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FWHM (111

% monochnic |% tetragonal at

I'ransverse
at surface ({111}| surface ({400}

rupture stress

| (Fs.d.) (MPa) | cubic peak) (26) peaks) peaks)
As-fired Not determined 0.22° 0 53
Diamond ground 600-E11 0.46° 17 36
Ground and polished 490-+30 0.35° 9-12 41
Ground and annealed for 1 h at 830°C 500 0.36° 16 37
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% 3. Developmental Alloy 5562] g%

Form i’l‘emp, ¥ StLrJ,lltO(;:(()zlr)lsi O?Zlag,sltgéo irf; 120?51;, Element %
| (&) (MPa) _lpsi (MPa) % I_\Vickel - 20.09
Sheet, Room 118, 400 58, 100 58 .
0.180 in. (816) (400) Cobale . 2000
(4.57mm) 1000 94,300 34,600 69 Chromium 2200
1D (650) 238 Molybdenum 3.0
Tungsten 2.5
1600 48,600 29,800 50 Manganese L5
149 (35 (205) Columbium & tantalum 1.0
2000 11,900 7,300 61 Tantalum 0.9
(1366)  (82) (50) Silicon 0.4
Sheet, Room 119,000 57,600 .53 Aluminum 0.3
0.0%0 in. (820) (399) Nitrogen 0. 20
(2. 28mn:y 1000 97,300 35, 400 63 Carbon 0,10
@11 671 (@4 Columbium ¢
1600 43,300 28,300 49 Zirconium 0.G2
1140 (208) (199 Iro- tal
2000 11, 200 7,000 43 e
366)  (77) (48) %4 Ni-Cr_Basd i
Sheet Room 119, C00 56, 500 52 -
0.050 in. (820) (389) Density, Ib/cu in. 0.291
1.27mm) 1000 97,000 35,100 58 (kg/cu m) (807C
(811 (669) (242) Melting point, I (K) 1950(1328)
1600 45, 000 27,800 45 Coef of ther exp, 10°° in./in,/F
(1144 (3D (191) (m/m/K)
2000 14, 100 7,200 34 700-200F (294-356K) 7.1(12.78)
(1366)  (97) (49) 70-600F (294-588K) 7.7(13.85)
Sheet Room 116,000 51,100 55 70-1000F (234-811K) 8.1(12.58)
0.032 in. (800) (352) 70-1400F (294-1033K) 8.7(15.66)
(0.81mm) 1000 94,700 32,400 63 Ten str, 1600psi (MPa) 77(531)
(811 (653) (223) Ult comp str, avg, 1000psi 275
1600 42,000 26,500 40 (MPa) (1896)
(1144)  (289) (185) Elong, % 1
2000 16, 800 8,500 39 Charpy V-notch str, ft-Ib(J) 1 (1.255)
(1366)  (116) (59) Hardness, Rockwell, Re 42-52
Sheet, Room 121, 600 58, 900 51 Modulus of elast, 10%psi 21.3
0.019 in. (838) (406) (10° MPa) 1.47
(0. 48mm) 1000 96, €00 38,200 54 o) IEEb BEESA 99 ®Ze] BAdA ?%%‘;’r-
G G s & £4d BRE HES AMSE532—Esh AMSETe
1600 37,600 22,700 33 _AY Sl BEER B T REA G it
(L) @6 - 1) wel Fme A G, @ % BB AT+
2000 14,50 7,400 ek EEMEEL 21504 QW mE AWeD
(1366)  (160) (51

aMaterial heated to 2150F(1450 K) and rapid cooled

Zvl. (Material Engineering 85,6, 1980)
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BREGE $29% #658 19804 64

bS] ForeeA Eogel BE&3d PSGE Bm e}

a=la EEES s £A%s CVDY gelqlH
+ AEEREBE (325~450°C), & — K F L& (SiH,,
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WA ZERNE REZY ®ikelv -t AHENIAE
H, RES =& ta2gREe BER, CVDRY #g
ot shAfE, EREES MEHM BEE 2 ENE
HE®k 5ol ot PSGas HE S REs s BEE
T EBHRE REA 4w

PE Bl PSGHES EHEMH-2 Akl wis 4 T2
AEL WIAAES HFBREES ERAZIZEA A
BAAL + e HasEe T2ty Emek o
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WAk
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PSGe SiO Y #Hagorx CVDES EHsHA 17
T e B—-fEse e AEE 48 ¢ Uk fl
2 29 %A 0.6~1.5um £ PSGiE Ll SiO,
(IOOOL\) CVDiEe 2 EHFAIBR2A ZEHIAE
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o] BERS-L Wi 2~5wt% sk Hul
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Low stress from all causes.
Good chemical and physical stability
Low defect density

® N g WM

Low dissipation factor
. Low mobile or trapped charge density

bk bt ped e e e ed
No O s e P9

Mechanical and chemical protection for metallization interconnects
Diffusion barrier or gettering agent for ionic contaminants and other external impurities

Good adherence to metallization and primary passivating layers

Inertness toward metallization and other structural device components
High dielectric strengh and electrical resistance

. Isolation of electrical charge effects external to semiconductor
Sufficiently matching thermal expansion with device component materials
Reduce or maintain semiconductor surface state density

Moderately high dielectric constant to contain junction fringing field
Ease of preparation and subseugent processing

Ease of formability into patterns by photolithography and etching
Compatibility with plastic encapsulating materials

(382)



BAPHBER =3

® 6. ICFol= ZEILS R

1. Gettering or immobilizing of harmful alkali ions (in the case of PSG ions)

2. Decreasing instabilities due to surface ionic drifts or horizontal surface-ion migration
3. Protertion against metal corrosion
4

. Suppression of electromigration susceptibility

5. Suppression of defect formation in aluminum metallization

6. Reducing penetration of moisture, gases, and chemical species from the outside, including components:
from the plastic encapsulating material forming the packaze

7. Quenching of fast states to lower leakage currents

8. Improved protection against high-energy electromagnetic radiation

9. Mechanical scratch protection during wafer and dice processing

10. Prevention of shorts from loose conducting particles in hermetic packages

11. Added reliability safety-margin for hermetic ICs developing leaks

12. Comratibility with many types of thin-film resistors used on ICs

13. Other henefits including general increase in device reliability and vield due to decreased failure-

rate and susceptibility to electrical instabilities

® 7. ZEBCHERY AES g CVDENY REE

* &= B

Low deposition temperature

High chemical purity of deposited layers

Wide choice of compositions

Ease of preparing a variety of layered structures

Deesirable physical and chemical film properties
ase of thickness control

Good uniformity of film thickness and composition

Good adherence to oxides and aluminum

© L N @ T s W

High-resolution patterns can be readily formed in layers by photolithography

10. Economical and practicable on a production scale
11. Process can be automated
* & =
1. Particulate impurities from the reaction are formed and must be minimized

3]

Toxicity of reactants requires safety measures

3. Accurate control of gas flows and deposition temperatures are needed
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3 5. CVD#m o fzgyel #8iE ICs

with cut out clearance hole for s
rotating dise (1. 5cmx2lem;

of ceramic support pedesta’

on both sides of disce.

Heater ascembly
Aluminum alloy
Centering inszert
Centering receas
Bushing.
Ceramic svpport pedestal and sleeve drive.
Surface of rotating disc for substrates.
Transite reaction chamber support plate

Pvroceram hotplate top.

OWNRH T W H

10. Backing plate.

11. Cutput {or heating element.

12, Steel tubing centering shaft.

3. Doston sleeve coupling (ZGR4)

14. Hexagonal socker heat cap screw.

15, Thrust bearing (Aetna F-1)

16. Stainless steel cleevedrive to motor shaft.

17. Mica insulatien with cut out clearance hole frr shaft
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