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1. INTRODUCTinR 

The purpose of this interia vi8it va• to u•s• progre•• 

of the IC plant since the previou• TAC vi•it in Octaber/Novaber 

1984. In particular to review the situation relative to report 

issued on that occasion. Also in view of the visits of electrical 

and exhaust: experts a qeneral assessment of all plant services 

was necessary. 

2. REVIEW OF CHECKING LIST COMPILED FROM PREVIOUS TAC REPORT 

(25 OCTOBER - 2 NOVEMBER 1984) 

A copy of this list is attached and each point ia noted 

in the followinq coaaents. 

Item 

1 Part complete 

2 A quotation baa now been received by E'l'TDC and c'1D 

due consideration of the machine this •hould now be 

purchased. Thia is manufactured in the UK and i• 

the Cleveland Flat Lapping Machine Model 600. It 

requiJ:"es 3 PHASE SUPPLY, It is used exten•ively 

i'1 the UK. 

3 Thi• i• to be carried out when all service• are 

complete. This will avoid damaging the .urfaces 

during the in•tallations. 
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4 Part C0111Pl•tta but vall8 will ban to be repeatedly 

assessed for roughness and poor coverage an4 repainted 

as necessary. Also acme wall cracking va• obaerved 

and requires ~ttentioo. 

5 A manually operated aystell lleeJB8 to be functioning 

which should suffice until an automatic systua can 

be obtained. 

6 The installation of the water plant is complete but 

requires certain services. Also the pipeline eupplies 

have now to be installed. Before brin<Jin«I in the 

installation engineers (UK) the clean rooa ctati?n& 

should be in position and all pipe supports and room 

pipe entrieR provided. Also it should be remembered 

that once the D.I. water system is operational it 

cannot b.a closed down or left stagnant for periods 

more than a few days. If left stagnant. bacterial 

growths occur in the pipeline and make extenaive 

pipe cleaning necessary which can Ju-.ve liaited auccesa. 

It iB therefore rP.C011111Bnded that thci o.I. water system 

is only filled and aade operational close to the time 

of real use. 

7 'a"hie :t• to be done. 

8 Thi• i• to be considered with tb• whole 9014 ~ 

process. 
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9 The detailed docwnantation for each proceaa flow atep 

should now be deuiled as much •• posaihle to aasure 

that all facilities are available. 

Suggested detail would-include 

(a) Slice transportation and carriers between :>tations. 

(b) Slice cleaning - container, jiga, an:>unt vf reagent, 

hot/cold, carried out in which room and at which station. 

(c) Process times including all steps and which_ equipment/ 

furnace is to be used. 

(d) Slice measurement - method, where carried out, how 

many equipments. 

(e) Detail of stocks of consumable items and cheai.cals. 

(f) A general program showing the movement of slices 

within the C"omplex during processing with an indication 

of the time scale. 

THIS IS NOW CONSIDERED NECESSARY AND WILL HELP ALL PARTIES. ET1'DC 

WITH ASSISTANCE FROM MR. J. GYIMESI SRXJLD ACTION. 

10 Being carried out. 

Being carried out. \ 11 , (____,..- I 

12 Complete cleaning up necessary. 

13 Part done - rubbing down and IK>re paint required. 

14 Light• in place. 

15 Door sealing part done but require adjustment. 

l~ Not done as yet but could be left until lat.r as could 

get damaged in •antm with excessive •tra!fic". 

17 In proces11 of being carried out. 
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18 Thia ha.a not been done and could be left until later to 

avoid undue wear or damage. 

19 Part done. 

20 Thia now carried out. 

21 Doors fitted but some require adjustment. Some are 

fire doors and require labelling as 8UCh. Air 8howera 

in position but not fitted. 

22 Provided in position but not fitted. 

23 Not done. 

24 This is bei1'J pursued by UHIDO who are arranging visit 

by suppliers sugc;ested in Mr. P. O'CARROLL REPORT 

(27th November - 11th December 1984). These will be 

assessed and or~rs placed in due course. 

25 The ceiling covering followed by painting is generally 

satisfactory however it will need reappraisal to note 

any deterioration which may occur. There are areas 

inside light fittings which require patching and painting. 

26 ceiling glands appear satisfactory. They allow for 4 pipe 

entries per gland and will take pipe Mtries of f• DIA.to-~· DIA. 

These would suit ;>ipes involved. The positions of glands 

may not ba ideal in view of some equipment changes occurin9 

they can still be used. 

27 Complete but for cleaning up. 

28,29,30,31 These are covered in following Hction 3.1 services. 

32 see item 3 this section. 

33 cannot be doaie seriously until .. rvices established. 

-.,. - , 
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34 Thia i• to be done by INST on riteeipt of drawing• currently 

be!.ng prepared by E'rl'IX:, TAC and PROJBCI' MAaQGER. 

35 Thia is discussed section 3.2 Services. 

36 This is discussed in the report of Mr. 1.. DUNNE (27tl. 

November - 11 December 1984) and gives his recommendatia:s 

tl)C)ether with a supplier of a suitable system.. This should 

now be actioned by the Institute and UHIIX>.should help 

wherever possible. 

37 The floor covering to the process areas is now well under 

way. However the butt joints are not always tight, some 

cockling has occurred and the covering has not been allowed 

to roll up the wall at floor/wall angles. It was recomiended 

previously that the floor covering should pass over floor 

and pass up wall 6• without a break. Unfortunately so far 

this has been broken and joints made. In all future work 

this is to be avoidei. 

Cl>viously the Institute are learn.UaCJ techniques from 

the work so far so that one assumes the floor should 

, improve. ~ever the following COllllellts should help. 

(a) Avoid trappin9 air under coverin9 then layin9 which 

causes cocJ;ling. Also prolonged contact of CO'!Pering 

with adhesive. 

(b) Make nre edges are square and good fit before applyin~ 

adhesive. Remove all du•t and make sure butt joints 

are tight. 

(c:) Allow floor covering to run up wall on a!l four •ide•. 

TWo oppo•ite •ides by length and ot:her two side• by 

ed9e trinning to size to allow c;• up the :wall. All 
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The f loora which have already bean covered aboul4 be 

left to asseaa any deterioration. 'l'he poaition of 

equiJaeDt may cover cockled areas and it -Y be 

necessary t::> seal further with plastic tape later. 

Reaoval of floo.c covering at this atage would be a 

major operation. 

38 Laminar flow boxes are being positioned where possible. 

The modification to boxes re-position of electric sockets 

etc. is still to be done. 

39 Water service reviewed section 3.5. 

40 Power supply reviewed Section 3.1. 

41 Manual system now being tested. 

42 8
3 

supply discussed section f.7. 

43 NO INFORMATION. 

44 To be done at appropriate time. 

45 Baa now been carried out. 

46 This has been arranged by .B'rl'DC for all chendcal stations. 

Water washing atations ia not to be recirculatory. 

47 To be carried out in due course when rooms are nearer 

completion. llo measurements reported ao far. 

48 Again to be assessed when rooms and equipment nearer 

completion. 

49 Thia baa atill to be done. The Institute suggeat; ~parate 

switches but these could produce dangerous situation• for 

personnel. The syatflll snould be automat.tc such that when 

power fails the ... rgen::y liczhting 8)'Btem came• on 1-diately. 

so Thi• is teing done. 
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51 Spares for air conditioning plant have been provided by 

ETTDC according to llllllufacturera recc:mmenlation. 

52 To be considered in due course. 

53 Not done. 

54 This is complete. 

55 Not done. 

56 To be carried out. 

57 To be done. 

58 Not ordered as ye~. 

59 This can be done later in year and quotation being obtained. 

The present system can be used in the meantime. 

60 To be provided. 

61 To be provided. 

62 Still to be carried out. 

63 Chemical storage facility available. survey report available. 

64 See section 3.2. 

65 Not available as yet. 

66 Tables are •ubstantial and of all steel ccnstruction. 

They are in themselves relatively dust free but paint 

is not sufficient as soft and will match. WOrkirJ surfaces 

should be covered in FORMICA or similar material. 

Design of cabinet etc. attached and as e 11 steel construction 

•hould be suitable. However 9loss paint finish required. 

6 7 These rooms to be completed but not used for pre88Dt •. 

68 This is beinq puraued. 

69 Masks are now being obtained b';t E'l"l'DC. 

70 These were agreed at previou• .. eting. 
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71 This vill be carried out in due courH. 

72 Thia would be part of proposed STAGE 2 section of the 

present project. 

73 To be carried following plant services review. 

74 Not available as yet. 

75 This is bererally being provided. 

76 Spin-on dopant shelf life is t.oo short - ~chase 

nearer the tiae of usage. 

77 Various methods of parameter measurement are su99ested 

but equipment embargo will limit technique. However 

method offered is generally used for this scale of operation. 

78 To be carried out in due course. 

79 This is still to be done and is dependent on mask availability. 

Being pursued. 

80 This has been done. 

81 Requires further discussion. 

82 This machine is now to be ordered (ITF.14 2). 

83 Machine now ordered, the technique + methods are included 

with 11achine. The position of lapping p1"'tees• in process 

flow will be determined when flow chart detailed (Int; 9). 

Amount of material to be removed will alRo be detexw.ined. 

Machine processes 9 slices per batch in blocks of 3. 

84 This has been done Lut requires air extraction which is 

being fitted in the very near future. . 

85 This has been done. 

86 See section 3.7. 

87 This h bein9 pursu~. 
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88 Thi• information outatanding. 

89 Not known. 

90 'fow available. 

91 Not complete as yet. 

92 Not complete as yet. 

94 Not available as yet. 

95 Report Mr. L. DUNNE (27 Nov - 11 Dec 84) ~e Section 3.1 

96 Reports Mr. P. O'CARROLL + X.G. JWNNIFF June 84. 

97 

98 

Discussed previous TAC REPORT 25 Oct - 2 Nov 1984. 

Report Mr. P. O'CARROLL (27 Nov - 11 Dec 84). 

This Report - R. NUTl'ALL (22 - 26 February 1985). 

CONSIDERATION OF PROGRESS AND PROBLF.MS ASSOCIATED 

WITH SERVICES TO PLANT 

It is now becoming more apparent that the main delays to 

the project will be associated with a lack of adequate 

services. These are revie~ed as follows: 

3.1 Electrical Power Supply 

This has recently been reviewed by UHIDO expert Mr. L. DORNE 

in his report 27th November - 11th December 1984. '1'he basic 

problem would be the voltage variation and he offers aug­

qestions for correcting same. The variation that llBllY 

equipments used in plant would be t 5 • maximum. The reaults 

reported are + 3\ - 24\ which could on loc.d fall to - 32,. 
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Thia would not be acceptable a• much of the equipwic would 

be useless. Mr. DUNNE does offer aethoda of correctiog tbi• 

problem in his report and those should be checked followed 

by procurement of the necessary cOilpOnents. Thia involves 

the Institute but UNIDO should check that any purchases are 

correct and help in perhaps acc.elerating delivery etc. In 

addition to the variation, the general atar.clard of power 

fittings, switches, junction boxes,. etc. were said to be 

inferior. This was pointed out in the last TAC report 

and a general purchase of adequately rat.ed and accepted 

electrical installation components s~ould be carried out. 

General examination of power fittings and outlets 

s~99ests some were up between single and 3-f hase outlets 

and a notable absence of earth pins. The whole electrical 

network should be fitted under expert supervision. 

Mr. DUNNE also makes suggestions for a fire alarm 

system and a dangerous gas alarm system. These should 

also be examined ~1th intent to instal. 

The Institute would seem responsible for all above 

actions but they may require confirmation of variations. 

This should therefore be confirmed by chart recorder so 

that a realistic trace can be obtained over a suitable 

period. Having established this and assuming variation 
._./ . 

of the order reported ac-tion should be taken in obtaining 

necessary components. UNIDO should help as llUCb aB possible 

ensuring that the correc~ components ere obtained. 

.-.,1· 
~ .r 
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Extr~ction 

Again this involves the recent visit of a UHIOO expert 

Mr. P. O'Ca.rroll who has provided a complete extract 

des1qn for the complex toqether with supplies of the 

necessary components. This should be acti~ed os 800ll 

as possible and UNIOO make the necessary purchases. 

UNIIX> should help in possibly acc~lerating delivery of 

the components. 

It is understood that Mr. P. o•carroll or other expert 

will supervise the installation of the eystem while the 

Institute provide the labour involved. It is important 

that ETTDC are kept involved as they are responsib~e for 

the air conditioning which is directly related to the 

Extraction. It is also understood that no fume sc:nib~rs 

are involved in the system and with the relative small 

size of the plant it would se3m uruaccessary at this sta'- . 

Again the urgency of t!lis p~.ant construction iA 

emphasized. 

Air Conditioning 

The air conditioning was considered in some detail in the 

previous rP.port with tht! comments of Mr. P. o•carroll and 

Mr. K.G. Cunniff in their reports. Again it is ;ioted that 

there are differences of opinion betwe-.n the reports and 

ET'i'DC but this will only show when system fully tested. 

Preliminary tests a~e underwdy and their f !.ndings will be 
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report.ad by ETTDC. If inadequa\:4 in any way BftDC will 

make necessary changes. It sho\!ld be noted that to. 

extraction eystem will greatly aff~t these results ., 

that complete tests can only be made "hen both mys!; .. 

operational. 

3.4 Compressed Air 

This service has already been piped from the compressor 

to the building in stst welded pipe. It is however 

saqgested that the remaining pipe network is piped in 

!" copper tubinq with brass compression fittings. 

This would make installation easier and avoid using or.y/ 

acetylene weldinq equi_pment in the part completed clean 

rooms where SOJlle unnecessary damage may he inflicted on 

wall or floor. CopJ>E:r tube + fittings are read.Uy available. 

A few pressure guaqee placed in the line for reference 

would !:>e useful. 

3.5 Water Supply 

The waU.r supply consJsts of 3 forms: 

(a) d&ionized water 

(b) raw water 

(c) recirculated raw water. 

The deionized wate~ plant is ready for completion and the 

pipe system installing. However as already pointed out 

after cOlllll.issioning if the •Y•tea left stagnant then. 

heavy bacterial growths can occur leaving a .. jor cleaning 

operation to be done. The in•tallation •hould therefore 
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The raw water is ulNd for ahowara and 9<me cooling and a 

drawing of pipe circuit is being compiled at present by 

ETTOC in coope.cation with TAC and Mr. Gyimesi. '!'his 

drawing will show all water supplies, drains and 9as 

pipe network. 

The recirculated raw water is used exclusively for eq-uipaent 

cooling and the network is shown on drawing. 

This water should be recirculated through a suitable ~eat 

exchanger/fountain/tank and not returned to wu1crqround 

spring. If faults occur on equipme°'ts this water could 

b~ome seriously contaD'Jnated and returning to sprj.n9 coul.1 

be dangerous. Also the pick up of silt in using sprinq 

ior heat dissipation could provide problems of blocked 

.Pipes on equipments. 

It ls also essential at this stage that the total water 

requirements are assessed and to make sure the supply 

a~equa.tely covers this fiqure. Also if for any reason the 

water supply has chanqed in nature frOll original supplies, 

new samples should be delivered to the D.I. plant nanufac-

tur~r for analysis. All water supplies originate in the 

basement as agreed. 

J.6 Drains + Effluent Treatment 

These are alao situated in basement and paH throo.1h hole• 

i'l clean room floors. The plant drawing being produced 
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cihova their position. All drains pa•• into an effluent 

treatment plant which is undergoing teats. The current 

sygtem is operated man\·slly and will be subsequently 

replaced by an automatic system. 

3. 7 Gas Plar.t 

The gas plant involvea the generation of Bar Oa and 8 1 • 

All the plant has been installed and requires services. 

These are not all available and hence the units cannot 

be tested or in dee course made operational. The pipelines 

from the gas plant to the main building have been fitted 

and require cleaning and tesd.ng. However the pipes are 

stainless st<!el but have been welded using oxy /acetylene 

torch and the welds ~re haavily oxidised, hence the weld 

integrity is questionable. It is standard procedure to 

weld stst using argon arc techniques which avoids oxidation. 

A methcd of assessing the weld will have to be found and 

checked during testing. The gas line pressures are however 

low relative to the size of pipe 7 BAR. The hydrogen line 

would of course be the most dangerous as any Ra leaks which 

might develop could cause explosion. It may be vise to 

replace this line vitt. a continuous rt•.!? of 3/8" stat which 

is to be available. 

Also it was r.sported previously that the Ha capacity was 

insuff i~ient. We now have confirmed that the present plant 

can be used and at a convenient later date the gas generator 

and other items be replaced to give increased capacity. 

ETTDC are awaiting details and quotations of the new plant. 
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3.8 Special Gases 

These still require the •torage cabinets producing and alftO 

the B.1'. nitrogen cylinder, BP Ha regulator for the purge 

system are not available. All the above require action. 

3.9 Work8hop Facilites 

It would seem that the provision of workshop facilities 

has not been discussed for some time. The baa1-: needs to 

support plant operation were listed in a previous TAC 

report and requested some sophisticated machinery. However 

during the installation program where outside contractors 

are invrlved the provision of a simple workshop, with bench 

vices, drills and general basic tools would greatly help 

visiting engineers. 

As well as workshop facilities in due course a quartz/glass 

working lathe and torch capability will be required to repair 

and fabricate furnace tubes etc. 

3.10 Use of F.quipment 

It is now understood that some of the equipment can now be 

tP-sted and operated to some extent. This is particularly so 

in the assent>ly area but lack of services is creating problems 

and delays. 

However already BOl\l8 bonding has been carried out 

by Institute engineers and it is •uggested that where 

equipment can be operated the Institute engineers •hould 

familiarize themselves with the equipment and appreciate 

the day to day workings of such machines. 

IT IS IMPORTAlfl' THAT THIS IS IOI' CARRIED OU'f WITHOl11' 

PERMISS~OH OP ETTDC. 
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... POIN'l'S RAISED AT FDIAL MEE'l'DIG OORlMG VISIT 

Duri:.1g discussions the following polnta ~~re raiaed by 

the Institute and require action by E'rl'[lC. 

(a) Th~ position of the air diffuser relative to certain 

work benches raises some concern. It BeeP.18 that 

gross interference in the air flow paths can occur 

resulting in poor clean air dietribution. '!'his should 

be checked as soon as possible as if needs correcti,,n 

either resiting of bench or diffuse~ may be necessary. 

(b) ETrDC should supply all information on equipnent 

purchased for gold dope diffusion process. 

(c) Also it is important that when new metal false ceilings 

are being designed into Yellow Room etc. then ET1'DC should 

become sufficiently involved to assure t.~at diffuser 

changes are acce1 &ble to p~oduce required clean room 

conditions. 

CXJHCLUSIONS 

Although progress to the building has been made it is now 

apparent that the current delays are aBBociated with the Hrvices. It is 

therefore essential that the section on services is appreciated and that 

all action possil>le taken by all the parties inwlved. 

It is obvious that although clean rOOID conditions are illportant, 

they will in general only reflect in the yield of devices. The absence 

of adequate services simply renders the plant inoperative s.ich that no 

devices can be produced. ,(JN~ 

.! 
r 

I 
I 
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DP/J>RK/79/003 - lnt•g:-ated Circuits 

Cbecting liat or r1m1iuiog tAC apd other recogpendatiima. 
to complete the project 

Date or issue: 

Item Description Reeponaibilit7 

1 Sleeve service entries into proceaa INST 
rooms with PVC 

2 Pruvide lapping machine for gold dopins ITTDC 

' Paint floor on the SF INS? 

4 

7 

8 

9 

Apply additional paint /walls and ceiling 
on the 2nd floor/ 

Complete effluent treatment system 

Install DI wate~ plant 

Replace HNo3 boil with phas~ oxidation 
r 

Bactlap after process atep 40 to reaove 
gold 

Provide detailed dociaentation tor each 
proceea flow atep 

INST 

INST 

ITTDC 

moo 

ITTJJC 

mre 
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It1a D11cription Be1pon1ibllity 
10 Provide l•?Ping aachine /aaae aa itea 2/ ITTDC 

11 

12 

Provide additional aanual bonder 

ln$tall aluminiua door frames and window 
in the chaqing room 

E'l'TDC 

IRST 

l' Faint walls and ceiling in the chmging ro"a INST 

14 Install ceilin& lights in the changing rooa INST 

l' Seal corridor doors IIST 

16 Install floor covering in the changin& room INST 

17 Paint walls on the corridor IIST 

18 Install floor covering on the corridor INST 

19 Clean window traaea on the corridor UST 

20 Install ceiling lights on the corridor INST 



Ite• 

21 

22 

2, 

24 

25 

26 

..• 
27 

28 

29 

,0 

- ' - :l 
" . .. ~ . ~,-, 

~ -~ ~t . ' , 

.~I, . ; 

Description Reaponaibilit1 

Fit alwaini\lll doore to clean rooms and 
.tit air ebowera 

FroYide one air shower to each rooa 

Adapt. end doors to fire doors 

Install metal ceiling · 

Carefully apply plastti sheeting 

Supply ceiling gland drawings 

Complete al\lllini\11 window frames 

Use standard and safe electrical hardware 

Affix switch boxes to the nll properly 

Clean inside ot switch boxes 

UST 

INST 

IIST 

DST 

INST 

INST 

INST 

INST 

INST 

IrfsT 
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lt1a .Deacriptipn R§;ppnaibilit~ 
)1 Use Wtop bat• installation or boxes INST 

)2 Clean and paint floor on 1 Sf INST 

'' Seal service entries INST 

)4 Install pipework support trays INST 

'' Supply extraction system drawings INST 

.J6 Install fire doors and fire alarm system INST 

'7 Install floor covering INST 

'8 Position and install laminar tlow- boxes INST/ETTDC 

'9 Install DI water and raw water pipework . lnSr 

40 SupplJ stabilized voltage IllST 
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Ilea Description Respon1ibilit1 

41 Supply effluent system drawing·, INST 

42 Provide auxiliary H2 supply ITTDC 

~' Obtain anti-vibration aounting equipment IRST 

44 Cheek air conditioning diffusers during E1TDC 
test phase 

45 Seal windows with silicone sealer INST 

46 Provide recirculation for che~ical benches lrIDC 

47 Test temperatures during teat phase ETTDC 

48. Frovide required air distribution /no dead ETTDC 
spots/ 

49 Provide auto&atic em,rgency lightina 17TDC 

50 Frovide documentation for iteas 1-7 on E7TDC 
np. 19 and 20 ot O'Carroll'a report 
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I tea Description Rtaponaibilit1 
51 frovide spares for airconditioning plant ETTDC 

/items 1-8 on p. 2o of O'Carroll'a report/ 

52 Redesign ditfuse~a as shown in TAC report ETTDC 
iC necessary 

5' Revise to? floor ceili1J8 air exits Il'5T 

54 Install ceiling insets to accomodate ETTDC 
evaporators 

55 f'rovide properly designed gas storage INST 
cabinets 

56 Clean laminar flow boxes and relocate their ITTDC 
electrics 

57 Refit air showers 

• 

58 Provide diffusion cylinder regulators ETl'DC 

59 
mDC 

60 Provide ' torch oxidation unite llTDC 
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Item Description Responsibilit7 

61 ProYide 4 diffusion furnace aonitoring lrIDC 
thermocouples 

62 Provide ventillation in first floor INST 
changing room 

63 Provide location for chemical storage IllST 

6( Provide and check-exhaust system design INST 

65 Provide refrigerator IIST 

66 Provide dust inhibiting funiture f"or clean INST 
rooms 

67 Complete mast making and crystal pulling INST 
rooms as planned 

68 Continue to locate sources for mast makin~ UnliJO 
and crystal pulling equipment 

69 Obtain masts and dice ITTDCIUNIDO 

70 Provide plan performance test specifications ITTDC 
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Ite• Description 
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Reaponeibilit7 
----~~----~---·---------------------------------------71 Train inatitv~e pereorutel as e~uipment ETTDC 

is install~d -

72 Provide training abroad for DPRJC engineers URIDO 

7' Update the project flow chart /from now ETTDC 
to completion/ 

. 
74 Provide vibration measurement equipment INST 

75 Expedite remaining project equipment deli- ETTDC 
very and report status every 2 weeks 

76 Frovide spin-on dopant for process flow ETIDC 
item 11 

77 Provide advice to EtTDC on epitax_y process R.RU'ITAL 
/flow chart item 14/ 

'18 Use 855295 when testing air conditioning .llTDC 

79 Identity 2 IC types to be used in plant ITT.DC 
performance teat 

80 Order 50,0CO DllO type devices from 
Elektrotechnit, ODR 

URI DO 
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Itea Description Reeponeibilit1 

81 Expand proposal tor skill development E'l'TDC 
tr•ining 

82 Advice R.Nuttal by telephone of gold lapping El'TDC 
specificiations 

64 

85 

86 

87 

Provide advice to ETTDC on gold lapping 

Isolate the moulding press 

Reorder vacuum puwps to 60 Hz epeca 

Provide information on f!'nlar1.ir~g H
2 

plant 

Resolve problem of inserting spare quartz 
tube intg ceramic sleeve in diffusion 
furnace 

INST 

URIJJO 

R.WTTAL 

ET.r..DC 

88 Supply written description /with parameters/ Ai~DC 
of test masts 

89 Certiff DPRIC personnel in English Language IJNLP 
Proficiency 
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Item Peecriptipn R11pon1ibilit7 
91 Provide tast epece for coapleted waters ETIDC 

92 Provide teat epece for assembled devices 11Tl>C 

9' Provi~e martin& ink for completed wafers EITDC 

9• rdblish final list of supplies, tools, J.OIIllESI 
opares to be supplied by ETl!>C, INSTITUTE, 
~100 

95 Provide ~xp~rt in power substation UHIDO 

96 Provide expert in ai~ conditioning UNIDO 

91 Provid~ expert in ~xhauat system design and URIDO 
teet 

98 Arrange for monitoring visits in Dec•mber ' UNDP 
1984 and January 198; by individual TAC 
memt~rs 
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