g :--Wa.sh pasel , L
= use dilubed &monimn biflom'ide (NMHF)
- --Apply photo-resist

. PVA (poly vinyl aleohol) o
- Rhoplex (AC~73 = acrylic emulsifier)
" Water - _
- . Dichromate ' '
- Pluranic (I~72. swfactan‘b-wetting agen'b)

Viscosity - 11=19 (Braokfield) viscometer
Machine dispensed .

(air)

R -mposm-e on Jighthouses

mekes exposed area insolvable in water

| . =Pl (nses bare arc/less exposure nozmally less then 1 minute exposure time)
. ==Delta (uses source, collimator, exposure time uw to 8 minntes)
' --kpose consecutive green, blne, Ted _

' use Del water
resist hardens ‘where: light hits (e.g. have water insolvable dots/lines)

—Apply graphite (lampb]ack ")
: - 5% solids mixture with Del wa.ter and amonia
PH, 10 to 10.5 _

Viscosity is important

" ~=Graphite dried

(air 7).

--kydrogen peroxide wash (10% solution)
-+ dissolves insolvable dichromate
penatrates graphite over dots and atches out resist dots/stripes

" washes out dots/stripes leaving matrix pattern
(heat)

. REFERENCE: Meeting with Marty Royce and Stan Harger on 6/17/ s

6/18/74



TYPICAL MATRIX SCHEDULE .




TYPICAL NAIRIX S’"r DULE - ‘Sch, ,"-@(f()}” 25V - 807 ax Scrantm‘z)"

I. quapnont' ‘ T : :
C A, Model #HL27C9 - FO .. 67 head in=-line au&aaat*c matrix
“machine eqipped with all supporting equlﬁ“ent
B, Model #L“801 - C4 lighithouse w1+h lens wed dge and seguup
for green, blue, and red, - : :
Two water Clspense?s with automatic controis _
. Two 100-gallon (w 336 Aiters} st ainless steel containgrs
for graphite, . = i o .
Soonges B ' '
Beakers, graduates, etc, necessary for controls, 7
Two dispenser container fllllng 1unnels (160 ss mesh, 98 microns),

-

jg)?;m’

II, Materials '
S 30 ;odlum Hydrox1de
H7 hydrofluoxis acid ,
filtexed hlgh pressu 2 air

- P202C Resist L
GP178 Graphite R
HHS01A Hydrogen peroxide
AGCS Anonium bifluoride
WEOD Deeion .zed water
$6464 Caustic dafoamer or
S6462 caustic defoamer
AS Aumonium Hydroxide -

Ii1, Procv«h:e~
A, Start-up R : _
1, Open valves to obt in 1ea53t
£i1l dispensing con*azner*;
2. Open &-foot valves, '
a, De-ionized water 40,5
b, Hot. tap water :
c, Cold tap vater : B -
d, High pressure air valves should a¢»»js remain open
in -oxder to furnish cooliing for exJ:hure 1$rnLHouse
mercury arc. lamp, .
Push master contro¢ gane -main cher switch. to Mon!
”031t¢on. :
. Turn all requlred Sﬁln poslmeﬁ motors on and check
spin speed, : ‘

L)
L)

i

-5, Turn on all required heatere and: check to be sure they
- are on, Make sure all air dryers are o, ‘
6, Turn on develcping cycle switches,

7. Dispenser control panel,  Push all switc ches to Yon!
position (dispensing sclenoids shall be £lushed prior
to start-up and after four or more empty heads during the
day's operatien,) : , ’

8, Master control panel setting

2, Turn index switch to ”automatic”

b. Tuzn index timer switch to 'on' FU»*LIOQQ

€. Check timer setting for Proper time cycle

de  Machine should be indexing and the dispenser and
salvage cycle should be operatwpg .t- this point,

L'e]

« Panel wash cqyecles
a, " Rinse thorou ggly and change acxd tﬂn\s on the



regularly scheduled basis, :
phsh wasthg cycle control penel- mamn sw1tches to "on"
Be sure all individual wash oycle sw1tcbes are "on",.
Check entlre wa%hlng cycle at least ' once per hour to
ensure prover opera‘lng condztAon"fjﬁti TR

B. Operatlonal Procedure by P031t10ns

Position #66 Load Position ' -
Notes: 1, Remove cap assembly from trucn or LOHVQYOI and place
- -on carrier, ,
2, Clamp firmly in posxtlon so that carrler clanp ,
'lever and twelve ofclock cap pasxtion are on the same
side,  The six otclock s;da of the panel is identified
by the two locating pads, Filmed and alumlnlzed scrap
. cap assemblies which have been recovered are to be
“loaded on this machine, .
3. Remove the mas“*from the cap acsemb v andgplace the
mask in the nask carrier, - E
Position #67 Load pﬂolthn (see position ;66)
Positicn #1  Water wash (optlonal caastlc wash} "
Posi ion_ﬂz Caustic wash : SR : .
Notes: 1, Once per shift, hecx caus&ic concen ratlon per schy, 1,
34-33-75, ‘
2, If below 2% aCJLst by adﬁlﬁg SOdlLR hydrox1d° t0o make
approx, 4% concentration,
3, Be sure caustlc +emperatare 1s betieen 50° a;n'q 90
Position #3 Water rinse B
Position #4&5 Hydrofiuoric ac1d wash
thes: 1. Once per sh&ft nheck Hydrofluorlc acid concentration

.per sch, 2, 34-33-63,

. 2, If below 6% adgust‘bv_adélnq hydrofluoric acid to

3, -Remove nask

make a 12% maxﬂxu;‘cénceqﬁra *on.

Position #6 De-ionized watex
‘Position #7 Spin dry'=‘i'
Position #& ' Spin dxy
Position #9&10 Spin dry with calrcd hedt app1¢cA from bottom.
Position #ll Spin dry :
Position #i2 Screen ampl;cat Lon, IES““t autouaulc.,
Notes: 1, Dispense about 160 ml, ‘of resist into the center of
the cap from charge dl;ﬁenae autenatically operated,
2, Maintain inside center. ymnoi *e"”e¢ature at 219 z 2°9¢
: at time of dlspense
Position #13  Spin dry, :
Position #14 Spin dvy with heater.
Position #15 - Spin dry with heater,
Positicn 16317 Spin dry with- heater. -
Position 18&19 Spin drj with beater and wash e“cesslve resi
, ‘ from sidewall,
~Position 2C-21 Spin dry with air blowex,
Position #22 Automatic sidewall and seal load wzplng with sponges,
Position 23-24 Resist abpllcatlon visual inspection and mask
' o insertion, S

Notes: 1, Inspect resist ampllcatleﬂ for de*o ts

2 cuu 1ock;ng

» Position cap carrler 8¢ that lever
device will be at-bottonm. :

from carrier, Inspect
- Recover mask defects per

nask
3T-6C0,

Lor {}f)’JlOU.S

aefacts, Sch 201

A
e



L3

4, Insert springs in the bottom stud {twelive ofclock stud)
and eithexr the threh o*clock ox the nine: o‘u;oc stu
51mnltaneously. N : :
5, .Insert the Lemalnlng two sprlngs 1a the reﬂa1n1ng
L twor studs." : :
‘6, De sure that all fou: spxlnge are afaperlyrkeated in the
- four studs, 8
7. Rejecgable. appllcatloﬁs ale Lecorded i the appronrlate
" columns on the scrap sheet, .Flag rejected papel :
Position 25426 Exposure Posxtions (see Sch, 14, 34-4d-63)
Notes: - 1, ?eﬂove mask-cap assembly from caxrier and place on light-
' house conveyor to Iighthouse axes,
2, After ‘exposure, cap_ is removed from conveysr ana returned
- to an_ empty carrier.and, clamped into position so that
carrier clamping lever and ‘“twelve otclock cap position
are on the same sxae. (at the botton am_V;QWed by
perator),
3. Remove the mask as¢emb1y fron tHe cap situds by dis-
engaging the springs from the remaiming two studs,
‘4, Place the 'mask assenbly on the mask carrier W1th the six
o*clock spring facing: the ope*a+or -
5. Cap temperature as measured 13 the center ofithe top
cap shall be maintained- at 4l7cs £20C at time of mask
nsertion, Mask shall be mounted in the panel at xeast
four minutes ﬁrlor to 1n1f*at10n of- thw first mat '
“dot exposure, :
6, Mask assembly temperature at 1n=ert* Shall be maintained
at room temperature, . e T '
7. Temperature on the cyl ndrica¢ portion of the water cooled
lamp housing’ shall not exceed roon iewr=ra+uzp +39 at
: time of panel applvcatlen or during exsosure period,
Position 27-32 Resist Developing Positions : '
Notes: 1, Exposed resist app;xcaixona are develored and all excass
"resist is removed . o :
Position #33  Limp stream rlnse w1th wluronlc m$xt””e ~‘Alter note
method = Lamp stream. D, I ~water develozing with the
addltlon of 1% pluronlc L72 A3 mahha_QL, 505% watexr D, I, -
. erpped into the Timp stkeaﬁ.
Position #34 Spin dry | :
Position #35,36 Spin dry w1th heat
Position #37-3% Spin dry with aix blowers, ;e
Position #40 Graphite applicati ion, automatic, T
Notes: 1, Dispense about, 40 to 30 nl,/sec, of graphite into the
‘center of the cap from the ch arge dis wnsexr adtomat¢vally
operated ,
fw1ce.per”shzft;chshallﬁmeasurejthe
‘solids content, Limits are 4.0% and !
the PH. The process engineer or fareﬂ
notified when limits are exceeded
P051t10n %Al Graphite  Salvage .
Notes 1, Salvage grapnlte forced to the coTners cduring - the multie-
speed spin-out, salvace the material br+0ugh,a 120 mesh
{125 micron) stainless steel filter, -
Position #42-44 Spin dry with heater, :
" Position #45-47 Spin dry with heater,
Pesition #48 Hydrogen peroxide dispense with spin.
Position #49 Hydrogen peroxide spin, '

il
a

.




Notes: 1, Once per shift RC shall measure the Hy0, cencnntratlon
- FH, and ienpcuatu*e in the storage tamk, Limits are 455

wmin, for concentraticn, 7.0-8,5 fox tha Ph:and 800
R 110°F (?6 7°-ﬂ3°C) for %t e S
Pos:.tlon #50 Hy0p dump-and: jatel
Position #51. &.:2 Water Devexop
Positica #53- Limp strean water .
Position #54-55 Aumonlum bif luoxl e 51dgwa11 trxmme
Position #56. lep stream water rlnse,
Position #57 Automatic seal land: ‘wiper . with llmp stream water rinse
Position #58%59 Spln dry with. reater. B
Position #6C&61 Spin dry with 2 r blowers.‘w
Position #62 Spin dry = e : :
Position #63-65 Panel and mask unload pnsltlons. ?emove the panel from

. the carrier and Dlace on the Anspebtlgn lighthouse,

-Remove the mask f.uom “the carrier and. Fiace on the

~carrier located at tne inspeciion: station, After -inspection

mark the passable matrlceb with production sequence #

date codle, inspector code, and lighthouse number on the

sidewall, ' Insert the ‘mask and load assenbly on

.eonveyor to screen raoms " For. fegeﬁtaale matr¢ceo,

reload mask and carrier. for reprocessing, If the panel/

mask ascemb ly-is aefect;ve, aet,tne aagembly:aside for

analysis or salvagm,ﬂ, »

Note: = For- 1nspec ion of f¢n¢sﬁed matxscos, see Sch f s

Std #2*-9-1C ; e : : -

;i-v. :




v L R R i Head Cap
.0 Area. Pesition . " Oggratvi.pn oo Betting * - Rotation Angles
"~ Yashing - 1 wgior wash (ont10n~ Timer 5«13 sec, 10 rpm § ©°
5 : o al caustic wash L . ' s -
> 2 Caustlc wash_ . jTemp;'SOgQOO R
-3 Water rinse Iindex setting 10 rpa 0°
4 HF wash Timer 13 sec, 10 rpm 0°
5 § HF Wash ‘% Timer 13 sec, 10 rpm o®
6 De~ionized wauer3 f Index setting "10 rpm 0°
‘rinse B
Dryinrg 7 Spin 150 rpm )¢
~ 8 Spin drying - SIS 130 xpn ©
9 Calrod drying - Heater 50% 120 rpm 15°
v Spin dry and heat  § ' :
10 Spin dry with hoa.u' CFF - 120 rpn 156
11 Spin dry 2 10 rpnm 75°
e
' Dispense 12 Resist application ‘f Timer I sec, delay,
i - oo o ok 7 seec, dispense
S '3 sec, uptilt L S
S . B Rheostat setting !} 1gh 12-20 rpmf 170°
. f",~speed‘za~32
A - Rheostat setting 6~12 rpm§ 155°
. “dow speed 20-25
~ prying 13 Spin dxy - R 108 rpm 559
' 14 Spin dry with heat § heater 95% 80 rpm 659
15 Spin dry with heat § heatex 50% 80 rpm 65°
16 Spin dry with ‘heat § heater OFF 55 rpn 650
m 17 Spin dry and heat § heater 90% i0 rpn 559
18-19f Rim wash and heat ' { heater 95% 10 rpm 659
20 ! Air blower 10 rpm 65°
21 Air blower S 10 rpn 65°
22§ Dry. auto~w1pe 51de- Timer 8~-10 sec, 10 rpm 65°
cwall & o s=531. land
Visual Inspectioni 23 ‘Visual inspect &'
o E § insert mask
24 ' 3 -0- 1200
25-26 f load % unload - . §L,H, set to proper timg -0 12
14 ght 15e conveyor § for its intensity
Developing §27-32 ' Nozzle pressure 20- 30 rpm 750
: Thirty-three 0,5
nozzles on three mani-
“folds on 3Y centers,
CEL2EN nine pipple 20 rom 75
~ g2 psi
23 Floeding cap
: : :



orying 34 Spin dry | Heater OFF 60 rpm 75w
: 35 Spin dry with: heat ‘ahe&t@r o 6C xpn T
§ 36 |spin-dry wzth heat heater . - § 60 rpm 75"
k37838 §Spin dry i et 1 80 rpm 758
-1 39 IBlowers g '
_Aaphite Dispense §| 40 _Gfaphiﬁekéﬁpiicaticﬁ” T¢mer Ope, 2% sec, de-d b
g : SRR SRR ‘B lay, 18 sec, dlspense
Rheostat se*tlng ‘high | s
. £ speed 4C~60, o ,25'35 rpm §  3G6°
'“Rheoqtat sp~+1ng med, g N B
spced 23~30  6-~15 rpm
| Graphite Salvage 41 ‘V riac set;ing‘lowuv' 60-80 rpn
Variac,settﬁng med,~ § 80-85 rpm
80, v
§ Timer 12 sec, - '
. Variac setting high- §:45-150xpm § .30°
100 o . ~
Timer 11 sez, R
Variac setting 4th- 6080 rpm
i :
42-44;] Spin-dry w*th heatf Heater. 10 rpm 550
45  §Spin dry with heat | Heater 60 rpm 750
46 Spin dry with heat | Heater 60 rpm 759
47§ Spin dry with heatf; Heater 60 rpm 759
- 48 Hzozfdlspenbe - © f Timer 40 rpm 1577
49 H;0, etch L 40 rpn 1577
50 H202 deve1oD, P 4 30 xpm 75°
' HyOy dump - Nozzle, two i35 nozzles
51-52 § Water. Duve1on‘”‘  . § 80psi - flV' R 30 rpn § 75
53 Linp stream watex “;\’nczzles at 1nsg #52 & ‘ 75°
o rinse . 53 , ‘
54-55 { Edge wash-Ni, HF, 10 rpn - § 5357
5657 »Limp"strean rinse. 4. . 30 rpm 550
58 Spin:dry and heat Heater 30-65: 100 rpam 75°
59 ¥ Spin dry and heat . Heater 50-6 100 rpm 50
60 Spin dry and heat § = : ‘100 rom 750
i Spin dry.wi{h air' B0 rom TS
62 Spin dry with air - 10 rpn 750
63-65 § Unload =~ o «O= 120°
66~67 § Load - - 1200
%
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IV. Matrix Printing

Wash Panel [ Develop
A : Image
Dry Dry
: o Apply
Apply: PV. A Graphite

Dissolve PVA
Insert Mask Image Peroxide
Expose L.H. ‘ Develop
- G=B-=R Matrix
Remove Mask ' Dry l
3
IM

Phosphor Application



