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Weicome

The IMCS Model 5000 is & uniquely powerful ESD Test Jystem
designed to provide maximum test flexibility and high test
throughput.

The IMCS 5000 is a simple system to use and understand. 1t is
important that you review this menual carefully prior to operating
the system. The explanations, examples and tables in this manual
will help you tske full edvantage of the Model S000's many
features.

Should you not understand a particuler section or feel that the
program is not operating properly, call us and we will be happy 1o
assist you,



About the Model 5000

The IMCS Modei 5000 ESD Test System is designed to test all types of
integrated circuits in all styles of packages. The system consists of
the tester mainframe, the controiler ( compuier with monitor and
graphics printer) and the operating software.

The controller is an MS/DOS based PC system. Five additional boards
are installed within the controller by IMCS to provide the interface
between the controller and the mainframe tester. The controller and
its peripherals can perform all of the functions and applications of a
desk top computer. Its intended appiication is to control the operation
of the Mode] 5000 tester mainframe.

This software includes all programs necessary to perform ESD testing
&s well as diagnostics and calibration of the system. The user can use
the controller to run other MS/DOS based programs such as statistics
and data reduction routines when not otherwise employed in testing
devices. IMCS may periodically provide software updates to system
users.

The tester mainframe is the heart of the Model 5000. It is the part of
the system that low level digitel signals from the controller are
converted into precision high voltage pulses. The unit contains high
voltage power supplies, sensitive digital and enalog circuitry, pulse
discharge networks and from 140 to 400 electro-mechanical high
voltage switches.

The atignment of many components within the Model S000 mainframe
i3 critical and care should be teken when moving or transporting it.
The user/opersator should alweys be aware thet the function of this
test equipment is to generste high voltage discharges snd that such
discharges are not only destructive to the devices being tested, but can
also be detrimental to the electronics within the tester unless proper
test precautions are {aken.
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SPECIFICATIONS

intreduction

The IMCS Corp. Model S000 Automated ESD Sensitivity Test System is designed o simuiste static
discharge events in IC devices and hybrids with up to 192 pins. The system consists of a controller
and a test conscle.

The controlier {a micro computer with additionai application interfaces installed in the mother board)
sysiem has 640k of internal ram memory, 12bit Dto A and 12bitA LoD signal conversion, a fioppy
disk drive, a 20Mb hard disk, a 12" monitor, and a high spesd dot matrix printer with graphics
capabilities. The test console contsins input latches, high and low voltsge power supplies, a
programmable current driven leskage testsr, additional operational logic, and the discharge circuit.
The discharge circuit consists of a high voliage puise relay, a manually changeable RC natwork module,
3 pulse distribution switching network, and the DUT socket board.

Standard software guides the user through test set~up with menys, commands and messages. Several
levals of test complexity are possible, from automatic sequencing of each pin of & device relative to
ground, to sutomatic testing that changes configuration as actual leskage resuits are obtsined and to
graphic engingering analysis of leakage characteristics. Once test programs have been writtan and
stored to disk, unskilled operators are quided through testing procedures by & series of prompts, with
aimost no commands to remember. A self diagnostics test can be run at anytime to check current
measurement accuracy, high voltage supplies, and the high voitage relay function.

Algorithms in software enable the appropriats high voltage switches to match the pin-out of each device
when the number of leads are entered by the operator. Each of the intarchangeable RC modules used for
zap testing has an identity code which is checked by the test program to insure that the proper module
is in place every time a particular test is run. Three standard socket boards accomodats all dual in line
psckages up to 64 pins. Custom sockets are available for any device up to 192 pins (may require
optionat HV switches). All interface boards have provision for connection of extsrnal power to any pin
{for use during leakage messurement only).

General Dats

High Voliags Capabilities:
Powsr supply - 100 to 10,000 woits positive or negative polarity
Racommended Pulse range - 230 voits te 10,000 voits.
HV supply output within + 5 & + 5 voits of keyboard input

Leakage Measurement Ranga (std):
0.5 A to 30.0 pgA
initial ofTset error: ¢ 5%
Voltags compliance: 27 volts

Note: Under special order, higher forced current levels ars available as follows: 100 ps;
200 pa; SO0 pa; t ma; 2 ma; Sma; 10 ma. Use of & higher current supplies will result in s loss
of minimum resolution,



Test Configuration:
Pin selection provided by a matrix of miniature HV relays.
Set-up Lime ~ 500 mSac,
Any combination of two or more pins, up to 192, can be zapped up
to 99 timses sach test.
Delay between pulses vary from 1 to 99 seconds.
Leakage test can be done on the zapped pins or any other combination.
Up to 500 tasts ( zap and leakage ) per test file in random test mods.
Any number of pins ( up to 192 ) can be tested sequentiaily.
Standard RC moduie allows testing to Mil Std. 883C, Method 3015.6
2 other RC modules can be identified in software.

Standard Interface Boards:
28 pin 300/400 mil DIP
48 pin 600 mii DIP
64 pin 900 mil DIP

Software:
Forth language. The standard package includes programs to create test files, run
random and sequential zap snd leakage tests, perform immediate exscution testing for
enginearing analysis, and to perform seif-checks of hardware function,

Power Requiremsnts:
1 amp nominal, 2 amps max. from 105-125 volts, 50/60 Hz
0.3 amp nominai, 1 amp max. from 205-235 voits, SO/60 Hz

Dimsnsions:
Tost consoie ~ 245" Wx 165" Dx 6" H
Computsr - 15" Wx 18" [ with drive and monitor 18" H
Printer - 16" Wx 12°Dx 45" K

Environmental:
Temperature ~ 50 to 85° F.
Humidity - 10 to 60% rslative,
Location - Place the test console on a level surface.. Rear panel must be st least 2° from wall.
Do not restrict sir flow under the console.



Figure 1 1s a simplified itne drawing of the S000 test consele. Smoked plexiglas safety cover, (2},
covers the device under the test compartment (3). The RC module compartment (4) is located on the
front panel. High voltage is not present in the test compartment, except instantaneously during pulsing.

iglifted. If sither cover is lifted during a pulse sequence, the sequence will stop until both covers are

closed again.

The power switch (5) must be pressed to energize ail of the test console circuits. The switch wili light

up when the console is on. Voltmeter (8) will also come on only when the power switch is pressed on.
Press the power switch again to turn off console pawer. Ready light (6) is on at alt times except during

2 puise sequence. The fault light (7) indicates that one of the doors has been opened, which interrupts
any program that may be running at the time.

inside the DUT compartment are six "zero insertion force™ socksts. The DUT socket/interface boards
fit into these socksts. Be certain that the "zerq insertion force” sockets are open befors atiempting to
install or remove an interface bosrd. Be certain that all of the “zero insertion force™ socksts are

closed during all testing routines. Surrounding this compartment are the high voltage pulse distribution
relays. Below this compartment are the computer interface and reisy driver circuits, Power
transformers are placed siong the resr of the consols on this level. The DC power suppiies are mounted
to the rear panel, with the voitage regulator “cans” protruding for more efficient heat transfer. The
components for generating high voltage are: a HV control unit, a HV (step-up} transformer, and a HV
(multiplier) module. These are located in the right front saction of the consecle. The HV calibrstion
adjust is also located here.

The R/C module supplied standard with the Model 5000 is designated "R/C-1°. With values of 100 pf
and 1500 ohms, this network is commenly known as the “human body™ network. These two components
are encapsulsted in a high dielectric, low loss potting compound. This network has seven pins which
plug into the pulse relay assembly located behind the front panel. There are two pins each for the
resistor and the capacitor with the three remaining pins used for module identification. The Model 5000

R/C nstworks other than 100 pf/ 1500 chms, the wyg{jgwh‘:);%gﬁ any E§§Mf£§?*t5 obtained are the scle

T g 5 e g S At

responsibility of the user.



SYSTEM DESCRIPTION
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When inserting a moduls, bs certain that all of the pins line up with their respective sockets in the
epoxy; also, push the module firmly into place so that no sir gap exists,

The low voitage power supplies produce + 5V and - 5V for the fogic circuits and + 12V and ~12V for the
relay drivers. These suppliss are relatively simple and relisble and rarely need adjustment.

The high voltage supplies are controlled from a 12 bit D/A converter board piaced within the computer,
This signai drives & low voilage supply which in tuen drives s pair of voltage mutiptiers, These
multipliers are encapsulated within a high dislectric epoxy resin and are current Hmited by their
inhersnt design as well a5 a 10M ohm resistor. A feed back loop is used to monitor the HV output.

incoporatad in ths Model 5000 is a pracision currant pump which can force up to SO pa's with 2 0,025
Ha resolution. Through software and a 12 bit D/A converter. this current pump provides the function
of & curve tracer. A current source was chosen over a voltage source dus to its grester application
over the different types of loads represented by inputs, outputs and various supply pins. The further
advantages of a current pump are smalier offset errors snd less drift. Also, by limiting the compliance
voitage, any performance degradation to the DUT by the ESD puise will not be enhanced by performing &
leakage test. Finally, the accuracy and speed of our current pump allows us Lo provide an automated
charactsrization mode whereby the leakage lavel at s preset current for each pin on a device can be
quickly measured and stored for later comparison. We call this the ‘seif-learn’ mode.

Finally, in the Model 5000, the pulse reisy assembly has been placed behind the front panel and is
shielded from all other componentry. New, mors refiable HV switching relays are now used. Designed
into this assembly {s circuitry to prevent current overshoot and ringing of the puise into low impedance
loads. Earlier versions of ESD testers, those designed to be calibrated (matched) with a 1500 ohm
resistor, would produce a basically oscillatory waveform with higher than expected current densities
when puised into loads below 100 ohms. Current ESD tesiers designed to produce pulses into low
impedance loads without current overshoots and minimal ringing bring & greater degree of accuracy and
correlation to ESD sensitivity testing,



SOFTWARE

Tost functions:
The Model 5000 performs two different testing functions under software control. These are the Zap
test and the Leakage Lest.

The Zazp test causes a specified combination of HV pin select reiays to be connected to pins of the
device under test, Each Zap test contains instructions for the pms to ba nuised and thosa La bs

grounded, high veLtggsAmlany,:x_mt:al pulse vo&tage vuifage mcrement and maximum pulse voitage. 85
wall as t.he nurnber of pulses at each voitage, and the interval batween _gujses Each Zap test alss

cantsms data about the number of pins on the device undar test, and the RC module used.

The leakage test causes the high voltage -source to be disconnected, while the selected combination of

DUT pins is connected to & voltage-limited current supply under computer control. This leakaga tester
acts as 2 current pump, with a3 measurement range which varies from + 0.1 pA to 50 pA. A maximum
complisnce voltage is internally set at 27 volts. Thisg voltage was chosen to preclude averstressing the
DUT and leading to a prematurs failure unraiated to the ESD test. in the anaiys;s mode, this current

current pump design is the ability for the operator to select a current to force and have the Model 5000

automatically measure and store in memory the resuiting voitags of all pin combinations. in a matter of
a minute or two, & device can be totally charactsrized. The aperator has then only o Input a deits’ or

percentage of allowable shift. Thus failure criteria can be set uul;kulxwm!Jlmm&..uunj_mumu,,giwgmagmf
interprotation.

The zap Lest and the leakage test, with their associated hardware control functions, create the basis for
alt of the iest modes of the 5000.

Test Medes:
The analysis mede ise direct ‘method of testing and the most visua| way ta zero in" on the static

charge sensmvity af a devuce This program allows immediate exscution of conwnands for mdependent

zap or leakage tests Thars is no limit to the number of tests because no test file is created. After each
test ( zap or leakage ) the dats is printed out and then clearsd from mamory, Thig ;5 @g least

structured testing environment; it allaws a trained enginser to quickly produce detailed sensitivity
dats, with all of the parameters of both the ESD test and the leakage tasi under immediate control.



The semtul mede of ESD testing is the most. structurad d yet effi cxent enwrorment One Zap test is

def‘ ned and is parformed on each selectad pin in saguenca. Laakaga measurements can be made before

and/or after zapping or siiminated altogether. Flexible methods for sslecting the pins provide quick

developmant of such test structures as: zapping each pin in sequence with ail other pins grounded, or
zapping selectad pins to ground/positive supplies/negative supplies or combinations of pins.

Each pin of the device can have unique lsskage test parameters, and the Zap test voitage can be

..............

’ﬂ?ﬂ?’s"‘e",ﬁﬁﬁf}.,,}i{nﬁ,ﬂ‘_tﬂgt_.tfa.am‘@rggr_am loops through all of the selected pins. Combined with the

program's abilily to change the test sequence or to stop testing based on laakage test results, this
mode of operation can bring a high degree of automation to the process of davice charactarization. A

Special version of the sequential moda allows quick development. of test files for Hl! Std format testlng

In the randem mode of testing some structure is provided, but almost any combination of tests and
subtests is possible (up to S00). A Lypical random test file wouid consist of a sequence of Zap tests,
sach with one or more leskage Lests as subtests. Leakage tests can messure any combination of ping,
independent of the Zap tests. In this mode of operation, any voltage incrementing is done each time that
a leakage subtest loop is completed. Each test/subtest loop is repested until the maximum voiiags is
reached, and then the next Zap test leop is bagun. The sequence can bs changed or stopped based on the
resulls of any leskage test.

Disgeestics is a complataiy automated mode of operation. The diagnostics routines put the test
conscle hardware through

all critical components.
The following seif-tests ara completnd automstically: the hlgh voitage supply in both polarities; the
leakage tester circuitry and; the selection and operation of the pin select relays,

{ anguage:
The user portion of the Model 5000 software reguires english language commands although many are
either highly specialized or sbbrevisted. The sections of this manual covering individual testing modes
discuss the use of thess commands and show typical help' screens. The glossary in the back of this
manual provides a definition of each command and shows the test mode in which esch is used. The
prqmmg ianguage is a version of Forth known as "PC FORTH™. The source codes for our programs
are availsble upon request to our customers. While not recommended by IMCS, customers wishing to
modify the scurce code programming can obtain information and compiler saftware from:

LABORATORY MICROSYSTEMS INC., P.0. BOX 10430, 3007 WASHINGTON BLVD., SUITE 230,

MARINA DEL REY, CA 90295

1lo.



SYSTEM STARTUP

After unpacking the shipping boxes and after inspecting for any obvious shipping damage, the equipment
should be satup on & work bench of spproximately sixiy by thirty inches in area. The Mode! 5000 wiil
be placed in the right center of the bench with the computer and printer {o its left. Room: may be
required to'the: right of or behind Lhe Model’ 5000 for external bias supplies.

The: comput.er tn. Modai 5000 lnterface ‘cable should be: connect.ed first. In the baék: 6 the ‘operation-
manual:are dramngs stwwmg (a), the locations of the D/A, A/D and i/0 boards as instalied in the
computer and, (b), the connection of the interface cable Lo these boards and the Model 5000. Of:

If any of these connsctlons are made 1mproparly, e;ther the computer will not boot up or thers will be
ne control of the Mods! S000 and numerous error messages wiil be displayed.

;Cannechng the AC power cords should be completed: next: Thien the pﬂnter and. monitor cables ‘should be’

1.) Turn onpower to'computer;

2.) Computer will boot and execute its own internal dizgnostics.

urrent month/date/yesr. Thisis optional.

9:: This is optional.

5.) Scresn will then show tltie of operating system, version and copyright.
6.) Screen will then show & prompt: €5 (C’ Is the hard disk drive in use).
NOTE: !tems 7 thru 9 may not be necessary if IMCS has aiready installed the software
on the hard disk drive.
7.) Type' A" [Rtn]. .
8.) Promipt will change to “Ab" -
9.) Insert Model 5000 software disk in floppy drive and close | keh.
10.} Type:-DIR (for Dirsctory) (hit the return'key to enter).
11.) The screen wili show the directory of Model 5000 programs.

11.



Not all items shown in the directory are directly addressable by the user. The following files
are addressable:

A) AN

= The command to load the shalysistest program.
B.) SEQUE21C = The command to lcad the sequenti fest program.
#C.) RANDO21C: = The command to ioad the random.:_.: est-program.
D.) :DIAB21C. = The command to load the diag wostic test-program,

Note: The number "21° stands for version "2.1° of the softwsre . Should you receive
a later version, these numbers will change sccordingly.

"

i

Files are addressed by typing the file name as shown in the directory and depressing the return
key. Filesare ciosed by typing the command BYE and the return key.

21 d type the progr [ _;_lame At this point, you should refer to mdw:dua}
program sectmns in this manual for further instructions.

12.



ANALYS|S TESTING

The analysis test mode is USed when first characterizing a devica: It is essentially a manual mode of
testing and can be very time consuming. it is however idesl| for observing minute changes in a junction's
I/V curve as ESD voitage is incremented. This program will graphically plot any one or ail the four
quadrants of the davice's I/V curve,

in the Model 5000, there is a precision current source (pump} rather than the more common voltage
supply. This current pump hes a range of 0.025 pA to 50.0 uA. To avoid the possibility of
overstressing a device (or junction), the complisnce voltage is limited to a maximum of 27 voits.
There are a small number of devices on the market which may reguire greater currents or higher
voltages. It is suggestied that for these devices, a standard curve tracer will offer greater flexibility
and range for high breskdown potentials. However, for the vast majority of devices, the rangs of the
Model 5000 current pump is more than sufficient to measure changes in leakage current caused by ESD
puises,

The current pumgp will force sither & positive or s negalive current into the pins ssiected and measure
the resulting feedback voltage., Using & current mode allows for the ieakage test of most normal
structuras as well as soms that cannot be messured using a voitage forcing source.

Prosram Structure

The analysis test is centered around.foi

oo these: screans ‘contain
:the.parameters for the testing and

ental voltage, ‘thi end .

The second screen, call the LE/

aen, defines the I . This section of the program

controls the curve tracer function of the Model 5000. Here are the paramet,ars that include & list of

pins that will be used to messurs leskage, seleciion of the quadrant in which to plot the leaksge curve
and selection of the current and voltage scale used in the leakage plot.

13.



will be:plotted.

Finally, there is the HELP screen. This section is not directly involved with testing, nor does it contain
any test parameters. However, it does contain a complete list of commands available to the user in the

analysis program,

The HELP Scrssn

The HELP screen is called up by the simple command, HELP. 1t contains ail of the commands used in ths

analysis test mode. The scresn will appear as follows:

T TR T R S I TR A L U M Ll o e Al i o T A W i o A1 4 ot e T U o T o 00 W ol e o i o . o

NETWORK-# 1 nPIN=IC
NETWORK-# 7 PIN-IC
l L

L L.

GRID DOLEAK
CREATE-DIR USE-DIR
+Y )
START-VY v INC-Y v
#-DUL DLY »
YBUS GND

ZERO » ZERO?

X1 X2

X1 X5

BIAS] v BIAS2 v

PART#

6

6.

REPLOT
SAYE-TEST

ONLY
END-Y ¢

ON 7

X5
X2

= SERIAL#¥ =

HELP

HELP.
REPLOT-ALL
LOAD-TEST

DOIT
DATA? CUR

CHANGE

OFF » & 0~

X10
X1

An expianation of each of the above commands is contained in the Glossary. (If you are new to the

Model 5000, you shoild revie

i4.

he Glossery prior o Using any program.)



Te make it easier for the operator to find a particular command, the HELP screen has been separated
into sections. Above the dashed line ai the top of the screen is information sbout the current
configuration of the system. This information includes which R/C network is being used and the numbsr
of pins on the device bsing tested (Always starts in the default mode which is the maximum capability

of pins). This header will also show the part number of the device and the serial numbar of the device.

Directly under the header are a list of genersl commands used in the analysis test. These include
commands to select the scresns, commands to store and recail test parameters from floppy disk and
commands that affect the graphics screen.

The third section of the HELP screen contains commands that affect the Zap parameters. The fourth
section contains commands that control selection of pins to be tested. And the fifth section affects the

leakage screen paramsters.

An important thing to mention here is that upon initial start-up of this program, the operator must first
teil the computer the number of pins on the device. Next, the operator must teil the computer which
R/C network is being used, if other than the default R/C network # 1. To tall the computer the number
of pins being tested, type the command n PIN-IC, with 2 being a value beween 2 and the maximum
number of pins your Model 5000 is configured for. If the R/C network is other than network*® 1,
100pF/ 150002, type NETWORK-# n, where n is the number you assign to the network.

After defining the number of pins on the device and the R/C natwork to be used, the operator will anter
parameters for testing. To enter Zag parameters, first display the ZAP screen by Lyping 2 5 Note: All

commands are followed by depressing the return’ key which snters the command.

You shovid see tha following screen:

15.



VBUS ON

GND ON

- ZAP

+¥ ONLY

START-V ¢ INC-V 1 END-V 9
*-PUL 1 DLY 1

The operator will first want Lo define the pins to Zap. Selecting pins to Zap is done through the command
VBUS ON ». where @ is one pin or several pins. The operator will also want to select pins to be
grounded, this is dene through the command GMD ON a, where n is one pin or several pins. In any
event, all the pin(s) defined on the VBUS will be Zapped with all the pin(s) defined on the GND. There are
severs! ways of defining which pins will be tested. The f rmat is identical for both the VBUSang GND.
Here are some examples:

&:0in, “in‘olher’ words to remove a pin. from aithér the’ VBUS ér 6ND the. “commands -
6ND OFF ars sed. Hers sre some examples:

To deselect

YBUSOFF 1T03 Deselects pins 1 t0 3

Agsin, whatever pins are defined on the VBUS will be held in common and voltage will be applied to ail
pins simultanecusly. Al pins defined on GRD will be held in common as the return path to ground. in the
anaiysis test mode, normally only one VBUS pin and one 6ND pin are selected at & time.

l6.



Once the pins are selected, the operator will wish to select the palarity of Zap. +¥ selectsthe polarity.

asBeing positive; “Visblacts the |

oiamty as:negative. The operator may also wish to have the polarity
alternate before voitage incrementing. For example, the operator may wish to sef up a situation where
the selected pins are stressed at 500 volts positive, then after the leskage messurement is tsken, have

the same pins tested at 500 volts negative. This can be done automatically with the command
CHANGE. If only one polarity is desired, the command QLY is used.

DEFAULTS FOR POLARITY ARE +V and ONLY.

Finally, the operator will need to define starting Zap voitage, ending Zap voilage, voitage increment, the

number of pulses at each voitage level and the delay (in seconds) between pulses. The Commands are as
follows:

START-Y » # being the voltage to start Zap. ( # is a vaiue between

250 and the maximun voltage of your Model 5000)
INC-Y » # being the voliage increment ( # is a value between
1 and maximum voitage of your Model 5000. However,
the Model S000 will never increment higher than the
selected ending voltage perameter)
END-Y &2 a1 being the ending voltage of Zap ( # is a value between
the selected start voltage end the maximum voltage of

your Model 5000. n can be equal to, but never less
than, the start volisge)

*-PUL » 71 being the number of pulses at each voltage
increment { # is a value between 1 and 99)
DLY »# # being the delay, in seconds, between each pulise.
{ m is a vaiue between | and 99)

NOTE: All vaiues for voitage are absolute with the polarity determined by the polarity sslection
commeand +V and ~V.

17.



Ths LEAK scresa

Next, the operator wiil wish Lo enter lgakage paramaters. These parameters will control the curve

tracer function of the Model S000. To enter leskage parameters, first display the LEAK screen by
typing the command: 1. .

You will see the following screen:

YBUS ON
GND ON
ZERO S
FEEDBACK:
X1 X2 X5 X10
FORCING:
X1 X.5 X.2 X.1

As when entering the Zap parameters, the LEAK screen will require the operatar to select pins on which
to measure the I/V curve. In the analysis test, the pins zapped can be different than the pins measured
by the leakge test. in other words, the operator has the choice of selecting the pins to test in the LEAK
screen independentiy from those pins in the ZAP screen.

The format for entering pins on the VBUS and 6ND is identical Lo the format used in the ZAP test.
One of the unique features of the analysis test is its sbility for graphing the I/V curve. Consistant with
conventional curve tracer operation, the Model SOC0 will pict the standard four quadrsnts. [n addition,

if asked to, the Model 5000 can highlight specific quadrants for close evaluation. The four quadrants
are oriented as follows:

18.



|
Quadrant ouadrant
z /1

Z

s

l"f’u
l';.
Quadrant’

3 | 4

Quadrant

By using the command ZERO . where # is a value betwsen 1 and 9, the zero of the curve can be
maoved on the screen. In the following drawing, the "e" character indicates the zers volt bias position

of the I/V curve:

¥ » ®
4 3 4 3
ZERO 7 ZERD 8 ZERO 9
1 2 i 2
® @
1 3 4 3
ZERD 4 ZERD 3 ZERG 6
! 2 1 2
L) &
ZERD 1 ZERG 2 ZERO 3

For example, if we typed the command ZERO 1, we will only plot quadrant 1 and the zero volt bias
position wiil be in the lowser left hand corner.

19.



Rather than memorizing which graph each zero command produces, the operator need only remember
that positions of the numeric keypad correspond to the position of the zero graphed. In the drawing

below, the number indicates the position of the zere:

g
7 b
4 ) 6
1 3
2

ZEROQ 3 is the default parameter.

Yo find out which ZERO position is currently selected, the command ZERO 7 can be used. This will
position an asterick to indicate the iocation of the zero on the graphic screen.

Finally, the operator can adjust the current and voitage scales for the graphic plot. At the bottom of
the leak screen, there are four values listed for current and four listed for voltage. These values

indicate the scale used per division of the graphic plot. This section of the screen jooks as follows:

FEEDBACK:
X1 X2 X5 X10

FORCING:
X1 X.5 X.2 X.1
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The default leskage parametsrs are * X1’ for both the current and feedback scales. The following table
shows the avaiigble ranges:

FEEDBACK FORCING
RANGE VOLTS/DIVISION yA/DIVISION

%1 I00x2 5.00x2
x2 150x 2
X5 HOx 2
X10 S0x 2
X5 250x 2
X2 1.00x2
XA B0x?2

Graphic
The graphic screen dispisys the effects of simulation on the leakage charscteristics of the junction
selected. The graph will display one I/V plot for esch increment of Zap voitage as well as an initial plot
prior to Zap. Normally, the operation of the graphic screen is transparent to the operator as it will be
selected automatically during test execution.

During automatic program execution, /V information is stored in & portion of computer memory
reservad for data. For each voitage increment, separats {/V data is accumulated. Simuitaneously, this
data is dispiayed on the graphic screen as i/V plots. In the automatic execution mode, 8 composite of ail
i/V plots are dispiayed on the same screen,

Some simulstion may require the operater to review the graphic plots in a8 manner more selectively
than provided during automstic execution. To allow further flexibility in the snalysis mode, several
direct access commands have been made available. By using the direct access commands, the operator
can redisplay individual 1/V plots for a particular Zap level or display combinstions of severst Zap

leveis.

Plesse nole that the graphics screen can be erased without destroying the I/V dats. Only during
automatic execution will the I/V data be destroyed.
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17V data is stored with an associated identifier number. During automatic execution, this number wiil
be the Zap voitage after which the I/V measurement was taken, including data at the O volt Zap levei.
Only during the DOLEAK will the opsrator be asked to input an identifier. This identifier, abbreviated
tdent.:, can be any number betwesn -32767 and +32767.

The operator may select Lhe graphic screen directly by the command 6. This command will recreate
the screen exactly as it was last displayed.

The following are direct commands for the graphic Screen:

GRID Erases the graphic screen and replots a fresh grid. Be
sure the graphic screen is displayed, if not, preceed this

command with 6,

DOLEAK Performs i/V plot without Zap. Followed by a prompt
to select a new idemi.: to be associzted with the dats generated.
This Ident.: can be 8 number between -32767 and + 32767,
but should not be same as any ident.: generated during
sutomated execution,

REPLOT Replots 1/V curve of & particular ident.: to be selected.
by the operator. This Ident.: will normally be a the same
number as tha Zap voltage for the desirad I/V curve.

REPLOT-ALL  Replots ail I/V data stored in memory.

BATAT A utility command numerically displaying I/V data.
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Here is an example where the direct commands may come in useful. Lets assuma that the operator has
just finished execution of a test on a device. At the end of the test, a graphic screen remains with a
composite of all I/V curves for each of the Zap increments. Rather than dispiaying ail of the I/V curves
at once, the opsrator may wish to highlight oniy the O volt curve and 300 voit curve. The cperator
would first erase the graphic screen with the command GRID. Next the operator would type REPLOT
0 and REPLOT 300. The operator can at any time recreate all of the i/V piots by typing
REPLOT-ALL.

in another example, the operator may only want to perform a leskage Lest on the device without Zapping
the part. The operator should complete the ieak screen. Bacause the graphic scraen is not displayed,
the command & should be issued. If there is previous information on the screen, it can be erasad with
the command 6RID. Finally, the operator would type DOLEAK, and then responding to the ldent.:

prompt with an indsntifier number.

Test Execution
Once all parameiers are input in the Zap screen snd the lesk screen, the test can be executad by typing
the command DOIT. This command will be followed by:

PART® =(Part Number) An oplionsi field to name the part. Responding (¥) indicates
{Y.N) that the existing field is acceptable. Responding {N) indicates
that the operator wishes Lo change the feld. Acceptable inputs
are siphanumeric up to B characters long. The default

is & blank part number.

SERIAL ®=(Serial Numbar) An optional field to assign a serial number. Responding (V)
(Y.N) indicates that the existing field is acceptable. Responding (N)
indicates that the operator wishes to change the field.
Acceptable inpuls are alphanumeric up to 8 characters long.
The default is a blank serial number.

After inputing the SERIAL = field, the test begins.
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The Model 5000 will first perform a leakage test prior to Zapping and will display the 1/V plot on the
graphic screen. Next, zapping wiil commence at the Start Voltage and will increment to the End voltage
with edditional 1/V plots performed between each of the increments.

Addionsi Commands

PRINTING: Z. Typing the screen selection command followed by a period
L. will output screen to the printer.
6.
HELP.

STORING AND SAVE-TEST  Followed by the prompt Enler drive snd Filensme-.
RECALLING  LOAD-TEST  Data inciudes ail parameters of the Zap screen, fesk screen and
DATA: all I/V data. Drive and Filensme should be in the format

x: (filename), where x is the letter of the drive where data

will be directed and a filename of no longer than eight

characters. (° A: " for the fMoppy drive and * C: " for the hard disk.

DIRECTORY  CREATE-DIR Foilowed by ths prompt

SELECTION:  USE-DIR Enter Drive aand Directery Nsme:. These commends silow
the operator to store data and parameters under a common
subdirectory and make use of the MS-DOS special
directory facility. If a subdirectory is created, be sure to
use the same directory when accessing parameiers stored in
that directory.

DIRECTORY DIR Will display all files in the current directory,
LISTING:
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SEQUENTIAL TESTING

The seduential test mode will probably be the most used of all test modes provided. Once you

understand how to write and save test files, it becomes a simple matter to recail, toad and run filas for
each device.

A sequential test fils contains & zap parameter test. a list of pins to be tested, and a list of leakage
parameters for the pins tested. The pins to be zapped are programmed onto the VBUS list Jjust as in the
other modes, except they do not all connect to the VBUS at the same time. in the sequential testing
mode, one pin at a time is sutomaticaily selactsd from the VBUS list, Zapped, and may then be
immediately checked for leakage. The zap test on each pin is limited to this one integrated leakage
subtest, Once started, this process continues until each pin on the VBUS list has been stressed according
to the parameters shown in the zap test menu, and the leakage has been compared Lo the maximum and
minimum value(s) specified in the leakage parameter list. High voltage increments are made after each

cycle through the list of pins, until ail of the test instructions have been completed, At test completion,
a raport screen can be viewed or printed.

Developed for MS/DOS compatible systems is the HELP scresn which s called up by the simple

command, HELP. It contains all of the commands used in the sequential test mode. The screen wiil
appear as follows:

NETWORK-# 1 64 PIN-IC BIAS1= & BIASZ= 4

T TR R S5 L0 LD ks e s A (4 A T O S e i i o L A s . T S o . ) 4 el A PR Sl sl . o A, Al . TV 4 i . B e e T S s

NETWORK-* n n PIN-C n BIAST n BIAS2 BIASt? BIAS2?
LOAD-PARAM SAVE-PARAM LOAD-REP SAVE-RER

z P L REP DoIT HELP
DISCARD STOP CONTINUE

+V -V ONLY CHANGE

GALL G1862 G1/62 61 G2

ZOMNLY LONLY LEARN ril L n
CRG v CRi v CR2 v CR3 v CRa v ST8 v
STl v ST2 v ST3 v i n DLY n

VBUS GND1 GND2 O n OFF n

&n TO0n

*LEAKS SETSEG.LP SETSEG,L SETL SET.P SET
LEAK.LP LEAK.L LEAK P LEAK CHECKW

2LP RL %P %

DELTALP DELTAL DELTAP DELTA

RESTOREL.P RESTORE L RESTORE.P  RESTORE

OLEAK,P <>LEAK BACKWLP BACK.L

L IL CoPYLP coPY L copY p COPY
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The HELP screen is divided into five sections. First, the top heading above the dotted line is the default
values for the network number and pin count of the IC to be tested {default is maximum machine size),
If you wili be performing Mil-Std~883 testing, then Network-# 1 is the correct network. If you intend
to use # different R/C network, then you must enter its assigned number by typing NETWORK-¢
(spece) and the actual number (represented by ' on the HELP list) of the network to be used.
Likewise, the actual pin count of the device (o be tested will most likely be different than that shown in
the default mode. it must be changed by typing the number of ping followed by & space and the command
PINC so that the Model S000 can setup the proper pin numbering sequance for the part to be Lested.
Exampie: 24 PIN-IC. Remember {o always hit [Return] after exch command.

An explanation of each command is contained in the Glossary. if you are new to the Mode] 5000,
you should review the Glossary prior to using any program.

The second section immediately below the dotted line sre general commands used throughout the
sequentisl test routing. it includes such commands as: Load and Save parsmaeters and reports; and ons
stroke commands for displaying the various other screens used in the sequential test mode such as 7 for
Zap, P for Pins, and L for Lesksge, These screens require additional inputs described further on in this
chapter. The command n BIAST allows for the setting of the optional bias powsr supply.

The sequential mode is unique in its print command. While the other modes use 8 command followed by
period to print, the sequentiai mode uses the command PRINT .., e.g., PRINT L' or PRINT REP',

Writing test files consists of inputing & number of parameters. Creating these test files requires the
greatest amount of labor and undsrsisnding on the part of the user. However, once a test file is
completed, it can be saved to disk and recalled eny time using the SAVE-and LOAD-~ PARAMeters
commands. Likewiss, after compisting the testing of a device, the condensed test report can be saved
and recslied.

The third section of the Help screen are commands and inputs for the HV puise {zap) scresn. The fourth

section are commands and inputs for the pin screen. The fifth section are commsnds and inputs for the
lasksage screen.
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ZAP SC

The Zap screen contains all the parameters directly related to the ESD pulse. A typicsi screen might
look as follows:

AP

DISCARD ON FAIL
L or: 62, G1&G2, GALL, G1/62
+V  CHANGE  zapon: G! mode: 21
| P or: ZONLY, LONLY, LEARN, LZL, Z/1
CROSSOVER-G 250 STEP-C S0
CROSSOVER-1 500

DL by

The Zap screen consists of four lines. The first telis the program what to do in the event of a failurs.
The command DISCARD ON FAIL will eliminate individus) pins from subsequent zap tests as they fail;
the command STOP will terminate the entire test upon the first pin failure detscted: and the command
CONTINUE will cause the program to ignore all fatlures and continue on to test completion. Simply
type these commands as shown, hit return and the screen will be updated.

In the second line, +V instructs the program to begin the test witha positive voitage polarity. Typing
in the command -V will cause the program to always start with a negative polarity. The command
CHANSGE will instruct the V+ program to zap first positive and then again negative at each voltage step
or negative and then positive if the starting pelarity is V. The command OMLY will instruct the
program to test only +Vor -V. The 6" commands inform the program that the zap pulse will ba Lo
dafined ground pin or pins. (See the Glossary for definitions of various ground options). The “mode*
instructs the program as to the sequence of zap/leskage tests for esch pin. One can do zap only
(ZONLY), leak only (LONLY), zap then lesk (ZL), lesk then zap then leak (LZL). The mode Z/L is special in
that at each HV step, ail pins on the VBUS list will be zapped and at the end of the sequence, each pin will
be tested for leakage in sequence. This mode can be used to determine the effect of multipte pin zaps on
each pin's leakage characleristics,
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Nol mentioned sbove is the LEARN mode. This mode is new to users of our software and is oniy
applicable to Model S000's or older systems that have had the current pump installed in place of the
original voltage driven curve tracer. The command LEARN is only temporariiy used the first time 2
test file is written and is repiaced by a ieakage mode such as "ZL" prior to saving the isst parameters
to disk. The use of the learn mode is explained further below and again in @ sample program at the end
of this chaptsr.

The third group aiso contains instructions for the initial start voitage, the voltage increment valua/
step voitage and the end or maximum voitage. The instruction CR® v (CROSSOVER-8) is aiways the
starting voltage. ST@ v (STEP-@) is the incremental voltage to be added to the pulse voltage after the
pulse sequence has completed its round of all pins listed to be zapped. in the screen example above,
after completing +250V and ~250V, the next round of voltage puises would be st +300V and ~300V.
This would continue until the maximum voltage limit was resched or until all pins failed. whichever
came first. The maximum or end voitage is always the voltage shown by the last crossover
instruction, CR1 v (CROSSOVER-1), S00 in the example above. Should a single voltage {no steps) he
desired, then the start voitage (CR@) should be the same as the step voitage (ST®) with the end
voltage set as: CR1 8.

Additional step voltage increments can be added as needed Lo speed threshold testing. For example, lets
say that a test is desired that starts at 500 volts, increments at 100 voits per step until 1000 voits is
resched, ther increments at 500 volts per step until 5000 voits is reached and then increments at 1000
volts per step until 10,000 voits is reached. By using the commands (as shown in the HELP screen):
ST 100, ST1 500, and ST2 1000, these step voltages will be addad to the screen. Also required
of course will be additional crossover voltage velues to instruct the program when to make the step
changes. These commands would be: CRE 500, CRT 1000, CR2 5000, and CR3 10000. The
screen would then look as follows:

AP
DISCARD ON FAIL
+V  CHANGE zapon: G! mode: ZL
CROSSOVER-0 500 STEP-0 100
CROSSOVER-1 1000 STEP~1 500
CROSSOVER-2 5000 STEP-2 1000
CROSSOVER-3 10000

=puL 1 DLy 1t
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The fourth and final line in the Zap scresn contains the commands for the number of pulses, #-PUL,, and
the delay time in seconds between pulses, BLY. Each of thess commands will accapt 2 value between |
and 99,

Once a program is written to your satisfaction, it can be saved by typing the comnmand, SAVE-PARAM.
The program will then ask you to name this test file. Theresfiar, this program can be recailed and
loaded as desired. Of course, to perform the sequential test, additional programming of the pins to be
tested and leakage parameters is required,

PIN SCREEN

The Pin Screen’ will be displayed by typing the command, "P~. The initial screen will look as follows:

VBUS ON
GND1 ON
GND2 ON

Ne pins are listed on tha initial screen and must be programmed by the operator. As an example, let us
say that you wish to program a iist of pins for a 8 pin IC. In this example, we will assume that we wish
to sequentially Zap all pins with respect to the ground pin with ground bsing pin *8. By typing VBUS
ON182&3%&4&35 &6 & 7ireturn), and then 6ND1 OM 8 [returnl, the required pins would
be programmed. A simpler method to use when numbers are in direct sequencs is the command: VBUS
ON 1 TO 7. The statement TO will automatically connect ali numbers between the first and last
number in the command. To see the updated screen, type the scraen command P

VBUSON 123 456 7
GNC1 ON D
GND2 ON
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Since this is a sequential test program, pin #1 wiil be zapped with reference to pin #8, then pin # 2 to
pin 48, then pin * 3 to pin ®8 and so on until pin * 7 o pin *B8 at which time the voiiage will be
incremented ( if so programmed ) and the sequence wiil begin again. The test wiil continue in this

manner until the max voitage limit is reached or ail pins fail the leakage test.

To turn off pins, the commands VBUS OFF and 6ND 1 OFF and/or 6MD2 OFF must be used. To turn
off the above pins for instance, the commands would be: VBUS OFF 1 TO 7 and GND1 OFF B. This
will clear the pin tabis,

Let us suppose thal insiead of pin *8 being ground, that pin ®4 was the ground pin. The command would
thenbe: VBUSOM 1 TO 3 & 5 TO 8 GNDT ON 4. The command uses the statement TO to
connect the sequential numbers 1,2,and 3 and also 5,6.7, and 8 while the statsment & connects the two
individual sequences. Should you make a mistake and Iist the same pin number in both the VBUS and the

GND lists, the computer will notify you of this srror automatically,

On a growing number of largsr pin count devices, there can be more than one ground pin. The program
therefore sliows as many ground connections as might be needad. For exampla, to connect pins 20,47
and 68 to the ground list, the command wouldbe: GND1T ON 20 & 47 & 68. The pins will remain
connected together throughout the sequential test.

There are also instances when a device has more than one ground, but the programmer does not want to
tie these pins together. This is the reason for the GND! and GND2 lists. For this example, let us
assume that we wish to test a 68 pin PGA that has a ground on pin 21 and another on pin 68, Also, Ist
us assume that we wish to sequentislly zap each pin first in refarence to pin 21 and then with reference
to pin 68. The pin programming commands could be as follows:

VBUSON 1 TO 20 & 22 TO 67

GNDT ON 21
GND2 ON 68
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By typing P, the pin table wouid look as follows:

VBUSON 12345678910 111213 1415 16 17 18 19 20 22 23 24 25 26 27 28
29303132333435363738394041424344454647484950 51 52 53 54
33 56 57 58 59 60 61 62 63 64 65 66 67

GND1 ON 21
GNDZ ON 68

in the exampie above, pin | wouid be zapped with respect to pin 21, then pin 2 with respect to pin 21
and so on down the VBUS list until the compietion of pin 67. Then pin | would again be zapped but this
time with respect to pin 68, then pin 2, 3. 4, and so on with raspect to pin 68 unti] the end of the VBUS
Hist was reached. (The zapping includes the number of pulses, the delay time between pulses and any
polarity changes as programmed previously in the ZAP screen.) If 4 STEP voltage was programmed, the
voltage will be incressed and the sequentisl test will begain again and continue until all instructions
given in the ZAP screen are complsted.

Not discussed so far is the ‘GALL' mede (as menticned in the ZAP screen). This mods holds ail pins to
ground except the zapped pin. (Many users will find that this capability allows for quick creation of
tests for their devices). For sxampie, typing VBUSON 3 & 7 & 10 and leaving the GND list blank,
would result in pin 3, then 7. and then 0 being pulsed independently with the other two pins
automatically connected to the ground bus. In other words, first pin 3 would be zapped with respect to
pins 7 and 10, then pin 7 would be zapped with respect to pins 3 and 10 and finally pin 10 would be
zapped with respect to pins 3and 7. If any other pins were to be typed into tha GND1 or GND?2 lists,
these would be continuously heid at ground.

One last consideration is that when using muitiple ground pins, it may become difficult to program
leakage values or dstect small changes in leakage.
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LEAK SCREEN

The Leak screen is usually the last of the sequential lest screens which must be programmed. In the
Model 5000, there is a precision current pump conirolied by a 12 bit D/A convertor installed in the
computer. The standard current pump can force discrete currents, both positive or negative, in a range
from 0.025 micro amp to 50.0 micro amps. After forcing the programmed current(s), the computer
reads the feedback voitage of the pins being tested. In order to avoid damaging the device, the feedback
voitage is limited to +27 and ~27 volts. The user can then set either a perceniage deita or absolute
delta from the inilial feedback voltage obtained prior to zapping and thus set the failure criteria. The
programming ailows for one to eight different points along a typical leakage curve to be set in this
manner,

Using the iearn mode, this programming is very efficienl. The following example will expiain the
various programming aliernatives.

Let us assume that we wish to zap the inputs of & devics with respect to the ground pin and that the pin
scresn is programmed as below:

VBUSON 567910 11 12 13
GNDION 16
GND2 ON

Typing the command LH will bring up theleak header screen:

{EAK
Leak on: Gt *LEAKS: B

This is the default screen. "Leak on: G1* is correct in this instanca. However, for this exampls, we
wish Lo perform a lsskege test at one point only. We must therefore change the number of Teak points Lo
ons. Typing ®LEAKS 1 (rsturn) will change this value. Sometimes to see the updated scraen, the
screen command (LH in this instance) must be typed sgain. The screen will now look like:
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Legk on: G1

LEAK

Typing the command L wiil display the leakage parameter screen for one segment. (Additional

parameter sections will ba shown on this screen for each segment up Lo the maximum of eight).

LEAK
Leak on: 61
PIN 5 g 10 11 12 13
LEAK!
Fare 00.0 0660 000 00.0 00.0 000
MaxF “00.0 *000 *00.0 %000 =000 *000
MinF *Q0.0 *000 =000 *000 *000 =000

in this example, we will set a force current of one micro-amp. As we will set the same vaiue for all

pins and only one segment (point), we would type the command: SET.P . A prompt will appear on the

screen asking for the vaiue in micro-amps. Type: “1° . Typing the command L again will dispiay the

updated screen.

LEAK
Leak on: G
PIN 5 9 10 11 12 13
LEAK1
Fore 01.0 010 010 010 01.0 01.0
MaxF *00.0 *00.0 *00.0 *000 %000 %000
MinF *00.0 *00.0 *00.0 *00.0 *000 *000

The updated screen now shows that one micro-amp will be forced on each of the pins. The asterisk (*)
reminds the operstor that 00.0 is not an acceptable value. At this point, we will have the computer
automatically measurs the voltage for each pin st this value of current.
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Type the command Z toreturn to the zap scresn. Type the command LEARN . The zap screen will
change to the learn mode. Type L again to return to the jesk screen. Type the command DOIT . A
prompt will appear asking for a part number and 3 serial number. When this is completed, the computer
will exscute the lsarn mode and display the results on an updated leak screen which might iock es
follows:

{EAK
Lesk on: G1 #LEAKS: 1
PIN S 6 7 8 10 1 12 13
LEAK1
Forc 0t.0 010 G610 010 o010 010 010 0t.0
MaxF 16.8 175 16.8 16.4 16.9 16.9 16.3 16.2
Minf 168 175 168 16.4 16.9 16.9 16.3 16.2

The computer will retain these original measured values in memory as long as the program is not
exited. If after subsequent programming steps, the operator wishes to return to these original
mseasured values, using the command "RESTORE" will return to this place in the programming.

Once having obtained the vaiues in the above screen, the operator must set a minimum and a maximum
'deits’ against which the original measured vaives wiil b compared after each zap step. Exceeding
these min/max vaiues will determine failure of the pin under tast.

Deltas can ba sithar & percentage of the original value or an absoluts number difference. The command
& cen be any whole number between 1 and 100 (soms rounding off" will eccur). The sbsolute number
can be a minimum of 0.2 {voits) up to any number that when added the original measured vaiue doss not
exceed the maximum compliance voltage of 27 voits. In any case where the delta for either minimum or
maximum feadback voltages equals 00.0 or exceeds 27.0, an ssterisk will be displayed in front of the
number. Values with an asterisk must be modified to be within the fimits in order for the program to
run proparly,
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Satting a percentage deita on a single leak segmant, type the command: ®.P . The screen prompt will
ask for the segment number which in this case is 1. Type: | . The screen will then ask for the
percentage number. For this example, we will type 25 for 25%. (Deltas do not have to ba even. For
example, you could choose +10% and -508). After typing in the percentage, the screen will prompt if
this is & positive/nagative perceniage or to be used for both positive and negative. As this exampie is
to be both a positive and negative delts, you wouid type B'. Typing the command L will update the
screen and show the now revised deltas.

LEAK

Leak on: G1 #*LEAKS: 1

PIN 5 6 7 9 10 i 12 13
LEAK1

Forc 0.0 Q16 010 010 010 010 01.0 01.0
MaxF 210 219 210 206 211 211 204 20.3
MinF 12.6 13.1 126 123 126 126 122 122
BEGINNING THE TEST SEQUENCE

To begin the test sequence, first we must return to the zap screen and exit the lesrn mode. Typing the
command Z returns to the zap screen. Typing the command ZL will change the mode from learn to a
zap-then—leak test mode. To initiate the complete test sequance. type the command DOIT .

The test sequence will begin shown by the scresn sutomatically scrotling through each pin, incrementing
the voitage, zapping the pins, measuring the leskage of the part and so on until the test is complsts. At

the end of the test sequence, a tone will sound.

To display the finai test results, type the command REP . The screen might lock as follows:
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PART# = KXKX

SERIAL® = xxx

AP 0 2000 -2000 3000 -3000 4000 -4000 5000 -S5000 6000

PIN
3 169 169 17.0 16.3 166 138 146 1062 ... ..
) 177 164 16.6 16.3 16,7 134 143 1129 ... ..
7 68 169 6.1 16.2 1683 137 144 1 065 ... ...
g 6.7 167 16.8 159 153 136 14.6 13.7 143 i5.1
10 5.1 151 15.2 15.2 152 145 15.2 49 152 15.0
1 17.1 159 16.0 139 160 145 5.2 159 160 146
12 165 166 16.7 14.4 151 129 14,1 146 154 15.3

13 164 164 163 5.8 6.3 133 14.3 134 145 13.3

IAP -6000 7000 -7000
PIR
g 152 129 130
10 152 1 002 ...
11 148 1 062 ...
12 159 1 076 ...
13 142 124 129

In the above report. we can see that pins S, 6 & 7 failed the minimum limit at 5000 voits. Pins 10, 11
812 failed at 7000 volts. Pins 9 and 13 did not fail. Notice that because we programmed "DISCARD ON
FAIL®, the pins that failed were not zapped or tested at higher voltsge steps. One benefit of this
command is faster test Limes as pins are eliminated. In another chaptsr, we will discuss how this
report can be converted into a ASCII format for later use away from the Model 5000. If a printed copy
of this report is desired, Lype the command: PRINT REP .
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ENDING THE SEQUENTIAL TEST MODE

it may be desired to save various portiens of the test session. To save the report, type the command:
SAVE-REP . To save the test parameters, type the command: SAVE-PARAM . In all cases when
saving, the scraen will ask for a file and drive name. The file name is any name you choose. Tha drive
name must follow the convention used by the MS/DOS system in the computer. Usually if you have two
floppy disk drives, they are " A: * and " B: " respectively. If you have & singie floppy and a hard disk,
they will be ™ A: " for the floppy and " C: " for the hard disk. If you use " B: " on 8 system with a
single floppy and a hard disk, the computer will ask you to change disks in the floppy drive.

To exit. the sequential mode to quit or to go to another test moda, you must type the command: BYE |
Al this peint you can turn off the power first to the Model 5000 and then to the computer. If you wish
to go to & new test mods, type the command DIR to review the menu.

QPTIONAL: BIAS SUPPLY

The Model S000 can be ordered with up to two bias supplies. These sre respectively named BIAS! and
BIAS2. Each supply can provide O to +/- 15 voits undar computer control and are connacted directly
to the device via interconnect cables in the test bay. During the leakage test portion of the Sequential
test, these supplies bacome active, allowing for laakage measurement under Bias conditions.

The supply voltage can be observed on the status line in the HELP menu. To sslect a supply level, the
following commands should be used:

BIAST n or BIASZ n
In this case, n is equal to the bias voitage desired. For example,
To select a 15 voit bias on BIAS1, type BIAS1 15.00

To select a -5 volt bias on BIAS2, Ltyps BIASZ 5.00
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MILITARY TEST PROGRAM
Modified sequential test program per Method 3015.6

The MIL2C test program is a modified version of the "SEQUENTIAL TEST* program. You must read and
understand the application of the sequential test orogram in the Madel S000 sperators manuai before
attempting to write test programs using MIL21C. You must also have a complete understanding of
Method 3015.6. Many of the commands used in the sequential test are duplicated in this addendum.
Only those commands which differ will be explained here.

The MIL2C program is designed to perform voltage and pin combination testing strictly per
MIL-STD-B83C, Notice 7, Method 3015.6. The operator has fewer choices than the standard sequential

test program. This program may not comply with future revisions of Method 3015.

The HELP screen of the MIL2C program shouid appear as follows:

NETWORK-* 1 192 PIN-IC

NETWORK-# n n PIN-IC

LOAD-PARAM SAVE-PARAM LOAD-REP SAVE-REP PRINT

z p L REP DoIT HELP
STOP CONTINUE +V ' ZONLY LONLY
LEARN 2L Ll HORMAL G/ALL

CRO v CRt v CR2 v CR3 v CR4 v ST6 v
ST v ST2 v ST3 v Pl n DY n

170 581 582 583 504 SPS
586 567 Se8 589 510 Sit
512 S13 514 515 GNDL

ON n OFF n & n T0n TTOTAL ps

* EAKS SETSEG.LP SETSEG.L SET.L SET.P SET
LEAKLP LEAKL LEAK,P LEAK CHECKW

RLP %L %P "

DELTALP DELTAL DELTAP DELTA

RESTORE,LP RESTORE L RESTOREP  RESTORE

OLEAK P <LEAK BACKWLP BACKL

Ll IL coPY.LP COPY L copyp CoPY
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Having read the "SEQUENTIAL TEST™ program, you will notice that many of the commands listed above
are the same. Those commands which are new to the MIL2C program are shown in bold face. The MIL2C
program operates in & similar manner to the SEGUENTIAL TEST program. The new commands Function

per the foltawing expianations:

The comnmand PRINT when used with most other commands will cause ail information to be sent io the
printer, is: PRINT Z; PRINT P; PRINT REP; stc.

The commands NORIMAL and 6/ALL are interchangeable with NORMAL being the default as it refers
to the "normal™ operation of the leakage Lest portion of the sequential test program. Typing 6/ALL
will cause an additional grounding operstion to be performed after zapping and prior to the leak test in

order to provide a drain for any stray charges remaining on the DUT after zapping.

The command 1/0 replaces the command VBUS in the MIL2C program. Besides refering to input and
output pins, {/Q is the pin list for any and all pins which are pot supply pins.

All commands from S@1 to S15 are individual lists for those pins which are to be tied together and to
ground. Itis in these lists that you will type the common combination of like~named supply pins.

The command GNDL is the list for the particular pin(s) that will be used strictly for leskage testing.
The pin(s) placed on this list may be also used on the ground lists "Sxx *. For Method 3015.6 testing,
we advise that DC parametric testing be used to determine ESD failure threshoids as the results from

leakage testing may not always be conclusive.

The command ?TOTAL is strictly for informational purposes. Once you have typed into the appropriate
lists the pins of your device, this command will executs a formula which wiil calculate the total number
of pin combinations which will be tested.

The command P/ will cause to be listed all pins of the device which are not cornected to any pin list. it

will show any pins on your package which are normatly ™NC* (non-connects) or which you may have
missaed or forgotten to program. This is especially helpful with extremely high pin count devices.
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AP SCREEN

The addition of new commands in the force some changes in the "zap™ and “pin" screens (the "leak”

screen remains unchanged). Lels look at these screens.

ZAP
STOP on fail
Start: +V mode: ZONLY NORMAL
CrR@ 2000

*PUL 3 DLY 1

The screen shown above is the default screen for the command Z.

When using the internal leakage tester to determine failure thresholds, the commands “STOP on fail”
and "CONTIRUE on fail" are used. The command "DISCARD on fail* capnat, be used in the MIL2C
program because most pins are used mere than once for the required pin combination testing.

The start voltage can be either +V or -V . Single poiarity valtages cannot be tested in the MIL2C due to
the requirements of Method 3015.6 for dual polarity testing.

Modes for testing are similar to the sequential test. The only addition is to decide upon "normai” testing
(zap/leak, zap/lesk, etc.) or G/ALL (zap/ground ail/lesk, zap/ground all/leak, etc.).

On the "ZAP" screen above, notice that CRG is preprogrammed at 2000 voits. To do a single voltage
test, only CR& need be programmed to the desired voltage. (No other commands are necessary). This
will facilitate zapping at a single voitage (500, 1000, 2000, 4000) per

Method 3015.6 followed by DC parametric testing. You can however do step siress testing using

crossover points and steps as previously explained in under sequential testing.
The default for number of zaps is three (positive and negative) and a delay between pulses of one

sacond. The parameters may be changed as in the standard sequential Lest although any changes will
deviats from Mathod 3015.6.
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i SCREEN

The "PIN™ screen wiil appear as foilows:

/0
Sg
S62

1/0 is where ail pins (non-supply) are typed. Again, the standard conventions used in the sequential
mode for typing pins to a pin list are used. SB1 and SB2 are lists for those pins which wiil ba tisd
together and to ground. Additional S8 lists are available as needed. For example, once you have typed
pins into S@1 and S82 above and should you need a third list, type the command S@3 followed by the
pin numbers to be piaced on this list. Upon hitting "return” and the *P* command, the screen will be
updated to show the additional iist. You can continue to add lists up to a maximum of fifteen.

if you will ba using the Model S000 leakage tester to determine failure thresholds, you will naed to type

the command GNDL followed by the pin number(s) to this screen.

It may be helpful to examine a sample pin screen. Assume a fictitious 10 pin IC. This device has five
170 {non-supply) pins, two +V pins, one -V pin and two ground pins. Also assume that we wish to use

the same ground pins s our ground reference for leakage testing. The scresn might look as follows

when programmed:
O 12345
Sg1 6 7

S#2 8

SE 9 10

GNDL 9 10
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Upon typing the command DOIT , the sequence of testing is as follows: The pin list SB1 will be placed
to ground and each individual pin on the I/0 list will be zapped in reference to S81 . Then the pin list
S@2 will be piaced to ground and each individual pin on the 170 list wiil be zapped in reference to S82 .
Then each individual pin on the 1/0 list will be zapped in reference to pin list S@3 . Then list SB1 will
be zapped in refsrence to list S@2 . Then list SB1 will be zapped in reference to list S@3 . Then st
382 will be zapped in reference to list S@3 . Finally pins on the 1/0 list will individuaily and in turn
zapped to the remaining common and grounded combination of all the other pins on the I/0 list. In

tabular form. the sequence would look something as follows:

ZAP  then ZAP then ZAP  ‘then ZAP

1t0 6,7 1to 8 109,10 1102345
2to 6,7 208 210910 210 13,45
3te 6,7 3to B 3t09,10 3t 1,245
4t06.7 4to0 8 410 9,10 410 1,2,3.5
Sto 6,7 Sto 8 5t 9,10 St 1,2,3.4
8te 6,7 GtoB 610 9,10

9t 6,7 7to8 709,10

10te6,7 Gto 8 8i0 9,10

10to8

Once you have written the complets program, you may save and recall “parameter files™ as in the
sequential Lest program. "Reporis” may be saved and recsled in a similer manner. Reviewing a report
in the MIL2C program is 4 little more time consumming because of the large number of pin combinations.
However the basic information is the sams.
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RANDOM TESTING

The random test mode is used Lo sutomatically step stress, and perform isakage measurements on
numerous junctions of a device when greater flexibility is reauired than is provided by the sequential
test. Through selective linking of Indepsndent TEST routines, this mode allows ths oparator
considerable freedom in defining a test program, Unlike the sequential test which requires the operator
follow a defined structure, the random test allows the operator to define their own structure. Becausa

there is no defined sequence, entaring test parameters takes somewhat longer than the sequential test.

Please nots that the random test is considered an advanced mode. We strongly urge you to learn and
fully understand the analysis test and sequential test prior to starting to test with this mode. This

chapter will assume that you are familiar with the Model 5000 programming conventions,

Pregrsm Structure

The random test is actuslly a combination of several completsly individual test routines. These
individusl routines, simply cailed TESTS, can either define & Zap TEST or a leakage TEST. The random
test ties each of these TESTS together in a user selected order. Subroutine ioops of these tests sre
supported along with branching on defined failures.

Unlike the analysis or sequential test modes which have only 2 or 3 screens. the random test has s
separste screen for each (pin) of the individual TESTS. Each TEST is assigned a number for
identification; up to 510 TESTS. A test number can be either a zap test or a leakage tesi, never both.
NOTE: TEST 511 is a special Lest which may be used Lo emulate a sequential test mode with numsrous
leakaga sub-tests. This test is neither a zap nor a fesk fest.

As with all of the Model S000 software, & HELP screen is provided containing all commands needed to
operats tha random tast.
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The HELP Scroen

Typing the command HELP will cause the foilowing screen io be displayed.

NETWORK-* 1 64 PIN-IC BIAST= g BlAS2= @

NETWORK-# n a PiN-IC nBIASI n BIAS2 BIAS1? BIAS2?
LOAD-PARAM SAVE-PARAM LOAD-REP SAVE-REP

DIR d: CREATE-DIR USE-DIR

PIN-TMATRIX PARAM REP HELP (M) DOIT

PIN-MATRIX. PARAM. REP. HELP. DOIT.

GET n S AP LEAK NEXT-TESTn  SUB-TESTn
END RET NONE coPy

+V -V ONLY CHANGE

START-Vv INC-V v END-Vv

#PUln DLYn

CONT STOP JUmMp iL

An explanation of each of the above commands is contained in the Glossary. (If you are new to the
Model 5000, you should review the Glossary prior to using any program.)

To make it easier for the operator to find a particular command, the HELP screen has been separated
into sections. Above the dashed line at the top of the screen is information sbout the current
configuration of the system. This information includes which R/C network is being used and the number
of pins there are on the device being tested. This header will also show the bias supply parameters if
this is & previously writien and saved program.

Directly under the header is a list of general commands used in the random test. These include

commands to save and recall TEST parameters on disk, commands that summarize TEST parameters as
wall 2s the results of testing and commands to exacute testing.
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The third section contains commands that select TESTS and control the branching of TESTS. The fourth
section contains commands to input a TEST'S Zap parameters. And the fifth ssction contains commands

that initiate branching and commands to input a TEST'S leakage paramsters.

Overview of Commands

Before we go further, 1let us review those commands which have not been explainad in previous
chaptars,

EDITING TESTS

TEST~#* n Selects a TEST to be edited. Validvaives for n' are | to 510.
Once a TEST is selected, it will be considered the active
screen o be edited until a new TEST number is defined.

The default for 'n° is 1 when first running the program.

S The Show command. Displays the screen of the current TEST
selected by the command TEST-».

ZAB/ Each TEST can be sither a ZAP or a LEAK TEST. These define

LEAK the function of the TEST. To change the function of a TEST, first

select a TEST by the command TEST-* or show the current TEST
by the command S. Then type sither ZAP or LEAK. The default
for TEST-* 1 is always a ZAP TEST, and all other defaults are
LEAK TESTS.

NEXT-TEST n This is used to define an execution order for sach TEST. Along
with the command SUB-TEST, NEXT TEST controls the path
betwesn each of the individual TEST routines. MEXT-TEST
i3 most accurately defined as being the same as & GOTO command
in the language BASIC. Validvalues for n are 1 to 510 or the
command END. For more detail, see the example given in this

chapter.

SUB-TEST n  This is used to define an exscution order for sach TEST. Along
with the command NEXT-TEST, SUB-TEST controls the path
belween each of the individual TEST routines. SUB-TEST
is most accurately defined as being the same as a GOSUB command
in the language BASIC Lo creste a TEST loop. Validvalues for n
are | Lo 510 or the commands RET and NONE. For mors detsil, see
the examples given in this chapter,

o Used with the command NEXT-TEST in the form
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HEXT-TESYT  will terminate the entire test program.

END
REY Used with the command SUB-TEST in the form
KONE SUB~TEST RET and SUB-TEST MOME. RET is best defined

as 8 RETURN statement. in the language BASIC and will closa
a SUB-TEST loop. Nene, the default, is used when no subroutine
i desired.

COPY¥nm Will copy all but the pin parameters of one TEST number n
to ancther TEST m.

PARAMETER INPUT COMMANDS FOR A LEAK TEST

CONT As in the sequential test, when a fail is detected in the leakage
sTopP test, several options are available, Choosing CONTinue on
JUMP fail will execute the next TEST regardiess of any changes in the

leakage curve. Choosing STOP on fail will terminate the entire
test program whan excess leakage is measured. JUMP will
immadiately lesve any foop and go Lo the next ZAP test defined by
the command HEXT-TESY.

L A command used Lo set forcing current levels and expected minimum
and maximum voltages against which subsequsnt measursments will
be compared.

Lesraing the Random Tast

Because the random test is so adaptabis to a user's needs, any explanation of the Lest can bs quits
tengthy and at times confusing. Besides description of the individual screens, flow charts are included
to give a pictorial view of how tests are linked together.

There are a few points which should be explained to the reader. There are two similar yet different
modes (“ModeA” and "Mode B*) which can be performed. In Mode A, the first pin in a list will be
testad completsly before advancing to the second pin in tha list. That is, the first pin will be zapped at
the start voltage, then go to the leakags sub~test(s), increment the voltage and zap at next voltage,
then go through the sub-test(s) again, increment the voltage and repeat until the pin fails or the
maximum voltage is reached. When this pin test ends, the same procedire is repeatad on the sacond pin
on the list and so on until ail pins are tested.
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Mode B acts more like a sequential test except the ability to link sub-tests is retained. In Mode B, each
pin in turn will bs zapped at the same voltage and each wili go to their respective sub-tests. When ail
pins have been tested, the voitage will increment and testing will proceed again down the list of pins.

This will continue until all pins fail or the maximum programmed vollage is reached.
MODE A

The random test will sequence through a series of TESTS each containing a list of pin combinations. In
sach of these TESTS, the pins are defined exactly as they would be in the analysis test and are held in
commen with each other on either the YBUS or 6ND. These TESTS can be either involved with Zapping
or measuring leakage to see if 8 junction has failed.

Next, in creating a random test, we assign & unique number to each TEST. By defining the MEXT-TEST
or SUB-TEST, the program will know which TEST number to execute next. It is not necessary to
define a random test with ascending TEST numbers. A number is simply an identifier for & TEST.

The feature of looping' makes the random test quite powerful. A loop is best defined as & series of
individual TEST numbers, such as TESTS 1-2-10-11, repesting themseives until a spacified condition is
met. In most cases, the first TEST in the loop will be & Zap test, followed by leaksge test(s). For
example:

* TEST 1, Zap, performed st the start voltage,

* TEST 2, Leak, any pin combination

® TEST 10, Lezk, any pin combination

* TEST 11, Leak, any pin combination

* TEST 1, Zap, performed at the next voitage increment
* TEST 2, Lask

* TEST 10, Lesk

¥ TEST 11, Lesk

* TEST 1, Zap, performed at the next voliage increment

.... And s0 on until one of the following conditions is met

1) The Zap voitage reaches its defined END voltage
2) The leakage in any of TEST 2-10~11 exceeded the defined threshold
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TEST 1, defined its SUB-TEST to be TEST 2. TEST 2 defined its SUB-TEST Lo be TEST 10, TEST 10
defined its SUB~TEST tobe TEST 11. And TEST 11 defined its SUB~TEST o be the command RET,
ingicating that the sequence wili return to the first TEST in the loop, namely TEST 1.

If teakage exceeded the threshold defined in any of the leskage tasts ( 2-10-11 ), one of three things
couid happen. if the user enterad CONTinue on fail, the loop will continue until the Zap TEST reaches its
final voltage. If the user entered JUMP on fail, tha loop will immediateiy terminate and the next Zap
TEST will be executed ( if so programmed ). Finally, if the user entered STOP on fail. the entire

random test will end.

The elegance of looping is apparent when one loop is cailed up separately for & number of other TESTS.
For exampie, if it was feit that a leakage loop of TESTS 10-11-12 would define the most critical path
in agiven IC, we would be abie to call it up for several independent Zap TESTS. We might see an order

like the foliowing:

1-10-11-12
Jumping to ...  2-10-11-12
Jumping to ...  3~10-11-12

And for even further flexibility, each of the SUB-TESTs, can call up other SUB-TESTs. As you can

imagins, the number of possible cambinations can be enormous.

So what is the diffarence between using the command NEXT-TEST and the command SUB-TEST?
Whenever a loop is desired, SUB-TEST should be used. If no loop is desired or a new loop is to be
started, then the NEXT-TEST command shouid be used. Remember, when a JUMP is parformed from
a leakage TEST, it will ba to the first NEXT-TEST out of the loop.
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Finally, a word about summaries and reports. As you will see in fooking over the next sxample, there
are three types. The first is the PARAM summary. It condenses ail of the programmed TESTS into s
very readable Lable, separating Zap TESTS and Lesk TESTS. This summary is very handy in detsrmining
program flow. The default or initial screen looks as follows:

START INC END POL CHG PUL DLY NEXT SUB

TEST

S @ 1 a + # 1 i END NONE
Forc [uA]l  MaxF (V]  MinF [V) FAIL NEXT sSuB

TEST

In this screen, the Zap parameters on the top iine are programmed the same as you learned in previous
chapters. The bottom line wiil fill in automaticaily once you make the appropriste inputs to other
screens.

The next is the PIN-MATRIX summary. For three pins we might see something like this:

TEST-# 1-Z 2-Z 51 50-L
PN

3 v e G 8

4 G v ———— 6

g 6 G v 6

The assigned numbers for each of the NEXT or SUB-TESTs are listed along the top cresating columns.
These test numbers are further defined as ZAP tests (Z) or leak tests (L). The pin numbers are listed
vertically along the left side. Within the summary, V indicates that a pin is used on the VBUS of &
cortain TEST and G indicates that a pin is usd on the GND of # certain TEST.

The last is the REPort. This is where the results of testing are compiled. The report will be printed at

the end of the test if the command DOIT. isused. if DOIT. was not used, REP can bs used to display
the report on the screen and/or REP. can be used to print the report.

52.



WRITING TEST PARAMETERS

The best way to explain how to write a random test is to give an example. Our example wiil be
relatively simple to avoid confusion. Let us assume that we wish to do a random test on four pins of an
IC (1/0 pins 4,5.6 and ground pin 8). We will start at 2000 volts. increment the voitage by 1000 voit
steps and the maximum voltage is to be 4000 volts. Let us aiso assume that the ieakage of a typical pin
to ground at 15 volts is less than one microamp. We want to know if 2apping any given pin will affect
the leakage of other surrounding pins so we will incorporate sub-tests to check the leakage not only of
the pin being zapped but aiso of the surrounding pins. To keep our test numbering from becoming
confusing, we will number the zap tests as 1,2,3 and the leakage tssts as 10,20,30.

You have loaded the Model 5000 program disk, and called up the RANDOMSC' test program. The heip
screen is shown and you type in the total number of device pins as in previous chaplers. You are now
ready to begin writing the tast parameter for a random test.

You typs the command: 6ET | . Gl is the command to bring up s fresh perametsr screen. The
number “1° could be any number between | and 510 but as this is the first test, it may be convenisnt to
start with the number one. The following screen will be shown:

VBUS ON
GND ON
TEST-# 1

NEXT-TEST (NT) END
SUB-TEST (ST) NONE

ONFAIL CONT
LEAK
Fore [uAl=
MaxF {V]= %00.0
MinF [V]= %00.0

The default mode is the leak screen. To change to a zap screen, type the command: ZAP . The screen
changes fo :
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VBUS ON
GND ON
TEST-# 1§

NEXT-TEST (NT) END
SUB-TEST (ST} HOME

AP
+V  CHANGE
START-V (v} 4 INC-V (V) 1 END-V (EV) &
*-pUL (*P) 1 Dy 1

To write the ZAP test program, you might type:

VBUS ON 1
GND ON 8
SV 2000
iV 1000
EV 4000
*p 3

This is similar to previous chapters. To complete this screen, you would type:

MEXT-TEST 2
SUB-TEST 10

This completss test *1. Type the command GET 2 . Do the same as for test *1 except VBUS will be pin
number 2 and the NEXT-TEST wiil be #3. Type the command 6ET 3. Do the same as before only VBUS
wiil be pin *3 and NEXT-TEST will be "END".

Now you will write the leak sub-test screens. Type: GET 10. As before. a new lesk screen will
appear. Type the commands:

VBUSON 1

GND ON 10

NT 11
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Now that we have told this leak screen what pins are to be tested and which Last is next, we must fill in
the leskege parameters. For now the screen shows zeros. Type the command: iL . The screen will

prompt: Force @ . We will type the number 1 for ane microamp. (Any number betwesen 0.10 and

50.0 will be recognized as microamps). Once we have typed in the force current. the screen will
prompt: Maxf
volts, we should pick a higher voltage in case the pin failure mode is an open. We type 18. The screen

. As we already estsblished that the typical voltage at one microamp is 15

now prompts: MinF . We will type 12 to set the minimum limit to 12 volts. This screen is now

complete. We would now type GET 11 and compiete this screen in the same way, Wwhen we type 6ET
12, all commands will be the same except for NEXT-TEST where we will type the command: RET . This
stands for return’ to last Zap test where the computer will receive instructions as the the NEXT-TEST.

This would normaliy complets the parametars and we could begin testing, However, there are some
instances where we might wish to do an initial leak test before we begin zapping. in this case we must
create a special test that does not zap the pins but has the lezkage test as sub-tests. Lets call this test
number 50. We type GET 50 . A new leak screen appears. We put all pins to tha ground bus, type
NEXT-TEST a5 ®1 and the SUB-TEST as ©10. When we begin to test and type the command DOIT , the
program will ask for the beginning tast number and we would type 50'. The flowchart cailed "RANDOM
TEST EXAMPLE, MODE A" is & pictorial repressntation of what we have just compisted.

MODE B TESTING

Mode B testing is aimost. identical to Mode A. The screens and commands are the same. The differences

are as follows:

1. On zap screens, the start voltags, increment voltage and end voitage are not compieted (laft
blank),
A special test block called 511" is used to set the start, increment and end voltages.
Test block 511 is either the first test or is inserted between an initial lesk screen and the
first zap screen. In other words, the initial leak scresn's NEXT-TEST wiil be 511 and tast
311's NEXT-TEST will ba whichever number is assigned to the first zsp test.
4. The finai zap test in the program will have test 511 as its NEXT-TEST,
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Test block 511 will set the starting voltage. All pins to be zapped will use this voitage (although the
number of pulses and delsy between pulses is still independently set on each zap screen). Once all pins
have been tested st this voitage, test block 511 wiil increment the voltage. This will continue until the
part fails or until the end voltage is resched. See the flow chart called = RANDOM TEST EXAMPLE,
MODE B " for a pictorial overview.

SPECIAL NOTE

This program will become rather lengthly. We strongly suggest that ail random test programs be
designed on paper. in & flow chart configuration BEFORE attempting to write the program on disk,
Besides being easier to see inter-reistionships between itests and sub-tests you will have & handy
reference guide when some months later you see the program in the directory but no longer recatl how
the test is structured.
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END

RANDOM TEST EXAMPLE

MODE : A
20-L 1-Z £=Z 32
NEXT f= NEXT j= NEXT =]
3UB SuB SUB suB
10-1 11-1 12-1
NEXT =M NEXT (= RET

Program Flow

Start test 50 (leak sub-test aptional)
Next to 1-Z, loop to sub-tests

Return to 1-Z Next

Goto 2-Z, Loop to sub-tests

Return to 2-Z Next

Goto 3-Z, loop {0 sub~tests

Return to 3~-Z, END

Note: In Mode A, each Zap test will execute Zap from initial voltage through
maximum programmed voltage while loops to sub-tests between voltage steps.

When complete, the next pin will begin again at the initial voltage and so on
until all pins sre tested.
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Start test 50 {leak sub-test aptional )
Mext test:511 {initisl start volitage)

Goto 1-2Z; loop to sub-tests

Rtnto 1-Z, Next
Goto 2-Z; loop to sub-tests

Rtnto 2-Z, Next

Goto 3-Z; loop 1o sub-tesis

Rtn to 3-2, Next

Goto 511 {step voitage)

Repeat till end.
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RANDOM TEST EXAMPLE
HODE : B
-
50-1 511
NEXT
3UB
|
1-Z 2-Z 3-Z
NEXT 4| NEXT premsmey NEXT Jomeomes
suB SUB sug
NEXT [ NEXT —_h RET
PROGRAM FLOW



DIAGNOSTIC MODE

The diagnostic mode is a comprehensive program that verifies the intsgrity of the Mode! 5000
hardware. This mode will inspect the leakage current supply, both the positive and negative high
voitage suppiles and each of the high voitage selection relays for proper operation. In addition,
provisions have been provided to ailow the operator manual controt of Zap discharge in order to perform
waveform measurements. Used each day, the diagnostic mode will ensure the gccuracy of results
obtained with the IModel 5000.

Program Structurs
The diagnostic mode performs two functions. The first is the evaiuation of operation of the Model 5000.

The second, manual control of Zap discharging for calibration of waveform. The manual control of Zap
discharge requires that the operator input cerisin Zap parameters prior to discharging. For future

reference, diagnostic resuits can be printed if desired.

Because of the simplicity of the diagnostic mode, the exiensive use of scresns is not required. Yet, as
with each of the other programs, there is a HELP screen. Though the HELP screen is not directly
involved with testing, it doss contain a complete list of commands available to the user in the diagnestic
mode,

The HELP Screen
The HELP screen is called up by the simple command HELP. It contains all of the commands used in the

diagnostic mode. The screen lacks as follows:

NETWORK-* 1 182 PIN-IC

CUR-TEST PIN-TEST HV-TEST NET-TEST DIAG CEFF-TEST
DIAG. CEFF-TEST. REP REP,

n PIN-IC VBUS GND CNn OFF n

&n T0n p PINS ALLOFF SHORTBUS
+V -V n Hv HvVe FORCE FEED?

*DLn DLY n
BIAST 00  BIAS2 .00

REST
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An expianation of each of the above commands is contained in the Glossary. (if you are new to the

Model 5000, you should review the Glossary prior to using any program.)

To make it easier for the operator to find a particular command, the HELP screen has been separated
into sections. Above the dashed line at the top of the screen is information about the configuration of
the system. This information includes which R/C network is being used and the number of pins the
system will consider for diagnostics; it will automatically default for the maximum pin configuration of
your Model 5000.

Directly under this header are a list of commands that inspect the integrity of the Model S000. These
include commands that will test for catibration accuracy of the current supply, calibration of both
positive and negative high voltage power supplies, and inciudes commands that will inspect sach of the

high voltage seiection rsiays for proper operation.

The third section of the HELP screen contains commands used in sslecting pin combinations for manual
control of Zap discharge. The fifth section contains commands affecting the High voitage and puise
parameters usad during manual control of ZAP dischargs.

ih {bration snd o 1 HModesi 5000

The maost often used command is DIAG. This command is a combination of threa commands. It will
autornatically execule the commands CUR-TEST, HV-TEST and PIN-TEST in order. Under most
conditions, DIAG will be sufficient to test the integrity of the Model 5000.

To better explain the functions of the diagnostic mode, we will look at CUR-TEST, HV-TEST and
PIN-TESY separately.

CUR-TEST will inspect the leskage function in ten ranges starting with the micro-amp range through
the nano-amp range. Each current is forced through & 400k ohm resistor mounted on the diagnostic test
board and the imposed vollage is readback and listed in the report. The report consisis of (1), the
forced current, (2) the feedback voltage and (3), the difference between expected and read voitage.
This report will appear a5 follows;
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Forc, Feed Err.® Forc Feed Erp.®

(pA] {V] (V] [uAl (V] (V]
S0.00 20.00 60 -50.00 -20.00 £0
25.00 10.00 30 ~25.00 -10.00 S0
10.00 4,00 20 ~10.00 - 4.00 20
5.00 2.00 15 - 5.00 - 2.00 15
2350 1.00 08 - 2.30 - 1.00 08
1.00 40 06 - 1.00 - 40 06
30 .20 05 - .50 - 20 05
25 10 04 - .25 - .10 04

* Maximum allowed; minimun error will be from 0.00 to 0.04 volts.

The maximum expected error volitage tolerancs is as shown above. The error voitages of your Model
5000 should be the same of less and may be either positive or negative. Some rounding does occur as
shown above. If during a diagnostic tsst run it is noted that the error voitages exceed the Lolerances,
the unit should be scheduled for re~calibration as expiained in the calibration section.

HV-TEST will inspect both the positive high voltags supply and negative high voitage supply at 300,
1000, 3000, 6000 and 10,000 volts. The computer will send an anslog signal from the D/A converter
to drive the HV control circuitry aftsr which a HV output signal from & divider network is sent back
through a A/D converter. The test report might look as follows aithough the ranges for the feedback
voitage tolerances are inserted for comparison purposes.

NETWORK-* 1

POSITIVE POLARITY TOLERANCE
TESTINGHIGH V. P .S.

AT 300 0K 300 270 - 330

AT 1000 OK 1000 g75 - 1025
AT 3000 0K 3000 2965 - 3045
AT B000 OK 6000 9940 - 6060
AT 10000 OK 10000 9950 -~ 10050
AT 300 0K 300 270 - 330
NEGATIVE POLARITY

TESTING HIGH V. P 5.

AT 300 OK 300 Sams ss shove
AT 1000 0K 1000

AT 3000 OK 3000

AT 6000 OK 6000

AT 1000¢ CK 10000

AT 300 OK 300
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PIN-TEST will inspect each of the high voliages selection reiays for proper closing and opening of the
contact. Because there are two relays for each pin of the IC, the PIN-TEST will examine both the
VBUS relays as well as the GND relays. Here are examples of a4 normal condition:

TESTING VBUS

PIN t OKto CLOSE OK to OPEN
PIN 2 OKtoCLOSE (K to OPEN
PIN 3 OKtoCLOSE OK to OPEN
a ]

] ®

@ @

PIN n OKlo CLOSE OK to OPEN
TESTING GND

PIN 1 OKtloCLOSE 0K to OPEN
PIN 2 OKto CLOSE OK to OPEN
PIN 3 OKto CLOSE 0K to OPEN
e ®

® ®

® &

PIN n OKtoCLOSE OK to OPEN

Should the pin select relay being Lested fail to close or open, the comment will be “Fail to CLOSE" or
“Fail to Open™. The pin aumber should then be noted. By refering to the appropriata schematic in this
manuzl, the pin select relay card can be identified and repiaced. Another possible error message could
be "Pin n Some Opposite Side Closed”. This indicates a shorted relay other then the one being tested.
Cali the factory for assistance in determining the appropriats relay card to repiace.

To print the results of the Diagnostic test, type the following two commands as shown (with the period).
The test(s) will run with resuits sent to the printer rather than the screen. For axample:

DIAG. (ALL TESTS IN SEQUENCE)

CEFF-TEST.
REP. (SHORT FORM REPORT OF PIN TEST)
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Manusi control of 7ap Discharge for Waveform Messurement

Detailed here are the commands thal prepare the Model 5000 to produce a discharge for waveform
measurement purposes. Please refer to the chapter on waveform verification for eguipment
recommendations and setup.

Prior to waveform measurement, Lhe Model 5000 wil have to be configured for a combination of pins {o
test, a polarily for Zap, a voitage for Zap, the number of pulses to Zzp and the delay between pulses,
Once these parameters are defined, the operator can then connect measurement equipment and begin

svatuation of the waveform.

To assure proper pin correlation, it is strongly suggested that the operator define to the computer the
number of pins as EXACTLY the number of pins on the interface board selected to do waveform
measurement. To select the number of pins, type the command n PIN-IC. n being the number of pins

on the selected interface board and socket.

Next. the operator will select the two pins across which the waveform measurement will be performed.
In most cases, the operator will only need to select one VBUS pin and one ground pin.

COMMAND RESULT
VBUS ON 1 Selects pin 1 to the VBUS
VBUS ON 14 Selects pin 14 to the VBUS
VBUS OFF 14 Deselects (floats) pin 14
&ND ON 15 Puts pin 15 to ground
GND OFF 15 Floats pin 15
ALLOFF Floats all pins (to quick clear)
p Displays selected pins

The operator will then select the polarity of voltage using the command +V or -V, salect the voitage
by the command n HV, select the number of pulses by the command ®~PUL n, and the delay betwesn
pulses DLY n. Acceptable values for n are from 1 to 99 seconds.

With all parameters configured, waveform measurement can be performed. When ready to Zap, the
operator need only type the command ( * ) followed by a return and puising will commence,
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Additionsi Commands

NET-TEST Wwill display the current nstwork number.
HVe Will display the current High Voltage setting.
REST Will deselect all pins from both the VBUS and GND, will place the HV supply at

0 Volts and will reduce the ieakage supply to 0 Volis.

PINS This command will energize selected relays.

CONT/BREAK Used to stop (end) & test sequence at any point.

BYE Exits program,

REMEMBER: All commands must be followed by [RTN] or [ENTER).
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WAVEFORM VERIFICATION

NOTE: WHEM PERFORMING WAVEFORM CALIBRATION PER THE MIL-STD, REFER TO THE
IHSTRUCTIONS AND CONDITIONS CONTAINED IN METHOD 3015.6.

t. Insert program disk, turn on computer, load diagnostic program. Turn on Model 5000 conscie,

2. lInsert a program board with a socket that will accept the leads of the CT-1 current proba, baing
certain to ciose ail of the connsctors aftsrwards.

3. ldentify the size of the socket selected by typing in the number of pins on the socket using the
format nn PIN-IC. (nn is the socket size.)

4. Selact a pin o pulse and a pin to connect to ground. For example: VBUS ON 1, and END ON 28,
may be chosen on a 20 pin test socket. it is good practice o always type ALLOFF before choosing the
pin pair, to be cartain that the buses are cleared of any previous commands, especially when starting up
for the first time.

5. Owerride the DUT bay door interlock by placing a magnet next to the swiich {ocated at the right rear
of the compartment {(if necessary).

6. Be ceriain that the R/C~1 module is in piace (1500 ohm, 10QpF).

7. Place a short langth of solid copper wire through the CT-1 and connect across the DUT socket in the
pins chosen in Stap 4 above. Remember to observe the polaity as indicated on the CT-1.

8. Per Method 3015.6, the calibration voltage is +4000 and —400Q0 volts, The command to sel the high
voltage would in this case be " 4000 HV * . The ™ +¥ " and " ~¥ ° commands will set the polarity. As
almost all oscilloscopes use preamp ranges of “ .1; 2, 5; 1; 2; 5 ° voits, the required 4000 voit
calibration points will not give five full divisions with a CT~1 current probe. These five divisions are
needed to measure risetime and decay time. As an alternative (not s substilule) for this problem, we
suggest the use of 1500 and/or 3000 voits which will allow a pulse covering five ful} divisions,

9. The puise can be initiated by Lyping * \ " or * ~ * (depends on type of computer) plus hitting the
return key. To obtain more than one pulse (makes adjustments easier), use the standard command ©
#-PUL n " where n' is the number of pulses desired. The deiay between pulses will be one second
unless changed with the command " DLY n ™ where ' is the time in seconds,

10. When testing at negative polarities, it is some times sasier to invert the polarity on the preamp
using the switch (usually} provided for this purpose. This mathod eliminates the need to readjust
trigger poiarity, sensitivily levels and trace position.

10. The pulse waveshape should be as specified in Method 3015.6. See the suggested apparatus and
test setup illustration on the next page. If adjustments sppear to bs needed, see the calibration section.
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WAVEH)RJ“L VER’I,HBATLON per ME'H{OD 3815 6

NIL STD- 8&31:

* Scope mainframe: Tektronix /7934/7104/2467
* Scope probes: Tek. CT-1 current probe ( iGHé'BW)

¥ Attenuator: Tek. P/N 011-0059-02, 10x, 500, 2W or equiv.

* Scope preamps: Tek. 7419 (500, 600MHz BW) withCT-1 current probe or
Tek.7429 (50R, 1GHz BW) with CT-1 current probe

* Scope timebsse: Tek 7B100r 7B15
* Misc: GR to BNC Male sdaptar for CT-1

“PINTO YBUS S SHORTING WIRE

PIN TOGND GR to BNC — ?Er1
781
0% attenuator -—«-—-«rg
[—
4 le Tr
’: o Td i
'P A, i
,\ S0% WAYEFORFM SPECIFICATIO
N . RL=00
\\ Tri: 10 ns max.
Tdi: 1S0n3s +/- 20 ns
lp: +/- 10 % of expected pe
i e 3% Ir: <15 %of Ip
¥ ;
0
L .
T 10% !
S |
THAE -+
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Cetf. YERIFICATION

NOTE: This iest procedure is required when engaged in testing to MiL-5TD-883C,
Method 3015.6. Refer fo the instructions and conditions contained in Method
3015.6. This procedure applicable to all 5000 systems past ECO #2013.

TEST EQUIPMENT:

SEQUENCE:
1.

Electrometer/Coulombmeter, Kiethley 610C or equiv.
1 Gohm resistor

With the 28 pin DIP 1/F board installed and the R/C~ 1 ( 100pf/1500Q) module
in place, power up the Model S000 as per normal procedure. invoke the diagnestic
routine by typing the command: DIABCX (Rtn)

Cage ( short) the electrometer input and connect to the sppropriate DUT board
terminals with a series limiting resistor, typicatly 1 Gohm minimum.

Set the electrometer controls for: positive polarity, fast respense, and a scale of
3 X 10E-7. Adjust zero balance s necessary.

From the primary HELP screen invoke the Ceff mode by typing the command:
CEFF-TEST (Rtn).

The screen will display:

Default vaiues: 2PIN-IC YBUSONT GNDON2 2000 HY

STep FUNCTION ENTRY FORMAT
1) To activate test with defauli values - F1 (Rtn)
then go to step 6.

To change test values, go to step 2
2) Change default pin configuration? nPINIC (Rtn)
3) Change defauit YBUS pin? ¥YBUS ON n (Rtn)
4) Change default GND pin? GND ONn (Rtn)
5) Change default high voltage? nHY (Rin)
6) Connect Coulombmeter path F2 (Rtn)
7) Reset Coulombmeter to zero { manually)
8) Transfer charge F3 (Rtn)
9) Read Coulombmeter { manually)
10} To repest the test, go to step 6
1RD; Toend test F4 (Rtn)

Follow the screen prompts to perform measurement and verify an electrometer
reading of between 1.80 and 2.20 for a standard R/C- 1 module with the default
values. Divide reading by 2 and muitiply by 100 to obtain the effective capacitance
value in picofarads ( 90pf to { 10pf).

After exiting the test using F4, cage the electromster input and disconnect from the
Model 5000,
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CALIBRATION ADJUSTMENTS

EQUIPMENT REQUIRED

4~digit DMM with a current measuring range of 200 pA with a minimum resolution of 0.1 HA
and an input impedance of 10MQ.

Hewlett Packard High Yoltage Probe, Model 3411 1A,

350 MHz minimum bandwidth oscilloscope. (See 'WAVEFORM VERIFICATION' for scope
recomendations),

Tektronix Mode! CT- 1 current probe and 10x attenuator.
Smatll screwadriver.

A 400K ohm resistor, 13. (Seldering four 100 k ohm resistors in series is scceptable)

General Noies:

Allow thirty minutes of warmup &t normal room temperature before making eny finel
adjustments.  Calibration technicians should be eware that the high voltege snd waveform
requirements of MIL-5TD-883C, Method 3015.6 have in some cases, tighter specifications and
tolerances than the high voltage probes and scopes used to make adjustments to the Model 5000.
Any tolerance variations of the messurement equipment can and will affect the cbserved
performance of the Model 5000. It is therefore important for the calibration technician to know
the actual accuracy limits of the measurement equipment before making any adjustments.

HIOH YOLTAGE SUPPLY ADJUSTMENT

The Model 5000 incorporates high voitage power supplies. These supplies are internally
current Himited through a ten Megohm resistor which is potted within the H.V. supply. 1t is
difficult to measure this voltage directly without some Toading of the supply. We suggesta 1000
Megohm, high voitage probe if this measurement is desired. However as mentioned above, these
kind of probes generaily have an accurecy of no better then +/- 4%. Appropriate precautions
shouid be taken when working inside the Model S000 due to the high voltage potentials as well as
the 110/220 voit AC power.

Procedure: With the system up and in the diagnostic mode, type the command: @ HY. Open the
R/C module compartment door and remove the R/C module. Close the compartment door. Type
the command: 2000 HY and verify thet the front panel meter reads 2000 volts. Connect the HP
high voltage probe to 8 suitable DYM. Set DYM to the 20 voit DC full scale range. Connect the HY
probe ground wire to Modet 5000 chassis ground. Open the R/C module door ( note that the HY is
disabled with the door open). Place a small magnet next to the upper right hand side of the door
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opening. When in the proper place, the meter should again indicate HY is on. Holding the magnet
in place, position the HY probe tip against the upper right hand female pin connector (supplies
charging voltage to capacitor in R/C network). The DYM should read 2 volts ¢ 5% {1000:1
probe division) or 1.90 volts to 2.10 volts. Should the High voitage exceed this range, refer to
figure "CAL. ADJ. 1" which shows the location of the HY adjustment potentiometer. The same
procedure can be performed at other voltages but the Model S000 should not be run at voitages
greater than 5000 without the R/C module connected and the door closed { possible arc-over and
ionization).

HIOH YOLTAGE PULSE ADJUSTMENT

This adjustment can be used in conjunction with the HY supply adjustment above and is used to
fine adjust the pulse amplitude s necessary due to differences in DUT load boards. The puise
amplitude should be £10 % of expected current peak. To make adjustments in the output
amplitude of the puise waveshape, the following steps should be compieted in sequence:

1.} Refer tothe "Waveform Verification” section of this manusl and initiate a series
of pulses. (It may simplify matters to program 25 pulses with the command:
#.pyL 25 .

2.) Remove the four top and three side screws holding the right hand side panel and
detach and set aside the side panel.

3.) Refering to Figure “Cal. Adj. 1", locate the ten turn pot labeled " HV ADJ, " . (Py )

4.) Using a small screwdriver, adjust pot one half turn at a time until voliage pesak is
within specification.

CURRENT SUPPLY ADJUSTMENTS
In the diagnostic program, complete the following steps in sequence:
1.} Insert the 28 PIN DIP board.
2.) Type the commend, 28 PIN-iC ",
3.} Type the command, "YBUS ON 1",
4.) Type the command, "GND ON 28",
5.) Type the command, "PINS "

6.) Place s 400 k ohm, 1% resistor across pins 1 and 28.

69 .



7.) Connect a current meter set on the 200pA range in series with the resistor and
the socket.

8.) Type the command, "FORCE ". Screen will prompt: [ua). Type the command @ ",

9.) Adjust Pot #1 on the current supply board for zero current as noted on the current
meter. This pot Is the zero offset adjustment. (See page 65 for pot location)

10.) Type the command, "FORCE ". Type the command, 25",
11.) Adjust Pot #2 for 25.0 pA.
12.) Type the command, “FORCE ". Type the command, "49". The reading shouid he

49.0 pA. Some offset of Pot #2 may be necessary to correct for slight linearity
differences. (See DIAGNOSTIC MODE for normal toloersnces expected),

The following adjustments are generally not necessary but are included herein for informational
purposes.

HY CONTROL REGULATED SUPPLIES

Adiust potentiometers RSS and R60 to set the internal biss supplies to +14Y and ~1 4y,
respectively. These voltages can be measured across C14 and C15 (see layout).

OSCILLATOR  EREQUENCY

Observe the output of U3 (pin 7) on a scope and adjust R31 until the frequency of the square
wave is approximately ZkHz,

DIOtTAL PANEL METER CALIBRATION

This adjusiment assumes that the waveform of the Model 5000 has been verified as being
correct or adjusted as per the procedure above. This calibration step is only to sdjust the digital
panel meter reading only and has no effect on the actual output of the Model S000.

Type the command, "S000 HY". Remove the flat red lens of the panel meter. This will expose a
small ten turn pot. Adjust this pot to make the panel meter read 5000.

HMAIN SUPPLY

Adjust R1 to set the logic supply at +5V (+/- .1¥) with respect to chassis. Adjust the
remaining regulators to + 12 (+/- .2Y) by means of potentiometers R3, RS, and R7.
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SUPPLEMENTARY CALIBRATION PROCEDURE

Equipment - Tektronix 7104, 7834, 7934, 2467 Oscilloscops or equivaient |
Tektronix CT-1 current probe with a 10x attenuator.
Threg inch length of copper bus wire, #20.
HP High Yoltage Probe, Model 3411 1A or equivalent 2.

General Considerations:

Toproperly display the current pulse, an oscilioscope with a bandwidth of at least 350 MHz must
be used. For risetime measurements, sufficient writing speed must be available { 4 divisions per
nangsecond), or the leading edge may not be visible, If a “reduced scan” mode is available, it
should be used. The Tektronix CT- 1 probe must be used with a scope preamplifier having a 50 Q
input. Make sure that the scope used is properly calibrated, following the manufecturers'
instructions. Special attention should be paid to the scope’s high freguency calibration. Digitizing
scopes, while sppearing to have a wide bandwidth, may not be suitable to properly display
single-shot waveforms.

The Mode! 5000 has been designed to produce the proper current waveform intoc & Q (shorted
load) as per Method 3015.6. Qur testing has shown that the Model 5000 will operate properiy
into loads from & to 100 ohms. Above this range, the current and voitage performance begins to
drop off sharply. This is an expected occurance due to the RF nature of the ESD pulse in
conjunction with the unavoidable wiring parssitics of the tester. As very few, if any, IC
structures have ESD dynamic impedances above this range, it is expected that the Model S000 will
produce accurate ESD data.

CAUTION:  THE CALIBRATION OF THIS EQUIPMENT WILL INYOLYE THE
MEASUREMENT AMD POSSIBLE ADJUSTMENT OF THE HIGH YOLTABE SUPPLIES.
THESE PROCEDURES SHOULD BE ATTEMPTED OMLY BY THOSE INDIYIDUALS
AUTHORIZED WITHIN YOUR COMPANY TO PERFORM SUCH TASKS.
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Calibration interval:

When invoived in testing to Mil-Std-883, Method 3015, follow the curreni
revision's requirements for waveform verification which shall take precedence
over this specification.

It is recommended that the Model 5000 be placed on & maximum six week calibration interval.
For maximum accuracy and to comply with certain military specifications, the voitage waveform
should be verified prior to testing.

HY Adi ent

Due to limitations of all voltage probes currently available, MIL-STD-883C, Method 3015.6 no
longer requires the measurement of ESD voltage waveforms. However, it is deemed necessary {o
set the high voitage supply to within certain limits, Therefore a procedure is recommended
whereby the charging voltage applied to the 100 pf capacitor is verified The ectual voitage
applied to the DUT (IC) is allowed to vary with the dynamic impedance of the junction(s) under
test.

Verification and/or adjustment of the high voltage mey be necessary when performing testing per
Method 3015.6. Usinga H.Y. probe such as the HP 34111A in conjunction with & matching DVM,
the actual H.Y. supply charging voltage may be measured directly at a point prior to the R/C
network. The procedure is as follows:

in the diagnostic mode, type the command: & HY. Remave the R/C network, Looking inside the
R/C module compartment, note thet there are seven female pin jacks which accept the pins of the

R/€C module. The upper right hand pin jack is the output of the H.Y. supply. CAUTION: (KGN

VOLTABE 13 PRESENT AT THIS PIM. Set the DVM to the 20 volts full scale position.
Type the command: 4000 HY. Place a small magnet against the upper right-hand side of the
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R/Cmodule opening ( /4175 dereats the ssrety Interlack). The front panel meter should now
display 4000 volts. After grounding the ground clip of the probe to the chassis of the Model 5000,
place the tip of the probe against this pin. The DYM should read 4.00 volts + 38, if there isa
greater than 3% difference, an edjustment will be required. Refering to the figure, CAL. ADJ. 1,
adjust the "H.V. Cal. Pot” as needed. Type the command, & HY and replace the R/C network.

nt I {

Replacing the older voitage waveform check of Method 3015.1/2/3 is the current (1) waveform
measurement. This change was precipitated by various published findings that early ESD testers
Were over -stressing components and data was not correlatable between £SD testers from various
manufacturers. The reason generally given was that while each tester may have produced the same
voltage waveform across a 1500 Q) resistor, these testers did not produce proper or similar
waveforms into low impedance loads as represented by most IC's. Also recognized was the failing of
voltage probes to accurately capture and display the voltage weveform. Thus, the most recent
revisions of Method 3015.6 have eliminated the voltage measurement and adopted a current (1)
measurememt. That procedure is as follows:

Place the three inch length of bus wire through the CT-1. The ends of this wire should be bent
down. With a socket/load board installed on the tester, choose twe pins to test. Connect the two
ends of the shorting wire to the chosen pins. Notice that the CT-1 is polarized and must be
connected positive to positive and negative to negative. Uss the jumper cable and programming
pegs to connect the appropriste pins of the socket to the tester.

A calculation needs to be performed to determine the expected current amplitude at the probe and

the voltage emplitude at the scope. The following formula will vield the expected current
amplitude across the short: ( ¥s/Rs) = A,

Where ¥s is the HY supply setting, and Rs as always, is the series resistance of the HBM R/C
network: 1500 . 3000 volts is our prefered calibration voltege because the resuitant current is
an even amount which can essily be displayed over five full divisions on an escilloscope.
{However, 4000 volls is listed as the voitage in Method 3015.6 and this voltage should be used for
waveform verification ).
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If the front panel meter were to be set to 3000 volts, the resultant current would be calculated as
3000 volts divided by 1500 ohms yielding 2 amps. (4000 volts/ 1500 ohms = 2.67 amps for
Method 3015.6). As the Tekironix CT-1 current probe’s conversion factor is 5 mv per milliamp,
we will expect an output of 10 volits at Vs = 3000. (13.33 voits @ Vs =4000 volts).

Chaasing a vertical amplifier setting of 2 volt/division will yield a waveform of five divisions
amplitude at Vs = 3000 volts. (if the preamplifier of Yyour scope does not have & 2 Y/div. setting,
& 10x attenuator can be inserted in line and use the 200 my setting). We recommend that the
risetime measurement be made with the time base set at 5 ns/div. and that the decay time
measurement be made at 20 ns/div. Risetime and decay time are a function of system and R/C
network performance. Minor adjustments of Ipk can be accomplished using the "HY OUTPUT ADJ.
POT" shown in the figure "CAL. ADJ. 1" refered to earlier in this section.

Waveform Specifications:

Special Note: The IMCS Model 5000 ESD test system is designed to be used in
testing IC's to Mil-5td-883C, Method 3015. We strive to provide test
instrumentation to the most current revisions of applicable specificatiens. Units
deliversd after March, 1988 should comply to Notice 7, Method 3015.6 dated
February 12, 1988. Future changes to this specification are beyond our control
and {MCS con make no representation or guerantee to meet such changes. ESD test
systems buiilt to different ESD test specifications or different revisions of the
same ESD test specification can be expected to produce different and possibly
un—-correlatable test data.

After proper calibration using the procedures outlined above and those encompassed in
Mtl-5td-883C, Method 3015.6, waveforms produced should meet the following limits;

Current Waveform: Tri (rise time) 10 nanoseconds max. ( 108 - S0%)
Tdi (decay time) 150 £20 nangseconds
Ipk (peskcurrent) Within £ 108 of calculated Ipk
ir {ringing) 158 of Ipk maximum

T NOTE: Most oscilloscopes, unless designed specifically for single-shot, nanosecond risetime pulses,
may not be suitable for this Lyps of measurement. IMCS cannot guarantee the ability of any scope/probe
combination to accurately capture and display the output waveform of our equipment.

2 NOTE: This HV probe is designed to be used with a DVM that has a 10 MQ input. It has a 1000:1 divider

with a 1 GQ input impedance. The division accuracy is specified as + 4R, This accurscy varies with the
actual inpul impedance of the DVM.
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GLOSSARY OF COMMANDS AND TERMS

The list below includes most words, phrases, and commands that are normally seen on, or that are
typed onto the screen of the IMCS 5000 Automated ESD Test System. The letters immediately

following the subject tell which modes of operation they apply to:

A for Analysis, D for Diagnostics, S for Sequential, R for Random and M for Military.

ALLOFF (D}

BACK.L (SM)
BACKW.L.P (SM]
BiAS1 (all)
BIAS2 (ail}

BIAS1? {RS.A}

BIAS2? {RS.A)

BIAS1= (RSA}
BIAS2= (RS.A)

BYE ({all}

CEFF-TEST (D)

CHANGE (ASR]

CHECKW {SM]
CONTINUE {SRM}
or CONT

[CONTROL- {all}
ALT-DEL]

An instruction that resets ali of the relay latches, in order to assure that no
unwanted connections to either bus exist before running diagnostics.

Reverses the order of ail leak points of one specific pin; ie, 1,2.3 t0 3.2,1.
Reverses the order of all lesk points on ail pins.

OPTIONAL~ A command to set the # 1 Bias power supply voltage level.
OPTIONAL - A cqmmand to set the #2 Bias power supply voltage level.

OPTIONAL- A command to display the Voltage level of the #1 Bias power
supply.

OPTIONAL~ A command Lo display the Voliage level of the *2 Bias power
supply.

A message telling the voltage level of the # 1 Biss powsr supply.
A messags teiling the voltage level of the 2 Bias power supply.

A command to exit any mode. Must be used when going from one mode to
another or {6 go to the directory.

A command to enter the C- Effective test mode. Directions for test will
appear on the screen.

A command which programs siternate polarities of the HV dischargs.

Checks for a minimum window of 0.04 voits. Useful when using deitas to
insure that limits are greater than 0.00 voits and iess than the maximum
compliance voitage.

An instruction referred to by the program when a MAX current failure is or
detscted. This instruction will cause the program to continue with out
change,

(All three keys are held down together). A DOS command which causes the
computer to reboot. RAM is erased and the system menu will be displayed.
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copy (SRM}

copy.L {sM)

copy.Lp (sM}

coPY.Pp  (SM}

E-DIR {AR)

CRE (S}

CUR (A}

CUR-TEST (D]

BATA?T (A)

DELTA ({SM]

DELTA,L {SM}

DELTA,LP (SM]

DELTA,P {SM}
DIAG (D}
DIAG. (D]

DIR ({all}

A command which in the sequencial mode copies one single leak point to
another singls leak point. On the Random mode, copies ona test to another.

Copies all leak points from one singte pin to another single pin.
Copies all leak points from one single pin to ail other pins.
Copies ons leak point to all other pins.

Allows the creation and use of the MS-DOS special dirsctory facility. This
command along with the USE-DIR command will store data and parameters

under a common sub-directory. This sub-directory must be used to recal

this stored information.

An abbreviation for the variable CROSSOVER-O used in sequential testing.
The numerical value can range from O to 4 (i.e., CR@, CRY, CR2, CR3, CR4).

A command which causes a circular cursor to overiay the leakage plot in the
Analysis mode grid. This cursor can be moved via the arrow keys on the
keyboard. Tha portion of the leakage piot within the cursor will be displayed
in absoiute valuas for voltage and current.

A command which causes the inspection of the various current ranges of the
lsskage tester. Individual currents are forced into the resistors on the
diagnostic test bosrd and measures the feedback voltage.

A command which displays the plotted values.

After a current is forced in the “learn mode™ and the resulting feedback
voliage is measured, this command atlows the user to set a absolute voitage
difference for both minimum and maximum limits. Should changes occur
after zapping which causes the leakage to exceed these limits, a failure
decision will be made. This command affects one leak point on one pin.
Same as DELTA' above, except effects ali the lesk psints on one pin.
Same as DELTA' above, except effects all lesk points and all pins.

Same as DELTA’ asbove.

A command that initiates the complets disgnostics routine.

A command that prints the results of the disgnostic routine in full.

A command used to display the contents of the directory of the Current
Drive,
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DIR d: [R)

DISCARD (S}

LY (al}

DOIT {ASAM)
DOIT. {AR}

DOLEAK (A}
END (R}

END-V (AR}

FEED? (D)

FORCE (D)

& [(A)
6. (A)
6ALL (S}

6/ALL (M)

GET (R}

6MD {ARD]

G6NDL (M}

G6ND1 (S}

6MD2 (S)

GRD OFF {ASR]

A command used to dispiay the contents of the diractory of Drive X.

An instruction referred to when a laskage current failure is detected. This
instruction will cause the program to skip the failed pin for subsequent zap
Llasts,

A varisble used in all zap lesis to datermine the number of seconds between
sach pulse in a serigs. Has a range of 1 to 99 seconds.

A command used ta initiate the test sequence.

A command used to initiate the test sequenca and print results.
A command which initiates a leakage current plot.

Is used in the Random test to indicate the last test block.

A variable used in zap tests to define the upper limit of high voliage used
during a test sequence. Has a normal rangs of 0 to 10,000 voits.

Will read the feedback voitage (compiiance veoitage).

A command used o sst the current supply to a spacific current vaius: 00.0
to 50.0 pA.

A command to display the graphics screen.

A command to print the current graphics screen.

2ap or isak VBUS against GND1 and GND2 and VBUS,

A command which will automatically cause all pins to be grounded after each
Zap. The intention is to provide a discharge of device capacitances which
may retain & charge aftsr the Zap. See NORMAL.

A command used in conjunction with a number (1 through 510) which recalis
and dispiays that particular programming block from memory.

A command used to connect or to disconnect pins to GND.

A command which is followed by a pin number(s) which will be used as a
ground reference when performing a leakage test after Zap in the Mifitary
mods.

A command used to connect or to disconnect pins to GND1,

A command used to connect or to disconnect pins to GND2.

A command used to remove pins from the list of pins connected to the ground
bus of the discharge circuit.
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GND ON (ASR]

GRID {A])
61 (S}
62 (S}

61 & 62 (9]
61/62 (S)
H (R}

HELP ({all}

HELP. (ARD}

n HY (D}

HV-TESY (D}

Hve. (D)

IL {SRM

iw,L (sm

Lz (s}

INC-V {AR])

176 (M)

Jw (R}

L {ASM)
L. (A

A command used to add pins to the list of pins connected to the ground bus of
the discharge circuit.

A command to clear the screen and draw a new grid.

Zap or leak VBUS against GND1.

Zap or leak VBUS against GND2.

Zap or leak VBUS against the pins in these lists tied together and to ground.
Used on ZAP only’ and will zap VBUS against GND 1 first and then to GND2.
A cornmand used to display the HELP SCREEN.

A command used Lo display the HELP SCREEN which lists all of the commands
used within a test pragram.

A command thst will print the HELP SCREEN commands.

A command used in the Diagnostic mode to program a single high voitage level
to be used when measuring the output waveform (as in Mil-Std-883, Mathod
3015).

A command which initiates only the HV test routine portion of the diagnostic
test.

A command which will display the current high voltage setting.

A command used in sequential testing to initiate the displays of pins under
test for GND1 so that the leakage test parameters can be defined for each pin.

A command used to input leak parameters Lo all points on one pin.

A command used in sequential testing to initiate the displays of pins under
test for GND2 so that the leakage test parameters can be defined for each pin.

A variable used in all 2ap tests to define the increment by which the high
voltage is increased after each series of pulses.

Pin list for all input and output pins which are to be zapped versus ground
(58) lists.

An instruction referred to when a MAX current failure is detectsd. This
instruction will cause the program to jump to the next zap test immediately,
without completing any further voltage increment loops in the current zap
test.

A command used to display the leakage screen.

A command that will print the leakage test paramters.
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LEAK (R}

LEAK (SM)
LEAK,L ({SM}
LEAK,L.P {SM)
LEAK.P (SM)

LEARN {S)

LH {smM}

LOAD-PARAN {SRM)
LOAD-REP (SRM}
LOAD-TEST (A}

LOMLY (SM)

LZL (SM)
MET-TEST (D}

HETWORK OK {ASR]

NETWORK-* {all}

NEXT-TEST (R)

NONE (R}

NORMAL (M)

it is used only in random testing as & command. When a new test number is
typed, (see TEST-* "N"), a ieskage menu is displayed by default. If the
operator wants to make a leak test, "LEAK" is typed Lo change the screen to
the lesk meny.

A command used to show the leak paramsters for one point on one pin.

A command used to show the leak parametaers for ail points on ona pin.

A command to show the leak paramstars for sli points on ati pins.

A command to show the leak parameters for one point on all pins.

A command which selects the LEARN' mode enabling computer aided
characterization of lsakage values.,

A command Lo cause the screen to show the “Leak Header™ dispiay, This
command is followed by the command “*LEAKS™ n where n equais the numbar
of different points ( 1o 8 ) along the 1/V curve where the leakage is to be
measured. The program default is two leak points unless instructed
otherwise,

Leads & previously prepared and saved test file from disk to memory.,

Loads from disk to memory a previously saved lest report.

Loads a previously prepared and saved test file from disk to memory.

Will measure lesk on all VBUS or 1/0 pins to the ground specified on the leak
screen and then stop.

Same as ZL but measures ieak before and after the zap.
A comimand that initiates a check of the RC module identity.

A message which confirms the presence of the network called for in the
program.

A varisble in all zap tests, used Lo dafine the RC network to be used during
the zap tests. Has a range of O to 3, with | reserved for the standard
15000, 100pF network.

Directs the flow from ona programming block to another,

Could be used when programming sub-tests exits maaning thers are no
other sub-tests related Lo this block.

A command in the Military program which is the epposite of 6/ALL in that
the pins will not be grounded between zaps.
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OFF  {ail}
ON (all}
ONLY {ARS])
OUT OF
RANGE (ASR)

P (D.S5M}

P M)

PARAM (R}
PARAN. (R}

PART®* (ASR}

PINS D}

PIN-IC {all]

PIN-HATRIX (R}
PIN-HATRIX. (R}
PIN-TEST (D}

PLEASE CLOSE
THE DOOR  {ALL)

PLEASE INSERT
THE NETWORK ({all}

PRINT (5]

A command to remove pins from a previously programmed list.

A command to include pins in & certain program fist.

A command directing the program to remain at a single HV polarity.

An error message disptayed when the operator sttempts to connect a pin to
aither bus, if the pin number is larger than the previously defined IC count.

{See PIN-IC).

A command used to dispiay the pin lists. That is, the Jist of pins to be
connacted to the VBUS and GND bus during subsequent. testing.

In the Military program only, this command will cause to be displayed on the
screen a iist of all pins not programmed into the 1/0 and S lists. This list of
pins should show not only the expected N/C's of a device but also any pins
missed during programming.

Shows the parametlsrs for each test.

Prints the parameters for aach test.

A message requesting approval of a displayed part number (defsult: sll
spaces).

Transfers complete current pin selection data from computsr memory tables
to tester hardware iatches and relay drivers thus affecting (closing or
opening) all pin selection relays.

A command preceded by the number of pins on the davice to be tested which
the program uses to determine the appropriate pin select relays,

A command to display the pin configuration used in a particuiar test.
A command to print the pin configuration used in a particular test.

A command that initiates a diagnostic routine that tests ail pin select relays
for proper opening and closing and dispiays pass or fail indications.

An error message displayed when the DUT compartment lid or R/C network
door s open. Also may indicate that the interface cable between the
computer and Model SO00 is not connected or seated properly.

An error message displayed when no network, or the wrong network is in
place, and a zap test is attempted.

A command Lo print which is always used in conjunction with another term
such as: PRINT REP or PRINT PARAN .
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RE-ENTER {ASR}

REP {SRMDI}

REP. R

REPLOT
ident.

D}

(A}

REPLOT-ALL

REST (D}

{A)

RESTORE (SM)

RESTORE.L

RESTORE,L.P

RESTORE.P

RET (R)

[RETURN}

{s.Mi

{8.M)

(SM}

{ali}

SAVE-PARAHM (SAM)

SAVE-TEST

SET {S,M}

SET.L (SM}

SET.P

{sh)

fA}

An error message displayed when the computer does not recognize the
keyboard input. The operator has most likely forgotten to type a command
before hitting return. The message will be repeated until the corract
responsa is given.

A command that displays the tabulated resuits {report} of a previously run
test.

A command that prints the tabulated resuits (report) of a previously run
tast.

Replots the I/V curve stored under a particular identification number. This
number wiil be the Zap voltage for the desired curve.

Repiots ail I/V data stored in RAM (maximum of 16 curves).
A command which opens ail pin relays to both the VBUS and 6ND, places
the HV supply at O volts and reduces the leskage test supply to O voits. Also

clears all sslection tables in memory.

Reverts back to the last {originai} learned vaiue for one leak point for one
pin.

Same as above except for ali leak points for one pin.

Same as above except for all leak points on all pins.

Same as above except for one leak point on all pins.

A command to return to the last zap test for instructions as to the next test.
A key on the keyboard. It must be pressed each time information is to be
sent Lo the computer. It is assumed to be at the end of avery command listed
here,

A command used to save the parameters for pin configuration, zap screen
values, leak values, and data report. (Save data repert only in the Random
mode).

A command used to save the parametsrs for pin configuration, zap scraen
vaiues, and leak valyes.

A command o save the values in an Analysis test.
Sets a forcing current for one leak point on one pin.
Sets a forcing current for all leak points on one pin.

Sels a forcing current for one lesk point on all pins.
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SETSE6,L (SM)
SETSEG,L.P {(SM)
SERIAL*® {AS5RM)

SHORTBUS (D)

5 or SHOW (R}

START-V (AR}
5718 (1,2,3) (sm}

STOP (SRM]

SUB-TEST (R}

S81 to S@15 (M)

TO {ASDM]

TEST-# n R}

UA or UA/ (ASR)

UNDEFINED (A SR}
USE-DIR (AR}

Vor ¥/ {ASR]

A command to set the leakage range (lowest to highest) (negative numbers
are considered to be lower than positive numbers) for a single leakage point.

A command to set the leakage range automatically for ail leak tests and ali
pin tasts.

A message requesting approval of a displayed serial number for the device to
be tested . (Default: all spaces).

To make a short between VBUS and GND ( selects five pins at random to VBUS
and five to GND),

A command used only in the random mods. it causes the display of the test
currently in memery, whether it is a zap or & leakage test. When first
creating a random test file, the first time SHOW is typed, the defauit zap test
menu will be displayed.

A variable used in ail zap menus to define the voitaga at which the zap test
begins.

An abbreviation for the STEP variabie used in sequential testing. The
numerical vaiue can range from O to 3 (i.e., STB, ST1, ST2, ST3).

Option that if chosen will stop the test when a leakge test failure is detecled.

A varisble in the zap/leak test menus, used to define the number of the first
teskage test to be performed after the given zap test.

Supply pin lists for the Military program only. Each individual supply pin
{Vce, Vss, V+, V-, Vref, Gnd, stc.) shall be allocated to a seperate supply pin
list as indicated in test Method 3015.6.

A connector used in creating lists of pins to be connected to the VBUS or the
GND bus. Example: 1 TO 4 includes all pins from 1 to 4(1,2.3.4).

Selects a tesl to be edited. Valid numbers for nare 1 to 510. Once atest
number is selacted, it will be considersd the active screen to be edited until a
new test number is selected.

A current unit used in defining leakage test parameters. It is an sbbrevistion
for microsmperes.

An error message dispiayed when an unknown command has been issusd by
the operator. Most likely the word is misspelled or 8 hyphen or space has
been forgotten,

See the command; CREATE-DIR.

The abbreviation for "volt™ used when defining both high voitage for zap
tests, and low voitage for leakage tests.
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+Yor -V ({all)

VBUS OFF {AS.RD}

X1 (A}

X2 (A}

X5 {A)

X10 (A}

X5 {A}

X.2 (A}

X.1 {A)

VBUS o8

(a1}

Z {(ASRM]
Z. (AR}

ZAP {ASRM}

ZEROn (A)
ZERO? (A}

oMLY (Sh)

. {5M)

e {SM)

The Lwo variables used to define the polarity of the voltage in all zap Lests.

A command used to remove pins from the list of pins to be connected to the
VBUS of the dischargs circuit.

The default leakage test range in the Analysis mode. X1 equals both 6V/div.
on the horizontal scale and 10 pA/div. on the vertical scale of the leakage
grid.

A leakage test range in the Analysis mode which will change the horizontal
scale to 3 V/div,

A leakage test range in the Analysis mode which will change the horizontal
scale 1o 1.2 V/div.

A leakage test range in the Analysis mode which will change the horizontal
scale to 0.6 V/div.

A leakage test range in the Analysis mode which will change the vertical
scale Lo 5 pA/div.

A leakage test range in the Analysis mode which will change the vertical
scale to 2 pA/div.

A leakage test range in the Analysis mode which will change the vertical
scale to | gA/div.

A command used to add pins to the list of pins to be connected to the VBUS of
the discharge circuit.

A command used to show the contents of the zap screan.
A command used to print the contents of the zap screen.

Seen as a message on all zap tests, right above the zap parameters. it is
also used only in random testing as a command.

A command used to place the Zero on the screen.
A command used to draw the Zero,

Wil zap all VBUS pins to the ground specified on the zap screen. To Zap st
one voltage only, for exampia: 2000 V. Sel: CRG 2000; ST@ {: CRS 0.

Will zap VBUS pins to the ground specified on the zap screen and measure
leskage to the ground specified on the lesk screen.

Will zap sequentially all VBUS pins first; then measure leak sequentially on ail
pins.
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& {ASDM}

S.-PUL {all)

*-LEAKS {SM}

.

D}

X SM)

2L {sM}
P {sm
ZLP (SM}
OLEAK {SM)
OLEAK.P (SM]
TTOTAL (M}

A connector used in creating lists of pins for connection Lo VBUS or GND.
Serves the same function as a logic “and” statement.

A variable used in all zap tests. it defines the number of pulses to be
delivered at each voitage stap.

A programming command always followed by a number from 1 to 8. Defines
the number of leakage test points aiong a leakage curve.

When ready to Zap during calibration in the Diagnostics mode, the command

* followed by hitting the "Return” key will cause puising to commence.

Same as DELTA except uses a percentage instead of an absolute number. {1
to 100).

Same as above end DELTAL.

Same #s sbove and DELTA P,

Same as above and DELTALP.

A command to exchangs leak points to one pin.

A command to exchange leak points to all pins.

Will calculate the total number of pin combinations which will be zapped for
one voltage step and one polarity. Double the number for two polarities and

muitiply by the number of voltage steps. This calculation can only per
performed after ail pin lists are completed.
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IEST CONSOLE CIRCUIT DESCRIPTIONS

WARNING : HAZARDOUS POTENTIALS! USE CAUTION WHEN PROBING INSIDE THE
TEST CONSOLE WHEN POWER {5 APPLIED. READ AND UNDERSTAND THE
OPERATION OF CIRCUITS BEFORE MAKING MEASUREMENTS OR WHILE
CALIBRATING.

SYSTEM BLOCK DIAGRAM

The block diagram in Appendix A represents a comprehensive arrangsment of the major functions
contained within the SO00 console. A fully programmable high voltage (low current) supply is under
direct computer contrel and requires a pre—scaled analog input signal between O and +10 voits. This
control signal is derived from a iatched 12-bit D/A converter located in one of the 1/0 ports inside the
computer terminal. The corresponding high voitage output (HV) varies in direct proportion to the input
and has 2 nominal operating range of O to 10,000 voits with respect to the GROUND BUS. Polarity of
the programmed high voitage test signal is digitally controlled (latched TTL level): logic "0 for
positive, logic "1” for negative potentials,

A specially designed mechanical switch is activated (PULSE TEST) for approximately 100 miliiseconds
to allow the stored charge on capaciior C to be discharged through R. Just prior to this event the lsak
test function is disabled (hoth GROUND BUS and VOLTAGE BUS), completing the high voltage discharge
path through the programmed lest socket. Following the HV puise ( approximately 50ms later) the
leakage test function is restored (default mode).

As shown, a pair of independently operated solenoids is connected to each DUT pin. The status of each
solencid is determined by a dedicated laich, which is addressed by the computer through a
serial/parailel port. Under direct computer control the device pins can be randomly connected to Lhe
GROUND BUS or to the VOLTAGE BUS, with the possibility ef selecting muitiple pins to be connected to

aither bus.

in the default mode (leskage test mode) a programmable (voitage limited) low current supply is
connecled to the programmed pin(s). The outpul of this supply varies +/- 0.1 to 50 pA for s
corresponding input of -5 to +5 volts form a latched 12-bit D/A converter. To avoid damage to the
device under test the drive voltage is limited to about 27 volts maximum.
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HY CONTROL UNIT

The analog control input level is derived from D/A®2 through interface connector J4. This control
voltage is internally scaled to a rangs of O to +5 volts at the non-inverting input of U1-C, which
psrforms as an operational comparator within the oversail feedback loop. The high voitage is sampied
outside this circuit through a 2000:1 divider and enters into the loop at U1-A. Ut~A and U1-B form an
absolute value circuit to insure that the feedback signal into U1~C is positive at al] times, even though
the derived high voitage sample is bipolar in nature. In order to stabilize the loop a lead/lag network is
placed between U1~C and U1-D as defined by R9, C4, and C5. The resulting DC potential at the emitter
of Q1 is proportional to the desired high voitage and it controis the amplitude of the HV drive signal
applied to the HV transformer through push-pull stage G3/04. A fraction of the HV sample from the
output of U1-A is used for the front panel meter display; with the DPM input ranging between ~1 and +1
volts for an squivalent high voltage potential of ~10kV to +10kV, the corresponding digital dispiay will
renge between 10000 to +10000. The absolute value of the HV sample (see J4, A/D®2) is strictly
used for computer diagnostics to ascertain proper system operation.

Referring to interface connector J7, & number of important control signais are derived from the LOGIC
INTERFACE board locatsd in the test console. This board is the primary interface between the computer
and the DUT pin selection matrix and it alse serves as an interface for signals that dstermine the
various operating modes. The eight control lines (one spare) are obtained from an octal latch set by the

computer (2-byte format) and the stored information is primarily used for such functions as:

POLARITY CONTROL (See J7-POL). This TTL level is first converted through a series of
transistor stages into a drive signal for relay K1 to determine which of the op-amp outputs (U1-A or
U1-B) to select from in order to obiain the absolute value of the HV sample signal. The HV supply
produces a positive potential when the fine is at logic “0", which is the default mode. The resulting HV
output ranges betwseen OkV and -10kV when it is latched at a logic “1* level. The transition from
positive to negative or from negative to positive, is used to gensrate a momentary impulse in the HV
INHIBIT circuit for the purpose of suppressing the HV transformer drive signat (see KILL). Immediately
following the KiLL pulse, the polarity reversing relay in the HV head is switched to the opposite state
through driver G10. This sequence is necessary to avoid voltage stress in the HV hesd while switching
from one multiplier stack to the other. During the KILL mode the active multiplier is allowed to "bleed”
its potential before the other muitiplier is "pumped” in the opposits direction; this is the same potential
across capacitor C in the block diagram,
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KILL (See J7-KILL): The computer can issue such a command while performing specific tasks
independent from the mandatory KiLL signal during polarity reversai. This procedure is used to quickly
switch from a high potential to a fower voltags by first forcing the supply to approximately zers volts
and then ailowing the loop to re-stabilize at a different operating point. When powering down under
feedback control the normal time decay is substantially ionger as compared Lo the time it takes o reach
a stable potential from & zero voit start. This occurs because of the very high resistance discharge
path at the output of the HV supply.

PULSE TEST (See J7-PULSE): The computer must issue a positive TTL signai of no less than 10
milliseconds in order to invoke a puise discharge. Only the positive transition is recognized after pulse
shaping has been performed by U3-A and U3-B in conjunction with 09. On the schematic is the tirning
sequence, which determines the duration of the puise as seen at the output of U4-A, befers it is applied
to driver stage Q11. Also displayed is & longer negative pulse which starts at approximately 100
milliseconds after the pulse relay is opened. This signal is primarily used to energize the LEAKAGE
TEST relay through QB (see J11) and to disable the leakage during high voltage pulsing.

DOOR INTERLOCK (See JS-DOORS): An unconditonal and indefinite KILL command is initiated when
door covers are ieft open causing the high voitage to be tmmedistely terminated. It is primarily
intended for protaction against electrical shock when the opsrator is exchanging pulse networks or
removing a device that is under test. This function is recognized by the computer and the cperator

receives the message to correct the condition before testing can be resumed.

STATUS INDICATORS (See J6 and J13): Thers are two LED lights located on the frent panel of
the console: a FAULT indicator that indicates an open door and a READY light that indicates the

occurrence of a pulse discharge event.

BIAS SUPPLIES: Two independent regulaiors provide -14 volts and +14 volts for internal and
external use. RGO sets the - 14V supply and RSS controls the +14V bias. Referencs zeners, D13 and
D14, are biased for near-zero temperaturs drift. AC power is derived through J14 from 2 2BVAC/2A
center-tapped transformer,

MISCELLANEOUS CONNECTORS : A number of strip connectors are located near the edge of the

PC assembly in order to provide an efficient interface between the LOGIC INTERFACE UNIT and the
LEAKAGE TEST UNIT (see J8 through J11).
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HAIN. SYSTEM SUPPLY

Four independent voitage regulators are used to power the majority of the circuits in the 5000 test
console. Three regulaters, IC2 through IC4, are used primarily to supply +12V to ail of the solencids in
the PIN SELECTION MATRIX UNIT. ICT is 2 dedicated +5V supply for the LOGIC INTERFACE UNIT.
Individual adjustments (1K muiti-turn potentiometers) are located at the edge of the PC assembiy for

convenient access.

HY SWITCHING MODULE

The drive signal into this unit is received from an intermediate high voitage iransformer which is
switched to either a positive or a negative multiplier stack under polarity control (see HY CONTROL).
Synchronous with the input, only the output of 2 selected stack is switched into the normally closed
contact of the pulse discharge relay. Two high voltage resistors (200 megohms each) are series
connected from the output to an external variable resistance to form & 2000:1 divider. The resultant
signal is hereafter Iabeied as HY SAMPLE in the feedback loop (explained under HV CONTROL).

Because of the extreme voltages that are generated within this module, complete encapsulation is
necessary to prevent arcing and other side effects that could interface with the normai operation of
sensitive electronic components. No calibration or service can be performed on this assembly outside

of the factory.

HY TRANSFORMER [MODULE

A fully encapsulated toroidal transformer interfaces directly with the HV SWITCHING MODULE through &
shielded cable. The shield is connected to chassis ground near the transformer. Connection to the HV
CONTROL UNIT is complsted through two shert flat ribbon cables.

BELAY HMODULE

This module containg six speciaily designed solencids used in the PIN SELECTION MATRIX UNIT. Top
contacts alternatingly connect to VBUS and GROUND BUS. Therefors, a multitude of such modules
located around the perimeter of the device interface socket allows each pin to be terminated to sither
VBUS or GROUND BUS under digital control. An eight inch flat ribbon cable is used to connect each
module to the LOGIC INTERFACE UNIT balow.
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LOGIC INTERFACE UNIT

A total of 48 octail latches can be loaded onto the board. This corresponds to a maximum of 1972
programmable device pins. Each latch is identified by a number (0-47) in accordance with the
hexadecimal code structure stored in configuration arrays during program execution. Latch outputs
directly interface with the relay modules in the PIN SELECTION MATRIX UNIT. Al latch inputs are
connected to the common data bus (DO-D7). Each latch is individually addressed by the secondary
address decodsr (B2-B7), at which time a specific data word is copied and stored. Latch address 48
(location AB) is reserved for operational commands as described under HY CONTROL UNIT. Bacause of
the muititude of latches, additionai dats bus drivers (B1 and BB) are needed. Primary address
decoders. A4 and AS, determing the input status of the secondary decoder chain during the /0 select
tycle. During power up all of the latches are initialized (reset) by a 555 timer circuit in location A1,

Under computer control, a software reset command can be issued to instantly de-energize ali relays.
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WARRANTD

IMCS Corp. warrants this equipment to be free from defects in materials
and workmanship for a period of ane year from the date of pyrchase. Units
returned to IMCS Corp. will be repaired or replaced at the option of IMCS
Carp. Damage as a result of misuse or abuse is not covered by this
warranty

Seller shall not be held liable for any special or consequential damages of
any nature with respect to any merchandise os services sold, delivered, or
rendered. The warranties stated herein are in lieu of all other warranties
expressed or ymplied and all other obligations or liabilities on the part of the
seller.
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PRODUCTION SPECIFICATION PS73501 3/14/85

ASSEMBLY OF RELAY INTERFACE AND COMPONENTS

\[\

FIGURE 2
Socket connector arrangement
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For 64 and 128 pin machlne:{, do not use connectors at the left and right ends.
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I.C. PLACEMENT FOR 64 PIN

UT-Lb, U3 -
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Cable Interconnect Diagram

REAR VIEW - AT&T PC 6300
- 7
nitor

: Py
AR

H ]

-

Cable o Mg

L et

Telelmrr i a e R T T T T N

y |
(=
ot |1 // H Cable Labeled SI
-
ot 2 Printer Ports Lable Labeled Sl
ot 4 i able Labeled Si
I

Interconnect Box

Cable Labeled Top-4
Cable Labled Bottone

SIDE VIEW MODEL 30600/5000

T |

>
T — ———
NOTE: ATTACH CABLES WITH RED WIRE TO REAR

OF MODEL 3000/5000
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Cable Interconnect Diagram

REAR VIEW IBM PC XT

|

KX |

able to Mo

LT IR R RIS i bk A
..... T T T
Wttt L L T S

Cable to Fri

Additional
D/4 board

W— Cable Labeled Sl

“able Labeted Sk

Caple Labeled Sl

with optional

is required T

Bias supply

Interconnect Bog

Cable Labeled Top-g

Ceble Labled Bottom 'y

SIDE VIEW MODEL 3000/5000

i .

B T —

NOTE: ATTACH CABLES WITH RED WIRE TO REAR
OF MODEL 3000/5000
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Computer modifications/setup

TET PLEI00 REAR VIEW
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AuX. board lgcations
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AT&T mother board

A/D (DASH-8) .. . jon e e
170 (PI0T2) o o= ==
Dsa (DAC-02) . . .. N

Aux. board DIP switch positions
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Computer medifications/cserup

IBM PLC KT REAR VIEW
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Aux. bosard locations in I1BM mother board

A/D (DASH-8) ... . o T
(/0 (PIOT2) ... on = —— ==
D/A (DAC-02) .. PO

Aux. board DIP switch positions
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PROGRAMMABLE BIAS SUPPLY!

FRONT VIEW

BACK PANEL

To M5000, From computer,
banang jacks slot #2

EXTERNAL BIAS SUPPLY
Front and Resr views
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AT&T PCE300

Bias Supply

Inputs
1 Fedel G000

2 13 volt Bias Supply

® I

DL out

D74 in |

Bias Supply Connections
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