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I. Summary

A. Purpose:

This report describes the Naval Air Engineering Center's efforts in
determining if any commercially available test equipment could assist the
Aviation Intermediate Maintenance Department (AIMD) in the detection of
faulty integrated circuits (IC's). The test equipment is to isolate IC's
both in and out of circuit on avionic printed circuit (PC) boards. Spec-
ifically, the Naval Air Engineering Center was to determine the test
requirements and conduct a market survey to determine which testers were
available to meet these requirement3. Those that were deemed to have the
potential to accomplish the task specified were to be sent to Naval Air Test
Center, Patuxent River, Maryland, for analysis. The testers that performed
well in the analysis would then be placed in two AIMD's on trial basis to
determine their usefulness and ease of programming and maintenance under
actual working conditions. At the conclusion of these trials, NAVAIRENGCEN
would recommend to NAVAIR which tester(s) should be acquired on the basis
of cost, utility and operational factors.

B. Conclusions:

I.t here is a valid testing requirement at the AIMD s that is not
satisfied th the current testers.

1 2. The primary AIMD test requirements for a small, inexpensive,
commercially available, digital IC tester could be met by only one tester.
This was the automatic Fault Isolation Tester (AFIT) model 2050 manufactured
by Testline Co. Many other testers were available that had the basic test-
ing capability but were outside the price constraints or that were edge-
board testers. Bed-of-nails testers were not considered for AIMD use. The
AFIT was submitted for technical and User Evaluations and demonstrated that
it could detect faulty IC's on PC boards not coated with a conformal moisture-
proofing compound. This fault detection ability was demonstrated for both the
in-circuit and out-of-circuit modes of operation.

3. The conformal moisture-proofing coating applied to avionic Shop
Replaceable Assemblies (SEA's) prevents any known tester probe from making
consistent, reliable contact with the IC leads. This condition precludes the
use of any tester to detect faulty IC's until a probe is available that can
pierce the coating. Special probes manufactured by Ostby and Barton Co.
(for Testline Co.), for this evaluation, failed.

1 4. Most Automatic Test Equipment (ATE) presently in the Navy inven-
tory have the basic test capabilities potential necessary for both in-
circuit and out-of-circult digital IC testing. This method could not be s 0

3 1 used until a probe to penetrate the conformal coating was available. Even 0
U with a verified probe this is not considered a viable alternative to a small

IC tester.

5. There is no method (technique) for removing the conformal coat-
ing, either by chemical or abrasive means, that is suitable for use by the
AIMD test personnel (exclusive of the Micro-Min Shop).

9 -
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6. In order to test any IC on an SRA, it is first necessary to
identify its commercial number so that its logical truth table can be
determined. Many components mounted on avionics SRA's are marked with
contractor's own number. Much effort is required to translate this number
to its commercial counterpart.

7. Navy personnel were able to program and operate the Testline
AFIT after one week of formal training.

8. The primary function of the AIMD is fleet readiness and other
tasks (such as tester evaluations) are performed as work permits. While
both Cecil Field and Jacksonville were extremely cooperative, many
difficulties arose because of workload scheduling.

C. Recommendations:

1. Do not procure any tester(s) to perform in-circuit testing on
conformal-coated PC boards until a successful probe has been demonstrated.

2. NAVAIR to direct NAVAIRENGCEN/NAVAIRTESTCEN to award a
competitive contract for the development of a probe to pierce the conformal
coating. Verification of the probe (successful completion of the contract)
is to be performed by NAVAIRTESTCEN.

3. Do not modify general-purpose ATE to allow testing of

components.

4. Conduct limited investigation after a probe is developed to:

a. insure that the test requirements are still valid

b. determine the commercially available testers

5. Do not use an AIMD in future evaluations unless a study of
their present and projected workload is analyzed to determine if they can
contribute the man-hours to the program without compromising their schedule
of tactical repairs.

6. NAVAIR to task NAVAIRENGCEN to evaluate the present system of
stocking spares to determine if digital IC's having identical properties are
stocked under different numbers. This would alleviate the delay in obtaining
the proper component to facilitate the repair.

II. Background

A. Problem: 1
1. Presently the AIMD utilizes Automatic Test Equipment (ATE) to

isolate a failure to a particular Shop Replaceable Assembly (SRA). This ATE

-2- 1
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will normally isolate within the SRA to some ambiguity group of discrete
components (2 or more). The particular IC responsible for the failure is
not normally determined by the ATE due, in part, to Test Program Set (TPS)
development cost limitations and test point limitations (initial avionic
design restrictions). At this point the procedure to repair the SEA is to:

a. manually probe the board (if technically possible) in
order to identify the faulty IC or

b. replace the least reliable IC within the ambiguity group

and retest on the ATE, repeat this procedure until successful or

c. replace all IC's in the ambiguity group.

9. The ability and success of the manual probe method is depen-
dent upon the design of the avionics printed circuit (PC) board, the
ability of the Navy technician, the availability of probe devices, and
the amount of time available for troubleshooting. Because of the varia-
bility of the above constraints, this is not a method that can be uniformly
applied to all SEA's throughout the AIMD's with a high probability of fault
detection.

3. The repair methodology of removing and replacing one IC at a
time (normally the least reliable) is the least costly repair method only
when the first IC removed is in fact the faulty IC. In all other cases
this method consumes critical maintenance assets and manpower, particularly
on the ATE. This method is justified only-when one component in the
ambiguity group has an extremely low reliability in relation to the other
components in the ambiguity group.

4. One problem encountered in replacing all the IC's is that spares
to replace the entire ambiguity group are sometimes not in stock. Rather
than replace a partial amount of IC's, the SRA is taken out of service and
waits until the entire group of IC's is available for replacement. There-
fore a large amount of spare SRA's are required to be in the pipeline at
great expense. In addition, a large amount of spare IC's are required as
many good IC's are replaced during this process. Since sparing policy is
dependent upon component reliability (expected failure rate), this totally
disrupts the supply chain.

5. Another problem complicating the repair cycle is the unknown
condition of IC's received from the Navy supply facility. At the present
time the maintenance technician must assume the replacement IC is opera-
tional because there are no provisions for testing before it is installed on
an SA. The IC can only be tested (on the ATE) as an integral part of the
SEA after the repair action is completed. The electronics industry has
found that 5% to 10% of incoming IC's were faulty and has been forced (because
of cost considerations) to institute an incoming inspection procedure to pass
(to the assembly line) only verified IC's. Since the Navy does not verify
IC's prior to installing on SRA's, all too often the "fixed" SRA is not opera-
tional due to one bad replaced IC. For example, if all IC's have a 5% failure
rate and there are 6 IC's in the ambiguity group, there is a 30% probability

-3-
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of failure when the SRA is retested. At this point the Navy maintenance
personnel have followed all instructions and the test still fails. Did the
ATE system malfunction, or was one of the replacement IC's faulty? There
is no way to determine exactly where the problem is located and large amounts
of time, energy, and assets have been committed to a task which ultimately
failed.

6. The primary problem is to reduce the diagnostic fault isolation
ambiguity group to a single IC. A secondary problem is to verify proper
functioning of an IC prior to installation on a PC board. Both of these
problems could be resolved by providing the AIMD's the capability to test
IC's both in-circuit and out-of-circuit.

B. Scope:

1. NAVAIR recognizes the problem associated with the current test
methodologies at the AIMD's and has directed NAVAIRENGCEN (ref (a)) to
investigate practical supplementary IC test devices. This investigation
is to provide NAVAIR with a support recommendation for fault isolation
to the component on avionic PC boards.

2. To accomplish this task, NAVAIRENGCEN initiated an IC Tester
Evaluation Program designed to identify a cost-effective solution to the
IC problem. This program was divided into four phases:

a. Phase I IC Test Requirements Analysis

b. Phase 1I - Market Survey and Analysis

c. Phase III - Test and Evaluation

Each Phase was structured to develop all the background information for
the following phase. The total evaluation program develops the test
requirements and culminates in a recommendation to NAVAIR.

3. The IC tester Evaluation Program was designed to locate and
evaluate IC (integrated circuit) testers currently available on the market,
to satisfy existing IC test requirements at Navy maintenance sites. The IC
Tester Evaluation Program was not intended to become an alternative to
normal Test Program Set (TPS) acquisition, but rather an effective way to
compensate for unprogrammed test requirements. Such as those occurring as
as result of IC ambiguity groups remaining from SRA (Shop Replacement
Assemblies) level testing and to insure new IC devices used in repair
actions are operable before installation on the SRA.

4. The tasks described above fulfills the requirements of refer-
ence (a). In addition, NAVAIRENGCEN initiated independent investigations
in the following areas:

a. Incorporation of an IC test probe on existing Navy inven-
tory Automatic Test Equipment, as an alternative to a small new tester.

-4
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b. Methods of removing the conformal coating from PC boards
at the test station (not in the Micro-Min Shop).

The above investigations were to determine what capability was presently
available.

III. Phase I - IC Test Requirements Analysis

A. General:

Test requirements were established by defining the IC test en-
velope on devices presently in Navy inventory and those planned for intro-
duction in the near future (see Appendix A). Next, test software develop-
ment problems encountered on ATE systems previously introduced into the
fleet were reviewed to determine the minimum hardware/software configura-
tion.

B. Test Requirements:

1. It was determined that a valid testing requirement at the
AIMD's exists that cannot be satisfied with the current testers. This
requirement is to isolate to the failed component on an SEA.

2. Test Configuration

a. IN-CIRCUIT - The ability to independently test an inte-
grated circuit while installed on an SRA in its normal circuit configura-
tion (without lifting leads, cutting traces, etc.). IN-CIRCUIT test will
be on conformal coated PC boards.

b. OUT-OF-CIRCUIT - The ability to test an IC device as
received from the supplier prior to its installation on an SA.

3. Digital IC's

a. IC FAMILIES - 5-volt logic

b. IC CIRCUIT CONFIGURATIONS - Serial and combinational logic

c. TEST METHODS - Parametric and/or functional

d. TEST CAPABILITIES

1. Power Supplies - 5 volts

2. Stimulus - 5 volts

3. Response - 5 volts

4. Interface - 14, 16, 24 pins

-5-
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4. Physical Description

a. Size - Bench Top

b. Weight - 50 pounds

5. Initial Acquisition/Cost - $20,000/unit

6. Software

a. PROGRAMMING LANGUAGE - Simple and easy to use

b. STORAGE DEVICE - Floppy disk, magnetic tape cassette, PROMs,
etc.

IV. Phase II - Market Survey and Analysis

A. General:

1. The purpose of the market survey was first to ascertain what IC
testers were commercially available and then to analyze this information to
determine what testers met the requirements, as determined in Phase I. There-
fore, the survey was initiated by conducting literature searches, attending
related conferences and seminars and contacting IC tester manufacturers.

2. This initial segment determined the types of IC testers commer-
cially available and indicated which testers could possibly meet the
necessary test requirements. Any testers utilizing a bed-of-nails approach
were not considered for this application due to the cost for fixtures. Be-
cause of the variety of different PC boards to be tested, the cost of pro-
viding these fixtures would exceed by order of magnitude the total target
acquisition cost.

3. Each manufacturer meeting the general requirements established
in Phase I was asked to send detailed specifications and operating informa-
tion for evaluation. Upon receipt of this data, each tester was analyzed
for technical capability and cost to the Navy. Next, selected vendors were
visited to witness a demonstration of testing (both in-circuit and out-of-
circuit), review software development techniques, and evaluate operation of
self-test software.

These commercially available testers can be classified as to test-
ing characteristics (digital IC testers, small module IC testers, and linear
IC testers) and the following discussion has been structured to these class- 1
ifications (see Appendix B for details).

B. Digital IC Testers:

The market survey indicated that eight testers (from six manufact-
urers) could possibly meet the test requirements. But analysis of this data
determined that only the Testline AFIT model 2050 was capable of providing
the test ability required, both in-circuit and out-of-circuit testing. In-

-6-
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circuit testing is accomplished through a special pulse power test technique
patented by Testline. This unit will test most 5-volt logic families and
most circuit configurations. Testline has developed a large library of
standard IC test programs which are available with the purchase of any AFIT
system. Test software to support new IC's can be developed on-site as the
need arises, and existing test software may be modified to accommodate
special circuit configurations. The dual floppy disk mass storage system
provides an on-line test software duplicating capability.

C. Small Module IC Testers:

1. Digital module tet6.*rs have the necessary stimulus/response
repertoire to satisfy both in-circuit and out-of-circuit IC test require-
ments. But, the test strategy for in-circuit testing must be IC oriented
or tailored to satisfy individual IC test requirements. The following gen-
eral procedure was proposed to satisfy this end:

a. IC power (Vcc) will be applied through normal module input
pins.

b. An IC clip connected directly to the IC under test will
monitor all IC inputs and outputs.

c. All stimulus signals will be applied to the normal module
interface connector and be so constructed as to provide the desired IC

j input stimulus.

d. The IC in-circuit test program would be limited to the
module input stimulus and IC chip rej~onse necessary to fully exercise its

truth table and evaluate the IC's prt'ormance. (IC orientated software).

2. Test software should not be developed for IC's with input-output
pins directly accessible through the module interface. (This would be a
duplication of SEA test software.)

3. IC test software for digital module testers is more complex
for in-circuit testing than is required on standard IC testers since the
module tester may have to apply stimulus signals through two or more IC's
before it reaches the IC under test.

4. None of the testers evaluated meet the test requirements of
Phase I. But the Bendix HERBIE was in the final development stage and, if
completed, would meet the requirements. Just prior to the schedule delivery
of a HERBIE to NAVAIRTESTCEN (to start Phase III), Bendix advised
NAVAIRENGCEN that serious schedule slippages had occurred which would force
them to withdraw from the evaluation. Unfortunately this eliminated the
only possible small module tester.

D. Linear IC Testers:

Linear IC testers were found to be small, compact, relatively in-
expensive devices well suited to maintenance environments. The test

-7-
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capability varied from simple operational amplifier/regulator testers with
as few as 14 tests to units capable of testing A/D converters with over 28
individual tests. All testers evaluated were limited to out-of-circuit test
functions only, in-circuit testing was beyond their capability. As a result
linear IC testers were dropped from the evaluation program.

E. Results:

1. This market survey and analysis determined that only one commer-
cially available tester was capable of meeting the testing requirements as
defined in Phase I. Arrangements were made to have this tester, Testline
AFIT 2050, made available to the, NAVAIRTESTCEN for the Phase III evaluation.

V. Phase III - Test and Evaluation

A. General:

1. The NAVAIRTESTCEN was.tasked to test and evaluate the Testline
AFIT model 2050. The vendor (Testline) supplied a tester and provided the
evaluating personnel with operating test software development and mainte-
nance training (at no cost to the government). This Test and Evaluation
program consisted of:

a. Verifying the tester's ability to perform in-circuit and
out-of-circuit test functions.

b. Evaluating the capability of developing new IC test soft-

ware.

c. Evaluating the capability to modify existing test software.

d. Verifying ease of performing scheduled and unscheduled
maintenance.

2. The NAVAIRTESTCEN has conducted a preliminary evaluation of the
AFIT during the time frame of 19 Jan to 12 Apr 1976 (ref (b)). In addition,
a method for dry blasting the PC boards to remove the conformal coating, was
evaluated. This dry blast method was found "not suitable for providing a
means of removing the moisture preventive coating from Navy Shop Replaceable
Assemblies ..." (ref (c) page 5).

B. T&E Conclusions

1. The conclusion of the T&E effort (ref (c) page 5), was that:
"The Automatic Fault Isolation Tester can adequately detect faulty Integrated
Circuits when used as both an in-circuit/out-of-circuit Integrated Circuit
Tester; however; the correction of the three Phase II deficiencies will
greatly enhance its operation and maintenance."

_ _ /2,J
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2. The three deficiencies cited above were:

a. "Interference of the Automatic Fault Isolation Tester test
clip with Navy Shop Replaceable Assembly bus bars."

b. "Failure of the test clip to penetrate the moisture protec-

tive coating."

c. "Ability to test only 5V logic."

C. T& E Recommendations (ref (c)):

"Procure the Automatic Fault Isolation Tester for intermediate level

maintenance support for Navy Shop Replaceable Assemblies containing Integrated
Circuits."

D. NAVAIRENGCEN Action:

1. In an effort to solve two of these problems, NAVAIRENGCEN dis-

cussed with Testline the possibility of designing a new probe which would
reliably pierce the moisture proofing on the SRA and not be prevented from
making contact because of components or bus bars mounted in close proximity to
the IC under test. Testline, in cooperation with the Ostby and Barton Co.,
developed a new probe specifically designed to penetrate the moisture proofing
compound on Navy PC boards. The probe consisted of:

a. needle point pins that are spring loaded for 8 oz. (14- and

16- pin configurations, expandable to 32 pins).

b. A pin mounting device with a guide block (to protect the pins)Iand an edge guide (for proper alignment on the chip); pins are set at 100
from the vertical.

c. A drill-press type arrangement to bring the pins into contin-
uous contact with the leads (without the requirement of holding the chip).

2. The Testline Co. integrated this probe device on an AFIT.
NAVAIRENGCEN made arrangements to have the AFIT evaluated at two working AflhI)'s
under actual shop conditions(Phase IV).

VI. Phase IV - User Evaluation

A. General:

1. Only one tester from Phase II, the Testline AFIT model 2050, met
the test requirements of Phase I and was found satisfactory for Intermediatej .Level Maintenance by NAVAIRTESTCEN (Phase III). The final evaluation (Phase
IV) was designed to determine the technical abilities of the APIT under normal
AID shop conditions. During this evaluation all operation and software develop

* ment would be performed by Navy personnel assigned to the AIMD. All testing
would be performed on avionic SRA's (conformal coated). This is the environ-
ment for which the tester is being considered.

I] -9-
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2. It was decided to execute concurrent evaluations at two AIMD's
under different test conditions and combine the results to form a composite
analysis. The AIMD's selected were:

a. NAS Cecil Field, FL - to test S-3 PC boards after an ambiguity
group had been identified by the HATS testers, components will be mostly Dual-
in-line-plastic (DIP) with some flat-packs.

b. NAS Jacksonville, FL - to test P-3 PC boards not previously
tested by ATE (ambiguity group is the entire board), components will be mostly
flat-packs with some DIP's.

A composite analysis of the tester's capabilities on avionic SRA's
at these AIMD's will constitute a good representation of the true Navy working
environment.

B. Method of Evaluation:

1. The evaluation plan was constructed to enable analysis of:

a. Programming - ease in modifying existing programs and diffi-
culty associated with constructing new programs.

b. SRA's tested on IC tester by type and quantity of IC's tested,
to evaluate the ability to isolate to the failed component and the time
necessary to accomplish this.

c. SRA's from HATS not tested on IC tester - used to establish a
basis of comparison for time, cost, and resources consumed.

d. Tester Reliability and Maintainability - to determine Mean
Time Between Failure (MTBF) and to pinpoint maintainability problems.

e. Component Spares - out-of-circuit testing of the spare stock
of IC's to determine percentage of defectives received from the vendor,
attempt to extrapolate this percentage to a cost to the Navy.

2. Appendix C is the NAVAIRENGCEN's AFIT evaluation plan and ex-
plains the information to be collected (logs), that are needed to provide the
analysis information listed above.

C. AIMD Cecil Field Evaluation:

1. Two Navy personnel from the AIMD attended one week of programaing
and operating training at the Testline factory at Titusville, Florida (all
training during this evaluation was furnished by Testline at no cost to the
goverment). The following week (on 25 April 1978) an AFIT was installed.
During the initial familiarization stage, the Navy technicians broke 5 pins
on the newly designed probe. This downed the probe while awaiting spare pins.
It was determined that the pins broke becuase of a sideward force on the pin
tip. This force was generated by the pins slipping off the leads due to:

- 10- 1
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a. IC chips (and leads) not being all exactly the same size.

b. Pins (on the probe) not being exactly the same distance from
the center line (poor quality control).

2. Testline, upon being informed of failure of the probe to operate
reliably, proceeded to redesign it to improve its effectiveness. On 2
August 1978 a newly designed, hand-held version was delivered to Cecil Field.
Unfortunately this probe utilized the same type pins that were used in the
original design. These pins were used on approximately 20 IC's before they
started to fail. After testing two SRA's, most of the 16 pins were deformed
and bent. An effort was made to replace these pins and spare ones, but no
positive results could be achieved with the probe.

3. During the interim, before receiving the second new probe, the
technicians used the AFIT with SRA's which had not received a moistureproof
coating (non-tactical printed circuit boards) and utilized the standard probe.
Only a limited amount of testing was actually performed. Based upon this
small sample, it was found that::

a. sailors have the ability to program the AFIT.

b. The AFIT detects and fault isolates in-circuit defective IC's.

D. AIMD Jacksonville Evaluation:

1. The AFIT was installed at the AIMD at JAX on 20 June 1977. As
was the case with Cecil Field, two Navy technicians attended the Testline
class one week prior to installation. Although Testline was given a sample
of the P-3 boards being tested and had stated that they had a flat-pack type
probe to pierce conformal coating, none was delivered with the tester. Upon
inquiry, no assurance was given that one would be available in the near
future. As an interim solution, a standard flat-pack probe was obtained
from Testline and used at both Jacksonville and Cecil Field. At Cecil Field
this probe was not able to make contact with all 14 or 16 pins simultaneously
in test after test. At Jacksonville some limited success was achieved, but
it was felt that consistent results at various sites could not be obtained

with this probe.

E. Results:

1. The user evaluation was cancelled at both AIMD's during the week
of 4 September 1978. This cancellation was due to the fact that probes were
not available that would consistently and successfully penetrate the con-
formal coating and, therefore, an evaluation of the tester under operating
conditions could not be obtained. In addition, all probes failed so quickly
that the data to fill in the logs was not obtained. No real evaluation of
the tester itself could be made but it appears that the AFIT will isolate to
the faulty component.

* 2. The NAVAIRENGCEN contacted probe manufacturers to determine if4 ' they had a product that could pierce the moisture proofing or could develop
such a probe. No company would offer to undertake an assignment of this

type because they felt that, due to past experience, no such device was
possible. The Pylon Corp. had developed a probe that had heated pins (6000 F)

S- 11- -
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which vaporized the coating, exposing the leads. The problem was in using
only enough heat, otherwise the hot pins melted the solder and could also go
through the leads. The Pylon Corp. considers this probe as a laboratory tool,
not a general-purpose device.

3. When (if) a probe is developed, it will have to be deployed in
various configurations to mate with the variations in IC configurations.
There are at least three different configurations of Dual-In-line IC's (Her-
matic, Ceramic, and Plastic) which could require different probes. Flat
packs come in at least two different configurations. In addition, within
configurations, manufacturers vary the length of the leads on the IC.

4. A number of problems arose at both AIMD's during the evaluation
because of the attempt to successfully perform the AIMD mission while con-
ducting an evaluation. Both AIMD's were apparently under-staffed and were
experiencing extremely heavy work loads during the evaluation period. All
officers and enlisted personnel at Cecil Field and Jacksonville were very
cooperative but their primary responsibility is to fleet readiness. Addi-
tional tasks are performed as work permits. Of the original four Navy
technicians trained for the AFIT, one was transferred out of the AIMD during
the evaluation. The other three were assigned to various shifts to coincide
with their primary AIMD assignments. While utilization of actual AIHD's
does get down to the reality of true operating conditions, this was not felt
to be the best environment for a tester evaluation. Future evaluations
should be under more controlled conditions so that the tester receives the
resources necessary.

5. In order to test the particular IC, it is first necessary to
identify its commercial number so that its logical truth table can be
determined. Navy components counted on avionics SRA's are marked with the
contractor's own number. NAVAIRENGCEN went back to the contractor and
obtained the translation of this number to its commercial counterpart. This
procedure was used for this evaluation only and would not be practical for
large-scale implementation. Two alternatives are practical:

a. Mark all components with the standard commercial number,
this could be in addition to the contractor's number.

b. Have available at all AIMD's (as part of the TPS) a trans-
lation document that will supply the commercial equivalent of the contrac-
tor's number.

6. A more comprehensive solution to the above problem entails a
study of Federal Stock Numbers (FSN) assignment. Under the present system,
all manufacturers of avionics can assign a proprietary company number to a
standard IC if they desire any different parameter from the stock IC. This
proprietary number, usually called a Specification Control Drawing (SCD), is
assigned because some extra testing of the IC is requested, or because one or
more of the parameters are to be held to narrower limits than usual, or for
some other variation from the standard configuration, it has a unique FSN.
A study could determine which SCD's can be interchanged due to the fact that
the individual differences are not beyond the specifications of their circuit

-12 -
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requirements. It might be demonstrated that many FSN's (for IC's) are
redundant and the quantity of different spare IC's required could be re-
duced. This would result in a large cost savings and could improve turn-
around-time in the repair of SRA's.

7. The Testline AFIT did demonstrate the ability to fault isolate
to the failed component for non-conformal coated SRA's. Therefore, this
tester could be used in the Micro-Min Shop after the coating was removed.
This possibility is outside the realm of this investigation as it is not a
question of can it perform the task, but rather, where should it be per-
formed. Implementation of this mode of operation would require a restruct-
ing of the areas of responsibility within the AIMD.

VII. Independent Investigations

A. Utilize Existing ATE

1. The ATE, in the AIMD, will normally isolate to some ambiguity
group of 2 or more discrete components. The particular defective IC is
not normally isolated by the ATE because of TPS cost limitations, avionics
design restrictions and the physical inability to isolate from the edge-
board connections. Most ATE have the basic test capabilities potential
necessary for both in-circuit and out-of-circuit digital IC testing. The
incorporation of a probe onto existing ATE is a possible alternative to
procuring a small new tester. Informal discussions were held with the
following companies to discuss this possibility:

a. General Dynamics - HATS

b. AAI - 5556

c. Sperry - DIMOTE II A

d. Gruian-CAT III D

2. A general evaluation of the technical feasibility of supporting
IC maintenance test requirements on inventory ATE was conducted. This evalua-
tion covered ATE systems:

a. Stimulus/Response Repertoire: This stimulus/response capa-
bility of each ATE system was reviewed to determine the level of compatibility
between existing ATE systems and IC test requirements. Each system was found
to contain more test capability than is needed and, therefore, could satisfy
current maintenance test requirements.

j b. Test Software Development: The test software development
methodology used on each system was WRA/SRA oriented. In order to utilize
these systems in a cost-effective, efficient manner, the IC test software
development methodology must be adopted and integrated into the assembly
oriented methodology for all in-circuit test requirements.

9 - 13-
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c. Modification of SRA Test Software: The modification of
existing SRA test software to include in-circuit IC testing was found to be
impractical and very costly. SEA test software has been developed to support
assembly level testing, applying stimulus through the SRA connector and
monitoring responses through the same connector with little or no probing.
For any set of stimulus inputs, the SEA outputs are known but the individual
IC in-puts and out-puts are not easily determined without an in-depth
analysis. Also, depending on the SEA complexity, the stimulus required to
exercise one IC may be buried in stimulus for a number of other IC's thus
limiting the usability of existing software. IC test stratogems are based
on the IC's truth table. In general, IC test sequences, even for those IC's
buried in complex circuits, are much simpler and easier to develop than
those used for SEA level testing.

d. Interconnecting Device (ID) Requirements: Each system stud-
ied will require an ID for out-of-circuit testing which can be satisfied by
using a universal probe capable of handling 14-, 16-, 24-, 32- pin configura-
tions. In-circuit requirements (IC clips) may be incorporated into existing
ID's or adapters or may be designed into a new assembly (existing ID/adapter
hardware should not be duplicated).

e. Station Availability: The detailed data required to make an
effective assessment of station time available for IC testing on each ATE
system was not readily obtainable due to:

(1) Great variations between AIMD's,

(2) Cyclic nature of the work load, and

(3) General lack of current and projected data.

3. All ATE studied could be modified to accept a probe and could
successfully test digital IC's. All the electronics, computer, and storage
devices are in place to perform the testing. All manufacturers stated that
the Government must furnish a probe as they did not know of one capable of
penetrating the conformal coating. Since such a probe does not exist, this
is not currently a possibility.

4. The basic question is not whether ATE is capable of testing
components, but rather should a general-purpose automatic test station be
utilized to test components. Current Navy inventory testers could be easily
modified to accept an IC probe and isolate to the failed component, however,
no specific piece of ATE (exclusive of VAST which was not considered) exists
at more than 25% of the AIMD's. Even if this testing requirement is limited
to sites with general-purpose ATE, the same ATE is not at all those sites. *
Therefore, either:

a. More of one particular ATE must be procured, or

b. Similar software must be developed for more than one piece
of ATE.

- 14 -
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However, "a" is a totally impractical solution due to acquisition cost, and
"b" is not cost effective and would lead to a software configuration manage-
ment problem. Therefore, utilizing ATE to test components is not a viable
alternative to a small IC tester.

5. While definite station time availability is not known, direct
observation of SIMD operations indicate that time is not normally available.
The current NAVAIR policy is to place new avionics on existing ATE whenever
feasible. Therefore, even if time were available today it probably will not
be available in the future.

B. Conformal Coating

1. A market search was conducted to see what methods were available
to remove the conformal coating from individual components, from larger areas
or from the entire PC board. This search was concerned only with those
methods (techniques) that could be used at the test bench, not in the Micro-
Min Shop.

2. The only method that appeared feasible was the Zero dry blast
cabinet manufactured by the Zero Manufacturing Co. This blaster is designed
for dry blasting small or intricate parts to produce a metallurgically clean
surface. The blaster can utilize all types of fine abrasives. To evaluate
its capabilities a blaster was obtained (no cost to the government) and
shipped to the NAVAIRTESTCEN for evaluation with the AFIT (as Phase III).

3. The evaluation of this blaster (reference (c)) determined that it
had 2 major deficiencies:

a. "when dry blasting an SRA, the abrasive, glass beads, used to
remove the moisture protective coating, also removed printed circuit runs,
pads, and component identifications."

b. "the filter screen basket permits large particles of debris to
pass through and enter into the storage hopper. This caused the blasting gun
to clog frequently."

4. The Zero dry blast cabinet is not suitable for removing the con-
formal coating from SRA's.

5. There is no method for removing the conformal coating, either
chemical or abrasive means, that is suitable for use by the AIMD test personnel
(exclusive of the Micro-Min Shop).
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APPENDIX A

Establishment of Test Requirements

I. IC Test Requirements

IC test requirements were initially established to support existing hard-
ware, presently in Navy inventory, plus those requirements anticipated for
future hardware. As IC tester characteristics data was compiled it became
clear no one tester on the market could satisfy all of these requirements.
This resulhed in a reassessment of the basic test requirements to find the min-
imum acceptable test requirements envelope for maintenance support testing.

II. Initial Requirements

Test requirements were established by defining the IC test envelope on
devices presently in Navy inventory and those planned for introduction in the
near future. Next, test software development problems encountered on ATE
systems previously introduced into the fleet were reviewed to determine the
optimum hardware/software configuration. The results of these two efforts
are summarized below:

jTest Configurations

IN-CIRCUIT - The ability to independently test an integrat-
ed circuit while installed on an SRA in its normal circuit
configuration (without lifting leads, cutting traces, etc.).

OUT-OF-CIRCUIT - The ability to test an IC device as receiv-
ed from the supplier prior to its installation on an SRA
(also referred to as a device testing).

Digital ICs

IC FAMILIES - TTL, DTL, RTL, ECL, CMOS, PMOS, NMOS, memory
chips etc.

DIGITAL CIRCUIT CONFIGURATIONS - Shift registers, counter
gates, flip-flops, priority encoders, Schmitt triggers,
parity generators/checkers, decoders/encoders, arithmetic
logic units, etc.; in SSI, MSI, and LSI configurations.

. TEST METHODS - Parametric and functional

TEST CAPABILITIES - Power Supplies - 0 to ±20 volts (pro-
grammable in 100 millivolt steps).
Stimulus - 0 to ± 18.75 volts (programmable)
Response - 0 to + 18.75 volts (progranmable)
Interface - 32 pins (expandable to 64 pins)
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PHYSICAL DESCRIPTION

Size - Bench Top
Weight - 50 pounds (maximum)

Linear ICs

CIRCUIT CONFIGURATIONS - Operational amplifiers, differ-
ential amplifiers, sense amplifiers, comparitors, voltage
followers, voltage regulators, etc.

TEST CAPABILITY - Power Supplier - 0 to + 50 volts (pro-
grammable)
Stimulus - 0 to 50V @ 0 to 20V/us slew rate
Measurement - 0 to 200V @ ±1%, 0 to 200MA @ ±1%
Loads - 50 to lOOK
Interface - 32 pins
Type Testing - DC and AC parametric

PHYSICAL DESCRIPTION

Size - Bench Top
Weight - 50 pounds (maximum)

Cost

Initial hardware acquisition cost shall not exceed $20,000
per unit.

Software

* On-line test software development

Simple, easy to use language

Test software stored on floppy disk, magnetic tape cassette,
or PROMs.

III. Final Test Requirements

The initial IC test requirements specified above were found to be
impractical after the initial hardware survey was completed. The study revealed I
most testers were designed to support limited test requirements for various
production and incoming inspection functions, rather than the broad test
functions required to support maintenance sites. As a result tester require- I
ments were revised as summarized below:

Test Configuration

* IN-CIRCUIT - The ability to independently test an integrated
circuit while installed on an SRA in its normal circuit con-
figuration (without lifting leads, cutting traces, etc.).
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OUT-OF-CIRCUIT - The ability to test an IC device as
received from the supplier prior to its installation on
an SEA.

Digital ICs

IC FAMILIES - 5 volt logic

IC CIRCUIT CONFIGURATIONS - Serial and combinational logic

TEST METHODS - Parametric and/or functional

TEST CAPABILITIES

Power Supplies - 5 volts

Stimulus - 5 volts

Response - 5 volts
Interface - 14, 16, 24 pins

PHYSICAL DESCRIPTION

Size - Bench Top
Weight - 50 pounds

Cost

INITIAL ACQUISITION - $20,000/unit

Software

PROGRAMMING LANGUAGE - Simple and easy to use

STORAGE DEVICE - Floppy disk, magnetic tape cassette,
PROMs, etc.

.21
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APPENDIX B

1MARKET SURVEY DATA AND ANALYSIS

Testers covered in this appendix represent the final
group selected for analysis. A detailed data sheet
for each selected tester is presented herein. Other
testers originally considered and eliminated during
the initial vendor evaluation are not included as
this would only add to the bulk of the report and
serve no useful purpose.
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APPENDIX B

MARKET SURVEY DATA AND ANALYSIS

I. General

A. A market survey was conducted to determine the capabilities of IC
testers currently available in industry and to determine their ability to
meet the testing requirements of the AIMD's. During the initial phase of
this program, maintenance test requirements were optimized to provide
maximum coverage of all IC families currently in Navy inventory. Although
this was a theoretically sound approach, it proved to be impractical. Each
IC tester currently on the market was found to have been designed for a
specific test need (production in-process testing, production completed
assembly (Q.A.) testing, user incoming inspection testing, and maintenance
testing), and therefore, did not meet the overall general requirement to
establish a Navy maintenance tester. As a result the test requirements
were reviewed to determine the minimum acceptable test characteristics re-
quired to support the majority of IC maintenance actions currently encount-
ered. Each tester was then re-analyzed against this new set of test
characteristics but only one tester was found to satisfy the minimum test
requirements and it showed some evidence of having minor implementation
problems which would require minor hardware modifications.

B. In an effort to find a more viable solution the evaluation program
was expanded to include small automatic digital module testers. Each
tester considered was evaluated against the minimum test requirements
established for IC testers. The results of this effort was similar to
those experienced for IC testers. The initial acquisition cost and/or
relative life cycle costs exceeded the ceiling price. Only one digital
module tester was found to meet the minimum test/cost requirements. But,
as with IC testers, showed evidence of having minor implementation problems
which would require minor hardware modifications.

II. Market Survey

A. Introduction

The market survey and analysis covered digital IC testers, linear
IC testers and small digital module IC testers in its search for a cost
effective solution to IC test requirements in a maintenance environment. Annex
A contains a description, test characteristics, and analysis of each tester
evaluated during Phase II of this study.

B. Digital IC testers

The market survey began by contacting over twenty manufacturers of
IC testers to determine the basic operating characteristics of testers

25 - (Bl)
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currently available on the market. Those which appeared to meet the general
IC test requirements were asked to supply detailed operating characteristics
and application notes on each tester. (Most responses to this request came
in the form of standard sales brochures.) Analysis of this data indicated
IC testers broke down into the following test application catagories:

In-process production

* Completed assembly (device)

Incoming inspection

• Maintenance/repair

IC testers appear to have been designed to satisfy the specific and unique
test requirements of each catagory.

1. In-Process Production Testers

In-process testers are designed to perform various production test functions
at the chip or wafer level prior to final assembly and encapsulation. Test
access is normally accomplished through probe interfaces and in most cases
have multiple head assemblies. They are normally large expensive assemblies
which require off-line test software development. The in-process production
IC testers were dropped during the initial evaluation phase because they did
not have an in-circuit test capability, were large and bulky, and they ex-
ceeded the initial acquisition ceiling set by NAEC.

2. Completed Assembly Production Testers

Completed assembly or production QA testers were found to be designed to test
large quantities of ICs at a high rate of speed. But each tester was found
to support a limited variety of IC devices. The testers are normally loaded
by manually inserting into multiple heads or may be used in conjunction with
a number of automatic handlers. The latter automatically segregates good and
bad ICs and can, through special tester programming, segregate ICs according
to their failure mode. Most testers in this group collect production data
and display failure data. As a general rule, most testers evaluated required |
1 or 2 hardware programming boards to set test parameters and perform the nec-
essary interface wiring. (The average IC/program board ratio was found to be
approximately 2 to 1.) When a limited variety of ICs are to be tested this
appears to be a reasonable approach, but when a large variety of ICs are con-
sidered, the number of programming boards become a significant life cycle cost
element. Programming boards contain an element which makes them undesirable
for maintenance applications; it is known as a reference device or "known !
good" device. All testing assumes this device is operational and none of the
testers evaluated contain provisions to verify the condition of the "known
good" device prior to initiation of production testing.

Two of the testers evaluated were software based machines as opposed to the
hardware based machines previously described. But, neither of these contained
an on-line test software development capability. All test software was

I
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developed at the suppliers software development facility. This increased
life cycle cost and eliminated the autonomous operation desired at mainten-
ance sites.

None of the testers evaluated in this group (figure Bl) were found to have
an in-circuit test capability. All testers in this group were eliminated
from further consideration due to their high acquisition cost and/or high
life cycle cost and their inability to test ICs in an in-circuit test con-
figuration.

3. Incoming Inspection Testers

Incoming inspection IC testers (figure B2) offered a wide variety of approach-
es to IC testing from manual units to fully automated units providing para-
metric test functions in addition to an assortment of functional test
techniques. Two of the testers use manual controls to set up test parameters
and simple program boards to provide UUT and "known good" device interface
wiring. Test instructions and control settings are contained in test pro-
cedures or test documents. The remaining hardware based testers use program
boards to set test parameters, house "known good" device, and perform inter-
face wiring functions. The testers do not contain provisions for testing or
verifying the "known good" device prior to initiation of the normal test
sequence. Software based testers require off-line test software development
which significantly increases the life cycle of these units as did the pro-
gram board requirement for hardware based testers. Two of the testers
evaluated in this group are designed to test linear circuits as well as dig-
ital ICs. As seen with other groups evaluated, incoming inspection testers
are limited to out-of-circuit test configurations only. This limitation
plus the high acquisition and/or life cycle cost resulted in this entire
group being dropped from further consideration.

4. Maintenance Testers

The last group of IC testers (figure B3) were designed specifically to support
maintenance test requirements. This group contained only one tester,
Testline's AFIT (model 2050). AFIT was the only IC tester evaluated capable
of providing in-circuit and out-of-circuit test functions. In-circuit tests
are accomplished through a special test technique patented by Testline.
This unit will test most 5 volt logic families and most circuit configura-
tions. Testline has developed a large library of standard IC test programs
which are available with the purchase of any AFIT system. Test software to
support new ICs can be developed on-site as the need arises and existing
test software may be modified to accommodate special circuit configurations.
The dual floppy disk mass storage system provides an on-line test software
duplicating capability. This tester met the minimum test requirements set
forth in Appendix A. The analysis did uncover two utilization problems:

1. The IC clips used during in-circuit testing can
not penetrate the conformal coating normally

I . used on avionics SEAs.

I
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2. The tester cannot verify IC clip contact prior
to initiation of the normal test sequence.

In spite of these limitations AFIT was the only IC tester found to meet
the minimum maintenance test requirements.

C. Digital Module Testers

1. General

a. The requirement for in-circuit testing reduced IC tester candi-
dates to one tester having a limited test range (5 volt logic
only). In an effort to find a more viable solution the
evaluation was expanded to small digital module testers. This
was a natural expansion since module testers have the basic
technology to test ICs'in both in-circuit and out-of-circuit
configurations.

b. Digital module testers have the necessary stimulus/response
repertoire to satisfy both in-circuit and out-of-circuit IC
test requirements. But, the test strategy for in-circuit test-
ing must be IC oriented or tailored to satisfy individual IC
test requirements. The following general procedure was pro-
posed to satisfy this end:

(1) IC power (Vcc) will be applied through normal
module input pins.

(2) An IC clip connected directly to the IC under
test will monitor all IC inputs and outputs.

(3) All stimulus signals will be applied to the
normal module interface connector and be so
constructed as to provide the desired IC input
stimulus.

(4) The IC in-circuit test program would be limited
to the module input stimulus and IC chip response
necessary to fully exercise its truth table and
evaluate the ICs performance. (IC oriented
software)

(5) Test software should not be developed for ICs
with input/output pins directly accessible
through the module interface. (This would be
a duplication of SRA test software.)

c. IC test software for digital module testers is more complex for
in-circuit testing than is required on standard IC testers since.
the module tester may have to apply stimulus signals through two
or more ICs before it reaches the IC under test.
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d. As with IC testers, module testers were found to be designed to
satisfy specific test requirements. But the boundries between
production, incoming inspection and maintenance are less decern-
able and there is more overlap from one group of testers to
another.

2. Production Module Testers

Production module testers (figure B4) are designed to provide per-
formance verification and diagnostic fault isolation tests.
Diagnostic software for this application is expanded to include
test routines designed to identify unique problems encountered
during module assembly (solder splashes, shorted traces, spin
traces, open lands, open feed-thrus, etc.). Inclusion of these
routines increases manual probing operations and the number of
operator instructions beyond the level normally considered
acceptable in a maintenance operation. Software repair instruc-
tions to the operator contain large ambiguity groups which, in
most cases, must be resolved manually off-line. The testers
evaluated in this catagory presented a wide variety of test meth-
odologies from transition counters to pattern comparitors using
"known good" device comparitors and pattern library comparison
techniques. Test software storage mediums varied from magnetic
cards (the size of standard credit cards) to large moving head
disk systems. In general, the production module tester was much
larger and contained more test capability than those used in
maintenance applications. Testers in this group are technically
capable of satisfying IC in-circuit and out-of-circuit test re-
quirements, but are generally much larger than a bench top tester
and there initial acquisition cost and/or life cycle cost ex-
ceeded the ceiling price of this program.

3. Maintenance Module Tester

a. Module testers (figure B5) designed to support maintenance test
requirements were found to be smaller and less sophisticated than
production testers. Their test capability varied from TTL logic
testers to units capable of testing all logic families in both
parametric and functional modes. Test software storage mediums
also appear in a variety of technologies from paper tape to PROM
assemblies, with floppy disk being the one most commonly used.
The initial acquisition cost of these units in most cases was
much greater than the unit ceiling price. Testers which come
close to or met the unit cost ceiling price exhibited evidence
of having relatively high life cycle costs, except one tester,
Bendix model 13A9070 (HERBIE). The acquisition cost of this
tester is under $12,000. In addition, HERBIE'S life cycle cost
elements appear to be reasonable since all test programs are
developed on-site by Navy maintenance personnel and interface re-
quired (IDs) are relatively simple.

b. The Bendix model 13A9070 module tester is limited to 5 volt logic,
but this covers most logic families currently used in avionic

-29 - (5)
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systems. Its programming language and machine language are simple
and easy to use with minimum training. Self test on this unit pro-
vides diagnostic fault isolation down to the component level of I
repair. The Bendix model 13A9070 was selected for Phase III testing
because it satisfied the test requirements specified in Appendix A,
was well under the program price ceiling, and had a relatively low
life cycle cost.

c. All module testers, even those designed specifically for maintenance
applications, have trouble testing SRAs covered with standard con- I
formal coating. The IC clips commonly used cannot penetrate this
coating. Bendix agreed to solve this problem by modifying their
tester to provide:

(1) n IC clip assembly capable of penetrating the SRA
conformal coating.

(2) A method of verifying IC clip contact prior to
initiation of test sequence.

These features were scheduled to be implemented and verified prior to
HERBIES shipment to NATC.

d. During Phase II of this evaluation, Bendix was in the final develop-
ment phase of HERBIE. Production had started on some assemblies and
the remaining assemblies were scheduled to start production within a
time frame which was compatible with Phase III of the evaluation pro-
gram. Just prior to the scheduled delivery of HERBIE to NATC, Bendix
advised the evaluation coordinator of serious schedule slippages
which would force them to withdraw from the evaluation. Unfortunately,
this left the evaluation program with only one tester for Phases III
and IV.

D. Linear IC Testers

Linear IC testers were found to be small, compact, relatively inex-
pensive devices well suited to maintenance environments. The test
capability varied from simple operational amplifier/regulator testers
with as few as 14 tests to units capable of testing A/D converter
with over 28 individual tests. All testers evaluated were limited to
out-of-circuit test functions only, in-circuit testing was beyond
their capability. As a result linear IC testers were dropped from
the evaluation program.

- 30 - (B6)
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APPENDIX B

ANNEX A

Siemens - Model 720

A. General Description

The model 720 digital IC tester is designed to perform functional and
parametric tests on all digital circuit families. The tester utilizes
a programming board to set all parametric values to be tested and a
"known good" device to make all functional comparisons. Each IC device
type requires its own individual programming board. Stimulus for
functional testing is provided by a "grey code" converter.

Software test programs are not required for this tester.

B. Analysis

The model 720 digital tester is designed as a device (out-of-circuit)
tester and cannot economically be converted to perform in-circuit test
functions.

The "known good" device concept of testing always creates an interesting
problem, how does one determine the "known good" device is actually good
prior to the start of testing? The 720 does not have provisions to make
this assessment.

The next problem encountered in the investigation was the requirement
for a programming board for each type of IC tested. In a maintenance
environment where a large variety of IC types are encountered the user
would have to supply a large number of programming boards. The initial
procurement costs and logictics costs associated with this test philosophy
are very large.

As a result of these findings the model 720 was dropped from further
consideration.

C. Characteristics

A.I. Digital IC Tester
2. Device or out-of-circuit tester
3. No in-circuit test capability

- 40 -(B16)
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B. Interface - Model 721A - 16 pins, Model 724A, 24 pins

C. Power Supplies

D. Signal capability - ECL, HTL, CMDS, bidirectional, Grey code
generator

E. Clocks

F. Type testing - parametric and functional (device compare)

G. Test Time

H. Storage Device - program board and "known good" device

I. Software devel. - N/A

J. Physical Disc

Other

1. No software required

2. Maint/diag.-manual

3. Training available

Comments

1. Each device type requires a program board

2. Functional tests require a "known good device".

3. Functional tests are made by comparing the outputs of the unit
under test with the "known good device".

4. "known good device" cannot be verified on station.

-41 -(B17)
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Biomation - Sitek 2400

A. General Description

The model 2400 Digital IC Tester is a low cost functional tester servicing
TTL, ECL, CMOS (V), NMOS 5V), etc. The unit uses a psuedo-random gray
code generator (4KHZ to 1.3 MHZ) to exercise a functional reference
device and the UUT simultaneously. It then compares the output of each
device to determine proper operation of the UUT.

The tester has over 140 controls on the front panel to program 14, 16,
or 24 pin ICs. Each IC type tested requires an interface adapter con-
taining interface wiring, test loads, and two IC test sockets for the
'functional reference device' and the UUT.

Test parameters are determined directly from the IC manufacturers data
sheet or from a program library previously prepared by Biomation and
supplied with the tester.

B. Analysis

The model 2400 requires considerable manual set-up time, two interface
devices, and a "known good" reference device. The front panel controls
require the operator to assign supply voltage, ground, clock, input,or
output functions to each pin of the IC. He must also set the IC family
type under test, tester operating mode, type of test and propagation
delay time. To interface the UUT with the tester at least one general
purpose device board is required for each 14, 16, and 24 pin package and
load board. The load board must be changed to satisfy the load require-
ments of each device under test.

This tester requires considerable manual set-up, which increases the
overall test time and allows human error to not only affect the test
results but may also damage the UJT and reference device.

The Tester is capable of device or out-of-circuit testing only and
contains no provision, nor can it be modified, to perform in-circuit
test functions.

The unit does not provide a method of insuring the "known good" device
is free of faults.

For the reasons stated above this unit was found to be unacceptable for
this program and, therefore, was dropped from further consideration.
(This is not to be construed to mean it does not have a useful place
in other applications).

4.
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C. Characteristics

A.l. Digital IC tester
2. Out-of-circuit functional test capability
3. Cannot be adopted to in-circuit testing

B. Up to 24 pins using standard IC adapters

C. Power Supplies - 0 to +5.25V @ 300 MA,
Power Requirement - 115V @ 1.5A

D. Signal Capability - 5KHZ to 1.3 MHZ, combinational, sequential
and preset

E. Clock - Internal @ 5KHZ to 1.3MHZ

F. Type Testing - pattern comparison with known good IC

G. Test time - 15 MSEC

H. Storage device - Test tables or manuals show tester front panel
control settings

I. Software - update capability - N/A

J. Physical Description 17" x 17" x 6"

Software

1. N/A

Comments

This unit is primative in concept using manual setup of stimulus/response
requirements of each IC pin and comparison check of IC under test with a
"known good" unit. Manual intervention allows for man made errors each
time a new IC type is tested and "known good" chip cannot be verified.
But it is a very inexpensive way to test ICs. It is more suited to
incoming inspection than as a maintenance tool. The tester is a "device
tester" only and as such cannot perform in-circuit test functions.

-4 3- (B19)
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Biomation - Model 3200A

A. General Description

The model 3200A digital IC tester automatically performed parametric
and functional tests on most IC logic families in less that 150 msec
per chip. All test parameters are set-up on a hardware 'program board'
using 1% resistors. The program board also includes a functional
reference device (known good IC) to generate output patterns for
comparison with the out-put of the unit under test (UUT).

The tester performs 96 parametric tests in approximately 40 msec and
up to 44,000 functional tests in approximately 110 msec at the highest
clock frequency.

Functional Test -

A pseudo-random code is applied simultaneously to the functional
reference device and the UUT; then their outputs are compared for
similar logic levels.

Program Board -

A program board can be developed for each IC type to be tested or a
universal board containing over 30 switches and a load board can be
used for a variety of IC types. The latter requires operator adjustments
whenever a different IC type is to be tested, thus adding the probability
of operator error and faulty test results.

B. Analysis

The model 3200A provides parametric and functional testing of digital
ICs by using dedicated programming boards. The board uses one percent
resistors to set the value of each parameter tested and also contains
a "known good" reference and functional test load resistors. One board
may be used to test a number of IC types providing the test parameters,
interface wiring, and load requirements do not change. The manufacturer
can also provide a universal programming board containing over eighty
switches and provision to connect an external load/reference test device
board.

The dedicated programming board reduces the manual set up procedure and
minimizes test documentation but can only be used for a very limited
variety of devices. Therefore, the initial cost of a large variety of
programming boards and the life-cycle logistic costs become prohibitive.

This unit does not have, nor can it be modified to perform, in-circuit
test functions.

I
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This model 3200A was found to be undesireable for the reasons stated
above and, therefore, dropped from further consideration.

C. Characteristics

A.l. Digital IC tester
2. Out-of-circuit functional and parametric test capability
3. Cannot be adapted to in-circuit test

B. Up to 34 pin ICs using standard IC adapters

C. Power supplies - 0 to +20VDC, programmable with 1% resistors

D. Signal Capability - 20 to 400KHZ

E. Clock - internal 20 to 400KHZ

F. Type Testing - pattern comparison with a "known good" device for
functional test, voltage comparison for parametric test

G. Test time - Para. 40ms, func. 110 ms

H. Storage Device - P/C board containing 1% resistors

I. Software Update - N/A

J. Physical Description - 17" x 17" x 6"

Software

1. N/A

Comments

1. This unit gives a more thorough test of ICs checking parametric
limits as well as functional operation.

2. Each IC type requires an ID or program board where parameters
are set using 1% resistors.

3. Functional Test requires a "known good" IC for comparison to
suspect IC or IC under test.

4. Device is better suited to incoming inspection or production use
than for maintenance.

5. Operator has less control and therefore integrity of test is much
higher.

6. Basic cost of the unit within the Navy's ceiling price, but program
boards escalate the life cycle cost rapidly, particularly when a
large variety of devices are to be tested.

4
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Testline - Model 2050 (AFIT)

A. General Description

The model 2050 is designed to test digital IC devices in both in-circuit
and out-of-circuit configurations. Testline has patented a process by
which they can independently test an IC while it is installed on an SRA,
connected to other ICs, without regard to the logic states of any IC
interfacing with the IC under test. It i the only true in-circuit IC
tester on the market today.

Test software programs are developed on-station and stored on floppy
disks.

Testline has over 500 standard IC test programs available for purchase.
These programs are developed directly from the manufacturers truth
tables and provide test logic for out-of-circuit testing, but they do
not take into consideration special circuit configurations encountered
in in-circuit testing which affect the truth table. For the latter,
the user must modify the standard software to meet his particular test
need. Software modification requirements are well within the capability
of Navy maintenance technicians and can be accomplished on-line.

AFIT uses standard IC clips for in-circuit testing.

B. Analysis

The Testline 2050 (AFIT) is the only digital IC tester found during
this study which is specifically designed to test ICs in both in-circuit
and out-of-circuit configurations. AFIT operates on a pulsed power
concept that treats IC in-circuit configurations as if they were in an
out-of-circuit configuration. This significantly reduces the test
hardware requirement and lowers software costs to a small percentage
that required with other IC test systems.

The Naval Air Test Center (NATC) at Patuxent River evaluated AFIT for
three months in 1976 and found the following:

1. Out-of-circuit Fault Detection
Over 92% of the faults inserted were detected. The 8% undetected
were traced to faulty truth tables supplied by the IC manufact-
urer, when the truth tables were corrected AFIT detected these
faults.

2. In-circuit Fault Detection
AFIT successfully detected all faults inserted on "known good"
boards and located faults on known bad boards. Faults included
bad ICs, solder shorts, and incorrect wiring.

-46- (B22)
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3. The following defects and/or limitations were discovered.

a. IC test clip had to be modified to accommodate high
density boards.

b. IC test clip would not penetrate conformal coating on
P/C board.

c. A mechanical means (scraping and/or grinding) had to be
employed to remove conformal coating before testing could
start. Due to the nature of conformal coating it was
difficult to determine when the coating had been completely
removed. This resulted in false fault indications and
required further cleaning of the PC board.

d. Standard IC truth tables must be analyzed for in-circuit
wiring configuration to insure truth table validity.
Where circuit wiring invalidates the standard input/output
code the truth table must be modified and the test software
modified (modified programs can be stored on floppy disk
for future use).

e. AFIT will only test 5 volt logic.

f. Disk drive heads are not readily accessible for maintenance.

Testline was visited to determine whether the difficiencies noted in
NATC's report had been corrected or if future corrective action was
planned. The following response was received:

1. Disk head driver had been reoriented to make them more acces-
sible.

2. IC clips would not be changed to solve the conformal coating
penetration problem.

3. Suggested the Navy use the same technique to remove conformal
coating as used by the FAA.

4. Power supply levels may be changed in the future to accommodate
other logic families.

5. Program modification for in-circuit testing was not considered
that difficult and should be handled on site by maintenance
technicians.

As a result of these findings, AFIT with the Zero Blast-N-Peen unit
was selected for evaluation.
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C. Characteristics

A.l. IC Device tester
2. Device or out-of-circuit tester
3. In-circuit IC tester using patented pulse techniques

B. Interface - 14/16 pin and 24 and 32 pin adapters/clips

C. Power Supply - 5V @ 7 amps, 200 ps pulsed power, Vcc limit 1.2 A
max (50 - 60 IC chips)
Power Requirement - 115 V

D. Signal Capability - 5 volt logic

E. Clock - 37Khz, internal

F. Type Testing - Static pattern compare and transition detection

G. Test Speed - 600 psec/IC

H. Storage Device - Dual floppy disk

I. Software Development - on-line

J. Physical Description - 21" x 24" x 25" @ 134 pounds.

Other

1. Software developed on-line

2. Over 500 IC test programs available

3. Maint/Diag - Self test programs available

4. Training - Available

Comments

1. The Testline series of testers are the only IC testers available
for in-circuit testing. They use a special pulsed power process
which is patented by Testline.

2. The standard IC library available from Testline is comprised of
test programs on devices used in out-of-circuit test configurations
using the standard IC truth table. In many cases, each program has
to be modified to accommodated circuit configuration such as NAND
gates used as latches, inverters, etc., when used in in-circuit
test configurations.

1.
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3. Can be used on TTL, DTL, CMOS(SV), low power Schottky ECL, etc.

4. ICs used in serial configurations must test a minimum of two ICs
to determine the faulty IC. (IC output may be held to a zero
level by the input of the next IC, there the following IC must
be tested to insure its input is not faulty.)

5. IC truth table used to generate test programs for out-of-circuit
testing while test programs generated for in-circuit testing must
use the SRA logic diagram in addition to the standard truth table.

6. AFIT will test SSI and some MSI, but effective LSI testing is
doubtful because of the short duration of the pulse. (even though
it is advertized otherwise).

4
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Teradyne - Model 133D

A. General Description

The model 133D was designed to support incoming inspection but does
have the capability of testing digital IC devices in a maintenance environ-
ment.

Like many bench top Lesters, the Model 133D requires a programming card
and a reference (known good) device to perform its test functions.

This device cannot be used to test ICs while installed on a board.

B. Analysis

The model 133D has many of the test aspects desired for a facility
processing a large number, but limited variety, for IC devices. In the
maintenance world just the opposite is encountered, a limited quantity
of a large variety. The cost of logistics associated with the numerous
programming cards and "known good" devices and its lack of in-circuit
test capability makes this unit undesirable for NAECs intended use
and, therefore, was dropped from further consideration.

C. Characteristics

A.l. Digital Integrated Circuit Tester
2. Device or out-of-circuit tester
3. No in-circuit test capability

B. Interface - ZIF connector for 14, 16 & 24 pin DIPs

C. Power Supplies - 2.0 - 8.0 Vdc @ 0-250 MA

D. Signal Capability - TTL, DTL, HTL, HNIL, CMOS, and low power Schottky

E. Clocks -

F. Type testing - parametric and functional via known good device
comparitor

G. Test Speed - 25 msec

H. Storage Device - None

I. Software Development - None

J. Physical Description - Bench Top
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Other

I. Software - None

2. Maint/Diag. - Manual

3. Reliability - Extremely good

4. Training - Available

Comments

I. Each device tested requires a programming board.

2. Each family of devices requires a second programming board.

3. Device is easy to use.

4. Cost of programming boards and associated logistics is expensive

for large variety of devices.

5. No method of verifying "known good" device.

6. Good production or incoming inspection tool.

7. Unit has no adjustments and requires no calibration.

I.

-51 -(827)



NAEC-MISC-92-0380

Teradyne - Model J401

A. General Description

The model J401 IC test system will test TTL logic devices only. All
programs are developed on-line through the use of a comprehensive key
board containing 84 controls. The system was developed to test IC
devices.

B. Analysis

The model J401 test TTL logic devices does not have an in-circuit test
capability. The unit is far advanced over many IC logic testers but
so is its price. For these reasons, the model J401 was dropped from
further consideration.

C. Characteristics

A.l. Integrated Circuit Tester
2. No in-circuit test capability
3. Device or out-of-circuit tester

B. Interface -

C. Power Supplies -

D. Signal Capability - TTL logic

E. Clock -

F. Type Testing - dc parametric and static pattern comparison

G. Test Speeds

H. Storage Device - mag. tape cartridges

I. Software Development -

J. Physical Description -

Other

1. Software developed on station

2. Maint/Diag. - Available

3. Reliability - 10 year warranty

4. Training available
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Comments

1. Data Logging capability

2. No programming language

3. Programmed directly from IC spec sheet

4. Good for large variety of devices (T2L)

5. Too expensive

6. Single IC family application (T2L Logic)
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Macrodata - MD 104M

A. General Description

The model MD 104M was designed to test LSI including microprocessors.
Its test capability and cost are much greater than required from the
NAEC IC tester requirement.

B. Characteristics

A.l. Memory tester
2. Device tester

B. Interface - up to 10 test heads

C. Power Supplies

D. Signal Capability - memories, microprocessors, LSF, random logic

E. Clocks - 10 MHZ

F. Type testing - parametric and static, pattern comparison

F. Test Speed

H. Storage Device - paper tape, cartridge

I. Software Development - off-line

J. Physical Disc - 70 x 48 x 50, 1500 pounds (console)
- 30 x 72 x 30, 200 pounds (table)

Other

1. Software generated off-line

Comments

1. High speed unit making both parametric and functional test.

2. Too expensive.

3. Test capability far exceeds the requirements of this program.
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Macrodate - MD-154

A. General Description

The model MD-154 was designed to test MOS/bipolar LSI devices at
input/output speeds of up to 10 MHZ.

This unit has greater test capability than required for the NAEC IC
tester requirement. It is also very expensive.

Too comprehensive for NAEC application.

ti.
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Hewlett Packard - HP 5045A

A. General Description

The model HP 5045A is a bench top IC device tester designed to perform
functional and parametric on a large variety of digital integrated
circuits. It is one of the few IC testers containing a programmable
interface capability and therefore, requires fewer and less complex
interconnecting devices.

The tester contains a built-in thermal printer to permanently record
all test values or just failure data or no data at the operators option.

Test software programs are developed by HP and supplied to the user in
the form of magnetic strips approximately 12" long and 2 " wide.

B. Analysis

The model HP 5045A is designed for device testing only and cannot be
modified to perform in-circuit test functions. This tester has two
big advantages over most of the other IC testers.

1. It has a programmable interface.

2. It has on-line print out of failure parameters.

Software for the HP 5045A must be developed off-line at the HP software
facility. This increases the maintenance facilities off-site liability
and seriously delays testing of new devices and those requiring only
minor software modifications. This was considered a major difficiency
and therefore, not a satisfactory solution to the Navy's IC requirement.

C. Characteristics

A.l. Digital IC tester

2. No in-circuit test capability
3. Device or out-of-circuit test capability only.

B. Interface - 10 pins std., 24 pins optional

C. Power Supplies - + 7.5V @ +200 MA
Power Requirements 115 V @ 2.2A I

D. Signal Capability - ECL, CMPS, TTL, DTL, HTL, RTL, ROMs PROMs,
& static RA4s; bidirectional universal pins.

E. Clocks

F. Type testing - parametric & static pattern compare
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G. Test time-

H. Storage Device - magnetic strip

I. Software Development - Factory

J. Physical Description - 7.5 x 17 x 23 @ 86 pounds

Other

1. Software generated at HP software facility

2. Reliability -

3. Maint/Diag. - Program available

4. Training - Available

5. On-line magnetic strip duplicating capability

Comment

1. Hardware moderately priced.

2. Software could become expensive if unique programs are required.

3. Good approach to device testing.

5
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Teradyne - Model J 149

A. General Description

The model J 149 is a linear device tester designed to test operational
amplifiers and voltage regulators. The unit will perform up to 24 tests
on a single device.

The device requires two programming boards, a family board and a device
board to test a linear IC and a ROM module containing the necessary test
software.

Software is developed at the factory.

B. Analysis

The model J 149 will not test linear ICs while connected in a circuit;
it is a device tester only. Also, this unit requires two interface
devices, one for each family of ICs and another for each IC type. At a
maintenance facility where a large variety of ICs are supported the cost
and logistics problems associated with interface devices become prohibi-
tive. Therefore, this tester was dropped from further consideration.

C. Characteristics

A.l. Linear IC tester
2. Device or out-of-circuit tester

B. Interface - DIPs, flat pack (up to 24 pins)

C. Power Supplies 0 - 5Vdc

D. Signal Capability - operational amps and voltage regulators

E. Clocks - N/A

F. Type testing - parametric

G. Test speed - 1.0 sec.

H. Storage Device - ROM, RAM

I. Software Development - factory

J. Physical Disc - Bench type

Other

1. ROaS are programmed at the factory.

-58- (B34)
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Comments

1. Provides 24 tests per device.

2. Temporary program modification can be accomplished on-line
via keyboard.

3. Family of components requires program board (P/C) plus an
individual device board, plus a ROM module.

4. Tester is more useable for small variety of test units.

5. Program boards and ROM module increase cost and logistic problems.

6. User is dependent on factory for ROM programs (no on-line program-
ming capability).

5
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Siemens - Model 735

A. General Description

The model 735 linear IC tester was designed to perform up to 14 tests
on a variety of linear IC devices. The test parameters, sequences,
etc. are determined by a device module and a performance (program)
board. The latter sets up standard tests for device types (e.g. vol-
tage regulator) while the former provides interface wiring and test
parameters.

Software programs are not required.

B. Analysis

The model 735 is designed to test linear IC devices out-of-circuit
and cannot be u~ed for in-circuit testing. The tester requires two
interface boards to test device module sets,device test parameters
and wiring configuration while the performance board sets general
requirements for a families of IC devices.

Each IC test device type tested requires a device module and each
family requires a performance board. In a maintenance environment
where a large variety of IC types are tested each day the number of
interface devices required to support this test philosophy becomes
prohibitive. Therefore, this tester was dropped from any further
consideration.

C. Characteristics

A.l. Linear circuit tester
2. Device or out-of-circuit tester
3. No in-circuit test capability

B. Interface - determined by programming or performance board

C. Power Supplies -

D. Signal capability - DC and low freq. AC operational amplifiers,
regulators, sense amplifiers, diff. amps, comparitors, custom
linear circuits. ".

E. Clocks - N/A

F. Type testing - parametric

G. Test Time -

H. Storage Device - program board

-60- (B36)

43...



NAEC-MISC-92-0380

I. Software development - N/A

J. Physical Description - Bench Top

Other

1. All programming accomplished on hardware - performance board

2. Reliability -

3. Maint/Diag - Manual

4. Training - Available

5. Test results can be recorded on standard peripheral devices.

Comments

1. All test values, switching, pin configurations, etc. are provided
on performance boards via hardware implementation.

2. Tester automatically sequences tests, digitizes test results, and
makes GO-NO/GO decision.

6i
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Biomation - Model 1440

A. General Description

The model 1440 is a device tester which automatically tests fourteen
parameters on eleven different types of linear ICs. Test conditions
for each IC are determined or programmed on a programming board where
parameter values are set up using 1% or 0.05% resistors. All test
sequences may be manually or automatically initiated with parameter
values displayed for each test. The basic programming board (P/C) is
purchased from Biomation with or without programming components or may
be prepared by the user.

B. Analysis

This unit requires a program board to set-up all parameters to be tested
and provide the necessary interface connections. Each linear IC family
requires a separate program board. It does not have an in-circuit test
capability.

C. Characteristics

A.l. Linear IC tester
2. Out-of curcuit tester
3. Cannot be used for in-circuit testing

B. Interface - Six to sixteen pins

C. Power Supplies - + 5OVDC @ 0 - 50 ma

D. Signal Capability - Analog - slow rate

E. Clock - N/A

F. Type Testing - Parametric

G. Test Time - 1.8 sec

H. Storage Device - Program board

I. Software update capability - N/A

J. Physical Description 17" x 17" x 8"

Comments

1. Tester has automatic test capability through the programmer board
or manually through the manual programmer option.
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2. Basic unit cost is within desired price range.

3. Programmer boards cause price to increase rapidly if a large
variety of ICs are to be tested.

4. The absence of an in-circuit test capability and high life-cycle
cost projections resulted in this tester being eliminated from
any further consideration.

6
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General Radio - Gen Rad 1730

A. General Description

The model 1730 is a linear circuit tester designed to test a variety
of common linear ICs; operational amplifiers, comparitors, voltage
followers, voltage regulators, etc. It can perform up to 18 tests
on each linear circuit in less than 2 seconds.

An adapter board is required for each IC type to provide special
circuitry and interface connections.

Programming is accomplished on the "programming board" containing
40 controls which must be set for each IC type.

All programs are run automatically with front panel readouts of all
measurements available in the single step mode.

B. Analysis

The model 1730 provides rapid, precise testing of a large variety of
linear IC devices. The unique hardware program board requirements
have been minimized by using 40 controls to set up standard test conditions,
unique test conditions are provided by an adapter board. Each IC type
requires a unique adapter board. Where a large variety of IC's are tested
(as at AMID's) the initial cost and logistics cost would be large.

The model 1730 does not have an in-circuit test capability. As a result
of these preliminary findings the model 1730 was dropped from any further

consideration in the IC tester study.

C. Characteristics

A.l. Linear circuit tester
2. Out-of-circuit or device tester
3. No in-circuit test capability

B. Interface -

C. Power supplies -

Power Requirements - 115V@100 watts

D. Signal Capability - 17 individual analog tests

E. Clocks -

F. Type Testing - Analog

-64- (B40)
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G. Test Time - 2.0 seconds

H. Storage Device - Mechanical prog. board

I. Software Device - N/A

J. Physical Description - 20' x 8' x 25', @55 pounds

Other

1. Software - N/A

2. Reliability -

3. Maint. - Manual

4. Training - Available

Comments

1. Linear units dropped from evaluation

I
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Siemens - Model IT-200

A. General Description

The Model IT-200 digital/linear IC device tester is designed to perform
functional and parametric tests.

Test software programs are developed off-line on a TTY (teletype) or at
the factory and stored on PROMs.

B. Analysis

The Model IT-200 is a device tester designed to test digital and linear
IC chips. This unit offers a great deal of versatility over most IC
testers and does not require hardware program or device interface
modules. The system will not test IC's mounted on circuit boards
Software is developed directly from the IC manufacturers specification
sheet.

The cost of the unit exceeds the ceiling set by NAEC. As a result of
the testers price and since it is not able to test ICs in an in-circuit
configuration, the unit was dropped from further consideration. (This
is not to be construed to mean it could not be a cost effective approach
to other test requirements.)

C. Characteristics

A.l. General purpose integrated circuit tester digital and analog
2. Device or out-of-circuit tester
3. No in-circuit test capability

B. Interface - 48 pins

C. Power Supplies 3 ea. +30.48 @ 20 - 500 Ma
Power Requirements - 115V, 10, 2.OA

D. Signal capability - bipolar, TTL, CMOS NMOS, PMOS, ECL, etc.

E. Clocks -

F. Type testing - parametric & static, pattern compare, test rate
OOKHZ parametric and functional

G. Test Time -

H. Storage device - PROM (plug-in) or paper tape

I. Software Development - paper tape, 5 - 8 tape teleprinter or paper
tape unit; PROM - off-line (factory)
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J. Physical Description 20" x 18" x 22", @ 90 lbs.

Other

1. Software-paper tape programs (teleprinter) or PROMs (factory
developed programs)

2. Reliability -

3. Maint/Diagnostic self test - available

4. Training - Available

5. Paper tape duplicating available

6. ROMs and RAMs testable when IT-200 is utilized with 901 tester.
Test speeds up to 10MHZ maybe realized. Also test memory boards.

Coments

1. Good end to end tester

2. Off-line program development creates a problem

3. Tester is a moderate speed tester.

4. Both 200 and 901 configuration's require interface assemblies.

5. Analog test capability appears to be limited when compared to
other testers.

I
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Micro Systems - Model 500 Series

A. General Description

The Model 500 series tester is a bench top digital module tester
using pseudo-random pattern generation and programmed stimuli/response
test techniques. Even though pseudo-random pattern generation is used,
the tester does not use a known good board for testing. Responses to
the pseudo-random input are recorded for the module output and each
mode on the module. Internal mode data is recoded on a schematic or
listing and used during trouble shooting or fault location. An ATG

software program, FLASH (Fault Location and Simulation Hybrid), is
used to generate test patterns for stimulus and response where neces-
sary. These features require a special software generation sub-system.
Test software may be recorded on paper tape, magnetic tape cassette ,
disk, etc.

B. Analysis

Micro 500 Series is capable of testing ICs in both in-circuit and
out-of-circuit configurations but was dropped from consideration
because of off line test software development requirement.

C. Characteristics

A.l. Basically a module tester
2. Can be used to check ICs out-of-circuit.
3. In-circuit test capability available through module interface

(stimulus), IC checked using multiple pin IC probe or single
pin probe

B. Tester Interface - 223 edge connector pins; status display for
all 223 pins

C. Supplies - 5V @ 6 amps

D. Signal Capability -

E. Clock - internal, external, sync, range

F. Type testing - static and pattern compare, dynamic transition
count

G. Test Speed -

H. Storage Device - 1. Model 510 - PROM
2. Model 520 - Mag. tape cassette
3. Model 530 - punch tape
4. Model 540 - data link
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I. No software update capability

J. Physical Description - 9" x 23" x 16" (portable unit)

Other

1. Test software - over 400 ICs

2. Software developed software station, via data link, or at MICRO

3. Maintenance -

4. Reliability -

5. Training -available

' ii
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Computer Automation - Capable 4050

A. General Description

The Model 4050 is a computer controlled automatic logic curcuit
tester designed to test and diagnose small to medium complexity
(under 100 ICs) digital modules (TTL logic). Diagnostics are
performed by using an IC clip and/or a probe.

Test programs can be developed on-line with the aid of a Model 4800,

Logic Simulator System.

B. Analysis

The Model 4050 is capable of testing IC in both in-circuit and out-
of-circuit configurations. However, this unit is a tester only and
cannot be used to develop test software, nor can test software be
modified for editing on this system.

As a result of the test software development deficiency this unit

was dropped from the evaluation program.

C. Characteristics

A.l. Module tester, digital
2. Can be used to test ICs out-of-circuit
3. Can be used to test ICs in-circuit

B. Tester interface - 383 pins (expandable to 767)

C. Supplies - +18V, Power Requirements-ll5VAC,6OHZ, 30A

D. Signal Capability - TTL logic

E. Clock - internal @ 500 KHZ max.

F. Type testing - static, pattern comparison

G. Test Speed -

H. Storage Device - Floppy disk

I. No Software update capability

J. Physical Description - 36" x 26" x 35"
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Other

1. Software generated off-line or with Model 4800

2. Maint/diagnostic programs available

3. Reliability - one year on site warranty

4. Training - available

Comments

1. Unit basically designed for module test but easily adapted to
IC test in and out-of-circuit test functions over a broad range
of IC types.

2. All stimulus and output response patterns contained on disk.

3. Minimum operator intervention - IC clip and guided probe.

4. System cost - Exceeded ceiling price.

5. In-circuit test accomplished by manipulating IC inputs at UUT
interface and monitoring IC outputs at IC interface.

I
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Computer Automation - Capable 4150

A. General Description

The Model 4150 is a computer controlled test and programming system
designed to test, diagnose and develop software test programs for
digital modules (TTL or CMOS logic) of low or medium complexity.

It utilized a probe and/or an IC clip to perform diagnostics down

to the IC level.

B. Analysis

The Model 4150 can be used to develop test programs and ICs in both
in-circuit and out-of-circuit configurations. It can be configured
to test either TTL logic or CMOS Logic

The tester cost exceeds the ceiling for the application under consid-

eration and was, therefore, dropped from further consideration.

C. Characteristics

AI. Digital module tester
2. In-circuit IC tester
3. Out-of-circuit IC tester

B. Tester Interface 383 pins, expandable to 767

C. Power Supplies - depends on logic type

D. Signal capability - TTL or CMOS

E. Clock - 500KHZ

F. Type testing - static, pattern comparison

G. Test Speed -

H. Storage Device - floppy disk

I. Software update-on station

J. Physical Description 39" x 26" x 35" (cabinet) 31" x 26" x 34"
(desk)

I,
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Other

1. Generated on station

2. Maint/diagnostics available

3. Reliability - one year on-site warranty

4. Training - available

Comments

1. Unit basically designed for module testing but has inherent
IC test capability (in-circuit and out-of-circuit.)

2. All stimulus and response patterns generated on-line and stored
on floppy disk.

3. Minimum operator intervention to attach IC clip and/or guided
probe.

4. Cost of system with automatic test generator is over ceiling price

5. Limited analog capability can be added to the system.

6. In-circuit test capability provided by setting IC input logic
via module interface and monitoring IC response at the IC
interface via IC clip,.

4.
i
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Computer Automation - Capable 4250

A. General Description

The model 4250 has basically the same test and software program
development capabilities as the model 4150 except it can also test
TTL, RTL, ECL, and CMOS logic.

B. Analysis

The model 4250 can test ICs in both in-circuit and out-of-circuit
configurations and will test all logic families in the 0 to 18 volt
range.

The system has more capability than the 4100 series but its unit cost
exceeds the extablished program ceiling and, therefore, was dropped
from further consideration.

C. Characteristics

A.l. Digital module tester
2. In-circuit IC tester
3. Out-of-circuit IC tester

B. Tester Interface - TTL, 64-384 pins, ALL 32-192 pins or a com-
bination thereof.

C. Power supplies - +18V

D. Signal capability - ECL, CMOS, TTL, RTL, etc.

E. Clock - 500 KHZ

F. Type testing - static, pattern comparison

G. Test Speed -

H. Storage Device - 2 floppy disks and 5M BYTE moving head disk.

I. Software Development and update-on station

J. Physical Description - 39" x 56" x 34" (cabinet) 31" x 65"
x 37" (desk)

Other

1. Software generated on station

2. Maint/diagnostic available

3. Reliability - one year on site warranty

4. Training - available
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Comments

1. Unit basically designed for module testing but has interent
IC in-circuit/out-of-circuit test capability.

2. All stimulus/response patterns generated on-line and stored on
floppy disk.

3. Has floppy disk duplicating capability.

4. Cost exceeds program ceiling.

5. Limited analog capability.

6. In-circuit IC test capability provided by setting IC input logic
via module interface and monitoring IC response at IC interface.

7. May be programmed for two different logic families simultaneously.

I

Ii
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Computer Automation - Model 4350

A. General Description

The model 4350 is basically the mcdel 4150 except for the addition

of bidirectional logic lines. It will test TTL or CMOS logic.

B. Analysis

The model 4350 can test TTL or CMOS ICs in both in-circuit and
out-of-circuit configurations but its cost exceeds the established
program ceiling and was therefore, dropped from the evaluation program.

C. Characteristics

A.l. Digital Module Tester
2. In-circuit test capability
3. Out-of-circuit test capability

B. Tester interface - bidirectional

TTL - 767 pins, max.
CMOS - 384 pins, max.

C. Power Supplies - 18 volts programmable

D. Signal capability - CMOS, TTL, bidirectional

E. Clock - 500 KRZ

F. Type Testing - static, pattern comparison

G. Test Speed -

H. Storage device - two floppy disks and 5M BYTE moving head disk

I. Software development and update on station

J. Physical Description - 39" x 26" x 34" (cabinet)

31" x 65" x 37" (desk)

Other

i. Software generated on station
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2. Maint/diagnostic available

3. Reliability - one year on-site warranty

4. Training - available

Comments

i. System basically designed for module testing but has inherent
IC list capability for both in-circuit and out-of-circuit
IC testing.

2. Has bidirectional test capability.

3. All stimulus/response patterns generated on line and stored on
floppy disk or moving head disk.

4. Cost - exceeds program ceiling

5. Has option for limited analog capability.

6. In-circuit IC test capability provided by setting IC input logic
via module interface and monitoring IC response at IC interface.

7. Has floppy disk duplicating capability.
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Computer Automation - Model 4450

A. General Description

Same as 4350 except it includes ECL, CMOS, TFL, RTL, etc.

B. Analysis

System unit aquisition cost exceeds program ceiling and was there-
fore dropped from further consideration.
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Teradyne - Model L125

A. General Description

The model L125 wa3 designed to detect and diagnose manufacturing
type faults on both analog and digital, printed circuit boards.

The system contains a large variety of analog and digital stimulus/
measurement services.

Test software generation appears to require a much higher skill
level than is available in the Navy.

B. Analysis

The model L125 has more capability than is required for this program
and its cost exceeds the established ceiling. This tester was dropped
from further consideration.

C. Characteristics

A.l. Hybrid Module Tester
2. Suitable for in-circuit IC testing

3. Out of circuit testing

B. Interface -

C. Power Supplies - 0 to +5OVdc, - 0 to 26OVac
Power Requirement - 115V, @ 40A

D. Signal Capability - DTL, TTL, ECL, MOS

E. Clock -

F. Type Testing -

G. Test Speeds -

H. Storage Device -

I. Software Development -

1. Physical Description - 3 bay console

Too large and too expensive
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Data Test Corporation - Model 5800

A. General Description

The model 5800 is designed to test all currently used digital
logic families. All testing and test programs development are
accomplished on-line without the aid of peripheral equipment.

The tester used pseudo-random code, grey code, and fixed pattern
stimulus.

The model 5800 contains a unique UUT connector assembly which can be
rotated as much as 1200 to allow probing of either side of UUT.

B. Analysis

This model 5800 provides a very comprehensive IC logic test capability
but its cost far exceeds this programs ceiling and, therefore, was
deleted from further consideration.

C. Characteristics

A.I. Digital Module Tester
2. tun-circuit test capability
3. Out-of-circuit test capability

B. Tester Interface - 64 to 256 pins

C. Power supplies - 3 variable (programmable) 8 threshold supplies
(prog) (0 - 30 Vdc)

D. Signal Capability - DTL, TTL, ECL, MECL, CTL, HTL, HOS, CHOS, etc.

E. Clock - 400 KHZ

F. Type testing - static, pattern compare and transition count

G. Test speeds - 200 - 400 KHZ

H. Storage Device - floppy disk

I. Software development on-line

J. Physical Description - Test head, 250 pounds, 37" x 23" x 39";
control console 275 pounds, 42" x 48" x 30" I
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Other

1. Developed on-line using symoolic test language

2. Maint/diagnostics - available

3. Reliability

4. Training - available

Comments

1. One of the most complete IC family test capabilities

2. No ATG

3. Good P/C board handling technique

4. Very expensive system

I81 (57)i I
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Fluk - Trendar 3040A

A. General Description

This unit was designed to test micro processors and LSI boards.
Although it has the capability of testing ICs in-circuit or out-
of-circuit configurations, it is much larger than is necessary to
satisfy the NAEC IC Tester requirement. It is also more expensive
than the budget will permit.

It uses "known good" board techniques to develop programs and stores
test data on floppy disks.
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Fluk - Trendar 3010A

A. General Description

The model 3010A is designed to test digital modules using pseudo-
random pulse generation for UUT stimulus and transition counter at
the UUT output and IC interfaces. The latter count is used for
diagnostic fault isolation to the IC interfaces. The latter count
is used for diagnostic fault isolation to the IC level.

Software test programs for the model 3010A are developed by applying
a pseudo-random code to each input of a "known good" UUT and checking
each internal node for proper truth table activity. Once the activity
at each node has been verified the input pattern code for each UUT
input and the number of UUT output transitions are recorded on a
magnetic card which is the size of a standard credit card. (This
program then becomes the end-to-end program for all suspect UUTs.)
Diagnostic fault isolation is developed by running the end-to-end
program and monitoring the transition activity of each internal
node. This information is recorded on the schematic or a from-to
lookup table.

B. Analysis

Using the model 3010Ato satisfy the in-circuit test requirement of
the Navy's IC tester program would not be satisfactory since all
internal (IC) data are in the form of the total number of output
transition counts occuring during the entire end-to-end test sequence
also, the need for a from-to lookup table or schematic defeats the
automatic test requirement and increases test time substantially.

The model 3010A has, therefore, been found to be an unacceptable
candidate for the Navy's IC tester program.

C. Characteristics

A.l. Digital Module Tester
2. In-circuit IC test capability
3. Out-of-circuit maybe accomplished

B. Interface - 128 pins and one probe

C. Power Supplies - 5V @ 5A, 3-15V @ 1.OA, 15V & 100MA
Power Requirements - 115V @ 300 watts

D. Signal Capability - pseudo-random - over 700 patterns.
100 to 4MHZ bits/sec.

E. Clock - 4MHZ (max)
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F. Type Testing - static transition count

G. Test speed - DFI several minutes (manual probing & table
look-up are required to determine acceptable test values)

H. Storage Device - magnetic card (ABA size)

I. Software Development - on-line

J. Physical Description - 14" x 22" x 24" @ 55 pounds

Other

1. Software - on-line development and up-dating

2. The end-to-end program is developed by assigning set pattern
groups to the input pins and determining the total number of
corresponding output transitions.

Comments

1. Diagnostics are manual in nature and only capable of only eval-
uating one node at a time. Once the end-to-end test fails,
manual probing is required to determine which output pins failed
and finally which IC malfunctioned.

2. The DFI methodology is very time consuming and does not allow
detection of propogation time malfunctions.

3. Node transitions must be determined from imperical data derived
from testing a known good board (module) or many hours of engin-
eering time must be spent to determine the number of transitions
occuring at each node during the entire end-to-end test sequence.

4. The UUT is interfaced via a test adapter which will serve a family
of boards sharing a common connector providing the power supply
pins remain the same.
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Fluk - Trendar 3020A

A. General Description

The Model 3020A is basically a comparative tester using pseudo-random
code generation and a result requires a "known good" device to test a
UUT. In addition it also has the transition count capability of the
model 3010A.

Stimulus generator outputs are selected by a magnetic card (standard
ABA credit zard size) and when transition counting is employed the
output transitions are also included on this card.

B. Analysis

The model 3020A requires a "known good" device to perform comparative
test techniques. This technique eliminates the problems of the transi-
tion count tester but adds new problems which cannot be over looked.

1. Requires a "known good" device to perform all testing.

2. No provisions made to insure "known good" device has not failed
since last test.

3. Storage of "known good" devices becomes a problem when a large
variety of UUTs are to be supported.

The model 3020A was found to be unacceptable for the above reasons.

C. Characteristics

A.I. Digital module tester
2. In-circuit test capability
3. Out-of-circuit test maybe accomplished

B. Interface-128 module pins, 16 clip pins, 1 probe

C. Power Supplies - 5 volts

D. Signal Capability - pseudo-random, 700 patterns

E. Clock - 4MHZ max

F. Type Testing - diagnostic, logic compare and/or static transition
count

G. Test Sp-ed D=I (manual node probing) is time consuming
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H. Storage Device - magnetic card (ABA size)

I. Software Development-on-line

J. Physical Description - 46" x 66" x 32" 2,400 pounds

Other

1. Software - on-line development and up-dating

Comments

1. Diagnostics are achieved by comparing the IjT output to a "known
good" SRA via a 16 pin clip or transition count probe.

2. System has a stop-on-failure advantage over 3010A.

3. Additional documentation required to determine fault path.

4. Diagnostics simpler and faster than 3010A.

5. The UUT is interfaced via a test adapter which will serve a
family of boards sharing a common connector, providing the
power supply pins remain the same.

8i
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General Radio - Gen. Rad. 1792A/B

A. General Description

The model 1792 was designed to test digital modules and LSI chips
using several automatic test generator approaches: CAPS (Computer
Aided Programming Software), AFI (Automatic Fault Isolation) com-
puter guided tracking probe and smart probe. The system is capable
of testing most logic families currently found in electronic hardware.

The ATG generates unique stimulus patterns for each UUT and the
corresponding response patterns for an operational module. Diag-
nostics are generated by simulating faults at various circuit nodes
and observing the resulting outputs at the UUT interface (fault
library generation). Test software maybe generated on-line. Pro-
grams can also be generated by manual means.

B. Analysis

The model GR1792A/B will test IC modules and IC devices in both in-
circuit and out-of-circuit configuration. For in-circuit testing
IC input patterns are controlled from the modules normal input
terminals and IC output are monitored with an IC clip at the IC
interface.

This test was found to have more capability than required for the
IC tester program and exceeded the price ceiling. Therefore, the
unit was dropped from further consideration.

C. Characteristics

A.1 Digital Module & LSI Tester
2 In-Circuit IC test capability
3 Out-of-circuit IC test capability

B. Interface - module pins, IC clips, and a probe

C. Power Supplies ± 5V, ±20V, ±40V(programmable)

D. Signal Capability - bi-directional 0-12V, 0-28V remotely
controlable.

E. Clock -

F. Type Testing - static, pattern comparison

'I..
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G. Test Speed -

H. Storage Device - paper tape, single disk, dual disk

I. Software Development - on-line

J. Physical Disc 109" x 36" x 33" 2,000 pounds

Other
1. CAPS - Automatic test generator

2. O/S - can be changed on-line

3. Training - available

4. Reliability -

5. Main/diag. - Available

Comments

1. Too sophisticated and too expensive for NAEC planned use.

I
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Macrodata - MD-107

A. General Description

The model MD-107 is a memory and digital system analyzer designed
for production and engineering use. It is capable of testing IC
devices, modules, and some electronic systems. The system is a
large comprehensive digital test device using programmable pattern
test techniques. The capabilities of this system far exceed the
IC tester requirements as does its cost, therefore, this system
was deleted from further consideration (this is not to be construed
to mean the MD-107 may not be a satisfactory cost effective solution
to other test requirements).

B. Analysis

Too large and expensive for NAEC application. Software development
off-line with device tester.

I..
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Sanders - AN/USM-392A (V)

A. General Description

The AN/USX-392A(V) is a light weight portable digital module tester
designed to that digital circuit card assemblies. Most diagnostics
are performed through probing circuit nodes.

Software is developed off-line on a software development system.

B. Analysis

The AN/USM-392A(V) was initially considered because it is currently
in Navy inventory and therefore would minimize some logistics problems.
The tester is designed to test digital IC modules and has many of the
features necessary to satisfy the Navy's IC tester requirement. But,
it has one big disadvantage. All software must be developed off-line
on another piece of equipment or at the manufacturers software facility,
Any software modification or change no matter how slight must also be
performed off-line.

This total dependency to off-line support restricts the test and mainte-
nance versatility planned for IC tester sites, therefore, the AN/USM-
392A(V) was deleted from further consideration.

C. Characteristics

A.1. Digital Module Tester
2. In-circuit IC tester
3. Capable of device or out of circuit testing.

B. Interface - 127 bi-directional pins

C. Power supplies - +5VDC
Power Requirement - 115V, 500 watts, 30

D. Signal Capability - TTL logic

E. Clocks - 1!HZ max

F. Test Type - static, pattern comparison

G. Test Time -

H. Storage Device - Magnetic tape cassette

I. Software Development - off-line
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J. Physical Description - 11" x 0" x 25", @ 50 pounds

Other

1, Software developed off-line

2. Reliability -

2. Kaint/diag. -

4. Training - Available

Comments

1. Tester relatively expensive

2. Will only rest TTL logic

3. Requires off-line test program generation

4. Requires special adapter for in-circuit testing

5. Excessive power input requirements

-91- (B67)
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WATKINS JOHNSON - ADATE 1300 Series

A. General Description

The ADATE 1300 series digital assembly test equipment is designed to
test all digital IC families and configurations currently in use in
industry. The tester also has a programmable interface. Unit has
test speeds up to 20MHZ.

Software is developed on-line using a high level english language
(COLT) and stored on floppy disks.

The manufacturer will supply over 1,000 IC programs with the system
at no additional cost.

B. Analysis

The ADATE 1300 digital assembly tester was one of the most compre-
hensive testers considered under this study program. It covers
several test capabilities not available on other systems; propaga-
tion delay measurements, dynamic testing, pulse to pulse level evalu-
ation, programmable interface, etc. ADATE systems are used by several
Navy maintenance sites with a high level of success. Navy maintenance
technicians develop test programs on-site for this unit in addition to
using it as a test vehichle for a variety of digital P/C cards and
digital IC chips.

The manufacturer provides over 1,000 IC software test programs with
each station delivered. The units programmable function allow testing
of all IC families currently in use.

However, within the frame work of this evaluation programs require-
ments, ADATE was dropped from further consideration because its cost
exceeded the ceiling set by NAEC and its capabilities far exceed the
needs of a pure IC tester. (This should not be construed to mean
ADATE could not be a satisfactory cost effective solution to other
test requirements).

C. Characteristics

A.1. Digital module/IC tester
2. In-cir it test capability
3. Device or out-of-circuit test capability

B. Interface - 112 bi-directional pins

C. Power Supplies - ± 28V programmable
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D. Signal Capability- TTL, DTL, ECL, CMOS, NMOS, PHOS, etc.

E. Clock - 20 MfZ max

F. Type testing - dynamic pattern compare - parametric (voltage
only, pulse & DC level)

G. Test time - milleseconds at board level

H. Storage Device - Dual floppy disc

I. Software Development - on-line

J. Physical Description - 23" x 36" x 68", @ 80 pounds

Other

1. On-line software development

2. Reliability -

3. Maint/diag. progs. provided

4. Training-available

5. Over 1,000 IC test programs available.

Comments

1. Programmable power supplies and signal levels accommodate a
large variety of IC families.

2. Tester relatively expensive for this application.

3. Presently programmed and used at Navy installations.

!
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Bendix - Model 13A9070 (HERBIE)

A. General Description

The model 13A9070A is a small compact tester designed to test digital
I.C. modules and devices.

Software test programs are developed on a TTY and the programs are
transferred to PROMs using a PRO-LOG Model 900 or can be stored on
an optional magnetic tape cassette.

Software test programs can also be generated on a Bendix developed

CAFIG automatic test generator.

B. Characteristics

A.l. Digital Module Tester

2. In-circuit test capability
3. Device or out-of-circuit test capability

B. Interface - 256 pins

C. Power Supplies - 5V @ 4-5 amps
Power Requirements - 115V @ 750ma

D. Signal Capability - TTL, DTL, CMOS, etc. @ 2KC, tri-level

E. Clock - 2KC

F. Type Testing - static, fault library pattern compare

G. Test Time - iMsec.

H. Storage Device - PROMs, mag tape, cassette

I. Software Development - on-line, programmer, with teletype and
PRO-LOG

J. Physical Description - 19" x 19" x 8", @ 30 pounds

Other

1. PROM resident software, mag. tape cassette option

2. Maint/Diag. - auto to SRA and special programs to the component

3. MTBF - 3000 Hrs.

- 94 - (B70)

........ li-
17



NAEC-HISC-92-0380

Comments

1. Uses the standard IC clips (do not penetrate conformal coating).

2. Will provide needlepoint IC clips to penetrate coating and DVM
to verify contact with IC pins.

3. Power supplies manually adjustable for other logic families.

C. Analysis

The HERBIE IC module tester was originally designed to test IC modules
with a 256 pin interface but the tester also has the ability to test
IC devices alone (out-of-circuit) and while installed on P/C boards
(in-circuit) with the aid of an IC clip. In-circuit testing is
accomplished by manipulating the IC input through the P/C
board interface and monitoring the IC response with an IC clip. Input
test patterns can be generated manually or with the aid of CAFIG or
other suitable automatic test generators.

Bendix was very cooperative in helping solve the conformal coating
problem. They agreed to:

1. Provide an IC clip which used sharp, piercing pins to penetrate
the conformal coating. (They would be similar to the phono tip-
needle points used for many years to solve this problem.)

2. Provide a continuity test of each active IC pin to insure contact
prior to initiation of the in-circuit functional test of an IC.

Bendix was on a very tight development/production schedule but gave
assurance they could and would meet the Navy's test/evaluation
schedule.

The only negative aspect of the HERBIE system was two other devices
were necessary for field use; a TTY and a PRO-LOG programmer. The
TTY is normally found at all Navy maintenance sites and the PROM
programmer is a small, inexpensive ( > $1,800) device. This added
to the cost of HERBIE (under $10,000) is the most cost effective
hardware solution found during the study.

As a result H BIE was chosen as the second tester to be evaluated.

Due to Bendix production problems, this tester was ellminated from
further consideration.

I
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Data Test Corporation - Model 4800

A. General Description

The model 4800 provides test capability for most IC families. Test
program development must be performed off-line.

B. Analysis

The model 4800 does not have an on-line test program development
capability. This is accomplished on another piece of hardware. The
combined costs of these two units exceed the ceiling for this program
and, therefore, the model 4800 was dropped from further consideration.

C. Characteristics

A.l. Digital Module Tester
2. In-circuit test capability available
3. Out-of-circuit test capability

B. Tester interface - up to 256 pins

C. Power Supplies - 5V + 0.25V @ 3A
Power Requirement - 1l5Vac @ 400 watts

D. Signal Capability - DTL, TTL, MOS, CMOS, ECL, Etc.

E. Clock - Internal 2MHZ MAX, Ext. 5MHZ MAX

F. Type Testing - static, pattern comparison and transition counting

G. Test Speed - 2 - 34 seconds

H. Storage Device - PROM, EROM, or magnetic tape cassette

I. Software Development - on separate device.

J. Physical Description - 39 " x 60" x 34", @376 pounds

Other

I. Software generated on 8080 for PROM & EROM, 8010 for cassette

2. Maint/Diagnostics - Available

3. Reliability -

4. Training - Available
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Comments

1. In-circuit testing can be implemented but with some difficulty
since IC clip is not available with system (they use a single
point probe, therefore, the ID would have to be modified to accom-
modate an IC clip.

2. Programs must be generated on separate software development system.

3. System components could be configured in smaller area/or for special
installations.

I

I

I.
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General Radio - Gen. Rad. - 1795

A. General Description

The model 1795 Logic Circuit Test System was primarily designed as a
maintenance tool and used L/TM (Learn/Test Mode) to generate test
programs. A "known good" board is used to develop the end-to-end
test software and all internal nodal data to be used in diagnostics.
CAPS, guided probe, smart probe, etc. are available as options. The
test engineer or programmer must determine the input patterns necessary
to operate each circuit node and insure stuck at "O"s or stuck at "I"s
are propogated to the UUT interface during the test sequence.

B. Analysis

The GR 1795 provides a functional test capability designed for main-
tenance facilities. Software is developed on-line using a "known good"
IC module; once the software package is validated the program is stored
on a diskette and there is no further need for the "known good" module.
The tester can test ICs in in-circuit and out-of-circuit configurations.

The limiting aspects of this system are its size and cost which both
exceed the program ceiling. Therefore, the tester was dropped from
further consideration. (This is not to be construed to mean the tester
would not be a cost effective solution to other test requirements.)

C. Characteristics

A.l. Digital module tester
2. In-circuit test capability
3. Out-of-circuit test capability

B. Interface - Module - 72 pins, expandable to 480 pins;
probe, IC Clip - 16 pins

C. Power Supplies - 5V @1OA, fixed

Power Requirement - 115V @ 40A

D. Signal capability - bi-directional, 1-12V logic levels

E. Clocks -

F. Type Testing - static, pattern comparison 1
G. Test speed-

I
H. Storage device - floppy disk

.1
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I. Software development - "known good" board, on-line; CAPS, off-line

J. Physical Destription - 44" x 36" x 39"

Software

1. Developed on-line using "known good" UUT, with results stored on
floppy disk.

2. Disk/memory overlap for long programs.

3. Training available -

4. Reliability -

5. Maint/diag. - program available.

6. Paper tape available

Comments

1. Known good unit required to develop programs on-line.

2. Probing method can be required to reduce large ambiguity groups.

3. System is expensive.

9
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APPENDIX C

NAEC'S AFIT
EVALUATION PLAN
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NAEC's AFIT EVALUATION PLAN

The TESTLINE AUTOMATIC FAULT ISOLATION TESTER (AFIT) will be evaluated in the
following ways:

A. Program Generation:

(1) Navy personnel will attend a one week training course at
the manufacturer's facility, at which time it is expected that they will
acquire the skills necessary to program the tester and to be able to operate
it. At the completion of this training the technicians will be assigned
numerous SRA's to program to enable the AFIT to demonstrate its ability to
test circuit boards and isolate failed components and also to demonstrate
that the training course was effective in imparting supportive skills to
its students.

(2) A log will be maintained that will record an identification
of the SRA's programmed, along with the number and type of IC's mounted on
it (Fig. Cl). The programming time will also be noted to assist in calcu-
lating Life Cycle Costs relative to testing and repairing SRA's with and
without the utilization of the IC tester. The effectiveness of the Navy

generated programs to correctly identify failed components will also be
evaluated.

B. SEA Tests:

(i) A record will be kept to document the results of all SRA's
tested on the AFIT (Fig. C2). This log will contain test times, identifi-
cation of the failed IC, if determined, results of out-of-circuit testing
of the suspected failed component and results of re-testing the repaired
circuit board on an Automatic Tester (HATS or other) or by replacing it
in its next higher assembly to determine that it is now operating properly.

(2) A record, for comparison purposes, will be kept of the SRA's
that proceed through the repair cycle that are not tested by the AFIT, but
are repaired by convential means (Fig. C3). Test time, repair time, and
wait-time (i.e. time spent waiting for the required spare-parts to be re-
ceived, if not immediately available).

C. Tester Reliability & Maintainability:

A log will be kept of the malfunctions of the AFIT along with
its probable cause and corrective action taken (Fig. C4). The record will
enable NAEC to determine the maintainability problems that may be expected
when using the tester. A ratio of downtime to operational time will be
kept to establish a basis of determining the mean-time between failures of
the equipment under evaluation.

D. Component Spares Testing:

Since the AFIT has the capability to test IC's out-of-circuit, an
effort will be made to test the spare stock of IC's. This will enable a
determination to be made of their percentage of new IC's received from the
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vendor, that are defective and are the cause of both a loss of time and money
whten used to replace faulty components. Although this effort is not directly
related to the main evaluation task, it is felt that the information gathered
during this effort will be extremely valuable in suggesting improvements or
changes in testing procedures (see Fig. C5).

E. Program Analysis:

At the completion of the AIND evaluation a complete analysis will
be prepared for all aspects of the IC tester program. This information
will constitute a segment of a larger NAEC study report to recommend a
method for testing ZC's both in-circuit and out-of-circuit.
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