the same parameter is set for the first and third
parameters, the scaling is carried out with the respective compensation

coefficients.

* The calculation result of scaling for 6 is as follows.
When exceeding 180°, "180.00°" is displayed.
When below -180°, "-180.00°" is displayed.

The setting can be made in the range : -999.99% to +999.99%
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4.16 Panel Save Function

All of the test conditions can be saved as a "panel”, up to a maximum of 30
such stored panels (i.e., sets of stored test conditions).
The test conditions which are saved are:

* Display parameters

* Test range

* Set value for averaging

* Test frequency

* Open and short circuit compensation values

* Set value for test speed

* Test signal level

* Setting for trigger value

* Beep sound setting

* Voltage and current limit values

* Set value for trigger delay

*+ Comparator setting

* Scaling setting

* External DC bias setting

* Display digits setting

* Display setting

4.16.1 Control Screen Sequence

Initial screen
HENU Press the key.
A\ 4
Menu screen
Press the key.
A 4
Application menu screen
Press the key.
A 4
Panel number Select the panel number under which settings will
selection screen be saved.
v Set the saving name.
Saving name setting menu When the saving has been completed, the system
returns automatically to the Initial screen.
A\ 4

Initial screen The saving has been performed.

4.16 Panel Save Function
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4.16.2 Details

Initial screen

S

Menu screen

!

SAVE 3.

Application menu
screen

Panel number—

MENU 1.

APPLI MEHU 2.

of the Setting Process

Press the key on the Initial screen to display the Menu screen.

Press the key on the Menu screen to display the Application menu
screen.

Press the key on the Application menu screen to display the Panel
number selection screen.

Savi Test i Indication that data is
aving name es/ parameters stored using the comparator

|
4 N\
* PAMEL SAVE #
SELECT/ PANEL No.

TEST1
L Cr- -D- 12a.4a Hzmﬂﬂ;
I~ Test
xeer HONE  sxesx frequency
TEST3
2-8-Cs-D 1.808kH=

=
=
=

¥kt MHOHNE #3xx

=
=
en

trktt HONE #x3:x EXIT

N1

N~ /

000 NONEDDO means that nothing is saved.

Panel Number Selection Screen

234 : cancel the saving, and the display reverts to the Initial screen.

) : change the position of the panel number

4.16 Panel Save Function
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4. When you have decided upon the panel number under which the present test
conditions will be saved, press the corresponding panel number key to select
it.

Saving name

LIS Mo.d SAVE DATA
Test conditions Z-8-Cs-D uFF
to be saved — DFF UFF
1.088kH= INT
1.068Y B.06s
OFF OFF
AUTO 1888 MORMAL

YoU SELECTED Ho.d4 OK 7?

* PANEL SAVE * EXTT

J

: save the current test conditions with the saving name, and the display
automatically reverts to the Initial screen.
: change the panel number, and the previous screen will be displayed again.

5. To change the saving name, press the key, and the screen for name
input will be displayed. Input the saving name (up to 20 characters).

4 N 4 N\
* PANEL SAVE # * PANEL SAVE *
[ABC_ | [ ABC_ |
-—
-
=
- J \ J

: Toggles between the alphabet input screen and numerical input screen.

: Back space
- Clears the input character.

6. After input, press the key to return the Saving confirmation screen.

7. Press the key on the Saving confirmation screen to save the test
conditions. The display automatically reverts to the Initial screen.

4.16 Panel Save Function
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* If the comparator mode is set, then when the test conditions are saved, as
NOTE .- . . .
well as the saved test conditions, the following mark is displayed:

TEST1
No. 1 Cr- -D- 128.8 HI{EEE\'

Stored using the comparator mode
TESTZ2
M Z-8-C=-D 1.888kHz

* Under normal conditions of use, the average life of the backup battery is
about 10 years.

* If the internal battery becomes exhausted, it is no longer possible to save the
test conditions. You should have the battery changed by an approved HIOKI
service facility (which is chargeable).

4.16 Panel Save Function
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4.17 Panel Load Function

Using the panel load function, saved test conditions can be loaded.
The test conditions which are saved:

* Display parameters

* Test range

* Set value for averaging

* Test frequency

* Open and short circuit compensation values
* Set value for test speed

* Test signal level

* Setting for trigger value

* Beep sound setting

* Voltage and current limit values

* Set value for trigger delay

* Comparator setting

* Scaling setting

* External DC bias setting

* Display digits setting

* Display setting

4.17.1 Control Screen Sequence

Initial screen e Press the key.

Menu screen

Press the key.

A 4
Application menu screen

Press the key.

A 4

Panel load screen

Select the panel number which you wish to load.

When the loading has been completed, the system
returns automatically to the Initial screen.

A 4

Initial screen

The loading has been performed.

Testing starts with the new test conditions.

4.17 Panel Load Function
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4.17.2 Details of the Setting Process

MENU 1. Press the key on the Initial screen to display the Menu screen.
Initial screen
APPLI HEN 2. Press the key on the Menu screen to display the Application menu
screen.
Menu screen

|

LOAD 3. Press the key on the Application menu screen to display the Panel load

Application menu screen.
screen

Saving name Test parameters
4 I
* PAMEL LOAD =*
SELECT PANEL Ho.

CONDEMSER
_J Z2-8-Cs-D 1.8088kH= Test frequency
sekky HOME e FAGE
 Display stored with the
tor
Panel number— RESISTANCE PAGE compara
No. 8 Rs- -%- 12.88 Hz DOMHH
No. 9 ¥kkkk MONE  :ddsx

¥kkkk MONE  :ddsx ERIT
J

000 NONEDOO means that nothing is saved.

Panel Load Screen

4. For each panel number, some of the values currently saved are shown on the
Panel load screen. Check these stored values and then select the panel
number for which the stored test conditions will be loaded.

) : change the position of the panel number

5. When you have decided upon the panel number for which the stored test
conditions will be loaded, press the corresponding panel number key to
select it.

To cancel the panel load process, press the key. The present test
conditions will not be altered, and the display will revert to the Initial screen.
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6. A message requesting confirmation will be displayed. To continue, press the
key. The test conditions saved under the panel number which was
selected will be loaded in place of the present test conditions.

Saving name

HAME:= COHMDEMSER
Test conditions Z-8-Cs-D uFF
to be loaded ~T—| oFF oFF
1.088kH= INT
1.8688W A.00s
aFF aFF
AUTO 1888 MORMAL

YOoU SELECTED No.6 OK ?

* PANEL LOAD EXIT

J

To change the panel number for the load, press the key, and the
previous screen will be displayed again.

When the new test conditions have been loaded, the display automatically
reverts to the Initial screen, on which the panel number from which the
newly loaded test conditions just came is displayed.

* For test conditions saved with the comparator mode, the following mark is

displayed:
TEST1
Ho. 1 Cr— -D- 128.4 Hz@ma
Stored using the comparator mode
— TEST2 I

Z-8-C=-D 1.888kH=

* Under normal conditions of use, the average life of the backup battery is
about 10 years.

* If the internal battery becomes exhausted, it is no longer possible to save the
test conditions. You should have the battery changed by an approved HIOKI
service facility (which is chargeable).

4.17 Panel Load Function
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4.18 Setting the Beep Sound

The beep sound which is produced each time that a soft key is pressed, and
the beep sound which is produced when the comparator makes decisions,
can be turned on and off individually.

4.18.1 Control Screen Sequence

Initial screen

HENU Press the key.
\ 4
Menu screen
APPLI MENU Press the key.
\ 4
Application menu screen
Press the key.
T Set the beep sound for the comparator and for key
Beep sound setting screen )
input.
Upon comparator When key pressed | When the setting has been established, press the
decision ON OFF key to return to the Initial screen.
IN NG OFF
I
A\ 4
Initial screen .
The setting has been performed.

4,18 Setting the Beep Sound



108

4.18.2 Details
HENU] L
Initial screen

b

Menu screen

|

Application menu
screen

3

APPLI MENU 2.

of the Setting Process

Press the key on the Initial screen to display the Menu screen.

Press the key on the Menu screen to display the Application menu
screen.

. Press the key on the Application menu screen to display the Beep
sound setting screen.

Z|1.5702k0
_ KEY » ON Beep sound setting for
o

—-89.58" when a key is pressed
ts|101.36nF

COHP ®» OFF
Beep sound setting for

DIO.DOT733 when the comparator

makes decisions

L * SET BEEP S0UND * EXIT )

Setting the beep sound produced each time a key is pressed:
: A beep sound for key input is emitted.
: No beep sound for key input is emitted.

Setting the beep sound produced when the comparator makes
decisions:

* When the comparator makes a single decision:
: When the comparator result is IN, a beep sound is emitted.
: When the comparator result is LO or HI, a beep sound is emitted.
: No beep sound is emitted when the comparator operates.

* When the comparator makes two decisions:
: When both of these comparator results are IN, a beep sound is

emitted.
LIS : When either of these comparator result is LO or HI, a beep sound is
emitted.

Uil : No beep sound is emitted when the comparator operates.

. When the setting has been established as above, press the key to return
to the Initial screen.

4.18 Setting the Beep

Sound
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4.19 Enlarged Display of Measurement Values

The measurement values and comparator decision results can be displayed in
enlarged form. This function is convenient when the unit is used under
constant measurement conditions.

After powering off on the Magnification display screen, the same screen is
displayed when the power is turned on again.

4.19.1 Control Screen Sequence

Initial screen
HENU Press the key.
Menu screen
APPLI HENU Press the EEEET key.

A 4

Application menu screen
HE

Press the EES

A 4

Magnification display screen

4.19 Enlarged Display of Measurement Values
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4.19.2 Details of the Setting Process

MENU 1. Press the key on the Initial screen to display the Menu screen.
Initial screen
APPLI MENU i i i
oL T HENU 2. Eéfsznthe key on the Menu screen to display the Application menu
Menu screen '

!

E 3. Press the B2 key on the Application menu screen to display the
Magnification display screen.

Application menu
screen

Zl 1. 5702kQ Cs 101. 36nF
g —89.058° | N

Cs 101. 36nF DO. 00733
D O. 00733 | N

N y - J
Normal Screen Comparator Screen

298] : return the Initial screen
(during the external trigger setting): measure once

On the Magnification display screen, only and keys are
displayed.

4.19 Enlarged Display of Measurement Values
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4.20 System Reset

All of the settings will revert to the factory original settings.

4.20.1 Control Screen Sequence

Initial screen

HENU

y

Menu

screen

APPLI MENU

A

y

Application menu screen

RESET

A

y

Initial screen

Press the key.

Press the key.

Press the key.

4.20 System Reset
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4.20.2 Details of the Setting Process

MENU 1. Press the key on the Initial screen to display the Menu screen.
Initial screen
APPLI HEN 2. Press the key on the Menu screen to display the Application menu
screen.
Menu screen

|

RESET 3. Press the key on the Application menu screen to display the System
Application menu reset screen.
screen
( ™

ALL SETTINGS ARE INITIALIZED.

\* SYSTEM RESET =* EXIT )

: reverts to the factory settings and the Initial screen is displayed.
- halts settings and reverts to the Initial screen.

4.20 System Reset
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The settings established at the factory are as follows:

Test parameters
Test frequency
Test signal level

Open circuit voltage (V) set value
Constant voltage (CV) set value
Constant current (CC) set value

Limit function

Voltage limit set value
Current limit set value
Test range

Open circuit compensation
Short circuit compensation
Trigger setting

Trigger delay setting
Averaging setting

Test speed setting

Beep sound setting

Panel save, panel load
Comparator

Comparator setting

Absolute value set values

Percent set values

Scaling setting value

External DC bias setting
Display digits setting
Display setting

|Z|, 6

1 kHz

Open circuit voltage (V) setting
1.000 V

1.000 V

10.00 mA

OFF

5.000 V

50.00 mA

AUTO range

OFF

OFF

Internal trigger

Os

OFF

NORMAL

ON for key input, OFF for comparator
All contents clear

Both first and third parameters set to
absolute value.

Upper and lower limit values for the first
and third parameters both OFF

First parameter reference value: 1000
Upper and lower limit values for first
parameter both OFF

Third parameter reference value: 10
Upper and lower limit values for third
parameter both OFF

Compensation coefficient a for the first
and third parameters: 1.0000
Compensation coefficient b for the first
and third parameters: 0

OFF

All five digits for first to 4th parameters
LCD display: ON

Voltage and Current monitor: ON

4.20 System Reset
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4.21 Continuous Test Function

It is possible to read in order test conditions which have been saved using
the panel save function, and to perform continuous testing.

Up to five panel numbers can be selected in a page for the continuous
testing.

Page | Panel numbers

1-5
6-10
11 -15
16 - 20
21-25
26 - 30

oOUhhWNE

After powering off on the Continuous test screen, the same screen is
displayed when the power is turned on again.

4.21.1 Control Screen Sequence

Save the test conditions
for continuous testing

Section 4.16, "Panel Save Function

A 4

Initial screen
=T Press the key.
A 4
Menu screen
Press the key.
A\ 4
Application menu screen Press the EEH key.
4

A 4

- - Select the panel number which you wish to test.
Continuous testing screen
y HANU TRIG Press the LILLRINE key to start test.

4.21 Continuous Test Function



115

4.21.2 Details of the Setting Process

This section describes procedure when performing continuous testing with
panel numbers 6, 8, and 10 for example.

1. Save the continuous testing conditions using the panel save function to the
panel numbers 6, 8, and 10. The continuous testing is performed for the first
and third parameters which have been saved.

For details on panel save function, see Section 4.16.

Test conditions for some other test sample are already saved here
\

( )
* PANEL SAVE #* N
SELECT PANEL Ho. | Saves condition
TEST1 ﬁ{nnr////////’forcompaﬁuor
test.
Ho. 6 I 1z@.8 Hz es

Z-PHASE-TEST

NO. 7 |l 18@8.8kHz
TEST3
NO. G | 1.888kHz

. Ho. 9 ¥kkkk  MONE ks
Saves conditions for

normal test. —/—/—————

TESTS
HO. 110 | e 18.8@kHz EALT

N J

Panel Save Screen

MENU 2. Press the key on the Initial screen to display the Menu screen.

Initial screen

e

APPLI HENU 3. Press the EWBLET key on the Menu screen to display the Application menu

screen.
Menu screen
CONT 4. Press the B2 key on the Application menu screen to display the
Application menu Continuous test screen.

screen

4.21 Continuous Test Function
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5. Using the i and B33 keys, make a display of panel numbers which are

previously saved.

NOTE

OH/

~
TEST1

C=-D 128.8 H=z

Z-PHASE-TEST
z-8 188, 8kHz

TEST3

C=-D l.888kH=

TESTS

Cs-D 1@8.88kH=

| * CONTINUOUS MERS + MAHU TRIG QEXIT
J

Continuous Test Screen

The panel numbers which are not saved or which are invalid even if saved
(when the both first and third parameters are off, or when the parameters are
other than Rs and Rp during DC measurement) are not displayed.

6. Set whether testing of each panel number is executed or not.

When the saving conditions of the panel or previous test result is displayed,
the testing is executed. However, when "x+x NO USE =*+" is displayed, the
testing is not executed. In this example, make a setting not to test for the

panel number 7.

NOTE

OH
OFF

| * CONTINUOUS MERS MANU TRIG QEXIT
_J

~

TEST1

Cs-0 1z@.8 Hz (i@

#xx  NO USE *%x%

TEST3 PAGE

Ce-D 1.@80kHz (I up
PAGE
DOKHH

TESTS

Cs-D 1@.88kHz

When changing a page, the all panel number displayed will be tested.

4.21 Continuous Test Function
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7. Press the to start test. The test result is displayed when the tests
of each panel numbers are terminated.

(
i)
0FF
_ No. 7| Rifs
The first — | OFF
parameter test| —_————_
result o<
| P —
The third —
parameter test
result

O/
OFF

Cs 979.14nF IN

OK /\7When the

D 0.00069 1IN comparator
test,
txx NO USE #xx individual
decision
Cs 984.21nF HI result and
5 1N YA | AND result
D 0.000334 Lo NG are
displayed.
PAGE
DOWH
Cs 985.48nF
D 0.00401

L CONTINUOUS MEAS + MubaiiIUH (231 )

NOTE

If the displaying page is switched to other page after test completed, the
displays of the test result are disappear.

8. To exit from the continuous test, press the key to return the Initial

screen.

The continuous test can be executed from the EXT 1I/O connector.

For

details, see Section 5.6, "Testing Using EXT 1/0."

4.21 Continuous Test Function
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4.22 External DC Bias Setting

The external DC bias function is available for test of supplying DC bias or
batteries and if the test result is "OVER FLOW" or failed. Set this function

to ON.

For supplying external DC bias, refer to Section 5.7, "Supplying DC Bias".

4.22.1 Control Screen Sequence

Initial screen
MENU

A 4

Menu screen

APPLI MENU

\ 4

Application menu screen

EXT DL
BIaS

A 4

External DC bias setting

External DC bias function
on/off

A 4

Initial screen screen

Press the key.

Press the key.

Press the key.

Set the external DC bias function to on or off.

When the setting is completed, press the key
to return to the Initial screen.

4.22 External DC Bias Setting
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4.22.2 Details

WEN

Initial screen

AFPLI MERU

Menu screen

EXT DL
BInS

Application menu
screen

of the Setting Process

1. Press the key on the Initial screen to display the Menu screen.

2. Press the key on the Menu screen to display the Application menu

screen.

3. Press the k¥ key on the Application menu screen to display the External
DC bias setting screen.

T ™

Z11.5702k | _L-The current setting
EXT DC Blﬂf OFF of DC bias is

| displayed.
gl —89.58°
[ | Set the external DC
Cs[101.36nF ﬂl OFF bias function to on
— or off.
DIO.00733

* SET EXT DC BIAS =*
-

EHIT

/

4. To exit from this mode, press the key to return the Initial screen.

4.22 External DC Bias Setting



120

4.23 Setting the Number of Displayed Digits

The number of effective digits for measurement can be set on a parameter-
by-parameter basis.

4.23.1 Control Screen Sequence

Initial screen — Press the key.
Menu screen
LAPPLL MENU Press the ) key.
A 4
Application menu scre Press the Key.
\ 4 L. B
Setting the number of Set the number of digits to be displayed.
_ displayed digits on the When the setting is completed, press the key
dlsplayed-dslgfér;%mber setup to return to the Initial screen.

A 4

Initial screen screen

4.23 Setting the Number of Displayed Digits
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4.23.2 Details of the Setting Process

MENU 1. Press the key on the Initial screen to display the Menu screen.
Initial screen

S

APPLI MENU | 2. Press the key on the Menu screen to display the Application menu
Menu screen Screen.

!

DIGIT 3. Press the key on the Application menu screen to display the Setting the
displayed digits screen.

Application menu
screen

The number of displayed digits
4 )

[— ] -
Z|1.5702k< | R S ‘— The first parameter
8l —-89.5 ([ | 4 |l The second
— parameter
-

Cs 101nF 3 | B8 The third parameter
Is) 0.0073 4 H—— The fourth

parameter

\xDigits setting keys
| * SET Mo. OF DIGITS EXIT )

Press and for each parameter to set the number of displayed
digits. While the definable set values are 3, 4, and 5, the value is actually
selected according to the parameter type, as shown in the table below.

Parameter 0, Q
Comparator A% D Others
Setting value setting
Up to the ;
- Up to the fifth .
5 ;{le;gend decimal decimal place Up to 5 digits *1
Up to the first Up to the fourth .
4 decimal place decimal place Up to 4 digits
No decimal Up to the third -
3 place decimal place Up to 3 digits

*1 When the measurement speed is set to FAST, the setting is for 4 digits.

4. To exit from this mode, press the key to return the Initial screen.

4.23 Setting the Number of Displayed Digits
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4.24 Setting for Display

In some applications, such as on a production line or where EXT 1/O or
interfaces are used, it may not be necessary to display measurement values.
This unit allows ON/OFF settings of the display and voltage/current monitors
(Vmoni, Imoni) to be made.

Turning off the LCD display helps save power, as the LCD display and
backlight remain off. Moreover, the measurement time is reduced due to the
fact that measurement values and VVmoni and Imoni indications need not be
displayed. When the voltage and current monitors are turned off, the
measuring time is also reduced due to the fact that the Vmoni and Imoni
indications are not required.

4.24.1 Control Screen Sequence

Initial screen T Press the key.

A\ 4
Menu screen

APPLI HENU Press the | key.
A 4
Application menu screen_ Press the ey,

A 4

Display Setting Screen

Set ON or OFF of the display.

A 4

Initial screen screen When the setting is completed, press the key
to return to the Initial screen.

4.24 Setting for Display
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4.24.2 Detalls

WEN

Initial screen

AFPLI MERU

Menu screen

I
bise]

Application menu
screen

1.

* SET DISPLAY # EXIT

of the Setting Process

Press the key on the Initial screen to display the Menu screen.

. Press the key on the Menu screen to display the Application menu

screen.

. Press the key on the Application menu screen to display the Display

Setting Screen.

piseLay ® O N L1 | cD display setting

-89.58° OFF

Cs|1 01 .36nF [v/imoni » 0H
— DISPLAY —— Voltage and Current

DIO.O0733 Monitor setting

Z]1 .5702kQ [Tion =
)

Setting for LCD Display

:The LCD display and backlight remain on permanently.
:The LCD display and backlight remain off permanently.

When OFF is selected, the LCD display and backlight go out approximately
10 seconds after the touch panel is last touched. When the touch panel is
touched after the display and backlight have gone out, they will come on
again. When the display and backlight are off, the measurement time is
reduced, as Vmoni and Imoni do not display indications.

Setting for Voltage and Current Monitors (Vmoni, Imoni)

:The voltage and current monitors display indications.
:The voltage and current monitors do not display indications.

When OFF is selected, the measurement time is reduced, as Vmoni and
Imoni do not display indications. For the measurement time, refer to "7.3
Time Taken for Testing."”

4. To exit from this mode, press the key to return the Initial screen.

4.24 Setting for Display
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4.25 Key Lock Function

When the key lock function is turned on, all of the keys become inoperative,
so that no control via the touch panel is possible, and the values of the
settings are all frozen and preserved.

4.25.1 Turning the Key Lock On and Off

* This function is activated using the key lock switch on the rear panel of the
3522-50 unit.

* The key lock function can only be used when the screen is displaying the
Initial screen, Comparator screen, Scaling screen, Magnification display
screen, or Continuous test screen.

ce

MADE IN JAPAN

A EXT IO

[ ]

T

y 4 X L

=

~

OFF ON

* In the case of external triggering, the key lock does not apply to the

button.

* Even if the power supply is interrupted, the key lock function is not
canceled.

4.25 Key Lock Function
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Chapter 5

Applications

5.1 Example of Comparator Application

Example

Making decisions for two items simultaneously (ABS and % settings).

First parameter: static capacitance Cp and third parameter: phase angle 0

will be set as follows:
First parameter (ABS setting)

Upper limit value
Lower limit value

Third parameter (% setting)

Reference value
Upper limit value
Lower limit value

110 nF
100 nF

-850
5% (i.e., -80.750)
-5% (i.e., -89.250)

The results of the decisions with these settings are as shown in the following

table:
Comparator decisions

Third parameter Lower limit value  Upper limit value
Firstr parameter LO IN HI
HI HI/LO HI/IN HI/HI
Upper limit value
IN IN/LO IN/IN IN/HI
Lower limit value
LO LO/LO LO/IN LO/HI

In this manner, two decisions can be made simultaneously. Further, it is
possible to check the decision results for two different parameters at the
same time, and thereby to determine what quality zone the object which is

being tested falls into.

5.1 Example of Comparator Application
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Sorting a single item into five bands (% setting).
Two decisions can be made relating to the same item, so as to obtain five
different combinations of results.

Example First parameter and third parameter: impedance Z, will be set as follows:
First parameter

Reference value 3.0 kQ
Upper limit value 10%
Lower limit value 5%

Third parameter

Reference value 3.0 kQ
Upper limit value -5%
Lower limit value -10%

The results of the decisions with these settings are as shown in the following
table:

Comparator decisions

Parameter 1 result Parameter 3 result

Band 1 Hi HI

First parameter upper limit value
10% (3.3 kQ)

Band 2 IN HI

First parameter lower limit value
5% (3.15 kQ)

Band 3 LO HI

Third parameter upper limit value
-5% (2.85 kQ)

Band 4 LO IN

Third parameter lower limit value
-10% (2.7 kQ)

Band 5

LO LO

It is possible to sort the objects under test into five bands according to the
results of the decisions relating to the first and the third parameter.
(This can also be done using the ABS setting.)

Various other possibilities can be used for the settings, according to
requirements.

5.1 Example of Comparator Application
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5.2 Testing High Impedance Elements

The measured value obtained when testing a high impedance element (such
as, for example, a resistor with resistance higher than 100 kQ ) is sometimes
unreliable, because such an element is vulnerable to the effects of external
interference and the like. In this case, reliable testing can be performed by
the use of guarding, that is, connecting a metallic plate to the GUARD
terminal and carrying out the measurement on the metallic plate.

=

@, @), @

Resin film

Metallic plate

When testing against a metallic plate, the surface of the plate should be
covered by a film of resin or the like, in order to prevent short circuiting
together the terminals.

When the open circuit compensation is performed always execute the
guarding process because of high impedance elements testing. If not, the

compensation values do not stabilize. It is not possible to obtain the reliable
measured value.

5.2 Testing High Impedance Elements
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5.3 Testing an Element in a Circuit

Testing an element in a circuit is not possible without guarding.

* Referring to the following figure, when measuring a resistance value for the
resistor R,, even if the tips of the two probes are contacted against the ends
of the resistor R,, considering the sum of the current flowing through the
resistor R, and the current flowing through the resistors R; and R4, what is
obtained is the resistance value for the parallel combination:

R; + Ry

R=Ry — 23"
>Ry + Ry + Ry

* If as shown in the next figure a guard terminal is used, the current flowing
through the resistors R3 (not flowing through R,) is absorbed by this guard
terminal, so that the resistance value for the resistor R, is accurately

measured.

[

R1 R2

R3

L

T_ Guard terminal

The accuracy of measurement will not be improved in cases where for

example

R, >> R; and R; is close to zero.

As shown in the figure below, it is not possible to use this type of separation
process for testing of the impedance values of two resistors or other elements
of identical types which are connected in parallel, or for testing of the
impedance values of a coil and a capacitor which are connected in parallel.

—AA—
L ANA—

Two resistors in parallel

BT

Coil and capacitor in parallel

5.3 Testing an Element in a Circuit
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5.4 External Interference

The 3522-50 is designed to be resistant to errors caused by interference from
the test cables or the power supply line. However, if the level of the
interference is particularly large, this can cause measurement errors or faulty
operation.

Refer to the examples given below for examples of countermeasures which
can be taken against interference which has caused faulty operation etc.

5.4.1 Countermeasures Against Interference from the Power
Supply Line

If noise is present in the power supply line, its influence can be moderated
by the following countermeasures:

Grounding by using a protective ground wire
The 3522-50 unit is constructed so as to be provided with protective
grounding via the ground lead in the power cord.

This protective grounding serves the important function, not only of avoiding
the possibility of electric shock to the operator, but also of eliminating noise
from the power supply line by the provision of an internal filter.

Be sure to connect the 3522-50 unit to a properly 3-wire power supply
socket, using the grounded power cord which is supplied with the unit.

Inserting a noise filter in the power supply line

Any excessive noise present in the power supply line can be suppressed by
purchasing a socket type noise filter (generally available commercially)
which can be inserted into the power supply socket, with the 3522-50 unit
connected to the output of the noise filter.

Various types of such socket type noise filters are readily available from
specialist manufacturers.

5.4 External Interference
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Fitting an anti-interference ferrite core on the power cord

Pass the power cord through a commercially available anti-interference
ferrite core, and fix it on the power cord as close as possible to the AC
power inlet of the 3522-50 unit, so as to suppress noise from the power
supply line. Further benefit can often be obtained by fitting another anti-
interference ferrite core on to the power cord at its other end, as close as
possible to the plug which connects to the power supply outlet.
Moreover, if the internal diameter of the ferrite core allows, winding the
power cord several times around the ferrite core may further reduce the
amount of noise. Various types of such anti-interference ferrite cores or
ferrite beads are readily available in the market from specialist
manufacturers.

5.4 External Interference
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5.4.2 Countermeasures Against Noise from the Test Cables

If interference is producing noise in the test cables, its influence can be
moderated by the following countermeasure.

Fitting an anti-interference ferrite core on the test cables

Pass the test cables through a commercially available anti-interference ferrite
core, and fix it close to the test terminals, so as to suppress noise from the
test cables.

Moreover, if the internal diameter of the ferrite core allows, winding the test
cables several times around the ferrite core (as with the power cord as
described above) may further reduce the amount of noise.

©

Anti-interference ferrite core

5.4 External Interference
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N

55 The EXT I/O Connector

This is a connector for output of comparator result signals, of a measurement
finished signal (EOM), and of an analog measurement finished signal
(INDEX), and for input of an external trigger signal, and a signal for
performing selection of the number of the panel to be loaded.

Connector used Honda communication Co.: ADS-B36BLFDR116

Compatible connector ~ Honda communication Co. : ADS-HC360001-010
Hirose: RC30-36P
or equivalent

@ &

EXT I/0O Connector Pin Numbering (seen from 3522-50)

5.5 The EXT I/O Connector
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5.5.1 Pinouts for the EXT I/O Connector

Pin

Pin

number Signal line name | Input/output number Signal line name | Input/output

1 TRIG Input 19 LD1 Input
2 LD2 Input 20 LD3 Input
3 LD4 Input 21 LD5 Input
4 PNLO Input 22 PNL1 Input
5 PNL2 Input 23 ‘M-HI Output
6 M-IN Output 24 M-LO Output
7 S-HI Output 25 S-IN Output
8 S-LO Output 26 ‘AND Output
9 'INDEX Output 27 EOM Output
10 Unused 28 Unused

11 EXT.DCV Input 29 INT.DCV Output
12 EXT.DCV Input 30 INT.DCV Output
13 EXT.DCV Input 31 INT.DCV Output
14 EXT.DCV Input 32 INT.DCV Output
15 EXT.COM Input 33 INT.GND Output
16 EXT.COM Input 34 INT.GND Output
17 EXT.COM Input 35 INT.GND Output
18 EXT.COM Input 36 INT.GND Output

5.5 The EXT I/O Connector
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5.5.2 Signal Lines for the EXT I/O Connector

All input signals are all negative logic.

(1) M-HI, M-IN, M-LO (Output signal of comparator result)
These lines output the comparator result for the first parameter.

(2) S-HI, S-IN, S-LO (Output signal of comparator result)
These lines output the comparator result for the third parameter.

(3) AND (Output signal of comparator result)

This signal is used to comprehensively evaluate the decision results for the
first and third parameters.

This signal is output only if both the first parameter comparator result and
the third parameter comparator result are IN.

(4) EOM (End of measurement signal)

This signal is continuously output during measurement. When this signal is
HI, the most recent comparator result is used for the evaluation. The next
trigger signal can also be input.

(5) INDEX (Signal during analog measurement)

Output during analog measurement. When this signal is HI, the object under
test can be changed.

( NOTE ) INDEX signal is output at each time of retest. Therefore, when the object
under test is changed, the settings of the test signal level, current and voltage
limits, test range, and average are specified as followings.

Test signal level Open-circuit voltage (V) setting
Current and voltage limits OFF
Test range HOLD range
Average OFF
For the settings other than above, change the object under test referring to
EOM.

(6) EXT.DCV, EXT.COM

These are terminals for supplying a power supply voltage from an external
device. This enables the 3522-50 unit to be connected to an external device
while maintaining the isolation. The range of power voltage which can be
connected is from +5 to +24 volts DC.

(7) INT.DCV, INT.GND
These lines output +5 VDC and COM from the 3522-50 unit.

5.5 The EXT I/O Connector
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(8) TRIG

When the external trigger is enabled for the 3522-50, measurement is begun
when this signal is input.

(9) PNLO to PNL2 (Panel page signals)
These lines inputs the page which have been saved by the panel save
function.

Page0™ | PNL2 PNLT PNLO
Invalid HIGH HIGH HIGH
1 HIGH HIGH Low

2 HIGH Low HIGH

3 HIGH Low Low

4 Low HIGH HIGH

5 LOwW HIGH Low

6 LOwW Low HIGH
Invalid Low Low Low

This signal is used to select panel numbers stored using the panel save
function. When a panel number has been selected using this signal at the
input of a trigger signal, the 3522-50 loads the measurement conditions for
the panel number and then begins measurement. The table below shows the
selectable panel numbers.

ﬁag\e 1 2 3 4 5 6
D1 1 6 11 16 21 26
D2 2 7 12 17 22 27
D3 3 8 13 18 23 28
D4 4 9 14 19 24 29
D5 5 10 15 20 25 30

5.5 The EXT I/O Connector
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5.5.3 Circuit Construction and Connections for the EXT I/O
Connector

A CAUTION * The insulation of the signal lines is for eliminating mutual influences
between the signals. Any device which is connected to the 3522-50
unit should always be properly protectively grounded. If proper
connection to a protective ground is not established, there is a danger
of damage to the insulation.

* The voltage of the external DC power supply to be connected to the
EXT DCV and EXT COM terminals should be from 5V to 24 V. Do
not supply DC voltage greater than 24 V. If you do, there is a danger
of damage to the unit.

Moreover, for driving the circuitry, connect any device which is
capable of providing an output current of more than 200 mA.

The circuit construction for the EXT I/O connector is shown in the figure.

Except for the power supply lines, all of the input and output signal lines are
insulated by photocouplers.

Pull up resistors INT.DCV

© . Internal DC power supply (5 V)
4.7 kQ (1/4 W) ::|

External DC power supply (5 V to 24 V)
EXT.DCV

]

—

wtﬁw
Ke o Kh FP(\

'

RY
|

{ LD5
4.7 kQ (1/4 W)

° j External DC power supply (COM)

EXT.COM

o

Internal DC power supply (COM)
= Ground connection to the chassis of the unit INT.GND

L . * Connect when using the
Circuit Construction internal 5V power supply.

5.5 The EXT I/O Connector



137

* The internal DC power supply of 5 VDC is provided between INT DCV and
INT GND. The maximum current capacity is 100 mA. Do not connect any
external circuit whose current consumption is greater than 100 mA.

* INT GND is grounded to the chassis of the 3522-50 unit.

* When using the EXT 1/O connector, be sure always to supply power to the
external DC power supply.

* The output signal low level output current is a maximum of 60 mA. If a
current greater than this is required, you should connect a transistor circuit
using a current amplifier driven by an external power source or the like
externally.

NOTE

5.5.4 Electrical Characteristics of the Output Signals

The output signals are the collector outputs of the photocouplers, and are
connected to the external DC power supply (EXT. DCV) via 4.7 kQ pull-up
resistors provided internally to the 3522-50 unit.

The relationship between the external DC power supply voltage, the voltage
of the output signals, and the current, is as shown in the following table:

Output signals (internal pull-up resistors 4.7 kQ)
External DC
power Supp|y ) Low level
voltage High level Output current | Output current | Output current
10 mA 40 mA 60 mA (max.)
5V 5V 09V 11V 12V
12V 12V 09V 1.1V 12V
24V 24V 09V 1.1V 12V

Direct connection of a circuit whose input voltage V,_ is regulated to a

maximum of 0.8 V or the like is not possible.

In such a case, keep V,_below 0.8 V by incorporating a transistor or a drive
capable buffer circuit or the like.

5.5 The EXT I/O Connector
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5.6 Testing Using EXT I/O

5.6.1 Normal Testing

(Testing start signal)

(Analog measurement
in progress signal)

(Measurement
finished signal)

(Comparator i i

result output)

(Panel page signals)

With the test conditions for testing by the comparator having been set (with
the trigger setting set to external trigger), when in this state a trigger signal

is input via the EXT 1/0 connector, or when on the screen the soft
key is pressed, then the decision result is output on the comparator result
output signal line of the EXT 1/O connector.
When a panel number has been selected using the panel load signal at the
input of a trigger signal via the EXT I/O connector, the 3522-50 loads the
measurement conditions for the panel number and then begins measurement.
An example of testing timing is as follows:

T
>

T5,

—

54_

TRIG ‘_,;j

T2 S

e

B A

&
< P&

] ]

T4

LO AND

Previous decision result ><

Decision
result

T6

A

Current test conditions
Panel number 9

Following test conditions
Panel number 22

v

5.6 Testing Using EXT I/O
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T1

T2

Meaning Timing (approximate)
Minimum time period for trigger signal recognition 100 us
Time period from trigger to circuit response 300 us + o (o depends on the sample

under test and the trigger delay)

Analog measurement time; chucking switching on

T3 | INDEX (HIGH) possible (Note 1) 1 ms (Note 2)
T4 | Time period for testing 5 ms (Note 2)
15 | Minimum time period from end of testing to next |, .

trigger

T6

Time period from trigger input to panel load signal
recognition. After this length of time has elapsed, the | 300 us
LD signal can be changed.

Notel:

Note2:

NOTE

The chuck can be switched using the INDEX signal only when the test
signal level, current and voltage limits, test range, and average are set as
specified below:

Test signal level: Open circuit voltage (V) setting

Current and voltage limits: OFF

Test range: HOLD range

Average: OFF

Reference value with the following conditions; test frequency:1 kHz, testing
speed:FAST, averaging:OFF, and when measuring |Z|.

For the test time, refer to Section 7.3, "Time Taken for Testing."”

* When the selected panel number falls under either of the following
conditions, the 3522-50 begins measurement without loading the
measurement conditions:

(1) When more than 2 panel numbers have been selected.

(2) The selected panel number is not stored.

(3) Both the first and third parameters are set to OFF.

(4) The parameters are other than Rs or Rp during DC measurement.

* When the measurement conditions are loaded, the external trigger is always
set.

5.6 Testing Using EXT I/O
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5.6.2 Continuous Testing From EXT 1/O

It is possible to read in from the EXT 1/O connector in order test conditions
which have been saved using the panel save function, and to perform as
many measurements as desired one after another automatically (continuous
testing).

Up to five panel numbers can be selected in a page for the continuous
testing.

Page | Panel numbers

1-5
6-10
11 -15
16 - 20
21-25
26 - 30

ouhwWNE

(1) Control Screen Sequence

S]%\;ecghn%rt‘%s(,)tucsotrglttilﬁgs Section 4.16, "Panel Save Function"

A 4

Shift to the continuous Section 4.21, "Continuous Test Function"
test screen

L Specify the panel number for use the LD1 to LD5
Specify the panel number and PNLO to PNL2 signals of the EXT 1/O
connector.
» Input the TRIG signal of the EXT I/O connector to

Testing start

start test.

5.6 Testing Using EXT I/O
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(2) Details of the Setting Process
This section describes procedure when performing continuous testing with
panel numbers 6, 8, and 10 for example.

1. Save the continuous testing conditions on the panel number 6, 8, and 10.
The continuous testing is performed for the first and third parameters which
have been saved.

For details on panel save function, see Section 4.16.

4 N\

# PANEL SAVE #
SELECT PANEL Ho.
TESTI1
Cs- -D- 1z@.a HZ{EI]IEI'
#kkkk  HONE sk PHEE
TEST3 PAGE
Ho. § Cs- -D- l.BBBkHz{m DOHH
Ho. 9 kit WONE  #%44%
TESTS
No.10 C=- -D- lla.EiEikHz{m EALT
- Y,

Panel Save Screen
2. Shift to the continuous test screen.

I
No. 7
OH/ TEST3 PAGE

Jdd c=-0 1.@800kHz QP ur
PAGE
DOWH
OH/ TE5STS
Jdd c=-0 18.080kHz QP
_ * CONTINUOUS MERS MANU TRIG [QERIT )

Continuous Test Screen

* If the power is cut on the continuous test screen, the machine will shift to

the continuous test screen the next time the power is turned ON.

* The panel numbers which test conditions are not saved or which are
invalid even if test conditions are saved (when the first and third
parameters are both off, or when the parameters are other than Rs or Rp
during DC measurement), are not displayed.

'El| TEST1
Jdd c=-0 128.08 Hz (QILp

=

5.6 Testing Using EXT I/O
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3. When continuous testing is performed using panel numbers 6, 8 and 10, set

the following signals via the EXT 1/O connector.

Signal lines | PNL2 | PNL1 | PNLO LD5 LD4 LD3 LD2 LD1

Settings HIGH LOW HIGH LOW HIGH LOW HIGH LOW

NOTE

For details on each signals, panel saving pages, and panel numbers, see
Section 5.5.2, "Signal Lines for the EXT I/O Connector."

. Input a trigger signal via EXT I/O connector to start test.

to PNL2 signals are read, and then the settings of panel numbers for
continuous testing are updated.

The testing will be performed in ascending order from low numbers of
specified panel. Each time test is completed, the test results for the panel
number are displayed.

The settings for the panel numbers on the screen are invalid because of

TRIG signal input.
The first and third p?rameters decision results

( Cs 979. 14nF I'H )
1], s 5 - n
5 0 oooes || 1n | [OK
Ho. 7
No. & uH;F Cs 984.21nF||HI NG
Test valuesZ D _0.00034 Lo _E AND result

NOTE

Cs 985.48nF|| IN
D 0.00401 ||IN |OK
Return to the

- T
| * CONTINUOUS MERS + _HANU TRIG | m// Initial screen

If the screen is switched to other pages after test completed, the displays of
the test results are disappeared.

The comparator decision result for the panel numbers for continuous testing,
which the comparator setting is ON, is output on the following signal line of
the EXT 1/O connector.

AND If all of the decision results are IN, then LO is output.

M-IN  If all of the decision results of the first parameters are IN, then LO
is output.

S-IN I all of the decision results of the third parameters are IN, then LO
is output.

M-HI, M-LO, S-HI, S-LO
Not used. HI is always output.

5.6 Testing Using EXT I/O
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An example test timing in this case is shown below.

Example
When continuous testing is performed using panel numbers 6, 8 and 10:

*1
TRIG I
(Measurement start signal) ; . '
Panel no. 6 ' Panel no. 8 : Panelno. 10
; conditions set ! conditions set i conditions set
INDEX I} 1 | I} i
(Analog measurement in e e :
progress signal) — N a —/
*2 i
oM | -
(Measurement completed signal)
*3
AND Previous decision result ><Decision result
(Comparator result output)
*4
MO IN, SUIN Previous decision result ><Decision result

(Comparator result output)

*1  For the time required for TRIG and INDEX, refer to Section 7.3, "Time
Taken for Testing".

*2 A, B and C vary according to the setting conditions.

*3  If all of the conditions hold (IN) then the AND line is brought LO.

*4  M-IN is brought low when all of the decision results for the first

parameter are satisfied; and S-IN is brought low when all of the
decision results for the third parameter are satisfied.

5.6 Testing Using EXT I/O
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5. When each trigger signal arrives and the panel number is changed, the
process follows the timing shown in the next figure. (The figure shows that
the panel numbers 6,8 and 10 are tested first and then the panel numbers 2
and 3 are tested.)

— Conditions set for next

: measurement (TRIG signal input)
> Min 1 ms

D1 : |

LD2 o |

LD3

TRIG — | |_|

————Min 100 p s

6. When quitting continuous testing, press the key to return to the initial
screen.

5.6 Testing Using EXT I/O



145

5.7 Supplying DC Bias

AcauTion| The maximum voltage which can be applied to the test terminals
of the 3522-50 unit is 10 V DC. If a DC voltage greater than this
is applied continuously, the unit may be damaged.

Supplying DC bias means that a DC voltage is supplied as a bias to a
sample for test whose characteristics are voltage dependent, such as an
electrolytic capacitor or a ceramic capacitor.

Further, a DC current can be supplied as a bias to a sample for test whose
characteristics are current dependent, such as a choke coil.

Since the 3522-50 unit has no DC bias input terminals, a DC bias must be
supplied in the manner described in the following sections.

When the DC bias is supplied to test, and if "OVER FLOW" is displayed
and test cannot be done, set the external DC bias function to ON. (See

Section 4.22, "External DC Bias Setting.")

5.7.1 How to Supply a DC Bias Voltage

A CAUTION * In order to avoid electric shock accident, be absolutely sure not to
touch the test terminals while the DC bias voltage is being supplied to
them.

* If you disconnect the sample under test from the test terminals with
the DC bias voltage still being supplied, then the test sample is left
charged, which is very dangerous. In order to avoid electric shock
accident, be absolutely sure to discharge the test sample.

* Do not short circuit between the clips of the test probes with the DC
bias voltage still being supplied. Doing so may damage the probes or
cause a short circuit accident.

5.7 Supplying DC Bias
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To supply a DC bias voltage to a capacitor or the like, proceed as follows.
Use the optional 9268 DC BIAS VOLTAGE UNIT.

For details on using the 9268, refer to the Instruction Manual of the 9268.
(Depending on the test frequency, test signal level, and test range, the 9268
cannot be used.)

If the 9268 is not used, refer to the following.

Capacitor R or L (>>2)
Heur ICh %%
| P
HF’OT 11 ><
[ 0
Sample to be tested —— DC voltage
P AN 0 _g source
3522-50 7 g
O
LCUR
®
Leor >0
GUARD

DC Bias Voltage Circuit

* Use a resistance (R) or inductance (L) which has a large enough impedance
with reference to the sample under test (Z).

* Use a capacitor (C) which has a small enough impedance (i.e., a large
enough capacitance) with reference to the sample under test (2).

* Be careful about the polarity when connecting together the probes, the
sample to be tested, and the DC voltage source.

* It takes a little time for the DC voltage which is being supplied to the
sample under test to reach the set voltage, so you should wait for a certain
stabilization time period (which depends upon the sample) before performing
testing. Be careful, because if you perform testing before this stabilization
time period has elapsed, the results will not be reliable.

* After testing is completed, drop the voltage of the DC voltage source to
zero, and remove the sample under test from the probes after having
discharged any electric charge which may have built up.

* If you have removed the sample under test from the probes without first

having discharged the accumulated electric charge, you should be careful to
do so immediately.

5.7 Supplying DC Bias
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5.7.2 How to Supply a DC Bias Current

* In order to avoid electric shock accident, be absolutely sure not to
touch the test terminals while the DC bias is being supplied to them.

* Do not short circuit between the clips of the test probes with the DC
bias still being supplied. Doing so may damage the probes or cause
a short circuit accident.

/A CAUTION

To supply a DC bias, use the optional 9269 DC BIAS CURRENT UNIT.
For details on using the 9269, refer to the Instruction Manual of the 9269.
(Depending on the test frequency, test signal level, and test range, the 9269
cannot be used.)

If the 9269 is not used, refer to the followings.

To supply a DC bias current to a transformer or a choke coil or the like,
construct an external bias circuit as follows.

Choke coil
. CH
Capacitor

on G, (00

1 F
HPOT 11 >O

[ .
Sample to be tested G)D DC current

3522.50 ™~ O source
Z
O
LCUR
®

Leor >T

DC Bias Current Circuit
* Connect the sample to the measuring probe and then gradually raise the
voltage of the DC source to the specified DC bias level. To disconnect the
sample, gradually reduce the voltage of the DC source until the DC bias
supplied to the sample is decreased to zero. You may disconnect the sample
after this is achieved.

* Use a choke coil (CH) which has a large enough impedance with reference
to the sample under test (Z).

* Use a capacitor (C) which has a small enough impedance (i.e., a large
enough capacitance) with reference to the sample under test (2).

* Be careful about the polarity when connecting together the probes, the
sample to be tested, and the DC current source.

* Be careful not to magnetically saturate the choke coil (CH) with the DC bias
current.

* It takes a little time for the DC current which is being supplied to the
sample under test to reach the set value, so you should wait for a certain
stabilization time period (which depends upon the sample) before performing
testing. Be careful, because if you perform testing before this stabilization
time period has elapsed, the results will not be reliable.

5.7 Supplying DC Bias
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5.8 The Residual Charge Protection Function

A CAUTION * The quoted maximum voltage from which the unit can be protected by
this function is for reference purposes only, and is not a guaranteed
value. There may be danger of damage to the 3522-50 unit,
depending upon the operational circumstances and upon how often
such charged capacitors are connected. In general, you should not
rely upon this protection function; be sure to discharge charged
capacitors properly before connecting them to the test terminals.

The residual charge protection function is for protection of the 3522-
50 unit against the discharge of voltage present in charged
capacitors, and is not capable of protecting the unit against DC
voltage which is constantly applied such as a superimposed DC
voltage. (The maximum voltage for supply to the test terminals of the
3522-50 unit is 10 VDC.) If this is done, there is a danger of damage
to the unit. (For how to supply a DC bias voltage, refer to Section
5.7, "Supplying DC Bias".)

The 3522-50 has been enhanced by the incorporation of a residual charge
protection function. If by mistake a charged capacitor is connected to the
test terminals, this function protects the internal circuitry of the unit from
discharge of such residual charge.

The maximum voltage from which the unit can be protected by this function
is determined from the capacitance value of the sample under test by the
following equation:

V= c V: voltage (volts) (maximum 400 VDC)
C: capacitance (farads)

5.8 The Residual Charge Protection Function
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5.9 9442 PRINTER (option)

Using with the optional 9593-01 RS-232C INTERFACE, 9442 PRINTER,
and 9446 CONNECTION CABLE, the test values and screen display copy
can be printed out.

5.9.1 Preparation

(1) Using of the printer
Use the 9442 PRINTER, the 9443-01 AC ADAPTER, and the 1196
RECORDING PAPER.
To connect the main unit and printer, use the 9593-01 RS-232C
INTERFACE and the 9446 CONNECTION CABLE. (All are options)
9442 DPU-414 Seiko Instruments Inc.
9443-01 PW-4007-J1  Seiko Instruments Inc. (for Japan)
9443-02 PW-4007-E1 Seiko Instruments Inc. (for EU)
9443-03 PW-4007-U1 Seiko Instruments Inc. (for America)

(2) Setting of the 9442 PRINTER communication condition
Change the settings of the software dip switches (DIP SW) to use the 9442
for the 3522-50.

* The 9442 is shipped with the function settings for use with the HIOKI 3166
CLAMP ON POWER HIiTESTER. Before using, always change the settings of
the DIP switches.

* For details on the operations and handling of the printer, refer to the
operation manual supplied to the printer.

* For the printer, use the 1196 RECORDING PAPER (thermal paper, 10 rolls)
or an equivalent.

A\ CAUTION

1. Turn off the power.

2. Turn on the power while pressing the ON LINE button. Release the button
after a list of the current settings starts printing out.

3. The print out of the current settings is followed by the prompt:

Press the ON LINE button to change the settings.

5.9 9442 PRINTER (option)
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4. "Dip SW-1" is printed to make a settings for switch number 1 to 8 of DIP
SW 1. Refer to the next table.

Software DIP SW1
1 Use these settings
for the 3522-50

Switch No. Function ON (ON LINE) OFF (FEED)

1 Input method Parallel Serial

2 Printing speed High Low

3 Auto loading Enable Off

: Carriage return g

4 CR function and line feed Carriage return
DIP SW setting ;

5 command Enable Disable

6 OFF
Printing density

’ (set to 100%) o

8 ON

To set to ON, press the ON LINE button once and to set to OFF, press the
FEED button once.
The setting is printed out after the ON LINE or FEED button is pressed to
allow to confirm the new setting. To change the settings, repeat from step 1.
When the setting for switch number 8 is made, the printer once again
prompts with "Continue? :Push 'On-line SW"', "Write?:Push 'Paper feed

SW™.

5. Set the switch number 1 to 8 of DIP SW 2 and 3 in the same way from step
3 referring to the following tables.

Software DIP SW2

Software DIP SW3

Switch No. Function ON (ON LINE) OFF (FEED)
. Normal printing | Condensed printing
! Print mode (40 columns) (80 columns)
User-defined .
2 characters back-up Enziale Disable
Ordinary Special
3 Character type characters characters
4 Zero font 0 0
5 ON
6 International ON
7 character set ON
8 ON
Switch No. Function ON OFF
1 Data bit length Eight bits Seven bits
2 Parity permission Without With
3 Parity condition Odd Even
4 Flow control H/W BUSY XON/XOFF
5 OFF
6 Baud rate ON
8 OFF

5.9 9442 PRINTER (option)




151

6. After setting for the switch number 8 of DIP SW 3 is made, press the ON
LINE or FEED switch to complete settings.
"Dip SW setting complete!!" is printed out.

(3) Setting of the 9593-01 RS-232C INTERFACE
Set the communication setting switch on the left of the RS-232C connector
to ON.

5.9.2 Connection Method

A WARNING To avoid electrocution, turn off the power to all devices before
plugging or unplugging any cables or peripherals.

Set the 9442 PRINTER and the 9593-01 RS-232C INTERFACE referring to
Section 5.9.1.

1. Turn off the power of the main unit and printer.

2. Install the 9593-01 RS-232C INTERFACE to the main unit.
(For details on installing, see the 9593-01 Instruction Manual.)

3. Connect the 9446 CONNECTION CABLE between the main unit and the

printer.

Unit 9442 PRINTER
8 O O 1
S ——_ 131
3 O —O 3
4 O —O 4
5 &V—o 5
6 O O 6
7 O—A—O 7
20 O —O 8
22 O O 9
Frame Frame

D-sub25pin Male D-sub9pin Male

5.9 9442 PRINTER (option)
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5.9.3 Control Screen Sequence

Initial screen

A 4

Menu screen

APPLI MENU

A 4

Application menu screen

=y

A 4

Print mode setting screen

\ 4

SCREEN AUTO MANUAL
COPY Output test Output test
Output values after values when

screen copy test is
I pressed
|
A\ 4
Initial screen

Press the key.

Press the key.

Press the =l key.

Select the print type.

When the setting has been established as above,
press the key to return to the Initial screen.

5.9 9442 PRINTER (option)
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5.9.4 Returning from Comparator Operation to Normal Testing

MENU 1. Press the key on the Initial screen to display the Menu screen.
Initial screen
ePPLT HENY 2. Press the key on the Menu screen to display the Application menu
screen.
Menu screen

—

3. Press the EZ# key on the Application menu screen to display the Print mode
setting screen.

screen

SELECT THE PRINTING MODE

SCREEN COPY PRINTING
AUTO PRINTING

MANUAL PRINTING

\rx PRINTER # EATT

Print mode setting screen

J

4. Select the one of the following print mode. The key selected changes to
non-reversed video. For details on print mode, see Section 5.9.5 to 5.9.7.

1: Screen copy printing Prints out the Initial screen copy.
2: Auto printing Prints out the test values after test.
3: Manual printing Prints out the test values only when the

key key on the Initial screen is pressed.
5. When the setting is completed, press the key to return the Initial screen.

5.9 9442 PRINTER (option)
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5.9.5 Screen Copy Mode

Prints out the screen copy of the Initial screen.

* Pressing the key on the Initial screen starts printing.
* During printing, the key is not displayed, and all keys are invalid.

* When the printer is not operated for 10 seconds or more after pressing the
key, such as case of disconnecting the printer, it stops printing after beep

sounds.

Example of printing

-

@389 .47 uF

- - Umoni
| HI  3ga.7m
L0  Z29.4M i N I-LIHM

Imaoni

B}o . 86043 |EHE

OFEN

HI .86 TRIG
MLU #-857 HI |\ perme

RUE
SPEED

o I =] [
x 3 ol
o m
A1 fou]
o — m

Fos B
F—
o
DU I v )
QX
xT
21

[l
n o«
m

18.58mA
AUTO 1R
OFF

OFF

EXT
B.88s
OFF
sLOMZ

+ coMpARATOR +  [ALCEIIN | ED
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5.9.6 Auto Print Mode

The test values are printed out when the test is completed.
When the continuous test is performed, the test values are printed out when
each test for the panel number is completed.

Example of printing

Normal test
7 o413.49 ohm 3 FH -¥9.88  desg
Cs 391.24u F D O.i8210
Comparator executing
o= 391.34u F HI + I 0.1831%4 HI
Continuous test
PARNEL Ma.1: Mool S&VE DAaTs
Cs 23850124 F IN D 0.31378 I
PANEL Ho.2: Mo.2 S8VE DaTa
C=s 383.24u F IMN I D 0O.44627 IN
FAMHEL Mo.3: Mo.d SAaVE DaTs
Cs 283.56u F IN 0 D 0.57930 L&
F&HEL Mo.d: Mao.d S&VE DATA
Cs 385.70u F Im o D 0.791871 IN
EANEL Mo 5! Ho.B S8VE DAaTA
Cs J89.506u F IN . D 0.85201 _ IN

5.9.7 Manual Print Mode

Regardless of the trigger settings, the test values are printed out when the
key on the Initial screen is pressed.

[0 When the test value is not stabilized because of changing the range by auto-
ranging, "OVER FLOW™ may be printed out.
Press the key after the test value is stabilized.

[ The examples of the output results are same as a and b of the auto print
mode.

5.9 9442 PRINTER (option)
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Chapter 6
Maintenance, Adjustment,
and Disposal

6.1 Maintenance and Servicing

In order to use the 3522-50 safely, the following maintenance and checking
procedures should be executed at the proper intervals.

* Be sure to read assiduously the various items highlighted in this manual for
attention, in order to use the unit correctly.

* If damage is suspected, check the "Troubleshooting"” section before
contacting your dealer or Hioki representative.

* Getting the 3522-50 unit wet or letting oil or dust enter inside its casing will
certainly damage it, and is quite likely to cause an electric shock accident or
a dangerous conflagration. If the unit has gotten seriously wet, oily, or
dusty, stop using it and send it for service at an approved HIOKI service
facility.

* Periodic calibration is necessary in order to maintain and authenticate the
accuracy of this testing device. When such calibration is necessary, you
should utilize the services of an approved HIOKI calibration facility.

* A lithium battery is used in the 3522-50 for powering the backup memory.
When this battery becomes unfit for service, it is no longer possible to
preserve the testing conditions. Therefore, when it is not possible to
preserve the testing conditions, you should dispatch the unit to an approved
HIOKI service facility for the lithium battery to be changed.

HIOKI intend to maintain the supply of spare parts for maintenance and
service of the 3522-50 unit for a minimum of seven years after the cessation

of production.

6.1 Maintenance and Servicing
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Cleaning the unit

* To clean the product, wipe it gently with a soft cloth moistened with water
or mild detergent. Never use solvents such as benzene, alcohol, acetone,
ether, ketones, thinners or gasoline, as they can deform and discolor the
case.

* Wipe the LCD gently with a soft, dry cloth.

6.1 Maintenance and Servicing
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N

6.2 How to Change the Power Supply Fuse and Change
the Power Supply Voltage

A WARNING I

The power supply fuse for the 3522-50 unit, and the power supply voltage
selector, are housed in the power input socket on the rear panel.

e When changing the power supply fuse or changing the power

supply voltage, in order to avoid the risk of electric shock accident,
be quite sure first to turn the main switch of the 3522-50 unit off,
and then to remove the power cord.

Moreover, after finishing any operation, before reconnecting the
power cord to the unit, be sure to check that the power supply
voltage value indicated on the voltage selector housed in the power
input socket on the rear panel is in agreement with the actual
voltage value of the power supply line to which you intend to
connect the unit.

Replace the fuse only with one of the specified characteristics and
voltage and current ratings. Using a non-specified fuse or shorting
the fuse holder may cause a life-threatening hazard.

Fuse type:

100 V, 120 V settings: 250 V F1.0 AL 20 mm x 5 mm dia.

220V, 240 V settings: 250V FO.5 AL 20 mm x 5 mm dia.

Before the 3522-50 is dispatched from the factory, it is set to the
power supply voltage used at the destination specified for shipping,
and the specified fuse for that power supply voltage is fitted, along
with an identical spare fuse. If for any reason you intend to power
the unit from a power supply whose voltage is different, be sure to
change the fuse as well as altering the voltage selector setting.

If you intend to use a power supply of a voltage other than the
specified ones for powering the unit, use a fuse and voltage
selector setting as follows:

Actual power supply voltage 110 V : use settings for 120 V
Actual power supply voltage 200 V : use settings for 220 V
Actual power supply voltage 230 V : use settings for 240 V

6.2 How to Change the Power Supply Fuse and Change the Power Supply Voltage
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Changing the power supply fuse and the power supply voltage:

Fuse box

AC socket

When changing the

power supply fuse:

Fuse
20 mm x 5 mm dia.

When altering the
power supply voltage
setting:

Display window

1. Turn the power switch off, and then
remove the power cord.

2. Using a slot head screwdriver or the
like, bias sideways the catch which
holds the fuse box into the power
input socket as shown in the figure,
and then remove the fuse box.

3. When changing the power supply
fuse:
Change the power supply fuse for a
new one of the same rating and
specification.

When altering the power supply
voltage setting:

1) Remove the voltage selector from
the fuse box, and reinsert it after
having rotated it so that the desired
new power supply voltage setting
appears in the display window as
shown in the figure.

Then recheck the setting value
shown in the window. (The voltage
display is upside down and
backwards.).

2) Change the power supply fuse for a
new one whose rating and
specification are appropriate for the
new power supply setting.

4. Replace the fuse box by reinserting
it into the power input socket.

6.2 How to Change the Power Supply Fuse and Change the Power Supply Voltage
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6.3 Shipping the Unit

Use the original packing materials when reshipping the product, if possible.

6.3 Shipping the Unit
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6.4 Troubleshooting Checklist

If the 3522-50 unit appears to be faulty, check the following possibilities
before sending the unit for service:

Symptom

Cause

Treatment

Although you have turned
on the power switch, the
screen display does not
appear.

Is the power cord disconnected?

Reconnect the power cord.

Is the contrast on the LCD panel turned

down to minimum?

Adjust the LCD panel contrast.

Has the fuse blown?

Change the fuse.

Key input is not effective.

Is the unit in the key locked state?

Release the key lock state.

If both GP-IB and RS-232C are in use,

has remote been externally set?

Set both GP-I1B and RS-232C
to local.

If none of these is applicable, or if you have no idea of the problem, try
resetting the system.

All of the settings will revert to the factory original settings. You must reset

them again.
For the method of system reset, see Section 4.20 "System Reset."

If operation is interrupted in the following kinds of situation, remove the
power cord and the input cables, and get into contact with an approved
HIOKI service facility:

* The unit is clearly damaged.

* Even when you try, testing is not possible.

* The unit has remained subject to high temperature or high humidity
conditions for a long time period.

* The unit has been subjected to stress due to rough transportation.

6.4 Troubleshooting Checklist
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6.5 Disposing of the Unit

A lithium battery is used in the 3522-50 as a power source for recording test
conditions.

/A WARNING I e To avoid electrocution, turn off the power switch and disconnect the
power cord and measurement cables before removing the lithium
battery.

e When disposing of this product, remove the lithium battery and
dispose of battery and product in accordance with local regulations

o If the protective functions of the product are damaged, either
remove it from service or mark it clearly so that others do not use it
inadvertently.

Tools required for dismantling
* Phillips screwdriver 1
* Pair of tweezers 1

How to dismantle the unit

1. Turn off the power switch, and disconnect
the power cord and other cables.

2. Remove the eight screws at the back of the
unit and the two screws which hold on the
carrying handle, as shown.

6.5 Disposing of the Unit
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3. The battery holder is located in the
position illustrated on the left.
Insert a pointed tool, such as the tip
of a tweezers, between the battery
and the battery holder, and lift the
battery to remove it.

6.5 Disposing of the Unit
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Chapter 7
Specification and Options

7.1 General Specification

1. Test parameters 1Z| Impedance
Y| Admittance
0 Phase angle
Cs Series-equivalent static capacitance
Cp Parallel-equivalent static capacitance
D Loss coefficient = tan & (0 = delta)
Ls Series-equivalent impedance
Lp Parallel-equivalent impedance
Q Q factor (Q = 1/D)
Rs Series-equivalent resistance = ESR
Rp Parallel-equivalent resistance
G Conductance
X Reactance
B Susceptance

2. Test frequencies DC, 1 mHz to 100 kHz

(FREQ)

Setting resolution Frequency (Hz) | Step (Hz)

DC to 9.999 Im
10.00 to 99.99 10 m
100.0 to 999.9 100 m
1.000 k t0 9.999 k |1
10.00 k to 100.0 k | 10

Test frequency accuracy +0.005% or less

3. Output impedance 50 Q+10 Q

7.1 General Specification
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4. Test signal levels

Open circuit voltage (V)
mode and

Constant voltage (CV)
mode

Range 0.010 to 5.000 V, 100 mA max.
Resolution 0.001 V steps
Accuracy +10%=*10 mV

Constant current (CC)
mode

Range 0.01 to 99.99 mA, 5 V max.
Resolution 0.01 mA steps
Accuracy +10%=+10 pA

Monitor function
Voltage monitor (Vmoni)

Current monitor (Imoni)

Range 0.000 V to 5.000 V
Accuracy +10%+10 mV

Range 0.000 mA to 100.0 mA
Accuracy +10%=*10 pA

Limit function
Current limit (1-LIM)

Range 0.01 mA to 99.99 mA

(V, CV mode) Accuracy +10%=£10 pA
Voltage limit (V-LIM) Range 0.010 V to 5.000 V
(CC mode) Accuracy *+10%=+10 mV

5. Residual charge 400 V max (for reference only)
protection

Where: v _ “I

{C: capacitance of the sample under test in farads}

6. Test ranges (RANGE)

The test range is determined according to impedance and phase
angle. The values of the other test parameters are calculated from
|2I.

Ranges

100 mQ, 1 Q, 10 Q, 100 Q, 1 kQ, 10 kQ, 100 kQ,
1 MQ, 10 MQ, and 100 MQ (10 ranges, can be set either
automatically or manually)

|Z| display range

10.00 mQ to 200.00 MQ (5 digits)

0 display range

+180.00° to -180.00° (5 digits)

7. Display ranges

The measurement range varies according to the test frequency.
(): impedance

Y, G, B | 5.0000 nS to 99.999 S 5 digits
R, X 10.00 mQ to 200.00 MQ 5 digits
L 16.000 nH to 750.00 kH 5 digits

C 0.3200 pF to 1.0000 F 5 digits

D 0.00001 to 9.99999 6 digits

Q 0.01 to 999.99 Resolution:0.01

NOTE: The test range of L and C varies depending on the test
frequency and value of 6.
When the test speed is FAST, the parameters excluding D,
Q, and 6 are displayed up to 4 digits.

7.1 General Specification
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8. Display

78.4 mm x 107.2 mm (3.09" x 4.22") LCD display with backlight

9. Testing speed
(SPEED)

Processing method: taken as the average of the waveform detected by
the measurement circuit.

When measuring open-
circuit terminal voltage
v
(minimum times with
test frequency 1 kHz, Z
display, initial screen)

The values depend on the measurement frequency, display parameter
types, open-circuit and short-circuit compensation, and whether or not
the comparator is being used.

FAST 5ms =2 ms
NORM 16 ms £2 ms
SLOW 88 ms =2 ms
SLOW?2 828 ms =2 ms

Constant voltage (CV)
and constant current
(CC) settings

Constant voltage/constant current measurement after connecting a
measurement sample

Maximum of 5 times measurement speed setting

10. Averaging function
(AVE)

Setting of the number
of averaging

OFF, 2, 4, 8, 16, 32, or 64

Processing

Internal trigger moving average of setting times
External trigger moving average of setting times

11. Trigger function
(TRIG)

1) Manual setting of the Internal trigger (INT) or external trigger
(EXT)

2) Trigger delay function (DELAY): 0.01 s to 9.99 s, setting
resolution 0.01 s

12. Zero compensation

Open circuit
compensation (OPEN)

Correction of residual admittance between the measurement terminals
of the fixture

Operation is possible when, with the terminals open-circuit, the
impedance is at least 1 kQ.

Short circuit
compensation (SHORT)

Correction of residual impedance between the measurement terminals
of the fixture

Operation is possible when, with the terminals short-circuit, the
impedance is less than 1 kQ.

Spot compensation
(SPOT)/Continuous
correction (ALL)

For both open-circuit and short-circuit correction, a selection can be
made for correction either at the set frequency only, or correction to
be made over the entire frequency range.

13. Comparator function (COMP)

Comparator function
setting and using

For the touch panel, GP-IB, and/or RS-232C, comparator settings can
be made and execution carried out for two parameters.

Upper and lower limit
value settings (LIM)

For ABS (absolute values) setting

Upper and lower limit values (HI, LO) are set.

For % (percentages) setting

Set a reference value (REF) and upper- and lower-limit values (HI,
LO).

For A% (deviation percentages) setting

Set a reference value (REF) and upper- and lower-limit values (HI,
LO). The measurement values are displayed as deviations from the
reference value (A%).

Comparator result
output (HI, IN, LO)

EXT 1/0O connector (HI, IN LO output of two parameters, AND,
INDEX, EXT TRIG, EOM, LOCK output internal 5 V, GND output,
external power supply, GND input, LOAD,PANEL signal input)

7.1 General Specification
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14. Scaling function Test value compensation is possible by setting the compensation
coefficients a and b to the following equation.

[test value after compensation] = a X [test value] + b
When the parameter is D or Q, calculate from compensation value

for 6.
15. Magnification display The test values and comparator decision results can be displayed
function in enlarged form
16. Continuous test Continuous testing of the conditions which have been saved
function
17. Display digits The values 3, 4, and 5 can be set as the number of displayed

digits. The actual number of displayed digits, however, depends
on the parameter used.

01 Q
. arameter Comparator A% D Others
Setting valu setting
Up to the second | Up to the fifth .-
5 decimal place decimal place Up to 5 digits *1
Up to the first Up to the fourth .-
4 decimal place decimal place Up to 4 digits
3 No decimal place gg;&gﬂ%gﬂf Up to 3 digits

*1 When the measurement speed is set to FAST, the setting

is for 4 digits.

18. Display-setting A setting can be made to turn on/off the indications of the LCD
function display and voltage/current monitors.

19. System reset Al of the settings will revert to the factory settings.

20. Key lock function This disables the operation of keys on the panel, by means of
(KEY LOCK) either the special-purpose switch on the rear panel.

21. Panel save (SAVE) A maximum of 30 sets of complete measurement conditions can
and load (LOAD) be saved and recalled.

function

22. Beep sound setting  There are settings corresponding to key input and to the
(BEEP) comparator results.

23. Interfaces 1) Touch panel settings

2) 9518-01 GP-IB INTERFACE or 9593-01 RS-232C
INTERFACE options can be selected (separate package)

3) EXT I/O connector (standard)

24. Temperature range 0 to 40°C (32°F to 104°F), up to 80% relative humidity, no

for use condensation.

25. Temperature range -10 to 55°C (14°F to 131°F), up to 80% relative humidity, no
for storage condensation.

26. Operating Indoors, altitude up to 2000 m (6562 feet)

environment

27. Power supply Rated supply voltage ~ 100/120/220/240 V AC (switchable)

(Voltage fluctuations of £10% from the
rated supply voltage are taken into
account.)

Rated supply frequency 50/60 Hz
Maximum rated power 40 VA (with options installed)

7.1 General Specification
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28. Dimensions and
mass

Approx. 313W mm x 125H mm x 290D mm (12.32"W x 4.92"H x
11.42"D), Approx. 4.5 kg (158.7 0z)

29. Accessories supplied

Instruction Manual 1

Power cord 1
(selected according to shipping destination)

Spare fuse for power supplyl
(selected according to shipping destination)

(100/120 V: 250 V F1.0 AL, 200/240 V: 250 V F1.0 AL)

30. Component
replacement

Power supply fuse (refer to above)

31. Options

9140 4-TERMINAL PROBE
9143 PINCHER PROBE
9261 TEST FIXTURE
9262 TEST FIXTURE (direct connection type)
9263 SMD TEST FIXTURE (direct connection type)
9268 DC BIAS VOLTAGE UNIT
9269 DC BIAS CURRENT UNIT
9165 CONNECTION CORD (for 9268, 9269/ BNC-BNC/ 1.5 m)
9166 CONNECTION CORD (for 9268, 9269/ BNC-clip/ 1.5 m)
9518-01 GP-IB INTERFACE
9593-01 RS-232C INTERFACE
9442 PRINTER
9443-01 AC ADAPTER (for printer, for Japan)
9443-02 AC ADAPTER (for printer, for EU)
9443-03 AC ADAPTER (for printer, for America)
9446 CONNECTION CABLE (for printer)
1196 RECORDING PAPER (for printer)
Note: Only one of the 9518-01 GP-IB INTERFACE and
the 9593-01 RS-232C INTERFACE can be installed.
To use the 9442 PRINTER, 9593-01 is necessary.

32. Applicable Standards

EMC EN61326:1997+A1:1998+A2:2001+A3:20030 0O O
EN61000-3-2:20000 O O
EN61000-3-3:1995+A1:2001

Safety EN61010-1:2001
Pollution Degree 2 Measurement Category |
(anticipated transient overvoltage 330 V)

33. Withstand voltage

1.39 kV AC for 15s, between power and ground

7.1 General Specification
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7.2 Testing Parameters and Calculation Equations

Normal circuit elements etc. are assessed with regard to their characteristics
in terms of their impedance Z. The 3522-50 for subjects such circuit
components to an alternating current signal at a certain test frequency,
measures their voltage and current vectors, and from these values obtains the
impedance Z and the phase angle 0. It is then possible to obtain the
following quantities from the impedance Z by displaying it upon the
complex plane.

- Imaginary part
Vv
R Real part
Z=R+jX Z : impedance (Q2)
6= tan™ (XIR) 6: phase angle (degrees)
Z|= VR* + X? R : resistance ()

X : reactance (Q)
|Z| : absolute value of impedance ()

Moreover, it is possible to use the admittance Y, which as a characteristic of
a circuit component is the reciprocal of the impedance Z.

By displaying the admittance Y upon the complex plane (just as was done
for the impedance Z) the following quantities can be obtained:

Real part

G

iB

Imaginary part

I

Y=G+jB Y admittance (S)
@ = tan (B/G) G : conductance (S)
B : susceptance (S)
|Y|: absolute value of admittance (S)

7.2 Testing Parameters and Calculation Equations
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NOTE

From the voltage V which is applied between the terminals of the sample
under test, the current | which flows through the test sample at this time, the
phase angle 6 between this voltage V and this current I, and the angular
velocity @ which corresponds to the test frequency, the 3522-50 can
calculate the following components by using the calculation equations

shown:

The phase angle 6 is shown based on the impedance Z. When measuring
based on the admittance, the sign of the phase angle 6 must be reversed.

Quantit | Series equivalent circuit mode | Parallel equivalent circuit mode

v4 2= 2 (= VR + X7)
Y Y] :%(: V& + B
R Rs = ESR = ||Z] cos6) Rp = ‘ @ (=& )
X X = ||Z| sing|
G G = |[Y|coso | *
B B = [[Y[sing | *

X 1
L Ly== L=—=

1 B

C Cs = B Cp ==
D - |l
Q Q = |tand) (: %)

* ¢: phase angle of admittance Y (¢ = -6)

Ls, Rs, Cs : The measured values of L, C, and R in series equivalent circuit

mode.

Lp, Rp, Cp : The measured values of L, C, and R in parallel equivalent

circuit mode.

7.2 Testing Parameters and Calculation Equations
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7.3 Time Taken for Testing

NOTE

The time taken for testing varies according to the test conditions. The
following values may be used for reference.

These values are all for reference only. Do not rely upon them absolutely,
because the actual time taken for testing depends upon many operational

conditions.

Analog testing signal (INDEX) <T3>
The output time (T3) of the analog testing signal (INDEX) taken according
to the testing speed:

1. When the test frequency is DC

Measurement speed

FAST

NORM

SLOW

SLOW

T3

1ms

100 ms

800 ms

1600 ms

2. When the test frequency is less than 10 Hz (Tf(s) = 1+ test frequency)

Measurement speed

FAST

NORM

SLOW

SLOW

T3

Tf

Tf

Tfx 2

Tfx 3

3. When the test frequency is 10 Hz

or more (Tf(s) = 1+ test frequency)

Measurement speed FAST NORM SLOW SLOW
T3 Tfx ng Tfx n, Tfx ny,x 8 | Tfx n3x 16
The value of "n" varies according
to the test frequency.
Test frequency
Value of n
‘ [Hz]
1 10.00 to 1.500 k
2 1.501 k to 3.000 k
10 3.001 k to 15.00 k
50 15.01 k to 75.00 k
250 75.01 k to 100.0 k
Test frequency Test frequency
Value of n Value of n
2 [Hz] 2 [Hz]
1 10.00 to 40.00 1 10.00
2 40.01 to 750.0 2 10.01 to 187.5
10 750.1 to 3.750 k 10 187.6 to 937.5
50 3.751 k to 18.75 k 50 937.6 to 4.687 k
250 18.76 k to 93.75 k 250 4.688 k to 23.43 k
1250 93.76 k to 100.0 k 1250 23.44 k to 100.0 k

7.3 Time Taken for Testing
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Testing finished signal (EOM) <T4>

1. When the test frequency is DC  (d = 725 ms)
Measurement speed FAST NORM SLOW SLOW
T4 4.2 ms+d | 105 ms+d | 808 ms+d | 1625 ms+d

<A>

(Allowance =2 ms)

"d" is the test time to detect the offset component of analog circuit. It is
automatically tested when the test conditions (range and level) are
changed or every five minutes approximately.
2. When the test frequency is other than DC
For the output time (T4) of the testing finished signal EOM, the following
time periods A through E should be added to the output time (T3) of the
analog testing signal:

T4 = T3+A+B+C+D+E
The time taken for calculation varies according to A to E.

The time taken for calculation varies according to the display parameters:

Calculation time (Allowance +2 ms)

Display parameters

FAST NORM SLOW SLOW2
Z 4.1 ms 5.4 ms 8 ms 28 ms
Z-0 (+1.1ms) |5.2 ms 6.5 ms 9.1 ms 29.1 ms
Cp-D (*1) (+1.6ms) |5.7 ms 7.0 ms 9.6 ms 29.6 ms
Z-6-Cp (+2.5ms) |6.6 ms 7.9 ms 10.5 ms 30.5 ms
Z-6-Cp-D (+3.7ms) |7.8 ms 9.1 ms 11.7 ms 31.7 ms

(*1) Since calculations are based on |Z| and 6, other parameters prolong the
testing time. (For details, refer to Section 7.2, "Testing Parameters and
Calculation Equations")

<B>

The time taken for test varies according to the display state

(display ON/OFF):

Display setting Test time
LCD display and backlight :OFF -2.3 ms
Voltage and current monitors:OFF -1.4 ms

LCD display and backlight :ON
Voltage and current monitors:ON

0ms

(Allowance =1 ms)

7.3 Time Taken for Testing
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<C>
The time taken for calculation varies according as to whether or not both
open circuit compensation and also short circuit compensation are performed:

Open/short circuit compensation Calculation time

Open and/or short circuit 1.4 ms
compensation performed

Not performed 0ms

(Allowance =1 ms)

<D>
The time taken for calculation varies according as to whether or not the
comparator is operating:

Comparator operating Calculation time
Normal testing 0ms
When the comparator is operating 0.7 ms

(Allowance =1 ms)

<E>
The time taken for calculation varies according as to whether or not the
comparator is operating:

Scaling execution Calculation time
Normal testing 0 ms
When the scaling is executed 0.8 ms for a parameter

(Allowance =1 ms)

7.3 Time Taken for Testing
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Wait time for changing test conditions

When the test conditions are changed, the time taken for the internal
processing is necessary according to the following factors (1) to (4), before
testing.

If the several factors occur the wait time, the longest time is taken among
the factors.

(1) When the test frequency is changed:
* Changing to the frequency in another range Wait time: 300 ms
* Changing the frequency through 100.1 Hz Wait time: 1s

Range Frequency
1 DC
2 0.001 Hz to 0.100 Hz
3 0.101 Hz to 4.000 Hz
4 4.001 Hz to 100.0 Hz
5 100.1 Hz to 2.000 kHz
6 2.001 kHz to 10.00 kHz
7 10.01 kHz to 100.0 kHz

Example: When the test frequency is changed from 10 Hz to 1 kHz, the wait
time is 1s.

(2) When the test signal level is changed:
Changing to the test signal level in another range ~ Wait time: 300 ms

Range Test signal level
1 0.010 V to 0.200 V
0.201 V to 0.500 V
0.501 V to 1.000 V
1.001 V to 2.000 V
2.001 V to 2.500 V
2.501 V to 5.000 V

(o2 NI B S~ NGO R I \N ]

Example: When the test signal level is changed from 1 V to 1.001 V, the
wait time is 300 ms.

Note: When the test signal level setting is CV/CC or the setting of voltage
and current limit is ON, the test signal level is automatically
changed.

(3) When the test range is changed:
There are cases in which a 300 ms wait is entered.

(4) When the setting for external DC bias is changed:
There are cases in which a 300 ms or a 1 s wait is entered.

7.3 Time Taken for Testing
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7.4 Options

9518-01 GP-IB INTERFACE
Compliance standard: IEEE 488.1-1987
Reference standard: |IEEE 488.2-1987

For explanation of how to fit the 9518-01 GP-IB INTERFACE BOARD and
for a detailed description of its commands etc., reference should be made to
the user manual supplied with the 9518-01.

9593-01 RS-232C INTERFACE
Compliance standard: EIA RS-232C

For explanation of how to fit the 9593-01 RS-232C INTERFACE BOARD
and for a detailed description of its commands etc., reference should be
made to the user manual supplied with the 9593-01.

9140 4-TERMINAL PROBE
This is a crocodile clip type of test probe.

This type of probe is very convenient for
connection to a wide range of wires, from
comparatively thin wires to comparatively thick
ones.

Range of frequencies which can be used is from
DC to 100 kHz

This tweezer type probe is very convenient for
testing samples such as chips. The impedance
range which can be measured by the 3522-50 using
this probe varies according to the frequencies.

The range of test frequency which can be used is
from DC to 5 MHz.

When using a probe, it may happen that the values obtained vary because
the contact resistance is altering due to alterations in the pinch pressure

exerted. Therefore it is necessary to keep the pinch pressure as constant as
possible.

7.4 Options
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9261 TEST FIXTURE

Samples to be tested can be comparatively easily

loaded into and removed from this type of fixture.
The range of test frequency which can be used is

from DC to 5 MHz.

This is very convenient for testing samples such as
chips.

The range of test frequency which can be used is
from DC to 5 MHz.

Maximum input voltage: 40 VDC

7.4 Options
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9269 DC BIAS CURRENT UNIT

Maximum input current: 2 A

9442 PRINTER

The screen copy and test values can be printed out.
To use the printer, the following optional unit is
necessary.

9593-01 RS-232C INTERFACE
9443 AC ADAPTER

9446 CONNECTION CABLE
1196 RECORDING PAPER

7.4 Options
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7.5 Test Accuracy

The test accuracy is calculated from a basic accuracy, which is based on the
accuracy for impedance when DC measurement is R accuracy (%),
alternating current measurement is Z accuracy (%), phase angle 6 (° ), and
the following coefficients.

Test accuracy = Basic accuracy X CX DX EXF + G

C: Test signal level

D: Test speed coefficient
E: DC bias coefficient

F: Cable length coefficient
G: Temperature coefficient

1. Basic accuracy

The basic accuracy is calculated from a value A and B from the accuracy
coefficient table, which is based on the measurement frequency, and the
measurement range.

(2 kQ range or more)

B x |10 x Zx[Q?] - Range[<]]|
Basic accuracy Z(%) or 6(° ) :i-< A0 )

Range[Q]

(100 Q range max.)

B x |Range[Q] - Zx[Q]| x 10
Basic accuracy Z(%) or (" ) =x|A O

Range [Q]
Zx: sample of |Z]

The impedance of the measurement sample (Zx) is taken to be either
the measured value, or the value calculated from the following
expressions (refer to "Conversion Table from C and L to |Z|").

x| (Q) = oL (H) (6=90° )
=1/oC (F) (6=-90" )
=R(Q)(®=0")

Basic accuracy conditions:

* Using the 9262 TEST FIXTURE

* Test speed: SLOW2

* Cable length coefficient: 0 (m)

* Temperature and humidity: 23+5 (°C), 80 (%RH) or less

* Operation 60 minutes after the power is turned on

* Open circuit compensation and short circuit compensation both being
performed

If the test condition is different from above, the coefficients corresponding to

the following settings are calculated from each table and must be multiplied

(C, D, E, F) or added (G) to the basic accuracy.

7.5 Test Accuracy
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Example calculation
1. Impedance (Z=500 Q) basic accuracy

Measurement conditions: test frequency = 10 kHz, speed = SLOW?2,
range = 1 kQ

Basic Accuracy Coefficient Table

1kHz - 10kHz From Basic Accuracy Coefficient

Table, basic Z accuracy
coefficients A=0.08, B=0.001.

RANGE

z
1kQ “A=0.05 B=0.001 |

Inserting these in the calculation expression yields:

0.001 x |10 x 500 - 1 x 10°|
Z accuracy = +(0.08 + ) =£0.084%
1x 10°

Similarly for 6 basic accuracy coefficients A = 0.05, B=0.001, and thus:

0.001 X |10 x 500 - 1 x 109
6 accuracy ==%(0.05 + ) =+0.054°
1x10°

2. Capacitance(Cs=160 nF) basic accuracy

Measurement conditions: test frequency = 1 kHz, speed = SLOW?2

Basic Accuracy Coefficient Table Test Z and 6.
Measurement range: AUTO

When Z = 1.0144 kQ, 6 = -78.69° ,
2 test range is 10 kQ

100Hz - 1kHz |

RANGE

10kQ “AZ0'0E BZ0'001 [ From Basip Accuracy Coefficient
g Table, basic Z accuracy
coefficients A=0.1, B=0.002.

Inserting these in the calculation expression yields:

0.002 x |10 x 1.0144 x 10° - 10 x 10|
Z accuracy =+ (0.1 + ) =£0.1%
10 x 10°

Similarly for 6 basic accuracy coefficients A = 0.05, B=0.001, and thus:

0.001 x |10 x 1.0144 x 10% - 10 x 107
0 accuracy ==+(0.05 + ) =+0.05°
10 x 10°

7.5 Test Accuracy
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From the basic accuracy, find ranges that each of Z and 6 can take.

Zmin = 1.0144 kQ x (1 -0.08/100000 1.0134kQ
Zmax = 1.0144 kQ x (1 +0.08/10000 1.0154kQ

Omin = 78.69 - 0.05 = 78.64°

Omax = 78.69 + 0.05 = 78.74°

(©: || absolute value)

From the ranges of Z and 6, determine ranges of Cs can take.

Csmin = 1/(Zmax x ® x sinémax) 0 159.81 nF ........ -0.12%
Csmax = 1/(Zmin x ® X sinémin) [0 160.19 nF ....... +0.12%
o=2xXnuxf

f: frequency [Hz]

Hence the accuracy of Cs is £0.12

2. Test signal level (C)

10mV-| 201mV |501mV-| 1V-
Coefficient 3 2 15 1
3. Test speed coefficient (D)
Test speed FAST NORMAL | SLOW SLOW?2
C 5 2 15 1
4. DC bias coefficient (E)
ON OFF
Coefficient 4 1
5. Test cable length coefficient (F)
Cable length Om 1m
5 1 (100 kHz max) 1.5 + 0.015 x f [kHz]
(100.1 kHz min) 1.5 + 0.3 x f [MHZ]

6. Temperature coefficient (G)

Temperature

Operating temperature = T °C

E

0.1 x basic accuracy x (T-23)

7.5 Test Accuracy
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Accuracy Table

1 kQ range or more
B x |10 x Zx[Q] - Range[Q]|

Basic accuracy = HIA0——————— —— — — — —
Range[Q]
100 Q range or less
B x |Range[Q] - Zx[Q2]| x 10
Basic accuracy = HIA0————————— — —— —

Range [Q]

Zx: sample of impedance

A, B: basic accuracy coefficient

Accuracy coefficient for Z (%): upper values in the following table
Accuracy coefficient for 6 (° ): lower values in the following table

*1: Guaranteed accuracy period

*1 Range DC 1mHz to 99.99Hz 100Hz to 999.9Hz ~ 1kHz to 10kHz 10.01kHz to 100kHz
100M© A=1 B=1 A=17 B=5 A= 45 B=1 A= 45 B=1
A=4 B=3 A= 3 B=1.5 A= 25 B=1.5
1OMQ A= 05 B=03 A=2 B=0.5 A= 0.7 B=04 A= 0.7 B=04 A=15 B=05
A= 1 B=0.2 A= 0.7 B=0.2 A= 0.5 B=0.2 A= 2 B= 0.3
MO A= 0.2 B=005 |A=07 B=0.03 A=025 B=003 A= 0.2 B=0.03 |A=07 B=003
A= 035 B=0.02 A=0.15 B=0.02 A= 0.1 B=002 |A=05 B=01
100k A= 0.1 B= 0.01 A= 04 B= 0.0t A=02 B=0.002 [A=0.15 B=0.002 |A=035 B=0.01
A=0.28 B=0002 |A=012 B=0.002 |A=0.08 B=0.002 |A=0.1 B= 0.02
10k A= 0.1 B= 0.01 A=038 B=0002 |A=015 B=0.002 [A=0.1 B=0002 |A=02 B=0.002
6 months A=025 B=0.001 [A=0.1 B=0.001 |A=005 B=0.001 | A=008 B=0.002
®O A= 0.1 B= 0.01 A=036 B=0001 [A=012 B=0001 |A=0.08 B=0001 |A=0.15 B=0.001
A= 025 B=0.001 |[A=0.1 B=0.001 |A=0.05 B=0.001 | A=0.08 B=0.002
1000 A=01 B=002 |[A=036 B=0.01 A=0.15 B=001 A=015 B=001 |A=0.15 B=0.02
A=025 B=0.005 |A=0.1 B=0.005 |A=005 B=0.005]A=0.08 B=0.01
100 A= 0.2 B=005 [A=05 B=0.04 A= 025 B=0.02 A=025 B=001 |A=035 B=0.02
A= 035 B=0.02 A= 0.2 B= 0.01 A=0.15 B=001 [A=02 B=0.02
10 A=03 B=03 A= 1 B=06 A= 05 B=03 A=035 B=02 A=07 B=03
A= 0.6 B= 0.4 A=035 B=02 A= 0.3 B= 0.1 A=045 B=0.1
100mQ A= 3 B=2 A=7 B=4 A= 35 B=15 A=25 B=15 A=35 B=15
A= 5 B= 2 A= 2.5 B=1 A= 1.5 B= 1 A= 2 B= 1
*1 Range DC 1mHz to 99.99Hz 100Hz to 999.9Hz 1kHz to 10kHz 10.01kHz to 100kHz
100MO A=15 B=15 A=105 B=175 A=675 B=15 A=675 B=15
A= 6 B= 45 A= 45 B=2.25 A=375 B=225
10MQ A=075 B=045 |[A=3 B=0.75 A=105 B=06 A=1.05 B=06 A=225 B=075
A=15 B= 0.3 A=1.05 B=03 A=0.75 B=03 A= 3 B= 045
MO A=03 B=0075 [A=105 B=0045 |A=0375 B=0045 |A=03 B=0.045 | A= 1.05 B=0.045
A= 0.525 B=0.03 A= 0.225 B=0.03 A=015 B=003 |A=075 B=0.15
100k A=0.15 B=0015 |A=06 B=0015 |A=03 B=0.003 |A=0.225 B=0.003 [A= 0525 B=0.015
A=042 B=0003 |A=018 B=0.003 |A=012 B=0.003 |A=0.15 B=0.03
10k A=0.15 B=0015 |A=057 B=0003 |A=0225 B=0003 |A=015 B=0003 [A=03 B=0003
1 year A= 0375 B=0.0015 ] A=0.15 B=0.0015|A= 0075 B=0.002 [A=0.12 B=0.003
wo 1A° 015 B=0015 |A=054 B=00015|A=018 B=0.0015]A=0.12 B=0.002 |A=0.225 B=0.002
A= 0375 B=0.0015]|A=0.15 B=0.0015 | A= 0.075 B=0.002 | A=0.12 B=0.003
1009 A=015 B=003 |A=054 B=0015 |A=0225 B=0015 |A=0.225 B=0015 |A=0.225 B=0.03
A= 0375 B=0.0075 |A=0.15 B=0.0075 | A= 0.075 B=0.008 | A=0.12 B=0.015
100 A=03 B=0.075 |A=0.75 B=006 A= 0375 B=0.03 A= 0375 B=0.015 | A= 0.525 B=0.03
A= 0.525 B=0.03 A= 0.3 B=0015 |A=0225 B=0015 |A=03 B=0.03
10 A=045 B=045 |A=15 B=0.9 A= 075 B=045 A=0.525 B=03 A=1.05 B=045
A= 09 B= 0.6 A= 0525 B=03 A=045 B=0.15 |A=0.675 B=0.15
1oomal A7 4.5 B=3 A=105 B=6 A=525 B=225 A=375 B=225 |A=525 B=225
A= 7.5 B=3 A=375 B=15 A=225 B=15 A= 3 B=15

7.5 Test Accuracy




183

Conversion Table from C and L to |Z]

lz] ¢
200 =
Mo TuF
1T00H
10ufF
10MQ - ;
K10H
100«
M
TH
1mF
100]
kQ 100
mH
10mF
T0kQ f=
100mF
TkQF
1F
1000~
10Q .
‘ i 5410 uH
191 i EEE
o ; ot T e H
100] : i
mQ 100
nH
10mQL-
Tm 100 10k 100k

Frequency (Hz)

7.5 Test Accuracy



184

7.5 Test Accuracy



Index

| |

-A -
Absolute value setting (ABS) -~ 82,88 EXT 1/0 connector 4,132
Admittance 33,170 Equations (for calculation) - 170
Averaging 77 External trigger 72
Averaging setting screen 78
-F -
-B -
Factory settings 113
Beep sound 107 Frequency setting screen 35
Beep sound setting screen - 108
-G -
-C -
GP-IB interface 176
Comparator screen 84 Guard terminal 3,127
Condition setting screen 87 Guarding 127
Conductance 33,170
Constant current (CC) 39,44 “H -
Constant voltage (CV) 39,43
Continuous test 114,140 Handle 5
Contrast adjustment knol ~en 3,10
Current limit 45
-] -
-D - Impedance 33,170
Impedance phase angle —n 33,170
DC Bias 145 Inductance 33
Delay time 74 Interference 129-131
Deviation percentage (A%) - 82,93 Internal trigger 72
Display parameters 32
- K -
Key lock 4,124
Key lock switch 4



INDEX 2

- L -
LCD screen 11
Limit setting screen 46
Loss coefficient 33
-M -
Measurement ranges 48
Menu keys 12
Menu screen 12,31
Monitor display 12,30
- N -
Noise 129-131
-0 -
Open circuit compensation == 52,69
Open circuit compensation screen - 53
Open circuit residual components - 69
Open circuit voltage (V) s 39,42
-P -
Panel load function 104
Panel load screen 105
Panel numbers 100,104,114
Panel save function 100
Panel save screen 101
Parallel equivalent circuit mode - 34
Parameter keys 16,30
Parameter setting screen 32
Percentage setting 82,90
Power supply fuse 159,160
Power switch 3,10
Q factor 33

-R -
RS-232C interface 176
Range setting screen 49
Reactance 33,170
Residual charge protection - 148
Residual conductance 69
Residual inductance 69
Residual resistance 69
-S-
Saved test conditions 100
Series equivalent circuit mode -~ 34
Short circuit compensation - 60
Short circuit compensation screen - 62
Short circuit residual component -~ 69
Shorting bar 61
Specification 165
Stand 5
Static capacitance 33,165
Susceptance 33,170
System reset 111
-T -
Test cables 8
Test fixture 69
Test frequency 35
Test level setting screen 40
Test parameters 32
Test ranges 48
Test signal levels 39
Test speed 80
Test speed setting screen 81
Test terminals 3,8
Trigger delay function 74
Trigger delay setting screen - 75
Trigger setting screen 72
-V -
Voltage limit 45
Voltage selector (power inlet) - 4,160



HIOKI
DECLARATION OF CONFORMITY

Manufacturer's Name: HIOKI E.E. CORPORATIONV
Manufacturer's Address: 81 Koizumi, Ueda, Nagano 386-1192, Japan
Product Name: LCR HiTESTER

Model Number: 3522-50

Options: 9518-01 GP-IB INTERFACE

9593-01 RS-232C INTERFACE

9261 TEST FIXTURE

9262 TEST FIXTURE

9263 SMD TEST FIXTURE

9268 DC BIAS VOLTAGE UNIT

9269 DC BIAS CURRENT UNIT

9140 4-TERMINAL PROBE

9143 PINCHER PROBE

9165 CONNECTION CORD

9166 CONNECTION CORD

9151-02 GP-IB CONNECTOR CABLE
9151-04 GP-IB CONNECTOR CABLE

The above mentioned products conform to the following product specifications:

Safety: EN61010-1:2001
EMC: EN61326:1997+A1:1998+A2:2001+A3:2003
ClassB equipment
Minimum immunity test requirement
EN61000-3-2:2000
EN61000-3-3:1995+A1:2001

Supplementary Information:

The products herewith comply with the requirements of the Low Voltage Directive
'73/23/EEC and the EMC Directive 89/336/EEC.

HIOKI E.E. CORPORATION

—
—

15 September 2006

Tatsuyosh1 Yoshiike
President
3522C999-02







HIOKI 3522-50 LCR HITESTER

Instruction Manual

Publication date: ~ September 2006 Revised edition 2

Edited and published by HIOKI E.E. CORPORATION
Technical Support Section

All inquiries to International Sales and Marketing Department
81 Koizumi, Ueda, Nagano, 386-1192, Japan

TEL: +81-268-28-0562 / FAX: +81-268-28-0568

E-mail: os-com@hioki.co.jp

URL http://mwww.hioki.co.jp/

Printed in Japan 3522C981-02

* All reasonable care has been taken in the production of this manual, but if you
find any points which are unclear or in error, please contact your supplier or
the International Sales and Marketing Department at HIOKI headquarters.

* In the interests of product development, the contents of this manual are subject
to revision without prior notice.

* Unauthorized reproduction or copying of this manual is prohibited.




HIOKI

HIOKI E. E. CORPFPORATION

HEAD OFFICE

81 Koizumi, Ueda, Nagano 386-1192, Japan

TEL +81-268-28-0562 / FAX +81-268-28-0568

E-mail: os-com@hioki.co.jp / URL http://www.hioki.co.jp/
HIOKI USA CORPORATION

6 Corporate Drive, Cranbury, NJ 08512, USA
TEL +1-609-409-9109 / FAX +1-609-409-9108

3522C981-02 06-09H

Printed on recycled paper

-I:quipm%.rm

1-877-742-TEST (8378)


sharif_geraldizo
Tequipment

http://tequipment.net

