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Vit_1 Repeat Measurement - 400K to 2K
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Vit_1 Repeat Measurement - 400K to 2K
B (New cryostat 03/04/2002)
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Little Charcoal Performance (40K - 5K)
Little charcoal performance
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R Pressure "Stability" At 320K at HiVac
PPMS Log Data File
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Thanh Dang, 08:34 AM 4/23/02 -0700, Re: ATTN: Than Page 1 of 1

ERASH HRAF="¥ile:/CAWINDOWS\TEMP\eud13.htm35> ESTYEE> RTMLA{ fHnt-

ZEamiZy A" Times New Roman" # From: Thanh Dang <thanh.dang @qdusa.com>
To: Michael Hall <mhall@ligo.caltech.edu>

Date: Tue, 23 Apr 2002 08:34:02 -0700

Subject: Re: ATTN: Than

CC: htarig@ligo.caltech.edu, desalvo@ligo.caltech.edu

Priority: normal

X-mailer: Pegasus Mail for Windows (v2.54)

I usually keep the helium level above 60%. The best way to go is to
fill your helium up to about 80-85% before running any experimet just
in case your experiment runs too long.

Thanh

> Date: Mon, 22 Apr 2002 16:15:10 -0700

> To: service@qdusa.com

> From: Michael Hall <mhall @ligo.caltech.edu>

> Subject: ATTN: Than

> Cc: htariq@ligo.caltech.edu, desalvo@ligo.caltech.edu
> Than,

>

> Talso had a question about how the Helium level effects the cryopump. At
> what Helium level would you expect the cryopump to lose its effectiveness

> in pumping? This question is not directly related to any of the issues

> that I have asked about in my previous email (In other words, we operated

> the above experiments with a healthy Helium level), however it was a

> question that Hareem and I had been talking about earlier today, and it's

> certainly something that we should be aware of. Thanks again for your

-Michael Hall

i




service@qdusa.com, 03:57 PM 4/22/02 -0700, ATTN: Than

To: service@qdusa.com N

From: Michael Hall <mbhall@ligo.caltech.edu>

Subject: ATTN: Than

Cc: htarig@ligo.caltech.edu, desalvo@ligo.caltech.edu

Bee:

Attached: CAWINDOWS\Desktop\04-18-2002 postregen.dat; CA\WIN DOWS\Desktop\04-19-2002
postregen.dat;

Than,

Attached to this e-mail is the information that we discussed on Friday over the phone. | have
included all of the data that has been taken since the charcoal regeneration on Thursday, and | -
have pointed out the peculiarities that we have noticed and are most concerned abouit. Any
advice and/or guidance that you can provide would be most helpful. If you have any information
about why some of these peculiarities are appearing in our data, explanations would be greatly
appreciated.

First, | will go over what we have noticed in the data file labeled “04-18-2002 postregen.dat”.

*  This plot starts off normally at 400K. We had just finished regenerating the charcoal and had
waited over 30 minutes at 400K. Thereafter, we immediately entered HiVac, and although it was
taking a very long time to do so, it appeared as though it would reach 9e-5, as expected. At22
minutes, we wanted to test for a leak, so the cryopump flap was sealed. At this point, we noticed =
a linear increase in pressure. The pressure increase was calculated as was the corresponding
leak (or out-gassing) rate:

dP/dt = 0.0627 mT/sec.

Leak Rate = dP/dt * (Volume)

Where the volume of the sample chamber is approximately:

Volume ~ (100cm) * Pi * (2.5cm) * (2.5cm) = 1962.5 cmA3

So the leak rate is:

Leak Rate = 0.123 Torr * cc/sec.

Is that small enough to be attributed to out-gassing alone, or could this indicate that a leak
does exist? Please shed as much light as possible on this issue, because it is a very important
one.

*  HiVac was eventually attained at approximately 400K. The temperature was reduced to 10K
and left running overnight. Although the pressure was very stable over this period, this run was

the only one that successfully held the pressure low and stable.

Secondly, | will go over what we have noticed in the data file labeled “04-19-2002
postregen.dat”.

Printed for Michael Hall <mhali@ligo.caltech.edu>




S Seal Chamber @ 22 Minutes )
PPMS Log Data File
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Sudden Rise in Pressure For No Apparent Reason @ 100 Minutes sm .o

PPMS Log Data File
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_Large Pressure Gain After Closing Cryopump Valve @ 338 Minutes P

PPMS Log Data File
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b o HiVac Pressure Rises After Purge/Seal S
‘ PPMS Log Data File
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M Pressure Decreases Below 20K Because of "Little Charcoal"
- PPMS Log Data File
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Pressure Performance After Executing "Shutdown"
PPMS Log Data File v
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Sequence File: postreg 190204

NS overnight  seg uence Tested WiYac J{l’l'ﬁowji’\ o Monge 0F Jomps.

1: LogDhata Start New 60.00 1048575 2097151 7 "C:\cryolab\users\Hareem\newPumpChamber\Sealed

Cryopump Test\04-19-2002-cont.dat" "continuing the previous monitoring with changing temp

n "wan

Wait For Temperature, Delay 3600 secs, No Action L

Chamber Vent then Seal

Wait For Chamber, Delay 60 secs, No Action

Chamber Purge then Seal

Wait For Chamber, Delay 60 secs, No Action

Chamber High Vacuum -

Wait For Chamber, Delay 60 secs, No Action

Scan Temp from 320.0K to 2.0K at 1.0K/min, in 22 steps, Uniform, Fast i
Walit For Temperature, Delay 1800 secs, No Actlon e s s

i ]

H

: End Scan — B [ — §
A\ Scan Temp from 3. OK to 320.0K at 1. OK/mln, in 22 steps, Uniform, Fast éj:@? 430&
Wait For Temperature, Delay 1800 secs, No Action \; G- P

ggijZEEVM~E”Eﬂén Seal e e 1&&# J&erPoy‘ﬁﬂfC(

Wait For Chamber, Delay 60 secs, No Action lgh

Chamber Purge thel Seal O ﬁi

Wait For Chamber, Delay 60 secs, No Action . |
Chamber High Vacuum o
Wait For Chamber, Delay 1800 secs, No Action C[Bu€/ fﬁ

Loghata Stop ""

Shutdown Temperature Controller quy

Sequence File: postreg 190204 cont200402

LS was Thi Seqlence Wsed T g{f\d\’dwn The S}/S‘fe‘/‘f\-

- 1: continuation of post regen measurement on the 19-04-02 as we were running out of He
LogData Start New 30.00 1048575 2094079 7 "C:\cryolab\users\Hareem\newPumpChamber\Sealed
Cryopump Test\04-19-2002-cont04-20-02.dat" "continuing the previous monitoring with chang
L ing temp" "

[\S]

: 3: Set Temperature 400.00K at 3.00K/min. Fast Settle .
S 4: Wait For Temperature, Delay 300 secs, No Action '
. 5: Chamber Purge then Seal _—
. 6: Wait For Chamber, Delay 300 secs, No Action
o 7: Chamber High Vacuum
8: Wait For Chamber, Delay 1800 secs, No Action
9: LogData Stop " h
10: Shutdown Temperature Controller
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Manipulating Heater Through Driving Currents

PPMS Log Data File
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Manipulating Heater Through Driving Currents
PPMS Log Data File
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Bridge Resistance vs. Drive Current
PPMS Log Data File
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Warm & Cold Temperature Reaction From AC Transport Heater Control

PPMS Log Data File
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Warm & Cold Temperature Reaction From AC Transport Heater Control
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thanh.dang@qdusa.com, 12:22 PM 5/3/02 -0700, Cryopump Failure Data

To: thanh.dang@qdusa.com ~

From: Michael Hall <mhall @ligo.caltech.edu>

Subject: Cryopump Failure Data

Cc: desalvo@ligo.caltech.edu,htariq@ligo.caltech.edu

Bece:

Attached: C:\My Documents\Upload\firstHivacAfterRegenExpansionBoard.pdf; C:\My
Documents\Upload\first hivac (05-02-2002).dat;

Thanh,

Here is the data file that was taken last night which clearly shows the cryopump failure. Just
to recap what was done: .

1.) The Cryopump Expansion Board was replaced (as discussed over the phone).

2.) We had thoroughly regenerated the charcoal of the cryopump out of the dewar. (As we
discussed beforehand over the telephone.)

3.) The cryopump and new board were calibrated using the calibration technique (as
discussed over the phone).

4)) After the cryostat reached HiVac for the first time, this data was taken. it can be seen that
after 2.5 hours, the HiVac state is lost. The pressure spikes and then eventually stables out at
~9e-3, which is approximately what is achieved with the mechanical pump alone. (Again, as
discussed over the telephone.)

Please take a look at this data and talk to your colleagues as required for information about
what is taking place here. Myself, Hareem, and Riccardo DeSalvo will be calling you over
speakerphone around 2:00pm to get your feedback on this issue. Please have the data in front of
you as well as any colleagues you think may be helpful. If you would like us to call a particular
phone number, please let me know through email before 2:00pm, otherwise we will contact you
directly.

Thanks again for your assistance -- we hope to find a long-term solution to this problem
shortly.

-Michael Hall

Printed for Michael Hall <mhall@ligo.caltech.edu>
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Thanh and Brian's Cryopump Test Sequence

30.00000;
Sy
30.00000¢ ) i |

10.00000K

PO000}

1§ H’érr)

0000¥

n® )M
o{%mooo-

%

0.001005

0_00010-_

0.00001 ' ' '

s
_—mr——

L T
;;;;;;;;; %
;;;;;;;;;;;; 2
e
on a0 Mo L.l WSHIBURIBE St
% 50 100 150 200

Time Stamp (minutes,relative)

- C:\cryolab\users\ThanhTest (05-03-2002) \Cryo-Test.dat 05/06/02 16:40:06




Sequence File: thanSeqg.seq

CRYO VAC ISO FLAG-0 is sealed
ExecCmd PORTCMD "tblmode 20 0;"
ExecCmd PORTCMD "MAPFUN 20 12 11;"

CRYO flapper mode 0-off
2 is hi pwr, llow pwr, neg values are opening?
ExecCmd PORTCMD "tblmode 21 0;"
ExecCmd PORTCMD "MAPFUN 21 12 8;"

WO W 10 U W RN

CRYO regen flg- 0 is off
ExecCmd PORTCMD "tblmode 22 0;"
ExecCmd PORTCMD "MAPFUN 22 12 10;"

CRYO Limit Switch (l=closed)
ExecCmd PORTCMD "tblmode 23 0;MAPFUN 23 11,2,4,1;"

CRYO Motor torque (l=stalled), O=moving freely
ExecCmd PORTCMD "tblmode 24 0;"
ExecCmd PORTCMD "MAPFUN 24,11,2,3,7:"

CRYO Motor wireing OK->0 (only if flapper mode 1=0)

CRYO Motor wiring : 1=no current flowing, 0=0K current is flowing
ExecCmd PORTCMD "tblmode 25 0;"
FxecCmd PORTCMD "MAPFUN 25,11,2,3,6;;"

Set Temperature 300.00K at 12.00K/min. Fast Settle
Chamber High Vacuum
LogData Start New 5.00 1073741823 1073741823 7 "C:\cryolab\users\ThanhTes
£ (05-03-2002)\Cryo-Test.dat™ "" ""
Wait For Temperature, Chamber, Delay 900 secs, No Action
Scan Time 0.0 secs in 50 steps

auto close flapper

ExecCmd portcmd "$CRYOset 10;"

Wait For Delay 30 secs, No Action

auto open flapper

ExecCmd portcmd "$CRYOset 3;"

Wait For Delay 30 secs, No Action
End Scan

Chamber Purge then Seal

Wait For Temperature, Chamber, Delay 900 secs, No Action
ExecCmd portcmd "HIVAC_CNF 0;"

Wait For Delay 1 secs, No Action

Chamber Vent Continuous

Wait For Temperature, Chamber, Delay 900 secs, No Action

Set Temperature 200.00K at 5.00K/min. Fast Settle
Chamber Pump Continuous

iso open

ExecCmd portcmd "$CRYOset 6;"

Wait For Chamber, Delay 10 secs, No Action

auto open flapper

ExecCmd portcmd "$CRYOset 3;"




i,

r

5
Y W

.. Sequence File: thanSeq.seg

54:
55:
56:
57:
58:
59:
60:
6l:
62:
©63:
64:

S

Set Temperature 300.00K at 10.00K/min. Fast Settle
ExecCmd portcmd "HIVAC CNF 2;"

Wait For Delay 600 secs, No Action

ExecCmd portcmd "CRYOREG 0O;"

Wait For Chamber, Delay 300 secs, No Action
Chamber High Vacuum

Wait For Chamber, Delay 1 secs, No Action

Set Temperature 298.00K at 12.00K/min. Fast Settle

Wait For Temperature, Chamber, Delay 1800 secs, No Action

Logbata Stop ""
Shutdown Temperature Controller
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Q3000 o

N

restart: with(stats): with(plots): with(stats[statplots]):
with(fit)
TIME := [2,8,16,33,49,133,145];

TIME :=[2, 8, 16, 33, 49, 133, 145]

PRESSURE := [0.1,3.2,5.5,8.8,11,18.8,19.6];
PRESSURE :=[.1,3.2,5.5,8.8, 11, 18.8, 19.6]
SCATPLOT := scatterplot (TIME, PRESSURE, color=red) :
FIT := op(fit[leastsquare|[x,y], y=a*ln(x)+b*x+c, {a,b,c}]] ([TIME,

PRESSURE] ) ) [2];
FIT :=2.390651512 In(x) +.06759057337 x — 1.942603132
FIT;
2.390651512 In(x) +.06759057337 x — 1.942603132

FITPLOT := plot(FIT,x=2..150,color=black):
display (FITPLOT, SCATPLOT) ;
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; rst Hivac Test Of New Pressure Gauge With Computér ’Attached (No Sampie korkBa‘ffkle |
¢ PPMS Log Data File
1000@ ,
100¢
1-
®
7 0.1
N
g
Q.
0.01f
| 0.001;
4o 0.0001;
0.00001 I 1 ! ! ! 1
0 50 100 150 200 250 300
‘‘‘‘ Time Stamp (minutes,relative)
C:\cryolab\users\New Pressure Gauge\05-23-2002\firstcomputerlog05/23/02 14:11:37
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Overnight HiVac Performance With Sample AND Baffles Installed

10.00000;

1.00000

0.10000f

0.01000

Pressure ()

0.00100

0.00010y¢

PPMS Log Data File

< 0821 %107 S Tor

N\

0.000010

| | | I
200 400 600 800 1000

Time Stamp (minutes,relative)

C:\cryolab\users\New Pressure Gauge\OS—Z3—2002\sample&bafflesinOS/24/02 09:32:35
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Quantum Design Factory Measurement On Nickel Sample

Factory Calibration

1001

ROVRFAS - W podd o o
40f TTO moswmvmid usla Q) P{)M}uﬂ

DA/VWf-O*- J

Conductivity (W/K-m)

201

Seebeck Coef. (UV/K)

1.4x10~+

1.2x10+

1.0x10+

8.0x10s

6.0x10+

Resistivity (Ohm-m)

4.0x10+

ik 2.0x10a

Sample Temp. (K)




Model 906 Convection Gauge Controller

for use with Granville-Phillips CONVECTRON® gauges
1/8 DIN Vacuum Gauge Controller
Measures from 0.1 mtorr to 1000 torr

« low cost

« highest performance
available at any price

= measures to 0.1 mtorr

- two process control set
points with 2 amp relays

* RS-232 input/output

» calibrated logarithmic
analog output

P BCE Carrweusn Swige S

The Granville-Phillips CONVECTRON® gauge is the most popular convection-Pirani
gange tube in use. Terranova’s Model 906 Gauge Controllers offer significant advances in
performance and cost savings over other gauge controllers that are compatible with
CONVECTRON® gauges.

Our Model 906 is the most advanced controller for CONVECTRON® gauges available.
Through use of highly integrated electronics and sophisticated software algorithms, we were
able to reduce the size and cost of the controller, and at the same time dramatically improve
performance. The 906 is housed ina 1/8 DIN enclosure — halfthe size of 1/4 DIN enclosures,
the industry norm. This size reduction allows the user greater latitude in system design.

The Model 906 measures to lower pressure than other controllers — to 0.1 mtorr. A
precise logarithmic analog output makes data collection easy; other CONVECTRON® gauge
controllers have highly non-linear outputs requiring a cumbersome look-up table.

An easy-to-use RS-232 serial port is provided for digital data accumulation; also inchuded
are two heavy-duty process-control relays for control of small motors and actuators. Alt of
these are standard features, provided at no additional cost.

The Terranova 906 is the best controller you can get for any CONVECTRON® gauge
application — and at a cost that’s about the same as a basic analog controller.

CONVECTRON® is a trademark of Granville-Phillips Company

- 1/8 DIN - smallest controller |
for CONVECTRON® gauges |




- Specifications

Dimensions — standard 1/8 DIN enclosure

T

1.85inch

: QB. B. o A@a O:Mu
C 47 mm
O

TERRANOVA

Mods) 806 Convection Guuge Controller

lq———-— 3.80 inch —-—"
96.5 mm

Measuring Range

0.1 mtorr to 995 torr, for air or nitrogen;

(10'4 torr to 10° torr); pressure range selection
is automatic

Display Range

29 mtorr to 995 torr; pressures lower than

-29 mtorr display L8; pressures higher than 995
torr display HI; if cable is not plugged in
display shows OFF

Accuracy of Gauge Interface

Pressure calculation algorithm is accurate to
+1% of published Granville-Phillips data for
the CONVECTRON®* gauge (this is for the 906
controlicr only, and does not include
uncertainty of the CONVECTRON® gauge).

Units of Display
torr ot mbar; specify at time of ordering

Vacuum Gauge Sensor
uses Granville-Phillips CONVECTRON® gauge;
uses standard cable connections

Operating Temperature Range
+2 to +50 deg Celsius

Pressure Display
3-digit bright red LED, 10 mm high

Display indicators
bright red LED for UNITS, VAC, ATM,
SET PT 1, SET PT 2

A
3.60 inch |
91.4 mm

1.78 inch
45.2 mm

v

6.5inch

[f 165 mm

Display Resolution
varies; from 0.1 mtorr betow 10 mtorr,
5 torr above 100 torr

VAC and ATM Adjust
set by front panel pushbuttons

Process Control Set Points
two, set by front panel pushbuttons

Process Control Relays

two relays, contacts rated 2 amp/240 VAC,
30 VDC; +5 volts is provided for TTL
applications; D15 accessory connector

Nonvolatile Memory
for VAC, ATM and SET POINTS

Analog Output

calibrated logarithmic, 0.50 volts/decade:

| mtorr or less = 0 volts; 10 mtorr = 0.50 volts;
100 mtorr= 1.00 volts; 1 torr=1.50 volts,etc.;
D15 accessory connector

RS-232 Input/Output

9600 baud, 8-N-1; D15 accessory connector;
e.g. send “p” (ASCH value 112), pressure is
returned; e.g. S4¢-3 for 54 mtorr

Operating Voltage

universal input, 85 - 265 VAC, 30 VA; industry
standard TEC 320 instrument power input
receptacle on rear panel

TERRANOVA.

Vacuum Instruments for Science and Industry

r‘ Mounting Cutout

Weight
11b./0.5kg

Mounting
Side clips are provided for panel mounting in
standard 1/8 DIN cutout (see above).

Environmental Considerations
not for use with explosive or corrosive gases

Warranty

Terranova products are warranted to be free
from defects in material and workmanship for
one year from the date of shipment Warranty
details available on request.

Shipping
F.O.B. Mountain View, California; other terms quoted
on request.

Ordering information

Model 906 Convection Gauge Controller
for Granville-Phillips CONVECTRON®
Gauges
Model 906 Gauge Controfler; specify:

units of measure: torr or mbar

includes: AC rower cable, 7 feet / 2.0 meters
CONVECTRON® gauge cable, 10 feet/3.0
meters; panel mounting brackets, accessory
D15 connector

Specifications subject to change without notice.

© Terranova Scientific, inc., 1997
9702M20

DUNIWAY STOCKROOM CORP.
1305 Space Park Way

Mountain View, CA 94043
Toll Free: 800-446-8811
Phone: 650-969-8811

Fax: 650-965-0764

Terranova is a registered trademark of Terranova Scientific, Inc.
*CONVECTRON®is aregistered trademark of Granville-Phillips Company
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Time Stamp (minutes,relative)

~C s \WINDOWS \Desktop\FirstTTOMeasurement (Nickel) _00001.raw 05/29/02 12:15:34
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1.0

TTO Measurement Raw Data

First TTO Measurement With New Pressure Gauge (Nickel Test Sample)
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HiVac Attempt Previous To First TTO Measurement

PPMS Log Data File

10.00000¢

i
1.00000y

0.10000f

.01000¢

Pressgre ()

L 0.00100}

0.00010¢

0.00001 ' ' ’ ' ; ;
0 0 20 40 60 80 100 120

Time Stamp (minutes,relative)

C:\cryolab\users\New Pressure Gauge\05—30—2002\hivacoperation,d05/30/02 14:23:40
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Resistivity (Ohm-m)
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High Temperature and High s/}
Thermally Conductive Paste

OMEGATHERM® thermal conducting paste is a high
temperature and high thermally conductive paste product.
They are specially formulated for permanent and temporary
bonding of thermocouples, thin film RTDs, thermistors and
other temperature sensors, to most surfaces—metals,
ceramics, glass, plastics, paper products.

OMEGATHERM® products is compounded and packaged
for convenient, easy mixing and application. Each
formulation exhibits important characteristics necessary for
accurate, fast, reliable temperature measurement. These
are: good adhesion and strength, high temperature rating,
high thermal conduction, high electric insulation, thixotropic
consistency, fast cure, and easy application.

OMEGATHERM® 201

OMEGATHERM® 201 — is a very high thermally conductive
filled silicone paste, ideally suited for many temperature
measurement applications. This thick, grey, smooth paste
wets most surfaces and will not harden on long exposure to
elevated temperatures. it is rated for continuous use
between -40 and 200°C (—40 and 392°F).

OMEGATHERM® 201 provides an excellent means of
conducting heat and expanding the heat-path area from a
surface to a temperature measurement sensor, thus
increasing the speed of response and improving accuracy.
Some applications are:

a) Surface Measurement Probes — dab a small amount
on the surface and push the sensor into this area.

b) Temporary bonding and encapsulating of
temperature sensors — simply dab OMEGATHERM®
201 onto the surface or in the cavity, plant the sensor
in the paste, and tape to hold in place.

This highly versatile paste is supplied in %- and 2-ounce
jars, as well as in one- and two-pound containers.

OT-201-[]
0T-201-1/2
$5

“A" One
%oz. -
Jar

0T-201-2

$7.50

“B” one

2 oz.

Jar

OT-201-16
$55

11b.
Two-Can
Kit

Two 1 Ib. 0T-201-32
Kits $110

o W Hid Sl e Utale, L

e REATAMAS K TR T LA APPSRl Wad

MADE IN |

Typical Properties

Material Silicone
Grease
Continuous 200°C
Temperature (392°F)
Cure Not
required

Adheres to Wets most

Most* Surfaces
Thermal
conducthlty (k) | Extremely
High
m /(hr) 16
ft*) (°F)
Electrical
Insulation Very High
Volume 10"
Resistivity
ohm-cm
*M=Metal PA=Paper Products
C=Ceramic W=Wood

PL=Plastic

The above information, while determined by tests and evaluation, is
offered only as a general guide. Actual suitability for a particular
purpose must be determined by material user. This information is not
to be taken as a warranty for which we assume legal responsibility.

"201".
Pet pewigra; 1 F”“w

High Tem
High mgnn: cmdud"’*%ﬂé
| CAT. 4OT-201-16 Lof Ho:

B-30
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First TTO Measurement Using Nickel
LogPPMS For First TTO Measurement With Nickel Sample

5007

400

300

200r

Temperature (K)

1001

0
0.00035;

0.00030y,

0.00025

.00020,

Pressyure ()

0.00015

0.00010

1 1 1
0'000050 500 1000 1500

Time Stamp (minutes,relative)

C:\cryolab\users\New Pressure Gauge\05-30-2002\FirstTTOMeasurem05/31/02 16:33:03
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’ HiVac‘Time Trial |
PPMS Log Data Fiie
looo.ooooo[
100.00000
10.00000} ’n
p
l
1.00000} f
!
u |
3 0.10000¢
0
g
[+
0.01000t
0.00100}
““““ o.ooo1oL
O 00001 L { ! i | [ ! | ] |
' 0 10 20 30 40 50 60 70 80 90

Time Stamp (minutes,relative)

C:\cryolab\06—03~2002\hivactimingtest.dat 06/03/02 16:56:29










109

7;’ 0/ n?lsl{” Y,

- NE

oo

YK

ELECTRICALLY CONDUCTIVE ADHESIVES

PRICE LIST

**PRICES ARE SUBJECT TO CHANGE
AT ANYTIME WITHOUT PRIOR NOTICE™*

OCTOBER 1999
Revised 1/1/2000

EPO-TEK EVALUATION KIT 1-24 25-99 100 - 499
PRODUCT SIZE PRICE LBS LBS LBS
E2001,E3001 10z 73.00

40z 292.00 584.00 545.00
E2101 10z 96.00

80z 465.00 795.00 746.00 734.00
E3084 10z 153.00

8 oz 660.00 1132.00 1068.00 1056.00
E4110 20z 112.00 566.00 531.00 519.00
H20E, H20F, 102 90.00
& H20S,H20S-MC 8oz 429.00 736.00 656.00 645.00
H20E-175 10z 103.00

8oz 507.00 847.00 758.00 746.00
H20E-PFC 10z 109.00

8oz 519.00 889.00 832.00 817.00
H22, H24 10z 74.00 577.00 513.00 501.00
H21D, H31D 10z 86.00 613.00 545.00 534.00
H27D 10z 90.00 736.00 656.00 645.00
H31, H31LV 10z 74.00 577.00 513.00 501.00
H35-175MP,
H35-175MPLV
H35-175MPT 10z 118.00 996.00 936.00 922.00
H37-MP,
H37-MPT 10z 118.00 996.00 936.00 922.00
N20E & N30 80z 72.00 121.00 105.00 98.00
P-1011, 10z 100.00
P-1011S 8oz 489.00 845.00 755.00 744.00

AVAILABILITY: Shipment within 10 days ARO. Payment terms are NET 30 days, FOB Billerica MA.

Production prices are on bulk packaging. A handling charge is imposed on fwo component systems when
specified lot sizes (Ib. increments only) are requested: i.e. 20 Ibs. in 4 x 5 |b. lots. Trial evaluation kit

size and prices are firm - no quantity discounts.

EPO-TEK™

EPOXY TECHNOLOGY, INC.

14 FORTUNE DRIVE BILLERICA MA 01821-3972
Phone: 978-667-3805 Fax: 978-663-9782
Web Site: www.epotek.com
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THERMAL CONDUCTIVITY OF METALS AND SEMICONDUCTORS AS 3 i

separate emrles are given for the thermal conductivity parallel () and perpendicular (L) to the layer planes The thermal COnduc; N
materials is very sensitive to impurities at low temperatures, especially beiow 100 K. Therefore, the values given here should be rge™
values for a highly purified specimen; the thermal conductivity of different specimens can vary by more than an order of magy:
temperature range. See Reference 2 for details. 7

FUNCTION OF TEMPERATURE

REFERENCES

1. Ho, C.Y., Powell, R. W., and Liley, P. E., J. Phys. Chem. Ref. Data, 1, 279, 1972.

2. White, G. K., and Minges, M. L., Thermophysical Properties of Some Key Solids, CODATA Bulletin No. 59, 1983,

T/K Ag Al
| 39.4 411
2 78.3 8L.8
3 15 121
4 147 157
5 172 188
6 187 213
7 193 229
8 190 237
9 181 239
10 168 235
15 96.0 176
20 51.0 117
30 19.3 49.5
40 10.5 24.0
50 7.0 135
60 55 8.5
70 497 5.85
80 47 432
9 4.60 3.42
100 4.50 3.02
150 4.32 2.48
200 4.30 237
250 4.29 2.35
300 4.29 237
350 4.27 2.40
400 425 2.40
500 4.19 2.36
600 4.12 231
800 3.96 2.18
1000 379
1200 3.61%
1400
1600
1800

2000

Au

5.46
10.9
16.1
20.9
25.2
285
30.9
323
32.7
324
24.6
15.8
7.55
5.15
4.21
3.74
3.48
3.32
3.28
3.27
3.25
3.23
3.21
3.17
3.14
3.1
3.04
2.98
2.84
2.70
2.55

Thermal Conductivity in W/em K

Carbon (C)
Pyrolytic
Diamond (type) graphite
1 ITa ITb I L
0.0138* 0.033* 0.0200*
0.0461 0.111 0.0676
0.108 0.261 0.160
0.206 0.494 0.307
0.344 0.820 0.510
0.523 1.24 0.778
0.762 1.77 1.12
1.05 241 1.53
1.40 3.17 2.03 0.81t 0.0116
3.96 8.65 5.66
7.87 16.8 11.2 4.20 0.0397
188 38.9 26.5 9.86 0.0786
29.4 65.9 44.0 16.4 0.120
353 92.1 59.1 23.1 0.152
374 112 67.5 29.8 0.173
36.9 119 69.1 36.6 0.181
35.1 117 65.7 42.8 0.181
327 109 60.0 47.5 0.176
30.0 100 54.2 49.7 0.168
19.5 60.2 325 45.1 0.125
14.1 40.3 22.6- 323 0.0923
11.0 29.7 17.0 244 0.0711
8.95 23.0 135 19.5 0.0570
7.55% 18.5% LL.1% 16.2 0.0477
6.5% 15.4* 9.32% 13.9 0.0409
10.8 0.0322
8.92 0.0268
6.67 0.0201
5.34 0.0160
4.48 0.0134
3.84 0.0116
3.33 0.0100
2.93 0.00895
2.62 0.00807

Cr

0.402%
0.803

2.39
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*> Extrapolated.

THERMAL CONDUCTIVITY OF METALS AND SEMICONDUCTORS AS A
FUNCTION OF TEMPERATURE (continued)

Fe Ge? Mg Ni Pb Pt Sie Sn Ti
1.71 0.274 9.86 2.17 279 231 0.0693* 183 0.0144*
3.42 2.06 19.6 4.34 44.6 4.60 0.454 323 0.0288*
5.11 5.35 29.0 6.49 35.8 6.79 1.38 297 0.0432
6.77 8.77 37.6 3.59 222 8.8 297 181 0.0575
8.39 11.6 45.0 10.6 3.8 10.5 5.27 117 0.0719
9.93 139 50.8 125 8.10 118 823 76 0.0863

11.4 15.5 54.7 14.2 4.86 12.6 117 52 0.101

12.7 16.6 56.7 15.8 3.20 12.9 15.5 36 0.115

13.9 17.3 57.0 17.1 2.30 12.8 19.5 26 0.129

14.8 17.7 55.8 18.1 1.78 12.3 233 19.3 0.143

17.0 17.3 411 19.5 0.845 8.41 41.6 6.3 0.212

15.4 14.9 272 16.5 0.591 4.95 49.8 32 0.275

10.0 10.8 12.9 9.56 0.477 2.15 48.1 1.79 0.365
6.23 7.98 7.19 5.82 0.451 1.39 353 1.33 0.390
4.05 6.15 4.65 4.00 0.436 1.09 26.8 [.15 0.374
2.85 4.87 327 3.08 0.425 0.947 214 £.04 0.355
2.16 3.93 2.49 2.50 0416 0.862 16.8 0.96 0.340

Values below 300 K are typical values.

14.4
28.7
42.8
56.3
68.7
79.5




TYPICAL PROPERTIES

(To be used as a guideline only)

NUMBER OF COMPONENTS ..o Two

MIXING RATIO PARTS BY WEIGHT
Part “A" (apoxy resin and silver powder)
Part "B" (hardener and silver powder) ...
NOTE: Mix contents of each container (A and B)
thoroughly before mixing the two together.

CURE SCHEDULE {minimum)
175°C 45 seconds
150°C 5 minutes
120°C 15 minutes
80°C 90 minutes
. PHYSICAL PROPERTIES .

Color ..l Bright Silver
ConsSiSteNCY ...cvvressaressssvenes Smooth, thixotropic paste

Specific Gravity |
Part A" 2.03
Part "B" 3.07

2,200 - 3,200 ¢cPs
>80°C
typlcally 100°C

Viscosity (@ 100 rpm/23°C) .
Glass Transition Temp. (Tg|
{cured 150°C/1 hour
Coefficient of Thermal Expansion (CTE)
Below Tg. . 31 x 10% infini°C
Above Tg . 120 x 104 infin/°C
Lap Shear Strength ....eeeeeercciiciiinienesneae 1,500 psi
Die Shear Strength. > 10 Kg/3,400 psi

Degradation Temperatur 410°C
Weight Loss @ 200°C (TGA) ... 0.16%
Operating Temperature

Continuous 200°C
Storage Modulus ....eoeerevieeiieeccicne 750,000 psi

ELECTRICAL - THERMAL PROPERTIES
Volume Resistivity .. < 0.0004 chm-cm
Thermal Conductivity . e 2.0 WimPK
Thermal Resistance: {Junction to Case)
TO-18 package with nickel-goid metallized 20 x 20 mil
chips and bonded with EPQ-TEK H20E (2 mils thick)
Eutectic Die attach .. 4.8t05.3°Clwatt
EPO-TEK H20E .. 8.7 to 7.0°Clwatt
Pass Thermal Shock - Gold backed silicon chips
bonded {0 a goid metallized ceramic substrate will
pass: 5 cycles from -62°C to +125°C
Bonded Silicon Chips (100 x 100 mils) when placed
on a 300 - 340°C heat column will resist a shear
force of 16 oz.

SCHOTTKY DIODE
INITIAL 2 WEEKS @ 200°C
C, 1pF (typical)
V, 25V @ 10 na 48V @ 10 pa
V,204V @ 1ma 0.32V @ t ma
POT LIFE 4 days
SHELF LIFE

One year when stored at room temperature.
REFRIGERATION NOT REQUIRED

DATA SHEET

EPOTEK
H20E

Electricalty Conductive, Silver Epoxy

Rev. il
4/00

TO-3 package, 2N3055 chips, medium power transistor -
4 amp pulse

3 V. SAT: 200°C/ 1000 hours

Z o9

HH EPO-TEK H20E |

30

Jos
o At 200°C/1000 hrs. EPO-TEK H20E stands
o alone. All others failed.
° 9 200 400 500 £ 1000

Mo

H20E EXHIBITS SUPERIOR V_ SAT
PERFORMANCE.

EPO-TEK H20E is a 100% solids, two component silver
filled epoxy with a soft, smooth, thixotropic consistency
designed specifically for chip bonding in microelectronic
and optoelectronic applications.

The exceilent handling characteristics and the extremely
long pot life at room temperature for this unique Electri-
cally Conductive Adhesive (ECA) are obtained without the
use of solvents. In addition to the high electrical conduc-
tivity, the short curing cycles, the proven reliability and the
convenient mix ratio, EPO-TEK H20E is extremely simple
to use and make it an ideal material for use in electronic
applications. The pure silver powder is dispersed in both
the resin and the hardener so that it can be used in a
convenient 1:1 mixing ratio. In fact the EPO-TEK H20E is
the easiest-to-use two component silver epoxy that has
ever been developed for the microelectronic industry.

EPO-TEK H20E is especially recommended for use in high
speed epoxy chip bonding systems where very fast cures
are highly desirable. This cannot be obtained with single
component systems. Because EPO-TEK H20E can be
cured very rapidly, it is an excellent material for making
fast circuit repairs. EPO-TEK H20E can be screen printed,
machine dispensed or stamped and can withstand wire
bonding temperatures in the range of 300 — 400°C.

EPO-TEK H20E has proven itself to be extremely reliable
over the many years of service and is still the conductive
adhesive of choice for new applications.

. NASA APPROVED
. NON TOXIC — complies with USP Class VI
Biocompatability standards

When placing an order, please specify whether EPO-TEK H20E is to be used by voiume or wexgn!
EPOXY TECHNOLOGY, INC. 4 Fortune Crve Siilerica,
PHONE: 973.667.380% 300227 2201 FAX: 9273,

This information is based on dasa and tests believed to be accurate. Epoxy Technalogy. Inc. makes no warranties (expressed or implied} as 10 ils accuracy
and assumes no fiability in connection with Ihe use or inability to use this proguct.
LY







Pressure Stays Stable From 400K éndMBélow
LogPPMS For First TTO Measurement with GlasMet
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Glasmet (Smaller) Data

GlasMet - new sample. Vacuum intited through MultiVu {shoe wires touching the radiation shieid)

Conductivity (W/K-m}
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TTO Data Correlation to Errors

GlasMet - new sample. Vacuum intited through MultiVu (shoe wires touching the radiation shield)
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