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Glass Powder Material for Semiconductor Hermetic Seal
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Table 1 Low temperature soften glass and its characteristic
Group of composition Working temp.  TEC Features
Z00-V,0,-B,0, min. 350C - Not to be durable
V,0,-Ba0 min. 470°C - Hard to make glassy state
PBO-V,0,-8,0, min, 470°C - Not to be durable
V,05-P04-BaQd min, 460°C - Not to be durable
PBO-B,0, min. 350C - Not to be durable
PbO-B,0,-5i0, min. 3606C ~  Steep raise soften point with Si0,
PHO-B.G,-7Zn0 280-450C  68-124%X10° Relative good with balance

Pb0-B,0,-Bi,0, min365C

— « larger than PHO-B,0,-Zn0

iny

A 1 Glassy region,

B : (Glassy region but
easy to devitrify

* Author’s data

Fig. 1 Phase of PhO-B0,-Zn0 group and Litt-
leton soften peint® {C)

a0

o Author's data
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Fig. 2 Phase of PbO-B.(3,-Zn0 group and Te?
{(x107/C)
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Maximum sealing temperature {T)

* Weight loss by unit surface on grazed CERDIP
base in IN HCI solution immersion
t: Soaking time In furnace for over the tempera-
ture of (maximum—20C)
Fig. 3 Characteristic change of devitrified glass
by heating condition
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Table 2 Commercialized non-devitrified glass and its characteristics

Number Transform Soften Sealing TEC Young modulas Elemenis Bend strength «

(Maker T T T 1X107C  GPa(2sT) MPa(25%C)
LS-0110 320 394 460 5.3* 67.4 54 12
180113 315 400 450 4%

LS-0133 411 450 5234 74.1 68 33
L3-0120 485 6.63* 31
1.5-0803 285 360 400 6.7 *

LS-20018 309 390 435 6.61* 69 PbBZnSnSi 49 14
L3-2010 400 430 6.50% 80 T 13
{NEG)

T-187 342 6.80* 73 72 13
CT-410 337 410 6.95% 89 69 13
(fwaid Glass)

X8-1175 300 365 420 6.4%%

(Owens 1ltinois)

TG-370L 300 41 420 754 PbB Zn Si

(Technology Glass Corp.}

KC-1 312 426 450 5.3+ Pb B Si Ti 13
KC-tM 305 400 440 7.5%* PbBSiTiZr 21
KC-402 309 350 415 6,74+

(Kyocera)

« : Specific dielecric (1MHz) |, * 30-250T, **Room temp.-300°C,
Above data are mixed with Cataloge values and author's measurements
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Measurement method: Glass powder is soaked at

. each temperature for 10 mirutes in vacuum of mass
N b Whier spectrometer, then the degas is measnured at the
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Fig. 8 Degas profile of glass powders depending on milling conditions

Yanagimoto centrifugal precipitation method
Suspended liquid : xyrol with alkyd resin

Mean particle size
Earge ball mill, short time milling »——x  67gm
1ot Small ball mill, long time millinge---+ 3.8um
Large bail mill, fong time miiling o—w0  6.0um

Weight ratio {%)

P BT

Particle diameter {f: m}

I 2 3 4 5

Fig. & (lass powder distribution for each milling
conditions of Figure 5
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Table 3 Condition of good powedered glass to he

porous and restoring condition

Test condition Testing features

Stte of bulk glass after sealing

1007, 95%RH th

sealing good

High temp. high humidity 2h sealing good
5h sealing good but little porous
25C, 90%RH 1 day sealing good

Room temp., high humidity 5 days sealing good

10 days sealing poad

26 days heavily porous sealing
Immersion in isoplopanol 25T, 1 day sealing good

10 days sealing good
Heating in vacoum for 2707, 10" Torr 6h still porous sealing
porous glass powder 24h still porous sealing

Precipitation separation in
isoplopanol suspension for

after 8k suspension part
precipitation part

parous sealing
sealing good

good glass powder after 24h  suspended part porous sealing
precipitation part sealing good
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(a) Boiling water durability of PbhO-B.0y-Zn0
group glass

Immersion time (minutes)

(b} IN HCI durability of PbO-By0s-Zn0 group
glass {40°C)

Fig. 7 Chemical durability of grazed glass surface

4% n=3
Glas

Glass lot A

{ u gf a pair of CERDIP base and cap)

‘Water degas weight

500

400
Heating tempesature (T}

100 200 300 600

<ot B (cnmu‘m‘wz)

Measurement method: Grazed hase
and cap are soaked at each tempe-
rature for 10 minutes in vacuum of
mass spectrometer, then the degas
is measured at the each.

H Glass lot B

Fig. 8 Water degas from grazed CERDIP in heating temperature

NEW GLASS Vol.8 No. 11993

3



16
& oo
bt n=3

.§ J101
o

2 aob
A

ank

H L
Glasslot A Glasslot B

Fig. @ Dew point in sealing cavity of final
produced CERDIP using Figure 8 glasses
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Abstract

Low temperature soften glass with low ther-
mal expansion coefficient (TEC) is desecribed.
Low melting materials have usually large TEC
and poor durability, that are a nature of sci-
ence. While silicon semiconductor devices have
the characteristics of low TEC and poor tem-
perature resistance, Thus, the glass for the
sealing must provide many novel investigations..
A meterial system of PbO-B,0,~Zn0 is the best
for the glass. To reduce the TEC and to
improve the durability of this glass, large
amount of very low TEC filler is mixed.

There has been a big problem on the glass
into powder due to poor durability. That is the
very large amount of adsorption of water and
organic molecules on the surface of the powder
which degases during heating. This results to
make high humidity in the sealing cavity or
poor porous sealing, Milling condition produc-
ing submicron powder should be avoided to

measure this.
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