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SECTION S
SAFETY INFORMATION

S.1 INTRODUCTION

Read and follow the DANGERS, WARNINGS, and CAUTIONS in this manual.
They are designed to emphasize safety during all phases of operation
and maintenance.

5.2 SAFETY TERMS AND MEANINGS

CAUTION -~ Identifies conditions or practices that could result
in damage to the eguipment or property or may result

in improper operaticn of the equipment.

WARNING -~ Identified conditions or practices that could result
in severe personal injury or loss of 1life. In
addition, damage to the equipment or other property

may result.

DANGER --  These usually correspond to labels apppearing on the

equipment.

On the equipment they indicate a hazard to personnel
that could result in serious injury or loss of life
is nearby. ‘ '

In the manual they identify a procedure or function
that exposes the user to a critically hazardous area.
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WARNINGS APPEARING IN THIS MANUAL

DANGER

THE FOLLOWING STEP PLACES A POTENTIALLY LETHAL VOLTAGE ON
ONE SIDE OF THE DUT. THE DECADE RESISTOR AND AMMETER ARE
CONNECTED TO THIS VOLTAGE. EXTREME CAUTION MUST BE FOLLOWED
TO VERIFY THAT THE PROPER TEST CONDITICNS HAVE BEEN SELECTED
AND THAT CONTACT WITH THE AMMETER OR DECADE RESISTOR WILL
NOT OCCUR. FAILURE TO DO SO MAY CAUSE SERIOUS INJURY AND/OR
DEATH PROM CONTACT WITH HIGH VOLTAGE.

 DANGER |

IF THE ZERO VOLTS FAILURE MESSAGE IS DISPLAYED, THE DUT MAY
BE CHARGED TO A LETHAL VOLTAGE. EXTREME CARE MUST BE TAKEN
TO DISCHBARGE TBE DUT SAFELY. CONTACT WITH THE DUT LEADS
COULD CAUSE SEVERE INJURY AND/OR DEATH.

DANGER

BEFORE BEGINNING THE FOLLOWING PROCEDURE, VERIFY THAT THE
INSTRUMENT LINE CORD HAS BEEN REMOVED FROM THE INSTRUMENT.
FAILURE TO DO SO MAY EXPOSE POTENTIALLY LETHAL HIGH VOLTAGE.
FAILURE TO REMOVE THE LINE CORD MAY RESULT IN SERIOUS INJURY
AND/OR DEATH FROM CONTACT WITH HIGH VOLTAGE.

DANGER_'

THE BLANK PANEL MUST BE INSTALLED IN THE URUSED LOCATION TO
PREVENT ACCESS TO THE INTERNAL CIRCUITRY OF THE INSTRUMENT.
FAILURE TO INSTALL THIS PLATE COULD RESULT IN SERIOUS INJURY
AND/OR DEATH FROM CONTACT WITH HIGH VOLTAGE.

DANGER

FAILURE TO PROPERLY INSTALL AND TEST THE INTERLOCK SYSTEM
MAY RESULT IN SEVERE INJURY AND/OR DEATH FROM CONTACT WITH
HIGH YOLTAGE. EXTREME CARE MUST BE FOLLOWED TO ENSURE THAT
THE INSTALLATION INSTRUCTIONS ARE FOLLOWED CORRECTLY.

DANGER

DO NOT ATTEMPT TO OPERATE THE INSTRUMENT UNTIL TEIS
INTERLOCK TEST HAS BEEN SUCCESSFULLY PERFORMED. FAILURE TO
DO SO CAN RESULT IN SEVERE INJURY AND/OR DEATH FROM CONTACT
WITH HIGH VOLTAGE.
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~ DANGER
IF TEE STATUS OF THE INTERLOCK LED IS OTHER THAN EXPECTED IN
THE FOLLOWING STEPS, TURN THE POWER SWITCH OFF IMMEDIATELY,
REMOVE THE POWER CORD, AND RECHECK THE WIRING OF THE

INTERLOCK SWITCHES. FAILURE TO DO SO CAN RESULT IN SEVERE
INJURY AND/OR DEATH FROM CONTACT WITH HIGH VOLTAGE.

| WARNING .

-THE SYSTEM MUST HAVE ADEQUATE COVERS TO SHIELD THE OPERATOR

FROM -THE TEST HEAD PROBES WHILE TESTING IS TAKING PLACE.
THESE COYERS MUST BE CONNECTED TO THE INTERLOCK SYSTEM. NO
TESTING SHOULD BE PERFORMED UNTIL PROPER OPERATION OF THE
INTERLOCK SYSTEM HAS BEEN VERIFIED. FAILURE TO DO SO CAN
CAUSE SERIOUS INJURY AND/OR DEATH FROM CONTACT WITH HIGH

VOLTAGE.
| WARNING l

BEFORE CLEANING THE EXTERIOR OF THE INSTRUMENT, UNPLUG THE
POWER CORD FROM THE INSTRUMENT. FAILURE TO DO SO CAN CAUSE
SERIOUS INJURY IF CLEANING SOLVENT IS ALLOWED TO ENTER THE
INSTRUMENT.

WARNING

DO NOT ATTEMPT TO LENGTHEN TEE TEST CABLE ASSEMBLY. LENGTH~
ENING THE COAXIAL CABLES CAN PRODUCE A SERIOUS HAZARD THAT
MAY EXPOSE THE UGSER TO POTENTIALLY LETHAL VOLTAGES. THIS
HAZARD CAN CAUSE SERIOUS INJURY AND/OR DEATH FROM CONTACT
WITH HIGH VOLTAGE. CONTACT ESI IF A LONGER CABLE IS NEEDED.

l WARNING .

IT IS ESSENTIAL THEAT THE LOW VOLTAGE SHOCK SEIELD IS
REPLACED AS DESCRIBED IN THE PRECEDING STEP. FATILURE TO
REPLACE THIS SHIELD CAN RESULT IN A HAZARDOUS CONDIITON WHEN
THE TOP COVER IS NOT IN PLACE.

WARNING

FAILURE TO FOLLOW TEBESE RULES CAN RESULT IN A HAZARDOUS
INSTALLATION. SUCH ACTION CAN LEAD TO SERIOUS INJURY AND/OR
DEATH IF CONTACT IS MADE WITH HIGH VOLTAGE.
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| WARNING '

THE PCOLLOWING PROCEDURE SHOULD NOT BE PERFORMED UNLESS THE
INTERLOCK SYSTEM HAS BFEEN PROPERLY INSTALLED AND TESTED.
PAILURE TO DO SO CAN EXPOSE THE USER TO POTENTIALLY LETHAL
HIGH VOLTAGE. CONTACT WITH THIS HIGH VOLTAGE CAN CAUSE
SERIOUS INJURY ADN/OR DEATH. REFER TO TESTING THE INTERLOCK
CONNECTION, SECTION 7.4.4.3, FOR INFORMATION ON VERIFYING
PROPER OPERATION OF THE INTERLOCK SYSTEM.

;

PRESSING THE "RIGHT®™ PUSHBUTTON IN THE FOLLOWING STEP WILL
CAUSE A RESET TO BE PERFORMED. IF AN INSTALLATION RESET OR
A GLOBAL RESET IS PERFORMED, A NEW CALIBRATION MUST BE
PERFORMED. '

E

PERFORMING THIS RESET MAY CHANGE THE STRESS AND CHECK STRAY
CALIBRATION AND PRESENCE CALIBRATION VALUES. AFTER THIS
RESET IS PERFORMED, THESE CALIBRATIONS MUST BE PERFORMED FOR
PROPER INSTRUMENT OPERATION.

CAUHON

I

PERFORMING TEIS RESET MAY CHANGE THE HV CLAMP CALIBRATION,
STRESS AND CHECK STRAY CALIBRATION, AND PRESENCE CALIBRATION
VALUES. AFTER THIS RESET IS PERFORMED, THESE CALIBRATIONS
MUST BE PERFORMED FOR PROPER INSTRUMENT OPERATION.

E

AVOID THE USE OF CHEMICAL CLEANING AGENTS WHICH MIGHT DAMAGE
THE PLACTICS USED IN THIS INSTRUMENT. DO NOT APPLY ANY
SCLVENT CONTAINING KETONES, ESTERS, OR BALOGENATED
HYDROCARBONS. TO CLEAN, USE ONLY WATER SOLUBLE DETERGENTS,
ETHYL, METHYL, OR ISOPROPYL ALCOHOL.

IT IS NECESSARY THAT AT LEAST 1/2 INCH OF INNER INSULATIOHN
REMAINS TO PROVIDE ADEQUATE AIR GAP BETWEEN THE SHIELD AND
THE INNER CONDUCTOR. NO MORE THAN 2 INCHES OF INNER
CORDUCTOR SHOULD EXTEND PAST THE END OF THE SHIELD TO
MINIMIZE NOISE PICKUP. 1IN ADDITION, EXTREME CARE SHOULD BE
FOLLOWED WHEN TRIMMING THE SHIELD TO ENSURE THAT THE INNER

CONDUCTOR IS NOT CUT OR NICKED. :
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5.4 WARNING LABELS APPEARING ON THE INSTRUMENT

kWARNING DANGERQUS VOLTAGES%
LINE AC, HIGH VOLTAGE, AND STORED DC ARE
PRESENT INSIDE THIS COVER.

TO AVOID RISK OF INJURY OR DEATH
DO NOT REMOVE THIS COVER.

READ AND FOLLOW PRODUCT MANUAL |

CAUTION: To pravent sisctrical shock, 8¢ not
remove cover. Refer service to qualified personnel.
Fur continued fire protection, use tpecifiad type

and rating of fuse. Disconnect power input befors
replacing fuse.

Front View

A QDD 4 JLL cancer b
HIGH VOLTAGE HIGH VOLTAGE
Max 1250vDC AN 250VDT

USER 5 RESPONSIBLE TO
INSTALL IN ACCORDAMNCE wWilH
GOVERNMENTAL REGLLATIONS

USER 1S RESPONSINLE TQ
INSTALL IN ACCORDANCE WITH
GOVERNMENTAL REGULATIONS

DISCONNEQT CABLE FROM

DISCONNECT CABLE FROM
INSTRUMEN?Y BEFQRE INSTALLING

INSTRUMENT BEFORE $NSTALLING

LI

HIGH VOLTAGE
MAX 1250 VDC

Figure S-l1. Warning Label Locations
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SECTION 1
GENERAL INFORMATION

1.1 INTRODUCTION

This is the instruction manual for the Model 5300 Flash Tester. It
provides complete information about the installation, operation,
performance, and maintenance of the Flash Tester.

ROTE: The term "5300" will be used in place of "Model 5300
Flash Tester" throughout this manual.

1.2 FLASH TBESTING

The 5300 is Sesigned to rapidly test insulation characteristics of
capacitors. This is accomplished by performing a Flash Test.
Figure 1-1 provides a graphical representation of the Flash Test
sequence described below.

A Flash Test has two major parts: the Stress Test and the Check Test.
Both of these tests consist of the following four parts: Part Present
Test, Charge, Soak, and Discharge. The Part Present Test verifies
that the Device~Under-Test (DUT) is present and properly contacted.
The Charge cycle charges the DUT with a constant current until the
prescribed voltage is reached. This voltage is held on the DUT during
the entire Soak cycle. The current through the DUT is checked at the
end of the Socak cycle and compared teo a preset threshold. The DUT is
then discharged at the same constant-current rate as it was charged.

The Stress Test is intended to stress the DUT, causing it to fail if
it is defective. Since the Discharge portion of the Stress Test could
also cause the DUT to fail, it must be tested again. The Check Test
is provided to allow the DUT to be tested after the Stress Test with
minimal chance to damage the DUT.
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During the Part Present Test, the DUT is charged at a 50 milliampere
rate to 25 or 50 VDC (Check Test Voltage, 50 volts if Check Test
Voltage is 0). While the DUT is being.charged, the charge delivered
to it is monitored, allowing the presence or absence (or poor
connection) of a DUT to be determined. If the DUT fails this test,

further testing is terminated.

The Charge cycle of the Stress Test is performed at a preset current,
referred to as Rate. The voltage to which it is charged is referred
to as the Stress Voltage. This veoltage is typically much higher than
the rated voltage of the DUT. It is held at this voltage for the
Stress Socak Time. The leakage current limit used for the pass/fail
decision is called the Stress Leakage Current. The Check Test uses
the terms Check Voltage, Check Soak Time, and Check Leakage Current.

Since the Part Present Test that begins the Check Test charges the DUT
to the Check Voltage, the Charge Cycle is performed as part of the
Part Present Test. The Check Voltage is intended to be low enough
that the DUT is not significantly stressed during the charge and

discharge cycles.

i
- STRESS TEST sa— CHECK TEST —
| |
STRESS ! '
300 V- LEAKAGE | |
TEST
W 3IRESS_ o1 /PERFORMED | {
t 2s0v - R | TIME | | !
’ T e ! |
= 200 V-t , \ ! !
pr STRESS ; ;
3 VOLTAGE 4 \ ) ; Lﬁ&%z
- H
2 150 v ; _ ; i TEST
/ \ , | PERFORMED
100 V \\\\\\\\ ///,/’// i |
CHARGE RATE |
oY 2.5 to 50 mA | Lo
{Settable) : CHECK
! VOLTAGE
50 mA T T 1
~» @—PART PRESENT TEST = [« PART PRESENT TEST

TIME ~——

Figure 1-«1. Flash Test Sequence
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1.3 GENERAL DESCRIPTION

The 5300 provides most of the equipment necessary to perform Flash
Testing on capacitors,; one part at a time. The total test time can be
less than 30 milliseconds, allowing for rapid flash testing in a

production environment.

The 5300 is designed to be easy to use, yet versatile. All test
conditions are set through the use of six front-panel pushbuttons,
aided by a 20-character display, or through a remote device connected

to a communication interface.

The 20~character display is a vacuum-fluorescent display, located on
the front of the 5300. It provides the primary method for indicating

operating conditions, test results, and system errors to the user.

There are three front panel modes: Enable, Set, and Configure. The
Enable mode is the only front panel mode in which a Flash Test may be
performed. While in the Enable mode, test conditions may be displayed
but they cannot be changed through the front panel controls. The Set
mode allows the test conditions to be changed through the front panel
controls as well as displayed. The Configure mode allows the

rarely-changed system parameters to be viewed and changed,

Access to the different front panel modes is controlled through the
use of.the access keyswitch on the front panel. The Set and Configure
modes are disabled while the keyswitch is in the ENABLE position.
This allows for protection against accidental changes to test
conditions during normal operation. '

Several printouts are available to provide a hard-copy output of test
conditions, detailed bin count totals, or system configuration. 'This
information can be output through the optional (Centronics~compatible)
Parallel Printer Interface or through any of the optional

communication interfaces.
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In addition to the 20-character display, there are thirteen LEDs on
the front panel that inform the user of the test results and the

current operating status of the instrument.

The 5300 contains non-volatile memory, permitting all test conditions
and communication parameters to be permanently stored until changed.
This eliminates the need to reprogram the instrument every time it -is
powered up.

Calibration of the 5300 has been designed with convenience and safety
in mind. The calibration values are changed through the use of the
front-panel pushbuttons. Access holes are provided in the rear panel
for the calibrations that reguire monitoring of internal conditions.
The complete calibration procedure is accomplished withodt removing

any of the cabinet covers or performing any mechanical adjustments.

Communication interfaces are available as options to allow the 5300 to
communicate with a component handler or computer (using RS-232-C,
R5-449/422, or GPIB). These interfaces allow a remote device to start
a test, monitor the status of the test, and receive the results of the
test. In addition, these interfaces allow test parameters to be read
and changed. -

Connection to the component handler is accomplished through the Test
cable assembly. This cable assembly provides a pathway for two
essential sets of signals: the test signals and the interlock signals.
The test signals are found on two lines: HYV Qutput, which carries the
current applied to the DUT; and Sense Input which carries the current
returned through the DUT. The interiock-signals are used to monitor
the status of two switches on the protective cover at the test head.
The Test cable assembly also carries various logic signals that allow
a test fixture to initiate a test and receive the results of a test.
The Test cable assembly connects to the test connector that can be

mounted either on the front or on the rear of the instrument.

1 -4
els|i Model 5300 Flash Tester 2/87



1.4 FUNCTIONAL DESCRIPTION

The process of flash testing capacitors with the 5300 begins with
powering up the instrument and setting the test conditions. The test
conditions are viewed and set on the 20-character display through the
use of the six front-panel pushbuttons and the access keyswitch or
through the use of the communication interfaces.

Once the test conditions have been properly set (and the access
keyswitch is in the ENABLE position), a capacitor is placed in the
handler and is contacted by the test head probes. The 5300 is
instructed to begin testing through one o©f the communication
interfaces, through the Handler Interface, or through the Test cable
assembly. The 5300 responds to the reguest by indicating (on the
front panel, through the active communication interface, and through
the Handler Interface) that it is testing and begins the Flash Test.

When the test is complete, the 5300 signals that testing is complete
and displays the result on the front panel, through the communication
interfaces that have requested results, and through the Handler
Interface (if the handler initiated the test). The capacitor should
be removed and processed according to the test results and another
part should be put in its place.
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SECTION 2
SPECIFICATIONS

2.1 EXPLANATION OF SPECIFICATION FORMAT

Each set of specifications in this section are made up of three
entries: CHARACTERISTICS, PERFORMANCE REQUIREMENTS, and
SUPPLEMENTAL INFORMATION. These entries are defined as follows.

CHARACTERISTICS - This entry indicates the distinguishing
electrical, environmental, or physical
feature or property that is being
specified,

PERFORMANCE REQUIREMENTS -~ This entry indicates the maximum or
minimum value allowed for the
characteristic, It is the primary
speéification and is considered to be a
commitment between ESI and the customer.
This performance is considered essential
for minimum product performance and most
are verified as part of the calibration

verification procedure.

SUPPLEMENTAL INFORMATION - This entry includes épecifications that
are secondary to the performance
requirements. They are included for
informational purposes only. They are not
verified as ©part of the calibration

verification procedure.
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2.2 ESI-SUPPLIED EQUIPMENT

This section deals with the 5300, independent of the parts of - the
system provided by the user, The Performance Requirements of the
user-supplied equipment (as 1listed in USER-~-SUPPLIED EQUIPMENT,
Section 2.3) must be met for these specifications to apply to the
complete system.

NOTE: The specifications found in this section apply
throughout the entire operating temperature and humidity
ranges of the instrument.

2.2.1 Measurement System

PERFORMANCE SUPPLEMENTAL
CHARACTERISTICS REQUIREMENTS INFORMATION
Stress Test
Test Voltage 50 to 1250 VDC +5% Selectable in 10 V
steps
Scak Time 0.00 to 0.99 s Selectable in
0.01 s steps
1.0 to 9.9 s Selectable in 0.1 s
steps
10 to 199 s Selectable in 1 s
' steps

All Socak Times have an
accuracy of -0/+5 ms

Leakage Limit 1 to 250 uA +5% Selectable in 1 uA
steps
0.5 to 10 mA +5% Selectable in
0.5 mA steps
Charge Rate 2.5 mA and 5 to 50 mA +10% Selectable in 5 mA
from 20 to B0% of test steps from 5 to
voltage, excluding the 50 ma

first 500 ns of charge time

ROTE: For capacitors below about 100 pF, the actual Charge
Rate through the DUT will be less than 50 mA. The expected

(calculated) value of this current can be displayed. Refer
to Calculated DUT Current Screens,; Section 3.4.3.7.1.
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PERFORMANCE SUPPLEMENTAL

CHARACTERISTICS REQUIREMENTS INFORMATION
Check Test ‘
Test Voltage 0, 25, or 50 VDC +5% Selecting 0 volts

will cause the
Check Test to be
omitted and the
Part Preszent Test
to be performed at

50 volts
Scak Time 0.00 to 0.99 = Selectable in
0.01 s steps
1.0 to 9.9 & Selectable in 0.1 s
steps
10 to 199 s Selectable in 1 s
steps
All Scpak Times have an
accuracy of -0/+5 ms
Leakage Limit 1 to 250 ud +5% Selectable in 1 ua
- steps
0.5 to 10 mA +5% Selectable in

0.5 mA steps

Charge Rate 50 mA +10% from 20 to 80%
of test voltage, excluding
the first 500 ns of charge
time .

NOTE: For capacitors below about 10 pF, the actual Charge
Current through the DUT will be less than 50 mA. The
expected (calculated) value of this current c¢an be
displayed. Refer to Calculated DUT Current Screens,
Section 3.,4.3.7.1. '

Part Present Test
Test Voltage 25 or 50 VDC +5% Set as Check
Voltage
50 volts is used
when the Check
Voltage is 0 volts

Charge Current 50 mA See NOTE above

Nominal Capacitance
Range 0.8 pF to 20 uF Selectable in
standard 5% steps
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PERFORMANCE
CHARACTERISTICS REQUIREMENTS

SUPPLEMENTAL
INFORMATION

RESULT LEDs
PASS

NPP (No Part Present)

St FAIL

Ck FAIL

SHORT

ARC

none

Indicates that the
part passed all
tests

Indicates that the
part failed the
Part Present Test

Indicates that thé
part failed the
Stress Test

Indicates that the
part failed the
Check Test

Indicates that the
part was shorted
when testing began

Indicates that the
part arced-over
after the testing
began

Indicates that a
system error
occurred

NOTE: Test results with greater detail can be obtained
through the handler and communication interfaces, or from

the Detail screens.
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: PERFORMANCE SUPPLEMENTAL
CHARACTERISTICS REQUIREMENTS INFORMATION

STATUS LEDs :
READY Indicates that the
5300 is ready to
begin the next test

TEST Indicates that a
test is currently
in process

ERROR Indicates that an
errcor has occured
INTERLOCK Indicates that the
: interlock system is
open

Keylock Status
ENABLE Indicates that the
' Enable mode has

been entered by the
access keyswitch,
allowing a test to
be performed and
disabling the Set
and Configure modes

REMOTE Indicates that a
remote device has
received control as
requested through a
communication
interface
The front panel is
in the Enable mode

SET Indicates that the
Set or Configure
mode is active,
enabled by the
access keyswitch

NOTE: Exactly one of the ENABLE, REMOTE, and SET LEDs will
be illuminated when the 5300 is functioning.
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PERFORMANCE

SUPPLEMENTAL

INFORMATION

CHARACTERISTICS REQUIREMENTS
Displayed Bin Count Totals
PASS 0 to 999,999
FAIL 0O to 999,999
RETEST 0 to 999,999

Total count of
parts that pass all
pertions of test

Total count of
parts that fail the
Stress or Check
Tests, including
ARCs and SBORTs

Tctal count of
parts whose tests
were terminated by
system errors or by
failed Part Present
Tests

NOTE: Although only six digits of the Bin Count Totals are
displayed, they are stored internally with up to eight
digits (99,999,999). 1If any value exceeds six digits, the
left-hand digit is replaced {(in the display) with a ? to

indicate the overflow.

2.2.2 Interlock System

PERFORMANCE SUPPLEMENTAL
CHARACTERISTICS REQUIREMENTS INFORMATION
Function _ Prevents testing while

test head cover is open

Inguts
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(2) SPST switches,
installed and
provided by user,
connected to the
test connector
through the Test
cable assembly
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2.2.3 Bandler Interface

PERFORMANCE
CEARACTERISTICS REQUIREMENTS

SUPPLEMENTAL
INFORMATION

Inputs
Signals

Requirements

OQutputs
Types of Signals

Capabilities

Reguirements

Test Results

Connector
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START and REQUEST

Handler must sink 5
to 20 mA from the
Interface

5 to 28 VDC must be
supplied

Built-in
current-limiting
for 5 VDC, external
resistor required

- for higher voltages

Test Status
{(ACTIVE, BUSYl, and
BUSY2), Test
Results (8 separate
lines),; and System
Status (ALIVE)

Each output can
sink up to 0.5 A at
up to 28 VDC .

5 to 28 VDC

Selectable (by
front panel) for
Binary (0 through
11111) or
One~of-Nine (at
most one of 8
binning outputs
active)

Female, 36-pin,
mates with Amphenol
part number
57-10360
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2.2.4 Communication Interfaces

2.2.4.1 GPIB Interface

SUPPLEMENTAL
INFORMATION

PERFORMARCE
CHARACTERISTICS REQUIREMENTS
General
Mode

Line Terminators
Input

Qutput

Interface Function subsets

Connector

2 - 8
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Conforme to IEEE
488-1978

specifications

Acts as Talker or
Listener

LF] VT; FF} and EOQOI
always accepted, CR
can be selected as
terminator

EOI always used, CR
or CR + LF can be
selected as
terminator.

CO] TG! SR}. Fi
RL1(?), PPl, DC1,
DT1

Uses standard
metric GPIB
connector
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2.2.4.2 RS-232-C Interface

NOTE: The 5300 does not support more than one Serial
Interface {(RS-232~C or RS-449) at a time.

PERFORMANCE SUPPLEMENTAL
CHARACTERISTICS REQUIREMENTS ] INFORMATION
General Conforms to EIA
RS~232~C
specifications for
asychronous

communications on
one channel (A}

8Q, DRS, and clocks
not supported

Baud Rates Up teo 19,200 baud
Protocol 7 or 8 data bits:

Even, 0dd, or No
Parity; 1 or 2 Stop
Bits

Handshaking CTS and RTR
supported, XON/XOFF
can be selected
CTS and DCD driven
True (high) if no

connected :
Line Terminators
Input CR, LF, VT, and FF
act as line
terminators
O length lines are
ignored
Output : CR, LF, or CR + LF
can be selected as
terminators
Connector Male DB-25
Mode | DTE
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2.2.4.3 RS-449 Interface

MOTE: The 5300 does not support more than one Serial
Interface (RS~-232-C or RS8-449) at a time.

PERFORMANCE SUPPLEMENTAL
CHARACTERISTICS REQUIREMENTS JINFORMATION
General Conforms to EIA
RE-449
specifications

Supports RS-422

Baud Rates Up to 19,200 baud
Protocol 7 or 8 data bits:

Even, 0dd, or No
Parity; 1 or 2 Stop
Bits

Handshaking CTS and RTR
supported, XON/XOFF
can be selected

Line Terminators
Input CR, LF, VT, and FF
: act as 1line
terminators
0 length lines are
ignored

Output | CR, LF, or CR + LF
can be selected as
terminators

Connector Male DC-37

Mode _ i PTE
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2.2.5 Power Requirements

PERFORMANCE SUPPLEMENTAL
CHARACTERISTICS REQUIREMENTS INFORMATION
AC Input 100 or 120 VAC #10%, 1.0 A  Selected by rear-

AC Frequency

200 or 240 VAC *10%, 0.5 A

47 to 63 Hz

panel switch

Fuse Type 1.5 A, 250 Vv slow blow for Either 3AG or
100 or 120 VAC operation 5x20 mm
0.75 A, 250 V slow blow for
200 or 240 VAC operation
2.2.6 Envircnmental Specifications
PERFORMANCE SUPPLEMENTAL
CHARACTERISTICS REQUIREMENTS INFORMATION
Temperature
Operating Range 10 to 45°C . 50 to 113°F
Over~temperature
condition will halt
operation and
display an error
message
Storage Range -40 to 71°C -40 to 160°F

dumidity (relative)

Operating Range

20 to 90% (non-condensing)

2.2.7 Physical Dimensions

PERFORMANCE SUPPLEMENTAL
CHARACTERISTICS REQUIREMENTS IRFORMATION
Height 143 mm 5.75 in.
Width 435 mm 17 in.
Depth 425 mm 16.75 in.
Mass 11.5 kg 25 1lbs {Weight)

2 - 11
els|i Model 5300 Flash Tester 2/87



2.3 USER-SUPPLIED EQUIPMENT

This section deals with the parts of the system that are provided by
the user. It is essential that these specifications are met to allow
the instrument to perform to the specifications listed in ESI-~SUPPLIED
EQUIPMENT, Section 2.2,

2.3.1 Test_Head

PERFORMANCE | SUPPLEMENTAL

CHARACTERISTICS REQUIREMENTS INFORMATION
Prcbe Isolaticen A minimum of 10 GR

between probes

A nminimum of 100 MQ
between either probe and
common ©or between either
probe and shield

Probe Capacitance A maximum of 10 pF
. between probes

Contact Resistance A maximum of 1 Q2
between either probe and
the capacitor under test
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2.3.2 Handler

SUPPLEMENTAL
INFORMATION

Positions DUTs
under the test head
Bins capacitors
after testing

If controlled by
Bandler Interface,
handler must meet
regquirements of
Section 2.2.3

SUPPLEMENTAL
INFORMATION

PERFORMANCE
CHARACTERISTICS REQUIREMENTS
Function
Control Requirements
2.3.3 Computer
: PERFORMANCE
CHARACTERISTICS REQUIREMENTS
Function
Communication Method
2 -

e|ls|]i Model 5300 Flash Tester

13

Can set test
conditions,
initiate testing,
receive test
results

Must support one of
the communication
protocols used by
the communication
interfaces
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2.3.4 Interlock System

PERFORMANCE SUPPLEMENTAL
CHARACTERISTICS REQUIREMENTS INFORMATION
Function Prevents testing while

test head cover is open

Inputs (2) SPST switches,
installed and
provided by user,
connected to the
Test cable assembly

l WARNING '

THE SYSTEM MUST HAVE ADEQUATE COVERS TO SHIELD TEE OPERATOR
FROM THE TEST HEAD PROBES WHILE TESTING IS TAKING PLACE.
THESE COVERS MUST BE CONNECTED TO THE INTERLOCK SYSTEM. NO
TESTING SHOULD BE PERFORMED UNTII. PROPER OPERATION OF THE
INTERLOCK SYSTEM HAS BEEN YERIFIED. FAILURE TO PO SO CAN
CAUSE SERIOUS INJURY AND/OR DEATH FROM CONTACT WITH HIGH
VOLTAGE.

2 - 14
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SECTION 3 |
OPERATION AND PROGRAMMING

3.1 INTRODUCTION

This section provides all of the information necessary to learn how to
operate the 5300. A complete discussion of the features on the front
and rear panels is found in CONTROLS, CONNECTORS, AND INDICATORS,
Section 3.2. An explanation of all information available on the
20-character display (except for display messages, which are explained
in Section €) is found in FRONT PANEL MODES, Section 3.4. For a quick
exercise in powering up the instrument and setting.test conditions,
refer to FUNCTIONAL TEST, Section 3.3. The Handler Interface is
covered in Section 3.6. The communication interfaces are covered in
Section 3.7. Complete information regarding programming the
instrument remotely through a communication interface (GPIB, RS-232-C,
or RS-449), including sample programs, is found in PROGRAMMING,

Section 3.9,

Operation of the 5300 consists of powering up the instrument, setting
the test conditions, loading a Device-Under-Test (DUT) into the
handler under the test head, and performing a test. The test
conditions can be set either by the frontw-panel controls or through a
communication interface. The test status and test results are
displayed on the front-panel LEDs, and are output to the Handler
Interface (if the handler initiated the test), and to any

communication interfaces that have requested results.

3 -1
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3.2 CONTROLS, CONNECTORS, AND IRDICATORS
3.2.1 Front Panel

The front panel of the 5300 contains a location for the test
connector, an access keyswitch and LEDs, RESULT LEDs, STATUS LEDs,
SELECT pushbuttons, SET pushbuttons, a POWER pushbutton, and a

20~character display. These are described in the following sections.

3.2.1.1 Test Connector

O ST L mmrrmim L
FTEST 1 i VOLTAGE 1T CURRENT T 75K TINE |

' RETEST |

RESULY £T. ATUS SELECT
-_ﬂ £Auv TEST
: POWER
/?EMM sz Fas cn FAlL ERRGN mznmcx O e
& & O RremotE at
.

L 7

J

Figure 3-1. Front Panel Test Connector

Test Connector

At the far left of the front panel of the 5300 is one of two possible
locations for the test connector. The alternate location for this
connector is found on the rear panel. One of these locations must be
covered by a blank panel. The Test cable assembly attaches to this
connector and to the handler and test head.

This connector has a high voltage socket, a coaxial socket,; and
fifteen sockets for connector pins. The high voltage socket, called
the HV Output, carries the test current to the DUT. The coaxial
socket, called the Sense Input, carries the current returned from the
purT. The fifteen sockets carry various signals to monitor the
. interlocks (Interlock 1 and Interlock 2), to initiate testing (Start),
and to indicate test results (Result). For more information on this
connector, refer to Test Cable Assembly, Section 7.4.

3 - 2
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3.2.1.2 Access Keyswitch and LEDs

r ~
FYESTT FVoLTAGE 1 T GURBEWT 7 [ SDAK TE 1
L PASS It FAtL b e RETEST ]

RESULT SELECT SET

g 03

Pass

EMABLE StFAR T FAL
o C
( /gmmrs } a®

SHOKT
?0 SET
L N

Access Keyswitch Access LEDs
Figure 3-2. Access Keyswitch and LEDs

To the right of the test connector are the access keyswitch and LEDs.
The keyswitch lets the user request either the Enable or the Set mode.
The Enable mode allows a test to be initiated through the Test cable
or by a basic handler, allows a remote device to gain control, and
prevents any information from being changed through the use of front-
pénel controls. The ENABLE LED is illuminated (and the SET and REMOTE

LEDs are off) whenever the Enable mode is activated.

The Set mode allows test conditions and Bin Count totals to be changed
through the use of front~panel controls. The SET LED is illuminated
(and the ENABLE and REMOTE LEDs are off) whenever the Set mode is
activated.

The REMOTE LED is illuminated whenever a remote device has received
control of the system. When the 5300 is in the Remote mode,
information stored in the 5300 may be changed only by the remote
device that has been given control. In addition, the Start input on
the test connector is ignored when in the Remote mode, unless the
remote device has specifically allowed it. For more information on
the Remote mode, refer to REMOTE MODE, Section 3.8.
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3.2.1.3 RESULT LEDs

FTEsT [ VOLTAGE 1 ¥ GURRENT 1 [ SoRC TME 1

FARL ! RETEST i
SELECT SET

% 0.2

.

Figure 3-3.
RESULT LEDs

H RESULT LEDs

In the middle of the front panel are the RESULT LEDs: PASS, NPP (No
Part Present)}, St_FAIL, Ck FAIL, SHORT, and ARC. After the completion
of a test, one of these LEDs will illuminate to indicate the result of
the test. This LED will remain illuminated until the next test is

completed. The LEDs indicate the results as follows.
The PASS LED indicates that the DUT passed all tests.

The NPP LED (No Part Present) indicates that the DUT failed the
Presence Test at the start of the Stress or Check test cycle. This
indicates that the part is missing or open, or that there is a fault
in either the test probes or the Test cable assembly.

The St FAIL LED indicates that the DUT exceeded the Stress Leakage
Current after the Stress Time had passed, or that the DUT never

reached the Stress Voltage.

The Ck FAIL LED indicates that the DUT exceeded the Check Leakage
Current after the Check Socak Time had passed.

The SHORT LED indicates that the DUT performed as if it were shorted
at the start of the test.

The ARC LED indicates that the DUT arced after the test began.

If an error terminates the test (opening the interlock, for example),
none of the RESULT LEDs will be illuminated.

3 -4
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3.2.1.4 STATUS LEDs

7 )
BRG] T vorrage 1 [ CGRAERT 1 T SOAK fiME 1
L PASS i1 RETEST ;
RESULT STATUS SELECY
nsmv
o &)
StFAL Gl EALL eanoa mm.ocx 18N
A ENABLE O O O
REMOTE SHORT ods
~O)ser < O
\ _J
i
g STATUS LEDs

Figure 3-~4. STATUS LEDs

To the right of the RESULT LEDs, there are four STATUS LEDs: READY,
TEST, ERROR, and INTERLOCK. These LEDs indicate the results of the
preceding test as follows.

The READY LED is illuminated when the instrument is ready to receive a
request to start a test.

The TEST LED is illuminated while a test is being performed.

The ERROR LED is illuminated when a system error occurs. For
information on the types of errors that can occur, refer to Print
Detailed Bin Count Totals Screen, Section 3.4.3.5.3.

The INTERLOCK LED illuminates to indicate that an Interlock switch on
the test head cover is open. This must be closed before a test can
begin,
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3.2.1.5 SELECT Pushbuttons

r =
{Test 1 i YOLTAGE 1 T CURRENT 1 T"S0AK TIME 3
b PASS ) b PN L MR

RESULT STATUS e, SELECT $EY

/gmmi saém ch élm. :uca)eﬁ mrtgocx 8 13
REMOTE 0
~Oser Q
\ et o ; W,
4 7 ya ) Y
7 4 1 \ .
g LEFT DOWN  UP RIGHT
SELECT Pushbuttons

Figure 3-5. SELECT Pushbuttons

To the right of the STATUS LEDs are six pushbuttons with LEDs. Four
of these are arranged in a diamond shape and are labeled SELECT.
Within this manual these pushbuttons are named UP, DOWN, RIGHT, and
LEFT as indicated in Figure 3-5. These pushbuttons allow the user to
change from one screen (on the 20-character display) to another. The
LED on each button, when illuminated, indicates that the pushbutton is
active. 'That is, pressing and releasing the pushbutton whose LED is
illuminated will have some effect on the 5300. For more information
on the functicn of these buttons, refer to FRONT PANEL MODES,
Section 3.4.
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3.2.1.6 SET Pushbuttons

FYEsT [ VOLTAGE 11 CURRENT T [SGAK fime 1

FAlL

. - n RESULT sf!ms SELE(IT
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POWER
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£ /gnsuors . o odh
- s \OSU A

1

g INC DEC

SET Pushbuttons

Figure 3-6. SET Pushbuttons

To the right of the four SELECT pushbuttons are the two SET
pushbuttons. These buttons are used to change a value displayed on
the 20~character display. Within this manual, these buttons are named
INC {increment) and DEC (decrement) as indicated in Figure 3-6. The
LED on each button, when illuminated, indicates that the pushbutton is
active. That is, pressihg and releasing the pushbutton whose LED is
illuminated will have some effect on the 5300. For more information
on the function of these buttons, refer to FRONT PANEL MODES,
Section 3.4.
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3.2.1.7 POWER Pushbutton

TTEsT 1 { VOLTAGE Il CURRENT 1T SOAK TIME 1

Lo JETEST '
BE=DR A
O N
ENASLE
/gn:mvs O o3
\OSE‘?
} o
H POWER Pushbutton

Figure 3-7. POWER Pushbutton

At the far right of the front panel is the POWER pushbutton. Pressing
the button switches the 5300 between 1 (con) and 0 (off).
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3.2.1.8 20-Character Display

20-Charact’er Display

/

[ PASS Pl FAH I RETEST j
RESULT STATUS SELECT SET

g o Ji

SHORT

SUEAL  fxFAn [EERRDR  INTERLOGK
o OHO

Figure 3-8. 20-Character Display

At the top of the front panel is the 20-character display. It
displays the information selected by the SELECT pushbuttons and the
access keyswitch, displays all error messages; and c¢an display
messages sent by remote devices, For information regarding the
information displayed, refer to FRONT PANEL MODES, Section 3.4. For
information on the error messages, refer to DIAGNOSTIC MESSAGES,
Section 6. For information on displaying messages from remote
devices, refer to PROGRAMMING, Section 3.9.
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3.2.2 Rear Panel

The rear panel of the 5300 contains: slots for the CPU circuit
assembly, Handler Interface, and communication interfaces:; the power
entry module: the fan; test point access holes; and a location for the
test connector. These are described in the following sections.

3.2.2.1 Circuit Assembly Slots

Circuit Assembiy Slots

\ FREG 50-60 Hr. 100 VA iMAX: o v el
: s
. T
L 3 w
[»}
/ fgm] SaniGt | fust  sev,
196 3 90t £ b A 58
W 120 {tB—F33 ]  5m 58 7
370 {0 — 2425 T3A 88 ¢
/ \ 240 (10— 204] 754 S8 =

! N\
CPU Circuit Assembly Optional Interface

Figure 3-~9. Circuit Assembly Slots

At the far left side of the rear panel are four slots into which
circuit assemblies may be installed. When installed, these circuit
assemblies plug into the connectors that form the system (IBU} bus.
One of these slots must be occupied by the CPU circuit assembly. The
other three slots are available for the Handler Interface and
communication interfaces. Blank panels have been provided to cover
any wunused slots. Once the Handler Interface or one of the
communication interfaces is installed, the signal connector on the
interface will be exposed in this area. The CPU circuit assembly has
an LED on the rear panel that illuminates to indicate that the system
is operating. For more information about the installation of circuit
assemblies, refer to OPTIONAL INTERFACE MECHANICAL INSTALLATION,
Section 7.3. For more information on the operation of the Handler
Interface, refer to HANDLER INTERFACE, Section 3.6. For more
information on the operation of the communication interfaces, refer to’
COMMUNIQATION INTERFACES, Section 3.7.
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3.2.2.2 Power Entry Module

Power Entry Moduie
Power Cord Connector Line Voitage Switch Fuse

FREG. 50-60 He. 100 \<ﬂl-
/iﬁy/ d

: I v Om] AanGE Fuss BT

1001 %a—110 | | 44 58
320 11081321 | 3A M
270 19242 73a S
240 {2la—~2as] Tia 30 -

SIISIIE

@

Figure 3-~10. Power Entry Module

To the right of the circuit assembly slots is the power entry module.
This serves three functions: allows the power cord to be connected to
the instrument, sets the nominal line voltage, and contains the power
line fuse. Before the unit is operated, the line voltage must be set
to the nominal voltage to which the instrument will be connected. 1In
addition, the appropriate fuse must be selected for the nominal line
voltage. For more information on selecting the line voltage and fuse,
refer to LINE POWER CONNECTION, Section 7.2.
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3.2.2.3 Fan

IO
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Figure 3w11. Fan

Te the right of the power entry module is the fan. The fan filter
should always be kept clean. Cleaning should be done on a regular
basis, as often as the operating environment demands. For more

information about servicing the fan filter, refer to MAINTENANCE,

Section 5.3,
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3.2.2.4 Test Point Access Holes

Test Point Acgess Holes

FREQ. B0-60 Hz/100 VA IMAX;

re
I
pacm| RANGE | FUSE 230v

T
T ’
o i
1 100 | o000 5 54 PR
379 [19E—ta2] 7im S8

274G (216 2ea| 73k S0 e |

Figure 3-12. Test Point Access Holes

Near the upper-right corner of the rear panel are three test point
access holes. As part of the calibration procedure, a test probe is
inserted into each of these holes and an internal test point is
contacted. For more information about the use of these access holes;
refer to CALIBRATION, Section 5.2. '
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3.2.2.5 Test Connector

FREQ. 50-60 #x 100 VA BAX

el

Qm] XANGE FUSEa2aev

10§ PE—TI0 j 1A 5B pED
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Test Connector

Figure 3-13. Rear Panel Test Connector

Near the lower-right corner of the rear panel is one of two possible
iocations for the test connector. The alternate location for this
connector is found on the front panel. One of these locations must be
covered by a blank panel. The Test cable éssembly attacheé to this

connector and to the handler and test head.

This connector has a high veltage socket, a coaxial socket, and
fifteen sockets for connector pins., The high voltage socket, called
the HV Output, carries the test current to the DUT. The coaxial
socket, called the the Sense Input, carries the current returned from
the DUT. The fifteen sockets carry various signals to monitor the
interlocks (Interlock 1 and Interlock 2), to initiate testing (Start),
and to indicate test results (Result). For more information on this
connector, refer to TEST CABLE ASSEMBLY, Section 7.4.
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3.3 FUNCTIONAL TEST

This section provides a functional test of the 5300. It is provided
to allow the user to quickly gain a familiarity with the operation of
the instrument. It is recommended that the user read GENERAL
DESCRIPTION, Section 1.3, before performing the procedure described in
this section.

Although this test verifies that the general operation of the
instrument is correct, it does not test the calibration of the
instrument in any way. A Flash Test is not performed, nor can it be
performed without further installation of the instrument. For a
complete verification of the calibration of the instrument, refer to
CALIBRATION, Section 5.2,

This procedure does not.attempt to be complete in terms of identifyihg
all functions and displays. Some terms are used that are not fully
explained in this section. It is intended to guide the user through
all of the normal operations that are required to prepare for a Flash
Test.

For complete information on the terms, functions, and screens used in
this section, refer to FRONT PANEL MODES, Section 3.4.

3.3.1 Introduction

Operation of the 5300 involves connecting the instrument to a source
of line power, turning the POWER switch to 1 {on), setting the test
conditions, connecting the device-under-test (DUT) to the Test cable
assembly, and initiating a test. The following procedure will guide
the user through all of these steps except for connecting the DUT and
initiating a test.

3 - 15
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3.3.2 Preparation

Before the 5300 can be used, it must be connected to a source of line
power. In addition, the fuse and nominal line voltage switch must be
checked and changed 1if incorrect. These steps are covered in
PRELIMINARY CHECKOUT, Section 7.3. The procedure described in that
section should be performed before continuing with this section.
After this preliminary checkout is completed, the POWER switch should
be pushed to return the instrument to 1 (on).

3.3.3 Initial Display

After the power~up segquence, the 20~character display indicates some
test conditions that have been stored in memory. The following
explanation assumes that the instrument is displaving the values shown
in Figure 3-14.

Reading the displayed values and the labels printed above ihem, the
following test conditions can be identified: Stress Test Voltage:,
Leakage Current, and Scak Time. The labels below the displayed wvalues
are ignored when the Stress test conditions are displayed. For more

informatieon, refer to Stress Test Screen, Section 3.4.3.1.

NOTE: The names UP, DOWN, LEFT, RIGHT, INC (increment), and
DEC (decrement) will be used for the six front-panel
pushbuttons, as shown in Figure 3-15.

TesT | [ volrTace 1 " CurRrRent 1 T SOAK TIME
P T 4 o "5t oo osne
ol 1 gy Tum Bms
' PASS P FAIL 1 1 RETEST y

Figure 3-14. Stress Test Conditions Screen
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3.3.3,.1 Enable Mode

As the access keyswitch is in the ENABLE position and the ENABLE LED
is illuminated, the Enable mode is active. In this mode, the 5300
will allow a test to be started from the Start input of the Test cable
assembly or from a basic handler. Secondly, a remote device can gain
control through the appropriate action. Finally, test conditions and
Bin Count totals may be viewed, but not changed. The following STEPs

demonstrate how to read the other test conditions.

STEP 1. Press any of the pushbuttons whose LEDs are not illuminated
and observe that there is no effect. Press the DOWN
pushbutton, whose LED is illuminated. fThe St at the left
end of the display should change to Ck. The rest of the
display will indicate the Check test conditions. An example
of this is shown in Figure 3-15. For more information,

refer to Check Test Screen, Section 3.4.3.2.

T T CURRENT  t T SGAK TIME 1
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/? ENABLE
QremoTE
\O 57
A

g i | LEFT DOWN

\\ \\
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Figure 3-15. Check Test Conditions Display
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STEP

2.

Press the DOWN pushbutton.

indicate the Nominal Capacitance and the Charge Rate.
example of this screen is shown in Figure 3-16.

information,

Screen,

The display will change to

An

For more

refer to Nominal Capacitance and Charge Rate
Section 3.4.3.3.

I"TEsT 1 VouTAGE 1 "CURRENT 1 [ SOAK TIME 1
Lo} s goeg seeee P 1 vee, sador oo, ouee Dol 17 o
o] el EHates= Slimd
i PASS 11 FAIL i1 RETEST |

Figure 3-16.

STEP 3.

STEP 4.

Nominal Capacitance and Charge Rate Screen

Press the DOWN pushbutton, The display will change to

indicate the Presence Calibration value.

Figure 3-17 is an
example of this screen.

For more information,

refer to
Presence Calibration Screen, Section 3.4.3.4.

ITesT 1 i
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Figure 3-17. Presence Calibration Screen

Press the DOWN pushbutton., The display will change to the

entry screen for the printed reports.

Figure 3-18 is an
example of this screen.

For more information,

refer to
Printer Output Screens, Section 3.4.3.5.

FTEST | T voitact 1 T cUrrent 1 [ SOAKTIME 1
R TR
1 PASS |1 FAIL 1L RETEST y

Figure 3-~18. Printed Report Entry Screen
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STEP 5.

Press the DOWN pushbutton. The display will change to
indicate the summary of Bin Count totals. In addition, the
RIGHT pushbutton will illuminate. The labels under the
display indicate that the numbers represenf the total of
passing parts, failing parts, and parts to be retested.
Figure 3-19 is an example of this. For more information,
refer to Bin Count Totals Screen, Section 3.4.3.6.
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Figure 3-19. Bin Count Totals Display
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STEP €. Press the RIGHT pushbutton. The LEFT, UP, and DOWN LEDs
sheuld illuminate and the RIGHT LED should turn off. The
display will show one of the Detail screens. Figure 3-20 is.
an example of one of these screens, the Calculated Stress
Current display. For more information, refer to Detail
Screens, Section 3.4.3.7.

' ™
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Figure 3-20. Calculated Stress Current Display

STEP 7. Press the DOWN pushbutton several times. Various Detail
screens will be displayed. Figure 3-21 is an example of the
total for the DUTs that failed the Stress test.

[ TEST | { VOLTAGE | S| CURRENT i I SOAK TIME !
Sm' -i-- b R ares  ARER 5”“ Py . H !”‘3 '“:.'
RO eSO it B el
1 PASS 1 { FAIL | | RETEST i

Figure 3-21. Stress Failure Total Screen

STEP 8. Return to the summary of Bin Count totals display by
pressing the LEFT pushbutton.

STEP 9. Press the DOWN pushbutton several times and scroll through
the various main screens of the Enable mode. Continue to
press and release the DOWN pushbutton until the Bin Count

Totals screen is displayed.
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3.3.3.2 Set Mode

Tc allow the test conditions or Bin Count totals to be changed by the
user, the Set mode must be entered. The following STEPs demonstrate
how the Set mode is entered and the values are changed. While in the
Set mode, the Start input on the Test cable assembly and on the
Handler Interface will be ignored. Remote devices are not able to
gain control when the 5300 is in the Set mode, although they are
allowed to read values.

STEP 1. Enter the Set mode by turning the access keyswitch from the
ENABLE position to the SET position. Refer to Figure 3-22
for the lccation of the access keyswitch.

STEP 2. When the system enters the Set mode, the SET LED should
illuminate. Refer to Figure 3-22 for an example of this

mode.

e
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Figure 3-22. Set Mode Display
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STEP 3. Before any other values can be changed, the Bin Count totals
must be reset to 0. Press the RIGHT pushbutton to display
one of the Detail screens. Press the UP or DOWN pushbutton
until the Reset Bin Count Totals screen is displayed.
Figure 3-~23 is an example of this screen.

MTest | I VoLTAGE 1 [ CURRENT 1 I SOAK TME 1

Feset Bin Lounts

L PASS 1 FAIL |1 RETEST |
FPigure 3-23. Reset Bin Count Totals Screen

STEP 4. Press the RIGHT pushbutton to reset the totals. Press the
DOWN pushbutton several times to observe the individual
totals that have been reset to 0.

STEP 5. Press the LEFT pushbutton to return to the Bin Count Totals
screen. Press the UP or DOWN pushbutton three times to
display the Nominal Capacitance and Charge Rate screen.
Figure 3-24 is an example of this screen.

MEsT 1 M voitage 1 I CurRent 1 [ SOAK TIME |
i 4 o - o H IR rooall s s,
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L PASS |1 FAIL 11 RETEST |
Figure 3-24. Nominal Capacitance and Charge Rate Screen
STEP €. Press the RIGHT pushbutton, The display c¢f the Charge Rate

should disappear. This leaves only the Nominal Capacitance

The LEDs
on one or both of the INC (increment) and DEC (decrement)
pushbuttons should illuminate. The INC and DEC pushbuttons
are used to change the value that is displayed.

on the display, indicating that it can be changed.
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STEP 7.

STEP 8.

Press the INC pushbutton and hold it down until the LED is
no longer illuminated. 1If the LED on this pushbutton is not
illuminated, skip this STEP.

The display should indicate the maximum Nominal Capacitance
that can be set. In addition, the LED on the INC pushbutton
should not be illuminated. Figure 3-25 is an example of
this.
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STEP 9.

STEP 10.

Figure 3-25. Setting the Nominal Capacitance

Press the DEC pushbutton once. The Nominal Capacitance

should step to the next lower value.

Notice that the LED on the INC pushbutton has illuminated,
indicating that this button will have an effect. Press the
INC pushbutton to verify that it has an effect.
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STEP 11.

Hold the DEC pushbutton down and notice the effect that it
has on the Nominal Capacitance. It should decrease in
value, slowly at first, then gquicker as the button is held
down. Eventually the lowest Nominal Capacitance value is
reached and the LED on the DEC pushbutton is no longer
illuminated. Figure 3-26 is an example of this.

T¥sT 1 T voirack v T corReNt 1 [20ax Tt |
Mom=& Sk

d 1 (258 ] t RETEST )
SELECT SET

NEEDR
.

%"’6;2

& - LEDon
O LED off

FPigure 3-26. Setting the Lowest Nominal Capacitance

STEP 12,

Press the RIGHT pushbutton tce finish setting the Nominal
Capacitance and to allow setting the Charge Rate. The
Nominal Capacitance screen should disappear and the Charge

Rate should appear, as indicated by the text in the display.
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STEP 13. Hold the DEC pushbutton down until its LED is no longer
illuminated. The display should indicate the lowest Charge

Rate available. Figure 3-27 is an example of this.

r )
f i TBLTAGE B [ GOWRERT 1 T SoAK TME 1
Fate=g Sma
' RETEST
.- SELECY SEY
@ POMER
/(;)Emm.ﬁ O 1
Oyremore odh
\. SEY '
v

@ - LED on . g’
O - LED off
Figure 3-27. Setting the Lowest Charge Rate

STEP 14. Hcld down the INC pushbutton and observe the effect it has
on the display. As with the Nominal Capacitance screen, the
value increases slowly at first, then faster. To finish
setting the Charge Rate, press the RIGHT pushbutton once.
The display will return to indicating both the Nominal
Capacitance and the Charge Rate. Notice that neither the
LED on the INC pushbutton nor on the DEC pushbutton is

illuminated. Figure 3-28 is an example of this.

£ == DT ' a
sty !’_—'VW“—E P*tieREnt 1 1 sox Teee |
Hom=0  2eF Rate= SHms
L PASS 31 Fan I RETESY l

SELECT SET

© OolJjo © '

St FAHL £k FAR, { | ERROR  INTERLOCK FowER L=
o ojo e <<>> O.x
o _OoJl______ )

Figure 3-28. Nominal Capacitance and Charge Rate Display
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STEP 15,

Press the UP pushbutton. The display should indicate the
Check test conditions. Press the UP pushbutton again. The

‘display should indicate the Stress test conditions. Notice

that neither the INC LED nor the DEC LED are illuminated,
indicating that the test conditions cannot be changed.
Figure 3-29 is an example of this.

4 ™\
FIE?’E I'_'WI W TTE50AK THE 1
"T iiiL 1ol 18ms
FAR Pt RETEST |

RESULT STATUS SELECT

PASS nsnnv rsst
. o POWER
RLOCK
/ c? erABLE 5t 81. cu FAL :nnoa rrms Lo¢H 1N
(O RemOTE SHONT O o}
T (o]
"

A

@ LED on
QO - LED off

STEP 16.

STEP 17.

§

Figure 3-29. Stress Test Conditions Display

Press the RIGHT pushbutton. Notice that the Stress Voltage
ie the only value displayed, indicating that it may be
changed. Also notice that the LEDs on the INC and DEC
pushbuttons are illuminated, indicating that the displayed
value can be increased or decreased. Change the displayed
value using the INC and DEC pushbuttons.

Change the Stress Leakage Current by pressing the RIGHT
pushbutton, followed by either of the INC and DEC
pushbuttons. Press the RIGHT pushbutton twice to return to
displaying the Stress test conditions.
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STEP 18,

STEP 19.

Exit the Stress test conditions by pressing the DOWN
pushbutton. Notice that the Check test conditions are
displayed. Figure 3-30 is an example of this screen. -

[est] M voLTage 1 T cCurrReNT 1 I™SOAK TiME 1
oy | po ot g a - e .
I A £ L s
s PASS ;| FAIL L RETEST i

Figure 3~30. Check Test Conditions Screen

Press the DOWN pushbutton twice to indicate the Presence
Calibration value. Notice that the LED on the RIGHT
pushbutton is illuminated. Pressing the RIGHT pushbutton
will enable this calibration to be performed. Figure 3-31
is an example of this display. Before the Presence
Calibration may be performed, the full installation must be
performed.

4 Y
I3l T GLTAGE 3 [ CuRmert 1 1 SoAR TiaE 1
Fressros Dal ig
1 BASH i | FALL I RETEST H

RESULT STATUS SELECT SET

PASS L READY TEST
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POWER
StFAIL ChFAL 1§ ERADR  INTERLOCK

ENAB;
- Q E
Orewote
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1EY
o) clio o ()um
SHORY ARC
o O

v

i
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Figure 3-31. Presence Calibration Display
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STEP 20.

Press the DOWN pushbutton twice to display the Bin Count
totals. Press the DOWN pushbutton again to display the
Stress test conditions. Press the DOWN pushbutton five more
Check test,

Presence Calibration,

times and notice that six screens (Stress test,
Nominal Capacitance and Charge Rate,
Printer OQutput,
the other.

Count totals screen, as shown in Figure 3-32.

and Bin Count totals) are shown, one after

The last screen shown is the summary of Bin

NG | VOLTAGE | | CURRENT | SOAK TIME |
S R S s P
i PASS | | FAIL j 1 RETEST |

Figure 3~32. Bin Count Totals Screen
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3.4,3.3 Configure Mode

The last of the three front panel modes is the Configure mode. When
in this mode, communication parameters, major calibration values, and
Maximum Voltage can be inspected and changed and the Breakdown Test
can be performed. In addition, normal testing (other than the
Breakdown Test) cannot be initiated, nor can a remote device gain
control. The following steps demonstrate how to enter the Configure
mode from the Set mode and how the values are inspected and changed.

STEP 1. While still in the Set mode ({(at the Bin Count Totals
screen), press the UP pushbutton three times to return to
the Nominal Capacitance and Charge Rate screen. Press INC
and DEC simultaneously to enter the Configure mode. Refer
to Figure 3-33.

ROTE: Pressing the INC and DEC pushbuttons in the last step
is the only instance in which pressing a pushbutton whose
LED is not illuminated has an effect.

4 =)
[ B a7 Ml =t Ml
Mom=1, 8rF Fate=s Shmd
] PASE 1 L FAL | i RETEST H
- - SELECT SET
POWER =
1
ENABLE
/gmm 0 odd
\.ssv )

Ay

- LED on
O - LED off Press both Pushbuttons

Figure 3-33. Entering the Configure Mode
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STEP

2.

The first time after power up (or Reset) that the Configure
mode is entered, the display should indicate the Instrument
Identification. Press the DOWN pushbutton once to change to

the Maximum Voltage display.

To change this value, press
the INC or DEC pushbuttons. Refer to Figure 3-34.
d h
Frmsm) o voutee 1 T CORRENT 1 T aoanvmee
Maw Yoltz = 1 &Ey
1 PASS P E FAL | L RE__Y_E_ET ]
. ‘! SELECT SEY
ENABLE STFAR, Cx FAKE, ERROR  MTERLOCK @ POWER |
/gmson O odl
\. SEY y
# - LED on g
Q - LED off
Figure 3-34. Changing the Maximum Voltage
STEP 3. Press the DOWN pushbutton to display the Stress Test Stray
Calibration screen. This calibration (and the calibrations
‘that follow) cannot be performed until the installation has
been completed. Figure 3-35 is an example of this screen.
For information on performing this and the other
calibrations, refer to CALIBRATION, Section 5.2. For
information on installing the instrument, refer to
INSTALLATION, Section 7.
FieEst | [ VOLTAGE 1 T CURRENT 1 [ SOAK TIME 1
St Stray Cal SFEFF
L PASS ] FAIL 11 RETEST |
Figure 3-~35. Stress Test Stray Calibration Screen
STEP 4.

Press the DOWN pushbutton to display the Check Test Stray
Calibration screen.
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STEP 5. Press the DOWN pushbutton to display the HYV Clamp
Calibration screen. '

STEP 6. Press the DOWN pushbutton once. The 5300 will display the
Reset Entry screen. This screen provides access to the
system resets. Figure 3-36 is an example of this screen.

Press the RIGHT pushbutton to display one of the resets.

MTesT 1 i VOLTAGE 1 ¥ CURRENT b1 soak YIME 1

son .
FIE s u§..

-, an o
- A A
37 feeal Tous Beead “ens
R . .

- e

i PASS || FAIL ] 1. RETEST ]

Figure 3-36. Reset Entrv Screen

" CAUTION
PRESSING TEE "RIGHT" PUSHBUTTON IN THE FOLLOWING STEP WILL
CAUSE A RESET TO BE PERFORMED. IF AN INSTALLATION RESET OR

A GLOBAL RESET IS PERFORMED, A NEW CALIBRATION MUST BE
PERFORMED. '

STEP 7. Press the UP or DOWN pushbutton several times to view the
available resets. The resets are activated by pressing the
RIGHT pushbutton when one is displayed. Press the LEFT
pushbutten to return to the Reset Entry Screen.

STEP 8. Press the DOWN pushbutton tec display the Handler Interface
Entry screen. This screen provides access to the individual

Handler screens. Figure 3-37 is an example of this screen.

ITEST I { VOLTAGE i | CURRENT 1 | SOAK ”ﬁME 1
L% B LI BN vo seles ser 3o B° ese oees wes
Harddler Interfacs
] PASS £ 1 FAIL 1 ¢ RETEST |

Figure 3-37. Handler Entry Screen
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STEP 9.

STEP 10.

STEP 11,

STEP 12z.

STEP 13.

If a Handler Interface is not installed, the RIGHT LED will
not be illuminated and this step should be skipped. Press
the RIGHT pushbutton to display one of the Handler screens.
Press the UP or DOWN pushbutton to scroll through each of
the Handler screens. These screens indicate which
parameters may be changed. For information regarding the
use of each parameter, refer to HANDLER INTERFACE,
Section 3.6. Press the LEFT pushbutton to return to the

Handler Entry screen.

Press the DOWN pushbutton twice to display the Serial Entry
screen and the GPIB Entry screen. These screens provide
access to the individual Serial and GPIB screens. These
individual screens can be accessed (if the appropriate

interface is installed) by pressing the RIGHT pushbutton.

Press the DOWN pushbutton to advance to the Printer Entry
screen, This screen provides access to the individual

Printer screens. Figure 3-38 is an example of this screen.

frest | [ vouraGge 1 I corrent | [ SOAK TiME |

1 PASS 1t FAIL P RETEST {

Figure 3-38. Printer Entry Screen

Press the RIGHT pushbutton to display one of the Printer
screens. Press the UP or DOWN pushbutton to scroll through
the Printer screens., For information regarding the use of
each parameter, refer to Printer Entry Screen,
Section 3.4.5.12.

Press the LEFT pushbutton to return to the Printer Entry

sCcreen.
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STEP

STEP

STEP

STEP

STEP

14,

15.

le6.

17.

18,

Press the DOWN pushbutton to display the Breakdown Test
screen, The Breakdown test cannot be performed until the
installation is complete. For information on the Breakdown

test, refer to Breakdown Test Screen, Section 3.4.5.8.

Press the DOWN pushbutton. The Instrument Identification
screen should be displayed.

Press the DOWN pushbutton several times to scroll through
the different screens.

Exit the Configure mode by pressing the LEFT pushbutton.
The display should return to the Set mode, Nominal
Capacitance and Charge Rate screen.

Exit the Set mcde by turning the access keyswitch to the
ENABLE position. The display should return to the Enable
mode, the LEDs on the RIGHT and LEFT pushbuttons should turn
off, the ENABLE LED should illuminate, and the SET LED

should turn off. This concludes the Functional Test.
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3.4 FRONT PANEL MODES

The 5300 provides three different front panel modes: Enable, Set, and
Configure. This section provides complete information about each of
these modes. In addition, a general description of the use of the
front-panel pushbuttons is given. For a gquick "tour" through these
modes, refer to FUNCTIONAL TEST, Section 3.3. It is recommended that
the procedures described in that section are perfofmed before

proceeding with the following sections.

3.4.1 General Overview

The four front-panel SELECT pushbuttons (UP, DOWN, RIGHT, and LEFT)
allow the user to select the type of information that is displayed on
the 20-character display. The user has the option of displaying the
Stress test conditions, Check test conditions, Nominal Capacitance and
Charge Rate, Presence Calibration value, Printer Output number, or Bin
Count totals (sﬁmmary and detailed) at any time. If the access
keyswitch is in the ENABLE position and the ENABLE LED is illuminated,
these are all that can be selected for display and the user is unable
to change these values from the front panel. This front panel mode is
referred to as the Enable mode as it allows a remote device to gain
control of the system and allows a test to be initiated through the
use of the START line on the Handler Interface and on the Test
connector.

If the access keyswitch is in the SET position and the SET LED is
illuminated, the user may change {from the front panel)} the values
shown in the display or perform a Presence calibration. This front

panel mode is referred to as the Set mode.

When in the Set mode, access can be gained to the third front panel
mode, the Configure mode. The Configure mode allows the user to view
and change all remaining parameters, to perform calibrations and
resets, and to perform a Breakdown Measurement.
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3.4.2 ©Using the Pushbuttons

There are six pushbuttons on the front panel. For reference within
this manual, they will be referred to by the following names: UP,
DOWN, LEFT, RIGHT, INC (increment), and DEC (decrement). Figure 3-39
illustrates the location of each ¢of these buttons.

5EsT 1 I YOLTAGE T F CLRRENT 1 30M TWE 1

FAIL 5 1 RETESY ]

! ~B RESULY STATUS SELECT
m PASE PP RtAGV TEST
o POWER
. EapE 5t 8& cn FAR snm INTERLDCK O 1y
e 2 O“"D“ sHORT A o3
S —— SNOser Q }
>

£

X
@ - LED on g LEFT DOWN \ \ DEC INC
UP RIGHT

Q - LED off

Figure 3-39. Front Panel Pushbuttons

Each pushbutton has an LED to indicate its active status. When the
LED on a particular pushbutton is not illuminated, pressing that
pushbutton will have no effect. '

The UP and DOWN pushbuttons allow the entire display to be changed
from one group of information {(called "screens" in this manual) to
ancther. For example, one can change from a display of Stress test
conditions to Check test conditions by pressing the DOWN pushbutton.
The RIGHT and LEFT pushbuttons allow selection of which individual
value is to be changed {when in the Set mode). For example, once the
Check test conditions are displayed:; pressing RIGHT allows the Check
voltage tc be changed. The INC and DEC pushbuttons change the
individual value that was selected by the RIGHT and LEFT pushbuttons.
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The RIGHT pushbutton also provides access to sub-screens. For
example, when the Printer Output'Entry screen is displéyed, pressing
the RIGHT pushbutton changes to one of the Printer Output screens.
The LEFT pushbutten is used to return from a sub-screen.

On certain screens, the RIGHT pushbutton. performs the function
displayed. . For example, when the Print Header screen is displayed,
pressing the RIGHT pushbutton instructs'the 5300 to send the header
information to the printer.

The organization of screens may be more easily understocod through the
- use of "maps" of the screen locations. For this purpose, Figure 3-40

is provided.

Figure 3-40 contains the names of the screens that are available when
in the Enable mode: Stress test conditions, Check test conditions,
Nominal Capacitance and Charge Rate, Presence Calibration, Printer
Output Entry, and Bin Count totals. These names are put in a vertical
column with the Stress test conditions at the top and following the
listed order. In this way, the relative location of the name in the
list indicates how that screen is reached. For example, Check test
conditions is below Stress test conditions, indicating that the
display can be changed from Stress test conditions to Check test
conditions by pressing the DOWN pushbutton. Similarly, the display
can be changed in the opposite direction by pressing the UP
pushbutton.

In a similar fashion, the diagram includes the effects of the RIGHT
and LEFT pushbuttons. As indicated, pressing RIGHT when the Printer
Output screen is displayed will select one of the Printer Output
screens. Diagrams of this sort have been provided in the following
sections to illustrate how the available screens in the different

modes are reached.
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3.4.3 E£nable Mode

The Enable mode allows the following: a test may be initiated through
the Test cable assembly or by a Basic handler: the user may inspect
{but not change) the test conditions: the user may send output to the
printer; the wuser may read the Bin Count totals (summary and
detailed): and a remote device may read information or gain control of
the instrument. The test conditions consist of: Stress Test Voltage,
Leakage Current, and Soak Time: Check Test Voltage, Leakage Current,
and Soak Time: and the Nominal Capacitance and Charge Rate. For
information on gaining control with a remote device, refer to Remote
Modes, Section 3.5.

Figure 3-40 is "map"” of the screens, provided to indicate the relative

"location" of each of these screens.

B

Stress Test
Check Test

Nominal Capacitance
and Charge Rate

Presence
Calibration

Print Header

Printed 4ﬁi:::Print Bin Count Totals

Report s e K
Entry T:::‘:\-Print Detailed Bin Count Totals

Output Every Nth

Bin Count Detail
Totals - * Screens

Figure 3-40. Enable Mode Screen Diagram
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3.4.3.1 BStress Test Screen

Figure 3-41 is provided as an example of the Stress test screen as
displayed on the 20~-character display. This is the first screen seen
after the power-up sequence. This screen indicates the conditions of
the Stress test.

MesT] voutace 1 [ current 1 T soak TiME 1
St 3o el 4 " "

I 3 el i oo gy o po,ep o
wr &R Lii e
{ PASS 1o FARL | RETEST i

Figure 3-41. Stress Test Screen

The Stress test screen displays the three test conditions for the
Stress test: voltage, leakage current, and soak time, as indicated by
the labels above the display. The Stress test is the first part of
the Flash Test (it begins with the Part Present Test), as shown in
Figure 3-42. During the Stress test, the DUT is charged with a
constant current {(Charge Rate) to a voltage (Stress test voltage)
typically much higher than its rated voltage. This voltage is
maintained on the DUT for the Stress test soak time, after which the
amount of current required to maintain the voltage is compared to the
Stress leakage current. 1f the Stress leakage current is exceeded,
the Flash Test ends and the part is a Stress test failure. If the
Stress leakage current is not exceeded, the DUT is discharged and the
Flash Test continues to the next stage, the Check test.

The "St" at the left end of the display indicates that this is the
Stress test screen. The test voltage shown in this example is
100 volts. The soak time is indicated as O milliseconds. The leakage
current is indicated as 1.0 microampere. The charge rate is not shown
in this display. 1Instead, it is found in the Nominal Capacitance and

Charge Rate screen.
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Fiéure 3-42. Plash Test Sequence
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3.4.3.2 Check Test Screen

Figure 3~43 is provided as an example of the Check test screen as
displayed on the 20-character display. This screen is reached by

pressing the DOWN pushbutton while viewing the Stress test screen.

I TEST | | YOLTAGE | 1 CURRENT | ! SOAKTIME |
I g I o P TN
o ity 1o Bz
1 PASS | I FAIL 1 i RETEST |

Figure 3-43. Check Test Screen

The Check test screen displays the three test conditions for the Check
test: voltage, leakage current, and soak time, as indicated by the
labels above the dis?lay. The Check test follows the same sequence as
the Stress test (as shown in Figure 3-42), using the Check test
conditions. A DUT that conducts more than the Check leakage current
at the end of the Check soak time is a Check test failure. The Check
test is performed to check if the DUT was damaged during the discha;ge
portion of the Stress test. It is performed at a lower voltage than
the Stress test to minimize the risk of damaging the DUT. Both Part
Present tests are performed at the Check test voltage.

NOTE: Setting a Check test voltage of O volts will cause
the Check test to be skipped. The Part Present test (at the
start of the Stress test) will be performed at 50 volts in
this case. ‘

The "Ck" at the left end of the display indicates that this is the
Check test screen. The test voltage in this example is 50 volts. The
soak time is indicated as 0O milliseconds. The leakage current is
indicated as 1 microampere. Since the entire charge portion of the
Check test is performed at a 50 milliampere rate, the Charge Rate
value is not used,

3 - 40
elsli Model 5300 Flash Tester 2/87



3.4,3.3 Nominal Capacitance and Charge Rate Screen

Figure 3-44 is provided as an example of the Nominal Capacitance and
Charge Rate screen as displayed on the 20~character display. This

screen is reached by pressing the DOWN pushbutton when viewing the
Check test screen.

WEST I { VOLTAGE E H CURRENT | I SOAX TIME 1
I BN " e BT P e wden ee snenr f aooqll e
" « $%°0 - . . "
Pl Mee BoTees Skmdy
t PASS i i FAIL i | RETEST [

Figure 3—-44. Nominal Capacitance and Charge Rate Screen

For this screen, the labels above and below the display are ignored.
The characters in this example indicate that the Nominal Capacitance
is 1.0 picofarad and the Charge Rate is 50 milliamperes. The Nominal
Capacitance is used by the 5300 in some of its internal calculations.
This value should be set to the available value that is nearest to the
actual nominal value of the DUT.

The Charge Rate setting determines the rate at which the 5300 will
attempt to charge and discharge the DUT during the Stress test. If
the DUT capacitance is very low (relative to internal and external
stray capacitances), the instrument may not be able to provide the
selected current to the DUT. The expected values (that takes this
limitation into account) of DUT current during the Stress and Check

tests can be read in one of the Detail screens.
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3.4.3.4 Presence Calibration Screen

Figure 3-45 is provided as an example of the Presence Calibration
screen as displayed on the 20-~character display. This screen is
reached by pressing the DOWN pushbutton when viewing the Nominal
Capacitance and Charge Rate screen.,

I TEST ¢ | YOLTAGE 1 [ CURRENT b1 soaKkTiME 1

O
i

)

i N TS DL R R
LI N oot ool U R B VRS B

L PASS ] 1 FAIL ] | RETEST ]

Figure 3-45. Presence Calibration Screen

This screen displays the Presence calibration value. The calibration
is available only from the Set mode. This calibration corrects for
the amount of capacitance between the test probes and is used by the
Part Present tests. For information on performing this calibration,

refer to Presence Calibration, Section 3.4.4.2.
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3.4.3.5 Printer Output Screens

Figure 3-46 is provided as an example of the Printed Reports Entry
screen. This screen provides access to the individual Printer Output

screens. This screen is displayed after pressing the DOWN pushbutton
when viewing the Presence Calibration screen.

;
g ey

L PASS i i FAIL || RETEST {

Test { VOLTAGE P CURRENT 1 {7S0AK TME )

Figure 3-46. Printed Reports Entry Screen

There are three types of immediate printer ocutput that can be selected
through the Printer Output screens: Header, Bin Count Totals, and
Detailed Bin Count Totals. Each of these is enabled through its own
screen. In addition, a fourth screen allows automatic output of Bin
Count totals after a selected number of tests. When in the Enable
mode, this fourth screen can be read, but not changed, These
individual screens are accessed by pressing the RIGHT pushbutton when

the Printed Reports Entry screen is displayed. The following sections
describe these screens.

NOTE: If no printer interface has been selected under the
Printer screen (Configure mode), the RIGHT LED will not be
illuminated, indicating that the individual Printer Qutput
screens are not accessible.
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3.4.3.5.1 Print.Header Screen

The Print Header screen is part of the individual Printer Output

screens. These screens are displayed by pressing the RIGHT pushbutton

when the Printed Reports Entry screen is displayed, followed by UP or

DOWN pushbuttons. Figure 3-47 is an example of this screen.

ITEsT 1 o VOITAGE ¥ I "CURRENT 1 T SGAK TIME 1

P 8 ym, * gve sl % e wer s e
ot ST s N o P T P
' PASS |1 FAIL 11 RETEST |

Figure 3-47. Print Header Screen
Once this screen is displayed, the Header is sent to the printer by

pressing the RIGHT pushbutton. Figure 3-48 is an example of the
Header.

Electiro Scientific Industries Inc.r Model S300: Version 3A

Test Test Voltadge Test Current Sozk Time Celeculated Rate
St 100V 20uA ’ Oms 50ma

Ch. 50V SuA Oms SOmA

Nominal C= 1.0n¥F Charde Rate= S0maA

Max VU= 1250V Fresence Cal= 14 - Ouirut Everw Nth= 1000
8¢ Straw Csl= 270eF Gk Stravw Cal= 470rF HV Clame Cal= 250

Figure 3-48. Header Output

The first part of the Header consists of instrument identification.
The letter and number at the end of this line indicates the revision
of the instrument.

The next part of the Header indicates the Stress and Check test

conditions. The voltage, leakage current, soak time, and calculated
BUT current are shown.

The last part of the Header indicates the Nominal Capacitance, Charge
Rate, Maximum Voltage, Stray Capacitanace calibration value, and
Presence calibration value.
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3.4.3.5.2 Print Bin Count Totals Screen

The Print Bin Count Totals screen is part of the individual Printer
Cutput screens. These screens are displayed by pressing the RIGHT
pushbutton when the Printer Output Entry screen is displayed, followed
by UP or DOWN pushbuttons. Figure 3-49 is an example of this screen.

rTEsT1 7 volTAGE 1 I CurRERT 1 I SoRK TiME

I ST S £ 0« L, LT - s
FEeanT Bin Coousto

| PASS ] i FAIL | RETEST §

Figqure 3-49. Print Bin Count Totals Screen
Once this screen is displayed, the Bin Count totals are sent to the

printer by pressing the RIGHT pushbutton. Figure 3-50 is an example
©f the Bin Count totals.

Electro Scientific Industries Inc.r Model S300, Version 34

Test Test Voltade Test Current Soalk Time Calculated Rate
st 100V 20uA Oms S0ma

Ch 0V Sufn Oms SOmA

Nominal C= 1,0nF Chargse Rate= 50mA

Max V= 1250V Fresence Cagl= 1é GQutrut Everuy Nth= 1000
St Straw Cal= 270eF Ck Btray Cal= 470rF HY Clame Cal= 250

Fasg= 449 Fagil=s 37 FRetest= -9 Total Tectsg= 495

Figure 3-50. Bin Count Totals Output

The Bin Count totals indicate the number of capacitors that have had
the following results: Pass, Fail, and Retest. The last number is the
total number of tests performed, which is egqual to the sum of the
first three numbers. The pass, fail, and retest numbers are the same
as those displayed on the Bin Count Totals screen. |

NOTE: The Bin Count totals are shown on the display with
6 digits, but are printed with up to 8 digits. If a value
of 999,999 is exceeded, the left~hand digit (on the display)
will be replaced by a ? to indicate this overflow.
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3.4.3.5.3 Print Detailed Bin Count Totals Screen

The Print Detailed Bin Count Totals screen is part of the individual
Printer Output screens. These screens are displayed by pressing the
RIGHT pushbutton when the Printer Output Entry screen is displayed,
followed by UP or DOWN pushbuttons. Figure 3-51 is an example of this
screen.

TEST] T voLtace 1 [ CURRenT 1 [ soAx TmE 1
aee, * g b T e, dee e Z .

FT%H? FRE- 2 - B IO E I E ot e

1 PASS 11 FAIL [ 1 RETEST :

Figure 3-51. Print Detailed Bin Count Totals Screen
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Once this screen is displayed, the Detailed Bin Count totals are sent

to the printer by pressing the RIGHT pushbutton.
example of the Detailed Bin Count totals.

Figure 3-52 is an

Electro Scientific Industries Inc.r Model 5300, Version 3A
Test Test Voltase Test Current Soak Tinme Calculated Rate
5t 10y 20uA Oms S0ma

Ch 30V SuA Oms S0ma
Nominal C= 1.,0nF Charde Rate= S0méA

Max U= 1250V Presence Cal= 14 Outrut Everw Nth= 1000
St Stray Cal= 270pF Ck Straw Cal= 470=F HV Llame Cal= 250
Fasg= 44446 Faile 479 Retest= 75 Totzl Testg= 000
Fagg= 4444

St Oren= 53

Ck Qren= ie

Bhort= 14

St Rame= 32

Ck Rame= 1z

St Fails= 287

Ckh Fail= iis

Arc Fresence= 13

Arc St Ups= 14

Arc Bt Soak= 7

Arc St Hown= 2

arc Ch Uess 4

Arc Ck Soahk= 2

fire Ck Down= 2

Caricel Interlochs i

Ceancel Aborti= 0

Cancel Zero Vplis= 0

Cancel ESI= Q

Refuse Interlochk= 2

Refuse Zero Volis= Q

Refuse HVY Clame= 0

Kefuse High Temp= o)

KRefuse ESD= 0

Figure 3-52.
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The detailed Bin Count totals provide a summary of test results, with

each type of failure listed separately. In the standard Bin Count

totals, the individual failures are counted either as Retest or as

Fail. Table 3-~1 describes the meaning of each of the categories.

Table 3~1. Detailed Bin Count Totals Definitions

Name

Description

Pass (Pass)v

Stress Open {Retest)
Check Open (Retest)
Short (Fail)

Stress Ramp (Fail)
Check Ramp (Fail)

Stress Fail (Fail)
Check Fail {(Fail)

Arc Presence {(Fail)
Arc Stress Up (Fail)

Arc Stress Socak (Fail)

Arc Stress Down (Fail)

Number of components that pass all
tests

DUT was open during Part Present
test at start of Stress test

DUT was open during Part Present
test at start of Check test

DUT was shorted in Part Present test
at start of Stress test

DUT did not reach the Stress voltage
within the appropriate time

DUT did not reach the Check voltage
within the appropriate time

DUT current exceeded limit (Stress
leakage current) at the end of the
Stress soak time

DUT current exceeded limit {(Check

leakage current) at the end of the
Check socak time

DUT arced during a Part Present test

DUT arced during the charge portion
of the Stress test

DUT arced during the socak portion of
the Stress test

DUT arced during the discharge
portion of the Stress test
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Table

Name

3-1. Detailed Bin Count Totals Definitions {(Continued)

Description

Arc Check Up (Fail)

Arc Check Soak (Fail)

Arc Check Down (Fail)

Cancel
_Cancel

Cancel

Cancel

Refuse

Refuse

Refuse

Refuse

Refuse

Interlock (Retest)
Abort (Retest)

Zero Volts {(Retest)

ESD (Retest)
Interlock (Retest) -
Zero Volts (Retest)

HV Clamp (Retest)

Hi Temp (Retest)

ESD {(Retest)

3

DUT arced during the charge portion
of the Check test

DUT arced during the scak portion of
the Check test

DUT arced during the discharge
portion of the Check test

The interlock opened after the test
had begun, cancelling the test

Device that initiated test
terminated it before completion

An internal error occurred, not
allowing the DUT to discharge
completely, cancelling the test
and not allowing further operation

An electrostatic discharge occurred,
cancelling the test

The interlock was open when the
START request was received,
preventing a test

There was a Zero Volts error prior
to receiving the START request,
preventing any further testing

There was a HV Clamp error prior to
receiving the START request,
preventing any further testing

The internal temperature of the
instrument was too high when the
START regquest was received,
preventing a test

Instrument was recovering from an
electrostatic discharge when the
START request was received
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3.4.3.5.4 Output Every Nth Screen

The 5300 can be set to print the Bin Count totals after a specified
number of testsd have occurred.
Every Nth,

Bin Count totals are sent to the printer.

This is referred to as the Output
where N is the number of tests that must occur before the
if 1000 is
Bin Count totals will be sent to the printer after

For example,
selected for N,

1000, 2000, 3000, etc. tests have been performed. The following
values can be set for N: 1, 2, 5, 10, 20, 50, 100, 200, 500, 1000,
2000, 5000, and 10000.

The Output Every Nth screen is part of the individual Printer Output
screens. These screens are displayed by pressing the RIGHT pushbutton
followed by UP or

Figure 3-53 is an example of this screen.

when the Printer Output Entry screen is displaved,
DOWN pushbuttons.

{TeEsT | I —voitace 1 - current 1 [7S0AK TmE
£ . -E-- . x niu ?““ . L N % -.:2 3“:!
iﬁﬁigﬁi§ R NLEE L S E&Wﬁ
L PASS 1 FAIL i1 RETEST I

Figure 3-53. Output Every Nth Screen

When in the Enable mode, the value for N can be read, but not changed.

To change the value for N, the Set mode must be used.

Figure 3~54
1000.

is an example of the output produced when N is set to

Eiectro Scientific Industries Inc.» Model 5300y Version 3A

Test Test Voltade Test Current Soabk Time Caleulated Rate
8t 100V 2008 Qms S0mA

Ch, S0V S Oms S0mh

Nominal L= 1.0nF Charde Rate= J0mA

Maux VY= 1250V Fresence Cal= 14 Outeut Every Nth= 1000

§1 Stras Cal= 270sF Ck Straw Cal= 470xF HY Clame Cal= 2%0

Fass= 01 Fail= 79 Retest= 20 Totzl Tests= 1000
Fass= 1742 Fail= 207 Hetests 31 Total Tests= 2000
Fasg= 2651 Fail= 307 Retesgti= 42 Total Tests= 2000
Fase= 3539 Fails 395 Retest= 66 Total Tests= 4000
Fass= 4444 Failw 479 Retest= 79 Total Tests= 5000

Figure 3-54.
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3.4.3.6 Bin Count Totals Screen

Figure 3-55 is provided as an example of the Bin Count Totals screen
as displayed on the 20-character display. This screen is reached by
pressing the DOWN pushbutton when viewing the Printed Reports Entry
screen. This screen also provides access to the Detail screens.

{"fesT 1 I voitage 1 [7"COrRReNT 1 [ SOAK TME 1
o s TR S PR Ty I B Ty T I B ' T
Dbt BIET 200 Gl B3
t PASS i FAIL 1 i RETEST 1

Figure 3-55.  Bin Count Totals Screen

The labels below the display indicate the condition specified by each
number. In this example, the first number indicates that 142,356
parts have passed the Stress and Check tests. The second number
indicates that 123 parts have failed the Stress test or Check test,
including parts that have ARCed or were SHORTed. The third number
indicates that 1034 parts should be RETESTed. The parts in the last
category cannot be judged good or bad as a system error occurred while
they were being tested or the parts failed the Part Present test.
Failing the Part Present test indicates that a part was open or
missing, or that there was a problem in the probes or Test cable
assembly.

The Bin Count totals are maintained until they are reset to 0. For
information on resetting these values, refer to Resetting the Bin
Count Totals, Section 3.4.4.3.

NOTE: The Bin Count totals are shown on the display with
6 digits, but are printed with up to 8 digits. If a value
of 999,999 is exceeded, the left-hand digit (on the display)
will be replaced by a ? to indicate this overflow.
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3.4.3;7 Detail Screens

The Detail screens are accessed by pressing the RIGHT pushbutton when
the Bin Count Totals screen is displaYed. These screens provide the
following information: Calculated Stress DUT Current, Calculated Check
DUT Current, Bin Count Totals Reset, and Detailed Bin Count Totals.
Each of these is

screens accessed by pressing the UP or DOWN

pushbuttons once any one of them is displayed. The following sections

describe these screens.

3.4.3.7.1 Calculated DUT Current Screens

At low DUT capacitances (relative to the stray capacitance), the 5300
The
The

result of this calculation can be seen on the Calculated Stress DUT

may not be able to provide the selected Charge Rate to the DUT.
5300 is able to calculate what the actual Charge Rate will be.

Current screen and on the Calculated Check DUT Current screen.

Figure 3-56 is an example of one of these screens.

e
e

1
()
H

I

VOLTAGE
Tera® 3 %

! { SOAK TIME

et

CURRENT 1
70 e, veden ser sweme

FAIL o RETEST

- * I.. .l.‘
I
soe® Tt EREETY

Figure 3-56.
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3.4.3.7.2 Bin Count Totals Reset Screen

Figure 3~57 is an example of the Bin Count Totals Reset screen. It
can be displayed by pressing the DOWN pushbutton when the Calculated
Check DUT Current screen is displayed. When in the Set mode, it
allows the Bin Count totals to be reset to O (by pressing the RIGHT
pushbutton). It has no function in the Enable mode.

FYEST | ¢ vOLTAGE 1 [ cuRRERT 1 {™SGAK TME 1
| PP 1 oo oLl P, PO
Pt ey Loyt
1 PASS ;o EAIL 11 RETEST i

Figure 3-57. Bin Count Totals Reset Screen

3.4.3.7.3 Detailed Bin Count Totals Screens

There is a series of screens that is reached by pressing the DOWN
pushbutton when the Bin Count Totals Reset Screen is displayed. These
screens indicate the Bin Count totals in greater detail than the
normal Bin Count Totals screen. These screens are referred to as the
Detailed Bin Count Totals.

These totals are the same as can be sent to the printer. For

information regarding the individual totals, refer to Print Detailed
Bin Count Totals Screen, Section 3.4.3.5.3.

3.4.3.7.4 Returning to Bin Count Totals Screen

To return to the Bin Count Totals screen from any of the Detail
screens, press the LEFT pushbutton.
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3.4.4 Set Mode

The Set mode differs from the Enable mode in that it allows the user
to view and change the values. It does not allow viewing or changing
the communication parameters, calibration values, or Maximum Voltage.
Remote devices connected through a communication interface are allowed
to read test conditions, but neither such remote devices nor devices
connected to the Handler Interface are allowed to initiate testing or
gain contreol while the 5300 is in the Set mode.

The Set mode is entered by turning the access keyswitch to the SET
position. Unless the 5300 is under control of a remote device
(indicated by the REMOTE LED being illuminated), the 5300 will enter
the Set mode and illuminate the SET LED.

Figure 3-58 is provided to indicate the "location" of each of these

screens relative to one another.
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There are two changes between this screen diagram and the one for the
Enable mode: Change screens have been added to the right of the Stress
Test, Check Test, and Nominal Capacitance and Charge Rate screens, and
Output Every Nth has changed to Output Number (a2 sub-menu of Printed
Reports Entry screen).

-DStr‘ess Test g Change o, Change g Change

Voltage Current Soak Time‘h]
\j
" Check Test g Change gpomem——p Change - o Change
4 Voltage Current Soak TimeQ-l
¥
Nominal Change Change

Capacitance #——# Nominal #———# Charge Rate
and Charge Rate Capacitance

Presence
Calibration

v

Print Header

Printed /P‘rint Bin Count Totals
/ c

Reports #———p

Entry {::::::Print Detailed Bin Count Totals
Output Number

Bin Count . Detail

Totals Screens

Figure 3-58. Set Mode Screen Diagram
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3.4.4.1 Changing Displayed Values

The Set mode allows the displayed values to be changed through the use
of the pushbuttons. The UP and DOWN pushbuttons are used to display
the set of values to be changed. The RIGHT and LEFT pushbuttons are
used to select the particular parameter (of the set) to be changed.
The INC and DEC pushbuttons are used to actually change the value.

Changing displayed values follows the same pattern for all screens,
except for the Presence Calibration and Bin Count Totals screens. For
information on changing the values in these screens, refer to Presence
Calibration, Section 3.4.4.2 and refer to Resetting the Bin Count
Totals, Section 3.4.4.3.

For this example, the Stress test conditions will be changed, although
the technigque applies to the other screens as well. The following
. steps describe this procedure.

NOTE: Neither test conditions nor handler parameters may be
changed wunless the Bin Count totals are all O. For
information on resetting these values, refer to Resetting
the Bin Count Totals, Section 3.4.4.3.
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STEP 1.

STEP 2.

Display the Stress Test screen by pressing the UP or DOWN

"St" the
Refer to Figure 3-59.

pushbuttons until appears at the 1eft side of

display.

Turn the access keyswitch to the SET position to enter the
Set mode. The front panel should appear as shown in Figure

3-59, although dlfferent numbers may appear in the display.

® LED on

O - LED off

STEP

( i
!?:ET"! P V&Tage 1 T CORGENT 1 T SoMCTRE 1
= ey 1A Sms
m A l.m._'ﬁ..@ﬂ.,...__x
o RESU{I STATUS SELECT
m READY TES?‘
s s amx noc FONER 1%
O ENABLE t FaL Cl FAl BYTEl L
:éﬂﬁuoﬂ. ] snom O ol}
gﬂ
Figure 3-59. Set Mode Display
Press the RIGHT pushbutton to select the Voltage for
changing. Observe that the display blanks, except for St

This indicates that this value has
Notice also that the LEDs on
the INC and DEC pushbuttons illuminate to indicate that the
Refer to Figure 3-60.

and the Veltage value.

been selected for changing.

value displayed can be changed.

[ CURRENT P [SoaK Tmar

ol Remst
SELECT SET

POWER

14%
ENABLE O
od3

REMOTE

%’H

® - LED on
O - LED off

Figure 3-60. Selecting the Test Voltage
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STEP 4.

STEP 5.

STEP 6.

Press the INC or DEC pushbutton and notice that the Voltage
changes. Hold either pushbutton down and notice that the
value continues to change, slowly at first, then faster as
the pushbutton is held down longer. Eventually, the maximum
or minimum value is reached and the value will not change
further. When maximum value is reached, the INC LED will no
longer be illuminated. When the minimum value is reached,
the DEC LED will no longer be illuminated.

Press the INC or DEC pushbuttons until the desired Voltaga
is selected.

Press the RIGHT pushbutton twice to skip the Leakage Current
setting and display the Scak Time. Refer to Figure 3-61 for
an illustration of this condition.

r "
[Riiia] TEUVOLYARE 8 T CuRRENY 1 T SOAK TIWE |
5+ M=
L L L S gmﬁﬁgmg

RESULT STATUS SELECT

PASS neE READ‘! YfST
o
POWER
SLFAK Lk FAR im MERLOCOC 1%
& ¢ O
SHORT ARC [+]
C o

@ - LED on
O - LED oft

STEP 7.

Figure 3-6l. Selecting the Soak Time

Press the INC or DEC pushbuttons to change the Scak Time.
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STEP 8. When the desired Scak Time has been selected, press the
RIGHT pushbutton once or press the LEFT pushbutton three

times to return to the Stress test screen. Refer to Figure
3-62.

L= IR, Y
ET leW lud 18ms=
[ J i_.......m...LJ
- RESULT STAYUS SELECT
. ’ FAOSS g RE(»;’V "EI\T @
StPaL gk an || ERmon mmmcu gt .Y
/? ENABLE o) oo O
Crremore SHORT R odd
\Osc'r & &) O
L
@ - LEDon
O + LED off

Figure 3-62. Stress Test Display

3 - 59
e|{s|i Model 5300 Flash Tester 2/87



3.4.4.2 Presence Calibration

Figure 3-63 is provided as an example of the Presence Calibration
screen as displayed on the 20-character display. This screen is
reached by pressing the DOWN pushbutton when viewing the Nominal
Capacitance and Charge Rate screen.

TEsT M volTAGE 1 I curreNt 1 T SoARTmE

'] i‘". ; g ™
v PO . )
I S e el o RO SR G ik

1 PASS i1 FAIL | | RETEST i

Figure 3-63. Presence Calibration Screen

This screen displays the Presence calibration value and, when in the
Set mode, allows a Presence calibration to be performed. This
calibration corrects for the amount of capacitance between the test
probes and.is used by the Part Present tests; It should be performed

when the test fixture or Check voltage are changed.

This calibration allows the instrument (during the Part Present test)
to detect an 0.8 picofarad DUT in the presence of up to about
10 picofarads of probe-to-probe capacitance. Since the calibration
value is dependent on the amount of probe-to-probe capacitance, it
should be checked any time that this capacitance could change. For
this reason, the calibration should be performed whenever the test
fixture is changed. A sample capacitor of the smallest value that

would be tested in this test fixture is required for this calibration.

If the DUT capacitance is much greater (10 picofarads or more) than
the probe~to-probe capacitance, this calibration is much less
critical. In this case, experimentation may indicate that the

calibration does not need to be performed with each test fixture
change.
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The Presence calibration consists of conducting a series of Part
Present tests at different calibration values, determining the
threshold where the probe~to-probe capacitance is no longer detected
as a DUT, and setting a somewhat higher calibration value. As the
Part Present test is performed at the Check voltage, it is essential
that this voltage is set before the Presence calibration is performed.

Increasing the calibration value above the threshold value assures
that a slight increase of probe-to-probe capacitance (or noise induced
into the 5300) will not cause false Part Present readlngs. This
increase represents the amount of DUT capacitance that must be
exceeded for the 5300 to detect its presence.

The calibration value at the threshold is a rough measure of the
probe~to-probe capacitance. At a Check voltage of 50 volts, each
count of this calibration value represents about 0.04 picofarad. At
25 volts, each count is about 0.08 picofarad. For a small DUT (a few
picofarads), the calibration value should be increased about 12 counts
at 50 volts or about 6 counts for 25 volts. For larger DUT values,
the calibration value increase can be proportionally larger. If the
increase is too small, external noise will affect the Part Present
test. If the increase is toc large, very small DUTs may not be
detected,

This calibration is performed as follows.

STEP 1. Press the POWER pushbutton to turn the 5300 to 1 (on).
Allow the instrument at least 10 minutes warm-up time before
performing the remainder of this procedure.

STEP 2. Enter the SET mode by turning the access keyswitch to the
SET position. The SET LED next to the access keyswitch
should illuminate. 1If the REMOTE LED is illuminated; a
remote device has control of the system. The remote device
must give up control before this calibration ecan proceed,
Refer to PROGRAMMING, Section 3.9.
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Before the Check Veoltage or the Nominal Capacitance can be

STEP 3.
changed, the Bin Count totals must be set to 0. Press the
DOWN pushbutton until the Bin Count Totals screen is
displayed. Refer to Figure 3-64.
[TEsT | [ VoLtage 1 [ CcURRent | T SOAK TIME 1
ml U..- bl C" m. I..- ..”l -: st |m -, L] l:
P4o000 BREISE Ul ady
1 PASS 11 FAIL 11 RETEST |
Figure 3-64. Bin Count Totals Screen
STEP 4. Press the RIGHT pushbutton to enter the Detail screens.

Press the UP or DOWN pushbutton until the Reset Bin Count

Totals screen is displayed.

Refer to Figure 3-65.

TesT | vouTAGE b ™" TCURRENT 1 [ SOAK TIME |
et R SN e B U I o s
t PASS Pl FAIL il RETEST |

Figure 3-65. Reset Bin Count Totals Screen

STEP 5. Reset the totals to 0 by pressing the RIGHT pushbutton.

Return to the Bin Count Totals screen by pressing the LEFT

pushbutten.

elsli
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STEP

STEP

STEP

6.

7.

8.

Set the Check voltage (0, 25, or 50 VDC) that will be used
Press the UP or DOWN pushbuttons until
Press the RIGHT
pushbutton once to display only the Check voltage.
the INC or DEC pushbutton to set the desired voltage.
to Figure 3-66 for an example of this screen.

in normal testing.
Ck is seen at the left of the display.
Press
Refer

ITesT 1 | VOLTAGE | | CURRENT ! [ SoAK TiME |
5“.‘ ;'" g::': i..::’ E: =E
1 PASS Il EAIL 11 RETEST I

Figure 3-66. Check Voltage Screen

Press the LEFT pushbutton followed by the DOWN pushbutton to
display the Nominal Capacitance and Charge Rate screen.
Press the RIGHT or LEFT pushbutton until only the Nominal
| Press the INC or DEC pushbutton

to set this to the nominal value of the sample capacitor.

Capacitance is displayed.

Refer to Figure 3-67 for an example of this screen.

I TEST 1 1 VOLTAGE o CURRENT I 1 SOAKTIME |
3 S 3 T T
I D R e S
L PASS [ 1 FAIL 1t RETEST |

Figure 3-67. Nominal Capacitance Screen

Press the LEFT pushbutton once to return to the Nominal
Rate the DOWN
pushbutton to the screen.
Refer to Figure 3-68 for an example of this screen.

Capacitance and Charge screen. Press

display Presence Calibration

TesT] ™ vottage 1 [T Current 1 [1"S0AK TiME
t"‘, WA GNE Beks sds i sise _ses " e, 1 g
PR IS LS L
B PASS 11 FAIL ' RETEST I

Figure 3-68. Presence Calibration Screen
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STEP 9. 1Install the test fixture (that holds and probes the DUT)
exactly as it will be used in normal testing.

STEP 10. Verify that there are no DUTs in the test fixture. Set the
test fixture probes to normal spacing, without allowing them
to contact each other.

STEP 1l. Close the test head or test fixture cover. Verify that the
INTERLOCK LED on the 5300 is no longer illuminated. Refer
to Figure 3-69 for the location of this LED.

4 Y
FYEST 1 T varAGE 1 [ GURRERT 1 [ SGAK Tt 3
Fresernce Dl 15
1 PASS 11 FML I HETEST |
RESULT STATUS. SELECT SET
PASS nee READY TEST @
OER&B{.E St FAIL Ch FAL ERROR  INTEALOCK Wwiﬁ. ih
/C‘)aswrt ] s“?m ‘?c @ O_oﬂ
~ T \ f
) bl - = L 0‘"‘““""’“""’" \ ~
® - LEDon ! \
Q- LED off RESULT LEDs INTERLOCK LED
Figure 3-69. LED Locations

STEP 12. Enable the Presence calibration by pressing the RIGHT
pushbutton. Initiate the Presence calibration by pressing
either the INC or DEC pushbutton. A Part Present test will
be performed, with the result appearing on the RESULT LEDs.

STEP 13. If the NPP (No Part Present) LED is illuminated, press the

DEC pushbutton to decrease the Presence calibration value

(and initiate another Part Present test). If the PASS LED

is illuminated, press the INC pushbutton to increase the
Presence <calibration value {and initiate another Part
Present test).
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STEP 14.

STEP 15.

STEP 16.

STEP 17.

STEP 18,

STEP 19.

Repeat the preceding step until the test result changes from
NPP to PASS or from PASS to NPP or until a calibration value
of 12 is reached and NPP is still illuminated.

If a calibration value of 12 was reached and NPP remained
illuminated, proceed to the following step.

The Presence calibration value that is now displayed is the
threshold at which the probe-to-probe capacitance is no
longer detected as a DUT. That is, if a higher calibration
value is set, very small DUTs may not be detected as being
present; if a lower calibration value is set, the probe-to-
probe capacitance will be detected as a DUT. The Presence
calibration value should be increased (by pressing the INC
pushbutton) by 12 counts for a 50 volt Check voltage or by 6
cecunts for a 25 volt Check voltage. This will provide a
small "guard band" to allow reliable detection of DUT
presence.

Place the éample capacitor in the test fixture. Close the
test head or test fixture cover. Verify that the INTERLOCK
LED on the 5300 is no longer illuminated.

Press the INC pushbutton to perform another Part Present
test. Press the DEC pushbutton to perform another Part
Present test. 1In both cases, the PASS LED should illuminate
to indicate that the presence of the part was detected. 1If
the NPP LED is illuminated, either there is poor contact to
the DUT, the DUT is open, or the calibration value is too
high.

Repeat the preceding step several times to verify that the
5300 can reliably detect the presence of the DUT.

Press the LEFT pushbutton followed by the UP or DOWN
pushbutton to leave the Presence Calibration screen. This

calibration is complete.
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3.4.4.3 Resetting the Bin Count Totals

Before test conditions or handler parameters can be changed, the Bin
Count totals must be reset to O, The following steps describe the

procedure by which this is done.

STEP 1. With the 5300 in the Set mode (access keyswitch in the SET
position and SET LED illuminated), press the DOWN pushbutton
until the Bin Count Totals screen is displayed. Refer to
Figure 3~70.

e 1 voLTAGeE | [ CURRENT 1| [ S0AK TIME |
T B A i AT T I e Lot "ty ™y ey
Dot BRI S BElohg
L PASS 1ol FAIL | L RETEST i
Figure 3-70. Bin Count Totals Screen

STEP 2. Press the RIGHT pushbutton to enter the Detail screens.
Press the UP or DOWN pushbutton until the Reset Bin Count
Totals screen is displayed. Refer to Figure 3-71.

I TEST f | VOLTAGE P CURRENT | | SOAK TIME 1
et B Deogerh s
L PASS 1L FAIL 11 RETEST i
Figure 3-71. Reset Bin Count Totals Screen
STEP 3. Reset the totals to 0 by pressing the RIGHT pushbutton.

3.4.4.4 Returning to Enable Mode

When in the Set mode, returning to the Enable mode involves turning
ENABLE ENABLE LED

illuminates {and the SET LED turns off) to indicate that the Enable
mode is active.

the access keyswitch to the position. The
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3.4.5 Configure Mode

The Configure mode allows values to be viewed and changed that were
not possible in other modes. The Instrument Identification, Maximum
Voltage, system resets, Stray and HV Clamp calibration values,
Breakdown test, and communication parameters are not accessible from
any other mode. Figure 3-72 is provided to indicate the "location" of
each of these screens relative to one another.

Instrument
Identification

Maximum
Voltage

Stress Test
Stray Calibration

Check Test

Stray Calibration

HV Clamp

Calibration

Reset Reset

Entry . Screens

Handler Handler

e amma e T Y

Interface Screens

Entry

Serial Serial

Entry Screens

GPIB @ & CPIB

Entry Screens

Printer Printer
B ——

Entry Screens

Breakdown Test
Select

Figure 3-72. Configure Mode Screen Diagram
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MOTE: The individual screens for the Handler and
communication interfaces that have not been installed will
not be accessible.

Each entry to the right of the Handler Interface, Serial, GPIB, and
Printer Entry screens contains ancther series of screens. These
individual screens (to the right of an Entry screen) are scrolled
through by pressing the UP or DOWN pushbuttons. Pressing the LEFT
pushbutton when any of these screens are displayed will return to the

appropriate Entry screen.

Information on the individual Handler Screens is found in Handler
Parameter Screens, Section 3.6.3. Information on the individual
Serial screens is found in Serial Parameter Screens, Section 3.7.2.3.
Information on the individual GPIB screens is found in GPIB Parameter
Screens, Section 3.7.1.3. Information on all of the other screens is

provided in the following sections.

Entering the Configure Mode 1is accomplished by pressing the INC and
DEC pushbuttons simultaneously when the Nominal Capacitance and Charge
Rate screen is displayed (in the Set mode). For more information,

refer to Entering the Configure Mode, Section 3.4.5.1.

Exiting the Configure Mode is accomplished by pressing the LEFT
pushbutton (several times, if necessary). The system will return to

the Nominal Capacitance and Charge Rate screen in the Set mode.
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3.4.5.1 Entering the Configure Mode

The Configure mode is entered from the Set mode. The Nominal
Capacitance and Charge Rate screen must be displayed,; then the INC and
DEC pushbuttons are pressed at the same time.

The Instrument Identification screen will be displayed the first time
that the Configure mode is entered after power up or a system reset.
On subsequent entries into the Configure mode, the last screen used in
the Configure mode will be displayed. For example, if the Configure
mode is exited while in the GPIB Entry screen, the next time the
Configure mode is entered (as long as the power has not been turned
off), the GPIB Entry screen will be displayed.

The following steps aescribe the procedure by which the Configure mode

is entered.

STEP 1. Enter the Set mode by turning the access keyswitch to the
SET position. The SET LED will illuminate to indicate that

the Set mode has been entered,

STEP 2. Select the Nominal Capacitance and Charge Rate screen by
Pressing the UP or DOWN pushbuttons until the sECcreen is

displayed. Refer to Figure 3-73.

I"FEsT 1 I voTacE 1 T CORRenT 1 T SoAkTmE 1
A RV | PIIVE e £7'1 te koo ane. wasas g e
Mol AR Bates Sfmd
P PASS i 1 FAIL 1t RETEST I

Figure 3-73. Nominal Capacitance and Charge Rate Screen
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STEP 3. Enter the Configure Mode by pressing the INC and DEC
pushbuttons at the same time, then releasing them. If this
is the first time this mode has been entered since power up,
the display should change to the Instrument Identification
screen (when the INC and DEC pushbuttons are released), as
shown in Figure 3-74. Press the UP or DOWN pushbutton

gseveral times to scroll through the Configure mode screens.

NOTE: Pressing the INC and DEC pushbutons in the previous
step is the only instance in which pressing a pushbutton
whose LED is not illuminated will have an effect.

Mom=1 | 8rF Eates SBdme
1 PASS i 1 FARL boL RETEST I
SELECT SET

POWER
S1FAL

ollo o
i
o ofjo e
SEGRT Ogﬂ
o ©
>

y

@ - LEDon
O -LED oft

Press both Pushbuttons

Figure 3-74. Entering the Configure Mode

3.4.5.2 Instrument Identification Screen

Figure 3-75 is an example of the Instrument Identification screen. It
identifies the revision level of the hardware and software. This
screen c¢an be displayed the first time that the Configure mode is
entered. It can also be displayed byrpressing the DOWN pushbutton
when the Printer Entry screen is displayed.

{TEsT I VOLTAGE P§ CURRENT 1 1 SOAKTIME 1
m:c .-u= .90:. '”:: E”“ 5 - g '-"= rt-:
0D 0 3 Bl B S fock
1 PASS 1 1 FAIL i RETEST b

Figure 3-75. Instrument Identification Screen
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3.4.5.3 Setting the Maximum Voltage

The Maximum Voltage is a voltage above which the Stress Voltage can
not be set. This allows the user to set the Maximum Voltage to a
value above which no testing should ever be required. Once this is
done, the user cannot accidentally set the Stress Voltage (in the Set

mode or remotely) to a value that exceeds this.

The Maximum Voltage is changed by pressing the INC or DEC pushbuttons
once the Maximum Voltage Screen is displavyed. This screen is
displayed by pressing the DOWN pushbutton when the Instrument
Identification screen is displayed. The Maximum Voltage can be set to
any value from 50 V to 1250 V, in 50 V .steps.

3.4.5.4 Reset Screens

There are three Resét screens that allow the system to be reset to
predetermined values. Access to these screens is made by pressing the
RIGHT pushbutton when the Reset Entry screen is displayed. Pressing
the UP or DOWN pushbutton scrolls through the individual Reset
screens. The Reset Entry screen is displayed by pressing.the DOWN
pushbutton when the High Volt Clamp Cal screen is displayed. Figure

3-76 is an example of the Reset Entry screen.

i TEST ] i VOLTAGE [/ CiﬁRENT I I SOAK ”T“EME i
?”;;- Bl "? o
1 PASS i 1 FALL [ | RETEST ]

- Figure 3-76. Reset Entry Screen

Each of the individual Reset screens allow different sets of values to
be reset. The reset is accomplished by pressing the RIGHT pushbutton
when the particular Reset screen is displayed. The following sections

describe the individual screens.
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3.4.5.4.1 Test Conditions Reset

The Test Conditions Reset screen changes the least number of values of

all the resets. Figure 3-77 is an example of the Test Conditions

Reset screen. This screen is displayed by displaying the Reset Entry

screen, pressing the RIGHT pushbutton;,

and pressing the UP or DOWN
pushbutton. Pressing the RIGHT pushbutton when this screen is
Table 3-2 lists the

No other values are changed.

displayed will perform the Test Condition Reset.

values that are set by this function.

NOTE: If the Bin Count totals have not been reset to 0
before the Test Conditions Reset screen is displayed, the
RIGHT pushbutton will not be illuminated. This indicates
that the reset cannot be performed. To allow the test
conditions to be reset, perform a Bin Count totals reset
first. For more information, refer to Resetting the Bin
Count Totals, Section 3.4.4.3.

CURRENT 1 [ SOAK TIME 1

. . sone '
el 1 o Baasedd
Poimden CANCEICE S-S 00 S S S S WS - T et R ial

1 PASS 11 FAIL b1

[TEST 1 1 VOLTAGE b

.
.
sets sodee : e
. H : .

¥igure 3-77.

Test Conditions Reset Screen

Table 3-2. Test Conditions Reset Values
Test Condition Value
Stress Voltage 100 v
Stress Leakage Current 1l ua
Stress Scak Time 0 ms
Check Voltage 50 v
Check Leakage Current 1 uwd
Check Scak Time 0 ms
Nominal C 1.0 pF
Charge Rate 50 maA
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3.4.5.4.2 1Installation Reset

The Installation Reset changes all values except for the HV Clamp
Calibration. Figure 3-78 is an example of the Installation Reset
screen. This screen is displayed by pressing the DOWN pushbutton when
| Pressing the RIGHT
pushbutton when this screen is displayed will perform the Installation

Tables 3-4,

the Test Conditions Reset screen is displayed.

Reset. Table 3-3 lists the new values that are used.

3-5, and 3~6 list the new values used for the interfaces.

I TEsT | I VOLTAGE | I ] CURRENT | [ SOAK TIME T
Wi TR BT Ml B e T b KT gk e i X
FirimimlLmT oM BRESETE
i PASS ;o FAIL 1 1 RETEST {

Figure 3-78. 1Installation Reset Screen

0" CAUTION ¢

PERFORMING THIS RESET MAY CHANGE THE STRESS AND CHECK STRAY
CALIBRATION AND PRESENCE CALIBRATION VALUES. AFTER THIS
RESET IS PERFORMED, THESE CALIBRATIONS MUST BE PERFORMED FOR
PROPER INSTRUMENT OPERATION.

Table 3-3. Installation Reset Values

3 -

Parameter Value

Stress Voltage 100 v

Stress Leakage Current 1l wa

Stress Soak Time 0 ms

Check Voltage 50 v

Check Leakage Current 1 uA

Check Scak Time 0 ms

Nominal C 1.0 pF

Charge Rate 50 mA
~Presence Calibration le

Output Every Nth Test N = Never

Bin Count Totals 0

Maximum Voltage 1250 v

St. Stray Calibration 270 pF

Ck. Stray Calibration 470 pF
Handler Interface See Table 3-4
Serial Interface See Table 3-5
GPIB Interface See Table 3~6
Printer Interface None
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NOTE:

In the following table, values in parentheses are
displayed if the other value for Type or Results is selected
after performing the reset.
selected for Type,

Table 3~4. Handler Interface Reset Yalues

Parameter Value

Type Smart

Probe Fail ¢ Unused (5)

Data Hold 9.9 s

Results Binary

Pass 10000 (10000000)
St Fail 01001 {(01000000)
Ck Fail 01010 (01000000)
Arc 01100 {(01000000)
Short 01101 (01000000)
NPP Q0110 (00100000)
Interlock 00101 (00010000)
Analog Error 00011 (00001000)

For exanple;
the Probe Fail # becomes 5.

if Basic is

3 - 74
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Table 3-5. Serial Interface Reset Values
Parameter Value
Baud 89600
Char Size 8 bits
Parity None
Stop Bits 1
Output CR+LF
XON/XOFF No
Printer No

Table 3-6. GPIB Interface Reset Values

Parameter Value
Address - Off
Input Ignore CR
Qutput None



3.4.5.4.3 Global Reset

The Global Reset performs the same function as the Installation Reset,
with the addition of setting the HV Clamp Calibration.

This value is
set to 250 when the Global Reset is performed. Figure 3-~79 is an
example of the Global Reset screen. This screen is displayed by
pressing the DOWN pushbutton when the Installation Reset screen is
displayed. Pressing the RIGHT pushbutton when this screen is
displayed will perform the Global Reset.

ITEsT ) [ VOLTAGE 1 T CURRENT 1 T SOAKTWE
FEE CLOESL BESET &%
L PASS |1 FAIL |t RETEST 1

Figure 3-79. Global Reset Screen

S CAUTION
PERFORMING THIS RESET MAY CHANGE THE HV CLAMP CALIBRATION,
STRESS AND CHECK.  STRAY CALIYIBRATION, AND PRESENCE CALIBRATION

YALUES. AFTER THIS RESET IS PERFORMED, THESE CALIBRATIONS
- MUST BE PERFORMED FOR PROPER INSTRUMENT OPERATION.

3.4.5.5 Stress Test Stray Calibration Screen

Figure 3-80 is an example of the Stress Test Stray Calibration screen.
This screen is displayed by pressing the DOWN pushbutton when the
Max Volts screen is displayed. For information regarding how and when
this calibration is performed,

Section 5.2.2.

refer to Stress and Check Stray
Calibrations,

[FEsT 1 Fvortage 1 T CURRENT 1 [ SOAK TE
I S P WPV el

ot B A o - AR IR e B
P PASS i FAlL |1 RETEST i

Figure 3-80. Stress Test Stray Calibration Screen
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3.4.5.6 Check Test Stray Calibration Screen

Figure 3-8l is an example of the Check Test Stray Calibration screen.
This screen is displayed by pressing the DOWN pushbutton when the
Stress Test Stray Calibration screen is displayed. For information
regarding how and when this calibration is performed, refer to Stress
and Check Stray Calibrations, Section 5.2.2.

I"YEST |  voLtAGE 1 [ CuRrent 1 [TSOAK TimE 1
Foie e e 5 e I TG BT
LB mTrasy s 2y EAp
i PASS Pl FAL 11 RETEST |

Figure 3-8l1. Check Test Stray Calibration Screen

3.4.5.7 HV Clamp Calibration Screen

Figure 3-82 is an example of the HV Clamp Calibration screen. This
screen is displayed by pressing the DOWN pushbutton when the Check
Test Stray Calibration screen is displayed. For information regarding
how and when this calibration is performed, refer to HV Clamp
Calibration, Section 5.2.1.

MEsT I oTAGE . 1 I curment 1 [I"SGAK TIME )
L i . e e s
KL IR 15 R - g i
L PASS [ FAIL 11 RETEST i

Figure 3-82. BV Clamp Calibration Sereen
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3.4.5.8 Breakdown Test Screen

Figure 3-83 is an example of the Breakdown Test screen. This screen
is displayed by pressing the DOWN pushbutton when the HV Clamp

Calibration screen is displayed.

ITest 1 [ vouraee 1 [ CURRent 1 ["SOAK TIME 1
I P RVOORE SURN SO ?"m cane sudee

Feen® % A R Ty 1 .

NCE M ool St IR TR M el

I PASS [ FAIL 11 RETEST \

Figure 3-83. Breakdown Test Screen

This screen provides a method for initiating the {(voltage) Breakdown
test. The Breakdown test is provided to identify the minimum voltage
at which a DUT will fail a Flash test. This test consists of a series
of Flash tests performed at increasing voltages. The first test uges
the selected Stress Voltage as the actual Stress voltage (maintained
for the Stress soak time). The Stress voltage is increased by
10 volts for the next test and for each subseguent test. The test
terminates when any of the following occurs: the LEFT pushbutton is

pressed, the Maximum Voltage is reached, or the DUT fails a test.

NOTE: The Check test can be disabled by selecting a Check
voltage of 0 volts. In this case, the Part Present test
will be performed at 50 volts.

During the Breakdown test, the display indicates the Stress voltage of
the test in progress. At the end of the Breakdown test, the display
indicates the last Stress voltage. The RESULT LEDs indicate the

result of the last test.

If the value for the Output Every Nth screen is set to 1, a one-line
result will be printed for each Breakdown test. The first test will
be preceded by the standard header that indicates test conditions.
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Figure 3-84 is an illustration of the DUT voltage during a Breakdown

test.

TIME —

Figure 3-84. Breakdown Test Sequence
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The Breakdown test is performed as follows:

STEP

STEP

STEP

1.

2-

3.

The test conditions must be set to the desired values.
Before this can be done,
to 0.

the Bin Count totals must be reset
With the access keyswitch in the SET position, press
the UP or DOWN pushbutton until the Bin Count Totals screen
is displayed. If the Configure mode displays are shown,
press the LEFT pushbutton (several times, if necessary) to
return to the Set mode. Figure 3-85 is an illustration of
the Bin Count Totals screen. If the totals are all 0, the

next two steps can be skipped.

IFesT | I CURRENT |

LT 1
LT soee ser

voLtage 1 | ["EOAK TIME )
o TR

i e CEOE T T
H 3 » ll‘-'.l- and l-- L) .. - L)
A POt S T S 1 I NP o § I N B ¥

L PASS {1 1 RETEST j

FAIL ] 1

Figure 3-85. Bin Count Totals Screen

Press the RIGHT pushbutton to access the Detail screens.

Press the UP or DOWN pushbutton until the Reset Bin Count
Totals screen is displayed. Figure 3-86 is an illustration

of this screen.

VOLTAGE [ |

CURRERT 1 [ S0AK TiME

. ,
SR Pl 1 e 37 eyt g g, sebes gevne
mw? NCHE S N S S I S 1 o e

FAIL ] |

RETEST i

Figure 3-86. Reset Bin Count Totals Screen

Press the RIGHT pushbutton to reset the totals. Press the

LEFT pushbutton to return to the Bin Count Totals screen.
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STEP 4,

STEP 5.
STEP 6.
STEP 7.

Press the DOWN pushbutton to display the Stress Test screen.
Figure 3-87 is an example of this screen.

TEST VOLTAGE CURRENT i I SOAKX TIME |
et rovomee T . TSR
-t 1 e s Gms
t PASS { 1 FAIL 1 1 RETEST H

Figure 3-87. Stress Test Screen

Set each of the conditions (voltage, and

leakage current,
soak time) by pressing the RIGHT pushbutton and INC or DEC
pushbutton. The value set for voltage will be the starting

value for the Breakdown test.

Press the RIGHT or LEFT pushbutton to return to the Stress

Test screen. Press the DOWN pushbutton to access the Check

test conditions. Set each of the conditions as desired. If

no Check test is desired, set the Check test voltage to O.

Press the LEFT pushbutton (several times, if necessary)

until the Check test screen is displayed. Figure 3-88 is an

illustration of this screen.

FFEST i I VOLTAGE [ | CURRENT i ' SQAK TIME ‘
3, gl 'S S o o "0 ese
1 ity AL R % £ 72
{ PASS I H FAIL ] 1 RETEST |

Figure 3~88. Check Test Screen
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STEP 8.

Figure 3-89.

STEP 9.

STEP 10,

Press the DOWN pushbutton to display the Nominal Capacitance
and Charge Rate screen. Figure 3-89 is an example of this
screen. If the values need to be changed, press the RIGHT
pushbutton and INC and DEC pushbutton until the desired
Press the RIGHT or LEFT pushbutton until

the Nominal Capacitance and Charge Rate screen is displaved.

values are shown.

FTEST 1 I "VOTAGE | [ CURRENT 1 [ S0aK TME 1
) R " e, £ Voo e e e B "
Mome=]  dek Hates S@ms
L PASS | FAHL Pt RETEST i

Nominal Capacitance and Charge Rate Screen

the DOWN
Calibration screen.

Press the

If the test fixture or Check voltage

pushbutton to display Presence’
has been changed since this calibration was last performed,
it may need to be performed again.

Refer to Presence
Section 3.4.4.2. ‘

Calibration,

Press the DOWN pushbutton to display the Printed Report
Entry screen. Figure 3-90 is an illustration of this

sScreen.

VOLTAGE I CURRENT I

I"TesT | { 1 SOAK TIME

] FAIL |1 RETEST i

Figure 3-90. Printed Report Entry Screen
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STEP 11.

STEP 12.

STEP 13.

STEP 14.

STEP 15.

~pushbutton to access the individual printer screens.

If the results of the Breakdown test are to be printed, a
If the results are not to be
Press the RIGHT

value of 1 must be set for N.
printed, some other value must be set.
Press

the UP or DOWN pushbutton until the Output Number screen is

displayed. Figure 3-91 is an example of this screen.
MyEst} [voitage | [ CURRENT 1 ["SOAK TIME 1
170 mebmmie, s sl B s e see b e P sl el
LHITRLT biasspy 1 k3
1 PASS | FAR 1 RETEST i

Figure 3-91. Output Number Screen

{1 to allow
printing, any other number to not allow printing) is shown.

Press INC or DEC until the desired value

Press the LEFT pushbutton toc ‘return to the Printed Report
Entry screen,

the UP twice to

Capacitance and Charge Rate screen.

Press pushbutton display the Nominal
Press the INC and DEC
pushbuttons simultaneously, then release them to enter the

Configure mode.

Press the UP or DOWN pushbutton until the Maximum Voltage

screen is displayed. Figure 3-92 is an example of this

sScreen.
1 TesT | i VOLTAGE i1 CURRENT I 1 SOAKTIME |
B e o 8o | oade e o B E o T
Pl Wi o= B e KX
1 MPASS 1 1 FAIL | | RETEST |

Figure 3-92, Maximum Voltage Screen

The maximum voltage to be used in the Breakdown test is
selected at this screen. This is done by pressing the INC
or DEC pushbutton until the voltage is displavyed.
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STEP 16.

STEP 17.

STEP 18.

Press the DOWN pushbutton five times until the Breakdown
Test screen is displayed. Figure 3-93 is an illustration of

this screen.

P TEST | i YOLTAGE i i CURRENT 1 f SOAK TIME 1
o FTRU B DU S
ot S S EUEPEE S I = ool
L____ PASS |1 FAIL | L RETEST j

Figure 3-93. Breakdown Test Screen

Install the DUT into the test head and close the cover.
Notice that the INTERLOCK LED on the 5300 turns off when the
cover is-closed. The Breakdown test is ready to begin.

Press the RIGHT pushbutton to initiate the Breakdown test,
The display should indicate the voltage that is being used
for the test in progress. This voltage starts at the
selected Stress Voltage and increases in 10 volt steps to
the

Figure 3-94.

Maximum Voltage.

An example of this is shown in

VOLTAGE i 0

ITEsT 1 I CURRENT 1 [ SOAK TiWE 1

o : oo

L - s

fod Bette gy et d a1y e W et foe, fod

EL0F Theieebnl UL PReIE G §ofenct Cee d N
et £ LRGSO PR L ans? o

L PASS | FAIL ] |

RETEST |

Figure 3-94. Breakdown Test in Progress Screen
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STEP 19.

When the test is finished, the display will indicate the
last voltage tested and a RESULT LED will indicate the test
result, If the PASS LED is illuminated, the test reached
the Maximum Voltage without a DUT failure. If the DUT
failed, the type of failure is indicated by the illuminated
RESULT LED. The voltage shown in the display is the Stress
voltage of the test that the DUT failed. If the Breakdown
test was terminated by an error or by pressing the LEFT
pushbutton,; no RESULT LED will be illuminated. Figure 3-95
is an example of a display after a DUT failed at 830 volts.

(a7 T voTage 1 [ comment f""so"'i‘i"’?'m_l
Er"arﬂmmr Test S3284
FAIL 3 L RETEST H
nzsuur STATLS SELECT

PASS w nEAu'r
o POWER
Oenans 5t sa Y uu. :m»t mzmocn i~
@ @)
Cyremore sHoRT ‘ odl
st (o]
\>

@  LED on

O . LED oft g

STEP 20.

Figure 3-95. Breakdown Test Result Display

If printer output was enabled (by setting an N=1), a header
would have been printed, followed by the test result.
Subsequent Breakdown test results would be printed without
the header. Figure 3-96 is an example of this printout

after several tests have been performed.

Electro Scientific Industries Inc.,r Model 5300, Version 3a

Test Test Vpliage Test Current Soak Time Calceulzted Rate

5t 100V 2004 Oms S0mA

Ch Qy Sua Oms S0ma

Nominal C= 1.0nfF Charde Rate= T0mA

May V= 1250y Fresence Cal= 14 Outrut Every Hihk= 1

8t Strau Cal= 270eF Ck Stray Cal= 470rF HV Clams Cal= 250

Breshdown! 1250V FPass

BFreakdown! 100V NFF

Ereakdown! 500V, aRC

Ereakdown! 830V, St Fail Figure 3-96. Breakdown Test Printout
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3.4.5.9 Handler Interface Entry Screen

Figure 3-97 is an illustration of the Handler Interface Entry screen.
It provides access to the individual Handler screens, allowing the
Handler Interface to be configured to a particular application. This

screen 1is displayed by pressing the DOWN pushbutton when the Reset
screen is displayed.

NOTE: 1If a Handler Interface is not installed or if the Bin
Count totals are not all 0, the LED on the RIGHT pushbutton
will not be illuminated, indicating that the individual
Handler screens are not accessible. For information on
resetting the Bin Count totals, refer to Resetting the Bin
Count Totals, Section 3.4.4.3,

I TEST | ] VOLTAGE i { CURRENT i I SCAK TIME 1
Pl HEE - o, por 37 see wses gee
Fartd e Interfacs
L PASS Pl FAIL B RETEST i

Figure 3-~97. Handler Interface Entry Screen

o For information regarding the individual Handler screens, refer to
: Handler Parameter Screens, Section 3.6.3.
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3.4.5.10 Serial Interface Entry Screen

Figure 3-98 is an illustration of the Serial Interface Entry screen.
It provides access to the ‘individual Serial screens, allowing the
Serial interface to be configured to a particular application. This
screen is displayed by pressing the DOWN pushbutton when the Handler
Interface Entry screen is displayed.

NOTE: If a Serial interface is not installed or if the
Serjial interface is active, the individual Serial screens
will not be accessible. The RS=-232~-C Interface 1is
considered active when DSR is high. The RS-449%9 Interface is
considered active when DM is high. '

FTesT | —voitace 1 [ current 1 T SOAK TiME 1
3::' o, s b : wes H T . i e 4 0w *e -t _eae _wes
ey S LTerdade
0 PASS 11 FAIL |1 RETEST |

Figure 3-98. Serial Interface Entry Screen

For information regarding the individual Serial screens, refer to

Serial Parameter Screens, Section 3.7.2.3.
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3.4.5.11 GPIB Interface Entry Screen

Figure 3-99 is an illustration of the GPIB Interface Entry screen. It
provides access to the individual GPIB screens, allowing the GPIB
Interface to be configured to a particular application. This screen

is displayed by pressing the DOWN pushbutton when the Serial Interface
Entry screen is displayed.

NOTE: If a GPIB Interface is not installed or if the GPIB
Interface is active (REN low indicates that the interface is
active), the individual GPIB screens will not be accessible.

I TEST | { VOLTAGE ] ] CURRENT ] I SQAK TiMe |
SR v, vofor woe, pon L7 wes, eeee ous
ik Interfacs
I PASS i H . FAIL [ RETEST |

Figure 3~99. GPIB Interface Entry Screen

For information regarding the individual GPIB screens, refer to GPIB
Parameter Screens, Section 3.7.1.2.
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3.4.5.12 Printer Entry Screen

Figure 3-100 is an illustration of the Printer Entry screen. It
provides access to the two Printer screens, which are described in the
fellowing sections. This screen is displayed by pressing the DOWN
pushbutton when the GPIB Interface screen is displaved.

NOTE: 1If no interfaces are installed or if none is selected
for use with a printer, the individual Printer screens will
not be accessible.

FTEST 1 i VOLTAGE | I CURRENT It SOAK TIME |
fotgne, 7 o, wdoe oee, gon,
Ll G O 0 S

1 PAsS o FAIL | 1 RETEST |

Figure 3-100. Printer Entry Screen

To access the individual Printer screens, press the RIGHT pushbutton

when the Printer Entry screen is displayed.
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3.4.5.12.1 Interface Select Screen

Figure 3-101 is an example of the Interface Select screen. This
screen is displayed by pressing the RIGHT pushbutton (followed by the
UP or DOWN pushbutton, if necessary) when the Printer Entry screen is
displayed.

NOTE: If no interfaces are installed or if none is selected
for use with a printer, the individual Printer screens will
not be accessible,

I TEST ] ] VOELTAGE H 1 CURRENT } I SOAK TIME |
b P R R T e gee wes F b e }
imterdars Farsl el

{ PASS I i FAIL | 1 RETEST |

Figure 3-101. Interface Select Screen

This screen provides the means to select which interface will be used
for output to the printer. Pressing the INC or DEC pushbutton scrolls
through the individual choices. Only those interfaces that are
installed and have been selected for use with a printer will be shown.

A choice of None is available to prevent all printer output.

For information regarding configuring the GPIB interface for use with
a printer, refer to Address Select Screen, Section 3.7.2.2. For
information regarding configuring the Serial jinterface for use with a
printer, refer to Interface Select Screen, Section 3.4.5,12.1. If the
Parallel Interface 4is used with a printer, the only necessary

parameter selection is Parallel at the Interface Select screen.
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3.4.5.12.2 Print Configuration Screen

Figure 3-102 is an illustration of the Print Configuration screen.
Pressing the RIGHT pushbutton when this screen is displaved will send
all configuration information to the printer. This information
includes the Header that is available from the Enable mode.

Figure 3~103 is an example of such a printout.

NOTE: If no interfaces are installed or if none is selected
for use with a printer, the individual Printer screens will
not be accessible.

7TesT | VoigaceE 1 I current 1 T SGAK TiME 1
P ime % gae eebee T I 2
Froimt Cond

- -
et -
ost Fonet £ O B B IS

i BASS P FAIL i1 RETEST i

Figure 3-102. Print Configuration Screen
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Electro Scientific Industries Inc.r» Model 5300: Version 3A

Test Test Voltage Test Current Sozk Time Calculated Rate
St 100V 20uA Oms SOma

Chk o0V Suh Oms S0ma
Nominal C= 3.0nF Charge Rate= S0maA

Maw V= 1250V Fresence Cal= 14 Butrut Every Nth= 1000
8t 8traw Cal= Z270rF Ck Straw Cal= 470sF HY Clamr Cal= 250
Handler Farameters!

Ture= Rasic Frobe Fail #= 3

Iata Hold= 50ms Results= One-of~-Nine

Fass 10000 10000000

8t Fail 01001 01000000

Ck Fail 01010 01000000

Are 01100 01000000

Short 01101 01000000

NFF _ 00110 GO100000

Interloch 00101 00010000

finalog Error 0011 00001000

Serial Farazmeters!

Baud= 9400 Char., Size= B8 bits

Farity= None Stor Bits= 1 Ouieut= CR4+LF
XON/XOFF= No Frinter= No

GFIE FParameters!
fiddreses= QOff Inrut= Idnore CR But&utz None

Frinter Interface!
Farallel

Figure 3~103. Configuration Printout

3.4.5.13 Exiting the Configure Mode

Pressing the LEFT pushbutton (several times, if necessary) will exit
the Configure mode and enter the Set mode. Turning the access
keyswitch to the ENABLE position will exit the Configure mode and
enter the Enable mode. '
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3.5 MEASUREMENT SPEED

The maximum time required for a test is dependent on the following
factors: Stress voltage, Stress soak time, Check voltage, Check soak
time, DUT capacitance, and actual Stress and Check Charge Rates. This
section provides the necessary information to calculate the maximum

test time from the values of these factors.

A Flash Test is broken down into the following sequence: Part Present
test charge, Stress test charge, Stress test soak, Stress tést
discharge, Part Present test (and Check test) charge, Check test socak,
and Check test discharge. After the test is complete, some time must
be allowed for the output of results if an output interface is used.
By adding up the time required for each of these steps, the total test
time can be calculated. Table 3-7 provides formulas to allow the time

for each step to be calculated.
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Table 3-7. Formulas for Calculating Total Test Time

Part Present test charge cC * vck/Ick
Stress test charge c * Vst/Ist
Stress test soak Set by user
Stress test discharge Same as Stress test charge
Part Present test charge Same as first Part Present

test charge

Check test socak Set by user

Check test discharge Same as Part Present test
charge

Result output 5 milliseconds for Handler

Interface; dependent on
speed of external.devices
for Serial or GPIB
Where:
is the DUT capacitance
ok is the Check test voltage

C

v

v is the Stress test voltage

I x is the actual Check test Charge Rate
I

c
st is the actual Stress test Charge Rate

The calculated values for Ick and Is can be read in the Detail

t
screens, These calculated values should be very close to the actual
DUT current. For more information, refer to Calculated DUT Current

Screens, Section 3.4.3.7.1.

The other values are set by the user in the Stress Test Conditions
screen and the Check Test Conditions screen. For more information,
refer to Stress Test Screen, Section 3.4.3.1, and Check Test Screen,
Section 3.4.3.2.
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In addition to the factors listed in Table 3-7, extra time must be
added to cover the timing uncertainty and the software overhead time.
The socak time specification indicates that the each actual scak time
could be as much as 5 milliseconds longer than selected. This will be
referred to as Timing Uncertainty. Throughout the test, time is
required to set the circuits for each step in a test. This is
referred to as Overhead Time. A value of 10 milliseconds should be
used for Overhead Time in these calculations. Combining the formulas
yields Table 3-8. '

Table 3-8. Maximum Test Time Formula

Maximum test time (in seconds)=

* * *
c*[ (3 vck/Ick) + (2 vst/lst)} + SKSt + Sch + TU 4+ OT + OH

Where:
C is the DUT capacitance (in farads)
v is the Check test veltage (in volts)

V:t is the Stress test voltage (in volts)

I.x is the actual Check test Charge Rate {in amperes)

ISt is the actual Stress test Charge Rate (in amperes)

SKst is the Stress soak time (in seconds)

SK ok is the Check socak time (in seconds)

TU is the Timing Uncertainty (0.010 seconds total)

OT is the output time (0.005 seconds for Handler Interface)

OH is the total Overhead Time (0.010 seconds)
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Table 3~9 lists the calculated maximum test time for various
combinations of DUT capacitance and Stress voltages, with output to
the Handler Interface included. If soak times greater than 0 are
used, they must be added to these values.

Table 3-9. Examples of Calculated Test Times

Stress Voltage Maximum Test Time
DUT Capacitance (volts) (milliseconds)
250 picofarad 1250 25.0
1l nanofarad 1250 25.1
10 nanofarad 1250 25.5
100 nanofarad 100 25.7
500 27.3
1250 30.3
l microfarad 50 30.0
250 38.0
500 48.0
1250 78.0
10 microfarad 50 75.0
250 155.0
500 255.,0
1250 555.0

Notes:
Stress and Check Soak Times = 0
Check Test Voltage = 50 volts
Actual Charge Rates = 50 milliamperes
Times include output to Handler Interface
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3.6 HANDLER INTERFACE

3.6.1 Capabilities

The 5300 communicates with.a Component Handler by means of the Handler
Interface. This interface provides inputs to allow the handler to
gain control of the 5300 and to initiate a test. It also provides
cutputs to send system status and test results to the handler. The
Handler Interface is installed in any of the available rear-panel

Circuit Assembly Slots.

3.6.2 Pin Assignments

There is a 36-pin connector on the Handler Interface that is used to
connect to the handler through the {user-supplied) Handler Interface
cable assembly. Figure 3-104 provides a view of this connector.
Table 3-10 provides the pin assignments for this connector. An
appropriate connector to mate with the Handler Interface connector is

an Amphenol part number 57-10360,

FREG. 50-60 Hz/20C VA (MAX) N

ey |
.

pNOm] RaNGL ¢ FUSE

"
@ el
100 | sotin ] 154 S8 pRED
’ i z i 17¢ 1RB-137 | 1.5A S pESER-
270 |98~ 142) T5A SH E
=

240 j216-254] TI4 5

VINSIE]

\
Handler Interface Connector

Figure 3-104. Handler Interface Connector
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Table 3-10. Handler Interface Connector Pin Assignments

Cable
Line
Number

WO~ N ks

Wi W WA RN RN N R R NN b bt b b o et b b ok ot
AU LRNNHOQOUODNOAVLWRNHOWOUD-IJAWN HWKNO

Connector

Pin

Number Function
1 Shield

19 Output Supply (~) (External)
2 Input Supply (+) (External)
20 Output Supply (+) (External)
3 REQUEST Input

21 START Input

4 Not Used

22 Not Used
5 ACTIVE Output

23 BUSY!l Qutput

6 BUSY2 Output

24 One~of-Nine (MSB) OQutput

7 One-of-Nine and Binary (MSB) Output

25 One-~of~«Nine and Binary Output
8 One-of-Nine and Binary Output
25 One-of-Nine and Binary Output
9 One-of-Nine and Binary (LSB) Output
27 One-of-~Nine Output

10 One-of-Nine (LSB) OQutput

28 Not Used

11 Not Used

29 Not Used

12 Not Used

30 Not Used

13 Not Used

31 Not Used

14 Not Used

32 Not Used

15 Not Used

33 Not Used

16 Not Used

34 Not Used

17 Not Used

35 Not Used

18 Not Used

36 ALIVE Qutput
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3.6.2.1 Power Connections

All of the inputs and outputs in the Handler Interface are optically
isolated tc prevent the noise present on the input lines from being
introduced into the 5300's circuitry. As indicated in the table,
cable lines 2, 3, and 4 are involved with supplying power to the

Handler Interface.

Lines 2 and 4 are used to supply an external source of‘power to the
output circuitry in the Handler Interface. The positive side of a
supply of 5 to 28 VDC must be connected to line 4, with its negative
side connected to line 2.

Line 3 is used to supply an external source of power to the input
circuitry on the Handler Interface. The positive side of a supply of
5 to 28 VDC must be connected to line 3. The negative side of this
supply is used by the handler to contrcl the inputs.

Further information about the use of these external power connections

is found in the following sections.
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3.6.2.2 Control Inputs

There are two inputs on the Handler Interface: REQUEST and START,

Both of these inputs are powered externally, through Input Supply (+).

Both inputs have similar
of the input circuitry.

- =~ HANDLER INTERFACE
+5

circuitry.

10 k.ﬂ.% %IQl1

Figure 3-105 is an illustration

8

Iy

Figure 3-105.

+
INPUT
INPUT \_53 SUPPLY
4 A

CURRENT-

LIMITING

RESISTOR

(See text)

Bandler Interface Input Circuit
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An input is in the off state when nothing is connected to it. The
input is put in the on state by connecting it to the Input Supply (~)
through a current-limiting resistor. The current~limiting resistors
are chosen for a current range of 5 to 20 milliamperes. Their value

should be the standard (5%) value closest to that calculated from the
following formula:

R = (V¥ - 5 V}/0.015 &

supply

Where:

Vsupply is the voltage supplied to Input Supply (+)

0.015 A is the desired current throught the LED

Table 3-11 lists the appropriate resisﬁor value for various supply
voltages.

Table 3=-11., Current-Limiting Resistor Values

Input ‘Resistor
Yoltage Value
{volts) (ohms)
5 or 6 None Required
10 330
12 470
15 680
24 1.2
28 1.5 k
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The REQUEST input is used by a Smart handler to request control of the
5300. Connecting this input (through a resistor) to the Input
Supply {(~) signals that the handler is requesting control. If control
is granted, the ACTIVE output line will become a low impedance to
Output Supply (-). The handler will retain control until the REQUEST

input is returned to a high impedance state. This input is not used
with a Basic handler.

The START input is used by the handler to request the 5300 to begin a
test. Connecting this line (through a resistor) to the Input
Supply (-) signals that the handler is requesting that the 5300 begin
testing. The status of the BUSY outputs (discussed in the next
section) indicate when the START signal is accepted. The START signal
must be returned to a high impedance state after the BUSY outputs
indicate that it was accepted.

NOTE: To help in ensuring the integrity of test results,
the 5300 enters an error state when a START signal is
received while a test is in progress. The test is aborted
and all outputs {(including ACTIVE, but excluding ALIVE) are
set to a high impedance (0) state. The 5300 will not
continue testing until 100 milliseconds have passed with no
START or REQUEST signals being received.
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NOTE: In normal Handler Interface operation, the handler
must sink current from the Handler Interface. .If a Basic
handler is used, the START input is the only input required.
If the Basic handler is designed to source current or to
provide a positive polarity START signal, this can be
accommodated by connecting the handler's START output to the
Handler Interface pin 2 (normally connected to the (+) side
of the Input Supply) and by grounding the START input
(through the appropriate current-limiting resistor). Figure
3-106 is an example of this case. This method can not be
used with a Smart handler.

— — HANDLER INTERFACE—-——-—-—-—I
+5 I
oka b Q-1 i
P 220 N , l 2
< AN 4 l (-—----o + gNPUT
)’ X * | START = SUPPLY
N N AN
‘3‘/’ [21 CURRENT.
|7 LIMITING
—————————————— RESISTOR
{See text)

Figure 3-106. Connecting the START Input to a Basic Handler
with Positive Polarity

3 - 102
e|s}i Model 5300 Flash Tester 2/87



3.6.2.3 Contrel Output Signals

There are two sets of outputs on the Handler Interface: Control and
Binning. The Control outputs (ALIVE, ACTIVE, BUSYl, and BUSY2)
indicate system status. The Binning outputs indicate test results.
The Binning outputs are discussed in the following section.

All outputs (including Binning outputs) have similar circuitry.
Figure 3-107 shows part of the output circuitry of the Handler
Interface, indicating how optical isolation is accomplished -and how
the input power is used.

— — HANDLER INTERFACE = o e o e e oo e e

Q1 ¥
+5 VN-10

From>______.__* ;( ﬂ-\ ¢

‘874

+
OUTPUT T3 slpely

Figure 3-107. Handler Interface Output Circuit

All outputs are in a low impedance to Output Supply {(-) when in the

active (true) state, and high impedance when in the inactive (false)
state.

The ALIVE output signals that the 5300 is powered~up and funcfioning.
As part of the power-up process, the ALIVE output is connected with
low impedance to Output Supply (-). 1If there is a system failure,
this output will switch to a high impedance state.
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The ACTIVE output is used by the 5300 to signal that the Smart handler
has been granted control of the 5300. This line is connected to
Output Supply (-) when active and is returned to high impedance to
signal that the handler no longer has control.

There are two BUSY outputs, BUSYl and BUSY2, that are used by the 5300
to signal that a test is in progress. Both become low impedance to
Output Supply (~) when the START signal is accepted by the 5300. This
signifies that the test has begun and that an additional START will
cause .a Double Start error. After such an error, all binning outputs
are set to high impedance (0). The 5300 must be given
100 milliseconds with no START signals for normal testing to resume,

When the test is completed and the START input has been returned to
high impedance, BUSYl will return to the high impedance state. This
signals that the DUT can be removed from the test head and the next
part can be put in place.

At the same time as the BUSY1l signal is changed to a high impedance
state, the binning results are sent to the outputs. Because of minor
variations in the components used on the Handler Interface, the BUSY1
and binning results may not appear on the connector at exactly the
same time. For this reason, the BUSY2 signal is provided.

About 1 or 2 milliseconds after the BUSYl and test results are sent to
the Handler Interface, BUSY2 will return to the high impedance state.
This delay ensures that the test results will be valid when BUSY2 is
at a high impedance. The test results are held on the outputs until
either the next test is completed or the Data Hold time has passed,
whichever occurs first. If the Data Hold time passes before the next
test is complete, the test result outputs change to a high impedance
state.
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The two BUSY signals provide flexibility in interfacing the 5300 to a
handler. For fastest testing, both signals should be used. When
BUSYl goes to a high impedance at the end of a test, the DUT should be
moved out of the test head and the next DUT put in place. Once BUSY2
has gone to a high impedance state, the next start should be issued
and the test results should be read. Figure 3-108 is a timing diagram
of this application with a Basic handler. Figure 3-109 is a timing
diagram of this application with a Smart handler.

BASIC HANDLER

INPUTS
Start
b |
! ; |
|
OUTPUTS o !
} i
BUSY1 ......_....i,. ; :
| f |
l f | ST
gl o i I% i
| f
| i ; [ S
| ! i i
o b o
H H 1 : ! i ;
Binning T ml =t
| i i | ] [
bl I ] ; b
| I | 1L ] bl
1 23 4 5 67 8 910
1 - instrument waiting 7 - BUSYZ2 indicates that binning
2 - Handler requests a test results are valid
3 - Test begins 8 - Data Hold time passes, binning
4 - Handler releases Start request results are cleared {no longer valid)
5 - Test complete, handler can remove DUT 9 - Handier reguests another Start
6 - Binning results have settled 10 - Next test begins

NOTE: If 9 occurs before 8, the next test begins and binning results are cleared when
the Data Hold time passes or 5 (of the new test) occurs

Figure 3-108. Basic Handler Timing For Fastest Testing
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INPUTS

Request ey

SMART HANDLER

]
Start ;
|
] | I '
Lo |
! I
OUTPUTS | 1 | :
| !
Active — | |
i | | i
i H i Y
i l
1 [
BUSY1 “——ﬁ—-:- ; ’
P { |
iR |
| |
BUSY2 ——'§L§—T L i
[ |
It E | d ] I L
I i | I
i I ! b % i Iy
¥ H i L : I i :
Binning o] P
(AT T R I N I
I I ] $ R
! SRl ; I 1 } Ao
1 23 45 6 7 89 10 1112
1 - Instrument waiting 8 - Binning resuits have settled
2 - Smart handler requests control 9 - BUSY2 indicates that binning
3 - Handler granted control results are valid
4 - Handler requests a test 10 - Data Hold time passes, binning
5 - Test begins results are cieared (no longer valid)
6 - Handler releases Start request 11 - Handler requests another Start
7 - Test complete, handler can remove DUT 12 - Next test begins

NOTE: If 11 occurs before 10, the next test begins and binning results are cleared when
the Data Hold time passes or 7 (of the new test) occurs

Figure 3-109. Smart Handler Timing For Fastest Testing
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For systems that require a simpler handshaking method, the BUSY2
signal should be used alone. When BUSY2 goes to a high impedance at
the end of a test, the DUT should be moved out of the test head, the
next DUT should be put in place, and the test results should be read.
Figure 3-110 is a timing diagram of this application with a Basic
handler. Figure 3~111 is a timing diagram of this application with a
Smart handler.

BASIC HANDLER

INPUTS
Start
Lo |
| } |
I |
OUTPUTS o !
|
! |
% } I LI TR
. i% ) | :
BUSY2 = || ;
| i I
| ] ] b
I a
inni : ! -
Binning T 1 ]
P ] | by
i P b
i bl i | i i b
1 23 4 5 6 7 89
1. Instrument waiting 7 - Data Hold time passes, binning
2 - Handler requests a test resulis are cleared (no longer valid)
3 - Test begins : 8 - Handler requests another Start
4 - Handler releases Start request 9 - Next test begins
5 - See NOTE
6 - Test complete, handier reads binning

results, removes DUT, and places a new DUT

NOTE: If 8 occurs before 7, the next test begins and binning results are cleared when
the Data Hold time passes or 5 {of the new test) occurs

Figure 3-110. Basic Handler Timing For Simple Handshaking
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SMART HANDLER
INPUTS

Request

Start

OUTPUTS

Active e
f
|
[
1

BUSY1 -—-?-4'--;- |
gl | I
i : : ! | f |
BUSY2 =l | [
bl i |
l ; % i l Smarears——
I ] !
IR |
n . 1 } ! 1 '
Binning R B
1 I I ] I
[ P (O
I L 1 | ] ! b
1 23 4% 6 7 8 g 1ol
1. Instrument waiting 8 - Test complete, handler reads binning
2 - Smart handier requests control results, removes DUT, and places a
3 - Handler granted control new DUT
4 - Handler requests a test 9 - Data Hold time passes, binning
5 - Test begins results are cleared (no longer valid)
6 - Handler releases Start request 10 - Handler requests another Start
7 - See NOTE 11 - Next test begins

NOTE: If 10 occurs before 9, the next test begins and binning results are cleared when
the Data Hold time passes or 7 {of the new test) occurs

Figure 3-111. Smart Handler Timing For Simple Handshaking
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3.6.2.3.1 Open-Loop Handlers

The flexibility of the Handler Interface also allows it to be used
with an open~loop handler. This type of handler ignores the BUSY
lines and sends START signals at regular intervals. After a
predetermined length of time (maximum test time), the handler assumes
that the test has been completed, reads the binning result, prepares
for the next test, and issues another START signal. For information
on calculating the maximum test time, refer to MEASUREMENT SPEED,
Section 3.5.

NOTE: Although the 5300 can accommodate open-loop handlers,
closed-loop systems (using the BUSY signals) are preferred
as they can provide higher performance and greater data
integrity.

Since the open-~loop handler does not verify that the test has been
completed, it may issue a START signal before a test has been
completed. The binning result read by the handler would have been
invalid, causing improper binning of the DUT,. If the handler
continues to issue START signals early, and if the instrument
continues to perform tests, all DUTs could be improperly binned.

The 5300 deals with this problem by not allowing a START before a test
has been completed. If such a START signal is received, the 5300
issues a Double Start error méssage, sets all outputs (except ALIVE)
te high impedance (all zeroes), and terminates testing. The 5300 will
not allow another test to begin until 100 milliseconds have passed
without receiving another START. If the handler is issuing START
signals more freqguently than 100 milliseconds, the 5300 will stay in
the Double Start error condition and the binning output will always be
0. If the handler is set to bin all DUTs with a test result of 0 as
Retest, the parts that were not tested (because of the Double Start
error) will be safely binned as Retest.
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A second problem can occur with open-loop handlers when a START line
failure occurs in the cable between the 5300 and the handler. 1In this
case, the 5300 never conducts another test. If the binning result was
always held until the next test, it would appear to the handler that

all DUTs has the same result as the last DUT before the START line
failed.

This problem is minimized with the Data Hold feature. This feature
allows the length of time that the binning result is held on the
binning outputs to be set by the user. After this length of time, all
binning outputs go to a high impedance state {all zeroces). If the
handler bins all DUTs with a test result of 0 as Retest, the parts'
that were not tested (because of the START line failure) will be
safely binned as Retest.

‘For infermation regarding the Data Hold feature, refer to the

following section.
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3.6.2.4 Binning Outputs

At the <completion o©of each test initiated through the Handler
Interface, the test result is output on the Handler Interface. Each
type of result (Pass, Stress Fail, Check Fail, etc.) is assigned a
particular output pattern, or bin. The results can be output in
either of two formats: One-of-Nine or Binary. The assignment of these
bins to each type of result and the choice between One-of-Nine and
Binary are made in the Handler screens in the Configure mode.

Table 3-12. Handler Interface Binning Output Pin Assignments

Cable Connector

Line Pin Output

Number Number Cne~ocf-Nine Binary

12 24 Bit 7 (MSB) Not Used
13 7 Bit 86 Bit 4 (MsB)
14 25 Bit 5 Bit 3

15 8 Bit 4 Bit 2

16 26 Bit 3 Bit 1 '
17 9 "Bit 2 Bit O (LSB
18 27 Bit 1 Not Used
19 10 Bit 0 (LSB) Not Used

There are eight output lines on the Handler Interface that are used
when the One-of-Nine mode has been selected. Table 3-12 indicates the
pin assignments for these lines. Nine different cutput patterns can
be used on these eight lines. Eight of these patterns consist of one
output line connected to Output Supply (~) (=digital 1), while the
others remain at high impedance ({(=digital 0). The ninth cutput state
consists of all outputs left at high impedance. The particular output
pattern used for each type of test result is selected in the Handler

screens of the Configure mode.
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When the Binary output mode is selected, only five of the Binning
outpﬁt lines are used to signal test results. When a test is
completed, some combination of these lines will be connected to Output
Supply (~) (= digital 1), while the others will remain at high
impedance (= digital 0). The particular output pattern used for each
type of test result is selected the Handler screen of the Configure
mode.

For further information about the individual Handler screens, refer to
Results Screen 3.6.3.4, and Binning Output Selection Screens,
Section 3.6.3.5.
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3.6.3 Handler Parameter Screens

Certain characteristics of the operation of the Handler Interface are
selected at the front panel of the 5300. The set of screens that
allow these selections are called the Handler Parameter screens.
Access to these screens is obtained when in the Configure mode by
pressing the DOWN pushbutton until the Handler Entry screen is

displayed. Figure 3-~112 is an illustration of this screen.

i VOLTAGE P CURRENT 1 [SCAK TIME 1

‘TEST!

Ed g 3 E e N T

e R B z?ffﬁ? A==

L PASS |1 FAIL | L RETEST |

Figure 3-112. BEandler Entry Screen

Pressing the RIGHT pushbutton when the Handler Entry screen is
displayed will display one of the individual H&ndier screens.
Pressing the UP or DOWN pushbutton repeatedly will scroll through all
of the Handler screens. Pressing the LEFT pushbutton will return to
the Handler Entry screen. Table 3-13 is a list of these screens and
the choices available for each. The choices are changed by pressing
the INC or DEC pushbutton (when the Bin Count totals are all 0). The

following sections describe each of these screens.

Table 3-13. Handler Screens

Screen Choices
Type Smart, Basic
Probe Fail # Never, 2 through 99
Data Hold 10 milliseconds to 9.9 seconds,
Indefinite
Results : Binary, One-of-Nine
Pass Output Code
St Leakage Qutput Code
Ck Leakage Output Code
Arc Output Code
Short Output Code
KPP Output Code
Interlock Output Code
Analog Error Qutput Code
3 -113
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3.6.3.1 Tvype Screen

The Type screen has two choices: Smart and Basic. Figure 3-113 is an

example of the Type screen.

| TEST | | VOLTAGE | B | CURRENT I | SCAK TIME ]
wages . :

-. -‘ ruu' Lo -..‘ B ] ".‘. Rl ol
O S Rk 1110 1 A

t _ Pass 11 FAIL | i RETEST |

Figure 3-113. Handler Type Screen

This selection determines what is required of the handler before it
can initiate a test. A Smart handler must first gain control of the
system before it can start a test. A Smart handler requests control
by placing a REQUEST signal on the Handler Interface connector. The
5300 signals that control has been granted by returning an ACTIVE
signal. While the Smart handler has control, no device may change
test parameters, nor may any other device initiate a test. While the
Smart handler has control, it may initiate a test by sending a START
signal to the Handler Interface.

If Basic is selected, the handler is not allowed to gain control of
the system. A test is requested by sending a START signal to the
Handler Interface. If no remote device has control {(or if the
contrelling device has permitted the handler to initiate a test), the

test will begin.

For more information regafding the Handler Interface input and output

signals, refer to the preceding sections..

3 - 114
e|s]i Model 5300 Flash Tester 2/87



3.6.3.2 Probe Fail # Screen

The Probe Fail # screen has choices from 2 to 99 plus Never.

Figure 3~114 is an example of this screen.

I TEST I i VOLTAGE I B | CURREMNT I | SOAK TIME |
it TP Y PP T 5 fon
e Bl #
L PASS i i FAIL I i RETEST I

Figure 3-114. Probe Fail # Screen

If a test head probe has failed, it may make poor contact with the
puT, This poor contact will cause the DUT to fail the Part Present
test. This would cause all parts to be binned as NPP {No Part
Present) whenever a probe fails.

After a specified number of Part Present failures the 5300 will assume
that there is a failed probe and will display a [*** Probe Fail *#*x]

error message. This number is selected as the Probe Fail #.

‘For example, if the Probe Fail # is set to 5 and a series of five DUTs
fail their Part Present tests, the 5300 will display the error message

indicating that there is a probe failure.

If Never is selected for Probe Fail #, the 5300 will continue testing,
regardless of the number of Part Present test failures.

NOTE: The 5300 makes probe failure decisions only for tests
initiated by a Basic handler.
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3.6.3.3

Data Hold Screen

The Data Hold screen has choices from 10 milliseconds to 9.9 seconds

and Intefinite.

Figure 3-115 is an example of this screen.

i TEST I i VOLTAGE | I CURRENT 1 [ SoAK TIME )

T mu u- § i - H § !::‘ T' e
i o E I W s
L PASS ] FAIL I L RETEST 1

Figure 3-115. Data Hold Screen

After a test is completed, the 5300 sends the results to the Handler
Interface. The results are held there until either of the following
occurs: the Data Hold time passes or the next test is completed
(as indicated by BUSYl returning to a high state). Setting Data Hold
to a short length of time (about one test cycle length) provides some

data integrity when used with open-loop handlers (that ignore the
BUSYl and BUSY2 signals). For more information about the use of the
5300 with such handlers, refer to Open~Loop Handlers,

Section 3.6.2.3.1.

When the 5300 is used with a closed-loop handler, Data Hold should be

set to its maximum time or Indefinite.
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3.6.3.4 Results Screen

The Results screen has two choices: Binary and One-of-Nine.

Figure 3-116 is an example of this screen.

| TEST | | YOLTAGE | | CURRENT | I SOAK TiME 1
P e, wooe s s wdes oone 300 T P
SR I I e o Py

i PASS ! ] FA& | 1 RETEST i

Figure 3-116. Results Screen

The Results screen selects the format in which the binning result will
be output on the Handler Interface. In the Binary mode, five output
lines are used. Other handler screens allow a five-bit binary number
to be selected for each output condition. This output format may be
preferred when a computer will be reading the binning result and

controlling the binning hardware.

In the One-of-Nine mode, eight output lines are used. Other handler
screens allow one particular oufput line (or none) to be selected for
each output condition. The eight output lines allow eight different
output states, each consisting of one output with low impedance to
Output Supply (-) (=digital 1) and the other outputs at high impedance
(=digital 0). The ninth output state consists of all outputs at high
impedance. .This output format provides eagy decoding of the results.
For example, soclenoids that perform the binning functions could be

driven directly.
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3.6.3.5 Binning Output Selection Screens

The remaining Handler screens allow selection of the binning output
codes for each type of test result. This allows the Binning outputs
to be configured in a manner that is most convenient for the handler.

There are two output codes for each binning result. One is in the
Binary format, the other is in the One~of~Nine format. The selection
at the Results screen determines which format will be used and which
format will be displayed at each Binning Output Selection screen. The
binning output selections for the format not displayed are still held
in the 5300's memory. Changing the selection at the Results screen
will allow them to be displaved.

When in the Binary format, each Binning Outpﬁt Selection screen will
display a five-~digit binary number {(each digit is either 0 or 1)} next
to the result. Pressing the INC or DEC pushbutton will increase or
decrease the value of the binary number. The binary number represents
the state of the Binning outputs when that particular test result has
occurred. A O indicates that the output will be at high impedance: a
l indicates that the output will be at low impedance to Outﬁut
Supply (~). For example, refer to Figure 3-117 as a possible Binning
Output Selection screen.

I"TEST 1 I voltace } T™CURRENT 1 [ SOAK TIME |
%% o G P )
e R RN
1 PASS | FAIL ' RETEST !

Figure 3~117. Binning Output Selection Screen

In this example, the output for parts that pass is shown. The number
shown consists of five digits, indicating that Binary is the selection
at the Results screen. The digits of the number (10000) indicate that
if a DUT passes a test, the Binning outputs will be set with one
output (cable line 13) at low impedance and the other outputs (cable
lines 14 through 17) at high impedance.
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The following is an example of changing the code used to indicate

Pass.

STEP

STEP

STEP

STEP

ROTE: Before attempting to change the information shown in
a handler screen, the Bin Count totals must be set to O.
For more information on setting these totals to 0, refer to
Resetting the Bin Count Totals, Section 3.4.4.3.

l. With the instrument in the Configure mode, press the UP or
DOWN pushbutton until the Handler Entry screen is displayed,
as shown in Figure 3-118. For information on entering the
Configure mode, refer to Entering the Configure Mode,
Section 3.4.5.1.

P TEST ) [ VOLTAGE 1 [ CURRENT 1 T SoAk TME

[ SO B SOV SV SO S

B 1 B B I A I e o = T

{ PASS || FAIL 1 1 RETEST I
Figure 3-118. Bandler Entry Screen

2. Press the RIGHT pushbutton to display a Handler screen.
Press the UP or DOWN pushbutton until the St Fail screen is
displayed. Figure 3-119 is an example of this screen.

ITesT | I votTage 1 T CURRENT 1 T SOAK TIME 1

S ede BT s s o

0 S I HELER L R

| PASS ] FAIL 11 RETEST |
Pigure 3-119. St Fail Screen

3. Press the INC or DEC pushbutton. Notice that the number at
the right of the display changes with each press. Continue
to press the pushbuttons until the desired number is
displayed.

4. Return to the Handler Entry screen by pressing the LEFT
pushbutton.
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Each Binning Output Selection corresponds to one or more Detailed
Bins. Table 3-14 lists all of the Binning Output Selection screens
and the Detailed Bins they include. For example, an Arc output is
used for parts that are included in Arc Presence, Arc Stress Up, Arc
Stress Down, Arc Check Up, Arc Check Soak, and Arc Check Down. For
more information on the Detailed Bins, refer to Print Detailed Bin
Count Totals Screen, Section 3.4.3.5.3.

ROTE: The Error output (shown in the following Table)} does
not have a screen, nor is it programmable; it will always
have an output code of 0 (all outputs high impedance)}.

" Table 3-14. Binning Output Selections

Selection Detailed Bins Included

Pass Pass

Stress Fail Stress Leakage, Stress Ramp
Check Fail Check Leakage, Check Ramp
Arc Arc Presence, Arc Stress Up,

Arc Stress Soak,

Arc Stress Down, Arc Check Up,
Arc Check Soak, and

Arc Check Down

Short Short

NPP ‘Stress Open, Check Open

Interlock Cancel Interlock, Refuse
Interlock

Analog Error Cancel Zero Volts, Cancel ESD,

Refuse Zero Volts,

Refuse HV Clamp,

Refuse High Temp, Refuse ESD
Error (See NOTE) Cancel Abort, Instrument

Failure
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3.6.3.5.1 Suggestions for Selecting Output Codes

The 5300 allows complete control of the output codes used for test
results, This section is intended tec provide suggestions to assist in

selecting the appropriate codes for an application.

The different outputs can be grouped into the following four logical
groups: Pass (Pass), Fail (Stress Fail, Check Fail, Arc, Short),
Retest (NPP), and Error (Interlock, Analog Error, Error). Typically,
the Passing parts will be binned as Good, the Failed parts will be
binned as Bad, and the Retest and Error parts will be binned as
Retest. To simplify the binning process, it may be useful to select

the output codes such that these groups are readily apparent.

When the Data Hold time has passed after the end of a test, all
Handler Interface outputs become O0s (high impedance). It  is
recommended that this code be reserved for parts that will be
retested.

3.6,3.5.1.1 One-of~Nine Binning Format

The One-of-Nine binning format (selected at the Results screen) allows
a different output line to be used for each test result. This format
would typically be used when the outputs are driving the binning
equipment directly. For example, solenoids could be driven from the
outputs, with no extra circuitry ({other than’thé power supply)
reguired.

If the One-of-Nine output is selected, a simple approach would involve
selecting 00000000 for the Retest and Error codes, 01000000 for the
Fail codes, and 10000000 for the Pass code. This would require only
two binning wires, the two most significant bits. -Table 3-15 suggests
the assignment of these codes for this simple arrangement and a more
detailed reporting.
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Table 3-15. Suggested One-of-Nine Codes

Result Result Simple Detailed
Condition Type Code Code

Pass Pass 10000000 10000000
St Fail Fail 01000000 01000000
Ck Fail Fail 01000000 01000000
Arc Fail 01000000 01000000
Short Fail 01000000 01000000
NPP Retest 00000000 00100000
Interlock External Error 00000000 00010000
Analog Error Internal Error 00000000 00001000

Using the detailed codes of Table 3-15, the upper 5 lines are required
- for binning. The eighth bit set indicates that the part passed, the
seventh bit set indicates that the part failed, the sixth bit set
indicates that either the part was open or there was a probing
problem, the fifth bit set indicates that there was an internal error
in the 5300, and the fourth bit set indicates that there was an error
outside of the 5300. For simpler binning, the eighth and seventh
lines could be used for Pass and Fail, with Retest binning used when

these two lines are Os.
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3.6.3.5.1.2 Binary Binning Format

The Binary binning format (selected at the Results screen) allows.
multiple output lines to be used to signal each result. Using this
format can compress the output data on fewer lines. This format would
typically be used when the results will be read by a computer that

will control the binning equipment.

When Binary output is selected, the upper two bits can be used to
indicate Pass/Fail/Retest status. The highest bit can be 1 for Pass,
O for Fail and Retest (and all Errors). The second highest bit
separates Fail (1) from Retest and all Errors {(0). In cases where an
NPP or Error occurred, the third highest bit separates External (and
NPP) Errors (1) from Internal Errors (0). The lowest two bits
identify the particular type of Fail or Error. This can be
accomplished using the settings of Table 3~16.

Table 3-16. Suggested Binary Codes

Result Result

Condition Type Code

Pass Pass 10000
St Pail Fail 01001
Ck Fail Fail 01010
Arc Fail 0l100
Short Fail 01101
NPP Retest 00110
Interlock External Error 00101
Analog Error Internal Error QG011

The selections of Table 3-16 allow the upper two bits to determine the
Pass/Fail/Retest binning status of the part, while the lower bits
allow the exact test result to be read.

3 - 123
e|s|i Model 5300 Flash Tester 2/87



3.7 COMMUNICATION INTERFACES

There are two communication interfaces available for the 5300: GPIB
and RS8-232C. The following sections describe the characteristics of
each interface. Refer to PROGRAMMING, Section 3.8, for information

about the commands that are common to both interfaces.

3.7.1 GPIB (General Purpose Interface Bus)

The GPIB interface follows the IEEE Standard 488-1978 for Programmable
Instrumentation. This section provides a general description of the
GPIB bus signal lines and provides information on the selection
screens used to select GPIB message terminators and the 5300 device
address. For detailed information regarding other GPIB requirments
refer to the ANSI/IEEE Standard 488-1978 titled, "IEEE Standard

Digital Interface for Programmable Instrumentation."

3.7.1.1 GPIB General Description

The 5300 GPIR interféce is designed to communicate through a parallel
port, as defined by the IEEE-488 Interface Specification. This allows
the exchange of commands and responses between the controlling device
and the 5300. When installed in the 5300, the IEEE-488 Interface
allows a remote device (typically a computer} toc have complete control
of the 5300. The computer can set the test conditions, initiate
tests, and request and receive test results. For infromation on the
commands used to control the 5300, refer to PROGRAMMING, Section 3.8.

The GPIB interface communicates through a set of 16 signal lines that
can be separated functionally into three dedicated groups:

An eight-bit bidirectional data bus
Three data transfer (handshake) lines -- DAV, NRFD, and NDAC
Five general management lines -- ATN, EOI, IFC, REN, and SRQ
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Information is transferred along the bus in bit-parallel, byte~serial
fashion by an asychronous handshake. Data transfer (handshake)
signals (DAV, NRFD, and NDAC) requlate the transfer of each byte of
data between devices. The five general management lines perform such
tasks as designate device function, initialize the bus devices,
signal interrupts, identify end of data string, and enable or

disable remote only operation of devices.

Devices connected to the bus are classified by the functions they
perform. A device can provide many functions defined by a function
code. The three basic functions of a device are defined as a talker,
a listener, a controller, or it can alternate between any two or three
functions. A talker transmits data: there can be only one talker at a
time to avoid confusion in message and data transfer. A listener can
only receive data; there can be more than one listener at a time. A
controller designates which devices are to talk or listen and
exercises other bus management functions: there can be only cone
controller at a time. Most devices today are designated as slaves
rather than by talkers and listeners. Slave devices usually have the

capability to do talk and listen.

The 5300 is only capable of being a basic talker or a basic listener
(Slave). The way the controller designates what function each slave
performs is by addressing the slave and issuing an interface message.
Interface messages are covered in the IEEE Standard 488-1978
specifications. The 5300's address is programmed through the address

select screen. The address can be set from ¢ to 30.
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3.7.1.2 8ignal Lines

The 16 lines of the GPIB are subdivided by function into three
separate buses: an eight-line data bus, a three-line transfer

(handshake) bus, and a five-line management bus (see FPigure 3-120).

The data bus (signal lines DIO 1 through DIO 8) conveys data or
device~dependent messages. DIO 1 represents the least significant bit
in the transmitted byte; DIO 8 represents the most significant bit.
One eight-bit word can be transmitted bi-directionally in byte-serial,
bit-parallel fashion. The data lines are considered active when their

signal level is LOW.

AN A A
-
CONTROLLER
ABLE TO TALK, LISTEN,
AND CONTROL
GENERAL INTERFACE
MANAGEMENT BUS
% SIGNAL LINES
ES! MODEL 5300 1
ABLE TO TALK. AND LISTEN
{SLAVE)
DATABYTE
TRANSFER BUS
3 SIGNAL LINES ’
»
SMART HANDLER
ABLE TO TALK. AND LISTEN
[StAVE]
1. bataBus
B SIGNAL LINES
$
ES! MODEL 295
ABLE TO TALK.  AND LISTEN
{SLAVE}
. DIO
H:|
DAV
NRFD
NDAC
FC
ATN
SRQ
REN
EQI

Figure 3-120. GPIB Signal Lines and Device Functions
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The transfer bus performs a three~wire handshake process that is
executed between the talker and all designated listeners each time a
byte is transferred over the data bus. Figure 3-121 illustrates a
typical handshake sequence. This handshake process assures that new
data is not placed on the data bus faster than the slowest listener

can receive it, The three handshake functions are:

NRFD (Not Ready For Data) -- This signal line is LOW until all
addressed listeners are ready to receive the next data byte. When
all addressed listeners are ready, they release the NRFD line, the
NRFD signal goes HIGH, allowing the talker to place the next byte
on the data line.

DAV (Data Valid) ~- The DAV signal line is set LOW by the talker a
short time after placing a valid byte on the data lines. This
signal tells each listener to capture the byte presently on the
data lines. DAV can not be set LOW until the NRFD signal goes
HIGH.

NDAC (Not Data Accepted) =-- The NDAC signal line is set LOW by
each addressed listener until they all have captured the byte
currently on the data lines. When all listeners have captured the
data byte, the NDAC signal goes HIGH. With the NDAC signal HIGH,
the talker is able to remove the byte from the data lines, and at
that point set the DAV line HIGH until the handshake cycle is
repeated. :

ATN
(CONTROLLER)—I

DAV
{TALKER)

RFD

{LISTENER)
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4
£
¥
3
1
1
1
]
i
H
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fALK ADDRESS FIRST DATA BYTE
INTERFACE MSG DEVICE DEPENDENT MSG

NOTE: Data Lines Are Active When Low

Figure 3-121. A Typical Handshake Cycle
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The group of signal lines used to control the orderly flow of informa-
tion across the GPIB is called the management bus. These signal lines
perform such tasks as designate device functions, initialize the bus
devices, signal interrupts, identify end of data string, and enable of
disable remote only operation of devices. The five management bus
signals are:

ATN (Attention) and EOI (End Identify) or -- Commands associated
with these lines specify how the next data transfer on the bus is
to be interpreted. See Table 3~-17. :

Table 3-17. ATN and EOX Definition

ATN EOI DATA LINE DEFINITION

Allows exchange of device-dependant messages from active
talker or contreller to active listener.

o 1 Active controller can send interface messages (universal
' commands, addressed commands, etc.). The codes
corresponding to these messages are defined in Appendix

E of the IEEE-488 standard.

1 0 Indicates the next eight bits are the last bits of a
message.
1 1 Initiates parallel poll. This function is disabled in

the 5300 upon initialization.

IFC (Interface Clear) -- This signal is set LOW by the system
controller to initialize the interface functions of all devices
connected to the data bus, i.e., set them to an inactive state,
then return contrel to the system controller. If the 5300 is in
the middle of a data transfer, it will clear the bus and then
clear the buffered portions of the message.

SRQ {Service Request) —-- This signal line is set LOW by a device
connected to the data bus to reguest service from the system
controller. The controller conducts a poll to determine which
device activated the interrupt. The controcller can take the
appropriate action by branching to an interrupt service routine.

REN (Remote Enable)} -~ This signal line is set LOW by the system
centroller to place the 5300 in the GPIB meode. On the 5300 there
is one section of the software dedicated to the GPIB. (This
section acts as per the RL2 function [Remote/Local], immediately
entering remote mode when asked.)
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3.7.1.3 GPIB Interface Function Codes

The interface function codes are part of the IEEE Standard 488-1978.
These codes define an instrument's ability to support various
interface functions. There are 12 interface functions (some with as
many as 28 subsets identified by a numeric value after the code)
supported by, and included in, the interface standard. Table 3-17
identifies the functions supported by the 5300 by listing the 12
function codes and 5300 capabilities defined by the subset number.

Table 3-18. Model 5300 Interface Function Codes and Capabilities

CODE INTERFACE FUNCTION

SH1 Source Handshake capability
AHl  Acceptor Handshake capability

T6 Basic Talker, serial poll, unaddressed as Listener when
it receives MTA (My Talk Address)

TEQ No Extended Talk capability

L4 Basic Listener, unaddressed as talker when it receives MLA
(My Listen Address) '

LEO No Extended Talk capability

SR1 Service Request capability - 5300 capable of regquesting
service from controller by setting SRQ.

RL2 Remote/Local capability
PP1 Parallel ©Poll capability - Disabled in 5300 on
initialization. Status bit 7 has been set for a parallel

poll service routine.

DCl Device Clear capability - Clears data lines, parser, and
insures the 5300 is ready to accept an input message.

DT1 Device Trigger capability ~ 5300 can have its operation
started by another device or Group Execute Trigger command
{same as T Trigger command). See Section 3.8.3.

co No Controller capability
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3.7.1.4 Serial Poll Status Byte

During Service Reguest, when a serial poll routine is initiated, the
5300 will return a status byte indicating its current status and gives
an indication if it asserted the SRQ line. There are four bits
defined in the status byte returned from a GPIB serial poll. See
Table 3-~18.

Table 3-19. Serial Poll Status Byte befinition

MSB LSB
8 7 6 5 4 3 2 l 1
M I X O Q X X X

M -~ When true (1) 5300 is in Remote
Mode and GPIB has control (Master
1). _

I - When true (1)} 5300 asserted S8RQ
line

0 - When true (1)  Parser finished,

~output {reply) ready

Q ~ When True (1) Data logging gueue
has at least N test results (N is
set by Buffer parameter see Section
3.8.6)

x - Not defined, set low

When M, O, or Q switch from false to true, I is set and a service
reguest is issued (SRQ}. The excaption'ocqurs when the 5300 is
allowed to switch to GPIB control {Master 1) when 5300 is IDLE. This
situation only occurs when the 5300 is in Enable Mode and is at IDLE

state when GPIB requests control (Master 1).

When M, O, and Q are all false, I is forced false.
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3.7.1.5 GPIB Message Terminators

The 5300 accepts many combinations of input and output terminators
using the ASCII characters CR, LF, and the EOI bus management line to
indicate the end of a data I/0 message. Seven different input
terminators are accepted by the 5300. These combinations are listed
in' Table 3-19. The different combinations are accepted by selecting
either the CR or Ignore CR parameter from the GPIB Input Terminator
screens (see Section 3.7.2.3). The ASCII character LF (line feed) is

always accepted as an input terminator.

Table 3-20. GPIB Input Terminator Combinations and Parameter Setting

TERMINATOR INPUT PARAMETER
COMBINATION TERMINATOR SELECTICN
EQI Ignore CR or CR

EOI on CR Ignore CR or CR

ECI on LF Ignore CR or CR

LF. _ Ignore CR or CR

CR : CR

CR + LF Ignore CR

CR + EOI on LF Ignore CR
Four different output terminator combinations can be selected from the

GPIB Output Terminator screens (Refer to Section 3.7.2.3). See Table

3-20 for the different combinations.

Table 3-21. GPIB Output Terminator Combinations and Parameter Setting

TERMINATOR OUTPUT PARAMETER
COMBINATION TERMINATOR SELECTION
EOI None

LF + EOI LF Only

CR + EOQI CR Only

CR + LF + EOI CR 4+ LF
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3.7.1.6 GPIB Parameter Screens

Configuration of the GPIB communication interface is done through the
GPIB Parameter screens. These screens are accessible in the Configure
mede. The following sections describe how these screens are accessed
and changed.

3.7.2.6.1 Accessing the GPIB Parameter Screens

The individual GPIB Parameter screens are accessed by pressing the
RIGHT pushbutton when the GPIB Interface Entry screen is displayed, a
GPIB interface is installed, and tﬁe interface is inactive. The GPIB
interface is considered inactive when the REN line is high. The right

pushbutton LED will not be on if the conditions aren't correct.

The GPIB Interface Entry screen is displayed in the Configure mode.
Figure 3-122 is an illustration of this screen. Refer to Configure

Mode, Section 3.4.5 for more information about displaying this screen.

[Test [voutace 1 I"™"CURRENT | [ SoAK TIME 1

2 00 T o o S SR ST S,
b Lin LPvTer bads

1 PASS | ] FAIL [ | RETEST ]

Figure 3-122. GPIB Interface Entry Screen
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3.7.2.6.2 Address Select Screen

The Address Select screen is displayed by pressing the RIGHT push-
button when the GPIB Interface Entry screen is displayed. If the GPIB
Parameter screens were previously displayed, the UP or DOWN pushbutton
may have to be pressed several times to locate the display. Figure
3-123 is an example of this screen.

NOTE: The GPIB Printer function is not currently supported.
It may be supported in a future version of software.
Selecting this function may or may not operate a GPIB
printer.

I TEST | f VOLTAGE LI CURRENT I T SOAK TiME |
i

L

L PASS 1 1 FAIL | ¢ RETEST ;

P
.
foucf geoed oed B 2
e L L0 5 B e

Figure 3-123. Address Select Screen

The 5300's device address can be set from 0 to 30 or the GPIB function
can be switched OFF. These selections are made by pressing the INC or
DEC pushbutton.

The selection Printer will allow the GPIB interface to be configured
as a talk only printer interface. 1If Printer is selected, remember to

also select the GPIB parameter in the Printer select screens.
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3.7.2.6.3 Input Terminator Screen

The Input Terminator screen is displayed by pressing the DOWN
pushbutton when the Address Select screen is displayed. Figure 3-124

is an example of this screen.

[TEsT T VoITaGE v T CURRENT F [ SOAK TIME 1
Ty sk T oo g
e 7 1 PO 8- e 0 tend o L
' __PASS P FAIL 14 RETEST |

Figure 3-124. Input Terminator Screen

The 5300 will ignore or recognize a carrage return (ASCII character
CR) as the end of an interface mesSage. Use the selections to
accommodate your controller's communication protoceol. See BSection
3.7.1.5. The selection of the desired format is made by pressing the
INC or DEC pushbutton.

3.7.2.4 Output Terminator Screen

The Ouput Terminator screen 1is displayed by pressing the DOWN
pushbutton when the Input Select screen is displayed. Figure 3-125 is

an example of this screen.

11est | H VOLTAGE | S | CURRENT 1 T soAK TiME |
e b §

.
Y s
1 godemgoeny ok O SR
’ §"_; LR I ol R T

73

L PASS [ | FAIL [ RETEST i

Figure 3-125. Output Terminator Screen
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The 5300 will output one of four different combinations of ASCII
characters to identify a message termination. You can select LF Cnly,
NONE (uses EOI as a message terminator), CR + LF, or CR Only. See
Section 3.7.1.5. Use the selections to accommodate your controller's
communication protocol. The selection of the desired format is made

by pressing the INC or DEC pushbutton when this screen is displayed.

3.7.1.7 Pin Assignments

The 5300 GPIB interféce uses a female, 24~contact trapizoidal, D-shell

connector. See Figure 3~126 for contact assignments.

O

DIOT (] 3] DIOs
pioz [2.1.14] Dpioes
pIo3 L3 1 15] pioy
DIO4 1 4 1 18] DIOS
EOL {3 7] REN
pav |6 81 GND (TW Pair W/DAV)
NRFD L7 21 GND {TW Pair W/NRFD)
NDAC LB I 201 GND {TW Pair W/NDAC)
IFC L9 1 231 GND (TW Pair W/AFQ)
SRQ P10 1 227 GND (TW Pair W/SRQ)
ATN 11 [ 23%F GND (TW Pair W/ATN)
SMIELD [T2 | 24] SIGNAL GND

O

Figure 3-126. GPIB Bus Connector Contact Assignments
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3.7.2 RS-232C

This section provides a general description of the RS-232C interface
signal lines and provides information on the Serial Parameter screens
(baud rate, data format, and line terminators).

When installed in the 5300, this interface allows a remote device
(typically a computer) to have complete control of the 5300. The
computer can set the test conditions, initiate tests, and request and
receive the test results. For information on the commands used to
control the 5300, refer to PROGRAMMING, Section 3.8.

3.7.2.2 RS~232C General Description

The R8-232C Interface conforms to the EIA R5~232C-C specifications for
asychronous communications on one channel (A}. The SQ, DRS,
RI,secondary, and c¢locks are not supported. The interface is
configured as a DTE device. Both hardware and software handshaking is
supported. Refer to Section 3.7.2.4 for information on connector pin
assignments.

To support hardware handshaking, the RTR line of the 5300 must connect
to the CTS line of the controller. Similarly, the RTR of the
controller must connect to the CTS line of the 5300. The controller
must have the appropriate software to support the use of the RTR line.

NOTE: Use of the RTR line is not part of the RS~232C
standard, but it is a common extension. Some systems use the
DPTR (Data Terminal Ready) output to signal the input buffer
status. For such systems, DTR on the controller should be
connected to CTS on the 5300.

3 - 1386
e|{s]i Model 5300 Flash Tester 10/87



When the input gqueue of the 5300 is almost full, the 5300 switches off
the RTR (Ready To Receive) line. This line connects to the CTS {Clear
To Send) line on the controller. When the controller sees the CTS
line is off, it suspends transmission. Once the 5300 has processed a
significant number of characters from its input queue, it switches the
RTR on and transmission continues.

If hardware handshaking is not supported or is not desired, software
handshaking should be used. This is enabled by selecting Yes at the
XON/XOFF screen.

When software handshaking is enabled and the input queue is almost
full, the 5300 will send an XOFF character (ASCII decimal value 17) to
signal the buffer conditien. Upon receiving this character, the
controller suspends transmission. Once the 5300 has processed a
significant number of characters from its input gueue, it sends an XON
character (ASCII decimal value 19). The controller resumes

transmission once this character is received.

HOTE: The 5300 queue can'support about 20 characters of
overrun. Any more than 20 will result in a gueue overrun
error message.

3.7.2.2.1 Serial Message Terminator

The serial input must be terminated by at least one carriage return,
line feed, vertical tab, or form feed. More than one are acceptable,
any extra are ignored. The serial output terminator from the 5300 is
selectable (See Section 3.7.2.3.6). It can be set for carriage return

only, line feed only, or carriage return and line feed.
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3.7.2.3 Serial Parameter Screens

Configuring of the serial communication interfaces is done through the

Serial Parameter screens. These screens are accessible in the

Configure mode. The following sections describe how these screens are

accessed and changed.

3.7.2.3.1 Accessing the Serial Parameter Screens

The individual Serial Parameter screens are accessed by pressing the
'RIGHT pushbutton when the Serial Interface Entry screen is displayed,
The

a serial interface is installed, and the interface is inactive.

R5~232C interface is considered inactive when DSR is off.

The Serial Interface Entry screen is displayed in the Configure mode.

Refer to Configure Mode,
displaying this screen.

screen.

Section 3.4.5 for more information about
Figure 3-127 is an illustration of this

I'Test | H

-

.
. s
Rrr LR
i H
LR R B i §

i PASS

VOLTAGE 1 |

CURRENT 1 [TSGAK TIME 1
hr ol H e
LErTE s ST

FAIL P

I RETEST y

Figure 3-127.
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3.7.2.3.2 Baud Rate Screen

The Baud Rate screen is displayed by pressing the RIGHT pushbutton
when the Serial Interface Entry screen is displayed. If the Serial
Parameter screens have previously displayed, the UP or DOWN pushbutton
may have to be pressed several times to locate this screen. Figure
3-128 is an example of this screen.

TEST i VOLTAGE | | CURRENT | | SOAK'HME 1
P H , t R
foey il Boed P -E-- Poed] ..: Lo = r'E

i PASS [ FAIL ] L RETEST |

Figure 3-128. Baund Rate Screen

The 5300 can communicate at baud rates from 300 to 19,200, The same
rate is used for both transmitting and receiving. The selection of

the desired baud rate is made by pressing the INC or DEC pushbutton
when this screen is displayed.

3.7.2.3.3 Character Size Screen

The Character Size screen is displayed by pressing the DOWN pushbutton

when the Baud Rate screen is displayed. Figure 3-129 is an example of
this screen.

TTEST | i VOLTAGE i1 CURRENT 1 7 soakTime |

3% % 3 o, ™
U :

I oot BN e Wt sl S O e
ford i il b el ot 3o g B s

SR I fooech JR i RN B vl | LI S N s

1 PASS 1 FAIL 11 RETEST i

Figure 3-129. Character Size Screen

The 5300 can communicate using a 7~ or 8-bit format. The selection of

the desired format is made by pressing the INC or DEC pushbutton when
this screen is displayed.
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3.7.2.3.4 Parity Screen

The Parity screen is displayed by pressing the DOWN pushbutton when

the Character Size screen is displayed. Figure 3-130 is an example of
this screen.

TEST | Tvottage 1 [ CURReNT 1 [TSOAK TIME 1

™ RO N S
Far it MO
L PASS 1 1 FAL 1 1 RETEST {

Figure 3-130. Parity Screen

The 5300 can communicate using None, Even, or 0dd parity. The
selection of the desired parity is made by pressing the INC or DEC
pushbutton when this screen is displaved.

3.7.2.3.5 Stop Bits Screen

The Stop Bits screen is displayed by pressing the DOWN pushbutton when
the Parity screen is displayed. Figure 3-131 is an example of this
screen.

Test 1 M VotTAGE ~ 1 [ CURRENT 1 [ SOAK TIME 1
DechE JES A I 4

L PASS i FAIL 1t RETEST g

Figure 3-131. Stop Bits Screen

The 5300 can communicate using 1 or 2 stop bits. The selection of the
desired number cof stop bits is made by pressing the INC or DEC
pushbutton when this screen is displayed.
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3.7.2.3.6 OQutput Screen

The Output screen is displayed by pressing the DOWN pushbutton when
the Stop Bits screen is displayed. Figure 3-132 is an example of this
screen. ‘

1 TEST | i VOLTAGE | I ! CURRENT i ["SOAK TME 1
et D% O S )
1 PASS I EALL 1 1 RETEST t

Figure 3-132. Output Screen

The 5300 can communicate using the ASCII character CR, ASCII character
LF, or CR + LF at the end of each line. The selection of the desired
line terminator is made by pressing the INC or DEC pushbutton when
this screen is displayed.

3.7.2.3.7 XON/XOFF Screen

The XON/XOFF screen is displayed by pressing the DOWN pushbutton when

the Output screen is displayed. Figure 3~133 is an example of this

screen.

TEST] I VOLTAGE | | CURRENT I 1 SOAK TiME §
L3 §"'= i 2 A T L.
AR AR D PRSI 5 R
1 FASS Pt FAIL 1 1 RETEST {

Pigure 3-133. ZXON/XOFF Screen

The 5300 can communicate using either hardware or software handshaking
to prevent input buffer overflow. If software handshaking is desired,
XON/XOFF must be set to Yes. (Hardware handshaking is always left

on.) The selection of this mode is made by pressing the INC or DEC
pushbutton when this screen is displayed.
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3.7.2.3.8 Printer Screen

The Printer screen is displayed by pressing the DOWN pushbutton when
the XON/XOFE screen is displayed. Figure 3-134 is an example of this
screen.

I TEST | i VOLTAGE | i CURRENTF 1 | SOAK TiIME |
T e e " pre veben are 4 HI R
T o e fd £
. PASS I 1 FAIL i i RETEST i

Figure 3-134. Printer Screen

There are several réports that can be sent to a printer by the 5300.
If the serial interface is to be used to communicate with a printer,
this interface must be selected for that purpose. This is
accomplished by setting this screen to Yes and by selecting Serial on
the Interface Select screen. When printer is selected, the interface
is designated as output only and can't be used to control the 5300,
For more information on selecting the serial interface for use with a
printer, refer to Setting Printer Parameters, Section 7.9.2. For more
information on the available printed reports, refer to Printer Output
Screens, Section 3.4.3.5, and Print Configuraticn Screen,
Section 3.4.5.12.2. |
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3.7.2.4 Pin Assignments

The 5300 RS-232C Interface uses a male DB-25 connector located on the
rear of the interface that follows the EIA RS-232C standard. The
electrical installation of this interface consists of constructing a
cable to connect the interface to the (DTE) computer. Information

regarding the construction of this cable is contained in this section.

The cable must have a female DB-25 connector at the 5300 end. An
Amphenol 17~80250-15 or egquivalent should work properly.

Instrument configuration for use with RS-232C consists of setting
several communication parameters. Refer to Serial, Section 3.7.2, for
information on setting these parameters.

Before <constructing the RS-232C cable, the type of handshaking

(software or hardware) to be used must be determined.

If software handshaking is selected, the cable requires only three
wires and two Jjumpers. Table 3-22 identifies these connections.

Figure 3-135 is a schematic of a software configured cable.

NOTE: Connecting the DTR and DSR lines together will cause
the RS5-232C Interface to appear to be active. This will
prevent access to the individual Serial screens while the
cable is connected. Access can be gained to these screens
by disconnecting the RS-232C cable assembly from the 5300,
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- Table 3-22. RS-232C Cable Wiring for Software Handshaking
5300 COMPUTER
PIN | NAME "PIN | NAME NOTES
L
7 SG 7 sG Signal Ground
2 ™D 3 RD Data from 5300 to computer
3 RD 2 TD Data from computer to 5300
6 DSR Connect these two together
20 DTR
1 FG 1 FG Frame Ground, opticnal connection
Femaie Connector Connector
DB-25 DB-25
FG 1> {1 FG
14> {14
™ 2> <2 T
15> —j::::><:::j 15
RD 3> (3 RD
16> ' {16,
RTS ay {4 RTS
17> {17
CTS 5% <5 CTs
187 <18
DSR 6 {6 DSR
To 19> <18 To
Mode! 5300 56 7> {7 86  Computer (DTE)
DTR 20 )._..___/ {20 DTR
peo 8> <8 DCD
21> <21
9> <9
22 <22
10> €10
23> <23
RTR. 1) €11 RIR
24 <24
12> {12
25) {25
13> <13

Figure 3-135.

els|i

RS-232C Cable Wiring for Software Handshaking
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1f hardware handshaking is selected, a different set of connections iss
required. Table 3-23 identifies these connections. Figure 3-136 is =&

schematic of a hardware configured cable.

rable 3-23. RS-232C Cable Wiring for Hardware Handshaking

5300 COMPUTER
PIN | NAME PIN | NAME NOTES
7 5G 7 SG Signal Ground
2 TD 3 RD Data from 5300 to computer
3 RD _ 2 D Data from computer to 5300
DSR 20 DTR Allowe each device to detect that
20 DTR 5 D3R the other is active
4 RTS 8 DCD Allows hardware handshaking
5 CTS 11 RTR i
8 DCD 4 RTS
11 RTR 5 CTS
1 FG 1 FG Frame Ground, optional connection

7 - 1TAR
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For an example of how you would issue these commands for a batch of
components where:

The controller will be using GPIB communication

Tests will be initiated by a smart handler

Every 25th part will be sampled and the data will be sent to the
contreller in groups of 20

Input> Log All
Sanmple 25
Buffer 20
2llow Handler

After 500 parts have been tested the buffer will contain 20 test
results. Because we are using GPIB communication, the 5300 will set
the SRQ line, indicating the 5300 has some information for the
controller. After the 5300 has been polled, the controller must send
an "R" (Result) command to the 5300 to receive the test results.

NOTE: If you are using RS~232C communication with the
controller, the "R" command is automatically issued by the
5300, and the test results are sent to the controller when
the gqueue fills to the programmed value.
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Table 3-30. Sample and Log Commands for Statistical Analysis

COMMAND SYNTAX PARAMETER

FUNCTION AND 5300 RESPONSE

Logging (LOG) Name,

None . .

All

Some

Sample (SA) Integer,
1~ 100

Controls how test result data is handled when
it is logged into the 5300's buffer (the
buffer will hold 64 test results). This
command is used in conjunction with the Sample,
Buffer, and Result commands.

The 5300 will log every Nth test result
according to the Sample command and output test
results by command R in a format set by the
Buffer command.

Disables LOG function. 5300 will not log any
test results.

Enables LOG function. The 5300 will log every
Nth test result set by the Sample command.
When the test result buffer is full (64 test
results), the 5300 will not allow any more
tests until an R {Result) command is issued to
empty some of the buffer.

Enables IOG function. The 5300 will log every
Nth test result set by the Sample command.
Unlike the All parameter, the Some parameter
will allow new test results to be added to the
test result string once the buffer is full. The
oldest test results are removed from the buffer
as new test results are added at the end of the
test result string.

For example: The buffer has stored test
results 1 ~ 64. Then four more tests are
initiated. HNow the buffer contains test results
5 - 68, ' :

Used with LOG command. The 5300 wil log every
Nth test result as set by the Sample command
parameter. Example: SA 10 will log every 10th
test result into the 5300's buffer.
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Table 3-30. Sample and Log Commands for Statistical Analysis {Continued)

COMMAND SYNTAX PARAMETER  FUNCTION AND 5300 RESPONSE

Buffer (BU) Integer, Used with LOG, Sample, and Result commands. The
1-20 5300 will output N test results defined by the
buffer parameter. Example: BU 20 will output a
string of 20 test results when an R (Result)
command is issued.

When using the GPIB interface, SRQ is set when
the number of stored test results equals the
Buffer command parameter. SRQ is reset when
the number of stored test results is lower than
the Buffer command parameter.

When using the RS-232C interface, an R (Result)
command is automatically issued by the 5300 when
the number of test results equals the Buffer
command parameter.,

Result (R) Used with LOG, Sample, and Buffer commands.
Returns up to N test results (N is set by the
Buffer parameter) that are logged into the 5300
buffer.

NOTE: When using the Allow command, the only
valid command syntax for Result is R. Using
the spelled cut version, "Result", will cancel
the Allow command.

3 -~ 165
elsli] Model 5300 Flash Tester 10/87



3.8.7 Remote Programming Examples

This section provides two examples. One example illustrates how to
sequence the commands when the 5300 is used with an ESI Test Fixture.
The second example is a program written in pseudo~BASIC, where the 5300
is used with a smart handler and the controller is using GPIB
communication.

3.8.7.1 Example 1 - Sequencing 5300 Commands

This example will show how to sequence the control commands from a
controller to the 5300 using an ESI Test Fixture. The part you are
going to test has a value of 0.05 uF with a 100V working voltage. The
part has a gigaohm of leakage (worst case), so you will test this part

at five times the working voltage.
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Example ~ 1 Sequencing 5300 Commands

NOTE: Before entering the Remote Mode, configure the 5300 to
match your setup application.

First you must gain control of the 5300. Set the front panel key
switch to ENABLE, then:

Input>  MASTER 1
Output> MASTER 1

Input the capacitor setup parameters. Always precede these commands
with a "Bin Count Zero" command to reset the bin count registers., If
there are any counts in these registers you can not enter new setup
parameters. The setup commands you are going to enter are:

Stress Voltage = 500 Volts
Stress Leakage = 1.0 uA
Stress Time = 1.0 s

Check Voltage = 50 Volts
Check Leakage = 1.0 ua
Check Time = 1.0 s

Rate Current = 50 ma
Nominal Capacitance = 50 nF

Input> BCZ:8V 500:SLC 1u;SST 1:CV 50;CLC 1lu;CST 1:RC .05:NC 50n

Output> BCZ;SV 0500.:;SLC .000001:88T 001.00:CV 50.:CLC.000001;
CST CO1.00;RC .0500:NC 51n

You will want to log each test result and have them returned to the
controller (terminal or PC) in groups of 10.

Input> LCG ALL:;SAMPLE ]1:BUFFER 10

Output> LOG ALL;SAMPLE 1:BUFFER 10
If you are using an ESI Test Fixture it automatically sends a trigger
when the hood is closed. 1In this case you have to allow the fixture
control.

Input>  ALLOW FIXTURE

Output> ALLOW FIXTURE
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Now you can test some parts. With the ESI Test Fixture simply open the
cover, insert the part, and close the cover. The test is initiated
when the cover is closed. After 10 tests have been performed, the test
results are ready to be sent from the 5300 to the controller.

If you are using RS-232C, the 5300 will automatically generate an "R"
(Result) command and send the test results.

Output> R PAS,PAS,PAS,PAS,PAS,PAS,PAS,PAS,PAS,PAS

If you are using GPIB, the 5300 will set SRQ as an indication the

buffer is full. You then must sent the "R" command to the 5300 to get
the test results. :

Input> R

Output> R PAS,PAS,PAS,PAS,PAS,PAS,PAS,PAS,PAS,PAS
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3.8.7.2 Example 2 - Pseudo-BASIC Program Using Swart Handler and GPIB

In this example, the controller is using an IEEE-488 interface. The
program is written in pseudo~BASIC, meaning the command names or syntax
may be different when using BASIC program packages from different
manufacturers. This program is only intended to give a programmer the

feel of how to structure their application program.

The program is designed to get the component setup parameters from a
temporary file and load them into the 5300, 1lend control to a smart
handler, and log test results into a disk file. The main loop routine
looks for SRQ from the 5300 to be set, which means the buffer is full
and ready to send the test results. The program is exited by entering
the character "D" from the controller keyboard.
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Example 2 - Psendo—-BASIC Program

NOTE: This is not a functional program, it is only intended
to give a programmer the feel of how to structure their
application program.

Open the CRT and keyboard

FILE#1,"CON:","Interactive,Character,Noecho"
PUT#1,CHRS$(12): ! Clear screen
PUT#1,GOXYS$(30,4); ! Move to center of screen
PUT#1,"5300 Demonstration Program”

()

Get parameters out of disk file

FILE#2,"5300.TMP","Input,Line”™ ! Input line-oriented file
GET#2,StressVoltage

GET#2,StressTime

GET#2,StressCurrent

GET#2,CheckVoltage

GET#2,CheckTime

GET#2,CheckCurrent

GET#2,RampCurrent

GET#2,NominalCapacitance

FILE#2 ! Done with disk file

! Show everything on screen

PUT#1,G0XY$(10,7),"Stress Voltage ¥,S8tressVoltage
PUT#1,G0XY$(10,8),"Stress Time = ",StressTime
PUT#1,G0XY¥5${10,9),"Stress Current = ",StressCurrent
PUT#1,G0XY${(10,10),"Check Voltage = ",CheckVoltage
PUT#1,G0X¥S${10,11),"Check Time = ",CheckTime
PUT$#1,G0XY$(10,12),"Check Current = ",CheckCurrent
PUT#1,G0X¥$(10,13),"Ramp Current = ",RampCurrent
PUT#1,G0XY$(10,14),"Nominal Capacitance = ",NominalCapacitance

! Build 5300 string {(note »>< is concatenate operator)

LET X$ = "BCZ"™ ! Zero bin counts
LET X§ = X§ »>< ":8V " »< StressVoltage
LET X$§ = X§ »< ":8T " »< StressTime
" LET X$ = X§ »>< ":8C " »< StressCurrent
LET X8 = X§ »< ":;CV " »< CheckCurrent
LET X$ = X$ »>< ":CT " »< CheckTime
LET X$ = X$§ »< ":CC " »< CheckCurrent
LET X§ = X§ »>< ";RC * >< RampCurrent
LET X§ = X$ >< ";NC " >< NominalCapacitance

! Open GPIB (5300 is addressed as 00001 on GPIB)

FILE#2,"GPIB:1","device,message” ! REN turned on here too
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Example 2 -~ Pseudo-BASIC Program (Continued)

ROTE: This is not a functional program, it is only intended
to give a programmer the feel of how to structure their
application program.

Wait till we can see 5300 on the bus

LOOP
CNTRL#2,RS$,"SerialPocll" 1 Poll 5300 to see if alive
WHILE LeftS{R$,1) = "1n ! Exclamation signals error
PUT#1,G0XY$(30,22),"5300 not present on GPIR":
ENDLOOP

PUT#1,G0XY$(30,22),DUPS("™ ",20): ! Clear error message
Take control of 5300

PUT#2,"MASTER 1"
GET#2,RS
IF RS="MASTER 2"
PUT#1,G0XY(30,22),"Waiting for Control of 5300"
LOOP
WAIT
CNTRL$#2,RS$,"Serial Poll"
UNTIL Left$(RS,1)}="1" 1 DIO8=1 means Master now
ENDLOOP
ENDIF
PUT#1,G0XY$(30,22),DUPS(" ",20); I Clear error message

Send 3300 our component setup parameters

PUT#2,X$

GET#2 RS

IF ANY?2(RS,"!")
PUT#1,G0XY$(30,21),"Error Setting Test Parameters":
PUT#1,GOXY$(30,22),"Maximum Voltage Probably Wrong":
PUT#1,G0XY$(30,23),R$
ERROR("TYPE") ! Terminate program with error

ENDIF

Set up Sample and Logging for test result data

PUT#2,"LOG ALL:SAMPLE 25:BUFFER 20"

GET#2,RS '

IF ANY?(RS,"!") _
PUT#1,G0XY¥${30,22),"Error in Log, Sample, or Buffer Command":
PUT#1,G0XY$(30,23),R$
ERROR("BCE") ! Terminate program with error

ERNDIF
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Example 2 - Pseudo~BASIC Program (Continued)

NOTE: This is not a functional program, it is only intended
to give a programmer the feel of how to structure their
application program.

Lend control to smart handler - be certain handler configuration
is set to SMART

LOOP
PUT#2,"LEND HANDLER®"
GET#2,RS$
WHILE Left$S(R3,1)="1" .
PUT#1,G0XY$(30,22),"Error in Lend Command":
ENDLOCOP .
PUT#1,G0XYS$(30,22),pups(" ",20):

Main loop for gathering test results and monitoring keyboard entry
of D to terminate program

LET Accum=TABLE(0) ! SNBOL/ICON style table
LOOP
WAIT
CNTRL#2,RS,"SRQ"
iF R$=“1"
PUT#2,"R" ! Buffer is full, get test results from 5300
GET#2,RS _ '
IF Left${RS,1)<>"R"="R" I Nothing? SRQ error?
ELSEIF Left$(R$:2)="R " Yes buffer was full .
RS=Right$(R$,-1) ! Kill the R, leave the space
LOOP WHILE R$<>""
R$=Right$(R$,~1) ! Kill the comma/space
Ts=Left$(RS$,3) ! Extract result code
R$=Right$(R$,-3) ! Kill code
Accum(T$)=Accum{TS$)}+1
ENDLOOP
ENDIF
ENDIP
CNTRL#1,R$, "KReady" ! Any input from keyboard
1F R$="l"
GET#1,R$ ! Get character from keyboard
IF RS':"D"
GOTO done ! Exit main loop
ELSE
PUT#1,CHR$(7): ! Ding
END IF
ENDIF
ENDLOQOP
LABEL done ! Should do one last R command to catch stragglers
File#2 ! Close GPIB channel
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Example 2 - Pseudo-BASIC Program {(Continued)

NOTE: This is not a functional program, it is only intended
to give a programmer the feel of how to structure their
application program.

I Cutput results to disk file

FILE#2, "5300.LOG", "New" 1! Open disk file

FOR RS IN Accum ! Scan each entry
PUT#2,RS$,",",Accum(RS$)

ENDFOR

FILE#2 ! Close Disk File

KBOTE: TABLE looks like an array which takes anything as a
subscript. This effectively creates a symbol table (a phone
book is a symbol table). The FOR statement steps through the
subscripts of the table. ANY? is a function that looks at
the character in the second argument and sees if it is
present anywhere in the first argument.
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SECTION 4
MODULE DESCRIPTIONS

4.1 INTRODUCTION

The electronics of the 5300 are found primarily on the following
circuit assemblies: CPU, High Voltage, Low Voltage, Display, Test
Point, Fuse Board, Switch Board, and Digital Bus. The location and
general function of each of these assemblies and their sub-assemblies

are covered in this section.

A block diagram of these assemblies is provided as Figure 4-1.
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4.2 CPU CIRCUIT ASSEMBLY (P/N 57709)

The CPU circuit assembly plugs into one of the slots of the card cage
in the rear of the 5300, as shown in Figure 4~2, The primary function
of this circuit assembly is to control the other circuit assemblies in
the 5300. Guided by software located in a PROM, the CPU circuit
assembly analyzes the information provided by the other circuit
assemblies and controls them accordingly. Information programmed by
the user, accumulated test results, and calibration information are
stored on the CPU circuit assembly in battery backed~up RAM, allowing
the information to be retained even when the power is disconnected.
An LED on this circuit assembly is illuminated when the CPU is
functioning. This LED is visible'through a hole in the bracket that
secures the circuit assembly. '

FREQ. S0-60 He/I00 VA (MAX) S e

BANGL FUSE R
=
120 106737 1 %A Sb  pEE
199—743] 754 SN
14 {214 254 T5A 5N S

CPU Circuit Assembly

Figure 4-2. Location of CPU Circuit Assembly (P/N 57709}
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4.3 HIGH VOLTAGE CIRCUIT ASSEMBLY (P/N 59038)

The High Voltage circuit assembly is located at the bottom of the
instrument, as shown in Figure 4-3., Attached to this circuit assembly
are three other circuit assemblies: High Voltage Charge, High Voltage
Discharge, and the High Voltage Digital. These three circuit
assemblies are discussed in the following sections.

The High Voltage c¢ircuit assembly (including the three assemblies

attached to it) operates primarily during the Stress test. The
discharge circuitry is also used during the Check test.

High Voltage Circuit Assembly

BoHom View

Figure 4-3. Location of High Voltage Circuit Assembly (P/N 59038)
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4.3.1 High Voltage Digital Circuit Assembly (P/N 59183)

The High Vcltage Digital circuit assembly is located underneath the
High Voltage circuit assembly, as indicated in Figqure 4~4. It has two
main functions: to provide an interface between the High Voltage
circuit assembly and the Digital Bus (to the CPU): and to control the
High Voltage circuit assembly.

High Voltage Digital Circuit Assembly

\

Bottom View 1

Figure 4-4. Location of High Voltage Digital Circuit Assembly
(P/N 59188)
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4.3.2 High Yoltage Charge Circuit Assembiy (P/N 59894)

The programmable High Voltage Charge circuit assembly is attached to

the component side of the High Voltage circuit assembly, as indicated

in Figure 4-5, Its function is to charge the DUT to the Stress

voltage at the selected constant-current rate.

Top View

High Voltage Charge Circuit Assembly

Figure 4-5. Location of High Voltage Charge Circuit Assembly

(p/N 59894)
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4.3.3 High Voltage Discharge Circuit Assembly (P/N 59904)

The programmable High Voltage Discharge circuit assembly is attached
to the component side of the High Voltage circuit assembly as
indicated in Fiqure 4~6. 1Its function is to discharge the DUT at the
same constant-current rate as selected for charging. In addition.,
this circuit assembly contains the control circuitry for the High
Voltage Power Supply.

High Voltage Discharge Circuit Assembly

Figure 4-6. Location of High Voltage Discharge Circuit Assembly
{P/N 59904)
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4.4 LOW VOLTAGE CIRCUIT ASSEMBLY (P/N 59036)

The Low Voltage circuit assembly is located above the High Voltage
circuit assembly, as shown in Figure 4-7. This circuit assembly
provides regulated power to other circuit assemblies, controls the
Check Test, and provides the Sense circuit to measure DUT current.

Low Voltage Circuit Assembly

Figure 4-7. Location of Low Voltage Circuit Assembly (P/N 59036)
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4.5 DISPLAY CIRCUIT ASSEMBLY (P/N 59241)

The Display circuit assembly is located behind the front panel} as
indicated in Figure 4-8, This c¢ircuit assembly supports the
20-character display and the Switch Board circuit assembly (discussed
in the next sections) and provides an interface between the display

and the Digital Bus (to the CPU) and between the Switch Board circuit
assembly and the Digital Bus,

Disptay Circuit Assembly

=N
_—a e\ /

Top View

Battom View

Figure 4-8. Location of Display Circuit Assembly (P/N 59241)
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4.5.1 Switch Board Circuit Assembly (P/N 59239)
The Switch Board circuit assembly is located behind the front panel,

as shown in Figure 4-9. This circuit assembly supports the front
panel LEDs and pushbuttons. -

Switch Board Circuit Assembly

Botfom View

Figure 4-9. Location of Switch Board Circuit Assembly (P/N 59239)
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4.6 20-CHARACTER DISPLAY ASSEMBLY (P/N 59626)

The 20-Character Display assembly is located behind the Display
circuit assembly, as shown in Figure 4-10. The vacuum fluorescent
display tube that is visible through the front panel window is part of
this assembly. In addition, the driving and decoding circuitry for
the display tube is contained in this assembly. This assembly allows
the instrument to communicate with the user with alpha-numeric
characters.

20-Character Display Assembly

Figure 4-10. Location of 20-Character Display Assembly {P/R 59626)
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4.7 TEST POINT CIRCUIT ASSEMBLY (P/N 59608)

The Test Point circuit assembly is attached to the rear panel, as

indicated in Figure 4~11. It provides connector pins that carry

signals that must be monitored for some instrument calibrations.
These pins can be accessed through the rear panel.

= f

Top View

N\ = Lvwlwm \
Test Point Circuit Assembly

Figure 4-11. Location of Test Point Circuit Assembly (P/N 59608)
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4.8 FUSE CIRCUIT ASSEMBLY (P/N 59128)

The Fuse circuit assembly is located in front of the enclosure for the
CPU and interface circuit assemblies, as shown in Figure 4-12. This
circuit assembly contains the internal fuses for the secondary side of
the power'transformer, located underneath this circuit assembly.
These fuses do not need to be changed when the line voltage is
changed. Fuses in the power entry module on the rear panel are on the
primary side of the power transformer and must be changed with the
line voltage. Refer to LINE POWER CONNECTION, Section 7.2.

Fuse Circuit Assembly '

Top View

Figure 4-12. Location of Puse Circuit Assembly (P/N 59128)
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4.9 DIGITAL BUS CIRCUIT ASSEMBLY (P/N 59670)

The Pigital Bus circuit assembly is located on the front side of the
enclosure for the CPU and interface circuit assemblies, as shown in
Figure 4-13. This circuit assembly supports one connector for each

possible location for a circuit assembly in the enclosure.

Digital Bus
Circuit Assembly

e
W§ —\ —

Figure 4-13. Location of Digital Bus Circuit Assembly (P/N 59670}
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SECTION 5 |
PERFORMANCE VERIFICATION, CALIBRATION, AND MAINTENANCE

5.1 PERFORMANCE TEST

A performance test should be performed on the 5300 every 6 months.

This will verify that the instrument is performing properly.

In addition to the standard calibrations, two performance tests should
be performed: leakage current accuracy and DUT test signal. The

following sections describe these procedures.

5.1.1 Leakage Current Accuracy Verification

This test provides verification of the DUT leakage current measurement
accuracy of the 5300. A capacitor is connected in parallel with a
decade resistor and the combination is connected in series with a
microammeter. This network is connected as a DUT to the 5300. A test
with a long Stress socak time is selected and initiated. The actual
leakage current can be read on the microammeter and adjusted (between
tests) by changing the value of the decade resistor. By conducting
many tests and observing the result of each test, the pass/fail
threshold can be identified. Comparing this threshold (as measured on
the microammeter) to the programmed Stress leakage current identifies

the leakage current measurement accuracy.

5 -1
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5.1.1.1 Eguipment Reguired

The following equipment is required for this performance test:

Known-good capacitor, 10 picofarad to 100 picofarad, 5%, ceramic or
film, 100 volt (or greater)

Decade resistance box, 1.2 wmegohm maximum, 1 kilohm steps,
1% accuracy

Ammeter, 200 microampere range with 1 microampere resolution and

2 milliampere range with 10 microampere resolution, 1% accuracy

5.1.1.2 ©Procedure

The following procedure describes a method for verifying the accuracy
of the leakage current comparison at 100 microamperes and at
1 milliampere. Other values of leakage current can be tested by
changing the values selected on the decade resistance box.

STEP 1. Press the POWER pushbutton to turn the 5300 to 1 (on).
Allow the instrument to warm up for at least 10 minutes.

STEP 2. Adjust the decade resistor for a value of 1 megohm. Adjust

the microammeter for a range of 200 microamperes.

5 - 2
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STEP 3. Connect the decade resistance box and the capacitor in
parallel. Connect one lead of the ammeter to one side of
this parallel combination. Refer to Figure 5-1.

L. DECADE RESISTOR

HIGH YOLTAGE BOX

SENSE INPUT

Figure 5-1. Connections for Leakage Current Accuracy Verification

STEP 4. Connect the other lead of the ammeter to the Sense Input
probe on the test head. Refer to Figure 5-1.
STEP 5. Connect the other side of the parallel combination {the side

not connected to the ammeter) to the High Voltage probe on
the test head. Refer to Figure 5-1,.

STEP &. <Close the test head cover. Observe that the INTERLOCK LED
on the 5300 turns off.

5 -3
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STEF 7. Set the test conditions as shown in Table 5-1. For

information on setting these conditions, refer to Set Mode,
Section 3.5.4.

Table 5-1. Performance Test Conditions

Stress Voltage 100 v
Stress Leakage Current 100 uaA
Stress Scak Time 1.0 s
Check Voltage 50 v
Check Leakage Current 10 mA
" Check Soak Time 0 ms
Nominal Value Value of capacitor
Charge Rate 50 ma

DANGER'

THE FOLLOWING STEP PLACES A POTENTIALLY LETHAL VOLTAGE ON
ONE SIDE OF THE DUT. THEE DECADE RESISTOR AND AMMETER ARE

CONRECTED TO THIS VOLTAGE. EXTREME CAUTION MUST BE FOLLOWED
TO VERIFY THAT THE PROPER TEST CONDITIONS HAVE BEEN SELECTED
AND THAT CONTACT WITH THE AMMETER OR DECADE RESISTOR WILL
NOT OCCUR. FAILURE TO DO SO MAY CAUSE SERIOUS INJURY AND/OR
DEATH FROM CONTACT WITH HIGH VOLTAGE.

STEP 8. With the access keyswitch in the ENABLE position, initiate a
test. When the test is complete (indicated by the TEST LED
turning off and the READY LED illuminating), either the PASS
LED or the St FAIL LED should illuminate. Observe (and
record) which LED is illuminated. Perform this step four
more times, for a total of five tests.

HOTE: For information about initiating a test, refer to
TEST CABLE ASSEMBLY, Section 7.4, (Handler Interface)
Control Inputs, Section 3.6.2.2, or COMMUNICATION
INTERFACES, Section 3.7.

STEP 9. 1If any of the five test results were St FAIL, increase the
value of the decade resistor by 1 kilohm and repeat the
preceding step. Once five successive tests have been
performed with no St FAIL results, proceed to the next step.

5 ~ 4
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STEP

STEP

STEP

STEP

STEP

STEP

STEP

STEP

10.

1.

13.

14,

15.

l6.

17.

Decrease the value of the decade resistor by 1 kilohm and

initiate five tests. Record the results of the tests.
Repeat the last step until at least one result is St FAIL.

The lower threshold of the leakage current limit has been
located. Perform one test and observe the maximum reading
on the microammeter. It may be necessary to increase the
Stress Soak Time to allow the microammeter to settle.
Record the value indicated on the microammeter. |

Decrease the value of the decade resistor by 1 kilohm and

initiate five tests. Record the results of the tests.
Repeat the last step until all test results are St FAIL.

The upper threshold of the leakage current limit has been
located. Perform one test and observe the maximum reading
on the microammeter. Record this value.

Both of the recorded current values should be within the
leakage current specification (+/-5%) of the value for
Stress Leakage Current. Using a Stress Leakage Current of
100 microamperes, the recorded values must be between 95 and

105 microamperes.

Set the microammeter to the 2 millampere range. Set the
decade resistor box to 100 kilohms. Set the Stress Leakage
Current to 1 mA. Repeat the Performance Test from step 8.
This concludes the Leakage Current Accuracy Verification.

HOTE: If the instrument performance does not meet the

stated specifications, repair is needed. None of the
available calibrations will correct this condition.
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5.1.2 DUT Test Signal Verification

This test provides a general verification of proper operation of the
Flash test. The DUT voltage is monitored on an oscilloscope while a
test (using specified test conditions) is performed. The oscilloscope
trace is compared to the expected trace to verify that the test is
being performed properly.

5.1.2.1 Eqguipment Required

The following equipment is required for this performance test:

Known~good capacitor, 100 nanofarad (0.1 microfarad), 1%, film,
250 volt (or greater)

Oscilloscope, 10 millivolt =sensitivity, 20 megahertz bandwidth,
1% time base accuracy, 1 megohm impedance, triggered sweep

Oscilloscope probe, x10, 10 megohm impedance

5.1.2.2 Procedure

STEP 1. Press the POWER pushbutton to turn the 5300 to 1 {(on).

Allow the instrument to warm up for at least 10 minutes.

STEP 2. Connect the oscilloscope probe to the High Voltage probe in
the test head. Connect the ground lead of the oscilloscope
probe to the shield of the High Voltage cable that connects
to the High Veltage probe. If this shield is not
accessible, the ground connection on the rear panel of the
5300 can be used.
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STEP

STEP

STEP

STEP

ROTE:
the following test, a full calibration should be performed
and this test should be repeated. Refer to CALIBRATION,
Section 5.2. If the specifications are exceeded after the
calibration is performed, repair is needed,

Adjust the oscilloscope for a horizontal sweep of
10 milliseconds/division and a vertical scale {(including
probe) of 50 volts/division. Turn the oscilloscope power

onl

Connect the capacitor to the test head probes in the normal

manner.

Clcose thg test head cover. Observe that the INTERLOCK LED
on the 5300 turns off.

Set the test conditions as shown in Table 5-2. For

information on setting these conditions, refer to Set Mode,
Section 3.4.4.

Table 5-2. Signal Verification Test Conditions

Stress Voltage 250 v
Stress Leakage Current 25 uA
Stress Soak Time 10 ms
Check Voltage _ 50 v
Check Leakage Current 25 ua
Check Socak Time 20 ms
Nominal Value 100 nF
Charge Rate 2.5 mA

If the instrument does not meet the specifications in

5 -7
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STEP 7.

Initiate a test and observe the waveform on the
oscilloscope. The waveform should appear as shown in
Figure 5~2. Al]l of the dimensions labeled in the waveform
should be within the ranges specified in Table 5-3. For
information about initiating a test, refer to TEST CABLE
ASSEMBLY, Section 7.4, (Handler Interface) Control Inputs,
Section 3.6.2.2, or COMMUNICATION INTERFACES, Section 3.7.

'
250V + |
|
T 200 V- !
$ I
|
E 150V T :
S |
[y I
B 100V~ E D =ﬁ;_
i
50V + , ! %r ““““““ I
: | | | E
T t ' ; d i il ; i E ¥
0 2 4 & 8 110 ms Zﬂlms 30 ms 40 ms 50 ms 60 ms
TIME e
Figure 5-2. Test Waveform with 2.5 mA Charge Rate
Table 5-3. 2.5 mA Charge Rate Waveform Measurements
Label Nominal Minimum Maximum
A 100 ns 90 ns 110 ns
B 10 ms 9 ms 1l ms
c 16 ms 10 ms 15 ms
D 20 ms 20 ms 25 ms
E 50 v 47.5 v 52.5 v
F 250 v 237.5 ¥ 262.5 v
STEP 8. Change the Charge Rate to 50 mA.
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STEP

9.

Initiate a test and observe the waveform on the
oscilloscope. The waveform should appear as shown in
Figure 5-3. All of the dimensions labeled in the waveform
should be within the ranges specified in Table 5-4.

14 |

1
B %*——-———C——'”": :-w-B
L
e [ i
250 v { K
] 3 J
bo200vt ! !
Y !  F
<<
5 150V 1 ! !
g i !
- I b
3 oV Al LA A
i H’ do bt D wila-
1] i) |
4ol SRR e e
VT 3 b | 1
E E ' E
- — : ] !
0 2 4 6 8 10ms 20 ms 30 ms 40 ms

TIME ——-

Figure 5-3. Test Waveform with 50 mA Charge Rate

Table 5-4. 50 mA Charge Rate Waveform Measurements

Label Neminal Minimum Maximum
A 100 ns 90 ns 110 ns
B 500 ns 450 ns 550 ns
C 10 ms 10 ms 15 ms
D 20 ms 20 ms 25 ms
E 50 v 47.5 ¥V 52.5 ¥
F 250 ¥ 237.5 ¥ 262.5 Vv
5 -9
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STEP 10.

If it is desired to check the waveform at any other Charge
Rates, a similar procedure should be followed. The desired
Charge Rate should be programmed and a test performed. The
waveform should not change, except for the slope and the
duration of the Stress charge and discharge cycles.
Table 5-5 lists the proper duration for either (charge or
discharge) cycle at different charge rates, labeled "B" in

Figures 5-2 and 5-3.

Table 5-5. Charge or Discharge Duration

Duration (milliseconds)
RATE {(mA) Nominal Minimum |} Maximum
2.5 10.00 8.00 11.00
5 5.00 4.50 5.50
10 2.50 2.25 2.75
15 1.67 1.50 1.83
20 1.25 1.13 1.38
25 1.00 0.90 1.10
30 .83 0.75 0.92
35 0.71 0.64 0.79
40 0.63 0.56 0.6%
45 .56 0.50 0.61
50 0.50 0.45 .55
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5.2 CALIBRATION

The 5300 has been designed to allow complete calibration without
opening the instrument. The adjustments are performed entirely
through the use of the SELECT and SET pushbuttons located on the front
panel.

There are four calibrations that are available: HV Clamp, Stress Test
Stray, Check Test Stray, and Presence. The HV Clamp calibration
provides a minor adjustment to improve the accuracy of the Stress test
voltage. This calibration should be performed after instrument repair

and as part of installation.

The Stress Test Stray calibration and the Check Test Stray calibration
allow the instrument to account for the charge and discharge current
that flows into and out of the stray capacitances instead of the DUT.
The stray capacitances are found both inside the instrument and in the
Test cable assembly. These calibrations should be performed as part
of installation and after instrument repair. If the total capacitance
(from conductors to shield) of the Test cable assembly and test
fixture changes by 20% or more, this calibration should be performed.
Typically, a calibration will be necessary after a change of Test

cable, but not after a change of test fixture.

The Presence calibration allows the instrument to account for the
probe-to-probe capacitance when performing a Part Present test. This
calibration should be performed after every change in Check Voltage,
change of test fixture, after instrument repair, and as part of
installation.

Table 5~6 summarizes when each calibration should be performed.

NOTE: All of the following calibrations must be performed
with an ambient temperature in the range of 20 to 30°C (68
to 86°F) and with the line voltage within the specified
range appropriate for the line voltage setting.
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NOTE: Calibration values are stored on the CPU Circuit
Assembly. A full recalibration must be performed if this
circuit assembly is replaced.

Table 5-6. Calibration Intervals

Calibration When Performed

HV Clamp Installation
After repair
Every 6 months

Stress and Check Stray Installation
After repair .
After changing Test cable or
test fixture (see text)
Every 6 months

Presence ) After Check Voltage change
After test fixture change
Installation

After repair
Every € months
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5.2.1 HY Clamp Calibration
The HV Clamp calibration provides a method for making minor

adjustments to the Stress Voltage. This calibration should need to be

done only when a repair has been made to the instrument.

5.2.1.1 Egquipment Required

Known-good capacitor, 470 picofarad or 1less, 1%, COGC or other
non-voltage-dependent type ceramic or film, 250 volt or greater
3-1/2 digit voltmeter, 0.1% accuracy

5.2.1.2 Procedure

STEP 1. Press the POWER pushbutton to turn the 5300 to 1 (on).

Allow the instrument to warm up for at least 10 minutes.
STEP 2. Set the test conditions as indicated in Table 5-7. For
information on setting these conditions, refer to Set Mode,

Section 3.4.4.

Table 5~7. HY Clamp Calibration Test Cenditions

Stress Voltage 250 v
Stress Leakage Current 100 uA
Stress Soak Time 5.0 s
Check Voltage C v
Check Leakage Current 100 ua
Check Scak Time 0 ms
Nominal Value Value of capacitor
Charge Rate 50 mA
5 - 13
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STEP 3. Connect the voltmeter to the V test point accessed through
the rear panel of the 5300. Connect the ground lead of the
voltmeter to the ground test point also on the rear panel.
Refer to Figure 5-4. '

Ground Test Poi{t V Test Point

FREQ. 30-60 e 100 YA IAX; SATEH % s il s
> T

O
ONDIE]

acrm} 2a

370 {19324

740 [Tto— 2841 7ia

Figure 5-4. Test Point Locations

STEP 4. 8Set the voitmeter to allow 1t to read 2.50 volts with a
resolution of 10 millivolts.

STEP 5. Place the capacitor in the test fixture and close the test
fixture or test head cover. The INTERLOCK LED on the 5300
should turn off. Refer to Figure 5-~5 for the location of
this LED.

fai=ig] F YOLTAGE 1 ¥ CURRENT 1 T SGAK Tmee }

[| PASS ] i AL
$Ei.ECT

RESULY STatus
READY TRST
O Olle o vomen
Oenn s‘au <k éu. méou WTERLOCK 1
?:ﬂ)umﬂ ] 98“ O ok
sef
.4

@ LEbon
O - LED oft INTERLOCK LED

Figure 5-5. INTERLOCK LED Location
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STEP 6.

STEP 7.
STEP 8.
STEP 9,

Display the HV Clamp Calibration screen by entering the
Configure mode and pressing the UP or DOWN pushbutton as
many times as is necessary. For information on entering the
Configure mode, refer to Entering the Configure Mode,

Section 3.4.5.1. Figure 5~6 is an example of the HYV Clamp
Calibration screen.

FTEST Fvottage 1 [ cumRRENT 1 [ SoAK TiME ]
Ty v, veee guove ove,

g H I eee, goen sone, e, eat Svee, B oE
o KSR WO 3 511 - ik
t __PASS R FAIL 11 RETEST ;

'Figure 5-6. HV Clamp Calibration Screen

Turn the access keyswitch to the ENABLE position to allow a

test to be initiated. 1Initiate a test. The instrument will

perform a normal Flash test. For information about
initiating a test, refer to TEST CABLE ASSEMBLY,
Section 7.4, (Handler Interface) Control Inputs,

Section 3.6.2.2, or COMMUNICATION INTERFACES, Section 3.7.

Observe the reading on the voltmeter. It is measuring the
DUT voltage divided by 100. The correct reading is
2.50 volts. 1If the reading is between 2.49 and 2.51 volts,

the calibration is complete and the next step should be
skipped.

Turn the access keyswitch to the SET position and press the
INC and DEC pushbuttons to return to the HYV Clamp
Calibration screen. If the voltmeter réading was greater
than 2.51 volts, press the DEC pushbutton once and return to
step 7. If the voltmeter reading was less than 2.49 voltéf
press the INC pushbutton once and return to step 7.
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5.2.2 Stress and Check Stray Calibrations

‘The Stray calibrations permit the 5300 to account for current that
flows into stray capacitance instead of into the DUT. This stray
capacitance is found within the 5300, in the Test cable assembly, and
in the test fixture. The probe~to-shield capacitance of the test
fixture is usually insignificant with respect to the rest of the stray
capacitance, soc a change of test fixture should not reguire a new set
of Stray calibrations. '

5.2.2.1 Equipment Regquired

Known~good capacitor, 240 picofarad to 270 picofarad, 1%, COG or other
non-voltage~dependent ceramic or £ilm, 500 V or greater

Oscillosceope, 1 mv sensitivity, 20 MHz bandwidth, 1% timebase
accuracy, 1 megohm impedance, triggered sweep

Oscilloscope probe, x10, 10 megohm impedance

5.2.2.2 Procedure

STEP 1. Press the POWER pushbutton to turn the 5300 to 1 {on).

Allow the instrument to warm up for at least 10 minutes.
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STEP 2. Set the test conditions as indicated in Table 5-8. For

information on setting these conditions,

Section 3.4.4.

refer to Set Mode,

Table 5~8. Stress Stray Calibration Test Conditions

Stress Voltage
Stress Leakage Cur
Stress Scak Time
Check Voltage
Check Leakage Curr
Check Soak Time
Nominal Value
Charge Rate

rent

ent

450 v

100 ua

0 ms

ov

100 ua

0 ms

Value of capacitor
50 mA

STEP 3. Connect the oscilloscope probe to the I test point accessed

through the rear panel'of the 5300,

Connect the ground lead

of the probe to the ground test point also on the rear

panel. Refer to Figure 5-7.

Ground Test Point

| Test Point
/

SISHE]

FREQ. 50-60 #z 100 YA IMAX:

G f RANGE

st 2509

t ok 38 RS-

LETI I,

230 [Re—~347

IEEW==3ll

Tal jl16- 264

r5a 54 P

Figure 5-7. Test Point Locations

STEP 4. Adjust the oscilloscope

for a horizontal

0.2 microsecond/division and a vertical scale
probe) of 100 millivolts/division.
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STEP 5.

Place the sample capacitor in the test fixture and close the
test fixture or test head cover. The INTERLOCK LED on the

5300 should turn off. Refer to Figure 5-8 for the locaticn
of this LED. '

' Y
FEsT 1 TONOLTRGE 1 T Comment ¢ [ GORK TRAE |
L #AsS 1L 127 1L RETEST i
RESULT STATUS SELECY SET
.u READY TESY
51 FAR Ck FAIL { | ERROA  INTERLOCK FoweR Ly
ENABLE
/gmum © O odh
" Tl (o]
i e m——— - - - ol
® - LED on . \
O - LED oft INTERLOCK LED
Figure 5-8. INTERLOCK LED Location
STEP 6. Display the Stress Test Stray Calibration screen by entering
the Configure mode and pressing the UP or DOWN pushbutton as
many times as is necessary. For information on entering the
Configure mode, refer to Entering the Configure Mode,
Section 3.4.5.1. Figure 5-9 is an example of the Stress
Test Stray Calibration screen.,
MTesT 1 [ VOLTAGE 1 [ CURRENT 1 [ SGAK TME
e 3 e e T
i A I A I B o ke
L PASS 11 FAIL ]l RETEST |
Figure 5-9. Stress Test Stray Calibration Screen
STEP 7. Press the RIGHT pushbutton to initiate

testing. The
instrument will repeat standard Flash tests until the LEFT,
UP;'or DOWN pushbutton is pressed or the ‘access keyswitch is
turned to the ENABLE position.
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STEP 8,

Observe the waveform on the oscilloscope. There should be
one pulse displayed, as shown in Figure 5-10. The voltage

being measured is produced by the DUT current passing
through a 10 ohm resistor.

P

B 1 100 mv
+ 500 mV {including probe}

T — -
0.2us

Figure 5-10. Stress Stray Calibration Oscilloscope Trace

STEP 9.

STEP 10.

STEP 11.

The height of the pulse éisplayed on the oscilloscope should
be 500 millivolts (including probe attenuation),
representing a DUT current of 50 milliamperes. Press the

INC or DEC pushbutton to increase or decrease the pulse
height to the correct value.

Press the LEFT pushbutton to terminate testing.
Set the Check Voltage to 50 volts. Press the UP pushbutton

until the Check Test Conditions screen 1is displayed.
Figure 5~11 is an illustration of this screen.

! TEST i l YOLTAGE i I CURRENT 1 I SOAK TIME |

U PR I N T RS P et
= B TR Bims
L PASS |1 FAIL L RETEST |

Figure 5-~11. Check Test Conditions Screen
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STEP l2.

STEP 13.

STEP 14.

STEP 15.

Figure 5-12,

STEP 16.

STEP 17.

Press the RIGHT pushbutton to allow the Check Voltage to be
changed. It should be the only value displayed.

Press the INC pushbutton twice to set the Check Voltage to
50 volts.

Press the LEFT pushbutton once to return to the Check Test

Conditione screen,

Press the DOWN pushbutton once to display the Nominal
Capacitance and Charge Rate screen. Figure 5-12 is an

illustration of this screen.

| TEST i | VOLTAGE i I CURRENT H 1 SCAK TIME 1
L. — 3 T L, BT S wne wober mes siovn foe 3™
Plommsaiier Eates SEms

f PASS 1 FAIL 1 1

Nominal Capacitance and Charge Rate Screen

Press the INC and DEC pushbuttons simultaneously to enter
Press the DOWN pushbutton until the
displayed.

the Configure mode.
Check Test
Figure 5-13 is an example of this screen.

Stray Calibration screen is

P YEST § H VBLTAGE 1 1 CURRENT ; i SOAK TIME }
T P SO A o

S S of SR e T SRR S

| PASS |1 FAIL L RETEST i

Figure 5-13. Check Test Stray Calibration Screen

Adjust the oscilloscope for a horizontal sweep of
50 nanoseconds/division.
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STEP 18,

STEP 19.

Press the RIGHT pushbutton to initiate testing. The
instrument will repeat standard Flash tests until the LEPT

pushbutton is pressed or the access keyswitch is turned to
the ENABLE position.

Observe the waveform on the oscilloscope. There should be
two pulses displayed, one for the Stress current and one for
the Check current, as shown in Figure 5-14. The Stress
current pulse should be about nine times as wide as the

Check current pulse (because of the different voltages).

500 mV \ . 100 my
N i {including probe)

50 ns

~Figure 5~14. Check Stray Calibration Oscilloscope Trace

STEP 20.

STEP 21.

The height of the Check current pulse displayed on the
oscilloscope should be 500 millivolts {including probe
attenuation), representing a DUT current of 50 milliamperes.
Press the INC or DEC pushbutton to increase or decrease the
pulse height to the correct value.

Press the LEFT pushbutton to terminate testing. The
calibration is complete.
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5.2.3 Presence Calibration

The Presence calibration allows the 5300 to account for probe-to-probe
capacitance when performing a valid Part Present test. This
calibration should be performed whenever a test fixture is changed or

the Check test voltage is changed.

The Presence calibration consists of conducting a series of Part
Present tests at different calibration values, determining the
threshold where the probe-to-probe capacitance is no longer detected
as a DUT, and setting a somewhat higher calibration value. As the
Part Present test is performed at the Check voltage, it is essential
that this voltage is set before the Presence calibration is performed.

Increasing the calibration value above the threshold value assures
that a slight increase of probe-to-probe capacitance (or noise induced
into the 5300) will not cause false Part Present readings. This
increase represents the amount of DUT capacitance that must be
exceeded for the 5300 to detect its presence.

The calibration value at the threshold is a rough measure of the
probe-to~probe capacitance. At a Check voltage of 50 velts, each
count of this calibration value represents about 0.04 picofarad. At
25 volts, each count is about 0.08 picofarad. For é small DUT (a few
picofarads), the calibration value sﬂould be increased about 12 counts
at 50 volts or about 6 counts for 25 volts. For larger DUT values,
the calibration value increase can be proportionally larger. If the
increase is too small, external noise will affect the Part Present
test. If the increase is too large, very small DUTs may not be
detected.
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5.2.3.1 Equipment Reguired

This calibration requires the test fixture that will be used to test
components and a sample capacitor that is the minimum value {(and of
the same type) that will be used in the test fixture during normal
testing.

5.2.3.2 Procedure

STEP 1. Press the POWER pushbutton to turn the 5300 to 1 (on).
Allow the instrument at least 10 minutes warm-up time before
performing the remainder of this procedure.

STEP 2. Enter the SET mode by turning the access keyswitch to the
SET position. The SET LED next to the access keyswitch
should illuminate. If the REMOTE LED is illuminated, a
remote device has contreol of the system. The remote device
must give up control before this calibration can proceed.
Refer to PROGRAMMING, Section 3.9.

STEP 3. Befcore the Check Voltage or the Nominal Capacitance can be

' changed, the Bin Count totals must bé set to 0., Press the

DOWN pushbutton until the Bin Count Totals screen is
displayed. Refer to Figure 5-15.

TTEST | M voitage 1 [ CuRrRent 1 [ B0AK TIME 1
d o TR e 2™ -
Lt RIRHA T 3

Figure 5-15. Bin Count Totals Screen
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STEP 4.

Press the RIGHT pushbutton to enter the Detail screens.
Press the UP or DOWN pushbutton until the Reset Bin Count
Totals screen is displayed. Refer to Figure 5-16,

STEP

5.

l TEST I [ VOLTAGE I f CURRENT i I soax ?IMﬁ 1
EI00] e penn _sae 3‘“: b e e e . .. paey
Feset MHim Dourchs
{ PASS Pl FAIL 1 RETEST |

Figure 5-16.

Reset Bin Count Totals Screen

STEP 6.

Reset the totals to 0 by pressing the RIGHT pushbutton.

Return to the Bin Count Totals screen by pressing the LEFT
pushbutton.

Set the Check voltage (0O,

in normal testing.

25, or 50 VDC) that will be used
Press the UP or DOWN pushbuttons until
Ck is seen at the left of the display. Press the RIGHT

pushbutton once to display only the Check voltage. Press

the INC or DEC pushbutton to set the desired voltage. Refer

to Figure 5-17 for an exémple of this screen.

1TF.5T| l VOLTAGE 3 i CURREN“T' i I SOAK TIME |
g Mt
N kT
H PASS i { FAl, 1 L RETEST i

Figure 5-~17. Check Voltage Screen
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STEP 7. Press the LEFT pushbutton, then the DOWN pushbutton to
display the Nominal Capacitance and Charge Rate screen.
Press the RIGHT or LEFT pushbutton until only the Nominal
Capacitance is displayed. Press the INC or DEC pushbutton
te set this to the nominal value of the sample capacitor.

Refer to Figure 5-18 for an example of this screen.

rTest I VOLTAGE 1 T CURRENT 1 [soaKk TiME |

I JSS \y Y g, Eo
RIRIES S o) o

Tt l

i PASS Pl FAL 11 RETEST |

Figqure 5-18. Nominal Capacitance Screen

STEP 8. Press the LEFT pushbutton, then the DOWN pushbutton to
display the Presence Calibration screen. Refer to Pigure

5-19 for an example of this screen.

["TEsT 1 [ vortage 1 T current 1 [ SOAK TIME 1
e T IO N R N .
Bree et e B OELLENY et 4 LG

l PASS ] 1 FAIL ] L RETEST |

Figure 5-20. Presence Calibration Screen

STEP 9. 1Install the test fixture (that holds and probes the DUT)

exactly as it will be used in normal testing.

STEP 10. Verify that there are no DUTs in the test fixture. Set the
test fixture probes to normal spacing, without allowing them
to contact each other.
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STEP 11.

Close the test head or test fixture cover. Verify that the
INTERLOCK LED on the 5300 is no longer illuminated. Refer
to Figure 5-20 for the location of this LED.

F ERESg  incnic Sewntiti fndastrees ni (' N\
’ mwz T VGLTRGE 1 [ ComRENT 1 | SOAKTRE 1
rw SEICE Y 1&
FAL I REYESY

RESULY STATUS SELECY

Pags p Hi.\n\r
° powsa
L
_ Qs st 8& cu FaL Emm mmncx e
Ovmmt swonT O odd
\.szr O
L
i

® LEDon
O - LED off

STEP 12.

STEP 13.

STEP 14.

H RESUE?LEDS INTERLOCKLED

Pigure 5-20. LED Locations

Enable the Presence <calibration by pressing the RIGHT
pushbutton. Initiate the Presence calibration by pressing
either the INC or DEC pushbutton. A Part Present test will
be performed, with the result appearing on the RESULT LEDs.

If the NPP (No Part Present) LED is illuminated, press the
DEC pushbutton to decrease the Presence calibration value
{and initiate another Part Present test). 1If the PASS LED
is illuminated, press the INC pushbutton to increase the
Presence <calibration value (and initiate another Part

Present test).

Repeat the preceding step until the test result changes from
NPP to PASS or from PASS to NPP or until a calibration value
of 12 is reached and NPP is still illuminated.
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STEP 15.

STEP 16.

STEP 17.

STEP 18.

STEP 19.

If 2 calibration value of 12 was reached and NPP remained
illuminated, proceed to the following step. _

The Presence calibration value that is now displayed is the
threshold at which the probe-to-probe capacitance is no
longer detected as a DUT. That is, if a higher calibration
value is set, very small DUTs may not be detected as being
present: if a lower <calibration value is set, the
probe-to~probe capacitance will be detected as a DUT. The
Presence calibration value should be increased (by pressing
the INC pushbutton) by 12 counts for a 50 volt Check voltage
or by 6 counts for a 25 volt Check voltage. This will
provide a small "guard band" to allow reliable detection of
DUT presence.

Place the sample capacitor in the test fixture. Close the
test head or test fixture cover. Verify that the INTERLOCK
LED on the 5300 is no longer illuminated.

Press the INC pushbutton to perform another Part Present
test. Press the DEC pushbutton to perform another Part
Present test. 1In both cases, the PASS LED should illuminate
to indicate that the presence of the part was detected. 1If
the NPP LED is illuminated, either there is poor contact to
the DUT, the DUT is open, or the calibration value is too
high.

Repeat the preceding step several times to verify that the
5300 can reliably detect the presence of the DUT.

Press the LEFT pushbutton followed by the UP or DOWN
pushbutton to leave the Presence Calibration screen. This

calibration is complete.
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5.3 MAINTENANCE

The 5300 was designed to keep maintenance to a minimum. Normal
maintenance consists of keeping the instrument free of dust and dirt

and cleaning of the fan filter. The following sections describe these
two tasks.

5.3.1 Cleaning the Exterior

I WARNING .

BEFORE CLEANING THE EXTERIOR OF THE INSTRUMENT, UNPLUG THE
POWER CORD FROM THE INSTRUMENT. FAILURE TO DO SO CAN CAUSE
SERIQCUS INJURY IF CLEANING SOLVENT IS ALLOWED TO ENTER THE
INSTRUMENT.

The 5300 shoud be kept clean of dust and dirt. The vents should be

checked often to ensure that the flow of air through the instrument is
not obstructed,

Loose dust on the exterior may be removed with a soft cloth or a dry
brush. Water and mild detergent may be used: however, abrasive
cleaners should not be used.

AVCOID THE USE OF CHEMICAL CLEANING AGENTS WHICH MIGHT DAMAGE
THE PLACTICS USED IN THIS INSTRUMENT. DO HOT APPLY ANY
SOLVENT CONTAINING KETORES ,; ESTERS, OR BEALOGENATED

HYDROCARBONS. TO CLEAN, USE ONLY WATER SOLUBLE DETERGENTS,
ETHYL, METHYL, OR ISOQOPROPYL ALCOHOL.
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5.3.2 Cleaning the Fan Filter

The fan filter should be inspected on a frequent basis to prevent it
from being clogged. The cleanliness of the work environment and the
amount of use will determine how often this is required. The filter
should be inspected at least every 3 months.

Cleaning of the filter is performed as follows.

STEP 1. Turn instrument power to O (off) and remove the power cord.

STEP 2. Remove the fan filter guard by unscrewing the screw that

secures it. Refer to Figure 5-21.

Unscrew and remove guard

FREQ. 50-60 M /300 VA (MAX;

MOM| RANGE | FUSE irsov
100§ FG—35t0 1 154 36 #EEE-
§ | 170 P08—3137 | 5a 58 pEEE
TR0 -4 P33 ST
T {16 —Jokl TIA S8 R

Figure 5-21. Removing the Fan Filter Guard

STEP 3. Remove the fan filter. Clean the filter by shaking it or by

blowing air across it.
STEP 4. Replace the filter on the instrument.

STEP 5. Replace the fan filter guard. Secure it using the screw

that was removed earlier.

STEP 6. Replace the power cord.
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SECTION 6
DIAGNOSTIC MESSAGES

Certain system errors will produce a corresponding diagnostic message
on the 20-character display. These messages are listed in this

section, with a description and suggested course of action for each.

Zero Volts Failure

This message indicates that the discharge circuitry is unable to
return the DUT to zero volts after a test. Press the POWER pushbutton
once to the instrument to O (off), then press it again to turn the
instrument to 1 (on). If the message reappears, the instrument
requires repair of the failed circuitry. Discharge the DUT according

to appropriate methods. Handle the DUT carefully as it may not be
fully discharged.

"~ oanGen
IF THE ZERO VOLTS FAILURE MESSAGE IS DISPLAYED, THE DUT MAY
BE CHARGED TO A LETHAL VOLTAGE. EXTREME CARE MUST BE TAKEN

TC DISCHARGE THE DUT SAFELY. CONTACT WITH TEE DUT LEADS
COULD CAUSE SEVERE INJURY AND/OR DEATH.
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High Temperature

This message indicates that the internal temperature of the instrument
has exceeded operating limits. The POWER pushbutton should be pressed
to turn the instrument to O (off). The fan filter should be checked
as a plugged filter can cause internal temperatures to rise guickly.
Refer to Cleaning the Fan Filter, Section 5.3.2. Once the instrument
has had adequate time to cool off and the filter has been checked or
cleaned, the instrument can be used again.

BV Clamp Error

This message indicates that the High Voltage Clamp circuitry is not
functioning properly. Press the POWER pushbutton once to the
instrument to O (off), then press it again to turn the instruﬁent to 1
(on). 1If the message reappears, the instrument requires repair of the
failed circuitry.

Low Battery in ZRAM
This message indicates that the battery backup for the RAM on the CPU

circuit assembly requires replacement. Contact ESI (503-641-4141) for
information about replacing the battery.
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Faulty CPU

This message indicates that the CPU failed the power-up self test.
The POWER pushbutton should be pressed to turn the instrument to 0

(cff). Contact ESI (503-641-4141) for information about replacing the
CPU.

ROM Failure

This message indicates that the ROM (on the CPU circuit assembly) has
failed the power-up self test. The POWER pushbutton should be pressed
to turn the instrument to O (off). Contact ESI (503-641-4141) for
information about replacing the ROM,
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SECTION 7
INSTALLATION

This section is intended to provide information for unpacking the
5300, verifying that it is functioning, connecting it to the rest of

the system, and performing a full system checkout.

7.1 UNPACKING

When the 5300 is received, it should be carefully removed from its
shipping box and checked for proper operation. This is done as

follows.

STEP 1. Open the shipping box and remove the packing slip. Be
careful to not damage the 5300 while opening the shipping

box.

STEP 2. Remove the 35300 and all accessories from the shipping box.
Check the packing slip to verify that all parts are found.

If any parts are missing, contact ESI immediately.

STEP 3. 1Inspect the 5300 for shipping damage. 1If any is found,
contact the shipper immediately. Keep the shipping box and
any packing material for the shipping damage claim and for
any future shipping of the 5300.
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7.2 LINE POWER CONNECTIOHN

Before the Preliminary Checkout can be performed, the 5300 must be
connected to a source of line power. This involves selecting the
appropriate voltage on the power entry module, installing the proper
fuse in the power entry module, and connecting the appropriate power

cord. The following sections describe these procedures.

7.2.1 Line Voltage and Fuse Selection

Selection of the appropriate line voltage and fuse consists of opening
the cover to the power entry module, remo#ing the voltage selector,
replacing the voltage selector with the appropriate voltage displaved,
installing the appropriate fuse, and closing the cover. This is

accomplished as follows.

STEP 1. Locate the power entry module that is found on the rear
panel of the instrument. Remove the power cord from the
connector on this module. Refer to Figure 7-1.

Power Entry Module
Power Cord Connector Line Voitage Switch Fuse

FREQ. 50-60 ez 100 Vi/IMAX: /
¢
By
N

[z

o g
© C

o
180
H
P le==] adbEea=
720
246 [210~ Jabt T34 58 RS-

Figure 7-1. Location of Power Entry Module

STEP 2. Pry open the cover with a flat-bladed screwdriver, using the

notch provided. Refer to Figures 7~2a and 7-2b.
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STEP 3. Remove the voltage selector, rotate it so the appropriate
veltage is visible, and replace it in the power entry
module. Refer to Figure 7-2c.

N

Figure 7-2. Selecting the Appropriate Yoltage
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STEP

STEP

4.

5.

Remove both fuse holders, as indicated in Figure 7~2d. One
fuse holder is used with metric (5 x 20) fuses, the other is
used for American (3AG) fuses. Install the appropriate fuse
in the appropriate fuse holder (1.5 A Slow Blow for 100 and
120 VAC, 0.75 A Slow Blow for 220 and 240 VAC).

Replace the fuse holder with the fuse in the right-~hand
position. Replace the unused fuse holder in the left-hand
position. <Close the cover, as indicated in Figure 7-2e.

7.2.2 Selecting and Connecting the Power Cord

If the power cord supplied with the instrument is not correct for your

area,

an appropriate one must be selected. PFigure 7-3 indicates the

type of connector and wiring that is typical for different areas of

the world,

It is the installer’'s responsibility to verify that the

connector on the power cord is correctly installed for the area.

STEP

STEP

STEP

1.

2.

3.

Verify that the power cord is correct for the area in which
the instrument will be used. If the power cord supplied
with the instrument is not correct, a proper one must be
obtained. Refer to Figure 7-3 for assistance in identifying

the appropriate connector for the power cord.

Plug cone end of the power cord into the power cord connector
on the power entry module on the rear panel of the
instrument.,

Plug the other end of the power cord into a source of line

power.

NOTE: To maximize noise immunity, the 5300 should be

plugged into the same ocutlet as the handler and test head
(if present). It is important that the neutral lines be the
same for all of the equipment.
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L BROWN

%\—ie GREEN,/YELLOW

N LIGHT BLUE

=11 BROWN
z:[m:[ @js GREEN,/ YELLOW
' N

LIGHT BLUE

FURNISHED FOR COUNTRIES
OTHER THAN LISTED BELOW

250V, 6A
NEW ZEALAND,
AUSTRALIA, ETC.

of |

—— E'__,RP-L BROWN
ey GTr—i GREEN/YELLOW
M— N LIGHT BLUE

"-ﬁ-L BROWN
6\7'——— E GREEN/YELLOW

250V, S5A

GREAT BRITAIN,
SOUTH AFRICA, INDIA,
ZIMBABWE (RHODESIA),
SINGAPORE, ETC.

N N LIGHT BLUE

N LIGHT BLUE
N LIGHT BLUE
— Q{< E GREEN/YELLOW
—
—— L BROWN 280, 6A
EAST/WEST EUROPE,
L BROWN IRAN, ETC.
L L:((
Ei B H U { {=—r—E GREEN/YELLOW
NS r

LEGEND E = EARTH OR SAFETY GROUND

L = LINE OR ACTIVE CONDUCTOR
N = NEUTRAL OR IDENTIFIED CONDUCTOR

Figure 7-3. Power Cord Connectors
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7.3 PRELIMINARY CHECKOUT

The Preliminary Checkout provides a very basic test of proper
instrument operation. It is useful to verify that the instrument has

not experienced severe damage in shipment. It is performed as
follows.

STEP 1. Verify that the 1line voltage switch, fuse, and power cord
have been installed correctly, as described in the previous
section.

STEP 2. Verify that there are no external connections made to the
test connector that is located on either the front or rear
cf the instrument. Refer to Figure 7-4 for the two
locations of this connector.

8 : ")
Freer  Foveer 1 T oo 1 Fae T
k £ASS 1Lh£mL_z
RESULT STATUS SELECY
(BantER)
‘ ! PASS [ 1ed RthD\!
o} o]
X POWER
ENABLE ms& ci(F)ill. ERROR mmwc =y
RemoTE SHORT ARG : o2
SOt o) O
\
F.d
E Front View

Test Connector

FREQ. S0-60 Hz 100 VA MAX

beOm| RANGE | FUSE

4
I
m 70 [on_ 132 ¢ 54 58
770 D1ve - 347] 734 54

740 1218 T04] 734 53 »

3 \
Rear View Test Connector

Figure 7-4. Test Connector Locations
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STEP

STEP

STEP

3. Verify that the access keyswitch is in the ENABLE position.
Refer to Figure 7-5.
- ™
7EsT FTONGLTREE 1 o cummewT  } Esgnx THE 1
i, PASS i L FAil P RETEST H
RESULY STAYUS SELECT SEY
/OENA&E Sl?AIL ChFAR || ERROR  HTERLOCR powE 15y
é"ﬁ""’“ SHORT  ARC @ O o ll,
\Om HJ
v
;S /
g Access Keyswitch POWER Pushbutton
Pigure 7-5. Access Keyswitch and POWER Pushbutton

4. Press the POWER pushbutton to turn the instrument to 1 (on).
Refer to Figure 7-5 for the location of this switch.

5. As the instrument cycles through its power-~up sSequence, it
should briefly illumipate all LEDs and all segments in the
display. When the cycle is done, the following should be
illuminated: ENABLE LED, INTERLOCK LED, the LEDs on the UP
and DOWN pushbuttons, and the 20~character display. Refer
to Figure 7-6 for an illustration of this condition. With
the exception of the numbers in the display, the instrument
should appear exactly as in Figure 7-6.

{ ™y
T7e57 ) T VOLTAGE T corment 1 [ SCaX TME 1
=T 1@Ey ol Bms
b PSS d L2 W Y ... S
SELECT SET
St FALL Ch FAK. .Emﬂ HTERLOCK. : FowER Y
| O
i N ol
@ - LED on
O - LED off

UP Pushbutton

DOWN Pushbutton

Figure 7-6. Front Panel Following Power-Up Sequence
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STEP 6. Press the DOWN pushbutton once. The LED on this pushbutton
should be illuminated. The characters at the left end of
the display should change from St te Ck and the other

entries in the display may also change, as indicated in

T i I % 7 T A7 e W - - M
I } = 1usy  HEHm=
| e M n__z,rw_..x

RESULT STYATUS SELECT

PASS g nswv resr
O Q POWER
SLFAL Ok FAL snnoa msna.ocn 189
@ EnARLE
P &) (o]
Onemote SHORT ARC odd
\O SET O O
\:

DOWN Pushbutton

@ LED on g
O - LED off

Figure 7-7. Front Panel After Pressing DOWHN
STEP 7. Press the POWER button to turn the power to 0O (off).

Disconnect the line cord from the source of line power. The
Preliminary Checkout is complete.
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7.4 TEST CABLE ASSEMBLY

- Connection to the Device-Under-Test (DUT) is accomplished through the
Test cable assembly that must be connected to the test connector.
This connector can be mounted on the front or rear of the instrument.

Connections must be made with this cable to carry the High Voltage
Output signal, the Sense Input signal, and the Interlock signals,
Table 7-~1 provides the pin assignments and wire colors for this cable.

There are two optional connections that can be made through this
cable. A Start input is provided to allow the initiation of tests
where neither the Handler Interface nor a communication-interface are
used for this purpose. A Result (Pass/Fail) output is provided to
drive a pair of LEDs to indicate the test result.

I WARNING .

DO NOT ATTEMPT TO LENGTHEN THE TEST CABLE ASSEMBLY. LENGTH~
ENING THE COAXIAL CABLES CAN PRODUCE A SERIOUS HAZARD THAT
MAY EXPOSE THE USER TO POTENTIALLY LETEAL YVOLTAGES. THIS
HAZARD CAN CAUSE SERIOUS INJURY ANRD/OR DEATH FROM CONTACT
WITH HIGH VOLTAGE. CONTACT ESI IF A LONGER CABLE IS NEEDED.

Table 7-1. Test Cable Pin Assignments

Pin Function Wire Color
1 Common Black

2 No Connection

3 Start White/Blue
4 Result White/Green
5 Interlock 2 White/Yellow
6 No Connection

7 Frame Ground Green

8 No Connection

9 No Connection

1¢ Interlock 1 White/Brown
11 No Connection

12 No Connection

13 No Connection

14 Frame Ground

15 HV Shield

HY Connector HY Output Large Coax
Coax Connector Sense Input Small Coax
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7.4.1 Mounting the Test Connector

Before the Test cable assembly is connected, the test connector should
be mounted in the appropriate location on the front or rear panel.
Refer to Figure 7-8 for the two alternate locations of this connector.
If the connector is already in the desired location, this section can

be skipped.

FTEsT T WOLTAGE 1T CURREN T TSOAK TARE 1

L M. L TS
SELECT SET

PASS
RESULY STATUS-
| Jer) -
_ PASS NPE READY YESY
o) oo @]
POWER
stEan CnFAL | | ERROR  NTERLOCK 1y
e oljlo o () o
g ARC ¢
' o)

1

o
HORT
o]

5
\.

g Front View
Test Connector

FREQ 5060 M 100 VA :MAX

. e sams
t e o
TEST POINTS
¢ v 1
Dt

oo

@ ° @
e
Cmm— e e
776 98 - radf ria sp  ES
240 J3% - 2ma] Pia 83 B \
: \
Reor View Test Connector

FPigure 7-8. Test Connector Locations
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7.4.1.1 Preparing the Instrument

Before the Test connector can be relocated, several covers must be
removed from the 5300 to gain access to the connector and cable. The

following procedure describes this process.

BEFORE BEGINNING THE FOLLOWING PROCEDURE, VERIFY THAT THE
INSTRUMENT LINE CORD HAS BEEN REMOVED FROM THE INSTRUMENT.
FAILURE TO DO SO MAY EXPOSE POTENTIALLY LEYTHAL HIGH VOLTAGE.
FAILURE TO REMOVE THE LINE CORD MAY RESULT IN SERIOUS INJURY
AND/OR DEATH FROM CONTACT WITH HIGH VOLTAGE.

STEP 1. Remove the line cord from the instrument.
STEP 2. Lay the 5300 on its top cover. Remove the two screws that

secure the bottom cover to the 5300. 8Slide the cover back

to remove it from the instrument. Refer to Figure 7-9.

Figure 7-9. Removing the Bottom Cover
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STEP 3. Turn the instrument over and remove the two screws that
secure the top cover to the 5300. Slide the cover back to

remove it from the instrument. Refer to Figure 7-10.

\

it |
iy
g
i
i
i
i
|\
A
i

\--.
e
2]
1]
olg

Figure 7-10. Removing the Top Cover

STEP 4. Remove the 4 screws that secure the Low Voltage Shock Shield

and remove the shield. Refer to Figure 7-11.

i;/ Shield Screws {4-5-_,~\_\_i

Removing the Low Voltage Shock Shield

7 - 12
elsli Model 5300 Flash Tester 2/87

Figure 7-11.



STEP 5. Remove the 6 screws that secure the Low Veoltage circuit
asgsembly. Refer to Figure 7-12.

Circuit CardMi
?’ | Screws (6}
1

v/ v

W= card Service
i Supports

Figure 7-12. Removing the Low Voltage Circuit Assembly Screws

STEP 6. The Low Voltage circuit assembly must be raised and secured
in the wup (vertical) position. Carefully 1lift the
right-hand side of the circuit assembly (as viewed from the
rear) until the circuit assembly is vertical.
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STEP 7. Push the Low Voltage circuit assembly over the two Card
Service Supports. Turn the screw heads on each support 90°
{(1/4 turn) clockwise to secure the circuit assembly. Refer
to Figure 7-13. The preparation for moving the Test
connector and cable is complete. Proceed to the appropriate

section (7.4.1.2 or 7.4.1.3) that follows for the procedure
for moving the connector and cable.

& & ) .
N N Turn right 90° to hold card
e e in up position
[ - mg?m e dC PP
nerml g
el
D o &=

Figure 7-13. Securing the Low Voltage Circuit Assembly
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7.4.1.2 Moving the Test Connector from the Front to the Rear

STEP 1. Prepare the instrument as described in
Instrument, Section 7.4.1.1.

Preparing the

STEP 2. Remove the two nuts and lockwashers that secure the Test

connector and plate in place. Refer to Figure 7-14.

Remove nuts and jockwashers (2)

Figure 7-14. Unbolting the Test Connector
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STEP 3. Disconnect plug P8 from the connector J8 on the High Voltage
circuit assembly. Refer to Figure 7-15.

Disconnect P8 from JS\E

Figure 7-15. Disconnecting P8

STEP 4. Carefully 1lift the Test connector and cables away from the
front location.
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STEP 5. Remove the two nuts and lockwashers that secure the blank
panel in the rear Test connector location. Move the blank
panel to the front Test connector location and bolt it in
place. Refer tb FPigure 7~16.

DANGER

THE BLANK PANEL MUST BE INSTALLED IN THE UNUSED LOCATION TO
PREVENT ACCESS TO THE INTERNAL CIRCUITRY OF THE INSTRUMENT.
FAILURE TO INSTALL THIS PLATE COULD RESULT IN SERIOUS INJURY
AND/OR DEATH FROM CONTACT WITH HIGH VOLTAGE,

/ Front

=

Remove nuts and lockwashers (2) Replace nuts and lockwashers (2)

Figure 7-16. Moving the Blank Panel
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STEP 6. Bolt the Test connector in place in the rear of the
instrument. Refer to Figure 7-17. Be careful to follow the

cable routing shown in the figure.

Secure cable with cable tie to fan corner
Rear / /

Replace nuts and lockwashers (2)

Figure 7-17. Attaching the Test Connector to the Rear Location

STEP 7. BSecure the cables that route over the fan using the cable

tie supplied with the instrument. Refer to Figure 7-17.
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STEP 8. Reconnect P8 to J8. Refer to Figure 7-18.

Connect P8 to J8

Figure 7-18. Reconnecting P8 to J8

STEP 9. 1Installation of the Test connector and cables is complete,

Proceed to Reassembling the Instrument, Section 7.4.1.4.
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7.4.1.3 Moving the Test Connector from the Rear to the Front

STEP 1., Prepare the instrument as described in

Instrument, Section 7.4.1.1,.

Preparing the

STEP 2. Remove the two nuts and lockwashers that secure the Test

connector and plate in place. Refer to Figure 7-19.

Remove nuts and fockwashers (2)

Figure 7-19. Unbelting the Test Connector
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STEP 3. Disconnect plug P8 from the connector J8 on the High Voltage

circuit assembly. Refer to Figure 7-20.

Disconnect P8 from J8

Figure 7-20. Disconnecting P8

STEP 4. Carefully lift the Test connector and cables away from the

rear location.
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STEP

5.

Remove the two nuts and lockwashers that secure the blank
panel in the front Test connector location. Move the blank

panel to the rear Test connector Jlocation and bolt it in

place. Refer to Figure 7-21.

DANGER

THE BLANRK PANEL MUST BE INSTALLED IN THE UNUSED LOCATION TO
PREVENT ACCESS TO THE INTERNAL CIRCUITRY OF ‘THE INSTRUMENT.
FAILURE TO INSTALL THIS PLATE COULD RESULT IN SERIOUS INJURY
AND/OR DEATH FROM CONTACT WITH HIGH VOLTAGE.

Remove nuts and lockwashers (2) Replace nuts and lockwashers (2)

Figure 7-21. Hoving the Blank Panel
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STEP 6. Bolt the Test connector in place in the front of the
instrument. Refer to Figure 7~22. Be careful to follow the

cable routing shown in the figure.

Replace nuts and lockwashers (2}

Figure 7-22. Attaching the Test Connector to the Pront Location
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STEP 7. Reconnect P8 to J8. Refer to Figure 7-23.

Connéct P8 to J8

Figure 7-23. Reconnecting P8 to J8

STEP 8. Installation of the Test connector and cables is complete.

Proceed to Reassembling the Instrument, Section 7.4.1.4.
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7.4.1.4 Reassembling the Instrument

Once the Test connector and cables have been moved to the desired
location, the shield and panels of the instrument must be replaced on
the instrument. This is done as follows.

STEP 1. Rotate the screw heads on each of the Card Service Supports
90° (1/4 turn) counter-clockwise. Carefully remove the
circuit assembly from the supports by pulling the assembly
away from the supports while pushing the supports through
the circuit assembly. Refer to Figure 7-24,

Turn left 90° to remove card
from up position

D

Figure 7-24. Disconnecting the Low Voltage Circuit Assembly
from the Supports
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STEP 2, Lower the Low Voltage circuit assembly in place and secure
it using the 6 screws that originally held it. Refer to
Figure 7-25.

P LT e ———F
Screws {6)

-

Figure 7-25. Securing the Low Voltage Circuit Assembly
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STEP 3. Replace the Low Voltage Shock Shield and secure it using the
4 screws that originally held it. Refer to Figure 7-26.

i/’ Shield Screws {4)\

Figure 7-26. Replacing the Low ¥oltage Shock Shield

i WARNING I

IT IS ESSENTIAL THAT THE LOW VOLTAGE SHOCK SHIELD IS
REPLACED AS DESCRIBED IN THE PRECEDING STEP. FAILURE TO
REPLACE THIS SHIELD CAN RESULT IN A HAZARDOUS CONDITION WHEN

THE TOP COVER IS NOT IN PLACE.
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STEP 4. Slide the top cover back in place and secure it with the two
screws that originally held it. Refer to Figure 7-27.

Figure 7-27. Replacing the Top Cover

STEP 5. Turn the instrument over and slide the bottom cover back in
place. Secure the cover using the two screws that
originally held it. Refer to Figure 7-28,

Figure 7-28. Replacing the Bottom Cover

STEP 6. Turn the instrument over. The installation of the Test
connector is complete.
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7.4.2 Test Signals

Two of the cables in the test cable are coaxial cables. The larger
cable carries the HV Output signal. The smaller cable carries the
Sense Input signal. These cables must be connected to the test head
probes such that they contact either side of the DUT. Their shields
must be insulated from each other and from contacting any other
conductor. There is a Ground wire in the test cable that must be
connected to the Chassis Ground of the test head. The following
procedure describes these connections.

STEP 1. Verify that the Test cable assembly is not connected to the
5300.

NOTE: Only minimum or maximum dimensions are listed in the
following steps. The actual dimensions required are
determined by the needs of the test head.

STEP? 2. Locate the smaller coaxial cable from within the test cable.
Strip the outer insulation up to 2 inches from the end of
the cable. Refer to Figure 7-29a.

STEP 3. Strip the shield and inner insulation, leaving at least

1/2 inch of shield and insulation exposed. Refer to
Figure 7-2%b.

STEP 4. Using diagonal cutters or scissors, trim away all of the
exposed shield. Refer to Figure 7-29c.

CAUTION &
IT IS KECESSARY THAT AT LEAST 1/2 INCH OF INNER INSULATION
REMAINS TO PROVIDE ADEQUATE AIR GAP BETWEEN THE SHIELD AND
THE INNER CONDUCTOR. BO MORE THAN 2 INCHES OF IHNER
CONDUCTOR SHOULD EXTEND PAST 'TEE END OF THE SHIELD TO
MINIMIZE ROISE PICRUOP. IN ADDITION, EXTREME CARE SHOULD BE

FOLLOWED WHEN TRIMMING ‘THE SHIELD TO ENSURE THAT THE INNER
CONDUCTOR IS NOT CUT OR NICKED.
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STEP

STEP

STEP

STEP

je————up to 2" ——s|
a. ¢ BSOSO OSSN NINNS

o] l-at least 14"
b. %

upte 2" —
atleast5§"~J b

C. ? / r__f3

QOuter Insulation Inner Insulation

Shield Inner Conductor

Figure 7-29. Preparing the Coaxial Cables

Locate the larger coaxial cable from within the test cable.
Strip the cable in a similar manner as that used for the
smaller coaxial cable.

There should be two probes on the test head that will
contact the DUT. Connect the center conductor of the
smaller coaxial cable to one of the probes. If one probe is
more accessible when the cover is open, this probe should be
used in this step.

Connect the center conductor of the larger (high voltage)

coaxial cable to the other probe on the test head.

Connect the green {(Ground) wire from the test cable to the

Chassis Ground of the test head.
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7.4.3 Result and Start Signals

There are two optional control signals that pass through the test
cable: Result and Start. The Result signal is output to identify the
Pass or Fail status of the preceding test. The Start signal is input
to request the start of a test. The Start input is the only way to
initiate a normal test if neither the Handler Interface nor a
communication interface is installed. The following sections describe

the installation of the devices required to make use of these signals.

7.4.3.1 Result LED Installation

‘The Result output provides a signal that can drive a pair of LEDs
directly (without current-limiting resistors). 1In this installation
example, it is assumed that a red LED is used to indicate a failed DUT
and a green LED is used to indicate a passing DUT. LEDs should be
selected that illuminate properly with about 10 milliamperes of
current. Figure 7-30 provides a schematic of this connection.

STEP 1. Verify that the Test cable assembly is not connected to the
5300.

STEP 2. Connect the anode of the green LED to the cathode of the red
LED. Connect the white~with~green-stripe wire (of the test
cable) to this junction.

STEP 3. Connect the cathode of the green LED to the anode of the red
LED. Connect a wire from this junction to the black wire of
the test cable.

White/Green

Test Cable

Black

Figure 7-30. Result LEDs
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7.4.3.2 Start Switch Installation

. To initiate a test without wusing the Handler 1Interface or a
communication interface, a Start switch (SPST NO) must be installed to
the test cable. This switch must connect the Start input to ground to
initiate a test. The following describes this procedure. Figure 7-31

provides a schematic of this connection.

STEP 1. Obtain a single-pole, single-throw, normally-open (SPST NO)
pushbutton switch.

STEP 2. Verify that the Test cable assembly is not connecteéd to the
5300. |

STEP 3. Connect the white—with—blﬁewstripe wire (of the test cable)

to one side of this switch.

STEP 4. Connect a wire from the other side of this switch to the
black wire of the test cable.

Start Switch

White,/Blue by
Test Cable

Black

Figure 7-31. Start Switch

7 ~ 32
els|i Model 5300 Flash Tester 2/87



7-.4.4 1Interlock System Connections

There are twoe independent interlock systems on this instrument. The
installer must connect the interlock inputs on the test connector to
switches (SPST NO) that are open whenever the test probes on the test
head are exposed. When the test probes are safely covered, the
switches connect to Common. These switches are typically located
under a cover around the test head such that the cover must be closed
to close the switches. The 5300 will not accept a Start signal as
long as the interlock system is open. The following describes the
installation of these switches.

7.4.4.1 1Interlock Installation Safety Requirements

To ensure the integrity of the interlock system, proper installation
rules must be followed. As the 5300 is designed to be installed to a
variety of handlers and test heads, it is not practical to provide
detailed instructions for all equipment. This section provides
rules, compiled from UL and VDE regulations, that must be followed by
the installer.

I WARNING l

FAILURE TO FOLLOW THESE RULES CAN RESULT IN A BAZARDOUS
INSTALLATION. SUCH ACTION CAN LEAD TO SERIOUS INJURY AND/OR
DEATH IF CONTACT IS MADE WITE HIGH VOLTAGE.
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1) Safety interlocks shall protect operators and service

technicians from exposure to hazardous conditions or areas.

2) Safety interlocks shall require an intentional operation to
bypass.
3) Removing or opening the interlock cover shall remove the

associated hazard.

4) Equipment shall not be operable unless the interlock function is

restored and the covers are closed.

5) When located within an operator-accessible area, an interleock

shall not be operable by a test finger, with a coin, or by hand.

6) Design of the interlock system shall be such that the failure of
any one compeonent within the system shall not create a hazard, or it
shall be determined by testing that failure is not likely to occur
during the normal life of the instrument. For this instrument, the
installer must ensure that the selection and installation of the

interlock switches meet this requirement.
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7.4.4.2

STEP

STEP

STEP

STEP

STEP

STEP

STEP

Interlock Switch Installation Procedure

~ DANGER

FAILURE TO PROPERLY INSTALL AND TEST TEE INTERLOCK SYSTEM
MAY RESULT IN SEVERE INJURY AND/OR DEATH FROM CONTACT WITH
HIGH VOLTAGE. EXTREME CARE MUST BE FOLLOWED TO ENSURE THAT
THE INSTALLATION INSTRUCTIONS ARE FOLLOWED CORRECTLY.

1.

Obtain two single-pole, single~throw, normally-open (SPST
NO) switches. These switches are referred to as Switch A
and Switch B in this procedure. These switches must be UL
listed or VDE approved for use in this type of application.
They must be specified to operate up to 10 volts DC and
500 milliamperes {(dry circuit) for at least one million

cycles,

Install the two switches on the handler and test head such
that both switches are open whenever any live component is
not completely shielded from the operator.  Observe the

guidelines in the preceding section.

Verify that the Test cable assembly is not connected to the
5300.

Cennect the white~with~yellow-stripe wire from pin 5

(Interlock 2) of the test connector to one side of Switch B.

Connect the white-with~brown-stripe wire from pin 10

(Interlock 1) of the test connector to cne side of Switch A.

Connect the black wire from pin 1 (Common) of the test

connector to the unconnected side of both switches.

Verify that there are exactly two wires (black and
white/brown to Switch A and black and white/yellow to
Switch B) to each switch.
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7.4.4.3 Testing the Interlock Connection

Once the interlock switches have been installed, both must be tested

for proper operation. This is done as follows.

DANGER

DO NOT ATTEMPT TO OPERATE THE INSTRUMENT UNTIL THBIS
INTERLOCK TEST HAS BEEN SUCCESSFULLY PERFORMED. FAILURE TO
DO SO CAN RESULT IN SEVERE INJURY AND/OR DEATH FROM CONTACT
WITH HIGH VOLTAGE.

STEP 1. Verify that there are no connections to the test connector
on the instrument. Refer to Figure 7-32 for the tweo

possible locations of this connector.

{ %
TTESE T wouiage . ¥ T coRmgnt 1 T soAK vME )
L Lt J_k FA } Lo SEESL )
- RESULT STATUS SELECT SET
o & PAss " [hneapy TEST
o] o] o}
) POWER
EABLE SUFAL A FAL [ FERROR  IWTERLOCK 1
A o ojlo o O
O newote SHORT odd
\O SET 8]
“ v
r —
K Front View

Test Connector

FHEQ. 30-60 Hz 100 VA /MAX

- \
Rear View Test Connector

Figure 7-32. Test Connector Locations
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STEP

STEP

STEP

STEP

2.

Close the cover on the handler and test head. Plug the 5300
into a source of line power. Press the POWER button to turn
the instrument to 1 {(on). Refer to Figure 7-33 for the
location of the POWER button.

~ DANGER

IF THE STATUS OF THE INTERLOCK LED IS OTHER THAN EXPECTED IN
THE FOLLOWING STEPS, TURN THE POWER SWITCH OFF IMMEDIATELY
REMOVE THE POWER CORD, AND RECHECK THE WIRING OF THE
INTERLOCK SWITCHES. FAILURE TO DO SO CAN RESULT IN SEVERE
INJURY AND/OR DEATH FROM CONTACT WITH HIGH VOLTAGE.

3.

Observe that the INTERLOCK LED is illuminated, indicating

that the Interlock system is open. Refer to Figure 7-33 for
the location of the INTERLOCK LED.

4 ﬁ
TTEsT TVGTRGE 1 FCUmRENT 1 [ BOAK THE *
L PASS Py AL Py RETEST ]

STAYUS SELECT SET

REAGY  YEST
RROR  INTERLOGK . FOwER
ENABLE L=

m

-

1
Gremore °© ° O odd
\O SET O W_../
i !’

g INTERLOCK LED POWER Pushbuiton

Figure 7-33. Location of POWER Button and INTERLOCK LED

Plug the test cable into the test connector. Refer to

Figure 7-32 for the two possible locations of this
connector.

When the Test cable is connected to the 5300, the INTERLOCK
LED on the 5300 should turn off and the internal interlock

relay should click once, indicating that both interlock
switches are closed.
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STEP 6,

STEP 7.

STEP 8.

STEP 9.

STEP 10.

STEP 11,

STEP 12,

Open the cover on the handler and test head. The INTERLOCK
LED on the 5300 should illuminate and the interlock relay
should click once, indicating that the interlock system is
open. | '

Close the cover on the handler and test head., The INTERLOCK
LED should illuminate and the relay should click.

Unplug the Test cable from the 5300. Verify that the relay
clicks once as the cable is disconnected.

Reconnect the Test cable to the 5300. Verify that the relay
clicks again.

Secure the Test cable to the Test connector by sliding the
clip to the left, as indicated in Figure 7-34.

Push to unlock

-S@éa

Push to lock

@%—

Top View with Plug ™) Front or Rear Ponel Views
Figure 7-34. Test Connector Clip

Press the POWER pushbutton to turn the instrument to O
{off).

Disconnect the power cord from the source of line power.
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7.5 OPTIONAL INTERFACE MECHANICAL INSTALLATION

The optional interfaces may be installed in any of the circuit
assenmbly slots located in the rear of the instrument. Figure 7-35
indicates the location of these slots. As there are no switches or
jumpers on any of these interfaces, nothing must be done to the
interface itself before installation. The procedure that follows
describes the installation of an interface. For information regarding
the electrical connections that must also be made, refer to the

appropriate section that follows.
Circuit Assembly Slots

\ FREQ. 5060 Mz 100 VA (MAX:
Y

PR o,y
@\ ° /@

" —l BEENEE
m ! 135 |08~ 137 | 1 54 S8 Am-

20 [PPE - 2437 Pha BB dme

240 {2'o—Tod] 75a 5k R

N
Unscrew two screws to remove plate

TEST POIRTS
¥ v 3

Figure 7-35. Circuit Assembly Slots

STEP 1. Verify that the POWER switch is on 0 (off) and the power

cord is disconnected.

STEP 2. Unscrew the two screws that secure the plate that covers the
particular circuit assembly slot in which the interface will

be installed. Figure 7-35 identifies these screws.

STEP 3. Remove the plate. Save the plate and screws for future

replacement in case the interface is removed.
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Insert the interface in the circuit assembly slot, component

STEP 4.

side up, as shown in Figure 7-36.
STEP 5. Push the interface all of the way into the slot.
STEP 6., Tighten both screws to secure the interface.
STEP 7. Proceed to the appropriate section that follows to perform

the necessary electrical connections.
I 1
\ -
FREG S0-80 He /100 YA A mF.E'-‘E:::

Figure 7-36. 1Installing an Interface
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7.6 BANDLER INTERFACE CONNECTIONS

The optional Handler Interface provides inputs and outputs to allow a
handler to gain control of the 5300, initiate a test, monitor the
status of the test, and read the results of the test.

Within this section, the connections to the Handler Interface are
divided into the following groups: power, results, and control. Each
group ©¢f connections is covered separately.

There are two types of handlers that can be used with this Handler
Interface: Basic and Smart. The distinction is made with regard to
the method that the handler uses to initiate a test. A Smart handler
must first request control of the instrument. A Basic handler simply
requests a Start. For more information regarding Basic and Smart
handlers, refer toc HANDLER INTERFACE, Section 3.6.

The power and results connections are done in the same manner for
either type of handler. The control connections are different. For
this reason, the type of handler must be determined before the control

connections can be made.

To make connections to the Handler Interface, the installer must
obtain the appropriate connector. An Amphenol part number 57-10360 is
an example of one that will serve this purpose.

7 - 41
e|s]i Model 5300 Flash Tester 2/87



7.6.1 Power Connections

The Handler Interface regquires external sources of power for the

inputs and outputs. This is done to allow proper isolation of the
instrument from the handler.

NOTE: Although separate power supplies are described for
the inputs and outputs; a common supply can be used in some
cases., If the noise on the output supply (-) is excessive,
using a common supply will cause false triggering of the
inputs. In this case, separate supplies must be used. If

the output (-) is known to be quiet, a common supply can be
used.

The outputs on the Handler Interface require a supply of 5 to 28 VDC.

Both the + and -~ sides of this supply must be connected to the
instrument.

NOTE: The devices controlled by the outputs must not be
supplied with a voltage greater than that connected to the
Output Supply (+). Diocdes in the Handler Interface connect
the outputs to the Output Supply (+). Any voltage on the
outputs exceeding this supply voltage will be clamped to the
supply voltage by these diodes.

The inputs on the Handler Interface require only the (+) side of the
supply. Each input is triggered by sinking current from the input pin

to the (~) side of this supply.

Table 7-2 lists the pin assignments for the power connections.

Table 7-2. Handler Interface-Power Connections

Cable Connector

Line Pin

Number Number Function

2 19 Output Supply (-)

3 2 Input Supply (+)

4 20 Output Supply (+)
7 - 42

e|s|i Model 5300 Flash Tester 2/87



7.6.2 Binning Connections

The Handler Interface has 8 binning output lines. These can be used
in either of two modes: One-of-Nine or Binary. In the One-of-Nine
mode, each test result is coded as either one output line active or no
active outputs. This allows 9 different output states. This output
mode would be more commonly used when the interface must drive the
binning hardware directly.

In the Binary mode, only 5 output lines are used. The different test
results are coded as 5~-digit binary numbers. This output mode would
be more commonly used when the interface must communicate with a Smart
handler (or cohputer) that will control the binning hardware.

For information regarding the selection of output mode and codes for
each test result, refer to HANDLER INTERFACE, Section 3.6.
Information regarding the drive capabilities of the outputs is found
in the same section.

Table 7-3 lists the pin assignments for the binning connections. They

must be connected to the appropriate points on the handler.

Table 7-3. Handler Interface Binning Ceonnections

Cable Connector
Line Pin Qutput
Number Number One-ocf-Nine Binary
12 24 Bit 7 (MSB) Not Used
13 7 Bit © Bit 4 (MSB)
14 25 Bit 5 Bit 3
15 8 Bit 4 Bit 2
16 26 Bit 3 Bit 1
17 9 Bit 2 Bit 0 (LSB)
18 27 Bit 1 Not Used
19 10 Bit O (LSB) Not Used
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7.6.3 Control Connections

Once the type of handler (Basic or Smart) has been identified, the
control connections can be made. The following sections describe

these connections for both types of handlers.

Power to the inputs is provided by a separate power supply. The
inputs are triggered by connecting the input pin to the - side of this
external supply. If a supply of greater than 5 VDC is used,
current~limiting resistors must be used on each input pin. The
approximate value of these resistors is calculated from the following
eguation:

R = (V -5 Vv)/0.015 A

supply
Where:
v
supply
0.015 A is the desired input current

is the voltage supplied to Input Supply {(+)

Table 7-4 1lists the appropriate ‘resistcr value for various supply

voltages.

Table 7-4. Current~Limiting Resistor Values

Input . Resistor
Voltage Value
{volts) (ohms)
5 or 6 None Required
10 330
12 470
15 680
24 1.2 k
28 1.5 k
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7.6.3.1 Control Connections to a Smart Handler

The following control lines are used with a Smart handler: Alive,
Request, Active, Start, Busyl and Busy2. For more information on the

function of each of these 1lines, refer to HANDLER INTERFACE,
Section 3.6,

Connection of the control lines involves identifying the appropriate
point on the handler for each of the signals and connecting them to
the connector, using a current-limiting resistor for supply voltages
above 5 VDC. Table 7-5 lists the pin assignments for the control
signals.

Once these control conneétions have been completed, the cable should

be connected to the Handler Interface connector on the rear of the
instrument.

Table 7-5. Handler Interface Control Connections to a Ssart Handler

Cable Connector

Line Pin

Number Number Function

5 3 Request (input)

6 21 Start (input)

9 5 Active {output)

10 23 Busyl (output)

11 6 Busy? (output)

36 36 Alive (output)
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7.6.3.2 Control Connections to a Basic Handler

The following control lines may be used with a Basic handler: Alive,
Start, Busyl and Busy2. For more information on the function of each
of these lines, refer to HANDLER INTERFACE, Section 3.6.

Connection of the control lines involves identifying the appropriate
point on the handler for each of the signals that are to be used and
connecting them to the connector, using a current-limiting resistor
for supply voltages above 5 VDC. Table 7-6 lists the pin assignments
for the control signals.

Once these control connections have been completed, the cable should

be connected to the Handler Interface connector on the rear of the
instrument.

Table 7-6. Handler Interface Control Connections to a Basic Handler

Cable Connector

Line Pin

Number Number Function

6 21 Start (input)

10 23 Busyl (output)

11 6 Busy2 {output)

36 36 Alive (output)
7 - 46

e|s|i Model 5300 Flash Tester 2/87



7.7 COMMUNICATION INTERFACES

There are several communication interfaces available for. this
instrument. Installation of each interface involves mechanical
installation, electrical installation, and instrument configuration.
The mechanical installation is the same for all interfaces and is
described in OPTIONAL INTERFACE MECHANICAL INSTALLATION, Section 7.5.
The electrical installation and instrument configuration is described

in the following sections.

17.7.1 GPIB Interface

The GPIB Interface connector, located on the rear of the interface,
follows the IEEE~488 (GPIB) standard. Electrical installation of this
interface simply involves connecting a standard GPIB cable between

this connector and a similar connector on the other GPIB device(s).

In order to communicate by means of GPIB, several configuration
parameters must be set. Refer to GPIB, Section 3.7.1, for information

on setting these parameters.
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7.7.2 R8-232- Interface

‘The RS-232~C Interface connector, a male DB-25 connector located on
the rear of the interface, follows the EIA RS~232-C standard. The
electrical installation of this interface consists of constructing a
cable to connect the interface to the (DTE) computer. Information
regarding the construction of this cable is contained in this section.

The cable must have a female DB-25 connector at both ends. An
Amphenol 17-80250-15 or equivalent should work properly.

Instrument configuration for use with RS-232-C consists of setting
several communication parameters. Refer to Serial, Section 3.7.2, for

information on setting these parameters.

Before constructing the RS-232-C cable, the type of handshaking
(software or hardware) to be used must be determined. For information
on selecting the type of handshaking, refer to Handshaking,
Section 3.7.2.2.

If software handshaking is selected, the cable requires only three
wires and two Jjumpers. Table 7-7 indicates these connections.

Figure 7-37 is a schematic of such a cable.

NOTE: Connecting the DTR and DSR lines together will cause
the RS8-232-C Interface to appear to be active. This will
prevent access to the individual Serial screens while the
cable is connected. Access can be gained to these screens
by disconnecting the RS-232-C cable assembly from the 5300.
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Table 7-7.

R5-232-C Cable Wiring for Software Handshaking

5300 Computer
Pin | Name Pin | Name Notes
7 sG 7 8G Signal Ground
2 TD 3 RD Data from 5300 to computer
3 RD 2 ™D Data from computer to 5300
6 DSR Connect these two together
20 DTR
1 FG 1 FG Frame Ground, optional connection
‘Female Connector Female Connector
bB-25 DB-25
FG 1) {1 FG
4 €14
™ : >2> <2 TD
15 >< <15
RD >3> {3 RD
16 16
RTS 4 <4 RTS
17> {17
cTs . 5 {5 CTs"
18> <18
DSR 6 {6 DSR
To 19> €19 To
Model 5300 SG 7> X7 86 - Computer (DTE)
DTR 20)» <20 DTR '
DCD 8> <8 DCD
21> {2
9> &)
22 <22
100 <10
23> <23
RTR 1> <1l RTR
240 <24
12) {12
25 €25
13> €13
Figure 7~37. RS-232-C Cable Wiring for Scftware Handshaking
7T ~- 49
els|i Model 5300 Flash Tester 2/87



If hardware handshaking is selected, a different set of connections is

required.

Table 7-8 indicates these connections. Figure 7-38 is a

schematic of such a cable,

Table 7-8. RS-232-C Cable Wiring for Hardware Handshaking
5300 Computer

Pin | Name Pin | Name Hotes

7 8G 7 5G Signal Ground

2 TD 3 RD Data from 5300 to computer

3 RD 2 ™D Data from computer to 5300

6 DSR 20 DTR Allows each device to detect that
20 DTR 6 DSR the other is active
4 RTS 8 DCD Allows hardware handshaking

5 CTS 11 RTR

8 BCD 4 RTS

11 RTR 5 CTS

1 FG 1 FG Frame Ground, opticnal connection
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Female Connector

FG
0
RD
RTS
C7s

DSR

To
Model 5300 SG

DTR
oCehD

RTR

Figure 7-38.

Female Connector

DB.25 DB-25
1 e {1
14 {14
>2> £ 2
15> < <5
3 {3
16 > {15
4 el 4
17 > {17
£ 5
182 {18
6 N
19> 19
21 {21
>9>_ {9
222 {22
10> {10
232 - <23
24> <24
12> {12
25 ) {25
13> €13

els|i
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D

RD

RTS

CTs

DSR

5G

DTR
DCD

RTR

To
Computer (DTE)

R5-232-C Cable Wiring for Hardware Handshaking



7.7.3 RS-449 Interface

The RS-449 Interface connector, a male DC-37 connector located on the
rear of the interface, follows the EIA RS-449/422 standard. The
electrical installation of this interface consists of constructing a
cable to connect the interface to the (DTE) computer. Information

regarding the construction of this cable is contained in this section.

The cable must have a female DC-37 connector at both ends. An
Amphenol 17-80370-15 or equivalent should work properly.

Instrument configuration for use with RS-449/422 consists of setting
several communication parameters. Refer to Serial, Section 3.7.2, for
information on setting these parameters.

Before constructing the RS-449 cable, the type of handshaking
(scftware or hardware) to be used must be determined. For information
on selecting the type of handshaking, refer to Handshaking,
Section 3.7.3.2. '

If software handshaking is selected, the cable requires only five
wires and four Jjumpers. Table 7-9 indicates these connections.

Figure 7-39 is a schematic of such a cable.

The cable should consist of fully-shielded twisted wire pairs. Belden
#9805 is acceptable when software handshaking is used. One of the

twisted pairs should be used for the SG connection,

NOTE: Connecting the TR and DM lines together will cause
the RS5-449 Interface to always appear to be active. This
will prevent access to the individual Serial screens while
the cable is connected. To gain access to these screens,
the R5~449 cable should be disconnected.
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Table 7-9. RS-449/422 Cable Wiring for Software Handshaking

5300 Computer

Pin | Name Pin | Name Notes

18 8G 19 sG Signal Ground

4 SD+ 6 RD+ Data from 5300 to Computer
22 Sb- 24 RD-

6 RD+ 4 SD+ Data from Computer to 5300
24 RD~ 22 Sb-

11 DM+ _ Connect these two together
12 TR+

29 DmM- Connect these two together
30 TR~

7 RS+ Connect these two together
9 C8+

25 RS- Connect these two together
27 cs-

13 RR+ Connect these two together
3 RTR+

31 RR~ Connect these two together
21 RTR=-

1 SHIELD 1 SHIELD Optional connection
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Female Connector

Female Connector

SHIELD
{optional)

RTR

+ 1

g i)

4

RD

+

RS

+ 1

+CS

To
Computer (DTE}

+DM

+ TR

+RR'

$G

DC-37 DC-37
SHIELD 15 ’
{optional) ’ S
20) {20
2> {2
- 21 21
- 22 . 22
S0 4 43 4
23> {23
5> <5
= 24 Do 24
RD + ' 6
. 25 {25
{7
{26
{8
- 27 {27
{9
To 28) 28
Model 5300C 10> < <10
- 29 <29
oM @ ¢
- 30 €30
R + iz {12
Rr T 31 )—ﬁ {31
<13
32> {3z
14> <14
33) <33
15> <15
34> €34
16> <16
NOTE: Cable is constructed
35 >£7> of twisted-wire pairs. <35
See accompaning text. {17
36 {36
18> - 18
37 37
sG >19\ < {19
Figure 7-39. RS-449/422 Cable Wiring for Software Handshaking
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If hardware handshaking is selected, a different set of connections is
required. Table 7~10 indicates these connections. Figure 7-40 is a
schematic of such a cable.

The cable should consist of fully-shielded twisted wire pairs. Belden

#9809 is acceptable when hardware handshaking is used. One of the

twisted pairs should be used for the SG connection.

Table 7-10. RS5-449/422 Cable Wiring for Hardware Handshaking

5300 Computer

Pin | Name Pin | Name Notes

19 858G 1% 858G Signal Ground

4 5D+ 6 RD+ bData from 5300 tc Computer
22 SD~ 24 RD =

6 RD+ 4 SD+ Data from Computer to 5300
24 RD- 22 SD~

11 DM+ 12 TR+ Allows each device to detect that
29 DM~ 30 TR~ the other is active

12 TR+ 11 DM+

30 TR- 29 DM~

7 RS+ 13 RR+ Allows hardware handshaking
25 RS- 31 RR ™

13 RR+ 7 RS+

31 RR« 25 RS-

9 CsS+ 3 RTR+

27 CS=~ 21 RTR-

3 RTR+ 9 CS+

21 RTR- 27 8-

1 SHIELD 1 SHIELD | Optional connecticn
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Female Connector

Female Connector

DC.37 DC-37
{ s:_nt:a.z')) 1= {1 SHIELD
optiona optional
20 <20 {optional)
2> {2
- 21 —
SD ;80
23>
- 24 -
RD , + R0
- 25 -
RS , e RS
26) {26
8> <8
- 27 <27 -
Cs 4 9 (o + %8
To 28> {28 To
Model 5300 10D <10 Computer (DTE)
- 29 Vs £29 -
DM + 11 Yo /A ) <1+ bM
- 30 — = - K30 -
LT e <12+ 1R
. . \\__,(31 -
32> {32
14> <14
33) {33
15) {15
34> {34
16> <16
NOTE: Cable is constructed
35 >17) of twisted-wire pairs. <35
See accompaning text. {17
36> <36
18> . €18
37) 37
S6 19>~ < < 19 56

Figure 7-40.
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7.8 PARALLEL PRINTER INTERFACE

Installation of the (Centronics-compatible) Parallel Printer Interface
(P/N  61115) consists of a mechanical installation and cable
connection. When the interface is to be used by the 5300, it must be

selected at the Interface Select screen.

The mechanical installation of this interface is described in OPTIONAL
INTERFACE MECHANICAL INSTALLATION, Section 7.5.

The connector on this interface is a female DB-25 type. The pin
assignments are the same as those used on the IBM PC, allowing the
same printer <cable to be used.. Table 7-11 provides  the pin
assignments for such a cable. '

Table 7-11. Parallel Printer Interface Cable Pin Assignments

5300 Printer 5300 Printer

Pin Pin Pin Pin

Number Number Number Number

1 1 14 14 (Not Used)
2 2 15 32

3 3 16 - 31 {(Not Used)
4 4 17 36 (Not Used)
5 5 18 33

6 6 19 19

7 7 20 21

8 g 21 23

9 9 22 25

10 10 23 27

11 11 24 29

12 12 25 30

13 13

Refer to Interface Select Screen, Section 3.4.5.12.1 and Setting
Printer Parameters, Section 7.9.2 for information on selecting this

interface for ocutput to a printer.
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7.9 PRINTER CONNECTION

A printer may be connected to a serial interface, the GPIB Interface,
or the Parallel Printer Interface. This connection consists of the
following: installing the interface, connecting the interface to the
printer, setting the communication parameters on the printer, and
setting the communication parameters on the 5300. The fcllowing

sections describe these procedures.

7.9.1 Mechanical Installation of the Printer

The mechanical installation of the printer consists of installing the
appropriate interface in the 5300 and connecting the interface to the
printer. Information regarding the installation of the GPIB Interface
is contained in GPIB Interface, Section 7.7.1. The RS-232~C Interface
is covered in RS-232~C Interface, Section 7.7.2. The R5-449 Interface
is covered in RS-449 Interface, Section 7.7.3. The Parallel Printer

Interface is covered in Parallel Printer Interface, Section 7.8.
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7.9.2 Setting Printer Parameters

Once the mechanical installation is complete, the appropriate
communication parameters must be set in the printer and in the
5300.

There are typically two groups of settings that can be selected in a
printer: communication parameters and print characteristics. The
communication parameters must be set for a printer that communicates
by a serial or by a GPIB interface. These parameters should be set to
the same values set in the 5300. For information on setting these
values in the 5300, refer to GPIB Parameter Screens, Section 3.7.1.3
or Serial Parameter Screens, Section 3.7.2.3. An example of setting

these parameters is found later in this section.

The print characteristics allow the selection of how the characters
will appear on the page. Such items as perforation skip, page length,
line spacing, character pitch, and automatic LF may be selectable in
the printer. The following paragraphs discuss each of these

selections.

The 5300 will print a continuous series of lines, with no blank lines
inserted to skip page perforations. For this reason, it may be
desirable to set the printer to automatically skip the perforations.
The page length and line spacing should be set according to personal

preference and the length of paper used.

The 5300 sends no more than 72 characters per line. The character

pitch should be set to ensure that 72 characters will fit on one line.

Every line sent by the 5300 to the Parallel Printer interface will be
terminated by a carriage return and a linefeed. The printer should be
set to perform a linefeed only when the linefeed character is
received. The use of output terminators for the serial and GPIB
interfaces is selectable at the 5300.
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The following is an example of setting up a serial printer. The
communication parameters will be set to 4800 baud, 8 data bits, no
parity, 1 stop bit, carriage return and linefeed used as output
terminators, and XON/XOFF buffer control will be used.

STEP 1. Set the printer to support the «conditions 1listed in
Table 7-12. Refer to the printer's instruction manual.

Table 7-12. Serial Printer Parameters

Parameter | Setting

Baud Rate 4800

Data Bits 8

Parity None

Stop Bits 1

Automatic Linefeed Off

Buffer Control XON/XOFF (Software)

STEP 2. Press the POWER pushbutton on the 5300 to turn the

instrument to 1 (on). Refer to Figure 7-41.

STEP 3. Turn the access keyswitch to the SET position to gain access
to the SET mode. The SET LED should illuminate. Refer to
Figure 7-41.

r =\
R - M o v B T e M T B
=t jaay 1M Bme
] I Fhl E| l RETEST }
SELECT SET
POWER
‘ 13
f%% N
J\ ‘?0\;!1551
e — ” Pushbutton
s / \ N .
S oo LEFT DOWN \ \  DEC INC
FLEDet UP RIGHT

Access Keyswitch SET LED

Figure 7-41. Front Panel
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STEP 4. Press the UP or DOWN pushbutton until the Nominal
Capacitance and Charge Rate screen is displayed. Figure
7~42 is an example of this screen.

[¥EsT 1 ™ vourAGe 1 I CurrenT 1 I S0AKTME 1

oo peop oo L T t ore, aer ove, soene  Eoor 1™ -
FMom=1 | BpF Fate= S8mG
§ PASS |l FALL | RETEST |

Figure 7-42. Nominal Capacitance and Charge Rate Screen

STEP 5. Press the INC and DEC pushbuttons simultaneously and release

them, This should cause the 5300 to enter the Configure
mode.

STEP 6. Press the UP or DOWN pushbutton until the Serial Interface

Entry screen is displayed. Figure 7-43 is an illustration
¢f this screen.

FFE871 H VOLTAGE LI CURRENT | T SOAK TIME }
B v, e Y vee } v, ofos oo sae T eem e
mErial Interface
L PASS |1 FAIL | L. RETEST |

Figure 7-43. Serial Interface Entry Screen

STEP 7. Press the RIGHT pushbutton to access the individual Serial

screens.
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STEP 8. Press the UP or DOWN pushbutton until the Baud Rate screen

is displayed. Figure 7-44 is an example of this screen.

[TEsST | I voltace 1 [ Current 1 [ SOAK TiME |

L. . R J o Y
Hatkd Fate iast
1 PASS | | FAIL 1t RETEST I

Figure 7-44. Baud Rate Screen

STEP 9. Press the INC or DEC pushbuttons to change the Baud Raté to
4800, |

STEP 10. Press the DOWN pushbutton once to display the Character Size

screen. Figure 7-45 is an example of this screen.

ITEsT I VOLTAGE. P CURRENT I 1 SOAK TIME 1§
G RN N S :”' s

=§ I 3 ¥

e

| PASS 11 FAIL I 1 RETEST i

Figure 7-45. Character Size Screen

STEP 1l1. Press the INC or DEC pushbutton until 8 is displayed.

STEP 12. Press the DOWN pushbutton once to display the Parity screen.
Figure 7-46 is an example of this screen.

VTEST | f VOLTAGE 1 1 CURRENT I T SOAK TIME |

Hari Ty By
{ PASS 1 i FAIL i 1 RETEST 1

Figure 7-46. Parity Screen

STEP 13. Press the INC or DEC pushbutton until None is displayed.
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STEP 14.

Press the DOWN pushbutton once to display the Stop Bits

screen. Figure 7-47 is an example of this screen.
FTEST voLTaGe | T CurReNT 1 [ SOAK TIWE 1
D YR N SIS N o
D B RS S R B b
{ PASS 1 FAIL 11 RETEST !

Figure 7-47. Stop Bits Screen

STEP 15. Press the INC or DEC pushbutton until 1 is displayed.
STEP 16. Press the DOWN pushbutton once to display the Output screen.
Figure 7-48 is an example of this screen.

FY¥EsT I vourage 1 [ CURRENT 1 [ SGAK TIME 1

iyttt b

L PASS |1 FAIL |1 RETEST I

Figure 7-48. Output Screen

STEP 17. Press the INC or DEC pushbutton until CR + LF is displayed.
STEP 18,

Press the DOWN pushbutton once to display the XON/XOFF

screen. Figure 7-49 is an example of this screen.
TeEsT 1 VoLTaGE 1 I cURRenT 1 [“SOAK TME 1
WATTRE SRSTIETET fﬁ;q
P - Pl | 4.1
L PASS 11 FAIL 1| RETEST i

Pigure 7-49. XON/XOFF Screen

STEP 19. Press the INC or DEC pushbutton until Yes is displayed.
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STEP 20, Press the DOWN pushbutton once to display the Printer

screen. Figure 7-50 is an example of this screen,

I TEST i I VOLTAGE | | CURRENT | i SOAX THAE !
Tae, b g mbes ser s 3 e

Frerrter f4i

i PASS |1 FAIL il RETEST |

Figure 7-50. Printer Screen

STEP 21. Press the INC or DEC pushbutton until Yes is displayed.
STEP 22. Press the LEFT pushbutton to return to the Serial Entry
screen,
STEP 23. Press the DOWN pushbutton twice to display the Printer Entry
screen. Figure 7-51 is an illustration of this screen.
Mest 1 I VOLTAGE 1 T CORRENT 1 I SOAK TE 1
et
t PASS 1 FAIL 11 RETEST i
Figure 7-51. Printer Entry Screen
STEP 24.

Press the RIGHT pushbutton to access the individual Printer
screens.
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STEP 25,

screen is displayed.

Press the UP or DOWN pushbutton until the Interface Select
screen.

Figure 7-52 is an example of this

I TEST | I VOLTAGE | CUR;E!;T 1 i SOAGIME |
‘:. t - ‘.. e Lo ) 'y L] L) e
LEresr + S B
[ PASS i 1 FAIL i 1 RETEST 1

Figure 7-52. 1Interface Select Screen
STEP 26.

Press the INC or DEC pushbutton until Serial is displayed.

STEP 27. Turn the access keyswitch to the ENABLE position to return
to the ENABLE mode.

STEP 28. Press the UP or DOWN pushbutton until the Printed Reports
Entry screen is displayed.

Figure 7-53 is an illustration
of this screen.

[TEsT 1 I vociage 1 [ CurreNt 1 T SoAk TiWE 1
E73 ory gooe, o, go00, weben avee

Rl S NS SR

L PASS 1] FAIL i RETEST |

Figure 7-53. Printed Reports Entry Screen
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STEP 29. Press the RIGHT pushbutton to access the individual Printed

Reports screens. Press the UP or DOWN pushbutton until the
Print Header screen is displayed.

illustration of this screen.

Figure 7-54

Frsﬂ% e s dder

I TEST | VOLTAGE P CURRENT I 1 sOAKTIME 1

| PASS 1 1 FAIL i | RETEST

‘Figure 7-54. Print Header Screen

STEP 30. Press the RIGHT pushbutton to instruct the 5300 to print the

header. Figure 7-55 is an example of a header printout.

Cazleculated Rate
S0OmA
S0mA

Electro Scientific Industriss Inc.r Model 5300y Version

Test = Test Voltiade Test Current Sozk Time

81 100V 20uf Oms

Ck S50V Sufh Oms

Nominal C= 1.,0nF Charde Rate= S0mA

Max VY= 1250V Fresence Cal= 16 Outeut Every Nth=

St Stray fal= 270#F Ck Strawy Cal= 470rF HV Clams Cal=

Figure 7-55. Print Header Output

STEP 31. Press the LEFT pushbutton once to return to the Printed
Reports ocutput screen. This procedure is complete.
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7.10 INITIAL CHECEKOQUT

Once the installation has been completed, the initial checkout should
be performed te verify that the instrument is functioning properly.
The following is a description of an initial checkout procedure.

i WARNING I

THE PFOLLOWING PROCEDURE SHOULD NOT BE PERFORMED UNLESS THE
INTERLOCK SYSTEM HAS BEEN PROPERLY INSTALLED AND TESTED.
FAILURE TC DO SO CAN EXPOSE THE USER TO POTENTIALLY LETHAL
BIGH VOLTAGE. CORTACT WITH THIS HIGE VOLTAGE CAN CAUSE
SERIQOUS INJURY AND/OR DEATH. REFER TO TESTING THE INTERLOCK
CONNECTION, SECTION 7.4.4.3, FOR INFORMATION ON VERIFYING
PROPER OPERATION OF THE INTERLOCK SYSTEM.

STEP 1. Verify that the line voltage has been properly set and that
the proper fuse 1is installed. Refer to LINE POWER
CONNECTION, Section 7.2.

STEP 2. Verify that the interlock system has been properly tested.
Refer to Testing the Interlock Connection, Section 7.4.4.3.

STEP 3. Place a known good DUT in the standard test position under
the test head. The capacitance of this DUT should be
greater than 100 picofarads. If a DUT of smaller
capacitance value must be used, the Presence calibration
must be performed. Refer to Presence Calibration,
Section 5.2.3.
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STEP 4.

Press the POWER pushbutton to turn the 5300 to 1 (on).
for the self-test to complete,
INTERLOCK LED illuminating.

Wait
as indicated by the READY or
Refer to Figure 7-56.

4 Y
ﬁ_fﬁ"ﬁ F'WL:""“] T CommENT 1 [ SOAK TWE §
=t BEW iHH Hm~
i

RE.SULT STATUS SELEC‘! SET
ns I ! READY 1
Sl FAIL cr FAIL SAERROR  INTERLOCK

/.um X'
el @ Q|
R \OSET \_E)- _)\ ».gowh%:}
, ushbutton
. on hY N
b Jriged LEF? DOWN \ R\IGHT DEC INC
Access Keyswitch READY LED INTERi.OCK LED

Figure 7-56. Front Panel

STEP 5. The test conditions must be reset through the use of the
Test Conditions Reset screen. Turn the access keyswitch to
the SET position. Refer to Figure 7-56.

STEP 6. Press the UP or DOWN  pushbutten wuntil the Nominal
Capacitance and Charge Rate screen is displayed.

Figure 7-~57 is an example of this screen.

'_TEST 1 I VOLTAGE | CURRENT i 1 SOA K TIME 1
[ . Joves L I ts - . P

R Py oo Pl Bates= S08mS
L PASS 1ol FAIL i1 RETEST |

Figure 7-57.

Nominal Capacitance and Charge Rate Screen

STEP 7. Press the INC and DEC pushbuttons simultaneously,

release them.

then
The display will change to indicate that the
Configure mode has been entered.
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STEP

STEP 9.

STEP 10.

STEP 11,

8.

Press the UP or DOWN pushbutton until the R
is displayed. Figure 7-58

sSCreen.

eset Entry screen

is an illustration of this

I voutage 1 [ CURRENT )

LE

__PASS P

-
m
[
b

1 SoAK TIME

s{!
!H

fﬁ

C
n-
eane”

- ntg-;"‘

FAIL j 1 RETEST

i

Figure 7-58. Reset Entry Screen

Press the RIGHT pushbutton
screens.

tc access the
Press the UP or
Conditions Reset screen is displayed.

illustration of this screen.

individual Reset

DOWN pushbutton until the Test

Figure 7-59 is an

[TesT 1

-----
.

f YOLTAGE ]

T

I |

.
wid g
bt 1 101

T CURRERT }
w1

T“?“—HF1

FAIL i L

Figure 7-59.

Press the RIGHT pushbutton to perform a
reset.

Press the LEFT pushbutton twice to return

Test Conditions Reset Screen

Test Condition

to the Nominal

Capacitance and Charge Rate screen in the Set mode.
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STEP 12.

STEP 13.

STEP 14.

STEP 15.

Press the

Capacitance to be changed.

RIGHT pushbutton

this screen.

once

to allow

FTeEsT |

‘m

Li- b §
Pl

i PASS

VOLTAGE

e

(2

m! ; -
L ERF

1
o

I

FAIL

CURRENT

P L

i

I' sOAK TIME |

RETEST |

the

Nominal

Figure 7-60 is an example of

Figure 7-60.

Nominal Capacitance Screen

Press the INC or DEC pushbutton until the displayed Nominal

Capacitance is the same as (or as close as possible) that of

the DUT.

Press the LEFT pushbutton to return to the Nominal

Capacitance and Charge Rate screen.

Press the UP pushbutton once to display the Check Test

Conditions screen.

Refer to Figure 7-~61.

| PASS i

FTest 1 FVorTacE 1 [ cURRENT 1 T SoAK TmE |
T Lorgll 'S I 4 " ——
1 AN ik Hms

l FAIL Pt RETEST I

Figure 7-61.

Check Test Conditions Screen

Press the RIGHT pushbutton twice toc allow the Check Leakage

Current to be set.

of this screen.

Refer to Figure 7«62 for an illustration

TTEST 1 {

mm
£
O
.. .l

VOLTAGE P

CURRENT 1 [S0AK TIME 1

1

{ FAIL 1 RETEST ]

Figure 7-62.

els|i

Model 5300 Flash Tester

Check Leakage Current Screen
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STEP 16.

STEP 17.

STEP 18,

STEP 19,

STEP 20.

Press the INC pushbutton until 5 ua is displayed.

Press the LEFT pushbutton twice to return to the Check Test
Conditions screen. Press the UP pushbutton once to display
the Stress Test Conditions. Figure 7-63 is an illustration
of this screen.

"FEsT 1 Voitage 1 I commenr 1 I SOAK TIME 1
- A - - .
e 1By Lus B
1 PASS ' FAIL 11 RETEST i

Figure 7-63. Stress Test Conditioms Screen

Press the RIGHT pushbutton twice to allow the Stress Leakage
Current to be set. Refer to Figure 7-64 for an illustration
of this screen.

TEST I VOLTAGE [ | CURREN RENT 1 SOAK TIME
P )

bl s

L PASS i 1 FAHL [ I RETEST ]

Figure 7-64. Stress Leakage Current Screen
Press the INC pushbutton until 10 uA is displayed.
Press the LEFT pushbutton twice to return to the Stress Test

Conditions screen. Turn the access keyswitch to the ENABLE
position to allow a normal test to be performed.
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STEP 21.

Verify that the interlock is closed by the
INTERLOCK and READY LEDs on the 5300. The READY LED should
be illuminated: the INTERLOCK LED should not.

Figure 7-65 for the locations of these LEDs.

observing

Refer to

Freer)
e

1 PASS

f Vatzlﬁi- 1
1y

r“—cmwum
1ud  Bms

FAL 1 SXTEST i
SELECT SET

POWER

1
oo&l

RESULT
Fass oe
O (o] O
St Fird, Chfag ERROR  WTERLOCK
O O

SHORT

Oremore

Oyt

/9 ENASLE ]

S
i yd

@ LEDon
QO - LED off

STEP 22.

/ /
READY LED INTERLOCK LED

]

Figure 7-65. READY and INTERLOCK LEDs

Initiate a test through the Test connector,
Handler Interface,

through the

interface.
refer to Start Switch
(BHandler 1Interface) Control
or PROGRAMMING, Section 3.8.

or through a communication
For information on initiating a test,
Section 7.4.3.2,

Section 3.6.2.2,

Installation,
Inputs,
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STEP 23,

The READY LED should turn off and the TEST LED should
briefly illuminate to indicate a test taking place. When
the test is complete, the READY LED will be illuminated, as
will one RESULT LED. Refer to Figure 7-66 for the locatioen
of the RESULT LEDs.

{ Yy
I‘FT—! T’“Wiic?""l T CURRERT 1 | 5oan fReE 1
gf 1uu“ lam Bz
L LLIY ] ;MAELMJ
RESULT sm'us SELECT
‘ ﬂ PASS . Ld REABY TES?
® Q
ERABLE St FARL Gk FAIL iﬂm !NTSRLDCK POWER F Y
/gREMOTE stSRT A?C Ooﬂ
SOser £\ O 0/
® - LED on g
O LED ott RESULT LEDs
Figure 7-66. RESULT LEDs
STEP 24. If the PASS LED is illuminated, this portion of the Initial

STEP 25,

STEP 26.

STEP 27.

Checkout is complete. Proceed to step 31.

If any RESULT LED other than the PASS LED is illuminated,
repeat the preceding test with a different DUT.

If the NPP LED is illuminated, verify that there is proper
probe-to-DUT contact, that the Test cable does not have any
breaks, and that the DUT is good. If none of these is the
problem, perform a Presence calibration (refer to Presence
Calibration, Section 5.2.3) and repeat this test.

If the St FAIL LED is illuminated, verify that the correct
Nominal Capacitance was set. The test should be repeated
with a higher value for Stress Leakage Current or Stress

Soak Time until a PASS result is received.

7 - 73
els|i Model 5300 Flash Tester 2/87



STEP

STEP

STEP

STEP

STEP

STEP

28.

29.

30.

31.

32.

33.

If the Ck FAIL LED is illuminated, repeat the test with a
higher value for Check Leakage Current or Check Soak Time
until a PASS result is received.

If the SHORT LED is illuminated, remové the DUT and perform
a test without the DUT. If the SHORT LED illuminates, there
is a short between the HY Output and Sense Input lines. 1If
the NPP LED illuminates, the DUT was shorted. Repeat the

original test with a different DUT.

If the ARC LED is illuminated, the problem is likely to be
in the DUT. Repeat the with a different DUT, verifying that
the Stress and Check Voltages are not too high for the DUT.

Remove the DUT and injitiate a test. At the end of the test,
the NPP LED should be illuminated. If this is not the case,
perform the Presence <calibration (refer to Presence

Calibration, Section 5.2.3) and repeat this test.

Connect a wire between the two probes and conduct another
test. The SHORT LED should illuminate.

~This portion of the Initial Chec¢kout is complete. Perform a

Presence calibration (refer to Presence Calibration, Section
5.2.3), follow the procedures in PERFORMANCE TEST,
Section 5-1, and obtain a printout of the system
configuration (refer to. Print Configuration Screen,
Section 3.4.5.12.2). 1If a printer is not attached, scroll
through the screens, 'recordiﬁg all of the information
normally found in the system configuration printout. This
information will allow the system configuration to be
manually restored in the case of an accidental Installation
or Global Reset.
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SECTION 8
PARTS LISTS AND DIAGRAMS

8.1 FINAL ASSEMBLY (P/N 55300)

CIRCUIT NO.

o5 |

Cc2,C3

Ule

DEECRIPTION

Circuit Assembly, CPU

Circuit Assembly, High Voltage

Circuit Assembly, Low Voltage

Circuit Assembly, Display

Circuit Assembly, Test Point Board

Circuit Assembly, Fuse Board

Circuit Assembly, Digital Bus

Assembly, Vacuum Fluorescent Display

Kit, Accessories

Cable Assembly, High Voltage

Cable Assembly, Digital Bus

Cable Assembly, Display Board To Display

Harness Assembly, Internal Test

Harness Assembly, 5/15 volt

Assembly, Keylock

Transformer

Capacitor, 22,000 microfarad, 16 volt DC,
Electrolytic

Capacitor, 1 microfarad, 50 volt, 20%
(part of P/N 60298)

Full-Wave Bridge Rectifier, 4 kilovolt,
0.65 ampere

Power Entry HModule

IC, EPROM, 512 kilobit, Programmed

IC, LM323, 3 ampere, +5 volt Regulator

Insulator, TO-3

Fuse, 3AG, 1.5 ampere, Slow Blow

Fuse Holder, Metric

Power Switch Push Rod

g8 -~ 1
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ESI PART NO.

57709
59038
59036
59241
59608
59128
59670
60354
59644
60301
60303
60304
60296
60298
60302
59627

59615
43852

60171
60502
61596
24010
43176
27152
57011
59617



8.1 FINAL ASSEMBLY (P/N 55300) (Continued)

CIRCUIT NO.

DESCRIPTION

Window, Display

Filter, Display

Frame, Display Window
Assembly, Fan

Fan Filter

Cover, Fan Filter, Square
Cover, Strip

Front Panel

Rear Panel

Side, Cabinet, Right
Side, Cabinet, Left
Panel, Side, Right

Panel, Side, Left

Top Cover

Bottom Cover

High Voltage Exit Cover
High Voltage Output Bracket
Foot, Adhesive

Bail, 12 inch long

Bezel

Bracket, Fan Filter Mount
Bridge Rectifier Plate
Capacitor Clamp

Card Cage Rail, Center
Card Cage Wrap

Cover Plate, Digital Card Cage
Finger Guard
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ESI PART NO,

60631
61179
60741
60297
46932
60412
42415
59390
59391
59392
59393
59395
58396
59625
59624
59633
59635
58270
24007
41263
59784
59628
13434
59394
59387
59616
46289



