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FOREWORD

THIS BOOK CAN BE USED IN CONJUNCTION WITH THE
ENGINEERING “WHO, WHAT, WHERE, WHEN, HOW” Book.
[TS PRIMARY FUNCTION IS TO ACQUAINT YOU WITH
ELECTROCHEMICAL SUPPORT AND ITS FUNCTIONS. [T
IS AN EASY REFERENCE BOOK FOR ANY INQUIRY YOU
MAY HAVE,

TINO ORNELAS
OPERATIONS MGR.,
Exr, 1851, 92-331
May 23, 1980
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ELECTROCHEMICAL SUPPORT

WaLLAcE DoeLING, MR,
ExT. 4613, 50-354



STARF

LARRY BurGESS, MaNAGER, DEVELOPMENT ENGINEERING
PRIOR TO TEKTRONIX, WAS EMPLOYED IN MONTANA,
AcquIReD A B.S. DEGREE IN CHEMISTRY FROM
Lewis avp (iark CoLLEce IN 1966,

Frances Cook, Manacer 11, Q.B. LINE
EMPLOYED BY TEKTRONIX IN 1973, BEGAN WORKING

IN THE PROTOTYPE LAB IN 1974, BECAME MANAGER
N 1976,

Davip Davis, Manacer 11, CAD/GRAPHICS
EMPLOYED BY TEKTRONIX IN 1961. ACQUIRED
A B.S. DEGrRee FRoM PaciFic UNIVERSITY IN 1960,

JERRY JACKY, CHEMICAL ENGINEER IV, ADVANCE ProceEss DEVELOPMENT
JERRY HAS A MASTERS DEGREE IN CHEMICAL ENGINEERING.
HE HAS BEEN WITH TEKTRONIX SINCE 1965,

Tino ORNELAS, MANAGER 11, OPERATIONS
EMPLOYED BY TEKTRONIX IN 1970, BECAME MANAGER OF
THE ProTOTYPE LAB IN 1974, ASSUMED RESPONSIBILITY
oF OPerATIONS IN 1977,
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ADMINISTRATIVE STAFF

GrACE WILSON, DEPARTMENT SECRETARY, ELECTROCHEMICAL SUPPORT
Ext. 7988, 50-354

KAREN MILEWSKI, SECRETARY, ELECTROCHEMICAL SUPPORT
Exr. 7983, 50-354

BEVERLY LAFFERTY, TECHNICAL AIDE, OPERATIONS
Ext. 1732 (WR), 92-331

SHANNON BENSON, Process WRITER, DEVELOPMENT ENG.
Exr. 6581, 38-350
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ADVANCE PROCESS DEVELOPMENT

JERRY JACKY

CHEMICAL ENGINEER IV
ExT, /7830, 38-350

Apvance PrRocess DEVELOPMENT IS CHARTERED
TO PROVIDE TEKTRONIX WITH STATE-OF-THE-ART
HARDWARE FINISHING AND CHEMICAL PROCESSING
TECHNOLOGY .



ApvaNcE Process DEVELOPMENT STAFF

ArBRY CookE, CHEMICAL ENGINEER
ExT. 7830, DELIVERY STATION 38-350

Ray MARTIN, TECHNICIAN
Ext. 7830, DELIVERY STATION 38-350

VisiDH Nou, TECHNICIAN
ExT, 7830, DELIVERY STATION 38-350

DavE Boces, TECHNICIAN
ExT. 7830, DELIVERY STATION 38-350

JERRY HoLLy, CHEMICAL ENGINEER
ExT. 7830, DeLivery StaTion 38-350

SERENA SCHULTZ, TECHNICIAN
ExT. 7830, DELIVERY STATION 38-350

Betty Jean Robricuez, CHEMICAL EnG, II
Ext. 7830, DeLIVERY STATION 38-350
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Apvance Process DEVELOPMENT Scope

PROVIDE EXPERTISE AND FACILITIES FOR RESEARCH AND
DEVELOPMENT IN THE FOLLOWING AREAS:
1. ELECTROPLATING AND CHEMPLATING ON METALS,
PLASTICS, CERAMICS,

N

CHEMICAL CLEANING AND ETCHING,
3. PRECIOUS METAL DEPOSITION,
4, MECHANICAL FINISHING,
5, CHEMICAL PROCESSING, INCLUDING WATER
CONSERVATION,
6, SOLDERING AND OTHER JOINING METHODS.
/. MATERIALS EVALUATION,
IN ADDITION, WE WORK WITH VENDORS TO PROVIDE MATERIALS
AND PROCESSING METHODS WHICH ARE NOT AVAILABLE IN-HOUSE. WE
ALSO PROVIDE CONSULTING SERVICES AT THE DESIGN STAGE TO ASSURE
PROCESS AVAILABILITY AT THE PRODUCITON STAGE.
PLEASE CONTACT US AS EARLY AS POSSIBLE IN THE DESIGN
STAGE CONCERNING ANY PART, MATERIAL, OR PROCESS THAT IS NOT
STANDARD, MATERIAL SELECTION, DESIGN, FINISHING, BUILDABILITY,
AND FUNCTIONAL REQUIREMENTS MUST BE COORDINATED AS EARLY AS
POSSIBLE.



DEVELOPMENT ENGINEERING

LARRY BuURGESS, MANAGER
Ext. 6581, 38-350

DEVELOPMENT ENGINEERING IS RESPONSIBLE FOR
PROVIDING TECHNICAL SUPPORT TO THE Q.B. LINE,
CHEM MACHINING, PaneL/MeTAL FinisHIng, Q.C.,
SCHEDULING, AND PHOTOGRAPHY. [T MUST ALSO
PROVIDE TEKTRONIX WITH STATE-OF-THE-ART
COMPONENTS AND PROCESSES USING ELECTROCHEMICAL
TECHNOLOGY THROUGH THE USE OF ENGINEERING
PROJECT GROUPS,
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ELECTROCHEMICAL DEVELOPMENT ENGINEERING CHARTER

1. TECHNICAL SUPPORT

A.

Q.B. SUPPORT

PROVIDES TECHNICAL SUPPORT, INCLUDING CHEMICAL ANALYSIS,
TRAINING, TROUBLESHOOTING, SPECIAL PROCESSING, NEW Q.B,
PROCESS INTRODUCTION, PROCESS CONTROL, AND OTHER TECHNICAL
SUPPORT FUNCTIONS To THE Q.B. LINE

CHEM MILL SUPPORT

PROVIDE TECHNICAL SUPPORT TO THE PRECISION GRAPHICS GROUP,
INCLUDING NEW CHEM MILL PROCESS INTRODUCTION, SPECIAL
PROCESSING, TROUBLESHOOTING, TRAINING, TECHNICAL LIAISON,
AND OTHER TECHNICAL SUPPORT FUNCTIONS,

PANEL/METAL FINISHING SUPPORT

PROVIDES TECHNICAL SUPPORT TO THE METAL FINISHING
ENGINEERING GROUP, INCLUDING NEW PANEL, PONDER COATING,
AND PLATING PROCESS INTRODUCTION, SPECIAL PROCESSING,
TROUBLESHOOTING, TRAINING, TECHNICAL LIAISON, AND OTHER
TECHNICAL SUPPORT FUNCTIONS.,
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I, TECHNICAL SUPPORT

D, Q.C./SCHEDULING SUPPORT

PROVIDES TECHNICAL SUPPORT TO Q.C,/SCHEDULING, INCLUDING
TROUBLESHOOTING OF PRINTS, DRAWINGS, AND SPECIFICATIONS
AS REQUESTED BY DESIGN PEOPLE, TRAINING AND TECHNICAL

LIAISON,

E. PHOTOGRAPHIC SUPPORT

PROVIDES TECHNICAL SUPPORT TO PHOTOGRAPHY, INCLUDING

TROUBLESHOOTING, TRAINING AND TECHNICAL LIAISON, ALONG

WITH OTHER TECHNICAL SUPPORT FUNCTIONS.,

[T, ENGINEERING PROJECTS

PROVIDES TEKTRONIX WITH STATE-OF-THE-ART COMPONENTS
AND PROCESSES USING ELECTROCHEMICAL TECHNOLOGY .



KEY PEOPLE

TecHNIcAL SupPORT GRrouPS

Q.B. SupporT
CHuck GauLt, Ext. 6237, 38-350

CHem MacHINE, Q.C./SCHEDULING, PHOTOGRAPHIC SUPPORT
GLENN ScHWALBE, ExT. 6045, 50-126

PANEL/METAL FINISHING SUPPORT
CHuck BAuer, ExT, 5463, 16-U4/5

PROJECT LEADERS

FLEx ECB's

GLENN ScHwALBE, ExT, 6045, 50-126
UNILAYER

Douc Reep, Ext, 7817, 38-350

Becky VanGRUNSVEN, ExT, 5182, 38-350
POWDER COATING

CHuck Bauer, Ext, 5468, 16-475
PLasTic FRONT PANEL

(Huck BAuer, Ext, 5468, 16-4/75
METAL FINISHING

CHuck Bauer, Ext. 5468, 16-4/5
ECB MATERIALS

Becky VaNGRUNSVEN, ExT, 518, 38-250
AL Copper ECB

GLENN ScHwALBE, Ext. 6045, 50-126
MobuLAR PACKAGING (ELECTROCHEM PROCESSES)

CHuck Bauer, Ext. 5468, 16-U475
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KEY PEOPLE

ELECTROCHEMICAL DEVELOPMENT ENGINEERING LIAISON
NPI CooRDINATOR

GorRDON BENNETT, ExT, 6045, 50-126



OPERATIONS

Tino OrRvELAS, MANAGER
Ext, 1851, 92-331

OPERATIONS 1S THE COMMUN ICATIONS GROUP
FOR ELECTROCHEMICAL SUPPORT. IT IS
COMPOSED OF A VARIETY OF GROUPS THAT
DIRECTLY RELATE TO THE Business UNITS
AND TO ELECTROCHEMICAL SUPPORT.

14
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OPERATIONS STAFF

RicHARD DorvER, MANAGER
HAs THE RESPONSIBILITY OF DATA SUPPORT,
WHICH CONTAINS: MANAGEMENT INFORMATION
SYSTEMS, STANDARDS, LIAISON, AND
ScHEDULING, Dick 1s on Ext. 1852, 92-331.

JEAN KENNEDY, MaNAGER
MaNAGES ALL THE Q.A. FUNCTIONS FOR
ELECTROCHEMICAL SUPPORT, INCLUDING
INcoMING INSPECTION (MOCK-UPS AND
ARTWORK) , AND FINAL INSPECTION., JEAN

1S oN Ext. 5666, 50-116,

VErA CoLE, SUBCONTRACT COORDINATOR
Ext., 1726, 92-331

BEVERLY LAFFERTY, TECHNICAL AIDE
Ext, 1732, 92-331
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MANAGEMENT INFORMATION SYSTEMS

THIS SECTION OF OPERATIONS CORRELATES AND DISTRIBUTES ALL

CIRCUIT BOARD DATA USING COMPUTER PROGRAMS,

UtiLizing SysTem 2000, WE DISTRIBUTE A MONTHLY, QUARTERLY,

AND AN ANNUAL REPORT, SOME OF THE ITEMS IN THESE REPORTS ARE!

1.
2,
3,
b,
5,

BoARD QUANTITY

DATE STARTED AND COMPLETED
Mock-uP NUMBER

Boarp (osTs

INSTRUMENT

IN ADDITION, THE SysTEm 2000 DATA BASE STORES EVERY ITEM

THAT IS WRITTEN OR PLACED ON A CIRCUIT BOARD ORDER, A COMPLETE

COMPOSITE OF EACH ORDER PROCESSED CAN BE RETRIEVED QUICKLY,

We HAVE A “SERVICE LEVEL REPORT”, WHICH REVEALS THE ACTUAL

VS SCHEDULED DATA FOR EACH PERIOD,

THERE ARE VARIOUS OTHER PROGRAMS THAT AID ELECTROCHEMICAL

SUPPORT AND, IN TURN, THE BUSINESS UNITS.

THE CENTER FOR ALL DATA PROCESSING IS IN BUILDING 92, WE

HAVE A NETWORK OF TERMINALS IN BUILDINGS 92, 50, 16, AND 38,

Key PeopLE

Dick DORMER 1S THE MANAGER, AND CAN BE REACHED AT ExT. 1852,
DELIVERY STATION 92-331.

TERRI _NEISS IS THE DATA PROCESSOR, TERRI HAS THE RESPONSIBILITY

OF INPUTTING AND RETRIEVING ALL DATA., HER ExT. 1s 5059,
DeL1very Station 50-116,



STANDARDS

THE MAIN FUNCTION OF STANDARDS 1S TO DESIGN MASTER DOLLIES
FOR EITHER (AD LIBRARY OR FOR HAND TAPED DESIGNS, TO BE USED BY
THE BUSINESS UNITS, STANDARDS ALSO KEEP EVERYONE INFORMED OF
NEW OR REVISED STANDARDS, CHANGES IN FABRICATION PROCESSES,
COMPOWENT REVISIONS, AND ANY CHANGE THAT WILL AFFECT THE DESIGN
AND/OR PROCESSING OF A CIRCUIT BOARD,

STANDARDS IS ALSO RESPONSIBLE FOR COORDINATING SPACE
REQUIREMENTS (INDUSTRIAL ENGINEERING) FOR ELECTROCHEMICAL
SUPPORT AND THE CORPORATE SPACE CommiTTEE,

Key PeopLE
TED CHURCHILL, STANDARDS
Ext. 1707, Decivery Station 92-331
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OuR GOAL IN OPERATIONS IS TO CONTINUALLY AND EFFECTIVELY
COMMUNICATE WITH ALL BUSINESS UNITS, AND ALSO, WITHIN ELECTRO-
CHEMICAL SUPPORT, THIS OBJECTIVE IS ACHIEVED THROUGH STEERING
MEETINGS, PERSONAL VISITS TO THE BUSINESS UNIT OPERATING AREAS,
BY TELEPHONE AND MEMOS, AND BY OTHER MODES OF COMMUNICATION,

KEY_PEOPLE
Ron PHELPs, N.P.I,
ExT, 186, DELIVERY STATION 92-331

19



SCHEDUL ING

THE Business UNITs anD THE Q.B. LINE PUT SCHEDULING IN A
VERY PRECARIOUS POSITION, ONE ASKS FOR SHORT TURN-AROUND, WHILE
THE OTHER ASKS FOR LONGER TURN-AROUND.,

WHENEVER A PRODUCT IS MANUFACTURED FOR A CONSUMER, A
SCHEDULING SYSTEM IS NEEDED, WHEN THE SYSTEM WAS FIRST STARTED,
WE USED “CIRCUIT BOARD” AS OUR CRITERIA. THIS PROVED TO BE
UNACCEPTABLE, SINCE A CIRCUIT BOARD MAY BE A 1” x 1" IMAGE WITH
TWO HOLES, OR IT MAY BE AN 18" x 24" WITH THOUSANDS OF HOLES.
THE COMPLEXITY VARIED DRASTICALLY., TODAY WE ARE SCHEDULING USING
“DOLLARS” AS THE CRITERIA,

FIRST, AN ORDER IS COSTED IN TOTAL DOLLARS. [HEN, COMBINED
WITH THE ORDER COMPLEXITY, WE CAN LoAD THE Q.B. LINE (I.E.,
$8,000/DAY) AND ALMOST GUARANTEE MEETING SCHEDULES. OF COURSE,
THERE IS NO CONTROL OVER UNSCHEDULED DOWN TIME,

Key PeopLe
JENNY Hoy, SCHEDULER
ExT, 5059, DeLIvery StaTion 50-116
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QUALITY ASSURANCE

INCOMING

QUALITY CONTROL IS AN IMPORTANT FUNCTION WITHIN ELECTROCHEMICAL
SUPPORT. ITS SOLE PURPOSE IS TO INCREASE THE FINISHED PRODUCTS
QUALITY, [N ORDER TO MEET THIS GOAL, THE QUALITY OF THE ARTWORK
PACKAGE MUST BE INCREASED, DATA ON THE WORK ORDER MUST BE ACCURATE,
AND THE FINISHED PRODUCT MUST MEET TEKTRONIX STANDARDS.

SINCE QUALITY IS THE AxIoM, A Q.C., TECHNICIAN MUST HAVE EITHER
A DESIGN OR FABRICATION BACKGROUND, PREFERABLY BOTH. [HE TECHNICIAN
MUST HAVE ALL CIRCUIT BOARDS STANDARDS MEMORIZED, UNDERSTAND WHAT THEY
MEAN, AND USE THIS KNOWLEDGE DAILY.

EVEN THOUGH MOST DESIGN GROUPS HAVE A MOCK-UP CHECKER, A VERY
HIGH PERCENTAGE OF INCOMING ARTWORK PACKAGES CANNOT BE PROCESSED
BECAUSE OF ERRORS, EITHER ON THE ARTWORK, THE ORDER FORM, OR THE
MECHANICAL DRAWING, THIS IS ONE OF THE REASONS THAT ALL ORDERS
ARE (.C,'D.

FINAL

FINAL INSPECTION FOR CIRCUIT BOARDS IS CENTERED IN BuiLping 16,
On SMALL QUANTITY ORDERS (1-12 BoARDS), A 100 INsPECTION IS DONE. ON
LARGE QUANTITIES (13 BOARDS AND ABOVE), A 1(0% INSPECTION IS DONE. IF
AN ERROR IS FOUND IN THE 107 savpte, A 1007 INSPECTION IS AUTOMATICALLY

IMPOSED.

21



FinaL, (con'T))

THE FINAL PRODUCT IS INSPECTED FOR:

1.

=
(@)

Key PeopLE

O O ~N Oy U1 == W N

PROPER HOLE SIZE
PROPER PLATING
MATERIAL TYPE
MATERIAL THICKNESS
PLATE ADHESION

RUN WIDTHS
PLATING THICKNESS
MULTILAYER LAY-UP

. MULTILAYER ADHESION

OTHERS, AS NEEDED.

JEAN KENNEDY, MANAGER
ExT, 5066, DeLivery StaTion 50-116

Er1c HANSEN, LEAD
ExT. 5066, DeLivery Station 50-116

22
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SUBCONTRACT

THE SUBCONTRACT PROGRAM WAS INITIATED IN 1977 FOR THE
SPECIFIC PURPOSE OF FINDING A SOURCE THAT WOULD PRODUCE QUALITY
CIRCUIT BOARDS WHEN THE TEKTRONIX Q.B. LINE FACILITIES WERE
OVERLOADED OR INCAPACITATED,

THE PROGRAM HAS BEEN A SUCCESS. WE HAVE VARIOUS VENDORS
WHO CAN PRODUCE CIRCUIT BOARDS OF GOOD QUALITY WITH A RELATIVELY
FAST TURN-AROLND,

AN ORDER IS PROCESSED IN THE SAME MANNER AS AN ORDER THROUGH
THE §.B. LINE: THE ORDER IS PRICE QUOTED, QUALITY CHECKED,
SHIPPED, RECEIVED, INSPECTED, AND DISTRIBUTED TO THE BUSINESS
UnIT,

ONE DIFFERENCE IN ORDERING BOARDS THROUGH THE SUBCONTRACT
PROGRAM IS COSTS, (OSTS ARE DIRECTLY TRANSFERRED TO THE USER
AREA, THIS IS STATED VERY CLEARLY BEFORE AN ORDER IS SUBCONTRACTED.

Key PeopLE
VERA CoLE, SUBCONTRACT COORDINATOR
ExT. 1726 WR, DELIVERY STATION 92-331



Q.B. LINE

FrancES Cook
ExT. 6238, 33-350

OF THE FIVE SECTIONS IN ELECTROCHEMICAL
SupporT, THE @B, LINE HOLDS THE MOST COMPANY-
WIDE INTEREST, FOR IT FABRICATES THE ENGINEERING
CIRCUIT BOARDS.,

THE cHARTER OF THE Q.B. LINE, AND THE
NUMBER ONE CONCERN OF THE BusInEss UNITS, IS A
FAST TURN-AROUND. THE Q.B. LINE CONTINUALLY
STRIVES TO MEET THIS GOAL AND RECORDS INDICATE IT
IS ATTAINING BETTER THAN 907 OF ITS COMMITTMENTS,

24
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Q.B. ADMINISTRATION

FRANCES COOK, MGR,
38-358 X6238

POROTHY McREYNOLDS
MATERTALS ADMIN.
DAY SHIFT 16-288 X7972

DARRELL KELLY

SR. MAINT. TECH.

DAY SHIFT 38-205 X5697
ON CALL

CAROLINE STEVENS
DAY SHIFT, MGR. PROCESS
38-205 X4612

RAMIRO MARTINEZ
SWING SHIFT, MGR. PROCESS
38-205 X4612

AL AXELSON
GRAVEYARD SHIFT, MGR. PROCESS
38-205 X4612

JULIAN CRANFORD
MECH AREA PROCESS, MGR.
16-259 X6748

26

MATERIAL SCHED. DAY
STOCKHANDLER DAY
STOCKHANDLER SWING
STOCKHANDLER GRAVEYARD

GENERAL MAINTENANCE

PLATING LEAD
IMAGE LEAD
MULTILAYER LEAD
SCREEN LEAD

PLATING LEAD
IMAGE LEAD
MULTILAYER LEAD

PLATING LEAD
IMAGE LEAD
MULTILAYER LEAD

DAY LEAD
SWING LEAD
GRAVEYARD LEAD
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NOTE

THE FOLLOWING DATA IS THE
STEP-BY-STEP FABRICATION
SEQUENCE ON BUILDING A
CIRCUIT BOARD.
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MECHANTCAL
THE MECHANICAL AREA, SITUATED IN BUILDING 16, CONSISTS
OF DRILLING AND PROFILING (CUT-OUT) CIRCUIT BOARDS EITHER

MANUALLY OR BY USING NUMERICAL CONTROLLED MACHINES,

ManuaL DRILLING

ALL MANUAL OR HAND DRILLING IS DONE ON THE UNI-DRILL, A
DRILLING MACHINE THAT DRILLS FROM THE BOTTOM SIDE OF THE BOARD.
THE TOP OR FRONT SIDE IS USED, WITH AN IMAGE OF THE CIRCUIT
PRINTED ON IT, FOR REGISTERING THE CENTER OF THE PAD TO A 10X
SCOPE, THE UNI-DRILL MAY DRILL UP TO 4 FLATS DEEP, REGISTERED
TO EACH OTHER BY USING STEEL PINS IN THE TOOLING HOLES ON THE
FLATS,

HAND DRILLING IS INTENDED FOR FAST TURN-AROUND BOARDS
THAT DO NOT REQUIRE CRITCAL HOLE LOCATION, USUALLY THE PRE-DC,
NON-SALEABLE TYPE, THERE ARE THREE UNI-DRILLS, EACH CAPABLE OF
DRILLING APPROXIMATELY 20 HOLES PER MINUTE,

N.C. DRILLING

BOARDS WITH CRITICAL HOLE LOCATION ARE DRILLED ON THE
TRU-DRILLS USING N.C, TAPES, CURRENTLY, THERE ARE THREE
TRU-DRILLS IN THE MECHANICAL AREA, AND EACH IS CAPABLE OF DRILL-
ING 300 HOLES PER MINUTE. EACH MACHINE HAS THREE STATIONS

CAPABLE OF DRILLING FOUR FLATS EACH (TOTAL OF 12 - 12"X18" FLATS)

SIMULTANEOUSLY,
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N.C. Dritring, (coN’'T.)

THE N.C. TAPE 1S CHECKED FOR HOLE LOCATION AND HOLE DIAMETER
ACCURACY BY FIRST DRILLING A TEMPLATE, WHICH IS THEN CHECKED
AGAINST THE ARTWORK OR DRAWING.

PROFILING

PrROFILING 1S DONE MANUALLY OR BY N.C, TaPe. THE N.C. Tapes
ARE PRIMARILY USED FOR THE MORE COMPLEX BOARDS,

THE N.C. TAPE BOARDS ARE PROFILED ON THE TRU-DRILL, WHILE THE
HAND CUT-OUT BOARDS ARE SHEARED, THE N.C. TAPE IS MADE FROM THE
DIMENSIONS ON THE DRAWING, WHILE THE SHEARED BOARD USES THE

CORNER MARKS ON THE ARTWORK,

OTHER
THE MECHANICAL AREA ALSO DOES THE SLOTTING OF EDGE CONNECTORS,

ROLL BEVELING, COUNTER-SINKING OF HOLES, AND OTHER MECHANICAL OPERATIONS

AS NEEDED.

KEy PEoPLE
JuLIAN CRANFORD, MANAGER
Ext. 6748, DELIVERy STATION 16-259
Mike Hov, DAY SHIFT LEAD
ExT, 6748, DeLivery Station 16-259
WAYNE FITZGERALD, SWING SHIFT LEAD
Ext. 6748, DELIVERY STATION 16-259
CinDy BOowEN, GRAVEYARD SHIFT LEAD
Ext. 6748, DeLivery StaTion 16-259
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Imace Area

IMAGE, AS PERTAINS TO CIRCUIT BOARDS, MAY BE DEFINED AS:

A GEOMETRIC FORM (THE CIRCUIT BOARD DESIGN) AS
IT IS REPRODUCED IN AN EXPOSED AND DEVELOPED
STATE, ON A SUBSTRATE (COPPER CLAD LAMINATE) .

CLEANING

THE COPPER CLAD LAMINATE (DRILLED OR UNDRILLED) IS RUN
THROUGH A CLEANING CYCLE IN A SCRUBBING MACHINE, THE FLAT IS
BAKED FOR 15 MINUTES AT 1400F IN A HOT AIR CONVECTION OVEN, IT
IS REMOVED AND, WHILE STILL HOT, RUN THROUGH A NEGATIVE PHOTO
RESIST LAMINATOR,

LAMINATING

THE LAMINATING MACHINE APPLIES THE PHOTO RESIST TO BOTH SIDES
OF THE FLAT SIMULTANEOUSLY. THIS RESIST IS COMMONLY CALLED "DRY
FILM" BECAUSE IT IS APPLIED IN A DRY STATE. THE DRY FILM COMES IN
WIDE ROLLS, AND THE RESIST ITSELF IS SANDWICHED BETWEEN A THIN
LAYER OF MYLAR AND POLYETHYLENE - FRONT AND BACK, AS THE FLAT MOVES
BETWEEN TWO HEATED ROLLERS (2300F), THE POLYETHYLENE IS PULLED OFF
ONE SIDE OF THE RESIST - THE RESIST THAT IS DIRECTLY PRESSED ON THE
FLAT. THE FLAT IS THEN COOLED TO ROOM TEMPERATURE,
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PRINTING

THE IMAGE IS PRINTED ON THE FLAT USING THE PRE-REGISTERED
POSITIVE FILM (THE FLAT HAS TOOLING HOLES IN EACH CORNER), THE
FLAT IS EXPOSED TO HIGH INTENSITY ULTRA-VIOLET LIGHTS, WHICH TAKES
ABOUT 12 SECONDS. THE FLAT IS SUBJECTED TO A DEVELOPING
SOLUTION WHERE ANY RESIST NOT EXPOSED TO THE ULTRA-VIOLET LIGHTS
IS WASHED OFF,

Key PeopLE
JANE MeYER, Day SHIFT LEAD
Ext. 4612, DELivery StaTion 38-205

BrenpA DeEMarco, SwWING SHIFT LEAD
Exr, 4612, DeLivery StaTIon 38-205

CYN MARSHALL, GRAVEYARD SHIFT LEAD
Ext. 4612, DELIVERY STATION 38-205

31



PLATING

PLATING IS TO COVER A SPECIFIC MATERIAL WITH AN ADHERENT
METAL LAYER EITHER MECHANICALLY, CHEMICALLY, OR
ELECTRICALLY ,

THE Q.B, PLATING LINE, SITUATED IN BUILDING 38, USES TWO
BASIC MEANS OF PLATING: ELECTROLESS (CHEMICAL) AND ELECTROLYTIC
(ELECTRICAL) .

ELECTROLESS (CoPPER)

AFTER A CIRCUIT BOARD FLAT IS DRILLED, THE HOLES MUST BE
CHEMICALLY TREATED TO HAVE ELECTRICAL CONTINUITY BETWEEN FRONT
AND BACK, ELECTROLESS IS THE FIRST STEP IN PROVIDING THIS, THE
DRILLED FLAT IS SUBJECTED TO VARIOUS CLEANING AND SENSITIZING
SOLUTIONS, THEN DIPPED INTO AN ELECTROLESS COPPER BATH (20 MINUTES) .
THIS BATH CHEMICALLY BONDS A THIN LAYER OF coPPER (10-20 MIcRO-
INCHES) TO THE HOLE WALLS, AS WELL AS THE SURFACE,

ELECTROLYTIC

AFTER ELECTROLESS COPPER, A THIN COAT (200 MICRO-INCHES) OF
ELECTROLYTIC COPPER IS DEPOSITED, AGAIN ON THE HOLE WALLS AND
SURFACE.

THE FLAT IS CLEANED AND SENT TO IMAGE, AFTER IMAGE, THE FLAT
IS SUBJECTED TO VARIOUS CLEANING SOLUTIONS AND PLACED INTO THE
ELECTROLYTIC COPPER BATH, AT LEAST oNE (1) mIL (1,000 MICRO-INCHES)
OF COPPER IS DEPOSITED ON THE HOLE WALLS AND EXPOSED AREAS (RUNS,

PADS, ETC.). [HIS PROCESS IS CALLED "PATTERN PLATE”,
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ELECTROLYTIC, (CON'T.)

IMMEDIATELY AFTER PATTERN PLATE, THE FLAT IS PLATED WITH THE
SPECIFIED THICKNESS OF NICKEL, THEN WITH EITHER A LAYER OF BRIGHT
ACID TIN OR GOLD (SEE TEKTRONIX SPECIFICATIONS (062-1723-00,
PARAGRAPH 6.1, Pace 7; or 062-1727-00, ParacraPH 6.1, PAGE 5).,

ETCHING, OR REMOVAL OF COPPER, IS ALSO DONE IN THE PLATING
AREA, AFTER PATTERN PLATE, THE IMAGE (DRY FILM RESIST) IS
CHEMICALLY DISSOLVED EXPOSING ALL UNWANTED COPPER, THIS COPPER
IS DISSOLVED BY THE ETCHING SOLUTION, LEAVING ONLY THE AREAS THAT
WERE PLATED WITH ACID TIN OR GOLD,

THE FLAT 1S MOVED TO MECHANICAL FOR CUT-OUT, OR SILKSCREENED,
IF ORDERED,

IMMERSION (CHEMICAL DEPOSITION) TIN IS ALSO AVAILABLE,

EXPERTISE

PLATING IS A MOST DIFFICULT JOB, ONLY BY EXPERIENCE CAN A
PLATER, WITH A QUICK STUDY OF THE PLATED FLAT, TELL IF THE
CHEMICAL COMPOSITION OF THE BATH IS OUT OF BALANCE.

Key PeopLE

CAROLINE STEVENS, DAY SHIFT Manacer, Ext. 4612, DeL. Sta, 38-205

Burcr Kriecer, Day SHIFT Leap, ExT. 4612, DeL. StA. 38-305

RAMIRO MARTINEZ, SWING SHIFT MANAGER, ExT, 4612, DeL. Sta. 38-205
JouN PALERMINI, SWING SHIFT LEAD, ExT. 4612, DeL. Sta. 38-205

AL AxELSON, GRAVEYARD SHIFT ManaAceER, ExT. 4612, DeL. Sta, 38-205
Mike WiLL1AMS, GRAVEYARD SHIFT LEAD, ExT. 4612, Der. Sta. 38-205
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MULTILAYER AREA

THE DIFFERENCE IN PROCESSING A MULTILAYER BOARD AND A Z2-SIDED
BOARD REPRESENTS A LARGE SEQUENCE IN TECHNOLOGY, EXPERTISE, AND
MATERIAL, .

STANDARD PROCEDURE 1S TO ALIGN THE MULTILAYER FILMNORK TO A
FLAT OR TEMPLATE. ALL FILMAORK FOR A HAND-DRILLED MULTILAYER IS
ALIGNED AND TAPED TOGETHER, I.E., LAYERS 1, 2, 3, 4, AND THEN
ALIGNED TO A SHEET OF 0.062 FR-4 MATERIAL, THE TOOLING HOLES ARE
THEN PUNCHED. THE N.C. TAPE MULTILAYER FILMWORK IS ALIGNED TO A
PRE-DRILLED TEMPLATE, EACH PIECE OF FILM IS EXACTLY REGISTERED TO
THE DRILLED HOLES, AND THE TOOLING HOLES ARE PUNCHED,

AFTER THE FILMAORK IS REGISTERED AND PUNCHED, THE LAMINATE
TO BE USED IS MEASURED, CLEANED AND BAKED, [HE INNER LAYERS ARE
IMAGED (ONLY A NEGATIVE IS USED INSTEAD OF THE NORMAL POSITIVE FILM),

ETCHING

AFTER IMAGE, THE LAYERS TO BE LAMINATED ARE SUBJECTED TO A
CHEMICAL SOLUTION, WHICH DISSOLVES ALL EXPOSED COPPER. I|HE TYPE OF
SOLUTION VARIES THROUGHOUT THE PRINTED CIRCUIT INDUSTRY, T[HIS
soLUTION 1S USED AT 120°F, AND IT TAKES ABOUT 1.5 MINUTES TO
DISSOLVE ONE (1 owncE (APPROXIMATELY 1.4 MILS) oF copper. (THIS
SOLUTION IS USED FOR BOTH INNER LAYERS AND FOR FINAL ETCHING - AFTER

PLATING,)
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Brack OxIDE

AFTER ETCHING, THE INNER LAYERS ARE STRIPPED OF RESIST AND
CHEMICALLY CLEANED, [HE INNER LAYER IS IMVERSED (14 MINUTES)
IN A SOLUTION (190FF) THAT REACTS WITH THE COPPER TO FORM COPPER
OXIDE, THIS OXIDE IS BLACK IN COLOR, AND ITS FUNCTION IS TO
INCREASE THE BONDING STRENGTH, OR ADHERENCE, IN LAMINATION,

LAMINATION

UNDER CLEAN CONDITIONS, THE INNER-LAYER LAMINATE IS LAYED-UP
USING PRESS PLATES. THE LAY-UP IS ACCORDING TO STANDARDIZED
PROCEDURES., THE PRE-PREG OR "B" STAGE, USED FOR BONDING AND THICK-
NESS, IS ACTUALLY EPOXY AND WOVEN GLASS THAT NEEDS HEAT FOR FINAL
SOLIDIFICATION, WHEN THE PRE-PREG AND LAMINATE ARE PRESSED (350°
AT 300-400 LB/s@, INCH FOR 1 HOUR), THE EPOXY IN THE PRE-PREG
BECOMES SOFT, FLOWS AROUND THE CIRCUITRY, AND BONDS TO THE LAMINATE,
AFTER THIS BONDING CYCLE, THE BOARDS ARE TRIMMED AND CLEANED, AND
ARE READY FOR DRILLING,

Key PeoPLE
MURIEL SCHMIDLKOFER, DAY SHIFT LEAD
Ext. 5697, DeLivery Station 38-205
KAREN GORS, SWING SHIFT LEAD
Ext. 5697, DeLivery Station 38-205
KARLENE BASANICH, GRAVEYARD SHIFT LEAD
ExT. 5697, DEL1vERy STATION 38-205



SILKSCREEN

A LARGE PERCENTAGE OF ENGINEERING CIRCUIT BOARDS ARE SOLDER-
MASKED AND NOMENCLATURED, AFTER FINAL PLATE AND ETCH, THE BOARDS
(STILL IN THE FLAT) ARE CLEANED AND INSPECTED AND MOVED TO THE
SCREEN AREA.

SCREENS

THE BLANK SCREENS ARE MADE BY STRETCHING A POLYESTER MESH
OVER WOODEN FRAMES, WHICH IS THEN STAPLED TO THE FRAME, THE
ELASTICITY, OR TENSION, OVER THE FRAME IS MEASURED BY A TENSIO-
METER., [HE BLANKS ARE THEN WASHED, DRIED, AND A PHOTO SENSITIVE
EMULSION 1S APPLIED AND THEN DRIED,

SCREENING

USING THE FILMWORK SUPPLIED, AN IMAGE IS PRINTED ON THE SCREEN,
A BOARD IS REGISTERED TO THE SCREEN AND, USING REGISTRATION PINS, THE
SCREEN IS USED TO SOLDERMASK ALL THE BOARDS IN THAT PARTICULAR ORDER,
THE SOLDERMASK RESIST IS SQUEEGEED THROUGH THE SCREEN ONTO THE BOARDS,

FIRST ONE SIDE OF THE BOARD IS SCREENED, THEN CURED USING ULTRA-VIOLET

LIGHT; THEN THE BACKSIDE IS SCREENED, CURED, AND OVEN BAKED,
NOMENCLATURE MARKINGS ARE APPLIED IN THE SAME MANNER AFTER THE
SOLDERMASK IS CURED, NOMENCLATURE INKS DO NOT USE U.V. LIGHT, BUT ARE
CURED BY BAKING, THE BOARDS ARE MOVED TO THE MECHANICAL AREA FOR
PROFILING OR HAND CUT-OUT. THE USED SCREENS ARE RECYCLED BY STRIPPING
THE EMULSION WITH BLEACH AND RECOATED FOR LATER USE,
Key PeopLE
Jay PEIRcE, LEAD OPERATOR, ExT. 4822, DELIVERY STATION 16-259
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MATERIAL SCHEDULING AND TRANSPORTATION

WITH THE LARGE QUANTITY OF CIRCUIT BOARDS NOW BEING BUILT,
AND WITH Q.B, OPERATING IN T™wo Buitpings (38 aND 16), THE
SCHEDULING OF MATERIALS BECAME MANDANTORY ,

MATERIAL

ALL MATERIALS USED TO PRODUCE A CIRCUIT BOARD ARE ORDERED
AND STOCKED IN BUILDING 16, THE MAGNITUDE OF THIS OPERATION
CANNOT BE OVER-EMPHASIZED. [HE QUANTITY, QUALITY, SHIP DATE,
AND RECEIVE DATE ALL PLAY AN IMPORTANT ROLE IN THE OVERALL
OPERATION OF THE Q.B. LINE,

TRANSPORTATION

SINCE THE PROCESSES A CIRCUIT BOARD TRAVELS THROUGH ARE
PERFORMED IN BUILDINGS 50, 38, AND 16, SOME TYPE OF TRANSPORTATION
IS CONTINUALLY NEEDED TO MOVE AN ORDER FROM ONE AREA TO THE NEXT,
THE ORDERS ARE TRANSPORTED BY STOCK HANDLERS, ONE ON EACH SHIFT,
WHO MAKE SCHEDULED RUNS (FOUR TIMES EACH SHIFT); THEY ARE ALSO
AVAILABLE FOR SPECIAL HANDLING,

KEY PEOPLE

DoroTHY McREYNOLDS, MATERIAL ADMINISTRATOR
Ext. 7972, DELIVERY STATION 16-259



MA INTENANCE

WITH MILLIONS OF DOLLARS OF CAPITAL EQUIPMENT IN CONSTANT
USE TO PROVIDE CIRCUIT BOARDS, A SOUND MAINTENANCE PROGRAM IS
VITAL.

THE MAINTENANCE CREW IS DIRECTLY RESPONSIBLE FOR THE
CONDITION OF ALL EQUIPMENT. THEY MAKE REPAIRS AS NEEDED, SEE
THAT THE EQUIPMENT IS PROPERLY USED, ASSIST IN PURCHASING NEW
EQUIPMENT, CONDUCT PREVENTATIVE MAINTENANCE, AND MAINTAIN A
PARTS INVENTORY .

Key PeopLE
DARRELL KELLY
Ext. 5697, DELIVERY STATION 38-205
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CAD/GrRAPHI CS

Dave Davis
ExT. 4825, 50-126

CAD/GRAPHICS IS A MULTI-GROUP OPERATION
THAT PRIMARILY DEALS WITH THE GRAPHICS,

OR ARTWORK, OF A CIRCUIT BOARD.



CAD/GRAPHICS STAFF

, Manacer, CAD
HAS THE RESPONSIBILITY OF THE APPLICON
SYSTEM, SITUATED IN BuILDING 92,

, MaNAGER, N.C. TooLING & WIRE WRAP
ManAGES THE N.C., TOOLING AREA AND THE
WIRE WRAP AREA. BoTH ARE IN BuiLDING 50,

JERRY LYNCH, MANAGER, PHOTOGRAPHY
HAS THE RESPONSIBILITY OF THE ENGINEERING
PHOTOGRAPHY AREA, WHICH IS IN BuiLbine 50,

HENRY BAHRS, PRECISION GRAPHICS
PROVIDES CHEM-MACHINED PARTS, FRONT PANEL
LAY-OUTS, AND GRATICULE PATTERNS., LOCATED
IN BuiLping 50,
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CAD
(CompuTER-AIDED DESIGN)
APPLICON SYSTEM

CIRCUIT BOARD LAY-QUTS USED TO BE RELATIVELY SIMPLE, WITH
LARGE PADS, WIDE SPACING AND WIDE RUNS. TODAY, WITH THE INTRO-
DUCTION OF MICROPROCESSOR TECHNOLOGY, CIRCUIT BOARD DESIGN HAS
BECOME VERY COMPLEX, FUTURE CONSIDERATIONS INCLUDE ONE TO
THREE MIL RUNS, ONE MIL SPACING, ETC, SUCH COMPLEX BOARDS
CANNOT BE DESIGNED MANUALLY, HENCE THE CoMPUTER-AIDED DESIGN
SYSTEM WILL PLAY A VERY IMPORTANT ROLE IN PRODUCING CIRCUIT BOARDS,

USING A SCALE-DRAWN MASTER, OR MOCK-UP, PROVIDED BY THE
DESIGNER, THE CAD OPERATOR ENTERS, OR DIGITIZES, THE DATA INTO
THE COMPUTER., THE COMPUTER, IN TURN, GENERATES FItM, N.C. TAPES,
AND PEN PLOTS, THE PEN PLOTS ARE DRAWN ON PAPER AND ARE USED TO
CHECK THE IMAGE AGAINST THE MASTER,

AS WITH HAND-TAPED BOARDS, A LIBRARY OF COMPONENTS ARE
CREATED AND KEPT ON FILE,

Key PeopLE
, MANAGER
Ext. 1990, DELIVERY STATION 92-321

ART PUTNEY, FIRST SHIFT SUPERVISOR
Ext, 1988, DELIVERY STATION 92-321

JERI Barnes, CAD SPECIALIST
Ext, 1978, DELIVERY STATION 92-321
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N.C. TooLING

As THE COMPLEXITY OF CIRCUIT BOARDS INCREASES, SO DO THE
PROCESSES USED TO PRODUCE THE CIRCUIT BOARDS. N.C. TOOLING
IS ONE AREA THAT WAS CREATED FOR THE SPECIFIC PURPOSE OF PRODUCING
N.C. TAPES FOR DRILLING AND PROFILING (CUT-OUT) OF HAND-TAPED
BOARDS ,

THE TOOLING AREA USES A COMPUTER GRAPHICS SYSTEM TO GENERATE
THE .C. TAaPES, THE TekTRoNIX 4081 anp THE AppLicon (CAD)
SYSTEM ARE USED IN A PROCESS VERY SIMILAR TO THE PROCESS USED FOR
“CAD" BOARDS.

EACH OF THE ABOVE SYSTEMS ARE COMPLEX AND CANNOT BE
ADEQUATELY DESCRIBED ON PAPER; THEREFORE, THE TOOLING AREA IS
MORE THAN WILLING TO PROVIDE GUIDED TOURS AND INDIVIDUAL
INSTRUCTIONS

Key PeopLE
, MaNAGER

Ext. 5781, DEL1VERY STATION 50-126
Rick JoHNSON, FIRST SHIFT LEAD

Ext, 5781, DEL1VERY STATION 50-126
MarY KLaus, SECOND SHIFT LEAD

Ext. 5781, DELIVERY STATION 50-126
JOHN BRADSHAW, SOFTWARE SUPPORT

Exr. 5781, DeLivery Station 50-126
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WIre WraP

WIRE WRAP IS AN INTERCONNECTION SCHEME THAT PROVIDES
CIRCUIT BOARD TRANSMISSION PATHS WITH WIRE RATHER THAN
ETCHED RINS. WIRE WRAP IS USED IN EVALUATION AND DESIGN-
STAGED BOARDS,

USING THE SEMI-AUTOMATIC TECHNIQUE (SEE ENGINEERING
News, JuNE 1979), THE WIRE WRAP AREA HAS PROVED THAT WIRE
WRAP IS A SUCCESSFUL ALTERNATIVE TO ETCHED CIRCUIT BOARDS,

BECAUSE THE TECHNIQUE IS VERY INVOLVED, THE BEST
WAY TO GET INFORVATION IS TO VISIT THE AREA,

Key PeopLE
, MANAGER
Ext, 5781, DeLIVERY StAaTION 50-126

GLENNA JonES, LEAD
Ext, 5783, DeLivery STATIoN 50-126
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ENGINEERING PHOTOGRAPHY

ALL FILM TOOLING PACKAGES FOR PROTOTYPE CIRCUIT BOARDS ARE
GENERATED IN ENGINEERING PHOTOGRAPHY, THEY PRODUCE THESE PACKAGES
EITHER FROM HAND-TAPED MOCK-UPS, OR FROM FILM GENERATED ON THEIR
GERBER PHOTOPLOTTERS.

ENGINEERING PHOTOGRAPHY ALSO PROVIDES PHOTOGRAPHIC SUPPORT
FOR A WIDE RANGE OF ENGINEERING FUNCTIONS THROUGHOUT TEKTRONIX,
EXAMPLES OF SOME OF THESE ARE: FRONT PANEL FILMWORK FOR INDUSTRIAL
DESIGN, GRATICULE FILMWORK FOR CRT FACEPLATE DEVELOPMENT,
SCHEMATICS FILMWORK OF DRAFTINGS FOR MANUALS, AND MOCK-UP PARTS
AND KODAGRAPHS FOR CIRCUIT BOARD DESIGNERS.

Key PeopLE
JERRY LYNCH, MANAGER
ExT. 0825, DeLivery Station 50-115

GARY HALVERSON, LEAD PERSON
Ext. 6491, DeLivery Station 50-115
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PRECISION GRAPHICS

PRECISION GRAPHICS, COMMONLY KNOWN AS CHEM-MILL, 1S AN
IMPORTANT PART OF ELECTROCHEMICAL SUPPORT THAT FEW PEOPLE
KNOW ABOUT,

Using A COORDINATOGRAPH (A PRECISION ARTWORK MACHINE),
PRECISION GRAPHICS WILL PRODUCE A VERY PRECISE PATTERN, OR
ARTWORK, FROM A MECHANICAL DRAWING., FROM THIS ARTWORK,
PRECISION GRAPHICS WILL PRODUCE CHEM-MACHINED PARTS, USUALLY
FROM THE COPPER ALLOY FAMILY, THAT ARE CHEMICALLY ETCHED
(AND SOMET IMES PLATED) MUCH MORE ACCURATELY THAN IF THE PARTS
WERE MECHANICALLY MILLED, THEY ALSO PRODUCE FRONT PANEL
LAY-OUTS, GRATICULE PATTERNS, SWITCH PATTERNS, OVERLAYS FOR
GAUGES, CRT OVERLAYS, DIAL TAPES, AND INDICATORS.

KEYy PEOPLE
HENRY BAHRS, ENGINEERING ASSISTANT
Ext, 4930, DeLivery Starion 50-126

Kay GEIS, ENGINEERING ASSISTANT
Ext. 4930, DeLivery Station 50-126
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NAME

ACHZIGER., VICTOR
ANTHONY, ELLEN
ARCE, JUAN™
AXELSON, AL

BAHRS., HENRY
BARNES, JERI
BARNETT, THOMAS
BASANICH, KARLENE
BATEMAN, ALICE
BAUER, CHUCK
BENNETT, GORDON
BENSON, SHANNON
BERNARDS, MERLIN
BOGGS., DAVE
BOLD, WILLIAM
BOWEN, CINDY
BRADSHAW, JOHN

BRESHEARS, MARIANNE

BRINK, JAN
BUI., DUC
BURGESS., LARRY

CHEEVER, JEFF [s]
CHURCHILL., TED
COLE, VERA
COOKE., ABBY
COOK., FRAN

CRANFORD, JULIAN
CUMMINGS, RICK

DAVIS, DAVE
DE MARCO, BRENDA
DOELING, WALLY

EXTN, DEL/STA SHIFT

5697 38-205
7972 16-259
6748 16-259
4612 38-205
4930 50-126
1978 R-321
1887 92-321
597 38-205
LEAVE OF ABSENCE
5463 16-475
6045 50-126
6531  38-350
568 16-475
74 38-350
5182 38-350
6748 16-259
581 50-12%
6491 50-12%
/473 16-259
1987 92-321
6581 38-3%0
5182 38-350
1707 92-331
726  92-331
7830 38-350
6238  38-350
6/48  16-259
6237  38-350
4825  50-1%
4612 38-205
4613 50-3%4

W \WN —

— N —a W —3 N —3 ced ey oy ey W R -y

— o e ) ) e o)

—

NAME

DORMER, DICK
D’'SILVA, TONY

EGGLESTON, GORDON
ELEY, MARTY

FEICKERT., ANNA
FINNIGAN, CHARLES
FITZGERALD, FITZ
FRIEND, GREG

GANGER, JANICE
GARDNER, RQOY
GARLOCK, LOUANN
GAULT, CHUCK
GEIS, KAY
GORS, KAREN

HALVERSON, GARY
HANSEN, ERIC
HEMSTREET, DUDLEY
HENDRICKS, SUSAN
HINSBEECK, HILDE
HOLLY, JERRY
HOY., JENNY

HOY, MICHAEL

JACKY., JERRY
JOHNSON, RICK
JONES, GLENNA

KAUFMAN, DAWN
KELLER, DONNA
KELLY., DARRELL

EXTN.  DEL/STA SHIFT

1852 32-331
0912 16259
%9 38-205
5182 38-350
g2 16-259
6748  16-259
6/48  16-259
LEAVE OF ABSENCE
197 92-321
1%/ R-321
597 38-205
6o 38-350
4330 50-126
5097 38-205
6491 50-115
566 50-116
6491  50-115
o/48  16-259
6257  38-350
7830 38-350
5659 50-116
6748 16-259
/7830 38-350
581  50-12%
5783 50-126
5781 50-12%
6748  16-259
597 38-205
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NAME

KENNEDY, JEAN
KING, MERVIN
KLAUS, MARY
KNORE, LINDA
KRAKER, RICHARD*
KRIEGER, BUTCH

LAFFERTY, BEV
LAM, DEBBIE
LONG, DEBBY [s]
LOUNSBURY, BETSY
LUBENOW, HANS
LYNCH, JERRY
LYSKI, CHERYL

MARTIN, RAY
MARTINEZ, IZZY
MARTINEZ, RAMIRO
MARSHALL , CYN
MC DONNELL., TOM

MC KINLEY, MARILYN
MC REYNOLDS., DOROTHY

MEJIA, CARLOS
METCALFE, SONJA
MEYER, JANE
MILLER, JEFF
MILES, JEANNE
MILEWSKI, KAREN
MOLINA, ABEL

NEISS, TERRI
NGUYEN, DANH
NOU, VISIDH

EXTN, DEL/STA  SHIFT
5066 50-116 1
6748 16-259 1
5781  50-126 2
597 38-205 1
7817 38-350 1
4o12  38-205 1
1732 93-331 1
1987 92-321 2
623/  38-350 1
82 16-258 1
7972 16-259 1
4325 50-115 1
6/48  16-259 3
/04 38-350 1
LEAVE OF ABSENCE
4612 38-205 2
4612 38-205 3
o/43  16-259 3
5783 50-126 2
792 16-258 1
5468 16-475 1
59 38-205 2
4p12  38-205 1
5697 38-205 3
LEAVE OF ABSENCE
7988 50-34 1
5697 38-205 1
5059  50-116 1
5/81 50-1% 2
7904 38-350 1

NAME

OLDS, STEPHEN
ORNELAS, TINO
OROZCO., JUANITA

PAINTER, FAYE
PALERMINI, JOHN
PALMER, GENE
PARQUET, DAN
PAUL. GARY [s]
PEIRCE, JAY
PETRIE, TRACY [s]
PHELPS. MIKE
PHELPS, RON
PICKETT., MIKE
PUTNEY, ART

REED, DOUG

RODRIGUEZ, BETTY JEAN

SANDHU, ANJU*

SCHMIDLKOFER, MURIEL

SCHULTZ, SERENA
SCHWABLE, GLENN
SCOTT., DOROTHY
SMITH., TERRY
SMUGCEK., NORITHY
STAMITOLES, LORI

STEVENS., CAROLINE
STEVENS., JANNA
STUART., JANET

TALVISTE, MIKE
TANNER, DEE

EXTN,  DEL/STA SHIFT

5697 38-205
1851 92-351
5697 38-205
597 38-205
5697 38-205
5666 50-116
bado  38-350
7972 16-258
482 16-258
5697  38-205
6748 16-259
8%  9-331
187 92-321
1988 92-321
/817 38-350
7830 38-350
7817 38-350
%97 38-205
704 38-350
645 50-12%6
LEAVE OF ABSENCE
5468 16-4/5
6491 50-115
6748 16-259
4612 38-205
597 38-205
6431 50-115
1987 92-321
623/  38-350
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THOMAS, RANDY
TRAMP, JILL

U’REN, DAVE

VANDERZANDEN, JULIE
VAN GRUNSVEN, BECKY
VERD, BECKY

VITAS, SUE

VOIGT, MAUDIE

WARREN, CALVIN
WHETZEL , JUDY
WILLIAMS, BARB
WILLIAMS, MIKE
WILSON, GRACE
WOLEVER., ED

WRIGHT ., MIKE

1987
5783

6257

5697
5182
5697
5666
5697

6743
5059
5697
4612
7338
1987
6491

DEL/STA  SHIFT

92-321
50-126

38-350

38-205
33-350
38-205
50-116
38-205

16-259
50-126
38-205
38-205
50-354
92-321
50-115
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