PLANNING AND WRITING THE PROGRANM

Page 1 of ZE. Paqges

Titie

Visual Concepts

1

!

Script Sheet D.te 1

Script

L AVE onN S CREEN

| £y 10 Cover

z@w

[)’M /%«— 5/7/ /5f/ (/é/é[nwc /1z/kcdu6/
%Mf 7 cloceaec! cﬁlycv//vee/éé e B
/Q*z’// a‘o/a, Qen. J/04 (,Oﬂcz// o /2. . &
/ 4m/ Z, @7(6// V‘c?éé /a%/ &
{m/[?/ ,// /r (n /Zwﬁf /O dile /5
/Z/e (/wa, el & - /Z(/a//m/f///
Z@i%cwic Mzcé/y Hotr 46

| ?// // /DO //'za

AT I 7/
/f@ﬂ(c ferC f/j
Soed /0O /%Z/C%ZZZ/;&J(Y,/ 4

dtc//é%ggl/%? %/; Q/,ﬁfta(//(, [Ztm;aw =

Courtesy WM Company



quuql (‘onm pts

977//(96/5/«/62://

l

i

PLANNING AND WRITING THE PROGRANT
. Page a of Paqges SCI‘lpt Sheet Date i
TI“(‘ Draft Number 1978 !

Script

/f%/‘g& [/-«7 c(’ﬂ/ﬂfvctﬂ /Zé
L /://ac Gl ¢ //fg’a(/

/KZ
/é’%fg/ﬁ’f e /,Zé{,/,g vzfﬁﬁ/gc ;a: 76/

/f ﬁ////c(

17644/9 C%f Vé'/%/zl:é ([ﬂ/\.%ﬁ/
/7//(»)“4 /cﬁc//g,z/ZZ;//w/ o /é,,é/u

“% Lol 1l

| /6//Lf
é/nmwé /j Z%?{z der oy 7/
| MO (n Y4 O ((75 %ﬁd}zu/ Vo f2& At
7 ol /-

/[w chﬂj:;uw/%) %%%/CJ wé/ﬂag

| éz« ) / %%M; & Mmé%z/féh L/@ 9/
6os 70.5
75/@ A 4[4/ 74 5 &fT/Cma/ZZ//T
\‘i / f %uef 7 %Kéalj 10007¢ /é’éﬂ 4 4(.%/%
|| e Frok
: afkjwééﬁjﬁg,é@[:@
| f M %/Klf@% c/-%u? &
|t Wzgx@m e
c%/f
Al /./




PLANNING AND WRITING THE PROGRAM

' Page 3 of Pages SCI‘ipt Sheet Date 10

TIU(‘ Draft Numhoer 1o e ngl
VlC:ll'Il (‘()m‘opts Script

/% /Z /5 v gl ccesd a7 pf%/ﬁzw ¢
(o /%fwvit{véf’ 7 r, //7,{&« /‘;z////’z@b;
/%% al w oo %g Oxi, // /
/ m/w&%/‘

0% %Mféﬁx wz// / 2ot ol 0 L»ﬁ

f‘((«%i ILL /27’

4 7
/ nnevc 3’Z’:n~ /é c‘é

®
ittt

f ~ 81 A i ﬁ/ [ //
Lchretog
% 7.

|
|
{
. [
|
|

Figure V-2

A mudti ihiage script sheet Courtesy MM Company



PLANNING AND WRITING THE PROGRA

Page 4 of Paqes

Tlh(’
Vlsunl Conc (‘pts
44 ~
7 ™\

Script Sheet D1t

Scerpt

.y
ﬂo AT Z{d/ %«i/(tnu, /57 [«4{50 /a_’ ¢

| /ﬁ’éwf%/é 7 tﬂ%cwéthféwff,lg/c /%
/Z//ﬂm/é:aﬁ P/%Q/ZL»C

/AQ(’ Lok Gn (fam/u/ 57/ /Z

%/ Jér ¢ e//gﬂtg n ZZ:(AB{// W;fv?’gu

’CC% K/Q{ww/ /f 9/(/«:4 chfw//ﬁ“f

(o c@«c«?/ ;%. Céne/ ,w,,[d:) 4t
/c

cé / K(c /;,g:/ (m 7 c“q

£, D on
& Bh.

Figure V-2
A muldti finage seript sheet

J7/ /”/e’fgém//oc(%c ,;u/u//}éf

0w Ca o (o

Thas€® is an assembled structure of Microscopic
conductive glass channels. An electron entering a
channel will produce secondary electrons as it strikes
the channel walls. This process cascades thru the
channel resulting in a multiplication of several hundred

thousand times. It is this phenomena which gives the

CRT 1
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The MCP's are purchased from Galileo Electro optics. T i
At TEK, they must be stored in special cabinets R ‘
that are filled with dry nitrogen to keep out

moisture and other contamination.
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The entire inspection and assembly process of the /F ‘\
faceplate must be done in a controlled clean room %
environment. § :_~;5£:¢E |
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The first step of the assembly process is to 73 \
& ‘

inspect the MCP for cracks, blocked channels, and i

hole uniformity.
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The MCP requires a special high tolerance mounting
system which will place the plate exactly

3 millimeters from the aluminized phosphor coating.

439

Spacing and mounting are critical since 700 to 1200
volts will be applied across the two surfaces of

the plate.
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The faceplate assembly is now completed and awaits ' \
|
joining to the CRT gun assembly. { !
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Another major technological advancement introduced F il 3

in the 7104 CRT is the meshless scan expansion lens,

sometimes called the M.S.E. lens.

-
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Starting with a block of stainless steel ' \
!
4" x 2.5" x 1" and etching parts away, Conrad §
i
came up with a basic square shaped box that would i
i TRy, !
: B
expand the beam. 7
l
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Within six months, the lens was refined to where it 2 ‘\
would successfully expand an electron beam scan to
an 8 x 10 division display with no distortion or
increase of spot size. Without a new type expansion
i
Tens, the CRT would have to be 7 feet long. i
L' A
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The final major portion of the new CRT is the gun /,, N
i . :
assembly. The 7104 CRT uses similiar processes as % i
other simpler CRT's but is much more complex. ; §
|
H
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Distributed vertical deflection plates have been
used in previous high frequency CRT's: First, the
519, more recently, the 7844 and 7904 CRT's. These
distributed plates give the 7104 CRT approximately
3 Gigahertz capability and enables the 7104 to

offer a 1 Gigahertz system bandwidth.9

The 7104 takes distributed deflection one step
further. For the first time, horizontal plates are
also distributed. This allows linear sweep speeds
to 200 picoseconds per division and extremely wide
horizontal bandwidths for an X-Y measurement

capability to 350 MHz.

,

Assembly of the gun is done in a fixture which

maintains close tolerances and proper alignment.~

)

K\gx} Four glass rods are then fused to the gun ridigly

holding the alignment of the gun structure. Here
we get an excellent view of the vertical deflection

plates in the rodded gun structure.




The rodded gun structure is put into a lathe where

glass envelopes will be sealed around the gun.
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The operator applies the heat and controis the s |
rotation to maintain the proper speed. E
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And, the glass envelopes are sealed together. [,- i
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Molten glass is then applied to the base of the CRT. y




'(> And, the neck pins are sealed off.

The stem protruding from the base will be used

later to evacuate the air from the CRT.
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The finished gun assembly waits to be joined
with the faceplate containing the micro channel

plate.
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To assemble both halves of the CRT, special metal
flanges have to be used because the MCP cannot
tolerate temperatures used with glass or ceramic
processing. Tektronix has pioneered the development
of ceramic CRT's and has also pioneered metal to

ceramic and glass bonding.
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To complete the joining process, the upper and
Tower CRT halves are aligned in this special TEK

designed heliarc fixture.
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The copper plates maintain the critical alignment F %
|
of the upper and lower flanges and act as heat sinks %
to protect the MCP. l
!
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The CRT is then rotated while the heliarc welds A\

the joint.

The CRT is now complete and all gases will be
evacuated. Here, Stan Prier places a tube on an oil

diffusion vacuum pump with a dry nitrogen trap.
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\EZ_ Because of the high moisture content of the MCP,
it is necessary to vacuum pump the tube continuously
for 24 hours as opposed to only 4 hours for other
CRT"s.
\_ S
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Up to this point, we can only assume a good CRT. ra \\

Only testing will tell. The tube must first be

wired....

And then mounted in a special text fixture.

This test set was designed to support testing of
this special, highly complex CRT until a more

automated test station can be installed.
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After the CRT is successfully turned on for the

first time, it is inspected for any operational
defects.
\__ W,
79
After testing, the CRT's are aged for 24 hours & T

to stabilize the gain on Micro Channel plates.

80

The tubes are then shipped to the 7104 manufacturing

area for assembly into the finished product.

ey
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The artwork for the IC chip and the substrate is o

hand drawn and then computerized.

83
Filmwork is then made, and placed over a 75 N

photoresistive coated plate of ceramic.
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The photo resist is then exposed to light.... £ %
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And the reamining material is then etched away.
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This leaves the desired patterns on the ceramic.

These devices will then be laser scribed into

individual substrates....

86

and are ready for the IC die attachment.
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The IC's are picked up by vacuum.




And are attached to the ceramic substrate.

The wire bonding machine automatically forms,

places, and welds the wires from the IC to the

substrate.
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These solid gold wires are extremely fine.

They are 1 mil. thick. The operater uses a

microscope video system to ensure proper bonding.
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The wire bonds are then pulled to check proper

bonding strength.
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The finished IC hybrid is then laser trimed by a

YAG laser which moves across the hybrid....

and precisely etches away the resistive networks,

leaving the proper values on the substrate.
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The hybrid is now complete and ready for testing.

95

This 3260 system first checks the DC operating

perameters of the hyrbid.
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Because of the high frequency nature of these
devices, special fixtures must be used for dynamic

testing.

Y/

They are tested for bandwidth and transient

response.

98

The devices are now shipped to the 7104
manufacturing line where they will be built into

the many circuit boards....

Figure V'
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