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Hybrid Integrated Circuit 3i#5

T 1. Material characteristics of representative silver and gold thick film conductor pastes.

Sheet

Printing

Firing

Type Resistivity and Schedule (Thinner S]f]ieflef Adhesion Bonding |Solderability
(/1) Drying (peak)
Silver 0. 005 200-mesh  [750-850°C |Butyl 1 Excellent — Soft solder
(ESL-5964) screen. Dry lin air 10-15 [celloso- | year [to alumina, with 3% Ag
at 100-125°Clminutes lve beryllia
15minutes ESL 404’
Silver 0. 003 220-325- 600-900°C  [OI —  [>2000 psi - Good with
(Owens-I1 (0.3 mil mesh screen.|in air 5-15 jthinner 100 mil Sn/Pb/Ag
inois thick) Dry at 30°C|minutes at |06999 diameter test solder
06103-5) fqr 2-b peak pad
minutes. temperature
Then oven
dry at 100-
125°C at 15
to 20 minutesi
Gold 0. 003 Dry at 120- '850—_1000°C ESL 404 3-6 |Good on Ultrasonic [60/40 Sn/Pb,.
(ESL- to 130°C in_air 10-20ESL 404 months jalumina, thermal Au/Si
8800B) 0.01 minutes fair on compression |[Au/Sn
beryllia
Gold <0, 003, Dry at 100-{800-1000°C |OI —  |>2000 psi - -
(Owens- (0.5 mil 125°C 15-20/5-15 minutes|thinner 100 mil
Illinois thick) minutes 06999 dlameter test
06106) 'pad
E 2. Material characteristics of representative alloy thick film conductor pastes.
Sheet Printing Firing Shelf
Type Resistivity and Schedule * | Thinner L'? Adhesion Bonding [Solderability
/72 Drying (peak) 11e
Palladium-  |0.04-0.07  |200-325-mesh|875-1000°C 6 |Good on Eutectic Gold alloy
gold (0. 8-mil screen. Dry|10-20minutes|ESL404, | months jalumina, solders,
(ESL 6831) |film) at 100-125°C pine oil, will bond to Sn/Pb
in air BCA beryllia
Palladium-  1<C0. 06 200-325-meshi750-1000°C —  [>2000 psi |TC parallel {Sn/Pb
gold .(0. 5-mil screen. Level|5-15 minutes;Ol 100-mil gap welding
(Owens- film) room 06999 diameter test
Illinois temperature pad
06140-5) 2-5 minutes.
Dry 100-
125°C 15-20
minutes
Palladium- 0.04 200 mesh. [850-975°C — 6 Good on Ultrasonic, [Sn/Pb,
silver (0.6-0.8- Dry 125-  ]10-15 _ ths [2lumina TC wire Sn/Ag.
(Cermalloy |mil film) 150°C 20 minutes mon and beryllia bonding Sn/Pb/M
54000) minutes
Palladium- 0.03 200 mesh  |850°C — — 6lb, 2.5 Ib |Ultraonics |Sn/Pb
silver after 100 hrialuminum,
(Dupont at 125°C TC gold
DP-8430) wire bonds
Platinum- 0.08 — 750-1000°C — — |2.4 b, 1. 0Ib|Ultrasonic [60Sn/40Pb
gold after 100 aluminum, [215°C
(Dupont hr at 125°C|TC gold
7553) wire bonds
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H 3. Material characteristics of representative thick film resistor pastes.
Sheet TCR Noise Drift | VCR Printing Firing ’ Cenduct or
Type Resistivity (ppm/°C) Quantec 4R% |(ppm/ and Schedule |Termi-
(/) PP (dB) 1000hr | V/in.)| Drying (peak) ‘ nations
DuPont 10-1M <100 25~125J—303t 1002/|<0.2% | <—20 |165-or 200—3'760-850°C Pd/Ag
Birox 1000 °C (] 0at 100 at 10K |mesh scree-i6-12 minutes|Pd/Au
series KQ /) Q/  ins. Level at‘ Au
| [room tempe Pt/Au
irature for 5, ’
|minutes. Dry;
at 100-150°C!
10-15minutes|
DuPont 10-100K [<C300 25- |—18at <1% |<-50 ’Same f700—780°c —
Certl-Flr_ed ' 125°C  |100Q2/[ 1+ 22 at 10K 3-10 minutes
7800 series at 100KQ/[] Q/0 ‘
EMCA 30-1M <130—55+ |—28 for <0.5% —  |200-mesh 1800-1900° F -
Firon series 200°C 1002/ + 12 screen. Usualil0-25 minut
at 100KQ/[] ‘preheating les
iand drying
leycles
ESL ] 50-10M  |+100<C1000 |—20 to —26/<0.2% GO—lOOin!ZOO«mesh 980-1050°C |Pd/Au,
3800 series /00 +50 |for 10002/ range screen. Levell ]15minutes [Pt/Au,
1000-100, 000 100K, at room tem- Au
2/03 200K/ perature for
O 5 minutes.
Dry at 100-
‘125°C
j15minutes
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Hybrid Iategrated Circuit #4fF — 49 —

4. Material characteristics of representative thick film dielectric pastes.

. Sheet |i.
Type r%%%it'Capacit-gLeleCt' Insulation ’ Dissipation | Tempera- | Screening Firing
stant ance ,Strength Resistance ture ) Schedule
X) (p}%‘l_lr:l)! (V/mil) (Q2/in.2/mil) Factor Cocfhicient Drying (peak)
Owens- 6 1,500, >1, 000] >10'* 10V, <0.002 (4% 165-200 mesh. (875°C
Illinois 25°C 1kHz |-50 to Print one or 10 minutes
06201-5 +150°C two coats with
two wet Passes
Owens- 20 5,000 >300/ >10" 10V| Same +6% per coat. 165
Illinois —50to 150°Clor 200 mesh
06220-S screen. Level
Owens- 130 30,0000 300, >101 10V| 0.008 —50 to 0°Clat 30°C 5 minutes/875°C
Illinois +10% 0 to Dry at 100-125°C|10 minutes
06275-S 150°C +100/15-20 minutes
ppm/°C ‘
Dupont 300-800 25, 000 — >101 10-1-2% 1 kHz|+=20% 200 mesh Double/850-
(K500) (1 kHz)| -85, 000 100V —50 to print. Dry i0-15(1000°C
8229 +100°C minutes at 12510 minutes
-150°C after
each print
ESL (K1000) 1,000, 70,0000 — [>10° 50V] 2.5-4% — Same as above 925-
4510 +300] 175, 000 25°C 1 kHz 1050°C
. 10-20
minutes
Du Pont 800-| 52,000-] — I>10° 100V 3.5% +10% |Same as above |[1050°C
(K1200) 1, 200; 160, 000 : 25°C 1 kHz| 0 to 105°C 10minutes
DP 8289 J I
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