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SIGLENT

CP500@eries Current Probe

Safety Notices

Note

ANote notice denotesimportant instructions.

CAUTION

ACAUTIOMoticedenotesa hazad. It callsattention to anoperationprocedure,practice,or the
like that, if not correctlyperformedor adheredto, couldresultin damageto the productor loss
of important data. Donot proceedbeyonda CAUTIONMotice until the indicatedconditionsare

fully understoodandmet.

AWARNINGhoticedenotesa hazard It callsattention to an operationprocedurepractice,orthe
likethat, if not correctlyperformedor adheredto ,couldresuliin personalinjury or death.Donot

proceedbeyonda WARNING notice until the indicatedconditionsare fully understoodand met.

CP5000eriesSummary
ContinuousMaximum
Model Peak Current BW(3dB) | Range
Input Range
CP5500 750A 500Arms 5MHz 500A/70A
CP5150 300A 150Arms 12MHz 150AB0A
CP5030 50A 30Arms 50MHz 30A5A
CP5030A | 50A 30Arms 100MHz 30AKA
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Noteson Safety

Thisdeviceis designedo complywith IEG61010SafetyStandardsand hasbeenthoroughly

testedfor safetyprior to shipment.Howevermishandlingduringusecouldresultin injury or death,
aswell asdamageto the device Becertainthat you understandthe instructionsand precautionsn
the manualbefore use Wedisclaimanyresponsibilityfor accidentsor injuriesnot resultingdirectly

from devicedefects.

Toavoidshortcircuitsand potentially life-threateninghazardsfollow theseprecautions:

. Neverattach the clampto acircuitthat operatesat more than the maximumrated voltageto
earth.

. Fora I F Sakedagbitlampingaroundbare conductors,whilelampingor measuring.

. While clampingand measuringdo not touch the clampin front of the barrierorthe conductor
beingmeasured.

. Becarefulto avoiddamaginghe insulationsurfacewhile takingmeasurements.

., Makesurethat the waveformmeasuringequipmentconnectedto this device'soutput terminal

(BNCjs equippedwith a protectiveearthingwith doubleinsulationconstruction.

. Donot allowthe deviceto getwet, anddo not take measurementsvith wet hands.
Thismaycauseanelectricshock.

. Ifthe waveformmeasuringnstrument beingconnectedo the output terminal(BNCpn this
deviceis equippedwith anyother measurementerminals,take the followingprecautiongto
ensurethat the other instrumentdoesnot form a bridgebetweenthe probeandanyhazardous
live part of a part.

1. Isolatethe terminal to whichthe probeis connectedfrom other terminalson the measuring
instrumentusingbasicinsulationconformingto the measurementategoryworkingvoltage,
andpollution degreerequirementsof the circuitbeingtested.

2. If basicinsulationrequirementscannotbe met betweenthe terminal to whichthis deviceis
connectedandother terminalsof the measuringnstrument, makesurethat the voltageinput
to the measurementerminal doesnot exceedthe SeparatedExtra LowVdtageEarthed.

3. Readand observeall warningsandprecautiongrelatingto electricalsafetyfor the measuring

instrumentbeingconnectedo the probe.

Il Current Probe
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CAUTION

Toavoiddamageto the device protectit from vibrationor shockduringtransportandhandling,

5

and be especiallycarefulto avoiddropping.

., Donot store or usethe devicewhereit couldbe exposedo direct sunlight,hightemperature,
humidity, or condensation.Undersuchconditions the devicemaybe damagedandinsulation
maydeterioratesothat it no longermeetsspecifications.

, Beforeusingthe devicethe first time, verify that it operatesnormally to ensurethat the no
damageoccurredduringstorageor shipping If youfind anydamage contactyour dealeror

SIGLENTMepresentative.

. Thematchingsurfacesf the sensorheadare precisionground,and shouldbe treated with care.
If thesesurfacesare scratched performancemaybe impaired.

. Thisdeviceis not designedo be entirely water- or dust proof. Toavoiddamagedo not useit in
awet or dustyenvironment.Thesensortheadis a precisionassemblyncludinga molded
component.aferrite core,andaHalleffect element.It maybe damagedif subjectedtio sudden
changesn ambienttemperature,or mechanicatrain or shock.andtherefore greatcareshould
be exercisedn handlingit.

, Foreignsubstancesuchasduston the contactsurfacef the sensotheadcancauseacoustic
resonarce anddegrademeasurementsoit shouldbe cleanedby gentlywipingwith a soft cloth.

., Toavoiddamaginghe sensorcableandpower supplycable,do not bendor pullthe cables.
. Whenthe powerison, keepclosed exceptwhen clampingthem onto the condictor to be

measured Thefacingsurfaceof the coresectioncanbe scratchedwhile it isopen.
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Summary

TheCP800Geriesusesa combinationof Hall effect and transformertechnologywhich enables
measurementgo be madeon DC,ACandimpulsecurrents.L (k&y#eaturesinclude highly
accuratecurrent measurementswide bandwidth easycurrentmeasurementC/AQmeasure
overcurrent protected and indication(buzzerand LEDindicator) double rangesselectionlow

current measurementsdegaussandauto zerofunction.

CP030with 50 MHzbandwidth and CF5030Awith 100MHzbandwidthisdesignedto measure

continuouscurrentsup to 30 Arms.

CP150hasa 12 MHzbandwidthand is designedto measurecontinuouscurrentsup to 150Ams.
CP500 hasa 5 MHzbandwidth andis designedto measurecontinuouscurrentsup to 500 Arms.

Keyfeatures

wHighlyaccuratecurrent measurements

wEasycurrentmeasurements
wWidebandwidth
wDC/AGneasure
wOvercurrent protected

Application

Yy~ Switching power supply

Yy LEDightingdesign

Yy~ Semiconductobeviceslesign
Y Inverter/ transformerdesign
Yy Hectronicballastdesign

Yy Enginedrivendesign

Yy Hectricvehicledesign
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Descriptionof ProbeParts
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Thisclampsthe conductorbeingmeasured,and carriesout the actual currentmeasurementlt is
a precisionassemblyincludinga molded component,a ferritecore,anda Hall effect element. It
maybe damagedif subjectedto suddenchangesn ambienttemperature,or mechanicaktrain of
shock,and therefore great care shouldbe exercisedn handlingit.

2.0peninglever

Operatinglever for openingthe sensorhead. Alwaysusethis leverto openthe sensorhead.
3.BNCoutput connedor

Connectto the BNCinput connectorof the oscilloscopeTheoutput of the current probeis
terminated internally. Youmust selectthe input impedanceof the oscilloscopdo be 1 a min
order to makeaccuratemeasurementslf the oscilloscopeyou are usng doesnot haveala m
input impedancesetting you canpurchase50mto 1 a madapter.

4.Powerindicator LED

Whenthe power adapteris plugged,the greenLEDights.

5.0verloadindicator LED

Whenthe current measuredexceedthe range,thered LEDights and the buzzeralarms.
6.DegaussAutoZeroindicator LED

Whenthe key(Degaus8utoZero)pressedthis green LEDlights. If degaussingucceed,thebuzzer
well makedouble short sound. If degaussindgiled,the buzzerwill makea long sound.
7.Rangeindicator LED

ThegreenLEDndicatesthe selectedrange.

8.DegaussAutoZeroKey

Whenthe keyis pressedthe probe will be degaussingind AutoZero,aboub secs.
9.RangeselectedKey

Whenthe keyis pressedthe probe will switchthe range.

The CP030/Ahastwo ranges(30Aand 5A). TheCurrentTransferRatiois 0.1V/Aand 1V/A.
TheCP150hastwo ranges(1504nd 30A).TheCurrentTransferRatiois 0.01V/Aand 0.1V/A.
TheCP500hastwo ranges(5004nd 75A). TheCurrentTransferRatiois 0.01V/Aand 0.1V/A.
10.Offset (Up)Key

Whenthe keyis pressedthe offsetincreased.

11.Offset (Down)Key

Whenthe keyis pressedthe offset decreased.

12.Powerplug

Connectthis to the power adapter(DCL2V/1.2A).

13.Coarseadjustmenttrimmer

Thisadjustmentshouldonly be carried out if the probe offset is outside the rangeof the zero

adjustmentdial.

Current Probe 3
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Accessories

BNCCable:100cm,MALEX MALE(CK310)

ain

L 1 I e
PowerAdapter(12V/1.2AYCk612)
Normal and Typical Characteristics
Model CP5@30 CP5@0A CP350 CP550
BW -3dB DG50MHz DG100MHz DG12MHz DG5MHz
Rise time Xt ya Xo dpya XH py a Xt ny a
Continuous
maximum 30Arms 30Arms 150Arms 500Arms
input range
Max peak
currentvalue 50A 50A 300A 750A
Range 5A(1X) 5A(1X) 30A(10X) 75A(10X)
30A(10X) 30A(10X) 150A(10X) 500A(100X)
p! oxp! 0|5 oxp! 0 on!oxon|tp! oxpn!
Overload - - - -
on!oxpnjion! oxpn!lmMmpn! oxolpnn! oxpn
Current 5A(1VIA) 5A(1VIA) 30A(0.1V/A) 75A(0.1V/A)
TransferRatio 30A(0.1V/A) 30A(0.1V/A) 150A(0.01V/A) | 500A(0.01V/A)
Measurement 5A(1mA) 5A(1mA) 30A(5mA) 75A(5mA)
Resolution 30A(10mA) 30A(10mA) 150A(50mA) 500A(50mA)
30A(£1%+10mA
) 5A(x1%+1mA) | 5A(x1%+1mA) 75A(x1%+10mA)
Amplitude )
Accuracy 30A(x1%=10m | 30A((£1%+10mA] 150A((x1%+100 500A((x1%+100m
A) ) mA)) A))
:;F:Jl:etdance Fgure3-1 FHgure3-2 Fgure6 Fgure9
Power Supply DC 12\.2A
Max. rated
300VCATI 600VCAT Il 300€AT Il
voltageto earth
Safety IEC 61011:2010 IEC 6101®32:2012
standards EN 6101€1:2010 EN 6101P-32:2012
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MechanicalCharacteristics

Model CR030 CR030A CP150 CP500
MeasurementConductor
) 5mm 20mm
DiameterMax.
CableLength im 1.5m
BNCLength 100cm
PowerAdapterDimensions 72*62*31mm Cable lengti.5m
CurrentClampDimensions
R 75*40*18mm 175*68*29mm
L*W*H"

TerminationUnif L*W*H~ 119*49*28mm
ProbeWeight 2409 5009 5109
EnvironmentalCharacteristics
Model CR030 CR030A CP150 CP500
OperatingTemperature ) .

- ON "~ 40N~ 80%RH or less
and Humidity ' '
NonoperatingTemperature ) .

. -10ON © 50N~ 80%RH or less
and Humidity ' '
OperatingAltitude 2000m
NonoperatingAltitude 12000m
MeasurementProcedue
Attentions: Note

., Theoutput of this unit is terminatedinternally. Usea highimpedancenput to themeasuring
instrument. Accuratemeasurementsre not possiblewhenthe inputimpedanceof the scope
issetto 50 m Besureo setthe inputimpedanceo 1 a mbefore makingmeasurement

. Immediatelyafter poweringon the probe, the probe maybesubjectto anappreciableoffset

drift due to the effect of self heating. To counteractthis, allowthe probe towarm up for about
30 minutesbefore carryingout measurement.

When performing continuousmeasurementsit is necessaryo be awarethat the offset voltage

drifts, dependingon factorssuchasthe ambient temperature.

. Dependingon the measuredcurrent frequency,somesoundmaybeproducedby resonance,
but hasno effect on measurements.

5
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. Thereadingmay be affected by the positionwithin the clampaperture of the conductor being
measured.Theconduwctor shouldbe in the center of the clampaperture.

. Whencarryingout a measurementpressthe openingleveruntil the & | b [ hindidagon
disappearsand checkthat the sensorheadis properly closed.If the sensorheadis not
properlyclosed,an accurde measuremenis not possible.

. Accuratemeasurementmay be impossiblein locationssubjectto strongexternalmagnetic
fields, suchastransformersand high- current conductors,or in locationssubjectto strong
externalelectricfields, suchasradio transmissiorequipment.

. At highfrequenciescommonmode noisemay affect measurementdaken on the high voltage
sideof circuits. If this occurs,reducethe frequencyrangeof the waveformmeasuring
instrumentor clamponto the low- voltage side of the circuit, asappropriate.

High

Power Load
Source @

Low

. Whendisconnectinghe output connector,be sureto releasethe lock,then pull the connector.
Forciblypullingthe connectorwithout releasinghe lock,or pullingon the cablewill resultin
damageto the terminator.

. Donot demagnetizevhile the conductorbeingmeasureds clamped.Thiscoulddamagethe
componentsof the circuitbeingmeasured.

. Themaximumcontinuousinput rangeis basedon heatthat isinternally generatedduring
measurementNeverinput currentin excessf this level. Exceedinghe rated levelmayresultin
damageto the probe.

. Themaximumcontinuousinput rangevariesaccordingo the frequencyof the currentbeing
measuredSeethe figuresind { LISOAFR OF A2y A

. Ifexcesgurrentisinput, generatedheatactivatesa built- in safetyfunction that blocksnormal
output. If this happensremovethe inputimmediately(removethe sensorfrom the conductor
beingmeasuredor reducethe input currentto zero). Wait until the sensorhashad sufficient
time to coolbefore resumingoperation.

. Evenif the input currentdoesnot exceedhe rated continuousmaximum,continuougnput for
anextendedperiod of time mayresultin activationof thesafetycircuitto preventdamage
resultingfrom heatingof the sensor.

. Athighambienttemperaturesthe built- in safetycircuitmayactivateat currentinput levels
belowthe rated continuousmaximum.

Current Probe 9
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. Continuousnput of currentexceedinghe rated maximumor repeatedactivationof the safety
functionmayresultin damageto the unit.

., Theprobeisrated for maximuminput undertwo conditionsin additionto the input maximums
showninthe @ / K I NJ O.B&hECPED300,thesare (1) 30 Apeakfor continuousinput
and(2) 50 Apeakfor pulsewidths 10> JIpindicatesin upperwaveformresponsdimit of
30 Apeak.Usethe sensorat RMScurrentinput levelsthat are within the rated continuous
maximums(2) indicatesthe upperresponsdimit for a singleinput pulse.

. Whenopeningthe sensortheadof the probe,be sureto operatewith the openinglever. If an
upper coreisforcedto openwhenthe sensoreadis locked,the openclosemechanisntanbe
damaged.

Lock State

X_’ 1 (L\ =
m\/]ﬂrﬂ[nrfrinwl ——

Preparationsfor Measurement

1) Havethe power supplyand oscilloscopaeadyfor waveformmeasurementready.

2) CP800Gseriesconnectsthe power supply the red LEDights.
Rangeselectand DegaussAutoZero

1) With the oscilloscopenput at ground,adjustthe trace to the zeroposition.

2) Setthe input couplingof the oscilloscopeo DC.

3) Connectthe output connectorof the current probe to the input connectorofthe oscilloscope.
Turnthe collaruntil it clicks,and checkthat it is lockedsecurely.

4) Without clampingthe conductorto be measured pressthe openingleveruntil the "UNLOCK"
indication disappearsand checkthat the sensorheadis properly closed.

5) Selectappropriated w | yvia & RangeKey.

6)Presshe @ 5 S 3| dzé A “%k&/ MBuéceedcontinue to next step. If failed, make surethe
probe lockedor other problems.

Makingthe Measurement

1) Checkhat the systemis safeandthat the preparationsdescribedin the precedingsection
havebeencarriedout.

2) Pullthe sensoropeninglever wit h the sensorheadopens.

3) Align the sensorsothat the current direction indication corresponddgo the direction of
current flow through the conductorto be measured Also,alignthe clampsothat the
conductoris in the center of the sensoraperture.

4) Pressthe openinglever on the sensorheaduntil the "UNLOCKihdicationdisappearsAlso
checkthat the openingleveris firmly lockedandthe sensorheadsecurelyclosed.

10 Current Proke
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ServiceStrategy

Problem Possiblecause Processingnethods
Poweroff Poweron

/| yr@asuringDC Oscilloscopeset ACmode OscilloscopsetACmode
Sensoris not locked Lockthe sensor

. o DemagnetizatioandZero
Sensomith magnetization .
Adjustment

/| yadhistto zero

ZeroAdjustmentout of range

Turn the coarseadjustment
trimmer

Measuringamplitudeis smallin
allfrequency

Oscilloscopeavith p 1 imput

Oscilloscopavith M a m | 0ip@t S

Listof goods

Listof goods

Name

Quantity

PROBE

1

DC12V/1.2AAdapter

ToolBag

BNCCable

InstructionManual

TestReport

Rk |k ||
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CP400@eries Current Probe

CP4000 Series Summary

ContinuousMaximum
Model Peak Current BW(3dB) | Range switch
Input Range
100mV/A
CP4070A | 200A 70Arms 300kHz
10mV /A
50mV/A
CP4070 200A 70Arms 150kHz
5mV /A
500mV/A
CP4050 140A 50Arms 1MHz
50mV /A
50mV/A
CP4020 60A 20Arms 100kHz
5mV /A

12 Current Proke
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General Safety Instructions

Read the following safety instructions to avoid injury and prevent damage tpribdictor any
products connected to it. Use this product only as specified.
Only qualified personnel should perform service procedare

B

To avoid fire or Personal injury

B

. Connect and Disconnect Properi@onnect the probe output to the measurement
instrument before connecting the probe to the circuit under test. Disconnect the probe
input and the probe ground from the circuit under tdmtfore disconnecting the probe
from the measurement instrument.

Observe All Terminal Rating3o avoid fore or shock hazard, observe all rating and
markings on the product. Consult the instruction manual for further ratings information
before marking conngtions to the product.

Replace Batteries ProperliReplace batteries only with the proper type and rating
specified.

Do Not Operate Without Coverdo not operate this product without the covers or
panels.

Avoid Exposed Circuitrypo not touch exposed coections and components when
power is present.

Do Not Operate With Suspected Failurdébyou suspect there is damage to this product ,
have it inspected by qualified service personnel.

Do Not Operate in Wet/Damp Conditions.

Do Not Operate in an Explosiv&mosphere.

Keep Product Surfaces Clean and Dry

Safety Terms and Symbols

Terms in this manualThese terms may appear in this manual:

A WARNINGWarning statements identify conditions or practices that could result in injury
or loss of life.

A CAUTIONCaution statements identify conditions or practices that could result in damage
to this product or other property.

Terms on the Product. These terms may appear on the product:

DANGERdicates an injury hazard immediately accessible as you read the marking

WARNINGnNdicates an injury hazard not immediately accessible as you read the marking.

CAUTIONNdicates a hazard to property including the product.

Symbols on the ProduciThese symbols may appear on the product:

A Attention refer to operation Instructins.

[E] This instrument has double insulation.

Current Probe 13
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Getting Started

TheCP400Geries current probe enables a general purpose oscilloscope to display
AC and DC current signals up to 100 amps PRk RMS). The current probe can
also make AC and DC measurensanith a multimeter by using the recommended

accessory MFP46(BN@o- banana) plug adapter.

Press Button

Battery Inside
(suggested outdoor using)

Output into Oscilloscope

Output Into BP-250 : ) Max. 112 Wire

Battery Cover
DC Zero Offset
Range Selection Max. 112 Wire

(Power On/Off) DC Zero Offset

Range Selection Press Button

AC Adaptor Input (Power On/Off)

Figurel showsthe controls and indicators

CP400Geries controls and indicators

Control/Indicator | Description

Current flow symbolThe arrow shas the probe& polarity convention
for measuring current flowing from positive to negative.

Zero adjustment.Rotate to adjust the probe output to zero when ther
is no current present. It may also be used to offset a DC signal
component Zeroing is noheeded for AC measurements unless your
instrument camot isdate a DC component(if present).

11°)

100mV/A OFF/Range switchSlide the switch from OFF to either tA@mV/A or

10mV/A 100mV/Arange. When either range is selected, the probe is turned|on,
OFF - and the green batteryndicator lights.
B Battery indicator. The green b#ery indicator lights when the probe |s
turned on. For more information, see Battery Notes and Battery
0 N Installation on Page 11.
= Overload indicator.The red overload indicator lights if the measured
& signal is greater than the selected range capacity. Switch the probe to 10
mV/Aif possible, or remove the probe from the circuit.

14 Current Proke
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Basic Operation

Before using the probe, the batteries or specified power adaptor must be installed.

WARNING!
DO not clarp the probe onto circuits with voltages greater than 600 VAC. Personal Injury or
damage to the probe may result. Always connect the CP4000 current puapet to the
instrument before clamping onto the circuit under test.

1. First connect the curremirobe BNC connector to EF0(double BNC connection cabjien
connect to oscilloscope input.&t by setting the oscilloscope voltage input channel to DC
coupling, and the voltage scale 100m V/div

2. Move the OFF/Range switch to thémV/Aor 100mV/A position to turn on the probe.

(h The CP4070A has a green LED power/battery indicator. If the LED does not light, replace
the battery or use specified power adapior.

3. Use the ZERO adjustment to zero or offset the probe output detection of resithgaletic
DC charges.

4. Connect theprobe to the circuit by opening the jaws and clamping around the conductor. See
Figure 2.

fMbhe¢9od /fFYLAYI FNRdzyR 020K (GKS aK2(0d¢ | yR ySdziNI

(Remember to unclamp the probe from the conductor before disconnecting it fiaum meter

or instrument)

Figure2 Connecting theCP4070A

5!/ Readzali GKS LINRPo6S OKIyySt IssdriRto getia@ledr dn@siable LISQa GA Y
view of the signal. Set the oscilloscope input to DC volts ti see both the AC and DC current;

set the channel to AC to see the AC current only. The current drawn by different devices look

much different than that of others. While the RMS current can only be used in low frequency

current, the momentary peaks may be quite high. Figure 3 showsitfeeethce between the

line current drawn by a resistive load and a motor controller.

/1 /TN

r[\:\«u\\, H\\y/

Motor

Figure3 Typical current waveform
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Congratulations on your purchase @P9O00series, anultifunctionalcurrent probe When
connecting to a digital meter, usbé recommended M246N(BNC to banana adapter).
Connect the black lead to the meter COM, and the red lead to mput . To measure only
AC current, set the meter to measure AC volts. To measure DC current, set the meter to
measure DC volts. Note the current convention arrow on the probe to get thgepipolarity
reading. To increase the measurement sensitivit¢ BA000, loop sensitivity of CP4000 is
multiplied times thenumber of l@ps in the jaws. For examplE8dmV/A* 4 turns=40mV/A

Figure4 increasing the sensitivity

Specifications
Model CP4020 CP4050 CP4070 CP4070A
BW -3dB DC100kHz DCG1MHz DCG150kH DCG300kHz
Rise time XXo @ p dZ Xn @®o pdz{f |XH Po dz{ XM D H dz{
Continuous
maximum 20Arms 50Arms 70Arms 70Arms
input range
Max peak
currentvalue 60A 140A 200A 200A
50mV/A 500mV/A 50mV/A 100mV/A
Range switch
5mV /A 50mV /A 5mV /A 10mV /A
+3%+20mA +3%+50mA
© 20mAl14ApK " 50mA10ApK
2% 2%
at 500mV/A at 100mVv/A
"~ 0.4A10ApK "~ 0.4A10ApK
+4%+200mA +4%+50mA
DC Accuracy at 50mV/A at 50mV/A
. ~  200mA100A ~ 500mA40ApK
(Typical) +2% Pl 120 P
K at50mV/A at 1I0mV/IA +15%
~ 1A60ApK ~ 1A200ApK
+15% max max
at 5mV/A at 5mV/A
~ 100A140ApK ~ 40A100ApK
at 50mV/A at 100mV/A
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SIGLENT

Power Supply 9Vbattery
Maximum

working Voltage | 300VCAT Il
Maximum 600VCAT II
working Voltage

MechanicalSpecifications

Model CP4020 CP4070 CP4050 CP4070A
Dimensions 231*67*36mm 262*81*36mm | 280*70*32mm
Maximum Conductor size 10.3mm 10.3mm 11mm

Cable Length 200cm 100cm 100cm
Weight 310g 310g 260g
EnvironmentalCharacteristics

Model CP4020 CP4070 CP4050 CP4070A
OperatingTemperature ON "~ 50N (+32F  +122%F)

NonoperatingTemperature -20N * 80N (-20F = +80%F)

. ON "~ 40N~ 95%RH
Humidity ) .
40N~ 50N~ 45%RH
Pollution Degree 2
B LTI T T 1T
50 mV/Arange | | I1|2)[()mV>ALaInIg!I‘"
o T R
TTTIN i N
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3.4 9 4
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CP4050 Gain versus frequency at 1A peak
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CRI070AGain versus frequency at 1A peak
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SIGLENT
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