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WARNING

Potentially dangerous voltages may be presentanrt &nd rear panel terminals. Follow all

warnings in this manual when operating or servi¢hg instrument. Dangerous levels of enefgy

may be stored in capacitive devices tested byuhits Always make sure the high voltage
indicator isnot on when connecting or disconnecting the deviceeutekst.
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Warranty

uadTech

Most Trusted In Electrical Testing

QuadTech warrants that Products are free from tefieenaterial and workmanship and,
when properly used, will perform in accordance wdhadTech's applicable published
specifications. If within one (1) year after onigl shipment it is found not to meet this
standard, it will be repaired, or at the optionQufadTech, replaced at no charge when
returned to a QuadTech service facility.

Changes in the Product not approved by QuadTech sHavoid this warranty.

QuadTech shall not be liable for any indirect, spaal or consequential damages,
even if notice has been given of the possibility stich damages.

This warranty is in lieu of all other warranties, expressed or implied, including, but
not limited to any implied warranty or merchantability or fitness for a particular
purpose.

SERVICE POLICY

QuadTech’s service policy is to maintain produgiaie capability for a period of at leapt

five (5) years after original shipment and to m#ke capability available at the then
prevailing schedule of charges.
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Specifications

Dielectric Strength

AC Output Voltage: Range: 0.%0 5kV AC, in 1V steps
Regulation: * (1% of setting +5V)
Frequency:  50-600Hz, in 10Hz increments

Voltage Display: Accuracy: = (1% of reading +5V)
Resolution: 1V steps
AC Current Display: Total current
Range: LA to 40mA AC, in LA or 1QuA steps
Accuracy:  * (1% of reading + 5 counts)
DC Output Voltage: Range: 0.5 to 6kV DC, in 1V steps
Voltage Display: Accuracy: = (1% of reading +5V)
Resolution: 1V steps
DC Current Display: Range: 0.ftA to 0.299mA DC, in O0.flA steps

0.3mA to 2.99mA DC, in{dA steps
3mA to 12mA DC, in 10A steps
Accuracy:  * (1% of reading + 5 counts)

NOTE:
The accuracy of the current reading is a functibcooints in the least significant digit
displayed. The magnitude of a count is determimethe current measurement rang
which is a function of the programmaédyh limit.

\1%

DC Hipot:

Programmed High Limit Current _ 300mA lcount = 10uA
Programmed High Limit Current .300 < 3.00mA 1courituA
Programmed High Limit Current <.300mA lcount.®#UA
AC Hipot:

Programmed High Limit Current _ 3.00mA lcount = 10uA
Programmed High Limit Current < 3.00mA lcountuAl
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Specifications (Continued)

Insulation Resistance

Voltage: 50 - 1000V DC in 1V steps

Accuracy: * (1% of reading + 5V)

Range: 100K - 50X (voltage dependent)
Accuracy: * (5% + 5 counts)= 500V, 10M2 - 1GQ

* (10% + 5 countsy 500V, 1Q2 - 10
* (15% + 5 counts} 500V, 10@&) - 50QQ
+ (10% + 5 countsy 500V, 100K - 1GQ

Voltage
A

1000V

500V Specification Range

50V

» Resistance

0.1M 20M

Ground Bond

Output Current: Range:

1G 50G Q
5G

1.0 to 30.0A AC, setting .01A/step

Regulation: + (1% of setting + 0.3A)
Accuracy:  * (1% of reading + 3 counts)
Frequency: 50/60Hz, selectable
Voltage: 6 to 15V, programmable
Resistance: Range: 0.1@ - 510.0n®, 4 digits, Hi Limit

Accuracy:  * (1% of reading + 3 counts)
Resolution: 0.1€
Current

30A

12A - Specification Range

3A

. . L L L » Resistance
10m  120m 210m 510m
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Specifications (Continued)

ARC Detection

Detection Current:

Pulse Width:

Range: 1mA - 20mA AC, 1mA - 12mA DC
Minimum: 4(s, 2Qus, 1Qus or 4us

Open/Short Circuit Detection Mode

Detection Mode:

General Features

Limits:

Indication:

Display:
Buzzer Level:

Time:

Setup Storage

<100V, 600Hz
Check for Open & Short against a standard cegorawit value, Cs

Hi/Lo Programmable during Test Time
(Lo can be set to Off in Hipot & GR, Hi can be &eOff in IR)

Pass/Fail LEDs, audible sound
Status LEDs: Remote, Lock, Offset & Error

320 x 240 enhanced LCD with Status Indicators

Low, Medium, High or OFF

AC Hipot DC Hipot IR GB

Ramp: 0.3 - 999s Ramp: 0.3 - 9995 Ramp: 0.3 - 999Start Wait: 0.1 - 99.9se(

Test: 0.3 - 999sec| Dwell: 0 - 999s Test: 0.3 - 8893 Test: 0.3 - 999sec

Test: 0.3 - 999sec

Test Time is (x20ms) and can be set to Continuous
Ramp, Dwell and Start Wait Time can be set to OFF

100 memory groups with 50 steps each.
12 Character Alpha-Numeric Label

Standard Interfaces: RS-232 and Remote I/O

RS-232:

Remote 1/O:

Data Bits: 8, Stop Bits: 1, Parity: None/Odd/Even
Selectable Baud Rate: 300 — 19200 bps; Connéxfmn female

Inputs: START, RESET

Characteristics: 24V active low, Pulse width >1ms
Outputs: PASS, FAIL, UNDER TEST
Characteristics: Dry contact relay, Closed i&tru
Electrical Characteristics: 120V, 100mA max
Connector: 9 pin male D-series & Terminal Strip
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Specifications (Continued)

General Features

Optional
Interfaces:

Optional

Internal Scanner:

Front Panel
Lockout:

Connectors:

Mechanical:

Weight:

Environmental:

Power:

Supplied:

Ordering
Information:

Page 12 of 148

IEEE-488 or Printer (replaces IEEE-488)

8 Channel Plug-In Scan Unit

6000-01 Scanner: 5HV & 3GB Channels
6000-02 Scanner: 3HV & 5GB Channels
6000-03 Scanner: 8HV Channels

Key Lock: Test and Memory recall operational; LED Display Koc
Fail Lock: Test operational; LED Displck
Both Lock modes are Password Protected

Front and Rear: 4-Terminal Drive & Sense; HV OUTPU

Bench Mount (optional rack mount kit available4G)
Dimensions:(w x h x d): 430 x 133 x 470 mm

24kg net, 32kg shipping

Meets MIL-T-28800E, Type 3, Class 5
Operating: 0C to+ 40°C

Storage: -20 to+ 70°C

Humidity: <75%

Warm-up Time: 15 minutes

« 50 or 60Hz
« 800W max

«+ 90 - 130V AC
- 200 - 250V AC

« Instruction Manual « AC Power Cable
« Calibration Certificate « HV Lead Set
« Power Entry Adapter Cable. GC Lead Set

Description Catalog No.

Electrical Safety Analyzer Guardian 6000 Plus
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Accessories

Accessories Included

Item Quantity QuadTech P/N
AC Power Cord 1 4200-0300
Power Line Fuse 8A 250V SB 1 520157
Power Line Fuse 4A 250V SB 1 520053
High Voltage Lead Set, 1m with alligator clips 1 02S

Ground Continuity Test Lead Set with alligator slip 1 G15

Ground Continuity Power Entry Adaptor Cable 1 G14
Instruction Manual 1 150798
Calibration Certificate 1 N/A

Bushing Driver Tool 1 350256

Accessories/Options Available

Item Quantity QuadTech P/N
High Voltage Lead Set, high & low, 1m (std. withityn | 1 S02

High Voltage Lead Set, high & low, 2m 1 S04
Foot Switch 1 S05

High Voltage Probe 1 S06

Gun Probe 1 S08

High Voltage Lead, 1m, unterminated 1 S09
High Voltage Lead, 2m, unterminated 1 S10
Gun Probe with Remote Start 1 S11
Load Box, resistive 1 S12

Load Box, custom resistors 1 S14
Corded Product Adapter, 115V (used for GB test) 1 13G
Power Entry Adapter Cable, GC (std. with unit) 1 1G1
Ground Continuity Lead Set (std. with unit) 1 G15
International Power Strip 1 G16
Scanner Cable (5000 Series External Scanners) 1 G24
Corded Product Adapter, 240V (used for GB test) 1 25G
Printer Interface (Replaces IEEE-488 Interface) 1 38G
IEEE-488 Interface 1 G39
Rack Mount Kit 1 G43
Barcode Scanner 1 G44

40A Ground Bond Transformer 1 G45
8-Channel plug-in Scanner, 3GC/5HV 1 6000-01
8-Channel plug-in Scanner, 5GC/3HV 1 6000-02
8-Channel plug-in Scanner, 8HV 1 6000-03
CaptivATE® Automation Software CD 1 CAPTIVATE

150798 Rev A6
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Safety Precautions

The Guardian 6000 Plus Electrical Safety Analyzar provide an output voltage as high
as 6000VDC (5000VAC) to the external device undst (DUT). Although the

Guardian unit is designed with full attention tcecgtor safety, serious hazards coulc

occur if the instrument is used improperly and éhegfety instructions are not followed.

WARNING

1.

10.

11.

Operate the Guardian 6000 Plus unit with itsssisaconnected to earth ground.
The instrument is shipped with a three-prong powerd to provide this
connection to ground. This power cord should di@yplugged in to a receptacle
that provides earth ground. Serious injury camltethe Guardian 6000 Plus is
not connected to earth ground.

Tightly connect cable(s) to the (black) DRIVEfminal. If this is not done, the
DUT’s casing can be charged to the high voltagelea®l and serious injury or
electrical shock hazards could result if the DUToisched.

NOTE
For High Current Ground Bond Testing, make the eation to the DRIVE+ anc
DRIVE- terminals with the spade lug behiti nut. Use the Bushing Driver Topl
included to secure the nut as shown in Figure COI-2

Never touch the metal of the High Voltage prdivectly. Touch only the
insulated parts of the lead(s).

Never touch the test leads, test fixure or DWTany manner (this includes
insulation on all wires and clips) when the higHtage is applied and the red
DANGER light is ON.

Before turning on the Guardian unit, make simerd is no device (DUT) or
fixture connected to the test leads.

After each test, press t[f&@TOP] (red) button for safety. This terminates the high
voltage being applied to the output terminals.

When the redANGER LED is lit or flashing, NEVER touch the device wnd
test, the lead wires or the output terminals.

Before touching the test lead wires or outpurhieals make sure :

a) The redSTOP] button has been pressed

b) The redANGER LED is OFF.

In the case of an emergency, turn OFF the POWERN using a “hot stick” and
disconnect the AC power cord from the wall. DO NDOUCH THE Guardian
6000 Plus INSTRUMENT.

Position the equipment so it is easy to disconnedconnect by means of the
power plug or power connector.

If the DANGER LED does not go off when thESTOP] button is pressed,
immediately stop using the tester. It is possthi the output voltage is still
being delivered regardless of the TEST ON/OFF cbisignal.

When the Guardian 6000 Plus instrument is relpatontrolled, be extremely
careful. The High Voltage Output is being turned @ff with an external signal.
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Safety Symbols
The product is marked with the following safety ®gts.

A Product will be marked with this symbol (ISO#388#)en it is necessary for the user to
refer to the instruction manual in order to prevejiry or equipment damage.

= = = Product marked with this symbol (IEC417) indicagtessence of direct current.

A Product will be marked with this symbol (ISO#386#)en voltages in excess of 1000V
are present.

Indicates the grounding protect terminal, whichised to prevent electric shock

J:— from the leakage on chassis. The ground termingt ronnect to earth before
using the product.

Warning Procedure can cause hazard to human if the warsingglected.

Caution Avoid product misuse. It may cause damage to théyat itself and the DUT if

the caution is neglected.
Note Important information or tips for the procedurasl @pplications.

Warning Signal During Testing
“DANGER — HIGH VOLTAGE TEST IN PROGRESS, UNAUTHORED PERSONS
KEEP AWAY”

Disposal

Do not dispose of electrical appliances as unsortaxicipal

waste, use separate collection facilities. Congaat local

government for information regarding the collectgystems

available. If electrical appliances are disposkit tandfills or

dumps, hazardous substances can leak into the dysatier and

get into the food chain, damaging your health aed-teing.

When replacing old appliances with new one, thaileatis

legally obligated to take back your old applianfiesdisposal. _

Page 16 of 148 150798 Rev A6



Condensed Operating Instructions

WARNING
High Voltage is applied to the white H.V. OUTPUTrtenal anytime the re®ANGER LED is
ON or flashing. Always make sure tB&NGER LED is OFF when connecting or
disconnecting the Device Under Test (DUT).

Always disconnect by means of the power plug orgrovennector.

General Information

The Guardian 6000 Plus Electrical Safety Analysea imeasuring instrument for direct
readout of Hipot output voltage and leakage currargulation resistance and ground
bond. The voltage applied to the device underisesdjustable from 50V to 5kVAC and
50V to 6kVDC. The current limit is adjustable fndlpyA to 40mA AC in LA or 1QuA
steps and OJA to 12mA DC in 0.pA, 1pA or 1QuA steps. PASS and FAIL LEDs
provide a visual display of test results basedr@sqt limits.

Start-Up

The Guardian 6000 Plus unit can be operated froppwer source between 90 and
250VAC at a power line frequency of 50 or 60HzThe standard Guardian 6000 Plus
unit is shipped from QuadTech with an 8A fuse iacgl for AC 90-130V operation. (A
4A fuse is included for 200-250V operation). The0B0 Plus unit is shipped with the
line voltage selector set for 120V. Refer to gaaph 1.4.3 to change a fuse and to
change the line voltage selector.

Connect the Guardian 6000 Plus unit AC power corithé source of proper voltage. The
Guardian 6000 Plus is designed to be operateditsitthassis connected to earth ground.
The Guardian 6000 Plus is shipped with a three gorpower cord to provide this
connection to ground. This power cord should drdyplugged in to a receptacle which
provides earth ground. Serious injury can resulthe Guardian 6000 Plus is not
connected to earth ground.

Press the [POWER] button on the front panel toyappwer. To switch the power off
press the [POWER] button again or if measuremer@dabe made proceed with Test
Parameter Set-Up belowNote to achieve the specification accuracy, allow @&000
Plus unit to warm-up for 15 minutes prior to use.

Test Parameter Set-Up

Press the [PROGRAM] function key
Enter the Test Parameters according to your tesifsgation (Table COI-1).
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Condensed Operating Instructions

Table COI-1: Test Parameter Set-Up

GB AC Hipot DC Hipot IR PA OSC
1 Test Step Test Step Test Step Test Ste Test Step est Step
1-50 1-50 1-50 1-50 1-50 1-50
2 | Test Mode Test Mode Test Mode Test Mode¢ Test Mgde est Mode
GB AC DC IR PA 0sC
3 Current Voltage Voltage Voltage Message Open Check
1-60A 0.05-5kV 0.05-6kV 0.05-1kV 13 charc 10-1009
4 | High Limit High Limit High Limit Low Limit Under Test | Short Check
0.1-510M@ | 0.001-40mA| 0.0001-12mA  0.1-5000@M On/Off 0, 100-500%
5 Low Limit Low Limit Low Limit High Limit Scanner ¢
0-100nD 0 - 40mA 0-12mA 0-50000/ 1-8
6 Test Time Arc Limit Dwell Time Test Time
0, 0.3-999s 1-20mA 0-999s 0, 0.3-999s
7 Twin Port Arc Filter Arc Limit Ramp Time
On/Off 3-230kHz 1-10mA 0-999s
8 | Scanner CH Test Time Arc Filter Scanner CH
1-8 0, 0.3-999s 3-230kHz 1-8
9 Ramp Time Test Time
0-999s 0, 0.3-999s
10 Scanner CH Ramp Time
1-8 0-999s
11 Scanner CH
1-8
NOTE

Refer to paragraphs 2.4- 2.5 for a full descriptbprogramming test parameters ang

instruction on how to store the test setup. Tashameters must be set beftine G6000
Plus unit can be zeroed.

Zeroing/Offset

After setting your test parameters, zero the Gaards000 Plus unit by using the
automatic offset. With no device connected, cohiee appropriate cable (or other
fixture) into the front panel OUTPUT connectors.ef® to paragraph 2.7 for cable
connections based on tests to be made. Test feadSC Hipot, DC Hipot and IR
measurements should be OPEN and test leads foh@Bdsbe SHORTED.

In MAIN MENU, press [TEST]. Press the [OFFSET] étion key. A message will be
shown across the TEST display: “Please short thepGB Please open the HV output
terminal. No offset in IR mode. PRESS START KE® GET OFFSET”. Press the
[START] key once. Display shows your test set-np affset values. Offset has to be
recalculated each time you change your test pasmeést leads or test fixture.
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Condensed Operating Instructions

Figure COI-1 illustrates the OPEN configurationtleé S02 Leads for an AC Hipot, DC

Hipot or Insulation Resistance test.

STOP Q

START

ON

1
0

OFF

MENU PRINT LocAL

' 2 s HicH DANGER
3
roumeE -
a 5 o AT
e ouTPUT
" PASS FAIL

Drive Sense Sense Drive

—H—~M——0O—
EEEEE oo 1:-‘

S02 HV Lead Set

OPEN -_

Figure COI-1 OPEN

Figure COI-2 illustrates the SHORT configuratiortlod G15 Leads for a Ground Bond

test.

STOP Q

START

ON

1
0

OFF

NOTE:

Make the connection to the DRIVE+ and DRIVE-
terminals with the spade lug behind the nut.

Use the Bushing Driver Tool included to secure the
nut as shown here.

Tl

2 s A e DANGER
caumont
NG
fuee OUTPUT
, , PASS FAIL

0 cr
Dnve Sense Sense Drive

EEEEE ﬂ ﬂ
DRIVE+ and DRIVE- I I
Output Terminals

G15 Lead Set

SPADE lug SHORT

Figure COI-2: SHORT

NOTE:
If OSC is programmed, perform [GET Cs] prior tatiteg. Refer to 1 2.7.2 for detail.
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Condensed Operating Instructions

Measurement Mode

The G6000 Plus Electrical Safety Analyzer is capalllmeasuring AC Hipot, DC Hipot,
Insulation Resistance and Ground Bond, plus deigddpen/Short circuits at the test
terminals to verify proper connection to DUT. Befto paragraph 2.7.3 for the
appropriate cable connection to the device undst. te Refer to § 2.4.1-2.4.6 for
instruction on programming a test.

AC Hipot Measurement Example:

Turn Power ON.

Let Guardian 6000 Plus unit warm-up 15 minutes.
Connect Black ground cable to G6000 HDRIVE- terminal.
Connect Red high voltage cable to G6000 RWSTPUT terminal.
Press [PROGRAM] and enter your Test Parameters
Zero the G6000 Plus unit (OFFSET).

Perform [GET Cs]

[STORE] Test set-up in Memory menu.

Connect Device Under Test (DUT).

10 Press red [STOP] button.

11 Press green [START] button.

12 Record Readings.

13 Press red [STOP] button.

OCO~NOUITRAWNE

STOP Q

LLLLLLLLLL

2 HIGH DANGER
START o
A
S

OUTPUT

PASS FAIL

ON

Drive Sense Sense Drive

o0 (
| | = o —1
OFF ¢ ° f

S02 HV Lead Set

Figure COI-3: S02 Cable Connection To Device UndeFest
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Section 1 : Introduction

1.1 Unpacking and Inspection

Inspect the shipping carton before opening. If dgedacontact the carrier agent
immediately. Inspect the Guardian 6000 Plus imséwnt for any damage. If the

instrument appears damaged or fails to meet spatidns notify QuadTech (refer to

instruction manual front cover) or its local remetative. Retain the shipping carton and
packing material for future use such as returnorgécalibration or service.

1.2 Product Overview

The Guardian 6000 Plus Safety Analyzer combines d¢nitical safety tests into a single
instrument, these beinyC hipot, DC hipot, insulation resistance, ground lond and
Open/Short detection. The hipot test can be programmed over a voltaggerah0.05 to
5kV AC and 0.05 to 6kV DC with a min/max leakagerent detection range oA to
40mA AC and O.ftA to 12mA DC. Insulation resistance measuremergspassible to
50GQ at programmable DC test voltages between 50 a@@\1.0 Ground bond testing to
30A AC (40A with optional transformer) is also pids. The G6000 Plus is the
industry’s first safety analyzer with revolutionarywin-Porf™ technology for
simultaneoushipot and ground bond testing. In automated enwvirents, dramatic time
savings can be achieved and product throughpueased by performing Ground Bond
and Hipot at the same time. The Open/Short Cifgd8C) detection mode verifies the
proper connection of the DUT by comparing the tesiding to a standard capacitance
value, Cs. OSC voltage is less than 100V and &eqy is 600Hz. The instrument
comes standard with internal storage of 100 tesfpsewith 50 steps each; RS-232 and
Remote 1/O interfaces for remote control operataomd communication with other
instrumentation and a scanner interface for muinptesting. Scanner options include
the 8-channel 6000-01, -02 and -03 internal scaniaed the 5000 Series external
scanners. Optional IEEE-488 or Printer interfamesalso available. Selecting Floating
Ground for a test circuit is possible via connattim the rear panel output and
programming channel 3 high or low.

WARNING
The Guardian 6000 Plus Electrical Safety Analyzarapable of generating extremely
HIGH VOLTAGE up to 6000VDC.
Do NOT touch the Test Terminals when the PEdNGER LED is ON.
Always make sure thHeANGER LED is OFF when connecting or disconnecting thie
device under test (DUT).
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1.3  Controls and Indicators
1.3.1 Front Panel Controls and Indicators
Figure 1-1 illustrates the controls and indicatonsthe front panel of the Guardian 6000

Plus. Figure 1-2 is a detailed illustration of they pad (5 of Figure 1-1). Table 1-1
identifies the controls and indicators with desttoips and functions.

14 13 12 11
! ! ! |
STOP Q

. MENU PRINT Loca
1 2 3

A%G;AG DANGER
START A - <10
Max SKVAC
°°°°° ouTPUT
‘ PASS FAIL -« 9
N, .
ON 8
Drive Sense Sense Drive
1 —OD—M——0O— 7
o el | ) (O] 'YX L Y
OFF /J)
1 2 3 4 5 6

Figure 1-1: G6000 Plus Front Panel Controls & Indiators

MENU PRINT LOCAL
ABC DEF GHI
1 2 3
JKL MNO PQRS
4 5 6
TV WXYZ
7 8 9
0 ) CLR
@ ﬁ ENTER

Figure 1-2: Close-Up G6000 Plus Key Pad
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Table 1-1 : G6000 Plus Front Panel Controls and Indators

Reference | Name Type Function
Number
Figures 1-1
and 1-2
1 POWER White Toggle Switch Applies AC power totu=OFF, 1=0ON
2 Display 320x240 LCD Indicates step, mode, lintiést setup, test result
3 Cal Enable Recessed switch Used by QualifiediGaRersonnel for unit calibration.
4 Update Recessed switch Used by Qualified QT Rerddor unit service.
5 Keypad White Push Buttons Enter data to progesist
1, ABC White Push Button Alpha-numeric key: 1-AcBa-b-c
2, DEF White Push Button Alpha-numeric key: 2-O~Fk-e-f
3, GHI White Push Button Alpha-numeric key: 3-GHg-h-i
4, JKL White Push Button Alpha-numeric key: 4-J-Kk-I
5, MNO White Push Button Alpha-numeric key: 5-MENmM-n-0
6, PQRS White Push Button Alpha-numeric key: 6-R-Q-p-g-r-s
7, TUV White Push Button Alpha-numeric key: 7-TMJtu-v
8, WXYZ White Push Button Alpha-numeric key: 8-WYXZ-w-x-y-z
9 - White Push Button Alpha-numeric key: 9, -fthgn)
0 White Push Button Numeric key: 0
. White Push Button Decimal key
CLR White Push Button To cancel parameter numbdrigput again
! White Push Button To move down a menu
) White Push Button To move up a menu
ENTER Yellow Push Button To enter test parameters
6a Drive+ Red Female Recptacle High Current Terh{Déver) for Ground Bond Test
6b Sense+ Red Female Recptacle High Voltage Tehf8ease) for Ground Bond Test
6c Sense- Black Female Recptacle = Low Voltage Texhi®ense) for Ground Bond Test
6d Drive- Black Female Receptacle Ground ReferémcALL Tests
7 PASS Green LED When lit, indicates PASS resufiroframmed test
8 FAIL Red LED When lit, indicates FAIL result ofggrammed test
9 OUTPUT White Female Receptadle High Voltage Teah{AC/DC Hipot & IR)
10 DANGER Red LED When lit, indicates high voltageput at test terminals
1lla MENU White Push Button Main Menu & Sub-menuggPam, Memory, Preset, Teg
11b PRINT White Push Button When Printer interfacimstalled and PRINT is pressed:
In PROGRAM mode: print out test parameters
In TEST mode: print out test results
1llc LOCAL White Push Button In REMOTE status, piegd OCAL returns G6000PIus t
LOCAL mode
12 Function Keys| White Push Button Select Sub-mamdsenter test parameters
13 START Green Push Button Starts a test and appiigh voltage to the Test Terminal
14 STOP Red Push Button Stops the test in progiRsset function : Stop MUST be
pressed before green Test button.
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1.3.2 Rear Panel Controls and Indicators

Figure 1-3 illustrates the controls and indicatomnsthe rear panel of the Guardian 6000
Plus. Figure 1-4 is a detailed illustration of tia® remote connsctors on the rear panel
of the Guardian 6000 Plus. Table 1-2 identiffemm with description and function.

12 11

'

GB FLOATING

GPIB
o
SENSE |
°

10

SCAN
o
°

9

'

RS232

8

'

A WARNING
A CAUTION

II II 100v
iR~
N
. . 240v

7 6

v

5

RESET
UNDER START
TES]
PASS FAL

UNDER
TEST

PASS

FAIL

REMOTE REMOTE
OUTPUT INPUT

START

RESET

com

INTER
LOCK

FAN
50°C AUTO
ONIOFF -
S 0\

Figure 1-3: G6000 Plus Rear Panel Controls and Cometors

UNDER
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PASS

FAIL

11-Screw Terminal Strip

START

RESET
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INTER
LOCK

UNDER
TEST

—

T

PASS FAIL

9-PIN Remote Connector

Figure 1-4: Detail G6000 Plus Remote Connectors
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Table 1-2: G6000 Plus Rear Panel Connectors and Cinols

D

Reference | Name Type Function
Number
Figure 1-3
1 Optional Internal Scanner 8-Channel Scanner: Inputs fooupDUT'’s
Accessory 6000-01: 5 HV Channels, 3 GB Channels
6000-02: 3 HV Channels, 5 GB Channels
6000-03: 8 HV Channels
2 AC Inlet Black 3-prong receptacle | 3-wire connection for AC power source.
Module and fuse drawer Fuse drawer: 8A 250V for 100-120 operation,
4A 250V for 220-240 operation.
3 GROUND Silver Banana Jack/Screw Chassis groundexdion
4 FAN Fulltech UF80A12 AC120V| Temperature Control Fan to cool unit:
50/60Hz, 14/12 W ON =50°C, OFF<50°C
5 REMOTE Black 5 screw relay strip Remote input signals ABT, RESET, COM &
INPUT INTER LOCK
6 REMOTE Silver 9 pin D-Type Input signals : START & RESET
Connector Output signals : UNDER TEST, PASS & FAIL
7 REMOTE Black 6 screw relay strip Remote output signaliNDER TEST, PASS, &
OUTPUT FAIL
8 Voltage Red 2-position DIP Switches for selecting range of AC power source:
Selector Switches (2) Set to 100V for 90-110VAC operation
Set to 120V for 108-132VAC operation
Set to 220V for 198-242VAC operation
Set to 240V for 216-250 VAC operation
9 RS232 Black 9 pin D-Type Serial Input/Output connections for RS232 Interfac
Female Connector
10 SCAN Black 25 pin D-Type Input/Output connection for EXT Scanner Interface
Female Connector
11 GPIB Blue 24 pin connector Parallel 1/O conrmtdifor IEEE-488 (Optional) or
Printer (Optional)
12 DRIVE + Red Banana Jack/Screw Rear Panel Ottigit Current GB Test
12 SENSE + Red Banana Jack/Screw Rear Panel CHiighud/oltage GB Test
12 SENSE - Black Banana Jack/Screw Rear Panel OlutpuVoltage GB Test
12 DRIVE - Black Banana Jack/Screw Rear Panel Q@paund Ref. for all Tests
13 HV OUTPUT| White Female Receptacle Rear Pangb@@hannel 3; Program High or Low
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1.4 Installation
1.4.1 Dimensions

The Guardian 6000 Plus instrument is supplied imcheconfiguration ( a cabinet with
resilient feet for placement on a table). Fliptfaee provided under the front feet so that
the unit can be tilted back for convenient operatewing. An optional rack mount kit is
available.

F..5
.S

E

i s
T . ¥ /v‘
1
. . ®@eoe r 47 0mm
I-: 430mim .&I[/’

Figure 1-5: G6000 Plus Instrument Dimensions

1.4.2 Instrument Positioning

The Guardian 6000 Plus Safety Analyzer containggdatl 320x240 LCD display for
direct readout of the measured parameters. Tti@wm viewing angle is slightly down
and about 1Deither side of center. For bench operation tbetfflip feet should always
be used to angle the instrument up. In benchak maount applications the instrument
should be positioned with consideration for amgleflaw around the rear panel fan
ventillation hole. An open space of at least 75mmecommended behind the rear panel.

1.4.3 Power Requirements

A The Guardian 6000 Plus can be operated from a psovece of 90 to 130 VAC or
200 to 250 VAC. Power connection is via the reamgd through a standard receptacle.
Before connecting the 3-wire power cord betweenuhié and AC power source make
sure the voltage selection switches on the reaelp@figure 1-6) and fuses are in
accordance with the power source being used. BAY25x20mm, for 90-130V source
and 4A, 250V, 5x20mm, for 200-250V source. Alwayse an outlet which has a
properly connected protection ground.
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Procedure for Changing A Guardian 6000 Plus Fuse

WARNING
MAKE SURE THE UNIT HAS BEEN DISCONNECTED FROM ITSGAAPOWER SOURCE FOR AT LEAST 5 MINUTES
BEFORE PROCEEDING.

Remove the fuse drawer, by inserting a flat heaevgdriver behind the small tab located
just below the 3 prong receptacle, and force outwar

Once the fuse drawer has been removed from theument snap the fuse from the
holder and replace. Make sure the new fuse ifi@fproper rating. Note that the fuse
drawer can also be used to store a spare fuse.

Install the fuse drawer back in the inlet modulesé down) by pushing in until it locks
securely in place.

90V - 110V ~ —
8A
250V
108V - 132V ~ —
FUSE RATING
lo8v-242v-— 100/120V T8A 250V
250V 220/240V T4A 250V

B Eo -

Figure 1-6: AC Inlet Module & Voltage Selector Swithes

1.4.4 Safety Inspection

A Before operating the instrument inspect the powkatimodule on the rear of the
Guardian 6000 Plus to ensure ttia properly rated fuse is in place otherwise damage
to the unit is possible. Refer to paragraph 1.4.3.

The Guardian 6000 Plus is shipped from QuadTech wistandard U.S. power cord,
QuadTech P/N 4200-0300 (with Belden SPH-386 sooketquivalent and 3-wire plug
conforming to IEC 320). Make sure that the insteatnis used only with these cables (or
approved international cord set) to ensure thairtsteument is provided witbonnection

to protective earth ground.

The surrounding environment should be free from esgive dust to prevent
contamination of electronic circuits. The surromgdenvironment should also be free
from excessive vibration. Do not expose the Gaerd@000 Plus unit to direct sunlight,
extreme temperature or humidity variations, or @sitre chemicals.
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Section 2 : Operation

2.1 Terms and Conventions

Table 2-1 : Measurement Unit Prefixes

Multiple Scientific Engineering Symbol
1000000000000000 18 Peta =
1000000000000 1@ Tera T
1000000000 19 Giga G
1000000 16 Mega M
1000 18 Kilo k
.001 163 milli m
.000001 16p micro u
.000000001 19 nano n
.000000000001 12 pico p
.000000000000001 1P femto f

Dielectric Strength:

Dielectric Absorption:

Charging Current:

Leakage Current:

Operation

The ratio between the voltagerhich breakdown of the
insulating material occurs and the distance betwieen
two points subject to the applied voltage.

The physical phenomenomvimich insulation appears to
absorb and retain an electrical charge slowly tives.
Apply a voltage to a capacitor for an extendedqukeaf
time, then quickly discharge it to zero voltageeave the
capacitor open circuited for a period of time tlieennect
a voltmeter to it and measure the residual voltadee
residual voltage is caused by the dielectric alisormf
the capacitor.

An insulated product exhibits basic characteristics of a
capacitor. Application of a voltage across thsulation
causes a current to flow as the capacitor charggsis
current instantaneously rises to a high value dag® is
applied then exponentially decays to zero as thel DU
becomes fully charged. Charging current decayseto
much faster than dielectric absorption.

The steady state current thatsfldbwough the insulation.
Leakage current is equal to the applied voltageddv by
the insulation resistance. Leakage current is theEnm
measured value for AC hipot and DC hipot.
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Discharge: The act of draining off an electricalaigfe to ground.
Devices that retain charge should be discharged aft IR
or DC HiPot test.

Insulation Resistance: Measures the total resisthrtween any two points
separated by electrical insulation. The IR testeines
how effective the dielectric (insulation) is in iss1g the
flow of electrical current.

ARCing: Sparking or ‘flashing over’ caused byradkdown of
electrical insulation.

RAMPIng: The gradual increase or decrease ohgelor current
over a period of time (step).

Frequency: The rate at which current or voltagyerses polarity and
then back again completing a full cycle, measuned i
Hertz (Hz) or cycles/second. AC Line Frequency =
50/60 Hz.

Ground: The base reference from which voltagesregasured,
nominally the same potential as the earth. Algoside
of a circuit that is at the same potential as theeb
reference.

Ground Continuity Test: Test to verify that all ductive parts of a product that
are exposed to user contact are connected to therpo
line ground. GC Test normally performed with a low
current DC signal that checks to ensure the ground
connection has a resistance<df).

Ground Bond Test: Test to verify that all conduetparts of a product that are
exposed to user contact are connected to the pbmeer
ground. The ground bond test is similar to theugth
continuity test. The main difference is that tiheuwnd bond
test verifies the integrity of the ground conneatigsing a
high current AC signal with current level as higk a
30Amps. Ground bond provides a better simulatiomoav
a product will perform under an actual fault coruatit

Mode: The test which is to be performed such asHibt (AC),

DC Hipot (DC), Insulation Resistance (IR), Groundnd
(GB) or Open/Short Circuit (OSC).
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Step:

Test Time:

Ramp:

Dwell:

Test:
Fall:

High Limit:

Low Limit:

Twin Port™:

Operation

The Guardian 6000 Plus can perform up toeS@tin a
sequence. The step number indicates in which dider
tests will be performed. For example if step & iground
bond test, step 2 an AC hipot and step 3 an insulat
resistance measurement then when a test is stdreed
G6000 Plus will perform a ground bond test follovigdan
AC hipot then an insulation resistance measurement.

The period of time for the voltage to climbkihe
programmed level.

The period of time for the voltage to setdt the
programmed level. (a.k.a.: delay)

The period of time that the voltage islegoito the DUT.
The period of time for the voltage to dec@éack to 0.

The high limit is the upper value fortest to be considered
a pass. If the measured value is higher than itjte Iimit
the test is considered a fail. In hipot, leakageent and
ground bond modes a high limit is required.

The low limit is the lower value for st to be considered a
pass. If the measured value is lower than thelilowt the
test is considered a fail. This limit is typicaliged for AC
hipot to ensure the DUT is connected. In insulation
resistance mode a low limit is required.

Exclusive feature of Guardian 6000 Plus. TwinrtPb
allows for optimum speed performance by combining t
Ground Bond test with the Hipot test (AC or DC) that
they run at the same time.
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2.2 Startup

Check to make sure the Red Voltage Selector Svdtomethe rear panel agree with the
power source available. Depending on the powercsatle switch positions should be in
the up or down positions as shown in Figure 1-6 (A&t Module & Voltage Selector
Switches).

WARNING
NEVER TOUCH THE TEST LEADS IN ANY MANNER (this inaldes insulation on all wires and clipg)
when the HIGH VOLTAGE IS APPLIED and red DANGER LE®ON.

USE ALL PRECAUTIONS NECESSARY TO AVOID TOUCHING THEEVICE UNDER TEST
WHEN THE RED DANGER LED IS ON OR FLASHING.

Connect the instrument power cord to the sourqeaber voltage.The instrument is to
be used only with three wire grounded outlets.

Power is applied to the G6000 Plus by pressinghige [POWER] toggle switch on the
front panel to ON (1 position). The G6000 Plus whibuld have a warm-up time of at
least 15 minutes prior to use.

WARNING
DO NOT TURN INSTRUMENT POWER ON OR OFF WITH TEST BECES CONNECTED.

Note: Read the entire manual before operating the Guar@in 6000 Plus instrument.
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2.3 MAIN MENU

When powered ON, the G6000 instrument will boaihe MAIN MENU display. At any
time, press [MENU] to return to the MAIN MENU disggl. Within the MAIN MENU
there are 7 vertical sub-menus: System, Optionibaion, Key Lock, New Security
Code, Fail Lock and Error Log. To access any ekéh7 vertical sub-menus, press the
numerical key that corressponds to the menu. Taexel functional menus on the right
side of the MAIN MENU display: Memory, Preset, Praigp and Test. To access any of
these 4 sidebar menus, press the function keyetoight of the display that corresponds
to the sidebar menu. Refer to Figure 2-1.

"STAND BY" or "Power-Up" Display

Function Keys
MAIN MENU v l
MEMORY e To view/change: memory settings.
1 —> SYSTEM & i ¢
2 —> OPTION PRESET . - .
—_— To view/change preset (initial) settings.
3 —> CALIBRATION l:l 9e P ( ) 9
4 —> KEYLOCK PROGRAM | —— [] To enter programming mode.
5 —> NEW SECURITY CODE
6 —> FAILLOCK l:|
7 —> ERRORLOG
To view the programmed test setups
TEST L] and access offset function.
—
| Remote | Lock | Offset | Error
1 2 MEMORY PRESET PROGRAM TEST
SYSTEM OPTION Store Pass Hold Insert Offset
Contrast RS-232 Recall Step Hold Delete Get Cs
Beeper Volume GPIB Delete AC Frequency Program Test
Compensate SCANNER GB Frequency Step: 1-50
DC 50V AGC PRINT IEC - 601 Mode: AC/DC/IR/GB/OSC/PA
Discharge - V GB-C RATE GB Voltage Voltage/Current
Pass ON Auto Range High Limit
Use Source Software AGC Low Limit
After Fail Part No. ARC Limit
AC Offset Lot No. ARC Filter
LC Offset Serial No. Test Time
IEEE-488.1 Start Wait Dwell Time
Ramp Time
Scanner #
Channel: H/L/X
3 4
CALIBRATION KEY LOCK
(Need password to enter) (Need password to enter)
5 6
NEW SECURITY CODE FAIL LOCK
(Need password to enter) (Need password to enter)
7
ERROR LOG

Figure 2-1: MAIN MENU
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2.3.1 SYSTEM

To access SYSTEM SETUP, press the [MENU] functieg &t the top left hand corner
of the keypad and press the numerical key [1]. hWiISYSTEM SETUP there are 11
parameters: Contrast, Beeper Volume, Compensate5@CAGC, Discharge Voltage,

Pass ON, Use Source, After Fail, AC Offset, LC é&ffand IEEE-488.1. Refer to Figure
2-2.

SYSTEM SETUP

oL Commast - uP —
02. Beeper Vol. : HIGH —_—

03. Compensate : 20% — l:l
04. DC50V AGC : ON _—T

05. Discharge-V : 3.10kV DOWN — ]
06. Pass ON : 1.0s —_—]

07.  Use Source : ON — [ ]
08.  After Fail : STOP —_—

09. AC Offset : 0.5mA — [ ]
10. LC Offset : 0.00mA —_—

11. |EEE-488.1 : ON — [ ]
1-31 | Remote | Lock | Offset | Error

Figure 2-2: SYSTEM SETUP

To access any of these 11 parameters, press o [{] arrow on the keypad to move
the backlit box to the desired parameter. Theustatindow in the bottom left-hand
corner of the display shows the range for the sedegarameter. Use the function keys or
the numerical keys and [ENTER] to set a SYSTEM ipetar.

Table 2-2: System Parameters

Parameter Range Default
Contrast 1-31 17
Beeper Volume| HIGH, MEDIUM, LOW, OFF HIGH
Compensate +(5-50%) or OFF 20%
DC 50V AGC ON/OFF ON
Discharge-V 0.05 — 5.1kV 5.1kV
PASS On 0.1 —99.9s, CONT CONT
Use Source ON/OFF OFF
After Fail CONTINUE, STOP, START STOP
AC Offset 0—-2.5mA 0.50mA
LC Offset 0—-2.5mA 0.00mA
IEEE-488.1 ON/OFF OFF
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2.3.1.1 Contrast

To access Contrast, press [MENU], [1] and thgdr [1] arrow on the keypad so the
backlit box is to the right of Contrast. Use thendtion keys [UP] or [DOWN] to
increase or decrease the contrast. The displayr&tns adjustable from 1 — 31. A
value of 1 is brightest , a value of 31 is darke$he default setting for Contrast is 17.

SYSTEM SETUP

01. Contrast : upP _— l:l
02. Beeper Vol. : HIGH

03. Compensate : 20% _— l:l
04. DCS5OVAGC ON

05. Discharge -V : 3.10kV DOWN — [ ]
06. Pass ON : 1.0s

07. Use Source : ON —_— l:l
08. After Fail : STOP —_—

09. AC Offset : 0.5mA — [
10. LC Offset : 0.00mA —_—

11. IEEE-488.1 ON — [
1-31 [ remote ] Lok [ oftser | eror

2.3.1.2 Beeper Volume

To access Beeper Volume, enter System Setup bgipgeBVIENU], [1] and the {[] or

[1] arrow on the keypad so the backlit box is to tight of Beeper Volume. Use the
function keys [LOW], [MEDIUM], [HIGH] or [OFF] to ncrease or decrease the volume.
The Beeper Volume can be set to OFF or to sourdHigh, Medium or Low tone. The
default setting for Beeper Volume is HIGH.

The beeper will sound each time a button is pushedill beep at the end of a test and
will sound continuously until the [STOP] buttonpsessed when a fialure occurs. If an
arc occurs, the beeper will beep (although notraicoous alarm).

SYSTEM SETUP

01. Contrast : 17 Low — [ ]
02. BeeperVol.

03. Compensate : 20% MEDIUM — [ ]
04. DCS50VAGC : ON

05. Discharge -V : 3.10kV HIGH — [ ]
06. Pass ON : 1.0s

07. UseSource : ON — [
08. After Fail : STOP

09. AC Offset : 0.5mA OFF — [ ]
10.  LC Offset : 0.00mA

11. IEEE-4881 ON — [
PRESS FUNCTION KEY EEIEEE
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2.3.1.3 Compensate

This setting is valid for Guardian 6100 Plus lirakage test only. Compensate is the LC
input voltage compensation in which a correction y&ue) can be added to better
simulate what the true line leakage would be. Sineulation correction value can be

programmed in whole number increments#¢5-50%). Use the numerical keys then
[ENTER] to enter a compensate value in percente fEmge is 5-50% and the default
setting is 20%.

SYSTEM SETUP
01. Contrast : 17 _— l:l
02. Beeper Vol. : HIGH _
03. Compensate : [ 20% — [
04. DC50VAGC : ON _
05. Discharge -V : 3.10kV — [
06. Pass ON : 1.0s —_—
07. Use Source : ON —_— l:l
08. After Fail : STOP —_—
09. AC Offset : 0.5mA — [
10. LC Offset : 0.00mA _
11. IEEE-488.1 ON — [
5 - 50% [ remoe | ook | omset | emor

2.3.1.4 DCH50V AGC

The Automatic Gain Control (AGC) circuit is usedkeep the output signal of a circuit
constant as the amplitude of the input signal gariehe Guardian 6000 Plus has two
Gain Control circuits: hardware and software. Jable 2-3 for gain control functions

based on output voltage.

Table 2-3: AGC & Output Voltage

Output Hardware AGC Software AGC DC 50V AGC

50 — 5kV AC ON Programmable NA
(Default ON)

50 — 499V DC OFF Programmable Programmable
(Default ON) (Default OFF)

500 - 6kVv DC ON Programmable NA
(Default ON)

50 — 1000V DC (IR) None Always On NA

DC 50V AGC is the hardware gain control for DC agks below 500V. To access DC
50V AGC, enter System Setup by pressing [MENU], 4@ the [] or [1] arrow on the
keypad so the backlit box is to the right of DC 58%&C. Use the function key [ON] or
[OFF] to turn the automatic gain control circuit @NOFF. The default setting is OFF.

SYSTEM SETUP

01. Contrast : 17 — [
02. Beeper Vol. : HIGH

03. Compensate 20% ON _— l:l
04. DCS0VAGC : [ oN ]

05. Discharge -V : 3.10kV — [
06. Pass ON : 1.0s

07. Use Source ON OFF — [ ]
08.  After Fail : STOP

09. AC Offset : 0.5mA — [
10. LC Offset : 0.00mA —_—

11. IEEE-488.1 ON — [
ON/OFF | Rermote | Lock | Offset | Error
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2.3.1.5 Discharge-V

The Discharge-V function lets the user set theagatthat the G6000 Plus instrument will
discharge to upon completion of a hipot test. Tineetit will take to discharge to a
specific voltage is dependent on the capacitancheDUT. The discharge time is a
natural log function. To access Discharge-V, egstem Setup by pressing [MENU],
[1] and the |] or [1] arrow on the keypad so the backlit box is totilgat of Discharge-

V. Use the numerical keys then [ENTER] to entaoliage value in kV. The range is
0.05kV to 5.10kV and the instrument default valsi®.i10kV.

SYSTEM SETUP

01. Contrast 17 _— l:l
02. Beeper Vol. HIGH _
03. Compensate : 20% _— l:l
04. DC50VAGC : ON _—
05. Discharge -V : [ 3I0kv ] — [ ]
06. Pass ON 1.0s —_—
07. Use Source ON —_— l:l
08. After Fail sTop _—
09. AC Offset 0.5mA — [ ]
10. LC Offset 0.00mA _—
11. |IEEE-488.1 ON — [ ]
0.05 - 5.1kV [ Remoe T ook [ otset | eor
Voltage A
Programmed
Discharge - —/~—t1—-———————— — — - - ———
Voltage
>
Time
- ' ' A
) )
Ramp DC Test Discharge
Figure 2-3: Discharge Voltage
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2.3.1.6 Pass ON

The PASS ON setting provides the option of programgnthe time during which a pass
relay is closed after a PASS condition at the cetnuh of the test. When set to CONT,
the relay opens at start of next test or when isiteset. To access Pass-ON, enter
System Setup by pressing [MENU], [1] and th¢ ér [1] arrow on the keypad so the
backlit box is to the right of Pass-ON. Use thenetical keys then [ENTER] to enter the
time in seconds. The range for PASS ON is 0.1 9@ or CONT (continuous) and the
instrument default value is CONT. The beeper aiflo sound for the duration of the
Pass ON time to indicate the test is complete.

SYSTEM SETUP

01. Contrast : 17 _— l:l
02. Beeper Vol. : HIGH _

03. Compensate : 20% _— l:l
04. DC50VAGC : ON _

05. Discharge -V : 3.10kV — [
06. Pass ON : —_—

07. Use Source : ON —_— l:l
08. After Fail : STOP _

09. AC Offset : 0.5mA — [ ]
10. LC Offset : 0.00mA _

11. IEEE-488.1 ON — [
0,0.1-99.9s 0=CONT. [ Remoe | ook [ ottset | ner

2.3.1.7 Use Source

This function is valid for the Guardian 6100 Pluselleakage test only. The Use Source
function is used when the G6100 Plus instrumerbimected to a Chroma 6400 Series
AC Power Source. Itis valid in simulated leakagarent mode only and requires an RS-
232 connection to the 6400. The source is sebOBFF. The default setting is OFF.

SYSTEM SETUP

01. Contrast : 17 — [
02. Beeper Vol. : HIGH

03. Compensate 20% ON _— l:l
04. DC50VAGC ON

05. Discharge -V : 3.10kV — [
06. Pass ON : 1.0s

07. Use Source : OFF —_— l:l
08.  After Fail : STOP

09. AC Offset : 0.5mA — [
10. LC Offset : 0.00mA —_—

11. IEEE-488.1 ON — [
ON/OFF | Remote | Lock | Offset | Error
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2.3.1.8 After Fail

The After Fail function lets the programmer instrtice G6000 Plus how to proceed
when a test result is a FAIL. To access After Fariter System Setup by pressing
[MENU], [1] and the | ] or [1] arrow on the keypad so the backlit box is to ttigét of
After Fail. Use the function keys [CONTINUE], [STRD or [START] to instruct the
instrument to continue on fail, stop on fail orstext on fail.

When “Continue on Fail” is selected, the Guardi@®@® Plus will continue to run any
remaining steps that are programmed after the istephich the Fail occurred. The
Guardian 6000 Plus will then indicate a failurehat end of the test.

Selecting “Start on Fail” is useful for automategbtems. Typically when a failure
occurs, the instrument requires a STOP signal teeipe (or the [STOP] button pressed).
Selecting “Start on Fail” deactivates the requiratite send a stop signal.

The default setting is “Stop on Fail”. When a dad occurs, the Guardian 6000 Plus
instrument will stop at the time of failure. A SPGsignal is required to begin testing
again.

SYSTEM SETUP

01. Contrast : 17 _— l:l
02. Beeper Vol. : HIGH

03. Compensate : 20% CONTINUE —_— l:l
04. DC50VAGC : ON

05. Discharge -V : 3.10kV START — [
06. Pass ON : 1.0s

07. Use Source : ON STOP _— l:l
08. After Fail

09. AC Offset : 0.5mA — [
10. LC Offset : 0.00mA —_—

11. IEEE-488.1 ON — [
STOP/START/CONT. EEREEE
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2.3.1.9 AC Offset

The AC Offset function determines how the AC offsedlue will be applied to the

displayed current reading. If the measured ofisdtie is higher than the programmed
AC Offset value then the Displayed Current = (Meadwalue) — (Offset value). If the
measured offset is lower than the AC offset valuentthe Displayed Current = the
square root of (Measured valie) (Offset valué)

To access AC Offset, enter System Setup by pre$MiEgNU], [1] and the |] or [1]
arrow on the keypad so the backlit box is to tightriof AC Offset. Use the numerical
keys then [ENTER] to enter the current in mA. Taege for AC Offset is 0 — 2.5mA and
the default value is 0.5mA.

SYSTEM SETUP

01. Contrast : 17 —_— l:l
02. Beeper Vol. : HIGH _

03. Compensate : 20% —_— l:l
04. DCS5OVAGC ON —_—

05. Discharge -V : 3.10kV — [
06. Pass ON : 1.0s —_—

07. Use Source : ON —_— l:l
08. After Fail : STOP —_—

09. AC Offset — [ ]
10. LC Offset : 0.00mA —_—

11. IEEE-488.1 ON — [
0-2.5mA EEREEE

2.3.1.10 LC Offset

This function is valid for the Guardian 6100 Pluselleakage test only. If the measured
offset value is higher than the programmed LC Qfisdue then the Displayed Current =
(Measured value) — (Offset value). If the measwédet is lower than the LC offset
value then the Displayed Current = the squaresb@leasured valué)- (Offset value)

To access LC Offset, enter System Setup by pregMidNU], [1] and the |] or [1]
arrow on the keypad so the backlit box is to tlghtriof LC Offset. Use the numerical
keys then [ENTER] to enter the current in mA. Taege for LC Offset is 0 — 2.5mA and
the default value is 0.0mA.

SYSTEM SETUP

01. Contrast : 17 — [
02. Beeper Vol. : HIGH —_—

03. Compensate : 20% — [
04. DC50VAGC : ON _—

05. Discharge -V : 3.10kV — [
06. Pass ON : 1.0s Emm—

07. Use Source : ON — [
08.  After Fail : STOP E—

09. AC Offset : 0.5mA — [
10. LC Offset : _—

11. IEEE-488.1 ON — [
0-2.5mA | Remote | Lock | Offset | Error
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2.3.1.11 |EEE-488.1

Select IEEE-488.1 to ON to make the remote commandgatible with the QuadTech
Guardian 6000 instrument. When IEEE-488.1 is eeON, only the Guardian 6000
commands are valid. Refer to the Guardian 600@ucison manual (P/N 150354) for a
set of commands.

To access IEEE-488.1, enter System Setup by peef¥iENU], [1] and the [] or [1]
arrow on the keypad so the backlit box is to tlghtriof IEEE-488.1. Use the function
key [ON] or [OFF] to turn the interface ON or OFFhe default setting is OFF.

SYSTEM SETUP

01. Contrast : 17 _— l:l
02. Beeper Vol. : HIGH

03. Compensate : 20% ON _— l:l
04. DC50VAGC : ON

05. Discharge -V : 3.10kV — [
06. Pass ON : 1.0s

07. Use Source : ON OFF —_— l:l
08. After Fail : STOP

09. AC Offset : 0.5mA — [ ]
10. LC Offset : 0.00mA _

11. IEEE-488.1 | ) E— — [
ON/OFF [ Remoe | ook [ ottset | ner
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2.3.2 OPTION

To access the OPTION MENU, press the [MENU] functieey at the top left hand
corner of the keypad and press the numerical kgy ithin OPTION there are 5
parameters: RS-232, GPIB, Scanner, Print and GBa@.R To access any of these 5
parameters, use the function keys on the righteftlisplay. Refer to Figure 2-4.

OPTION MENU
RS-232 — [ ]
— [ ]
SCANNER | — [ ]
— ]
GB-CRATE | — [
— [ ]
| Remote | Lock | Offset | Error

Figure 2-4: Option Menu

Note:
In any of the menus, when the text appears ghiost-Ii " with dashed lines it meanpg
that optional function is not installed and unaahié.

2321 RS-232

Use RS-232 to set the baud rate, parity and flomtrob for the RS-232 interface. To
access RS-232 Setup, enter the Option Menu by ipge$®IENU] and [2] then the
function key [RS-232]. The backlit box is next‘8elect baud rate’. Use the [UP] or
[DOWN] function key to select the baud rate = 3600, 1200, 2400, 4800, 9600 or
19200. The default value is 9600 bps.

RS232 SETUP
upP ] Baud Parity Flow Control
300 None None
Select baud rate: —_— l:l 600 odd Software
Select parity: NONE DOWN — [ ] 1200 Even
2400
Flow control: NONE —_— l:l 4800
You can use function key - l:l 9600
to select. 19200
EXIT —
[ o | oo | oo | o

Use the [] arrow on the keypad so the backlit box is tofilgat of ‘Select parity’. Use
the [UP] or [DOWN] function key to select the pgrit ODD, EVEN or NONE. The
default value is NONE.

Use the [] arrow on the keypad so the backlit box is torilgat of ‘Flow control’. Use
the [UP] or [DOWN] function key to select the pgrit NONE or SOFTWARE. The
default value is NONE.

Use the [EXIT] key to exit RS232 Setup and retar®ption Menu.
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2322 GPIB

If the optional IEEE interface is installed, use IBRo set the address for the IEEE
interface. To access GPIB, enter the Option Menpregsing [MENU], [2] and then the
function key [GPIB]. The backlit box is next to€lect address’. Use the [UP] or
[DOWN] function keys then [ENTER] to select an aslel from 1-31. The default is 17.

GPIB SETUP

up —
Select address: — [
DOWN | — [
— [ ]
You can use function key — l:l

to select.
EXIT —

[ remote ] ook [ oftser | eror

Use the [EXIT] key to exit GPIB Setup and returrQption Menu.
2.3.2.3 Scanner

If an optional scanner is installed, use SCANNERétect the type of internal scanner.
To access Scanner Setup, enter the Option Menudsgipg [MENU], [2] and then the

function key [SCANNER]. The backlit box is nexit tScanner type is:". Press the
function key [MODIFY] to select the internal or erbal scanner type. SCANNER is
password-protected. Enter USER PASSWORD.

Select scanner type: Internal: [6000-01], [6000-62]6000-03] or External [5000-01],

[5000-02], [5000-03] or [5000-04]. Use the] [arrow on the keypad so the backlit box
is to the right of ‘Select Scanner number:’. UBe thumerical keys then [ENTER] to
select the total number of scanners = 1-8.

SCANNER SETUP PASSWORD SETUP
— [ ] — [ ]
ENTER USER PASSWORD —_—
Scanner type is: MODIFY — [ 1 — — [ ]
Select scanner number: 1 — [ ] PASSWORD: — [ ]
— [ ] — [ ]
You can use function key - l:l You can use function key - l:l
to select. to select.
EXIT — EXIT — [ ]
| Remote | Lock | Offset | Error | Remote | Lock | Offset | Error
SCANNER SETUP
] Type Number
6000-01 1-8
Scanner type is: MODIFY _— l:l 6000-02
Select scanner number: 1 — [ ] 6000-03
—_— 5000-01
— [ 1 500002
You can use function key - l:l 5000-03
to select. 5000-04
EXIT —
| Remote | Lock | Offset | Error

Use the [EXIT] key to exit Scanner Setup and retar@ption Menu.
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2.3.2.4 Print

If the optional PRINTER interface is installed, UBRINT to select when and what the
Guardian 6000 Plus instrument should print. To s€derint Setup, enter the Option
menu by pressing [MENU], [2] and then the functi@y [PRINT]. The backlit box is
next to ‘Print On’. Use the function keys to selpant functions ON/OFF. The default
value is OFF. Use the]or [I] arrow to move backlit box to next print functioRefer
to 1 3.4 for a sample printout.

PRINT SETUP

Print on: up — l:l
Pass [ ] onoft — ]
Fail [ ] onfoff

Print: DOWN l:l
Result [ ] onfoff — [
Part No. [ ] onfoff |
Lot No. [] onor — L]
Serial No. [ ] onfoff EXIT — ]

[ remoe | ook | otset | emor

Use the [EXIT] key to exit Print Setup and retusrCption Menu.
2.3.25 GB-CRATE

If an optional High Current transformer is being@disuse GB-C RATE to set the current
ratio for the Ground Bond test. To access GB-C F&tip, enter the Option Menu by
pressing [MENU], [2] and then the function key [GBRATE]. Use the [UP] or
[DOWN] function key to select the current ratio 6:30, 30:40, 30:45 or 30:60. The
default value is 30:30. This ratio must be sebmpid programming if using the optional
transformer.

GB CURRENT RATE SETUP Current Ratio

uP — ] 30:30
30:40
GB CURRENT RATE: — [ ] 30:45
DOWN ] 30:60

— [ ]

You can use function key - l:l

to select.
EXIT — ]
| Remote | Lock | Offset | Error

Use the [EXIT] key to exit GB-C Rate Setup and metio Option Menu.
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2.3.3 CALIBRATION

Refer to Section 4, Sevice & Calibration for thélration procedure. Calibration of the
Guardian 6000 Plus is recommended on an annual. Bds instrument can be calibrated
by a qualified service person ifaceable calibration equipment and standards are
available.

The CALIBRATION function is password protected. &ocess CALIBRATION, press

the [MENU] function key at the top left hand cornef the keypad and press the
numerical key [3]. Press [7][9][3][1][ENTER] to t&ar calibration mode. To protect the
accuracy of the instrument, the Calibration Pasdwusdifferent than the User Password.

2.3.4 KEY LOCK

When KEY LOCK is ON, thK status LED on thepl#y is illuminated and the
MEMORY and TEST functions are operational. Tohate KEY LOCK, press the
[MENU] function key at the top left hand cornertbe keypad and press the numerical
key [4]. Use the numerical keys and press [ON[][ENTER]. To de-activate KEY
LOCK, press [MENU] [4] [O][O][O][O][ENTER]. The L@&K LED will go off and all
functions will be operational.

Note: If the Security Code has been changed, [O][O][0HNTER] will not work for
KEY LOCK. Use the new Security Code.

When KEY LOCK is ON, the TEST menu will now displ&ECALL so that memory
may easily be recalled. When the G6000 Plus isgpesvdown with KEY LOCK ON, it
will boot to the TEST menu when powered back ON.

2.3.5 NEW SECURITY CODE

The NEW SECURITY CODE is the User Password. Théalnuser password is
[6][O][0][O][ENTER]. A password of up to 12 numercharacters may be set. To access
NEW SECURITY CODE, press the [MENU] function keythe top left hand corner of
the keypad and press the numerical key [5]. Use ribmerical keys and press
[6][O][0][O][ENTER]. The instrument will prompt 'oENTER NEW PASSWORD and
CONFIRM NEW PASSWORD.
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2.3.6 FAIL LOCK

When FAIL LOCK is ON, thé LOCK status LED on thesgliay is illuminated and just
the TEST function is operational. Use Fail Lockemhyou want a supervisor to be
notified when a failure occurs. Once a failure wes¢ no test can be run until the
password is entered. When powered is OFF, thedz=ma6000 Plus will boot to the
TEST menu when FAIL LOCK is ON. To activate FALOCK, press the [MENU]
function key at the top left hand corner of the gaay and press the numerical key [6].
Use the numerical keys and press [6][0][O][0][ENTIERTo de-activate FAIL LOCK,
press [MENU] [6] [O][O][O][O]I[ENTER]. The LOCK LEDwill go off and all functions
will be operational.

Note: If the User Password has been changed, [6][O][EBMTER] will not work for
FAIL LOCK. Use the new User Password.

2.3.7 ERROR LOG

The Error Log contains messages that apply to gegation of the instrument with an
RS-232 or GPIB (IEEE-488) Interface installed. é&efo Table 2-3 for a list of these
error messages. When there is an error in theeguleef ERROR LED in the lower right-
hand corner of the display will be illuminated. @&ocess the ERROR LOG, press the
[MENU] function key at the top left hand cornertbe keypad and press the numerical
key [7].

Error messages for the Guardian 6000 Plus instrumensaved in the queue and are
accessed by the FIFO method. The first error ngessa the first saved. When the
messages in the queue reach 31, the message lasthposition will display “-350,
Queue Overflow”.

MAIN MENU
MEMORY _—
1 —> SYSTEM L]
2 —> OPTION PRESET
3 —> CALIBRATION (.
4 —> KEYLOCK
5 —> NEW SECURITY CODE PROGRAM L]
6 —> FAILLOCK
7 —> ERROR LOG -
TEST —
EEREEE
PRESS 7 to view contents of Error Log
MAIN MENU
1 —> SYSTEM — [ ]
Error Message - 1 l:l
-102  Syntaxerror —_—
— [
— [
7 —> ERRORLOG _
— [ ]
EXIT —
| Remote | Lock | Offset | Error

Reading the messages from the Error Log deletesrtbe message from the queue.
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Table 2-3: Error Messages

D

Error # | Label Message Description

+0 No error No error messages in the queue

-102 Syntax error The command contains an invdlatacter

-103 Invalid separator The command contains anichgaparator

-108 Parameter not allowed Parameter is invalidcamhot be measured

-109 Missing parameter Test cannot be performelonitmissing parameter

-112 Program mnemomic too long The header contaore than 12 characters

-113 Undefined header Header is unrecognizable

-114 Header suffix out of range Value of numeriffigsus out of range

-120 Numeric data error Numerical parameter islidva

-140 Character data error Input character is idvali

-151 Invalid string data Incomplete string of d@ta. missing double “” marks)

-158 String data not allowed Invalid string of data

-170 Expression error Incomplete parameter dagartiissing right parenthesig

-200 Execution error Invalid execute command

-203 Command protected Invalid command; device doéseceive this commanc

-221 Settings conflict Device is busy and cannoénrgee command

-222 Data out of range Parameter value is outrajea

-223 Too much data Received string is too longjadegan’t execute

-291 Out of memory Main memory is full, data canbetstored

-292 Referenced name does not exist Referenced nainfieund in main memory

-293 Referenced name already exists Memory alreadtains a file labeled ‘referenced nan

-350 Queue overflow More than 30 messages in gueue

-361 Parity error Program message contains pariy e

-363 Time out error End character not receivedniref device timed out

-365 Input buffer over run Input buffer is out ahge

-400 Queue error Output buffer is out of range

-410 Query Interrupted No read command followirguary command

-420 Query Unterminated No data in queue and deegeested to read queue
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24 PROGRAM

To access the PROGRAM menu, press [MENU] then pesgunction key to the right
of the display that corresponds to PROGRAM. InRROGRAM menu, six modes are
programmable including Ground Bond (GB), AC HipAC(), DC Hipot (DC), Insulation
Resistance (IR), Pause (PA) and Open/Short Ci(fQSC). Each of these modes has a
number of parameters to set as listed in Table 2-4.

1 MAIN MENU
MEMORY _—
1 —> SYSTEM I:l
2 —> OPTION PRESET
3 —> CALIBRATION I:l
4 —> KEYLOCK PROGRAM | —— l:l Enter Program Mode
5 —> NEW SECURITY CODE
6 —> FAILLOCK
7 —> ERRORLOG I:l
TEST — ]
| Remote | Lock | Offset | Error
2 STEP SETING
01 TestStep : uP — [ ]
02. Test Mode : GB —_—
03.  Current : OFF — [ ]
04. High Limit H 100.0mQ —_—
05.  Low Limit : OFF DOWN R |:|
06. Test Time H 3.0s —_—
07.  TwinPort : OFF — [ ]
INSERT _—
Use DOWN arrow Use ENTER
DELETE | — [ ] OR ENTER
Select Step | Remote Lock | Offset | Error to move backlit box to GB
3 STEP SETING | 6 modes
01.  TestStep : 1 GB —_— I:l
02 TestMode : E—
03.  Current : OFF AC —_— I:l
04. High Limit H 100.0mQ —_—
05.  Low Limit : OFF DC JRE— |:|
06. Test Time : 3.0s —_—
07.  TwinPort : OFF IR — [ ]
PAGE 1/2 | —— |:| View Page 2 of modes
Select Mode | Remote Lock | Offset | Error
4 | STEP SETING
01.  TestStep : 1 PA B — l:l
02, TestMode : —
03.  Current : OFF OSC —_— I:l
04. High Limit H 100.0mQ —_—
05.  Low Limit : OFF — [ ]
06. Test Time : 3.0s —_—
07.  TwinPort : OFF — [ ]
PAGE 2/2 | —— [ | BacktoPagel
Select Mode | Remote Lock | Offset | Error

Figure 2-5: Program Menu
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Table 2-4: Program Parameters

GB AC Hipot DC Hipot IR PA 0OSsC
1 Test Step Test Step Test Step Test Ste Test Step est Step
1-50 1-50 1-50 1-50 1-50 1-50
2 Test Mode Test Mode Test Mode Test Mod¢ Test Mgde est Mode
GB AC DC IR PA 0sC
3 Current Voltage Voltage Voltage Message Open Che¢
1-60A 0.05-5kV 0.05-6kV 0.05-1kV 13 charc 10-100%
4 High Limit High Limit High Limit Low Limit Under Test Short Check
0.1-510M@ 0.001-40mA | 0.0001-12mA  0.1-5000@M On/Off 0, 100-500%
5 Low Limit Low Limit Low Limit High Limit CHAN (H-L)
0-100nD 0 - 40mA 0-12mA 0-50000M 1-8
6 Test Time Arc Limit Dwell Time Test Time
0, 0.3-999s 1-20mA 0-999s 0, 0.3-999s
7 Twin Port Arc Filter Arc Limit Ramp Time
On/Off 3-230kHz 1-10mA 0-999s
8 | CHAN (H-L) Test Time Arc Filter CHAN (H-L)
1-8 0, 0.3-999s 3-230kHz 1-8
9 Ramp Time Test Time
0-999s 0, 0.3-999s
10 CHAN (H-L) Ramp Time
1-8 0-999s
11 CHAN (H-L)
1-8

Note — Moving through Menus

or the [ENTER] key to move up and down the list.

The Function Keys allow you to select the backéiti. Use thet[] and [I ] arrow keys

Note:
In any of the menus, when the text appears ghiost-li

" with dashed lines
it means that optional function is not installed amavailable.

If programmed sequentially, paragraphs 2.4.1 thmoRgt.6 illustrate a 6-step test as

listed in Table 2-5 and detailed in paragraph 2.Z27fogramming a Multi-Step Test".
Test parameters must be programmed before instiunffset is performed.

Table 2-5: Multi-Step Program Example

Step 1 2 3 4 5 6
Mode GB 0sC AC PA DC IR
3 | = 30A Open: 50% V= 1.5kV Change Lead V= 2.4k\ =\1kV
4 HL = 100 Short: 300% HL= 0.5mA UT: On HL= 0.5mA LL=10004M
5 LL = Off CHAN: X LL = Off LL = Off HL = Off
6 Test: 3s Arc: Off Dwell: 3s Test: 3s
7 Twin Port: Off Fil: 3-230kHz Arc: Off Ramp: 3s
8 CHAN: X Test: 3s Fil: 3-230kHz CHAN: X
9 Ramp: 3s Test: 3s
10 CHAN: X Ramp: 3s
11 CHAN: X

Operation
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Floating Ground:

The HV Output terminal on the rear panel of the i@izen 6000 Plus is used to make a
floating ground connection to the device under. tdsis referred to as Channel 3 and is
programmed H (High), L (Low) or X (Off) in the lastep of OSC, AC, DC and IR

modes. When set to H (high), high voltage is oufppm Channel 3. When set to L

(low), Channel 3 is ground and Drive- is floatingloating ground can be useful when
testing multiple points where the ground shouldb®included in the test.

High Low High Low
DUT DUT
HY DRIVE- HY DRIVE-
OUTPUT OUTPUT
@
CH3 CH3
H p— L pp—
HV Output and DRIVE- are connected to DUT HV Output and DRIVE- are connected to DUT
High Voltage outputted from HV Output DRIVE- is open (Floating)
2-Terminal Grounded 2-Terminal Floating
GB FLOATING GPIB SCAN  RS232 STEP SETTING
R R . A 'WARNING
S O N N 01. Test Step : 5 R
. . A caunon 02. Test Mode : IR E——
03. Voltage : 1.000kV —
SETUP SCANNER -1 |
. 3 NEXT BOX [—
DRIVE -
5 HE L
=) HV OUTPUT .
HIGH VOLTAGE Lol Lol Lol . . 100v -
|_AL@_ o R EXIT —
. . 220v
PRESS NUMBER KEYS | Remote | Lock | Offset | Error
. . 240v
Use Numeric Keys then [ENTER] | Use Numeric Key [3] = Channel #3
° Numeric Key is a toggle switch: X, H or L
° Program Scanner Channel 3: X = Not used
H = High (High voltage applied to CH 3)
L = Low (CH 3 is Floating)
Press Function Key [EXIT] to exit scanner setup
Rear Panel G6000 Plus Program Menu: Floating Ground

Figure 2-6: Floating Ground 2-Terminal Connection

Table 2-6: GB Floating — Rear Output Only

HV Output Setting: H (HV); L (Low) or X (Off)

— Fixed Channel 3 Max Voltage: 5kV AC; 6kV DC
Max Current: 40mA AC; peak DC

Ground Bond Output Setting: Close; Open

— Floating Ground Max Floating Voltage: 1000V rms; 1400V AC peak
Max Current: 30A when GB Closed
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2.4.1 Programming a Ground Bond (GB) Test

In a GB test, high AC current is applied betweeroaductive surface of the DUT and
ground connection. The ground circuit resistasdden calculated and displayed. A high
limit is required in a GB test. The high limit tee upper value for the test to be
considered a PASS. If the measured value is higiem the high limit the test is

considered a FAIL.

Note — Moving through Menus
The Function Keys allow you to select the backditi. Use thet[] and [I ] arrow keys
or the [ENTER] key to move up and down the list.

Press [MENU] to access the PROGRAM menu
Press the function key [PROGRAM]

Press the function key [UP] or [DOWN] to selectSte= 1

STEP SETTING Use Function Key
01. Test Step : uP — [ Toggle UP: 1 - 50
02. Test Mode : GB —_—
03. Current : OFF - l:l
04. High Limit : 100.0mQ —
05.  Low Limit : OFF DOWN — [ ] Toggle DOWN: 50 - 1
06. TestTime : 3.0s E——
07. Twin Port : OFF — [ ]
INSERT |— [ ] Addastep
DELETE |— [ ] Remove a step
SELECT STEP | Remote | Lock | Offset | Error
Press DOWN arrowd]]
STEP SETTING Use Function Key
01. TestStep : 1 GB — [ Ground Bond
02. Test Mode : —_—
03. Current : OFF AC — [ ] AC Hipot
04. High Limit : 100.0mQ —_—
05. Low Limit : OFF DC — [ ] DC Hipot
06. TestTime : 3.0s E——
07.  Twin Port : OFF IR — [ ] Insulation Resistance
— [ ]
PAGE12 | — [ |  GotoPage2 (PA, OSC)
SELECT MODE | Remote | Lock | Offset | Error

Press the function key [GB] to select mode = GroBodd

Continued on next page.
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GB Programming — continued from last page.

Press DOWN arrowd]]

STEP SETTING Use Numeric Keys then [ENTER]
01.  Test Step : -1 0000 — [ ] Enter the Test Current in amperes (A)
02. Test Mode : GB —_—

03. Current : — [ ] 1- 60A, 0 =OFF

04.  High Limit : 100.0mQ E— ’

05. Low Limit : OFF e _

06. TestTime : 3.0s 1-30A

07.  Twin Port : OFF — [ 40A - 60A with optional transformer
— [
— [

1 - 60A | Remote | Lock | Offset | Error

Press [3][0][ENTER] to set current = 30A

Press DOWN arrowd]]

STEP SETTING Use Numeric Keys then [ENTER]
0L TestStep SO S — [ ] Enter the High Limit in milliohms (mQ)
02. Test Mode : GB
03. Current : 30.0A e l:| 0.1-510.0 mQ
04.  High Limit : — ]

05.  Low Limit : OFF — [ ]
06. Test Time : 3.0s -
07. Twin Port : OFF — [ ]
— [
— [ ]
0.1-510.0 mQ | Remote | Lock | Offset | Error
Press [1][0][O][ENTER] to set high limit = 100in
Press DOWN arrowd]]

STEP SETTING Use Numeric Keys then [ENTER]
01.  TestStep . — [ ] Enter the Low Limit in milliohms (mQ)
02. Test Mode : GB
03. Current : 30.0A — ] 0-100.0 mQ. 0 = OFF
04.  High Limit : 100.0mQ — ’

05. Low Limit : F— |:|

06. TestTime : 3.0s _—

07. Twin Port : OFF — [ ]
— ]
— [

0-100.0 mQ | Remote | Lock | Offset | Error

Press [O][ENTER] to set low limt = OFF

Continued on next page.
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GB Programming — continued from last page.

Press DOWN arrowd]]

STEP SETTING

01. Test Step : 1

02. Test Mode : GB

03. Current : 30.0A

04. High Limit : 100.0mQ

05. Low Limit : OFF

06. Test Time :
07.  Twin Port : OFF

0,0.3-999s 0=CONT

| Remotel Lock | Offset | Error

JUUo U

Press [3][.][0] to set the test time = 3.0 seconds

Use Numeric Keys then [ENTER]
Enter the Test Time in seconds (s)

0, 0.3-999s 0 = Continuous

Note:
For the purpose of illustrating the 6 modes seprat this example, Twin Port will be
turned OFF. For Twin Port details refer to parpbra.4.1.1.

Press DOWN arrowd]]

STEP SETTING
01. Test Step : 1
02. Test Mode : GB
03. Current : 30.0A ON
04. High Limit : 100.0mQ
05. Low Limit : OFF
06. TestTime : 3.0s
07. Twin Port OFF
PRESS FUNCTION KEY | Remote | Lock | Offset | Error

JOutut

Use Function Key
Select Twin Port ON or OFF

ON: GB & Hipot/IR Tests performed simultaneously

OFF: Tests performed singularly

Press the function key [OFF] to perform GB and AParately (for this example)

Press DOWN arrowd]]

STEP SETTING
01. Test Step : 1 SETUP
02. Test Mode : GB E—
03. Current : 30.0A
04. High Limit : 100.0mQ
05. Low Limit : OFF
06. Test Time : 3.0s
07.  Twin Port : OFF
08. CHAN (H-L)
PRESS FUNCTION KEY | Remote | Lock | Offset | Error

Continued on next page.
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Juuoue

Use Function Key

Enter setup menu for scanner(s)
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GB Programming — continued from last page.

If a scanner is installed Press the function key [SETUP] to enter scaneimpsmenu

Use Numeric Keys then [ENTER]
STEP SETTING :|

Use the Numeric Key that corresponds to the Channel #

01 TestStep R — [T | The Numeric Key acts as a toggle switch: X, H or L
02. Test Mode : GB
03. Cument : _ 800A L] Program the scanner channels
SETUP SCANNER - 1
NEXTBOX | — [ | X = Not used
! 2 3 4 5 678 H = High (High voltage/ t lied to this ch 1)
— [ = High (High voltage/current applied to this channe
xoxo XXX XX X L = Low (This channel is the return)
= Low (This channel is the return
— [
EXIT — [ ] Use Function Key [NEXT BOX] to setup next scanner
PRESS NUMBER KEYS | Remote | took [ ofiset | ero Use Function Key [EXIT] to exit scanner setup

Press [1] to set Channel 1 to H (High)

Press [3] twice to set Channel 3 to H (Low)

Press the function key [EXIT] to return to GB pragr menu.

The display will read: “CHAN(H-L): 1,3,-RTN”

Press DOWN arrowd]]

The backlit box is now again at the top of thedidfacent to “Test SteSTOP.

There are 2 choices:

1 - To continue programming the 6-step example:
Press the function key [UP] to select Test Step #n&tructions continued in § 2.4.2

OR

2 — End Programming and perform a GB test:
Press [MENU] to exit program mode.
Perform offset (f 2.7.1), connect DUT ( 2.7.3ntpeess green [START] button.

2.4.1.1 Twin Port™

The Twin Port function provides simultaneous GBhwAC Hipot, DC Hipot or IR
testing. When employing the Twin Port function, @Rist be the first step in the test
sequence. When Twin Port is selected ON, The &Bwill be performed at the same
time as the AC Hipot, DC Hipot or IR test, whicheisethe next step in the sequence.

Caution:
When Twin Port is ON, do n@xceed 5kV, 20mA AC or 25A GB. Values higher than
this may cause output voltage/current distortion.
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2.4.2 Open/Short Circuit (OSC) Detection Mode

The Open/Short Circuit Detection Mode will ensune Device Under Test is connected
properly and is does not have a short circuitPlogram mode OSC can be selected as
one of the steps within the test. There are twagr@mmable parameters Open % and
Short %. Open % is equivalent to a low limit. 8h% would be considered a high
limit. Once programming is finalized, an offsetosld be performed and the Get Cs
function must be ran to learn the Capacitance efdbavice under test. This learned
Capacitance value will then be compared to the Oldeand Short % for Pass/Fail
judgment. This function is typically programmedoprto a hipot test to check the
connection to the device under test befmpplying high voltage.

Open Check: In hipot testing, a low leakage curnexaty generate a PASS. If the
connection is faulty between the hipot and the DtWE,test could pass even if the DUT
was not tested. Open Check is similar to usingwalimit in an AC hipot test to ensure
the connection of the DUT. In some cases, sudd@slipot, a low limit is not feasible.
Open Check will ensure that the DUT is connected.

The Open Checksets the judgment test result (Pass/Fail) to apenit condition and
compares the test reading with the standard capaetvalue (Cs). If the test reading is
within the programmed % then the judgment is Padse Open Check can be
programmed from 10% - 100% and the default 50%.

Short Check: In some cases, the DUT is shorted fwitesting. If the product is shorted,
there is no need to perform hipot.

The Short Checksets the judgment test result (Pass/Fail) to stigrtiit condition and
compares the test reading to the standard capeeitzadue (Cs). If the test reading is
within the programmed % then the judgment is Passe Short Check can be set to Off
or programmed from 100% - 500%. The default vauz00%.

When using OSC mode, program the test, attach theé &nd press [GET Cs] to obtain
the DUT’s standard capacitance value. The Cs viglsaved with the test program in
instrument memory. The Cs value is applicablén&d product only.

To illustrate this function: for a particular DUThe Guardian instrument learned Cs =
0.241nF and the Open Check is set to 50%. If tkasmred Cs is within 50% of the
learned Cs, then the OSC result is a PASS. liritkasured Cs is greater than 0.121nF
(50% of .241nF), then the OSC result is a PASShdfmeasured Cs is less than 0.121nF,
then the OSC result is an OPEN.

If the Short Check is set to 300%. If the meas@eds less than 300% of the learned Cs,
then the OSC result is a PASS. If the measured @seater than 300% of the learned
Cs, then the OSC result is a FAIL. If the measusds greater than 0.723nF (300% of
.241nF), then the OSC result is a SHORT.
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Back to programming OSC mode If notalready in PROGRAM mode:

Press [MENU] to access the PROGRAM menu

Press the function key [PROGRAM]

If continuingexample:

* Press the function key [UP] to select Step # =2

STEP SETTING

0L TestStep uP

02. Test Mode : GB

03. Current : OFF

04. High Limit : 100.0mQ

05.  Low Limit : OFF DOWN

06. Test Time : 3.0s

07.  Twin Port : OFF
INSERT
DELETE

SELECT STEP | Remote | Lock | Offset | Error

Press DOWN arrowd]]

STEP SETTING

01. Test Step : 2 GB

02. TestMode  :

03. Current : OFF AC

04. High Limit : 100.0mQ

05.  Low Limit : OFF DC

06. Test Time : 3.0s

07. Twin Port : OFF IR
PAGE 1/2

SELECT MODE | Remote | Lock | Offset | Error

STEP SETTING

01. Test Step : 2 PA
02. TestMode
03. Current : OFF OSsC
04. High Limit : 100.0mQ
05. Low Limit : OFF
06. TestTime : 3.0s
07.  Twin Port : OFF
PAGE 2/2
SELECT MODE | Remote | Lock | Offset | Error

JUO0UE

i

JOUUEL

Use Function Key

Toggle UP: 1 - 50

Toggle DOWN: 50 - 1

Add a step

Remove a step

Use Function Key

Ground Bond
AC Hipot
DC Hipot

Insulation Resistance

Go to Page 2 (PA, OSC)

Press the function key [PAGE1/2] then [OSC] to sieteode = Open/Short Circuit

Continued on next page.
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OSC Programming — continued from last page.

Press DOWN arrowd]]

STEP SETTING

01. Test Step 2

02. Test Mode 0OsC

05, Open Chik.

04.  Short Chk. 300%

10% - 100% | Remote | Lock | Offset | Error

Juounul

Press [5][0][ENTER] to set the Open Check = 50%

Press DOWN arrowd]]

STEP SETTING

Test Step

Test Mode
Open Chk.
Short Chk.

2
0oscC
50%

300%

0, 100% - 500%; 0 = OFF | Remote | Lock | Offset | Error

Press [3][0][O][ENTER] to set the Short Check = 300

Press DOWN arrowd]]

Juunul

Use Numeric Keys then [ENTER]

Enter the Open comparison value in percent (%)

10% - 100%, default = 50%

Use Numeric Keys then [ENTER]

Enter the Short comparison value in percent (%)

0, 100% - 500%; 0 = OFF, default = 300%

If a scanner is installed the text “05. CHAN (H-L) : OFF” is black and pmagnmable.

STEP SETTING

01.
02.
03.
04.
05.

Test Step
Test Mode
Open Chk.
Short Chk.
CHAN (H-L)

2 SETUP

0oscC
50%
300%

[

PRESS FUNCTION KEY | Remote | Lock | Offset | Error

JUubue

Use Function Key

Enter setup menu for scanner(s)

Press the function key [SETUP] to enter scanneipsetenu

Continued on next page.
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OSC Programming — continued from last page.

STEP SETTING Use Numeric Keys then [ENTER]

_ Use the Numeric Key that corresponds to the Channel #
o1 TestSten 2 — [ The Numeric Key acts as a toggle switch: X, H or L
02. Test Mode : osc
03. Open Chk. : 50% — [ ]
SETUP SCANNER - 1 E—— Program the scanner channels
1 2 3 4 5 6 7 8 NEXTBOX | — [ 1 x=nNotused
X X X X X X X X — [ ] H = High (High voltage/current applied to this channel)
— [ ] L = Low (This channel is the return)
EXIT — [ Press Function Key [NEXT BOX] to setup next scanner

PRESS NUMBER KEYS | Remote | Lock | Offset | Error

Press Function Key [EXIT] to exit scanner setup

Press [1] to set Channel 1 to H (High)

Press [3] twice to set Channel 3 to L (Low)

This will check the connection between channelad &

Press the function key [EXIT] to return to OSC pryg menu.

Press DOWN arrowd]]

The backlit box is now again at the top of thedidfacent to “Test SteSTOP.

To continue programming the 6-step example:
Press the function key [UP] to select Test Step #n8tructions continued in 1 2.4.3

OR
To End Programming and perform an OSC test:
Press [MENU] to exit program mode.

Perform offset (12.7.1), perform Get Cs (12.7.8preect DUT (12.7.3) then press green
[START] button.
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2.4.3 Programming an AC Hipot Test

In an AC hipot test, high AC voltage is appliedvbetn the DUT’s operating circuits and
chassis ground to determine if/when a breakdowhomdur in the insulation of the DUT.
The current is measured between the DUT insulatiod ground. A high limit is
required in an AC test. The high limit is the nmayim allowed value for the test to be
considered a PASS. If the measured value is higiem the high limit the test is
considered a FAIL.

If not already in PROGRAM mode:

Press [MENU] to access the PROGRAM menu
Press the function key [PROGRAM]

If continuingexample:

* Press the function key [UP] or [DOWN] to selectfSte= 3

STEP SETTING Use Function Key
01. Test Step upP ] Toggle UP: 1 - 50
02. Test Mode GB
03. Current OFF l:l
04. High Limit 100.0mQ
05.  Low Limit OFF DOWN [ 1 Toggle DOWN:50-1
06. TestTime 3.0s
07. Twin Port OFF l:l
INSERT [ 1 Addastep
DELETE L] Remove a step
SELECT STEP | Remote | Lock | Offset | Error
Press DOWN arrowd]]
STEP SETTING Use Function Key
01. TestStep 3 GB [ |  GroundBond
02. TestMode
03. Curent OFF AC L] AC Hipot
04. High Limit 100.0mQ
05. Low Limit OFF DC [ 1 DCHipot
06. TestTime 3.0s
07.  Twin Port OFF IR L] Insulation Resistance
L]
PAGE 1/2 L1  GotoPage2 (PA, OSC)
SELECT MODE | Remote | Lock | Offset | Error

Press the function key [AC] to select mode = ACdtip

Continued on next page.
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AC Hipot Programming — continued from last page.

Press DOWN arrowd]]

STEP SETTING
01. Test Step 3
02. Test Mode AC
03. Voltage
04. High Limit 0.500mA
05. Low Limit OFF
06. Arc Limit OFF
07. Arc Filter 3-230 kHz
08. Test Time 3.0s
09. Ramp Time OFF
0.05-5kV | Remote | Lock | Offset | Error

Press [1][.][5][0][O][ENTER] to set voltage

Press DOWN arrowd]]

STEP SETTING
01. Test Step 3
02. Test Mode AC
03. Voltage 1.500kV
04.  High Limit
05. Low Limit OFF
06. Arc Limit OFF
07. Arc Filter 3-230 kHz
08. Test Time 3.0s
09. Ramp Time OFF
0.001 - 40 mA | Remote | Lock | Offset | Error

Juounul

= 1.500

Juunul

Use Numeric Keys then [ENTER]
Enter the Test Voltage in kilo-volts (kV)

0.05-5kV (50 - 5000 V)

Use Numeric Keys then [ENTER]
Enter the High Limit in milli-amps (mA)

0.001 - 40 mA

Press [O][.][5][O][0][ENTER] to set high currenttit = 0.500mA

Press DOWN arrowd]]

STEP SETTING
01. Test Step 3
02. Test Mode AC
03. Voltage 1.500kV
04. High Limit 0.500mA
05. Low Limit
06. Arc Limit OFF
07. Arc Filter 3-230 kHz
08. Test Time 3.0s
09. Ramp Time OFF
0-40 mA 0=0OFF | Remote | Lock | Offset | Error

Juuoul

Press [O][ENTER] to set low current limit = OFF

Continued on next page.
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Enter the Low Limit in milli-amps (mA)

0-40mA, 0=OFF
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AC Hipot Programming — continued from last page.

Press DOWN arrowd]]

STEP SETTING

01. Test Step : 3 B — |:|

02. Test Mode : AC _

03. Voltage : 1.500kV — [ ]

04. High Limit : 0.500mA —_—

05. Low Limit : OFF R |:|

06. Arc Limit :

07.  Arc Filter : 3-230 kHz R |:|

08. Test Time : 3.0s

09. Ramp Time : OFF _ l:l
— [

0-20mA | Remote | Lock | Offset | Error

Press [O][ENTER] to set arc current limit = OFF

Press DOWN arrowd]]

STEP SETTING

01. Test Step : 3 3-23kHz — ]

02. Test Mode : AC —_—

03. Voltage : 1.500kV 3-50kHz |— [ ]

04. High Limit : 0.500mA —_—

05. Low Limit : OFF 3-100kHz | — [ ]

06. Arc Limit : OFF P—

07. Arc Filter : 3-230kHz | — [ ]

08. Test Time : 3.0s 1

09. Ramp Time : OFF l:|
— [ ]

SELECT FILTER | Remote | Lock | Offset | Error

Use Numeric Keys then [ENTER]

Enter the Arc Limit in milli-amps (mA)

0-20mA, 0=0FF

Use Function Keys

Select the Arc Filter Frequency in kilo-hertz (kHz)
3-23 kHz (40us)

3-50 kHz (20us)

3-100 kHz (10us)

3-230 kHz (4ps)

Press the function key [3 -230 kHz] to set arefifrequency = 3 — 230kHz

Press DOWN arrowd]]

STEP SETTING

01. Test Step : 3 B — |:|

02. Test Mode : AC _

03. Voltage : 1.500kV — [ ]

04. High Limit : 0.500mA —_—

05. Low Limit : OFF R |:|

06. Arc Limit : OFF

07.  Arc Filter : 3-230 kHz R |:|

08. Test Time :

09. Ramp Time : OFF _ l:|
— [

0,0.3-999sec 0=CONT | Remote | Lock | Offset | Error

Press [3][.][O][ENTER] to set test time = 3.0s

Continued on next page.
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Use Numeric Keys then [ENTER]

Enter the Test Time in seconds (s)

0, 0.3 - 999 seconds; 0 = Continuous
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AC Hipot Programming — continued from last page.

Press DOWN arrowd]]

STEP SETTING Use Numeric Keys then [ENTER]
01. Test Step : 3 — [ ] Enter the Ramp Time in seconds (s)
02. Test Mode : AC —_—

03. Voltage : 1.500kV — [ ] 0-999 seconds: 0 = OFF
04. High Limit : 0.500mA _— ’

05. Low Limit : OFF R |:|

06. Arc Limit : OFF E—

07. Arc Filter : 3-230 kHz - l:l

08. Test Time : 3.0s

09. Ramp Time : — [ ]

0-999 sec 0=0FF | Remote | Lock | Offset | Error

Press [3][.][O]IENTER] to set ramp time = 3.0s
Press DOWN arrowd]]

If a scanner is installed the text “10. CHAN (H-L) : OFF” is black and prmagnmable.
Press the function key [SETUP] to enter scanneipsetenu.

Press Numeric Keys then [ENTER]

STEP SETTING
. ] Use the Numeric Key that corresponds to the Channel #
01 Test Step : —3 The Numeric Key acts as a toggle switch: X, H or L
02. Test Mode : AC E—
03. Voltage : 1.500kV P l:|
SETUP SCANNER - 1 — Program the scanner channels
1 2 3 4 5 6 7 8 Nﬂ I X = Not used
X X X X X X X X — [ H = High (High voltage/current applied to this channel)
J— L = Low (This channel is the return
10. CHAN(H-L) : OFF 1] ( )
EXIT — ] Press Function Key [NEXT BOX] to setup next scanner

PRESS NUMBER KEYS [ Remote [ tock [ ofiset | eror Press Function Key [EXIT] to exit scanner setup

Press [1] to set Channel 1 to H (High); Pressy&¢ to set Channel 3 to L (Low)

Press the function key [EXIT] to return to AC pragr menu.

Press DOWN arrowd]]

The backlit box is now again at the top of thedidfacent to “Test SteSTOP.

To continue programming the 6-step example:
Press the function key [UP] to select Test Step #n4dtructions continued in { 2.4.4

OR
To End Programming and perform an AC test:
Press [MENU] to exit program mode.

Perform offset (12.7.1), perform Get Cs(f2.7.2nmext DUT (12.7.3) then press green
[START] button.
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2.4.4 Pause (PA) Mode

“PAUSE” is a mode selection that allows a test sege to be stopped while test leads
are changed or other operations performed. AhE3acter user programmable message
will be displayed on the screen when in PAUSE male the test will continue when the
[START] button is pressed or START initiated vianae 1/0. The Under Test relay on
the remote I/O can also be cycled during PAUSEdired.

If not already in PROGRAM mode:

Press [MENU] to access the PROGRAM menu

Press the function key [PROGRAM]

If continuingexample:

* Press the function key [UP] to select Step # =4

STEP SETTING

0L TestStep uP

02. Test Mode : GB

03. Current : OFF

04. High Limit : 100.0mQ

05.  Low Limit : OFF DOWN

06. Test Time : 3.0s

07.  Twin Port : OFF
INSERT
DELETE

SELECT STEP | Remote | Lock | Offset | Error

Press DOWN arrowd]]

STEP SETTING

01. Test Step : 4 GB

02. TestMode

03. Current : OFF AC

04. High Limit : 100.0mQ

05.  Low Limit : OFF DC

06. Test Time : 3.0s

07. Twin Port : OFF IR
PAGE 1/2

SELECT MODE | Remote | Lock | Offset | Error

STEP SETTING

01. Test Step : 4 PA

02. TestMode

03. Current : OFF OSsC

04. High Limit : 100.0mQ

05. Low Limit : OFF

06. Test Time : 3.0s

07.  Twin Port : OFF
PAGE 2/2

SELECT MODE | Remote | Lock | Offset | Error

JUO0UE

i

JOUUDE

Use Function Key

Toggle UP: 1 - 50

Toggle DOWN: 50 - 1

Add a step

Remove a step

Use Function Key

Ground Bond
AC Hipot
DC Hipot

Insulation Resistance

Go to Page 2 (PA, OSC)

Press the function key [PAGE1/2] then [PA] to selaode = Pause

Operation

150798 Rev A6

Page 63 of 148



PA Programming — continued from last page.

Press DOWN arrowd]]

STEP SETTING Use Function Key to move cursor to next character
01. TestStep : 4 — ] Use Numeric Keys then [ENTER]
gg‘ Leessts'\ggge i NEXT CHAR.| — [ 