
Impedance Analyzer
ZA57630

Basic accuracy ±0.08%
Measurement frequency 10 µHz to 36 MHz

For a broad range of impedance measurement requirements, 
from electronic parts and semi-conductor devices to material and 
substance characteristics assessments.　

For a broad range of impedance measurement requirements, 
from electronic parts and semi-conductor devices to material and 
substance characteristics assessments.　

For a broad range of impedance measurement requirements, 
from electronic parts and semi-conductor devices to material and 
substance characteristics assessments.　

NEW
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H
igh speed 

m
easurem

ent

IM
PD-3T

Four m
easurem

ent m
odes

Front panel 
M

easurem
ent connectors

The industry standard from
 today

N
F Im

pedance Analyzer

T
rue V

alue

Electronic parts, sem
i-conductor devices, m

aterials, 
batteries, and so m

uch m
ore.

Taking m
easurem

ents under actual usage conditions.

M
easuring true characteristics.

Z
A

57630

±0.08%
���ɤ/

a�to����4
/
a

1��ɤ£
 to 100 G

£

ò5 V to +5 V/ò40 V to +40 V
ò100 m

A to +100 m
A

0.01 m
V

rm
s to 3 V

rm
s

0.1 ɤ(
rm

s to 60 m
A

rm
s

0.5 m
s/point

B
asic accuracy

M
easurem

ent Im
pedance range

D
C

 bias

M
easurem

ent param
eter

M
easurem

ent frequency

M
easurem

ent signal am
plitude

M
easurem

ent tim
e

A��9
��?��@��.
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´, FR
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U
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C
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Measurement time/point [ms]

Frequency [H
z]

M
easurem

ent tim
e per 1 point

50 m
s

10 m
s

1 m
s

0 m
s

3 m
s

0.5m
s/point

M
easurem

ent 
tim

e setting

IM
PD-2T

IM
PD-EXT/G

-PH

The fastest in the industry at 0.5 m
s/point. 

R
educe takt tim

e. In addition, by increasing the 
m

easurem
ent tim

e to be set, the m
easurem

ent 
results are averaged and the influence of noise is 
reduced. The optim

um
 m

easurem
ent tim

e can be 
selected as required.

Able to
handle a broad
range of D

U
Ts

Industry fastest
0.5m

s/pointt

This m
ode provides high-accuracy m

easurem
ents across a broad 

range of frequencies. Test leads and test fixtures can be used to suit 
test m

aterials w
ith a variety of different shapes.

This m
ode allow

s m
ore stable m

easurem
ents at high-frequency of 10 

M
H

z or m
ore. 2-term

inal m
easurem

ents using N
 connectors allow

s 
stable m

easurem
ents even w

hen using long cables.

Allow
s external am

plifiers, shunt resistors or other devices to be 
connected. Allow

s m
easurem

ents outside of the unit's specifications, 
like applying high voltages or detecting sm

all voltages/currents.

This m
ode provides m

easurem
ents of transm

ission characteristics of devices 
like filters and am

plifiers. Accurately m
easures the frequency response (gain, 

phase ) when applying a sweep signal to the m
easured circuit. 

PO
RT3

L
C

U
R / 

PO
RT2

H
PO

T / 
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RT1
L
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T

H
C

U
R / 

O
SC

M
easured test m

aterial

C
urrent-voltage 

conversion am
plifier

V
I

PO
RT3

L
C

U
R / 

PO
RT2

L
PO

T
H

PO
T / 

PO
RT1

H
C

U
R / 

O
SC

Test fixture

M
easured test m

aterial

PO
RT3

L
C

U
R / 

PO
RT2

L
PO

T
H

PO
T / 

PO
RT1

H
C

U
R / 

O
SC

M
easured test m

aterial

PO
RT3

L
C

U
R / 

PO
RT2

L
PO

T
H

PO
T / 

PO
RT1

H
C

U
R / 

O
SC

M
easured circuit

IM
PD

-3T
(D

efault m
easurem

ent m
ode )

IM
PD

-EXT
(Expanded m

easurem
ent m

ode )
G

-PH
(G

ain/phase m
easurem

ent m
ode )

IM
PD

-2T
(High-frequency m

easurem
ent m

ode )

(M
ode: IM

PD
-EXT )

(m
ore than 1kHz )
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A diverse array of functions to suit any application!  
Highly repeatable and accurate m

easurem
ents.

Takes m
easurem

ents by setting the optim
al m

easurem
ent 

range autom
atically w

hile m
onitoring m

easurem
ent results. 

This is effective w
hen there are significant changes in 

m
easurem

ent data. 

If sw
eep param

eters such as frequency or AC
 am

plitude are 
changed w

hile sw
eep is in progress, incorrect m

easurem
ent results 

can be generated due to transient response. 
The tim

e until m
easurem

ents start after param
eters are changed 

can be delayed. 
Tw

o delay types are available: “M
easurem

ent start delay” and 
“M

easurem
ent delay”

Electronic parts and m
aterials m

ay indicate varying characteristics at different m
easurem

ent frequencies or w
hen different signal levels 

are applied. To assess true characteristics, it is im
portant to take m

easurem
ents under actual operating conditions by sw

eeping the 
frequency, AC

 am
plitude and DC

 bias.

Accurate assessm
ents conducted under actual usage conditions. 

FREQ
U

EN
C

Y
AC AM

PLITUDE
D

C
 BIAS

ZERO
-SPAN

Settings intuitively on a single screen
C

orrections to causes of m
easurem

ent errors, 
for accurate assessm

ents.

2nd page

Set using num
erical keypad

Displays the m
arker value

Set w
ith adjustm

ent knob

1st page

Frequency, AC
 am

plitude, DC
 bias, zero span

Takes m
easurem

ents under fixed conditions w
ithout 

changing frequency, AC am
plitude or DC bias param

eters, 
to observe the change in characteristics over tim

e 
(horizontal axis: tim

e )

M
easures a fixed frequency, AC 

am
plitude and D

C
 bias, and 

displays the results as num
erical 

values. U
p to 6 item

s can be 
configured.

For m
easurem

ents on 
production lines

SW
EEP

SETTING M
EASUREM

ENT AND OTHER CONDITIONS

AC
 am

plitude sw
eep

Auto range

The m
easurem

ent range is fixed, w
hich prevents discontinuity 

(steps) in the m
easured value caused by changes in the range.

Fixed range

Reduces errors caused by residual adm
ittance

O
pen correction

Select from
 “SIN

G
LE” w

ith one graph show
n per screen, or 

“SPLIT” w
ith tw

o graphs show
n top and bottom

SIN
G

LE
/SPLIT display

±180°�����[V��������ò���° to 0°, UNW
RAP (continuous display ), 

360 ° shift, aperture (group delay characteristics )

Phase display control

Allow
s overw

riting of m
easurem

ent data trace (M
EAS ) and up 

to 8 reference data traces (REF )

Trace control

After sweep m
easurem

ent is com
pleted, this function autom

atically 
copies the M

EAS trace to the REF trace.

Auto store

Displays the difference from
 the standard m

arker (M
arker 1 )

Ƃ�0
DUNHU

D
isplays the difference in the sam

e w
ay as the difference 

m
arker. W

hen m
arker 1 is m

oved, it m
oves w

hile keeping 
the difference in the sw

eep value constant.

Ƃ75.*
�0
DUNHU

Autom
atically searches points that m

atch the setting conditions
M

arker search function

Reduces errors caused by residual im
pedance

Short correction

C
orrects deviations from

 true values using sam
ples w

ith 
know

n values as standard im
pedance

Load correction 

C
orrects phase errors due to transm

ission delay tim
e w

hen 
using long cables

Port extension

Rem
oves the effect of potential fluctuation wave included in the 

m
easurem

ent signal. Effective for m
easurem

ents of sam
ples such 

as batteries with potential changes due to charging and discharging

Slope com
pensation

M
easures the frequency characteristics of sensors, cables 

and other externally connected m
easurem

ent devices, and 
corrects the am

ount of error of those m
easurem

ent devices

Equalizing

Corrects the probe attenuation or pre-am
p gain

Input w
eighting

Self-calibrates errors
Self-calibration

Setting item
s (SETTIN

G
 VIEW

)
G

raph axis setting

Frequency 
settings

Sw
eep item

s

Frequency 
sw

eep

D
C

 bias 
sw

eep

Zero span

Also capable of
spot m

easurem
ents

M
EASU

REM
EN

T RAN
G

E 

M
EASU

REM
EN

T D
ELAY FU

N
C

TIO
N

This function autom
atically raises the frequency density only for 

sections w
here the m

easurem
ent data changes suddenly during 

frequency sw
eep m

easurem
ents. 

During resonance characteristic m
easurem

ents of devices like 
piezoelectric vibrators and crystal oscillators, this function is useful.

AU
TO

M
ATIC

 H
IG

H
 D

EN
SITY SW

EEP

To conduct accurate m
easurem

ents, various m
easurem

ent error 
causes such as residual im

pedance and cable length m
ust be 

corrected properly.

Reads the m
easurem

ent values for X, Y1 and Y2 shown on the graph. 
Up to 8 m

arkers can be used.

ERRO
R C

O
RREC

TIO
N

 FU
N

C
TIO

N
G

RAPH
 DISPLAY

M
ARKER C

O
N

TRO
L

M
ultiple m

easurem
ent conditions are set in advance, and this 

function conducts m
easurem

ents in order under those conditions. 
The sw

eep range can be split into segm
ents, w

ith m
easurem

ents 
taken under different conditions for each segm

ent range. 
Enables efficient m

easurem
ents of m

ultilayer ceram
ic capacitors 

(M
LC

C
), and other devices w

ith characteristics that vary w
ith 

voltage.

SEQ
UENCE M

EASUREM
ENT FUNCTIO

N

Auto store

SPLIT display
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M
easurem

ent up to 0.5 m
s/point to shorten takt tim

e
Also w

ith parts selection function!!

During m
easurem

ent of sam
ples w

ith resonance, this function 
autom

atically tracks the m
easurem

ent frequency w
ith the sam

ple 
resonant frequency. M

easurem
ent can alw

ays be conducted to 
m

atch the resonant frequency. A convenient function for 
continuous m

easurem
ents close to the resonant frequency of 

piezoelectric devices. 

RESONANT FREQUENCY TRACKING FUNCTION

A function that determ
ines the LC

R elem
ent value (values for 

im
pedance, electrostatic capacitance and resistance) by 

applying the im
pedance characteristics acquired w

ith 
frequency sw

eep m
easurem

ents to equivalent circuit m
odels. 

The follow
ing 6 m

odels are included.

EQUIVALENT CIRCUIT ESTIMATION FUNCTION

Function that m
easures frequency-im

pedance characteristics of 
piezoelectric ceram

ics to calculate the electrom
echanical coupling 

factor, piezoelectric constant and others. 
�JEITA standard-com

pliant m
ethod “EM

-4501A Electrical test 
m

ethods for piezoelectric ceram
ic vibrators”.

PIEZOELECTRIC CONSTANT CALCULATION FUNCTION

Sam
ple dim

ensions and other inform
ation is set in advance, to 

calculate and display the com
plex relative perm

ittivity from
 

im
pedance m

easurem
ent results (C

p, R
p).

RELATIVE PERM
ITTIVITY M

EASUREM
ENT

M
easurem

ent results

C
om

parator setting screen

H
andler interface

C
onstant calculation

Resonant frequency changes (1.6 kH
z to 1.5858 kH

z), 
tracks autom

atically

Equivalent 
circuit 
estim

ation

Equivalent circuit m
odel

࡛Inductor w
ith high core loss

C
K
T1

࡛General capacitor with ESR, ESL
C
K
T4

࡛Crystal oscillator, piezoelectric 
vibrator, etc.

C
K
T5

࡛Electrochem
ical im

pedance 
such as batteries

C
K
T6

࡛Inductor w
ith high ESR

࡛Sm
all resistor w

ith ESL
C
K
T2

࡛Capacitor with high leakage resistor
࡛Large resistor with term

inal 
capacitance

C
K
T3

RL
C

|Z|

freq

R
L

C
|Z|

freq

R

L
C

|Z|

freq

R
C

L
|Z|

freq

R
C
1

L

C
0

|Z|

freq

R
1

R
0

C

ï,P
Dg (Z )

5
HDl (Z )

࡛9LSH[P]L�WLYT
P[[P]P[`�ʼs   ࡛9LSH[P]L�WLYT

P[[P]P[
�̀�YLHS�ʼś

࡛9LSH[P]L�WLYT
P[[P]P[

�̀�PT
HNPUHY`�ʼś´    ࡛3VZZ�YH[PV�+ʼ

Sam
ple dim

ensions and other inform
ation are set in advance, to 

calculate and display the com
plex relative m

agnetic perm
eability from

 
im

pedance m
easurem

ent results (Ls, Rs ). 

RELATIVE MAGNETIC PERMEABILITY MEASUREMENT

M
easurem

ent conditions and m
easurem

ent data can be saved and 
loaded onto the internal m

em
ory or USB m

em
ory storage.

࡛<S[YH�SV^�MYLX\LUJPLZ�MYVT
����ɤ/a

࡛Phase slope com
pensation function to lim

it m
easurem

ents 
being affected by potential changes due to charging and 
discharging

࡛0° SYNC function changes the m
easurem

ent frequency by 0° 
phase, for zero charge transfer before and after m

easurem
ents.

M
EM

O
RY C

O
N

TRO
L

EXTERN
AL REFEREN

C
E C

LO
C

K

࡛9LSH[P]L�T
HNUL[PJ�WLYT

LHIPSP[`�ɤs   
࡛9LSH[P]L�T

HNUL[PJ�WLYT
LHIPSP[

�̀�YLHS�ɤś
࡛9LSH[P]L�T

HNUL[PJ�WLYT
LHIPSP[

�̀�PT
HNPUHY`�ɤś´    ࡛3VZZ�YH[PV�+ɤ

The com
parator is a function that allow

s sam
ples to be 

sorted or passed/rejected by setting the criteria range in 
advance based on m

easurem
ent results.

The com
parator criteria results can be output to 

the handler interface connector. 
Connect a parts handler to create an autom

ated 
parts sorting system

.
Zone sorting
Determ

ines pass/reject based on sw
eep 

m
easurem

ent results in two-dim
ensions, 

X axis (sweep param
eter ) and Y1, Y2 axes 

(m
easurem

ent results ).

Bin sorting
Sorts results in up to 
14 categories.

Lim
it sorting

Determ
ines pass/reject 

based on the set range . 

C
O

M
PARATO

R
//

(5
+3,9�05

;,9-(*
,

ʼś òʼś´

ɤ ś òɤś´

ʼsò+ʼ

ɤ sò+ɤ

(U�L_[LYUHS����4
/a�JSVJR�ZPNUHS�JHU�IL�\ZLK�HZ�[OL�YLMLYLUJL�JSVJR��

Using a reference clock w
ith a higher precision than the internal 

reference clock helps to im
prove the 

m
easurem

ent frequency accuracy and 
stability. 
The use of a reference clock com

m
on 

w
ith other devices also allow

s for the 
sam

e frequency accuracy.
M

ounted on rear panel

Electrochem
ical im

pedance 
characteristics m

easurem
ents

Functions cover a range of m
easurem

ents of electrochem
ical 

im
pedance characteristics, such as battery internal 

im
pedance m

easurem
ents.

Ideal for production lines!

Bar graph 
(relative positions of results )

Results

Results
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M
easurem

ent M
odes

IM
PD-3T (Default m

easurem
ent m

ode )
IM

PD-2T (H
igh-frequency m

easurem
ent m

ode )
IM

PD-EXT (Expanded m
easurem

ent m
ode )

G
-PH

 (G
ain/phase m

easurem
ent m

ode )

Z
��£

�[V�   �   �.
£
��

YLZVS\[PVU���KPNP[Z�VY���H£
9��?

± (��H�[V�   �   �G
)�£

�HUK���£
��

YLZVS\[PVU���KPNP[Z�VY���H£
Y

��:�[V�   �   �.
:��

resolution 6 digits or 1 aS
.
��)

± (��H�[V�   �   �G
)�:�HUK���:��

resolution 6 digits or 1 aS
L

S��3
P

± (��H�[V�   �   �G
)�/

�HUK���/
��

resolution 6 digits or 1 aH
C

S��*
P

± (��H�[V�   �   �G
)�-�HUK���-��

resolution 6 digits or 1 aF
R

S��9
P

± (��H�[V�   �   �G
)�£

�HUK���£
��

YLZVS\[PVU���KPNP[Z�VY���H£

+��+
ʼ��+

µ
± (��������[V�     � ) and 0 (unitless num

ber )�  
YLZVS\[PVU���KPNP[Z�VY��������

Q
C��8

L
± (��������[V�     � ) and 0 (unitless num

ber )
YLZVS\[PVU���KPNP[Z�VY��������

V
��[V� �     �= rm

s��
resolution 6 digits or 1 aV rm

s

I
��[V�  �    �T

(
rm

s��
YLZVS\[PVU���KPNP[Z�VY���H(

rm
s

ʼS��ʼŚ��ʼŚ´
µ

S���
Ś���

Ś´
± (��H�[V�   �   �G

) and 0 (unitless num
ber )��

resolution 6 digits or 1 a
FREQ

U
EN

C
Y

���ɤ/a�[V�������������������4
/a��YLZVS\[PVU����ɤ/a

This item
 is selectable w

hen resonant frequency 
[YHJRPUN�T

LHZ\YLT
LU[�

ʿ
Z��ʿ

Y
±180°
0 to 360°
ò����[V���
<
5
>
9(7

ò���������[V��� �   ���YLZVS\[PVU�������
�������[V��� �   ���YLZVS\[PVU�������
ò���������[V�ò��������YLZVS\[PVU�������
ò    �   ��[V��    �   ���YLZVS\[PVU�������

Specifications
<
USLZZ�V[OLY^

PZL�ZWLJPMPLK��[OL�JVUKP[PVUZ�HYL�[OH[�����*
�����*

��^
HYT

PUN�\W�MVY�H[�SLHZ[����T
PU\[LZ�

<
USLZZ�V[OLY^

PZL�ZWLJPMPLK��+<
;�KYP]L�HT

WSPMPLY�NHPU�ZL[[PUN�K
$������HUK�(3*

�PZ�6
--

IM
PD

-3T, IM
PD

-2T

C
onnector

G
ain

)5
*
�JVUULJ[VY� (front panel )

Frequency
���ɤ/

a�[V����4
/
a� (w

hen H
V DC

 bias is off )
��R/

a�[V����4
/
a� (w

hen H
V DC

 bias is on )
:L[[PUN�YLZVS\[PVU!����ɤ/

a�
(JJ\YHJ`!�����WWT

� (w
hen using internal reference clock )

M
easurem

ent signal am
plitude

N
orm

al DC
 bias (front panel or rear panel selectable )

Voltage
��[V������= rm

s
(M

easurem
ent signal am

plitude setting [Vrm
s ]�í����2 )���

|Norm
al DC bias setting [V ]|�������

(M
easurem

ent signal am
plitude setting [Vrm

s ]�í����2 )���
|HV DC bias setting [V ]|��������
:L[[PUN�YLZVS\[PVU!���KPNP[Z�VY����ɤ=rm

s��^OPJOL]LY�PZ�[OL�SHYNLZ[
(JJ\YHJ`!�������K)�VY�SLZZ� (��R/a�����T

=rm
s�[V�����=rm

s��UV�SVHd )

Voltage
ò�����=�[V�������=
(M

easurem
ent signal am

plitude setting [Vrm
s ]�í����2 )���

|N
orm

al DC
 bias setting [V ]|�������

Setting resolution: 10 m
V

(JJ\YHJ`!�� (|1%
 of norm

al DC bias setting [V ]|�����
�VM�

m
easurem

ent signal am
plitude setting [V rm

s ]������T
V )��

W
hen no load

C
urrent

��[V����T
(

rm
s

(M
easurem

ent signal am
plitude setting [(

rm
s ] × 71 )���

|Norm
al DC bias setting [(

]í��0 |�������
:L[[PUN�YLZVS\[PVU!���KPNP[Z�VY�����U(rm

s��^OPJOL]LY�PZ�[OL�SHYNLZ[
(JJ\YHJ`!�UVT

PUHS�]HS\L

C
urrent

ò����T
(�[V������T

(
(M

easurem
ent signal am

plitude setting [(
rm

s ] × 71 )���
|Norm

al DC bias setting [(
]í��0 |�������

:L[[PUN�YLZVS\[PVU!�����U(��HJJ\YHJ`!�UVT
PUHS�]HS\L

Frequency 
characteristics

�����K)�VY�SLZZ� (����R/
a�VY�SLZs )

�����K)�VY�SLZZ� (��4
/
a�VY�SLZs )

�����K)�VY�SLZZ� (���4
/
a�VY�SLZs )

�����K)�VY�SLZZ� (���4
/
a�VY�SLZs )

�����K)�VY�SLZZ� (���4
/
a�VY�SLZs )

��R/a�YLMLYLUJL�����T
=rm

s to 3 Vrm
s��\ZL�UVYT

HS�+*�IPHZ��
+*�IPHZ�ZL[[PUN���=�����£

�SVHK
Distortion

����
�VY�SLZZ�

(UV�SVHK������R/a�VY�SLZZ��)>
����R/a��HUK���=rm

s output )
{C

V (JVUZ[HU[�]VS[HNe ) or C
C

 (constant current )}/6
--

6
\[W\[�SPT

P[
=VS[HNL!����ɤ=rm

s�[V������=rm
s

:L[[PUN�YLZVS\[PVU!���KPNP[Z�VY����ɤ=rm
s��^OPJOL]LY�PZ�[OL�SHYNLZ[

*
\YYLU[�����U(

rm
s�[V����T

(
rm

s
Setting resolution: 3 dights or 100 n(YT

Z��^OPJOL]LY�PZ�[OL�SHYNLZ[

IM
PD

-3T
H

C
U

R/O
SC

C
onnector

)5
*
�JVUULJ[VY� (front panel )

IM
PD

-EXT
H

C
U

R/O
SC

C
onnector

N
 connector (front panel )

Frequency
���ɤ/

a�[V����4
/
a� (w

hen H
V DC

 bias is off )
��R/

a�[V����4
/
a� (w

hen H
V DC

 bias is on )
:L[[PUN�YLZVS\[PVU!����ɤ/

a��
(JJ\YHJ`!�����WWT

� (w
hen using internal reference clock )

M
easurem

ent signal am
plitude

N
orm

al DC
 bias

Voltage
��[V������= rm

s
(M

easurem
ent signal am

plitude setting [Vrm
s ]�í����2 )���

|Norm
al DC bias setting [V ]|�������

(M
easurem

ent signal am
plitude setting [Vrm

s ]�í����2 )���
|HV DC bias setting [V ]|��������
:L[[PUN�YLZVS\[PVU!���KPNP[Z�VY����ɤ=rm

s��^OPJOL]LY�PZ�[OL�SHYNLZ[
(JJ\YHJ`!�������K)�VY�SLZZ� (��R/

a�����T
=rm

s�[V�����=rm
s��

no load )

Voltage
ò�����=�[V�������=
(M

easurem
ent signal am

plitude setting [Vrm
s ]�í����2 )���

|Norm
al DC bias setting [V ]|�������

Setting resolution: 10 m
V

(JJ\YHJ`!�� (|1%
 of norm

al DC bias setting [V ]|�����
�VM�

m
easurem

ent signal am
plitude setting [V rm

s ]������T
V )��

W
hen no load

C
urrent

��[V����T
(

rm
s

(M
easurem

ent signal am
plitude setting [(

rm
s ] × 71 )���

|Norm
al DC bias setting [(

]í��0 |�������
:L[[PUN�YLZVS\[PVU!���KPNP[Z�VY�����U(rm

s��^OPJOL]LY�PZ�[OL�SHYNLZ[
(JJ\YHJ`!�UVT

PUHS�]HS\L

C
urrent

ò����T
(�[V������T

(
(M

easurem
ent signal am

plitude setting [(
rm

s ] × 71 )���
|Norm

al DC bias setting [(
]í��0 |�������

:L[[PUN�YLZVS\[PVU!�����U(��HJJ\YHJ`!�UVT
PUHS�]HS\L

H
V DC

 bias
ò�����=�[V�������=� (w

hen no load )
(M

easurem
ent signal am

plitude setting [Vrm
s ]�í����2 )���

|HV DC bias setting [V ]|��������
Setting resolution: 10 m

V
(JJ\YHJ`!�� (|1%

 of HV DC bias setting [V ]|�����
�VM�

m
easurem

ent signal am
plitude setting [V rm

s ]������T
V )��

W
hen no load

6
\[W\[�0T

WLKHUJL!���R£
� (UVT

PUHS�]HS\e )

Frequency 
characteristics

�����K)�VY�SLZZ� (����R/
a�VY�SLZs )

�����K)�VY�SLZZ� (��4
/
a�VY�SLZs )

�����K)�VY�SLZZ� (���4
/
a�VY�SLZs )

�����K)�VY�SLZZ� (���4
/
a�VY�SLZs )

�����K)�VY�SLZZ� (���4
/
a�VY�SLZs )

��R/a�YLMLYLUJL�����T
=rm

s to 3 Vrm
s��\ZL�UVYT

HS�+*�IPHZ��
+*�IPHZ�ZL[[PUN���=�����£

�SVHK
Distortion

����
�VY�SLZZ�

(UV�SVHK������R/a�VY�SLZZ��)>
����R/a��HUK���=rm

s output )
(3*

{C
V (JVUZ[HU[�]VS[HNe ) or C

C
 (constant current )}/6

--
6
\[W\[�SPT

P[
=VS[HNL!����ɤ= rm

s�[V������=rm
s

:L[[PUN�YLZVS\[PVU!���KPNP[Z�VY����ɤ=rm
s��^OPJOL]LY�PZ�[OL�SHYNLZ[

*
\YYLU[�����U(

rm
s�[V����T

(
rm

s
Setting resolution: 3 dights or 100 n(YT

Z��^OPJOL]LY�PZ�[OL�SHYNLZ[

IM
PD

-2T
PO

RT3

Z
��£

�[V�   �   �.
£
��

YLZVS\[PVU���KPNP[Z�VY���H£
9��?

± (��H�[V�   �   �G
)�£

�HUK���£
��

YLZVS\[PVU���KPNP[Z�VY���H£
Y

��:�[V�   �   �.
:��

resolution 6 digits or 1 aS
.
��)

± (��H�[V�   �   �G
)�:�HUK���:��

resolution 6 digits or 1 aS
L

S��3
P

± (��H�[V�   �   �G
)�/

�HUK���/
��

resolution 6 digits or 1 aH
C

S��*
P

± (��H�[V�   �   �G
)�-�HUK���-��

resolution 6 digits or 1 aF
R

S��9
P

± (��H�[V�   �   �G
)�£

�HUK���£
��

YLZVS\[PVU���KPNP[Z�VY���H£

+��+
ʼ��+

µ
± (��������[V�     � ) and 0 (unitless num

ber )�  
YLZVS\[PVU���KPNP[Z�VY��������

Q
C��8

L
± (��������[V�     � ) and 0 (unitless num

ber )
YLZVS\[PVU���KPNP[Z�VY��������

V
1��=

2
��[V�   �   �.

=rm
s��YLZVS\[PVU���KPNP[Z�VY���H=rm

s
V

1 and V
2�HYL�[OL�]VS[HNLZ�YLZ\S[PUN�MYVT

�[OL�76
9;�

T
LHZ\YLT

LU[�]VS[HNL�HUK�76
9;��T

LHZ\YLT
LU[�

]VS[HNL�ILPUN�JVYYLJ[LK� (m
ultiplied )�I`�[OL�YLZWLJ[P]L�

PUW\[�^LPNO[PUN�MHJ[VYZL[[PUN�]HS\LZ�
ʼS��ʼŚ��ʼŚ´
µ

S���
Ś���

Ś´
± (��H�[V�   �   �G

) and 0 (unitless num
ber )��

resolution 6 digits or 1 a
FREQ

U
EN

C
Y

���ɤ/a�[V�������������������4
/a��YLZVS\[PVU����ɤ/a

This item
 is selectable w

hen resonant frequency 
[YHJRPUN�T

LHZ\YLT
LU[�

ʿ
Z��ʿ

Y
±180°
0 to 360°
ò����[V���
<
5
>
9(7

ò���������[V��� �   ���YLZVS\[PVU�������
�������[V��� �   ���YLZVS\[PVU�������
ò���������[V�ò��������YLZVS\[PVU�������
ò    �   ��[V��    �   ���YLZVS\[PVU�������

IM
PD

-EXT

K)9� (gain d)
)

ò   �   �K)�[V��   �   �K)��YLZVS\[PVU�������K)
R (absolute gain )

��[V�   �   �.
� (unitless num

ber )��
resolution 6 digits or 1 a

a (real part of gain )
± (��H�[V�   �   �G

) or 0 (unitless num
ber )��

resolution 6 digits or 1 a
b  (im

aginary part of gain )
± (��H�[V�   �   �G

) or 0 (unitless num
ber )��

resolution 6 digits or 1 a

G
D (group delay )

(3*

± (��H�[V�   �   �G
) Z�HUK���Z��YLZVS\[PVU���KPNP[Z�VY���HZ

V
1��=

2
��[V�   �   �.

=rm
s��YLZVS\[PVU���KPNP[Z�VY���H=rm

s
V

1 and V
2�HYL�[OL�]VS[HNLZ�YLZ\S[PUN�MYVT

�[OL�76
9;�

T
LHZ\YLT

LU[�]VS[HNL�HUK�76
9;��T

LHZ\YLT
LU[�

]VS[HNL�ILPUN�JVYYLJ[LK� (m
ultiplied )�I`�[OL�YLZWLJ[P]L�

PUW\[�^LPNO[PUN�MHJ[VYZL[[PUN�]HS\LZ�

ʿ� (phase )
±180°
0 to 360°
ò����[V���
<
5
>
9(7

ò���������[V���� �   ���YLZVS\[PVU�������
�������[V���� �   ���YLZVS\[PVU�������
ò���������[V�ò��������YLZVS\[PVU�������
ò    �   ��[V��    �   ���YLZVS\[PVU�������

*
Ě3+

Input connectors
)5

*
�JVUULJ[VYZ� (front panel )

M
easurem

ent range
���£

������£
����R£

�����R£
������R£

����4
£
��(<

;6

M
easurem

ent range
��£

�����£
������£

����R£
��(<

;6

H
PO

T/PO
RT1, L

C
U

R/PO
RT2

Input connectors
)5

*
�JVUULJ[VYZ� (front panel )

4H_PT\T�UVU�KLZ[Y\J[P]L�
PUW\[�]VS[HNL

±20 V

Input Im
pedance

��4
£
����

��
���W-����W-� (H

76
T )������W-����W-� (L

C
U

R ) in parallel

H
PO

T/PO
RT1, L

C
U

R/PO
RT2

N
orm

al DC
 bias

ò   �.
=�[V��   �.

=
3PT

P[LK�[V�ò�����í�2�=�[V�������í�2�=�I`�2
(M

easurem
ent signal am

plitude setting [Vrm
s ]�í����2 )���

|Norm
al DC bias setting [V ]|�������í� |K

|
Setting resolution: 3 digits or 10 m

V (K
= 1 )��^

OPJOL]LY�
is the largest

(JJ\YHJ`!�� (|1%
 of norm

al DC bias setting [V ]|�����
�VM�

m
easurem

ent signal am
plitude setting [V rm

s ]������T
V )��

W
hen no load

Frequency 
characteristics

�����K)�VY�SLZZ� (����R/
a�VY�SLZs )

�����K)�VY�SLZZ� (��4
/
a�VY�SLZs )

�����K)�VY�SLZZ� (���4
/
a�VY�SLZs )

�����K)�VY�SLZZ� (���4
/
a�VY�SLZs )

�����K)�VY�SLZZ� (���4
/
a�VY�SLZs )

��R/a�YLMLYLUJL�����T
=rm

s to 3 Vrm
s��\ZL�UVYT

HS�+*�IPHZ��
+*�IPHZ�ZL[[PUN���=�����£

�SVHK
Distortion

����
�VY�SLZZ�

(UV�SVHK������R/a�VY�SLZZ��)>
����R/a��HUK���=rm

s output )
(3*

76
9;����76

9;����6
--

6
\[W\[�0T

WLKHUJL
���£

� (UVT
PUHS�]HS\e )

6
\[W\[�0T

WLKHUJL
����£

� (UVT
PUHS�]HS\e )

DU
T 

KYP]L�HT
WSPMPLY�

gain setting K

Set the gain of the am
plifier or attenuator that supplies 

[OL�T
LHZ\YLT

LU[�ZPNUHS�[V�[OL�+<
;�

The m
easurem

ent signal am
plitude and norm

al DC
 bias 

HWWSPLK�[V�[OL�+<
;�JHU�IL�ZL[�KPYLJ[S�̀

Setting range: ± (1Eò���[V��,��2 )
:L[[PUN�YLZVS\[PVU!���KPNP[Z�VY��,ò����^OPJOL]LY�PZ�[OL�SHYNLZ[

Input 
w

eighting factor
;OPZ�M\UJ[PVU�JVYYLJ[Z�[OL�JVU]LYZPVU�YH[PVZ�VM�[OL�]VS[HNL�
WYVIL��J\YYLU[�WYVIL��ZO\U[�YLZPZ[HUJL��L[J��MVY�T

LHZ\YLT
LU[��

(769;��HUK�769;��JHU�IL�ZL[�PUKP]PK\HSSy )
Setting range ± (�������,ò���[V�   �   ,�� )
:L[[PUN�YLZVS\[PVU���KPNP[Z�VY��,ò��

6
]LY�KL[LJ[PVU

Setting range: H
76

T/76
9;����[V���=rm

s
L

C
U

R/76
9;����[V���=rm

s
:L[[PUN�YLZVS\[PVU!���KPNP[Z�VY���ɤ=rm

s��^OPJOL]LY�PZ�[OL�SHYNLZ[�
7YVJLZZPUN!�)\aaLY�HSHYT

�ZV\UK� or stopping of 
m

easurem
ent (can be turned on/off )

6
\[W\[�SPT

P[
Voltage: 1 aV rm

s�[V�   �.
=rm

s
Setting resolution: 3 digits or 1 aVrm

s��^OPJOL]LY�PZ�[OL�SHYNLZ[

M
easurem

ent 
range

10 m
Vrm

s�[V���=rm
s (�ò�ò��ZLX\LUJe )����=rm

s��HUK�
(<

;6
� (76

9;��HUK�76
9;��JHU�IL�ZL[�PUKP]PK\HSS`� )

� 4
LHZ\YLT

LU[�YHUNL�HUK�T
H_��T

LHZ\YLT
LU[�PUW\[�]VS[HNL

C
onnector

)5
*
�JVUULJ[VY� (rear panel )

Setting range
ò   �.

=�[V��   �.
=

3PT
P[LK�[V�ò�����í�2�=�[V�������í�2�=�I`�2

(M
easurem

ent signal am
plitude setting [Vrm

s ]�í����2 )���
|N

orm
al DC

 bias setting [V ]|�������í� |K
|

Setting resolution: 3 digits or 10 m
V (K

=1 )��^
OPJOL]LY�

is the largest
(JJ\YHJ`!�� (|1%

 of norm
al DC

 bias setting [V ]|������T
V )

D
C

 BIAS O
U

TPU
T

M
easurem

ent M
odes

M
easurem

ent Value D
isplay Ranges

M
easurem

ent C
onnectors

10 m
V

20 m
V

���T
=

100 m
V

200 m
V

±16 m
V

±31 m
V

±78 m
V

±160 m
V

±310 m
V

����T
=

1 V
2 V
��=

��=��(<
;6

±780 m
V

�����=
�����=
�����=
±11 V

M
easurem

ent
range 
[rm

s]

M
axim

um
 

m
easurem

ent
PUW\[�]VS[HNL

M
easurem

ent
range 
[rm

s]

M
axim

um
 

m
easurem

ent
PUW\[�]VS[HNL

H
V DC

 bias
ò�����=�[V�������=� (w

hen no load )
(M

easurem
ent signal am

plitude setting [Vrm
s ]�í����2 )���

|HV DC bias setting [V ]|��������
Setting resolution: 10 m

V
(JJ\YHJ`!�� (|1%

 of HV DC bias setting [V ]|�����
�VM�

m
easurem

ent signal am
plitude setting [V rm

s ]������T
V )��

W
hen no load

6
\[W\[�0T

WLKHUJL!���R£
� (UVT

PUHS�]HS\e )
6
\[W\[�0T

WLKHUJL
���£

� (UVT
PUHS�]HS\e )

Frequency
���ɤ/

a�[V����4
/
a�

:L[[PUN�YLZVS\[PVU!����ɤ/
a��

(JJ\YHJ`!�����WWT
� (w

hen using internal reference clock )

M
easurem

ent signal am
plitude

Setting range
��[V�   �.

=rm
s

Lim
ited to (��[V���0 ) × |K

| Vrm
s by K

(M
easurem

ent signal am
plitude setting [Vrm

s ]�í����2 )���
|Norm

al DC bias setting [V ]|�������í� |K
|

:L[[PUN�YLZVS\[PVU!���KPNP[Z�VY����ɤ=rm
s (K

=1 )��^
OPJOL]LY�

is the largest
(JJ\YHJ`!�������K)�VY�SLZZ� (��R/

a�����T
= rm

s�[V�����=rm
s��

no load )

H
C

U
R/O

SC
C

onnector
)5

*
�JVUULJ[VY� (front panel )

Frequency
���ɤ/

a�[V����4
/
a�

:L[[PUN�YLZVS\[PVU!����ɤ/
a�

(JJ\YHJ`!�����WWT
� (w

hen using internal reference clock )

G
-PH

(ES) Equipements Scientifiques SA - Département Tests & Mesures - 127 rue de Buzenval BP 26 - 92380 Garches 
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9
10

,0
3'

Ě�7

Basic accuracy: ±0.08%

Im
pedance m

easurem
ent accuracy

U
: Ratio coefficient

A (upper row
): Basic coefficient [%

]
B (low

er row
): Proportional coefficient [%

]

Accuracy of |Z |:  ±A
Z [%

]
A

Z ＝
 {(A+

B
×U+

K
Z+

K
Y )×K

V+
K

B }×K
T

(JJ\YHJ`�VM�WOHZL�HUNSL�ʿ�VM�PT
WLKHUJL!��

�7
Z [° ]

^
OLU����R/

a�#�M�#����R/
a�HUK�T

LHZ\YLT
LU[�YHUNL�PZ���R£

�
7

Z ＝
 0.573× {(1.5×A+

1.5×B
×U+K

Z+
K

Y )×K
V+

K
B }×K

T

^
OLU����R/

a�#�M�#����R/
a�HUK�T

LHZ\YLT
LU[�YHUNL�PZ�����£

�
7

Z ＝
 0.573× {(2×A+

2×B
×U+

K
Z+

K
Y )×K

V+
K

B }×K
T

V[OLY�[OHU�HIV]L��7
Z ＝

 0.573×A
Z�

M!�4
LHZ\YLT

LU[�MYLX\LUJ`

4
LHZ\YLT

LU[�[PT
L�ZL[[PUN�PZ�SHYNLY�[OHU� (����T

Z�VY� (20/T
LHZ\YLT

LU[�MYLX\LUJ`� [Hz ]) s ) VY�T
VYL�

,HJO�WHYHT
L[LY�]HS\L�PU�[OL�L_WYLZZPVU�VM�(

Z�HUK�7
Z�PZ�SPZ[LK�ILSV

�̂�
;OL�T

LHUPUN�VM�[OL�Z`T
IVS�\ZLK�^

OLU�JHSJ\SH[PUN�LHJO�WHYHT
L[LY�PZ�ZOV^

U�ILSV
�̂

Z
r!�4

LHZ\YLT
LU[�YHUNL� [£

]
Z

X!�4
LHZ\YLT

LU[�]HS\L� [£
]�VM�T

HNUP[\KL�VM�PT
WLKHUJL� |Z |

6
\[W\[�SPT

P[
=VS[HNL!���H=YT

Z�[V�   �.
=YT

Z
:L[[PUN�YLZVS\[PVU!���KPNP[Z�VY���H=YT

Z��^OPJOL]LY�PZ�[OL�SHYNLZ[
5
VYT

HS�+*
�IPHZ

ò   �.
=�[V��   �.

=
3PT

P[LK�[V�ò�����í�2�=�[V�������í�2�=�I`�2
(4

LHZ\YLT
LU[�ZPNUHS�HT

WSP[\KL�ZL[[PUN� [VYT
s ] × 1.42 )���

|5
VYT

HS�+*
�IPHZ�ZL[[PUN� [V ]|�������í� |K

|
:L[[PUN�YLZVS\[PVU!���KPNP[Z�VY����T

= (K
=1 )��^

OPJOL]LY�
PZ�[OL�SHYNLZ[

Accuracy: ± (|��
�VM�UVYT

HS�+*�IPHZ�ZL[[PUN� [V ]|�����
�VM�

T
LHZ\YLT

LU[�ZPNUHS�HT
WSP[\KL�ZL[[PUN� [V YT

s ]������T
V ), 

>
OLU�UV�SVHK

6
\[W\[�0T

WLKHUJL
���£

� (UVT
PUHS�]HS\e )

+<
;�

KYP]L�HT
WSPMPLY�

NHPU�ZL[[PUN�2

:L[�[OL�NHPU�VM�[OL�HT
WSPMPLY�VY�H[[LU\H[VY�[OH[�Z\WWSPLZ�

[OL�T
LHZ\YLT

LU[�ZPNUHS�[V�[OL�+<
;�

;OL�T
LHZ\YLT

LU[�ZPNUHS�HT
WSP[\KL�HUK�UVYT

HS�+*
�IPHZ�

HWWSPLK�[V�[OL�+<
;�JHU�IL�ZL[�KPYLJ[S�̀

:L[[PUN�YHUNL!�� (1Eò���[V��,��2 )
:L[[PUN�YLZVS\[PVU!���KPNP[Z�VY��,ò����^OPJOL]LY�PZ�[OL�SHYNLZ[

0UW\[�JVUULJ[VYZ
)5

*
�JVUULJ[VYZ� (MYVU[�WHULl )

4H_PT\T�UVU�KLZ[Y\J[P]L�
PUW\[�]VS[HNL

±20 V

0UW\[�0T
WLKHUJL

��4
£
����

��
25 pF ±5 pF (76

9T1 ) / 30 pF ±5 pF (76
9T2 )�PU�WHYHSSLS

32
571/H

32
7��32

572/L
C

U
R

0UW\[�
^
LPNO[PUN�MHJ[VY

;OPZ�M\UJ[PVU�JVYYLJ[Z�[OL�JVU]LYZPVU�YH[PVZ�VM�[OL�]VS[HNL�
WYVIL��J\YYLU[�WYVIL��ZO\U[�YLZPZ[HUJL��L[J��MVY�T

LHZ\YLT
LU[��

(76
9;��HUK�76

9;��JHU�IL�ZL[�PUKP]PK\HSSy )
:L[[PUN�YHUNL!�� (�������,ò���[V�   �   ,��9 )
:L[[PUN�YLZVS\[PVU!���KPNP[Z�VY��,ò��

6
]LY�KL[LJ[PVU

:L[[PUN�YHUNL!�/
76

T/76
9;������[V���=YT

Z
L
*
<
9/76

9;������[V���=YT
Z

:L[[PUN�YLZVS\[PVU!���KPNP[Z�VY���ɤ=YT
Z��^OPJOL]LY�PZ�[OL�SHYNLZ[�

7YVJLZZPUN!�)\aaLY�HSHYT
�ZV\UK�VY��Z[VWWPUN�VM�

T
LHZ\YLT

LU[� (JHU�IL�[\YULK�Vn/off )

+`UHT
PJ�YHUNL

����K)�[`W�� (���/
a�[V���4

/
z )

���K)�[`W�� (��4
/
a�[V���4

/
z )

���K)�[`W�� (���4
/
a�[V����4

/
z )

(;OL�SHYNLZ[�VM�[OL�WVY[�PUW\[Z�PZ���=YT
Z�HUK�T

LHZ\YLT
LU[�

[PT
L�ZL[[PUN����Z�VY�T

VYe )

6
\[W\[�0T

WLKHUJL

:PNUHS�V\[W\[�JVU[YVS

����£
� (UVT

PUHS�]HS\e )

:@5
*
� ((*

�+*
):�;OL�T

LHZ\YLT
LU[�ZPNUHS�HUK�+*

�IPHZ�
HYL�[\YULK�VU�H[�[OL�Z[HY[�VM�T

LHZ\YLT
LU[�HUK�[\YULK�

VMM�H[�[OL�LUK�VM�T
LHZ\YLT

LU[�
:@5

*
� (A*

):�;OL�T
LHZ\YLT

LU[�ZPNUHS�PZ�[\YULK�VU�H[�[OL�
Z[HY[�VM�T

LHZ\YLT
LU[�HUK�[\YULK�VMM�H[�[OL�LUK�VM�

T
LHZ\YLT

LU[��;OL�+*
�IPHZ�KVLZ�UV[�JOHUNL�

(:@5
*
!�;OL�T

LHZ\YLT
LU[�ZPNUHS�HUK�+*

�IPHZ�HYL�UV[�
JOHUNLK�H[�[OL�Z[HY[�VM�T

LHZ\YLT
LU[�HUK�LUK�VM�

T
LHZ\YLT

LU[�

*
VUULJ[VY

)5
*
�JVUULJ[VY� (rear panel )

:L[[PUN�YHUNL
ò   �.

=�[V��   �.
=

3PT
P[LK�[V�ò�����í�2�=�[V�������í�2�=�I`�2

(4
LHZ\YLT

LU[�ZPNUHS�HT
WSP[\KL�ZL[[PUN� [VYT

s ] × 1.42 )���
|5VYT

HS�+*�IPHZ�ZL[[PUN� [V ]|�������í� |K
|

:L[[PUN�YLZVS\[PVU!���KPNP[Z�VY����T
= (K

=1 )��^
OPJOL]LY�

PZ�[OL�SHYNLZ[
Accuracy: ± (|��

�VM�UVYT
HS�+*�IPHZ�ZL[[PUN� [V ]|������T

V )

'
&
�%,$6�2

8
738

7

4
LHZ\YLT

LU[�
synchronous 
KYP]L

8
<
0*
2!�;OL�T

LHZ\YLT
LU[�ZPNUHS�HT

WSP[\KL�HUK�+*
�IPHZ�

JOHUNLZ�PT
T
LKPH[LS�̀

:36
>
!�6

\[W\[�JOHUNLZ�NYHK\HSS`�V]LY�H�WLYPVK�VM�
HWWYV_PT

H[LS`����ZLJVUKZ�
���:@5

*
!�;OPZ�PUZ[Y\T

LU[�^
HP[Z�\U[PS�[OL�T

LHZ\YLT
LU[�

ZPNUHS�WOHZL�ILJVT
LZ����HUK�[OLU�V\[W\[�[\YUZ�VMM�

O
N

/O
FF 

T
VKL

(:@5
*
!�;OL�MYLX\LUJ`�JOHUNLZ�PT

T
LKPH[LS�̀

���:@5
*
!� ;OL�MYLX\LUJ`�JOHUNLZ�^

OLU�[OL�T
LHZ\YLT

LU[�
ZPNUHS�WOHZL�ILJVT

LZ����

-YLX\LUJ`�
JOHUNL�T

VKL

6
UL�VM�MYLX\LUJ

�̀�T
LHZ\YLT

LU[�ZPNUHS�HT
WSP[\KL��

+*
�IPHZ��HUK�[PT

L� (zero span )
0[LT

��[V�������Z[LWs/sw
eep

+LUZP[`

Sw
eep

,P[OLY�SPULHY�VY�SVN� (MYLX\LUJ`�VY�HT
WSP[\KL�VUSy )

:>
,,7�<

7!�:^
LLWZ�PU�[OL�KPYLJ[PVU�VM�SV^

LY�SPT
P[�[V�

\WWLY�SPT
P[�

:>
,,7�+6

>
5
!�:^

LLWZ�PU�[OL�KPYLJ[PVU�VM�\WWLY�SPT
P[�[V�

SV^
LY�SPT

P[�
:76

;!�4
LHZ\YLZ�^

P[O�MP_LK�MYLX\LUJ
�̀�T

LHZ\YLT
LU[

ZPNUHS�HT
WSP[\KL��HUK�IPHZ�

9,7,(;!�9LWLH[Z�:>
,,7�VY�:76

;�^
OLU�[\YUZ�VU�

Type

-YLX\LUJ`!�-YVT
�����T

s/WVPU[��
4
LHZ\YLT

LU[�ZPNUHS�HT
WSP[\KL!�-YVT

���T
s/WVPU[

+*
�IPHZ!�-YVT

���T
s/WVPU[

ALYV�ZWHU!�-YVT
�����T

s/WVPU[

;PT
L

*
VU[YVS

;OL�JVUKP[PVUZ�HYL�[OH[���[V������*
��VWLU�HUK�ZOVY[�JVYYLJ[PVU�^

HZ�WLYMVYT
LK�HM[LY�

^
HYT

PUN�\W�MVY�H[�SLHZ[����T
PU\[LZ�

4
LHZ\YHISL�YHUNL!�

(WWYV_PT
H[L�YHUNL�PU�^

OPJO
T
LHZ\YLT

LU[�HUK�KPZWSH`�HYL�
WVZZPISL� (Z\WWSLT

LU[HY`�]HS\e ).

9LJVT
T
LUKLK�YHUNL!�

6
WLYH[PUN�YHUNL�PU�^

OPJO�
T
LHZ\YLT

LU[�HJJ\YHJ`�PZ�
OPNO�

����R£
|Z

X / Zr�ò�1 |
Z r

U

������£
|Zr / Z

X�ò�1 |

��4
£

4LHZ\YLTLU[
range Zr

1.50
2.00

0.80
����

ܵܵ
ܵܵ

����R£
0.30
0.20

0.25
0.10

0.70
0.70

0.40
0.40

���R£
0.15
0.03

0.14
0.02

0.15
����

0.20
0.03

��R£
0.10
0.01

0.09
0.01

0.09
0.01

0.14
0.02

����£
0.13
0.03

����
0.04

0.05
0.05

����
0.10

���£

��4
£

����R£

���R£

��R£

����£

���£

0.30
0.15

0.30
0.20

0.40
0.15

0.40
0.15

��T
�#�M�����R

4
LHZ\YLT

LU[�MYLX\LUJ`� [H
z ]

1 k < f < 30 k
���R���M������R

���R�#�M�������R

4LHZ\YLTLU[
range Zr

ܵܵ
ܵܵ

ܵܵ
ܵܵ

ܵܵ
ܵܵ

ܵܵ
ܵܵ

ܵܵ
ܵܵܵܵ

0.20
0.03

0.80
0.30

0.15
0.01

0.20
0.07

0.35
0.35

0.15
0.03

0.15
0.05

0.20
0.20

0.30
0.40

0.40
1.20

0.50
2.00

1.50
5.00

ܵܵ

����R�#�M�����4
4
LHZ\YLT

LU[�MYLX\LUJ`� [H
z ]

��4
�#�M�����4

��4
�#�M�����4

��4
�#�M������4

K
Z: Residual im

pedance coefficient [%
]

;OL�T
LHZ\YLT

LU[�HJJ\YHJ`�PU�[OL�“ܵ
”�JVS\T

U�PZ�UV[�N\HYHU[LLK�

M�����4
/
a

2/Z
X [£

]
-YLX\LUJ`�YHUNL

K
Z [%

]

��4
/
a�#�M������4

/
a

f [kH
z ]×2×10

ò3/Z
X [£

]

K
Y: Residual adm

ittancee coefficient [%
]

f < 30 kH
z

Z
X [£

]/ (1×10
8)

-YLX\LUJ`�YHUNL
K

Y [%
]

���R/
a���M�� 10 M

H
z

f [kH
z ]×Z

X [£
]/ (3×10

9)

K
V: Signal level coefficient

-YLX\LUJ`�����R/
a

��R£
����£
���£

��4
£

����R£
���R£

4LHZ\YLTLU[
range 

Zr

:PNUHS�SL]LS� [VYT
s ]

1.0
2.0
2.5
3.5
4.0
1.8

1.00 < V
�������

����T
�#�=

 < 1.00
1.0
1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0
1.0

����T
�#�=

�������T
2.0
2.0
1.5
1.2
1.1
1.1

����T
�#�=

�������T
2.5
1.8
1.5
1.2
1.1
1.1

����T
���=

�������T
5.0
4.0
3.0
2.5
1.8
1.2

V = 1.00

��R/
a�#�-YLX\LUJ`������R/

a

��R£
����£
���£

��4
£

����R£
���R£

4LHZ\YLTLU[
range 

Zr

:PNUHS�SL]LS� [VYT
s ]

1.2
2.0
3.0
4.5
���
2.0

1.00 < V
�������

����T
�#�=

 < 1.00
1.0
1.0
1.0
1.0
1.0
1.0

1.1
1.1
1.1
1.1
1.1
1.1

����T
�#�=

�������T
1.5
1.5
1.2
1.1
1.5
1.1

����T
�#�=

�������T
1.8
1.5
1.2
1.2
1.2
1.1

����T
���=

�������T
5.0
3.5
2.5
2.0
2.5
1.1

V = 1.00

���R/
a�#�-YLX\LUJ`�������R/

a

��R£
����£
���£

����R£
���R£

4LHZ\YLTLU[
range 

Zr

:PNUHS�SL]LS� [VYT
s ]

2.0
3.0
5.0
7.0
1.8

1.00 < V
�������

����T
�#�=

 < 1.00
1.0
1.0
1.0
1.0
1.0

1.1
1.1
1.1
1.1
1.1

����T
�#�=

�������T
1.8
1.8
1.5
2.0
1.2

����T
�#�=

�������T
2.5
2.5
2.0
2.0
1.1

����T
���=

�������T
8.0
8.0
���
���
1.2

V = 1.00

����R/
a�#�-YLX\LUJ`�����4

/
a

��R£
����£
���£

���R£

4LHZ\YLTLU[
range 

Zr

:PNUHS�SL]LS� [VYT
s ]

3.0
4.0
4.0
1.8

1.00 < V
�������

����T
�#�=

 < 1.00
1.0
1.0
1.0
1.0

1.0
1.1
1.0
1.0

����T
�#�=

�������T
1.5
1.5
1.5
1.0

����T
�#�=

�������T
1.8
1.5
1.2
1.0

����T
���=

�������T
5.0
4.5
4.0
1.0

V = 1.00

��4
/
a�#�-YLX\LUJ`�����4

/
a

��R£
����£
���£

���R£

4LHZ\YLTLU[
range 

Zr

:PNUHS�SL]LS� [VYT
s ]

1.2
3.0
4.0
1.2

1.00 < V
�������

����T
�#�=

 < 1.00
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0

����T
�#�=

�������T
1.0
1.0
1.2
1.0

����T
�#�=

�������T
1.0
1.0
1.0
1.0

����T
���=

�������T
1.5
1.5
2.0
1.0

V = 1.00

��4
/
a�#�-YLX\LUJ`������4

/
a

��R£
����£
���£

4LHZ\YLTLU[
range 

Zr

:PNUHS�SL]LS� [VYT
s ]

2.0
2.0
1.0

1.00 < V
�������

����T
�#�=

 < 1.00
1.0
1.0
1.0

1.0
1.0
1.0

����T
�#�=

�������T
1.0
1.0
1.0

����T
�#�=

�������T
1.0
1.0
1.0

����T
���=

�������T
1.0
1.5
1.0

V = 1.00

4
LHZ\YLT

LU[
range Zr

4
LHZ\YLT

LU[�MYLX\LUJ`� [H
z ]

5.0
1.0
0.2
0.1
0.3
0.5

2.0
0.2
0.1
0.1
0.3
0.5

(G
-PH

 contunued )

4
LHZ\YLT

LU[�
range

���T
= YT

Z�[V���=YT
Z (�ò�ò��ZLX\LUJe ), 7 VYT

Z��HUK�
AU

TO
 (76

9;��HUK�76
9;��JHU�IL�ZL[�PUKP]PK\HSSy. )

� 4
LHZ\YLT

LU[�YHUNL�HUK�T
H_��T

LHZ\YLT
LU[�PUW\[�]VS[HNL

M
easured Signal C

ontrol Section

M
easurem

ent Accuracy

��4
£

����R£
���R£
��R£
����£
���£

 ���R£
��

 ��R£
��

 �R£
��

 ���£
��

5
V�SPT

P[H[PVU
�����£

4
LHZ\YLT

LU[
range Z r

4
LHZ\YHISL
range

���T
=

���T
=

���T
=

����T
=

����T
=

����T
=

����T
=

����T
=

�����T
=

�����T
=

����T
=

1 V
2 V
5 V

7 V, AU
TO

�����T
=

�����=
±3.1 V
±7.8 V
±11 V

4
LHZ\YLT

LU[
range 
[YT

s]

4
H_PT

\T
�

T
LHZ\YLT

LU[
PUW\[�]VS[HNL

4
LHZ\YLT

LU[
range 
[YT

s]

4
H_PT

\T
�

T
LHZ\YLT

LU[
PUW\[�]VS[HNL

��4
£
�[V����4

£
����R£�[V�����4

£
���R£

�[V�����R£
��R£

�[V����R£
 �£

�[V�����R£
��£

�[V����£

9LJVT
T
LUKLK

range

9LT
HYR!�

–;OL�T
LHZ\YLT

LU[�HJJ\YHJ`�^
OLU�(

Z�L_JLLKZ����
�PZ�H�Z\WWSLT

LU[HY`�]HS\L��
– ,_JS\KPUN�[OL�OPNOLZ[�HUK�SV^

LZ[�T
LHZ\YLT

LU[�YHUNLZ�[OH[�JHU�IL�\ZLK�
^
P[O�[OH[�MYLX\LUJ`��[OL�T

LHZ\YLT
LU[�HJJ\YHJ`�MVY�H�T

LHZ\YLK�]HS\L�
ZT

HSSLY�[OHU�OHSM�[OL�SV^
LY�SPT

P[�VM�LHJO�YLJVT
T
LUKLK�T

LHZ\YLT
LU[�YHUNL�

VY�SHYNLY�[OHU�[^
PJL�[OL�\WWLY�SPT

P[�PZ�H�Z\WWSLT
LU[HY`�]HS\L�

–>
OLU�[OL�T

LHZ\YLT
LU[�ZPNUHS�HT

WSP[\KL�ZL[[PUN�PZ�SLZZ�[OHU�����T
=YT

Z��[OL�
T
LHZ\YLT

LU[�HJJ\YHJ`�PZ�UV[�N\HYHU[LLK�
–>

OLU�[OL�ZPNUHS�SL]LS�PZ�ZL[�HZ�H�J\YYLU[��YLMLY�[V�2
V�VM�[OL�]HS\L�JHSJ\SH[LK�I`�

T
LHZ\YLT

LU[�ZPNUHS�HT
WSP[\KL�ZL[[PUN� [A

YT
s ]�í����HZ�[OL�ZPNUHS�SL]LS� [VYT

s ].
,_HT

WSe ) >
OLU�[OL�T

LHZ\YLT
LU[�ZPNUHS�HT

WSP[\KL�ZL[[PUN�PZ�����T
(
YT

Z, 
YLMLY�[V�2

V of 2.1×10
ò��í����$��� �T

� [VYT
s ].

K
B: D

C
 bias coefficient [%

]
–>

OLU�[OL�UVYT
HS�+*

�IPHZ�ZL[[PUN�PZ������=��2
B = 0%

.
–The K

B [%
]�^

OLU�[OL�UVYT
HS�+

*
�IPHZ�PZ�V\[W\[�MYVT

�[OL�MYVU[�WHULS�
H
*
<
9/6

:*
�PZ�HZ�ZOV^

U�PU�[OL�[HISL�ILSV^
��;OPZ�PZ�JVT

T
VU�MVY�[OL�]VS[HNL�

ZL[[PUN�HUK�J\YYLU[�ZL[[PUN�

–The K
B [%

]�^
OLU�[OL�/

=�+*
�IPHZ�PZ�LUHISLK�PZ�HZ�ZOV^

U�PU�[OL�[HISL�ILSV
�̂

-YLX\LUJ`�
JOHYHJ[LYPZ[PJZ

�����K)�VY�SLZZ� (100 kH
z or less )

�����K)�VY�SLZZ� (1 M
H

z or less )
�����K)�VY�SLZZ� (15 M

H
z or less )

�����K)�VY�SLZZ� (30 M
H

z or less )
�����K)�VY�SLZZ� (���4

/
a�VY�SLZs )

��R/a�YLMLYLUJL�����T
=YT

Z�[V���=YT
Z��\ZL�UVYT

HS�+*�IPHZ��
+*�IPHZ�ZL[[PUN���=�����£

�SVHK
+PZ[VY[PVU

0.2%
 or less 

(UV�SVHK�^OLU�����R/a�VY�SLZZ��)>
����R/a��HUK���=YT

Z�V\[W\[ )
76

9;����76
9;����6

--
(3*

��R£
����£
���£

��4
£

����R£
���R£

M�����R
��R�#�M������R

ܵ2.0
0.2
0.1
0.3
0.5

���R�#�M������4

4
LHZ\YLT

LU[
range Z r

4
LHZ\YLT

LU[�MYLX\LUJ`� [H
z ]

2.0
0.5
0.2
0.2
0.5
0.5

��R£
����£
���£

��4
£

����R£
���R£

��R���M�#����R
ܵ2.0
0.2
0.2
0.5
0.5

���R�#�M������4

4
LHZ\YLT

LU[�ZPNUHS�HT
WSP[\KL

:L[[PUN�YHUNL
��[V�   �.

= YT
Z　

3PT
P[LK�[V� (��[V���0 ) × |K

| VYT
Z�I`�2

9LZVS\[PVU!���KPNP[Z�VY����ɤ=YT
Z� (K=1 )��^OPJOL]LY�PZ�[OL�SHYNLZ[

(JJ\YHJ`!�������K)�VY�SLZZ� (��R/
a�����T

=YT
Z�[V�����=YT

Z, 
no loaK )

K
7��7HP

SHUDWXUH�GHSHQGHQW�FRHIILFLHQW

k��7HP
SHUDWXUH�FRHIILFLHQW

1+
k× (1�ò; )

1
1+

k× (;ò�8 )

0 to����
����to����
����to����

K
T

(T
IPLU[�[LT

WLYH[\YL�T [á*
]

4
LHZ\YLT

LU[
range Z r

4
LHZ\YLT

LU[�MYLX\LUJ`� [H
z ]

0.04
0.05
0.05
����
0.08
0.03

��R£
����£
���£

��4
£

����R£
���R£

 f < 30 k
ܵ0.04

0.04
0.04
0.05
0.02

���R���M�����4
ܵܵ0.04
����
0.04
0.02

��4
�#�M�����4

ܵܵܵܵ0.08
ܵ

��4
�#�M������4
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12

Inter-range accuracy
M

easurem
ent

range [rm
s ]

0.24%
0.02 dB

0.12°

1.20%
0.10 dB

0.60°
0.35%

0.03 dB
0.18°

1.40%
0.12 dB

0.72°

0.35%
0.03 dB

0.18°

7 V
5 V
2 V
1 V

500 m
V

200 m
V

100 m
V

50 m
V

20 m
V

10 m
V

M�����4
��4

�#�M������4
���4

�#�M������4
M

easurem
ent frequency [H

z ]
0
HDVXUHP

HQW�$FFXUDF\�RI�0
HDVXUHP

HQW�3DUDP
HWHUV�2

WKHU�7KDQ�=�DQG�͉
4
LHZ\YLT

LU[�4
VKLZ!�04

7+ò,?;��04
7+ò�;�HUK�04

7+ò�;
C

alculate the m
easurem

ent accuracy from
 the im

pedance m
easurem

ent accuracy as 
follow

s .
/
LYL��8

?�PZ�[OL�T
LHZ\YLT

LU[�]HS\L�VM�8
��+

?�PZ�[OL�T
LHZ\YLT

LU[�]HS\L�VM�+��HUK�ʿ
? is 

[OL�T
LHZ\YLT

LU[�]HS\L�VM�ʿ��0[�PZ�HSZV�HJJLW[HISL�[V�JHSJ\SH[L�[OL�ʿ
? used for the 

HJJ\YHJ`�JHSJ\SH[PVU�I`�LP[OLY� ( ���ò�[HU
ò�|1/8

? |) or ( ���ò�[HU
ò�|D

? |).

|Y
|� ʼS� ɤ

S
±A

Z [%
]

±A
Z [%

] (|8
? |����0 )� ±A

Z/ZPUʿ
? [%

] (|8
? | < 10 )

±A
Z [%

] (|D
? |�����1 )� ±A

Z/ZPUʿ
? [%

] (|D
? | > 0.1 )

±A
Z [%

] (|8
? |�����1 )� ±A

Z/JVZʿ
? [%

] (|8
? | > 0.1 )

Param
eter

M
easurem

ent accuracy (supplem
entary value )

L
P� L

S� ?� ʼŚ� ɤ
Ś

C
P� C

S� B

± (P
Z [° ] / 57.3 ) (|D

? | ����1 )
;OL�T

LHZ\YLT
LU[�HJJ\YHJ`�VM�+�PZ�[OL�HJ[\HS�]HS\L�HUK�

not the %
 value.

D

R
P� R

S� .� ʼŚ´ ɤ
Ś´

�8
x 2×P

e / (�ò |8
? |×P

e ) (|8
? |������VY� |8

? |×P
e�����1 )

/
LYL��WOHZL�HUNSL�LYYVY�7

e [rad ] = P
Z [° ] / 57.3.

;OL�T
LHZ\YLT

LU[�HJJ\YHJ`�VM�8
�PZ�[OL�HJ[\HS�]HS\L�HUK�

not the %
 value.

8

0
HDVXUHP

HQW�$FFXUDF\�RI�0
HDVXUHP

HQW�3DUDP
HWHUV�2

WKHU�7KDQ�*
DLQ�DQG�͉

4
LHZ\YLT

LU[�4
VKLZ!�.

ò7/
Calculate the m

easurem
ent accuracy from

 the phase m
easurem

ent accuracy as follows.
/LYL��7

G is the m
easurem

ent accuracy [° ]�VM�ʿ�

Param
eter

M
easurem

ent accuracy (supplem
entary value )

/
LYL��(7;�PZ�[OL�HWLY[\YL�MYLX\LUJ`�

(∆f [H
z ])��HUK�PZ�HWLY[\YL�ZL[[PUN *

1 × sw
eep 

m
easurem

ent frequency interval.
G

D
P

G

360×(7;
±

[s ]

*1: “Aperture setting” is a param
eter that is set in this instrum

ent for group delay (G
D

)
m

easurem
ent.

;OL�T
LHZ\YLT

LU[�HJJ\YHJ`�PU�[OL�“ܵ
” colum

n is not guaranteed.

,0
3'

Ě�7

Basic accuracy: ±0.32%

Im
pedance m

easurem
ent accuracy

Accuracy of |Z |: ±A
Z [%

]　
　

A
Z ＝

 {(A+
B
×U+

K
Z+

K
Y )×K

V+
K

B }×K
;

(JJ\YHJ`�VM�WOHZL�HUNSL�ʿ�VM�PT
WLKHUJL!��7

Z [° ]　
　

P
Z ＝

 0.573×A
Z

9LT
HYR!�;OL�T

LHZ\YLT
LU[�HJJ\YHJ`�^OLU�(

Z exceeds 10%
 is a supplem

entary value.

M
easurem

ent tim
e setting is larger than (200 m

s or (20/m
easurem

ent frequency [Hz ]) s ) or m
ore.

,ach param
eter value in the expression of A

Z and P
Z�PZ�SPZ[LK�ILSV

�̂�
;OL�T

LHUPUN�VM�[OL�Z`T
IVS�\ZLK�^

OLU�JHSJ\SH[PUN�LHJO�WHYHT
L[LY�PZ�ZOV^

U�ILSV
�̂

Zr: M
easurem

ent range [£
]　

Z
?: M

easurem
ent value [£

] of m
agnitude of im

pedance |Z |

;OL�JVUKP[PVUZ�HYL�[OH[����±���*
��VWLU�HUK�ZOVY[�JVYYLJ[PVU�^

HZ�WLYMVYT
LK�HM[LY�

w
arm

ing up for at least 30 m
inutes.

4
LHZ\YHISL�YHUNL!�

Approxim
ate range in which 

m
easurem

ent and display are 
WVZZPISL� (supplem

entary value ).

Recom
m

ended range: 
O

perating range in which 
m

easurem
ent accuracy is high.

��R£

Measurement
range 

Zr

0.20
0.15

1.00
2.00

ܵܵ

����£
0.30
0.03

1.00
0.15

3.00
0.30

���£
0.20
0.40

1.50
1.00

ܵܵ

��£
0.40
3.00

0.30
0.35
0.30
0.02
0.20
0.30
0.20
3.00

0.30
0.15
0.30
0.02
0.20
0.20
0.20
2.00

0.30
0.60
0.30
0.02
0.20
0.30
0.40
2.50

ܵܵ
ܵܵ

2 m
 < f 

����R

M
easurem

ent frequency [H
z ]

1 k < f 
< 30 k

���R���M�
������R

100 k < f 
����4

1 M
 < f 

�����4
10 M

 < f 
�����4

��R£
����£
���£
��£

N
o lim

itation
������£
�����£
������£

M
easurem

ent
range Z

r
4
LHZ\YHISL
range

 ��£
�[V����R£

 �£
�[V�����£

�� �£
�[V����£

��� �£
�[V���£

Recom
m

ended
range

U
: Ratio coefficient

��R£
Z
?/Zr (OV^

L]LY������^
OLU�A

?/Zr < 0.1 )
Z r

U

6
[OLY�[OHU���R£

Zr/Z
? (OV^

L]LY����^
OLU�Ar/Z

? < 1 )

���R/
a���-YLX\LUJ`�����4

/
a

,0
3'

Ě(;T/*
Ě3+

U
pper: Im

pedance Z (04
7+ò,?; ); M

iddle: G
ain (.

ò7H
); Low

er: Phase
Basic accuracy

M
easurem

ent accuracy!�9LSH[P]L�HJJ\YHJ`���*
HSPIYH[PVU�HJJ\YHJ`

Relative accuracy: ± (IHZPJ�HJJ\YHJ`���K`UHT
PJ�HJJ\YHJ`���PU[LY�YHUNL�HJJ\YHJy )

C
alibration accuracy: Accuracy of external equipm

ent connected to this 
PUZ[Y\T

LU[��Z\JO�HZ�H�ZO\U[�YLZPZ[HUJL��WYVIL��VY�JHSPIYH[PVU�Z[HUKHYK

M
easurem

ent
range [rm

s ]

0.12%
0.01 dB

0.06°
1.20 %
0.10 dB

0.60°

0.35%
0.03 dB

0.18°

7 V:
100 m

V
0.24%
0.02 dB

0.12°

50 m
V

:
10 m

V

M
easurem

ent frequency [H
z ]

���4
�#�M������4

��4
�#�M������4

M�����4

��R£
����£
���£
��£

M
easurem

ent
range 

Zr

1.5
1.0

1.1

Signal level [Vrm
s ]

1.0
2.5

1.6
1.0

1.1
1.0

2.2
1.5

1.0
1.0

1.0
2.0

1.2
1.0

1.0
1.0

1.2

1.00 < V
�������

800 m
 < V

�������
500 m

 < V
�������T

300 m
 < V

�������T
����T

���=
�������T

-YLX\LUJ`�#����R/
a

��R£
����£
���£
��£

M
easurem

ent
range 

Zr
1.2

Signal level [Vrm
s ]

1.0
3.0

1.3
1.0

2.2
1.0

1.0
1.5

1.0
1.0

1.2

1.00 < V
�������

300 m
 < V

�������
����T

���=
�������T

;OL�JVUKP[PVUZ�HYL�[OH[�HT
IPLU[�[LT

WLYH[\YL�VM���[V������*
��^

P[OPU����OV\YZ�
ZPUJL�ZLSM�JHSPIYH[PVU�^

HZ�WLYMVYT
LK�HM[LY�^

HYT
PUN�\W�MVY�H[�SLHZ[����T

PU\[LZ��
HUK�HT

IPLU[�[LT
WLYH[\YL�]HYPH[PVUZ�HYL�^

P[OPU�����*
�HM[LY�ZLSM�JHSPIYH[PVU��

+<
;�KYP]L�HT

WSPMPLY�NHPU�ZL[[PUN�2�$������HUK�PUW\[�^
LPNO[PUN�MHJ[VY�PZ�����MVY�

IV[O�76
9;��HUK�76

9;��

��4
/
a�#�-YLX\LUJ`

��R£
����£
���£

M
easurem

ent
range 

Zr

1.5
1.0

1.1

Signal level [Vrm
s ]

1.0
1.1

1.6
1.0

1.1
1.0

1.2
1.5

1.0
1.0

1.0
1.0

1.00 < V
�������

800 m
 < V

�������
500 m

 < V
�������T

300 m
 < V

�������T
����T

���=
�������T

M�����R/
a

M������4
/
a

0.0
0 V

-YLX\LUJ`�YHUNL
UVYT

HS�+*
�IPHZ

1 kH
z < f

0.0
1.00
����=

0.05

K
Z: Residual im

pedance coefficient [%
]

M�������R/
a

0.02/Z
? [£

]
-YLX\LUJ`�YHUNL

K
Z [%

]

����R/
a�#�M������4

/
a

f [kH
z ]×2×10

ò4/Z
? [£

]

K
Y: Residual adm

ittancee coefficient [%
]

f < 30 kH
z

Z
? [£

]/ (1×10
6)

-YLX\LUJ`�YHUNL
K

Y [%
]

���R/
a���M�����4

/
a

f [kH
z ]×Z

? [£
]/ (3×10

6)
��4

/
a�#�M������4

/
a

f [kH
z ]×Z

? [£
]/ (2×10

6)

K
V: Signal level coefficient

–>
OLU�[OL�ZPNUHS�SL]LS�PZ�SLZZ�[OHU�����T

=��[OL�T
LHZ\YLT

LU[�HJJ\YHJ`�PZ�UV[�
guaranteed.

– >
OLU�[OL�ZPNUHS�SL]LS�PZ�ZL[�HZ�H�J\YYLU[��YLMLY�[V�2]�VM�[OL�]HS\L�JHSJ\SH[LK�I`�

m
easurem

ent signal am
plitude setting [A

rm
s ] × 50 as the signal level [Vrm

s ].

K
B: D

C
 bias coefficient [%

]
–>

OLU�[OL�/
=�+*

�IPHZ�PZ�LUHISLK��2
B = 0.1%

.
–;OL�2

B [%
]�^

OLU�[OL�UVYT
HS�+

*
�IPHZ�PZ�V\[W\[�MYVT

�[OL�MYVU[�WHULS�76
9;��

PZ�HZ�ZOV^
U�PU�[OL�[HISL�ILSV^

��;OPZ�PZ�JVT
T
VU�MVY�[OL�]VS[HNL�ZL[[PUN�HUK�

current setting.

K
T: Tem

perature-dependent coefficient

1+
0.03× (1�ò; )

1
1+

0.03× (;ò28 )

10 M
H

z < f
1+

0.04× (1�ò; )
1

1+
0.04× (;ò28 )

0 to +18
+18 to +28
+28 to +40

K
;

(T
IPLU[�[LT

WLYH[\YL�
; [áC

]

C
onditions: 

�Largest or m
ore of m

easurem
ent tim

e setting 100 m
s and (10 ÷ m

easurem
ent frequency [Hz ]) s 

�M
easurem

ent range of 10 m
Vrm

s to 7 Vrm
s 

�Both ports have the sam
e m

easurem
ent range. 

�;OL�A��NHPU�HUK�WOHZL�LYYVYZ�^OLU�M\SS�ZJHSL�ZPNUHS� (m
ax. 3 Vrm

s ) input of them
easurem

ent range.

D
ynam

ic accuracy
M

easurem
ent

range [rm
s ]

0.24%
0.02 dB

0.12°

0.35%
0.03 dB

0.18°

1.20%
0.10 dB

0.60°

7 V:
100 m

V
1.20%
0.10 dB

0.60°

50 m
V

:
10 m

V

M
easurem

ent frequency [H
z ]

���4
�#�M������4

��4
�#�M������4

M�����4

C
onditions: 

�Largest or m
ore of m

easurem
ent tim

e setting 100 m
s and (10 ÷ m

easurem
ent frequency [Hz ]) s 

�M
easurem

ent range of 10 m
Vrm

s to 7 Vrm
s 

�Both ports have the sam
e m

easurem
ent range. 

�;OL�A��NHPU�HUK�WOHZL�]HYPH[PVU�MVY�^OLU�[OL�ZPNUHS�SL]LS�JOHUNLZ�MYVT
�M\SS�ZJHSL� (m

ax. 3 Vrm
s ) 

of m
easurem

ent range to 3/����;OL�PUW\[�ZPNUHS�PZ��!��VY��!����IL[^LLU�WVY[�

C
onditions: 

�Largest or m
ore of m

easurem
ent tim

e setting 100 m
s and (10 ÷ m

easurem
ent frequency [Hz ]) s

�M
easurem

ent range of 10 m
Vrm

s to 7 Vrm
s 

�A��NHPU�HUK�WOHZL�LYYVYZ�^OLU�KPMMLYLUJL�VM�[OL�T
LHZ\YLT

LU[�YHUNLZ�VM�IV[O�WVY[�PZ�VUL�HUK�[OL�
PUW\[�ZPNUHS�SL]LSZ�HYL�[OL�ZHT

L�MVY�IV[O�WVY[Z� (full scale level of sm
allest m

easurem
ent YHUNL��

m
ax. 3 V

rm
s ).

A (upper row
): Basic coefficient [%

]
B (low

er row
): Proportional coefficient [%

]

10

100 1k

10k

100k

1M

10M

100M

1
10

100
1k

10k
100k

1M
10M

100M

Impedance (£ )

-YLX\LUJ`� (H
z )

10%
10%

0.5%
0.5%
1.0%
1.0%

100m
10m

1m

1

100m
��ɤ

�ɤ

0.1%
0.1%

0.08%
0.08%

5.0%
5.0%

1
10

100
1k

10k
100k

1M
10M

100M
100m

10m
1m

��ɤ
�ɤ

-YLX\LUJ`� (H
z )

1 10

100 1k

10k

100k

Impedance (£ )100m

10%
10%

0.5%
0.5%
1.0%
1.0%
5.0%
5.0%

M
easurem

ent accuracy

IM
PD

-3T
9LMLYLUJL�]HS\LZ�ILSV^

�
��T

/
a�HUK�HIV]L���4

/
a

(
)

,0
3'

��7
9LMLYLUJL�]HS\LZ�ILSV^

�
2 m

H
z

(
)

(ES) Equipements Scientifiques SA - Département Tests & Mesures - 127 rue de Buzenval BP 26 - 92380 Garches 
Tél. 01 47 95 99 45 - Fax. 01 47 01 16 22 - e-mail: tem@es-france.com - Site Web: www.es-france.com
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14

Display unit
8.4-inch color TFT-LC

D (SVG
A

) w
ith touch panel

G
raphs

Bode plot, N
yquist plot, C

ole-cole plot
G

raph display styles
SIN

G
LE: O

ne graph is displayed on the LC
D.

SPLIT: Tw
o graphs are displayed, one above the other.

G
raph traces

9 traces of m
easurem

ent data (M
EAS

) and reference 
data (REF   1 to 8 )

Auto scaling
This function autom

atically optim
izes the graph display 

scale. (on or off )
M

arker display
M

arkers are displayed on a graph, and the data at a 
m

arker position is displayed as a num
erical value.

M
arker search 

function
Search item

s

M
ax, M

in: Search for the m
axim

um
 and m

inim
um

 values.
Peak, Bottom

: Search for the peak (m
axim

al ) and 
bottom

 (m
inim

al ) values.
N

ext Peak: Search for the next peak.
N

ext Bottom
: Search for the next bottom

.
Prev Peak: Search for the previous peak.
Prev Bottom

: Search for the previous bottom
.

Value: Search for the m
arker value.

⊿
Value: Search for the difference betw

een 
the reference m

arker and search m
arker values.

X Value: Search for the sw
eep param

eter.
BW

1: Display the passband gain and cutoff frequency.
BW

2: Display the center frequency and pass bandw
idth.

BW
3: Display the notch frequency and notch bandw

idth.
*A search can be perform

ed autom
atically at the end 

of sw
eep m

easurem
ent.

G
raph axis setting

The X, Y1, and Y2 axis can each be set to Lin/Log 
individually.

Pow
er input

Voltage: AC 100 V to 230 V ±10 %
, however 250 V or less

Frequency: 50 Hz/60 Hz ±2 Hz, 
Power consum

ption: M
ax. 100 VA

O
vervoltage category II

Environm
ental 

conditions
O

peration 0 to +40 °C, 5 to 85%
 RH

(However, absolute hum
idity 1 to 25 g/m

3, no condensation )
External dim

ensions
430 (W

) × 177 (H
) × 350 (D

) m
m

 (excluding protruding parts )
W

eight
Approx. 7.0 kg

RoH
S Directive

Directive 2011/65/EU
W

arm
-up tim

e
At least 30 m

inutes
C

alibration cycle
1 year

Accessories
Instruction M

anual (Basics, Advanced and Rem
ote Control ), 

Power cord set (with 3-pin plug, 2 m
) × 1, 

*(30)9(;065�)6?�í��������£�9,:0:;69�í��

Measurement conditions
32 sets (per m

easurem
ent m

ode )
M

easurem
ent data 

(M
EAS

)
Data from

 sw
eep m

easurem
ent

U
p to 32 sets of data can be saved to the internal 

storage of this instrum
ent.

Reference data 
(REF )

Data (up to 8 sets ) that can be displayed on a graph 
together with m

easurem
ent data (M

EAS )
This can be m

easurem
ent data or data copied from

 a USB
m

em
ory device. The display can be turned on or off.

Error correction 
data

O
pen correction, short correction, load correction, open 

correction at port extension tip, short correction at port 
extension tip, load correction at port extension tip, 
equalizing (each 32 sets )

M
edia

U
SB m

em
ory device

C
onnector

Front panel, U
SB-A connector

File system
FAT

File form
at

C
SV form

at

Saved item
s

Setting conditions, m
easurem

ent data (M
EAS

) and 
reference data (REF 1 to 8 ), equivalent circuit estim

ation 
results, piezoelectric constant calculation results, and 
m

arker inform
ation

Screen capture 
function

A screen capture of the LC
D screen can be saved to a 

U
SB m

em
ory device.

Interface
G

PIB: Standards conform
ance; IEEE488.1 and IEEE488.2

U
SB: U

SB 2.0 H
igh Speed

LAN
: 10/100 Base-T

9:ò���!�)H\K�YH[L��������[V��������IWZ
External m

onitor
For connecting a projector or external m

onitor, etc.
C

onnector: VG
A connector (m

ini D-sub 15-pin, fem
ale )

Signal: 800×600 dot (SVG
A ), analog RG

B com
ponent 

video signal
Reference clock 
input

Frequency: W
ithin 10 M

H
z ±100 ppm

Input w
aveform

: Sinusoidal or square
Input voltage: 0.5 V WòW to 5 VWòW
0UW\[�PT

WLKHUJL!�����£
� (nom

inal value ), AC
 coupling

Reference clock 
output

Frequency: 10 M
H

z ±10 ppm
 (w

hen using internal 
reference clock )

O
utput w

aveform
: 1 VWòp/���£

��ZX\HYL�^
H]LMVYT

O
utput im

pedance :����£
� (nom

inal value ), AC
 coupling

H
andler interface

(This can be used in M
easurem

ent m
odes IM

PD-EXT, 
IM

PD-3T and IM
PD-2T. )

All I/O signals are optically isolated (withstand voltage ±42 V )
Input signal: Trigger, setting condition file num

ber
O

utput signal: Sorting results BIN
1 to BIN

14
Expansion connector

AU
X connector

(Error correction 
function contunued )

Slope com
pensation: <04

7+ò,?T >
This function perform

s analysis that is unaffected 
by the D

C
 level for signals that have a com

posited 
D

C
 level that varies linearly over tim

e. It is used 
w

hen m
easuring the im

pedance of batteries during 
charging and discharging.

Equalizing: <.
ò7H

>
This function acquires the characteristics of only 
the EU

T by m
easuring the frequency characteris-

tics of the m
easurem

ent system
 (sensors, cables, 

etc. ) in advance and then elim
inating the error com

-
ponents of the m

easurem
ent system

 w
hen actual 

m
easurem

ents are taken later.
Self-calibration: <04

7+ò,?;�HUK�.
ò7H

>
This function m

easures and corrects the m
easure-

m
ent errors that arise w

ithin this instrum
ent itself.

Error correction 
function

<04
7+ò,?;��04

7+ò�;�HUK�04
7+ò�T >

O
pen correction: C

orrects the stray adm
ittance.

Short correction: C
orrects the residual im

pedance.
Load correction: Corrects the voltage-current conversion 

coefficient of the m
easurem

ent system
.

Load standard value: Standard values can be entered 
for up to 30 frequency points.

Port extension: C
orrects the error due to phase delay 

in cables for 2-term
inal m

easurem
ents.

C
haracteristic im

pedance: �����[V�   �£
��

setting resolution 3 digits
Electrical length: 0.000 to 999.999 m

, 
setting resolution 0.001 m

D
isplay Section

M
em

ory

External M
em

ory

External Input/O
utput Function

M
iscellaneous Specifications

M
easurem

ent tim
e 

setting
Setting of tim

e required for one m
easurem

ent (in the case 
of sw

eep m
easurem

ent, the setting of the m
easurem

ent 
tim

e of not the entire sweep but of each point ).
M

easurem
ent results are averaged w

ithin the range not 
exceeding the set tim

e and the influence of noise is 
reduced.
Setting range; 0 m

s to 9,990 s
Setting resolution: 3 digits or 0.1 m

s, whichever is the largest
M

easurem
ent delay 

function
This function delays the start of m

easurem
ent after 

the sw
eep param

eters are changed.
Setting range: 0 to 9,990 s
Setting resolution: 3 digits or 0.1 m

s, whichever is the largest

M
easurem

ent start 
delay function

This function delays the start of m
easurem

ent only w
hen 

sweeping starts.
Setting range 0 to 9,990 s or M

ANual
Setting resolution: 3 digits or 0.1 m

s, whichever is the largest

Autom
atic 

high density sw
eep 

(slow
 sw

eep )

W
hen there is a sudden change in the m

easurem
ent data 

during frequency sw
eep m

easurem
ent, this function 

perform
s m

easurem
ent by autom

atically increasing the 
frequency sw

eep density in the regions before and after 
that point. 
<04

7+ò,?;��04
7+ò�;�HUK�04

7+ò�T >
A!���H�[V�   �.£��ZL[[PUN�YLZVS\[PVU���KPNP[Z�VY���H£��

whichever is the largest
Y: 1 a to 999 GS, setting resolution 3 digits or 1 aS, 

whichever is the largest
ʿ!�������[V��� �   ���ZL[[PUN�YLZVS\[PVU�������

<.
ò7H

>
Gain: Linear 1 a to 999 G, setting resolution 3 digits or 1 a, 

whichever is the largest
Log 0.001 to 999.999 dB, setting resolution 0.001 dB

ʿ!�������[V��� �   ���ZL[[PUN�YLZVS\[PVU�������  
Sequence 
m

easurem
ent 

function

This function perform
s m

easurem
ents according to 

the contents of setting m
em

ory (condition file ).
U

P SW
EEP: The first up sw

eep is perform
ed over the 

sw
eep range set in condition file num

ber 1, the 
next up sw

eep is perform
ed over the range set in 

condition file num
ber 2, and so on continuously up 

to the upper lim
it condition file num

ber. 
DO

W
N

 SW
EEP:  The first dow

n sw
eep is perform

ed over 
the range set in the upper lim

it condition file num
ber, 

the next dow
n sw

eep is perform
ed over the range set 

in the next condition file num
ber dow

n (upper lim
it 

condition file num
ber m

inus 1 ), and so on continuously 
down to condition file num

ber 1.
U

pper lim
it condition file num

ber: 1 to 32
Setting resolution: 1

Equivalent circuit 
estim

ation function
Estim

ate each constant of the equivalent circuits from
 

the frequency sw
eep m

easurem
ent results. 

(04
7+ò,?;��04

7+ò�;�HUK�04
7+ò�T )

Resonant frequency 
tracking function

This function autom
atically keeps the m

easurem
ent 

frequency tracked to the resonance frequency of the DUT.

Piezoelectric constant 
calculation function

C
alculates the piezoelectric related constants from

 
the frequency sw

eep m
easurem

ent results.
Piezoelectric constant calculation: 

C
alculates the piezoelectric constants,piezoelectric 

param
eters, resonant frequency, etc. 

Sim
ulation: C

alculates and displays the adm
ittance 

characteristics from
 the piezoelectric param

eters.
(04

7+ò,?;��04
7+ò�;�HUK�04

7+ò�T )
C

om
parator

Discharge protection

SPO
T: m

easurem
ent results M

ax. 14 bins
SW

EEP: m
easurem

ent results upper lim
it and low

er 
lim

it com
parison

N
um

ber of com
parison settings: 1 to 20

Protection tolerance: 2 J or less (voltage is 100 V or less )

M
easurem

ent Processing Section

C
ALIBRATIO

N
 BO

X
����£

�9,:0:;6
9

N
ote: available as option

177

430
350

D
im

ensions

unit : m
m

C
hip test fixture

ZM
2394

Chip com
ponent test leads

ZM
2366

Chip com
ponent test leads

2326A

4 term
inal alligator clip 

test leads: 2324
3-term

inal alligator clip 
test leads: ZM

2391

C
hip test fixture

ZM
2393

K
elvin clip test leads 

2325A
L, 2325A

M

2325AL (standard clip)

2325AM
 

(sm
all clip)

C
hip test fixture

ZM
2394H

Test fixture
ZM

2363

Test fixture/test leads
G

eneral-purpose com
ponents

Stable m
easurem

ent for various shapes of DU
T

Lead com
ponents

M
easuring sim

ply by 
inserting the sam

ple 
lead.

C
hip com

ponents
M

easuring surface m
ount com

ponents w
ith 2-term

inal or 4-term
inal connection

M
easurem

ent frequency: � 2 M
Hz

Supported com
ponent size: 

0603 (0.3m
m

 thick ) to 14 m
m

 (square )

M
easurem

ent frequency: � 36 M
Hz

Supported com
ponent size: 

0603 (0.3m
m

 thick ) to 14 m
m

 (square )

M
easurem

ent frequency: 
� 100 kH

z
M

easurem
ent frequency: 

� 100 kH
z

M
easurem

ent frequency: 
� 20 kHz

K
elvin clip test leads: 

ZM
2392

M
easurem

ent frequency: 
� 20 kHz

M
easurem

ent frequency: 
� 10 M

Hz

M
easurem

ent frequency: � 1.2 M
Hz

Supported com
ponent size: 

1608 to 5750

M
easurem

ent frequency: � 10 M
Hz

Tip spacing: 1 to 8 m
m

 (typ. )
M

easurem
ent frequency: � 1.2 M

Hz
Tip spacing: 1 to 8 m

m
 (typ. )
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Frequency Response Analyzer FRA51615

Note:  The contents of this catalog are current as of Dec. 20th, 2019
 Products appearance and specificaitons are subject to change without notice.
 Before purchase contact us to confirm the latest specifications, price and delivery date.

Related Products

Option

Impedance measurement 
Open / Short / Load correction, Port extension

-YLX\LUJ`�YHUNL������ɤ/a�[V����4/a
Basic accuracy   Gain : ±0.01 dB, Phase : ±0.06° 
4H_PT\T�]VS[HNL�������=rms (���=�*(;�͹�����=�*(;�ͺ )
4LHZ\YLTLU[�ZWLLK�������Ts/point 
Dynamic Range   140 dB

LCR meter ZM series
A4����/A4����!�4LHZ\YLTLU[�MYLX\LUJ`�����T/a�[V�����4/a
A4����� !�4LHZ\YLTLU[�MYLX\LUJ`�����T/a�[V�����4/a
Basic accuracy   0.08%
4LHZ\YLTLU[�ZWLLK���MHZ[L[��TZ
4LHZ\YLTLU[�ZPNUHS�SL]LS�����T=rms�[V��=rms��ɤ(rms�[V����T(rms
*VUZ[HU[�]VS[HNL�HUK�JVUZ[HU[�J\YYLU[�TVKL��+*9�TLHZ\YLTLU[��
comparator, deviation,contact check, and data acquisition software

Model name Product name Note
���3$Ě���Ě����      ����£�9,:0:;69� -VY�THPU[LUHUJL
���3$Ě���Ě����      *(30)9(;065�)6?� -VY�THPU[LUHUJL
���3$Ě���Ě����      9(*2�46<5;�20;�(,0( ) 
���3$Ě���Ě����      9(*2�46<5;�20;�(JIS) 
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