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FOREWORD

This report documents the continuation of activities and accomplish-
ments in the further development of the XM587E2 and XM724 Electronic

Time (ET) Fuzes. ork was performed by Honeywell Inc., Defense
Systems Division for H Diamond Laboratories (HDL) under con-
tract DAAG39.--77-C-0056. The hardware built under this effort pro-
vided quantities of fuzes for use in Development Test/Operational Test
(DT/OT) It Testing, spare piece parts, dummy fuzes, training models
of the fuzes and display items. This effort also included an investiga-
tion into the feasibility of simplifying the hybrid circuits used in the
fuze electronics. In addition, thia effort included the development of
an electronics assembly with all components mouýted on a single
printed circuit card.
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1. INTRODUCTION

The XM587E2 and XM724 Fuzes are digital electronic time fuzes for

use in ammunition for the 4.2-in. mortar, 105-mn howitzer. 155-mm
howitzer, 175-mm gun, and the 8-in. howitzer. The overall length of
Tethe fuzes is 5.27 inches nominal, and the weight is 1.70 ± 0.4 pounds.
aThe external configuration of the XM57E2 Fuze is shown in Figure .
Xand the external configuration of the XM724 Fuze is shown in Figure 2.

The functional characteristics of the two fuzes differ slightly in that the
XM587E2 Fuze provides electronic time function with point detonation

backup and point detonation only, whereas, the XM724 Fuze provides
electronic time function with a limited point detonation capability. Due
to the differences in functional characteristics, there is a slight dif-
ference in the internal physical configurations of the fuzes.

In the XM587E2 Fuze, there is a point detonation backup firing pin on
the bias spring. In the XM724 Fuze, the firing pin has been removed
from the bias spring.

The only external difference between the XM587E2 and XM724 Fuzes
is in the booster area -- the XM587E2 Fuze has a booster; the XM724
Fuze does not.

The following hardware items were to be built during this program.

315 (approximately) - Design Evaluation Group (DEG) lot
of XM587E2 Fuzes.

666 (approximately) -Lot I XM587E2 Fuzes

9
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Figure 1. External configuration of the XM587E2
ET Fuze.
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Figure 2. External configuration of the XM724
LT Fuze.

!1

-o



934 - Lot 2 XM587E2 Fuzes -

1266 -Lot 2 XM724 Fuzes

24 - Lot 3 XM587E2 Fuzes

35 - Incrt loaded XM587E2 Fuzes

1 - Display board of X'M724 Fuze

10 - XM724 Fuzes sectioned to show the internal structure
of the fuze

70 - XM?24 training nodels of the XM724 Fuze

500 - Sets of fuze piece parts

300 - XM587E2 modifled fuzes with electronics on a single
printed circuit card.

This development effort included an investigation into the feasibility of
simplifying the two hybrid circuits by the use of silicon monolithic cir-
cuit technology. This effort Included the following asMbtasks:

* Complete design of a hybrid oscillator using a
single silicon monolithic circuit chip for all active_ I
elements

* Bullding and testing of 25 models each of the intetrface
circuit and the oscillator

* Building and testing of 200 models of the oscillatox

This effort also included two types of technicaL documentationt the
publication of process description manuals and the technical data
packages of the fuze hybrid Integrated circuits and the modified XMS8E2• ~Fuze."

i The process description manuals included the following:

0 Update of Volume 1: "Electronics and Nose Cone Assembly
Final Fuze Assembly" (Revision B)

* Volume 11: "Rear Fitting" (original)

e Volume I1t A: "XM587E2 Oscillator H~ybrLd Microcircuit"
(original)

i 12



A Volume IU B: "XMJ587E2 Interface Hybrid Micro-
circuit" (original)

The teehnilcal data package included the following:

*One sett of drawings for Oscillator (P/N 117111625)

S One set of drawings for Interace Hybrid (P/N 11711610)

* One set of drawings for modified XM587E2 Fuze with
single printed circuit board electronics

For completeness of this report on the DT/OT-1l P'hase, some sections
of this report utilize information and data furnished by HDL. HI)L also
supplied some items of Government Furnished Materials (GFN?) in
support of the build effort.

13



2. SUMMARY

The following DT lOT-Il models, were detivered during this program:

* 45 Saflng and Arming (S&A) tilre-oe-barmifg test models

* 310 XM57E2 (Di%-) Fuzes

* 700 XM587E2 (Lot 1) Fuzes

* 36 Inert XM••I7EZ Fuzes for sgety tests

* 885 XM587E2 (lot 2) Fuzes

S1247 x.M724 (lot 2) Fuzes

* 2'4 XM Z87E2 (lot 3) Fuzes

*• 285 modified XM587E2 Fuzes with all electronics on a
single printed circuit card.

The follawing training aids were delivered during this program: Y
* Ten cut-away models of the X"M724 Fuze

* One display board of the XMI24 Fuze.

The following documentation was delivere- during this program:

* Thirty-one engineering change proposals

* One set of level 3 drawings on the precision hybrid
oscillator

o One set of level 3 drawings on the interface hybrid
integrated circuit

One set of level 1 drawLngs in the modified XM587

Fuze with all electronics on a single printed circuit card

* Updated issue of "Electronics and Nose Cone Assembly
and Final Fu•e Assembly" manufacturig process
manual (Volume 1)

14
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* New issue of "Rear FittLng" maufacturieg process
manual (Volume 2)

, New issue of "XM58E2 OsciUator Hybrid Micro-
circuit" process manual (Volume III A)

*+• New issue of "XM587E2 Interface Hybrid Micr.o-
circuit" process manual (Volume IU B).

In addition to the final report, the following reports were submitted to

HDL during this program:

* Monthly progress reports

* Lot summary inspection records

* Test and demonstration reports

* Final report on the "Development of Two Monolithic I
Integrated Circuits and a 10 Hz Tab Hybrid Micro-circuit Oscillator" - (HDL-CR-77-0056-1)

* Lot summary Inspection reports

- * First article inspection reports

* Failure analysis reports.

"Since field testing of the DT/OT/II fuzes was not within the scope of
this program effort, only the contractor-conducted environmental
testing It reported here. The following tabulation summarizes the
first article approval testing and the Lot Acceptance Testing (LAT)
performed during the bukld effort.

The S&A Mechanism (P/N 11720300) passed the approval
tet wtoul any problem. Thlo I and lot 2 units passed
the LAT without problem.

The Precision Oscillator (P/N 11711427) passed the first
article approval terts without any problem. The lot 1 and
lot 2 units passed the LAT without problems.

The Interface Hbrid Microcircuit (PN 10990456) passed
the first article apr test except for test su kroup BO(solderability). The lot 2 wnits passed the LAT excpt

for test subgroup C1 (57 millimeter gunfire).

15
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Rear Filttlng (P/N 11720291) passed the first article
iapproval tests except for the positional tolerance of the
power supply pins. Lot 1 rear fittings passed the LAT

4 except for test M117 (waterprootness). Lot 2 rear fittings
passed the LAT without aiy problem.

Electronics 
and ]3o§2 one Ageemblies 

(P/N 1171143,Q -

The DEC lot and lot I failed the LAT subroups A. (475 G
mechanical pulse), A3 (-450C) and B2 (30,000 G shock).
The lot 2 units failed the LAT subgroups Al, A2 (+680C)and B2 (30,000 G shock and 475G mechanical pulse).

XM587E2/XM721 Fuze - The DEgG lot and lot 1 units passed
all environmental tests per contract MOD P20003 except
potting porosity. The lot 2 units passed all environmental
tests per speciflcatlon MIL-F-48700 and MIL,-F-48702.

i 

I

I
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3. DESIGN BASLINL AND DLSIGN CHANGES

DTIOT U FUZES - FOUR INTEGRATED CLRCUIT,
TWO PRINTED CIRCUIT BOARD VERSION
The XM587E2 Fuze desiga baseline for this program was HDL Engineer-
ing Release Record (ERR) No. 587D1000. A copy of this ERR is in-
eluded in this report as Appendix A. For the XM724 Fuze, the design
baseline was HDL ERR No. 724DI000 and a copy of this ERR is in-
cluded in this report as Appendix B. The XM744 Training Fuze design
baseline was HDL ERR No. 744D1000. This ERR is included in this
report as Appendix C.

Figure 3 shows a cut-away view of the XM587E2 ET Fuze. Figure 4
shows a cut-away view of the XM724 ET Fuze. The XM587 Fuze and
the XM724 Fuze have essentially the same construction as shown in
Figures 3 and 4. There are two differences between the fuzes;
1) the XM587 has a booster and booster cup while the XM724 does not
and, 2) the bias spring used in the XM587 has afring pin or tang
while the bias spring used In the XM724 does not.

Major Design Changes

There were no major design changes in either the XM587 or the XM724
DT/OT ii Fuzes built during this program.

Process Improvement Changes /
Documentation Changes

During the build of the DT/OT fuze models, changes were limited to
process improvement and correction type changes only. The follow-
ing tabulation lists the changes incorporated in DT/OT-II fuzes afterthe original baseline documentation release.

Part No. Name Decpipflon of Chanue eC7"o.

10990455 Interface Hybrid Change marking se- 724-.MHR-005
quence on package

11711256 Scaler Correct typoaraphical 724-DAE-017

error

k .17
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Part No. Name Description of Change ECP No.

11711268 XM724 Fuze Correct booster cup 724-MHR-001
thread interface

11711401 Schematic Correct title 724-DAE-016

Tighten resistor 724-DAE-032
tolerances

11711402 Interconnect Change title 724-DAE-016
Diagram

11711406 Diode Correct diode body 724-MHR.022
size

11711408 Nose Cone Add equipment applica- 724-DAE-008
tion note

Add alternate material 724-MHR-021

Correct radius at0 724-MHR-032

11149 Electronics Improve potting flow 724-MHR-018
1 1 Cover a fitment dimensions

11711410 Orientation Cup Improve fitment 724-MIIR..018

dimensions

11711411 Printed Wiring Change material call- 724-DAE..021
Board No. 2 out and correct artwork

Correct ladder ocation 724-DAE-030on artwork

11711412 Printed Wiring Change material call- 724-DAE-021
Board No. 1 out and correct artwork

11711413 Printed Wiring Change orientation of 724-MHR-014
Board Assembly Q2 and Q3
No. 1

11711414 Printed Wiring Add equipment app~ica- 724-DAE-008
Board Assembly tion note

i,. No.2

11711418 Coil Contact Remove requLrement 724-.MIL025
"for reflow of tUn plate

"20
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Part No. Name Description of Change ECP No,

11711434 Transistor Charge lead conftgura- 724-MHR-014
tion from TO-18 to
TO-.92 I

11711,427 Precision Charge lead length and 724-MHR-006
Oscillator marking sequence

Revise and correct 724-DAE-024
notes

Revise and redraw 587-DAE-007

Correct resistor values 724-DAE-037

11711428 Electronics Change printed wiring 724-DAE-016
Assembly board callout

Clarify heat stake and 724-MHR-018
contact trim notes

'11711430 Electronics and Add equipment applica- 724-DAE-008
Nose Cone tian note
Assembly

Charge printed wiing 724-DAE-016board asembl~r cailout

Redraw and correct 724-DAE-028
errors

Add inspection criteria 724-MHR-020
for transformer to
classification of defects

Redefine post pot trim 724-MHR-028
requiremeuts

11711433 XM587 Fuze Add equipment applica- 724-DAE.-008
(Less booster) tion note

Correct 1.6 inch thread 724.-MHR-001
callovt 3

Correct reference to ?24-DAE-016
electronics and nose
cone assembly

21
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Part No. Name Description of Change ECP No.

11711435 XM587 Fuze Add equipment appttca- 724-DAE-008
(Loaded) tion note

Change reference to 724-DAE-019
interconnect diagram -
add weight notation

11711448 Transformer Add specification for 724-MHR-020
permabictty control and
permit draft angle toease potting• operation

11711451 Contact Wire Revise and redraw 587-DAE-005

Add alternate material 724-MHR-024

11711478 Plug Add lead-in chamrfire T24-DAE-025
to aid assembly

11711726 Pinion No. I Change Datum "B" to 724-MHR-009
"A" to correct error

11711727 Gear No. 1 Change MIL-A-5541 to 724-MHR.-018
MIL-C-5541 to correct
error

11720216 Power Supply Add equipment applica- 724-DAE-008

tion note

Lengthen plastic posts 724-DAE-014

Correct Specification 724-DAE-018
references

Eliminate unnecessary 127-RDD-050
references

Revise and redraw 127-DAE-052

Simplify manufacture 127-RDD-057
of battery

11711729 Firing Lead Pre-form firing lead 724--MHR-007
assembly to improve
producibility

I
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Part No. Name Description, .of C hoig e CP No.

11711730 Insulation, Revise dimensions for 724-MWR007

Firing Lead pre-formed firing lead
to improve produciblLtty

11•20206 Booster Cup Revise booster cup '24-M[R-001thread callout to

co~rret error
11120291 Rear Fitting Update data lst to 721-DAE-001

correct dt packta g t

Update parts list to 124-DAF-00'7
correct data package

Update rear fitting 724-MHR-12
specification controL

drawing to be corn-patitie with piece parý
drawings

Add note 10 special 724-DAE-008
inspection equipment to
complete tech data
package

Revise booster cup 724-MR1S,001
thread cal•out to
correct error

11720299 Detonator Revise insulator. con- 724.-URR003S

Contact tact detonator to accept
Insulator the plW detonation to

match proof lot hardware

11720300 S&A Add note 7 to page 23 724-DAE-00B
to correct omission I
Relocate setback pin 724ý.W'rI.023
operation test Wi
accordance with
assembly sequence to

clarify specification

23
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Part No. Name Description of Change

11720300 Increase max OD of 724-MI-R-026

(continued) S& A module to provide
assembly tolerance

Increase allowable time 724-MIHR-027
between removal from
temperature chamber
and tewting to provide
adequate time to place
unit in test fixture

Increase all function 724-MHR-033
setback pin operational
limit from 1100 to
1200 G's to be compat-
ible with piece part
requirements

',11720301 S& A Sub- Revise roll pin heit,,ht 724-MVUR-Oll

assembly requirements to
simplify assembly
and inspection

11720305 Rotor Assembly Change MIL-STD- 724-DAE,-18 . I

10944 to MIL-G-
10944 to correct error !

11720308 Escape Wheel Change MIL-STD-10944 724-DAE-18
and Pinion to MIL-G-10944 to

correct error

11720330 Rotor Gear Clarify rotor gear tooth 724-MHR-008
profile to correct error

"Change MIL-STD.-10944 724-DAE-18
to /UL,-G-10944 to
correct error

11720620 Detonator Block Add plug detonator to 724-MHR-003
Assembly the detonator block

assembly to 'match
proof lot hardware

24
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Part No. Name Description of Change ECP No.

11722622 Sleeve Add note 6-special. 724..DAE-008inspection equipment
to complete the data
package

Revise booster cup 724-MHR-001
thread call out to
correct error
Add optional €onstrue- 724-MHR-017

tion to end of s lot for
firing lead to simplify
manufacture

Redraw to update to 724-DAE-025
proper engI'neering
format

Revise tolerances to 724-MHR-30
simplify manufactur-

11722636 Firing Lead Update dimensions to 724-DAE-013
and Battery agree with use of
Assembly formed lead to simplify

assembly

Revise format to agree 724-DAE-027
with proper engineering
format

Increase firing lead - 724-MHR-031
power supply post
tolerance to provide
assembly tolerance

11726803 Thermoset Revise dimensions for 724-MHR-007
Adhesive preformed firing lead

to improve producibility

Update firing lead 724-MHR-019
assembly to improve
producibiLty

25



Part No. Name Description of Change ECP No.

11726804 Firing Lead Revise dimensions for 724--MHR-007
Assembly preformed firing lead

to Improve producibility

Update Firing Lead 724-MHR-019
Assembly to improve
producibl ity

"As Built" Configuration

As a result of the above listed changes, the "as built" configuration of
the XM587E2 Fuze, the XM724 Fuze and the XM144 Training Fuze
changed from the originally released baseline documentation. The "as
built" configuration of the XM587 and XM724 Fuzes built in the DEC
lot and lot I is shown in tabuLar form in Appendix D and the "as built"
configuration of the XMS87E2 and XiM72d k.uzes built in lot 2 is shown
in tabular form in Appendix E.

The "as built" configuration of the XM744 Training Fuzes built during I
this program is identical to baseline design listed in Appendix C except
the training fuze Nosecones (P/N 1171140.) wcrc revision (K) and train-
ing fuze precision Oscillators (P/N 11711427) were revision (L).

The "as built" configuration of the XM587 (lot 3) Fuzes is identical toI
the configuration o,• the lot 2 Fuzes as defined in Appendix E with the
followitV exceptions:

• "Tantalum Capacitors C1 and C4 (reference 11711401)
were conformaily coated (0.0005 to 0.00? inch thickness)
with uralane 5750 (Furane Company).

* • The C' Bore in the Nose Cone (reference 1171140) was
opened up from 0. 687 + 0. 005 Inch to 0.706 + 0.005 inch.

SA keyway slot 0.062 +•C, 002 inch wide was cut in the
sleeve (reference 11722622) on the basic radial position
of the 0.051 +0.0C2 irich hole. The depth of this slot
was 0. 400 - 0. 010 Inch from the end of datum "A".

, The Etectronics and Nose Cone Assembly (reference
11711130) was keyed to the rear fitting aseembly
(during final assembly) with a stainless steel key.
This key was 0.000 ± 0.0001 inch thick, 0.330 + 0.005
inch long and 0, 170 + 0. 005 inch *ide, s-nd was made
out of type 202 stainless steel.
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DEVELOPMENT OF MODIFIED OR SINGLL

PRINTED CIRCUIT BOARD XM587 FUZEU The modified XM587 Fuse, or single printed circuit board version of the
XM587 Fuse, was developed around the cost-reduced oscillator. inter-
face and counter. These three cost-reduced integrated circuits were

* Iintended to replace the four integrated circuits of the DTIOT II version.

Figure 5 shows a cut-away view of the modified XM587 Fuze with all

electronics mounted on a single printed circuit board.

The differences between the modified XM587 Fuse, single printed cir-
cuit board version, and the DT/OT U XM587 Fuse are all In the
printed wiring board assembly of the electronics and nose cone asses-
bly. A single printed circuit board assembly of the modified fuze
(Reference Figure 5), replaces the two printed circuit boards of the
DTIOT U version (Reference Figure 3). All othar elements of the
electronics and nose cone assembly.remain the same as the DT/OT
II version.

The Oscillator (P/N 11726813) used in the modified fuse is the cost-
reduced tab hybrid microcircuit oscillator developed by Honey~well
during this program (See Section 6 of this report).

rhe Interface Circuit (P/N 11726909) used in the mnodified fuse to the
cost reduced hybrid unit developed by RCA Incorporated and was pro-
vided as GFM to this program.

The Counter (P/N 11711721) unit used In the modified fuze is the unit
developed by NITRON Incorporated and was provided as GFM to this
program.

The printed wiring board assembly for the modified fuse is shown In
Figure 6. This assembly incorporates the following features:

j The outside dimensions of the printed wiring board areSthe same as those of Printed Wiring Board No. 2A

(P/N 11711411) used on the DT/OT II Fuse except that
it does not have the ladder connections.

The printed wiring board mates with the Electronic
Cover (P/N 11711409) and the Setting Ring and Plug
Assembly (P/P1 1171145) as per the DT/OT Ii design.

SeComponents have been located in a manner to facilitate
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4. HARDWARL FABRICATION

The hardware fabrication in this contract involved the following major
areas:I

* Procurement of standard coanmercLal components

* Procurement of piece pasts and electronic components
unique to the XM587/XM724 Fuzes

* Subassemblies

• Final fuze assembly.

PROCUREMENT OF STANDARD COMMERCIAL
COMPONENTS
The nrocurement of the standard oommercial parts for the XM587/

XM714iuzes was routine. None of the commercial parts had an ex-cessively long procurement lead time and no problems were encoun- '

tered.

PROCUREMENT OF PIECE PARTS AND COMPONENTS
"UNIQUE TO THE XM587/XM724 FUZES

All of the piece parts and components which are unique to theýXM587/
XM724 Fuzes can be made usin standard manufacturing techniques.
Only two of the mechanical piece parts and one of the electrical com-
ponents were procurement related problems due to technical difficulties
at the vendors. These parts were the Sleeve (P/N 11722622), the Nose
Cone (P/N 11711408) and the Transformer (P/N 11711448).

Late deliveries of the nose cone and sleeve jeopardized the lot 2 fuze
delivery schedule. Delivery time on the sleeve ran up to 11 months
against an estituated 5 months lead time commitment (by the vendor)
prior to -placement of the purchase order. The delivery time on the
nose cone ran 7 months against a 3 month lead time commitment (by
the vendor) prior to placement of the purchase order.

The cause for the delivery delays was poor process and quality controls
at the vendors which resulted in excessively high scrap rates.
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Minor delvery delays were experienced during procurement of the
Transformer (PIN 11711448). These delays were caused by core damsge
problems encountered during removal of the transformer from the pot-
ting mold. The problems were corrected and the delays experienced
did not impact the fuze delivery schedule.

SUBASSEMBLIES

The major subassemblies of the XMS87/XM724 fuzes are the electronics
and nose cone assembly and the rear fitting assembly (Figure 7).

ELECTRONICS AND NOSE CONE ASSEMBLY -
DT/OT I, 2 PRINTED CIRCUIT BOARD VERSION

The DTIOT U Electronics and Nose Cone Assembly is shown in Figure
8. The major subassembles of the elecktronics and nose cone
assembly are the Printed Wiring Board Assemblies (P/N 11711413 and
P/N 11711414) shown in Figure 9. These assemblies were individually-
tested at the board level before being assembled into the Electronics
Assembly (P/N 11711428) also shown in Figure 9. The rejection rate
for Printed Wiring Board No. I was 1.5 percent and the rejection rate for
Printed Wiring Board No. 2 was 3 percent. The rejected board assem-
blies were re-worked.

No problems were experienced in the assembly of the printed wiring
boards.

The Electronics Assemblies (P/N 11711428) were teeted prior to
assembly Into the Electronics and Nose Cone Aosembly (PIN 11711430).
The rejection rate at this assembly point was 1 percent. A minor
problem was experienced when the Electronics Assemblies (PIN
11711428) were pressed into the Nose Cone (PIN 11711408). The fit-
ment between the Nose Cone and the Nose Plug (P/N 11711407) caused
excessive squeeze on the "0" ring (P/N MS9386-015). This probiom
can be corrected on future builds by changing the "0" ring fLtmerA
counter in the nose cone as described in Section 8 of this report.

Potting porosity control was the only problem encountered in the potting
operation on the electronics and nose cone assemblies. Pottlin
porosity voids cannot be completely eliminated in this type of encapsula.-
tton and the requirement was waived on lot 2 utits. Potting porosity
will have to be redefined to a more practical level for future production
programs. Less than 1 percent of the units were rejected for failure
to meet the post-pot functional electrical teats.
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ELECTRONICS AND NOSE CONE ASSEMBLY

3 WASHERS

'V' RING

REAR FITTING ASSEMBLY (

Figure 7. Exploded view of X.M724 Electronic Fuze.
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Figure 8. Electronics and nose cone assembly
(P/N 11711430).
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REAR FITTING ASSEMBLY

Figure 10 shows the assembly sequence for the XM587E2/XM724
Rear Fitting. The rear fitting consists of four major subassemblies
which are:

* S&A Module (P/N 11720300)

* Detonator Block Assembly (PIN 11722620)

* Firing Lead and Battery Assembly (P/N 11722636)

• Sleeve Subassembly (no part number)

SAFING AND ARMING MODULE SUBASSEMBLY

Approximately 3500 S& A modules were built under this contract to

support the fuze delivery requirements. These S& A modules were
built in accordance with the technical data package without any major
deviation. Figure II shows the XM587/XM724 S&A module.

Figure 12 shows the assembly sequence for the S&A module. The
first major subassembly is the S&A Module Lower Assembly (PIN
11720313). This subassembly forms the basic frame of the S&A. The
next major subassembly is the S&A Module Subassembly (PiN
11720301) where the escapement mechanism and one of the two sating
"features (the two spinlocks) are assembled to the S&A module lower
assembly. The S& A module subassembly is next assembled into the
Can, S&A Module (P/N 11720302).

Functional testing of the S& A starts at this level with a 100 percent 1
5, 000 rpm exercise or run-in. Next, each unit is subject to a 1, 700 rom
arming test and it must arm between 2 3 and 32 turns of' the S& A module.
This test is followed by a 100 percent 1,100 rpm, no arm test which
checks the safting capability of the two spinlocks.
The final assembly operation consists of instaliLng the second safing

mechanism, the setback pin. After installation of the setback pin
each unit is subjected to a 5,000 rpm no arm test which checks the

Wsaing capability of the setback pin.

The previously described assembly sequence was followed for the
three Lots of S& A modules which were built to satisfy the delivery
requiremnents of this contract. The assembly operations progressed
smoothly throughout the contract ý'Uthott any major problem. The
combined assembly losses at the 5,000 rpm exercise test, the 1,700
rpm all arm test. the 1.100 rpm no arm test, and the 5,000 rpm no
arm test were in the order of 3 percent.
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Figure 11. XM587E2/XM724 S&A module.
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Upon completion of the previously described asaembLy and testing
operations each lot of S& A modules was subjected to the saecfLed
first article and/or LAT. The three lots all passed the specified
tests and were accepted without deviation. The detaLLed results of
each of theae tests have been previously reported in accordance with
Contract Data Item A002 requirements.

A minor problem was experienced durLng the fabrication and testing of
the second lot of S& A modules. The problem involved the specified
setback pin operation test. M-106 (Reference Drawing 11720300).
Five units from the 125 unit sample failed whan the s'etback pin did not
retract and lock-out at the specified 1,100 G'Is. Each unit from that
lot was then subjected to this test to eliminate all of the defects. Eight
additional defects were found as a result of this 100 percent screening
operation.

After this screening operation another random sample of 125 units was
"selected and subjected to this test. All of the 125 units tested operated
with the specified limit.

The 13 units which failed this test were subjected to failure analysis
as follows!

A) Three units from the first five failures were dis-I: assembled and examined, No apparent reason for
failures was found.

S) The 10 remaining failures were tested to determine
the G level requLrN. to retract and lock-out the set-
back pin. The results of this test were as follows:

* 7 units functioned at 1, 160 G's

* 2 units functioned at I, 430 G's

0 e 1 unit did not function at 1,800 GIs.

The units which did not function at 1,160 G's were disassembled and
analyzed to determine the cwse of failure with the following results:

* 1 unit - no obvious failure mode

I 1 unit - da.-aged setbac* spring

Sunit - damAged setback pia

140
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C) Twenty-five units were subjected to variable testing
"to determine tho G level required to retract and lock-
out the setback pin. The results of these tests are
shown in Figure 13. This data shows that the set-
back pin is biased toward the high side of the 800 to
1, 000 G requirement.

D) The design of the setback pin/setback spring was also
review-d. The results of this review are plotted in
Figure 14. This data also shows that the, setback pin
design is biased toward the high side of the requirement.

The above data was reviewed with HDL. Two corrections for this
problem were recommended: A) revise the bias level of the setback
spring and B) revise the upper Limit of the requirements.

ECP-724-MHR-033, recommended changing the upper ULilt of the re-
quirement from 1, 100 G's to 1, 200 G's.

DETONATOR BLOCK ASSEMBLY

The first operation of the detonatcor block assembly sequence is the
installation of the Ground Pin Clip (PIN 11720214) and the Washer Fiat (
(MS 27183.4) into the Block Detonator (P/N 11722620). This operation
is followed by the inotalLatlen of the Clip Detonator (P/N 11718234),
Electric Detonator (P/N 11722405), Contact Detonator (P/N 11720297).
Insulation Contact Detonator (P/N 11720299), and the Plug, Detonator,
Block (P/N 11711478). At this poirt the detonator block assembly. has
been completed.

The above operations were performed in a screen room (on grounded
benches) by operators wearing ground straps to prevent stray electrical
currents from initiating the sensitive electric detonator.

FIRING LEAD AND BATTERY ASSEMBLY

The assembly process of the Firing Lead and Battery Asisembly (P/N
11722636) is a straight forward operation consisting of assembUng the
Firing Lead Assembly (P/N 11726802) to the Power Supply (P/N
11720216).

At this point, a shorting bar ts added to the top (3 pin side) of the I
firing lead and battery assembly between the through L(.L) and plus
(+) pins of the power oupply. The firing lewd and battery can tben

.4 ~42 0
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XM587E2/XM724 SKThACk PIN PERFORMANCE

(802) X 30 (1146)

*1 RREQUIREMENT1 10

I 5L>
800 8so 915 973 1033 1096 1160

SETBACK 'GIS" TO RL-TRACT

F'igurze 13. Setback pin operational test results"
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be assembled to the detonator block assembly to form the power
supply and detonator block assembly with the shorting bar. thus, pro-
viding a dead short across the electric detonator, which pre-
vents inadvertent initiation due to stray electrical currents. These
assembly operations are also performed in a screen room (with
grounded benches) by operators wearing ground straps. The shorting
bar is removed after completion of the rear fitting just prior to final
assembly of the fuze.

SLEEVE SUBASSEMBLY

The fourth subassembly is the sleeve subassembly. The first operation
consists of inserting the Pin Spring (MS 171433) into the Sleeve (P/N
11722622). Next, the Output Lead Assembly (PIN 11720258) is
assembled and staked into the sleeve. At this point, the specified
water proofness test is conducted in accordance with the requirements
of PIN 11720291.

FINAL REAR FITTING ASSEMBLY

The first operation consists of installing the S&A Module (P/N 11730300)
into the Sleeve Subassembly (no part number defined). After the S&A
is instaUed, a 200 percent visual inspection is performed to assure
safe condition of the S& A module and proper orientation (brass gear
plate side up). After this inspection, the Spring Bias (P/N 11720296)
is installed followed by the Power Supply and Detonator Block Assembly
(no part number defined). The power supply pins are then located with
respect to the pin spring and the power supply is staked into place.

Upon completion of the previously described assembly, inspection and/
or teat operations, each lot of rear fittings was vubjected to the speci-
fied first article and/or LAT. Each lot passed aU of the specified
tests with one minor exception. One lot failed the specified water
proofness test. The units which failed were removed from the lot. A
repair procedure consisting of placing additional RTV sealant at the
sleeve - outeut lead assemblykinterface was instituted with HDL's
concurrence.

Fire-on-arming tests were conducted on the completed rear fit. .ze
assemblies by 1IDL at their Blosm Point range. Forty-five fire-on-
arming test vehicles (P/N 11720342) which were built and delivered
under this contract in conjunction with the S& A module first article
acceptance tests were subjected to 105 millimeter Howitzer firings.

5
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The 45 units were divided into three groups of 15 units each. The
three groups were then fired at high, low, and ambient temperatures.
All of the units (100 percent) functioned at a range of from 160 feet to
180 feet from the muzzle of the weapon an shown in Figure 15. This
converts to an arming range of approximately 26. 5 to 29.0 turns to
arm. The specified requirement is from 23 to 32 turns to arm.

FINAL FUZE ASSEMBLY - DT-OI II FUZES

The final assembly of either the XM587 or XM724 Fuze involved the
Joining of the Rear Fitting (P/N 11720291) to the Electronics and Nose
Cone Assembly (P/N 11711430) by crimping a flange on the rear fitting
sleeve to the nose cone. This joint is sealed with an "0" ring seal
and three connector washers. The final assembly of the XM587 Fuze
is completed with a booster and booster cup.

Figure 16 shows the elements included in he final assembly of theXM587 E2 Fuze.

Figure 7 shows the elements included in the final a&se ibly of the
XM724 Fuze.

There were no problems encountered in the final assembly of either
the XM587E2 Fuze or the XM724 Fuze.

=0DIFTED XM587 FUZE-SINGLE PRINTED
CIRCUIT BOARD VERSION

Eloctronics and Nose Cone Assembly - Modified
XM587 Vuze - with Single Printed Circuit Board

The Printed Wiring Board Assembly (P/N 28116045), for the modified
XMý87 Fuze. is shown in Figure 17. Figure 18 shows an exploded
view of the electronics and nose cone assembly.

N% signlf•Want problems were experienced in the assembly of the printed
wiring board assembly that were unique to the single board design.

"W The printed wiring board assemblies were individually tested at the
board level, (28116045). before assembly into Electronics Assembly
(P/N 26116150). The rejection rate at board level testing was 4 pe-
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ELECTRONICS AND
NOSE CONE ASSEMBLY

3 WASHERS

REAR FITTING ASSEMBLY

BOOSTER PELLET

BOOSTER CUP

J Figure 16. Exploded view of XM587E2 Electronic Fuze.
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All Eiectronics and Nose Cone Assemblies (PiN 28116149) were tested
per the specification requirements of "Electronics and Nose Cone
Assembly" (11711430), Group A inspection, subgroup 1, with theiexcep-
tien that all tests scheduled at a power supply voltage of 1.8 volts were
run at 1.95 volts. The rejection rate at acceptance testing of the nose
cone assembly was loss than 1 percent.
JAU delivered units met the specification requirer•mnts of 11711430

• except for the input current measurements of tests 1. 5F and 1. 5iF and

the firing capacitor voltage tests of 1. 5B and 1. 6B.

A sig•ificant number of electronics and nose cone assemblies did not
meet the input current specifications (1.5F and 1.OF) because of Low
input current. Specificatiou test 1. 5F requtres a m.Lnimum Inputcurrent of 400 MA at 1. 2 volts input. Many nose cone assemblies

drew lower input current, as low as 347 MA at 1.2 volts Input. Speci-
fication teet 1. 6F requires a minimum input current of 550 Ma at 1.8
volts input. Many nose cone assemblies drew lower Input current az
low as 482 MA when tested at 1.95 volts. These out-of- specification
conditions resulted from the greater efficiency of the converter tr•ns-
former used in the modified fuze electronics assembly. They were not
considered foilures.

Tests 1. 513 and 1. 6H of specification 11711430 requLres a minimum
firing capacitor voltage of -21.9 volts. A significant rtumber of nose
cone assemblies did not meet the test 1. 5B requirements with voltages
down to -21. 07 volts. Three units out of the 300 build quantity did not
meet the 1.16B test requirements with voltages down to -21.69 volts.
These out-of-specification conditions resulted from the loirer voltage
regulator characteristics of the new Interface Unit (P/N 1 1726909).
They were not considered failures.

Final Assembly of Modified Fuze

The final •s.senmbly of the madified XM587 Fuze is exactly the same as
the lot 3 fuzes. Only I =,it failed electrical tests after final assembly
crimping of the modified fuzes.

!a:
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5. TEST PROGRAM

The test program conducted on the XM587E2/XM724 Fuzes and sub-
assemblies built on this contract included first article tests. LAT.'
quality demonstration and evaluation tests, lot summary tests and
Electro Static Discharge (ESD) resistance tests. Thettests were
conducted on major components, subassemblies and the final fuzes
as U.isted in the following tabulation.

1) First Article Test

a) Oscillator (lot 0001)

b) Interface Hybrid (lot 0001)

c) S& A Module
d) Rear Fitting

2) Lot Acceptance Test

a) Oscillator (lot 0002) (

b) Hybrid Interface (lot 0002)

c) S&A Module (lot 1 and 2)

d) Rear Fitting (lot 1 and 2)

e) DEG Fuzes (final)

f) Lo, 1 Fuzes (final)

g) Lot 2 Fuzes (final)

3) Quality Demonstration and Evaluation Tests

a) DEG and lot I E-Heads

b) Lot 2 E-Heads

c) Modified XTM5 37 E-Heads
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4) Lot Summary

a) DEG

b) Lot 1

c) Lot 2

5) ESD Resistance Tests

a) ESD vulnerability of M587 Fuze (2 printed circuit
boards)

b) ESD vulnerability of unpotted M587 Fuze (2 printed
circuit boards)

c) ESD vulnerability of unpotted single board XM587 E2
Fuze

d) EST vulnerability of potted single board XM587E2
Fuze

e) Interrogation versus real time function of a M587
Fuze scrambled by ESD.

FIRST ARTICLE TESTS

The first article test reports describe the insnection and functional
test results conducted on the precision oscillator, interface hybrid,
S& A module, and rear fitting.. Each first article test report is con-
corned with units built prior to the start of regular production. The
reports summarize the listed characteristics that were dimensionally
inspected as well as the results of functional testing required per each
piece part specification. The precision oscillator, S&A module, and rear

fitting assembly passed all first article tests. The interface hybrid.
passed all first article tests except "solderability". The soLderabLilty
test requirement was waived on Lot 0001 units since all solder joints
were 100 percent inspected.

The first article test data is included in this report as Appendix '.

LOT ACCEPTANCE TESTS (LAT)

The LAT reports describe samples of units from each production Lot,
subjected to dimensional Inspection and environmental and functional

0
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testing required per each piece part specification. The reports sur- ..
nmarize test scores on typical simple of parts and assemblies during

the course of production. A report on each production lot is included
covering the precision oscillator. interface hybrid, S&A module, rear
fitting assembly, and final fuze assembly. All test items passed the
LAT with the exception of the interface hybrid which failed the 57 mil-
limeter gunfire test and the DEG/lot I fuzer which failed the potting
porosity test. The 57 millimeter gunfire test on the interface hybrid
is advisory and the potting porosity test was waived on lot 2 fuzes.

The LAT ciata is attached to this report (Appen~dix F).

QUALITY DEMONSTRATION AND EVALUATION TESTS

The quality demonstration and evaluation test reports describe
environmental and functional testing performed on the E-Head per
requirements of Specification No. 11711430, Two separate reports
were written, one covering the testing perforntd on the DEG and lot
I set of E-Heads. and one summarizing the testing done on the lot 2
E-Heads. Each report contains the results of the E-Heads being elec-
trically interrogated after preconditiouitig under harsh environments.
The DEG and lot I "E" Heads failed due to precision oscillator fall-
ures. The lot 2 "E" Heads failed due to defective precielon oscilla-
tors. MNOS counter memory units, and impact switches.

The quality demonstration and evaluation test data on lot 1 and lot 2
testing is attached to this report in Appendix F.

Evaluation Tests on Modi•ied XM567 F-UeadR

During productior, o( the 300 modified XM587 fuzes (single board
version). 44 units were tested at high and low temperature per
Electronics and nose cone assembly. specification No. 11711430
(group A inspection subgroupa 2 and 3). One unit did not pass the low•:,, temperature tests due to a poor solder joint. All other units passed
the high and low temperature tests.

L(tYF SUMMARY

The lot summary inspection records are flow-diag ram-reports
which describe the fallout of deliverable end items for each lot pro-
duction build. There are three separate reports (one for each of the
three fuze lots delivered) covering the number of E-Heads produced.
proceeding through the production process. inspection and testing
operations culminating to the number of deliverable fuzes.
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The lot summary inspection records are attached to this report in
Appendix F.

ESD Resistance Tests

ESD resistance tests were conducted on both the two pritted circuit
board and the single printed circuit board vercLons of the XM587
electronics to evaluate the vulnerability of the fuze to static electrical
discharges. Tests were conducted on complete fuses to simulate field

conditions and on electronics assemblies (both encapsulated and unen-
capsulated) to evaluate the vulnerability of the fuze to static damage
during assembly.

The following specific tests were conducted:

10 - XM587E2 Fuzes (from Lot 2 production) were
tested to failure with ESD strikes to the nose contacts
(V arid mornitor iUvw).

. 4 - XM587 Electronics Assemblies (P/N 11711430),
without potting, were tested to failure with ESD
strikes on the nose contacts (VX and monitor line) to
evaluate assembly vulnerability.

* 2 - Single Printed Circuit Board XM587 Electronics
Assemblies (P/N 28116149). without potting. were
tested to failure with ESD strikes on the nose contacts
(VX and monitor line) to evaluate assembly vulnerability.

. 2 - Single Printed Circuit Board XM587 Electronics
Assemblies (PIN 28116149) were tested to failure
with ESD strikes to the nose contacts (VX and monitor
line) to evaluate field vulnerability of the single board
"XXM587E2 Fuze.

* 2 - Single Printed Circuit Board XM587 Electronics
Assemblies (P/N 28116149), without potting, were
tested to failure with ESD strikes on J2-2 east point
connection in electronics cover) to evaluate assembly
"vulnerability.

* 1 - XM587 ELectronics Assembly (PIN 11711430) was
exposed to ESD on the nose contacts (VX and monitor
line) until the interrogate time was scrambled and then
functioned in real time to determine how a fuze with a
scrambled interrogate time would timeout.

S0
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All tests were conducted per the test plan included in this report as
Appendix J. ALL EDS's were controlled by storing positive ornegative
charges on a precision 100 peo farad capacitor. With the fuze body
grounded, mercury wetted reLay contacts transferred the charge to the
circuit contact under test. ALI test data is given in Honeywell test
report OEXM 28,930 (Appendix J).

SUMMARY OF ESD T17T RESULTS

Part I

Ten XM587E2 Fuzes were tested to failure under simulated field con-
ditions and with ESD strikes to the nose contacts with the followingresults.

Failure Voltage Nose Contact where
Fuze SIN Level and Polarity Failure C d-ge wasS.. ... ..... . . A pp lied . ...

8654 -5000 Vx

7754 -4000 VX
8o'72 -4000 vx i
7962 -5500 Vx

7514 -3500 Vx

8179 -3500 Vx

7068 -3000 Vx

7692 -5500 Vx

7822 -5000 Monitor I
"7752 -5000 Monitor

NOTE: Each of these ten fuzos exhibited a scrambled interrogation
condition, I. e. , it interrogated a time other than set time. at some
voltage below the failure point.

Part it

Four XM587 electroaic assemblies, two printed circuit board
units unpotted to simulate assembly conditions, were tested to failure
with ESD strikes to the nose contacts with the following results:

S~56 58Q
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Nose Contact where
Electronic Falure Voltage Failure Charge was

S• ~sn $I SN Level and Polarity Applied

9089 -3500 VX
9105 -4000 Monitor

9218t -3000 VX

9247 -6500 Monitor

NOMA Electronic Assembly (SiN 9218) was the only unit that
exhibited a scrambled interrogative condition during this part of the
test.

Part Ill
Two uingle Printed Circuit Board XM587 Electronic Assemblies (un-
potted P/N 28116149 to simulate assembly conditions) were tested to
failure with ESSD strikes to the nose contacts with the following results:

Nose Contact where
Electronic Failure Voltage Failure Charge was

" Assembly S/N Level and Polarity Applied

10147 -8000 Vx

10230 +1000 Monitor

NOTE: Both of these units exhibited scrambled interrogation during
this part of the test. In addition, both units exhibited a hesitancy to
"set at voltages below the failure point (See test data in Appendix J).

Part IV

Two single Printed Circuit Board encapsulated XM587 P.etronic
Assemblies (PIN 28116149), were tested to failure with ESD strikes
to the nose contacts to simulate assembly and field conditions with
the following results: N•;•: Nose Contact wh -e

Electronic Failure Voltage Failure Charge w, s
Assembly S/N Level and Polarity Applied

10162 -9000 Vs

10211 -9000 V1

7&'
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NOTE: Both of these units exhibited scrambled interrogation during
this part of the test. In addition, both units exhibited a hesitancy to
set at voltages below the failure point (See test data in Appendix J).

Part V

Two single Printed Circuit Board, unencapsulated XM587 Electronic
Assemblies (P/N 28116149) were tested to failure with ESD strikes to -
test point J32-2 in the electronics cover to simulate assembly conditions
with the following results:

Electronic Failure Voltage
Assembly SIN and Polarity

10232 -3500

10334 -5000

NOTE: Both of these units exhibited a hesitancy to set at some voltage
below the failure voltage (See test data in Appendix J).

Part VI

One XM587 Electronics Assembly (PIN 11711430) was exposed to ESD , • I
strikes on the nose contacts until the interrogate time was scrambled
and then functioned in real time to determine actual time out with the
following results: Scramble

Set Time Voltage and Time Out

Assembly S/N (seconds) Polarity Circuit (seconds)

9239 25 +2500 Monitor 25

41 +4000 Vx 41

NOTES: 1)- After time out, which was not affected by scrambled
interrogation, the unit still exhibited scrambled interrogation at both
test conditions. 2) - When the unit was hit with +4000 volts on Vx
during time out, function time waa not affected. After this time out,
interrogation was correct and unscrambled.

5 I
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ESD TEST CONCLUSIONS

1. The two-printed circuit board XM587 Fuze is damaged by
ESD strikes in the range of 3000 to 5500 volts.

2. The two-printed circuit boardL XM587 Electronic Assembly
is damaged by ESD strikes in the same voltage range as the
finished fuze. This Indicates that the EMJ vulnerability
during assembly is essentially the same as in the final
fuze.

3. The single-printed circuit board electronic assemblies
(3 integrated circuit version) is damaged by ESD strikes
in the range of 8000 to 10,000 volts at the nose contacts
and 3500 to 5000 volts at test connector J2-2. Based on
limited testing, the single-printed circuit board XM587'
Fuze is less susceptible to ESDt damage than the two-printed
circuit board (4 integrated circuit version).

4. Based on a single test, a fuze with scrambled tnterroga-
tion can timeout correctly.

7I 7
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6. 43EVE.LOPMENT OF MONOLITHIC CIRCUITS TO RLPLACE THE
HYBRIUD iNTERFACE AND HYBRID OSCILLATOR

This developmuent effort was a study to determine the feasibility of aim-
pklfying the interface hybrid microcircuit and the hybrid oscillator
microcircuit by using silicon monolithic circuit technology.

INTERFACE MONOLITHIC INTEGRATED MICROCIRCUIT

Development of the interface monolithic integrated microcircuit, wasn dis-I
continued after evaluation tests were completed on ten (first iteration) in-
tegrated circuit models. The test results indicated serious problems in
the interface firing circuits and abnormally high parasitic voltages on
aul pins of the test units. Elimination of these problems is not possible *
within the state of monolithic capabilities at the present time. For this
reason. the development of a silicon monolithic microcircuit to replace
the present hybrid interface unit is not considered feasible at this time.

LI The development of the monolithic integrated circuit amplifier for the

hybrid oscillator consisted of two phases. The Phase I amplifier design
met all of the circuit requirements and functioned properly when incorp-
orated in the tab hybrid microcircuit oscillator. (T4LB HIMO). However,
a simulated failure mode in the hybrid microcircuit oscillator allowed
a 200 kHz parasitic oscillation. the phase 11 monolithic integrated cir-
cuit amplifier design included a modification which eliminated the
positive feedback situation which caused the parasitic oscillation. Par-
asitic oscillation did not exist when simulating failure modes In theI
HMO utilizing the phase 11 amplifier design. The 10kHz (TAB HiMO)'I' utilizing tape technology for interconnectionzs between the amplifier and
the thick film conductors was successful.
Twenty-seven engineering prototypes were fabricated using the phase I
amplifier and evaluated against the Group A and B tests of HDL Drawing
No. 11726812. Two-hundred and ten first article test (TAB HMO's)
were fabricated using the Phase I monolithic integrated circuit ampli-
fier desing and 180 TAB HMO's were fabricated using the Phase 11
monolithic Integrated circuit amplifier design. The engineering proto-
typeia and the 210 piece sample of the TAB HiMO's were fabricated
using two different encapsulating techniques. Half of the TAB HiMO's
were encapsulated using epoxy only and the other half were encapsulated
with a silicon barrier layer and epoxy. The 180 monolithic amplifier
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designs were encapsulated using a silicone barrier layer and epoxy.
Super-or electrical performance was realized on TAB lIMO's which
were encapsulated with the silicone barrier layer.

Three-hundred and ninety TAB HMO's (210 Phase I units and 180 Phase
II units) were evaluated against Group A. B & C tests of H)•L Dr••ingI
No. 11726813. The test results establish that the TAB HMO design is
capable of meeting the electrical and environmental rquirements of
HDL Drawing No. 11726913. Selected materials avid processes utilizedin fabricating the TAB HMO will allow the low cost objective to be a-

chieved.

Complete details on the developmental work included in this feasibility
study are given in a separate report, "The Development of Two Mono-
lithic Integrated Circuits and a 10kHz TAB Hybrid Microcircuit Oscil-
lator". Report No. HDL-CR.79-056-L.

6
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7. FAILURE ANALYSIS

* Failure analysis was performed on all comportents and assemblies
which failed acceptance testing and lot operating tests. In addition.
failure analysis was conducted on sub-assemblies which failed critical

' production tests during the lot 2, lot 3 and modified XM587 Fuze builds.

DTiOT U FUZE FAILURE ANALYSIS

Failures During the Dk.G Lot and Lot I Build

During the final assembly and testing of the DEC Lot and Lot I e'b?
Hoads, (Electronics and Nose Cone Assemblies P/N 11711430) 3 units
failed the 100 percent acceptance tests and 19 units failed the LAT.

Failure Anflysis or DEG Lot and Lot I Accentance Test Failures

AUl 3 "E" Heads that failed during 100 percent acceptance testing failed
due to defective oscillators. All oscillator failures were due to defect-
ie thermosonic bonds within the units. The first unit (from "E"' Head
S/N 1854) failed becatise of a lifted ball bond on a lead from oscillator
internal component C1. Thki failure was at the substrate. The second
unit (from "E" Head S/N 5038) failed because of two lifted ball bonds at
the substrate on leads to Q2. The third unit (from "E" Head S/N 5150)
failed due to a defective ball bond at the substrate on a lead to C3.

Failure Analysis of DEC Lot and Lot I LAT

The 19 "E9' Heads which failed the LAT had all passed the 100 percent
acceptance tests at ambient temperature after epoxy encapsulAtion.
Because these"E" Heads were assembled using electronics assemblies
remaining from a previous contract and new hybrids and transformers
were being fabricated using improved process controls, detailed
lailure analysis was not conducted on ill of th-se units. The following
tabulation summarizes the failure analysis findings on these 19 units.
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i 'AILURE ENVIRONMENT f CAU Oi"j ' FOATLTRE

Ambient 1744 Not confirmed - probably
- a cracked transformer

11711448.

- 5306 Leaky capacitor C4 - Ref-
erence 11711401.

5349 Failure would not repeat -
indeterminate.

High Temperature 1609 Not confirmed - probably
L1a cracked transformer.

SLow Temperature 5172 Failure would not repeat -
may have been a test fix-
ture contact problem

5186 Indeterminate

5190 Indeterminate

"5200 Failure could not repeat -
Indeterminate

5207 Indeterminate

5272 Indeterminate - may have
had defective MNOS counter
A3 (Reference 11711401)

Mechanical Shock 1310 Shock induced failure of C1.
Reference 11711401.

1390i Oscillator (P/N 11711427)
defective.

1191 Oscillator (PIN 11711427)
defective.

5143 Oscillator (P/N 11711427)
defective.

5183 Oscillator (PIN 117* 1427)
detective and Interfa te
Hybrid (P/N 10990455) was
dofecti ye

5198 Oscillator (P/N 11711427)
defective
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5326 Oscillator (PIN 11711427)
defective

5331 Oscillator (PIN 11711427)
defective

5349 Failure would not repeat.
5356 Oscillator (P/N 11711427)

defective

Failures During The Lot 2 Build

During the fabrication of lot 2 fuzes. failure analysis was conducted on
components which failed acceptance testing, electronic subassemblies
which railed subassembly tests. "E" Heads which failed acceptance in-
spection and "E' Heads which failed LAT.

Failure Analysis of Compon.int Failures

During the acceptance testing of oscillators and interface hybrid units
to be used in the fabrication of lot 2 fuzes, 6 oscillators and 6 interface
hybrid units failed acceptance tests. The following tabulation summari-
zes the failure analysis of these units.

I oscillator failed due to a broken bond wire on the base of QI;• (Reference 11711 631).

I oscillator failure due to a lifted bond on capacitor C4.

4 oscillator failures could not be repeated.
I interface unit failed due to a lifted bond wire on the emitter

-• of Q8 (Reference 11711607).
I interface unit failed due to a lifted bond wire on the base of Q6.
1 interface unit failed due to a defective zener CR2.

I interface unit failed duc to a defective bond between CR2 and
the substrate.
I interface had a cracked package but did not fall electrically.

1 interface unit failure could not be repeated.

Failure and action reports covering these failures are included inL,•: .Appendix G.
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Subassembly Failure Analysis

The following information summarizes the results of the failure anal-
yses conducted on 83 printed wiring board subassernblies which failed
electrical tests during lot 2 build. The 83 printed wiring boards were
of the Printed Wiring Board No. 1 (11711413) or Printed Wiring Board
No. 2 (11711414) type. These assemblies failed for the following
general reasons:

Interface Hybrid (P/N 10990455) failures 21*

Scaler (P/N 11711256) failures 14*

Counter (P/N 10990466) failures 8*

Wrong assembly 8

Solder bridges between printed circuit tracks 11

Defective printed circuit boards (open tracks or copper 3
shorts)

Defective Converter Transformer, (P/N 11711448) 1
wrong polacity

Defective Oscillator (P/N 11711427) 4*
Impact Switch (P/N 11718418) failure 12*

Specification conflict (good unit) 2*

Contaminate on board 2

Defective Capacitor (PiN 11711401) 1*

Only those failures noted above with an were failure analyzed for
more detailed results. The results of these detailed failure analyses
are discussed below.

Interface ,,ybtid Failures

Nineteen of the 21 interface hybrid failures represent two problems:
a low regulated voltage problem and a failure to program the fuze.
Six of the failed interface units failed due to a low regulated voltage.
In all six cases, the low regulated voltage failure occurred at low
battery input voltage when the unregulated voltage is approximntely
28 volts. The interface hybrid units (for lot 2 fuzes) were tested at
50 volts, ECP 724-MHR-034 was submitted to correct the test
specification on the interface hybrid unit to eliminate this type of
failure. The second problem resulted from an inability to pass the
programming information to the fuze. Thirteen interface units failed

0
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for this reason. Five of the 13 failed because of defective gold therm-
*1. arsonic ball bonds at capacitor C1. Eight of the 13 failed to pass

programming information because of defective hybrid components or
improper assembly as listed below:

Q1O - Poor bond

CR23 - Leaky

CRI Leaky

C O R2 - Shorted

QI I -Bonded pad lifted

QIO - Broken lead
CIR21 - Lead missing (possibly caused by

potting void).

CR1 - Missing and QIO broken lead (possibly
caused by potting void).

The remaining two defective interface hybrid units failed because of de-
fective wire bonding. One unit had the emitter and base boud wires
interchanged on QI and the other unit had a defective bond wire on the
zener diode.

Sealer Failures

The scalers used in lot 2 fuzes were GFM and failure amalysis of the
14 failed scalers was handled by HDL.

Counter Failures

The counters used in lot 2 fuzes were GFM and failure analysis of the
8 failed counters was handled by HDL.

SDefe&Uve OseillatorA

The four defective oscillators failed because of defective bonds on
bond wires to various internal components.

Impact Switch Failure

Twelve impact switches failed in a low resistant mode. The most pre-
valant cause of this type of failure was the displacement of the internal
cone of the impact switch until it contacted the outer shell. This dis-
placement (found in 7 switches) was caused by external damage to the
impact switch.
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Five impact switches failed because of contaminates found either inside
or outside in the seal area. These 5 failed for the reasons tabulated
below:

1 - Had solder bails in the seal groove

1 Rosin had leaked into the switch
1 - Had a white powdery contaminate inside the switch

1 - Had several small white particles inside the switch

1 - Had a general contamination in the seal area

Failures Due To Soecificationl Conflict

Two units which were good units failed because of tight specification
limits. One unit had a test 1. SH (of Specification 11711430) reading of
294.9 milliseconds aaainst a lower specification limit of 295 millisec-
onds. This out-of-specification condition of 0. 1 milliseconds is not
detrimental to fuze operation and the lower specification limit should
be changed.

The second unit failed test 1. 5F (of Specification 11711430) with an input
current of 390.4 milliamperes against a lower spec limit of 400 milliamperes.
This lower current is not detrimental to fuze operation and the lower speci-
fication limit should also be changed.

2gfl& e, Caacitor

One tantalum capacitor (C4 of 11711401) was found to be defective due
to a separation of the cathode lead from the tantalum slug.

FAILURE ANALYSIS OF LOT 2 "E" HEAD ACCEPTANCE TEST
F AILURES

During the 100 percent acceptance of 2450 lot 2 electronics and nose
cone assemblies, 13 units failed the electrical functional tests. These
13 units have been failure analyzed. The following tabulation surmar-I• izes the findings of that failure analysis.

W
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Number of Failed Units Cause of Failure

4 Failed because of defective interface
hybrid units. Three oa these hybrids
failed because of defective internal
lead bonds to CR1. One failed be-
cause of a defective lead bond to CI.

I i Failed because of a defective hybrid
oscillator. This hybrid failed be-
cause of two defective internal lead
bonds and a broken lead wire.

2 Failed because of defective converter
transformers. One transformer had
a cracked pot core and the other had
an open secondary winding.

1 Failed because of defective impact
switch.

2 Units would not repeat the failure5 after the nose cone was removed.
These units were temperature cycled
and temperature shocked but the
failures would not repeat.

I Unit to considered good (although cat-
egorized a failure) due to an excess-
ively severe specification. This unit

Sfailed test 1. 6H of the Drawing No.
11711430 Group A Inspection Require-
ments. The DET function occurred
after a delay of 294.9 milliseconds
"and the specification minimum is 295
milliseconds.

1 Unit would not repeat the originally
reported failure. The unit would not
fail even after it was temperatureI• cycled and temperature shocked.
This unit was not opened.

1 Unit which failed even after removal
of the nose cone would not repeat the
failure after potting material was re-
moved from thke area immediately a-
bove the counter and the interface by-
brid unit. Temperature cycling and
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~temperature shocking would r.A re-
! establish the failure.

Failure and action reports covering these failures are included in Ap-
!i pendIx G.

rFAILURE ANALYSIS OF LOT 2 "E" HEAD LOT ACCEPTANCE TEs-
: FAILURES

~During LAT of lot 2 electronics and nose cone assemblies, four units
r failed high temperature te3s, three units fatued low temperature tests,

•: five units failed mechanical shock tests (Reference 11711430 LAT Sub-
S~groups A2. A3 and B2). and 15 units failed the 475 G mechanical pul~se

test. The 12 units which failed high temperaturb, low temperature,
and mechanical shock tests were failure analyzed. The following tabu-
lationg summarizes thurefailure analystis of thse units. NOTE: The 15

runits that failed the 475 G mechenncal pulse test were judged to be im-

pact switch failures and were not failure analyzed.

i NUMBER AND ENVIRONMENT
OF FAILURES CAUSE OF FAILURE

30 ligh Temperature Failed because of defective counters.
Two of these units failed because of
a low voltage breakdown on pin 16.
The third unit failed because of wrong
state initialization

16 High Temperature Failed originally at high temperature
but the failure would not repeat.

4 ,This unit may have faUed originally
due to poor contact with the test
equipment.

2 0 Low Temperature Failed dy!e to defective counters.
Both counters drew excessively high
current.

I0 Low Temperature Failed due to an open winding on the
converter transformer and it Iso
had a defective counter. The counter
drew excessively high current.

3 0 Mechanical Shock Failed due to defective oscillatoru.
The oscUIlators failed due to broken
internal lead wirea or lead wire
bonds.
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NUMBER AND ENVIRONMENT

OF FAILURES CAUSE OF FAILURES

2 20 Mechanical Shock Failed due to defective counters.
The defective counters drew excess-
ively high current.

Failure and action reports covering these failures are included in Ap-
pendix G.

MODIFIED XM587 - SINGLE BOARD VERSION - FAILURE ANALYSIS

Failure Analysis of "E" Head Subassembly Test Failures

The following Informatian summarizes the results of failure analysis
conducted on 12 Printed Wiring Board Assemblies (P/N 28116045) from
the production build of 300. The assemblies failed for the following
reasons:

Counter (P/N 11711721) failures 4

Interface (P/N 11726909) failures 4

Workmanship (solder short) I

Impact Switch (P/N 11718418) failures 2

Oscillator (P/N 11726813) 1

Counter (P/N 11711721) Failures - - All 4 units failed due to defective
drive lines (pin 16) of Counter (P/N 11711721). These drive lines ex-
hibited low resistance conditions. The low resistance readings on
these 4 units were: 250 ohms, 700 ohms, 250 ohms and 14000 ohms.

Interface PIPN 11726909) Failures - - Two interface units failed be-
cause of defective initializing circuits. The initializing circuits (pin 5
of the interface unit) functioned without delay.

One unit faUed due to a defective QIO circuit, (reference interface area
of 11711401). The Q10 transistor would not pass signals.

One unit failed due to a lack of memory polarization pulses from pin 12.

Irk- Impact Switch (P/N. 1718418) Fat.urep - - Two units failed due to de-
fective impact switches. The impact switches exhihited a low resistance
condition which partially turned on the interface firing cire.uit and pro-
vented charging of the firing capacitor. This condition, which is simi-
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1 j
lar to problems experienced in the lot 2 build, was caused by either
contamination or some physical damage to the switch. Because the
failure disappeared when the impact switch was removed from the sub-
assembly, no further failure analysis was conducted.

Oscillator (P/N 11726813) Failure Anglvsll,--One printed wiring board
assembiy failed due to a slow starting oscillator. The defective oscil-
lator requkred 10-15 milliseconds to start.

FAILURE ANALYSIS OF ACCEPTANCE TEST FAILURES

Failure Analysis of "E" Dead Acceptance Test Failures

Two Electronics and Nose Cone Assemblies (P/N 28116149) failed
during acceptance testing. These units failed due to defective impact
switches.

FAILURE ANALYSIS OF FINAL INSPECTION FAILURE

One faze failed the final set/interrogate test after the "E" head was
crimped to the rear fittfmg. This unit faUed because of a defeztive
i4tializing circuit in th Interface Unit (P/N 11726909).

FAILURE ANALYSIS OF EVALUATION TEST FAILURE

One electronics and nose cone assembly failed during the low tempera-
ture evaluation test due to a defective solder Joint on one of the convert-
er diodes. The converter (then operating as a single wave rectifier)
could not provide enough power for low temperature operation.
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8. PRODUCI•UITY IMPROVLMNT RHLCOMMENDATION

HoneyweU recommends that two types of changes be consdered for im-
proving the overall producibility of the XM587E2/XM724 DT/OT U
Fuze. The first type of producibility improvement recommendation
covers dimensional or assembly changes that would not require addi-
tional developmental work prior to incorporation of the change, The
second type of producLblilty improvement change would require prior
developmental work.

CHANGES NOT REQUIRING DEVELOPMENTAL WORK

The following changes are recommended to simplify piece part fabrica-
tion or assembly of the XM587E2/XM724 Fuzes. These changes do not
affect the essential design of the piece parts or assemblies nor do these
recommendations add components that have not been shock qualified to
the environmentat levels of the XM587E2 Fuse.

Part or
Assembly NoDo~crlpton Recommended Change ,

11711404 Capacitor Change from Sprague Type 198D
to Kemet T322 or Sprague Type
158D to allow automatic inser-
tion of capacitora. Coordinate
with 11711411/11711412
changes.

+ 0. 000
11711408 Nose Cons Change 0. 060- . 010 thickness

+0. •OO
to 0. 060 -0. 015 to allow ade-
quate tolerac*. for boring and
turning operaioa.

11711409 Electronics Create breakpointt or grooves
Cover in Vl= potting fill tubes so tubes

can be broken off after pottin
instead of milling them off.
This would save time and pre-
vent contamination.
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Part or Descripton Recommended Change
Assernbly No. _-_

11711411 and Printed Circuit Layout board for automatic
11711412 Boards insrtion of components.

11711413 and Printed Wiring Change soldering note to aLlow
11711414 Board Assemb'iea flow soldering using Picatinny

Arsenal Drawing No. 9287147
as a guide.

f 11711416 Setting Rings Change material callout to
"Half Hard Temper" instead cf
"Full Hard". Part cannot be
drawn from "Full Hard" mate-
riaL. Add an alternate mate-
rial: "Oxygen free copper
alloy 102" to permit an alter-
nate manufacturing process.

+0. 0001 11711417 Contact Pad Change 0. 025 -0.005 to 0. 025
• ~+0. 000

i[•i + 0. 005, and 0. 082 -0. 002 to
+0. 005

i• O0. 082 -0. 005, and 0. 003 nu•x R
to 0. 005 max R, to dimension

•,f part for cold heading.

11711428 Electronics Change contact pad staking
Assembly tolerance from 0. 020 minimum

to O. 01G minimum.

Change ccntact pad and coil
contact trim dimension from
0. 180 - 0. 040 (Zone El) to
0. 050 maximum, and dimen-
sion from surface of Printed
Circuit Board similar to lead
frame trim note in Zone 34.

Change note 5 to read: "Trim
contact pad and coil contact
tang ends to dimension shown
after soldering - 5 place"
to establish practical limits
on assembly process.
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Part or Description Reconunended Change
Assembly No. er.R.ed a

11711430 Electronics and On sheet 27, remove existing
Nose Cons note 5 and incorporate a new
Aseembly note that requires functional

compatibility with fuze setter/
adapter gage (H 11711433 - G1).
Remove Note 11 and reference
to it. Change note 4c to road
"After final cure, trim or
break excess material so that
epoxy and plastic tubes are
flush to 0. 250 inch below sur-
face "Y". Printed circuit
cards must be covered with
potting" - to allow breaking
off of excess material.

11718418 Impact Switch Add molderabillty plating
requirement on leads.

Add maximum stand-off dimen-
ason on the weld flash where (
the lead to welded to the cover
on P/N 11718489. Stand off
dimension should be 0. 055 inch
to allow adequate seating of
the impact switch on washer
(NAS 549-3) in Assembly No.
11711413.

11M234 Clip, Detonator Change 0. 088 - 0. 010 to 0. 090
- 0. 020 to improve producibility.

117.10206 Cup Booster Add alternate material: aUoy
2024- T 351 (par ASTM B211)
- to permit use of a more
readily available material
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Part or
Assembly No. Description Recommended Change

11720214 Ground Pin CUp Change 0.200 + 0.003 to
0. 200 + 0. 005, 0. 020 1 0. 002
to 0. 020 + 0. 008, and 0. 070
+ 0. 003 to 0. 068 + 0.005

6L-qj5:j . Make 0. 310-
"•.b30Lrx"eter datum j
Add alternate construction
view as shown below. - to
improve producibility of part.

Sheared Slot
0.200+ 0.020 4 Places

11720253 Test Vehicle Eliminate this assembly which
Assembly is used only for FAAS vibra-

tion testing. Use a vibration
fixture instead.

11720298 Block. Detonator Eliminate 0.062 + 0.005 dimen-
mioa and re-dimension the
bottom of the 0. 322 + 0. 005
counterbore from the opposite
side of the part. The now
dimension to be 0. 173 - 0. 010
- to make the part more pro-
ducible and aid assembly.

11720301 S&A Module Eliminate lower right Janld
Subassembly module pIn (view AA) tc. "educe

the number of module pLvs used
from 4 to 3. Four pinx are not
needed.
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Part orN DescrLption Recommended ChangeS~~~Assem bly .No.,........ ..

11720303 Upper Gear EuLnlate 0.060+0.005

plate diameter A •.
diameter IOU-e. Tru bole not

used except for FAAS. Hole
can be specially drilled in test
sample. Change note 4 to read:
"... die breakage not to
exceed 0. 020 inch" - to improve
producibility of part.

+0. 010 daee

11722622 Sleeve Change 0. 195 -0 000diameter
+0. 020

to 0. 185 +0. 0 diameter.+0. 00

change 1.66 +0. 00 diameter0.01
to 1. 66 +0 00 diameter.

-0.02
+0. 00

Change 1. 87 _ 0 diameter
to 1.87 +0 00 diameter.

-.0:02 ee.('~

... +0. o020'tu
u . u u - 0 .0 0 0 " "

+0. O00

Change 0. 02 R to 0. 060

+0. 00
-0.04 +0. 000

Change 0. 020 -0. 010 R to

0.020 Max R.

Change 0. 617 +0. 000 to+0 000 -0.010

0.617 :05u.u¢-0.0OI50

To improve the producibility of
the sleeve by increasin the
tolerances on non-functional
dimensions.
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CH"ANGES REQUIRING DEVELOPMNTAL WORK

The following changes axe recommended for inclusion in future develop-
mental efforts on the XM58TE2/XM724 Fuze. These changes will sig-
niftcantly improve the producibility of the fuze and reduce its cost. bi
addition, the changes on the trtnsformer (P/N 11711448) will improve
th environmental resistanc of the fuze.

Part or
Assembly No. Description Recommended Change

11711408 Nose Cone Reduce depth of 1.862 diameter
Counter bore from 0, 78- v001 i

'-0. 000'00
+0.010 -. 0

to 0.450 -0.00 Coordinate
with orientation cup change.

11711409 Electronics Relocate hole for coil contact in
Cover center of 0. 196 +0.005 diameter

counter bore to facilitate automatic'• ' insertion. Coordinate with P,./N-

11711418 changes.

11711410 Orientation Eliminate walls of cup so that the
Cup resulting "orientation plate" can be

made by a punch press operation.
Coordinate with nose cone change,
to reduce cost of fuze.

11711418 Coil Contact Relocate 0.63 +0.00 long lead on
•+ "-0 .03

axis of part (center of coils) to
facilitate automatic Insertion.

11711448 Transformer, Redesign transformer to use
Lncapsulated smaller core, to eliminate nylon

screw, and to eliminate potting
problems associated with separate
mold - to improve environmental
resistance and producibiltt
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9. DOCUMENTATION

The following docum-entation was provided during this program:

a Process manuals

0 Technical data package on oscillator and interface units

a Technical data package on modified XM587 - single board unit.

PROCESS MANUALS

Volume 1, "Electronics and Nose Cone Assembly and Final Fuze
Assembly" was updated to describe the manufacturing process for the
electronics and nose cone assemblies and the final assembly of DT(OT U
XM587E2/XM724 Fuzes. The latest revision (Revision B) includes
general information about the electronics section and fuze finalassembly and descriptions of the manufacturing process and quality

assurance system. This revision also includes information on long
lead time item problems and production problems experienced during
the fabrication of the electronics assemblies and final assembly.

Volume 2, "Hear Fitting", describes the manufacturtig process for the
S&A mechanism and the rear fitting assembly used in the XM587E2/
XM724 Fuzes. This new manual includes general information about
the rear fitting assembly, the S&A* and a description of the manufac-
turing process. It also includes a critique of problems encountered in
the fabrication of the S&A and rear fitting assemblies.

Volume 3A, '%M587 Oscillator Hybrid Microcircuit" describes the
manufacturing process for the hybrid oscillator. This new manual
includes general product information, specifications and parts lists, a
manufacturing process description, process specifications, drawings,
and pro-cap visual inspection specifications for the hybrid oscillator.

Volume 3B. "XM587 Interface Hybrid Microcircuit" describes the
manufacturing process for the XM587 Interface Unit. This new manual
includes general product information, specifications and parts lists,
a manufacturing process description, process specifications, drawings
and pre-cap visual inspection specifications for the hybrid unit.

17
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TECHNICAL DATA PACKAGE FOR XM587/XM724 PRECISION
OSCILLATOR AND INTERFACE HYBRID UNITS

The drawing package for the Interface (P/N 10990455) and Osciluator
(P/N 11711427) Hybrid Mlcrocircuits was upgraded to meet the require-
ments of MIL-STD-100. The drawing package conalats of the thirty-
four drawing* listed below.

Drawing No. Description

11711633 Thin Film Realator Array, RAl

11711634 Thin Film Resletor Array. RA2

11711635 Oscillator Hybrid Subassembly

11711636 Precision OsciUator Schematic

11711637 Semiconductor Chip Specification

11711638 Substrate. Ceramic

11711639 Chip. Diode

11711640 Chip. Zener Diode

11711641 Chip, Zener Diode

11711642 Chip, Transistor

11711643 Chip, Translator

I
11711644 Chip. Transistor11I711845 Chip. Translator !

11711646 Capacitor

11711647 Chip, Zener Diode

11711648 Terminal.

11711649 Cover

11711650 Header

0
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Drawing No. Description

11711881 Capacitor

11711682 Capacitor

S11711683 Capacitor

11711684 Substrate, Ceramic

11711685 Substrate, Silicon

11711614 Network Thick Film Interface Hybrid

11711615 Substrate

11711616 Signal Condtioning Circuits Schematic

11711617 Interface Hybrid Assembly

10990455 Interface Hybrid Encapsulated

11711619 Internal Visual Requirements for Hybrid
Microcircuits for Shock Application

11711620 Networks, Thick FiLn3. Visual Requirements for

11711621 Semiconductor Chip Specification. Hybrid Interface

1171142'7 Precision Oscillator, Hybrid

11711623 Substrate

F 11711624 Network. Thick Film

Copies of the upgraded drawings for the oscillator and the interface
hybrid units are included in Appendix H.

4
80

C.. ---



TECHNICAL DATA PACKAGE FOR MODIFIED XM587E2 FUZE
- SINGLE PRINTED CIRCUIT BOARD UNIT

The drawing package for the modified XM587E2 Fuze was prepared to
the requirements of Level 1 of MIL-D-1000. The drawing package
consists of only piece parts and assembly drawings unique to the modi-
fled fuze. The drawing package consists of the following drawings:

Drawing No. Description

28115968 Sleeve. Impact Swlitch

28115969 Mounting Board, Bobbin Assembly

28115970 Bobbin Assembly

28115971 Transformer, Encapsulated

28116044 Printed Wiring Board. XM587 (3 sheets)

28116045 Printed Wiring Board Assembly, XM587

28116051 Key

28116052 Inte-connection Diagram, Printed Wiring Board1 XM587

28116147 Fuze, ET: XM587E2 (Lies Booster Pellet
and Cup)

28116148 Fuze, ET: XM587E2 (Single Board Assembly

28116149 Electronics and Nose Cone Assembly/Single
Printed Circuit Board

28116160 Electronics Assembly with single Printed
Circuit Board

Copies of these drawings are included in this report as Appendix K.
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'%. CONCLUSIONS

The fabrication experience, inspection results, and test data taken dur-
ing this trogram support the following conclusion regarding the
XM587E /XM724 Fuze and its components.

Item

I The DT/OT U hybrid oscillator ins capable of meeting the
oscillator first article and LAT.

2 The DT/OT U hybrid interface unit is capable of meeting
the first article and LAT.

3 The S&A mechanism is capable of meeting first article
and LAT.

4 The rear fitting assembly is capable of meeting first
article and LAT.

5 The DT/OT li Electronics and Nose Cone Assemblies
("E" Heads) did not pass JLAT due to problems with the
hybrid oscillator, the ZNOS coumter, and the impact
switch. There were excessive "E" Head failure because
of oscillator failures during " E " Head LAT. The bond
wire system of the oscillator did not withstand shock
levels of 30, 000 shock tests. There were excessive "E"
Head failures because of MNOS counter failures during
"E" Head LAT. The counter did not withstand high
temperatures, low temperatures, and 30, 000 G shock
tests. Tuere were excessive "E" Head failures because
of impact switch failures during "E" Head LAT. The
impact switch did not operate reliably at 475 Ges.

NOTE: Field test results indicate that the 30, 000 G
shock teot requirement may be too stringent a require-
ment in light of the above llsid "E' Head failures.

6 There are many producibilitv changes that can be made
without specific developmnent effort and which will sipnl-
flcantly improve the produclbility of the XMU67E21XM724
Fuze.
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Item

7 The TAB HMO will nm.et the low unit product cost
o)jective.

8 The electroatco of the XMS87E2 Fuze. incorporating the
improved oscillator. interface and counter integrated
circuitts can be assembled on a single printed circuit
Car^i.

"" he slngle printed circuit board or modified XM587 is
less vulnerable to ESD damage than In the DT/OT 1U
verion.
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APPENDDX A

HDL ENGINEERING RELEASE RECORD

NO. 58701000

DESIGN BASELINE FOR THE XM587E2 FUZE
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DESIGN BASELINE FOR THE XM724 FUZE
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I920? C 117??0329. - .. 1 _E -9Z- _75 -X
191 117?0330 .6_. - 1 - J&________

19,10, 5 11 7Z0J31 _ - -k ______

19202 5 1 12?033e -- 1 -_. - - _ _________

I q , 0 C 1170333 *. -~. 1 D.7-21-75- -A
I9190Z c I1I720334 IQ--'I 0:_1 10J .5- Y_____ -

14.'O. C) 11720335 - 1 J .7j . .

1 1~ IL I11720 34 L' -.
19,020? DL I1I??034Z~. - I .:~ A. .
19"0? PL I I I 0342 . - . - .

S 117203461 A 1 - X ... _ _

190 1 1170344 _ ________

1910? C 117 0346~.... _
192W. C 11720347 -Al.--.. 1 .- f-6__ _ _ _

19?0?1 C 11720348 .- 1..A J- 21 -S 7-5
1920" 0 11720349 A.1- A- Xl-S
19202 6 117~20350--_ . I A J1~5____
19202 .c 117Z1241 _E ~ .- 1- ._.X . - --

1920Z C I 1172122. 1 D~ -J 6-.52. X -

19M0 .1172265 .C .12-.96-6.. A.. -

19202 0 117212117 1 8 A 68-A5J .
19202 B I1217 MUM. A.. __6!-7-6_ A - _ _ _

19202l 0 .~117214,80 .- 2 C 8-5-76-L _X1 .____

1 9202 B 11721 28) --_ I -c j OL.-5.:1 _L
19202 C 11722405 . . - 19. A.- J-I. 1 -
19Z02 D 11722620 A- . - I K - _____

.19202 0 .11122621 k ~- - - _____

12202 .D ... 17262L? I .f k 12-23-7(L ._____L__
19202-., B. 11722023 - 1 A .146-2i.5-. _)U-_ .

IM2.Q B. 11722624...... I l A _X,-.J J.-_ _

19ZG0I B. 11722625 X.-. 1 B 22-6 .. A --

19202. a 1 126l . - 1 B 2-23-76 X. . - _ _

02a., R. 11722627 . - 1 A 7-16-25

AMC Fwo" 172A* -
26 Feb 1970
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ENGINEERING RMlASE RECORD

LII NO O AlL SUILLY Of SWZLM

7240~~O 00 1 1 b 1977 .L. 5 of
&Co ~ coumI IC OCUMW ______ __ISO wsswt-sou

19202 8,. 11722630-~..- I - .

192MZ.. D 1223 I _A_ 2-23-26-1..X
19202 _D_ -1222632-- 1- 1.- ~ ______

1920? D - 17Z26J33______ I.. --- 2 - _.- - - -,

AMC f5e" 17240-R
26 ýrtb 1970
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APPENDIX C

HDL ENGINEERING RELEASE RECORD

NO. 74401000

DESIGN BASELINE FOR THE XM744 TRA'INING FUZE
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IWNOINEEING tIMIASI WEORD

4. Xwftwv *Alutlt UISAKIMID cm cMANS(

Kn _ _ _M _"

If. roan" Im.,wg LYS. OAIM_ __ _

NU Ifiltus a. asVIs

&CMi - .-I. NN-n

i I. Ila-i

MAI:

AMC Poem i 1124V &I.

26 Fob 1970
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Nt No.~I IOfSET

)4,lc *'Cs 7

C.U-t Aiks't. J- vll

.w x _q_ -w l 'I A�-- _

*nbx~&!~f rl.-.. -"____ _L A-

~agac, AfllU4Z___

Au ~ h4V sp mz. -t _,3m

k la .4etafl. x

bL X7.4~ 1

M5A. C-L i4*1t-

Aki uk vnIA --

OU. Im____

L I

AMC. Fct 1722olt - . L L 1~2. .___

26 Feb ~ 19?0k 2 . _ __ _



APPENDIX D

"AS BUILT" CONFIGURATION

OF THE

DESIGN EVALUATION GROUP LOT

AND

LOT I

XMSSTE2 AND XM724 FUZES

t



DEG & LOT 01 "E" HEADS

'As Suitlt' List Of Each Piece Part Used in The Build Of The 0(G A Lot 01

E.-eMds Transferred From Contract DAA&31JS-C-0157 To OAA639-77-C-O0S

PISIFr ReVISIon Le~tte

10990454 NM Counter. Memory G601

11711234 Diode. Zener C

11711240 Capacitor. Ceramic A

1711242 Diode, Zelir S

11711124 0OS Scaler/Logic and O/H A001

11711281 PW Board 12 1

11711282 PW Soard 02 ASH •

11711404.1 Capacitor, Tanta1ul C

11711404.? Capacitor, Tantalum C
1171140S Resistor. Composition 6

11711404 Diode C

11711407 Nose Plug Electronics 6

11711406 Cone. Nose F

1171140g Cover. Electronics C

11711410 Cup. Orientation 0

11711411 Printed Wiring Board 92 0

1171141? PW No. 1 E

11711416-1 Ring, Setting 0

11711416- Rin•. Setting 0

11711417-1 Pad. Contact 0

11111417.2 Pad. Contact 0
11711416 Contact Coll C

11711419 Strip, Leed Frame C

11711420 . bobbin Assembly

11711421 Mire, Core S

0101



B1I

DEG & LOT i1 NE" HEAMS (Cont.)

PN Part e Revision Letter

11711422 Bobbin, Core B

11711423 Core, Coil C

11711424 Transistor. High Current MPH E

11711425 Setting Ring & Plug Assembly £

11711427 Precision Oscillator. Hybrid E.01

11711429 Base Mixture. Epoxy Resin B

11711431 Hardener. Aromatic Amine o

11711444 Washer. Connector I
11711445 Potting Compound

11711446 Mounting Board. Bobbin Assembly -

11711447 Post, Mounting Board

11711448 Transformer, Encapsulated A

11711449 Ring, Brazing A

117114S0.1 Ring, Setting Assembly

117114S0-2 Ring. Setting Assembly

11711610 Interface Hybrid 0

117114S1 Wire, Contact

11716418 Impact Switch

MAS-$49-3 washer. Normet. - Insul.. Elect.

MS936-XX 'O'Rtng

102O
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DEG a LOT 01 KU FITTING$

"As Suilt" list of piece parts used in the build of the 0(5 A Lot 01

aear Fitting Assl isn oan Contract 0•39-17-C-004.

4S27193-4 Flat Washer

6SS1923-138 Spring Pin C

1171234 Detonator Clip A

11720206 Booster Grip 3

11720214 Ground Pin Clip A

11720216 Power Supply 6

11720256 Output Load Assy. C

11720296-1 Iias Spring 0

11 720296-Z ties Spring 0

11720297 DetoMtor Contact

1172029S Detonator Ilock

1172029 cot. Cant. Insulator A

11722405 [les. Detonator A

11722622 Sl ove K

11711478 Oct. Ilock Plug A

11726804 Firing Assy. Lead I

I

103
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DEG LOT li S&A's

"t As Built" list of Pierce Parts used in the build of the DEG &

Lot #1 S i A Nodules on Contract DAAG39-77-C-OM6

P/N Pat a Ravtsion Letltr

11711726 Gear & Pinion 91

11720302 S&A Nodule Can A

11720303 Upper Gear Plate E

11720304 Nodule Pin

11720306 Rotor Body S

11720305 Escape Wiheel & Pinion Assy. C

11720309 Pallet A

11720310 Lead Cup Assy C

11720317 S/S Pin Disc A

11720318 Gear Plate Spacer B
11720320 Pallet Shaft C

11720321 Lor Gear Plate D

11720322 Spinlock Shaft

11720323 Lock Pin Disc

11720324 Rotor Lock Pin A

1172032S Lock Pin Spring A

11720327 Spinlock Spring A

11720328 Splnlock I

11720321 Rotor Shaft E

11720330 Rotor Gear a

11720333 Setback Pin 0

117"M034 S/6 Pin Spring D

11720335 Bottom Plate C

104



DEG I LOT 01 WYIIDS

"As Built" list of piece parts and assmbly drawings used In the build of

DEG & Lot 11 Interface Hybrids and Precision Oscillators on Contract

WASM-n7-C-O066.

Pe rl Orawim Description
10990465 Interface Hybrid Circuit O

117073% Foam Potting Compound

11711427 Precision Oscillator E.01

11711606 ThickfIle Network Cl01

11711606 Substrata

11711607 Interface Hybrid Sch~emtic A+01

11711606 Interface Hybrid Assa1bly E*-2

11711610 Encapsulated Interface Hybrid 0401

11711611 Microcircuit Visual aquiremmnts A

11711612 Thickfilm Visual equirments A

11711613 Semiconductor Chip Specification -

1171162S Precision Oscillator 0401

11711626 Substrate A

11711627 Thickfilm Network S

11711628 Thinfilm Resistor Array 01 5401

11711629 Thinfilm Resistor Armay 02

11711630 Precision Oscillator Assembly

11711631 Precision Oscillator ScImmtic A403

11711632 Seiiconductor Chip Secificatiom -

105



APPENDIX E

"As BUILT" CONFIGURATDN

OF •OT 2

XM58TE2 AND XM724 FUZES
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LOT 02 "" KM AND FINA. FUll

"As builto list of issemblies and piece perts used In the build of Lot #2

E-Herds on contract UMG39-77-C-00S6.

10990456 Interface Wyrid H

109904" waOs Counte?, Memory J

11711234 Diode. Zener 0

11711240 Capacitor, Ceramic A

11711242 Diode. Zener C

11711256 MOA Scaler/Logic an- O/H 0

11711266 Fuze. ET, XR724 H

11711269 Schemtict. M724 C

11711270 Intercomect DIA., 1XnT4 C

11711275 ASS Holding CompoAnd

11711276 O-Ring Grese

11711401 Schemtic IMT72 N

11711402 Interconnect Diagram H

11711404-1 Capacitor. Tantalum C

1171140-2 Capacitor, Tantalum C

11711405 Resistor, Comosition 6

11711406 Diode E

11711407 Nose Plug Electronics 6

11711406 Cone, Nose K

11711409 Cover. Electronics 6

11711410 Cap, Orientation F

11711411 Printed Wiring Board t2 F

11711412 Printed Wiring board 01 F

11711413 PM board Assahbly #1

11711414 PM board Assombly 92 6

11711416-1 Ring, Setting 0

0 107



LOT 02 *E" HEADS AND FINAL FUZE (€on't.)

11711416-2 Ring. Setting 0

11711417-1 Pod. Contact 0

11711417-2 Pad. Contact 0

11711416 Contact Coil l

11711419 Strip. Load Frome C

11711420 bobbin Assembly S

11711421 Wire. Core 6

11711422 bobbin, Core 3

11711423 Core. Coil C

11711424 Transistor, High Current MPN F

1171142S Setting Ring I Plug Assembly E

117114V) Precision Oscillator. Hybrid L

11711428 Electronics Assambly

11711429 base Mixture, Epoxy Resin 8

11711430 Elec. I Nose Conf. 6 Assy. V

11711431 Hardeer. Aromtic Amiem

11711432 Potting Coxpound B

11711433 Fuze. ET, 1MN87 (less booster) N

1171143S Fuze. CT. XM887 (Loaded) E

11711444 Washer, Connector I

11711445 Potting Compound

11711444 mounting Board, bobbin Assy.

11711447 Post, Nounting board

11711448 Transformer. Encapsulated I

11711449 Ring, grazing A

11711450-1 Ring, Setting Assembly

117114SO-2 Ring, Setting Assmobly

0



LOT 0z "E" HEADS AND FINAL FUZE (con't.)

11711461 Wire, Contact a

11716418 Impact Switch

1171840 Adhesive, Rubber S

11720206 Cup. Sooster A

1172248S VM87 Elect Tim Fure C

117268 Wu724 Elect Tia Fuze C

VA$-49-3 Washer, hooet. - Insul., Elect. -

NS•3S6-XX '0' Ring

109
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LOT #2 SU1%

"As bluilt' list of piece parts and *.%emblies used In the build of the Lot #2

S & A Nodules on contract WAAC39-77,,C-0D56.

Part 0 Part h•va Resj_3J!t.*

11711726 Pinion No, I A

11711727 Cor No. I A

11711728 Goar I Pinion #1

I17200 5 i&A "ult H

11720301 S I A Module Sub Asy.,

11721302 I Nodule Can A

11720303 Upper &oar Plate F

11720304 nodule ?'n

11720305 Rotor Assembly C

11720306 Rotor BodWy 1

1172030 Lsc[apq Whel A Pinion A;),. C

11720309 Pallet A

11720310 Lead Cup Asy. C

11720311 Lead Cup ,

11720312 Disc.. Lad

11720313 5 & A Nodule Lower Assy. A

11770317 S/6 Pin Dist. A

11720318 oear Plate Spacer I

S11720319 Lower Plote Assy.

11720320 Pallet S-haft C

11770321 Lower Gear Plate D

11720322 Spinlock Sheft

11720323 Lock Pin Disc.

11720324 Rotor LOck Pin A

Ito



LOT #2. S&4s (con't.)

IiIZO32 Lack Pin Spring A
I 7MO326 Shaft, Gear A

112021spinlock .*ppio AI',11 720328 SpInloch-
11t029Rotor SN~tt C

11120330 Rotor GearD

11720333 Setback Pin0

11120134 SeB Pin Spring

1172033S Botto" PlateC4



101 02 REAR FITTINGS

"As Bu1lt" list of piece parts and assemblies used In the build of the

Lot 02 Rear Fitting asSe1lites.

PrtLL Part Nw Revision

NS27183-4 Flat Washer

NS51923-13 8 45peing Pin

11711478 Dot. Block Plug A

11711726 Lead, Firing 5

I71234 Detonator Clip A

11720206 Booster Cup 8

11720214 Ground Pin Clip A

11720216 Power Supply P

11720258 Output Lead Assy. C

11720279 Dtic., Lead Output

11720280 Cup, Lead Output A

11720291 Re4r fitting

11720296-1 Bias Spring 0

11720296-2 Bias Spring 0

11720297 Detonator Contact

11720296 Detonator Block

11720299 Det. Cont. Insulator A

41722405 FIec. Detonator A

1122620 Dot. Block Assembly a

11722622 SIeve L

111226•6 Fir'ing Lead and Battery Asseftly C

1172280) Adftsive Thermosat V

11126804 Firing Assy. Load 6

(r)
112
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LOT 02 HYBRIDS

"As Built" list of piece parts and assambly drawings used In the build

of Lot 02 Interface Hybrids and Precision Oscillators on Contract

0AA39-77-C-0056.

Part 9 Drawing cr1 tin RvtI s in

I105M anterface Hybrid Circuit H

11707396 Foam Potting Compound C

11711427 Precision Oscillator L

11711605 Thickftlm Network D

11711606 Substrate A

11111607 Interface Hybrid Schematic B

11711606 Interface Hybrid Assembly F

11711610 Encapsulated Interface Hybrid E

11711611 Microcircuit Visual Requiremnts A O0

11711612 Thickfilm Visual Requirements A

11711613 Semiconductor Chip Specification A

11711625 Precision Oscillator E

11711626 Substrate A

11711627 Thickfilm Network B

11711628 lhinfilm Resistor Arr.y 11 C

11711629 Thinfill Resistor Array 02 C

11711630 Precision Oscillator Assebly F

11711631 Precision Oscillator Schematic S

11711632 Set'icLsductor Chip Specification A

I0 '"



LOT 2 WAIVERS AND DEVIATInNS

t DEVEIAT IONS

DCV. * TITLE P/N DATE SUUNITTED

D-006-1 sbstitute of vi-,u41 11720300 22 March 1977
inspection for probe (SM module)
test.

D-OD66-- hear Fitting inspection 11720191 17 Novoimr 1977
rtqir""t (alteramte (Rear Fitting
inspection mthod) assen.)

O-OOW-7 Undersized and oversized 11722622 3 Jauary 1978
S&A cavity depths (sleeve)

AIVER * TITLE P/N DATE SUJNITTEO

W.006-1 Gaging center dist. 11720305 17 June 1977with mostor gear (Rotor assem.)

W-O056-O Nose Plug .safly 11711430 1 MrWch 1978
more than 0.012 In. (elect & Nose
below Nose Cone Cone ass..)

114
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TEST REPORTS
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purrT ARTICLE TEST REPORT )
DO PORN 1423 ITSK A00A

(WT 0001) IMTP.FWE NYIMID (1N 1099%455)
COWMRNCT OA"39-77-C-O05b

FlIRI ARTtCL8 AFYROWAL SARIME TIST R9SULTS:

SAMPL ACCIEPT REJECT NO.

JIML NO, 00, M

Imbgreap Al is 1 f

*bbgroup AZ 4 5
(Opelat Las Paramters)

SoberounA)A 25 1 2 0
(Nigh Temerature Performance)

Subigroup # 25 1 20
(Low Temerature Porforimeace)

(?aw.rature CYCII14) *
ftbaroop 32 25* 2 0
(shock)

MAboroup 113 25 120
(Constat Acceleration)

Subgroup 24 25 7 0
(Wish Temprature Storaga)

SOabgroup5 1 0 1 0
(Lead lategrity)

SwtsgraupD 56 0 1 5
(SolIderabili ty)

S' .,groiup CI I
457"M omi fir'.)

U Iit Nam. 63 and 136 failed Subgroup A2 tooting.

Mo hi portiount of MS tests is being waived according to Govtflmmat Waiver #W-0"6-31

e~eNot a Vequivement for acceptance per Paragraph 6.5 of "eificotion 10990%53. Two

Of the failures (Unite 126 and 00055) were marginal voltage failures, poestbly caused
by extraImeous *oivtswws inducod by the long lead wires soldered to the pert's pies.
Only U~nit 0OOP0 was a ctumloto unit failute.

WOMY&. II Quality Reprosestativt AL .~gi.~ lL.1L..



IItST ARTICLE TlST IMPORT

DO FMlJ 1423 ITCH *•)A
(1,01 0001) USCILLATOL (PIN 117l1t27)

CONT&WT D.AW39-77-C-0056

VTIST ARTICLS APPIOVAL S•PaLt TEST RESULTS:

SM•?LZ ACCIFT ItjtIcT NO. S• s. JL NH._ 26CT

S aubgtoup Al ISO & 5 2

(Operating Characteristics)

Subgroup A2 25 1 0
(Current)

Subgroup AI 1i 1 2 0
(gliectromic Shield mad Visual)

Subgroup l1 25 1 2 0
(Temperature Cycling)

Sab~tomp I2 5 1 2 0
(Coastant Acceleretion)

Subgroup a) 25 1 2 0

(Nigh Temperature Strar&&)

2Subgroup K 2S 1 2 1
(3ock)

Subgroup 05 0 0 1 0
(Solderability)

ubgrtoup 16 0 0 1 0
(Lead Integrity)

Subgr•up Ci i8 I 0
(Gus Fire)

0 Itt Woe. 61 and 123 failed the ambie.t portion if the operati.ng characteristics test.

T wo watts failed the Preshork Eltltronc Interrogation -- Mclt leo. 81 and 68. Volt
W81 should have been eogregated mut after the ambiett aiortto of the operating
characterittics test, while thUitr 0 woan damaged after passing the Subgroup At test.
The watrts wre replaced with Unit Wi's. 137 sad 158. Unit OEq failed Post-sh4ck
Periodl Interrogation.

IWCAS Reapresentative ".._,% ." !./ "/

NoeYwll quality Rep.e.s.tati. t h 71/17/

-O 117



FIRST AR71CLE IHSP.CTION RE1POT
30 FOIM 1423 ITDI AOOA
A "HODUI. p/ 11720300

OWAT3CT DA39-77-C-0056

IrltT A1tCU~ LOT Slig 8 06

A. C|leesficatiom of Defects Inspection Results:

1. A 1odu10 e (Loss Setback Fin) (P/N 11720100), InspeCtion Operatio 0
3058 and 0555.

0010116 ML as~elt Slo Dfat
viol Amin& (Low Limit) .04 $06 0
mIKO Armia (High Limit) .40 aO6 0
Rao) Wie-armngl .04 306 0

104 Setback Pil Operation .40 125 0

2. NA Nodule (PIN 11720300), Inspection Operation 0 0358 and 055s.

In IMfzo A$L $ISOite± L etc ti
QIuality of Crimp 1.0 so 0

1102 Quality of StIzes 1.0 s0 0
U103 Max. O.D. .65 so 0*

U104 VAR. Length .65 so 0
Nloot mark qi WO 8 s 0

3. Fr9aration for Delivery, Inspection Operation 0 0553.

S& L•ah~ MOL kt1 Sirt LIafl+aa
CI a1te Position MOax 726 0

viol Marking. tackkin
NIO) Secouda 11401 Reckrins Not Applicable
001 -Packaing

a. First Article Approval " ole Teat Results: (Note: The FAAS tests esre
Witnessed by RUL, DCAS an Honeywell Quality Representat tea.)

Teat Ioacripton inSwill! bscoot PeIzsL L
jolt 20 0. 1 0
Juble 20 0 1 0
5' Drop 20 0 1 0
T 0 0 1 0
Setback FPlo Operation to I 1 0
Fa-aruins s0 0 1 0

e lew Lim~it so 0 1 0
9 Rig% Limit so k 2 1

Firing so 0 1 0

*' Arming Distance AS 0 1 0
Ihe unit woere deviated to 1.356" sam. 0.0.

*.Owe (1) armed at 14.0 turns at low tmperature. Armed at 26.6 tursn when re-
taoted at IOU teoctature.

STest perfor•ed by Govrrnment.

lie



OD PM 1423 ITW AOOA
AMR VMW WIN l172U91
oOWruAC DAM39-7-C-0054

First Artlele Lot 31.. * 323

A. CloeeLftustloe of Defests 1aspectiou Ressltc:

1. New fittlog Assemly (P/M 11720291), luepestion Operation fft-O

RoorinSA Module 10M
to Poll 1af Pee Fst les

11101 2.00-12 UPS I7wam .65 so N/A *
nlot 1.600-20 ONS lwei .65 60 N/A *
11103 1. 60 max. Dis. .4 s 0
DUOS 1.700 10u. Me. .63 so 0
Ifls 1.510 Max. larmis. .65 so 0
NiOS .618 Max. DNMOMs .65 10 0
1507 1.634 Msa. Dmstsim .65 Ad0
nUos weemb Slots Spi &

Width .65 so 0

Sapply "tas .65 00 33 a~
KIl .21 J i Ma. 1mev

Supply Pie bight .65 so 0
1512 Ilect. Detoeafor Re-

ýslottwc .GS 10 0
11113 1mwer Deppy Resis-

tomes .65 so 0
w014 INA Nodule Iuwm td

or Hiset" t0o1 325 M/A *
"1013 Also SVTLM Reverted

or Nisaing .65 so N/A *
MI. nrive Pie P'resent or

Hiualog, e Aplicable .63 10 N/A *
NI17 Uetewpve fmes 1.5(04) A 95 D LO0W

a. Mevt Aiteld. Applwo I Smpe Test Revolts: (Noet: Tbe ,1*.. toots wr
vitweesei by I1. or WAS, atom with Owasyrol Quoility sre*1e)

Vote PCe teesw Test1
(A) 5 Ft. Drop Test

(Dropped Oe amdDow) 32 12 0
Torqoe Toot
(WMtetood 10 1m.Lb.Tovasimal
Fran* Withoat Radial Dispim.e-

MOK)32 12
Blast. "et. Isigsetsin
(2.0 - 11.OIL_ between hows

IT n +)32 1 2 0

119



.2

* Not Applicabls - Tests were deviated according to Deviat•oa #D-00•4-3.

we TorVue test failures were betv.n the ramie 7.0 - 9.5 is. 1be. for the
six unimt. (1WTK- This to an *dvtoury to•t,)

*W otv*eJ accordite to RW *10300 with 100t. X-rayr impectilo acoordlug to
Waiver #W-00-4. Meitupectit• revealed II of 325 fuses with battery
pi% to "ties cotI probleme.

(A) Five-foot drop test to advIsory.

DWAS aepresoutat ire

hoeyWell Ouality .eprsesetattve --z MW Mg- S AV 7

'( 4

1201



LOT ACCUAPTNCI ItST REPORT
DO FORM 1423 1134 AO02

(LOT 0002) INTURFACE 1413RID (M/O 10990455)
COSITNACT DAAC39-77-C-005

Lot Acceptance Tort Usul~ts

Sample Azcopt Reject No.
MTqt ýo S rptiOn SNtO No. No. Defect.

SubgroupAI 15 1 2 0
(lateroal Vieoaa)

(1) Subgtoup A2 158 4 5 2(Operating r ramet.rs)

subgrouJp A) 25 1 2 0
(High Tomorature Performance)

Subgroup A4 25 1 2 0
(Lxv Temperat io Performance)

(2) u11group &1 25 1 2 1
(Temaprature Cycling)

Sbgroup 52 25 1 2 0
(SOWCk)

(3) Subgroup 5) 2S 1 2 1
(Cnoetant Accelerat ion)

Subgroump 54 25 1 2 0
(High Temperature Storoge)

IbhbaroupS AS 0 1 0
(lom net triy)

Subgroup 16 0 1 0
(Solderabi ity)

(4) Sujbroup Cl 25 1 2 a
(57Mi Gunfire)

(1) Untt 041 failed Test VIOA by bernA 0.OIV. out of the specified limits.

Unit 044 failed Teat VIOA (0.26V. out of spec.) and Toot VIIA (0.lV. out
of Spec.)

(2) Unit 133 failed 9 of the 14 testa conducted up"n it, none of which war*

121
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(1) Unit 191 failed 5 of the 314 tests conducted upon It, none of whi•h were

(4) Ite *tot anit@ that failed (Units 136, 1 39 .143. 341. 147. 151, 153. and

161) wer. due to marginally low volta*% reedlng for Test V78 or V7C.

All units w•re a rStially low by O.21V. or les. It can be noted that a

total of 38 units were subjected to the 57m gunfire test. Fer in-

structiona by NDL. 25 units were selected a& the required sample before

post-fire electrical testing. Of the 38 tested units, there were 14

total failures, all staming frtm failing the testaand by the mom wartines,

prevaiously meat toted.

DwA RPUKMMrfAT IVK XiI AMiiAMA (OORY L QU IT RVR0TT A. a-' ' L &A mi -- ++ + ++
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LOT ACCMA~tA•IC9 TULT MMPORT
DO YO 10•3 ITIIM A002(LOT 4002) PWISI$ON OSCLLATOR 0/9 11711427)

CONTIAC OAAC39-77-C-O056

Lat Aceptarwe -rest Rtesults.

TT9T DISCIRIPT06 ______1E____T O AIL O, 10.09

1)Sbroup A2 2

Subgroup A2 25 1 2 0

Subltruup' 81 2• 1 2 0

SubRroup l2 i1 2 0Subgro~up 01 2.5 2 0

(Conat. wlCV1Vt10n)

Subgro'up NJ 1$ 2 0
(Huih loop Stonrage

()Subgroup N4 2
(Sov k)

Sutblt, "up R• 0 1 0
So I d 0 abi I | t y)

Sutlrup 16 8 0 0 0
(1I43 4n 1 gr1i )

(1) Vnitt No. INO failed at ambient teomprature due a marginally high gtartag4
vw ItIatg. onitt started at .027V. higher than nox. limit.

Unit *o. 3 failed at +71"'. end -50oC. dU9 to It@ output VOltage belag

marginally low. The unit a tmuput viwe as0 maim of 0.5y. outside of
a p., r f tet ton.

(2) Unit Wo. 94 failed shotk testing for its period Lutg vorisaelly over
opycification due to drift by .O)1,,VX

( n) toe test veh( lIt was not recovered aftor 57am gualfire teat at IL, wh!
contained five of the sa-pie,' smple.

DCAS rRKflSLWTATIVI

i)~'~tL CUAITY1 i URlttSE)TA-1IVP. 4__



LOT ACGKTAWX TEST REPORT
DO FMJ 1423 ITEM4 A02

ISRM F1T18 (POhi 11720291) LOT I
CONTRACT DAN9-77-C-0056

Lot Siog - 751

A. Cleassfication of Defects Iupecltion Results:

I. Iear Pitting Assembly (P/N U1720291), uIspection Operation *05-05

£dALUALU aLd " M& J aL1.j"A DeLfect

CI Rotor in SA odule in 10'3 751 N/A *
Fully fet* ftsttion

"11O0 2.00 - 12 UNS Thread .65 80 N/A *
11102 1.600 - 20 UuS Thread .65 so ti/A *
M1103 I,560 K". Die. .65 50 N/A
"104 1.700 Min. Die. .65 s0 0
"1105 1.510 max. Iutrusiom .65 W 0
W1106 .618 Max. Dimensoon .65 W) 0
1107 1.634 Him. Dimension .65 s0 0
"1ID0 Wrench Slots "ajeu sad .65 go 0

Width
Hilo Position of Power .65 •10 0

supply Pir's
Kill .215 max. Poer Sur. y .65 80 0

Prn Wi• .,.t
"1112 Klect. Detonator oeolot- .65 80 0

aece
Nil) Poner "tly Resistance .65 50 0
"Ht14 iA Module Inverted or 1Q0M4 751 W/A 1

Higsins
Nits5 &Sao Spring Inverted or .s SO W/A 0

Higssin
M116 firing Pin Present or .65 s0 X/A A

Minsigr, as Applicable
ill7 vaterproots I.5() 32 4 *

5. Lot Acceptae Functlanml Test Resltit: (NOTE: The veorous tests wers
wituesmed by !9CA'V end "o"e*yell Quality 6eplresentativrs.)

Test figripoit ionrle $IL ivy Acu No I.loctX2.N. k.. firsti

(A)W-Foot 1rv Test 7 2 0

(Dr, v, ', 4'm rnd 1)oni"
Torw Toest P 1 2 0
(Withstond 30 in. 1b.

Toilo!nal Farr*e Wihout
Radial Diaplearsnt)
te.Ct. Dot. te0,4eianc 32 1 2 0

(7,0 - 11.0 Oba hatWeen
PLns 'T' end '4')
Battery R4v•stance 32 1 2 0
G(Cvctevr than 100K ohinm
D0etweern Pint '' a# '.e )

Fitins Tost 32 0 1 0
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LOT ACC FAMCE TlST WhOPT
DD MN 1423 ITCH A002
MSAR FIx•l• (P/N 11720291) LOT I
23MM " 39-77-C-095 6 -

* Not Applicable - Deviated according to Deviatios #D-0056-5.
** Not Applicable - Devttod according to Deviation #0-OOS6-

N** Not Applicabie - Waived accordiog to Waiver tW-0056-6
SDua to the Rear Aneeibly fatllin the weterproofness Lnspectio,

em extra layer of ITY compound we• al•Ited arouad the Lead Cup
outplt hole to ensure that the units were asoled. A comparative
eto.dy was conducted to doterusto the effect the additional layer
of RTV would hav* on ootput discharge. This wasr done by c€mparing
the .ente blasted into a 2024-T4 aluminum witness block, between
the test unite of the DWG lot and the test units of the Lot I group.
For the DMi lot, the men dent depth wee .017J in. vith a ltd. dev.
of .0161; for the Lot I group, the seam dent depth was .0695 in.
with a mid. dov. of .0178. This Informatian leads to the coanclueto
that the ecItttoe of the RTV layer should Not affect the f'uwtlon of
the explosive train.

Ii

DCAS Nepresentative _

Honeywell Quel'ty Represemntatve /"

I
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LOT A(t:rrwAIi rar Prrm*i
DO FO"J 14121 iTfl AM!O.

NEAR VIrTTIME (P/n J17,-'fl)'[ t.'T 7

L.Ot Mit IMJ 4724)

(,)A. classificaLtion of b.I.ct Inopolt tivn Vr' It .t% 1--v lt2

1. Roar plittins AAse"Iv (r.K iI7-*OlŽi). I"'Orecthio 4)p#Fatiofi 00%.I)

CI Notur in %,A ?%'.1tulr in I. Ii 'I M P 41l

""I IS11 his%. :'pr Invoeptel or 4'hTiq ''. '

""I HIt- Mldng rin ftosent %.'r Miteulnig 6. '41.

(1) 3 Clsii cagtione o~t.f tbrfejtv Nooti iopt I r,,t l,*~ ~ t ),M;'

I. wostr itt Inp Aaeew.hlv~i1 i.''e) I.'t (PINS v'itit iiflm 014DýfI

ýAMPI F

mlI I Kwiapr sr-pyInee I '.'i 7
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LOT WEPAIAC TS"T RK"MI,
REtAR FIr¶ie; (PIN 11710Z91) 1l)l 2

CO~~TDAM1;9-Z7-C-005b -2-

t1) C. Lot Aceptince Funetional Test xesulto for XqiIVE2I0724:

3M4I.E AMIEPT RIJICT
TEST D13trITIO SIZE 1k. )o. s

(A) 5-Poot IMop Test (Dropped I 0 0
Open Knd Down)

Torque loii (Withstand I1 in. 13 0

lb. Toralonal rorce Withtout
Radial Displacement)

Eli. li. Reltance 132 0
( .i..11.,0 OiWs notwoi t%

Pins "T' And '+'I

Rarttey Resistance (Greater Tl•ii 11 0
lOOK Otim betweell Pint a and '-')

FIrIng Test 13 0 1 0

(1) Per agreemil nt with HIL, a I(M vieual Insoection wasn conducted by NDL,
DCAS, and Honeywell Quality Representatives duritn llRear Fittl il asely
and before atAking, in lieu of IO X-ray itnspection after atakil4 to
speed tip the manufacturing operatto".

( Pa sa agrerment with BIL to speed up ths manufacture of Rear Wittirgs.
Dtefects Ul thro•uh 111 or A.4..l. of Control Meoing 11720291 weave
deleted so redundAnt. with inspectilon for the *xterml Interface
charactrrittice performed at the final fule level.

(I) ROth lots vote combined fat functional testing. A review of Somptig
Plan 1801 with an AQI. of 1.0 reveals no differewsi between the required
imple sire If the lots were split or c'lmined. It wee mutually ogree"
"up'n by Hll 414d "oreyWoell that splitting the lot would cause a redtmilt
functi•.ial test. ý Nitc the number of available Roar Fittings woe criti-
tally near to the nluhmr of PUltes hivneywell was contractually obligatod to
deliver, Ioth parties (Honeywell n. HOIL) agreed to cobtne the two sub-
lots ft!'87 endi XMI24) to save an many Rear FIttinge aL possible.

(4) •tlictive I'oit was found without Spinlock Spring os ILA. Unit wos rieved
from lot.

MWIfVVLL QVAI.IY REPOKRMTATIVE ~ ~ b 2
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Ift A~~t'KrANCF Tfrir REPRINT
041 FUKN 14t.. I T#74 MW0

1. A ?a'di. -%A. WW~uII (Pin /14 1112nin)0* nwrtIn0'ii

Sis*mm 10

"plot Awinwig t- LU..Liwt) .'. 1076'

IliO. Alskint (I4ith I-f it) .4'1 IIj,

11146, n~r~ Ir. mg 0 4 I' ~ a

2r **A 7Wduiu Axiem'i-y WS~ IWO7))00) Insetioa.l.n ijv~w. itt 'PON.r

ci t~ '-Aff Neu.tlion 3007 016 to

141"i ~ aa "tt r Ct IaP 1.~0 oi

.14% AP i

it. rmac i,"lftI~ Trot Ros-uito g mt r, - Tte warltaa. tatst w'erw %itn~oeaai by

1W4b. or tow AR'ý, a I' on i th Mi.atowyvt I
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Smple I Acept Reject ft.
Test Descritton 0.. . NO,. 00, h.Coc

Uetback Pin (9001) *32 I 2 0

Setback Pin (1OOt) 032 1 -

Ihin-Arming (1100 1114) 01. 0 1 0

hivolat Tomp. Arming

(Low Limit) 1 0 1 0

(14Hih 1.iI !) 12 ] 7 0

Firlint e2 I 0

or lw loep. AsPI rit

(LA Limit) Q2 0 1 0

(NAL11 Limit) 12 1 7 1

Ficirii 32 0 I 0

Htiph 1•"•. Asmihnc

(L.M Limit 1) 0 1 0

(Ifigh Limit) 12 1 2 0

Firing 32 0 1 0

* Three separate samples, each of which ware 32 wiits, were subjected to Utbeck

Pis testIng at btath M10,s and Il00's. and also nom-eruins tests at 1100 RIt'n.

Thi accept number a"d reject number are the saom for each saiple of 32. The

Jffectui "umber•. indiates Johe deferts fowid In each group of 32 walts par each

test. i.e.- three Xroups of 12 for Setback pin, etc.

A The low temperature tests were conducted twice an the irmp of 32 units sagre-

Rated for that functlinal test. The first Ilo tie. tests were hIltCd after

26 units had been subjected to spin tests and two had maied promaturely. A. In-

depth lavetitjlat in irevealed that the ftailure were Cmased by two tmlty arie,

129

- -.----_---_w.....- (



concerntig the Spin Test rixturo, The Kvalusat in Teot rixture had a calcu-

latte three turna of error-induced by I (the Simulated %etback Pin wee

allinsiuS 10 of total Rotor radial movement, giving the Rotor a head start"

to arm. 2) the Rotor was subject to false trig~ering of the atop silgal due

to D.C. coupling of the counter with a phnto cell in the sto'p circuit. The

probleme were corrected and the same %A isodulis were subjecte# to low

toeq'erature spin tests, resulting In acceptance.

DCAS Representat ive A

hoseyvell Quality Representative
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LOT AC•C AoCt TtsT 151ORT
DO VOW 142) I[TIm A0O

UA MDNJlE (P/N 11720300) 10T 2
COMACT ODW39-77-C-OO36

Lot Siau - 2045

A. Classificatiom of Defects Inspection Results:

1. SLA Module (less Setback Ptl) P/N 11720300, Inspectiom Operation 003-58

MIOI Arming (Low Limit) .04 2041 0

"IO2 Ar•uig (High Limit) .40 2041 0

"N103 Non-Armiag .04 2048 0

2. 36A S*duls ALsembly (/IN 11720300) Inspection Operation M-511

rAt*u~WiV DI~rLL1 ML ALIAU Defects

CI Rotor So(* Position 10ON. 2048 0

MOII Quality of Crimp I, 125 0

MOII Quality of Stakes 1.0 125 "0

"lot Mix. Outside Dim, .65 125 0

"1i04 Hoot. Overall Length .65 125 0

"105 %etback Pin Disk Stake .61 125 0

"11106 Setback Pin Oper. .40 125 .0

"1201 Markin* 4.0 125 0

I. Functi•aml Test Results: (NOT!: The vatrous tste were vitnessed by L or

0CAS, along wlth I"aywell qWality Uepreaesnttivle.)

sample Accept ROJect
Test i•L.rintton .Lu. No1,. No,

Setbackrlu(S00) * 32 1 2 0

Setback Pin (1100I) * 12 1 2 0

1on-Armlag (1100 RFN) * 37 0 1 0

Ambient Temp. Arming

(Low Limit) 32 0 1 0

(Nigh Limit) 32 1 2 0

Firing 32 0 1 0
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SSpWle Accept Reject

Luw Temp. Arming

(Low LtZ;t) 3ý 0 1 0

(High Limit) 12 1 2 0

Firing 32 0 1 0

aigh To"qi. A aaaing

UAoW lUmtt) 37 0 0

(Hqigh Limt~u) 1: 1 0

Firring 12 0 1 0

SThiree separate a"lempt. each of which was 12 tuntt@. wore subjected to Setback

Fin testingl a both SOOSl'o an•d 110ft's. and also non-sr"Init tests at 1100 RFA'|.

The Accept *Nouar anI t0ject Wher at* the aive for each aimp|, nf,32. The

Defec Plumbers indicate tte deferte foud in each group of 1U units per each

tilt. 1.0 . three grtups 0 12 folt %Vtback Pin. etc.

*o T1•e tunt which failed the High liUit (advisory) specifliction of the low to~ers-

tura armstil phse. during lot acceptance tenting woo tested twice and armed at *7

revnlut ions and 4&4 tevolut lone.

DCAS Representative

Honeywell QualtyItaRpreronetativ*
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Ti'
DIG LOT TZST RIUIMT

DO PMI 1423 ITin A003
VPU. RLICTOgIIC TDU: 9087,2

CS, = DWI39-77-C-0054

bell=U RVUYAnll? GoW WI1O1AL TESt UPALTS:

SMUAR ACCEPT l"U1CT N0.

-(kp tLI dWMeTt 5 0 1 0

e•rietatism -- Mom Par
eve tatel ers)

7-1eet woyp Ti- 0 0
(Peatts *It .Wt ,kad In
"mn ~ cant, all bees

• 4-)
t Crlea. Joist Test I I/A t/A P/A1

(Mi•led to Destrupties)

po* htting Comploundi porosity2 02

(12 sections so war* thMa af
tech on any face)

Volts autbJcte4 to the five mad a voe-toot drop teat were dLsassembled *ad Inspected
"to make sure fus wae vimriCoed.

* Unit 005387 was pulled to a tnaije Ile"d of 9,4•0 thb. before crimp lllure. Unit
0011% ws puzlled to a tensile load of 69WO lb. •efore crimp failure.

b oath UWits *0014 mad r#)041 exhibited oide is the pottin cmposed greater than
llli" up to k" in diameter. Ntoever, it cam be noted that the voids were found at

* the bass of the plastic electroeics tover at the point were tbs pottiqn cempoeud it
injected Ioto the &-head. No Vigo* were found &round my of the electrokic place-
parts and assembly.

OCAA PepresentativeIŽ?i I
"Onoey- ll Qmsality Repreosatativs 76 M 1
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ENV IROIMEVI AL Trs p. ri Pr FicuiM

W'I1IFICATION 1`20003

LWT I GROUP ENVIROULVNTAL TEST RESWl.TS:
__________________________SAXIP ACCEPT REJECT NO.

Ttf7l KSCRIFTI(AG sin4 go flj-. cEI~
*S-FOOTMOP TEsT o 0

(DROPPED IN FIVE DIFFRNT
csIllvrATIaNS -- 1 PER

OCRIMP JO311T TESTaNI /N/
(PULLED TO DES'MThCTIO)

**POTT1W COMPOUJND A:
POROSITY TES1T
(1: SECTIONS an WiRE

THAN AN INCH oN Any rACH I
NO ESUNITS WStiJECTED TO THE FIVE FOOT DROP TEST AND JOLT &6 IITNIYE TEST W ENEE

DhSASSEM3LED Ait) INsPreC1i'o 'TOMEK SVRE "h. FU)ZrS WEtRE (NARMIE. IN3flCTIDN
INCLUDED CHECKING THE SPlNIJW%'KS ANO SE15flR FIN OF THE %.A 1401ALP. TO NAME SURF

THE ROTOR WAS IN A SArF POSITION, CHECRINGI THET ELEC-TRIC DtToNATT)R RESISTANC,
u:HECEIWC THE SATIUtY KE.SISIANitr, AND INTORIX(-ATIW; THE .P-HEADS (IN 741 K-HEKAD

flALL UNITS WERE PUILLED T.) CRIMP FAILUYRE. Till EIGHT ITNITS FAILED UNDE A
TENSI1.1LEOAD OF 6900 To ')IA0 LIS., WITH AN4 AVERAGE OF 78¶2.¶ LBS, AND VTD.
DEVIATION OF 671.5

SALL 11GN? U1NITS EDGISITED VOIDS IN '(HE POT11W; COMPOUND GREATER THAN
t11t"Ur TO I/A" IN DIAHETIR AT THE'1EASE OF TliE PlATIC ElECTRONICS (VYC,
AT THE POINT WNIRE T"lE PMI¶IN CONKoUD IS INJECTED INTO THE 1-HEAD. ONE
UNIT BHIDEITUID A VOID 1/l" IN DIAMETKR NEAR THE9 flit II ATIlE.

DCAS REPRESENTATIVE //
HONEYWLL QUALITY mrVPMrWATIVE p'/
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WY ICCKPTAICI TRST RIFOIT
WYT 002 F•ZU (EWIIOIIEITAO L ONLY)
MFIR. ILECTRONIC TTIM: 45MP7/X4724

)UL-r-48700 & 43702. FIGURE 2

CONTRACT DAA39-77 -C-DOV~

FUZZ W1NOOMoeNTAL, TEST REzSULTS:

SAMPLE ACCZrr EJECT ONER or

(1) 5-lroot Drop Test
(DrolP*p4 In rve• Different
orientations - One0 PerOri ntat7io) 0 1 0

Jolta od Jumble Test 6 0 1 0

Salt FoR 1 0 1 0

All units subjected to either the five-foot drop test. Jolt/Jumble tesL, or
salt fog test were disaesembled and inspected to make sure the fuses were un-
armed. Inspection included checking the splinlocks and setback pin of the XA
module to make sure the rotor woo In a safe position, checking the electric
detonator resistatce, checking the battery resistence aod subjecting each I-
head to a set/interrogation sequence. using the X436KI Fuse Setter.

(1) The S.A madul, contained in the fuse subjected to the aft end down drop had
Its setback pin retracted. Since both spinlocks were still engaged and the
rotor wao in a safe position, the fuse was conatdortd an acceptable unit.

OCAS RKPERSITATIVE ________________V__4=1__

MOKYNEYJLI. QU(ALITrY RK? E1WWlATm 2;

I?
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QLIAX.t ry VipN*, I A I It lN 6 EVAIA1 AT1 OI RIAINMT

1):( IALT I E -11AlJS, WPN It 7114 41)

SAMMY~ A&(t F.PT KFIV1C No.
UT,ýr!TNS Nil. D _ EFECTS

(2) SULlURMP Al 101) 2 .3 19

0I) SUN9M.OUI A2 ')2 2 31

(4) .ILU(ROIJI A I

( 1 44R(l'P s I 14 20

C'~) 111.*001* ItI 1)' k 2 1

(ech pulwoII a M

it) Un~t t 7 fu IFJ J11V. ;.. 1.Al'y G4 ia~t A t.'r 1101 It-ii1,7 failied dup to

(2) %11 fAitluIre vrr- XH itif'F 1II -11 k. All (nilod. tot de.--iitipt ofIte r*-

('I) Iniit #641 (aU.'rA 1d1i !1 -Att!Ill-1) y tel Kli kUrý -it e.i1d ilf Which Indicate
m %rA~e~d (ratiaf-airwi.

(4.) rhe fAt tilr. Wife fll' ieruitt 6, 1, slid 9 were multiftraetrd, i.e. more
tAn onew Pl.' remitt e.'r1 ',omw.ii failed.. ine rat h of the. titit a. Unilts 16
411ed "ii I-Arginoliy f.c~1.-J 016, loeng tiwout Prato"i.c clueing electrical

opatiniK (Tro~t 1.910). l'peij rericvc-otigation of threse units lin failure
mvnalyals., they fuietli inc'e proeartly. first vaalfiunctfon can he. attributed
te'.)~d Etrtml intiptfitc~r hc'twe-pr ?.-lfrena mi And ret tiqitippent. Unit #26

'T~~a~trophtk:allV 1`0111" t.'at 1-911. r-Ailccr. IVi Mql tgage Of ?"M OU owter.
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pull* twat.g

-t6) lUntto )7 J9. 41, 4 I, 41 ', anti W.. tai1.d dur otiao

bvt'akdo.-m. Onit SIP v'hkbitva onduicd lvAkdp.v W~ Cl after shock

F1 7
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QUALMT DDIDW~S11LA¶ IO AND EVALUATION UEPOT
DID 709J 147). IT104 AO'JS

(mt.ONTlA. IMC19-17-0-O006

TIEV 1T1W M SIZE ACCEPT NO). MIUJCT IOU. NO). DIFECT

Suhgroup Aý 10,2

(Loni rfimout A mbient

()Subgroup hi

(41) Htbmoch.P ulp*)2

(2) Nubjitoup A.'S
(LonOOg Timeouk

(iSub~grou~p ;32 16 1 7 0

wts ot. rt-4u..is.

suegv al Nt. is1 25.~341

(Nh.v of the futti eehIbi(.4 AV ltertwit~ent failure i't.* Upon In-
Vft~ttlatltn In VAllurc Attal~als I.Ab. the C'ttfing TIng.o %$v-VPA nickel
('side bleweding throrg~h 114'1, pL~iesi"',, (tiuthi poorCt nntmvx .:Too$ (Unit

(3 ' of three* falittes vwrv tracod to tbe vo'snter/mrsory (UVini. $trial
Nt.p. ?964 and '99f,). One tif three uflIs failod t'vcmose of o .trcv

tra~insforvar (Unit Serial No. 3106).

(4) Viso~r of give fmiuT** were traced toi had sic illsttirs (Unit Serial
We~. 8104. "024, and 9141). Two of fivo failure* were itrated to b&4
oIitswtr/m.ommrion (Unit iý*041 *is. 9M4~ and 9173).

tWA 1A Itms"MAInrvr,
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LOT USIVTA INSFBCTIOW RAIDOI.
(Juim 1977 - mrisena 19??)

flDWiT QUAMfl R@ WOE ATA ITW £002
CONTRAT nAX)9-1?-C-0036

A total of 422 *024 I-bernie wow* emincpulaetd. The 61lvlugf Clo diapa
depict. twe yield at each tuapectint~esut operatio".

422 real,

POST-F4OST-POT

HSCHAPICAL ANALYSI

12 Im

CAD SAto REM

zuzz Wzz

Fot ALLISTIC 1?uPSTUM ommmUl So
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(1) Five oheade lost duriso pottleg process, four of which exhibited

damged 0-tings and one of which was over potted.

(2) Wo 3-heads were rejected by the automati, Noe toot idalto..

(3) A total of 32 it-eade wore rejected for various mochanical reatoaz

a) Five 3-heads had seo* pluga below .012 or .018 above ogive.

b) One 3-hood traveler was amoilss .

c) Sever 3-heads xhibited dmaged contact c'ile.

d) Three it-heads had potting material mre than .150 in. below
surface "Y" in center fill tube.

s) 13 K-head. had potting material m--e them .153 in. below
Surfaer "'" in mai fill tubes.

f) Three 1-heede exceeded .472 in. length massetm from olive
tmmer lip to orientation cup surface.

(4) 5 113-heads were romved due to cracks in the aepapulated transformer.
Si. 3-heads from this number were already rejectod for imehanical reaams.

(5) Uis sod -heads were set asid* for the LAT sample,

(6) It Nomes rejected duo to mating problemim between the battery pies And

3-head contact coils.

(7) ft. Nite rejacted by fuse *otter would not set to point detonation.

(I) Three good Noues drown at random from O lot to wupploment the total of
12 tf1es rejected in IfSem (6) Mod (7).
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Lta KISMy INSiNCTION ICsom
(SITUSZI 1977 - oinDVia t977)

FRQEIC W"AI1T 31105? DATA fluE ADO&
CONTRACT DAM39-77-C-0056

A total of 825 3450752 I-heads passed electrical poat-Pat testmag. The fullowtva
flow diagra depicts the yield 4t each iaspection/tost ota~iou:.

$25 TSKflO
MCC1IANICALM

________________ L62 S

730 IIXAS 31It
IALLSTO ram FTTIN

VSCSLK

0 (4)

Li __



(1) TOTAL Of ftVE (7) I-NBADS WIRE PLJCTED DUING THE ISCNANICAL PO31-POT TO-
MPCTIOM. ALL SEVEN (7) 1-MADS COULD MD~T 31 MATCHID WVM "REIK UMI4qM

TWAVEUk.

()A TOTAL OF 86 U-MIAnS WnR SUTUD "MW THE Ln OR M EIMINGH CLCI 11*1-
roo OMu.

()FIVE (5) P025 HUE9 UJUCTE AFTIM UING CRTHPD RECMJUS OF THE FOLLADWINC
RRASMA:

A) IWO (2) 9-WUMD HAD D$"1D Srr¶ING RINGS,

0) 009 (1) FUZZ HAD AN ALIIADY-IU!D SWRIAL NO.

C) on UI) FUzZ WAS os 3oil THE 1. 16 Lr1GICTH.

0) OUE (1) FUZZ KZUIIITED DMW.RO TREKADS.

(4) A TO)TAL OF 19 FUZES HUE SOTED Fr" TIE W LOT Ef X-RAY ANALYSIS FOR TME

OUWREASCUS;

A) YTlE () FMllS CORTAINED BATTIRS~ WIRTH WW~ SOLDE FILLED PINS5.

5) SlTAR (16) Fl112% SUWED HATING PRONULNS SETIEN TIE DLAflER PINS
AND Z-WtAD CUUWTAC COILS.

(5) YO (4) MUUS WOULDW T WT. TWO (2) OF WHI4CH SECMJqg TF IC.IVY WAS OUT-Of-

(6) TWO (3) GOOD MI~S WIRE DRAW AT ROOMU IRON ThU I(LIVlrkSIZ 702 XKIV 10iT I
WVIlTS. ThE 111ST OF TIEM FUllS OUSD "MR MJSThtCTIVEt TESTIW- WIME CMAN FUWI
IT3MS (1). (4). AND (5).
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10? StmIARY IMS flCTXU RECORD

(US*Cmr 1977 -ARmm 1976), LOT I

PRODUCT QUAIAlTY 3ZF DATA 11M A0O2

CONILAWT DAMG39-77-C-0056

A total of 2423 336712 it-Hoods were subjected to Blectrical Potf~tt
Testing. The followtng flow diagirs depicts th. yield at each Laspoetiem/
test statiton.

2423 P-OST-wLIZ]AU
ULETIM WITSLI(1)

(2)

IX14

(4)

143
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, I~m

936 ,7. ZS 1X -RA ANLYI X-A NAYI

IFUZ L PMFI9 rim FUZ Z
INSPZCT!I ONTINSSTINM

L(8) Lt

us 1169

977 ]01115712 I17 II 1160 1101172 j

FUZUS SUIPPC) WAIVET•ND rOlt FUZES SHlIPM
FOR AL4LISTIC "M NAIWCTV lfA"ITC

TISTI-•S STING TSTING

(1) A total of 14 It-Heads wre rejected electricully because of the following:

I) 1 show•d comtomivimnt on getting rint.

b) I wae %orginally below rpec. tolerance (Tim. for scalar going low
to tiUe of d.t. fn.).

c) 12 exhibited either oscillator, Interface, or scalar problim.

(2) 105 umits were radowly aelect-d to be subjected to operating test per
pars. &.4.6 of spec. 11711430.

14
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(3) 45 units were rejected imi' the setting ring afmbly being below
the .012 below flush maaininm tolerance to the tip of the noe come.

(4) 53 surplus moite ware roved fron lot due to the shortage of

rcar fittimng. The) were disposed of a follow.:

a) 43 to bold room.

b) 10 used as shock comparison. staples to see if tbey would
fall after 5,0008 shock.

(5) 34 36724 Fuaes uore built, ionpected, and shipped a a sublot
of lot Pluse delivery requirnwts, for special ballistic
testing at the ume test facility.

(4j A total of 47 fuses were removed from the lot for the following reasons:

a) 1 hod so electric detaoesor.

b) 37 had Imnufficient battery pin to contact mating coil contact.

c) 9 had no record of being X-eayed.

(7) A total of 67 Fuses were rmowd from thelot for the following reasons:

a) 31 &i as note 6b.

b) 36 om as note 6c.

(8) 4 units were removed becase* of the following:

a) I eabheded 3.76 ow. overall length from seating shoulder to
nose con* tip.

b) I wes missing 1.600 - 20 ume thread.

c) 2 would not eot and interrogate properly.

(9) 10 units were rm'l- id bectaus of the following:

s) I anm as sote Sc.

b) 9 had missing travellers.

(10) 1 D13$7 and 9 =2714 Fuses were draw from lot for destructive testing.
15 are required while 2 are spares.

145
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APPENDIX G

FAILURE AND ACTION REPORTS
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FAILURE AmL#AMON REPORT 6m

~~imt L~ot, 2 Arrnane.T
constant Acceleration6 "j

railed lot acceptance electrical test 0&M e

The ailre ws vrifid ed th inerfae ws opned Thecaue ofth

90,-

filsure that ah broaken bott ing on the twiste ofer tu o8wre. '0

10 wo

147
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-FAILURE AND ACT/ON REPORT

Failed ~ Lg 2o accetanc TetVO

TFailued Lotacc verifedannte Tetstcewa uped TOe no"e vo ta e a

found~~~~~t to"w meom vlsista f25v~

Th alr a eiidadteInterface wasri 10990455 The ze,4ner voltg wa

Coundtonue 26.6 voltrIca nsteWto of the v ybrid

I nefc ______1__D55_1__ eye

.14 &wo

I -3 -- o



FAIURE AM M ON REPORT 2FMIL4fB~ AND Mis nowv Sm

None __ _ _ _ _ __ _ _ _ _ _

Failed lot acceptance test VIDA and VIIATOnmg

90 bsom*m

The failure was verified and the Interface was opened. The cause of the
failure was a defective bond between CR2 and the substrhte.

0905 n FLr 44" 11 ~ "

.t . . . .

'a *-Si

This is the f irst defective substrate bond found m-werectIVI action '0 93-MA

necessary. I0~



...----- FAiLURE AmD ACT/ON REPORT'

Amient lo t a2cAeptw'ace elcrcl Test

TVe!Mailure was veifidadteitrfc a pnd lfe odo h

Fasled loft~ was fund elctical rentedsth votg rgleo fom prang

finlure that therifiedti potn g oomd th Itrfcewst cz~veft th fe d bond wi ns the

baeo 6wsfudwihNtetdth otg euao rmoeaig

VZý M-id 004is 33 Pine7)



1 1Pl MFAILURE ANn ACTON REPORT

Failed lot #ccaptance tes.t T54 6 v

001

The unit operated nruI;hoowever, an Internal visual found a lifted

The loni term corrective acrtion Is to repulace the o~cillators with '0 Q Uo

anoscil ator witttou bond wire!,..'

OLj ft

I9 C



--FAILURE AmD ACTON REPORT'-

otld o Acgt Ie A~eteTest aVA o

Fh mtoeae 4rab b ailerd Lotl notP~m Tes VA GOflrd.

'0 %WW ..

No corrective Ktctsoi w)#vtblg, %ince t ,p failure coiuld not be '1 U

ion "v 27411



---- =-FAILURE AND ACT/ON REPORT'
rFM O o

no IWe Sot Jopt ne Me.t 11p

1-12&

71 99 22t S. -ý

70
sof wQa.0s '9

fale lo a--t~ Ys O

~WkI

0. #.U hm

~~*4 ~ r



FAILURE ANDAC ON REPORTr,-,,,,
9 -F lbrld Interf ! acv 1 TI L1..... I S

Ambient Acceptmq Test .1 3k
TIM% %"Kim /w %, itsr n i tsm

Poo lectricO failure,; howeer, the package 1% cracked. v0 m-mof

ID"01

No caue for the rrack In the Package (otild bte 4pterrtIned.

..' - . ' -.. ..r M

No rorrfttie act ion pmsIX ble since the root casu. of failure could s0 wo
not ti frktermlvw. E
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FAILURE AmD ACTON REPORT 712

Ambimt '0 ga
on

Thel~ uni lt elec~sotrcl boud now woirks ciun a breadupliatrd .

60~

flaw. on"WA0

The ~ ~ ~ ~ ~ ~ ___ unit_______ wh E out good Th alrecudnoredplctd

411
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mu.uFAILURE AND ACT7ON REPORT

Failed Lot Acceptance Post shock test. TO M40 %*

The failure was verified and the hybrid was opened. A broken bond wire
was fosind on the base ofQ.

w"11M M 
......

103=0* =

The short term fix i% to limit the shock level to a more realistic '
limit. The 1owg tero solution is to replace the oscillgftr with a '
unit that does not have t-oid wire%.C

Va

15~6



K -"FAILURE AND ACTON REPORTI 71114

w rid.OscillLt t 1 Acce tan Be is t

4w * r
ot I.~. Acepane o

90 0 go m

90

bow

Uni E4%i u od h alrecudntb ulctd

J48wki hs-w t
Is Q0 mm" -en t. Ig, ft

I _ _ _ _ _ _ _my'"



-me--FAALU'RE AND AMrOA REPORT 7157

otl Io acetac let cii test it ta13 abut169~ t

10 fwý-
'0 tr3.-um
I 03 .4m %

'0

The reported faulure could not be veirf led. however. an abv'or-"l wave for"~ wa%
seen. The un~it was opened~after whIih ýt oper~ted normially for I isetoind then
went dead. Thero werl, tin visual drfi 2 fowid.

Hybri Otc ator 11711477

Report failure could not be 1!;elated; threrfivre, no ýorrorkv,' in' ton~

actio po"S~e, IE0'%P
EU
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anoeywUN-~-'~--FAILURE AND ACT/ON REPORT

iteplaeti peet Aicillator Testh 8C) ogiltoast~te oth

1590

31= -fto-



-- '--~- FA~LURE A"s AMrONf REPORT

Balotind Tet Lo.~vo t~ AWith a c iub ststt ~Illrtefx tcin o~~

noes"4 0 so*

shoc fuevalus to progream.ti Die'jel

~~~L.~0 a___ __ ______tq
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FAILURE AnD ACT/ON REPORT 71124

71143 82104ý

to~~~~~~~~ apea on W2 pi 9. Thi da caIe b I a heetv intMAMerfc iwa

accptnc aes litdbnda wsfud

In~~arfa*W AuCri gas17I

Thntinuze fal o pcreegrafte poOt-pot.

40

GU n)
TO r'..

The uzefaied t se. Dringtheprigramng ycl a ngatve oltae file

In AM" -%ft
M ___________ ________________

0 polo

Contnue100%scren aterpostpot wo



-- -FAILURE Ap~o ACTON REPORTr

Th 9149, wil not set orW

JNJ%7 *r" amod La
The ailre as dpliit~ in the a.Teoclao"a on okda 2.

1-lhpe fu brl otk e t oewre aund. itdbn eefudi h siltr

elcethe cicur.Tesetolao iha oscillator wsoedtoeeriethe atldoeso ~caue
bMndtipes ibr then le iong tend soluIti don. wnete fortd ien rhedusc lltor.

Is.~~~C Amo ol s

s;.WaI vpawu to ax W~r elsi eelo ?OOg

M~ MU

- - .I I I A A . " &

Relc h r1n siltrwtha siltrta osnthv
bondwire isthe ongtermsoltion In shrt trm educ th
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FAILURE AmL'I AC7NREPORTPjn

'HMO.
r, 111141Vý 900

*W n" PM-7r1 r~

tcgk vAlu to Lot r e)1 i tic Teve sft200s s.'

09
1613



IkMYO

FAILURE AND ACT/ON REPORT )
4 711

Hoey IIrry Diand Lab

Thec fues wloots t or Q-'tK run.t

The fuzr wit. nth ose lt or wan. opoe toW deean tecueoffi
Seveal rokn bn~irs ad alifed ond erefoud i th osil tor. tý

I' _______________ _______________to

70
L'0

j _ _ _ __ _ _ _ __ _ _ _ _

Th alr a ulctdi h a. Teoclao a found____ lock dat-3.3f

volts The fuefntoe-omlyatran siltrwssbtttdit

the~~_ cici.(eoclao a pndt eemn h as ffiue

Seea rknbnwrsadalfedbn ecfudi h siltr

93 QaW -Wi o

PW5 ss M. l 171143 Hne164



--- F-AILURE AmD ACl7ON REPORT.1

II

toapar• pin--.---- l::I/ Thisl m~ caued y. *eT/iA/ inteDrfacel •,Q,Ic

11711430 1E 43_ 4 78
Unn,=uL~~~~~t1r ! nrt .. jrimsm= d Laib| ..

Po t-Pt j/eceata, Tt

the fuze falls to progrm. "tpo. '

185"

ig, iee-•lIpl :ol . ... ..

The fuze foils to program. Durin tht3 programing cycle a negative voltage 1`01*6
to appear on A, pin S. This was caused by adefective Interf•ce which was"
removed and conf irwd• bad on the produ~ction test set. The intorface was opened
anJ a lifted bond i-t CRI was faund.

P A, Asu No. M 111414 4owyfet1

Co•ntinue 1001• %creen after post-pot. I -
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--- FAILURE AND ACT7ON REPORT, 71129

TE - uHe ad e No 4ro 30

•""•~~53 ,r|... I z•. . 8 4 78

Hoeywel I05 l ,f8t bnry Ditmond LoIb ,;f., .d.

1i -1

1.11 onU41110 11814..A-f QW4 ..-.4011IS1"- A -.A LA AA..AA

W Itiue 1010Pqr 116fer001 In.t ,$13

S7119 ---6-.ft

'il

T e fuze failed to Progr am , VC') P"M So

'I0"

166 j
-r.- ,-- 1-" •

Th•e fuze failed io set Purong the programing cycle a large negativc, voltage
faileld to atgew onoA2 pin 9. lhij was t~aused by a defective interface. 10tch

WAS rmved and con1firmed bad -,)n the produtti on test st.l The Interface was.

opened and 4 lifted b-r4 at CRI was fountd.

SongMldWw -'• .... . %A16. , T I, wt,. 1,ý,% --
l~tirf4KV Hybrid Asszy Allii

Continue li(X)% screen after pwt-pot, .I,

nr IS.~..

166

---- ---



SFAILURE ACTm/ON REPORT 71130

The faie failed to program (].

'0

•--•"~~9 *41 .... t- t-
MPI• Wry tr

ilia 404• %WRM

The failure wail confird in the la. 1w problgme, In the fuzo wera isolated.

The retet delay pulse on Al pin 5 was not preset. The other problem wiat thor
A) p~n 6 breaks down at 4 vults. The interfa4:e was rwmvcd anod confirmed hba'of
the production test set. The protection diode on pin 6 of A3 could have bean
blc'n tbecaus.e of a %tattc discharge durlng the failure analysis. The tntcrfacr,4
waS openee antd a bruken lead wire to capad t or Cl was found,

Continup 1O0t scren afte=r post-pot. m

i iI0

1C7 OWL



FAIL-AI URE AND ACT/ON REPORT 71131

_______________ft.___IV__%sib____%W

1446ad 119 1 4 I
ft"N0 W'

n d Ia.

0587, HaryDau oTwo mmfflI

not uenitdidroot supysfii en eegyI theaato wa dettoy nat.~iong thle vOnt- efc

10'~

d bye te ro~mot ane of tecagnwvefr.Tefailure was nsoate to~~d nawa~igu

tharet the tiing capcio bf s dae feciv onl une ai icag. Ti a
not ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ' becnimdsnetecaa trwsd-rydInrm gteitrae

al'obMA~~~ ~ Ioa ,4M .. N- -
Capacito

& 9W^ PA.
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FALURE AmO ACTON REPOR 1132

S4 4 78

The fule fails to progra. C

The failure was confirmed in the F.A. Lab. The f allure of the counter t~o provide
an arm signal during programing prevents the fur* from setting; however, the
counter does provide an are signal during a real time run. Tho oxIt
of the output of A3 pin 4 It wa% Octermined that %tage 11is Is nit¶l~zod"IftIeg
M.0I state. This delays the arm signal output two scaler counts which' prevents

the ~e romsetting.

The counter is Govervmunt furnished material. HIN. is reMsposble o% 1
for corrective action on the counlter.toSO
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FAILURE MND ACTON REPORT 713

8144bw 14g 4 78

Th fz' oldnt ruI-i heVA. tb. Thlr w~ioaedt o
votae caerinuttoth cuner hecicut at ws atbew~i h

vimte Il hes al=.T*lwvlaewscue ya ~e.tecrei

The fuzte intgovten'mitl farvish to ateoriam .As theU iuz d,~oes '0bleft
fotru prorrerti y cIn real time. 40 wfter

'0

Fea 6W w #

- a--i r;r1

ra uewul o rgrmWI heVA a. h alrewIoatdt o

vol&W scle Ipu t te oute. 170 crutpahutct ewe h

counter and the %calr. The 1cm voltage ascue bya i i*ctet



FAILURE AND ACTION REPORT 71134 Jj
7113 .I ,...,-... 7

wow o ft.-I I

The unIt will not tht. bte the

the scalet inpf t to the.uner h

Counter 109 66I A.3 I M

The founter I•u nverot rot furnished materia. 1Th Is responsible tb N %o6
for corrective action on the counter. '[

Ill

Il! -- Jl• ]--171



-FAIJLURE AND ACT/ONV REPORT, 7113S

Its~~ 1C lk

The faiure wasl dut ictto d run. tf a. TeYl rasoe 1)m t ."'v
withji~ ofover100ma.The nreulaed vltae lne (2 as ound tuodrawo

3 w a 2 vlt. hehig crrntdrw astraedtoth runer

10 #AY3:

r] A'

The coiurter was duplca~te Iunithed1b mterl fuze iras ovrcon1l 68 4A . ot

form aorrestveltscthen on urn rw a rcdt the counter.

PA~~~1 -11144IT.

-a ---L ,A -,-AI
The__ cone Is -4er~on funse aeil tKrsosbeTom

4

-Ti



FAILURE ANDATON REPORT 71

i0. 
1d boeW

The fuz~e r w i not ernt or ron ise ae.l 41 s ls~i~l ~ ~

90~

r-owy,#U I '

rorctv sutply fon the covotewiti.a L. h

we susiue -is vol -p

149

sp sil for
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FAAILURE AmD ACT/ON RPR
H-E @t~S REPORT 711In1*7

1RN6xm87 IHarryDiamnd Labc m______op
e~.L?...&Lot Acceptance Tests

The fuse will not set or rV4. soi %*ON

10 *$WS

22411 0

kk. hwM &VW

Counter IOM4G66 ryA3 NCR

The counter Is Goverowent furnished material. HOL is responsible for )
corrective action on the counter. '0 1
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FALUEAmD ACT/O0N REPORT 13

IMP,

fux. o eecri Al pailur e analsts was RAI,~ 01t~ u

,*~A Z.,t, 4. ,UU.

Ato r fat. so'~iaint veraitcTmt orts . H. '

am IMON

'0) &"
ID&MW %^

El

A ,~ ~'Quality

Thi prbe sno ihtefuebtwt teeeticlseiiato o h

fuze No______ electrical__failureanalysis__was__________ontheunit.

176



Mi ON

FAILURE AND ACTON REPORT' 71141

).ionpg._________b__off NO"_low

Thlid~trvlae ~ol 138vls

Th aa trvoltage reurs to noml. Th3. vaolurt as. is aa amk iatswt

~1 ~1 luld3

Switch

rheponsibe fore warective andono the I&~ eacto with.

b ~,e,.,, & Voltagea

M4 ure at-Z2 ot wt cpcto 3rt 
IT 

a

1177

Th onatSithi -oenmi furnished...-'----- matria. ROL Is-., .?wt.

~ ~ ' -..--. U....1.M 1.in



-FAILURE AND AMNREPORT 714

Th~JH4rr fuign aldtost

411

The fuse fajild not set. o h toatcet upt hoerit]wwd r
proprlyon te mnua tes se. Ater leaingthe ontct ingstheVC]

funciond popely n te auomaic estr o anintemitentbass. he on-
tactrins an pa prvideonl anintemitent ontct ue t a lac ftontin

popryon the sufc.anuaal tst etAfaied Cloanind the contaictrngs caabe ofnan

Intermittent contact failure.

in iwon 40 rit-".F-A S, 1 k L A be. .L 4.. W.A. owl %, M . FL .

The root cause of the failure could not be determIned; therefore a0 it..

the only corrective~ action is to change. the software of the I0 E)9 n

automatic tester to alert the operator of a possible contact problem. 'D3 %I-
It]*o

Pt M0

178



*ON*"*FAILURE ANDACT/ON REPORTI, 71143

_________ ____ 11_711430 1

Vh Cfut""C Tel'e t~ I

'0 ali'

Ith fuze tnteroottlently f~ils to futiction propt~rly. The unit has been subJectt~d
tv 8 therv~l cyclos froom -WOt io IWO0 and still fails 0,11y Intesitiefitly.
The tillure caus't could not tri isolited.

No corrective action 40v-wA
'0 hw-

*"lima
I-XfU



'Vo*&t, -- FAILURE AND ACT/ON REPORT-~

S%06m~~c.T-- JZ1rZ TW.ndLa

Oab0 11 at4 ObA& 40 t .U - A a . A ** .A . C

10 ham

0n C

a~~~~l' I It waYI~a t $ I

U ..

-~~ A-__ -

No orri ie 4, In iII, 10 . I-A



ftomoms*FAILURE AND ACTON REPORT 7114s

W an W.. 4'G ý

Eh uu a -Headd ard 14cce 4uo Intw .. 1d, Teli e'sbet
~ trr~l yfl~i ~ Me ?i Harryh oD. Th amond r aol ntbadpictd

101

'4~~4 Id.A h.d

TO 8wIm



-FAILURE AND ACTON REPORT F7-1 46

26 - -- -. W% -mw W-.

ýM* as~ d71W% ..

-4. .9* vs A. . . * ,4806 .* W

T4 I

L~~a 4-M"~r___

1823



l,"My ion

"--- -- JLAURE Am ACT/ON REPORT f 7114;
rw•• ~ ~mmp. I. W"1

E4W~~~~d 30 IW84 7

!•o•1 ... • XS87 arty Diamond tab

Lo~t A:CmntW-& To%&MCI&G

10 ~ ~ ~ ~ 7t4 - f&leg tow

TO sum %@

The fuze failed to prograin, af 3 . ...

Th.=•p itm• III•bek ow ta- ot, hsI h cueo h reIl alge

therefore, except for the, blow. output A3-6, the ruze fiatctions normally. The
fu~e wa thermal uycl~d Several tiwos trqing to' Induce@ the orginal failure with-
out wc~cei$.

so UAto

Quafl I ty

chage Thret fuze n~tow *ror;bed Atteedo pormcceista fna h

(9'

1 nnng ls I vngth otin heoupt tae fA3618 dtad



TE fuse will not set orfrul

to IMoiw w 1,~ 1 -9 .

Tr aisfiw'r I l~l44~ IIlI(Ut~71101~.

AL1 be mo@AW4

The~d the wasfundforhaer two preducew Thhuni hchddca stresse converte

asciby y t whptinh os v y moe n the transfras*y Th ourmer isnday 1 U othe

fast time. Tu~he d cou ter was romovt Id confirmed dforrective onte rduto

bythel o ttn on t he trnfrmrAunl. h oter is N "k

*clm on th counter. 
in "we

~JL

A6_________.~ . .PIiNIC E

I ~now



ýFAILU)RE ANm AM7ON REPORT rr71149

mc ~ M1 14t faDi SSo oRrt elt

_"ýO mv
M97 irry D

ýstdif' To .

The fanlure in tho operaefit, ronealterwa hoae oanoa0nth eod
of~T the ann~rmr

01



FAILURE Ain) ACT/ON REPORT 735

1~ ~ ~ ~ 171304

Th.~ ~ ~ ~ ~ ~ ~ rrr Diamren ri ?On~a .? ~ w' ond lw L n ih 1b. l
failure~ ~ ~ ~ ~ ~ ~~~~~~~~~~1 -a sltdt eeie(netr*~fty h rofovri

NStcpovrtr slyw oxdo Ac hqanc aTest dcoe

60 ti bO..i

The futtse drnw tt~ %%e cur~f' r ent. ? C3 Raw

rtrA
ID '~

.-..... ~ ~ ..
A. - - - h '

ML

1086IM



APPENDIX H

TECHNICAL DATA PACKAGE

ON HYBRID OSCILLATOR

AND

INTERX'ACE UNIT
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OfC~~hftDAVTE Ap9ovoo

INTERNAL VISUAL REOUIREMENTS
FOR HYBRID MICROCIRCUITS FOR

SHOCK APPLICATIONS
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1.0 SCO)PE

1.1 lhTs document establishes the requiroments for the visual examitation
and acceptance cri lria for hybrid aicrocircuits Iultg@ded for use In
30,000 g shock .... 1¢atl.

I,' I o - The Intent of this docunt Is to eStablish criteria for
ki7Thn~gq the internal materials, construction and workmanship of

Precision Oscillator 11711427 end Interface Hybrid Circuit 10J9045S.
This dcument is similar to NIL-ST0-883. Method 2017 and will be used
prior to capping or en#copsulatiof to detect and eliminate devices
with Internal defects which Could loead to device failures in normal
application.

?'0 APPLICAStE DOCIMCI'SfI

the following JtO nts. of the issue In effect. form a part of this
document to the oltent specified herein.

STA•D0AWv'

iL-STD-.•83 Test Methods end Procedure% for
"I ic roe 1e t wltro" I c

4IL-STO-Y50 Test %ethods for Semiconductor Devices

SPE I ICAT 1001S

117f11W? Precision Oscillator
i 171If: etwrks. Thick film, Visuel re.uirements fo
10990455 Interface Hybrid Circuit

3.0 .0WR________

3.1 __

3.1.1 "IrrottoofS with 1he capability of )OX to 7OX mowi"fication (low

mlgnification). and 7SW to 1501 0 nification (high M•iilf1icatio).
A .icroscope with viagnification of l0t may be used for a general
overview I nSOltilon.

AWI C19I20 P4O

A 19202-1 1171161' -

AM XDO 03 AVZ -I



3.2.1 Ithe device %iill be #Amme d In a tuCb* ~-
tons within the %Weif ted ma"iificatioa -a", to

Compliance with the requireflts of the applicable drawing. Pi¶K(r*
actlive devices %htall Wbexaminieed In accor4mice with Pare )AS
Passive Chip C~OeentS 114al1 be inipgted In acc.rillwi utic' Isar
3.2.5.2. Thick and thin file nsetworli shall be assets" in . aew
with Para. 3.2.S.3. If a 14ecified visuaal msrisi toam I-. sp 'n lc
with circuit do Ii tooo oI construact too. deKqitld - tose %W f .
device .. lmetatrl o"N.T koitt~s, %hall prigtal I

3.2.2 MW-The order- in "Iicii criterria are atp.eetois
4 #d rderof examinationi. The "'spect ". c,,ttav'a ý

Para, 3.S..1, 3.. .?.3...3 may het perforwed prior to as*. chis.
or substrate attachment.

3.2.3ip c~l In all casets. exainnation prior to final ps"4
Inspct n shl *parfovmad under the %ame ouality program that

I% required at the final oreseal inspection station. Care stsall be
exerc ised after Iinpections per 3.?.Z to insure that Welect% c~eeted
during subsequient hiandling will be detected and rejected at final
pigeail inspection. Dkirinq the time initerval oetusyie' ifternal visual
Inspection and preparation for staling, lovices %hall be stored in
a controlled envir orment. Dievice% %hall be in covere" con.ta'ner
iWti transferrtcd from one contra' leil environment to another.

3.Z.4 MW0 High rneqnification' inspection shall be performed
p~m;iII!larrt~oih# ustrate surface with the device under illumiSt-

tion mormi& to the suobtrate surface. "Low swqilficatlon* inspectile
%hall be perormed4 with either a wosoiiOglar. birwoular or stere micro-
%coo*, and the 'nioeiction performed within an anglv of 30 degrees
frip the perpedIcular to the subiteaty 1.urface with the device under
Wiittble Illuination.

31's LAWL"111on- Internal irisual esenamnati in as Pequired Its 3.2,S.1 through
37~.7~iiallbe con'cucted on each livrid 'eicroci-r~uit. The manIf ics-

tionls reguired for each Inspection %hall hie those Identified in the
particular test method tused.

3.2.5.1 gj - All microcircuit and
a~ion~hto dw Ce tai Vi ,aie In .Cor4anCa with NIL-STD.

863 method ?010 Par&. 3.2.1 Metallization Defects, 3.2.2 Diffusion
and PamIsatforj tafeqrit) Faults and 1.2.3 Scribing and Die Defects.
Tra"Sistor arid diode %oalcondtgrtor die may be visually Intpl.cted ini
accorilamc. witos wathod M27. of MIL.5T045(l. Para, 3.1.1 Ole Metal-
liaition Defects, 3.1.? Osilde and Diffus'on Fault% a" 3,1.1 Scribing
aVid Die ileloctl en )ieu of the above specification.

Aj 192M 1711
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3.23S.2 P11 tv, 1hpn ¢A TIS (capacitors, reslitort) - -Kaification
i Xto ce shall be acceptable which exhibtts thefol lowing:

.-2.S.2 1 Peeling or lifting of metallized terminals.

3.2ti-- Br kidging between metallized terainals dich leaves less then
1.0 all searatioe,.

3.21 Z. hnconsforam4e to outline dramng.

1.2 S.2 4 Lifting, olistering, or peeling of insulation.

S2 5 '., i I - A minium maglficattoa of 3X is requir"e.
bTe SCAcptable which Whibits the following:

I • s~.s. ] Crack thatti mor a UI SO perce"t of width on a side Or
e'itends around an edge.

3. rZ 5 Ay capacitors which ae warped In tic*s% of 10 degrees at
the center line.

3 Z L.Z. " (ACe9s flou and SwPIeOS of vatalijatI0" aat4eH'lal leavIng less than
10 malh searetou beten the te"Inals1

Splashes MWC-.PTAKE

Terminatiton
metallizaltion

3.2.5.2.5.4 Evidence i 4laplinatlons In the body of tft capacit W.

(A delaunatitn is defined as a saparation tthe vlte
layvrs that has not bee vitrifie tlotd,

I4WCEPTAL

D1elamination

I 
I 1 

190" 
N
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1 OZ 5 2 5 E2ret Qtt I&ae 2ar (Contivwe")

3 25 25.8 voids in the trulnatlon, metal liitlon shich r14eco the motal-
ligation V r eep" glntede by war* thee 109,

WIACEP TASLE

~~2M*%ý-Any metallinim*~o rtducad mome

thh101 of that 4dt

3.25.3.1 ~ ~ ~ ~ tý jf4g~~jjjfaI b amined ini accurdwsn with

Z3 5.312 Tsile eis4 A einimem nyificatloe off lOX Is rqwlnd.
2 ~ion Otetet critwie of 3.7.5.1 aqp1ies to

the rettstw tnMInatiMn;. III awit ion, any device *a1hlbltift
tefollowing %hall not t4 icct$*abli.

2.Z5.3rlAnY 41s*3tiit eim*"#' iC.OlOr Quhitl Iietdctt s Cho""l in thicknet
of the 'nPistor eaterisol withiný 0.3 WlI of the ftsistr/coi,*ictor
toretnRat Ion

3.2.5.3.2.2 l tVtN9 lMyer that *rn not coawletely cover retistive material
*e to mssielymsnt.

3.2.5.Lost tes6 moo2. miliv bttfltm n y tt'iiiid r'nlnaor ewes and condfuctor.

iA1.3.4 Trimmed resistoDr width les ttao 1.0 all Sother by tr~fing,"
'VOi'St, or 1cretching or a cobl"Ifietof tbereof.

31.5.3 4 0!10ftt patternst Sch so not Oovrl#o the cwoucotor 41"n the
#S!ti" rOslth of the rnlisttr by 0 00114" of .?S mal.

I A19202 1711
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3.2.S.3.1.6 An~ cracks Im, the resistor element.

3.2.5.3.2.1 Seperation betuman y two resistors or resistor en~d con*dutor
comination that Is less than 0.3 all. ~~tA+4e Caused by mis-
alignment. p toih'e tcdefects. Iscreiins dfctft ,% ma~rs,
or otw~ causes.

M.S..3.2.a Vold(%) or "ocking own that leave% lost than 75 percent of the
resistor width ,jn'fjstarttd*

3.2.S.1.2.9 Resistor material left im th* kerf (tirmmed area) of a resistor.

MI.2..3.2.0IO MSee.c of resistor repair.

3.2.5.3211 Evidence of void% or OtiAole In the PaSSivation over the thin
file resistor element.

3.2.5.32-12 Wvdence of cracking or trauing of the passilvation at the resistive
elIuqt to resistor terination interface.

3.235.32-1) Less than O.5 oil overlap of the passivatim~ onto the resistor

RPACCEPIAS.E ACCEFTAILE

passivation Q~/ Passivation

Reisor110!ive Nosistive

To'mination

0.5 ~ ~ ~ 0. oi wiaoOsal ovtrlap

3.2.3..14PASsiVetiCn WHOc reduceS the bPOdiniq Site area *0 leSS than 4 Oil%
by 4 leiI I.

145 CoxS 104110 N0
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3.2.5.4 C�nmt Ass161 to 5&*StrLte

3.2.1.4.1 0 S A min•nm mepificction of 3OX is rquired. No
es a be cceptable which exhibit the following:

3.2.5.4.1.. A die not located iithin the boundaries of its bonding pad.

UIiCCEPTAILE ACCPTAILE

sanding Pad Bonding Pad

Die

].2.5.4.1.�3 �Imrooly or•e•ted die.

3.2.5.4.1.4 Any epogy mount iA which the epoxy Ii not visible around
751 of the die pqrophary. Vnloss the epoxy covers SOS of
the die peoiphery and Is continuous o* two sides.

UMCCEPTAILE AWCPTAME

Epoxy flow Epoy- o
It*0 than 50 geae than

Die
Die

Bonding d --ooding

.. m. I,,,i I • . ". M ,.

195
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3,.2..4.1 Die keNI-m (Continued)

3.2.S.4.1.5 Any coneuctive povy build-up w•ich is higher then the top
"wrface of the d4e.

UACCUPTAILE ACCEPTASKE

Epoxy Epoxy-'1

b"g lkmdlg Pad ,, Bionrdlnd pad

3.2.S.4.1.6 Any condctlive #posy on the top surface of the die.

UhIACCEPTAL E

Die Die
Epoxy

Uokodinq Pad londing POd

3.2.,4i.1, A )coMctme, eOmy flow from the dle which approaches closer than
2 Off% to other aubstratO eltl. lntercomuts or bomlto9 iftel.

Unl (O cow No
A 1920M1711

AMIO ,.w IUAV -I
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3.Z~i'~.1 Die Sendinq (ContlnAued)

)....4. 1.8 kbables and/or voids in the epogy which occupy ire than
20l of the die periphery.

3 .2.5.4.1.9 Crocks in tK t poxy arowd tow pertimter of the die ,"vter
than .0 awils in lenth or 101 of the contact periphery.

3.2,S.4.2 C I Mftqnil (Chip CI4tor) - A Ainima imgntiflcation
of mU Is required, no uuit l0u1l b. aCCptable Which exhibits
the following:

3.Z.5.4?.Z| ".nic peolymr (epoxy) adhesive • w•l~ mte ceOmtni in which
polymer flow I not visibil arouM 751 of the cwponent body,

UI4CtFPtASL[ ACCEPTA/LE

*,• .- C•onln~t Epoxy Flow
roreeter Than75

(PONY Flow
Lest then 751

3.2..4.2? Any crack in the or"innC p@lpor adhSlvv slowd F.AO COupfleft
body greater than 5 ails In lenlth.

0
197
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3.2.5,4.3 TktUNm Ik ... rrLyRLta - A m*intm Iication of
J1A I$ 7vlr*P~, g uat V -,1m1 1 €lta'le %=10~ exhibit%

the fol owi•g:

3. 2.1. 4. J.I Any thin fIlie resistor array momt in Which qoAy flow iS
not viniblo arowt IS% of the A sobtrat#.

Retistor Arramy lRt to Subitt-ste

tJC(PTALE ACCEPTABLE

_Resistor

2 m~ FlowEox fo
less then

Substratetodn usrt
Pod

3.2.S.4.3.2 EaxrlNW1 apoxy oan the surface of the thin file resistor

3.2.5.4.33. il %es sod/or aocds IA the esoxy which occay more than
2 of the total perimeter of the bon4tin pod.

3.2-1.4.3.4. Olsorlentatiow of the thin film resistor arrsy.

3.2.5.4.4 A mvAgniftcation of )OX is required. No
m7tt14s11I• acceptable Och exhibits the following:

3.2,5.4.4.1 Ball 8W1U t

3.2.S.4.4.1.1. seil bonds that art less then 2.0 timos or grater than
60 tie" the Wire dismeter.

m. COO 0" No
A 19202 liS11
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3.2.S.4.4 Wirt Wi•dng (Continued)

3.2.S.4.4.1.2 gall bonds where more than SO% of the bond Is outside
the bondir pd arde on silicon die or extends ove. an
area thatS 1%et fully 041111vatetd.

-21S.4.4-1-3. Ball bond% that are not within the confines of the circuit
metallization paS (thick and thin film) or package inter-
connect when vIe qd from above.

.J.2S..4A.14. Rebonding by placing a bell on top of a prevtiosly boINed
bill.

3.2,S.4.4 1.5 11il bonds uOt, the center of the ball is rnot within
the exit wire diameter.

UIACCEPTAtiE [ E"PTAMLE

Center of ball not Within exit Center of bell within exit
wire diater wire diameter

3.2.S.4.4.1.6 Evidence of rebonding on an active device which produces
missing or damedemetal llation In •sc¢ss of W01 of the
original area.

3.2.5.4.4.1.? Intermt4llic formation xtending more than 0.1 oil around
the periiihery of any gold ball bond.

3.2.5.4 4.2 Stitch Bonds

3.2.5.4.4.2A Stitch (tailless crascent) bonds that are less than 1.2
or mere than 5.0 times the wire diameter in width or
less than 0.5 ties or owe than 3.0 times the wire dimetr
In lenlth.

)W" coOw W 0O0

~ ~ LCIGT A 1920 1711
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3.Z.S.4.4 Wire Bonding (Continued)

3.2.S.4.4.2 Stitch Bonds (Continued)

3.2.5.4.4.2.2 Stitch bonds that are not within the confimes of the circuit
ietallization pads (thick and thin film) or package intercor-ct
when viewed from above.

3.2.S.4.4.2.3 Evidence of rebondin" which produces mis~inq or damaged rmtallization
in excess of SO% of the design area.

3.2.5.4.4.3 Safety Bonds - Safety ball bonds over all (stitch) bonds shall be inSoected
per the following criteria except criteria 3..5.4.4.1.2 shall be
deleted for 2 all wire (when viewd from vertical or within 30 degrees

of vertical):

3.2.5.4.4.3.1 Greater than SO of the wir shall be covered by the ball, except
for Z.0 mil wires where 155 of the stitch bond shall be covered.

3.2,S,4.4.3.2 A portion of the stitch bond shall be visible 180 detrees from
the side where the wire starts onder the ball.

ACCEPTABLE SAFETY BONDS

UNACEPTAB4.E SAFETY WO4t0S

ACCiPTASL[E ,tWIr0 eBONDS

S org VW/W No

A '49MO 11711619
IT

200
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iv¸

.0 3,2.5.4.4 wire londing (Continted)

3.2.5.4.4.3.3 The Safety ball shall be 2 to 6 wire dieters.

3.2.S.4.4.3.4 The safety ball shall be completely within the confines of
the bonding pad.

3.2,5.4.4.3.S Ay rmtiniag wire nmterial longr t.hen S wire diamters on the
end of a safety ball shall be rP ved or bonded within the confines
of the s% boding pad wlthoAa safety bWll.

3.2 . 5.4.4.4 Ge•ra I

3.2.5.4.4.4.1 Bonds placed so that the separation betwee bonds, or betwen the bond
and adjacent ratallization •hich are not connoected. is less then
0.3 al s.

3.2.S..4.4.2 A bond placed such that part of the bond is over the edge of the
die or such that no undisturbed oxide Is visible between the bond
and the e0" of the chip.

3.2.5.4.4.4.3 gond in the Junction are& (or point Wr m 1etallizatioel exits
from the bend pod) whic$, does not exhibit a line of undistjarbod
amtallizatiom visible betwee the periphery of the bond a#d at least
one side of the Junction (or one side of the comnecting stripe)

F wen viewed from above.

UIACCEPTAI•E Bond completely Close$ Junction

A 1920 11711619
T."l low 14

0
20
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3.2.5.4.4 Wirt bondino (Continued)

3•,2. S. 4.4.4.3 (Continued)

ACCEPTASLE Li nI of Mtallization Vlsible

3.2.5.4.4.4.4 Wire tails which extend over (owen viewd from above)
or Ogk* contact with any awtallization not covered by
Spassivat'on and not connecte"3 to the wirov or wire tails
-l0ch exceedfiva wire diameters in length at toe pad,
or four wire diMterS In lenqth at the Package inter-
Comert.

3.Z.5,4.5 inttrnal Lead Wirt%

3.2.5.4-S.1 A wire loop displaced (when v•owd from the too) such that
the distance betwe" the wire path and the ideal straight
lina path Is greater thean 0 wirp diameters.

3-.2.54..7� Excessive loop or sag in any wire such that it appears to
com closer than ' wire dimmters beyond A distan•e of
10 ails from the die surface to another wire, pad. packas"
post, die or any Portion of the Package.

3.2,S,4.S.3 NI•cs, cuts, crias. scoring, or neckdow. of the bonding
wire which redwces th wire disittr by more than M'•.

3,21.5. WIvs that Cruss ieah Other w vi•Wd froi above or wires
that come closer thn S wirW diameters beyond a distance of
20 oils from the bonding site wnless both wires start and termnatq
On the same bonding sitee

Son LCO 110" ,111

A 0 ip

202
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3.2.5.4.5 Internal LeaO Wires (Continued)
3.2.5.4.S.S. Wirei not bonded In accordance with the appliCeble assbly

drawing of th2 device.

3.2.5.4.5.6. Lead wires that are t•ut.

3.2.5.5 Substrate mounting

3.2.5.5.1 Substrate mooting for part nuber 10990455.

- A minimam magnification of 101 is required. No units shall
be acePtoble which Uahibit the following:

3.2.5.5.1.1 Te~m04sl pins not Nmonted against the substrate or within the
confines Of the s tuing pad%.

3.2..5..1.2 Poor solder workmanship.

3.2.5.5.1.2.1 Flaking of the solder material.

.2.,5,5.1,2.., Ialling of Mve solder material that Joe% not exhibit
a fillet.

3.2.5.5.1.Z.3 Void% In t4e fillet.

3.2.5.5.1.2.4 Excess solder build up.

3.2.5.5.1.Z.5 Cold solder joints.

3.2.5.5.2.2 Presence of any residual flu..

3.Z.5.5. Substrate mounting for part naber 11711427.

A minima, mgnification Of 30) is required. No units shall
be acceptable which exhibit the following:

3.2. 5.5,2. �Niqsoriettation of tVe substrate.

3.2.5.5.2.2 Epoxy fillet not visible around MM of the designated
terminal posts.

3.7.5.5.2.3. Su6bbles &ad/or voids in the upoxy which occupy more then
101 of the terminal post 0rcerferWnce.

3.2.5.5.2.4 Any creck in the wony.

AMX0 ,'T"00"932AV-1

]220a
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3.2.56 ~ jMtrga - ~TE: aterial shall be considered attached
,Aen t !annot be removwed by a nominal gas blow (approAlmately
?0 Psig.). Comn-,citive foreign material is defined as any substance
which appears opaque under all condlitions of lighting and Mgnifi-
catic'" us"d in routine visual inspection.

-(Forelo~n Material) -A minimum magnification of 30X is
required. No unit Shill be aCceltable which exhibit% the following:

3.2,5.61.1 Uiattaiched foreign ~satorsal on the surf ace if the die within
the package.

3.2.5612 Attached conductive fareign material that appears to bridge
41 any two Ainpassivated meAt alizat ion areas of a dip.

itil- (Fore ign Matoria I) - A mini"j magnification of' 30k
is required. No unit small be acceptable which exhibit% the
following:

3.2.56.2.1 LMattached foreign material within thoe package.

3.2562Ž Attach"d cO~utive fortiqln m~aterial that opear% to bridge
any two sip~assivated thick film or thin film material areas,
two package leads, or anyO lead to pack age mietal liration.

3.2.5,' l - A alniowe %agnflicAtion of 30A is roguiried. No unit
shial be acceptable which cimhibilts the fo1llowing:

3.257.1 rack ing, chipping. or dliicoloraion of any comqonents or material
unless allowed by another SK tiom of this specification.

3.2.5.1.7 Foreign deposit% or residues oni or within the package
unless allamcd by another %ection of this ,pK 4fiCotion,

3.2.5.7.3 Cracked or broken glass seals lo oackages.

3.2.5.7.4 Sent, broken. or missirg package loAý

1,0 2:SLJY SSOMIKEl0M5ON

4.1 ProtOIS Control - ach completed hybrid tircuit shall be Inspected

prior ~o encapsulation

4.1 Acceptance - Accootanice of a hybrid microcircuit shall We based
on satisfac~tory compliance with section 1.0.

19202 ___

AMX00 1132ZAV -I

420.



5.0 PREPARAT ION F2! DL IVEY

5.1 This Wtoln Is not &MlWOCbl. to this Sl•ficatlom.

6.1 U - The materials or proc.e$s# refrred to wey b# hkzerdows.
TIw req si•bil¶ty for safety rests with til user.

19202 •1171161•

lot
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VISUAL REQUIREMENTS FOR
THICK FIlvlM NETWORKS

F IN wxur~t Imi IN lturt
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2.0

1.1 The fallowing fncusmts, of the enact issue show. form a part of this
soecif icationt to the uutntdo sncifile herein. In the e~et of conflict
botmaben the *Kwumts reerenced herein and the contents of this
specificet on, the contents of this spicification %hal bt considered
I %vow~~fl requirwesnt.

MIL-4-)8$lA mrcl,0rcuits, 4mIeral SpeMclticatu fo,,

1..1 Jtcrscoo-, with the capability of 305 70M magnoificatloc.A microscope with
nun"ification of 102 may be used for e general owervit Itnspection.

31Z L440 u i~ thick file networks shell be amminmed at s*ecified
.ageiv Tlcot mý to detwamin cillance with the spiiif led criteria.

31.1 ~ .u1r.~fl A ainimms magnificatiom of 30X 1; requIvred, ho unit
ihaWe be accetable which eshibits the following:.

1.2.1A Any vvience Of s4AsjtrkitC uoro ge in exices of 4 mig wr Inch

A..12 my crsvA,1 chipout, or pittinip within the active ciradit arta.

3 M11 Ay crad rtjice the active circit area that oxceeds S mils in ls'74th
Oi lit I W uat t~1he6 active Circuit 41rea within 3 "1l ItOf the Active

UMCCITAIKEACCEPTAILE

SItoil

Act twe
Circuit

tree

207



W

3.2.1.4 Any chipout or pitttl outside the active area that exceeds 10 mils In Itts
loiert dimensien or"s within 3 oils of the active circuit area.

UNACCEPTABLE ACCEPTABLE

2 allLil
15 mall%

a oil%

tiv* Circu t Area .~ ,. ~

Ill% mils

3.2.1.5 Any corner chipout which enceeds 2S moli across Its diagonal or which
eixtamis withtn 3 mall of the 4ctIve circuit arta.

UIMACEPTA8K.[ ACC[PTAE.[

23 .lli 23 mi
211 mts• • 3 mliii

fI

2 ll I

Active Circut Area1

Al 19202 1116
K"e I 1-lo 3
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3.2.1.6 Any crack wiich does not originat, at an edge.

Jfj]2.a Tl it-A ulnimm 0nepfication Cf 30X Is required.
llo uitaslrll] icciPtible whch exhibits the foll&Ang:

3.2.2.1 Any conductor pattern which has excessively r"aged edges, or exhibits
evidener of poor adheslon ling, lifting or blistering. Ixcessively
"Mled eSOs are those whlc ve ao mmevess with a peak to Peek

;iiuegreeter than 1A5 oils masured e~e a .inimam of ipeaks in eah dietion•.

3.2.2.ý! Pinholes or voids shall not be concentrated In one area aW shall
not exceed 10 percent of the area of a solder pad.

3.2.2.3 Any distinct color change in the metalliatiom Indicating expoure
to excessive heat and/or the presence of chm cal or cerrsIwe action.
Any evidence of metallization corrosion.

3.2.2.4 Any scratch or vid in the conductor 1etallization which empos the
underlyir• substrate and leaves lest then 50 pircet of the
undisturbed conductor pattern.

UMPCCEPTAILE ACCEPIASIL

Thick Film- -. Less then
Conductor Lhe so
Substrate

209



3.2.2S Any reion In WOich the spac4ng bet lwe co n ductors is reduced to less
than S ois, or oe qurter of the undisturbed specing. tmichoer is less,
Liether caused by smrs, mw salivowt. solder flow, matal tool arks
or other defects.

UlVCCEPTAILE ACCEPTAILE Greater
Less then t la" "S wtls r S- thn

Thck File
Conductor

3.2.2.6 Any conductor ,imck Is within S eils of the edge of the substrate
(unl•ss specified by drealw}).

UMCCEPTALE ACCEPTA8LL

2 ails a tmIs

Sustrate -- 4ft
Active........-.. ,
Are. I

21 10 No
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3.2.2.? Se4ndin peds or -t" "kich are rediced iin are by more tbam
ZS percent by scrt•tces. voids, or excess flow or mlsregistratton
of Insulating glass or dielectric.

U*CC1PTAkt CCEFTAOLE

Substrate MSets•S

CondCktor r1
-~ ~*-r-i~~~. Wass or

Gloss or P, II¶ I

londing Mte areSndinO site aet free
reduced more than ZSt of glass or dielectric

3.2.1 3 h!1]1 " A winum gntftcification ofiZ 3 is r•quirld.

qov•t •4lbe Kcepltabie which exhibits Ovfloig

3.2.3,1 RPisitor p4tterns whigh hgv edcessvely ratdso w or e-hbt
evidence of poor ahslta, peelint, blItnering, W-Wtiftrm thiftes.
or mechenical d uo" such as scratches, crocks, v•tis. or chipoqgt
areas. [cEaesively ra d edges are t•es•m whitch have an •metenss
with a peak to Peak miut.l "eter then 2. i41% moasured WWr
bo peeks In each direction.

3.2.3.2 Ousistor patterns which do not overlap the c• tonc~r t•eination by a

minimm of S tils at either end.

UNKCIPTA1J Ac•cIp•LE.

Lots than

S ail --... than s_ is

thick Wo.~ ~ I
Iletstor

Thick FI)a -A are trls a
.•dC~ tort ----- Aasal

U ~ ~ II IITI p

$a I m s , I"
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3.2.].3 Ay ,uistor ON'h ds hot Mve COmActor ove lop a: t* eg of t~s

Mister Patten t a JAmis of a ll.

UWCU•TA. AcCIPTA•E.

Thick Film
Conmactor

Thick Film I
Moststor

3.2.3.4 Excesiive *blecd of resister materil or altmt of rations

suo• that the CoKJCto. Patten is mot visible at each and of the"nister.

1 3.2.3.S Any resistor in vtch the trimm vidth (W) Is los thmn 10 .11,
or W0S of the wtrimd rsisto, width. Ay reister wmich has
trimmel sr$as closer tham 10 mli.

UMCPTAKu ACUIPTALE

V) Lost UM

Thick Film 10 wilt or
Condoce tr o

of
Lesmtrimmed

_____riope Tnm
Thick File___ ithTln Area r-Am

Loss them 10 milis Less then 10 oils GrveWe them 10 oils or
"M0 of width

A sinaa1 Cousfp 1

212



4m

3.2.3.5 ry resistor In whick the ariadd area or lar cut does net begin
a t the eade of the reuitor pattern or Is tried swc* that less than
S W Is clearance exists bet-as rWmed resistor area ind conductor
termination.

UNACCIPTAIL[ "PTK•EIM.

Laser Cut
arLaser Cu I al Isli

r Hi

Lasew Trimming
3.2,3.6 Resistor material left In the kerr (trimmed area) of

a resistor.

1.2.1.7 A scratch or yeld in the contact area reducing the mistor tem1la-
titn width by are than 2M1.

.l.4 a s - A minimum magnification of 301 is reqiireE.
go I b act1 Inai jble diickh inhibits the fellowing:

3.2.4.1 A void in the Insulating glass ich opeses undelyinq cemdoctor
or resistor material in areas were uninsulated jvne wires or cap-
".nt leads my contact the glass srfact

3.2.4.2 Severe bwftblig of the inSulating glass.

3.2.4.3 Cracking or fissering of the Insulating glass.

213FE n



3.2.4.4 Inselating glass used as a Solder do which does noot cowletel,
cower the inteface aera be'.we slderable (Pt-Aaa) and milsoldwer
(AN) conductors,

IUCtPTASLC Ac=VTAILE

CONOiC Oa-Substrate, Conjuctor

C eonduco GlaslssCoer
GGold

Ca~torL.Coneduco

aP huesCM rn- Statistical smlln ftetik imnto~
~jTT~i ed uWong the lttolerance percent defective (LTPD)

nthod as described in 01L..3S610ANPendin (1). A LT"O or ldaN
valve of (5) shelf apsip.

4.2 %LUMd a - Acceptance of a thick f I1l networ shallI be based on
sa ERTactory colmne with sectiont 3.0.

5.0 PRPWATlgg FM OLIVIRp

S.1 Thig section is net aPPlicable8 to this specificationl.

6.1 Idu- The neterials or processes referred to my be hagiardows
T1W rosponsibility for safety rests with the usar.

OMXM IW*V I I
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APPENDIX I

ESD TEST PLAN

HONEYWELL ESD TEST REPORT OEXM 8,6 930
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- ~ammm

X1587 ES£ TES'T PLAN4

Purpose: To evaluate the ESD vulnerability of the four i.C. XKS87 fuze
electronic assembly (two board PE" head) and the three I.C.
electronic assembly (single board E head).

Part 1: ESD vulnerability test on the completed XM587 fuze (four I.C.

This test will be run on electrically acceptaole units left over
from Lot 2. All tests will be run with a100 pf capacitor charged
to various voltage levels and discharged through a IMO ohm rosistor
tosing mercury wetted relay contacts. Tne fuze under test will
be grounded during charge and discharge ol the capacitor.

Step 1: Test fuze with XK36 fu~ze setter to nooke sure it sets arei inter-
rogates correctly. Select nomirntl time.

2: Charg capacitor tu 200 v (+) and discharge to vo-nntor line.

3: Stabilize fuze by discharging monitor line and VX through a 1
megohm resistor to ground.

4: Interrogate fuze, if OK, reset to a nominal time differeat' from
that used in Step I or previous test. Interrogate.

.: Repeta Steps 2-4 for (-) pelartty.

6: Repeat $teps 2-5 for WX line.

7: Increase capacitor voltage to the next increment artA repeat Steps
2-6 urtil a failure occurs or the 15K v limit is reachtd. Colete
all tests at the voltage level of the failure using n*w fuzes as
necessary. Then cduc, capacitor voltage oýe incremeit and repe~t
tests. Increase voltaqe one inci nt if failure does not occur
at a particular voltage level, decrease the voltage one incremoen
if failure does occur. Conti" until tho weit susceptible liee
and polarity have been establlshOd along with the brekdow voltage
level. It is anticipated that at least ten fuzes will be spent
in this test.
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NOTE: 1) Vcltago itdcrfoents are 200 volts up to I KV, 500 volts
up to 5 KV, then I KV up to 15 KV. 15 KV Is the upper
limit of this test.

2) Improper interrogation (or scrIabllng). after a static
discharge is to be noted but it is not & failure. A
failure is inability to %et.

Part II: ESO vulnerability of the potted four I.C. "E" head. This test
will be conducted on completed electronic assemblies left over
from Lot 2 placed in nose con•s but not potted. The nose cone and
orientation cup will be grounded to J2-5 of the electronics cover
and the ESO tast set-up.

Tests will be conducted to verify which line is the most
sucrptible to ESD deamge at a particular voltage level and
polarity. It is anticipated that, approx1otely five boArd level
assmblies will be used in this test.

Tests will follow the pattern of the tests conducted In Part I,
but wlMl start with a voltage one stop lower then the ettablished
failure point. Voltage will be Incvlased "r one stop incrqmmnts
until failurm level has bew eastblished.

Part I1: ES) vulnerability test of the three I.C. XR557 fuse electronics
assembly (single board unit).

This test will be conducted on completed electronic assmblies
placed in nose cones but not potted. The noe con ar•d orienta-
tion cup will be grounded to J2-5 of the electronics cover and
the ESD test set-up.

Tests will be along tite pattern of Part I, u.inq a ainimm ntmber
of board ass" blies.

Part IV: Establish the correlation betwun the ESO vuvi,-rability of the
unpotted thrro I.C. fuze electronic assesbly end the potted
"E" head.

These 6ests will be condtwfted oo a minimum natwr of potted "E"
heads. The nose corws and orientation tups of the "E" eads will
be grounded to J2-S and the test set-up.

Tes•ts will follow the pattern Qf ?art 1, b6t will start at a
voltage I KV lower than the estAblised failure point of Port
111. The voltage will be Increased in one (1) increments steps
until the failure level has been verified.
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Part V: Vulnerabilif. test of the three I.C. fuze electronics to ESO
strikes on the J2-2 test point on electronics cover.

These tests will be conducted on two unpotted single P.C. Board
"E" heads. The nose cone and orientation cups of the "E" heads
will be grounded to J2-5 and the test set. ESD strike will be
to J2-2.

Tests will follow the pattern of Part 1 but will start at 50
volts until a failure point is established.

Part VI: RIA ttme function of XN567 electronics assembly, 11711430, after
its Interrogation time has been scrmbled by ESP strikes on the
nose contacts (VX and monitor line).

This test will follow the pattern of Part 1, but will not continue
to failure of the assembly. When the interrogation time is
scrambled, the fuze electronics assembly will be functioned in
real time to determine how the fuze functions, i.e., compared
to the original set time or the scrambled time.

One fuze electronics section wil! be tested, with ESO strikes,
sufficient to scramble the interrogation, on both monitor line
and VX.

US
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uOuV 28,1$0 7 7 June 19v
0, AW~MCS IVSM• WM34-M-1000-1000 I Cow11

S[• INMF6#4 MUMI[S 0OVISLOOM

I'ENGINEERINqG TEST REPOWI
I& USTI 194uMOW - -*AT y

DIE LASS - NOPKINS ""0Mg7--05

Ml. Asc@Wmdec Mll-2100M.F. frost e 1n1i-I040 fIT, TESTED:
E. lobr e Mill-f040 T wet yr-o ne (21) Electro nics Ass embly. Fuz e XM 7. P/N 11711 0 4INJ. Erilst h ia t-irMN1
E. cd P/N 28116141, manufactured by lonem we11, 11711433

"* Uniterm Copy OBJECTIVE:

" Front Sheet Only Perfore Electrostatic Discharge (ESO) Testing.

1) Start test at 200 V end increment upward to 15 KV or until
failure occurs.

A) 200 V Incrnents from 200 V to I KV.

b) 500 V incrments from I KV to S KV.

c) I KV increoments from 5 KY to IS KV.

2) Apply ESO pulse through a 1500 oh resistor.

i) Appl) between monitor pin ad caste-rond.

b) Apply oqposite polarity.

c) Repeat 'beteemn VX pin and case-pound.
3) [SO pulse t:o be supplied by discharging a 100 picoferad cW*-

citor ttxnl* mercury wetted contacts.

ivwoOn. 4) The fuze time shall be set and interrogated using an XM

Fula. DIX ? fuze settor.
Fuze, Electronic Set ftae time.
ESO Test

b) Interrogate.

ATTIAC,•UW Si c) Apply applicable [SO pulse.

None d) Dism•hrge ftIitor and V1 lines through 1 GMe resistor.

TAARTIO 0OW#U
0-2300 O4-949 | -IL-
11. Jsh~fic -97 A 1o

U.As ______ Ernst
MI44 UIV P*
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OEX14 28,9300
Page, 2 of 1

InterrgaO~.

setmeftzetime and repast frm:):boe

Applyl iw the ISOi pulte produced erroneous medings but did not effect the
actual sit. thee-out Nsee data).A

The units were di-Aded Into six groups for testing:

WW1 PINI 11711433,xmw6 Fuze.t~wo board. (.*taPsu'oatod .anits).

-ro PMW 11711M~. two board. un-encapsulated units.

GrM3- PI'/ 281161,43. A.ngle board, un encapsulated units.

-- 4- PIN 26116143. single board, encapsulated units.

Gr" - PIN 28116143. single board. ua,-oncapsulatod units.

FIPN 117114M. two boawd. un-encapsulated unit.

The ISO pulses wart amplied betwuen pit J2-? and case-ground on the Grown

When an orromneous roading was obtained on the Group 6 unit, the unit was coo-
*ecU. ;o a poma source and the 'ctual time-out vas observed. In additilen,
tho MS pulse in some cases was epplied to the unit during the actual time-
out (See data).

The grouand pin bod the csse were wired tug6ther on the test fixture wan a
piece of cosduct've foam oas inserted between the base plate and t" case
(cone) on the f ure.

The fuse time was set and then read ( Inter-rojatad) using the fuse setter.
The fute was placed In the fixture and the applicable ES pulse applied to
thq appoprilate pin. The pin was tOw Wrouiwdcd throuw" a one megoiw resistor
for a few secons.

The fuen was ro~oed from the fixture Wn4 the fuze setting again read using
the fane setter. A now setting was then tried and if tW fiea Interrogated
correctly. the next Eli) pulse was aplied. If an Inccvrect reading was ob-
tained, testing on that unit was halted.

Oply wn voltage level, on polarity, and ono pin was used for each fIS pulse
test.
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APPENDEX J

TECHNICAL DOCUMENTATION PACKAGE

OF

PARTS UNIQUE TO THE

WU)DIFIED XM587 FUZE
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