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Question

How does KMIT prepare and promote this project about item § - 9,

Please reply to this question as possible as in detall by document

before we come back to Japan,
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Record on Solid State Technologz Group Discussions

Date. December 6 and 7, 1978

Japaunese Party: Dr. Eisuke Arai

‘Thai Party: " Dr. Pairash Tsajayapong

' - Dr. Sithichai Pookaiyandom
Mr, Somklat Supadech

The following items were diSCUSSed and duly agreed upon:

1. _Operation Costs

Operatlon costs c0n51st1ng of the Follow1ng categories shall be

respon31hle for by KMIT i.e,

1.1 Electricityucost
1.2 Water supply. cost
1.3 Various gases

1.4 Cleaning.cost

2. Maintenance cost (Spare parts)

Adequate spare parts will be included with the equipments for the

whole project'period.

3. Equipment installations

3.1 KMIT will be responsible for the site preparation,
3.2 Japanese engineers will supervise the imstallation and adjustments of

equipments to the required specifications.

4. Building and incidental facilities

Budget has been obtained from the Thai Government for building

congtruction.

5. Electrical power supply
Adequate power supply will be provided for all the installed equipments

by KMIT. ' However, KMIT requested that, if possible, all the equipments
should be pre converted to accept 220 V single phase or 380 V three

phase system

6. Solid State Laboratory Layout |
Initially clean benches should be employed. However at least class

5,000 clean rooms ﬁill be ultimately needed in the later stage of the project.
H
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A tentative equipment layout plan was discussed. Optional modification

by combining the dark yooms for nask making and the photolithography room

has been suggested by the Japanese representative. Thai representative

argued that by having separate TOOWS, the facilities in both areas can

become more indépendent which will lead te greater flexibility in the usage

of both rooms. However, no real objection has been raised against combining

the two rooms by Thai representative.

7. Temperature and humidity control
Thai representative disclosed that the a11conditlonlng system 1nsta11ed

is eapable of 15 - 30°C temperature range with better than $2°C of tempera~ ®
ture control around a set temperature. Japanese representative suggested
that humidity control of the photolthographle room is necessary and. the.
humidity level should be less than 50%. Thai representative agreed to

install the humidity controlling system in the photolithographic rooms.

8. Water supply capability

Thai representative suggested that the cooling water temperature in

summer is in the range of 25 - 30°C. The maximum water supply head available

for the Solid State Laboratory is 25m.

9. Building completion schedule

The building will be completed by May 1980. However, some equipments
can be installed in the lower floor finished, if necessary, but operation
of the installed equipments will not be possible before May 1980, owing to

the unavailability of the electricity and water supply.

10. Trainees

Thai representative proposed Mr. Somkiat Supadech as the eandidate for
long term training, for a period of 3 years at Tokai University. It is
hoped that at the end of the period, he will be qualified to receiving Lhe
doctorate from Tokai University. Japanese Lepresentatlve agreed to the
proposal.  Short term trainees should be ab]e to stay in Japan for perlods
ranglng from 1 to 3 months, depending upon the necess1ty in each case.
Short term experts from Japan are expected to stay for perlods ranging from

2 weeks to 2_months, depending upon the topics and individual schedules.

'.ll.rMsteriais'eonshmable
"_ The following list of materials are expected to be consumed during the

whole 4 years of the project.
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1) Silicon wafers
a, Wafer surface direction 111 , 2 inch diameter

200 pieces n-type 1 ohm-cm

100 pieées n~type 10 ohm-cm

200 pieces p~type 40 ohm-cm

100 pieces p~Lype 1 ohm-cm

100 pieces p~type 10 ohm-cm

500 pieces n/n’ 1 ohm-cm/0.015 ohm~cm epitaxial 10 - 15
500 pieces n/p+ 5 ohm-cm/0,015 ohm-cm epitaxial 10 - 15

b, Wafer surface direction 100 , 2 inch diameter

' +
100 pieces p/n 5 ohm-cm/0.015 chm-cm epitaxial 10 - 15
100 pieces n-type 1 ohm~cm

100 pieces p-type 1 chm-cm

e, Wafer surface direction 110 , 2 inch diameter
100 pieces n-type 1 ohm-cm
100 pieces p-type 1 cohm-cm
% Total estimated price: 4,000,000 yen

2} Materials for die mounting
a. Al wire for ultrasonic bonding 100 reels
25 m diameter, 1 reel: 25 meters
b, Header T0-18 with 3 lead pins and can for TO-18
¢. Header TO-5 with 10 lead pins and can for TO-5

* Total estimated price: 250,000 yen

3) Materials for diffusion and oxidatiou
Spare stainless steel and teflon pupings and joint (1/4")

BN plates 2" diameter 100 pieces

= a<]

POCl3 25 gram bottle 500 pieces

Quartz boats for wafers only 12 pieces

=T

Quartz boats for BN and 5i wafers 2 pieces

Quartz dishes foxr boats 6 pieces

Quartz push rods 6 pieces

=g Hho

Quartz tubes for 3" diameter wafer 21 pieces
i.. Quartz caps for tubes 21 pieces

. P0013 apparatus (quartz) 2 sets
Water boiler for wet oxidation 2 sets
1. Hydrogen-flame gun for joining quartz 1 set

% Total estimated price: 3,000,000 yen
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4) Materials for wafer handling and cleaning

a. Teflon wafer holders for 2" diametex wafers 30 pieces

b. Pincers teflon 50 pleces

¢c. Pincers stainless steel 50 pieqes

4. Teflon. beakers (various sizes) 10 pieces
e. Quartz beakers (various sizes) 10 pleces

% Total estimated price: 400,000 yen

5) Materials for -1lithography
“Spare UV lamps for mask aligner 5 tubes

a.

b. Negative photoresist 20 liters

c. Positive photoresist 20 liters

d. Negative resist developer . 40 liters
e Positive resist developer . 100 liters

% Total estimated price: 700,000 yen

6) Materials for vacuum evaporators

Senser leads for GI-T 5 pieces

a.

b. Ceisler tubes 2 pileces

¢, Gasket for main parts 2 sets
d. Diffusion pump oil 10 liters
e. Rotary pump oil 20 liters

Tungsten boats 200 pieces
g. Pure metals
Alumlnlum 1 ke, Gold 100 g, Chromlum 500 2 Nlckel 500 g
h, High vacuum grease 2 tubes
i. Rubber gasket for belljar 5 sets
% Total estimated price: 500,000 yen

7) Materials for mask making system
a. High_resolutioh plates (30 pieces/fcase)
, ST-3" 20'ca§es, UT-3" 10 cases, ET~3" 1 case
b. Developef-CDH—lOO 1@0 litefs. | |
c. Fixer CFL-X 100 liters |
d. Rubyrite for cut and peel (48" X 20 yards) 10 rolls
* Total estlmated prlnce l 000 000 yen
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8) Electronic grade chemical for normal usage
Aceton 1,500 liters, Trichloroethylene 1,500 liters,
Isopropyl alchohol 400 liters, Xylene 400 liters,

: Eﬁhyl alchohol 1,000 liters, Interface activator {MDs),
Hiydrogen perdxide-l,OOO Iiters, Hydrofluoric acid 400 liters,
‘Anmonium fluoride 400 liters, Nitric acid 2,000 liters,

. Sulfptic acdd 1,000 liters, Hydrochloric acid 2,000 liters,
Phosporic acid 400 liters, Acetic acid 100 liters,

Sodium hydroxide 100 kg, Potassium hydroxide 50 kg,
Ammoniun hydroxide 1,000 liters
* Total estimated price: - 3,000,000 yen

9) Chemicals for'anisotfopic etching
a. Pyrocatechol 66H4(0H)2 20 kg
k. FEthylene Diamine NHZ(CHZ)zNHZ 100 liters
* Total estimated price: 200,000 yen

10) Miscellaneous items
a. Nyion grouves 100 dozens
Acid resistant grouves 5 dozens

¢. Adr gun with hose 2 sets

d. Seal tape (teflon) 10 pieces

e. Aluminium foil 50 pieces

f. Plastic foil 50 pieces

g. Reduction valve © pieces

h. Thermometer 100°C 10 pieces, 200°¢ 10 pieces

=is

Humiditymeter 4 sets

j. Hot plate for heating solutions 2 sets

k. Silver paint and conducting epoxy 10 sets of each
#

Total estimated price: 700,000 yen

11) Materials for epitaxy
a. Liquid sources e.§., SiCl4

b, Caseous sources for doping BZHé for p-type, PH3 for n—type

12) Materials for sputtering system
a. Polycrystalline quartz (pure)

b. Pure Zn0 and Z

13) Materials for SAW devices
a. Platelets of LiNbog, Bil2GEO20’ 8102, and P21
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2. Equipment priority
Equipment priority has been discussed and agreement has been reached

ccording to the following list. .
1) Mask making system; 2) Pure water_system,. 3)  Gas purifier,
4) Spin dryers (2 units), 5) Consumable materiais for 4 -years,
6) Clean benchesa(3_unité), 7) - Interferometer, 8) Scanqiﬁg
electron microstope, 9) biffusion furnaces for phosphorus,
10) Modification of diffusioh furﬁaces for boron, 11) .-V plotter,
12}  Transistor parameter measurement_system? 13) Spﬁttering system,
14) Fpitaxial reactor, 15) Sintering_furnaée,' 16)- Hall effect
measuring system, 17) Auger speﬁtrdscope, 18) GClean bénches (3 units),

- 19) Ellipsometer, 20) Diamond saw for slicing cystals.
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4 Dec, 1978

Additional Questionair Concerning the Proposed Project on Solid

I.

ITI.

IIT.

Iv.

V.

State Technology

On Electrical Power
(1) Total power dissipation for solid state lahoratory at present;

(maximum value)

(2) Total power allowed at present for the electrical communication

research building;
(3) Newly required power for 3 fields;
(4) Yower-cut times in a year, especially in a rainy season;
(5) Stability of the power; .

(frequency, voltage and noise caused by high voltage experiment)

On the Water

(1) Total cooling water amount for solid state laboratory;

(2) Total another water amount required for solid state laboratory;
(ex., for pure water)

(3) Supplying system of water and the water pressure obtained;

On the Construction of New Building
(1) The schedule of construction; (starting time and completion time)
(2) The time to be completed for the 2nd floor;
The time to be allowed to put new equipments;
(can we put the mew equipments in the floor, just after completion
of the floor?)

(3) Layout of the present and new equipments in the new building;

On the Air Condition

(1) Abdility of air conditioning;
(Controlled range of temperature and humidity at present and
at new building)

(2) Feésibility of clean room in the new building for solid state

laboratory;

On_the Materials Consumable
(1) Total amount of méterials consuméble-in the past 2 vears;
(2) Estimated amounts of materials in the next 2 years;

(3). Ideas for transpdrtétion route of material comsumable;

-1410~-



V1. On the Scope of Research
(1) Ideas for establishment of fundamental and physical research
of solid state properties;
(2) The future scope of solid state rechnology in KMIT and Thailand;

(object and future plan)
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Minutes (Electrical Engineering)
: : 7.12, 1978

1. . Building énd Incidental Facilitiés
o Building 18 already- completed by. Thai gide. _
| Elechic Power Supply of 300 KVA, 380-V 3 phase 50 Hz is installed.
‘Power cut times durlng rainy season: 4 — 6 times
_ (Short period: -1/2 day) |
Percent.Voltage change is ¥ 5% '
« Frequency " is &t 1%
2. Installatibn of eqﬁipment
shail be doﬁe by Thai side. )
(One expert from Japan will be dispétched for installation and

adjustient)

3. Operation and maintenance

shall be covéred by Thal side

4. Spare Parts and material consumption for the operation shall be covered

by Thail side. .(other than those provided through JICA)

5. Scope of Research and Education

(attached)

6. Stafflng Plan
(aLtached}

7. Name of Equipment & thelr priorities

(attached)

~1125



5. Scope of Educations and Research Activities

. The Depa;tment of Electrical Engineering is aiming for the following
purposes:
_ a)_ T0 train_qualified electrical engineers in the field of power
system and eiecfriqal machines,

b) _To-establish_high—tensidn technology

.c) To provide facilities for teéting of standards of electrical

- material and products, |
d) To provide facili;ies for research in unconventionai energy

conversion: solar energy, wind energy ctc., including energy

storage systems.

To promote the above purposes the staff éf KMIT are proceeding
the research activities is the following subjeéts. |
1. High Voltage Engineering
Electrical Machinery
Power Systems

2
3
4, Illuminatiqns
5 ?ower Electionics
6

Energy Conversion

Lists of Papers & Books (Thai)

Papers

An Analysis of Discharge Mechanism im Air
MR. SOMJET

Oxidation due to CORONA Effect in HV Power Line
MR. NITHAD

Linear Machinery
MR. PEERASAK
Wind Energy Conversion at Ladkrabang Campus

MR. THONGBAT & MR. CHUMPOL

Books
nd dent)
Electrical Laboratory I (For 2 yr. Studen
MR. CHAMNARN
MR. TEERASILP

MR. CHUMPOL
MLSS. WANDEE
MR. SULEE
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Electrical Laboratory II {(For 3rd YT, Studént)
MR. SOMJET '
MR, SULEE
MR. CHAMHARN °

Testing Reports (6 Repofts) For Metropolitan ElECfric'Authdfity
e.g. ‘Iiluminatidn design for streét 1ighting

MR. SULEE | |

MR, TERRASILP

MISS. WANDEE

6. Staffing Plan
flead: WNithad Krisnachinda B. Eng. (KMIT)
' . Advanced:Professional'Degrée

in EE (Ohio)

Peerasak Worasuntasot R.E. (UNSW)".
Somjet Tiemmuang B. Eng. (KMIT).
M, Eng. (Tokai)

Chamnarn Pootipanyawanich B.E. {Cantaberry)
Tdngbai Akasaet B. Eng. (KMIT)
Sulee Banjongjit B. Eng. (KMIT) -
Wandee Wutiwat B. Eng. (KMIT)
Teerasilp Tumawipart B. Eng: (KMIT)
Hoke Saeje B, Eng. (KMIT)

. M. Eng. (Tokai)'
Jumpol Karnjanapibod - B, Eng. (North BKK.)
Sakarin Suwanmukul (U.5.A.)
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7. Name of Equipment & their priovrities

N | Descripiton ot equipment Quantity g?ige g?igé
Hig§ VdItage a, 1500 XRv. Impulse 1 set 22,350,000
Testing -Generator maker:Tokyo
eddipment Tranéformer Co., Ltd.
consist of
1. 1500 RV. Impulse 1 set|11,500,000
Voltage generating
set
2. D.C. source for 1 set| 2,300,000
charging
3. Operating hoard 1 set{ 1,400,000
4. Others 1 set| 2,450,000
5. Waveform inspecting
set including
polayoid camera 1 setr] 3,600,000
6. Transpérting cost 1,100,000
b. 600 KV, D.C..Voltage
generator (maker:Tokyo
- Transformex Co.,Ltd.) 7,500,000
consist of
1. Operating boarxd 1 set 500,000
2, Tranéformer section 1 set 800,000
use for rectifier
3. D.C. generating 1 seti 5,600,000
section
4. Transporting cost 600,000
C. High'Frequency High
Voltége Tesﬁér
200 KV. 150-200 Kiz 1 set 930,000
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Unit |Total |
Descrintion of equipment Quantity Price |Price
imgguiﬁﬁent fofgil.'D.C. ﬂaﬁnetic hystersis
comstruction 10op trancer "YEW" 3257-35 1 set 13,370,000
and testing 2.a. Photocorders
of small and UYEW" 2932-21 _ 1 set 730,000 730,000
medium size b. Recording paper
electrical TYEW" 2918-00 : 5 unit 12,000 60,000
machineé c. Recording chart
consist of YRR 2918-02 5 unit 10,950 54,750
d. Galvanometer
UyEW" 2916-03 1 unitc 11,000 11,000 -
e. Galvanometer protectioh
fuse "YEW" 2921-G3 10 unit 1,800 18,000
f. Restance Box "YEW"' 2904 1 unit 25,000 25,000
g. Mercury Vapour Lamp
"yEW" 2913-01 1 unit 16,000 16,000
h. Stabilizer for "Oriental
paper -3 set "YEW' 2912-00 | 1 unit 2,700 2,700
3.a. Epstein Iron loss test
selts "YEW' 3265 1 set 95,000 95,000
b. Mutual Inductor "YEW' 3268 1 set 95,000 95,000
c. Portable standard'single
phase iow power factor
watemeters "YEW' 2041-22 "1 set 45,000 45,000
d. Portable Precision RMS
Ammeter "YEW® 2013-07 1 set 16,000| 16,000
e. Portable Precision Flux
volt meter "YEW' 2017 1 set 30,000| 30,000
f. Portable Precision Frequency
meter "YEW' 2038~02 1 set 28,000| 28,000
g._Electfonic Flux meter
"YEW". 3254 . 1 set 77,000 77,000
h. Portéble-Precision DC
Ammeter "YEW' 2011-06 1 set 20,000 20,000
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5.4,

9.

——
Unic Total
D8§cription of equipment Quantity | Price Price
4. Témperature data Acquision
System "YEW' 3873-01 1 set [1,550,000 |1,550,000
AC Power Calibration
System "YEW" 3862 1 set [5,000,000 |5,000,000
DC Voltage/Current Calibrap-
tion set "YEW" 2850 1 set 750,000 750,000
DC Precision Current
Supply "YEW' 2854-00 1 set 220,000 220,000
Galvanometer "UEW" 2709-00| 1 set 190,000 190,000
. Precision DC potentiometer
"YEW' 2723-00 _ 1 set 290,000 290,000
. Integrating Digital Volt-
meter "YEW' 2805-50 1 set 440,000 440,000
. Reference Junction Compen-
sator "YEW' 2863-00 1 set 38,000 38,000
Standard Resistor (0.001)
"YRW' 2792-01 1 set 50,000 50,000
" (0.1)
"YEW" 2792-03 1 set 45,000 45,000
" (100K)
"YEW'" 2792-09 1 set 55,000 55,000
" 1 M
“YEW" 2792-10 1 set 75,000 75,000
. DC Voltage data acquisition
System ""YEW' 3873-0L 1 get (1,550,000 11,550,000
"YEW' 3883-35 1 set 100,000 100,000
Hydrolic Knock out set {(for
cutting laminated Core of
machines or Transformer intog
desired shapes) 2 set unknown
. Automatic Coil Winding
Machines 2 set 700,000 | 1,400,000
Syncroscope (Iwatsu 556200) 2 get (1,250,000 (2,500,000
10.a. Digital AC Power meter
1 Phase "UEW" 2503-21 1 set 11,160,000 L;,160,0094

b.
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13.
14,

15.

16.

17.

b.

a,
b.

© [="

Hh

h.

Unit, Toﬁal
Descriptlon of equipment Quantity Price Price
.3 phase "YEW' 2503-23 1 set [1,650,000 |1,650,000
11. Var meter "YEW" 2136 220V/5A
(for 0.2 lead to - 0.2 lagging
Load) 4 set 25,000 | 100,000
12. Electrical measuring instru- .
ments consist of _ _
X-Y Recorder "YEW" 3078 92 set | 550,000 |1,110,000
Series Resistor "YEW".BIOS 1 set 32,000 32,000
Shunt Resistor “WEW' 3106 | 1 set 35,000 35,000
DC Amplifier "YEW" 3125 1 set 108,000 108,000
AC-DC Convertor “YEW" 3142 | 1 set 80,000 80,000
F-V Convertor "YEW" 3152 1 set 110,000. 110,000
Frequency Counter “TRIQ"
FC~756 2 set 159,500 319,000
Portable Tachometer
"YER" 2601 2 set 22,000 44,000
"YEW'" 2611 2 set 15,000 36,000
. Digital LCR meter
YYEW! 2581-00 1 set 1,850,000 |1,850,000
Electronic Vometer
STRIOM VT-150 6 set 96,500 579,000
Electronic Galvanometer
"EW' 270710 2 set 33,000 66,000
. Precision wheatstone bridge
"YEW'" 27638 1 set 230,000 230,000
Regulated DC Power Supply
"TRIOY" PR-657 6 set 144,500 867,000
Logic Assembly "YEWY 3352 1 set |1,800,000 |1,800,000
Pyranometer (for solér
radiation) 1 set unknown
Anemometer (for wind speed
indication) 1 set 300,000 300,000
ngeralised machines test set(for |
;dvance machines experiments)] 1 set unknown
1 Causs meter "YEW" 3251-00 7 set 185,000 370,000
18. Analog Computer "YEW'" 3301 1 set 1,400,000 |1,400,000
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