2 NF

Impedance Analyzer

ZA57630

Basic accuracy +0.08 %
Measurement frequency 10 pHz to 36 MHz

For a broad range of impedance measurement requirements,
from electronic parts and semi-conductor devices to material and —

substance characteristics assessments.
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True Value

Measuring true characteristics.

Electronic parts, semi-conductor devices, materials,

batteries, and so much more.

Taking measurements under actual usage conditions.

NF Impedance Analyzer

Basic accuracy

+0.08 %

Measurement Impedance range

10 pQ to 100 GQ (Mode: IMPD-EXT)

[ DCbias |
~5V to +5 V/-40 V to +40 V (more than 1kHz)
~100 mA to +100 mA

Measurement time/point [ms]

Measurement parameter

Z,R, X, Y,G,B,Ls, Lp,Cs
Q,V, 1, es, es, es’, us, us’, us , FREQUENCY

Measurement time per 1 point

Measurement frequency

10 pHz to 36 MHz

Measurement signal amplitude

0.01 mVrms to 3 Vrms
0.1 pArms to 60 mArms

Measurement time

0.5 ms/point

, Cp, Rs, Rp, 6z, 0y, D, Dg, Dy,

4’?'

100

Frequency [Hz]

50 ms

10 ms

3ms

1ms

0ms

I

Measurement
time setting

High speed

measurement @i fastest

0.5ms/pointt

The fastest in the industry at 0.5 ms/point.

Reduce takt time. In addition, by increasing the
measurement time to be set, the measurement
results are averaged and the influence of noise is
reduced. The optimum measurement time can be
selected as required.

The industry standard from toda

4NF

ZA57630

Four measurement modes

EDANCE ANALYZER ZA57630

10pHz-3BMHZ IMP! \\\I\mz._.m<

Able to
handle a brog
HN—J@O of UC

©® IMPD-3T (Default measurement mode)
This mode provides high-accuracy measurements across a broad
range of frequencies. Test leads and test fixtures can be used to suit
test materials with a variety of different shapes.

Lcur / Hpor/  Hcur/
PORT2 Lpor PORT1 OSC PORT3
® 9 Q9 O
Test fixture

Measured test material

©® IMPD-EXT (Expanded measurement mode)

Allows external amplifiers, shunt resistors or other devices to be
connected. Allows measurements outside of the unit's specifications,
like applying high voltages or detecting small voltages/currents.

Lcur / Heor/  Hcur/
PORT2 Leor PORT1 OSC PORT3

Q O o)

I Vv

Current-voltage
conversion amplifier

Measured test material

Front panel
Measurement connectors

PORT 2

©® IMPD-2T (High-frequency measurement moc
This mode allows more stable measurements at high-frequency of
MHz or more. 2-terminal measurements using N connectors allows
stable measurements even when using long cables.

Lovr/ Heor/  Hour /
PORT2 Lror PORT1 OSC PORT3
O O O O Q

Measured test material

® G-PH(Gain/phase measurement mode)
This mode provides measurements of transmission characteristics of devi
like filters and amplifiers. Accurately measures the frequency response (g
phase) when applying a sweep signal to the measured circuit.

Lcur / Hpor/  Hcur /
PORT2 Leor PORT1 OSC PORT3

© O 9 9 O

Measured circuit

£\ UNKNOWN

PORT 1 0OSC

LCUR

IMPD-EXT/G-PH

o~
Q)
MAXE10V
Zn=1MQ

IMPD-3T

LPOT

®

HPOT
@ ® o« K IMPD-2T

MAXEIOV 42y
Zin=1MQ  Zout=50Q
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A diverse array of functions to suit any application!

Accurate assessments conducted under actual usage conditions.

Electronic parts and materials may indicate varying characteristics at different measurement frequencies or when different signal levels

are applied. To assess true characteristics,

frequency, AC amplitude and DC bias.

W SWEEP

important to take measurements under actual operating cond

ns by sweeping the

Frequency, AC amplitude, DC bias, zero span

® AC amplitude sweep

i1 Also capable of

oz
oaza| Tece | Acive | < SWEEP TEM

FREQUENCY

Sweep items

s

®FREQUENCY
®AC AMPLITUDE

el Bl LU L)

ZEROSPAN

g oDC BIAS
©ZERO-SPAN

At )

spot measurements

Ny z 3.719 38k
Measures a fixed frequency, AC
. 1 & 64.792°
amplitude and DC bias, and
displays the results as numerical = 53558 4w
values. Up to 6 items can be et 1.584 11
configured. v 1.018 45 vms

FREQUENCY | 10.000 000 000 00 MHz

TN T T e i tomoons
RESOLUTION
. P L 100 L0G)

360000000000 351_ «|»|alw cose

@ Frequency
sweep

1,000 000 00k

«iﬁ?ﬁiAm«sS

) 2@
10.00000 423019 M

! seasweep
oFF
SEQTRIGAER
AUTOl
SWEEP TEM

36000000 Mbiz|
SWEEP LOWER

o W L
gy b

seasveen

®DC bias o
p |6m®; el e

®Zero span

For measurements on
production lines

SEQTRIGGER
AuT
SWEEP EM

Takes measurements under fixed conditions without
changing frequency, AC amplitude or DC bias parameters,
to observe the change in characteristics over time
(horizontal axis: time)

W SETTING MEASUREMENT AND OTHER CONDITIONS = Settings intuitively on a single screen

@ Setting items (SETTING VIEW)

RSl 2t ) BPCM setup | MENU
1.000 000 00k 0.00

MEASURE MODE IMPD-3T
FREQUENCY 1.000 000 00 kHz Al
AMPLITUDE 1.00 Vrms ZUN)- 67 (LIN)
ALC OFF
DC BIAS 000V peEERiE
HV DC BIAS OFF FREQUENCY
ON/OFF SYNC ASYNC SWEEP UPPER
ON/OFF MODE QuIcK
FREQ CHNG MODE ASYNC LU0 D00 0000 2
EXTERNAL AMP GAIN 1 SWEEP LOWER
MEASURE TIME 0.00 sec B —
START DELAY TIME 0.00 sec
DELAY TIME 0.00 sec
SWEEP ITEM FREQUENCY

SETTING VIEW h
1st page « | » X |
SWEEP RESOLNTYPE LOG
RESOLUTION 100 (LOG)
SWEEP UPPER 100 kHz
SWEEP LOWER 10 Hz
SLOW SWEEP OFF
RESONANT TRACK OFF
CORRECTION 1
CORRECTION 2
10MHz REF INT

2ndpage € | ?”

@ Graph axis setting

Set with adjustment knob

mo.Q®®®®®®®®®® M L 4| » |a|w cLose

FREQUENCY (2]

1,000 000 00k

CeRe CeD CrQc s
v LN 8z(LIN)
Cos @D oo i

NGy

LR ra LR wa =
o. vz

&0 es” R
oo
e Dy Hs'ps” &

v FREGE;
lew
x x s
®Frequency
settings

Set using numerical keypad =~ s

DISPLAY MODE Y
36.00000000000E+06 = C Z(UIN) - Bz (U
SWEEP TEM
FREQUENCT]
SWEEP UPPER
f P n H m 26000000 _Miz|
SWEEP LOWER
7 8 9 e & Lt
SETTINGVIEW
4 5 6 4 »
SETTNGViEW
1 2 B
et | o
(] . -

Highly repeatable and accurate measurements.

B MEASUREMENT RANGE

B MARKER CONTROL

@ Auto range
Takes measurements by setting the optimal measurement
range automatically while monitoring measurement results.
This is effective when there are significant changes in
measurement data.

®Fixed range
The measurement range is fixed, which prevents discontinuity
(steps) in the measured value caused by changes in the range.

B MEASUREMENT DELAY FUNCTION

If sweep parameters such as frequency or AC amplitude are
changed while sweep is in progress, incorrect measurement results
can be generated due to transient response.

The time until measurements start after parameters are changed
can be delayed.

Two delay types are availabl
“Measurement delay”

and

“Measurement start delay

M AUTOMATIC HIGH DENSITY SWEEP

This function automatically raises the frequency density only for
sections where the measurement data changes suddenly during
frequency sweep measurements.

During resonance characteristic measurements of devices like
piezoelectric vibrators and crystal oscillators, this function is useful.

Corrections to causes of measurement errors,
for accurate assessments.

@ ERROR CORRECTION FUNCTION

Reads the measurement values for X, Y1 and Y2 shown on the gra
Up to 8 markers can be used.
® A Marker
Displays the difference from the standard marker (Marker
@ ATRKG Marker
Displays the difference in the same way as the differen
marker. When marker 1 is moved, it moves while keepi
the difference in the sweep value constant.
® Marker search function
Automatically searches points that match the setting conditic

Ersme K 10060 |

& Displays the marker value |

W SEQUENCE MEASUREMENT FUNCTIC

Multiple measurement conditions are set in advance, and t
function conducts measurements in order under those conditio
The sweep range can be split into segments, with measureme
taken under different conditions for each segment range.
Enables efficient measurements of multilayer ceramic capacit:
(MLCC), and other devices with characteristics that vary w
voltage.

@ GRAPH DISPLAY

To conduct accurate measurements, various measurement error
causes such as residual impedance and cable length must be
corrected properly.

@ Open correction
Reduces errors caused by residual admittance

@ Short correction
Reduces errors caused by residual impedance

@ Load correction
Corrects deviations from true values using samples with
known values as standard impedance

@ Port extension
Corrects phase errors due to transmission delay time when
using long cables

® Slope compensation
Removes the effect of potential fluctuation wave included in the
measurement signal. Effective for measurements of samples such
as batteries with potential changes due to charging and discharging

@ Equalizing
Measures the frequency characteristics of sensors, cables
and other externally connected measurement devices, and
corrects the amount of error of those measurement devices

@ Input weighting
Corrects the probe attenuation or pre-amp gain

@ Self-calibration Self-calibrates errors

@ SINGLE/SPLIT display
Select from “SINGLE” with one graph shown per screen,
“SPLIT” with two graphs shown top and bottom

@ Phase display control
+180° 0° to +360°, —360° to 0°, UNWRAP (continuous displa
360 ° shift, aperture (group delay characteristics)

@ Trace control
Allows overwriting of measurement data trace (MEAS) and uj
to 8 reference data traces (REF)

@ Auto store
After sweep measurement is completed, this function automati
copies the MEAS trace to the REF trace.

®SPLIT displa
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[ RESONANT FREQUENCY TRACKING FUNCTION

[5 PIEZOELECTRIC CONSTANT CALCULATION FUNCTION

During measurement of samples with resonance, this function
automatically tracks the measurement frequency with the sample
resonant frequency. Measurement can always be conducted to
match the resonant frequency. A convenient function for
continuous measurements close to the resonant frequency of
piezoelectric devices.

Resonant frequency changes (1.6 kHz to 1.5858 kHz),
tracks automatically

T e sl

D] m | e | |

v 45.038 Ons - Y 29.244 @ms
£l 0.242° - 0.246°
FREQUENCY 1.600 000 00w Freauercy 1.585 800 00w

[ EQUIVALENT CIRCUIT ESTIMATION FUNCTION

A function that determines the LCR element value (values for
impedance, electrostatic capacitance and resistance) by
applying the impedance characteristics acquired with
frequency sweep measurements to equivalent circuit models.
The following 6 models are included.

® Equivalent circuit model

CKT1 eInductor with high core loss CKT4 »General capacitor with ESR, ESL
1zl

R c L 121
Ao [, e N

CKT2 eInductor with high ESR
*Small resistor with ESL. vibrator, etc.

CKT3 «Capacitor with high leakage resistor ~ CKT6 eElectrochemical impedance
eLarge resistor with terminal such as batteries

capacitance
% _ﬁN_ iw% e
R |/\ c 5 Real(z)

CKT5 «Crystal oscillator, piezoelectric

freq

Acpvms oC

M cern | weny
100 000

P e | e [ | Equivalent
21 Sl circuit

estimation

131811

798721 1}

386073K0)

o D]

I 2 s

Function that measures frequency-impedance characteristics of
piezoelectric ceramics to calculate the electromechanical coupling
factor, piezoelectric constant and others.

*JEITA standard-compliant method “EM-4501A Electrical test
methods for piezoelectric ceramic vibrators”.

®Measurement results

cpy  Freote 201 0
20000000000k 114899k -89:971

i Co

Tioco | Acwe | < pzvpuTR '

983213pF]

L
i 294219 4
i§ c

820071 pF|

e R
sespot 331774,

ey 0

resxFRea
I prmhiee e

eConstant calculatio

R

& d 5.00
Rolate Pty 1000
Posson's Ratlo 0.300
R Densty 10,00 | xi0¥ig?

material constants.
Pi SBOTE2 WAN Sy LIBIEAT N

65 230SSE10 WV g 26038602

3 713 %

[ RELATIVE PERMITTIVITY MEASUREMENT

Sample dimensions and other information is set in advance, to
calculate and display the complex relative permittivity from
impedance measurement results (Cp, Rp).

*Relative permittivity es #Relative permittivity, real es’
*Relative permittivity, imaginary es” eLoss ratio De

es’—es”

cn P o

1344130 101500 2789|900 | Acve | Marker|  Cobr

i Pl «© o
11344130 101538 002744

Tiaco | Acvo | Marker | Color

[5 RELATIVE MAGNETIC PERMEABILITY MEASUREMENT

EXTERNAL REFERENCE CLOCK

Sample dimensions and other information are set in advance, to
calculate and display the complex relative magnetic permeability from
impedance measurement results (Ls, Rs).

*Relative magnetic permeability ps

*Relative magnetic permeability, real ps’

*Relative magnetic permeability, imaginary ps” e Loss ratio Dy

ps'—ps”

B Froqvocy ) ! W :
L 15848931925k 815592 -28edga| °° | Ache | Matker| | Cokr

NS IR

cw P b -

o, %
15848931925k 815537 000351 G

(ESEEIULE (ST SEEEEI

An external 10 MHz clock signal can be used as the reference cloc
Using a reference clock with a higher precision than the inter
reference clock helps to improve the
measurement frequency accuracy and
stability.

The use of a reference clock common
with other devices also allows for the
same frequency accuracy.

Mounted on rear pani

MEMORY CONTROL

Measurement conditions and measurement data can be saved ¢
loaded onto the internal memory or USB memory storage.

Electrochemical impedance
characteristics measurements
Functions cover a range of measurements of electrochemical
impedance characteristics, such as battery internal
impedance measurements.

eUltra-low frequencies from 10 uHz

ePhase slope compensation function to limit measurements
being affected by potential changes due to charging and
discharging

#(0° SYNC function changes the measurement frequency by 0°
phase, for zero charge transfer before and after measurements

Measurement up to 0.5 ms/point to shorten takt time

Also with parts selection function!!

[ COMPARATOR/HANDLER INTERFACE

Ideal for production lines

The comparator is a function that allows samples to be
sorted or passed/rejected by setting the criteria range in
advance based on measurement results.

eComparator setting screen

<4Results

1.668 31ka

au

FREQUENCY

0.172° eLimit sorting
254.138 Determines pass/rejec
based on the set rang
1.668 30 k|
0.003 o1 4ResL

z 1.667 421

(A

3.140 271 400 00 M
& 0.097"

L TRO DD DO OO wds

eHandler interface
The comparator criteria results can be output to

cw Tamar

®Bin sorting G 143.220 n
Sorts results in up to
14 categories.

o)
3000000000000M 116784 23745

i) 1.667 42«

a 0.001 69

FREQUENCY 3,140 271 400 @0 MHz

Bar graph
(relative positions of result

0| T | Ak | veker| ok

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

parts sorting system.

®Zone sorting
Determines pass/reject based on swe
measurement results in two-dimensions
X axis (sweep parameter) and Y1, Y2 &
(measurement results).
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- wbmo_ﬁ_omﬁ_osm Unless otherwise specified, the conditions are that 23 °C +5 °C, warming up for at least 30 minutes.

'V Measurement Modes ©® G-PH
Measurement Modes IMPD-3T (Default measurement mode) Gain
IMPD-2T (High-frequency measurement mode) dBR (gain dB) -999.999 dB to +999.999 dB, resolution 0.001 dB
_i_uc\mXA (Expanded measurement mode) R (absolute g 0 to 999.999 G (unitless number),
G-PH (Gain/phase measurement mode) resolution 6 digits or 1 a
R a (real part of gain) +(1 at0 999.999 G) or 0 (unitless number),
'V Measurement Value Display Ranges resolution 6 digits or 1 a
@ IMPD-3T, IMPD-2T b (imaginary part of gain) | +(1 a to 999.999 G) or 0 (unitless number),
z 0Q t0 999.999 GQ, resolution 6 digits or 1 a
resolution 6 digits or 1 aQ 0 (phase) | +180° ~180.000° to +179.999°, resolution 0.001°
R X (1 ﬂ:n omo%mo G Q wo:a 0Q, 010360° |0.000° to +359.999°, resolution 0.001°
resolution 6 digits or 1 360 to 0° | -360.000° to ~0.001°, resolution 0.001°
v 0Sto .mwm.mw.m ﬂm. UNWRAP | -9999.999° to +9999.999°, resolution 0.001°
resolution 6 digits or 1 aS -
GB +(1a10999.999 G) Sand 0 S, GD (group delay) +(1 ato 999.999 G) s and 0 s, resolution 6 digits or 1 as
resolution 6 digits or 1 aS V1, Va2 0 to 999.999 GVrms, resolution 6 digits or 1 aVrms
505 (1210 999.999 G) Hand 0 H, Vi1 and V2 are the voltages resulting from the PORT1
resolution 6 digits or 1 aH measurement voltage and PORT2 measurement
voltage being corrected (multiplied) by the respective
Cs, Cp +(1at0999.999 G)Fand O F, input weighting factorsetting values.
resolution 6 digits or 1 aF
Rs, e +(1a10909.999 G) Qand 0, WV Measurement Connectors
resolution 6 digits or 1 aQ ® IMPD-3T
6z, By +180° —180.000° to 179.999°, qmm.o_c:oz 0.001° Hcur/OSC
0to 360° |0.000° to 359.999°, resolution 0.001 CEmTEsET BNC connector (front panel)
-360 0 0° | -360.000° to -0.001°, resolution 0.001 Frequency 10 pHz to 36 MHz (when HV DC bias is off)
UNWRAP | -9999.999° to +9999.999°, resolution 0.001° 1 kHz to 36 MHz (when HV DC bias is on)
D, De, Dy +(0.00001 to 99999.9) and 0 (unitless number), Setting resolution: 10 pHz
resolution 6 digits or 0.00001 Accuracy: +10 ppm (when using internal reference clock)
Qc, Qu +(0.00001 to 99999.9) and 0 (unitless number) Measurement signal amplitude
resolution 6 digits or 0.00001 Voltage 0 to 3.00 Vrms
\Y 0 to 9.99999 Vrms, (Measurement signal amplitude setting [Vrms] x 1.42) +
resolution 6 digits or 1 aVrms |Normal DC bias setting [V]| < 5.0
| 0 t0 99.9999 mArms, ;\_mmmc@jmg m_.@:w, amplitude setting [Vrms] x 1.42) +
resolution 6 digits or 1 aArms _I<.UO bias .wmn_:@ V][ <420
— - Setting resolution: 3 digits or 10 pVrms, whichever is the largest
s mm,, mmz #(1a R.v 999.999 G) and 0 (unitless number), Accuracy: + 0.3 dB or less (1 kHz, 70 mVrms to 3.0 Vims, no load)
s, ps’, ps’ resolution 6 digits or 1 a 5
FREQUENCY 10 pHz 0 36.000 000 000 00 MHz, resolution 10 pHz urent 01060 mAms ' !
; (Measurement signal amplitude setting [Arms] x 71) +
This item is selectable when resonant frequency [Normal DC bias setting [Alx 50| < 5.0
tracking measurement. Setting resolution: 3 digits or 100 nArms, whichever is the largest
©® IMPD-EXT Accuracy: nominal value
Z 00 to 999.999 GO, mﬂmn:mzox +0.3 dB or less (100 kHz or less)
resolution 6 digits or 1 aQ characteristics | +0.5 dB or less (1 MHz or less)
+1.0 dB or less (15 MHz or less)
R, X +(1a 6 999.999 G) Qand 0 Q, +3.0 dB or less (30 MHz or less)
resolution 6 digits or 1 a2 +4.0 dB or less (36 MHz or less)
Y 0 St0999.999 GS, 1 kHz reference, 70 mVrms to 3 Vrms, use normal DC
resolution 6 digits or 1 aS DC bias setting 0 V, 50 Q load
G, B +(1at0999.999 G)Sand 0 S, Distortion 0.2% or less
resolution 6 digits or 1 aS (no load, 100 kHz or less, BW500 kHz, and 3 Vrms output)
Ls, Lp +(1a R.v 999.999 G) Hand O H, ALC {CV (constant voltage) or CC (constant current)}/OFF
resolution 6 digits or 1 aH Output Voltage: 10 pVims to 3.00 Vrms
Cs, Cp +1a to 999.999 G) Fand O F, Setting resolution: 3 digits or 10 pVrms, whichever is the largest
resolution 6 digits or 1 aF Current 100 nArms to 60 mArms
Rs, Rp +(1a10999.999 G) Qand 0 Q, Setting resolution: 3 dights or 100 nArms, whichever is the largest
resolution 6 digits or 1 aQ Normal DC bias (front panel or rear panel selectable)
6z, By +180° —180.000° to 179.999°, resolution 0.001° Voltage _5.00 V to +5.00 V
010 360° |0.000° to 359.999°, resolution 0.001° (Measurement signal amplitude setting [Vrms] x 1.42) +
~360 to 0° |~360.000° to ~0.001°, resolution 0.001° _mzﬂ.am_ D bias mm&_:m,\_s, =50
" > " etting resolution: 10 m!
SIWRIEN| -9999.999° to +9990.999°%, resolution 0.001 Accuracy: +(|1% of normal DC bias setting [V]| + 3% of
D, De, Dy +(0.00001 to 99999.9) and 0 (unitless number), measurement signal amplitude setting [Vrms] + 30 mV),
resolution 6 digits or 0.00001 When no load
Qc, Qu +(0.00001 to 99999.9) and 0 (unitless number) Current 100 mA to +100 mA
resolution 6 digits or 0.00001 (Measurement signal amplitude setting [Arms] x 71) +
Vi1, V2 0 to 999.999 GVrms, resolution 6 digits or 1 aVrms |Normal DC bias setting [A]x 50| < 5.0
Vi and V2 are the voltages resulting from the PORT1 Setting resolution: 100 nA, accuracy: nominal value
measurement voltage and PORT2 measurement HV DC bias 240.0 V to +40.0 V (when no load)
voltage being corrected (multiplied) by the respective (Measurement signal amplitude setting [Vrms] x 1.42) +
input weighting factorsetting values. |HV DC bias setting [V]| < 42.0
€s, €5, €5” +(1 at0999.999 G) and 0 (unitless number), Setting resolution: 10 mV/
us, ps’, ps” resolution 6 digits or 1 a Accuracy: +(|1% of HV DC bias setting [V]| + 3% of
FREQUENCY 10 Hz to 36.000 000 000 00 MHz, resolution 10 uHz measurement signal amplitude setting [Vrms] + 30 mV),
This item is selectable when resonant frequency When no load
tracking measurement. Output Impedance: 1 kQ (nominal value)

Output Impedance |50 Q (nominal value)

Hpot1/PORT1, Lcur/PORT2

7 Input connectors 7 BNC connectors (front panel) 7

[ Measurement range | 10 Q, 100 @, 1 kQ, 10 kQ, 100 k2, 1 MQ, AUTO |

® IMPD-2T
PORT3

Connector N connector (front panel)

Frequency 10 pHz to 36 MHz (when HV DC bias is off)

1 kHz to 36 MHz (when HV DC bias is on)
Setting resolution: 10 pHz,
Accuracy: +10 ppm (when using internal reference clock)

Measurement signal amplitude

Frequency
characteristics

+0.3 dB or less (100 kHz or less)

+0.5 dB or less (1 MHz or less)

+1.0 dB or less (15 MHz or less)

+3.0 dB or less (30 MHz or less)

+4.0 dB or less (36 MHz or less)

1 kHz reference, 70 mVrms to 3 Vrms, use normal DC bi
DC bias setting 0V, 50 Q load

Distortion

0.2% or less
(no load, 100 kHz or less, BW500 kHz, and 3 Vrms outp!

ALC

PORT1 / PORT2 / OFF

Output limit

Voltage: 1 aVrms to 999 GVrms
Setting resolution: 3 digits or 1 aVms, whicheve:

the large

Voltage

0 to 3.00 Vrms

(Measurement signal amplitude se
|Normal DC bias setting [V]| < 5.0
(Measurement signal amplitude se
|HV DC bias setting [V]| < 42.0
Setting resolution: 3 digits or 10 pVrms, whichever is the largest
Accuracy: + 0.3 dB or less (1 kHz, 70 mVrms to 3.0 Vrms,

no load)

g [Vrms] x 1.42) +

g [Vrms] x 1.42) +

Current

0 to 60 mArms
(Measurement signal amplitude setting [Arms] x 71) +
|Normal DC bias setting [A]x 50| < 5.0

Setting resolution: its or 100 nArms, whichever is the largest
Accuracy: nominal value

Frequency
characteri

+0.3 dB or less (100 kHz or less)

+0.5 dB or less (1 MHz or less)

+1.0 dB or less (15 MHz or less)

+3.0 dB or less (30 MHz or less)

+4.0 dB or less (36 MHz or less)

1 kHz reference, 70 mVrms to 3 Vrms, use normal DC bias,
DC bias setting 0V, 50 Q load

Distortion

0.2% or less
(no load, 100 kHz or less, BW500 kHz, and 3 Vrms output)

ALC

{CV (constant voltage) or CC (constant current)}/OFF

Output |

Voltage: 10 uVrms to 3.00 Vrms

Setting resolution: 3 digits or 10 pVrms, whichever is the largest
Current 100 nArms to 60 mArms

Setting resolution: 3 dights or 100 nArms, whichever is the largest

Normal DC bias

Voltage

-5.00 V to +5.00 V

(Measurement signal amplitude setting [Vrms] x 1.42) +

|Normal DC bias setting [V]| < 5.0

Setting resolution: 10 mV

Accuracy: +(|1% of normal DC bias setting [V]| + 3% of
measurement signal amplitude setting [Vrms] + 30 mV),
When no load

Current

—-100 mA to +100 mA

(Measurement signal amplitude setting [Arms] x 71) +
|Normal DC bias setting [A]x 50| < 5.0

Setting resolution: 100 nA, accuracy: nominal value

HV DC bias

—40.0 V to +40.0 V (when no load)

(Measurement signal amplitude setting [Vrms] x 1.42) +

|HV DC bias setting [V]| < 42.0

Setting resolution: 10 mV

Accuracy: +(|1% of HV DC bias setting [V]| + 3% of
measurement signal amplitude setting [Vrms] + 30 mV),
When no load

Output Impedance: 1 kQ (nominal value)

Normal DC bias

—999 GV to +999 GV

Limited to -5.00 x KV to +5.00 x KV by K

(Measurement signal amplitude setting [Vrms] x 1.42) +

|[Normal DC bias setting [V]| < 5.0 x |K|

Setting resolution: 3 digits or 10 mV (K= 1), whichever
is the largest

Accuracy: +(|1% of normal DC bias setting [V]| + 3% of
measurement signal amplitude setting [Vrms] + 30 mV
When no load

Output Impedance

50 Q (nominal value)

DUT
drive amplifier
gain setting K

Set the gain of the amplifier or attenuator that supplies
the measurement signal to the DUT.

The measurement signal amplitude and normal DC biz
applied to the DUT can be set directly.

Setting range: +(1E-12 to 1E+12)

Setting resolution: 3 digits or 1E-12, whichever is the large

HpoT/PORT1, Lcur/PORT2

Input connectors

BNC connectors (front panel)

Input Impedance

1 MQ +2%,
25 pF +5 pF (Hpot) / 30 pF +5 pF (Lcur) in parallel

Maximum non-destructive

weighting factor

+20V
input voltage
Measurement 10 mVrms to 5 Vrms (1-2-5 sequence), 7 Vrms, and
range AUTO (PORT1 and PORT2 can be set individually.)
*Measurement range and max. measurement input volta
Measurement | Maximum | Measurement | Maximum
range measurement range measureme
[rms] input voltage [rms] input voltagc
10mv +16 mV 500 mV +780 mV
20 mv +31 mV 1V +1.6V
50 mV +78 mV 2V +3.1V
100 mV +160 mV 5V +7.8V
200 mV +310 mV 7V, AUTO 11V
Input This function corrects the conversion ratios of the voltage

probe, current probe, shunt resistance, etc. for measureme
(PORT1 and PORT2 can be set individually)
Setting range +(1.00000E-15 to 999.999E+09)
Setting resolution 6 digits or 1E-15

Over detection

Setting range: Hpor/PORT1 0 to 7 Vims
Lcur/PORT2 0 to 7 Vrms
Setting resolution: 3 digits or 1 pVrms, whichever is the large
Processing: Buzzer alarm sound, or stopping of
measurement (can be turned on/off)

DC BIAS OUTPUT

Connector

BNC connector (rear panel)

Measurement range

1Q,10Q,100 Q, 1 kQ, AUTO

©® IMPD-EXT
Hcur/OSC

Unless otherwise speci

d, DUT drive amplifier gain setting K= +1.0 and ALC is OFF

Connector

BNC connector (front panel)

Frequency

10 pHz to 36 MHz
Setting resolution: 10 pHz,
Accuracy: +10 ppm (when using internal reference clock)

Measurement signal amplitude

Setting range

0 to 999 GVrms

imited to (0 to 3.0) x |K| Vrms by K

(Measurement signal amplitude setting [Vrms] x 1.42) +
|Normal DC bias setting [V]| < 5.0 x |K|

Setting resolution: 3 digits or 10 uVrms (K=1), whichever
the largest

Accuracy: + 0.3 dB or less (1 kHz, 70 mVrms to 3.0 Vrms,

no load)

Setting range

—-999 GV to +999 GV

Limited to -5.00 x KV to +5.00 x KV by K

(Measurement signal amplitude setting [Vrms] x 1.42)

|Normal DC bias setting [V]| < 5.0 x |K|

Setting resolution: 3 digits or 10 mV (K=1), whichever
is the largest

Accuracy: (1% of normal DC bias setting [V]| + 30 m

Output Impedance

600 Q (nominal value)

® G-PH

Hcur/OSC

Connector BNC connector (front panel)
Frequency 10 pHz to 36 MHz

Setting resolution: 10 uHz
Accuracy: +10 ppm (when using internal reference cloc
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(G-PH contunued)

Measurement

nal amplitude

Setting range

010 999 GVrms  Limited to (0 to 3.0) x |K| Vrms by K

Resolution: 3 digits or 10 uVrms (K=1), whichever is the largest

Accuracy: + 0.3 dB or less (1 kHz, 70 mVrms to 3.0 Vrms,
no load)

Frequency
characteristics

+0.3 dB or less (100 kHz or less)

+0.5 dB or less (1 MHz or less)

+1.0 dB or less (15 MHz or less)

+3.0 dB or less (30 MHz or less)

+4.0 dB or less (36 MHz or less)

1 kHz reference, 70 mVrms to 3 Vims, use normal DC bias,
DC bias setting 0V, 50 Q load

0.2% or less
(no load when 100 kHz or less, BW500 kHz, and 3 Vrms output)

ALC

PORT1/PORT2 / OFF

Output limit

Voltage: 1 aVrms to 999 GVrms
Setting resolution: 3 digits or 1 aVrms, whichever is the largest

Normal DC bias

-999 GV to +999 GV

Limited to -5.00 x KV to +5.00 x KV by K

(Measurement signal amplitude setting [Vrms] x 1.42) +

|Normal DC bias setting [V]| < 5.0 x |K|

Setting resolution: 3 digits or 10 mV (K=1), whichever
is the largest

Accuracy: +(|1% of normal DC bias setting [V]| + 3% of
measurement signal amplitude setting [Vrms] + 30 mV),
When no load

Output Impedance

50 Q (nominal value)

DUT
drive amplifier
gain setting K

Set the gain of the amplifier or attenuator that supplies
the measurement signal to the DUT.

The measurement signal amplitude and normal DC bias
applied to the DUT can be set directly.

Setting range: +(1E-12 to 1E+12)

Setting resolution: 3 digits or 1E-12, whichever is the largest

PORT1/Hpot, PORT2/Lcur

Input connectors

BNC connectors (front panel)

Input Impedance

1MQ +2%,
25 pF +5 pF (PORT1) / 30 pF +5 pF (PORT2) in parallel

Maximum non-destructive

'V Measured Signal Control Section

Signal output control

Measurement | SYNC (AC+DC): The measurement signal and DC bias

synchronous are turned on at the start of measurement and turned

drive off at the end of measurement.

SYNC (AC): The measurement signal is turned on at the
start of measurement and turned off at the end of
measurement. The DC bias does not change.

ASYNC: The measurement signal and DC bias are not
changed at the start of measurement and end of
measurement.

ON/OFF QUICK: The measurement signal amplitude and DC bias

mode changes immediately.

SLOW: Output changes gradually over a period of
approximately 10 seconds.

0° SYNC: This instrument waits until the measurement
signal phase becomes 0° and then output turns off.

Frequency
change mode

ASYNC: The frequency changes immediately.
0° SYNC: The frequency changes when the measurement
signal phase becomes 0°.

Sweep
Item One of frequency, measurement signal amplitude,
DC bias, and time (zero span)
Type Either linear or log (frequency or amplitude only)
Control SWEEP UP: Sweeps in the direction of lower limit to
upper limit.
SWEEP DOWN: Sweeps in the direction of upper limit to
lower limit.
SPOT: Measures with fixed frequency, measurement
ignal amplitude, and bias.
REPEAT: Repeats SWEEP or SPOT when turns on.
Density 3 to 2,000 steps/sweep
Time Frequency: From 0.5 ms/point,

Measurement signal amplitude: From 2 ms/point
DC bias: From 3 ms/point
Zero span: From 0.5 ms/point

'V Measurement Accuracy

weighting factor

probe, current probe, shunt resistance, etc. for measurement.
(PORT1 and PORT2 can be set individually)

Setting range: +(1.00000E-15 to 999.999E+09)

Setting resolution: 6 digits or 1E-15

Over detection

Setting range: Hpo1/PORT1 0 to 7 Vims
Lcur/PORT2 0to 7 Vims
Setting resolution: 3 digits or 1 pVrms, whichever is the largest.
Processing: Buzzer alarm sound or, stopping of
measurement (can be turned on/off)

Dynamic range

110 dB typ. (10 Hz to 1 MHz)

60 dB typ. (1 MHz to10 MHz)

50 dB typ. (10 MHz to 36 MHz)

(The largest of the port inputs is 3 Vrms and measurement
time setting 40 s or more)

DC BIAS OUTPUT

Connector

BNC connector (rear panel)

Setting range

-999 GV to +999 GV

Limited to -5.00 x KV to +5.00 x KV by K

(Measurement signal amplitude setting [Vrms] x 1.42) +

|Normal DC bias setting [V]| < 5.0 x |K|

Setting resolution: 3 digits or 10 mV (K=1), whichever
is the largest

Accuracy: +(|1% of normal DC bias setting [V]| + 30 mV)

v +20V ® IMPD-3T
P 9 The conditions are that 0 to +40 °C, open and short correction was performed after
Measurement 10 mVrms to 5 Vrms (1-2-5 sequence), 7 Vrms, and warming up for at least 30 minutes.
range AUTO (PORT1 and PORT2 can be set individually.) .
Basic accuracy: +0.08%
*Measurement range and max. measurement input voltage Measurable range:
- Measurement | Measurable | Recommended ) . .
Measurement | Maximum | Measurement | Maximum range Zr range range Approximate range in which
range measurement range measurement I \t and display are
[rms] input voltage [rms] input voltage 1MQ 900 kQ < 1MQto 11 MQ possible (st tary value)
10 mv +16 mV, 500 mV +780 mV 100 kQ 90 kO < 100 kQ to 1.1 MQ
20 mv £31 mV 1v +1.6V 10 kQ 9kQ< [10kQto 110kQ | Recommended range:
50 mV +78 mV 2V +3.1V 1 kQ 9000 < 1kQto 11 kQ Operating range in s\:,o_J
ly accuracy Is
100mv_| 160 mV 5V 7.8V 1000 | Nolimitation| 9Qt01.1ka | i h Y
200mV_| £310mV [ 7V,AUTO [ +11V 100 100 10100 i
Input This function corrects the conversion ratios of the voltage

Impedance measurement accuracy
Accuracy of [Z]:  +Az [%]
Az = {(A+BxU+Kz+Ky)xKv+Ks} x KT
Accuracy of phase angle 8 of impedance: +Pz [°]
when 10 kHz < f < 30 kHz and measurement range is 1 kQ
Pz = 0.573x{(1.5xA+1.5xBxU+Kz+Ky)xKv+Ks} x Kt
when 10 kHz < f < 30 kHz and measurement range is 100 Q
Pz = 0.573x{(2xA+2xBxU+Kz+Ky)xKv+Ks} x Kt
other than above Pz = 0.573xAz f: Measurement frequency

Remark:

—The measurement accuracy when Az exceeds 10% is a supplementary value.

—Excluding the highest and lowest measurement ranges that can be used
with that frequency, the measurement accuracy for a measured value
smaller than half the lower limit of each recommended measurement range
or larger than twice the upper limit is a supplementary value.

Each parameter value in the expression of Az and Pz is listed below.
The meaning of the symbol used when calculating each parameter is shown below.
Zr: Measurement range [Q]

Zx: Measurement value [Q] of magnitude of impedance |Z|

U: Ratio coefficient

600 Q (nominal value)

Output Impedance

Zr )
=1kQ |Zx/2r -1
<100 Q |2/ 2x -1

A (upper row): Basic coefficient [%]
B (lower row): Proportional coefficient %]
Measurement time setting is larger than (200 ms or (20/measurement frequency [Hz]) s) or more.

30 kHz < Frequency < 100 kHz

Signal level [Vrms]
range 100m<V|300m<V|500m<V|(800m<V|V=100|1.00<

Measurement Measurement frequency [Hz] Zr <300m | <500m | <800m | <1.00 <3.0
range Zr 2m<f<1k | Tk<f<30k |30k=f<50k|50k<f<100k 100 kQ 8.0 25 1.8 1.1 1.0 2.0
1MQ 1.50 0.80 - - 10 kQ 8.0 2.5 1.8 1.1 1.0 3.0
2.00 0.60 - - 1kQ 65 20 15 1.1 1.0 5.0
0.30 0.25 0.70 0.40
100 kQ 0.20 010 070 0.40 100 Q 6.0 2.0 2.0 1.1 1.0 7.0
10Q 1.2 1.1 1.2 1.1 1.0 1.8
10 kQ 0.15 0.14 0.15 0.20
0.03 0.02 0.06 0.03 100 kHz < Frequency < 1 MHz
0.10 0.09 0.09 0.14 ;
e oo 0.01 0.01 002 ange  [100m<V|300m <V om%zm _,ww<w_ow<§w_< 1.00
It ms< m<V|500m< m< .00 <
0.13 0.06 0.05 0.06 Zi e V=1.00
100 Q 0.03 0.04 0.05 010 A_o_“b mMoM m mmoma m“woME A,_A%o = mwm%
100 0.30 0.30 0.40 0.40 - ~ - . . .
015 020 015 015 1kQ 45 15 1.5 1. 1.0 4.0
100 Q 4.0 1.2 1.5 1.0 1.0 4.0
Measurement Measurement frequency [Hz] 10Q 1.0 1.0 1.0 1.0 1.0 1.8

rangeZr [100k<f<1M|1M<f<s2M [2M<f<5M |5M<f<10M

1 MHz < Frequency < 2 MHz

1 MHz < f< 10 MHz | f [kHz]x2x10%/Zx [Q]

Kv: Residual admittancee coefficient [%]

Frequency range Ky [%]
f <30 kHz Zx [Q]/(1x109)

1MQ — — — — Signal level [Vrms]
— — — — rage 1100 m=V[300m<V|500m<V[800m <V 4 o[ 1.00<
100 kQ _ _ _ _ Zr <300m | <500m | <800m | <1.00 = <3.0
0.20 0.80 — — 10 kQ 15 1.0 1.0 1.0 1.0 1.2
e 003 0.30 — — 1kQ 15 10 10 10 10 30
10@ 0.15 0.20 0.35 — 100 Q 2.0 1.0 1.2 1.0 1.0 4.0
0.01 0.07 0.35 - 10Q 1.0 1.0 1.0 1.0 1.0 1.2
T 0.15 0.15 0.20 0.30
0.03 0.05 0.20 0.40 2 MHz < Frequency < 10 MHz
0.40 0.50 1.50 — Signal level [Vrms]
e 1.20 2.00 5.00 —
- - : age 1100 m=<V[300m<V|500m<V[800m<V| o[ 1.00<
The measurement accuracy in the “—" column is not guaranteed. Zr <300m | <500m | <800m | <1.00 =1 <3.0
Kz: Residual impedance coefficient [%] 1kQ 1.0 1.0 1.0 1.0 1.0 2.0
P Kz %] 100 Q 15 1.0 1.0 1.0 1.0 2.0
=T 21210 10Q 1.0 1.0 1.0 1.0 1.0 1.0

Ks: DC bias coefficient [%]

—When the normal DC bias setting is 0.00 V, Ke = 0%.

-The Ke [%] when the normal DC bias is output from the front pa
Hcur/OSC is as shown in the table below. This is common for the volt:
setting and current setting.

30 kHz < f <10 MHz | f [kHz]xZx [Q]/(3x10°) Measurement Measurement frequency [Hz]
range Zr
Kv: Signal level coefficient =ik k3=l SOl S0 Kisif=i O]
—When the measurement signal amplitude setting is less than 100 mVrms, the MO 5.0 2.0 —
measurement accuracy is not guaranteed. 100 kQ 1.0 0.2 2.0
—When the signal level is set as a current, refer to Kv of the value calculated by 10 kQ 0.2 0.1 0.2
measurement signal amplitude setting [Arms] x 71 as the signal level [Vrms]. 1kQ 0.1 0.1 0.1
Example) When the measurement signal amplitude setting is 2.1 mArms, 100 Q 03 0.3 03
fer to Kv of 2.1x10-3 x 71 = 149 m [Vrms]. - - -
refer to Kv of 2.1x x m [Vrms] 100 05 05 05
Frequency < 1 kHz ~The Ks [%] when the HV DC bias is enabled is as shown in the table belo
range 100 V300 Vv wwwmsm_ _,W<M_ow\§m_< 1.00<V Measurerment | Measurement frequency [iz]
ms m< m< m< = = range Zr 1k<f<30k |30k<f<10M
Zr | <300m | <500m | <goom | <100 | V=100 | 300 == ==
1 MQ 2.0 —
1MQ 5.0 2.5 2.0 1.0 1.0 1.0
100 kQ 0.5 2.0
100 kQ 4.0 1.8 2.0 1.0 1.0 2.0
10 kQ 3.0 15 15 1.0 1.0 25 10ka 02 02
1kQ m.m J.M _.m 4.0 A.D wm 140 02 02
= - . ~ ~ - 100 Q 0.5 0.5
100 Q 1.8 1.1 1.1 1.0 1.0 4.0
10Q 0.5 0.5
100 1.2 1.1 1.1 1.0 1.0 1.8
1 kHz < Frequency = 30 kHz Kr: .ﬂmBUm«mE_‘m.vamﬂami coefficient
" Ambient temperature T['C] Kt
Signal level [Vrms] OIorE Tekx(18-T)
0 + + -
range 100m=<V|300m<V|500m<V|800m<V V=1.00 1.00<V X
Zr <300m | <500m | <800m | <100 [ ‘7" <3.00 gl SI{OR20 1
MO | 50 18 15 1.4 1.0 12 28100 THkx(T-28)
100 kQ 3.5 1.5 1.5 1.1 1.0 2.0 coefficient
10 _Mu 25 1.2 12 Al 1.0 30 Measurement Measurement frequency [Hz]
il 2.0 12 11 11 1.0 45 range Zr f<30k 30k<f<1M|1M<f<5M |5M<f<1C
100 Q 25 1.2 15 1.1 1.0 6.5 Vo) 004 — — —
100 1.1 1.1 1.1 1.1 1.0 2.0 100KQ 0.05 004 — —
10 kQ 0.05 0.04 0.04 —
1kQ 0.06 0.04 0.06 —
100 Q 0.08 0.05 0.04 0.08
10Q 0.03 0.02 0.02 —
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1

® IMPD-2T
The conditions are that 23 +5 °C, open and short correction was performed after
warming up for at least 30 minutes.

Basic accuracy: +0.32%

Measurable range:

Measurement | Measurable | Recommended N
Approximate range in which

range:
09Qto10Q | Operating range in which
1Q 0.09Qto1Q measurement accuracy is high.

10Q <11Q
1Q <1

Imp
Accuracy of |Z]: Az [%] Az = {(A+BxU+Kz+Ky)xKv+Ks}x Kt
Accuracy of phase angle 6 of impedance: +Pz [°] Pz = 0.573xAz
Remark: The measurement accuracy when Az exceeds 10% is a supplementary value.

Each parameter value in the expression of Az and Pz is listed below.
The meaning of the symbol used when calculating each parameter is shown below.
2Zr: Measurement range [Q]  Zx: Measurement value [Q] of magnitude of impedance |Z|

U: Ratio coefficient
Zr V]
1kQ Zx/Zr (however, 0.1 when Zx/Zr < 0.1)
Other than 1 kQ | Zr/Zx (however, 1 when Zr/Zx < 1)

A (upper row): Basic coefficient [%]
B (lower row): Proportional coefficient [%]
Measurement time setting is larger than (200 ms or (20/measurement frequency [Hz]) s) or more.

Measurement frequency [Hz]

range 2m<f | 1k<f | 30ksf [100k<f| 1M<f |[1O0M<f
zr <1k <30k | <100k | <1M <10M | <36M
1kQ 0.20 0.30 0.30 0.30 1.00 -
0.15 0.35 0.15 0.60 2.00 —
1000 0.30 0.30 0.30 0.30 1.00 3.00
0.03 0.02 0.02 0.02 0.15 0.30
100 0.20 0.20 0.20 0.20 1.50 —
0.40 0.30 0.20 0.30 1.00 —
10 0.40 0.20 0.20 0.40 — —
3.00 3.00 2.00 2.50 — —

The measurement accuracy in the “—" column is not guaranteed.

Kz: Residual impedance coefficient [ %]

Frequency range Kz [%]
<100 kHz 0.02/2x[Q]
100 kHz < f < 36 MHz | f [kHz]x2x10-/Zx [Q]

Kv: Residual admittancee coefficient [%]
Frequency range Ky [%]
f <30 kHz Zx [Q]/(1x10°)
30kHz <f<1MHz |f[kHz]xZx[Q]/(3x10°)
1MHz < f<36 MHz | f [kHz]xZx [Q]/(2x10°)

Kuv: Signal level coefficient

—When the signal level is less than 100 mV, the measurement accuracy is not
guaranteed.

—When the signal level is set as a current, refer to Kv of the value calculated by
measurement signal amplitude setting [Arms] x 50 as the signal level [Vrms].

Frequency < 30 kHz

Measurement Signal level [Vrms]
range 100m=<V |300m<V | 1.00<V
Zr <300 m <1.00 <3.00
1kQ 1.2 1.0 3.0
100 Q 1.3 1.0 2.2
10Q 1.0 1.0 1.5
10 1.0 1.0 1.2

30 kHz < Frequency < 1 MHz

Measurement Signal level [Vrms]
range 100m=<V |300m<V |500m<V | 80m<V| 1.00<V
Zr <300m <500 m <800m <1.00 <3.00
1kQ 1.5 1.0 11 1.0 2.5
100 Q 1.6 1.0 1.1 1.0 22
100 1.5 1.0 1.0 1.0 2.0
1Q 1.2 1.0 1.0 1.0 1.2

1 MHz < Frequency

range Zr range range .
—— 1t and display are
1kQ No limitation | 90 Q to 10 kQ possible (supplementary value).
100 Q <110Q 9Qt0100Q | g

Measurement Signal level [Vrms]
range 100m=<V [300m<V |[500m<V |800m<V| 1.00<V
zr <300 m <500m <800m <1.00 <3.00
1kQ 1.5 1.0 1.1 1.0 1.1
100 Q 1.6 1.0 1.1 1.0 1.2
10Q 1.5 1.0 1.0 1.0 1.0

Inter-range accuracy

Ks: DC bias coefficient [%]

—When the HV DC bias is enabled, Ks = 0.1%.

-The Ka [%] when the normal DC bias is output from the front panel PORT3
is as shown in the table below. This is common for the voltage setting and
current setting.

ey normal DC bias
oV #0V

f<1kHz 0.0 1.00
1kHz < f 0.0 0.05

Kr: Temperature-dependent coefficient

Ambient temperature Kr
T['C] f<10 MHz 10 MHz < f
0to+18 1+0.03x(18-T) | 1+0.04x(18-T)
+18 10 +28 1 1
+28 10 +40 1+0.03x(T-28) | 1+0.04x(T-28)

® IMPD-EXT/G-PH
The conditions are that ambient temperature of 0 to +40 °C, within 12 hours
since self-calibration was performed after warming up for at least 30 minutes,
and ambient temperature variations are within +5 °C after self-calibration.
DUT drive amplifier gain setting K = +1.0 and input weighting factor is 1.0 for
both PORT1 and PORT2.

Measurement accuracy: Relative accuracy + Calibration accuracy

Relative accuracy: (basic accuracy + dynamic accuracy + inter-range accuracy)

Calibration accuracy: Accuracy of external equipment connected to this
instrument, such as a shunt resistance, probe, or calibration standard

Upper: Impedance Z (IMPD-EXT);

Basic accuracy

dle: Gain (G-PH); Lower: Phase

Measurement Measurement frequency [Hz]
range [rms] f<1M 1M<f<10M |10M<f<36M
Vv 0.12%
8 0.01dB
100 mv 0.06° 0.35% 1.20 %
0.03dB 0.10dB
50 mv 0.24% 0.18° 0.60°
: 0.02dB
10 mV/ 0.12°
Conditions:

sLargest or more of measurement time setting 100 ms and (10 + measurement frequency [Hz]) s
*Measurement range of 10 mVrms to 7 Vims

*Both ports have the same measurement range.

«The Z, gain and phase errors when full-scale signal (max. 3 Vrms) input of themeasurement range.

Dynamic accuracy

Measurement Measurement frequency [Hz]
range [rms] f<iM 1M<f<10M |[10M<f<36M
7V 0.24% 0.35% 1.20%
0.02dB 0.03dB 0.10dB
100 mV 0.12° 0.18° 0.60°
50 mV 1.20%
8 0.10dB
10 mv 0.60°

Conditions:

sLargest or more of measurement time setting 100 ms and (10 + measurement frequency [Hz]) s

*Measurement range of 10 mVrms to 7 Vims

Both ports have the same measurement range.

*The Z, gain and phase variation for when the signal level changes from full-scale (max. 3 Vims)
of measurement range to 3/10. The input signal is 1:1 or 1:0.3 between port.

Measurement Measurement frequency [Hz]
range [rms] f=1M 1M<f<10M | 10M<f<36M
7V
1.40%
ol 0.12dB
2y 0.72°
1V - 024% --—f--——mmmm o
0.02 dB
500 mV
0.12° 0.35%
200(mY 0.03 dB
100 mV. 0.18° 1.20%
50 mV 0.10dB
0.60°
20mv
0.35%
0.03 dB
10 mv 0.18°
Conditions:

sLargest or more of measurement time setting 100 ms and (10 + measurement frequency [Hz]) s

*Measurement range of 10 mVrms to 7 Vims

*Z, gain and phase errors when difference of the measurement ranges of both port is one and the
input signal levels are the same for both ports (full scale level of smallest measurement range,
max. 3 Vrms).

# Measurement Accuracy of Measurement Parameters Other Than Z an«
Measurement Modes: IMPD-EXT, IMPD-3T and IMPD-2T

Calculate the measurement accuracy from the impedance measurement accurac!
follows.

Here, Qx is the measurement value of Q, Dx is the measurement value of D, and €
the measurement value of 6. It is also acceptable to calculate the 8x used for
accuracy calculation by either (90° - tan-'|1/Qx|) or (90° - tan-'| Dx|).

Parameter Measurement accuracy (supplementary value)
Y], €s, ps Az [%]

Lp, Ls, X, &s’, ps’ | +Az [%] (|Qx| = 10), +Az/sinBx [%] (|Qx| < 10)
Cp,Cs, B +Az [%] (|Dx| < 0.1), +Az/sin6x [%] (|Dx| > 0.1)

R, Rs, G, es”ps” | Az [%] (|Qx| < 0.1), +Az/cosBx [%] (|Qx| > 0.1)

+Qx2xPe / (1-|Qx|xPe) (|Qx| = 10 or |Qx|xPe < 0.1)

Here, phase angle error Pe [rad] = Pz [°]/ 57.3.

The measurement accuracy of Q is the actual value an

not the % value.

+(Pz[°]/57.3) (IDx| < 0.1)

D The measurement accuracy of D is the actual value an

not the % value.

Q

® Measurement Accuracy of Measurement Parameters Other Than Gain an
Measurement Modes: G-PH

Calculate the measurement accuracy from the phase measurement accuracy as follows
Here, Pa is the measurement accuracy [°] of 6.

Parameter Measurement accuracy (supplementary value)

L Pa [s] Here, APT is the aperture frequency

GD “360xAPT (Af [Hz]), and is aperture setting*' x swe
measurement frequency interval.

*1: “Aperture setting” is a parameter that is set in this instrument for group delay (GD)

measurement.
® Measurement accuracy
100M
10%
5.0%
IMPD-3T 10M 1:0%
Reference values below ]
2 mHz and above 10MHz ™
\ 0.1%
100k 1 —
g !
8 1ok 1
< i
< 1
° ]
?
2 t
E 1k 4 —
t ¥
100 £
10 ¢ \._ ==
] n
100m
1 104 -0 1m 10m 100m 1 10 100 1k 10k 100k M 10M 1000
Frequency (Hz)
100k
10%
5.0%
IMPD-2T 0K 1.0%
Amm«mﬂm:nm values below v
2 mHz = 1k
c
3 ]
<]
2
8 100
®
=%
E
10 _
1
100m
1 04 -+ 1m 1om  100m 1 10 100 1k 10k 100k ™ 1M 100V

Frequency (Hz)
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'V Measurement Processing Section

Measurement time
setting

Setting of time required for one measurement (in the case
of sweep measurement, the setting of the measurement
time of not the entire sweep but of each point).
Measurement results are averaged within the range not
exceeding the set time and the influence of noise is
reduced.

Setting range; 0 ms to 9,990 s

Setting resolution: 3 digits or 0.1 ms, whichever is the largest

Measurement delay
function

This function delays the start of measurement after
the sweep parameters are changed.

Setting range: 0 to 9,990 s

Setting resolution: 3 digits or 0.1 ms, whichever is the largest

Measurement start
delay function

This function delays the start of measurement only when
sweeping starts.

Setting range 0 to 9,990 s or MANual

Setting resolution: 3 digits or 0.1 ms, whichever is the largest

Automatic
high density sweep
(slow sweep)

When there is a sudden change in the measurement data
during frequency sweep measurement, this function
performs measurement by automatically increasing the
frequency sweep density in the regions before and after
that point.
<IMPD-EXT, IMPD-3T and IMPD-2T>
Z: 1 ato 999 GQ, setting resolution 3 digits or 1 aQ,
whichever is the largest
Y: 1 ato 999 GS, setting resolution 3 digits or 1 aS,
whichever is the largest
6: 0.001 to 179.999°, setting resolution 0.001°
<G-PH>
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
6: 0.001 to 179.999°, setting resolution 0.001°

Sequence
measurement
function

This function performs measurements according to

the contents of setting memory (condition file).

UP SWEEP: The first up sweep is performed over the
sweep range set in condition file number 1, the
next up sweep is performed over the range set in

on file number 2, and so on continuously up
to the upper condition file number.

DOWN SWEEP: The first down sweep is performed over
the range set in the upper limit condition file number,
the next down sweep is performed over the range set
in the next condition file number down (upper limit
condition file number minus 1), and so on continuously
down to cond le number 1.

Upper limit condition file number: 1 to 32

Setting resolution: 1

Resonant frequency
tracking function

This function automatically keeps the measurement
frequency tracked to the resonance frequency of the DUT.

(Error correction
function contunued)

Slope compensation: <IMPD-EXT>
This function performs analysis that is unaffected
by the DC level for signals that have a composited
DC level that varies linearly over time. It is used
when measuring the impedance of batteries during
charging and discharging.

Equalizing: <G-PH>
This function acquires the characteristics of only
the EUT by measuring the frequency characteris-
tics of the measurement system (sensors, cables,
etc.) in advance and then eliminating the error com-
ponents of the measurement system when actual
measurements are taken later.

Self-calibration: <IMPD-EXT and G-PH>
This function measures and corrects the measure-
ment errors that arise within this instrument itself.

'V Display Section

Display unit 8.4-inch color TFT-LCD (SVGA) with touch panel
Graphs Bode plot, Nyquist plot, Cole-cole plot
Graph display styles | SINGLE: One graph is displayed on the LCD.

SPLIT: Two graphs are displayed, one above the other.

Graph axis setting

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

Graph traces

9 traces of measurement data (MEAS) and reference
data (REF 1to 8)

Auto scaling This function automatically optimizes the graph display
scale.(on or off)
Marker display Markers are displayed on a graph, and the data at a

marker position is displayed as a numerical value.

Marker search
function
Search items

Max, Min: Search for the maximum and minimum values.

Peak, Bottom: Search for the peak (maximal) and
bottom (minimal) values.

Next Peak: Search for the next peak.

Next Bottom: Search for the next bottom.

Prev Peak: Search for the previous peak.

Prev Bottom: Search for the previous bottom.

Value: Search for the marker value.

AValue: Search for the difference between
the reference marker and search marker values.

X Value: Search for the sweep parameter.

play the passband gain and cutoff frequency.

play the center frequency and pass bandwidth.

BWa3: Display the notch frequency and notch bandwidth.

*A search can be performed automatically at the end
of sweep measurement.

V Memory

Measurement conditions

32 sets (per measurement mode)

Equivalent circuit
estimation function

Estimate each constant of the equivalent circuits from
the frequency sweep measurement results.
(IMPD-EXT, IMPD-3T and IMPD-2T)

Measurement data
(MEAS)

Data from sweep measurement
Up to 32 sets of data can be saved to the internal
storage of this instrument.

Piezoelectric constant
calculation function

Calculates the piezoelectric related constants from

the frequency sweep measurement results.

Piezoelectric constant calculation:
Calculates the piezoelectric constants,piezoelectric
parameters, resonant frequency, etc.

Simulation: Calculates and displays the admittance
characteristics from the piezoelectric parameters.

(IMPD-EXT, IMPD-3T and IMPD-2T)

Comparator

SPOT: measurement results Max. 14 bins

SWEEP: measurement results upper limit and lower
imit comparison

Number of comparison settings: 1 to 20

Discharge protection

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

Error correction
function

<IMPD-EXT, IMPD-3T and IMPD-2T>

Open correction: Corrects the stray admittance.

Short correction: Corrects the residual impedance.

Load correction: Corrects the voltage-current conversion
coefficient of the measurement system.

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

Port extension: Corrects the error due to phase delay
in cables for 2-terminal measurements.
Characteristic impedance: 1.00 to 999 Q,

setting resolution 3 digits
Electrical length: 0.000 to 999.999 m,
setting resolution 0.001 m

Reference data

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

(REF) together with measurement data (MEAS)
This can be measurement data or data copied from a USB
memory device. The display can be turned on or off.
Error correction Open correction, short correction, load correction, open
data correction at port extension tip, short correction at port

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

'V External Memory

Media USB memory device

Connector Front panel, USB-A connector

File system FAT

Saved items Setting conditions, measurement data (MEAS) and
reference data (REF 1 to 8), equivalent circuit estimation
results, piezoelectric constant calculation results, and
marker information

File format CSV format

Screen capture
function

A screen capture of the LCD screen can be saved to a
USB memory device.

'V External Input/Output Function

'V Miscellaneous Specifications

Interface

GPIB: Standards conformance; IEEE488.1 and IEEE488.2
USB: USB 2.0 High Speed

LAN: 10/100 Base-T

RS-232: Baud rate 4800 to 230400 bps

Power input

Voltage: AC 100 V to 230 V +10 %, however 250 V or le
Frequency: 50 Hz/60 Hz +2 Hz,

Power consumption: Max. 100 VA

Overvoltage category Il

External monitor

For connecting a projector or external monitor, etc.

Connector: VGA connector (mini D-sub 15-pin, female)

Signal: 800x600 dot (SVGA), analog RGB component
video signal

Reference clock
input

Frequency: Within 10 MHz +100 ppm

Input waveform: Sinusoidal or square

Input voltage: 0.5 Vp-p to 5 Vp-p

Input impedance: 300 Q (nominal value), AC coupling

Environmental
conditions

Operation 0 to +40 °C, 5 to 85% RH
(However, absolute humidity 1 to 25 g/m? no condensatic

External dimensions

430 (W) x 177 (H) x 350 (D) mm (excluding protruding pal

Weight

Approx. 7.0 kg

RoHS Directive

Directive 2011/65/EU

Warm-up time

At least 30 minutes

Calibration cycle

1 year

Reference clock
output

Frequency: 10 MHz +10 ppm (when using internal
reference clock)

Output waveform: 1 Vp-p/50 Q, square waveform

Output impedance: 50 Q (nominal value), AC cou

9

Handler interface

(This can be used in Measurement modes IMPD-EXT,
IMPD-3T and IMPD-2T.)

All'1/0 signals are optically isolated (withstand voltage 42 V)
Input signal: Trigger, setting condition file number
Output signal: Sorting results BIN1 to BIN14

Expansion connector

AUX connector

Dimensions

430

Accessories

Instruction Manual (Basics, Advanced and Remote Contr
Power cord set (with 3-pin plug, 2 m) x 1,
CALIBRATION BOX x 1, 100 Q RESISTOR x 1

Note: available as option

350
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General-purpose components

unit : mm

Stable measurement for various shapes of DUT

4 terminal alligator clip

test leads: 2324
e Measurement frequency:
<100 kHz

Chip components

o W

Chip test fixture
ZM2394

©Measurement frequency: < 2 MHz
e Supported component siz
0603 (0.3mm thick) to 14 mm (square)

2325AL (standard clip)

W\W 2325AM

(small clip)

Kelvin clip test leads
2325AL, 2325AM

Measurement frequency:
<100 kHz

ZM2392

<20kHz

Chip test fixture
ZM2394H
Measurement frequency: < 36 MHz
*Supported component size:

0603 (0.3mm thick) to 14 mm (square)

ZM2393

1608 to 5750

Kelvin clip test leads:

© Measurement frequency:

Chip test fixture

© Measurement frequency: < 1.2 MHz
Supported component size:

<20kHz

3-terminal alligator clip
test leads:
© Measurement frequency:

Chip component test leads
ZM2366

® Measurement frequency: < 10 MHz
®Tip spacing: 1to 8 mm (typ.)

Lead componen
Measuring simply
inserting the samp
lead.

Test fixture
ZM2363

© Measurement frequency:
<10 MHz

ZM2391

Measuring surface mount components with 2-terminal or 4-terminal connecti

Chip component test le:
2326A

 Measurement frequency: < 1.2
*Tip spacing: 1to 8 mm (typ.)

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

www.esfrance.com

te Web:

i

tem@es-france.com - S

l:

- e-mat

Tél. 01 47 95 99 45 - Fax. 01 47 01 16 22



O pt I 0 n Model name Product name Note
PA-001-3233 | 100 Q RESISTOR For maintenance
PA-001-3234 | CALIBRATION BOX For maintenance
PA-001-3270 | RACK MOUNT KIT (EIA)

PA-001-3271 | RACK MOUNT KIT (JIS)

Related Products

Frequency Response Analyzer FRA51615

Frequency range 10 pHz to 15 MHz
" ""é Basic accuracy Gain: +0.01 dB, Phase : +0.06°
i Maximum voltage 600 Vrms (600V/CAT Il, 300V/CAT IIl)
| Measurement speed 0.5 ms/point

Dynamic Range 140 dB

Impedance measurement
Open / Short / Load correction, Port extension

LCR meter ZM series

ZM2371/ZM2372: Measurement frequency 1 mHz to 100 MHz
ZM2376 : Measurement frequency 1 mHz to 5.5 MHz
Basic accuracy 0.08%

i o, - Measurement speed fastet 2ms
e000® = 0 .. .
- i Measurement signal level 10mVrms to 5Vrms/1pArms to 200mArms
Constant voltage and constant current mode, DCR measurement,

comparator, deviation,contact check, and data acquisition software

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.

NF Corporation

Head Office
6-3-20 Tsunashima Higashi, Kohoku-ku, Yokohama 223-8508, Japan

http://www.nfcorp.co.jp/english/

NF Techno Commerce Co., Ltd. International Sales Division
6-3-14 Tsunashima Higashi, Kohoku-ku, Yokohama 223-0052, Japan
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