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Warranty

uadTech

Most Trusted In Electrical Testing

QuadTech warrants that Products are free from teefeanaterial and workmanship and, when
properly used, will perform in accordance with QUiach’s applicable published specifications.
If within one (1) year after original shipment & found not to meet this standard, it will be
repaired, or at the option of QuadTech, replacedoatharge 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, spdal or consequential damages, even if
notice has been given of the possibility of such deges.

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

SERVICE POLICY

QuadTech’s service policy is to maintain produgiaie capability for a period of at least five (p)
years after original shipment and to make this bdipaavailable at the then prevailing scheddle
of charges.
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Specifications

Output Current:

Voltage Limit:

Resistance:

Resistance t

510mQ

210mQ

10mQ

Limits:

Offset Function:

Test Time:

Indication:

Remote Control:

Range: 3.00 to 30.00A AC
Resolution: 0.01A/step

Accuracy:+ (1.5% of setting + 0.15A)
Frequency: 50 or 60Hz0.1%

Range: 1.0 to 8.0VAC, setting 0.1V/step
Range: 0.1m - 510.0n®, 4 digits, Hi Limit

Accuracy: 10A - 30A, 10M - 150nQ: +(1% of reading + 11f2)
Accuracy: All other range%(2% of reading + 2.6M)

500 —

400 —

300 —

(2% of reading +2.6mQ)

200 —

150 —

100 —

(1% of reading +1mQ)

I T T T | T T T T I T T T T >
20A Current

3A 10A 30A

High: 0.1nmQ - 510.0n0
Low: 0.1nM2 - High Limit, Off
HI/LO programmable during Test Time

0 to 100mohm offset, user selectable

0.5 - 999sec
Continuous operation mode

Pass/Fail Display, LEDs and Audible Alarm

Inputs: START, STOP

Characteristics: 24V active low, Pulse wid0ms
Output: PASS, FAIL, UNDER TEST
Characteristics: Dry contact relay, Closed if true
30VAC, 60VDC, <0.3A

Connector: 9 pin male D-series & Terminal Strip
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Specifications (Continued)

General Features

Setup Storage

Standard Interfaces:

Optional Interfaces:

Connectors:

Front Panel Lockout:

Mechanical:

Weight:

Environmental:

Power:

Supplied:

Ordering Information:
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99 Memory Locations, 99 Steps, Maximum Blocls60
Remote 1/0
None

4-Terminal Kelvin Connection
4 Binding Posts/Banana Sockets: Front and Rear
1 Chassis Ground Banana Socket

11 Digit Password with or without setup recall

LED Display: LOCK

Bench Mount
Dimensions: (w x h x d): 312.5x 112.5 x 387.5 mm

15.4 kg net, 18.1 kg shipping

18 to 28C, 70% RH
Operating: oC to+ 40°C, 80% RH
Storage: -10C to+ 60°C, 90% RH
Warm-up Time: 15 minutes

Specifications:

- 100V, 120V, 220V AC: +10%

« 240V AC: -10%, +5%

+ 50 or 60Hz

« 880W max

- Power Cable « Fuses
« G15 Test Leads

« Instruction Manual
« Calibration Certificate

Description
Ground Bond Tester

Catalog No.
Sentry 50 Plus




Accessories

Accessories Included

Item Quantity QuadTech P/N
AC Power Cord 1 700070
Power Line Fuse 10A 250V SB 1 520107
Power Line Fuse 5A 250V SB 1 520068
Lead Set: Banana/Spade to Alligator clips 1 G15
Instruction Manual 1 150743
Calibration Certificate 1 N/A

Accessories/Options Available

Item Quantity QuadTech P/N
Foot Switch 1 S05
Interconnection Cable to Sentry Plus Series Hipastdrs 1 S15

Corded Product Adaptor, 115V 1 G13

Power Entry Adaptor Cable 1 G14
International Power Strip 1 G16

Corded Product Adaptor, 240V 1 G25

Lead Set: Banana/Spade to Alligator clips (std witit) 1 G15
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Safety Precautions

WARNING
The Sentry 50 Plus Ground Bond Tester can provideugput current as high as 30A AC to tlhe
external device under test (DUT). Although thetBeunit is designed with full attention to
operator safety, serious hazards could occur ifrtsieument is used improperly and these safety
instructions are not followed.

1. Operate the Sentry 50 Plus unit with its chassisnected to earth ground. The
instrument is shipped with a three-prong power ¢orgrovide this connection to ground.
This power cord should only be plugged in to a ptaele that provides earth ground.
Serious injury can result if the Sentry 50 Plusas connected to earth ground.

2. Tightly connect cable(s) to the RTN/LOW terminallf this is not done, the DUT’s
casing can be charged to the high current test &k serious injury or electrical shock
hazards could result if the DUT is touched.

3. Never touch the test leads, test fixture or DlV&ny manner (this includes insulation on
all wires and clips) when the high current is apgland the re@ANGER light is ON.

4. Before turning on the Sentry unit, make surerehis no device (DUT) or fixture
connected to the test leads.

5. After each test, press tieTOP] (red) button for safety if there is any conceratthigh
current may still be applied to the output termsnal

6. Before touching the test lead wires or outpuhieals make sure:

a) The redSTOP] button has been pressed
b) The redANGER LED is OFF.

7. In the case of an emergencgyturn OFF the POWER switch using a “hot stick” and
disconnect the AC power cord from the wall. DO NDOUCH the Sentry 50 Plus
INSTRUMENT.

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

8. If the DANGER LED does not go OFfwhen the/STOP] button is pressed, immediately
stop using the tester. 111It is possible that thgpwt current is still being delivered
regardless of the TEST ON/OFF control signal.

9. When the Sentry 50 Plus instrument is used mote control mode, be extremely
careful. The High Current Output is being turloedand off with an external signal.
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Safety Symbols
The product is marked with the following safety $gis.

A Product will be marked with this symbol (ISO#386@#jen it is necessary for the user to refer to
the instruction manual in order to prevent injuryequipment damage.
= = = Product marked with this symbol (IEC417) indicgtessence of direct current.

A Product will be marked with this symbol (ISO#3864hen voltages in excess of 1000V are
present.

n Indicates the grounding protect terminal, whichsgd to prevent electric shock from the
= @ leakage on chassis. The ground terminal must abnoearth 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 proceduresl applications.

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

Disposal

Do not dispose of electrical appliances as unsortiedicipal waste, use
separate collection facilities. Contact your logavernment for

information regarding the collection systems avdda If

electrical appliances are disposed of in land@iislumps,

hazardous substances can leak into the groundasadeget into

the food chain, damaging your health and well-beiihen

replacing old appliances with new one, the retadldegally

obligated to take back your old appliances for alsp.

Page 12 of 58



Condensed Operating Instructions

WARNING
High Current is applied to the Output Terminalstang the redANGER LED is ON or
flashing. Always make sure tliBANGER LED is OFF when connecting or disconnecting the
device under test (DUT).

General Information

The Sentry 50 Plus Ground Bond Tester is a meagumstrument for direct readout of high
current ground bond between chassis and power gardnd. It is an excellent choice for
electrical safety testing on a wide variety of &leal products and appliances. The current
applied to the device under test is adjustable fB#nto 30A AC in 0.01A steps. The voltage
range is 1.0V to 8.0VAC with a 0.1V/step settindhe resistance range is from 0Qnto
510nQ with adjustable high and low limits. PASS andIEAEDs provide a visual display of
test results based on preset limits. In FAIL madduzzer gives an audible indication of test
result based on preset limit.

Start-Up

The Sentry 50 Plus unit can be operated from a peaerce of 100V, 120V, 220V and 240V
AC at a power line frequency of 50 or 60Hz. Thendlrd Sentry 50 Plus unit is shipped from
QuadTech with a 10A fuse in place for AC 100V of¥2peration. (A 5A fuse is included for
220V or 240V operation). The Sentry 50 Plus usishipped with the line voltage selector set
for 120V. Refer to paragraph 1.4.3 for instrucsi@m changing the fuse or line voltage selector.

Connect the Sentry 50 Plus unit AC power cord ® ghurce of proper voltage. Operate the
Sentry 50 Plus instrument with its chassis conmedtte earth ground. The Sentry 50 Plus
instrument is shipped with a three-prong power dorgrovide this connection to ground. This
power cord should only be plugged into a receptd@é provides earth ground. Serious injury
may result if the S50 Plus instrument is not coterkto earth ground.

Press the [POWER] button on the front panel toyappiver. To switch the power off, press the
[POWER] button again or if measurements are to laelanproceed with the Test Parameter
Setup in Table COI-1. The S50 Plus instrument khaarm up for 15 minutes prior to use.

NOTE
Please read this instruction manual in its entibetipre operating this instrument.
These condensed operating instructions are ndbstisite for all the information provided in the
remainder of this manual.

NOTE
Refer to paragraph 2.3 for a full descriptmiprogramming test parameters. Test parametgers
must be set beforthe Sentry 50 Plus instrument can be zeroed.
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Condensed Operating Instructions (Continued)

There are numerous menus within the Sentry 50 iRfigiment. Familiarize yourself with these
menus prior to programming a test.
the functions that can be accessed by pressindg1ehrough [F4] keys.

"STAND BY" or "Power-Up" Display

STEP 1/1 GB LOW : OFF PROGRAM | F1 <]
3.00 A PRESET |F2 <]
100.0 mQ —
MENU F3
3.0 s <
merment > STAND BY | [RMT ] [ LOCK ] [ OFST | MORE.. Fa <
F1 F2 F3 F4
PROGRAM PRESET MENU MORE
Insert Pass Hold Memory View Test Steps (Tabular Format)
Delete Step Hold Store Offset
Program Judg. Wait Recall
STEP: 1-99 GB Freq. Delete
Current GB Voltage System
High Limit Soft AGC. Contrast
Test Time Fail Cont. Beeper Volune
Low Limit Screen Pass On
Smart Key Calibration (Need password to enter)
Start Wait Key Lock (Need password to enter)

Change Password (Need password to enter)
About
Version

Figure COI-1: S50 Plus Menus

Figure COIHlisitates the STAND BY display and lists

Function of F1 - F4 Keys

To enter programming mode.

To view/change preset (initial) settings.
To view/change: memory, system,
calibration, key lock, password & about.

To view the programmed test setups
and access offset function.

NOTE:

The function of UP/DOWN depends on the menu. Wk&h = ENTER, the UP/DOWN operation changes th

highlighted value and the ENTER operation scrdltetigh the menu selections. When [F3] = SELEC#, th
UP/DOWN operation scrolls through the menu selestiand the SELECT operation chooses (enters inéo) t
highlighted parameter.
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Condensed Operating Instructions (Continued)

"STAND BY"
or
"Power-Up"
Display

"PROGRAM"
Display

ST e Lo+ OFF PROGRAM
3.00 A PRESET
100.0 mQ
30 s MENU
[ STAND BY | [RMT | [TOCK | [ OFST | MORE..
| stEP1 ] GB LOW : OFF UP
CURR: 3.00 A
HIGH: 1000 mQ MORE..
TIME: 30 s ENTER
[ PROCESS STEP | [RMT ] [LOCK | [OFST | EXIT

F1

F2

F3

F4

F1

F2

F3

F4

Figure COI-2: “"STAND BY” and PROGRAM Displays

ANANA

VANWANIVAN

To enter programming mode.

To view/change preset (initial)

test parameters.

To view/change system parameters:
memory, system, calibration, key lock,
password, & about.

To view the programmed test setups and
access offset function.

To change value in highlighted box.

To delete or insert a test step.

To move highlighted box around
display to select parameter to change

To exit programming mode.

With the Sentry 50 Plus instrument in “STAND BY’r(power-up display) status, follow these
steps to program one GB test.

. Press [F1] = PROGRAM

. Press [F3] = ENTER to move highlighted box to CURR
. Press [F1] = Up to select test current (3.00 —(A)0

. Press [F3] = ENTER to move highlighted box to HIGH
. Press [F1] = Up to select high resistance limit{810nQ)
. Press [F3] = ENTER to move highlighted box to TIME
. Press [F1] = Up to select test time (0, 0.5 — 999s)

. Press [F3] = ENTER to move highlighted box to LOW

. Press [F1] = Up to select low resistance limit (QGRNMQ - high limit)
. Press [F4] = EXIT to return to STANDBY status
Offset

After setting your test parameters, zero the Seb@ryPlus instrument by using the automatic
offset. With no device connected, connect the @gmpate cable (or other test fixture) into the
front panel OUTPUT connectors. Short the testde&tjure COI-3.
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Condensed Operating Instructions (Continued)

With the instrument in STAND BY status:
. Press [F4] = MORE
. Press [F3] = OFFSET

. Follow instructions on display: i.e.: ‘please SHORE GB port’.
. Press green [START] button.
. Wait while instrument gets OFFSET value.

. The|OFST block at the bottom of the display is oghlighted (back lit).
. Press [F4] = MORE to return to STAND BY status.

uadTech Sentry 50 Plus GROUND BOND TESTER

Figure COI-3: Shorted Test Leads for Offset
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Condensed Operating Instructions (Continued)

Connection to Device under Test (DUT)

Figure COI-4 illustrates the connection of the 8e®0 Plus Ground Bond Tester to a single
DUT using the G15 cable set that comes standart e instrument. The red banana
plug/spade to alligator clip is connected from DRIVE+/SENSE+ terminals on the S50 Plus
unit to the high side of the device under test.e Titack banana plug/spade/alligator clip is
connected between the SENSE-/RTN/LOW terminal @SBO Plus unit to the low side of the
DUT.

uadTech Sentry 50 Plus GROUND BOND TESTER

— .

COI-4: Connection to Device under Test
Measurement Mode

Turn [POWER] ON.

Allow S50 Plus instrument a 15-minute warm up time.

Connect Red banana/spade cable to S50 Plus (HhesiDRIVE+, SENSE+)
Connect Black banana/spade cable to S50 Plugif)rtels (SENSE-, RTN/LOW).
Press [F1] = PROGRAM and enter test parameterseriihished programming, press
[F4] = EXIT to return to STAND BY status.

Press [F4] = MORE to access Offset function. PpeSk= OFFSET. Follow Offset
instructions. When Offset is complete, press [FAJGRE to return to STAND BY.
Connect alligator clips to device under test (DUT).

Press [START].

. Record measurement.

0.Press [STOP].

arwnE

o
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Section 1: Introduction

1.1  Unpacking and Inspection

Inspect the shipping carton before opening. If dged, contact the carrier agent immediately.
Inspect the Sentry 50 Plus instrument for any damalj the instrument appears damaged or
fails to meet specifications notify QuadTech (rdfeinstruction manual front cover) or its local
representative. Retain the original shipping cadad packing material for future use such as
returning the instrument for calibration or service

1.2 Product Overview

The Sentry 50 Plus instrument provides for vertfaaof ground continuity connection (ground
bond testing) between conductive surfaces and paaet ground on the product under test.
The Sentry 50 Plus instrument can be programmedriavutput current up to 30 amps and for
high/low resistance measurement limits between Q.1amd 510m@. The instrument also
provides 99 memory locations, with up to 99-steps tmaximum memory block of 500. Each
instrument comes standard with a remote interfate start/stop inputs & pass/fail outputs. The
Sentry 50 Plus instrument can be connected toehéBPlus Series Hipot testers for a complete
product test (hipot preceded by ground bond) withgush of one button.

uadTech  senysopius crouno sonp TesTeR

a 0

Figure 1-1: Sentry 50 Plus Ground Bond Tester
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1.3 Controls and Indicators

1.3.1 Front Panel Controls and Indicators

Figure 1-2 illustrates the controls and indicatonsthe front panel of the Sentry 50 Plus Ground

Bond Tester. Table 1-1 identifies them with dgstsh and function.

9 8

uadTech

Sentry 50 Plus GROUND BOND TESTER

7 6 5 4
¥ }
. DANGER 3
A
O ©) ©) @)
0 4
T
2

Figure 1-2: Sentry 50 Plus Front Panel Controls & hdicators

Table 1-1: Sentry 50 Plus Front Panel Controls & Iulicators

Reference # | Name Type Function
Figure 1-2
1 Power Green Push Button Apply AC Power: 1=ON, BEO
2 Output 2 Maroon Binding Postg DRIVE +: High Current terminal (Driver)
2 Black Binding Posts | SENSE+: High Voltage terminal
SENSE-: Low Voltage terminal
RTN/LOW: Low Current terminal, Ground Reference
3 DANGER | Red LED When lit, high voltage is presenOUTPUT terminals
4 FAIL Red LED When lit, DUT judged as FAIL. Outputltage is
immediately cut off. Press [STOP] to disable FAIEID
5 PASS Green LED When lit, DUT judged as PASS
6 CAL Recessed P-B Enable/Disable Instrument Calibration
UPDATE Recessed P-B Qualified Service Personnel Only
7 F1, F2, F3 | Gray Push Buttons Select Instrument Functions
and F4 Keys perform different functions under differentnms.
Right side of display shows corresponding key fiamct
8 Display LCD Program Menu, Test Setup, MeasurerResults,
Memory Contents, Calibration
9 STOP Red Push Button Stop Test: HV terminatgd3T PUT terminal
10 START Green Push Button Initiate Test: HV applie OUTPUT terminal

Page 20 of 58
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1.3.2 Rear Panel Controls and Connectors

Figure 1-3 illustrates the controls and connectorghe rear panel of the Sentry 50 Plus Ground

Bond Tester. Table 1-2 identifies them with dgstash and function.

DRIVE+

MODEL NO.
SERIAL NO.

SENSE+ SENSE-

f

1

ISTALLATN CATEGORY 1

VOLTAGE SELECTOR

o ) =
(] -

DRIVE-

L]

r'd

f

2

S0 AUTO
ONIOFF

100V/120V/220V/240V~
50/60Hz 880W MAX

oIO))

@

! f T

3 4 5

Figure 1-3: Rear Panel Sentry 50 Plus Instrument

Table 1-2: Sentry 50 Plus Rear Panel Controls & Camectors

Reference # | Name Type Function
Figure 1-3
1 Output 2 Maroon Binding Posts| DRIVE +: High Current terminal (Driver)
2 Black Binding Posts SENSE+: High Voltage terminal
SENSE-: Low Voltage terminal
RTN/LOW: Low Current terminal, Ground Referen
2 Remote Black 11-screw Terminal Remote Connection: Inputs: Start, Stop, Interlock
Strip Outputs: Pass, Fail, Under Test
3 AC Line Input Black 3-wire inlet module Connection to AC power source
& fuse holder Fuse Drawer: 10A 250V or 5A 250V (see #7)
4 Fan FFBO812VHE Cool Unit: T=50°C = ON, <45°C = OFF
DC 12V 0.57A
5 Ground Silver banana plug/screw  Chassis Groumth€dion
6 Remote Silver 9-pin Remote Connection: Inputs: Start, Reset, Interlock
D-Type Connector Outputs: Pass, Fail, Under Test
7 VOLTAGE 2 Red 2-position Select Voltage Level corresponding to AC Source
SELECTOR Slide Switches 90V — 110V: 10AT 250V
108V — 132V: 10AT 250V
198V — 242V: 5AT 250V
216V — 250V: 5AT 250V
Introduction Page 21 of 58



1.4 Installation
1.4.1 Dimensions
The Sentry 50 Plus unit is supplied in a benchigonétion, i.e., in a cabinet with resilient feet

for placement on a table. Flip feet are providader the front feet so that the Sentry instrument
can be tilted up for convenient operator viewing.

112.5mm

uadTech  senysoris crounp sonp TesTER

:

387.5mm

|A »
>

[~ 312.5mm [

Figure 1-4: Sentry 50 Plus Instrument Dimensions

1.4.2 Instrument Positioning

The Sentry unit contains one (1) graphic displaydicect readout of measured parameters. The
optimum angle for viewing is slightly down and abdi® degrees either side of center. For
bench operation the front flip feet should alwagsused to angle the instrument up. In bench or
rack mount applications the instrument should bsitpmed with consideration for ample air
flow around the rear panel fan ventilation hol&n open space of at least 3 inches (75mm) is
recommended behind the rear panel. Testing shmulgerformed on a non-conductive surface.
An ESD mat is not a recommended test platform.

1.4.3 Power Requirements

The Sentry can be operated from a power sourc® od 432V AC or 198 to 250V AC. Power
connection is via the rear panel through a standecdptacle. Before connecting the 3-wire
power cord between the unit and AC power sourcéensare the voltage selection switches on
the rear panel (Figure 1-5) are in accordance thighpower source being used. For a 90-132V
source, use a 10A 250V fuse. For a 198-250V souszea 5A 250V fuse. Always use an outlet
that has a properly connected protection ground.
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WARNING
MAKE SURE THE UNIT HAS BEEN DISCONNECTED FROM ITS@APOWER SOURCE
FOR AT LEAST FIVE MINUTES BEFORE PROCEEDING.

Procedure For Changing A Sentry 50 Plus Fuse

Remove the fuse drawer, by inserting a flat headvadriver behind the small tab located just
below the 3-prong receptacle, and force outward.

Once the fuse drawer has been removed from theumsnt snap the fuse from the holder and
replace. Make sure the new fuse is of the progémg. Note that the fuse drawer can also be
used to store a spare fuse.

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

POLLUTION DEGREE 2
INSTALLATION CATEGORY I

100V/120V/220V/240V~
50/60Hz 880W MAX

VOLTAGE SELECTOR

BE oov-110v~ :| 10AT
BE 108v-132v-~ 250V
EE 198v-242v~ :| SAT
uflal

216V - 250V ~ 250V

FUSE Drawer

Figure 1-5: Close-Up of S50 Plus Rear Panel
1.4.4 Safety Inspection

Before operating the instrument inspect the powéatimodule on the rear of the Sentry to
ensure that the properly rated fuse is in pladegratise damage to the unit is possible. Make
sure that the voltage selector switches are satéordance with the power source in use. Refer
to paragraph 1.4.3 and Figure 1-5.

The Sentry instrument is shipped with a standa®l Power cord, QuadTech P/N 700070 (with
Belden SPH-386 socket or equivalent, and a 3-wling ponforming to IEC 320). Make sure
the instrument is only used with these cables {loeroapproved international cord set) to ensure
that the instrument is provided with connectioptotective earth ground.

The surrounding environment should be free fromessgive dust to prevent contamination of
electronic circuits. The surrounding environmembidd also be free from excessive vibration.
Do not expose the Sentry instrument to direct ghnli extreme temperature or humidity
variations, or corrosive chemicals.
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Section 2: Operation

2.1 Terms and Conventions

Multiple

1000000000000000
1000000000000
1000000000
1000000

1000

.001

.000001
.000000001
.000000000001
.000000000000001

ARCing:

Current:

AC:

DC:

Charging Current:

Operation

Table 2-1: Measurement Unit Prefixes

Scientific Engineering Symbol
19 Peta P
1@ Tera T
19 Giga G

16 Mega M
16 Kilo k
103 milli m
166 micro u
1® nano n
1d2 pico p
185 femto f

Sparking or ‘flashing over’ caused by adka@own of electrical
insulation.

Alternating Current. AC is an electrical curtethat has one
polarity during part of the cycle and the oppospudarity during
the other part of the cycle. Residential eledtyis AC.

Direct Current. Non-reversing polarity. The vament of charge
is in one direction. Used to describe both curr@md voltage.
Batteries supply direct current (DC).

An insulated product exhibits thasic characteristics of a
capacitor. Application of a voltage across th&ulation causes a
current to flow as the capacitor charges. This resur
instantaneously rises to a high value as voltagapiglied then
exponentially decays to zero as the DUT becomdyg @hlarged.
Charging current decays to zero much faster thagledric
absorption.
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Dielectric Absorption:

Dielectric Strength:

Dielectric Withstand Test:

Discharge:

DUT:

Frequency:

Ground:

Ground:

Ground Bond Test:

Ground Continuity:
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The physical phenomenon ihiek insulation appears to absorb
and retain an electrical charge slowly over tinfgply a voltage
to a capacitor for an extended period of time. nrlggickly
discharge it to zero voltage. Leave the capaafmen circuited
for a period of time then connect a voltmeter tantl measure the
residual voltage. The residual voltage is causedhb dielectric
absorption of the capacitor.

The ratio between the voltagerhich breakdown of the insulating
material occurs and the distance between the twiadgsubject to
the applied voltage.

This is the most comnabectrical safety test performed. A high
voltage (either AC or DC) is applied to determiha ibreakdown
will occur in the insulation of the DUT. DieleatrWithstand is
also referred to as a hipot (high potential) test.

The act of draining off an electricahuge to ground. Devices that
retain charge should be discharged after an IRteBC hipot test.

Device Under Test. (i.e. the product lgeiested).

The rate at which current or voltageerses polarity and then
back again completing a full cycle, measured intHé€Hz) or
cycles/second. AC Line Frequency = 50/60 Hz.

The base reference from which voltagesnagasured, nominally
the same potential as the earth. Ground is aksagitle of a circuit
that is at the same potential as the base reference

Test to verify that all conduetiparts of a product that are
exposed to user contact are connected to the plweeground.
The ground bond test verifies the integrity of tigeound
connection using a high current AC signal with eatrlevel as
high as 30Amps. Ground bond provides a better lsition of how
a product will perform under an actual fault corudit

Test to verify that all condweti parts of a product that are
exposed to user contact are connected to the ploveeground.
GC Test normally performed with a low current D@rll that
checks to ensure the ground connection has aarsesb<1Q.

Operation



Insulation Resistance:

Interface:

IEEE-488:

RS232:

Scanner:

Leakage Current (LC):

Leakage Current:

Applied Part LC Test:

Earth LC Test:

Enclosure LC Test:

Line LC Test:

Operation

Measures the total resisthetween any two points separated by
electrical insulation. The IR test determines hoffeative the
dielectric (insulation) is in resisting the flow electrical current.

General Purpose Interface Bus (GPIB). IBGR an industry
standard definition of a Parallel bus connectiontfe purpose of
communicating data between devices.

An industry standard definition for a Setine communication
link or port.

An electronic device designed to switcimaitrix signals.

The residual flow of current tthats through the insulation after
a high voltage has been applied for a period oétinihe leakage
current is equal to the applied voltage dividedtbg insulation
resistance. Leakage current is the main measurke far AC
hipot and DC hipot.

A line leakage current tdsattmeasures the current that would
flow from, to or between applied parts such as @easd patient
leads. This test is the most complicated and tioresuming line
leakage test.

The most important and most commbthe line leakage tests.
Earth leakage current is basically the current iit@aback through
the ground conductor on the power cord. It is meab by
opening the ground conductor, inserting a circuitthwthe
simulated impedance of the human body then meagutie
voltage across part of the circuit with a true RitEmeter.

A line leakage test that meastire current that flows through the
human body if the body had touched the enclosutkeoDUT.

A line voltage leakage current tastudates the effect of a person
touching exposed metal parts of a product and tetelether or
not the leakage current that flows through the qe@ss body
remains below a safe level. Apply power to thedpat being
tested, then measure the leakage current from gogsed metal
on the chassis of the product under a fault comitisuch as “no
ground”. A special circuit is used to simulate thmgpedance of the
human body.
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Limits:

High Limit:

Low Limit:

Mode:

RAMPINg:

Step:

Test Time:
Ramp:
Dwell:
Test:
Fall:
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The high limit is the upper value fortest to be considered a pass.
If the measured value is higher than the high lithi test is
considered a fail. In ground bond test mode a Hight is
required.

The low limit is the lower value for as$t to be considered a pass.
If the measured value is lower than the low lintie ttest is
considered a fail.

The test which is to be performed such asHigot (AC), DC
Hipot (DC), Insulation Resistance (IR), Ground Bof@&B) or
Leakage Current (LC).

The gradual increase or decrease of veltag current over a
period of time (step).

The step number indicates in which order tibsts will be
performed.

The period of time for the voltage to climiptogrammed level.
The period of time for the voltage to setileprogrammed level.
The period of time that the voltage is afpteethe DUT.

The period of time for the voltage to deceshack to 0.

Operation



2.2 Startup

Check to make sure the Red Voltage Selector Svdatonethe rear panel agree with the power
source available. Depending on the power sourceswiteh positions should be in the up or
down positions as shown in Figure 1-5 (Close-Ug%® Plus Rear Panel).

WARNING
NEVER TOUCH THE TEST LEADS IN ANY MANNERthis includes insulatioon all wires and clips) when
HIGH CURRENT IS APPLIEDand redANGERLED is ON.

USE ALL PRECAUTIONS NECESSARY T@VOID TOUCHING THE DEVICE UNDER TESTWHEN THE
RED DANGERLED IS ON OR FLASHING.

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

Power is applied to the Sentry 50 Plus instrumegrpressing the green [POWER] switch on the
front panel to the ON (1 position). The SentryPQs unit should warm up for a period of at
least 15 minutes prior to use.

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

Before Programming the Sentry 50 Plus Ground Bond &ster

The Sentry 50 Plus instrument has multiple menudisplays that may seem confusing at first
glance. In an attempt to clarify the numerous fiomst of the software, this instruction manual
will illustrate these displays in a (hopefully) logl format. The function keys (F1, F2, F3 & F4)
perform different tasks depending upon the menueatly shown on the display. Figure 2-1
illustrates the STAND BY display shown upon instemh‘power-up’. The box in the lower left
hand corner denotes the instrument status. Fotycla arrow () is used to denote which
function key (F1 — F4) is pressed to get to the desplay screen.

"STAND BY" or "Power-Up" Display

Function
Test Step 1/x Test Mode Low Resistance of

x=1-99 GB Limit F1 - F4 Keys
STEP 1/1 GB LOW : OFF
I—I PROGRAM | F1 <] To enter programming mode.
Test Current (A)  —> 3.00 A PRESET F2 <] To view/change preset (initial)
High Resistance test parameters.
Lir?wit mQ) g 100 0 mQ <] To view/change system parameters:
) MENU F3 memory, system, calibration, key lock,
Test Time (sec)  —» 3 O S - 1 password & about.
To view the programmed test setups and
MORE.. F4 X
[ STAND BY | RMT ][ LOCK ][ OFST | Q access offset function.
T Front Offset

Panel Status
Instrument Status Lock Out On/Off

Status

On/Off

When box is highlighted (back lit), the function is ON.

Figure 2-1: STAND BY Display

Operation Page 29 of 58



Function keys of the STAND BY Display

The function keys on the right hand side of theldig allow the operator to access the numerous
menus imbedded within the Sentry 50 Plus instrursefitvare. Familiarize yourself with these
menus prior to programming a test. Figure 2-Xtlates the STAND BY display and lists the
functions that can be accessed by pressing thetlirddigh [F4] keys.

"STAND BY" or "Power-Up" Display

¢7 Function of F1 - F4 Keys
STEP 1/1 GB LOW : OFF
[ stepin | PROGRAM | F1 <] To enter programming mode.
3 OO A PRESET F2 <] To view/change preset (initial) settings.
100.0 mQ — . _
MENU E3 <] To _\/lew_/changeA memory, system,
30 S calibration, key lock, password & about.
To view the programmed test setups
Insti t MORE.. F4 !
nSS{:tTjsn — STAND BY | RMT ][ LOCK ][ OFST | <] and access offset function.
F1 F2 F3 F4

PROGRAM PRESET MENU MORE
Insert Pass Hold Memory View Test Steps (Tabular Format)
Delete Step Hold Store Offset
Program Judg. Wait Recall

STEP: 1-99 GB Freq. Delete

Current GB Voltage System

High Limit Soft AGC. Contrast

Test Time Fail Cont. Beeper Volune

Low Limit Screen Pass On

Smart Key Calibration (Need password to enter)
Start Wait Key Lock (Need password to enter)

Change Password (Need password to enter)
About
Version

Figure 2-2: STAND BY Function Key Menus
To access the programming function of the S50 Plstsument in the STAND BY menu, press

the [F1] key (PROGRAM). Once in the PROGRAM déagplselect the test step then the test
mode (GB). From here you can program the indiMigagameters of each test.
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2.3

Programming a Ground Bond Test

The Sentry 50 Plus instrument is capable of perfognground bond tests with a test current of
3-30A and resistance range of 0.1-5IDmA single-step test or multi-step (up to 99) et be
performed on a device and stored to one of 99 mginoations.

"STAND BY"
Display

"PROGRAM"
Display

Select
STEP
#

Set
Test
CURRent

Set
HIGH
Resistance
Limit

STEP 1/1

GB LOW : OFF

PROGRAM
3.00 A PRESET
100.0 mQ —
MENU
3.0 s
[ STAND BY | [RMT ] [TOCK | [OFST | MORE..
[sTEP1 ] GB LOW : OFF upP
CURR: 3.00 A
HIGH: 1000 mQ MORE..
TIME: 30 s —
EXIT
[ PROCESS STEP | [RMT ] [LOCK | [OFST |
STEP 1 GB LOW OFF up
CURR: 300 A
HIGH: 1000 mQ MORE..
TIME: 30 s —
EXIT
[ PROCESS STEP | [RMT | [LOCK | [OFST |
STEP 1 GB LOW OFF UP
CURR! 3.00 | A
HIGH: 1000 mQ DOWN
TIME: 30 s —
[ 3.00-30.00A | [RMT ] [LOCK | [ OFST | EXIT
STEP 1 GB LOW OFF up
CURR: 300 A
HIGH: | 100.0 | mQ DOWN
TIME: 30 s —
[ 0.1-510.0mQ | [RMT | [LOCK | [OFST | EXIT

GB Programming continued on Next Page.

Operation

F1

F2

F3

F4

F1

F2

F3

F4

F1

F2

F3

F4

F1

F2

F3

F4

F1

F2

F3

F4

VANWANWANY '\

To enter programming mode.

To view/change preset (initial)

test parameters.

To view/change system parameters:
memory, system, calibration, key lock,
password & about.

To view the programmed test setups and
access offset function.

To change value in highlighted box.

To move highlighted box around
display to select parameter to change

Select Test Step = 1 - 99

To move highlighted box to CURR

To enter test current from 3.01 -
30A in 0.01A increments

To move highlighted box to HIGH.

To enter high resistance limit from
0.1-510.0mQ in 0.1mQ increments

To move highlighted box to TIME.
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GB Programming — Continued

STEP 1 GB LOW : OFF To enter test time from 0.5 - 999s in
up Fl 0.1s increments
CURR: 3.00 A
Set HIGH: 1000 mQ DOWN 2
Test TIME TIME: 30]s ENTER F3 To move highlighted box to LOW.
[0,05-999s | [RMT | [TOCK | [OFST | EXIT F4
STEP 1 GB LOW : OFF UP F1 To enter low resistance limit equal to
0=OFF or 0.1mQ - 100.0mQ
Set CURR: 3.00 A
LOW HIGH:  100.0 mQ DOWN F2
Res'_St"f‘nce TIME: 30 s ENTER F3 To move highlighted box to STEP
Limit
[ 0.1-100.0m0 | [RMT ] [TOCK | [OFST | EXIT R4
STEP 1 GB LOW : OFF UP F1
GOTO CURR: 3.00 A
STZEP HIGH: 1000 mQ MORE.. F2 To delete or insert a test step.
TIME: 30 s ENTER 3
[ PROCESSSTEP ][ RMT | [LOCK | [OFST ] EXIT F4 <] Toextprogramming mode.

NOTE:
InstrumentPRESET values can be programmed and stored for your fipéest setup.
Thereforebefore storing your tests, program the preset values.

2.4  Programming a Multi-Step Test

To program a multi-step test, proceed as follows:
* Program Step 1 as illustrated in paragraph 2.3
» After setting LOW limit, press [F3] = ENTER so thhe1 box is highlighted.
* Press [F2] = MORE to insert a second step
« Press [F2] = INSERT or [F3] = DOWN to change STE#®[STEP P.
» Continue programming Step 2 as illustrated in paaaiy 2.3.
» After setting LOW limit, press [F3] = ENTER
* Press [F2] = More to insert a third step
e Or
* Press [F4] = EXIT to exit PROGRAM mode.
* Setinstrument PRESET parameters (paragraph 2.5)
» Store 2-step test setup per paragraph 2.6.1.
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2.5

PRESET Test Parameters

A number of initial parameters or default condisomay be programmed and stored as the
‘power-up’ conditions. On the Sentry 50 Plus instent, this function is labeled PRESET and
is accessible on the STAND BY display. Table 2s3slthe Sentry 50 Plus PRESET test
parameters including parameter range and initiefiafat) value.

Table 2-3: PRESET Test Parameters

Parameter Range Initial Description
(Default)
Value
PASS HOLD 0.2 -99.9 sec 0.5 Set hold time for &BAesult
STEP HOLD 0.1 -99.9sec/KEY 0.2 Set interval tine¢ween test steps
KEY=Tester will stop after each step and
display PASS/FAIL results.
JUDG. WAIT 0.1 -99.9 sec 0.3 Set the judgment time
GB FREQ. 50 or 60Hz 60 Set test frequency
GB VOLTAGE | 1.0-8.0V AC 8.0 Set test voltage
SOFT. AGC ON or OFF ON Set software automatic gaimtrol ON (to
correct output voltage) or OFF.
FAIL CONT. ON or OFF OFF Set instrument to Contirwrea Fail result
SCREEN ON or OFF ON Turn display off to increass speed
SMART KEY ON or OFF ON Retain previous 10 test paeters
START WAIT OFF,0.1-99.9se¢ OFF Set start délag for current output
A
CURRENT

START
Wait

Judgement |
Wait

AE—
.

A

STEP
Hold

Judgement |

Wait
>
1

A

STEP 1

Y.

STEP 2

Initiate
Test

Operation

Test

TIME

Test

Figure 2-3: Hold Times
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2.5.1 PASS HOLD

The Pass Hold setting allows the option of programgna hold time for the PASS relay (at
Remote Interface) after a single test or multipépdests. The range for Pass Hold is 0.2 — 99.9
sec and the instrument default setting is 0.5 fer to Figure 2-3.

2.5.2 STEP HOLD

The Step Hold setting allows the option of prograngra hold time between steps. The range
for Step Hold is ON (Key) or 0.1 — 99.9seconds. strument default setting is 0.2sec. When
Step Hold is set to Key, the unit will stop afteach step, display PASS/FAIL results and
continue when [START] is pressed (or initiated reahg).

2.5.3 JUDG. WAIT

The Judgment Wait setting allows the option of paogming a hold time. This allows the device
to be fully charged prior to a measurement beinderand then judged PASS/FAIL. The range
for Judgment Wait is 0.1 — 99.9sec and the instnirdefault setting is 0.3sec. Refer to Figure
2-3.

2.5.4 GB FREQ.

The GB Frequency setting allows the option of deigahe frequency for the ground bond test.
The range of GB Freq. is 50 or 60Hz and the instmindefault setting is 60Hz.

2.5.5 GB VOLTAGE

The GB Voltage setting permits the operator todiee test voltage for the ground bond test
from 1.0V to 8.0V DC in tenths of volts. The instrent default setting is 8.0V.

2.5.6 SOFT AGC

The Software Automatic Gain Control (SOFT AGC) isettallows the option of correcting the
output voltage (ON). This is satisfactory when mgmg resistors but under special
circumstances when measuring large capacitive dsvids best to select Software AGC OFF.
The default value is ON.

2.5.7 FAIL CONT
FAIL CONTINUE STEPS function can be programmed OND&F. The default setting is OFF.
This selection determines if the unit will stoptieg or proceed to the next test on fail during a

multi-step test. When ON is selected if a tedsfdhen the instrument proceeds to the next step
in the program.
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2.5.8 SCREEN

The SCREEN function disables the display whileitgstlt can be set to ON or OFF. When set
to OFF, the display is blank and the test timenigeased by approximately 100millisec. The
pass/fail LED indicators, DANGER LED and Remote iffputs and outputs are operational.

2.5.9 SMART Key

The SMART Key programming function retains the l&st (10) test parameters previously run.
When in program mode and SMART key is ON, the UPADDfunction key will permit the
user to scroll through the last ten parametersdest

To enable SMART Key Programming:
In program menu, press and hold [ENTER = F3] UitKEY” is displayed in lower left hand
corner. Refer to Figure 2.4. Smart Key must beés€iN in the Preset Menu first.

To turn SMART Key OFF:
Press and hold [ENTER = F3] for approximately losekcuntil display no longer shows “SKey”.

STEP 1 GB LOW : OFF UP o <]
"PROGRAM" CURR: 3.00 A
Display HIGH: 100.0 mQ MORE.. F2 <]
SMART Key TIME: 30 s Press and Hold to turn SMART Key
ENTER F3 <] ON or OFF
ON S-KEY _— o
[ PROCESSSTEP | [ RMT | [ LOCK | [OFST | EXIT Fa. <] To et programming movk.

Figure 2.4: Smart Key Display

SMART Key retains the settings of the last 10 pegtameters allowing the user to easily access
those test conditions for fast programming. Fomeple, if 3A, 30A and 45A are the only test
currents that will be used for multiple programmeBt Key will scroll through these 3 currents
only when programming. This function is ideal for R&D and lab environment.
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2.5.10 START WAIT

The Start Wait time is a delay time — after coniwecto the device is made and before current is
applied to begin the test. This feature is norma#igd in a probing application. For example: If
a 2 second start wait time is programmed, onc®pleeator connects the test probe to the device
under test, the S50 Plus unit waits the 2sec pnogred start time then applies current to the
DUT. The range for Start Wait is OFF or 0.1 - $@®and the instrument default setting is OFF.

= = = Direct Current present at output terminals

CAUTION
The START WAIT function is ACTIVE until the [STORjutton is pressed.
When START WAIT is ON, the S50 Plus unit will stértontact is made with the test leads.

2.6 MENU Parameters

With the Sentry 50 Plus instrument in STAND BY st press [F3] = MENU to access
programmable instrument parameters. The MENU laysgontains the Memory, System,
Calibration, Key Lock, Change Password, About amaisibn functions. Figure 2-5 illustrates
the MENU display and Table 2-5 lists the MENU fuans with description.

_>
1 [ MEMORY | uP F1
2 SYSTEM —
3 CALIBRATION DOWN | F2
4 KEYLOCK —
5 CHANGE PASSWORD SELECT | s
[ SELECTFUNC. _|[RMT | [LOCK | [OFST ] EXIT F4
Full "MENU"
Parameters
6 ABOUT UP— F1
7 VERSION —1.,
SELECT F3
,, |[_SELECTFUNC. _|[RMT ][TOCK][OFST] EXIT F4

Figure 2-5: Contents of MENU
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2.6.1

Table 2-5: MENU Parameters

MENU # | Parameter Function

1 MEMORY Store, Recall or Delete a test setup from
instrument memory

2 SYSTEM Change display contrast

Change beeper volume
Change PASS ON time

3 CALIBRATION Enter instrument calibration routine
Qualified service personnel only.

4 KEY LOCK Lock out front panel program access.

5 CHANGE PASSWORD Change key lock (user) password.

6 ABOUT Instrument Manufacturer Information

7 VERSION Instrument Software Information

MEMORY

Within the MEMORY function is the ability to STORRECALL or DELETE test setups to and
from instrument memory. There are 99 memory locatiavailable that may contain 1-99 steps
each up to a maximum memory block of 500. To acttes$/EMORY:

Instrument in STAND BY status.

Press [F3] = MENU

is backlit.

Press [F3] = SELECT

Display lists first 5 locations & respective cortenf ‘MEMORY”

Press [F1] = STORE to access the store function

Press [F2] = DOWN to move highlighted box to thenmoey location (1-99) in which
to store this test setup

Press [F3] = SELECT to accept location number

Press [F1] = UP to enter an alpha/numerical tagénfamthis test step

Press [F3] = ENTER after each digit to accept thgit and move on to the next. The
tag can be up to 13 characters in length.

When finished entering the numerical tag, pres$ #HBNTER two times.

The display will prompt: STORE?

Press [F1] = YES to accept storage or [F2] = N@eject storage.

Press [F4] = EXIT two times to return to “STAND B$tatus.

With the front panel locked and lock recall OFFg tkecall of memory locations can be

NOTE:

performed directly from the STAND BY menu in plaafgF1].

Operation
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Example MEMORY and STORE Function:

1 [ MEMORY | uP
2 SYSTEM
3 OPTION DOWN
4 CALIBRATION —]
5 KEY LOCK SELECT
[ SELECT FUNC. | [RMT | [TOCK | [ OFST | EXIT
1[(55R STORE
2 (’5)0123456789ABC —
3 (1) OFFSET RECALL
5 (© oELETE |
[ SELECT FUNC. | [RMT ] [TOCK | [ OFST | EXIT
1 (55R up
2 (5) 0123456789ABC
3 (1) OFFSET DOWN
s o | “setect |
[ SELE. MEMORY | [RMT ] [TOCK | [OFST | RETURN
1 (5)5R up
2 (5)0123456789ABC
3 (1) OFFSET DOWN
;0 | “setect |
[ SELE. MEMORY | [RMT ] [LOCK ] [OFST ] RETURN
1 (5)5R up
2 (5)0123456789ABC
3 (1) OFFSET DOWN
s 0 ENTER
[ SELECT CHAR | [RMT | [TOCK | [ OFST | EXIT
1
2
3
g 00 ENTER
| L L L
1 (5)5R YES
2 (5)0123456789ABC o
3 (1) OFFSET
4 (1)0123 \ STORE?
5 (0
[ PRESS YES/NO | [RMT ] [LOCK ] [OFST |

F1

F2

F3

F4

F1

F2

F3

F4

F1

F2

F3

F4

F1

F2

F3

F4

F1

F2

F3

F4

F1

F2

F3

F4

F1

F2

F3

F4

Enter MEMORY function

STORE a test setup in
memory location 1-99

Move highlighted box through
memory locations 1-99

Select highlighted memory
location and store previously
programmed test setup

Increase Digit: 0-9, A-Z

Decrease Digit: 0-9, A-Z

Accept Digit and Move Cursor Right

Press 2 Times when finished
naming memory location

STORE the setup

Press [F1] = YES to store the setup. Press [F4XH Eo return to Memory display. Press [F4] =
EXIT to return to the STANDBY displayNote the number in parenthesis (5) is the number of
steps in that test setup.
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The MEMORY RECALL and DELETE functions work the saway as STORE. When the
instrument returns to STAND BY status there willdbé&ag Mxx” in the upper left hand corner
of the display to indicate which memory locationnsise (displayed) as shown in Figure 2-6.

M04 STEP 1/1 GB LOW : OFF PROGRAM | F1

sgixsnéa yBY 3.00 A PRESET | F2

with 100.0 mQ MENU F3
Memory ID 3.0 s -

[ STAND BY | [ RMT ] [ LOCK | [ OFST ] MORE- ™

Figure 2-6: Memory Identification on STAND BY display
2.6.2 SYSTEM

Within the SYSTEM function are three programmaldeameters: contrast, beeper volume and
PASS ON. The contrast parameter adjusts the beghktof the LCD display. The range is 1-16
with 16 being the brightest and 1 the darkest. infi@l default setting is 7. The beeper volume
can be adjusted from low (soft) to medium (mod@r&tehigh (loud) or it can be turned OFF.
The initial default setting is high (loud). Thenge for PASS ON can be set to O for continuous
operation or between 0.1 and 99.9 seconds fortdiim on a pass result.

STEP 1/1 GB LOW : OFF PROGRAM | F1
3.00 A PRESET F2
STAND BY 100.0 mQ W 3 Press F3 = "MENU"
3 O S To change instrument parameters
[ STAND BY | [RMT | [TOCK | [ OFST | MORE.. F4
LAST F1
1 MEMORY Press F2 = "DOWN" to move
VENU 5 gx%%i"\lTION DOWN F2 highlighted box to SYSTEM
4 KEY LOCK SELECT F3 Press F3 = "SELECT" to enter
5 CHANGE PASSWORD S SYSTEM parameters
[SELECT FUNC. | [RMT | [TOCK | [ OFST | EXIT F4
Increase Time: 0, 0.1 - 99.9 sec
1 CONTRAST 9 up F1 0 = Continuous
2 BEEPERVOLUME  : OFF DOWN | F2 ~ Decrease Time:0,0.1-99.9 sec
SYSTEM 3 PASSON 1 3.3sec EEE—
ENTER F3 To move highlighted box.
| 0. 01-999 | | RVIT | | TOCK | | OEST | EXIT F4 To go back to MENU display.

Figure 2-7: System Parameters
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2.6.3 CALIBRATION

The CALIBRATION function requires a password to eanthe instrument routine. Only
qualified service personnel with NIST traceablendtads should perform instrument calibration.
Refer to paragraph 4.3 for the Sentry 50 Plus i&iiin procedure.

2.6.4 KEY LOCK

To lock out the PROGRAM and PRESET functions of S§entry 50 Plus instrument use the
KEY LOCK function in the MENU parameters. The rangf KEY LOCK is ON or OFF and
the initial instrument setting is OFF. To activiite KEY LOCK function:

. Instrument in STAND BY status.

. Press [F3] = MENU

. Press [F2] = DOWN unt is backlit.

. Press [F3] = SELECT

. Display prompts ‘PASSWORD’

. Press [A] [A] [A] [A] [ENTER]

. NOTE: AAAA is the default password. If password Ih@gen changed use the new password.
. Display prompts ‘RECALL LOCK: YES’

. Press [F1] = YES to select KEY LOCK ON.

. NOTE: Selecting YES means programmed tests caredalled from memory.
. The[LOCK block at bottom of display is backlit.
. Press [F4] = EXIT to return to STAND BY status.
. PROGRAM and PRESET are no longer visible or fumalo
STEP 1/1 GB LOW : OFF F1
"STAND BY" 3.00 A - |,
Depeay 100.0 mQ —
Key Lock ON 3.0 s MENUY Fe
[ STAND BY | [RMT [OFST | MORE.. F4

Figure 2-8: Key Lock Display

To disable the KEY LOCK function, repeat above step.
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2.6.5 CHANGE PASSWORD

The Sentry 50 Plus instrument has a password famébir locking out the front panel so that the
instrument PRESET settings and PROGRAM functiordésabled. A separate password is used
to perform instrument calibration. Refer to parpiwd.3. The CHANGE PASSWORD function
applies to the initial instrument password. Towate the CHANGE PASSWORD function:

. Instrument in STAND BY status.

. Press [F3] = MENU

. Press [F2] = DOWN untjl CHANGE PASSWORD is backlit.
. Press [F3] = SELECT

. Display prompts ‘PASSWORD’

. Press [A] [A] [A] [A] [ENTER]

. Display prompts ‘NEW PASSWORD’

. Press [B] [B] [B] [B] [ENTER]

. Display prompts ‘CONFIRM’

. Press [B] [B] [B] [B] [ENTER]

. Display prompts ‘CHANGE PASSWORD OK!! PRESS EXIT TDNTINUE'.

2.6.6 ABOUT

The Sentry 50 Plus instrument includes a parameabsied ‘About’. This parameter lists the
instrument manufacturer, software version and dateview the contents of ABOUT:

. Instrument in STAND BY status.

. Press [F3] = MENU

. Press [F2] = DOWN untT is backlit.
. Press [F3] = SELECT

. Display lists the contents of ABOUT.

SENTRY 50 PLUS Version 0.10 Fi

ABOUT COPYRIGHT (c) 2002
Display QuadTech INC.
Website: www.quadtech.com

F2

F3

[ ABOUT | [RMT ] [LOCK | [ OFST | EXIT F4 <] Return to MENU

Figure 2-9: ABOUT Display
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2.6.7 Version

The Sentry 50 Plus instrument includes a paraniabeled ‘Version’. This parameter lists the
instrument software information to date. To vidwe tontents of VERSION:

. Instrument in STAND BY status.
. Press [F3] = MENU

. Press [F2] = DOWN untjl VERSION is backlit.

. Press [F3] = SELECT

. Display lists the contents of VERSION.
F1
VERSION FW : 0.01 2
Display CPLD : 0000
PCB : 000 s
[VERSION | [RMT | [TOCK | [OFST | EXIT F < Rewm o MENU

Figure 2-10: Version Display
2.7 Instrument Offset

The Sentry 50 Plus instrument provides automafetdffor lead and/or fixture effects. During
the offset process a correction is made (subtractell as the result of lead resistance up to
100mQ and is applied to ongoing measurements. For maxirmeasurement accuracy it is
recommended that the OFFSET function be perforrmethe S50 Plus instrument after power
up, any time the test parameters are changed antime the test leads or fixture is changed.
The offset will store in memory with each test paog. Performing offset prior to saving a
program in memory is recommended.

Prior to performing the OFFSET function:

. Allow the instrument to warm up for 15 minutes.
. Connect the Test cables (or fixture) to the outprrinals.
. Program the test steps.

With the instrument in STAND BY status:
. Press [F4] = MORE
. Press [F3] = OFFSET

. Follow instructions on display: i.e.: connect SHO&oss output terminals.
. Press green [START] button.

. Wait while instrument gets OFFSET value.

. The[OFST block at the bottom of the display is rioghlighted (back lit).

. Press [F4] = MORE to return to STAND BY status.
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To undo the OFFSET function:
. Press [F3] = OFFSET
. Follow prompt on display: “Turn off the offset fuian?”
. Press [F3] = ENTER to turoff OFFSET function.
. The[OFST block at the bottom of the displapds highlighted now.

The following formula applies to the offset funetio
Display Resistance = (Measured Resistance) —€ORssistance)

OFFSET Function — lllustrated

uadTech Sentry 50 Plus GROUND BOND TESTER

Figure 2-11: Test Leads Shorted for OFFSET function
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The offset function menus are illustrated hereamtstg with the instrument in STANDBY
display. Press [F4] = MORE. Press [F3] = OFFSHTort the test cables. Press [START].
Press [F4] = MORE to exit the offset function aeturn to standby status.

"STAND BY"
Display

"MORE.."
Display

OFFSET
Display

OFFSET
Result

STANDBY
OFFSET ON
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STEP 1/1 GB LOW : OFF PROGRAM
3.00 A PRESET
100.0 mQ
MENU
3.0 s
[ STAND BY | [RMT | [TOCK | [OFST | MORE..
CURRENT MEASURE upP
1 GB 3.00A 100.0mQ
PN :  SENTRY DOWN
L/N : 50 PLUS —_—
SIN : AAP19572001 OFFSET
[ STANDBY | [RMT | [TOCK | [OFST | MORE..
Please short the GB port.
PRESS START KEY TO GET OFFSET
| | [ RMT ][ LOCK ] [ OFST | EXIT
CURRENT MEASURE upP
1 GB 302A 09mQ P
PN :  SENTRY DOWN
L/N : 50 PLUS —_—
SIN : AAP19572001 OFFSET
TIME : 0.3s
[ PASS | [RMT | [LOCK | [OFST | MORE..
S e HOW orF PROGRAM
3.02 A PRESET
0.9 mQ
MENU
0.1 s
[ PASS | [RMT | [TOCK | IS MORE..

F1

F2

F3

F4

F1

F2

F3

F4

F1

F2

F3

F4

F1

F2

F3

F4

F1

F2

F3

F4

<
<
<

To enter programming mode.

To view/change preset (initial)

test parameters.

To view/change system parameters:
memory, system, calibration, key lock,
password & about.

To view the programmed test setups and
access offset function.

To enter OFFSET function

To exit OFFSET function

Go to Step 2 to perform OFFSET

Get OFFSET for Step 2

EXIT OFFSET function
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2.8 Connection to Device under Test

Figure 2-12 illustrates the connection of the Sebt Plus unit to a single DUT using the G15
cable set that comes standard with the instrumehhe red banana/spade/alligator clip is
connected between the DRIVE+/SENSE+ terminals erS%0 Plus unit and the high side of the
device under test. The black banana/spade/altigdip is connected between the SENSE-
/RTN/LOW terminals on the S50 Plus unit to the lside of the DUT.

uadTech

uadTech Sentry 50 Plus GROUND BOND TESTER

HV Connector
for use with
Hipot Tester

G15 Banana to Alligator Cable

A clipped to exposed metal on case of DUT

DUT
(Monitor) RERREEERENE
G13
i o
DUT Product
DO NOT TOUCH WHILE UNDER TEST
plugged into Adapter

G13 MAX. VOLTAGE
5KVAC

6kvDC
L L)

S w

7

Figure 2-13: G13 Corded Product Adapter Connection
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2.9 Measurement Procedure

Before a measurement is made verify the following:

Sentry 50 Plus instrument [POWER] ON.

15-minute warm-up.

Test parameters programmed and shown on STAND BMay.
Test cables or fixture connected.

Offset Function initiated.

Device under test connected.

oA ONE

The operator has the option of performing a tepoater-up conditions (test conditions at which
the instrument was last powered down) or recalling of 99 stored test setups. Refer to
paragraph 2.3 for programming instructions andgrayzh 2.6.1 storage/recall instructions.

To initiate a test:

. Press [STOP] to make sure instrument is in STANDsBAfus.

. Press [START]. DANGER led flashes. Status windbvves UNDER TEST.
. The test current is shoff when all test steps are completed,

. OR when atest result is judged a FAIL per programiestlimits,

. OR when the [STOP] button is pressed.

. Press [STOP] at any time to terminate the outprreot and stop the test.

To view the test results, press [F4] = MORE to@the tabular display. Use the UP/DOWN
key to scroll to the next page.

NOTE: Exiting the tabular display will clear your tessugts.

The Sentry 50 Plus instrument judges the measurtevaére as GOOD or NO GOOD. A GOOD
judgment means the DUT passed all programmed stdpsn completion of the test the output
voltage is terminated and the display shows PAB% rear panel PASS signal is functional and
the buzzer sounds (if not turned OFF in SYSTEM pei@rs under MENU).

If the measurement value of the test (or any oep sf the test) is abnormal, the DUT is judged
as NO GOOD, the display will show FAIL and the beizwill sound until the [STOP] button is
pressed. Press [STOP] at any time to termina&t@titput voltage and stop the test.

NOTE: Pressing [STOP] twice will clear your test results. |
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Error Messages (FAIL result)

When the measurement value was judged NO GOOD AHdi& shown on the display, an error
message denoting the test result will be showrhendisplay also. Table 2-4 lists the possible
error messages for a NO GOOD/FAIL judgment.

Table 2-4: Error Messages

Error Description

Message

HI Measured resistance is over the programmed limgh
LO Measured resistance is below the programmeditoii
10 Hardware failure: cannot detect test signal.

ADV OVER Voltage/Current reading is greater thaa #lowable # of digits.
ADI OVER Current/Resistance reading is greater thanallowable # of digits.
SOME FAILS | Atleast 1 of the steps in the prograutef.
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Section 3: Interface

3.1 Remote

A 9-pin D-Series remote control connector is lodabe the rear panel of the Sentry 50 Plus
instrument. There is a black 11 screw terminap diwr the remote output signals: UNDER
TEST, PASS & FAIL and the remote inputs: START, EHSCOM AND INTERLOCK.

Inputs require a contact closure and outputs pewidontact closure. Figure 3-1 illustrates the
Remote terminal strip connector and 9-pin D-Sec@mector.

Before connecting the instrument to its power seuthe interlock function on the rear panel
remote connector (terminal strip) must be propetlzed. This is an important safety feature
for the protection of the operator. When the INLERK jumper is removed, there m® high
current at the OUTPUT. Therefore, to initiate & teake sure the interlock jumper is in place.

o~ START 1
o~ RESET

COoM

INTER
LOCK

9-pin D-Series Remote Connector
UNDER
TEST

PASS

FAIL

11-screw Remote Terminal Strip
Figure 3-1: Sentry 50 Plus Remote Connectors

The Guardian 1050 instrument has three output Egmathe rear panel. The UNDER TEST
relay is closed during a test. The PASS relaylased when the DUT is judged GOOD. The
FAIL relay is closed when the DUT is judged NO GOODhese relays are rated for voltage up
to 30VAC and 60VDC and current <0.3A.
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Figures 3-2 and 3-3 illustrate possible remote r@bicbnnections to the Sentry 50 Plus terminal
strip. Use extreme care when using a remote dordrmection as the high current output is
being turned ON and OFF with an external signal.

“o--; START
“o--{ RESET

COM

INTER
LOCK

UNDER
TEST

PASS

FAIL

Figure 3-2: Single Control of START or RESET

START
RESET RESET

COM COM

INTER
LOCK

UNDER
TEST

PASS

FAIL

Figure 3-3: Continuous Control of RESET

START and RESET terminals have unregulated 24VD&Sqant. To initiate a test connect the
START and COM terminals. To terminate a test cohttee RESET and COM terminals. The
input time duration is approximately 20millisecondche above circuits are not isolated from
other internal circuits. To terminate a test cariiiee RESET and COM terminals.
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Figure 3-4 illustrates a logic component (such &B&E®&, photocoupler or transistor) as a control
circuit. To use this system to control the circthie low signal current must b@®A and the
input signal’s active time must be >20ms. Theyehaitch in Figure 3-2 othe coupler control

in Figure 3-4 uses the component’s contact forctrerol action, not both This can effectively
prevent operation interference however be obsemfanterference induced by measurement

settings.

START
RESET
COM

INTER
LOCK

UNDER
TEST

PASS

FAIL

COM

Photocoupler ON

>l 1€ >l |«

20mS or more 20mS or more

RESET

Figure 3-4: Connection for Logic Component as a Cdrol Circuit

Figure 3-5 illustrates the timing diagram for then8y 50 Plus instrument under a PASS

condition and a FAIL condition.

START

UNDER
TEST

PASS

FAIL

RESET

COM

INTERLOCK

Interface

CLOSE

OPEN

CLOSE

OPEN

CLOSE

OPEN

CLOSE

OPEN

CLOSE

OPEN

CLOSE

OPEN

PASS CONDITION

FAIL CONDITION

240ms

240ms

10ms

10ms

-

Figure 3-5: Sentry 50 Plus Timing Diagram

Page 51 of 58



3.2  G16 International Power Strip

The Sentry 50 Plus instrument can be connectechéoG16 International Power Strip as
illustrated in Figure 3-6 for safety testing of mpaduropean corded products.

*Australia *United Kingdom *Denmark
*North America *Norway *Finland
*Sweden *Germany *Netherlands
*Austria *Switzerland *Italy

The three G-16 ground connectors are connectetiedsentry 50 Plus RTN/LOW terminal.
There is a second RTN/LOW terminal on the reahef$entry 50 Plus Ground Bond Tester.

T
B
z

uadTech Sentry 50 Plus GROUND BOND TESTER -
DANGER

HIGH
CURRENT

DRIVE SENSE SENSE RTN/LOW

G15 Lead between Drive+/Sense+
and DUT Chassis
(exposed metal on DUT Chassis)

— DuT i E————

D::I White Custom Banana
Plug for Hipot connection

A swrzeriano Ay Y

Figure 3-6: G16 International Power Strip Connectim to Sentry 50 Plus Instrument

v G16 International Power Strip

Qu adTech NORWAY  FINLAND

SWEDEN

o
/ \
\ i
o

GERMANY
AUSTRALIA UNITED KINGDOM DENMARK NORTH AMERICA AUSTRIA NETHERLANDS
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3.3  Connection to a Sentry Plus Series Hipot Tester

The Sentry 50 Plus instrument can be connecteldet&entry Plus Series Hipot Testers for high
current ground testing between chassis and power ground in addition to AC/DC hipot and
IR testing. The rear panels of the Sentry PluseSenstrument and Sentry 50 Plus instrument
are connected via the S15 9-pin interconnectioecali-igure 3-7 illustrates the front panel
connections of the two instruments.

NOTE: GFI must be set to OFF on the SPlus Hipot Testamwit is connected to the S50Plus. |

uadTech sentry 30 Plus AC/DC/IR Hipot Tester F1

F2

CAL UPDATE PASS FAIL DANGER RTNLOW
o 0 e o = == <4 A\ cunon
Max 5kVAC
6kvDC

Sentry 30 Plus AC/DC/IR Hipot Tester Banana/Banana Cable

PASS FAIL

uadTech Sentry 50 Plus GROUND BOND TESTER
DANGER

HIGH
CURRENT

START

1 0
a [
[ O |
S50 Plus Ground Bond Tester
G15
Banana to
Alligator Ve ~
Cable DuUT ®* QuadTech *

plugged into
G13

DU.T G G13
(Monitor) Corded
o e Product
Max Adaptor

VOLTAGE
SVAC
6kvDC

. E

Figure 3-7: Sentry 50 Plus & Sentry 30 Plus
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Section 4: Service & Calibration

4.1 General

Our warranty (at the front of this manual) attastshe quality of materials and workmanship in
our products. If malfunction should be suspectedtber information be desired, applications
engineers are available for technical assistaAgglication assistance is available in the U.S. by
calling 800-253-1230 and asking for Applicationspfaort. For support outside of the United
States, please contact your lo@aladTech Distributor

4.2 Instrument Return

Before returning an instrument to QuadTechServiceplease obtain annline Return Materials
Authorization Number (RMA#) This number, when placed on the outside of thiepsig
package, will speed processing at our Service lrabvall serve as a reference number for the
time your unit is at QuadTech. Please contact@ustomer Care Center (CCC)at 800-253-
1230for additional support. The CCC phone line isfetdfrom 8:00am to 5:00pm (EST).

It will be necessary to include a Purchase Ordanbler and credit card information to insure
expedient processing, although units found to bearranty will be repaired at no-charge. For
any questions on repair costs or shipment instostplease contact our CCC Department at the
above number. To safeguard an instrument durorggé and shipping please use packaging
that is adequate to protect it from damage, iqujvalent to the original packaging and mark the
box "Delicate Electronic Instrument”. Please follomline instructions for shipping materials
back to QuadTech.

4.3 Calibration

Calibration of the Sentry 50 Plus instrument isoremended on an annual basis. If the unit is
returned to QuadTech for factory calibration, referparagraph 4.2 for RMA and shipping
instructions. Using the calibration procedure arggraph 4.3.1, the Sentry 50 Plus instrument
may be calibrated by a qualified service persotrdEeable calibration equipment and standards
are available.The instrument should be powered up for a minimdirh lsour prior to calibration

to ensure maximum stability.
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Table 4-1: Calibration Equipment

Equipment Parameter Requirements

Multimeter GBA, GBV Measure Range: 0 to 6kV, 1.28caracy
1mQ Resistance Standard GBA, GBV 30A, NIST Traceable

10mQ Resistance Standard GBA, GBV 30A, NIST Traceable

100m) Resistance Standard GBA, GBV 30A, NIST Traceable

4.3.1 Calibration Parameters
Table 4-2 contains the calibration parametersHerSentry 50 Plus Ground Bond Tester.

Table 4-2: Calibration Parameters

Test | Range | Load

Current Calibration

CAL GBA 30A OFST 3A 1mQ
CAL GBA 30A FULL 30A 100nQ
Voltage Calibration

CAL GB VX1 8V OFST 0.3V 100nQ
CAL GB VX1 8V FULL 3V 100nMQ
CAL GB VX10 8V OFST 0.03V 100mQ
CAL GB VX10 8V FULL 0.3V 100nMQ

4.3.2 Enable Calibration

The instrument should be powered up for a minimdm &our prior to calibration to ensure
maximum stability. With the Sentry 50 Plus instrument in standbyusta[STOP] button
previously pressed and no warning lights flashireghove the Calibration seal over the hole
labeled “CAL’ on the front panel and push the reeesswitch to the IN position.

The unit is in STAND BY status.

Press [F3] = MENU.

Press [F2] = DOWN three times until CALIBRATIQN lisghlighted (backlit).
Press [F3] = SELECT to choose calibration function.

Display will prompt for a password.

Press [A] [A] [A] [B] [ENTER]

Cal Step 1: ‘GBA 30A Offset (3A)’ is displayed dmetscreen.

NOTE
The ‘Calibration is OFF’ display may occur if thé\Crecessed switch hamt been pressed IN prior to entering
Calibration function.
NOTE:
When in the Calibration Routine:
Pressing [UP] or [DOWN] scrolls through the califiwa steps.
Pressing [START] initiates the calibration of therticular step
Pressing [INC.] or [DEC.] adjusts the Standard édRressing [ENTER] accepts the calibration value.
Pressing [STOP] completes calibration of the paldicstep
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4.3.3 GB Current Calibration

Connect the Drive & Sense terminals of the Sen@yPtus instrument to the Xbnresistance
standard. Connect the AC voltage meter to the &easd Sense- terminals of the Guardian
instrument.

Cal Step 1: ‘GBA 30A Offset (3A)’

Press [STOP] to return instrument to steady state.

Press [START] to get offset value.

Calculate the current using Ohm’s Law

Press [F1] = INC or [F2] = DEC until the S50Pluspday reads the same as the calculated current.
Press [ENTER] to accept reading.

Sentry Plus reverts to “GBA Offset” display (incorpting new cal value).

Press [F1] = UP to go tGal Step 2: ‘GBA 30A Full (30A)" Attach the 1008 standard.

Press [STOP] to return instrument to steady state.

Press [START] to get full value

Calculate the current using Ohm’s Law

Press [F1] = INC or [F2] = DEC until the S50Pluspday reads the same as the calculated current.
Press [ENTER] to accept reading.

Sentry Plus reverts to “GBA Full” display (incorpding new cal value).

4.3.4 GB Voltage Calibration

NOTE: Use of a current meter is acceptable in placehef wolt meter. Keep the 10@mn
standard attached.

Press [F1] = UP to go @al Step 3: ‘GBVX1 8V Offset (0.3V)’

Press [STOP] to return instrument to steady state.

Press [START] to get offset value.

Press [F1] = INC or [F2] = DEC until the S50Pluspday reads the same as the voltmeter.
Press [ENTER] to accept reading.

Sentry Plus reverts to “GBVX1 Offset” display (imporating new cal value).

Press [F1] = UP to go @al Step 4: ‘GBVX1 8V Full (3V)

Press [STOP] to return instrument to steady state.

Press [START] to get full value.

Press [F1] = INC or [F2] = DEC until the S50Plusplay reads the same as the voltmeter.
Press [ENTER] to accept reading.

Sentry Plus reverts to “GBVX1 Full” display (incamating new cal value).
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Voltage Calibration continued.

Press [F1] = UP to go tBal Step 5: ‘GBVX10 8V Offset (0.03V.)’Use 100 standard.
Press [STOP] to return instrument to steady state.

Press [START] to get offset value.

Press [F1] = INC or [F2] = DEC until the S50Plusplay reads the same as the voltmeter.
Press [ENTER] to accept reading.

Sentry Plus reverts to “GBVX10 Offset” display (@rporating new cal value).

Press [F1] = UP to go @al Step 6: ‘GBVX10 8V Full (0.3V)’ Use 1002 standard.
Press [STOP] to return instrument to steady state.

Press [START] to get full value.

Press [F1] = INC or [F2] = DEC until the S50Pluspday reads the same as the voltmeter.
Press [ENTER] to accept reading.

Sentry Plus reverts to “GBVX10 Full” display (inparating new cal value).

Contrast Calibration

This calibration step is by-passed. If setup Ieded, the display contrast will be set to a level
of 7. Display contrast can be adjusted outsidthefcalibration routine in the SYSTEM menu.
Refer to paragraph 2.6.2.

4.3.5 Finalize Calibration

When all calibration steps are complete:

Press [F4] = EXIT

Release the [CAL] enable switch to & T position using the tip of a small screwdriver.

. Press [F2] = DOWN three times.

. Press [F3] = SELECT

. Display prompts: ‘PASSWORD'.

. Press [A] [A] [A] [A] [ENTER]

. Display prompts: ‘Select Software Calibration?’
. Press [F1] = ON to set Calibration Values ON.

OO WNPE
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