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ABOUT THIS MANUAL

Throughout thisdlocument the instrument is referred to as thex@%his applies to all instruments in the 5eries
having a main firmware revision 239, there may balifferencesif the 95x being operated has a different main
firmware version.At the end of this manal is a section detailing the differences betweer3@and earlier
versions of the firmware (sedigrating from Earlier Firmware Versio)s

Due to catinuing product refinement and possible manufacturer changes to components used in this product,
Vitrekreserves the right to change any or all specifications without notice.

¢CKAA YlydzZZf KFEa 06SSy ONBIGSR ¢4l KtoanGiieAséctidn ofthE mandalk y { & @
the user may click on the section name reference and the document will automatically go to that section.

¢CKS GFrotS 2F O2yiSyida Aa aOtAO|llofSeod ¢KS dzaSNJ Yl &
The table of ontents is also made available as Bookmarks for Adobe Reader or Acrobat, allowing the user to

permanentlydisplay the table of contents alongside the document and navigate by clickiegabisectionas
needed.
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WARRANTY INFORMATION

ThisVitrekinstrumentis warranted against defects in material and workmanship for a period of 1 year after the
date of purchase (extended up to a total of 3 years with registration and annual calibrativiitsedd. Vitrek

agrees to repair or replace any assembly or commbriexcept batteries) found to be defective, under normal use,
during the warranty period+ A { s\aBliyaflon under this warranty is limited solely to repairing any such

instrument, which int A (1 \sBI§ oinion proves to be defective within the scopéhe warranty, when returned

to the factory or to an authorized service center. Transportation to the factory or service center is to be prepaid by
the purchaser. Shipment should not be made without prior authorizatiowitnek

This warranty does napply to any products repaired or altered by persons not authorizeditvgk or not in
accordance with instructions provided Mjtrek If the instrument is defective as a result of misuse, improper
repair,improper shipmentpr abnormal conditions or ggrations, repairs will be billed at cost.

Vitrekassumes no responsibility for its products being used in a hazardous or dangerous manner, either alone or in
conjunction with other equipment. Special disclaimers apply to this instruméittek assumes no liability for
secondary charges or consequential damages, and, in any evénij Ni&bjlitRfor breach of warranty under any
contract or otherwise, shall not exceed the original purchase price of the specific instrument shipped and against
which a claim is made.

Any recommendations made Bitrek or its representatives, for uses of its products are based on tests believed to
be reliable, butvitrekmakes no warranties of the results to be obtained. This warranty is in lieu of all other
warranties, expressed or implied and no representative or person is authorized to represent or assiteefor

any liability in connection with the sale of our products other than set forth herein.

Document number M@5xGOM revisiorH, 26 June 2016
Copyrght© 20092015 Vitrek.
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SECTION ¢ PRODUCT INFORMATION

FEATURES

The 95x is an advanced Electrical Safety &aalyith many standard features which make it unique in this field.

1 Multiple Capabilities. The 95x is capable gkaywide range of safety tests and is also capable of making
specialty measurements on componeimtall in the same instrument.

1 Multiple Safety features. The 95x has many binilsafety features, such asagind current detection
DUT safety ground disconnection detection, and more. The standard digital interface allows the user to
use safety interlocks and remote safety indicators with ease.

1 No regrets. With all of the features shown here, the 9%ajsable of so much more than the typical
dzA SNEQ LINBaASyi(d NBIdZANBYSydGasz GKS dzaSNJI gAft y20 NBIN
requirements come up in the future.

f  Wide range of voltages and currents generated. The 95x has a test voltage ra¥igelfro ¥S¢ mnQa 2 F
G2 aSOSNIt mnQa 27F 1 Af 2t30diNINBo/RI2 NI g/AASK FINRYYR | i SaS06A yY3
of amps (for chassis ground bond testiatjDC or ovea frequency range from 20 to 500HEhe 95x is
not limited to just a éw voltages, currents or frequencies, the user can specify the actual level and
frequency they desireThe 95x is not weak eitherloads up to 500VA can be accommodated.

1 Wide range of voltages and currents measured. The 95x does not just have a vgdefaenerated
voltages and currents it can measure them too. From microvoltsmon Q Kilovéalt$, and froomnn Qa 2 F
LIAO21 YLA (2 wmala@ieasired by thd 95X LsYitgIASP based technology the 95x
knows the difference betweehreakdown currents, leakage currents and arcing curremd gives you all
of the results

1 Advanced measurements. When it comes to AC measurements the 95x does not just measure the basics
the 95x measures total, in phase and quadrature components alleofitiie and makes available more
advanced results such as in phase resistance, quadrature reactance, capacitance and dissipation factors.

1 Result Analysis. The 95x does not just measure, it analyses the measurerafiatsa test has been run
the minimum,maximum,averageand final measurements are available, a running total of the passes and
failures for each test step are also maintained across multiple runs.

T b2i 2dzad aR2Sa y20 oNBlI1R2gyé¢ o0dzi aR2Sa thaudl { R2oy €
DUT does not breakdown, but it is also capable of testing that a surge suppressor type device does
breakdown at the correct voltageEver worried if that surge suppressor you disconnected while safety
testing was correctly reconnected, does it woikit in specification? Not a problem for the 35k can
be tested after safety testing.

1 The 95x adapts itself to the load automatically. The 95x does not have the load restrictions so often found
(and so often hidden in the small print) other safety analyzers, load capacitances up to a farad during
DC withstand testindhighlyinductive loads when low resistance testing, and more, are automatically
accommodated by the 95x adapting itself to thetualload during each testMeasurements on DUTike
solar panels and computer system line filters are made by the 95x with ease.

1 Standaloneoperation. The 95x can be programmed by the user to perform up to 254 test steps in a
sequence. Each step is automatically performed by the 95x either withtloowtiuser intervention as
the user desires. Up to 100 such sequences can be defined and maintainedristthment; no
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computer is required.The 95x is capable of controlling switch matrix units (also availableVitrek) ¢
up to 256 channels can lmontrolled without needing a computer or softwar@he 95x can even print a
test report on a printer for you when a test sequence has completed.

System operation Wide range of interfaces available. If the user wishes to use the 95x with a computer,
then RS232, GPIB or Ethernet interfacing can be chosen as the interfacing medium between them. Giving
the user the flexibility to use the 95x in almost any computing environment. Software (QuickTest Pro) is
available fromVitrekto provide all the controheeded for any system from the simple (just the 95x) to the
most complex with the 95x terminals being multiplexed between DUTs and/or points within DUTs by up

to 1024 channels iswitch matrix units (also available frotitrek).

High Speed. The 95x is aesfe of performing very quickly, up to 100 tests per second can be performed
with the test results being made available both during each test and after the entire sequence has been
run. The 95x is also capable of chairdimgilartests without needing taeduce the applied voltage or
current to zero between test stepthis considerably speeds up testing when multiple test levels are
required.

All of themeasuremens, all of the time. The 95x does not just measure what the user has set limits for,
all measurement results for the specific type of test being performed are made available to the user.

Energy Efficient. The 95x uses direct line switching power supplies to provide a very energy efficient

instrument, the 95x only draws significant power from thee when needed to power the load.

AVAILABLE MODELS AND OPTIONS

A oltage Te 0 D oltage Te A ow Re a e [e

951 No 951i
952i 20.6000V 20-6500V 0.1-40A @ 8V 952i
953i No 953
954i 40-11000V 0.1-40A @ 8V 954i
955i 40-10000V No 955i
956i No 20-6500V No 956i

. 20-6000V No .
97 4010000V OptAClg  >1O000V (0.1-40A Opt GB40) | 227!
959 No No 0.1-40A @ 8V 959i

In addition to the above,lamodels have- and 4wire DC Low Resistance and Ground Leakage Testpabilities,
a RS232 interface, a Digital I/0 interface and a VICL proprietary interface.

| INTERFACING OPTION

Thisoption may be fitted in any 95x.

OptionGPIB9 adds a GPIB interface.

The 95x has Digital /0, RS2Bfhernet,and USB Printer interfaces as standard.

‘DC VOLTAGE OPTIONS
Thisoption may be fitted in ay 95x except the 959i

OptionDANEGchanges the polarity of the DC Voltage capabilitpegative butimits the minimum DC output
voltage to 200V.

| INTERNAKBC VOLTBE OPTIONS
One or none of these options may be fitted i9%i, 952i, 953i, 954ior 957i
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OptionAG2 changeghe AC Voltage capability t)-2000V anchas increased drive capability at all voltage output
levels.

Option500VA(not available for thed52ior 954i) extends the AC voltage drive capabilitylt@OmArms.

OptionAG10 (only available for the 957i) extends the AC &g# drive capability to 10Kivis (same as standard in
a 955i).

| INTERNAL GROUND BOND OPTION
Thisoption may be fittedn a 957i and cannot be fitted if Opt. AO is fitted.
OptionGB40adds ground bond testing capability to the 9%§ame as standard in a 952i, 954i and 959i).

| EXTERNAAC VOLTAGE OPTION
This option may be fitted in 851i, 952i, 953i, 954i, 955ior 957i.

Option AG30 extends the maximum AC Voltage capability to 30KV by means of an external unit.

|PULSE TESTING OPTION

This option may be fitted in 851, 952i, 953ior 954i(not available with Option 500VA) or a 957i (not available
with Opt. AG10).

OptionPMT-1 adds pulsed voltage testing.

| DUT BOLATIOMPTION
One of these optionmay be fitted in a 951i, 952i or 956i.

OptionHSSadds the ability to measure AC or DCdkdown andor leakage into a grounded DUT with down to
10nA resolution.

OptionHS2 adds the ability to measure DC breakdown and/or leakage into a grounded DUT with down to 1nA
resolution.

| TERMINAL OPTION
One or none of these options may be fittedany 95x.
OptionRP@95 adds rear panel terminals in parallel with the front panel terminals.

OptionRP@-95 replaces the front panel terminals with rear panel terminals.

| POWER INPUT OPTION
Any of theseoptions may be fitted in any 95x.
OptionLOLINEhanges the standard 185Vrms line voltage range to -8@25Vrms.

OptionINRUSHeduces the poweon inrush current at 230V line from over 100Apk to nomindlpk but limits
the line voltage range t200-245Vrms.

|RACK MOUNTING OPTION
This option may be fitted in any 95x.
OptionRM-1I £ t 26a& F2NJ adl yRIENR mMdpé NF O] Y2dzydAy3a 2F GKS

| OUTPUTNVOLTAGEURRENTIMITINGOPTIONS

The user mayat the time of order, specify that the DC and/or AC Voltage gendratethe 95x may be limited to a
user specified voltage less than that normally available from the specific unit model (but must be greater than
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100V). Similarly, the user may specify that the Ground Bond current generate@32y, 954i or 959i is liméd to
a user specified current between 1 and 40Arms. The remainder of this manual assumes that these optional limits
are at the maximum for the specific model.

SOFTWARE
QTProll ¢ 950. A45-dayfree trial included with each unit. This software provides
1 The user does not need to write software to use the 95x with a computer.
Can control testing using very complex switching systems when useitrith 964 Switch Matrix units.
Easy to use fully graphical interface on a Windows based computer.
Multi-leveluser login, enabling the configuration of tests to be locked except for certain users.
Company wide use of test sequences using the company network.
Test sequences can be downloaded into the 95x and run without the computer.
Test results recorded on a c@uter or on the company network.

Computer generated muHevel test reports.

=A =4 =4 =4 -4 -4 -4 -

Compatibility with a wide range of Windows versions (Windows XP through Windows 8 as a Desktop
Application).

ACCESSORIES

=

TL-11595. 115V Receptacle Hipot Test Adaptor
TL115GHER 115V Receptacle Ground Bond Test Adaptor

TL-11595GBR 115V Receptacle Hipot and Ground Bond Test Adaptor

TLIECG95. IEC320 Power Socket Lead set for HiPot

TLIEGGBRIEC320 Power Socket Lead set for Ground Bond

TLIEC95GBRIEC320 Power Eket Lead set for HiPot and Ground Bond

TL-209. Standard HV/CONT Alligator Clip Test Lead Set (one supplied with each unit).
K-1R 4-Wire Kelvin Low Resistance Measurement Lead Set

K-2R 4-Wire 40A GB Test Lead Set (one supplied with each 952i, 954ia@88357i with Opt GB40).
RS2. 6ft RS232 nulinodem cable (95x to Computer).

RS. Remote Start Switch.

RSP. Remote Start Footswitch.

HVW9. High Voltage Warning Light.

RM-1. Rack Mount Kit for the 95x series.

DIOISQ DIO Isolator for the 95series. Available in models for 3V, 5V, 12V, or 24V logic.

=A =4 =4 =4 4 -4 -4 -4 -4 -4 A -4 -4 -
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SECTION @ SAFETY

The user should be aware of these safety warsgaiggall times while using the 95x.

WARNING THE 95x PRODUCES VOLTAGES AND CURRENTS WHICH MAY BE LETHAL, UNSAFE
OPERATION MARESULT IN SEVERE INJURY OR DEATH

WARNING IF THE 95x IS USED IN A MANNER NOT SPECHHREKRYE PROTECTION PROVIDED BY
THE EQUIPMENT MAY BE IMPAIRED AND SAFETY MAY BE COMPROMISED.

POWER AND GROUNDING

WARNING THE 95x IS INTENDED TE@®ERED FROM A POWER CORD HAVING A PROTECTIVE
GROUND WIRE WHICH MUST BE INSERTED INTO A POWER OUTLET HAVING A PROTECTIVE GROUNL
TERMINAL. IF THE 95x IS NOT POWERED FROM A SUITABLE POWER SOURCE THEN THE CHASSIS
GROUND TERMINAL LOCATED NEAR THE POWEROENERYOR ON THE REAR PANEL MUST BE
PROTECTIVE GROUNDED

WARNING TURNING OFF OR OTHERWISE REMOVING POWER TO THE 95x WHILE IT IS GENERATING
HIGH VOLTAGES WILL NOT ENABLE THE 95x TO DISCHARGE THE DUT AND MAY DAMAGE THE 95x. T
DUT MAY HAVE DANGEROUSAGHES PRESENT FOR LONG PERIODS OF TIME AFTER THIS OCCURS

WARNING DO NOT REMOVE THE POWER CORD FROM THE 95x OR FROM THE SOURCE OF POWER
WHILE IT IS OPERATING AT HIGH VOLTAGES. THIS WILL REMOVE THE PROTECTIVE GROUND FROM
CHASSIS OF THE 95x AND THRVBIWOH MAY RESULT IN HAZARDOUS VOLTAGES BEING ACCESSIBLE
TO THE USER.

TERMINALS AND WIRING

WARNING THE 95x PRODUCES VOLTAGES AND CURRENTS WHICH MAEBEURHBAL
VOLTAGE OR CURRENT IS PRESENT WHEN CONNECTING TO OR DISCONNECTING FROM THE TERM
OR DUT.

TheHIGH VOLTAGE OR HIGH CURRENT PRiEBERNJ symbol on the front panel of the 95x is illuminated

whenever an unsafe voltage is present on théterminal, or a high current is present between tIBOURCE
terminals.

WARNING THE 98 PRODUCES VOLTAGES OF UP TO 10kVrms ON THE HV TERMINAL(S). THE USER
MUST ENSURE THAT CONNECTIONS TO THESE TERMINALS HAVE SUFFICIENT INSULATION FOR THE
VOLTAGES. EVEN WHEN SHEFRATCNSULATION IS PRESENT, THE USER SHOULD NOT PUT ANY PART OF
THEIR BODY IN CLOSE PROXIMITY TO THE CONNECTIONS WHILE SIGREREBEET

The insulation of the wiring to thEVterminal of the 95x must be rated for at least the highest voltage etque
during the test sequence.

The user should ensure that all personnel remain at a safe distance frobfMidring during testing.
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When using high voltages, even if there is sufficient insulation, there may be significant capacitive aghigling

can cause an unsafe current to flow to nearby objects and corona can occur even outside of the insulation. This is
made worse by sharp corners on objects or the wiring. In severe cas@sacan cause interference with the
measurements of the 95xna will reduce the capabilities of the wiring insulation over time, eventually resulting in
insulation failure.

When using extremely high voltages, especially when using Of80AiBere may be significant mechanical force
between theHVwiring and nearlyg objects. Loose wiring can move several inches, and nearby loose objects (
screws or papers) can be attracted to the high voltage wire.

All terminals of the 95x other than the HV terminal are always protected to be within a safe voltage of the 95x
chassis ground, so high voltage wire is generally unnecessary for connections to them.

Should the DUT exhibit significant breakdown or argwhge being testedthere may be very high energy HF
interference generated Although this only lasts for a smakiod of time before the 95x shuts dowm, $severe

cases this can damage nearby equipment, such as computers. The wiring between the 95x terminals and the DUT
should be routed as far as possible away from other equipmentflanmd all cabling connected totber

equipment.

When chargindpigh capacitinceloads to high DC voltages the capacitor may be unsafeiittite wiring to it

exhibits breakdownwhile being tested. The energy in the breakdown is generated by the capacitor itself, so there
can beno limit on this energy imposed by the 95x.

WARNING SOME 98MODELS PRODUCE CURRENTS OF UP TO 40Arms ON THE SOURCE + AND
TERMINALS. THE USER MUST ENSURE THAT CONNECTIONS TO THESE TERRNACENAVE
CURRENT CARRYRAGING

The current rating of alviring must be sufficient for at least the highest current expected from that terminal
during the test sequence.

Generallyall wiring should be rated for at least 1200mA, but ®®URCEand SOURGEerminal wiring for a 952i,
954, or 959i performing Ground Bond testing should be rated for the highest set test current (this may be up to
40A).

USER ACTIVATED SAFETY ABORT

1 The user may depress tI&TObutton on the 95x front panel at any time while a test sequence is being
run to remove the voltage or current as quickly as possible and abort the test sequence.

1 The user can configure for a digital INTERLOCK signal to be input to the DIO Interface which will abort a
high voltage or current test step if the interlock is opened. SEETION@DIO INTERFACE

9 The user can configure for a digital ABORT signal to be input to the DIO Interface which will abort any type
of test step if asarted. SeeSECTION@DIO INTERFACE

1 There are several interface commands which can be used to abort a running test sequen&é&CSéeN
11¢ PROGRAMMING VIA AN INTERFACE

AUTOMATIC SAFETY ABORT

1 For AC or DC voltage test steps, if the breakdown current level is sétrtApk and the HI SAFETY setting
in the CNFGTEST menu is enabled, the 95x will fail the test if excebliterminal current is detected.
This effectively reduces the drive capability of the 95x to a safer level of current (nominally 7.5mA peak)
duringthese test steps. Sekest Sequence Configuration
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1 For AC or DC voltage test steps, RETURNerminal of the 95x provides a protective ground tetBUT.
The user may wish to take precautions to ensits&onnection to the DUT. If the CONTINUITY SENSE
setting in the CNFGTEST menu is enabled, and the user connects a separate wire betweBBNEE+
terminal of the 95x and the portion of the DUG which theRETURNerminal wire is connected, then if
the RETURIMerminal wire becomes disconnected from the DUT the test step will be immediately aborted
and the high voltage removed, preventing a potentially unsafe condition. TSgeSequence
Configuration

1 If option HSL is not fitted then ér AC or DC voltage test steps, if the voltage present oftierminal
is detected as being significantifferent from that expected during the execution of a test step, then the
test sequence is immediately abortedid anyhigh voltage removed, preventing a potentially unsafe
condition. This requires no specific configuration by the user.

1 All processorsi the 95x which participate in monitoring the output of the 95x and the condition of the
load check each other nominally every 5ms, if any-opisration is detected which lasts more than 10ms
then the test sequence is immediately aborted and any high gelt@moved, preventing a potentially
unsafe condition This requires no specific configuration by the user.
f  The main processartilizesak I NRg I NE a g (i OKR 2 Alfunctipiing §ystemNiBi©O2 OSNE Y
typically 100msec. If this occurs during a tegrtlihe test sequence is immediately aborted and any high
voltage removed, preventing a potentially unsafe condition. This requires no specific configuration by the
user.
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SECTION BINSTALLATION

GENERAL SPECIFICATIONS

Nominal Dimensions 89mmHx10oHYY2 E npTYY5 60®dpé E MTE E My£0

Nominal Weight 951i953i957i959i: 9kg (18Ib) net, 12kg (25Ib) shipping
956i : 5kg (111b) net, 8kg (18Ib) shipping
951i,953iOpt. 500VA : 3kg (Zlb) net,16kg (35Ib) shipping
952, 954, 955i: 13kg (271b) net, B6kg (Slb) shipping
957i Opt AC10 or GB40 : 13kg (271b) net, 16kg (35Ib) shipping
Opt. AG30 :additional 17kg (361b) net, 21kg (461b) shipping

Storage Environment  -20 to 75C (noftondensing)
Operatingenvironment 0 to 50C<85% RHhon-condensing)Pollution Dgree 2
OperatingAltitude 0 to 7000ft ASL (10000ft with reduced output drive capability)

LinePower Installation Category I
Standard:105-265Vrms(45 to 450H}or 160-300Vd¢ having at least 500VE&50VA for
Opt. 500VAtapability
Opt. LOLINE:530 130Vrmg45 to450H2
Opt. INRUSH : 2a865Vrmg(45 to 450HYhaving at least 500VA (750VA for Opt. 500VA)
capability

Measurement Measurement Category |

THE95x MUST NOT BE USED IN AN ENVIRONMENT WHERE CONDUCTIVE POLLUTION CAN OCCUR, E.G. IN AN
OUTDOOR ENVIRONMENT.

IF FLUIDS OR OTHER CONDUCTIVE MATERIALS ARE ALLOWED TO ENTER THE UNIT ENCLOSURE, EVEN IF NOT
POWERED, THEN THE UNIT SHOULD BE IMMEDIATELYTTARENEBRATION AND SERVICED AS SAFETY MAY
HAVE BEEN COMPROMISED.

IF THE UNIT IS TRANSPORTED BETWEEN DIFFERING ENVIRONMENTS AND CONDENSATION IS SUSPECTED, Tk
UNIT SHOULD REMAIN UNPOWERED FOR SUFFICIENT TIME FOR CONDENSATION TO HAVE DISSIPATED.

INITIAL INSBCTION

After the 95x has been shipped or otherwise handled in an unknown manner, the user should visually inspect the
95x for damage before attempting to operate it. Particular attention should be taken to ensure that there are no
significant dents or cieks in any outer surfaces and that all terminals are securely mounted to the unit. If any
significant dents or cracks, or any loosely mounted terminals, are noted then it is recommended that the 95x be
serviced prior to being placed into yses safety ma have been compromised.

COOLING

The 95x is cooled by means of a rear panel mounted fan and cooling vents in the top cover. Sufficient free air must
be allowed behind the rear panel and above the top cover to allow sufficient airflow for cooling purpasksast
H ¢ wellFentilatedunrestrictedspace is recommended around the fan intake abdvethe vents.

The cooling fan has variable speed to save energy while the 95x is not in use or is not heavily loaded. The user may
notice that the fan activags shortly after initial application of line power. This is normal; the fan should stop or
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slowto low speed within 1 minute of application of power. If the fan maintains high speed operation for a long
time, then the airflow may be overly restrictedr the fan filter may be blockedhe user should take corrective
action.

The cooling fan has a removable filter. This is easily remimvedeaning or replacememithout disassembling
the 95% e SECTION @PERIODIC MAINTENANCE

The 95x is fully specified for operation in ambient temperatures between 0 and 50C, however best accuracy and
full loading capability is obtained if the ambient temperaturenigintained below 30CFor bestresults,the user
may wish to operate the 95x in a conditioned environment.

MOUNTING POSITION AND ORIENTATION
¢tKS ¢gpE YIe 0S8 AyaidlttSR Fa SAGKSNI I 6SyOK G2L) AyaidNdzY:
The 95x is primarily intended to be used in a horizontal, or close to horizontal position, oriented with the top cover

(with the vent holes) uppermost. There are no known issues with mounting the 95x at any angle or orientation, as
long as it is mountechiasecure andtable fashion taking into consideratidis weight and weight distribution.

Lb{¢![[LbD Lb ! mcdé w!/Y 9b/[h{! w9

Often when installing the 95x into a rack enclosure it is desired to remove the feet from the bottom of the 95x.
This is easilgichieved by simply removing the screws mounting the feet to the bottom of the unit. The user should
place the removed feet and mounting hardware into a bag for safe keeping should they be needed at a later date
for bench top usage. DO NOT INSERT THE MAGNHARDWARE BACK INTO THE BOTTOM OFVWHE Q&XT

THE FEET INSTALLEHDS MAY DAMAGE THE UNIT.

OptonRMM LINE @A RS&a GKS NI O]l Y2dzyd SIFINAR NBIljdzZANBR F2NJ Y2dzyi

When installing the 95x into a rack enclosure it is recomdsel that the unit be supported througls depth. The
use of a tray or angle brackets supporting the bottom edges of the unit is recommended.

LINE POWER

WARNING THE 95x IS INTENDED TO BE POWERED FROM A POWER CORD HAVING A PROTECTIVE GROUND WIF
WHICH NUST BE INSERTED INTO A POWER OUTLET HAVING A PROTECTIVE GROUND TERMINAL. IF THE 95x IS
POWERED FROM A SUITABLE POWER SOURCE THEN THE CHASSIS GROUND TERMINAL LOCATED NEAR THE F
ENTRY CONNECTOR ON THE REAR PANEL MUST BE PROTECTIVE GROUNDED

The usemay connect the 95x to any source of line power within the allowable range of voltages and frequencies
(see above) without requiring any adjustment to the 95x.

The 95Xine power inputis fused with &mm x 20mmr'T3.15A fuse mounted in the rear panel nexthe line

power entry. If the user needs to replace this fuse it must be replaced with an exact equivalent fuse, noting the
time and currentratings. Although the 95x is fused at 3.15Arms, the unit can draw surges of up to 10Apk during
normal operation and up to 100Apk during initial application of power. The user should ensure that the power
cord is rated for at least 5Arms continuous operation.

CONNECTING OPTION-ALTO THE 95X

If the 95x has option ABD installed, the user must connect tlegternal transformer unit to the 95x in order to be
able to use it.
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The user may use the 95x without the external transformer unit if the capabilities of opticd® At neither
programmed nor required.

CAUTION ENSURE THAT ALL CONNECTIONS ARE PRAGPERETWEEN THE OPTIOGBDAXTERNAL
TRANSFORMER UNIT AND THEEBORETTEMPTING TO PERFORM ANY TEST USING OBUION AC
EXTREMELY HIGH VOLTAGES CAN BE PRESENT WITHOUT WARNRERIF MIS

There are two cables from the option /A0 external transforner unit which must be correctly connected to the
95x before attempting to perform any test using option-3C

1 Ashielded coaxial cable terminated in a BNC connector. This must be connected to the BNC connector
markedEXT FBn the rear panel of the 95x. Ensure this connector is securely fastened to the rear panel
connector on the 95k, if this should become disconnected while performing a test, extremely high
voltages can exist on the output of the external transformer unit.

1 A power line cord type cable terminated in three separate connectons

o0 A spade lug. This must be securely connected to the Ground terminal located above the power
connector on the rear panel of the 95x.

o0 A pair of shrouded banana plugs. These must lbmeoted to the safety banana sockets marked
EXT DRIVé&n the rear panel of the 95x. There is no polarity requirement regarding these
connections.
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SECTIOM ¢ GENERAL FRONT PANEL OPERATION

This section gives general information regarding using the fpanelandits menus.

FRONT PANEL

311
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______________________
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1. The display. This shows all menus during interactive data entries, all measurements during a test, and the
present date/time when not performing any other duties.

2. ThePOWERwitch. This turns on/off the power to the 95
3. TheSTARBNdSTORuttons.

a. TheSTARDutton allows the user to start performing a previous selediest sequence, or
(while running a test sequence) select to continue a g#ggpwhen it is waiting for the user to do
So.

b. TheSTORutton aborts any tessequencen progresswhile running a tessequencg, aborts
the menu activity in progress discarding any changes matégperforming a menu), omakes
no test sequence selected (otherwjse

4. The menuwselectionkeys Duringall menus, the selected element of the menu is highlighted by flashing
between the data and blocks. These keys allow the user to move the selection point within a menu.

a. The Left and Right Arrow keys are used to move the selection point within a menu.

b. TheENTERey is used to finish entry of a menu data and automatically move to the next menu
item.

c. TheEXITkey(labeledEXIT/SAVEN later units)is used to save all changes made within a menu
and return to the previous menu (if any) or to the inactive digpla
5. The editkeys These allow the user to decrement or increment a selected menuwit@m & DuririyS
YdzZYSNRAO SyiNE (GKS&S AYyAGAFGS aSRAGE Y2RS%e,alldw RFEGIF Sy
the user to adjust the existing entry usitige Up/Down Arrow keys, rather than overwriting the existing

value with a new value using the numeric key8pr convenience, these keys aupeat if the user
maintains pressure on them.

6. The indicators.

a. HIGH VOLTAGERHIGH CURRENT PRESENils idlluminated whenever the 96has a high
voltage (>30V) or a high current (>5A) presenitsterminals.
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PASS This is illuminated whenever a testquenceds passingwhile running a test sequenger
it has passed all testeps (following completion fithe test sequencg.

FAIL This is illuminated whenever a testquencas failing {vhile running a test sequenger
the previously run tessequencehas failed any testteps(following completion of the test
sequencg.

TESTINGTHhis iglluminated when the 9%isrunning a test sequence

READY This is illuminated after the user has selected a test sequence to run andxier8ady
to perform thattest sequence.

ARC This is illuminated whenever the)@is detecting ararccurrentwhile running a test
sequence and the specific test step is enabled to detect arc current

C/V LIMITED This is illuminated when the 26utput is either current or voltage limited by the
load while running a test sequencerThis is only used in certairpgs of teststeps.

REMOTE This is illuminated when the 9% under the control of an interfacé€.,RS232,
Ethernet or GPIB). If the user wishes to return to front panel control of thiéHECNFG key
should be pressed to achieve this.

7. The menu keys These initiate a menu allowing the user to perform certain activities via the front panel of
the 95«. Many of these can be disabled by the user by requiring a password in order to utilize them.

a.

f.

SELECTnitiates a menu allowing the user to select atteequence which has already been
defined in the 9%. This never requires a password.

EDIT Initiates a menu allowing the user to select an existing test sequence and then edit it.
After editing it is automatically made ready to rumhis optionally equires a password.

NEW Initiates a menu allowing the user to select a presently undefined test sequence number
and name, and then to create the sequence of tests to be perfornidds optionally requires a
password.While editing or creating a test segnce, this key is also used to insert a new test
step into the test sequence.

DEL Initiates a menu allowing the user to select an existing test sequence and delete it from the
95x. This optionally requires a password/hile editing or creating a tesiequence, this key is
also used to delete a test step from the test sequence.

PRINT If option UL2 or GUL3 is fitted and a suitable printer is attached, this key causes a
printout to be generatedThis never requires a passwordhe printout generateds dependent
on the menu (if any) which is active when the key is pregsed

i. If pressed while no menu is active, or the configuration menu is active, a configuration
printout is generated.

ii. If pressed while selecting an existing test sequence, a test sequeirtout is
generated.

iii. If pressed while reviewing the results of a completed test sequence, a test results report
printout is generated. The 95x can also be configured to automatically produce this
printout if desired.

VIEW Initiates a menwallowing the user to eitheg
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i. If no test sequence is ready to run. View the pass and fail counts for any defined test
sequence, and optionally to clear themThis never requires a password except
(optionally) to clear the counts.

ii. Ifatest sequence hdseen runand is still selected View the test results of each step
within the previously run test sequence. This is automatically performed after a test
sequence has been runThis never requires a password.

g. LEADS Allows the user to run thpresentlyselected test sequence in Lead Compensation mode.
This allows the 96to store any load offsets for each step in the test sequence and to correct all
future tests using that test sequence for these load offsets. This optionally requiresveopdss

h. EXT Allows the user to perforraither an adjustment or verificatioralibration of the 9%
against external standards. This optionally requires a password (this is separate to the other
menu activity password).

i. CNFG Initiates a menu allowing theser to configure the 96 This uses a series of sui@enus.
This optionally requires a password.

j-  TEST Shows the present operational status of thex@hd allows the user to perform internal
operation verification this optionally requires a password).

8. The data entry keys.

a. The numeric key9D(hrough9), decimal point and change sign keys. These are used during
numeric or character data entryNOTE; during hexadecimal or character data entcgrtain of
the menukeys can be used for entry of the Adligh F characters.

b. TheUNITkey. This is used to change the units duringneric data entryand is also used while
running a testor while revieving test results to change the displayed test result measurement.

c. TheLIMITkey. Thisis used duringmeric data entryto set a value to the largest possible
When setting test dwell times this sets that the dwell should be user terminated rather than
automatically terminated after the entered time. When setting a resistance type upper limit, this
allowsthe user to set that there is no upper limit.

d. CLEARey. This is used to clear an entry dunmgmeric or character data entry

MENU OPERATION AND DATA ENTRY

Most user activities using the front panel controls are performed using meAlisnenus use th same general
operating methods described in this section. The user should read this section before attempting to operate the
95x.

BASE MENU STATE

When the 95x is not performing a menu and is not performing a test sequence, the display shows thé model
the uppermost display line and the date and time in the lower most display line, this is called thedasstate
in this document. Most menus require the 95x to béhia base menu statéo be initiated, an example of the
base menu statélisplay is
Vitrek  951i

9- Feb- 10 9:08:51am
If the 95x is not in this state and the user is unsure how to return to this state, then pressisg @idutton will
accomplish this (in some circumstzes theSTORutton may need to be pressed more than once).
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NAVIGATING MENUS

1 The present selection poit a menuis denoted by the displayed information flashing between the
information and solid blocks.

1 The user can move the selection point in a meguwbing the Left and/or Right Arrow keys.

0 The Right Arrow key moves the seleatpoint further down the menuMoving the selection
point past the last selectable item in a menu selects the first selectable item in the menu (a
double beep sound is madehen this occurs).

0 The Left Arrow key movethe selection poinfurther up the menuMoving the selection point
before the first selectable item in a menu selects the last selectable item in the menu (a double
beep sound is made when this occurs).

1 Althoughthe 95« display is limited to two lines, most menus have more lines than this. The display is
automatically scrolled up and down the menu to display the menu line containing the present selection
point.

1 Not all menus or menu lines may be available

0 Generallyjtems which are not pertinent to the specific model or option content of thg &%

not shown.

o 'ttt YSydza Ay (KS ¢pE dziAftAT S I &aid2L) R26yé LINA 2N
subsequent entries in the menu. Entries may be limitedlliowablevalues ormay not be
shown.

1 Ifamenu line is an entry into a stbenu, then the left side of the line shows descriptive text followed by
Fy StftALlAAE OKFNIOGSNI 6X0d ¢ KS RENTERByMGI2a®D (SEG A3
menu entry line iselectedthen the submenu is opened.

0 When a submenu is terminated by pressing ttieXITkey then the user is returned to the
preceding level of menu.

o If any level of sumenu is terminated using th8TORutton, then all levels of menus are
aborted,and any changes made at any level are discarded.

o Only when the base level menu is terminated by pressing=tkBkey are any changes made
actually saved.

1 If amenu line is for informative purposes only, then the left side of the line shows descriptive text
followed by a colon character with the informative data at the right end of the line. The descriptive text is
selectable.

1 If amenu line allows the us¢o editits contents, then the left side of the line shows descriptive text
followed by a colon character with the editable data at the right end of the line. The eddatdés
selectable; some menu lines may contain more than one editable data.

MODIFYING MENU ENTRIES

1 In many places the availabtententsof entries in different menlinesare interrelated. The 9%uses a
Gi2L) R24Yy ¢ Y hetaamobstciinisid@sin & iienumaylimit the available entries in the menu
below them, but not vice vesa. Generallythe user cannot set a limit or an output which the specific
model and option content of the 94s not capable of achieving.
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1 ChangingNumeric Data Aftermakingthe numeric datahe selection point in the menuhe user can
overwrite the data by using the data entry key8Vhile overwriting the selection point becomes a single
character position within the numeric data.

o Anumeric key placgthe corresponding character and moves the selection point to the right one
position.

o Certain numeriaata allow the user to change the units of the dagag(,between current and
resistance) and/or change the multiplier for the dagad.,select an entry in microamps or
milliamps). To change the units, press tdITkey while the entire numeric data selected; to
change the multiplier, press tHgNITkey while entering the numeric data.

o The Left Arrow key acts asdelete key, deleting the previously enteretlaracter

o TheCLRkey removes abf the existing entry and places the selection point in tigdatmost
character position.

o ThelLIMITkey sets the numeric data to the highest possible valueastmaseswhile entering
the lower limit inarange pair of data th&IMITkey sets the minimum wae; in some other cases
the LIMITkey has a special use denoted in the description for that specific data.

0 The Right Arrow dENTERey terminates the numerical data entry and also moves the selection
point to the right or downwards, as applicable.

1 Changng Multiple Choice Data After making themultiple-choicedata the selection point in the menu,
the user can change the selection by repeatedly pressing the Up Arrow or Down Arrow keys until the
desired selection is displayed. TBNTERey terminates tle multiple-choicedata entry and also moves
the selection point to the right or downwards, as applicable. The Left Arrow and Right Arrow keys
automatically terminate themultiple-choicedata entry prior to moving the selection point accordingly.

1 ChangingCharacter Data After making the character data the selection point in the mgie user can
choose toeither editthe existingdata, orto overwrite itwith new data While overwriting or editing the
data the selection point becomes a single character position within the character data.

o Editing Existing Character Datdf the user presses the Up Arrow or Down Arrow key while the
entire character data iselectedthen the edit mode of entry imitiated, and the leftmost
characterof the existing datas selected. Character data uses a limited character set; A through
Z, a through z, 0 through 9, the space character and most punctuation characters.

A TheUp Arrowand Down Arrow keyshange the selected characttr the nextor
previouslyavailable character in the character set.

A The numeric keys and thethrough Fkeysoverwrite the selected character.

A The Left Arrow and Right Arrow keys move the selection peiithiin the character data
area.

A TheCLRkeyaborts the edit the character data is cleared, and the overwrite mode is
initiated.
A TheENTERey exits the edit mode retaining the changes made.

o Overwriting Character Datalf the user presses any of the numeriyk or theCLRkey then the
overwrite mode of entry is iniated, starting with the corresponding charactandwith the
leftmost character.
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The Up Arrow and Down Arrow keys change the selected character to the next or
previouslyavailable character in the character set.

The numeric keys and ththrough Fkeysplacethe correspondingcharacter and
moves the selection point to the right ommsition.

The Left Arrow key acts as a delete key, deleting the previous chaeamlenoving the
selection point to the left one position

The Right Arrow key places a space character and moves the selection point to the right
one position.

TheCLRcey reamoves all of the existing entry and places the selection point in the
leftmost character position.

TheENTERey terminates thecharacterdata entryretaining the changes madend also
moves the selection poirih the menuto the right or downwards, as afipable.

1 Changing Hexadecimal DatdHexadecimal data is treated exactly the sammeleracter data (see above)

but with the avai

lable character set restricted to 0 through 9 and A through F.

ADJUSTING THE DISPLAY CONTRAST

The user can adjust the displayntrast while the 9%isin the base menu staté.e., the display shows the model
number and the time/date). An example display when the user can adjust the display contrast is

Vitrek

951i

9- Feb- 10 9:08:51am

Using the Up and Down

Arrows keydesethe display contrast which best suits the users normal viewing position.

NOTE; it may be possible to adjust the display contrast such that the display is not visible. If the display appears
to be totallyblank,then press and hold the Down Arrowk# return it to the visible statef the display appears

G2 KIF@S I ff
NOTEKA G YIF @& o

2F Ada R2Ga aoflFO1¢ (KSy LINBaa |yR K2fR
S 6Sai G2 aStSO0 GKS 02yl NI dsiigitankhe OK A K2 6 &
displayed time changes. This has been found to produce the best adjustment for viewing angle as well as contrast.

LOCKING AND UNLOCKING MENUS

Many menus in the 95x can be locked by a user, preventing unauthorized changes to test sequences
configuration settingwia the front panel of the 95xWhen initially delivered from the factory, this capability is

disabled.

The password is any combination of six 0 through 9 and A through F charabherpassword 000000 indicates a
cleared passord, disabling this capability until a neaero password is subsequently set by the user

If a menu lock password

has been set, the 95x always powers up with the menus locked.

UNLOCKING MENUS

If the menu lock password has been,setiser must enter thipassword to unlock a menu. The user is prompted

to enter the password wheneeded,which is accomplished by using téhrough9 andAthroughFkeys as

needed to match the previously set password, followed byENTERey. After successfully entering the

password the front panel menus remaianlocked until the menus are relocked by the user or the 95x is power
cycled. Note that the 95x disglaloes not show the characters during unlock password entry for security reasons.
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SETTINGCHANGING OR CLEARMNKBENU LOCK PASSWORD

1 Ensure that the display indicates that the 95inishe base menu staté.e.,the display shows the date
and time. Ihecessarypress theSTOmutton to abort a menu and return to the baseenustate.

1 Press theCNFGkey. If a password has been already set and the menus are not already unlocked, the user
must enter the correct password to unlock the menu at this point.

1 Thedisplay now shows the main configuration menu. An example of which is as fallows
TESTE
PRI NTOUTE€
SYSTEMEé
I NTERFACESEé
DI GI TAL |/ Oé
BUI LD¢é
SET TO DEFAULTSEé
LOCK PASSWORD:000000
RELOCKE

1 Using the Left Arrow or Right Arrow keys as needed, changsefeetion point to the LOCK PASSWORD
line.

1 Using theO through 9 keys andor the AthroughFkeys, enter aixcharacterpassword.If the password
000000 isset, then this clears the password and disables menu locking.

1 Press theENTERey.

1 If anonzero mssword was entered, thdisplay now shows a message indicating that the front panel is
now locked and returns to thease menu state. Otherwise, a mess&displayedndicating that the
menu lock is now disabled and the 9aysin the main configurdabn menu.

[RELOCKING MENUS

If the menu lock password has been bet the menus are presently unlockede(, they have been previously
unlocked as described above) then the user may relock the menus as fallows

1 Ensure that the display indicates that th&Xis in the base menu stateg., the display shows the date
and time. Ihecessarypress theSTOmutton to abort a menu and return to the base menu state.

1 Press theCNFCkey.

1 The display now shows the main configuration menu. An exampidich is as follows
TESTE
PRI NTOUTEé
SYSTEMé
| NTERFACESEé
DI GI TAL |1/ Oé
BUI LDé
SET TO DEFAULTSEé
LOCK PASSWORD:000000
RELOCKE

1 Using the Left Arrow or Right Arrow keys as needed, change the selection point to the RELOCK line.
Press theENTERey.

1 The displaynow shows a message indicating that the front panel is now locked and returns to the base
menu state.
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UNKNOWN MENU LOCK PASSWORD

If the 95x menus have been locked but the password is unknown, the user should dditrtelcfor assistance.
The95xhasayiti SNy It aSid 2F a2yS GAYS dzaSé¢ LI aag2NRa TFT2NJ KA A

DISPLAYING BUILD INFORMATION

1 Ensure that the display indicates that the 95x is in the base menu s&tghe display shows the date
and time. Ihecessarypress theSTOmutton to abort amenu and return to the base menu state.

1 Press theCNFGey.

1 The display now shows the main configuration menu, an example of which is
TESTE
PRI NTOUTEé
SYSTEMé
| NTERFACESEé
DI GI TAL 1/ Oeé
BUI LDé
SET TO DEFAULTSEé
LOCK PASSWORD:000000
RELOCKE

1 Using the Left Apw or Right Arrow keys as needed, change the selection point to the BUILD line.
Press theENTERey.

1 The 95x now displays the build configuration menu, an example of which is
SERIAL# 123456
FIRMWARE: v1.12

FP: v1.10

MEAS: v1.10

DRIVE: v1.10
BASE UNIT: 951i

DC OPTION:  NONE
AC2 OPTION: NO
AC30 OPTION: NO
500VA OPTION: NO
PMT1 OPTION: YES
HSS OPTION: NO
MAX DC: 6.5KV

MAX AC: 6.0KV
INTERFACE: GUL -3
UPGRADE:000000000000

I The user may navigate this menu but may not make changes to it. The information available is as follows
0 SERIAL#This shows the serial number of this 95x.

o FIRMWARE This shows the main firmware revision number installed in this 9%ws can be
upgraded (along with the MEAS and DRIVE firmware) by the user via the RS232, Ethernet or GPIB
interface. ContacYitrekor your local representative for details regarding this.

o FP This shows the front panel firmware revision number.

0 MEAS This shows the Measurement DSP firmware revision number installed in this 95x.
o DRIVE This shows the Output Drive DSP firmware revision number installed in this 95x.
0 BASE UNITThis shows the base model number of this 95x.
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0 DC OPTIONThis showsfioption NOD@r DCNEG® installedin this 95x.
AC2 OPTIONThis shows if option AZis installed in this 95x.

AC30 OPTIONThis shows if option ABD isinstalledin this 95x.
500VA OPTIONThis shows if option 500VAiisstalledin this 95x.
PMT1 ORION This shows if option PMT isinstalledin this 95x.

HSS OPTION his shows if option H®% HSL is installed in this 95x.
INTERFACHhis shows if option U2 or GUL3 isinstalledin this 95x.

o

O O O o o o

MAX DC This shows the factory limit on the maximum DC Voltage generated by this unit.

o

MAX AC This shows the factory limit on the maximum AC Voltage generated by this unit.

0 MAX GB This shows the factory limit on the maximum Ground Bond current generatekidy t
unit.

o UPGRADEThis allows the user to enter a factory supplied code to upgrade their instrument to
enable additional options which were not enabled as originally purchased.

1  When finished reviewing the build information, press &XITkey to return b the main configuration

menu, and then presEXlITagain (if no additional configuring is to be performed) to exit the main
configuration menu.

SYSTEM CONFIGURATION SETTINGS

There are severaystemconfiguration settings available which affect the oveogleration. These can be viewed
or set as followg,

1

Ensure that the display indicates that the 95x is in the base menu s&tghe display shows the date
and time. lhecessarypress theSTORutton to abort a menu and return to the base menu state

Press theCNFGkey.

The display now shows the main configuration menu, an example of which is
TESTE

PRI NTOUTEé

SYSTEMEé

| NTERFACESEé

DI GI TAL 1/ Oé

BUI LDé

SET TO DEFAULTSEé

LOCK PASSWORD:000000

RELOCKE

Using the Left Arrow or Right Arrow keys as needed, ghdine selection point to the SYSTEM line.
Press theENTERey.

The 95x now displays the system configuration settings menu, an example of which is
KEY BEEPS:  SOFT

TIME FORMAT: 12hr

SET TIME: 9:18:06am

SET DATE: 9 -Feb-10

The user may navigatais submenu and change the displayed settings as required.
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o KEY BEEPShis allows the user to set the volume of the beep sounds made by the 95x
whenever a key is pressed.

o TIME FORMATThis allows the user to select whether the 95x displays timelour or 24hour
format.

o SET TIMEThis allows the user to adjust the presently displayed time. The hour, minute and
second are separately adjusted using the Up and Down Arrow keys.

o0 SET DATHhis allows the user to adjust the preserttlgplayed date. The day, month and year
are separately adjusted using the Up and Down Arrow keys.

1  When finished, press thEXITkey to exit this submenu, and then presEXITagain (ifno additional
configuring is to be perform@do exit the main config@tion menu and save the settings.

RETURNING ALL CONFIGURATION SETTINGS TO FACTORY DEFAULTS

The user may return all configuration settings to the factory default settings as fatlows

1 Ensure that the display indicates that the 95x is in the base menu, s&tghe display shows the date
and time. Ihecessarypress theSTOmutton to abort a menu and return to the base menu state.

Press theCNFCkey.

1 The display now shows the main configuration menu, an example of which is
TESTE
PRI NTOUTEé
SYSTEMé
INTERFACESE
DI GI TAL |/ Oé
BUI LDé
SET TO DEFAULTSEé
LOCK PASSWORD:000000
RELOCKE

1 Using the Left Arrow or Right Arrow keys as needed, change the selection point to the SET TO DEFAULTS
line.

1 Press theENTERey.

1 The 95x now displays a message temporarily and nesnaithe main configuration menu, allowing the
user to override the factory settings as needed. If no further changes are needed, pré&ssitkey to
save the changes and return to the base menu state.
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SECTION ¢ TEST SEQUENCES

All usage of the 95for testing a DUT (Device under Test) uses test sequerdtmugh this section is primarily
written for the front panel user, when programming the 95x via an interface the user should be conversant with
the contents of this section.

A test sequence isseries of test steps which form a series of tests to perform &Ja Each step in a sequence
can be configured to be one of several typesdivity, includingtypesfor timing, waiting for usemteraction,and
controlling external switch units asell as types for performing a test on the DUT.

There are two types of test sequences which may be defined at the front ganel
1 MANUALtest sequencgsequence #0)

0 This always contains a single test stefich may only be a step type which performs a t&s
the DUT

o During testing the user is allowed to change the applied voltage, current and/or frequency as
applicable for the specifisteptype being performed.

0 This test sequence cannot be deleted, it can only be overwritten.
1 Sandardtest sequence (sequence #1 through 99 inclusive)

0 These may optionally have a hame associated with éssttsequence, anéachmay contain up
to 254 steps.

o All step types are available for use in this type of test sequence.

o Whiletestingusing thesdghe user may not alter the voltages, currents or frequencies being
applied by the 95.

o / SNIIAYy &aGSL) GeaLilsSa NS ofS (2 0SS aO0KIAYySRéZT (K
steps. This allows faster and smoother operation when testing certain typestof DU

Test sequencedefined at the front panel are automatically stored in internal naoatile memory of the 95xThe
user does not need to take any action to ensure that a front panel defined test sequence is Bitedhatthe
95x is limited to havig 1000non-volatiletest stepsstoredin total.

The user can also define a test sequence via an interface (see a later chapter for details regarding this). The
interface defined test sequence differs from a front panel defisehdardtest sequence as flows¢

1 Itis volatilej.e.,it exists until cleared, another sequence is defined or selected, or power is cycled on the
95x.

1 Itis numbered 100 and displayed as eithgor |
It has no name associated with it.

1 It cannot be edited or selected from theofnit panel, although it can be started, stopped and its results
can be reviewed and/or printed at the front panel in the normal manner.

1 Itcanhave up to 999 steps. If the number of defined steps is within the maximum for-aaiatile store
(1 for sequere #0, otherwise 254) theinterfacecommands are provided to save it into a Reolatile
sequence.
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TEST SEQUENCE CONFIGURATION

There aresettingsin the 95x whictapply to alltest steps in altest sequences. To view or change these settings
perform the following actiong

|l

Ensure that the display indicates that the 95x is in the base menu s&tg¢he display shows the date
and time. Ihecessarypress theSTOmutton to abort a menu andeturn to the base menu state.

Press theCNFGkey.

The display now shows the main configuration menu, an example of which is
TESTE

PRI NTOUTEé

SYSTEMé

| NTERFACESEé

DI GI TAL |/ Oé

BUI LDé

SET TO DEFAULTSEé

LOCK PASSWORD:000000

RELOCKE

Using the Left Arrow or gt Arrow keys as needed, change the selection point to the TEST line.
Press theENTERey.

The displaynow shows the test configuration menu. An example of the test configuration menu is as

follows ¢

START BEEP: MED
PASS BEEP: MED
FAIL BEEPS: LOUD
ARC: FAIL ON DETECT
CONTINUITY SENSE:OFF
FAST RERUN: ENABLED
USER MAX DCV: 10.0KV
USER MAX ACV: 10.0KV
HI SAFETY: ENABLED
MIN LOAD: ENABLED
MAX DISCHARGE: 200mA

The user may navigate this satenu and change the displayed settings as reqlire

0 START BEEHRhis allows the user to set the volume of the beep sound emitted by the 95x when
a test sequence is started.

o PASS BEERhis allows the user to set the volume of the beep sound emitted by the 95x when a
test sequence is completed with a 88 status.

o FAIL BEEPThis allows the user to set the volume of the beep sounds emitted by the 95x when a
test sequence is completed with a FAIL status.

0 ARC This allows the user to select whether all test steps configured for arc detectiazitigit

fail the test if an arc is detected (FAIL ON DETECT) or not (DETECT ONLY). Note that arc detection

is enabled or disabled by a separate user setting in each individual test step.

0 CONTINUITY SENSHis allows the user to turn on/off the ContinuBgnse feature in certain
types of test steps (see the specific test step type sections of this manual for details).

o FAST RERUNhis allows the 95x to always allow the user to rerun a test sequence without
having to terminate reviewing the results (ENE&BI), or only allow it if all tests passed (IF PASS),
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il

or never allow it (DISABLED). If fast rerun is not enabled, the user must terminate reviewing
results by using th&TORutton before they can rerun the test sequence with B8 AR Dutton.

o USER MAX DCWrhis allows the user to set a maximum DC Voltage which the 95x will produce.
This limits all test steps subsequently defined and will not allow any existing test sequence
containing a test step level outside of this limit to rudote, the factory dedult setting for this is
10KV, some models and options may allow a higher setting than this.

o USER MAX ACVrhis allows the user to set a maximum AC Voltage which the 95x will produce.
This limits all test steps subsequently defined and will not allowexisting test sequence
containing a test step level outside of this limit to ruNote, the factory default setting for this is
10KV, some models and options may allow a higher setting than this.

o HI SAFETYThis turns on/off the ability of the 95x to #et excessivélVterminal current in high
voltage test step types (see the specific test type sections of this manual for details).

o MIN LOAD This turns on/off the ability to detect that there is a minimum load attached during
DCW or DCIR type test steps (see the specific test type sections of this manual for details). If
enabled in this menu, then each DCW and DCIR test step may be intlwaburdigured for
minimum loading detection as needed.

0 MAX DISCHARGHhis sets the maximum current which will be used by the 95x when
discharging a load at the end of a DCez, DCW or DCIR type test step. A value between 1 and
200mA may be configured.

When finished, press thEXITkey to exit this submenu, and then presEXITagain (if no additional
configuring is to be performed) to exit the main configuration menu and save the settings.

CREATING A NEW TEST SEQUENCE

1

Ensure that the display indicates tithe 95x is in the base menu staies.,the display shows the date
and time. Ihecessarypress theSTOmutton to abort a menu and return to the base menu state.

Press theNEWkey.

The displaynow showsthe lowestpresently emptytest sequencenumberand a blank name fieldAn
example is

NEW TEST SEQUENCE
#2
Either change théest sequencenumber(using the numeric keys or the Up Arrow and Down Arrow keys)
or press theENTERey. The display now selects the name field. The user can enteramapressing
the Up Arrow key followed using the Up, Down, Left and Rigidw keys to change/select each
character, and the user may use the numeric keys teatly enter numeric characters.

Press theENTERey. The display now shows the first tess(step #1) with no test type selected (NEW
is displayed) An example is
Seq2Stepl NEW

Using the Up or Down Arrow keyselect the desired firgest step type.

Using the information fothe selectedest step typeshownlater in this document, program the
requirements for thigest step.

If no moretest steps are required, press tHeXITkey. The 9%stores thetest sequencand makes it
ready to be run.
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1 If further steps are required, then press thip-arrow key once wha the previously entered step # is
selected, the next step # will be displayed with a NEW test type. Rapeaatjuired for each test step.
Note- if the user accidently creates a NEW step after the end oféhesequencepress theDELkey to
delete itwhile it is being displayed.

EDITINGAN EXISTINGTESTSEQUENCE

Note ¢ editing a test sequence, even if no changes are made to the test sequence, will cause any Lead
[ 2YLISyaltGAzy REFEGF F2NJ GKFG aSljdzSyO0S itest seduencet iStheNS R ¢
test sequence contains previously obtained Lead Compensation data.
1 Ensure that the display indicates that the 95x is in the base menu s&tghe display shows the date
and time. Ihecessarypress theSTOmutton to abort a nenu and return to the base menu staté test
sequence may also be edited while the user is reviewing the results of a previously run test sequence.

1 Press theeDITkey.

1 The display now shows the last used test sequence number and the name associatthtmidist

sequence. An example-is
EDIT TEST SEQUENCE

#2 95x LINE HYPOT

1 If needed, change the test sequence number to select the desired test sequence by using the Up Arrow or
Down Arrow keys (or using the numeric keys), and then presEEERey. The display now selects the
name field. The user can enter a name or alter the existing name by pressing the Up Arrow key followed
using the Up, Down, Left and Right keys to change/select each character, and the user may use the
numeric keys to diretly enter numeric characters.

1 PresstheENTERey. The display now shows the first test step (step #1) of the existing test sequence. An
example is
Seq2Stepl ACW
LEVEL:1500.0V 60.0Hz
1 To select a differentest step# in the existing test sequer, as needed navigate the menu using the Left
and Right Arrow keys to select the test step #, tipeess the Up or Down Arrow key until the desitedt
step# is shown.

1 The user may edit the selected test step by navigating the menu and altering setsimgeded.See
SECTION®GTEST STEPS

1 The user mapdd a test step to the end of the test sequermepressngthe Up Arrow kewhile the test
step# is selectedintil a NEWest steptype is shown. Noteif the user accidently creates a NEW test
step after the end of the sequence, press ELkey to delete it while it is being displayed.

1 The user mayeletean existing test step bgressngthe DELkey while the undesired test step is selected.
All higher numbered test steps are automatically renumbered. The user cannot delete the only test step
in a test sequence.

1 The user maynsert a new test stepy pressngthe NEWkey. A new test step iaserted before the
presentlyselected test step, and all higher numbered test steps are automatically renumbered. The user
cannot insert an additional test step into a test sequence which already has all 254 test steps defined.

1 When no more changes arequired, press th&XITkey. The 95x stores the test sequence and makes it
ready to be run.
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DELETIN@GN EXISTINGTESTSEQUENCE

CAUTIOLN this operation cannot be undone, ensure that the correct test sequence # is selected before pressing
the ENTERey.

1 Ensure that the display indicates that the 95x is in the base menu s&tghe display shows the date
and time. Ihecessarypressthe STOmbutton to abort a menu and return to the base menu state.

1 Press théDELkey.

1 The display shows the last usebt sequencenumber and the name associated with thast sequence
An example is
DELETE TEST SEQUENCE
#2 95x LINE HYPOT

1 Asneededchange theest sequencanumber to select the desiretibst sequencevy using the Up Arrow or
Down Arrow keys (or using the numeric keys), then pres&tWEERey. The selectedest sequences
now deleted from the 95x internal newvolatile memory.

SELECWNIGAND RUNNINGAN EXISTINGTESTSEQUENCE

1 Ensure that the display indicates that the 95x is in the base menu s&téhe display shows the date
and time. lihecessarypress theSTORutton to abort a menu and return to the base menu state.

1 Press theSELECKey.

The display shows the last usext sequencenumber and the name associated with thast sequence
An example is
SELECT TEST SEQUENCE
#2 95x LINE HYPOT
1 Asneededchange thdest sequencaumber to select the desiretbst sequere by using the Up Arrow or
Down Arrow keys (or using the numeric keys), thesss theENTERey. The selectetkst sequencés
now made ready to be run.
NOTE Whenever aest sequencédias been selected and is ready to be rine front panelREAD Yndicator is
illuminated. If theREADYndicator is not illuminated then either nest sequencéras been selected or it is not
ready to run at that time€.g.,it is already running, or the user is viewing the results of a previous run and FAST
RERUN has bealisabled).Initiating anymenuactivity on the front panehlwaysmakes naest sequenceeady to
be run.
After an existingest sequencéias beerselected (either by using theELECAr EDITmenus) the test may be run
by q
1 Press thesTARDutton. TheREADYhdicator isextinguishedand theTESTIN@dicator is illuminated
while the selectedest sequences run.

1 Whilethe test sequences runningthe PAS&nd FAlLindicators show the present pass/fail status after
the first test step is sufficientlyompleted, and throughout théest sequencehe display shows the

progress. An example-s
1.01 d 1500V 60.0Hz
22s PASS 5.5nArms

0 The selectedest sequencewumber and the present step # are shown in the upper left display.
Following this, the character is shown during the ramp perioddduring the dwell period of
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the test step being performed. During the discharge period an informative message iyelispla
in the lower line of the display.

o For most types of test stephé present output level and frequency are shown in the agvder
of the upper display line. If the MANU#gst sequences being run (the upper left shows MAN)
then either the level or th frequency can be selected and edited using the arrow keys (start by
pressing the Up Arrow key while selectedneay bedirectly overwritten (enter a new value
using the numeric keys while it is selected).

0 The time since the start of the presetaist step andtest step period is shown in the lower left
display. If this is flashing between the value and blocks then the unit is waiting for the user to
press theSTARDutton to continue(e.qg.,if the dwell period has been programmed for user
termination), otherwise the period will automatically end when it reaches the programmed time
period.

o For most types of test stephé remainder of the lower display showsreeasurement result.
During thetest dwell period the displayed measurements are automatically filtered with a rolling
time constant. Initially the selected measuremeis the first checkedneasurement butnay be
changed during the step by pressing Bl Tkey which toggles between atieasurement
resultsavailablefor that test type. SeeDisplayed Measurement Resultdf certain types of
failure occur,then a temporary display shown similar to those shown when reviewing results
(see below).

1 While thetest sequences running itmay be aborted by pressing ti&T Ombutton.

1 When thetest sequencédias been completedhe TESTIN@dicator extinguisheghe PASSr FAIL
indicator is illuminatedand theoverall pass or failure status is temporarily displayed for approx. 2
seconds and then the measured results are revievgss the following section for details regarding

reviewing resultsAn exampldemporary displays -
SEQUENCE 1 PASSED
ALL TESTS

1 Use theEXITkey orSTORey to return to the date/timadisplay oruse theSTAR Dutton (if FAST RERUN

is enabled) to start another run of treame testsequence. TheREADYndicator is illuminated when the
test sequenceis ready to be run again.

DISPLAYED MEASUREMENT RESULTS

While running a test sequence the 95x allows the user to view measurement re@dtgerally several different
measurement results are available; the user may change between available rgspltsssing théJNITkey.

So that the user can distinguish between results, the 95x displays each with diffeientharacters following the
result as follows;

Applied test voltage (V)
Applied test frequency (Hz)
DC current (A)

DC resistancel)

RMS curent (Arms)

RMS Voltage (Vrms)

RMS impedancekfms)
In-Phase current (Ainp)
In-Phase Voltage (Vinp)
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In-Phase Resistanc&iap)
Quadrature current (Aqua)
Quadrature Voltage (Vqua)
Quadrature impedanceKgua)
Capacitance (F)

Dissipation Factor (DF)

Peak or beakdown current (Apk)
Arc current (Aarc)

1 Many results are capable of having a negative polarity; a negative result is precededduhtdmacter. A
positive result has no preceding polarity character.

1 The 95x automatically formats the displayed resalgive the best meaningful resolution using a
multiplier character as neede@.g.,G, M, K, m, uy, or p).Displayed results may have slightly limited
resolution; full resolution is available via an interface.

1 Impedance and resistance results are caliddrom voltage and current measurements. For near zero
and negative current measurements, the 95x displays the maximum meaningful resistance value
preceded by the > character.

REVIEWING TEST RESULTS AFTER RUNNING A TEST SEQUENCE

Immediately afterunning a test sequencandtemporarily displaingan overall pass/fail status messaiipe 95«
automatically initiates reviewing the detailed test results. The results of a previously run test sequence can also be
manually reviewed later by pressing thMEWKkey if theREADYndicator is illuminated, indicating that the test
sequence is still ready to be run.

If the test sequence failed, then the review is initiated at the first failed step, otherwise it is initiated at the first
test stepin thetest sequence

The following table shows example displays of reviewed results and their meanings. See the descriptions following
the table for a description afach ofthe fields in the display.

01.01d 1500V 60.0Hz

5.0s PASS 2.10mArms The measurement being rexwed was within limits.

01.01d 1500V 60.0Hz Arcing was detected during the test but the 95x was not configured to fail on
5.0s DET 28mAarc detection.

g_ldgleAllLSO%\éngggzz Arcing was detected during the test whichused the step to fail.

01.01d 1500V 60.0Hz The measurement being revied was above the maximum limit which caused
1.5s >MAX 2.10mArms the step to fail.

01.01d 1500V 60.0Hz The measurement being revied was below the minimurtimit which caused
1.5s <MIN 12.3uArms the step to fail.

01.01d 1500V The measurement being reviewed was within limits but was unsteady with
1.5s UNST 12.3uA increasing leakage current (decreasing resistamdedh caused the step to fail.
01.01d 1500V 60.0Hz The HVTrip safety feature was tripped which caused the step to fHilis is

HV TRIP EXCEEDED typically caused by a DUT or cable breakdown to ground.
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01.01d 1500V 60.0Hz
1.5s BRKDN >50mApk

The peak voltage swce currentlimit was exceeded which caused the step to
fail. This is typically caused by a fast and severe DUT breakaogvra(
flashover).

01.01d 1500V 60.0Hz
1.5s BRKDN 11.3mApk

The user set brealown current limit was exceeded which caused the step to 1

01.01d 1500V 60.0Hz
15s OVER 11.3mA

TheDUTcurrent exceeded the 95x maximum ability for >10ms, this is typicall
DUTbreakdown whose peak was limited to below the configured breakdown
limit but may also indicate that the configured ramp rate for a DC type step w
too fast for the load capacitance (so the charging current bend thedzy A
ability).

01.01d 0.000A
WIRING FAULT

60Hz

A wiring fault was detected during a GB, GBez or{ tywe step which caused
the step to fail.

01.01d 1500V 60.0Hz
1.5s ABORTED

The user aborted the test sequence

01.01d 1500V 60.0Hz
1.5s CONTINUITY

The Continuity Senssafety feature was trippeahich caused the step to fail.

01.01d 1500V 60.0Hz
INTERLOCK OPENED

The INTERLOCK DIO interface signal beuaassertedwhich caused the step tq
fail.

01.01 r 1500V 60.0Hz
UNSTABLE LOAD

TheDUTload was too unstable pwventing the 95x from providing a stable test
voltage or currentor the line voltage was too low to achieve the programmed
test voltage and load current

01.01 r 1500V
<MIN LOAD

Minimum load detection is enabled and the configured minimum Ifachis
test step was not achieved during rarimpa DCW or DCIR type stehich caused
the step to fail.

01.01d SWITCH
SWITCH FAILED

The 95x could not communicate with an external switch matrix unit during
execution of a SWITCH type step

01.01d HOLD

TIMEOUT

The user failed to continue the sequence within the programmed timeout per
while executing a HOLD type step

01.01d 1500V 60.0Hz
INT FAULT

An internal fault was detected/hich caused the step to fail.

The 95x may need to be power cycled to recover from thisiss often caused
by extreme interference but may be caused by an unrecoverable failure in af
internal circuit of the 95x

01.01d 1500V 60.0Hz
OVERHEATED

The 95x overheatedavhich caused the step to fail.

This can occur because the load current was too high for too long, or the airf
around the 95x was restricted, or the ambient temperature is too high around
the 95x.

The user should wait at least 15 secerid allow it to cool down properly before
either re-attempting the test or removing power from the 95x.

1 Thetestsequence # and presently shown step # are shown in the upper left corner of the display.

Following the step #, for test stagpeswhich have a ramp and a dwell period, a single character is shown

which is either indicating that the failure occurred during the ramp period of the stepd ordicating
that either the failure occurred in thdwell period, or the test completed normallyThe user can change

the step number being reviewed by selecting the step # in the display using the Left Arrow or Right Arrow

keys as needed, then using the Up Arrow or Down Arrow keys to step forwardskevdrds through the

Page38of 155



95x Series Operating Manudilay 17, 2022

test steps in the test sequence. Note that test steps which do not have any measureimergsyitch

unit control steps or timing test steps, are not reviewable and are skipped unless they contain a failure.
Only test steps which hawbeen performed can be reviewed, as an exampeli®steptest sequence

was aborted during the"@ test step, then only thestand 29 test steps are reviewable as no others were
performed.

1 The remainder of the upper portion of the display shoWwsinstantaneous appliegioltage (or current)
and frequency(if applicable)t the momentof the failure (if FAIL) @t the end of the dwell period (if
PASS).

1 The elapsed timé the period at the completion of the test stépshown in the lower left coer of the
display.

1 The displayed measurement result can be changed by pressirigNiEkey. This sequentially selects
amongst the available results for the selected test step. When reviewing results, only those which have
limits defined are availablef review. Se®isplayed Measurement Resufts more details on available
results.

1 The selected measurement result and the pastail result for that measuremensishown in the
remainder of the lower portion of the displayf the step contained a failure, other than a simple checked
measurement limit failure, thea failure message is displayed instead.

1 Bydefault,the final measurement result is shown in the lemportion of the display. This can be changed
to the minimum (MIN), maximum (MAX) or average (AVG) value by selecting the elapsed time in the
displayusing the Left Arrow or Right Arrow keys as needed, then using the Up Arrow or Down Arrow keys
to changethe selection.

PRINTING A TEST RESULTS REPORT

If the 95x has a suitable printer is connectedtsdJSB portthe user can configure the 95x to automatically print a
test results report when a test sequence is completaak/or the user can manually commad the 95x to create a
test results report. SeBrinting from the 9% using the USB Interfader details regardingonnecting and
configuring a printeand the display messages while performing a printout.

VCONFIGURING THE TEST RESULTS REPORT

Before a test report can be printed, itsriat shouldbe configured by the userThis is achieved by using the
PRINTOUT suhenu of the CNFG menu as follogvs

1 Ensure that the display indicates that the 95x is in the base menu s&téhe display shows the date
and time. Ihecessarypressthe STORbutton to abort a menu and return to the base menu state.

1 Press theCNFCkey.

1 The display now shows the main configuration menu, an example of which is
TESTE
PRI NTOUTEéé
SYSTEMé
| NTERFACESEé
DI GI TAL 1/ Oé
BUI LDé
SET TO DEFAULTSEé
LOCK PASSWORD:00000
RELOCKE

1 Using the Left Arrow or Right Arrow keys as needed, change the selection point to the PRINTOUT line.
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1 Press theENTERey.

1 The display now shows the test report printout configuration menu. An example of the test report
printout configuration mends as follows,
STATUS: ATTACHED
HEADING:
AUTO TEST REPORT: NO

TEST DETAIL: NORMAL
SERIAL #: NO

A The user may navigate this satenu and change the displayed settings as required.

0 STATUSThis shows the present status of the prinieterface. The information shown is not
editable and will automatically update should a change occur.

A NOT FITTEDIndicates thathe USB interfacés not fitted, so there is no printout
capability.

A DISABLEDIndicates that the user has disabled the abito perform printouts by
setting the DISABLE USB setting in the GNNGERFACES menu to YES.

A NOT FOUNDIndicates that no valid printer has been detected as being connected to
the 95x USB port.

A ATTACHEDNdicates that a valid printer is attached tiwe 95x USB port and can be
used for printouts.

o HEADINGThis allows the user to enter a glob&1 Beading for all printouts. This can be up to 12
characterdong andcan be any alphaumeric characters. If this Hank,then the 29 heading is
omitted from all printouts Typicallythis is used to allow the user to print their company name
or department name on all printouts.

0 AUTO TEST REPOTfiis allows the useptset whether the 95x will automatically print a test
report when a test sequence terminates (YES) or not (NO). The user can also command a printout
by pressing th&RINTbutton while reviewing test results independently of this setting.

0 TEST DETAITLhissets the amount of detail to be included in the printed test report.

A BRIEF The pass/fail status, reason for failure (if any), and the level and frequency are
printed for each test step having a result.

A NORMAL The pass/fail status, reason for failfileany), the level and frequency, the
test limits and the maximum, minimurayerageand last measurements are printed for
each test step having a result.

A FULL The pass/fail status, reason for failure (if any), the level and frequency, the full
test step settings and the maximum, minimuayerageand last measurements are
printed for every test step.

0 SERIAL.#f set toYESthe 95x will prompt the user for entry of a serial # when a test report is to
be printed (either manually or automatically). Teerial number can be any alpimameric
characters; up to 12 characters can be included. This is included in the test report. If NO is
selectedthen the user will not be prompted for the serial # and it will not be included in the
printed test report.

A When finished, press th&XITkey to exit this submenu, and then presEXITagain (if no additional
configuring is to be performed) to exit the main configuration menu and save the settings.
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MANUALLY COMMANDING A TEST RESULTS REPORT

When reviewing the resudtof a completed test sequence, the user can manually command a test results report by
pressing thePRINTkey.

COMPENSATING FOERXTERNALEAD LEAKAGE AND IMPEDANCE

Mosttest sequencecan be run in a special mode which saves the measurement results fotesaistep and will

apply these saved measuremeras offsetsvhen the test sequence is subsequently run in a normal fashion in

order to provide lead error compensation. The details regarding the corrections available and the expected wiring
for each tes step within the sequence are contained in the respective sections of this manual for each type of test
step.

NOTE; certain test step types are not suitable for lead compensation, see the respective sections of this manual
for each type of test step fatetails.

To perform a lead compensation on a testjuenceperform the followingg

1 Ensure that the display indicates that the 95x is in the base menu s&téhe display shows the date
and time. Ihecessarypress theSTOmutton to abort a menu and return to the base menu state.

1 Press théSELECKey.

1 The display shows the last used test sequence number and the name associated with that test sequence.

An example is
SELECT TEST SEQUENCE
#2 95x LINEHYPOT

1 As needed change the test sequence number to select the desired test sequence by using the Up Arrow or
Down Arrow keys (or using the numeric keys), and then presEMiEERey. The selected test sequence
is now made ready to be run.

1 Press thd EAD%ey. The display now shows thest sequence is ready to be run in lead compensation
mode, and theREADYndicator flashes.

1 Ensure that the wiring is suitable for lead compensation. See the respective sections of this manual for
each type of test step in theelectedtest sequence for details.

1 Press thesTARBwitch on the front panel. While the sequence is runningTESTIN@Gdicatorflashes,
and the selected test sequence is performed in the lead compensation mode.

0 Any preexisting lead compensation dats discarded prior to thest sequence being run.

o0 Each test step is performed in the normal manner, only the measurement results are used
differently. See the respective sections of this manual for each type of test step teshe
sequence for detadl.

o Normal measurement limits are not enforced. Any programmed breakdown or arc detections
are performedandif detectedabortsthe test sequence with a failure.

1 Afterthe test sequence habeen run in this manneg

o0 The display temporarily shows a messag@icating that the lead compensation for this
sequence is ready to be used.

0 The lead compensation measurements are saved internally irvotatile memory and are
automatically retrieved with the test sequence when tiest sequence is later selected.
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0 The presence of lead compensation data in a test sequence is indicated on the displaytesiring
sequence selection by the presence afimmediately after thetest sequence number.

0 Any saved lead compensation data for a test sequence is automatically discardetestthe
sequence is selected for editing by using Hi2lTkey.

SECTION @ TEST STEPS

The previous section described how to use test sequences. This section descriteschoase and configure
each step within a test sequence and the specifications and limitations for each step type.

The table below gives an overall summary of the various typastofitiesavailablefor each step After the table
are individual sectios giving full detailfor each of thesectivities The user only need be conversant with the
section for each specifactivity which the user intends to performThe levels shown for each model is those for
the standard build, option content may chanthe available levels and/or frequencies.

Activity Required 1S5t StP g5y 952i 953; 955  9s6i

Types
AC Voltage ACez 20\-6kV, | 20\-6kV, | 20\-6kV, | 20\-6kYV, 150‘0(\(/ 20\-6kV,
Withstand and ACWand 20- 20- 20- 20- 40- ' No 20 No
LeakageTesting ACCAP 500Hz 500Hz 500Hz 500Hz 500Hz 500Hz
\I/DVir?; ?gﬁgin d Dg\%"; 4| 20w 20\ 40V- 40V- 40V- 20\ 75V- No

. 6.5kV 6.5kV 11kV 11kV 11kV 6.5kV 15kV

LeakageTesting DCIR
Pulsed Voltage
Withstand 100V
Testing(Opt. PULSE | 50\8kV | 50\-8kV | 50\-8kV | 50\+8kV 10KV No 50\-8kV No
PMT-1 only)
DC Voltage
Breakdown BRKDN 20\ 20\ 40\- 40V- 40V- 20\- 75V- No

. . 6.5kV 6.5kV 11kv 11kv 11kV 6.5kV 15kv
Device Testing

ggsli_sct):nce LowK 1mKto 1mKto 1mKto 1mKto 1mKto 1mKto 1mKto 1mKto

Testing 150KK 150KK 150KK 150KK 150KK 150KK 150KK 150KK
1uK-m n T 1uK-m n 1 Opt. 1uK-m n 1

'_?gst?r:o””d Bond GBgzgnd No @0.1- No @0.1- No No GB40 | @0.1-

9 40A 40A only 40A
Ground Leakage ACland 0.1nA 0.1nA 0.1nA 0.1nA 0.1nA 0.1nA 0.1nA 0.1nA
Testing DCI 200mA 200mA 200mA 200mA 200mA 200mA | 200mA 200mA
Switch Unit SWITCH| Yes Yes Yes Yes Yes Yes Yes Yes
Control
Test Sequence PAUSE Yes Yes Yes Yes Yes Yes Yes Yes

Timing Control andHOLD

When the user is selecting testing against thguirements of a safety standard, the information given in this
section should only be used as a guideline; the user should consult a safety testing professional for information
regarding the specific standard and applicatidrhe voltage ranges shown@e assume the most common

option content for each model; see the specifications for each type of test step for the actual ranges.

CHOOSING WITHIN TMNBLTAGE WITHSTAND AND LEAKAGE TEGROGP

When Voltage Withstand and Leakage Tesi#ngequired.the user must first decide whether to perform this using
an ACDC ompulsedvoltage,the frequency to usethe limits to useandthe actual testype(s) to perform.
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The 95x makes no distinction betwee&insulation resistancéest and any other typ of Withstand and Leakage
test; the user has the choice of performing a ID8ulation resistance testt any test voltage within the capability
of the 95x.

Many standards require the user to remove any eveltage suppression devices which would affect Voltage
Withstand testing. To check that such device(s) have been correeithgtadled after this test and to test that they
are functioning correctly, seeC Breakdown Voltage Device Testing (BRKDN)

CHOOSIN®C DC,0OR PULSEESTING

When it is required to test a highly capacitive DYypi€ally>0.1uF) the user must use DC testiagthe current
flow would be too high iAC or pulse tgtingwere attempted(see the applicable Specifications section for details)

Some standards require thagsting be performed using an AC voltage waveform, others require a DC voltage, but
others allow either to be usedlso, some DUTs may need to betéesusing a DC voltage for other reasons (such

as nonlinearity). Generally, leakage testing is performed using a DC voltexyeever,the 95x is also capable of
accurately measuring resistive leakage using an AC voltage.

In some applications the DUT wibit withstand the test voltage for an appreciable period of time because of the

power dissipation caused litg leakage. In these applications the user should choose to perform pulse testing

which can be performed in as little as a few milliseconds Wik S p E ® b203S GHakichi GKAA A& R
RA & O KpuldersSirg.

If AC testing is to be performaetlis recommended that thérequency should be thexpected line power

frequency of the DUTi.e., 50, 60 or 400H2a)nless this frequency cannot lised because of loading

considerations.The frequency is generally not specified by standards.

To summarize, selecting the type of testing is dependent on the requirement; the following guidelines should be
usedin the order shown

91 If there is a specificequirement for the type of testing follow the requirement.
1 Ifthe load is capacitive0.1uF¢ use DC Voltage Withstand Testing.

91 If the load has power dissipation requirements which preclude DC or AC testsgPulse Voltage
Withstand Testing.

1 Iftheload is highly no#linear so cannot withstand AC voltagasse DC Voltage Withstand Testing.
1 Otherwisec choose either AC or DC Voltage Withstand Testing.

CHOOSING THE LIMITS

The 95x monitorghree different types of DUT currerbreakdown leakageand arc current.Detailed

descriptions of these currents are given later in this sectiBacause the 95x monitors these currents in different
waysand can enforce different limits on eaghthe same testit canbe set todifferentiate between a DUT lnich
exhibits any of the following

1 Meets all requirements

1 Has excessive leakage, but withstands the applied voltage without breaking down
1 Breaks down when the voltage is applied

1 Exhibits arcing with any of the above

See thedetaileddescriptionbelowfor setting or disabling arimits which are optionally enforced throughout the
step. If only arc detection is required, the user must still set a breakdown limit.
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The breakdown limit is always enforced throughout the step. Leakage limits arerdolged during the dwell

period of the step. When performing DC Voltage Withstand Testing this allows the user to set different limits
during the rampi(e.,charging) and dwell periods of the step by using the breakdown and maximum leakage limits
respedively.

A minimum leakage limit can be disabled by setting it to zero (or an unlimited resistance).
Asummary of the guidelines for setting breakdown and leakage limgs is
1 If Pulse Voltage Withstand Testigget a breakdown limit (no leakage limits areailable).

1 If the user has both breakdown and maximum leakage limit requiremesé&t them both according to
the requirements. ACez or DCez types cannot be used.

1 If the user has no breakdown limit requirememwinly a leakage limif set the maximum leadge limit
according to the requirement and set the breakdown limit significantly higher than this (but low enough
to protect the DUT should it breakdown).

91 If the user wishes to detect breakdown by using the averaged leakage measuresetithe maximum
leakage limit according to the requiremefuse the RMS equivalent for the AC typas)l set the
breakdown limit significantly higher than this (but low enough to protectEhéT should it breakdown).
ACez or DCez types cannot be used.

T Otherwiseq

o For theACez or DCez typeset the maximum leakage current limit according to tireakdown
limit requirement (use the RMS equivalent for the ACez type).

o For all other types set the breakdown limit according to the requirement and either disable the
leakageimits entirely (only for the ACW type) or set the maximum leakage limit equal to or
higher than the breakdown limit.

BREAKDOWN CURRENT

- A breakdown o&DUT is a suddegenerallyheavy, flow of current which does not cease without a reduction in
the appliel voltage Many standards bodies (including UL) define breakdown as the sudden uncontrolled flow of
current, this is effectively the same definitidaut is more ambiguous.

Often the user is testing products for compliance with safety standards which&pedifK & G KS 5! ¢ aakKl f
ONBIF {1 R26Yyé o0dzi R2 y20 aLISOATFE | LI NIAOdzE I NJ OdzNNBy i f S
set a limit at some level above the normal leakage current level drawn by the Digicallythis is a limit of

10mApk (or 7TmArms), but this may need to be increased if the DUT has sigrdiakaxe oreduced if the DUT

has little leakage.

There ardour breakdown detectors in the 95x which are acttheoughoutall types of Voltage Withstansts;
these ardisted below in order of decreasing spe@tie 3¢ listed is set by the user breakdown limit, the others are
fixed)-

1 The 95x AC and DC voltage supplies have a protective trip mechanism which shuts down the voltage if a
large peak current flows beyorits capability to supply surge current (for this limit see Surge Current
Limiting and Shutdown in the relevant Specifioas section for the test type being run)ypicallythis
detectedand shuts down the test within 30usec (this is indicated as BREAKDOWN).

1 If astepis not set for DUT GROUNDED (optiorohigBand is set for a breakdown limit less than 7mApk,
then the %x continuously monitors the peak current in thi¥/terminaland shuts down the voltagéthis
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exceeds nominally 7.5mApKypicallythis is detected within 30usec and shuts down the test within
1msec (this is indicated as HV TRIR)is can be disabldd the CNF&@EST menu.

1 The 95xontinuouslymonitors the instantaneou®UTcurrentand shuts down the voltage if this exceeds
the user set breakdowpeakcurrent limitfor that step Typicallythis is detected within 30usec and
shuts down the test withh 3msec (this is indicated as BREAKDOWN).

1 The 95x monitors the RMS currefot each cycléfor AC type stepsgind the DC currerfor periods of
nominally 5mse¢for DC type steps). If this is above thadingcapability of the95xvoltage sourcefor
this limit see Loading Capability in the relevant Specifications section for the test type beitigenuti)is
shuts down the voltagéhis is indicated as OVERCURRENT).

LEAKAGE CURRENT
This is not applicable when pulse testing.

The leakage current of a DliTa steady flow of current caused by leakagthe DUT, generallgither
intentionally by circuitry or unintentionally by inter-wiring leakage capacitance and resistancemlike breakdown
current, leakage current is generally fairly linear vs. the applied voltaggdpubling the voltage produces
nominally twice the leakage current) but not necessarily so.

For DC there is only a single component of leakage currenD@&akage current), whereas for thére are two
componentsg

1 In-phase leakage is the component of the leakage current which is in phase with the applied voltage and is
caused by the resistance of the DUT.

1 Quadrature leakage is the component of tleakage current which is at 90° to the applied voltage and is
caused by the reactance of the DUT (typically capacitance).

The total RMS AC current is the scalar formeddmbiningthe in-phase and quadrature vector currenti-phase
and quadrature currets can be of either polaritwyhichis ignored when comparing against the user set limits.

The 95x measures the RMS AC currenpliase,quadrature,and total RMS values) for every cycle of the applied
voltage, or the mean DC current for evergminally7.25ms(100ms for dwell times greater than 2 seconds)

These values are compared against the user set maximum and minimum limits for leakage current. If enabled and
the leakage current isutside the limitsduring the dwell period of théest, then the DJT is failed. The 95x also
offersaspecial variation of AC Voltage Withstand testing for testing the capacitancefdiathally Dissipation

Factor) of a DUT this useghe in-phase and quadrature measurements to internally compute the more advanced
capacitance and DFesults required for certain testing applications.

For the ACez and DCez types the 95x useaghesetmaximum leakage limit as the breakdown limit. For all other
types,the 95x allows the user to independently set both breakdown ankdga limits. In all cases, setting a
minimum leakage limit of zero disables the minimum leakage limit.

ARC CURREMND TIME

Arcing is similar to breakdown brapidlyd & SE € A y withoat Ke§uiribga reduction in the applied voltage
(but typicallyrapidlyre-occurs repeatedly) There are many ways in which arcing can occur and a thorough
description of arcing is beyond the scope of this document. Generally, arc currents are AC currents in the
frequency range of 1 to 2MHandare fairly highamplitude (often tens of milliamps or morgnd have no
relationship to either breakdown or leakage currentenerallyarcingcanonly occur at higher voltages (>300V)
and only in a gas or (imare circumstances) across a surface.
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Arcing should not be confused with flashover (which is a breakdown), arcing can be very slight and is often not
easily visible, corona is a formanfcing,but the arcs do not extend entirely across the air gap so isalso called
partial discharge or partial breakdown

Some safety standards do not require detectioraafing;however,usersoften decide to include arc detection
because the presence of arcing is often an indication that although the DUT passes bredkdestion at this
time it mayfail in the future. The 95x allows the user to select either

a) To not detect arc current
b) If arc currentis detected the DUT is notailed;only the presencef arcingis reported
c) If arc currentisdetected fail the DUT.

If enabled, he 95x continuously measures the &MS)urrentwith bandpass filteringof 50KHz to 5MHz over
consecutive 4us periods and compaszsshmeasurement with the user set arc current limit.tHé limit is
exceededor more than the user set numb@f consecutivetus periodsarcing is detected

If arc detection is required by the usedypicallya limit setting of 10mA for 4us is used, a lower current limit
increases the sensitivityncreasing the currerdind/or time decreases theensitivity. Although a setting as low as
1mA may be made, this setting is particularly sensitive to pickup of RF integfgcéo€al radio stations) so is not
recommended.

If arcing occurs anthe DUT has significant capacitances fbUTcapacitance ray providemostof the energyfor

the arcing and there may be little, if any, HF current flow from the DldThesecasesijt may not be possible to
detect arcing by current flowThis is generally not the case for DUT capacitances below a few ngerardllyis
the case above a few 100nF, lhisis very dependent on thBUT and wiring.

AC VOLTAGE WITHSTAND AND LEAKAGE TESTEYCA@GWAND ACCAP

These are used to test thatlUTdoes not exhibit breakdowor (optionally) arcingn the presence o&n applied
AC voltageand optionally to test that thé&UTleakagecurrent, impedanceor capacitancés within user set limits

Allare performed in the same manner; the difference between them is in the amawghformof configuration
available. The ACeype is intended for basic breakdown detection; the ACW type for comprehensive breakdown,
arcing and leakage testinthe ACCAP type for breakdown and capacitaradeetesting The ACW type can be
configured to provide the saetesting as the ACdype.

ACez ACW ACCAP

Separate Breakdown and Leakage Current Limits No Yes Yes
Immediate FAIL on Breakdown detection throughout step Yes Yes Yes
Dual Leakage Current and/or Impedance Min/Max Limits No | Optional No
RMSLeakage Current and/or Impedance Min/Max Limits Yes | Optional No
In-Phase and/or Quadrature Leakage Current and/or Impedance Min/Max L| No | Optional No
Capacitance and optional Dissipation Factor Min/Max Limits No No Yes
Immediate FAIL oMin/Max Limit detection during dwell Yes Yes Yes
Detect Arcing No | Optional | Optional
Immediate FAIL on arc current detection throughout step No | Optional | Optional
Timed Discharge No | Optional | Optional
Smooth Transition to next test stepafsoAC withstand type No | Optional | Optional
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ACTIONS WHILE RUNNING

Ramp
(O to 10000s)

Dwell
(0.02 to 10000s or user terminated)

Breakdown and Arc Detection Active

Min & Max Leakage Limits Enforced

Discharge
(0 to 10000s)

1 On any failurghe step is immediatelpborted, and optionally the entire test sequence may be aborted.

1 For the ACez type, the discharge period is of zero leragthdetection is not enabled and only RMS

leakage limits may be specified.

1 If the step is the MANUAL sequence, then the user mayuaignchange the voltage and/or frequency

during the dwell period.

1 Forthe AGN or ACCAR/pe, the discharge period can be programmed to be skipped and the next step

AG0FNISR I

GdKAA

d0SL1AQ RaaAefACWDHEACTABDHSE

t SoSt

AT

[CONFIGURING

An example ACedygpe menu is as follows

SeqlStepl ACez
LEVEL:1500.0V 60.0Hz

SOURCE: INT
RAMP: 1.00sec
DWELL.: 30.0sec

Lim: On - 35.00mA

ON FAIL: ABORT SEQ

An example ACW type menu is as follaws

Seq 1l Step 1 ACW
LEVEL:1500.0V 60.0Hz
SOURCE: INT
BREAKDOWN: 49.50mApk
RAMP: 1.00sec
DWELL: 30.0sec
Test 1. RMS
Lim: On - 35.00mA
Test 2: INPHS
Lim: On - 5.000mA

ARC DETECT:4us 10mA
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DISCHARGE: AS RAMP
ON FAIL: ABORT SEQ

An example ACCAP menu is as follqws

Seq 1l Step1l ACCAP
LEVEL:1500.0V 60.0Hz
BREAKDOWN: 49.50mApk
RAMP: 1.00sec
DWELL: 30.0sec
C: 0.488p -1.512pF
DF: 0.0000 - 0.0005
ARC DETECT:4us 10mA
DISCHARGE: AS RAMP
ON FAIL: ABORT SEQ
1 LEVEL Allows the test voltage level and frequency to be programnvatlies cannot be set which are
beyondthe range ofpossible output voltageand frequenciesrom the specific 95x or above the

maximumvoltagelimit set by the user in the CNEEGEST, USERMAX ACV setting.

1 SOURCHNIy available if Opt. ARD is installed. Wows the user to select whether to use the standard
internal source at the front panélVterminal (INT) or thénigher voltagesource from the external AG0
(EXT).This selection istwomatically made and is not editable if the programmed level or frequency is
beyond the capability of the other source.

1 DUT GROUNDEM®NIy available if option HSS is installed (and INT is selected in the SOURCE line above if
option AG30 isalsoinstalled). This selection allows the user to select either

o NO. This selection indicates that the DUT is isolated from ground, the 95x will use the current in
the RETURNerminal to measure leakage and detect breakdowimis is as if optiorlSSvere
not installed.

0 YES This selection indicates that the DUT is grounded, and the breakdown and/or leakage
currents are to be measured to ground. The 95x will use the current iRYterminalto
measure leakage and detect breakdawn

1 BREAKDOWNMot availalle for the A@ztype. Allows breakdown detection to be programmed as a
maximuminstantaneougpeak current level Pressing thé.IMITkey while this setting is selected causes it
to be set to the maximum valueSeeBreakdown Currenfor further details regarding breakdown
currents.

o The minimum value which can be set is 1uUA.

0 The maximum value which can be setssspecified in the Peak Shutdo@arrent portion of
Surge Current Limitgnand Shutdown

1 RAMR Allows the ramp time period to be programmed either as a time or rate. UNi&key toggles the
selection between these two methods.

1 DWELL Allows the dwell time period to be progrenedto the desired time, or it may bget to be user
terminated by pressing th& IMITkey while this setting is selected

1 Test landTest 2 Only available for the ACW tyfthe ACez type has a single leaktiget range, which is
always enabled and isvedys the RMS leakage currettie ACCAP type has limits set in different units to
ACez and AC)N These allow the user to defim@ne, 1 or2 leakage measurements to be checked against
limits. For the test step to successfully pass when run, both the Tasid Test 2 measurements must
pass their respective range checks or be disabldtke available selectiorier eachare ¢
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o NONE.Disables the leakage measurement.
0 RMS. Selects that the leakage check is performed on the RMS current measurement.

o0 INPHS.<lects that the leakage check is performed on thelrase {.e., resistive loading)
current measurement.

0 QUAD. Selects that the leakage check is performed on the quadrailgeréactive loading)
current measurement.

1 Lim. Not available for the ACCAP type (it has limits set in different units to ACez and AW the
user to define rangewithin whicheachselectedcurrentmeasuremenis considered a PASS during the
dwell period. The range can be entered in units of current or impedancelJti§key toggles the
selection. For the impedance selection the user may optionally disable the upper limit by pressing the
LIMITkey while the upper limit is selecteBor the currentselection,the user may optionally disable the
lower limit by entering a zero value for it.

0 Setting a 0 minimum current limit disables the minimum limit and only applies the maximum
limit.

0 The maximum current limit (or the minimum impedance limit) is t@imum loading current
which thespecific95x model and option content can continuously supply at the configured test
voltage and frequency (seeading Capability

o For the ACez type the breakdown detection limit is automatically s2ttimes the maximum
RMS leakage current limitith a minimum of LuApk

1 C Only available for the ACCAP type. Allows the user to define the range within which dbgarage
measurement is considered a PASS during the dwell period.

0 The highest maximum limit which can be entered is determined by the maximum loading current
which thespecific95x model and option content can continuously supply at the configured test
voltage and frequency (seeobading Capability

1 DE Only available for the ACCAP type. Allows the user to define the range within whaihsipation
factor measurement is considered a PASS during the dwell period. The limits are applied without regard
to the polarity of the measured dissipation factor.

0 Setting a DF range of 0.006Q.0000 will effectively ignore the dissipation factor maasnent
as all dissipation factors lay within this range by definition.

1 ARC DETECHNot available for the ACez typadnot available if DUT GROUNDED is set to YXHSvs
the user to program arc detection during this step. Both the time and curreet @an be independently
programmed SeeArc Currentand Timefor details Arc detection can also be disabled by setting the
leftmost (time) settingd OFF.The 95x can be configured to not fail a test step when arcing is detected by
settingthe ARC setting in the CNEGEST sutnenu to DETECT ONLY

1 DISCHARGHot available for the ACdype. Allows the user to program whether the discharge period
should use the same timing as the ramp period (AS RAMP), be as fast as possible (FAST) or skipped
(NONE). If NONE is selected but the next step is not of an AC Voltage Witgpeikden the FAST
selection is used when the sequence is run. In the nigjoficases, FAST should be used.

1 ON FAILAllows the user to program the 350 abort the entire sequence (ABORT SEQ) or only this step
(CONT SEQ) if this step fails any of its checks. A safety related failure or a us&T=D&sti{ton) always
abortsthe entire sequence.
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CONNECTING TO TBHBT

SeeTerminals and Wirindor general wiring and safety recommendations.

The 95x requires that the DUT (at least that portion which is being measured) is isolated from ground unless
1 Option HSS is fitted
1 And, he SORCE setting is set to INT (or-3(Cis not fitted)
1 And, the DUT GROUNDED setting is set to YES.

éTESTING A DWITHOUT OPTION HSS OR WITH DUT GROUNDED SET TO NO

The DUT should be wired between tH¥ and RETURNerminals of the 95x; if Opt. ABD is being sed(SOURCE
setting is set to EXT)en the DUT should be wired between the output of the external3@@nit and theRETURN
terminal of the 95x.

The 95x provides a safety ground for the DUT during the testsviRETURNerminal. The Continuity Sense fege
may be used to ensure that tiRETURNonnection is correctly made by connecting tBENSEterminal to a

point on the DUT which is connected to tRETURMonnection. When deciding which point on the DUT to
connect to theHVterminal and which pointo connect to theRETURNerminal, the user should consider that only
the voltage on th(RETURNerminal is safat all times.

For best high impedance load performance there should be low capacitance and leakage between the wires and
for low level currentmeasurements there should be little interference pickup in REETURMire. In extreme
circumstances th@ETURMire should be the inner wire of a coaxial cable, with the shield connected to the
GUARDerminal of the 95x. This will significantly reduce the capacitance and leakage betweld\ &mel
RETURNMires. Acable such as RG174 is a suitable chdicihe Continuity Sense feature is beinged,then the
SENSEeonnection should similarly be a coaxial cable.

95 DUT
Hi gh Vol t

e o—

SENSE+ RETURN

‘.,.H\Ret urn W

.....

....
....
...

Optional
Continui i

The example above shows the connections for performing AC voltage withstand testing of Line/Neutral
connectiongo the chassiof a DUT The optional wire from th®UT chassis to theENSEterminal of the 95x is
used when the user wishes to use the Continuity Sense safety feature.
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95 DUT

Hi gh Vol t

SENSE+‘ ‘RETURN Low Vol t a

SOURCEH+,

The example above shows the connections UiNto perform both an AC withstand test on the Line/Neutral line
power input, and a ACGround Bondr DC LowiK test on the chassisf the DUTin the same sequencelf wired in
this manner, then n@hanges in connections are needddhis will increase the capacitive coupling between the
HVwire and the other wires, which may need to be compensated for in highly sensitive applicafioas.
Continuity Sense feature may also be used with this wirimdigaration.

95 DUT
Hi gh Vol t ¢

SOURCE

SENSE+ RETURN

Low Vol

The example above shows the connections for performing an ACCAP type step to check a capacitor for value and
breakdown.

éTESTING GROUNDED DUYDPTION HSS ONLY)

In this case the user only need connect théterminal of the 95x to the point on the DUT which is to be tested. It

is expected that the DUT is grounded and that the breakdown and/or leakage is being tested to ground. For safety
reasonsor if unsure if the DUT is groundeitl may be desirable talsoconnect the DUT ground to either the

RETURMNr GUARDerminals of the 95xhowever the user should ensure that the ground of the 95x and that of

the DUT are within 5Vrms of each other otherwise excessive ground loop currents magdtentially damagig
the 95x.

It should be noted that the 95x will measure the leakage current to ground froriitherminal andthe wiringin
addition to the leakage current in the DUT itselfarticularly when performing AC Withstand testing wiring
leakagecurrentmay be large because of capacitance between the wiring and nearby grounded objects or surfaces.
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éCHECKING THAT THE DUT IS CONNECTED

When testing a DUtIsingAC Voltage Withstand testing there is the possibility that a disconnected DUT wiill
erroneously pasa test. There is always some amount of capacitance within the load which will always cause an
amount of current to flow when properly connected, so the user is recommended to set a minimum RMS or QUAD
current setting in one of the two allowed test limamges for tle ACWype of step. If not configured for a

grounded load, the user may also use the Continuity Sense feature to detect a disconnected RETURN path.

LEAD COMPENSATION

For many applications lead compensation is not necessary for these typest steps, as thwiring leakage is
generally smaller than the DUT leakage limit and so can be ignétedever for the more sensitive requirements
(e.g.,the more stringent levels of medical safety leakage testing) and/or when long lengthsraf are required,
particularly if DUT GROUNDED is set to tiE Jead compensation may be needed.

If the capacitance of loose wiring is to be correcteddind an isolated DUT is being testdiden it is
recommended to use shielding of tiRETURMiring ratherthan LeadCompensatioras the capacitance between
loose unshielded wiring is very dependent on the exact routing of the wires.

Performing a lead compensation compensates for the resistive and capacitive leakage dartbat&iringto the
95xin all future runs of this test step When performing a leadompensationthe normal connections to the 95
should be in place, with theviring positioned normally, only th®UTitself should not be connectedCAUTION
High voltages will be present on tlaring while running in lead compensation mode. Ensure thatvireng and
the (unused) DUT connections are safely positioned.

When performing a leadompensationthe leakage limits are not enforced, otherwise thestetep is executed
normally.

EXAMPLES
Example &

A DUT is to haviés Line/Neutral power connections testedisOKF aaA & T2NJ ay2 O0NBF{R26YyE¢ |
using a 1 second ramp and a 30 second dwell. It is known that the DUT leakage is less timas d&rtiAis voltage
level and frequency (if this is not known, then start by using 5mArms as the limit and adjust it as needed).

This is accomplished in a single step as follows

SeqlStepl ACez Only breakdown detection is heeded, so use the AQee ty
LEVEL: 2000.0V 60.0Hz Asrequired
RAMP: 1.00sec Asrequired
DWELL: 30.0sec Asrequired
Lim: On -5.000 mA Asrequired
ON FAIL: ABORT SEQ
Example 2

It is required to test 2-conductorcablewhich has a specification of >100Mohm resistive leakage and <100pF
capacitance at 500Vrms, and a minimum breakdown voltage of 2000\Ardecision is made to test for
breakdown using a 1 second ramp and a 1 second dwell time since the requirement degeciby it.

Optionally, he Lead Compensation feature could be used to adjudti®DUTwiring capacitance, allowing
accurate measurement of the 100pF lim@therwise the measurement will include the capacitanaithe wiring
between the 95x and th®UT.

All of these tests are accomplished by two ACW test stepgestaequence;
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Firstly,test the lower voltage resistance and capacitance leakage.

Seq1lStepl ACW
LEVEL: 500.0V 60.0Hz
BREAKDOWNS5.000 mApk

RAMP: 0.02 sec
DWELL: 0.10 sec
Test 1. INPHS
Lim: 1000M-no max Y
Test 2: QUAD

Lim: 26.50M-no max Y
ARC DETECT:4us 10mA
DISCHARGE: NONE
ON FAIL: ABORT SEQ

Different breakdown and leakagémits needed, so use ACW
Asrequired

Since the DUT is known to have little leakage this could be set lower
No timing requirement, so set for fast testing

No timing requirement, so set for fast testing

Test the resistive leakage

Asrequired

Test the capacitive leakage

26.5Mohm = 1/(2FC) = the impedance of 100pF at 60Hz
Optional

No need to discharge between this and the next step

No further test steps if this step fails

Secondly test the high voltage withstand capability.

Seq 1 Step 2 ACW
LEVEL: 2000.0V 60.0 Hz
BREAKDOWNS5.000 mApk

RAMP: 1.00 sec
DWELL: 1.00 sec
Test 1: NONE
Test 2: NONE
ARC DETECT:4us 10mA
DISCHARGE: FAST
ON FAIL: ABORT SEQ
Examples -

Could use ACez if arc detection not needed

Asrequired

Since the DUT is known to have little leakage this could be set lower
Asrequired

Asrequired

No leakage testing required

Noleakage testing required

Optional

Immediately discharge as this is the last step

A 0.033uF 1000Vac capacitor is to be tested agaissilérance (0.033ukE 5%) and DF (<1%) sjfexations.

A nominal capacitor at 1000V/60Hz will draw 12.4mArms, so this is within the capabilities of all 95x models so the
capacitor can be tested dts maximum voltage rating.

This is accomplished in a single step as follows

SeqlStepl ACCAP
LEVEL:1 000.0V 60.0Hz
BREAKDOWN25.00 mApk
RAMP: 1.00sec
DWELL: 5.0sec
C: 31.35n -34.65n F
DF: 0.0000 -0.0 100

ARC DETECT:OFF
DISCHARGE: FAST
ON FAIL: ABORT SEQ

As required

As required

Slow ramp to better measure breakdown voltage
Optional, could be faster

As required

As required

Optional

SPECIFICATIONS

Specifications are valid at the 95x terminals for 1 year at ambient temperatures wikirof calibration
tem7perature (add 5% of accuracy specification per C outsidieig)f All specifications are relative to the
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calibration standards used. Add ¥z digit to all accuracies for displayed results (results available with enhanced
resolution from interfaces).

LOADING CAPABILITY

The listings below show theaximumloadingcurrent and power capabilitie®f the 95x at ambient temperatures
MB0C. For ambient temperatures above 30C linearly reduce the maximum laadiegt and poweby 1%/C.

For frequencies above 100Hz other than 400Hz, the user should linearly interpolate usin@@htz shd 400Hz
capabilities shown in the applicable listing.

Where both a current and power limit is shown, the most stringent limit applies.
9511954i and 957i, <100Hz : 50mArms(40mArms resistive), reduce by 0.08mA per V abovsyBms
9511954i and 957i400Hz :  35mArmsreduce by 0.85mA per V above&0Vrms

Option AG2, <100Hz : 200mArms (135mArms resistive), reduce b§7mA per V above BOVrms
Option AG2, 400Hz : 140mArms, reduce by 0.4mA per V above 1700Vrms
Option 500VA, <100Hz : 100mArmg50mArms resistive), reduce by @rhA per V above&25/rms
500VA
Above 65mArméas a limited test timeg(.g.,1sec at 100mArms)
Option 500VA, 400Hz : 85mArms (50mArms resistive), reduce byldnA per V above&5vrms

Aboveb65mArmshas a limited test timed(.g.,1sec at :00mArms)
955i and 957i Opt. ACO,<100Hz 30mMArms (PmArms resistive)
955i and 9%i Opt. ACL0, 400Hz : 22mArms

Option AG30 : 10mArms {mArms resistive)
250VA

éSURGE CURRENT LIMGIANID SHUTDOWN

Impedance Linting 951-4i and 957i (standard build)12KK + 0.5H
Opt. 500VA 7KK+ 0.25H
Opt. AC2 1.4KK+ 0.2H
955i and 957i Opt. ACI@5KK+ 1.0H
SOURCE set to EXZD0RK

PeakShutdown Current 951-4i and 957i (standard build)120mA
Opt. 500VA 145mA
Opt. AC2 280mA
955i and 957i Opt. ACIGOmA
SOURCE set to EXT : 21mA
DUT GROUNDED set to YES : 50mA

TEST VAOIAGEAND FREQUENCY

Test Voltage Range 951-4i and 957i (standard build or Opt. 500VA) : 20 to 6000Yretiice maximum
voltage by 0.6V per Hz ab® 100Hz
955i and 957i Opt. ACO : 50 to 10000Vrmseduce maximum voltage by 1V per
Hz above 100Hz
Opt. HS®r HS : 20 to 4000Vrms
Opt. AG2 : 10 to 2000Vrmgeduce maximum voltage by 0.2V per Hz above 100Hz
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Opt. AG30 : 120 to 30000Vrms
For line vdiages below 115V linearly reduce the maximum test voltage by 1%/V
unless Opt. LOLINE is fitted (there is no reduction for Opt. LOLINE).

Test Voltage Accuracy <@ 0.5%+ 1.5V+(0.01% + 0.2\f)ermArmsload+0.01% per Hz above 100Hz
955iand 957i Opt. ACL Add+0.1% above 7000Vrms
Opt. AG30 : < 1.5%+5V+(0.05% + 1V) per mArms load)

Test Voltage Overshoot <5% (©.5s ramp time)
<2% (®.5s ramp time)
Settling to €0.5% of final value in <0.1se@ cycles

Test Voltage Waveform Sinewave, 1.8¢ 1.46 Crest Factor

Test Frequency Range 951-4i and 957i 20 to 500Hz
955i and 957i Opt. AC10 : 40 to 500Hz
Opt. AG30 : 40 to 80Hz

Test Frequency Accuracy  <¢0.1%

éCURRENT MEASUREME(DUT ISOLATED)
Measurements are performed in tiRETURNerminal of the 95x.

BreakdownCurrent 1uAto 280mApk PG50kHz bandwidth)
<(* 1%z 1uA) accuracy
<30usec detection time<3msec response time (typically <500usec)

LeakageCurrent 0.0nAto 200mArms (RMS, 4phase or Quadrature)
Greater ofl cycleor 10msmeasurement period
RMS : < 0.5%+ 10nA+0.15nA per kV*Hz) accuracy
InPhs : <€0.5%+ 10nA+ 0.01nA per kV*Hz) accuracy
Quad : <€ 0.5%+ 10nA+ 0.15nA per kV*Hz) accuracy
Add 0.005% per Hz above 100Hz
955iand 957i Opt. AC10Add 50nA (RMS, InPhs aRdad) above 7000Vrms
<+0.005° per Hz phase relative to test voltage (InPhs, Quad)

Arc Current 1to 30mArms (50KHZMHz bandwidth)
<(*10%=* 1mA) accuracy at 1MHz
4us, 10us, 15us, 20us, 30us or 40us measurement period

Cable Compensation <(* 1% of error:0.01pF)

CURRENT MEASUREME(DIST GROUNDED, OPTION GSBY
Measurements are performed in tHéVterminal of the 95x.

Breakdown Current 1uA to 50mApk (DB0kHz bandwidth)
<(*1.5%= 1uA) accuracy
<30usec detection time<3msec response timgypically <500usec)

Leakage Current 0.0nA to 35mArms (RMSiase,or Qualrature)
Greater of 1 cycle or s measurement period
RMSor Quad: < 1.5%+ 100nA+ 10nA per kV*Hz) accuracy
InPhs : < 1.5%+ 100nA* 1nA per kV*Hz) accuracy
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Add 0.005% per Habove 100Hz
<+0.005° per Hz phase relative to test voltage (InPhs, Quad)

Cable Compensation <@ 1% of errort 0.1pF)

éCAPACITANCE AND DISSIPATION FACTOR MEASUREMEAH SYPE)

Capacitance Add Test Voltage, Frequency, and Quad Leakage Current Accampiesentages
Examples at 1000V/60Hz with an isolated BUT
1pF (= 377nA) : 0.65% + 0.1% + 4.73%48%
10pF (= 3.77uA) : 0.65% + 0.1% + 0.92%67%
100pF (= 37.7uA) : 0.65% + 0.1% + 0.54%29%
1nF (= 377uA) : 0.65% + 0.1% + 0.5%.25%
10nF(= 3.77mA) : 0.65% + 0.1% + 0.5%4.25%
100nF (= 37.7mA) : 0.65% + 0.1% + 0.5%25%

Dissipation Factor For test voltages >100V at 60Hz and capacitive load currents >200uA, the DF
accuracy ig0.005. For accuracy under other circumstances pleaseacovitrek.

 TEST TIMING
Ramp 0.00to 9999sec
<* 1%=0.1sect 1 cyclg accuracy
Dwell 0.02 to 9999sec or user terminated
<(*0.05%* 20ms= 1 cycl§ accuracy
FastDischarge <(20ms+ 1 cycle)

DC VOLTAGE WITHSTAND AND LEAKAGE TESTING (DCEZ, DCNWRAND
These are used to test thatZlUTdoes not exhibit breakdown or (optionally) arcing in the presence of an applied
DC voltage and optionally to test that tidJTleakage current or impedance is within user set limits.

All of these argerformed in the same manner; the difference between them is in the amount of configuration
availableThe DCez type is intended for basic breakdown detection, the DCW and DCIR types for comprehensive
breakdown, arcing and leakage testing.

DCez DCW DCIR

Use with High Capacitance Loads Yes Yes Yes

Separate Breakdown and Leakage Limits No Yes Yes

Detect Minimum Loading during ramp No | Optional | Optional
Immediate FAIL on Breakdown detection throughout step Yes Yes Yes

Delay after charging prior tapplying leakage limits No | Optional | Optional
ImmediateFAlLon Leakage Failure Yes Yes Optional
End Test on Passing Leakage current or impedance No No Optional
End Test on Steady or improving Leakage current or imped] No No Optional
DetectArcing No | Optional | Optional
Immediate FAIL on arc current detection throughout step No | Optional | Optional
Timed Discharge No | Optional | Optional
Smooth Transition to next test step Withstand type No | Optional | Optional
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ACTIONS WHILE RUNNING

Ramp Dwell Discharge
(O to 10000s) (0.02 to 10000s or user terminated) (0 to 10000s)

Breakdown and Arc Detection Active

Min & Max Leakage Limits

Delay Enforced

(O to 10000s)

1 Forthe DCez and DCW types, on any failure the siepngdiately aborted, and optionally the entire test
sequence may be aborted.

1 For the DCW and DCIR types, the loading current is analyzed durilegtfe of theamp phase and
compared to theconfiguredminimum loadcapacitancdor the step (if enabled talo so).

1 If the step is the MANUAL sequence, then the user may manually change the voltage during the dwell
period if the load capacitance is low.

1 For the DCIR type, on any failure other than leakage limit testing the step is immediately aborted. The

opet GA2Yy 2F GKS €SF{1F3S tAYAG 4Sad A& RSLISYRSyid 2y
1 For the DCez type, the delay is of zero length, the discharge period is of zero length and arc detection is

not enabled.

1 For the DCW and DCIR types, the discharge period can be progdatore skipped and the next step
a4 NISR G GKAa adsSLBQ ReStt @234l 3S tSPSt AF GKS
91 During the discharge period the voltage is reduced to zero in the programmed time or at the programmed
rate. If the actual voltge significantly lags the expected voltage during the discharge, then discharge
circuitry is automatically engaged to speed up the discharge. The test step will not fully complete until the
actual voltage is reduced to a safe levidle discharge circuittig a combination of fixed and controlled
loading. Refer toDischargen the Specifications section for detailhe controlled loading has energy
limitations which may prevent it engaging until the voltage has been reduced by the fixed |paddhthe
user may restrict this further by setting a lower maximum discharge current setting in the GNEST
menu. TheHIGH VOLTAGE OR HIGH CURRENT PREBRENJ symbol on the front panel of the 95x is
illuminated whenever an unsafe voltage is present onkh&erminal. If this is the last step in a
sequencethen the discharge circuitry remains engaged after the test step has fully terminated. It is not
disengaged until the user finishes reviewing the results of this sequence.
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CONFIGURING

An example DCez melmas follows;

SeqlStepl DCez
LEVEL: 1500.0V
RAMP: 1.00sec
DWELL: 30.0sec

Lim: On - 15.00mA
ON FAIL: ABORT SEQ

An example DCW menu is as folloys

Seq1lStepl DCW
LEVEL: 1500.0V
BREAKDOWN: 30.00mApk
RAMP: 1. 00sec
DWELL.: 30.0sec

Delay: 0.25sec

Lim: On - 15.00mA
ARC DETECT:4us 10mA
DISCHARGE: AS RAMP
ON FAIL: ABORT SEQ

An example DCIR menu is as follaws

Seql Stepl DCIR
LEVEL: 1500.0vV
BREAKDOWN: 30.00mApk
RAMP: 1.00sec
DVELL: 30.0sec

Delay: 0.25sec

End On: PASS

Lim: 100.0K - no max W
ARC DETECT:4us 10mA
DISCHARGE: AS RAMP
ON FAIL: ABORT SEQ
1 LEVELAllows the test voltage level to be programmaéthte that a value cannot be set which is beyond
the range of possible output voltages from the specific 95x or above the maximum voltage limit set by the
user in the CNFGTEST USER MAX DCV setting.

1 DUT GROUNDEIMDNIly available if option H38 HSS is installed. This selection allows the user to
select eitherg

o NO. This selection indicates that the DUT is isolated from ground, the 95x will use the current in
the RETURNerminal to measurdeakageand detect breakdownThis is as if optiorlSSr HSS
2 were not installed.

0 YES This selection irdates that the DUT is grounded, the 95x will use the current irHitie
terminalto measureleakageand detect breakdown

1 BREAKDOWNMNot available for the DCez type. Allows breakdown detection to be programmed as a
maximum instantaneous peak current levdtressing theIMITkey while this setting is selected causes it
to be set to the maximum valueSeeBreakdown Currenfor further details regardinggreakdown
currents.

o The minimum value which can be set is 1UA.
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0 The maximum value which can be set is as specified in the Peak Shutdown Current portion of
Surge Current Limitingnd Shutdown

1 RAMPR Allows the ramp time period to be programmed either as a time or rate. UNi&key toggles the
selection between these two methods.

o For loads having >0.03uF capacitance the test ramp time should be >0.1sec. Thiemampy
need to be extended beyond this to ensure the charging current is less than the desired
breakdown detection current. For reference, the charging current (in microamps) = C.(dVv/dT)
where C is the capacitance in uF and (dV/dT) is the ramp rat&ts pér secondd.g.,1000V/sec
ramp into a 10uF load is 10000uA =10mA charging current). For optimum results

A For loads >0.05uF the ramp time should be >0.5sec.
A For loads >2uF the ramp time should be >1sec.
A For loads >20uF the ramp time should be >2sec

o If aload has significant resistance in series with capacitance, then ensure that the charging
current is within the capability of the series resistance to avoid it being damaged. If necessary,
reduce the charging current by using a slower ramp rate.

1 Min Load Not available for the DCez typ&his is only available if CNFKESEMIN LOAD is set to YES.
This dlows the user to specify a minimum capacitance load which should be encountered during ramp. If
this loading is not encountered durimgmp,then the test is failed with a <MIN LOAD status. This
provides an easy to usend very sensitivdetermination of whether the load is properly connected.
Please note the following

o0 For settings of below 1nfére must be enough charging current flow aigiiramp for the set
minimum capacitive load to be successfully detected. For a DUT GROUNDED setting of NO (or
option HS®r HS& not fitted), then the ramp rateshouldbe >1000V/sec for a 1pF setting
reducing to>1V/sec (and lower) for a 1nF (and highsejting. For a DUT GROUNDED setting of
YESa setting below 1nF is not recommended.

o0 For settings of over 1nF then the actual load capacitanestimatedduring ramp and compared
to the Min Load settingthis has no minimum ramp time requiremgnThisis not an accurate
DUT capacitance measurement, the accuracy is typically 10%.

o If there is sufficient resistividad, then this is automatically detected and there will be no <MIN
LOAD failure.

o If the expected capacitive load is known, thesedting of hdf the expected capacitance is
recommended.

1 DWELL Allows the dwell time period to be programmed to the desired time, or it may be set to be user
terminated by pressing theIMITkey while this setting is selected.

1 Delay. Not available for the DCez typ@llows the user to program a delay within thevell period before
the leakage range check is to be performed.

o ¢KS dpE &SNASA daAS || aadNRy3a @2t Gl 3S &a2dNDSé YS
enables the use of much shorter test times when performing testing into capacitive loads since it
is6 SAy3a 020K OKIFINHSR FyR (4SatdSR FTNRBY | 26 AYLSR

using a high source impedance to reduce the effects of voltage source noise but needing very
long test times into capacitive loads. For the 95x, there is a sialpilization period required
after the end of ramp when making very low leakage currenttestg M n Q& 2F y! 0 gAGK
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significant capacitance, typically this is less than 0.5sec for loads up to 1uF extending to 5sec for

loads of 10uF and above, which sifthbe accommodated by setting thielay setting

accordingly. After this there is no further settling time required for the 95x at any leakage

current level. If performing breakdown testing at higher currentlevelg. M nn Q& 2 F dzl | YR
above) then no dlay istypicallyrequired.

0 Some capacitive loads have a significant dielectric storage affect. Because of this there may be
significant leakage current flowing for some time after the dwell period stdbepending on the
materials, dielectric storageffects can last from a fraction of a second to maerys of seconds
or even longer.

1 End OnOnly available for the DCIR type. Allows the user to select when the dwell period will be@nded

0o PASS The dwell period will be immediately terminated with a PAta&s if the leakage
measurement is within limits continuously for at least 2% of the dwell period. If the dwell period
endswithout this beingdetected,then the pass/fail status for leakage is based upon the final
measurement taken at the end of thenell period

o FAIL The dwell period will be immediately terminated with a FAIL status if the leakage
measurement is outside of limits continuously for at least 2% of the dwell period. If the dwell
period ends,then the test step will have a PASS statuddéakage. This selection produces
similarresultsto the DCez and DCW types (which terminate dwell immediately on a FAIL
condition).

o TIME The dwell period always extends for the entire programmed period. The pass/fail status
for leakage is based updhe final measurement taken at the end of the dwell period.

o0 STDY The dwell period will be automatically terminated when the leakage is within the
allowable limits and the current is steady or decreasirey,6teady or increasing resistance). If
the dwell periodends,then the test step will have a FAIL status for leakage.

9 Lim. Allows the user to define the range within which the leakage current is considered a PASS during the
dwell period. The range can be entered in units of current or impedéoraany type of test stepthe
UNITkey toggles the selection. For the impedance selection the user may optionally disable the upper
limit by pressing th&IMITkey while the upper limit is selected.

0 Setting azerominimum current limit disables the minimum limit and only applies the maximum
limit.
0 The maximunallowedcurrent limit (or the minimum impedance limit) is the maximum loading

current which thespecific95x model and option content can continuously supgiyhe
configured test voltage (s€eoading Capability

0 Setting a zero minimum and maximum leakage currents for the DCW type disables leakage
currenttesting entirely, only the breakdown and (optionally) the arc current limits are used.

0 Setting a very small minimum leakage current (or maximum leakage resistance) limit to attempt
to detect a disconnected DUT is not recommended, the Min Load settinddshewsed instead.

o For the DCez type the breakdown detection limit is automatically set to the maximum leakage
current limit with a minimum of 1uApk

1 ARC DETECHNot available for thédCez type and not available if DUT GROUNDED is set tAMES
the user to program arc detection during this step. Both the time and current level can be independently
programmed. SeeArc Currentand Timefor details. Arc detection can also be disabled by setting the
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leftmost (time) setting to OFF. The 95x can be configured to not fail a test step when arcing is detected by
setting the ARC setting in the CNEGEST sutnenu to DETECT ONLY.

1 DISCHARGHot available for theDCez typeAllows the user to program whether the discharge period
should use the same timing as the ramp period (AS RAMP), be as fast as possible (FAST) or skipped
(NONE). If NONE is selected but the next step is not of a DC®¢, or DCIR type then the FAST selection
is used when the sequence is run.

o If aload has significant resistance in series with capacitance, then ensure that the discharging
current is within the capability of the series resistance to avoid it being dadhatjenecessary,
reduce the maximum discharging current by reducing the GNFHEST, MAX DISCHARGE
setting.

1 ON FAILAllows the user to program the 95x to abort the entire sequence (ABORT SEQ) or only this step
(CONT SEQ) if this step fails any of ieckb. A safety related failure or a user ab&TQmbutton) always
aborts the entire sequence.

PERFORMING A MUISTAGE RAMP OR MULTIPLE VOLTAGE TESTS

The 95x allows the user to skip the discharge phase if desird€W and DCIR typeH a step has BCHARGE set
to NONE and the next step is also a DC Voltage Withstandatyghés at a higher voltage than the preceding step,
then the discharge phase is skipped automatically. This enables the user to perform-atagdtramp with
optional dwell phasebetween each ramp stage.

If each step in such a series has +ramo dwell times then their leakage currents tests are performed normally,
however if the dwell time is set to zero in any but the final step then the dwell phase is also skighede steg
and any dwell leakage current (or resistance) limits defined in such a step will be igmal¢lde ramp phase of
the next step is immediately started after the end of the preceding stage ramp.

There are several scenarios where this capability assistagbr for exampleg

9 Ifitis desired to perform leakage measurements at several voltages but it is not desirable to discharge
to zero between each voltage. The user can configure several steps, each with DISCHARGE set to
NONE. In this case there isdischarge phase between each steply forthe final step oiif a failure
occurs.

9 Ifitis desired to perform leakage current tests at timed intervalg,,at 10-minute intervals, then the
user may configure many steps, all set for the same voltagdesaicge current limits and with
DISCHARGE set to NONE. The first step would be configured with the desired ramp settings, all
remaining steps are configured with the desired interval between leakage checks as the ramp time.
All steps should have a shghut not zero) dwell time configured during which the leakage current
will be measured and checked against the limits. Up to 255 such steps can be configured in this
manner in a sequence.

1 If ramping to a final voltage near the maximum ability of the Bbixthe maximum current of the 95x
at the final voltage is limiting the ability to charge the load in a timely manner, then the user should
consider usin@ multistage rampby using two (or more) stepslhe first step sbuld be configured
with a final valage less than the desired final voltaged with afaster ramp rateanda higher
breakdown setting than would have otherwise been possible in a single step because of the lower final
voltage. This first step should be configukeith DISCHARGE set to N©&hda Osec dwell period.
The second step will be configured as required in all regards, having the slower ramp rate associated
with the lower possible breakdown current setting.
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1 Most materials have a higher dielectric storage effect when the ramp alguayirrent is higher. It
may be desirable to perform a faster, higher current ramp to a voltage lower than required in one
step, followed by a slower, lower current, ramp to the required final voltage to assist in reducing these
effects.

CONNECTING TO TBHBT

SeeTerminals and Wirindor general wiring and safety recommendations.

The 95x requires that the DUT (at least that portion which is being med}is isolated from ground unlegs
1 Option HS®r HS is fitted
1 And the DUT GROUNDED setting is set to YES.

éTESTING A DUT WITHOUT OPTIONWISEOUT PTION HS3, OR WITH DUT GROUNDED SET TO NO
The DUT should be wired between tH¥ and RETURNerminals of the 95x.

The 95x provides a safety ground for the DUT during the testsiRETURNerminal. The Continuity Sense feature
may be used to ensure that tiRETURNonnection is correctly made lmpnnecting theSENSEterminal to a

point on the DUT which is connected to tRETURMonnection. When deciding which point on the DUT to
connect to theHVterminal and which point to connect to trRETURNerminal, the user should consider that only
the voltage on theRETURNerminal is safe at all times.

For best high impedance load performance there should be low leakage between the wires and for low level
current measurements there should be little interference pickup inREETURMire. In extreme iccumstances
the RETURNMire should be the inner wire of a coaxial cable, with the shield connected tGtW&RDerminal of
the 95x. This will significantly reduce the capacitance and leakage betweétVisied RETURMires. A cable
such as RG174 is aitable choice. If the Continuity Sense feature is beisgd,then the SENSEgonnection
should similarly be a coaxial cable.

95 DUT
Hi gh Vol t

e o —

SENSE+‘ RETURN

N R rn
....... \ et u

W

Optional
Continuit

The example above shows the connections for performing DC voltage withstand testing of Line/Neutral
connections tahe chassis of a DUTThe optional wire from th®UT chassis to theENSEterminal of the 95x is
used when the user wishes to use the Continuity Sense safety feature.
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95 DUT

Hi gh Vol t

SENSE+‘ ‘RETURN Low Vol t a

SOURCEH+,

The examplebove shows the connections to a DUT to perform both a DC withstand test on the Line/Neutral line
power input, and an AC Ground Bond or DCKt®st on the chassis of the DUT in the same sequence. If wired in
this manner, then no changes in connections aeeded.This will increase the capacitive coupling between the
HVwire and the other wires, which may need to be compensated for in highly sensitive applications. The
Continuity Sense feature may also be used with this wiring configuration.

SOURCE

éTESTING A GROUNDED DUT (OPTIOGRHHESS ONLY)

In this case the user only need connect théterminal of the 95x to the point on the DUT which is to be tested. It
is expected that the DUT is grounded and that the breakdown and/or leakage is beied tegfround. For safety
reasons or if unsure if the DUT is grounded, it may be desirable to also connect the DUT ground to either the
RETURMr GUARDerminals of the 95x however the user should ensure that the ground of the 95x and that of the
DUT are \thin 5Vrms of each other otherwise excessive ground loop currents may flow, potentially damaging the
95x.

éCHECKING THAT THE DUT IS CONNECTED

When testing a DUT durifi@C Voltage Withstand testing there is the possibility that a disconnected DUT will
erroneously pass a test. There is always some amount of capacitance within the load which will always cause an
amount of current to flonduring rampwhen properly connected, so the user is recommended to 9dt LOAD
setting for this type of step. If not afigured for a grounded load, the user may also use the Continuity Sense
feature to detect a disconnected RETURN path.

Using the MIN LOAD setting is preferred over setting a minimum leakage current or maximum leakage impedance,
particularly when the load s very little leakage and is capacitias this method i®oth more reliable and more
sensitive.

LEAD COMPENSATION

For many applications lead compensation is not necessary for these types of test steps, as the wiring leakage is
generally smaller than the DUT leakage limit and so can be ignétedever for the more sensitive requirements
lead compensation may be need.

Performing a lead compensation compensates for any leakage currents in the wiring to the 95x in all future runs of
this test step. When performing a leadmpensationthe normal connections to the 95x should be in place, with

the wiring positioned namally, only the DUT itself should not be connect€@AUTIONHigh voltages will be

present on the wiring while running in lead compensation mode. Ensure that the wiring and the (unused) DUT
connections are safely positioned.
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When performing a leadompersation,the leakage limits are not enforced, otherwise the test step is executed
normally.

EXAMPLES
Example

A DUT is to haviés Line/Neutral power connections testedisOK I aaAa TFT2NJ ay2 oNBF{R26yE |
second ramp and a 30 secondellv It is known that the DUT leakage is less than 5mA at this voltage level (if this
is not known, then start by using 5mA as the limit and adjust it as needed).

This is accomplished in a single step as follgws

SeqlStepl DCez Only breakdown detetion is needed, so use the DCez type
LEVEL: 2000.0vV As required
RAMP: 1.00sec As required
DWELL: 30.0sec As required
Lim: On - 5.000mA As required
ON FAIL: ABORT SEQ
Example Z;

Ioaz2f N LIFySt Aa (2 a350avéasing R1 secdndiramy shd ads&ond dwvalidiie The
panel is estimated to have between 1 and 4uF of capacitance. The test limit for breakdown has been decided to be
1mA and it has been decidéd not test forarcingin the panel because dfs capacitance.

This is accomplished in a single step as follows

SeqlStepl DCW Different breakdown and leakage limits, so use DCW

LEVEL: 2500.0V As required

BREAKDOWN20.00mApk Must be greater than the charging current

RAMP: 1.00sec As required

DWELL: 5.00 sec As required
Delay: 1.00 sec Allow for dielectric storage in the panel
Lim: On -1.000 mA As required

ARC DETECT:OFF As required

DISCHARGE: FAST

ON FAIL: ABORT SEQ

Example

The solar panel uskin example 2 above is also required to be tested for insulation resistance at 500Vdc, the
specification requires the panel to have >100Mohm resistance. A ramp time of 1 second and a dwell time of 5
seconds have been chosen.

The DCIR test is performedsti since fithe DCIRvere performed after the breakdown test then thereowuld be
much longer settling time required because the panel is settling from 2500V to 680%,2000V change rather
than a 500V change prior to the very sensitive DCIR measuteme

This is accomplished in two steps as follaws

Seq1lStepl DCIR This could also be a DCW test with the same results
LEVEL: 500.0V As required

BREAKDOWNS5.00 OmApk Must be greater than the charging current

RAMP: 1.00sec Asrequired

DWELL: 5.00 sec As required
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Delay: 2.00 sec

End On: FAIL

Lim: 100.0 M nomax W
ARC DETECT:OFF
DISCHARGE: NONE
ON FAIL: ABORT SEQ

SeqlStep 2 DCW
LEVEL: 2500.0V
BREAKDOWN20.00mApk
RAMP: 1.00sec
DWELL: 5.00 sec

Delay: 1.00 sec

Lim: On -1.000 mA
ARC DETECT:OFF

DISCHARGE: FAST
ON FAIL: ABORT SEQ

Exampled ¢

Allow for dielectric storage in the panel

As required

As required

As required

No need to discharge beforedmext step, reduces test time
Optional, could continue testing if fails

Different breakdown and leakage limits, so use DCW
As required

Must be greater than the chargincurrent

As required

As required

Allow for dielectric storage in the panel

As required

As required

In example 3 above, it is required to ensure that the panel is connected to the 95x during the tests. Since the panel
has very little DC leakage but has significzagacitancethis is easily achieved by adding a low voltage AC test at
the start of the sequence. Since the load has a minimum capacitance of 1uF and a maximum of 4uF, the current at

10V/20Hz will be between 1.25 and 5mArms. This requirestttee®pt. AG2 option beinstalled.

This is accomplished in three steps as follqws

Seq 1Stepl ACez
LEVEL: 10.0V 20.0Hz
RAMP: 0.02 sec
DWELL: 0.10 sec
Lim: 1.000m - 5.000 mA
ON FAIL: A BORT SEQ

SeqlStep 2 DCIR
LEVEL: 500.0V
BREAKDOWN: 5.000mApk
RAMP: 1.00sec
DWELL: 5.00sec

Delay: 2.00sec

End On: FAIL

Lim: 100.0M -no max W
ARC DETECT:OFF
DISCHARGE: NONE
ON FAIL: ABORT SEQ

SeqlStep 3 DCW
LEVEL: 2500.0V
BREAKDOWN: 20.00mApk
RAMP: 1.00sec
DWELL: 5.00sec

Simple RMS min and breakdown, so use ACez
As required

Use a fast time to reduce test time

Use a fast time to reduce test time

As required

No need for further tests if fails

This could also be a DCW test with the same results
As required

Must be greater than the charging current
Asrequired

As required

Allow for dielectric storage in the panel

As required

As required

As required

No need to discharge beforedémext step, reduces test time
Optional, could continue testing if fails

Different breakdown and leakage limits, so use DCW
As required

Must be greater than theharging current

As required

As required
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Delay:  1.00sec Allow for dielectric storage in the panel
Lim: On - 1.000mA As required
ARC DETECT:OFF As required

DISCHARGE: FAST
ON FAIL: ABORT SEQ

SPECIFICATIONS

Specifications are valid at the 95x terminals for 1 year at ambient temperatures wikirof calibration
temperature (add 5% of accuracy specification per C outsidei®)f Al specifications are relative to the
calibration standards usk Add % digit to all accuracies for displayed results (results available with enhanced
resolution from interfaces).

LOADING CAPABILITY

The listings below show the loading capabilities of the 95x at ambient temperat§f€3. For ambient
temperatures abog 30C linearly reduce the maximum loading power and current by 1%/C.

Output powers above 200W have a limited test tinegy(,4 seconds at 250W).
If option HSS isfitted, then the maximum loading is restricted to a maximum of 5SmA.

Capacitive loading isnty limited by the maximum ramp time (9999.9sec) and the maximum load current, typically
this isa 1F load.

951i, 952i and 956i : <50mA reduce by 0.05mA per V above 6000V

953i, 954i and 955i : <9000V <30mA reduce by 0.0067mA perabove6000V
>9000V : <10mAeduce by 0.0025mA perabove 9000V

957i: <10mA redue by 0.001mA per V above 10000V

éSURGE CURRENT LIMITANG SHUTDOWN

Impedance Limiting 951i, 952i and 956i6.5KK
953i, 954i and 955i12.5KK
957 : 24KK

Peak Shutdown Current 951i, 952i and 956i80mA (50mA if DUT GROUNDED set to YES)
953i, 954i and 955i40mA
957i : 20mA
Option HSR: 5mA

 TEST VOLTAGE

Test Voltage Range 951i, 952i and 956i : 20 to 6500V
953i, 954i and 955i : 40 to 11000V
957i: 75 to 15000V
Opt. HS®r HSS : 20 to 5000V
For line voltages below 115V linearly reduce the maximum test voltage by 1%/V
unless Opt. LOLINE is fitted (there is no reduction for Opt. LOLINE).

Test Voltage Accuracy Except 957i: ¢0.25%+ 1.25V + (0.01%+ 0.05V) per mA load)
957i: < 0.75%+ 2V +(0.01% + 0.05V) per mA loadpd 0.5% above 10000V
Opt. HS: <f 1%+ 2V+ 1V per mA load)
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Test Voltage Overshoot <5% (<0.25s ramp time)
<1%
Settling to €0.1% of final value in <0.5sec

éCURRENN?IEASUREMENIBUT ISOLATED)
Measurements are performed in ttrRETURNerminal of the 95x.

Breakdown Current 1uA to 280mApk (D80kHz bandwidth)
<(* 1%z 1uA) accuracy
<30usec detection time
<3msec response time (typically <500usec)

Leakage Current 0.0nAto 200mA
7.25mseaneasurement periog100ms for dwell time >2 sec)
<(*0.25%t* 0.5nA) accuracy
Capacitive Loading Effects :
951i, 952i and 956iadd X * (£ 0.2nA+ (2.5nA per KY)
953i, 954i and 955i : add X# 0.5hA+ (35nA per KV))
957i :add X * £ 05nA+ (5nA per KV))
X = (C/0.QuF) below 0.QUF, orX=K 6 / k MdzC0 | 02 @SX#MCT 2NJ 2 (i KS

Arc Current 1 to 30mArms (50KHEMHz bandwidth)
<(*10%=+ 1mA) accuracy at 1MHz
4us, 10us, 15us, 20us, 30us or 40us measurement period

Cable Compensation <(x 1% of error)

RESISTANGEEASUREMENTBUT ISOLATED)
Measurements are performed between th&/and RETURNKerminals of the 95x.
For applied voltage, breakdown current and arc current accuracies see above.

In the chart below R is the reading in Ohms, fiéscapacitive loadingnterpolate between voltages as needed,
for accuracies at capacitances above 5uF conétritk. Accuracies are shown as the percentage of the reading.

C <0.01uF C = 001uFto 1uF C =1UF to5uF
951i, 952i 01956i
10K20GK: 10K10GK:
. 0, 0,
S0V 10K30GK: +0.8%(R/1GK)% +0.896(RIBOOMK)% +0.896(RIA0OMK)%
10K20GK:
. 0, 0, . 0, 0,
100V | 10K60GK:+0.7%(R/2GK% | 10K30GK: +0.7%(R/AGK)% 10 7o(RIBOOM)%

250V 10K150CK : +0.6%(R/5GK)% | 10K60GK: +0.6%(R/1.5GK)% | 10K30GK: +0.6%(R/1LGK)%

10K300GK: on ro . o ro .
500V +0.6%(RILOGO% 10K80GK : £0.69%4(R/25GK)% | 10K40GK : +0.696:(R/1GK)%
1000V 20K600GK: 20K100GK : £0.6%(R/3GK)% | 20K50GK : +0.6%4(R/L5GK)%

+0.696(R/20GK)%
2500V | 50K1.5TK: +0.6%(R/50GK)% | 50K100GK: +0.6%(R/3GK)% | 50K50GK : +0.6%(R/1.5GK)%
100K3TK: o . 100K50GK :
5000V +0.69(R/L00GY% 100K100GK : 20.6%(R/3GK)% +0.69{RIL 5G0%

953i, 954i or 955i

10K 15GK 10K10GK
. 0, 0,
S0V 10K30GK: £0.8%(R/1GK)% +0.8%(R/500MK)% +0.8%(R/300MK)%
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10K25GK 10K 15GK
. 0, 0,
100V | 10K60GK: £0.7%(R/2GK)% +0.7%(R/BOOMK)% +0.7%(R/500MK)%
10K25GK
. 0, 0, . 0, 0,
250V | 10K150GK: +0.6%(R/5GK)% | 10K40GK: +0.6%(R/13GK)% 10,69 (RITSOMIO%
00V 17K-300GK : 17K60GK ; 17K-30GK ;
+0.6%(R/10G)% +0.6%(R/L.756K)% +0.6%(R/O00MK)%
34K-600GK :

_ . 0, 0, & . 0, 0,
1000V £0.6%(RI20G0% 34K 75GK : £0.69(R2GK)% | 34K-35GK : £0.6%(R/1GK)%
2500V | 84K-1.5TK: +0.6%(R/50GK)% | B4K-BOGK: +0.69&(R2.5GK)% | 84KAOGK : £0.6%6(R/1GK)%

167K3TK: 167K-90GK : e .
5000V 10.6%(RIL00G0% 10.69H(R2.EGH)% 167K-40GK : +0.6%(R/1GK)%
L0000V 1.34M6TK: 1.34M90GK 1.34M-40GK ;

+0.6%6(R/200G)% +0.6%(R/2.5G)% +0.6%(R/1GK)%
957i
10K20GK ; 10K10GK
. 0
100V | 10KGEOGK: £1.2%HR/2GK)% +1.29%+(RB00OMK) % +1.29%+(RIBOOMK)%
25K 15GK ;
_ . 0, 0, _ . 0, 0,
250V | 25K-150GK: +1.19a(RI5GK)% | 25K-30GK: +1.19%HR/1GK)% 11 1o(RBOOMIO%
50K-300GK : o ) 50K-20GK ;
500V 11 RITOGI% 50K-40GK ; +1.19%:(R/13GK)% 11 1(RIBSOMIO%
1000V 100K-600GK : 100K50GK ; 100K-25GK ;
+1.19%(R/20G)% +1.1%(R/L.5GK)% +1.1%(R/700MK)%
2500V 25(K-L5TK: 250K60GK : 250K-25GK :
+1.1%(R/50G)% +1.1%(R/. 756K)% +1.1%(R/BOOMK)%
000V 500K3TK: 500K-60GK : 500K-25GK :
+1.19%(R/100G)% +1.1%(R/.8GK)% +1.1%+(R/BOOMK)%
1M-25GK :
- . 0, 0, - . 0, 0,
10000V | 1M-6TK: +1.1%(R/200G)% | 1M-60GK: +1.19%=(R/1.8GK)% 1 19RBOOMIO%
3M25GK :
- . 0, 0, - . 0, 0,
15000V | 3M-10TK : +1.6%(R/300G)% | 3M-60GK : +1.69e(R/1.8G)% 11 6%{RIBOONK%

éCURRENT MEASUREMEMDIST GROUNDED, OPTION HSS ONLY)

Measurements are performed in tHdVterminal of the 95x.

Breakdown Current

Leakage Current

Cable Compensation

1uA to 50mApk (DB0kHz bandwidth)

<@ 1%= 1uA) accuracy
<30usec detection time
<3msec response time (typically <500usec)

0.00uA to 50mA

7.25msec measurement period (100ms for dwell time >2 sec)
<(* 1%+ 50nA+ (10nA per KV)) accuracy
Capacitive Loading Effects :

Add X * &£ 02nA+ (2.5nA per KV))

' 0/ kndnmdzCO

<(* 1% of error)

0S8t2¢g

nodonmdzCx 2 NJ

I.I

éCURRENT MEASUREME(DET GROUNDED, OPTION-BSSILY)

Measurements are performed in tHéVterminal of the 95x.
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Breakdown Current 1uA to 5mApk (DGO0kHz bandwidth)
<(* 1%z 1uA) accuracy
<30usec detection time

<3msec response time (typically <500usec)

0.000uA to 5mA

7.25msec measurement periqgd00ms for dwell time >2 sec)

<@ 1%=5nA+ (1nA per KV)) accuracy

Capacitive Loading Effects :

Add X * £ 02nAz+ (2.5nA per KV))
' o0/ kn®nmdzCoO

Leakage Current

08f2¢6 nonmdzCET 2N - T Ko/ KM

Cable Compensation <(* 1% of error)

RESISTANEBMIEASUREMENTBUT GROUNDED, OPTION HSS ONLY)

Measurements are performed between th#/terminal of the 95x and ground

For applied voltage, breakdown current and arc current accuracies see above.

In the chart below R is the reading in Ohms, C is theaitipaloadinglnterpolate between voltages as needed,
for accuracies at capacitances above SuF conétrick.

C < 0.01uF C = 0.01uF to 1uF C = 1UF to 5uF
Sov 10K300MK : 10K300MK : 10K300MK:
+1.59(RI1OMK)% +1.59(RI1OMK)% +1.506(R/1OMK)%
ooV 10K600MK ; 10K600MK ; 10K600MK:
+1.49%(RI20MK)% +1.4%(RI1IMK)% +1.49%(RI18MK)%
10K1.5GK 10K1.4GK
. 0, 0,
250V | 10K1.5GK: +1.3%(R/45MK)% 1 39 RAEMIO% L1 39RIAOMIO%
10K2.75CK - 10K2.6GK
. 0, 0,
500V | 10K3GK: +1.3%(R/S0MK)% +1.3%(R/ISOMK)% +0.6%(RISOMK)%
20K4 5GK
. [ 0 . 0, 0,
1000V | 20K5GK: +1.3%(R/I160MK)% | 20K5GK : +1.39%(R/150MK)% 1 39(RIIOM%
2500V | 50K11GK: +1.3%(RI300MK)% | 50KOGK : +1.3%(RI250MK)% | 50K8GK : +1.3%(R/240MK)%
4000V 80K 14 5CK BOK12GK: 80K9.5GK .
+1.3%(RI400MK)% +1.39%(RI350MK)% +1.3%(RI280MK)%

RESISTANGEEASUREMENTBUT GROUNDED, OPTION-BHE&®ILY)

Measurements are performed between thé&/terminal of the 95x and ground

For applied voltage, breakdown current and arc current accuraciealsaee.

In the chart below R is the reading in Ohms, C is the capacitive loadiggpolate between voltages as needed,
for accuracies at capacitances above 5uF conétrigk.

Test

C < 0.01uF

C = 0.01uF to 1uF

C = 1uF to 5uF

Voltage
50V | 50K3GK: +3.5%(R/100MK)% | 50K-3GK: +3.504(R/L00MK)% | 50K-3GK : +3.596:(R/100MK)%
100V | 50K6GK: +2.504(R/200MK)% | 50K-6GK : +2.59&(R/1O0MK)% | S0K6GK : +2.5%R/180MK)%
50K 15GK : 50K 14GK:
. 0, 0,
250V +2 59%(R/450MK)% SOK15GK: +2.59%(R/450MK)% +2 59(R/400MK)%
00V 100K30GK : 100K27 5K 100K26GK :
+2 596(R/900MK)% +2 596(R/800MK)% +2 59(R/800MK)%
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- Fixed Discharge

Controlled Discharge

Minimum Discharge Time

Always selected

951i952i,956i: Nominal loading 7M
95351 : Nominal loading 3aMK
957i :Nominal loadindlL7MK

1000V 200K50GK : +29%a+(R/1.6X)% | 200K50GK: +2%+(R/1.5&K)% | 200Kk45GK: +2%+(R/1.5&K)%
2500V 500K90GK : +2%+(R/3GK)% | 500K75GK: +2%t+(R/2.5&K)% | 500Kk45GK: +2%+(R/1.5CGK)%
4000V 800K120GK: £2%a+(R/4GK)% | 800K75GK: +2%t(R/2.5GK)% 800K30GK : +2%+(R/1GK)%
 TEST TIMING
Ramp 0.01 to 9999sec
50kV/sec max slew rate
<(* 1%= 0.1sec) accuracwith typical loads
0.5sec minimum for 957i only
Dwell 0.02 to 9999sec orser terminated
<(*0.05%* 20ms) accuracfadd 100ms for dwell time >2 sec)
Delay 0.00to 9999sec
<(* 0.05%* 20ms) accuracy
 DISCHARGE

Auto-selectedresistance valuei reattime during discharge

Selection Criteria : <400W power, <400J energ@$P8V, current <CNFGESIMAX
DISCHARGE setting

951i952i,956i: Nominal loadin®.5KK or 40KK
9534i and 957i: Nominal loadin®.5KKor40KK 2 NJ HnnYXK
955i :Nominal loading 15Kor40KK 2 NJ Hn nY K

<(20ms + 10mser kV) (below B00V)

PULSED VOLTAGE WITHSTAND TESTING (PULSE)

This type of testing is performed whenever it is requiredest that a device can withstand a voltage without
breakdown or arcing, but the device will not withstand the voltage for significant periods of time. An example of
this is in the testing of the voltage withstand capability of physically small resistdbss case the resistor may

not be able to withstand the power dissipation if the voltage is applied for lengthy periods of time, so normal AC or
DC Voltage Withstand testing cannot be performed.
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ACTIONS WHILE RUNNING

VOLTAGE

TIME

RAMP HOLD RAMP
(tr = 0.5 to 20ms) (0.5 to 30ms) (=1tn)

1 Breakdown and (optionally) arc detectiane performed throughout the test.On any failure the pulse is
immediately aborted.

1 A UNIPOLAR+ pulse is shown above, a UNIRPQUKR has the same timing bbas the opposite voltage

polarity, a BIPOLAR pulse is a pair of opposite polarity pulses (positive first) with no delay between them.

1 Adelay isenforced following the pulgs)to allow any stored energy in tH#bx or the DUTcaused by
asymmetry in the waeformto dissipate.

0 After a unipolar pulse of either polarity or after an abnormally terminated bippldse,this delay is
500ms.

0 After a normally terminated bipolgpulse,this delay is 40ms.

CONFIGURING

An example PULSE menu is as follows

Seq 1 Step 1 PULSE
LEVEL: 200.0V
POLARITY: UNIPOLAR+
BREAKDOWN: 150.0mApk
RAMP: 1.0msec
HOLD: 1.5msec

ARC DETECT:4us 10mA
ON FAIL: ABORT SEQ

1 LEVELAllows the test voltage level to be programmetbr a bipolar pulse, both polarities have
nominally the same voltage amplitude.

o The amplitude of the pulse is not accurately controlled by the 95x during this type. The actual
peak voltage amplitude is displayed for review after a test step has been run, enabling the user

to adjust the peak tesvoltage for a specifibUT Alternatively, the 95x can do this semi
automatically by using the Lead Compensation feature.

1 POLARIT.YAllows the polarity of the pulse to be selected.
o UNIPOLAR+A single, positive polarity, pulse of voltag@isduced.
o0 UNIPOLAR A singlenegaive polarity, pulse of voltage is produced.
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o0 BIPOLARA pair of opposite polarity pulses of voltage is produced.

1 BREAKDOWNMllows breakdown detection to be programmed as a maximum peak current iHoé.
that the maxmum drive current during testing is limited by the test voltage and the 95x output
impedance (se&pecification}, entering a value higher than can aehieved renders this setting inactive.

1 RAMP Seefigures inActions While RunningThe minimum value is 1ms (0.5ms if Opt-2Ai€installed),
and the maximum vale is 20ms.

1 HOLD See figures if\ctions While RunningThe minimum value is 1ms (0.5ms if Opt-2i€installed),
and the maximum value is 30ms.

1 ARC DETECHRIlows the user to program arc detection during this step. Both the timecarrdnt level
can be independently programmed. Arc detection can also be disabled by setting the leftmost (time)
setting to OFF. The 95x can be configured to not fail a test step when arcing is detected by setting the
ARC setting in the CNEEGEST sulmenu to DETECT ONLY.

1 ON FAIL This allows the user to program thexdb abort the entire sequence (ABORT SEQ) or only this
step (CONT SEQ) if this step fails any of its checks. A safety related failure or a us&Taiidut{on)
always aborts the enté sequence.

[CONNECTING TO THET
SeeTerminals and Wirindor general wiring and safety recommendations.
The 95x requires that the DUT (at least tpattion which is being measured) is isolated from ground.
The DUT should be wired between tH¥ and RETURNerminals of the 95x.

The 95x provides a safety ground termination for the DUT during the tegsR&ETURMerminal. When deciding
which pointon the DUT to connect to thidVterminal and which point to connect to ttrRETURNerminal, the
user should consider that only the voltage on RETURNerminal is safe at all times.

95 DUT
Hi gh Vol t ¢

SENSE+ RETURN

Low Vol t ac

LEAD COMPENSATION

This type of test step uses the Lead Compensation feature of than@bdifferent way to all othetypesas it does
not compensate for any cabling effects, but instead compensates for the loading effect onthau@gd by the
load resistanceThe output voltage level from the 8%annot be accurately controlled for this type. The output
impedance when raning this type is of significanceefer to Specifications
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The 9% reports the actual highest voltage applied acrossiiéTfollowing the end of this type of test stefJsing

the reported actual voltagehe user can manually adjust the programmed test voltage level to accommodate
loading effects for future runsAlternatively,the user can run a Lead Compensation with an exabplé

connected normally, in which case thexaBill save the measured highest voltage and automatically adjust the
output level in subsequent rundBoth of these methods assume that the loasistance does not vary significantly
with voltage;if the resistance does vary significantly then the user may need to manually adjust the test voltage
accordingly.

EXAMPLES

A nominally 10KohmITChermistor is to be tested for breakdown at 400VpKhe hermistor will only withstad
400V for a maximum of 100msec and wihibitseltheating very quickly.

This is accomplished in a single step as follgws
Seq 1l Step1l PULSE

LEVEL: 4 00.0v As required

POLARITY: UNIPOLAR+ As required

BREAKDOWN: D0.0mApk Must be greater than the peak load current

RAMP: 1.0msec Performed as fast as possible, the load has little capacitance
HOLD: 1.5msec Performed as fast as possible, the load has little capacitance
ARC DETECT:4us 10mA Optional

ON FAIL: ABORT SEQ

The actual test voltage may not have achieved the required test voltage with sufficient accuracy. When reviewing
the results the actual test voltage is displayed, as an example this may be 366V. The user may adjust the
programmed teswoltage from the original 400V setting, to 400*(400/366) = 437V. Then the next time the step is
run the applied test voltage into this load will be closer to 400V. Alternatively, the user could run the test
sequence using the Lead Compensation featuith & nominal loacconnected;the 95x will then automatically

apply this in future runs of the test.

[ SPECIFICATIONS

Specifications are valid at the 95x terminals for 1 year at ambient temperatures wikirof calibration
temperature (add 5% of accuracy specification per C outsideig)f Al specifications are relative to the

calibration standards used. Add ¥z digit to all accuracies for displayed results (results available with enhanced
resolution fram interfaces).

éTEST VOLTAGE AND LOADING CAPABILITY

- Test Voltage 951-4i (standard build): 50V to 8000V
951-4i (opt. AC2): 20V to 2750V
Output Impedance 951-4i (standard build): 12Kohm + 0.5H nominal output impedance
951-4i (opt. AC2): 1.4Kohm + 0.2H nomipatput impedance
Max Load Current Limited bythe lesser of

a) thetest voltage and output impedance
b) 145mA (288mA for Opt. AD).

MEASURED TEST VOLTAGE ACCURACY
Test Voltage Accuracy <(*0.5%+ 5V (0.2V per mA load)
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LOAD CURREWMEASUREMENTS
Measurements are performed in ttrRETURNerminal of the 95x.

Breakdown Current 1uA to 280mApk (D80kHz bandwidth)
<(* 1%z 1uA) accuracy
<30usec detection time
<3msec response time (typically <500usec)

Arc Current 1 to 30mArms (50KHEZMHz badwidth)
<(*10%= 1mA) accuracy at 1MHz
4us, 10us, 15us, 20us, 30us or 40us measurement period

 TEST TIMING

- The ramp and dwell times are those specifiet00us

DC BREAKDOWN VOLTAGE DEVICE TESTING (BRKDN)
This tests that ®UTexhibits breakdown when tested with a user set DC current. The measured breakdown
voltage is checked against an allowable range.

TheBRKDNype is commonly used fdesting high voltage protection devices sudspark gap surge arrestors
and MOV style eltage limiters

ACTIONS WHILE RUNNING

-

VOLTAGE

TIME
RAMP SEARCH DISCHARGE

1 RAMR During thigeriod, the test voltage is ramped at the user set maximum ramp ratento a
automatically selected voltage level between 50 and 90% ofrtiiemum breakdown voltage limit
setting.If the user set breakdown current limit occurs during thésiod, then the DUT ifailed,and the
highest voltage and current arecorded,and the DISCHARGE period is staried, the SEARCH period is
skipped).

1 SEARCHDuring thigeriod, the test voltage is ramped anaautomatically selectedlower rate than
during the RAMP period. The search ramp ratelected to give best accuracy within the set breakdown
voltage limits If the user set breakdown c@mt limit occurs during thiperiod, then the highest voltage
is recorded as the DUT breakdowmltage,and the DISCHARGE period is started. If a votiggédicantly
higher than the maximum breakdown voltage linsiteached before the load current achieves the user
breakdown currentimit, then the DUT ifailed,and the final voltage and current arecorded,and the
DISCHARGE period is started.

Page74 of 155



95x Series Operating Manudilay 17, 2022

il

DISCHRGE During thigeriod,the DUTis discharged as fast as possible.

NOTE; the actual reported test current in breakdown may be slightly higher than expected because of the
characteristics of the breakdown of the DUT. If this is excessive then thehagd select a slower maximum
ramp rate.

CONFIGURING

An exampleBRKDNnenu is as follows

SeqlStep 1l BRKDN
CURRENT: 5.000mA
RAMP: 5.00KV/s
Lim: 800.0 - 850.0V
ON FAIL: ABORT SEQ
1 DUT GROUNDEMnNIy available if option H®® HSS is instlled. This selection allows the user to
select eitherg
o NO. This selection indicates that the DUT is isolated from ground, the 95x will use the current in
the RETURNerminal to detect breakdownThis is as if optiollSSr HS& were not installed.
o0 YES This selection indicates that the DUT is grounded, the 95x will use the currentHivVthe
terminalto detect breakdown
1 CURRENTAIllows the DC test current to Ipeogrammed The enty islimited to be a minimum value of
1uA.
1 RAMR Allows themaximumramp rateto be programmed
0 The accuracy of the breakdown voltage measurement may be limited by the ramp rate at high
rates. It is not recommended to set ramp rates of more than 10 timesathest expected
breakdown voltage per secor{d.g.,if the lowest expected breakdown voltage is 500V then the
highest recommended rate setting is 5000V/s).
o IftheDUTand cables connected tolilave any significant capacitance thensignificant portion
of the test currentmay be consumed by thehargingcurrent. In this case th®UTwill be
measured as having a considerably lower breakdown voltage than expeEteduser should
consider using a lower maximum ramp rate setting in these circumstances.
91 Lim. This allows the user to define the range within which the breakdown voltage measurement is
considered a PASS.
1 ON FAIL This allows the user to program thexdb abort the entire sequence (ABORT SEQ) or only this

step (CONT SEQ) if this step fails any of its checks. A safety related failure or a us&Taifdat{on)
always aborts the entire sequence.

CONNECTING TO TBHBT

SeeTerminals and Wirindor general wiring and safety recommendations.

The 95x requires that the DUT (at least that portion which is being measured) is isolated from ground unless
1 Option HS®r HS is fitted
1 And the DUT GROUNDED setting is set to YES.

éTESTING A DUT WITHOUT OPTIONWISSIOUT OPTION HBER WITH DUT GROUNDED SET TO NO
The DUT should be wired between tH¥ and RETURNerminals of the 95x.
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The 95x provides a safety ground termination for the DUT during the tegs W& TURNerminal. When deciding
which point on the DUT to connect to th#/terminal and which point to connect to tirRETURNerminal, the
user should consider that only theltage on theRETURNerminal is safe at all times.

95 DUT

Hi gh Vol t ¢

SENSE+ RETURN

Low Vol t act

éTESTING A GROUNDED DUT (OPTIO@RIBSZ ONLY)

In this case the user only need connect théterminal of the 95x to the point on the DUT which is to be tested. It
is expected that the DUT ggounded,and that the breakdown is being tested to ground. For safety reasons or if
unsure if the DUT is gumded, it may be desirable to also connect the DUT ground to eitheRETEUR N
GUARDerminals of the 95x however the user should ensure that the ground of the 95x and that of the DUT are
within 5Vrms of each other otherwise excessive ground loop ctsraray flow, potentially damaging the 95x.

LEAD COMPENSATION

Performing a lead compensation for this type of test step has no affect; the test step is performed normally during
lead compensation mode.

EXAMPLES

A MOV is to be tested agairitt breakdown spgcifications. The specifications are at a current of 10mA the
breakdown voltage shall be between 405 and 495V. The specifications state that a maximum ramp rate of
100000V/sec is to be usedThe MOV has <1000pF capacitance.
This is achieved by usingiagie test step as follows

Seq 1l Step1 BRKDN

CURRENT: 10. OOmA As required
RAMP: 2.00KV/s As recommended (0*Vmin/sec)
Lim: 405.0 - 495.0V As required

ON FAIL: ABORT SEQ

The total test time will be less tharb@ms. After the sequencesirun the actuahighestvoltage and load current
are available for review.

SPECIFICATIONS
Specifications are as for the DC Voltage Withstand Test types except as shown below.

The BRKDN type must not be used with loads having >0.05uF capacitance.
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VOLTAGE AND CURRENT ACCURACY
Breakdown Voltage Accuracy<(* 0.5%z 1.5V)(add an additionat5V if option HSS installed)

<30usec detection time
<10msec response time

Breakdown Current Accuracy<( 1.5%:z+ 3uA)

<30usec detection time
<10mseaesponse time

TEST TIMING

Ramp and Search <50kV/sec + 15%+ 10ms accuracy

CHOOSING WITHIN TRESISTANCEESTING GROUP

The user may choose for the 95x to test the resistance of a DUT using one of three activities

1

If the resistance to be tested is mottlgan 100RK - use the DC Voltage Withstand capability of the 95x to
measure the resistance of the DUT. This can accommodate resistarimewflOKK to over 1TK using a
fixed DC Voltage across the DUT. Typical applications for this include insulastancesand higér

value resistor component testingseeDC Voltage Withstand and Leakage Testing (DCez, DCRCARY

If the resistance is between I¥and 100K and it is allowable to measure using DC at a current of up to
50mA and voltages up to 5\Mise the DC Low Resistance capability of the 95x. Typical applications for this
include component testing, cable resistance testing, and (if allowed dogdfety standard) chassis ground
bond testing. SeeDC Low Resistance TestihgyK 0

If the resistance is between Kand 10K and it is allowable (or required) to rasure using AC at a user
defined current between 0.1A and 40Arms and a voltage up tan8\(11.5Vpk) use the AC Ground Bond
capability of the 95x (not all models have this capability). Typical applications for this include chassis
ground bond testing ath cable resistance testing at high currents. The 95x also offers the ability to
independently measure the iphase (resistance) and quadrature (reactance) components of the DUT
while maintaining stability with inductive loads for component testing appbcs. SeeAC Ground Bond
Testing (GBzand GB)

DC LOW RESISTANCE TESTLR®/K 0

This type is primarily for testing resistance values from a few milliohms up t6KW@€Ing either 2wire or 4wire
measurement methods.

ACTIONS WHILE RUNNING

This type of test step is performed using a single measurement period. The user may program for a delay at the
start of the test period before the resistanoeeasurement is checked against the limits. This can be used to allow
for capacitance in parallel with the DUT.

When programmed to perform a-#erminal measurement, the 95x continuously performs a set of checks that the
DUT is correctly wired to the 95xrtiughout the test period.

CONFIGURING

An example Lo menu is as followg

SeqlStepl LOW W
2/4 -WIRE: 4  -WIRE
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TIME: 1.00sec
Delay:  0.05sec

Lim: 0.0m -150.0K W
ON FAIL: ABORT SEQ
2/4-WIRE Allows the user to program whether thewdre or 4wire measurement technique is to be
employed.

TIME Allows the test time period to be programmed (in seconds) or set to be user termi(witbdhe
STARDutton) by pressing th&IMITkey while this setting is selected.

Delay. Allows the user tprogram a delay in the test period before the measurement range check is
performed.

Lim. Allows the user to define the range within which the resistance measurement is considered a PASS
during the dwell period.

ON FAIL Allows the user to program th@5x to abort the entire sequence (ABORT SEQ) or only this step
(CONT SEQ) if this step fails any of its checks. A user@b@®jutton) always aborts the entire
sequence.

CONNECTING TO THE DUT

SeeTerminals and Wirindor general wiring and safety recommendations.

The 95x requires that the DUT (at least that portion which is being measured) is floating with respect to ground.

2-WIRE MEASUREMENT COGINENS

When making 2erminal measurements the resistance of the wires, the contact resistance to the DUT, and the
contact resistance within the 95x front panel terminals are all included in the result, use the following
recommendations to reduce these efits¢

f
f
f

Use heavy gage wires.
Ensure that the connections to the DUT are clean and are solidly made.

Ensure that the connectors on the wires to the 95x are clean and are not loose. If the connectors are left
inserted into the sockets of the 95x front parfet an extended period of timee(g.,a few weeks or more)

then they should be occasionally removeteaned,and reinserted into the 95x to prevent buiddp of
corrosion on the connectors.
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95 DUT

Low VoWitrag |

/

© O

SENSE+

Low Vol t act

4-WIRE MEASUREMENT CONNECTIONS

When making 4erminal measurements the resistance of the wires, the contact resistance to the DUT, and the
contact resistance within the 95x front panel terminals are not included in the result, the only recommendation is
that the SOURCEand SOURGHuvires be of sufficient gage to withstand the 50mA test current. When wired as
shown below, the actual resistance measured is that between the innermost connection points to theeDUT (
between theSENSEand SENSEconnections).

If any wire has more thanaminally 10 of resistancethen the test is failed with a WIRING FAULT condition.

95 DUT

i

SENSE+ SENSE-

|

SOURCE+ SOURCE-

A

\

LEAD COMPENSATIONWIRE)
Performing a lead compensation for this type of test step compensates for lead resistance.

During a lead compensation tt®ENSEand SENSEwires should be solidly shorted together at the DUT end, the
95x will then measure the lead resistance and autooadly subtract it from all future measurements.
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LEAD COMPENSATIONWHRE)

Lead Compensation is not usually performed when usingva@lmeasurement since lead resistance is
automatically eliminated.If a 4wire test is configured but the DUT is connetta a 2wire manner €.g.,separate
wires for SOURCE and SENSE, but they are shorted together before the connection to the DUT) then a Lead
Compensation may be performed in the same manner as for tve& configuration above.

EXAMPLES

Example &

ADUT has a 3input and it is desired to check that the input impedance is wiifitnof the nominal 5B value.
This is accomplished in a single step as follgws

SeqlStepl LOW W

2/4 - WIRE: 2 - WIRE Lead resistance is well bel®&bohm, so 2wire ischosen
TIME: 0.10sec Load has very little capacitance so use a fast time
Delay:  0.00sec Load has very little capacitance so no delay needed
Lim: 4 7.50 -52.50 W As required
ON FAIL: ABORT SEQ
Example 2

It is required to test that a DUhassis is bonded tits grounding terminal with no more than 0.1ohm of
resistance.

This is accomplished in a single step as follgws

SeqlStepl LOW w

2/4 -WIRE: 4 - WIRE Lead resistance is significant, savife is chosen

TIME: 0.10sec Loadhas very little capacitance so use a fast time
Delay: 0.00sec Load has very little capacitance so no delay needed
Lim: OQu- 100mw As required

ON FAIL: ABORT SEQ

[ SPECIFICATIONS

Specifications are valid at the 95x terminals for 1 year at ambient temperatures wiqirof calibration
temperature (add 5% of accuracy specification per C outsideig)f Al specifications are relative to the
calibration standards used. Add ¥z tigiall accuracies for displayed results (results available with enhanced
resolution from interfaces).

TEST CURRENT SOURCE

Test Current 55mAdc max
Opt. LRAO : 10mAic max

Open Circuit Voltage 5V (nominal)

Source Resistance 130K (nominal)
Opt. LRELO : 530K (nominal)

MEASUREMENT ACCURAGWIRE)
Measurement Period 7.25msec measurement period (100ms for test time >2 sec)

Accuracy <30KK: 0.8% + 0.0K
30-100KK: 1.5%
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100-150KK: 5%
Opt. LRAO : add 0.00K
Using rear terminals (option RPO yni add 0.X

Lead Compensation <(*1% of errort 0.005K)

MEASUREMENT ACCURAGWIRE)
Measurement Period 7.25msec measurement period (100ms for test time >2 sec)
Accuracy <30KK: 0.8% + 0.00R
30-100KK: 1.5%

100-150KK: 5%
Opt. LRAO :add 0.00IK

Lead Compensation <(*1% of errort 0.00LK)
4-wire Compensation SOURCE(*1% total lead impedance, 180max)
SENSE +{.1% total lead impedance, 180nax)
 TEST TIMING
Test Time 0.02 to 9999sec or user terminated
<(0.05% + 20ms) accura@dd 100ms for tetime >2 sec)
Delay 0.00 to 9999sec

<(0.05% + 20ms) accura@add 100ms for test time >2 sec)

AC GROUND BOND TESTINGEHGSND GB)

These types are primarily for testing resistance values from a few microohms paiaBuser set AC test current
between0.1 and 40Arms, typically for ground bond testing requirements of safety standards and also for high
current connectorcabling,or component testing.

Both GBez and GB are performed in the same manner; the difference between them is in the amount of
configuration available. The GBez type is intended for beggdicationsthe GB type for comprehensive testing.
The GB type can be configured to provide the same testing as the GBez type.

GBez (€]5)

User set open circuit voltage limit No Yes

RMSImpedance Min/Max Limits Yes | Optional
In-Phase or Quadrature Impedance Min/Max Limi No | Optional
Timed Ramp No | Optional
Timed Discharge No | Optional
Smooth Transition to next test step if GB type No | Optional
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ACTIONS WHILE RUNNING

RAMP

DWELL

(0 to 10000s) (0.02 to 10000s or user terminated)

Min & Max Impedance Limits Enforced

DISCHARGE
(0 to 10000s)

1 Throughout the entire test the actual compliance voltagmeasuredand the test current reduced to
maintain a constant voltagé above the user set limi in this situation the front paneC/V LIMITED
indicator is illuminated. NOTdf this limiting occurs during the dwell periduit the impedance
measurement is withm limits then the test is failed with a WIRING FAULT condition.

1 On any failure the step is immediately aborted, and optionally the entire test sequence may be aborted.

1 For theGEez type, theramp anddischarge perioslare of zero length.

1 For the GRype the discharge period can optionally be skipped if the next step is also a GB type.

CONFIGURING

An exampleGBez type menu is as follows

Seql Step 1 GBz
LEVEL: 25.000A 60.0Hz
DWELL: 30.0sec

Lim: 0. Ou- 100. OmY
ON FAIL: ABORT SEQ

An exampt GBtype menu is as follows

Seql Step 1 GB
LEVEL: 25.000A 60.0Hz
V CLAMP: 8.0V
RAMP: 1.00sec
DWELL: 30.0sec

Test: RM’S
Lim: 0. Ou-100. OmY
DISCHARGE: FAST

ON FAIL: ABORT SEQ

1 LEVEL Allows the testurrentleve and frequency to be programmed

1 V CLAMPOnly available for th&Btype. Allowghe open circuit voltage limiio be programmed as a

maximumRMS voltagéevel.

0 Theopen circuit voltage limits automatically set t8Vrmsfor the GBz type.
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1 RAMR Only aailable for the GB typeAllows the ramp time period to be programmed either as a time
or rate. ThedJNITkey toggles the selection between these two methddsthe majority of cases a zero
setting should be used.

1 DWELL Allows the dwell time period to be programmed or set to be user terminated (witlSThaRT
button) by pressing th&IMITkey while this setting is selected.

1 Test Only available for th&Btype (theGBez type is alwayset to testthe RM3mpedanc@. Allowsthe
user to definghe impedancemeasurements to be checked against range limitee available selections
areg

0 RMS. Selects that theémpedancecheck is performed on the RNMi8pedancemeasurement.

o INPHS.Selects that thempedancecheck is performed on the iphase i e.,resisance
impedancemeasurement.

0 QUAD. Selects that thempedancecheck is performed on the quadraturee(, reactance
impedancemeasurement.

1 Lim. Allows the uer to define ranges within whicthe selectedimpedancemeasurement is considered a
PASS during the dwell period. The range can be entered in units of impestavaéage the UNITkey
toggles the selectionlhe user may optionally disable the lower lirbiy entering a zero value for it.

o In-Phaseand Quadrature measurementan be of either polaritythe limits are applied to the
measurement without regard to polarity.

1 DISCHARGEDnly available for th&Btype. Allows the user to program whether the discharge period
should use the same timing as the ramp period (AS RAMP), be as fast as possible (FAST) or skipped
(NONE). If NONE is selected but the next step is noGitgpe, then the FAST selectionused when
the sequence is run. In the majority of cases, FAST should be used.

1 ON FAILAllows the user to program the 95x to abort the entire sequence (ABORT SEQ) or only this step
(CONT SEQ) if this step fails any of its checks. A safety relatesl daibuuser abort§TORutton) always
aborts the entire sequence.

' CONNECTING TO THE DUT
SeeTerminals and Wirindor general wiring and safety recommeations.
The 95x requires that the DUT (at least that portion which is being measured) is floating with respect to ground.

When making 4erminal measurements the resistance of the wires, the contact resistance to the DUT, and the
contact resistance witlni the 95x front panel terminals are not included in the result, the only recommendation is
that the SOURCEand SOURGCHwires be of sufficient gage to withstand the user set test current.

When wired as shown below, the actual resistance measured is thalea the innermost connection points to
the DUT i(e., between theSENSEand SENSEonnections).
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95 DUT

SENSE+ SENSE-

|

SOURCE+ SOURCE-

A

\

If there is more than nominally 1.5V peak between the respe@@&JRCEnNd SENSEerminals of the 95x then
the test is failel with a WIRING FAULT conditipthe user must ensure that sufficient wire gage is used for the
SOURCHrires (there is very littleurrent flow in theSENSHires).

If the user needs to make optimum measuremeotsow impedances, particularly S&d &4 GKIFy K FSg6 mnQa
then the following points should be considered

1 The user should be aware that inductive coupling between theecuirftow in theSOURCHires and the
respectiveSENSRires will cause errors in the measurement results. If the wires are longer than a few
feet and/or are tightly coupled then these errors canter Q millidghrisat 60Hz and significantly more
at 400Hz particularly when high test currents are being uséthis effect is not specific to the 95x, it
applies to any high current, low impedance AC measurement.

1 When making verjow-levelmeasurements or when using long lengths of wiring, the iser
recommended tacouple €.9.,use a twisted pair) th&OURCtuires together and/orcouplethe SENSE
wires togetherfor at least the majority of the wire lengthAlternatively, if the usermain A ya |G f Sl &
spacing between each wire and all other wires then these effects are also reduced.

1 Similarly, there will be some inductive coupling between the DUT an&Ei¢Skires if they are not
separated from the DUT sufficiently, to reducestttie SENSRires should not rest oor close tothe DUT
but should be routechominally90° away from the DUfbr at least several inches.

1  The coupling effects described above will almost always yibldterthan-expectedmeasurement. If
i KS dza Pasgeswithitl® dndasurement within the allowable rang@giedancesthen, even if
these are not accounted for, the DUT is guaranteed to have passed thettestabove effects may only
cause a false failure of the test.

Use caution when handling the moections to the DUT after performing a test. If high currents are being used
then the power in the contact resistantetweenthe DUTand the SOURCE wirggrticularly when using clips,
may be highcausing the contacts to become hpat 40Athe powerin 1ImKis 1.6Watts.Similarly the user

should ensure that the connections to the front pas€dURCEerminals are fully securethe user is
recommended to use lugs and not plirgconnectors for currents above 10A.
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The example below shows the connectiaie a DUT to perform BC orAC withstand test on the Line/Neutral line
power input, and a AC Ground Bond test on the chassis of the DUT in the same sequence. If wired in this manner,
then no changes in connections are needed.

95 DUT

Hi gh Vol t

SENSE+‘ ‘RETURN Low Vol t a

SOURCE+

SOURCE

7 LEAD COMPENSATION

Lead Compensation is not usually performed when usingvaglmeasurement since leagsistance is

automatically eliminated. If the DUT is connected imai2 manner €.g9.,separate wires for SOURCE and SENSE,
but they are shorted together before the connection to the DUT) then a Lead Compensation may be performed to
offset the resistance of the common wiring in future runs.

Lead Compensation should be used with cautionftsat errors caused by inductive coupling between the wiring;
the inductive coupling effect is not strictly an offset error as it varies with the DUT resistanceamtance and
the use of Lead Compensation could introduce significant errors.

When perfoming a leaccompensationthe impedancdimits are not enforced, otherwise the test step is executed
normally.

During a lead compensation tt®OURCESENSE-SOURCGENd SENSEvires should be solidly shorted together
at the DUT end, the 95x will then mgae the resistance and reactance and will automatically subtract them from
all future measurements.

For reference, a near perfecttérminal short circuit can be created by connecting the leads to the same short,
straight, length of heavy gage conductorthe orderSOURCESOURGESENSEand thenSENSE This creates
the situation where there is no current flow in tiiEJTbetween the SENSE terminals, so there is no measurable
impedance between them. The effective impedance of this connection idelellv 1uK at line frequencies.

EXAMPLES
Examplel -

It is required to test that a DUT chassis is bondettistgrounding terminal with no more than 2.5V drop at 25Arms
when tested for at least 30 seconds.

This is accomplished in a single step as follgws

Seq1lStep 1 GBez No ramp or discharge, RMS limits, so use GBez
LEVEL: 25.000A 60.0Hz As required
DWELL: 30.0sec As required

Lim: Ou- 2.5000V As required

ON FAIL: ABORT SEQ
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Example2 -

It is required to test that a DUT chassis is bondeitistgrounding terminal with no more than OKlimpedance at
40Arms when tested for at least 30 seconds. The source of the test current must be maintained below 5Vrms at all
times to avoid corrosion breakthrough.

This is accomplished in a single step as follgws

SeqlStepl GB Require a voltag limit, so use GB
LEVEL: 40.000A 60.0Hz As required
V CLAMP: 5.0V As required
DWELL: 30.0sec As required
Test: RMS As required
Lim: 0.0u-100. OmY  Asrequired
DISCHARGE: FAST
ON FAIL: ABORT SEQ
Example &

It is requied to test that dine filter inductor is withint10% ofits 1mH nominainductance and <10firesistance
atboth 1A @ 60Hz antDArms@ 60Hz At 60Hz the reactance of 1mH is given by.R.L = 2*3.1416*60.0*0.001
= 0.3769%, which is a voltage drop of nanally 3.7699V at 10A so is within the capabilities of the 96Ras
been decided to only test the resistance at the 10A level as that test is the most demanding. It is desired to
perform all tests within less than 0.5 second to ensure production throughput.

This is accomplished in three steps as follqws

SeqlS tep1l GB Not testing RMS impedance, so use GB

LEVEL: 1.000A 60.0Hz As required perform the 1A test of inductance first

V CLAMP: 8.0v Not needed, so set to the maximum

DWELL: 0. 1sec No timing requirement, so perform a fast test
Test: QUAD Test the inductance
Lim: 3393m-414. 7mY Asrequired

DISCHARGE: NONE 52y Qi RA&OKI NHS o0S¥2NB8 (KS ySEG GS8aid

ON FAIL: ABORT SEQ

SeqlStep 2 GB Not testing RMS impedance, so use GB

LEVEL: 10.000A 60.0Hz Asrequired

V CLAMP: 8.0V Not needed, so set to the maximum

DWELL: 0. 1sec No timing requirement, so perform a fast test
Test: QUAD Test the inductance
Lim: 3393m-414. 7mY Asrequired

DISCHARGE: NONE 5 2 ydRcharge before the next test, saves test time

ON FAIL: ABORT SEQ

SeqlStep 3 GB Not testing RMS impedance, so use GB

LEVEL: 10.000A 60.0Hz As required

V CLAMP: 8.0V Not needed, so set to the maximum

DWELL: 0. 1sec No timing requiement, so perform a fast test
Test: INPHS Test the resistance
Lim: OOu-10. 00mY Asrequired

DISCHARGE: FAST

ON FAIL: ABORT SEQ
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The total test time is nominally 0.3 seconds, which could be reduced to 0.15 second with ease.

SPECIFIOAONS

Specifications are valid at the 95x terminals for 1 year at ambient temperatures wikirof calibration
temperature (add 5% of accuracy specification per C outsidei®)f Al specifications are relative to the
calibration standards used. Ad# digit to all accuracies for displayed results (results available with enhanced
resolution from interfaces).

 TEST CURRENT SOURCE
The following applat the SOURCE terminals.

TestCurrentRange 0.100 to 40.000Arms
TestCurrent Accuracy <(*0.5%* 0.005A+ 0.005% per Hz above 100Hz) accuracy
Test Current Overshoot <10% (<0.2s ramp time)

<5% (<0.5s ramp time)
<2% (>0.5s ramp time)
Settling to €0.5% of final value in <0.1sec + 2 cycles

TestFrequency 40Hz to 500Hz
<0.1% accuracy
TestWaveform Sinewave, 1.8 1.5 Crest Factor
Compliance (8vrms¢ 0.015V/A)max compliancat test frequencies <75Hz.

For line voltages below 115V linearly reduce the maximum compliance by 1%/V
unless Opt. LOLINE is fitted (there is no reduction for Opt. IEDLIN

Loading 10ohm max impdance(any phase, within compliance limits)
250W maximum load power

VOLTAGMEASUREMEIST
The following apply at the SENSE terminals.
Range OuV to 8.0000Vrms (RMS;phase and quadrature)

Accuracy <(*0.5%z=* 30uV+ 0.5uV*A) accurac
(add 0.005% + 0.05uV*A per Hz above 100Hz)
<+0.005° per Hz phase relative to test current

Cable Compensation <(1% of error)

IMPEDANCE MEASUREMENTS

Accuracy Add Test Current and Voltage Accuracies as percentages
Examples at 50 or 60Hz
0.1ohm at 1A : % + 0.53% = 1.53%
0.1ohm at 10A : 0.55% + 0.5% = 1.05%
0.1lohm at 40A : 0.51% + 0.5% = 1.01%
0.0lohmat 1A : 1% + 0.8% = 1.8%
0.01ohm at 10A : 0.55% + 0.53% = 1.08%
0.01ohm at 40A : 0.51% + 0.51% = 1.02%
Oohm at 1A : 30.5uohm
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Oohm at 10A : 3.5uohm
Oohm at HA : 1.25uohm

 TEST TIMING
Ramp 0.00 to 9999sec
<@ 1%=0.1sect 1 cycle) accuracy
Dwell 0.02 to 9999sec or user terminated
<(*0.05%+ 20msz+ 1 cycle) accuracy
Fast Discharge <(20ms + 1 cycle)

GROUND LEAKAGE TESTING (DCI AND ACI)
These types armtended for testing that a product does not exceed ground leakage requirements, usually of
safety standards.

Both types are similar, the difference being that the DCI type tests for DC ground leakage current while the ACI
type tests for AC ground leakagerrent.

VACTIONS WHILE RUNNING

During the test step the 95x measures the ground leakage current and checks that the result is within the user set
range. The 95x also measures the voltage orHlWéerminal relative to ground and makes the result of this
measurement available to the user, if not required then this can be ignored.

Optionally, the user can alstetectarc currents and fail the DUT if they are found over the user set limit.

The user can set for there to be a delay at the beginning of the test step before the liméafareedon the
ground leakage current measurement.

CONFIGURING

An example DCI menu is as follogvs

SeqlStep 1 DCI
TIME: 25.0sec
Delay: 0.05 sec
Lim: On - 35.00mA

ARC DETECT:4us 10mA
ON FAIL: ABORT SEQ

An example ACI menu is as follogvs

Seql Step 1 ACI
TIME: 25.0sec

Delay:  0.05sec

Lim: On - 35.00mA
ARC DETECT:4us 10mA
ON FAIL: ABORT SEQ

TIME Allows the user tonpgram the total test time.
91 Delay. Allows the user to set a delay time before which the limits are not enforced.

1 Lim. Allows the user to set a minimum and maximum limit for the ground leakage current beyond which
the DUT will be failed.
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1 ARC DETECHRAIlons the user to program arc detection during this step. Both the time and current level
can be independently programmed. ARC detection can also be disabled by setting the leftmost (time)
setting to OFF.

0 The 95x can be configured to not fail a test stdpen arcing is detected. This is configured by
the ARC setting in the CNEGEST sutnenu.

1 ON FAIL This allows the user to program the 95x to abort the entire sequence (ABORT SEQ) or only this
step (CONT SEQ) if this step fails any of its checkSeti sdated failure or a user aborS{T ORutton)
always aborts the entire sequence.

CONNECTING TO THE DUT
The 95x measures the current flowing into tRETURNerminal to the 95x ground during these tests.
TheRETURNerminal of the 95x provides a safety ground to the DUT during these types.

NOTE; since the 95x does not control the source of power to the DUT, there is no automatic shutdown if an
excessive current flows. The 95x contains avoliage(<30V) MOV typerotection device from th(RETURN

terminal to its chassis ground if excessive current flows, but the user should take additional measures to protect
the system from high current flows in the event of a DUT failure.

95 DUT

© O
OO
© O

The example above shows a typical DUT ground leakage connection between the DUT and the 95x. The DUT line
and neutral connections would normally be connected to a line and neutral line power source. The 95x is used to
check thatthe DUT does not have excessive ground leakage using the ACI type test step.

For this type ofesting, it is often also required to test the ground leakage of several exposed portions of the DUT
as well as the ground connection of the DUT. In thezsesthe same connection to the 95x would be used, but
the connection to the DUT would be to each required test point on the DUT.

This type of testing is often used for testing that the patient connections of a medical device meet ground leakage
safety standads. In theseasesthe DUT would be connected normally, either with or withdetpower ground
connection as required by the standard, and each patient connection would be tEstgcbund leakage by

connecting it to the 95x RETURN terminal.

LEAD COMPENSATION

Lead Compensation is not usually performed on these types. If needed| ¢aehCompensation can be used to
reduce the effects of external leakage current.

When performing leadompensationthe ground leakage current limits are not enforced, otherwise the test step
is executed normally.
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During a lead compensation tiRETURNMire should not be connected to the DUT.

EXAMPLES
Exampléel -

It is required to test that a DUT ground leakage from its chassis is less than 5mArms when line powered. The DC
leakage current is not required to be tested.

It is assumed that the connectionriszade prior to the start of the test.

This is accomplished in a single step as follgws

Seql Step 1 ACI AC RMS leakage required, so use ACI
TIME: 0.10 sec No timing requirement, so perform quickly
Delay: 0.0 Osec Already connected, so no &y needed
Lim: On -5.000 mA Per the requirement
ARC DETECT:OFF Not required so disabled
ON FAIL: ABORT SEQ
Example2 -

The same requirement as in example 1 but both AC and DC leakage currents are to be tested.

This is accomplished in two stepsfalows ¢

Seql Step 1 ACI AC RMS leakage required, so use ACI
TIME: 0.10 sec No timing requirement, so perform quickly
Delay: 0.0 Osec Already connected, so no delay needed

Lim: On -5.000 mA Per the requirement

ARC DETECT:OFF Not required so disabled

ON FAIL: ABORT SEQ

SeqlStep 2 DCI DC leakage required, so use DCI

TIME: 0.10 sec No timing requirement, so perform quickly
Delay: 0.0 Osec Already connected, so no delay needed
Lim: On -5.000 mA Per therequirement

ARC DETECT:OFF Not required so disabled

ON FAIL: ABORT SEQ

Examples3 -

It is required to test that a medical device patient connection has less than 50uArms ground leakage. The test is to
be performed over a 10 second period to ensure taay periodic current is detected.

This is accomplished in a single step as follows

Seq 1l Step 1 ACI AC RMS leakage required, so use ACI
TIME: 10.0 sec Per the timing requirement
Delay: 0.0 Osec Already connected, so no delay needed
Lim: On-50.00u A Per the requirement
ARC DETECT:OFF Not required so disabled
ON FAIL: ABORT SEQ
Exampled -

It is required to test the leakage current of material sample over a range of voltages. This is to be performed
manually, using an external soureévoltage. This could be a DC or AC test, for this example DC is used.
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The external voltage source is connected to one end of the material sampletsxitmmon terminal grounded,
and the 95x RETURN terminal is connected to the other end of the @mladample.

If the voltage being used is within the measurement capability of the 95x, then the output of the external voltage
source could also be connected to the HV terminal of the 95x, in which case the 95x display would also show the
actual applied vaage to the material sample.

A single step is used as follows

SeqlStep 1 DCI DC leakage required, so use DCI
TIME: user sec Use manual timing, press the START button when finished
Delay: 0.0 Osec Already connected, so no delageded
Lim: On -5.000 mA Set wide limit, the user will manually check the results
ARC DETECT:OFF Not required so disabled

ON FAIL: ABORT SEQ

SPECIFICATIONS

Specifications are valid at the 95x terminals for 1 year at ambient temperatures wiRirofcalibration

temperature (add 5% of accuracy specification per C outsideig)f Al specifications are relative to the

calibration standards used. Add % digit to all accuracies for displayed results (results available with enhanced
resolution from inerfaces).

HV VOLTAGE MEASUREMENTS

DCVoltage Range 951i,952j956i: 0.0to +/-8000V
953i,954i,955i : @to +/-11000V
Option HS®r HS: 0.0 to +£5000V

AC Voltage Range 951-4i,956i: 0.0to 6000Mms
955i : 00to 10000Mms
Option HS®r HSL: 0.0 to 4000Vrms

DC Accuracy <*0.25%*0.5V)
AC Accuracy <(*0.5%:+ 0.5V+0.01% per Hz above 100Hz)
Input Impedance Nominally 200NK

RETURN CURRENT MEASUREMENTS

Current Range 0.0nA to 200mA (DC or ACrms)
DCCurrent Accuracy <(*0.25%+ 0.5nA)
ACCurrent Accuracy <(*0.5%+ 20nA+ 0.005% per Hz above 100Hz)
Input Impedance <150uA : Nominally 5K
>150uA : Nominally 7K
Arc Current 1 to 30mArms (50KHEMHz bandwidth)

<(*10%=* 1mA) accuracy at 1MHz
4us, 10us, 15us, 20us, 30us or 40us measuremendgberi

Cable Compensation <(* 1% of error)
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 TEST TIMING
Test 0.02to 9999sec or user terminated
<(* 0.05%* 100ms) accuracy
Delay 0.00 to 9999sec

<(*0.05%* 100ms) accuracy

SWITCH UNIT CONTROL (SWITCH)

This type is used to control one or more external Swietrix Units (eithetVitrek 948 or 964 units).

NOTE; to be able to define or edit a SWITCH test step the 95x must already be configured to control one or more
switch matrix units seeControlling External Switch Matrix Units

ACTIONS WHILE RUNNING
The external switch matrix units are controlled by the 95x in three periods as fajlows

1. Preswitch Period During thigeriod,the 95x checks for the presence of each configured switch matrix
unit and also delays for at least the user set-pwégtch delay period. If a configured switch matrix unit
fails to bedetected,then the sequencés aborted. As soon as all units have been detected and the
minimum delay has expired, the switch command period is started.

2. Switch Command PeriadDuring this period all configured switch matrix units have their relays
commanded into the user satates. As soon as this is completed the pasitch period is started.

3. Postswitch Period The 95x stays in this period until the user set gmgitch delay has expired. This
period allows for relay and wiring settling after changing the relay stafsssoon as the delay has
expired the next test step in the test sequence is started.

[CONFIGURING

An example SWITCH type menu is as follpws

Seq1lStepl SWITCH
PRE DELAY: 0.00sec
POST DELAY: 0.25sec
#1: 0000000000000000

1 PREDELAY Allows the preswitch delay to be specified.

1 POSTDELAY Allows the posswitch delay to be specified. When controllinyirek 948 this should be
set to a minimum of 0.@sec, for aVitrek 964 this can be set to zero if there are negligible wiring settling
requirements.

1 #1. Allows the user to specify, using a hexadecimal code, the required relay states for switch matrix unit
#1. If configured for more than one switch matrix unit, there are further menu lines added for each
additional switch matrix unit. If configuredrfa Vitrek948 then this menu line has 14 characters, for a
Vitrek 964t has 16 characters. The hexadecimal code sets a binary code defining the required states of
relays #64 through 1 (for a 964) or #56 through 1 (for a 948) idetA I K i 20ONFAS/NIW KIA aWMO2 RS
indicates that the relay is to be in the ON state. See the relevant switch matrix manual for further details
regarding setting these codes. The user should ensure that the state of any relay which is not actually
fitted in the switchmatie dzy Al A& WnQo
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NOTE; the 95x does not change the states of switch matrix units unless commanded to do so by a SWITCH test
step. Itis recommended to finish a test sequence using switch matrix units with a SWITCH type stethsetting
NBflea (206%ad afuazhS F2NJ GKS dza SNE Qfodallislgyy TAO daeadsSy o3¢

EXAMPLE

Example &

The user wishes to set a sinylgrek 964 to engage (ON) relays #1, 28 and 47; all other relays are to be disengaged
(OFF).

Since &/itrek 964 is being used, no delays are needed.

The 64bit code for the required state is (splitting the binary into groups of 8 bits for easier viewing)

000000 0000000a.00000000000000000010000000000000000000000000001

In hexadecimal this is 00 00 80 00 10 00 00 01 (keeping the same grouping as above)

The SWITCH step is configuredcas

SeqlStep 1l SWITCH
PRE DELAY: 0.00sec
POSTF DELAY: 0.00sec
#1. 000 0800010000001

Example2 -

This is the same as examplaldove butusing aVitrek 948.

Since &/itrek948 is being used, a 0.25sec pestitch delay is needed.

The 56bit code for the required state is (splitting the binary into groups of 8 bits for eas@ing)¢
00000000100000000000000000010000000000000000000000000001

In hexadecimal this is 00 80 00 10 00 00 01 (keeping the same grouping as above)

The SWITCH step is configured;as

Seql Step 1 SWITCH
PRE DELAY: 0.00sec
POSTF DELAY: 0.25sec
#1: 00800010000001

SPECIFICATIONS

Pre or PostSwitch Delay 0.00 to 9999sec
< 0.05%* 20ms) accuracy

TEST SEQUENCE TIMING CONTROL (PAUSE AND HOLD)

The PAUSE type is generally used when thenesedsto have a fixed delay inserted into a test sequence to allow
for wiring or DUT settling between two test steps.

The HOLD type is generally used when the user neeldave some user interaction to occur prior to continuing
the test sequenceA timeout isprovided which, if it occurs, will abort the entire sequentcéaé user does not
provide user interactiond.g.,pressing theSTARDutton, asserting the DIO interface START signal, or sending the
interface CONT command).

CONFIGURING
An example PAUSE ymenu is as follows
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Seql Step 1 PAUSE
TIME: 0.00sec

1 TIME Allows the user to set the desired pause time. Any value between 0.00 and 9999 seconds may be
entered.
An example HOLD type menu is as follqws

SeqlStep 1l HOLD
TIMEOUT: 30.0 sec

1 TIMEOUT Allows the user to set the desired hold timeout. Any value between 0.00 ar@lsg29nds
YIed 06S SYyiSNBRO® {SGGAYy3a I TSN @FftdzS RAalOf
interaction to occur.

w
Q)¢
(et
A
(0]

EXAMPLES
Example
Theuser wishes to program a 1 second pause into a test sequence to allow for wiring settling between two steps.

A PAUSE step is configuredcas

SeqlStep 28 PAUSE
TIME: 1.00sec

Example2 -

The user wishes to program a step to have skgquence wait for user interaction before proceeding. This will be
used to allow the user to manually alter the DUT wiring. It is desired to timeout the sequence if the user does not
respond within 1 minute.

A HOLD step is configured@s

SeqlStep 28 HOLD
TIME: 60.0sec

SPECIFICATIONS

Delay or Timeout 0.00 to 9999sec
<(* 0.05%* 20ms) accuracy
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SECTION @ CONNECTING AND CONFIGURING INTERFACI

The 95x contains several interfaces, some of which are options. This section describesbhofigtoe and
connect to each interface. Each description of menus only includes the settings pertinent to the section being
described.

For the DIO interfaceseeSECTION @DIO INTERFACE

For programming information using an interface to control the 88gSECTION 1IPROGRAMMING VIA AN
INTERFACE

NOTE; The user is recommended to disable all unused interfaces to avoid interference affects.

.
Dt L. 9¢I19WE twLbe¢Ow
/hbb9/ /hbb9/ J hbb9/

5Lh H O
| hbb9/ [/ hbb9/ [/ hbbo/

LOCAL AND REMOTE OPERATION

When the 95x receives a command from an enabled interface the front [RERIOTEndicator isilluminated,and

the user may not use the front panel menus. To attempt to return the 95x into the local state the user should
press theCNFGkey on the 95x frohpanel. If the 95x has been enabled to return to the local state by the
controllinginterface,then the REMOTEndicator willextinguish,and a message is displayed on the 95x front panel.

CONTROLLING EXTERNAL SWITCH MATRIX UNITS

The 95x can be configuttdo control oneVitrek 948i or up to 4/itrek 964i Switch Matrix units.

NOTE; the 95x must be configured to control an external Switch Matrix unit before a test sequence can be
created which contains steps to control it.

CONFIGURATION

1 Ensure that the diglay indicates that the 95x is in the base menu stage, the display shows the date
and time. Inecessarypress theSTOmutton to abort a menu and return to the base menu state.

1 Press theCNFey.

1 The display nhow shows the main configuration mesiugxample of which is
TESTE
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PRI NTOUTEé
SYSTEMé

I NTERFACESEé

DI GI TAL I/ O¢é

BUI LDé

SET TO DEFAULTSEé
LOCK PASSWORD:000000
RELOCKE

1 Using the Left Arrow or Right Arrow keys as needed, change the selection point to the INTERFACES line.
Press theENTERey.

1 The95x now displays the base interfaces configuration settings menu, an example of which is

RS232 BAUD: 115200
SWITCH: NONE
DISABLE USB: NO
DISABLE GPIB: NO
DISABLE ENET: NO
ETHERNETEé
GPIB ADDR: 2
1 The user may navigathis submenu and change the displayed settings as required. The settings
affecting controlling external switch matrix units are

0 RS232 BAUDThis setting is only used when controlling an external 964i Switch Matrix unit via
the RS232 interface. Itsttiag should match the baud rate setting in the attached 964i.

o0 SWITCH This allows the user to select the method by which external switch matrix units are
interfaced to the 95x. The available selectionsare

A NONE No switch matrix units areontrolled by the 95x.

A 948 (SERIALA singlevitrek 948i Switch Matrix unit is being controlled by the 95x via
the RS232 serial interface. The RS232 BAUD setting is ignored if this is selected.

A 964 (SERIALA singleVitrek 964i Switch Matrix unit is beg) controlled by the 95x via
the RS232 serial interface.

A 964 (VICLX]L A singleVitrek 964i Switch Matrix unit is being controlled by the 95x via
the VICL interface. The 964i must be configured for VICL and set to address 1.

A 964 (VICLx2 TwoVitrek 964i Switch Matrix units are being controlled by the 95x via the
+L/ [ AYyGSNFI OSo lftf dhpcnAQad Ydzad 6S O2y TA3Idz

A 964 (VICLx] ThreeVitrek964i Switch Matrix units are being controlled by the 95x via
the VICL interface. fAf cdcnAQa YdzAG 0SS O2y FAIdzNBR F2NJ =L

3.

A 964 (VICLx} FourVitrek 964i Switch Matrix units are being controlled by the 95x via
GKS L/ [ AYyOGSNFI OSo lff dpecnAQad Ydzald 6S 02y
and 4.

1 When finished, press thEXITkey to exit this submenu, and then pres&XITagain (if no additional
configuring is to be performed) to exit the main configuration menu and save the settings. QNKETE
settings are not active until all menus have beeneskit
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CONNECTIONS

Refers to the instructions received with the specific Switch Matrix unit(s) for details regarding connecting the
terminals of the 95x to those of the Switch Matrix Units.

' RS232 INTERFACE

- Using a RS232 cable suppliedvilyek, connect the B232 port on the 95x rear panel to the RS232 (Serial) port of
the Vitrek948i or 964i. The user may supply their own cable, in which case it shouldheafémalefemale
null modem cable capable of full handshake 115200baud operation.

Nen

Using a VICcable supplied byitrek, connect the VICE.OUT port on the 95x to Yitrek 964i VICK; IN port. If
using more than one 964i, then connect each additiofitiek964i VICKKL b L2 NI (G2 GKS ¢INBSOSRAY 3
h! ¢ LI2NI® ¢ KS ¢ ovired Ddgethé? i any 8pécifio/oiSr Whed @singdti& VICL interface.

CONTROLLING THEX®BY THE RS232 INTERFACE

NOTE; the RS232 interface can only be used for a single purpose, it cannot be used for both controlling an
external Switch Matrix unit and cortlling the 95x.

SPECIFICATIONS

Baud Rate 9600, 19200, 57600 or 115200

Handshake Bidirectional, hardware (RTS/CTS)

Data Bits 8

Parity None

Start/Stop Bits 1

Connector 9-pin Male Dsub

Interface Pinout Type DTE (same as PC computer)

Cable required 9-wire femalefemale null modem cable, fully wired
Cable Length <50ft (per standard)

CONFIGURATION

1 Ensure that the display indicates that the 95x is in the base menu s&tghe display shows the date
and time. lihecessarypress theSTORutton to abort a menu and return to the base menu state.

1 Press theCNFCkey.

The display nhow shows the main configuration menu, an example of which is
TESTE

PRI NTOUTEéé

SYSTEMé

| NTERFACESé

DI GI TAL 1/ Oé

BUI LDé

SET TO DEFAULTSEé

LOCK PASSWORD:000000

RELOCKE

1 Usingthe Left Arrow or Right Arrow keys as needed, change the selection point to the INTERFACES line.
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1 Press theENTERey.

1 The 95x now displays the base interfaces configuration settings menu, an example of which is

RS232 BAUD: 115200
SWITCH: NONE
DISABLE USB: NO
DISABLE GPIB: NO
DISABLE ENET: NO
ETHERNETEé
GPIB ADDR: 2
1 The user may navigate this sofenu and change the displayed settings as required. The settings

affecting using the RS232 to control the 95x are
0 RS232 BAUDTHhs setting must match the baud rate setting of the attached computer.

1 When finished, press thEXITkey to exit this submenu, and then presEXITagain (if no additional
configuring is to be performed) to exit the main configuration menu and save thimgett NOTE the
settings are not active until all menus have been exited.

CONNECTIONS

Using a RS232 cable suppliedMityek, connect the RS232 port on the 95x rear panel to the RS232 (Serial) port of

a computer. The user may supply their own cableyhiich case it should be aWire femalefemale null modem
cable capable of full handshake 115200baud operation.

CONTROLLING THEX®Y THE GPIB INTERFACE

CONFIGURATION

1 Ensure that the display indicates that the 95x is in the base menu s&tghe display shows the date
and time. Ihecessarypress theSTOmutton to abort a menu and return to the base menu state.

1 Press theCNFCkey.

1 The display now shows the mainnfiguration menu, an example of whichgis
TESTE
PRI NTOUTé
SYSTEMEé
| NTERFACESEé
DI GI TAL 1/ O¢é
BUI LDé
SET TO DEFAULTSE
LOCK PASSWORD:000000
RELOCKE

1 Using the Left Arrow or Right Arrow keys as needed, change the selection point to the INTERFACES line.

Presgshe ENTERey.

1 The 95x now displays the base interfaces configuration settings menu, an example of which is

RS232 BAUD: 115200
SWITCH: NONE
DISABLE USB: NO
DISABLE GPIB: NO
DISABLE ENET: NO
ETHERNETE€
GPIB ADDR: 2
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1 The user ray navigate this sulmenu and change the displayed settings as required. The settings
affecting using the RS232 to control the 95x are

o DISABLE GPIB his must be set to NO to enable the GPIB interface in the 95x.

0 GPIB ADDRThis must be set to a chasaddress for the 95x on the GPIB bus. Addresses in the
range 1 through 29 may be used if there is no other device on the bus at that address. Software
in the computer will need to be set to match this address in order for it to communicate with the
95x.

1 When finished, press thEXITkey to exit this submenu, and then presEXITagain (if no additional
configuring is to be performed) to exit the main configuration menu and save the settings.

CONNECTIONS

Using a standard GPIB cable connect the GPIB pditte95x rear panel to the GPIB port of a computer. It is
recommended to use a high quality, shielded GPIB cable. Cables may be purchaséitréiom

CONTROLLING THEX3Y THE ETHERNET INTERFACE

SPECIFICATIONS

Speed 10baseT or 100baseTX, atgelected

Duplex Half or fultduplex, auteselected

MDI/MDIX Auto-selected

Protocols ICMP, ARP, DHCP, TCP/IP (IPv4 only)

TCP Port 10733

Remote Connections Only one remote connection is allowed at any given time
Connector RJ45

Cable required CATS or CAT5e, UTPSIP

Cable Length <100m (per standard)

CONFIGURATION

Prior to configuring the 95x or connecting the 95x to a network, the user must have knowledge of certain aspects
of the networkc

1 The user must ascertain if the network uses DHCP or not for allocatiénaofdresses.

1 If the network does not use DHCP for allocation of IP addresses, then the user must choose a suitable
unused IP address within the local network subnet, the subnet mask of the local network, and the
gateway IP address to additional networks.

1 Some networks which use DHCP allocation of IP addresses limit the allocation of addresses to known
devices by means of a list of known MAC addresses. In this case the user must ascertain the MAC address
of the 95x and correctly configure the DHCP serviar o connecting the 95x to the local network.

Configure the Ethernet Interface of the 95x as follews

1 Ensure that the display indicates that the 95x is in the base menu st&tghe display shows the date
and time. Ifnecessarypress theSTOMutton to abort a menu and return to the base menu state.

1 Press theCNFey.
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1 The display now shows the main configuration menu, an example of which is
TESTE
PRI NTOUTEé
SYSTEMé
| NTERFACESEé
DI GI TAL |/ Oé
BUI LDé
SET TO DEFAULTSEé
LOCK PASSWORD:000000
REL OCKE

1 Using the Left Arrow or Right Arrow keys as needed, change the selection point to the INTERFACES line.
Press theENTERey.

1 The 95x now displays the base interfaces configuration settings menu, an example of which is

RS232 BAUD: 115200
SWITCH: NONE
DISABLE USB: NO
DISABLE GPIB: NO
DISABLE ENET: NO
ETHERNETEé
GPIB ADDR: 2
1 The user may navigate this sufenu and change the displayed settings as required. The settings
affecting using the RS232 to control the 95x are

o DISABLENET This must be set to NO to enable the Ethernet interface in the 95x.

o ETHERNKT ¢ KAa aStSOdGAz2y A amenufoScorfigiingithe Etlierdey & (2 G KS
interface. The user should navigate to select this menu line and pres&ti€aRey.

1 TheEthernet submenu allows the user to configure the 95x for the local network. An example of this
sub-menu is as followsg

1 USE DHCP: YES
IP: 000.000.000.000
SNET:000.000.000.000

GTWwWY:000.000.000.000
MAC: 1234567890AB

1 The user may navigate thigtsmenu and change the displayed settings as required. The settings are

0 USE DHCPAIllows the user to configure the 95x to use DHCP for IP address allocation (YES) or
not (NO).

o IP. If using DHCP, this shows the IP address which the 95x has beereallofatot using DHCP
this allows the user to enter an IP address for the 95x on the local network.

o0 SNETIf using DHCP, this shows the IP subnet mask which the 95x has been given. If not using
DHCP this allows the user to enter the subnet mask for the local network.

o GTWY If using DHCP, this shows the IP of the gateway to additional networks which tha®5x
been given. If not using DHCP this allows the user to enter the IP address of the gateway.

o MAC This is not editable and shows the MAC address of the 95x. This may be needed to
configure the local network to allow connection of the 95x to it. Imstmetworks this is not
needed.
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When finished, press thEXITkey to exit this submenu, and then presEXITagain (if no additional
configuring is to be performed) to exit the main configuration menu and save the settings. QNETE
settings are not aéve until all menus have been exited.

If using DHCP the user shouldamter the ETHERNET configuration-stdnu and note the IP address
allocated to the 95x. This will be needed to configure the TCP/IP client software used to communicate
with the 95x.

CONNECTIONS

The 95x connects to the local network using a standard CATS5 or CAT5e Ethernet cable and RJ45 connector.

When initially connected to the network the 95x display shows a message for 2 seconds detailing the actual speed
and duplex used for the comtion.

PRINTING FROM THEXBSING THE USB INTERFACE

[ SPECIFICATIONS

Printer Class t NAYGSNI Ydzad o6S | at NAYGSNE ! {. /flaa RS
Printer Language PJL/PCL (HP)

USB Speed Full Speed

Hub Not supported

Many printers meet the requirements abowditrek has testel the 95x with the HP OfficeJet Pro 8000 Series and
the HP LaserJet 2420he 95x is generally not compatible with mugtirpose printersé.g.,a !-ib-i y Sé¢ G e LISa o @

CONNECTING

The printer should be connected to the 95x USB Host port using a standaichbl8®f any suitable lengthlhe
printer must be directly connected to the 95x, a hub must not be used.

When the printer is initially plugged in to the 95x, or when the printer is initially powered (for some printers) the
95x displays an informative megse for 2 seconds detailing the status of the printer connection.

The user may also view the status of the connection to the printer at any time by using the following progedure

il

Ensure that the display indicates that the 95x is in the base menu s&teghe display shows the date
and time. lhecessarypress theSTORutton to abort a menu and return to the base menu state.

Press theCNFCGkey.

The display now shows the main configuration menu, an example of which is
TESTE

PRI NTOUTEé

SYSTEMEé

| NTERFACESEé

DI GI TAL 1/ O¢

BUI LD¢é

SET TO DEFAULTSE

LOCK PASSWORD:000000

RELOCKE

Using the Left Arrow or Right Arrow keys as needed, change the selection point to the PRINTOUT line.
Press theENTERey.
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1 The display now shows the test report printazgnfiguration menu. An example of the test report
printout configuration menu is as follows
STATUS: ATTACHED
HEADING:
AUTO TEST REPORT: NO
TEST DETAIL: NORMAL
SERIAL #: NO

A The STATUS line shows the status of the present connection toitiierprSee later in this document
regarding the remainder of thisienu.

A When finished, press thEXITkey to exit this submenu, and then presEXITagain (if no additional
configuring is to be performed) to exit the main configuration menu and saveettiags.

PRINTING

While printing the display of the 95x shows the progress and any errors which@ccur

1

f
f

PRINTING. This is displayed while the printout is being performed. The user may p&ESHkbetton
on the 95x front panel to abort a printout.

PRIN'ER DISCONNECTED. Indicates that the USB cable became disconnected.

PRINTER USB BUS ERROR. Indicates that an unrecoverable USB bus error occurred. The 95x automatically
reinitializes the USB bus after this, but the printout is aborted. This is typ@alsed by severe
interference on the USB cable.

PRINTER TIMEOUT. This occurs after a printout is suspended by the printer for over 10 minutes.
PRINT ABORTED. This occurs when the user aborts a printout using the fro&XTiaierltton.

CONFIGURATIORINTOUT

This is commanded by pressing tARINTkey while the 95x is in the base menu state.(displaying the date and
time). The printout contains a complete listing of all the configuration settings and the build state of the unit.

TEST SEQUENCENIRIUT

This is commanded by pressing tRRINTkey while the user is selecting a test sequence usingtleECdey. The
printout contains a full listing of all the settings for each defined step in the selected test sequence.

éTEST RESULTS REPORT PRINTOUT

SeePrinting a Test Results Report
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SECTION § DIO INTERFACE

Using the 95x Digital Input & Output (DIO) interface the user may perforns@npination of the following;

1 Control the 95x using a PLC type deystarting, stopping, selectingsequenceand determining the
pass/fail status

1 Control the 95x using external start and/or stop switches
1 Abort a test sequence when a safety interloglopened

1 Allow the 95x to illuminate external safety indicators

CONNECTOR AND PINOUT

|{.
DtL. 9¢I19WE twLbe¢Ow
/hbb9/ /hbb9/ J hbb9/

5Lh H O
| hbb9/ [/ hbb9/ [/ hbbo/

The DIO signals are available at the reamel of the 95xn the 15LIA Y 02y y SOG2NJ ARSs i A FASR
shown the photograph aboveThe 95x connector is a standard twawv 15-pin female Dsultonnector;any
suitable male mating connector may be used.

The diagram below shows the pin loitats within the connector as viewed from the rear panel of the 95x.

Pin 8 Pin 1
e o 09 00 ~
e o 0 0 0 .'
Pin 15 Pin 9
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The following tablecontainsa description ofthe signalon each pin in the connectoiEachinput and outputsignal
can be configured as thactive level being low or high, or each input may be disabled.

Pin 1 +12VDC Internal +12VDC power sourdaternallyfused 100mAselfresetting
Pin 2 HVPRESENT Output tA{;c;ItJr\]/i?];:/genever an unsafe voltage or current is present on the 95x

CommonReference signal for all digital inputs and outputs (Digital
Ground internally connected to the 95x chassis ground

Starts a test sequee when transitions inactive to active. This may alg
be used to continue a test sequence when it is waiting for user
interaction €.g.,in a HOLD step, or programmed for a user terminateq
test step).If the SEQUENCE input signals are not used to select
sequence, then a sequence must have been already manually select
the front panel.

If the 95x is waiting for the front panel START button to be pressed w
running a test sequence€., waiting for user interaction) then an
inactive to active transition of the START signal will also continue the
sequence.

Aborts a test sequence when active. This signaphiasity over the
START signalisabling itwhile ABORT is &ive.

Pin 6 INTERLOCK| Input Aborts a test sequence (high voltagecurrentsteps only) when inactive
Initiates a Test Results Printout

Pin 3 COMMON

Pin 4 START Input

Pin 5 ABORT Input

Pin 7 PRINT Input Note ¢ as of v2.@ firmware, this capability has not been implemented
the 95x
Pin 8 SEQUENCE
Pin 9 SEQUENCE ¢tKS&s é.?\fly'ffé I NB E)ffé dza SR |
- Input which starts a sequence; they are ignored at all other tinteguence#
Pin 10 SEQUENCE 0 through 15 is selected and run according to the state of these signg
Pin 11 | SEQUENCE
Pin 12 PASS Output | Active after the end of a sequence if passed
Pin 13 | FAIL Output | Active after the end of a sequence if failed

Pin 14 | TESTING Output | Active while running a sequence

Pin 15 DWELL Output | Active during the dwell period of a measurement type of test

CONFIGURING

The DIO interface may be configured from the front panel by using the DIGITAL {/esulonf the CNFG menu as
follows ¢

1 Ensure that the display indicates that the 95x is in the base menu st&tghe display shows the date
and time. Inecessarypress theSTORutton to abort a menu and return to the base menu state.

1 Press theCNFey.

1 The display nhow shows the matonfiguration menu, an example of whichgis
TESTE
PRI NTOUTEé
SYSTEMé
| NTERFACESé
DI GI TAL 1/ Oé
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BUI LDé

SET TO DEFAULTSEé
LOCK PASSWORD:000000
RELOCKE

1 Using the Left Arrow or Right Arrow keys as needed, change the selection point to the DIGITAL I/O line.
Presgshe ENTERey.

1 The display now shows the Digital I/O configuration menu. An example of the Digital I/O configuration
menu is as follows
START: IGNORE
ABORT: IGNORE
INTERLOCK: IGNORE
PRINT: IGNORE
SEQUENCE: IGNORE
PASS: A CTIVE LO
FAIL:  ACTIVE LO
TESTING: ACTIVE HI
DWELL: ACTIVE HI
HV: ACTIVE HI

A The user may navigate this sutenu and change the displayed settings as required.

0 STARJTABORTINTERLOCRRINTand SEQUENCH hese allow the user to select wher the
respective digital input is to be ignored, active low or active high.

A If either the INTERLOCK signal is enabled and set for active low, or the ABORT signal is
enabled and set for active high, then the 95x will be prevented from running any test
sequence if the DIO signals are removedy(,the cable is unplugged). If this is not
intended, then these signals should be used with the opposite polastydctive high
for INTERLOCK and active low for ABORT).

A CAUTION changing the active level tie START signal may cause the 95x to detect a
change in the START signal from the inactive to the active gtafeif(the signal is high
and the configuration is changed from active low to active high)is may cause a
previously selectedequence to be run and high voltages to become present on the 95x
terminals. The user should ensure that no sequence is selected and that the START
signal will end up being in the inactive state when changing the polarity of the START
signal.

0 PASSFAIL TESTIN®WELlandHV. These allow the user to select whether the respective
digital output is to be active low or active high.

A When finished, press thEXITkey to exit this subnenu, and then presEXITagain (if no additional
configuring is to bgerformed) to exit the main configuration menu and save the settingse settings
are not used until they are saved.

SIGNAL LEVELS

Each input signal has the following characteristics
1 Eachis referenced to the COMMON signal, which is internally cagthexthe 95x chassis ground.

1 The maximum input level guaranteed to be recognized as a low level is +1V, the minimum guaranteed to
be recognized as a high level is +2.3V
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1 Each has an internal pulp resistor of nominally 1.8Kto an internal 4V level anid protected to 5V.
1 Each has a nominally 10nF capacitance to the COMMON signal.

1 Each can be directly interfaced to a contact closure or a TTL, CMOS or LVCMOS logitf soelioput is
to beactivelydriven from a higher voltage logic sigiaan 5V(e.g.,12V) thenone of the following should
be usedg

1 A suitable value series resistarsteouldbe placed in each input signal line to limit the current in the
5V protection to a maximum 0OmA (for 12V logic signals the recommended series resistance is
390K). The maximum series resistance value allowable is nomB@0ito achieve the guaranteed
low voltage level.

1 A diodeshouldbe placed in series with the signal withanode connected towards the 95x
connector. This will effectively change the higiitage digital signal to a contact closure type, only
being able to pull the 95x input to the low state and relying on the 95x internalipulésistor to
select the high state.

1 A suitable logic level translation circuit should be employed between ijie Voltage logic and the
95x.

1 Anisolation circuit must be employed between the high voltage logic signal and the 95x input.
Each output signal has the following characteristics

1 Each has an opedrain drive with>12V withstand an@500mA sinlkcapability(<1.3Kimpedance)with a
pull-up resistor of nominally 2.2Kto an internal 5V level.

1 Eachis internally clamped to nominall§M(14V minimum)yo may be used to directly drive a relay.
When using a digital output to drive a 12V relay coilngli¢ator the user should consider that each
output has a nominally 3.2mA current flow into the 95x when the output is in the off state at +12V. The
user must ensure that this current is insufficient to operate the relay or indicator. If this current is not
acceptable then the signal must be buffered by a suitable dregr,a NPN transistor, fdhannel
MOSFET, buffer IC, anisolation device.

SIGNAL ISOLATION

When operating the 95x in adverse environments having a large amount of ground noise, othe!85x is being

at veryhightest voltage levels, it is recommended to provide isolation between the 95x DIO signals and the
remote device if that is also grounded or has significant capacitance to ground. This avoids transient ground
voltages during DUBreakdown from causing improper operation of the interface. The user should consider using
relays (mechanical or solid state) or logic type optical couplers to provide the isolation. In extreme conditions, the
user may need to take steps to ensure thia¢re is minimum capacitance across the isolation barrier formed by
these components and also that they are specified for the high voltage transients which could, @dsur
recommended that isolation devices with a capacitance of <20pF and a voltdgtanitl capability of >2.5KVpk

be used.

SIGNALTIMING

In this section there are several references to signals needing to be active or inactive for minimum periods of time.
The time shown is the minimum guaranteed time for the action described to otaes less than shown may
also function correctly but they are not guaranteed to be reliable.
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STARTING WITH THE START SIGNAL

The following timing constraints on tHalOsignals must be observed when starting a test sequersieg the
START signal

1 The TESTING output signal from the 95x must have been inactive for >5ms before a sequence may be
started.

1 If enabled, the ABORT signal must be inactive for >5ms b#feriaective to active transition of the
START signal.

1 The START signal must have been inactive for >5ms before attempting to start.
1 The START signal must be active for >10ms, there is no maximum time.

1 If enabled, the SEQUENCE signals must all be stable irgthieecestate for >5ms before and after the
inactive to active transition of the START signal.

The test sequence is started withitflOms + 1ms per test step in the sequence commanded by the SEQUENCE
input signals if enabled) after recognition of the ingetio active transition of the START signat that time he
PASS, FAIL and TESTING output signals are set by the 95x to the following statelD0ith skevbetween

them-

1 PASS and FA4lboth made inactive if the sequence is valid and started coyeotherwise PASS is made
inactive and FAIL is made active.

1 TESTINGmade activedf the sequence is valid and started correctly, otherwise remains inactive.

ABORTING WITH THE ABORT OR INTERLOCK SIGNALS
If enabled and the ABORT signal is active’ions then any running test sequence is aborted.

If enabled and the INTERLOCK signal is inactiv®fias thena test sequence is aborted if it is presently running
an ACez, ACW, ACCAP, ACI, BRKDN, DCeQ@IRDLI, GBez, GB or PULSE type step. It heféecbon any
other type of step or if a test sequence is not being run.

VPASS, FAIL AND TESTING SIGNALS AT THE END OF A TEST SEQUENCE

Within <5ms after a test has completélie PASS, FAIL and TESTING output signaletdrg the 95x to the
following states with £100us skevbetween themg

1 PASS and FAdlone is made active and the other remains inactive depending on the status of the
sequence.

i TESTINGmade inactive.

HV PESENT AND DWELL OUTPUT SIGNALS
These are asynchronous signals which indicate their respemtiveitions They do not have any relevant timing

specifications.

EXAMPLES

Example 1

It is desired to drive a TESTING IN PROGRESS warning indicator, extieer@bxo The indicator is illuminated
when driven with 12Vdc and draws less than 100mA. The indicator does not illuminate at a current of 3.2maA.

In this case the indicator may be driven directly from the 95x DIO TESTING signal and the 95x inteaaed 2V p
source from the DIO connector. The indicator is simply wired between the DIO connector pin 1 (+12V) and pin 14
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(TESTING), and the TESTING output should be configured to be ACTIVE LO to cause the indicator to be illuminated
when testing.

Note¢ if ingead the user wished to have a High Voltage warmgiicator,then this is similarly accomplished by
using the HV DETECT signal instead of the TESTING signal.

Example 2

It is desired to use an external mechanical switch to start a sequence ithtmethe 95x front panel START button.
The test sequence will be manually selected at the 95x front parte. switch will be momentarily actuated to
start a sequence.

In this case the mechanical switch should be connected between DIO connector piRBIGIN) and pin 4
(START). Assuming that the switctoibe closed to start a sequence, the usdgould configure theSTARThput
asACTIVE LO and the SEQUENCE inputs as IGNORE.

Example 3

This is the same as example 2, but the external switch will ibdiesed during the test sequence. If the switch is
released during theequencethen it will be aborted.

In this case the mechanical switch should be connected between DIO connector pin 3 (COMMON) and both pins 4
(START) and 5 (ABORTHe usershould mnfigure the START input as ACTIVE LO, the ABORT input as ACTIVE HI as
and the SEQUENCE inputs as IGNORE.

Example 4

This is the same as example 2 but the user wishes to always run sequence #3 whenrihel etdet switch is
activated. The user will hmeed to select a test sequence from the front panel.

In this case the mechanical switch should be connected between DIO connector pin 3 (COMMON) and pin 4
(START), and also pins 10 and 11 (SEQUENCE 4 and 8) should be connected directly to pin 3 (COMMON)
Assuming that the switch is closed to start a sequence, thesheerd configure the START input as ACTIVE LO

and the SEQUENCE inputs as ACTIVE HI. Note, the connections to the SEQUENCE inputs will select sequence #3
since SEQUENCE 1 and 2 are openit{so will be highr activg while SEQUENCE 4 and 8 are grounded (so will

be low= inactivé.

Examples ¢

The user wishes to use a mechanical safety hood enclosure over the DUT, which must be maintained closed during
testing for safety reasons. rAagnetic switch is mounted on the hood which is closed when the hood is in position.

In this case the magnetic switch is used with the INTERLOCK capability of the 95x and should be connected
between DIO connector pin 3 (COMMON) and pin 6 (INTERLOCK).

If the safety hood is opened while the 95x is producing high (nsafe) voltages then the test will be immediately
aborted. However, the user can still open the hoedj(,to make wiring changes to the DUT) during the test
sequence as long as they are readghile there are no unsafe voltages preseag(,a HOLD step could be

programmed in the sequence to allow the user to make the changes and then press the START button to continue
testing).
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SECTION § PERIODIC MAINTENANCE

THE 95x CONTAINS NO INTERISER SERVICABLE PARTS AND REQUIRES NO INTERNAL PERIODIC
MAINTENANCE. THE COVERS OF THE 95x SHOULD ONLY BE REMROEIBEYSERVICE CENTJERS
REMOVAL OF THE COVERS MAY AFFECT WARRANTY AND CALIBRATION CERTIFICATION.

The following procedures are rexunended to be performed at monthly intervals. These require no special tools
or equipment and take the average user about ten minutes to perform.

CLEANING AND INSPECTION

CABLE INSPECTION

Carefully inspect the power cord, any high voltage cabling angtifAL30 is fitted) all cables to the external AC
30 transformer, for breakgbrasionspr cracks in the outer insulation. Replace any cable found to be damaged.

If a high voltage cable has become excessively dirty then the user should clean it loyitwipih a wetted cloth,
with a cleaning agent if needed. If a high voltage cable is wetted ensure it is fully dried before returning it to use.

FAN FILTER CLEANING

With power completely removed from the 95x, visually inspect the cleanliness of thétéan The fan filter is
located on the rear panel of the 95x, near the power entry socket. DO NOT REMOVE THE FOUR SCREWS
SURROUNDING THE FILTER.
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.. PRINTER
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LAN uss
u i
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E DIGITAL VO R&22
. m. .
: o

our IN

Cl'b C

To remove the filter, pull on one of the tabs on the filter cover to remove the cover and then remove the filter

itself. Carefully brush off or blow out any dirt which may have accumulated on the filter. Replacement filters can

be purchased fronVitrekif needed. DO NOT OPERATE THE 95x WITHOUT A FAN FILTER INSTALLED. If the filter is
damagedege.g.,is torn, then it must be replaced. When replacing the filter into the cover, take care to ensure the

filter is installed flat and does not impair operatiofthe fan.

7 DISPLAY FILTER CLEANING

Visually inspect the cleanliness of the front panel display filter. If it is excessively dirty then it should be carefully
wiped with a soft, lint free cloth wetted with a weak solution of dish soap. Commerciallpbiesirewetted

wipes may also be used, however under no circumstances slatedtiotbasedcleaners be used on the front

panel screen as it may damage the surface.
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TERMINAINSPECTION

Visually inspect the terminals and the area immediately around them in the front and/or rear panels and clean
them if required. IF THE INTERNAL SURFACES OF TERMINALS ARE WETTEHRADINREWHEN ENSURE
THAT THEY ARE FULLY DRIED BEFORE OPERATING HHEFOYOLTAGES, OTHERWISE SAFETY MAY BE
COMPROMISED.

Carefully visually inspect the high voltage terminal shrouds for mechanical damage. If there is any cracking in the
shroud,then safety may beompromisedand the terminal should be replaced. Ramment of high voltage
terminals should only be carried out ®itrek or one of its certified repair establishments.

SELF TEST

Prior to performing aelftest, the 95x must have been continuously powered and turned on for at least 5 minutes.

The user maypress theSTORutton at any time during the setest procedure to abort it. ThellGH VOLTAGE OR
HIGH CURRENT PRESEATing symbol is illuminated whenever high voltages are present on the 95x terminals
during this procedure.

Perform the following to cammand an automatic setkst procedureg

1 Ensure that the display indicates that the 95x is in the base menu s&tghe display shows the date
and time. lhecessarypress theSTORutton to abort a menu and return to the base menu state.

Press theTESkey.

1 The display now shows a series of temporary messages indicating the status of certain portions of the 95x.
If any of these indicate a failure of the 95x, then the-$eif is halted at the failing test.

1 The display now shows a message indigathmat the user should remove all leads to the 95x. The user
must remove all connections to the terminals of the 95x before continuing with theesdlf CAUTION,
high voltages may be present on th&/terminal of the 95x during the remainder of thellstest
procedure, the user should ensure that there are no connections and that the terminals are not touched
during the procedure. When sure that all connections have been removed, the user should press the
STARDutton to continue the procedure.

1 The dsplay now shows a series of messages indicating the progress as several active circuitry tests are
performed automatically by the 95x. If any of these indicate a failure of the 95x, then tHestal
halted at the failing test.

1 When all tests have suessfully completed, a temporary messagdigplayedand the display is returned
to the base menu state.
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SECTION 1 PERFORMANCE VERIFICATION AND ADJUST

The 95x has been designed to give many years of service without needing calibration. Hpasticedarly for
devices used to test for product safety, it is important to periodically ensure that the device is properly working
within its specifications.

There are three strategies recommended for periodic performance verification/adjustment of the 95x. Which one
is selected by the user depends on e SsidRific requirements regarding quality level and the availability of
equipment.

1 Periodic AdjustmenCalibration Only. This is the simplest of the strategies, while it gives the typical user a
reasonable degree of certainty that the 95x is performing to its specifications, it does notctrads that
the calibration technique was performed correctigchdoes not account for some (rare) possible
malfunctions in the 95x.

91 Periodic Adjustment followed by Verification. With this strategy the user ensures that the 95x was within
specification as received by performing the adjustment calibration and chetti@t¢he adjustments are
within the product specification, then checking that the calibration was correctly performed and checking
for the rare possible 95x malfunctions by means of the fajustment verification. This completely
ensures that the outgimg 95x meetsdts specifications but leaves the possibility of an error made during
the adjustment calibration leading to the incorrect indication that the incoming 95x did not meet
specifications.

91 Periodic Verificatiorg Adjustmentc Verification. Thissithe most completstrategy butis also the
costliestin time. The time cost can be reduced by performing the initial verification and then only
performing the Adjustment, Verification components if the initial verification indicates that it is
necessay (as an example, only perform if beyond some percentage of specification in the initial
verification).

ADJUSTMENT CALIBRATION

The 95x employs internal software calibration adjustments, there are no physical adjustments required. These
adjustments are neded to correct for manufacturing tolerances in the components used in the 95x, it is important
to note that there is no calibration of design defects allowed for, giving the end user a high degree of certainty that
the 95x maintaingts specifications. Tpically, adjustment should be rarely needduwever,the user may wish to
perform it at periodic intervals to ensure optimal performance.

The adjustment calibration procedure for the 95x is an internally prompted sequence dependent on the actual
product model being calibrated.

Please take note of the followiqg

1 The 95x should be fully powered and turned on for at least 10 minutes (1 hour is recommended) prior to
being calibrated. Initially there should be no connections to any of the 95x tesramal it is
recommended to not have any connections to the interface ports during the procedure.

1 In many cases the same accuracy determining circuitry is used in several different modes of operation. As
an example, there is no difference between the D@ AR voltage modes of operation in the accuracy
determining circuitry of the 95x. Because of this the entire product can be calibrated with complete
certainty by only a few fairly simple calibrations.
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The combination of the adjustment calibration and tingernal selftest ensures the performance of the

95x in all but the most unusual of circumstances. Even if a formal calibration verification procedure is not
performed, the user can have a very high degree of certainty that the 95x is performing apétsilities.

The adjustment calibration procedure has been designed to use widely available equipment, such as the
multi-function calibrators available from Fluke. No voltages over 1000V are needed during this
procedure.This document describes the equipnt needed and provides details regarding the use of the
95x during this procedure; it does not describe how to use that equipment.

The user can press ttf®TORutton to abort the procedure. This discards any changes which have been
made during the procagre. DO NOT REMOVE POWER FROM THE 95x DURING THE ADJUSTMENT
CALIBRATION PROCEDURE. If a failure occurs during the procedure, the 95x will automatically halt the
procedure and discard any changes made.

In several steps the 95x display prompts the user &kenconnection to th&NDterminal;this is also

denoted as theGUARDerminal on the 95x front panel.

The front panel High Voltage warning light is illuminated whenever there are high voltages or currents
present on the 95x terminals. When illuminateathser should not touch the connections to the 95x.

EQUIPMENT REQUIRED

1.

(All models) A shorting plug suitable for use between$EENSEand SENSHerminals. This must have a
resistance of less than 5iat a nominal 30mAdc current for a 4:1 accuracy rétie@ 95x specification is
20mK).

(Al models) A true 4vire short circuit having a-terminal resistance of less than 0.3¢at a nominal
30mAdc current for a 4:1 accuracy ratio (the 95x specification ®)2md (952i/4i/9i only) an impedance
of less tharl.625uK at 5Arms/60Hz current for a 4:1 accuracy ratio (the 952i/4i/9i specification i§.5u
(All models except the 959i) A source of 100Vdc, 500Vdc and 1000Vdc capable of drivingkdde@DM
with an accuracy of better tha#f0.075% for a 4:1 accuracgtio (the 95x specification &0.3%).

(All models) A source of 100uA, 1mA, 10mA and 50mAdc capable of driving at least 1.5V compliance with
an accuracy of better tha#0.0625% for a 4:1 accuracy ratio (the 95x specificatiaf).35%).

(All models) A KK resistance with an accuracy of better tha®.2% at a nominal 0.5mAdc current (the
95x specification i%0.8%). Preferably this resistor should be-@rninal device.

(959i only) A 1®resistance with an accuracy of better thad.2% at a nominal 30Adc current (the 95x
specification i30.8%). This resistor should be-tedminal device.

(952i/4i/9i only) A nominally K 4-wire impedance with an accuracy of better thab.375% at
1Arms/60Hz current for a 4:1 accuracy ratio (the 952i/4i/9i specificais+1.5%). The actual value must
be known to within the accuracy limits and must be in the range 0.9 f&.1.1

(Option HS®r HS only) A nominal 1NK+ 20% resistor capable of withstanding 1000V and a-milli
ammeter with an accuracy of better that.25%at 1mAdc for a 4.1 accuracy ratio (the 95x specification
is+1%).

Items#3 through 7are generally available in the same myilthction calibrator and can be cabled using standard
wire of heavy enough gauge for the current and with sufficient insulation for the voltage. For equipment #2 the
user may construct their own-wire zero resisince standard and use short lengths of heavy gauge wire (contact
Vitrekfor details if uncertain on how to construct this). Equipment #1 must be a low resistance short athe 95
terminals.Since the 95is internally grounded, the equipment listed heraist not have grounded terminals.
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PROCEDURE

Follow the prompts in the display of the @%or the actual procdure as it varies between models and option
content.

1 PresEXT
 PresstheJRarrow| S& G2 RAALI & a! 5W! { ¢ arddithpnpresBENTERKNS 9% 2 6 SNJ R A
now prompts the user for entry of the calibration password.
o If the user has not locked the calibration previously then there is no password in he®the
user may just presENTERgain to continue.
0 Otherwisethe user must entethe previously defined numeric password (using the numeric
keys on the front panel) prior to pressiEfNTER
o If the calibration has previously been locked by a password, but it is no longer known to the user,
then please contacYitrek for details regarthg how to proceed.
1 The user is now prompted to enter a new calibration lock password.
o If no change isequired,then pressENTERall zero digits is the selection for no password
protection of calibration).
o If no password protection for calibration is diesi but a password was previously defined, the
user should overwrite the password with all zero digits and then pEEER
o If the password is to be changed, then enter the new password using the numeric keys on the
front panel and then preseNTER
1 Theuser is now prompted to remove all leads. Ensure there are no connections to the front panel and (if
any) rear panel terminals then preSTART
1 The 9% now performs a series of internal adjustments which require no user equipment or intervention.
1 Whenthe internal adjustments have completed, the display prompts the user to provide a short between
the SENSEand SENSHerminals. This is equipment #1 listed above. NQTFis short circuit must have
less than 5uV of thermally induced voltage, the usary need to wait for some time after making
connections. Ensure that the short circuit is properly inserted into the terminals and then®Fréd’To
continue the procedure.
1 The 9% now automatically performs both a voltage zero andraig resistance ero adjustment. When
the 95<has completed its Rvire zero adjustments, the user is prompted to provide-@ire zero. This is
equipment #2 listed above. NOTHhis short circuit must have less than 5uV of thermally induced
voltage, the user may nee@ wait for some time after making connections. Ensure that the short circuit
is properly inserted into the terminals and then pré&¥BARTo continue the procedure.
1 The 9% now automatically performs a-dire resistance zero adjustment. When thex3scompleted
its 4wire zero adjustments, the user is prompted to remove theide short circuit. When it has been
removed presSTARTo continue the procedure.
1 The user is now prompted to provide a source of 1000Vdc (equipment #3 listed above) betwedvi the
(+) andGND GUARL-) terminals of the 9% Apply the connections to th@5xterminals ensuring the
connections are to the correct terminals and with the correct polarity, and then set the source to provide
the voltage. DO NOT TOUCH TERMINALS OR CONNECTORS WHILE VOLTAGE IS APPLIED. When the
voltage is correctly applied preSS/ARTto continue the procedure. The user is now shown the difference
in calibration at 1000Vdc between this calibration and the last calibration o®%ixe If the change is
acceptable then presSTARTo accept it and continue the procedure, otherwise atite calibrationby
pressingSTOP NOTE, the 95xspecification at this level #.3%. Th&5xdisplay will show FAILED if the
calibration is out of range for calibration, not if the change is beyond the specification.
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1 The above step is repeated atkds of 500V then 100Vdc. T@Bxspecification i20.35% at 500Vdc and
+0.75% at 100Vdc.

1 The user is now prompted to provide a source of 50mAdc (equipment #4 listed above) between the
SENSH+) andGND/GUAR) terminals of thed5x Apply the conneabins to the95xterminals ensuring
the connections are to the correct terminals and with the correct polarity, and then set the source to
provide the current. When the current is correctly applied pr83&\RTo continue the procedure. The
user is now show the difference in calibration at 50mAdc between this calibration and the last
calibration of the95x If the change is acceptable then pr&EARTo accept it and continue the
procedure, otherwise abort the calibratidsy pressingSTOP NOTE, the 95xspecification at this level is
+0.25%. Th&5xdisplay will show FAILED if the calibration is out of range for calibration, not if the
change is beyond the specification.

1 The above step is repeated at levels of 10mA, 1mA then 100uAdc.

1 The user is now prapted to connect a 4vire 10KK resistance (equipment #5 listed above) to ®&x
terminals. Thé&5xinternal current source is from thEOURCEerminals, and the voltage sense uses the
SENSEerminals, ensure that the resistor is connected with the + tieis andg terminals correctly
paired for a 4wire measurement. When the 1(&esistance is correctly applied preéSSARTo continue
the procedure. The user is now shown the difference in calibration akb@veen this calibration and
the last calibréion of the 95x If the change is acceptable then pr&BARTo accept it and continue the
procedure, otherwise abort the calibratidsy pressinggTOP NOTE, the 95xspecification at this level is
+0.8%. Th&®5xdisplay will show FAILED if the caliima is out of range for calibration, not if the change
is beyond the specification.

1 The user is now prompted to connect avire 10K resistance équipment #6 listed aboyeto the 95x
terminals. The 95x internal current source is from 8@URCErminals, and the voltage sense uses the
SENSEerminals, ensure that the resistor is connected with the + terminals@i@iminals correctly
paired for a 4wire measurement. Whethe 10K resistance is correctly applied preSSARTo continue
the procedure. The user is now shown the difference in calibration BtbEdween this calibration and
the last calibration of the 95x. If the change is acceptable then [B&8RRTo accept it and continue the
procedure, otherwise abort the calibration by press®gOP NOTE, the 95x specification at this level is
+0.8%. The 95x display will show FAILED if the calibration is out of range for calibration, not if the change
is beyond thespecification.

i The user is now prompted to connect avre TKimpedance (equipment #fsted above) to thé@5x
terminals. Thé&5xinternal current source is from thEOURCEerminals, and the voltage sense uses the
SENSEerminals, ensure that the resist is connected with the + terminals aqderminals correctly
paired for a 4wire measurement. The use of short leadssisommendedand steps should be taken to
reduce the potential for coupling between the SOURCE and SENSE wires. Ideally, the S@SRCE w
should be a twisted pair, and the SENSE wires a separate twisted pair spaced away from the SOURCE pair.
When the Kimpedance is correctly applied preS$ARTo continue the procedure.

1 The user is now prompted for the actual, calibrated value ofifKe The user should enter the correct
value using the numeric keys and then prE&TERThe user is now shown the difference in calibration at
1K between this calibration and the last calibration of t8&x If the change is acceptable then press
STARTo accept it and continue the procedure, otherwise abort the calibrabgmpressingsTOP NOTE,
the 95xspecification at this level i61.5%. Th&5xdisplay will show FAILED if the calibration is out of
range for calibration, not if the change is loeyl the specification.

1 (Option HS®r HSS only). The user is now prompted to attach a 1Mohm resistor and aaniltheter
(equipment #8 listed above). The resistor should be connected between the HV terminal of the 95x and
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the HI terminal of the milammeter, the LO terminal of the miéimmeter should be connected to the
RETURN terminal of the 95x. When the equipment is correctly connectedFés¥to continue the
procedure. The user is now shown the reading as measured by the 95x (nominallyTlmeAjser should
use the UP and DOWN arrow keys located below the display of the 95x to adjust the 95x reading to be
within the allowable tolerance of the millimmeter reading (the 95x specificationd3.01mA). When
completed satisfactorily then pres§ ARTo continue the procedure, otherwise abort the calibration by
pressingSTOP

1 If all steps above were completed successfully then the calibration is completed af@8xtesplay
AaK2ga aCLbL{195 /![L.w!¢Lhbé¢ F2NI I aK2NI GAYSO® ¢ K S
from the95x DO NOT REMOVE POWER FROM5SKEIR TUR OFF THE POWER SWITCH FOR AT LEAST
5 SECONDS AFTER COMPLETING THE CALIBRATION PROCEDURE.

VERIFYING CALIBRATION

Prior to performing averification procedurethe user should first perform theelftest procedure aslescribed in
Self Test

The95xhas a builin automatic verification sequence which may be followed by the user. In some circumstances

the user may wish to not use this buiilt sequence butise their own sequence. The user can use any verification
4S1ljdzSyO0S gKAOK (KS& gAaK o0& oYaiden/iusinglexteinal&gdipmefttod G Sad &
monitor the voltages and/or current during the execution of the sequence. This datutioes not cover the

details regarding how to dthis butis limited to the steps in the internal automatically sequenced verification

procedure.

Please note the following

1 In several steps the equipment needed to perform performance verification idyhégpecialized and may
not be available to many users/aking very high voltage measurements with high precision require
special skills and equipment, particularly when performing high AC voltage testing. If there are any
doubts regarding the correct ethods to use, consult the manufacturer of the test equipment being used.

1 The95xshould be fully powered and turned on for at least 10 minutes (1 hour is recommended) prior to
being calibrated. Initially there should be no connections to any oBthderminals and it is
recommended to not have any connections to the interface ports during the procedure.

1 Inthe various steps shown in this procedure, if a step is specific to centzdels,then it is denoted as
such. In all cases, follow the promptdiie display of thed5xfor the actual procedure.

1 The user can presSTORo abort the procedure.

1 The front panel High Voltage warning light is illuminated whenever there are high voltages or currents
present on thed5xterminals. When illuminated the usshould not touch the connections to tH8bx

1 Several of the verification steps are performed at very high voltages, the user must ensure that the wiring
used has sufficient insulation for the voltages.

1 Although the sequence is similar between @xseries products and options, there are differences
depending on the voltages, currents, and modes which each model and option is capable 8&xThe
automatically accounts for the actual model and option content when guiding the user through the
sequence. ldividual steps and/or entire groups of steps may not be present in the actual product being
verified. Any optional customer requested factory voltage and current generation limitations are applied
during verification and so will also affect the procedure.

1 Since thed5xis internally grounded, the measurement equipment, current sources and test loads used
during verification must not be grounded.
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il

The user can skip verification steps by simply not connecting a measurement device during that step and
immediately continuing the step by pressigy ARBRgain to proceed to the next.

EQUIPMENT REQUIRED

1.

(All except the 959. A measurement device capable of measuring DC voltages of 100V to 1000V, 6000V
10000Vand 14000\ actual voltageslepend on the moddbeing verified) having an input impedance of
10MKor greater, and an accuracy which yields the desired error ratio t®8xeseries accuracy (see the

DC Voltage Verification portion for the accuracies)voltages at or below 1000V there is a greatgan

of products available which easily achieve very high raéas,a benchtop 6 ¥ digit DMM has a typical

DC voltage accuracy #9.005%, producing more than a 50:1 error ratio). At voltages above 1000V
however there are a very limitedumberof products available.

(Allmodelg A source of DC currents in the range 1uA to 50mAdc capable of driving at least 1.5V
compliance with an accuracy which yields the desired error ratio t®theseries accuracy (see the DC
Current Scaling Verification portion ftire accuracies). This is achievable with most rfuttction

calibration productsé.g.,Fluke).

(All except thed56i and959). A measurement device capable of measuring AC RMS voltages of 100V to
1900V, 6000V or 10000V (depending on the mdudihg verified)with a frequency range of at least 60 to
400Hz, having an input impedance of 18BMr greater, and an accuracy which yields the desired error
ratio to the 95xseries accuracy (see the AC Voltage Verification portion for the accurddia$)out the

100V level there is a very limitesimberof products available.

(Allmodel9. A set of DC resistance standards of values KO08KK, 100K and IK, capable of being
connected using a-&ire configuration, and accuracies which yield the desegdr ratio to the95x

series accuracy (see the Low Ohms Resistance Verification portion for the accuracies). This is achievable
with most multi-function calibration productse(g.,Fluke) or Resistance Decade Boxeg.(ESI).

(Allmodel9 A shorting fug suitable for use between tfeENSEand SENSHerminals. This must have a
resistance of less tham®K at a nominal 30mAdc current for a 4:1 accuracy ratio @6erseries

specification is 20milliohms).

(Allmodelg A true 4wire short circuithaving a 4erminal resistance of less than 0.3¢at a nominal

30mAdc current for a 4:1 accuracy ratio (9&xseries specification is ZK) and (9524i/9i only) an
impedance of less than 1.62Bwat 5Arms/60Hz current for a 4:1 accuracy ratio (theiB&EDi

specification is 6.5uOhm).

(952, 954 and 959 only). A set of AC resistance standards of valislQ0nK and 501K, calibrated for

use at 60Hz, capable of being connected usingnrd configuration, and accuracies which yield the
desired error raib to the 95xseries accuracy at the currents used in € (see the Ground Bond
Verification portion for the accuracies and current levels). These may have to be custom built.

(Option HSS only) Nominal 100KLIMK | Y R +@0%erdsistors capable of Wwitanding 1000V and a
milli-ammeter with an accuracy of better that®.25% at 100uA, 1mA and 10mAdc for a 4:1 accuracy ratio
(the 95x specification 81%).

(Option HSS only) Nominal 1NK, 10MK | Y R #20% eedistors capable of withstanding 1000V and
amicro-ammeter with an accuracy of better thai®.25% at 10uA, 100uA and 1mA for a 4:1 accuracy ratio
(the 95x specification 81%).

STARTING VERIFICATION

To start the internal verification procedure preSXT The user prompts the user to select the V\BR(or ADJUST)
calibration procedure. Since the VERIFY procedure is always initially selected,Nbf&$® start the procedure.
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The95xthen performs a few internal tests to ensure basic functionality of the product then stagtadtual
verificationprocedure which is described in the following ssdrctions in the order shown

DC VOLTAGE VERIFICATION

The user should connect a DC Voltage measuring device (equipment #1 in the equipment list abovelMtHhe

and theGND/GUARI}) terminak of the 95x While the95xprompts whether to verify the voltage, there are no

unsafe voltages present so the user may safely make connections and configure the measurement device as

needed. In some circumstances a different measuring device may be used dependire voltage being

measured. ENSURE THAT THE MEASURING DEVICE AND WIRING IS CAPABLE OF WITHSTANDING THE VOLTAG
LEVEL PRIOR TO PRESSING THE START SWITCH AT EACH STEP.

The table below shows the fullest listing of the voltages requested for verificatid the95xspecification at each
level. When prompted for each step the user should either

1 PressSTARTo perform the verification (the output voltage will be present after pressing this switch).
1 PressSTORo abort the entire sequence.

During eaclstep, the user should measure the actual voltage and record it, checking again8bsxispecification.
When the user is satisfied that the step has been completed, the user should$Fé$sto continue orSTORo
abort the sequence.

Voltage Level | 95x Models 95xAccuracy
14000V 957i only +0.764% (107V)
10000V 953,954,955 and 957ionly oron: 2 27;;@)((7275\/ %V)
G000V Al except 950 Others 20.58% (153
1900V All except 959i g;ﬁiﬁgﬁg}g@%
1000V All except 95B %5,[:];21905?, /§i35\>/))
500V All except 959i Oigzlrsﬂiolg;/g /0(5(17?;/\)/)
100v Al except 950 Oihers 20.75% (©.75V)

DC CURRENT SCALMERIFICATION

The user should connect a DC current source (equipment #2 in the list above) betwesBNISE+)and the
GND/GUARID) terminak of the 95x

The table below shows the listing of the currents prompted for verification an®@Hxepecificaion at each level.
When prompted for each step the user should eitlqer

1 PressSTARTo perform the verification (the user should ensure that the requested current is present
prior to pressing this switch).
1 PressSTORo abort the entire sequence.

During eactstep,the user should note the displayed current and record it, checking again&&thepecification.
When the user is satisfied that the step has been completed, the user should$Fé$sto continue orSTORoO
abort the sequence.

Current Level 95x Accuracy
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100mA +0.25% (0.25mA)
10mA +0.25% (0.025mA)
1mA +0.25% (2.5UA)
100uA +0.25% (0.25UA)
10uA +0.255% (0.0255UA)
1uA +0.3% (3nA)

DC CURRENT ZERO VERIFICATION

No connections to any terminals should be present during these steps. The product prompts for the DC current
zero to be verified at aero-output voltage level and at a 5000V output level. When prompted for each step the
user should either

1 PressSTARTo perform the verification.
1 PressSTORo abort the entire sequence.

During eactlstep,the user should note the displayed current and record it, checking again&Gkepecification
of #0.5nA. When the user is satisfied that the step has beerpbeted, the user should presSTARTo continue
or STORo abort the sequence.

AC VOLTAGE VERIFICATION

The user should connect an AC Voltage measuring device (equipment #3 in the list abové)V¢-théerminal

and theGND/GUARI}) terminal of the95x While the95x prompts whether to verify the voltage there is no

unsafe voltages present so the user may safely make connections and configure the measurement device as

needed. In some circumstances a different measuring device may be used dependiegvoltage being

measured. ENSURE THAT THE MEASURING DEVICE AND WIRING IS CAPABLE OF WITHSTANDING THE VOLTAG
LEVEL PRIOR TO PRESSING THE START SWITCH AT EACH STEP.

The table below shows the fullest listing of the voltages and frequencies requestegrifiication and thed5x
specification at each level/frequency. When prompted for each step the user should either

1 PressSTARTo perform the verification (the output voltage will be present after pressing this switch).
1 PressSTORo abort the entire segence.

During eaclstep,the user should measure the actual voltage and record it, checking again8sxispecification.
When the user is satisfied that the step has been completed, the user should$Féssio continue orSTORO
abort the sequence.

Voltage Level/Frequency 95xModels \ 95x Accuracy
10000V/60Hz 955 only +0.515% (51.5V)
6000V/60Hz All except956i,959 and if opt. +0.525% (31.5V)

AC2 not fitted

1900V/60Hz All except956i,959 +0.579% (11V)
1000V/60Hz All except956i,959 +0.65% (6.5V)

1000V/400Hz All except956i,959 13.65% (36.5V)
300V/60Hz All except 956i, 959i +1% (3V)
100V/60Hz All except956i,959 2% (2V)

VAC CURRENT ZERO VERIFICATION

No connections to any terminals should be present during these steps95Kkpeompts for the AC current zero to
be verified at several different output voltage voltages and frequencies. When prompted for each step the user
should eitherg
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1 PressSTARTo perform the verification.
1 PressSTORo abort the entire sequence.

During eactstep,the user should note the displayed current and record it, checking again®&tk&pecification
shown in the table below. When the user is satisfied that the step haa bempleted, the user should press
STARTo continue orSTORo abort the sequence.

Voltage Level/Frequency/Parameter 95xModels 95x Accuracy
Zero/Zero/RMS All except956i,959 10nA
2000V/60Hz/RMS All except956i,959 28nA
2000V/60Hz/InPhase All except956i,959 +11.2nA
All except956i,959 and if
5000V/60Hz/RMS opt. 2\02 not fitted 55nA
9000V/60Hz/RMS 955 only 141nA

LOW OHMS RESISTANCE VERIFICATION

The user should connect the prompted value resistance standard (equipment #4, 5 and 6 in the equipment list
above) to theSENSEBnd SOURCterminals of thed5xusing a 4wire connection method for all but the final step

in this part of the sequence (which should be-wi2e connection to theSENSEerminals only). For all-dire
connections the5xinternal current source is from th8OURCErminals, and the oltage sense uses tHRENSE
terminals, ensure that the resistor is connected with the + terminals@t@iminals correctly paired for a-wire
measurement.

The table below shows the listing of the resistances requested for verification aribitgpeciftation at each
resistance value. When prompted for each step the user should &ither

1 Press theSTARBwitch to perform the verification.
1 Press theSTORwitch to abort the entire sequence.

During eactstep,the user should note the displayed resistanceasurement on thé@5xdisplay and record it,
checking against th@5xspecification shown in the table belowWhen the user is satisfied that the step has been
completed, the user should pre§S§ARTo continue orSTORo abort the sequence.

Resistance 95xAccuracy \
100KK +1.5% (1.5K)
10KK +0.8% (0.08K)
100K +0.8% (0.%)
1K *1% (10nK)
ZeroK (4-wire) +2mK
ZeroK (2-wire) +20mK

GROUND BOND VERIFICATION

This series of steps is only included in thei9824 and 959 models.

The user should connect the prompted value resistance standard (equipment #7 in the equipment list above) to
the SENSBnd SOURCErminals of thed5xusing a 4wire connection method. For alkwire connections thé5x
internal current source is from thBOURCEerminals, and the voltage sense uses BEENSEerminals, ensure that

the resistor is connected with the + terminals anterminals correcty paired for a 4vire measurement. The user
should also ensure that the cabling to tBOURCErminals of thed5xis capable of handling the measurement
current shown. To reduce cressupling between the SOURCE and SENSE wiring, the user is recomtoamnsiad
one twisted pair for the SOURCE connections and a separate twisted pair for the SENSE connections.
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The table below shows the listing of the resistances requested for verification, the measurement current levels,
and the95xspecification at each sistance value and current level. When prompted for each step the user should
either ¢

1 PressSTARTo perform the verification.
1 PressSTORo abort the entire sequence.

During eactstep,the user should note the displayed resistance measurement o®Hxalisplay and record it,
checking against th@5xspecification shown in the table below. When the user is satisfied that the step has been
completed, the user should preSSTARTo continue orSTORo abort the sequence.

Resistance/Current 95x Accuracy

1K/0.1A +6.03% (0.0608)

1K/1A +1.5% (0.01%)
100miK/1A +1.53% (1.531K)
100niK/10A +1.05% (1.05rK)
50NK/25A +1.02% (0.511K)

OPTION HSS CURRENT VERIFICATION
This series of steps is only includédption HSS is fitted

The first step in this series requires no external equipment, all 95x terminals should be disconnected. For the
remaining steps in this series the user should connect the prompted value resistance (equipment #8 in the
equipment list above) between thidVterminal of the 95x and the HI terminal of the mdlinmeter. The LO
terminal of the milkammeter should be connected to the RETURN terminal of the 95x. Thammtieter is used

to determine the actual load current, the 95x displays the value whishniteasuring.

The table below shows the listing of the resistances requested for verification, the measurement current levels,
and the 95x specification at each current level. When prompted for each step the user should;either

1 PressSTARTo perform the verification.
1 PressSTORo abort the entire sequence.

During eactstep,the user should note the displayed measurement on the 95x display and record the difference
between this measurement and the milimmeter reading, checking againsetB5x specification shown in the
table below. When the user is satisfied that the step has been completed, the user shoul&pAR3o continue

or STORo abort the sequence.

Resistance/Current 95x Accuracy |
Open/OuA +0.05uA
100KK/10mA *¥1%(0.1mA)
IMK/1mA +1.005% (0.0D05MA)
10MK/100uA +1.05% (105uA)

| OPTION HS3 CURRENT VERIFICATION
This series of steps is only included if option-&$sfitted.

The first step in this series requires no external equipment, all 95x terminals should be disconnected. For the
remaining steps in this series the user should connect the prompted value resistance (equipment #9 in the
equipment list above) between thidVterminal of the 95x and the HI terminal of tineicro-ammeter. The LO
terminal of the micreammeter should be connected to the RETURN terminal of the 95x. Theameoneter is

used to determine the actual load current, the 95x displays the value whigimieasuring.
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The table below shows the listing of the resistances requested for verification, the measurement current levels,
and the 95x specification at each current level. When prompted for each step the user should;either

1 PressSTARTo perform theverification.
1 PressSTORo abort the entire sequence.

During eactstep,the user should note the displayed measurement on the 95x display and record the difference
between this measurement and the miceanmeter reading, checking against the 95x specibibashown in the
table below. When the user is satisfied that the step has been completed, the user shoul@&prAgR3o continue

or STORo abort the sequence.

Resistance/Current 95x Accuracy

Open/OuA +5nA
1IMK/1ImA 1% (10uA)
10MK/100uA +1.005% (1005uA)
100MK/10uA 11.05% (0.05uA)
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SECTION 14 PROGRAMMING VIA AN INTERFACE

The 95x may be programmed via the RS232, GPIB or Ethernet interface. All use the same general format for
commands and query responses. All data uses the stardaitdASCII character seln general,all activities are
independent for each interface.

There are two types of commard
1 Commands which do not have a respon3éese always cause the 95x to take an action.

1 Commands which have a response (these are mh@eery commands in this documenilhese
generally do not cause the 95x to take an action other than sending back the respidmesse all have a
keyword which ends with the ? character.

Throughout this section reference is made to several sp&@&&ll characters
<CR=he carriage return character
<LF>the line feed character
<FF=the form feed character
<TAB>the tab character
<SPACEthe space character

Throughout this section reference is made to whitespace characters;$ACEand <TAB>characters are
considered whitespace characters.

Throughout this section reference is made to dédd formats, these are described in more detail later in this
sectiong

<EMPTYis an empty field, containing nothing other than optional whitespace characte
<STRING#s a general string of ASCII characters

<NR1>is an integer numeric

<NR3sis a floating point numeric

<BOOL3s a boolean, indicating true or false

GENERAL COMMAND SYNTAX

Every command takes the form of a set of one or nfekls;each fieldis separated from the next by a field
separator. The first field is always the command keyword, the remaining fields and their dgptnds on the
command keyword and in some cases the content of a preceding field in the command.

Multiple commands can beansferred as a single set cbmmandsgeach commands separated from the next by

a command separatorlf there are multiple query commands in a single set then each response is given as
separate fields in the overall responsehich is not transmittedintil all commands in the set have been

successfully actioned. The maximum overall length of a response set is 19999 characters (except for the Ethernet
interface which is limited to 1500 Commands are always actioned in the same order as they areveece

The end of a set of commands is denoted by the inclusion of a command termirgxts.of ommands are always
actioned in the same order as they are received.

Received characters on each interface are buffdreth the actual communications streaithe contents of the
buffer being decoded and actioned when a command terminatéwusd in the stream The maximum length of a
set of commands is 1023 characters.
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The 95x does not raise an error if an empty set of commands is recereil there aretwo or more consecutive
command terminators¢ KAa Ad STFFSOGA@GSte || aR2 y2iKAy3¢ asSda 27

The 95x does not raise an error if an empty command is received in a set of comimaniiere are two or more
consecutive command separators, or a command separator is immediately followed by a command terminator.

¢KAa Aa

STFSOGA@Ste I aR2 y2iKAy3a¢ O2YYlIYR®

If an error is found in a set of commands, then processing of the set of commaedsiisated and the remainder
of the set of commands is not decoded or actioned. There is never any response from a set of commands which
contains an error, even if the erroneous command was after a query command in the set.

FIELD SYNTAX

Except for the<STRING*¥ormat datafield (see below)any fieldmay optionallystart and/or endwith one or more
whitespace characters.

Fields within a command are position dependérd,, the exact order is defined for each commarithere are two
types of fields in aammand-

1. COMMANIKEWORD Although all comman#eywords are shown using uppercase characters in this
document, lowercase characters may also be used if desiBetinmand keywords must exactly match the
defined set for the 95x. The first field in a command is always the command keyword; some commands
have a second command keyword in the second field.

2. DATA There are several types of data, the type used is depahdn thefield -

a.

<EMPT¥. This is a field containing nor only whitespace;haracters between the enclosing
separators.In many commands the user may give an empty field where another format is
expected, this generally has a specific effect defimethé description for each command.

O3

<BOOL® ¢tKA&d OFry 0SS GKS aAay3afsS OKFNIOGSNI a, ¢ 2N Y
WhQ 2N WnQ RSy2i0G4Ay3 (KS FtldwarBasa).i §S 0GKS , 2N b

<NR1> One of three methods may be usexldefine a<NR1Xfield-
i. Decimal valueA string of numeric (0 through 9) characters defining a decimal number
without polarity or decimal point.g,a MH0 ¢ RSTFAYy Sa GKS RSOAYI f
andtwenty-three). A value greater tha#h294967295s a sytax error.

Y C

i. Hexadecimalvaluet KS dza SNJ Ol'y 2LJiAz2ylffé& adk NI GKAA&

0KS aAy3tS OKINIOGSNI a-¢é¢ oAy 020K OFasSa i
case the following data defines the number in hexadecimal founsatg the numeric

characters and the letters A through F (either uppmrlowercase), as an example 0x12
defines the decimal numeric value 18. A value greater than Oxffffffff is a syntax error.

KS

iii. Binary value.The user can optionally startthisA St R gA G K GKS OKIF NI OG0 SNJ

arAy3tS OKINIOGSNI 4. ¢ oAy 024K OlFasSa GKS a.

¢

OFrasS G(KS F2ftft26Ay3 RIFEGF RSTAYySa (KS ydzyo SNJ 7

characters only with the mostignificant bit baig defined first, as an example
0b00010010 defines the decimal numeric value 18 or hexadecimal value 0x12. In all
cases, leading digits or bits which are not defined are assumed to beezgrp (
0b00010010 is the same as 0b10010). A value greater th&itSis a syntax error.
<NR3> This is a string of characters defininiipating-point numeric value, optionally having a
polarity, and/or a decimal point, and/or an exponent. Within the limitations of the 95x
command input buffer, there is no limit@in on the number of numeric characters before the
decimal, after the decimal or in the exponent. There may be none or one polarity character and,
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if present, it must be the first character in the field. If an exponent is required then it may be
definedimmediately following the mantissa in one of two ways, either a) an uppdowercase
WO OKIFENIOGSNI F2tt26SR 0& |y 32fbldwedhythéint&erli2z y Sy i
exponent(in <NR1>format), or b) a single character (case sensitaxg)licitly defining the
exponent which may be one of the characters T (+12), G (+9), M (+6), K (+3), k (3B)ur¢c],
n (-9) or p €12). Examples include
. AMHE @ Sfl&afing-potvalué K18.0.A <NR1>syntax numeric can always be
used todefine a<NR3>value.
i. GMHE @ 5 foatihg/pbirt valilek13.0.
ii. aM®H o N pé P floathGpbint yafid +1.23HS
iv. GMH®npSbme doatingmdift kayuS-246.K S
V. A MH®npSbnwméflbatingpdntvalyeSE4.51 K S
Vii @ MH ®n p Swmé dfloatisgPoinivellied124.% S
vii. G MH ®onpYé dloatisgPoinivellie 12848 G
<STRING>This can be any combination of printable ASCII characters (including whitespace
characters). To include a separator character ®8aRINGthe user must immeidtely precede
the character with the / character. Any character immediately following a / character is taken
Gt AGSNI £ f &8¢ | <YTRINGaydQHe doRaBakter is yiiscirded

FIELD SEPARATOR

Fields are separated by the comma character.

COMMAND EPARATOR

Commands are separated by the seznlon character.

COMMAND TERMINATOR

A command (or set of commands) is terminated by any of the following

f
f
f
f
f

A linefeed character (shown in this document as <LF>).

A carriage return character (shown in tiiscument as <CR>).
A form feed character (shown in this document as <FF>).
(GPIB only) Any data byte with EOI asserted.

(GPIB only) Reception of the GET bus command.

GENERAL RESPONSE SYNTAX

Multiple query commands may be included in the same set of congisian which case the overall response will

include each requested response, separated by the comma character, in the order defined in the set of commands.
A response is always terminated with a <CR> character followed by a <LF> character (with EQIfas$eet

GPIB interface). If the response is over 19999 characters ingatth,then an error igaised,and no response is

given. For the GPIB interface only, a space character is appended to the start of each set of responses (including a

blank esponse).

On the RS232 and Ethernet interfaces any response is transmitted as soon as the set of commands containing one
or more query commands is completely decoded.
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On the GPIB interface the user must take some action to receive the response from tfie 9&READ bus
operation). If a read operation is performed when there is no data ttrémesmitted,then a blank data is
transmitted {.e.,a single space character followed by <CR><LF>).

If another set of commands is decoded containing a query condnpaior to the 95x fully transmitting a prior
responsethen the new response is ngrovided,and an error is raised.

The following types of responses are given

 <BOOL>Thisisma Ay 3t S OKI NI} OGSNI wnQ AYyRAOFGAY3 GKS FrtasS O
This is always 1 character in length.

1 <STRING>Thids one or more printable ASCII characters. This has a variable number of characters in
length andmay be of 10 length.

1 <NR1> Thisis one or more decimal characters defining a decimal numeric value. If the polarity is positive
then no polarity character is included, otherwise the data starts with the minus character. This has a
variable number of characters iangth.

1 <NR3>Thisis always 12 characters in length, and is of the following format (in the order shown)

o0 A single polarity character (either +9Qr
o Six decimal characters with a decimal point character contained within thema(total of seven
characters) indicating the mantissa value.
o0 ¢KS aAy3aftsS woQ olfglea dzZLIISNODIF &S0 OKI NI Ol SN
o0 A single polarity character (either +9rindicating the polarity of the exponent.
o Two decimal digit characters indicating the value of the exponent.cladty in engineering use
the exponent is always divisible by 3.

DELAYS AND TIMEOUTS

The user does not need to perform any delays between sets of commands, or between a set of commands
containing query commands and reading the response. The 95x autothatieadshakes the commands as

needed. The only exception to this is following application of power to the 95x in which case a minimum delay of 3
seconds is required prior to operation of the interfaces.

The maximum length of time for which the 95x WilK 22 TRF ¢ | & S (i e.@,WaitiQgor &dreyidus setdof
commands to be decoded) is 100ms.

For all interfaces, responses to query commands are generally transmitted within a very short period of time,
however in some circumstances there may be saielay enforced by the 95x. The user should use a timeout of
no less than 100ms for responses.

MULTIPLE INTERFACE OPERATION

Generallypperation of the 95x via multiple interfaces is not recommended but is possible. The 95x will decode
sets of commanda the order in which they were terminated (each interface has separate receive and transmit
buffers). Any query responses will only be transmitted via the interfiaiza which the query command

originated.

FRONT PANEL OPERATION WHILE USING INTERFACES

It is possible to intemix front panel and interface operation of the 95x however the user should be aware of the
following-
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1 The front panel has three states associated with interface operation
0o LOCAL The front panel operates normally. When any commaachfan interface is decoded,
the front panel enters either thREMOTBr REMOTE LOEBUTstate (depending on the
interface and the commands executed) and any menu in progress is aborted.
o REMOTE The front panel is locked out other than t8& ORbutton (andthe STARDutton in
some circumstances) but the user can return to the LOCAL state by pressinh FHikey.
o REMOTE LOEGBRUT The front panel is completely lockedt except for theSTORutton (and
the STARDutton in some circumstances). The user aatmeturn the front panel to any other
state by front panel action.
1 The GPIB interface also has a set of remote states associated with it as defined by IEEE488.1 and
IEEE488.2. THbxdoes NOT decode commands while in the GPIB LOCAL or GPIB LOGAUTLOCK
states (as required by IEEE488.2). Transitions between the GPIB interface states are controlled by specific
GPIB bus commands as defined by the standards.
1 A LOCKOUT command is provided on the RS232 and Ethernet interfaces to allow the user to command th
front panel to the REMOTE LOOKIT state; this command raises an error if received via the GPIB
interface.
1 A LOCAL command is provided on the RS232 and Ethernet interfaces to allow the user to remotely return
the front panel to the LOCAL state. This cmand must be the last command in a set of commands.

GPIB BUS COMMANDS

Most standard GPIB bus commands are implemented in the ndashion;however,some cause a special activity
in the 95x

DEVICE CLEAR (SDC AND DCL)

Either of these cause the 95x ¢tear all interface buffers, abort any test sequence in progress, return to the no
test sequence selected state and clear all interface status registers.

INTERFACE CLEAR (IFC)

This causes the 95x to clear all interface buffers and clear all interfaces seagisters. It does NOT affect any test
sequence in progress or affect the selected test sequence.

GROUP EXECUTE TRIGGER (GET)

This can be used as a GPIB interface command terminator.

ETHERNET SESSIONS

The Ethernet interface uses TCR4Bts transport protocol which is aessioAbasedprotocol. The computer is the
session client and the 95x is the session server, so each session is managed by the computer.

The 95x is only allowed to have one sessiotive at a time.The active session is established between the 95x and
0KS 2LISyAy3 O2YoAylidAzy 2F GKS OftASyd Lt IFRRNBaa |yR
With most operating systeme (g.,Windows) the management of sessiongrasparent to the user, being

entirely handled by the OS. The user only needs to program

1 Initiating a session (opening the connection).
1 Sending and receiving ASCII data to and from the respective streams.

1 Closing the session.
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If the 95x is powecycled then it will power up with no active sessiorhe user should employ timeouts to detect
that the 95x has become ocliine and restart the session.

If a session is inactive for more than 1 minute then the 95x will allow a session to be initiated frderentif
source, automatically closing the inactive session. This prevents a potential lockup if the user does not close an
active session properly.

STATUS REGISTERS

There are several status registers associated with the 95x interfaces.

STBAND SRREGISTER

These are specifically used to show the status of and control the assertion of the GPIB SRQ signal. The value of the
STB register is logicalyNDed with the value of the SRE register; if the result is-pero then the GPIB SRQ line is
asserted. TheT®B register is read by the GPIB interface when a serial poll bus command is performed.

These are common to all interfaces. They atst8eqgisters i e.,has values from 0 to 255). Each bit is defined as
follows ¢

1 Bit 0, decimal value 1, binary valueQ0@001¢ set if a high voltage is currently present on the HV
GSNXYAYLFT ® ¢ KS @It dzS c2ef itstiakla éan chandedvitlzaut usey iiterdcion.a R Yy I Y A C

1 Bit 1, decimal value 2, binary value 00000@X&t when a test step dwell period isropleted, cleared
when read, when a test sequence is started, when a different test sequence is selected, or when reset.

1 Bit 2, decimal value 4, binary value 00000%Gt if a test sequence is currently being performed. The
Gl t dzS 27F (0 KReay | ayire Qdisdziue éai dhangeavithéut user interaction.

9 Bit 3, decimal value 8, binary value 00001@G&t when a test sequence is completed, cleared when
read, when a test sequence is started, when a different test sequence is selected, oregkén r

1 Bit 4, decimal value 16, binary value 00010QG@t when a test failure has been detected, cleared when
read, when a test sequence is started, when a different test sequence is selected, or when reset.

1 Bit5, decimal value 32, binary value 00100Q&@t when an ARC current over limit has been detected,
cleared when read, when a test sequence is started, when a different test sequence is selected, or when
reset.

1 Bit 6, decimal value 64, binary value 01000Q@® defined by IEEE488.1, set if the B5asserting the
SRQ line, otherwise it is cleared. Always zero for the SRE register.

1 Bit7, decimal value 128, binary value 1000090®t used, always 0.

OPC REGISTER

This is separate within each interface. This is it 8egister (.e., has values from 0 to 255). All of the bits in this
register are cleared when read by the user. Each bit is defined as fajlows

1 Bit 0, decimal value 1, binary value 00000@GEt when a command set is decoded without error.

1 Bit1, decimal value 2, binavalue 0000001Q set when a command is decoded with a field count error.

1 Bit 2, decimal value 4, binary value 00000&3®t when a command is decoded with an internal memory
error.

1 Bit 3, decimal value 8, binary value 00001@G&t when a command is deded with a field syntax or
data range error.

i1 Bit 4, decimal value 16, binary value 00010Q&@t when a command is decoded with a compatibility
error (e.g.,this 95x variant is incapable of performing the requested operation).
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1 Bit5, decimal value 32jimry value 00100008 set when a query command is decoded but there is
insufficient room in the output buffer for the response.

1 Bit 6, decimal value 64, binary value 01000Q&@t when the command buffer is overflowed.

1 Bit 7, decimal value 128, binarylwva 1000000@; set when a command is received with a command word
that is not known to the 95x, or the command cannot be processed at this time.

ESRREGISTER

This is separate within each interface. This is it 8egister {.e.,has values from O to 255)All of the bits in this
register are cleared when read by the user. Each bit is defined as falows

1 Bit 0, decimal value 1, binary value 00000@GEt when a command decoded,and an error occurred
during decode.

1 Bit 1, decimal value 2, binary val8000010¢ set when a query command is decoded but the response is

too long for the response buffer.

Bit 2, decimal value 4, binary value 00000&G&t when a test failure has been detected.

Bit 3, decimal value 8, binary value 00001@G®t when the iternal temperature of the 95x is above

limits.

Bit 4, decimal value 16, binary value 00010Q&@t when an internal fault is detected.

Bit 5, decimal value 32, binary value 00100Q&2t when an ARC current over limit has been detected.

Bit 6, decimal iae 64, binary value 010000@hot used, always 0.

Bit 7, decimal value 128, binary value 10000Q0®t used, always 0.

= =4

=A =4 =4 =4

ERR REGISTER

This is separate within each interface. This is a humeric value register. The value is cleared to zero when read by
the user. The value is set according to the success or failure of the last decoded command on this interface. The
possible values of this register are defined as follqws

0. The command was decoded without error.

The command could not be decoded at ttirse.

The command attempted to create an invalid test step number.

The command attempted to create or access an invalid test sequence number.

¢tKS O2YYlIYyR ONBFGSR I dSad atSLI 6KAOK A& y20G O02YLIN G
The command astained a numeric value field which was outside of the allowable range.

The command contained a field which did not have the correct syntax.

The command did not contain an expected field.

The command contained additional fields than expected.

© © N o 0 s~ NP

The command éyword was not recognized.
10. The 95x had an internal memory error while executing the command.
11. The previous response had not yet been transmitted when this query command was executed.

12. The set of commands was too long, over 1023 characters.
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COMMANDs
Command Description
Register Commands

*CLS Clears the STB, SRE, OPC, ESR and ERR registers.

Resets the front panel to the LOCAL state.

Responds with a <NR1> field value of the ERR reg¢fiserdears the
*ERR? .

ERR register
*ESR? Responds with a <NRf{ield value of the ESR registben dears the ESF

) register

Responds with a <NR1> field value of the OPC reg¢imtardears the
*OPC? :

OPC register
*SRE,<NR1> Sets the SRE register
*SRE? Responds with a <NR1> field value of the SRE register
*STB? Responds with a <NR1> field value of the STB regisarcertain bits of

' 552X

(Cannot

the STB register are cleared
Commands to create, editecall,or save the Activelest Sequence

be used while a test sequence is running)

Add a test step tohe end of the active sequence. See
ACezConfiguration Fields

ACW Configuration Fields

DCez Configuration Fields

DCW Configuration élds

DCIR Corguration Fields

GBez Configuration Fields

GB Configuration Fields

LowK Configuration Fields

ACCAP Configuration Fields

ACI Configuration Fields

DCI Configuration Fields

PULSE Configuration Fields

BRKDN Configuration Fields

PAUSE Configuration Fields

HOLD Configuration Fields

SWITCH (948i configuration) Configuration Fields
SWITCH (964i configuration) Configuration Fields

CLRLEADS

Clears the lead compensation data from the active test sequence

NAME,<STRING>

Names the active test sequence

NOSEQ

Clears the active test sequence

RCL,<NR1>

Recalls a test sequence from the requested store # and makes it the
active testsequence

SAVE,<NR1>

Saves the active test sequence into the requested store #

{9¢Zfr bwmbBhZE X

Com

Overwritea step in the active sequengseealso! 55 3 X 0
mands to Run the Active Test Sequence

(Can only be used while a test sequence is not running)
READY Makes the active test sequence ready to be run by the START buttor
RUN Runs the active test sequence
RUN,LEADS Runs the active test sequence in Lead Compensation mode

RunningTest Sequence Control Commands

ABORT

(Can on

ly be used while a tesequence is running)
Aborts a running test sequence
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Command Description

Aborts a running test sequeneenen executing an ACW stejorces the
instrument to exit the discharge phase prematureéliris command

AMPS,<NR3>

ABORFORCE should only be used when the Digd@tup cannot provide reliable high
voltage measurements.
CONT Continues a running test sequence

Commands changing the test level or frequency while running a MANUAL sequence

Sets thecurrenttest level of a running MANUAL test sequence

FREQ,<NR3>

Sets the test frequency of a running MANUAL test sequence

VOLTS,<NR3>

LEADS?

Active Test Sequence Information Query Commands

(Canonly

Sets the voltage test level of a running MANUAL test sequence

be used while not running a test sequence)
Responds with a <BOOL> indicating if the active test sequence cont:
lead compensation data

NAME?

RUN?

Active

Responds with a <STRING> which is the name of the active test seq
TestSequence Status Query Commands

Responds with a <BOOL> indicating if the active test sequence is be
run (1) or not (0)

SEQ?

Responds with a <NR1> which is the active test sequendeifthpne
100 if defined by an interface, otherwiselrough 99

STEP?

Responds with a <NR1> indicating the step # presently being actione
a running test sequend@® if none, otherwise 1 through 999)

PHASE

Responds with a <NR1> indicating the step phase presently being
actioned.

0- Not performing a step

1 - Ramping in a single controlled ramp (to within 5%)

2 - Settling to within 1% and preheck delay

3-Dwell, performing limit checks

4 - Discharging in a ramped manner to a safe level

5- Discharging in a fast manner to a safe level

6 - Discharging in to a safe level at the fastest possible rate
7 - The only phase during a HOLD or PAUSE step

8 - The preswitch identification phase of a SWITCH step

9 - The preswitch delay phase of a SWITCH step

10- Commanding the required switches

11- The postswitch delay phase of a SWITCH step

Test Result Query Commands
(While running a test sequence)

Pagel300f 155



95x Series Operating Manudilay 17, 2022

Command

MEASRSLT?,<STRING>

RSLT?

Description

Responds witta <NR3> measurement result during execution of a tes
step. <STRING>ds

FREQ frequency (in Hz)

AMP&; DC oiRMS current (in Amps)

INPHSA In-phase current (in Amps)

QUADA quadrature current (in Amps)

VOLTS DC or RMS voltage (in Volts)

INPHSY, In-phase voltage (in Volts)

QUAD\,, quadrature voltage (in Volts)

OHMS DC or RMS impedance (i)

INPHSQ@ In-phase impedance (ifK)

QUADQ; quadrature impedance (ifK)

ARG arc current (in Amps)

ARCCG arc counter in counts

BRKDN breakdown current (in Amps)

CAR capacitance (in F)

DF¢ dissipation factor (unitless)

Test Result Query Commands

(After running a test sequence)

Responds with a <NR1> indicating the overall test sequence fail stat
and reason This is the logical OR of all individual step status flags. 1
can also be used while running a test sequence.

See

Test Step StatuElags

STAT?

Responds with a <STRING> indicating the pass/fail state of each tes
This can also be used while running a suence. The response
contains one character for each defined test step

P passed

F failed

- Not performed

? In process

STEPRSLT?,<NR1>

Responds with a set of fields giving the complete set of results for the
specified test step See
STEPRSLT? Respdrietds

ARCCRSLT?,<NR1>

BEEP,START,<NR1>

Responds with@NR1 carrying the arc count for tepecified test step
Configuration Setting€ommands
Configures the start beep sountts0 (off) to 4 (loud)

BEEPBTART Responds with the <NR1> setting of #tart beep sound
BEEP,PASS,<NR1> Configures the pass beep sourtd) (off) to 4 (loud)
BEEPPASS Responds with the <NR1> setting of fheessbeep sound
BEEP,FAIL,<NR1> Configures the fail beep sountts 0 (off) to 4 (loud)

BEEPFAIL Responds with the <NR1> setting of thé beep sound
BEEP,KEY,<NR1> Configures the kepress beep sound®s 0 (off) to 4 (loud
BEEPREY Responds with the <NR1> setting of tey presdeep sound
CONTSENSE,<BOOL> Configures the Continuity Sense feature

CONTSENSE? Responds with the <BOOL> Continuity Sense feature setting

DATE,<NR1><NR1><NR1>

Sets the present date (month, date, year)

DHCP,<BOOL>

Configures the Ethernet DHCP setting

DHCP?

Responds with the <BOOL> Ethernet DHCP setting

DIOSTAREKSTRING>

Configures th6sTARDIO inputto OFF, Hl or LO
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Command Description

DIO?START Responds with the <STRING> setting forSRARDIO input
DIOABORKSTRING> Configures theABORDIO inputto OFF, HI or LO
DIO?ABORT Responds with the <STRING> setting forABORDIO input

DIOINTERLOGKSTRING>

Configures theNTERLOCBIO inputto OFF, HI or LO

DIO?INTERLOCK

Responds with the <STRING> setting forlifBEERLOCBIO input

DIOSEQUENGESTRING>

Configures thesEQUENCBO inpusto OFF, Hl or LO

DIO?SEQUENCE

Responds with the <STRING> setting forSEQUENCHO inpus

DIOPASSSTRING>

Configures thd® ASPIOoutput to HI or LO

DIO?PASS Responds with the <STRING> setting forRAS DIOoutput
DIOFAIL<STRING> Configures thé=AlLDIOoutput to HI or LO

DIO?FAIL Responds with the <STRING> setting forRAd DIOoutput
DIOTESTINGSTRING> Configures th& ESTIN®IOoutput to HI or LO
DIO?TESTING Responds with the <STRING> setting forTBSTIN®IOoutput
DIOPWEL|<STRING> Configures theWELIDIOoutput to HI or LO

DIO?DWELL Responds with the <STRING> setting forDNeEL IDIOoutput
DIOHV,<STRING> Configures thedV PRESENDIOoutput to Hl or LO

DIO?HV Responds with the <STRING> setting forvePRESENDTOoutput
FAILARC,<BOOL> Configures if the 95x is to fail on arc detection

FAILARC? Responds with the <BOOL> fail on arc detection setting

FASTRERUN,<NR1>

Configures hova test sequence may be rerun from the front panel
0 ¢ enable fast rerun

1 ¢ enable fast rerun if pass

2 ¢ disable fast rerun

FASTRERUN? Responds with the <NR1> fast rerun setting
GATEWAY,<NR1><NR1> <NR1> <l Configures the Ethernet Gateway IP Addrestirsy

GATEWAY? Responds with the Ethernet Gateway IP address setting as four <NR
GPIB,<NR1> Configures the GPIB address setting

GPIB? Responds with the <NR1> GPIB address setting

HVSAFET¥BOOL> Configures the HV Detect safety feature

HVSAFETY Responds with the <BOOL> HV Detect safety feature setting

IP,<NR1><NR1><NR1><NR1>

Configures the Ethernet IP Address setting

IP?

Responds with the Ethernet IP address setting as four <NR1>

MAXDISCHARGE,<NR3>

Configures the maximurmllowed discharge current during DCez, DCW
and DCIR type steps to the <NR3> value in amps, values between 1
and 200mA are valid

MAXDISCHARGE?

Responds with the <NR3> value of the maximum allowed discharge
current setting

MINLOAD<BOOL>

Configures thesnable for minimum loading detection during the ramp
period of DCW and DCIR steps

0 or N¢ Minimum loading is not detected

1 or Y¢ Minimum loading is detected as configured in each individual
test step

MINLOAD Responds with the <BOOh®#nimum loading dtection enable setting
RS232,<NR1> Configures the RS232 baud rate setting
RS2327? Responds with the <NR1> RS232 baud rate setting

SUBNET,<NR1>,<NR1>,<NR1>,<NH

Configures the Ethernet IP Subnet Mask setting

SUBNET?

Responds with the Ethernet Bubnet Mask setting as four <NR1>
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Command

SWITCHES,<STRING>

Description

Configures the switch matrix unit control setting
NONE; no external switch matrix units

948¢ a single 948i using RS232

964SER a single 964i using RS232

964VICLE a single 964i using VICL

964VICLZ two 964i using VICL

964VICLZE three 964i using VICL

964VICL4 four 964i using VICL

SWITCHES?

Responds with the <STRING> switch matrix unit control setting

TIME,<NR1>,<NR1><NR1>

Sets the present time (hours, minutes, seconds)

TIME12,<BOOL>

Configures the clock 12/24hr configuration setting

TIME12?

Responds with the <BOOL> clock 12/24hr configuration setting

VLIMIT,DC,<NR3>

Configures the maximum DC Voltage available during future test
sequences

VLIMIT?,DC Responds with the <NR3raximum DC Voltage setting
VLIMIT.AC,<NR3> Configures the maximum AC Voltage available during future test
sequences
VLIMIT?,AC Responds with the <NR3> maximum AC Voltage setting
Identification Commands
Responds with a set of fieldescribing the productsee
*IDN?
*IDN?ResponseFields
*OPT? Responds with a set of <STRING> fields indicating each installed op
SERNUM? Responds with a <STRING> indicating the serial number of the prod
Misc. Commands
DATE? Responds with the present date as a <STRING> (mm/dd/yy)
LOCAL Sets the front panel into the LOCAL state
LOCKOUT Sets the front panel into the REMOTE LQCK state
Resets all interfaces
*RST Aborts a running test sequence
Clears the active testequence
TIME? Responds with the present time as a <STRING> (hh:mm:ss)

This is always in 24hr format

*IDN? RESPONSE FIELDS

Field # Field Format Description

<STRING> | Manufacturer é.g.,VITREK

<STRING> | Model €.g.,951i).

<STRING> | Serial numberd.g.,123456)

<STRING> | Main firmware versiond.g.,v1.45)

<STRING> | Front panel firmware versiore(g.,v1.21)

<STRING> | Measurement DSP firmware versiand.,v1.21)

N[OOI R WIN(F

<STRING> | Drive DSP firmware versioe.g.,v1.21)
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|ACEZCONFIGURATION FIELDS

Field # Field Format Value

1 <STRING> | ACEZ
2 <NR3> Test Voltage (in Vrms)
3 <NR3> Test Frequency (in Hz)
4 <NR3> Ramp Time (in seconds)
5 <NR3> Dwell time (in seconds)
<EMPTY> | Step is to be user terminated
6 <NR3> Minimum Leakage Limit (in Arms)
7 <NR3> Maximum Leakage Limit (in Arms)
ABORT- Abort on failure
8 <STRING> CONT Continue on failure
<EMPTY> . . e .
o <MISSINGS Option AG30 is not usedmay only be <MISSING> if field 10 is also <MISS
<STRING> INT :.Optu_Jn AGO is not used N _ o
EXT : Option ABD is to be used (valid if option AD is fitted)
<EMPTY> .
0 <MISSINGS Load is not grounded
<STRING> GND : Load is grounded (valid if option HSS is fitted)
ISO : Load is not grounded
Exampleg

ADD,ACEZ,1000.0,60.0,1.5,60.0,0.0,0.005,ABORT

Configures the following (in ordec)

An ACez type test step

1000V test voltage

60Hz test frequency

1.5 second ramp time

60 second dwell time

No minimum leakage current limit

5mArms maximum leakage rrant limit (i.e., 7.07mApk breakdown limit)

Abort test sequence if fails

HV Terminal used (ABD not used or not installed) since both fields 9 and 10 are missing
DUT is isolated since both fields 9 and 10 are missing

|ACW CONFIGURATION FIELDS

Field # Fidd Format Value

1 <STRING> | ACW
2 <NR3> Test Voltage (in Vrms)
3 <NR3> Test Frequency (in Hz)
4 <NR3> Breakdown Limit (in Apk)
5 <NR3> Ramp Time (in seconds)
5 <NR3> Dwell time (in seconds)

<EMPTY> | Step is to be user terminated

NONE No F'checked leakage

! <STRING> RMSA: 15t checked value is RMS leakage current
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INPHSA 15t checked value is {Rhase leakage current
QUADA 1%t checked value is Quadrature leakage current
RMSGQG 1%t checked value is RMS leakage impedance
INPHSG 1%t checked value is {Rhase leakage impedance
QUADG 1%t checked value is Quadrature leakage impedance
8 <NR3> 1t Minimum Leakage Limit (in A &)
<EMPTY> | Only valid if no % checked leakage
9 <NR3> 15t Maximum Leakage Limit (in A&
<EMPTY> | No 'maximum limit (only valid for impedance or n& dhecked leakage)
NONE No 2 checked leakage
RMSA 2" checked value is RMS leakage current
INPHSA 2" checked value is {Rhase leakage current
10 <STRING> | QUADA 2" checked value is Quadrature leakage current
RMSO 2" checked value is RMS leakage impedance
INPHSQ 2" checked value is Rhase leakage impedance
QUADG 2" checked value is Quadrature leakaggadance
1 <NR3> 2" Minimum Leakage Limit (in A &)
<EMPTY> | Only valid if no 2 checked leakage
12 <NR3> 2" Maximum Leakage Limit (in A &)
<EMPTY> | No 2¥maximum limit (only valid for impedance or n&2hecked leakage)
13 <NR1> Time period for arc detection (4, 10, 15, 20, 30 or 40)
<EMPTY> | Arc detection disabled
14 <NR1> Arc detection limit (in mA)
<EMPTY> | Only valid if arc detectiodisabled in field 13
NONE No discharge if next step compatible
15 <STRING> | FAST Fast discharge
RAMP- Discharge same as ramp
ABORT- Abort on failure
16 <STRING> CONT Continue on failure
zII\E/IwASPS-II—;Z» Option AG30 is not usedmay only be<MISSING> if field 18 is also <MISSI
17 <STRING> INT : Optign AGO i_s not used . _ o
EXT : Option ABD is to be used (valid if option A0 is fitted)
<EMPTY> .
s <MISSINGS Load is not grounded
<STRING> GND : Loaq is grounded (valigjition HSS is fitted)
ISO : Load is not grounded
Exampleg

ADD,A®/,1000.0,60.0.011.5,60.0RMSA).0,0.005NONE,,,,,FASSBORT
Configures the following (in ordeg)

An AQV type test step
1000V test voltage
60Hz test frequency
10mApk breakdowtimit
1.5 second ramp time
60 second dwell time
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1stchecked value is rms leakage current

No minimum1stleakage current limit

5mArms maximuni®tleakage current limit

No 2 checked limit (so following two fields are <EMPTY>)

No arc detection (so followiniield is also <EMPTY>)

Fast discharge

Abort test sequence if fails

HV Terminal used (ABD not used or not installed) since both fields 17 and 18 are missing
DUT is isolated since both fields 17 and 18 are missing

| DCEZ CONFIGURATION FIELDS

Field # FieldFormat Value

1 <STRING> | DCEZ
2 <NR3> Test Voltage (in V)
3 <NR3> Ramp Time (in seconds)
4 <NR3> Dwell time (in seconds)
<EMPTY> | Step is to be user terminated
5 <NR3> Minimum Leakage Limit (in A)
6 <NR3> Maximum Leakage Limit (in A)
ABORT- Abort on failure
/ <STRING> CONT Continue on failure
. ZI\E/II:ASPSTIEZ> Load is not grounded
GND : Load is groundedn(y valid if option HS8r HS is fitted)
<STRING> . .
ISO : Load is not grounded

Exampleg
ADD,DCEZ,1000.0,1.5,60.0,0.0,0.005,ABORT
Configures the following (in ordeq)

A DCez type test step

1000V test voltage

1.5 second ramp time

60 second dwell time

No minimum leakage current limit
5mA maximum leakage current limit
Abort test sequence if fal

DUT is isolated since field 8 is missing

| DCW CONFIGURATIOKEIBIS

Field # Field Format Description

1 <STRING> | DCW

2 <NR3> Test Voltage (in V)

3 <NR3> Breakdown Limit (in A)
4 <NR3> Ramp Time (in seconds)
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5 <NR3> Dwell time (in seconds)
<EMPTY> | Step is to be user terminated
6 <NR3> Precheck delay (in seconds)
AMPS Leakage limits are in Amps
! <STRING=> OHMS: Leakage limits are iK
8 <NR3> Minimum Leakage Limit (in A &)
9 <NR3> Maximum Leakage Limit (in A &)
<EMPTY> | No maximum limit (only valid for impedance)
10 <NR1> Time period for arc detection (4, 10, 15, 20, 30 or 40)
<EMPTY> | Arc detection disabled
11 <NR1> Arc detection limit (in mA)
<EMPTY> | Only valid if arcetection disabled in field 10
NONE No discharge if next step compatible
12 <STRING> | FAST Fast discharge
RAMP- Discharge same as ramp
ABORT- Abort on failure
13 <STRING> CONT Continue on failure
14 <NR3> Min Load (in Farads), may kMISSING> if field 15 is also <MISSI||
<EMPTY> .
s <MISSING> Load is not grounded
GND : Load is groundedn(y valid if option HS8r HSS is fitted)
<STRING> ] .
ISO : Load is not grounded

Example

ADD,DCW,100000151.5,60.00.0,AMP3).025e-6,4,10,FASABORT

Configures the following (in ordec)

A D@V type test step
1000V test voltage
15mA breakdown limit
1.5 second ramp time
60 second dwell time
0 second delay
Define leakage limits in Amps

No minimum leakage current limit
25UA maximum lakage current limit
4us arc detection time

10mA arc detection limit

Fast discharge

Abort test sequence if fails

Minimum load during ramp is set to 0 since both fields 14 and 15 are missing
DUT is isolated since both fields 14 and 15 are missing

|DCIR CONBURATION FIELDS

Field # Field Format Value

1 <STRING> | DCIR
2 <NR3> Test Voltage (in V)
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3 <NR3> Breakdown Limit (in A)
4 <NR3> Ramp Time (in seconds)
5 <NR3> Dwell time (in seconds)
<EMPTY> | Step is to be user terminated
6 <NR3> Precheck delayin seconds)
PASSTest is ended as soon as passes
FAIL- Test is ended as soon as fails
! <STRING> TIME- Test always extends for the full time
STDY, Test is ended if the load is within limits and is steady or impro
AMPS Leakage limits are in Amps
8 <STRING> OHMS Leakage limits are i
9 <NR3> Minimum Leakage Limit (in A &)
10 <NR3> Maximum Leakage Limit (in A &)
<EMPTY> | No maximum limit (only valid for impedance)
1 <NR1> Time period for arc detection (4, 10, 1), 30 or 40)
<EMPTY> | Arc detection disabled
12 <NR1> Arc detection limit (in mA)
<EMPTY> | Only valid if arc detection disabled in field 11
NONE No discharge if next step compatible
13 <STRING> | FASTFFast discharge
RAMP- Discharge same as ramp
ABORT- Abort on failure
14 <STRING> CONT Continue on failure
15 <NR3> Min Load (in Farads), may be <MISSING> if field 16 is also <MISSIN
<EMPTY> .
" <MISSINGS Load is not grounded
<STRING> GND : Loaq is grounded (valid if option IHEBSS is fitted)
ISO : Load is not grounded
Exampleg

ADD,DCIR,1000.0,0.015,1.5,60.0,0.0,FAIL, AMPS,06)£%6,FAST,ABORT

Configures the following (in ordeq)

A DCW type test step

1000V test voltage

15mA breakdown limit
1.5 second ramp time

60 second dwell time
0 second delay
Test is terminated as soon as a failure is detected
Define leakage limits in Amps

No minimum leakage current limit

25uA maximum leakage current limit

4us arc detection time

10mA arc detection limit
Fast discharge
Abort test £quence if fails
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Minimum load during ramp is set to 0 since both fields 15 and 16 are missing
DUT is isolated since both fields 15 and 16 are missing

GBEZ CONFIGURATION FIELDS

Example

Field # Field Format Value

1 <STRING> | GBEZ

2 <NR3> Test Current (ilArms)

3 <NR3> Test Frequency (in Hz)

4 <NR3> Dwell time (in seconds)

<EMPTY> | Step is to be user terminated

5 <NR3> Minimum Voltage Drop Limit (in Vrms

6 <NR3> Maximum Voltage Drop Limit (in Vrm
ABORT- Abort on failure

! <STRING> CONT Continue on failure

ADD,GBEZ,25.0,60.0,60.0,0.0,0.1,ABORT

Configures the following (in ordeq)

A GBez type test step
25A test current
60Hz test frequency

60 second dwell time

No minimum voltage drop
0.1V maximum voltage drop
Abort test sequene if fails

GB CONFIGURATION FIELDS

Field # Field Format Value

1 <STRING> | GB

2 <NR3> Test Current (in Arms)

3 <NR3> Test Frequency (in Hz)

4 <NR3> Maximum open circuit drive (in Vrms)

5 <NR3> Ramp Time (in seconds)

6 <NR3> Dwell time (inseconds)

<EMPTY> | Step is to be user terminated

RMSV Checked value is RMS voltage drop
INPHSV Checked value is 4phase voltage drop
QUADV Checked value is quadrature voltage dr

! <STRING=> RMSO Checked value is RMS impedance
INPHSQ Checked value is4phase impedance
QUADG Checked value is quadrature impedanc

8 <NR3> Minimum Limit (in V oiK)

9 <NR3> Maximum Limit (in V oK)
NONE No discharge if next step compatible

10 <STRING> FAST Fast discharge
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RAMP- Discharge samas ramp

ABORT- Abort on failure

11 <STRING> CONT Continue on failure

Example
ADD,GB,25.0,6080,0.060.0RMS1.0,0.1FASTABORT
Configures the following (in ordet)

A GB type test step

25A test current

60Hz test frequency

5V max operircuit voltage
0 second ramp time

60 second dwell time
Check RMS impedance
No minimumimpedance
0.TKmaximumimpedance
Fast discharge

Abort test sequence if fails

7 LOWK CONFIGURATION FIELDS

Field # Field Format Value

1 <STRING> | LOWOHM
1 or Y- Test using 2vire mode
2 <BOOL> 0 or N- Test using 4vire mode
3 <NR3> Test time (in seconds)
<EMPTY> | Step is to be user terminated
4 <NR3> Check delay (in seconds)
5 <NR3> Minimum Resistance Limit (i)
6 <NR3> Maximum Resistance Limit (i§
ABORT- Abort on failure
! <STRING> CONT Continue on failure

Exampleg
ADD,LOWOHM,0,5.0,0.0,1.25,1.75,ABORT
Configures the following (in ordec)

A LovK type test step

Use 4wire mode

5 second test time

0 secondielay

1.25K minimum resistance
1.75K maximum resistance
Abort test sequence if fails
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|ACCAP CONFIGURATION FIELDS

Field # Field Format Value

1 <STRING> | ACCAP

2 <NR3> Test Voltage (in Vrms)

3 <NR3> Test Frequency (in Hz)

4 <NR3> Breakdown Limit (ifApk)

5 <NR3> Ramp Time (in seconds)

5 <NR3> Dwell time (in seconds)
<EMPTY> | Step is to be user terminated

7 <NR3> Minimum Capacitance Limit (in F)

8 <NR3> Maximum Capacitance Limit (in F)

9 <NR3> Minimum DF Limit (no units)

10 <NR3> Maximum DHRimit (no units)

1 <NR1> Time period for arc detection (4, 10, 15, 20, 30 or 40)
<EMPTY> | Arc detection disabled

12 <NR1> Arc detection limit (in mA)

<EMPTY> | Only valid if arc detection disabled in field 11

13 <STRING> | FAST Fast discharge

NONE No discharge ifiext step compatible

RAMP- Discharge same as ramp

14 <STRING>

ABORT- Abort on failure
CONT Continue on failure

ZII\E/II:ASF;II—I\\E> Option AG30 is not usedmay only be <MISSING> if field 16 is also <MISS
15 <STRING> INT : Option AGO is not used
EXT : Option ABD is to be usedofly valid if option AC30 is fitted)
<EMPTY> .
6 <MISSINGS Load is not grounded
<STRING> GND : Load is groundedn(y valid if option HSS is fitted)
ISO : Load is ngrounded
Example

ADD,ACAR1000.0,60.0,0.01,1.5,60@9%e9,1.1e9,0.0,1.0,,FAST,ABORT

Configures the following (in ordeq)

An ACARype test step

1000V test voltage

60Hz test frequency

10mApk breakdown limit

1.5 second ramp time

60 secondiwell time

0.9nFminimumcapacitance

1.1nF maximum capacitance

No minimum dissipation factor

No maximum dissipation factor (1.0 disables the maximum)
No arc detection (so following field is also <EMPTY>)
Fast discharge
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Abort test sequence if fails
HV Termial used (AG0 not used or not installed) since both fields 15 and 16 are missing
DUT is isolated since both fields 15 and 16 are missing

ACI CONFIGURATION FIELDS

Field # Field Format Value

1 <STRING> | ACI
5 <NR3> Test time (in seconds)
<EMPTY> | Step is to be user terminated
3 <NR3> Delay time (in seconds)
4 <NR3> Minimum Leakage Current Limit (in Arms)
5 <NR3> Maximum Leakage Current Limit (in Arms)
6 <NR1> Time period for arc detection (4, 10, 15, 20, 30 or
<EMPTY> | Arcdetection disabled
7 <NR1> Arc detection limit (in mA)
<EMPTY> | Only valid if arc detection disabled in field 6
ABORT- Abort on failure
8 <STRING> CONT Continue on failure

Exampleg
ADDACI5.0,0.0,0.0,50¢5,, ABORT
Configures thdollowing (in order)

An ACltype test step

5 secondtest time

0 second delay time

No minimumleakage current

50uAmaximumleakage current

No arc detection (so following field is also <EMPTY>)
Abort test sequence if fails

DCI CONFIGURATION FIELDS

Field # Field Format Value

1 <STRING> | DCI

2 <NR3> Test time (in seconds)
<EMPTY> | Step is to be user terminated

3 <NR3> Delay time (in seconds)

4 <NR3> Minimum Leakage Current Limit (in A)

5 <NR3> Maximum Leakage Current Limit (in A)

6 <NR1> Timeperiod for arc detection (4, 10, 15, 20, 30 or 4
<EMPTY> | Arc detection disabled

7 <NR1> Arc detection limit (in mA)
<EMPTY> | Only valid if arc detection disabled in field 6

ABORT- Abort on failure
8 <STRING> CONT Continue on failure
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Example
ADDDCI,5.0,0.0,0.0,506,,,ABORT
Configures the following (in ordeg)

ADCI type test step

5 second test time

0 second delay time

No minimum leakage current

50uA maximum leakage current

No arc detection (so following field is akBMPTY>)
Abort test sequence if fails

PULSE CONFIGURATION FIELDS

Field # Field Format Value

1 <STRING> | PULSE
2 <NR3> Level (in V)
POSITIVEUnIipolar +ve
3 <STRING> | NEGATIVEUnipolarcve
BIPOLARBiIpolar
4 <NR3> Ramp time (tr) (in seconds)
5 <NR3> Hold Time (th) (in seconds)
6 <NR3> Breakdown Current Limit (in A)
7 <NR1> Time period for arc detection (4, 10, 15, 20, 30 or
<EMPTY> | Arc detection disabled
8 <NR1> Arc detection limit (in mA)
<EMPTY> | Only valid if arc detectiodisabled in field 7
ABORT- Abort on failure
9 <STRING> CONT Continue on failure

Exampleg
ADD,PULSE,250.0,POSITIVE 1@e3,0.05,4,10,ABORT
Configures the following (in ordec)

A PULSE type test step

A single positive pulse
1ms ramp time

10mshold time

50mA maximum current
4us arc detection

10mA arc detection limit
Abort test sequence if fails

| BRKDN CONFIGURATION FIELDS

Field # Field Format Value
1 <STRING> | BRKDN

Pagel43of 155



95x Series Operating Manudilay 17, 2022

2 <NR3> Test Current Level (in A)
3 <NR3> Initial Ramp Rate (in V/sec)
4 <NR3> Minimum Breakdown Voltage (in V)
5 <NR3> Maximum Breakdown Voltage (in V)
ABORT- Abort on failure
6 <STRING> CONT Continue on failure
<EMPTY> .
, <MISSINGS Load is not grounded
GND : Load is grounded (only valid if option BISSS is fitted)
<STRING> i .
ISO : Load is not grounded

Example
ADD,BRKDN,0011000.0,500.0,600.0,ABORT
Configures the following (in ordec)

A BRKDN type test step

1mA test current level

1000V/sec initial ramp rate

500V minimum breakdown voltage
600V minimunmbreakdown voltage

Abort test sequence if fails

Load is not grounded (field 7 is missing)

PAUSE CONFIGURATION FIELDS

Field # Field Format Value

1 <STRING> | PAUSE
2 <NR3> Pause time (in seconds

Exampleg
ADD,PAUSE,5.0
Configures the following (iarder) ¢

A PAUSE type test step
5 second pause time

HOLD CONFIGURATION FIELDS

Field # Field Format Value

1 <STRING> | HOLD
2 <NR3> Timeout (in seconds

Exampleg
ADDHOLD60.0
Configures the following (in ordec)
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AHOLLDype test step
60 secondtimeout

SWITCH (9481 CONFIGURATION) CONFIGURATION FIELDS

Field # Field Format Value

1 <STRING> | SWITCH

2 <NR3> Preswitch delay (in seconds)
3 <NR3> Postswitch delay (in seconds)
4-10 <NR1> Switch bank data banks@®resp.

Example
ADD,SWITCH,0.0,0.25,0x00,0x00,0x00,0x00,0x00,0x00,0x00
Configures the following (in ordeq)

A SWITCH type test step

0 second preswitch delay

0.25 second posswitch delay
Bank #6 set to hexadecimal 00
Bank #5set to hexadecimal 00
Bank #4 set to hexadecimal 00
Bank #3 set to hexadecimal 00
Bank #2 set to hexadecimal 00
Bank #1 set to hexadecimal 00
Bank #0 set to hexadecimal 00

‘SWITCH (9641 CONFIGURATION) CONFIGURATION FIELDS

Field # Field Format Value

1 <STRING> | SWITCH

2 <NR3> Preswitch delay (in seconds)

3 <NR3> Postswitch delay (in seconds)

4-11 <NR1> 964 #1 Switch bank data bank®Tesp.

12-19 | <NR1> 964 #2 Switch bank data bank®¥esp. (only if configured for >1x96

20-27 | <NR1> 964 #3Switch bank data banks@resp. (only if configured for >2x96

2835 | <NR1> 964 #4 Switch bank data bank®7esp. (only if configured for 4x964
Exampleg

ADD,SWITCH,0.0,0.25,0x00,0x00,0x00,0x00,0x00,0x0@K&00
Configures the following (in ordeg)

A SWITCH type test step

0 second preswitch delay

0.25 second posswitch delay
Bank # set to hexadecimal 00
Bank #6 set to hexadecimal 00
Bank #5 set to hexadecimal 00
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Bank #4 set to hexadecimal 00
Bank #3 set to hexadecimal 00
Bank #2set to hexadecenal 00
Bank #1set to hexadecimal 00
Bank #0 set to hexadecimal 00
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|TEST STEP STATUS FLAGS

This is a <NR1> value formed by the addition (or logical OR) of the values shown in the table below. Note that a
zero total value indicates that no failucecurred.

Bit | Value Description

+

0 1 | 95x Internal Fault
1 2 | Unstable load
2 4 | Breakdown detected (> setting)
3 8 | HOLD Stegrmeout exceeded
4 16 | User abort
5 32 | Continuity Sense failure detected
6 64 | Wiring fault detected
7 128 | Arcdetected
8 256 | 1%t check <minimunsetting
9 512 | 18tcheck >maximursetting
10 1024 | 2" check <minimunsetting
11 2048 | 2" check >maximursetting
12 4096 | INTERLOCK failure
13 8192 | HV TRIP activated
14 16384 | Switch Matrix unit did nocommunicate
15 32768 | Breakdown detected> surgeadrive ability limitfor testtype)
16 65536 | 95x Overheated
17 131072 | Step type incompatible with the model and option content
18 262144 | Minimum Loading was not encountered during ramp in a DCWQIR type step
19 524288 | Breakdown detected (sustained drive abilityimit for testtype)
A steady or decreasing current was not detected during dwell but the load was otherwise w
20 | 1048576 S . ) o
the limits in a DCIR type step configureddominate in this manner
21 | 2097152| User forced abort
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