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1. INTRODUCTION

Under the terms of the UNDP contract this eauthor is concerned
with the establishment of an Printed Circuit Board (PCB) Manu-
facturing Laboratory in the Electronics Service and Trasining
Centre (ESTC) at Ramnagar.

At the time of arrival the state of PCB Manufacturing Lab was

not satisfactory. On the one hand, the building has been finished,
except for the connection of electric power. On the other hand,
there wasn’'t any layout of the PCB Manufacturing Lab, and the
basic demands on a PCR Manufacturing process had not been taken
into consideration. In addition to that, the list of required
equipmert was not completed. These facts called for the following
activities to be undertaken:

1. To clear the role of PCB Manufacturing in ESTC.

2. To make 8 1ist of all the equipment needed for PCR Manufectu-
ring Lab in collaboration with the ESTC staff.

3. To make a draft .of PCB Manufacturing Lab layout end to define
the hasic demands on the installation of equipment.

This report lists the results of these activities, agreed upon
with the ESTC staff. It is intended to speed up the progress of
work with respect to the forthcoming installation of s PCB Manu-
facturing Lab at CSTC Ramnager.

2. The role of PCB Manufacturing Laboratory at ESTC

The PCBR Manufacturino Laboratory has 8 very important role tb
‘ play st ESTC Ramnagar. The significance of this Laboratory will
become clesr from the following points:




(1) PCRs are the basic components for the assembly of
electronics items.

(2) PCB Manufacturing is a sophisticated technological process
including more than 70 mechanical, chemical and physical
steps.

(3) Rules are necessary for all the steps, and thouse rules must
be strictly followed. The contents of these rules depends
on the specific equipment and chemicals used in the manu-
facture of PCBs. Consequently, the quality of PCB manufacture
will be affected.

(4) The PCB manufacture process must be run through completely.
Inputs are
- the base materials,
- the pattern artwork and master drawings (copies) produced
by the PCB design laboratory.
Otuputs are '
= the fully structured PCBs after visual inspection.

(5) The elctropiating process should be run, if possible, con-
tinuously, in the first period, e. g. one week per month,
It is necessary to check the baths regularly, and to
retain the quality (if it has become bad) by re-adding chemi-
cals or, if required, by renewsl.

By creating the facilities as listed in the report, and taking
into sccount the ahove listed requirements, it would be advisable
for the ESTC Ramnagar to manufacture two besic types of PCBs
(single &1d double-sided). These PCBs should be a practicelly
usable basic component for work in other labs (assembly, testing
and quality control) so thet electronic items can te produced

as 8 final ESTC product.

In addition to these two basic types further PCBs may of course be
manufactured in lab-conditions on reguests from neighbouring firms.
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As far as the usefulness of the PCB Manufacturing Laboratory for surrounding
industries is concerned, it should be taken into account that at che present stage
the electronic units near Ramnagar (e. g. Telectronics Bhimtal)

are cettinn the PCB's from other firms (Ghaziabad or NDelhi) in

India. They do not have any plans to establish facilities of

their own. These units will be in need of PCB's to develop

new electronics items as well as to manufacture these new items at short notice.

The PCE manufacture lab in ESTC will be the most modern facility
for the production of PCR's with a high level of quality and

(quantity) in the next five to ten years. It is also propsed
to extend the facilities for the production of Multilayer PC8s in
a further period. '

Hence it follows from what has been explained above that

the education of the staff of ESTC PCB manufacture laboratory
must be hich. They must control the PCB manufacture orocess and
all the equipment. They also must be able to give advices to
PCB desianer and manufacturer in the other electronic Units.

The need for skilled workers who have to be trained in the ESTC
in the field of PCB production will be smaller compared with the
PCB assembly personnel.

The visits of electronics units in the region and the talks with
Mr. C.P. Joshi, Mr. K.P. Singh and Mr. D.K. Rastogi, who are

engaged in electronics production, confirm che
important role of the PCB manufacture lab and the necessity of
PCR manufacturing facilities in the ESTC.

3. Clarificaction on PCB manufacturing equipment

Toaether with the Indian counternarts a new list of equinment
named No. 1/88 has been prepared, on the bace of the requirements
of the PCB mahufacturlng process and the objectives cf ESTC

(See Annex 'C'). The following observations, however, have been made:




(1) The manufacturing of multilayer PCB will be realized in @
subsequent period of ESTC estsblishment. The most important
equipment necessary for multilayer PCBs is listed in
Annex °‘F°.

(2) Screen printing facilities should not be set up in the first
period of PCB menufacturing lab but the needed equipment
related to indigenous list No. 35 should be purchased as soon
as possible.

(3) The size of PCB will be 1limited to & maximum of 400 x 400 nnz.

The size of tanks of electroplating units etc. must he max.
500 nm.

(4) The capacity of the PCBR manufacturing line must be about
< 8q. m. per day.

5) The eletroplating equipment should he purchased from the same
supplier who can deliver the chemicals needed. The chemicals
used shall allow for the reduction of pollution to a minimun and should
be replaced by similar chemicals from Indian manufactuers at a later

period.

(6 ) The photolitographic process will be based on dry photoresist
alkali-soluble. There are no assigned liquid resist and dip
coating in the process.

After having reviewed previous documents available the counterpart
holds the following position related to the equipments for PCP
manufacturing ir ESTC.

(Remark: Numbering of equipmer: refers to the updated list No. 1/88.

see Annex 'C' and 'D'.)

(7 ) Equioment Nos. 1, 4, 7, 17, 15 sre clsrified. The purchase
can be ordered loczellv.

(8 ) Equipment °Shearing machine for laminates’ motordriven
(Ingigenous 1ist No. 34) Is deleted for this time. It is re-
commended to purchsse this equipment later in connection with
multilayer facilities.
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(10)

(11)

(12)

(13)

a4)

(15)

(16)

The so called “Fcuipment to menufacture D/S PTH hoards”
accordina to UNPP Requisition 86/2, No. 20 consist of some
diverse items different by each of the supnliers. Input is
the PCE after raw cuttina and drilling all the holes (refe-
rence holes and insertion holes). Outnut is the full struc-
tured PCR with tinned conductive paths and plated throuqgh
holes. In the list Mo. 1/38 these are the items Nos. 5, 6, 7,
R, 0,11, 12.

Ecuipment Mo. R resist leminator is generally clarified, but

a final decision is still needed in connection with No. 9 (Bench vacuum
frame exposure) )
There are no suppliers with sufficient mechanical specifi-

cations and prices in relation to equipment Nos. 2, 3, 9,
13, 14, 15, 17, 18, 19, 20, 21, 22, 23, 25.

Further clarification is necessary both by ESTC and UNIDO
(see remarks on Annex 'C’, ‘D’ and ‘K').

There ¢~e quotations avallable related to equipment No. §,
6, 10, 11, 24 but not sufficiently for final clearance (see
on Annex 'C’, ‘D’ and 'K').

Contrary to an earlier decision it has been decided now that

equipment No. 24, neutralizing tank, is necessary to guarantee the

pollution control.

Annex ‘E° qives a comparative statement of financial input
of UNPP and Indian sides.

There are no lists or documents on tools, vessels, auxiliary
materials, process chemicals needed for PCB manufacturing.

In addition to the eauipment No. 1 to 25 some furriture
is necessary for function of the PCR manufacturina lab,
such as

Adjustable stool 10 ocs.
Working tahle with drawer, lcckable 10 pcs.
working table with water consumption 2pcs.
& discharae

Shelves (standard sizes) 3 pcs.
Shelves 2000 x 1200 x 1500 1 pcs.

Cuodoerd, lockable 3 pes.




"(17) Annex ‘F' gives the list of some equipment necessory for
creating the menufacture of Multilayer PCB and PCB desian.
The detalled specification is not given now. The deteails
regarding to PCB design will bhe worked out by UNDP expert
in this area. Since multilayer facilities are to be purchased
later the details will be worked out In due course -

4, The draft of PCB Manufacturina Lesboratory layout

Rased on the equipment In list No. 1/Rf a draft layout of PCRB
Manufacturina 1ab has been prepsred (see Annex °'G°). The equipment
for PCB desian, except the reproduction camera (No. 21 in UNIDO
Peauisition £6/2) and the screen printing facilities could not

be Included in the room planned for the PCE Manufacturing lab.

The distrihution of all the equipment has to take place with a
minimum of construction work in the huilding. The fundamental
clsims for rebuilding and install ing the equipment are written

down in Annex 'H'.

5. RECOMMENDATIONS
Based on the work done and discussions held the author recommends:
1. To recruit the working staff for the PCB manufacturing lab
as soon as possible, consistina of
1 Chemicist (NDegreed)
2 Electronic Engineer (degreed, for NC drilling)
1 Technoloaist (diploma holder)
1 Hjgh skilled worker (mechanical knowledge)
1 High skilled worker (chemical knowledge)

2. To define from the counterpart’'s side two final electronic products
to be manufactured by ESTC, consisting ot a single and a double-sided
PCB respectively and to prepare for these items a complex run
through all lahs of ESTC and to plen sll the msterials which
are needed per month and per yesr.
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10.

11.
12,

To prepare by ESTC and UNIDO expert a basic technological run-
of f, which contains all the working operations and working
tcols, the most important technical specifications and the
user manuals.

Expert instructions for operation and maintenance to be prepared by
£STC and UNIDO =2xpert after having purchased the equipment and chemicals.

To define by counterpart and UMNIDO expert the chemicals needed
for PC8 manufacturina.

To clear finally by Indian counterparts the technical specifi-
cations (on the hase of the recosmmendations in Annex °'D’') and

Indian suppliers of the equipment Nos. 2, 13, 14, 16, 17, 18,

20, 21, 22, 25.

To order further technical specifications and quotations
for the equipment Nos. 3, 5, 6, 14, 16, 19, 23; 24 (Annex C).

To include equipment No. @ into the UNDP requisition, if no
suitable suppliers can be found in India. The offer of Bulgaria
is acceptable for the ESTC but final decision has to be taken

tn connection with equipment No.8.

To purchase the equipment Nos. S5, 6, 10, 11 together with the
required chemicals, if possible, from the same supplier by UNIDO funds and
to include the training of a person at the suooljers oremises and additional
training and commissioning after installation into the scope of performances

to be provided by the supplier.

To arrahgq, if appropriate, by UNIDO a technical negotiation with
suppliers of equipment Nos. 5, 6, 10, 11 and chemicals before
taking final decisiéns. Proposed participants in this meeging

should be the Substantive Officer, the Expert in PCB manufac-
turina and the Nirector (Training) of ESTC (two days' stay in
Vienna as soon as possible),

To include by UNIDO eauipment No. 19 into the UNDP requisition.

To prepare by Indian counterpart a complete nroaramme for all
the required rebuildinas and Installations and to order
suitable firms In India for executing.




12. To plan by UNIDQ and counterparts the second mission of UNDP

14,

expert in PCR manufacturing at that thime when the installa-

tion of PCR manufacturing equipment will be finished, but
not later than January 1989,

To accelerate by the counterpart the preparation of the PCB
Assembly lab (completed list of equipment included a wave

soldering machine and a repair soldering station, Layout,
furniture).
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“inutes of meeting held in the room of Small Industries Develon-

ment Craanization with UNDP exgert Mr. Hoeqger SPCB uanufacture!

Ur, Hartmut Hoeger arrived in Delhi on January 19, 1988, After his

AMMNEX "AY

visit to UMDP he came in the office of Industrial Adviser Shri
A. X. Rasak at 3,00 PV, Followinag persons were present in this
meetina:

1. Shri A. K. Basak, Industrial Adviser (Electronics) SSI, Celhi
2. Shri P, P, Malhotra, Director (Electronics) SSI, Delhi
3. YIr. Hartmut Hoeger, UNDP expert

4. Skri N, N. Bharqgava, NDirector (Trainina) ESTC, Ramnagar

Shri Basak expla{ped the objectives of establishing the centre
at Ramnagar to the UNDP expert and also discussed the purpose
of his assignment. Followina decisions were. taken:

1. Yr. 'loeger will make the list of all the PCB manufacturing
equipmen’. (UNDP as well as Indian) with detailed specifications
along with ESTC Ramnagar staff.

2. He will advice on that particular PCB technoloqy whick does not
adversery affect the purity of envoirnment (Wild life, agri-
culture and air). The chemicals used in the plant should be so
disposed that no pollution is created. The plant should be
quite modern and should take care of future development in this
technology.

3. It was decided that in first instant we shall limit our regui-
rement of equipment for the manufacture of single & double sided
PCA & requirements for Multilayer PCB will be taken at a later
staae.

4, It was slso decided that the Training in PCR manufacture will
be of two types. One kind of training could be for those per-
! sons who have to learn only to °‘process of PCR manufacture”’.




This could he for two months. The other type of training could
be the one in which slong with menufacture process details
regardina PCB machines and their maintenance could also be
included. Such a training has to be 2 lcng training.

n
.

Shrji Basak pointed out that the UNDP experts are effectively
only for 10 days for the project. The period is too short
for any substantial output. Time is sgent in briefings at
Vienna, UNPP, Ministry of Industry (SSI) and journey. Since
the briefings are very necessary the period for UNDP experts
shortld be extended. The same thinag happened with Chief Tech-
ni-.al Adviser Mr. E1 Hadidy. He came to India on 28-9-1087
and went back on 24-10-1987. He spent only 14 days st ESTC
Ramnagqar.

6. Mr. Hoeqer expressed his desire to visit the electronijc
industries around Ramnagar and it was aareed that ESTC staff
will take care of this aspect of UNDP expert.

Mr. Hoeager then went to UNDP office and it was decided that he
will leave for Ramnagar in afternoon of 20-1-1988 along with
Shri N. N. Bhargavs, Director (Training) ESTC Ramnagqar.
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ANNEX 'B°

York Proaramme of the expert.on PCE manufacturina
Ouration = 0.5 m/months

Period of stay at ESTC & Deihi = 15 days (19-1-88 to 2-2-88)

A e
S. Activity Planed Realized
No. - No of working days Date
[~ AR MPMMBARGMRMRERIA AR RS AN R SR DR efw
1. Discussions at Delhi 01 19-1-88&
(UNDP & NC SSI)
2. Discussions at Ramnaqgar N2 21-1-88
(Showed ESTC
laboratories)
3. Chalk out Programme for 01 30-1-88
fallowship
4. Draft of PCB manufacturing 02 28-1-88
process :
5. Finalisation of the type of 02 24-1-88
equipments for PCB manufacturing 25-1-88
6. Draft layout of PC8 manufactu- 26-1-88 (nartly)
ring lab
7. Course design & syllabus for 02 29-1-88
PCB training
8. Visit to nearby industries 02 22-1-88
23-1-88
26-1-88 (partly)
27-1-88
Q. Discussion In Delhi 01 1-2-88
2-2-88 (peartly)
10, Journey from Nelhi to Ramnagar n2 20-1-88
and return 31-1-88
SRR SSRGS ARSI
Total 15 18

*SEAIRAERERIRERS (DS ILELAT SAIRS AR SO AR IRND AP




ANNEX ‘C°

S.

1.

10,
11.

No.

L ad 1

Name of the |tem

Gulllotine shearinan machine

Hand drillling machlne -

medlum speed

NC drillloq machlne -
two heads

Linlnga up table R Rectouching
desk

Machine for mechanical
disoxidation

Lahoratory electroplating
equlpment

®hirler/drylna oven
Reslist lamlnator

Rench vacuum frame exposure

Neveloper

Resist atripper

Indian
List

\
’-rmwﬂ e glbe Y o4 YR AP g W B4 B, uile OB WY i) S TR ¢ W SRS GiY WY VRS g VPV W 4 ¢

AR

4%

29
an

42

a, 3

tINDP
Liat

6

22

20

20

20

20
20

Raslc List No. 1/88 of Fqulpmqgt for PCR Manuracrurlng Lahoratory

Expect,

Cost

ﬂl«ﬂﬂﬂ'!‘ﬂ

Rs,

Rsa.

&

Pa,

Ps.
¢

¢

[

Y B¢ SRy Wy Wi o WY

R, 00N, -

12,000, -
850,000, -

20,000, -

18,000, -

48,000, =

s.nno'-
7.000,-

4."00'-
6.000,-

Remark

S A WS WP G V00 oy W @i W BV By i

"o vhg Wl WAL IS 0 GhP V. g B2 G WS G GBS TR’ S04 Al Y WS W *‘l'l~“l‘l‘l~~~"m~-~~~~’ L X X & N K N & X X N X 'K R IR X JIE X K _ N J I8 'K X '

In Indlan L.lst It Is
wrlitten as "Hand
operated laminate.shear’

10,000 = 12,000 rpm

Should have routlir.y
facillty

3 pleces requlred
( one after d:lllina,
two after etchling)

Part of PTH=PCR=]Ine
lisnhle for copper and
tin surfaces

Chemical cleaning must
hbe Included in this ltem

Nry fllm laminator;
In place of dipcoater

sinqle slded exposure
sufficlent

Spray system,

As far as possible
No. 10 and No. 11
should purchased from
the same manufacturer

- €I




12,
13.
14,
15,
16,
17.

18,

20,

ANNEX ‘C', paqe ?

Ftchinag machline

| ahoratory equipment for

aold plating
Routlna Machline for PCR

vater deloniser

Redestlillation equlpment

Chemical analyslina for

quallty control of chemicals

Mlscellaneous equlpment

(1) laminar flow for dark

& vellow room

(11) VYellow room facllities

(111) Alrconditionina cahlines

(lv) Flow-meter, pll-meter,
Mlcroscopes R lenses

Fquipment for visuanl
Inapection

Pefrlaerator ?2R6/200 ]jitrea

Vacuum cleaner

a a
2R
36
48
40
“3
x
(pro-
posed)
41
x

Ps,

Rs.

Ps,

e

Ps.,

l?.nnn,-

8.000,-

20.000,

&,00n0, -

20,000, =

~‘~~~~~|.~‘--~~~~‘~~~*“~“-‘-~-~~--ﬂ““‘*‘.‘~-~“-~~‘ﬂ‘1"ﬂ‘-.--.ﬂﬂ-‘.’*ﬁ-“-‘

possible, that Included
In equlipment No. 6

To find detalls In case
equipm., No. 3 does not
alve thles faclllity

Mecessary for redestil]-
latlon of chemicals

Netalls to he found
from Nelhl/Romhay/Pune,

It Is proposcd to add
this Jtem In the 1list
of UNDP equipment

In Indlan llst only une
plece ls recommended.,
To keep chemical at

low temperature,

New ]tem proposed ton
he Included In the list,

= 91



ANNEX ‘C*', paqe 3

22. PCR [nspection {ia magnifier

23, Equlpment for menaurement

of thickness of copper
R tin layer

24, Neutrallzing tank and

25, Screen printina eaulpment
Including frames acreens

GO SR Wit A VO YRE W GRE GG TOE WG TR S04 G AP TR~ uDe TG BN W WA W P A W e Y .

R.o ﬂ.ﬂﬂﬂ,-

t ﬂ.nno'-

'0 25.0"0'-

Fa. 20,000,-

Speclfications & sup-
pliers have to he
found.

This equipment Is pro-
posed In place of
Retn scope.

Netalls of apeclfi-
cations are In the 1lst
Annex ‘D’

No suppller known,
to clear hy ESTC

L RUN A IR VR JX J Tl Bt YW @G 108 W WA I W O O D B TN S 20 WY EBS YBP sl PRC WY e WD by & ¢ e []
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ANNEX 'D°

Technlcal Petalls and Neman
NS AW

1 s
T LHITINE" 9" § W E PP R It e

§) *)

on, the, Faulpment.

Lhe PCR Manufacturing Lahorator

v et GROP WP PAIP PGS 00 0V PR QNP 90 oF §° 0%

No. Size/mm Nemands Nesirahle technical data/
Name of the ltem
L ] A VAP N0 RS ﬂ'."l~~‘.~‘O‘Gﬂlﬁdﬂw-"'!uﬂw~“~ ~‘llﬂﬂﬂm.l~.?£?£iiu£.,2WLLfe£::‘ oI YRS s SR¢ SN VP G WY RE VRS WY @
P B PEI WG SIS BIGII B VI T PRI ot P g B B \“.’Nl"""‘“"lﬂ"ﬂl"W’l""ﬂl.'ﬂ"ﬂm"0!00""1"--': PRI QT S Wi/ Ay O/ By W 17| Y iy ¢ B
1. Gulllotine shearinqg H 1140 - Slze of hlades: 81°
machinc L 1200 (I): IMT Jeeth Machine Toonls Corpora-
n 760 - tion/Nelhl
2. Hand drilling machine H 7R0 Elec 1ph, Spindle speed 10,000 = 12,000 rpm
- medlum speed . 1000 100 VA Workinn arca of tahle 1000 x 700 mm
N 8O0 Alr pressed, Nrlll alzes 0,3 = 6,0 mm [f possihle

clean, dry with optlcnl Inspection
(I;: unknown, to clear by ESTC
(n): posalhle, Type unknown
(U): Type FTX Optlcal Prilling machine

3. NC drlilllnq machine - 1" 1RO0 Elecc 3ph, Splndle speed 20,000 = 60,000 rpm
two heads L 2800 3 kW Usahle PCR-slze 400 x 400 mm
n 1500 Alr presand, Feliahillity ¢« 0,01 mm
clean, dry Two spindles, Routing facllity
Alr condlition, (U): Type CONC=100 R Nrillina & Routling
machine
possihle auppller:
(L); Schmoll Maschinen GmbH N=R242 Kronherq;
I.T.C. Intercircult GmhH N=-8D0N Miinchen,
s eren e : Roll Gmhil N=2000 Hamburaq 13,

in accord with List 1/PR - ANNEX ‘C° Heeh GmbH N=BNR7 Nletzenbach

* %
) (I) Iydlan supplier
(") Rulqarlan Academy of Sclenes
(0) OMI/Austria
(U) UNIT EXPORT / U.K.
(L) Lalf Galvanotechnlk / Weat Germany
(N) Nissel Trading Co / Jdapan

-9t-




ANNEX ‘D° - paqe 2

n'!--.--w-n.uu'aq-u VO OS VO LT G 00 AR PR o SO P e 0 Pt TS o ¢ Gl B O VLI R T YR R VISP PR [ TXY TV VIUVIE PRRv vy o pe pub e P prop
4. LUinina up tahle R H 7900 Flec 1ph, (I): Monotype Tndia 1Imited/
Retouching desk -L 1630 100 v Calcutta Type 441
N 1200
5. Machlne for mechanical H 400 Flec &8 kW Workina width mox. 400 mm
disoxldation L 950 Water connect. Rotatinn ahraslive hrushes for de-
n as0 Water dliacharne burring and cleaninq
(H;: Mechanlcal disoxldatlion device
(U): Type 600/NSRC/0 Nouhle sided
hoard clcaner
Suppller finally to clear hy UNIDN/
Fxpert
6. Laboratory electro- H 1300 Elec 3ph, Consiat of arranqgment of the dips for
platina equipment L 6000 11 kW, - chemlcal cleaning
n 6580 nC 1580 A - electroless precopperplating

(1500?) Wwater connect,
Vater diacharqe
Alr compreased
Alr dlscharqe

- qalvanic copper precipltation

- nalvanlc tin precipltation

Max. finlshed PCN alze: 400 x 400 mm

Capaclty: about 3 aq.m per day

(R): Type LLM=2 Laboratory line for

PCRs

(U): Type Labline PTH Processing
tUnlt or Type Compact-300

(L): Type LGA 1, LGA 2, LBA 3
Lahorqalvanikanlaqe
or Type LGKA Lahoratory
electroplating equipment

(N): Type *SUNIAYATO®" 0/S PTH Roards
(Speciflaction unknown)

Suppller finally to clear by UNINO/Expert



ANNEX ‘D' - paqe 3

7. Whirler/drylnq oven

8. Reslst laminator

9. Rench vacuum frame
exposure

10. Developer

-~mpl.u-‘~w.lvlvtmn-ﬂ*mmﬂ~-"¢-~avm

L

" 558
L &85
(LT
0 G622
. 670
N  GAS6
400
L 1030
N R20
H 880

’00
n 520

.
104 v JB¢ W A2 pae Wl¢

Elec 1,5 kW

Flec 2,0 kv
Room wlith
vyellow liaht

Flec 0,6 kv

Elec 3ph,

4 kW

ttater connect.
Alr pressed

«'lwwﬂm"ﬂ"‘ﬂ'ﬂlﬂ"ﬂﬂwnlD'lWl!ll~‘l'~v"ﬂlﬂ‘ﬂ'-~w~~"~~

YorkIng area: 455 x 455 x 458
(I): Type HN=3
Allled Instruments/Nelh!

Workina width: max. 400 mm,
unlleterally

(R): Type LM=3%0 Dry fllm laminator

(0): Type L.%0-2 Laminator

(U): Type GX 18 Dry film leminator

Suppllier flnally to clear hy UNINN/

Expert

Workina width: 400 x 400 mm
Exposlng time: 10 8 ... 8 min
unllaterally, vacuum frame
(I): to clear hy ESTC If avallahle
In India, otherways put In
UNDP 1lst
(R;: Type PK=100 Exposure unlit
: Types PL 90 MK II, PL 01,
vacumat 3
(L;: Type LGS 9
: Included In No, 6, without
speclficotion
Final declslion hy UNINO hecessary

Working width: 400 x 400 mm
Tank volume: 2% 1

Spray system, for dry reslst
(B): Type PM=1 Davelaper
(L): Type LGS 6

Final declision by UNIDO,

- "
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11,

12,

13.

14,

Reslst stripper

Etchlina machlne

Lahoratory equipment
for aold platinqg

Routina machlne for
PCR

vater delonlser

" 1000
L 1610
N 780
" 920
L 860
N 6&00

On workling
table

" 1600
L 1530
N 1080

Elec 3ph
WYater conncct,
Water dlacharqe

Elec 2,5 kv
WVater connect.
Water dlscharqe

Elec 1 kW
nc

Flec
Alr preascd

Flec
Vater connect.

Worklng widtk: 400 x 400 mm

three chamhers, rotating hrushen

(U): Type Lablline finlshing or
part of Compact=-300

(L): Type LGS T

Final declslon by UNIDO

Workling wldth: min. 300 x 300 mm

Tonk volume: min, 18 1 .

Spray etchlnq, hullt-in rinsing

faclllity

(I): Supp. Monotype Indla limited,

+ Type 801

(L): LGS 15 Compact Spray Etching

Machine
(N): Included In "SUNHAYATO®

Yorking width: min, 300 mm
Nepth of qold tank: 25 mm

Tank volumen: 125 ml

(7): urknown, to clear hy FSTC
(U): Type Minl=qold plating

(I): unknown,

to clear In relatlonship with equip-
ment No. 3 hy UNINN/Expert and also
the poasibllity of local purchasing
by ESTC

Capoacity 18 lliter/h
(Ig: Chemsworth/Bombay, Type MI111=RN

61 ~
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16.

17.

18,

19,

Re-destillatlon equip-
ment

Chemical analysing
for quallty control
of chemlcals

Miscellaneous
accesaorles

Equlpment for visuanl
Inspection

"
L
n

1600
2400
800

1600
1000
600

Elec
Water connccect.
Water dlacharqe

FElcc

n-..-!Q1'!1'404--‘-“4ﬁ.-’qt!'\“l.'—"wl e wargnyg mpapcdqmn‘p".w.qmﬂ'onm-ﬁ'ﬂﬂv-ﬁl'"-ﬂl""l'l~"1’04 LI

No quotatlion and specificatlion
avallable,
Possihle suppller:
Intercircult Cmhll 8000 Minchen
Type Rrechhiihl Sinpale System-
Solvent Recovery
To clear both hy ESTC and UNDP
expert.,

Chemlcal Analyslis Kit
Coparator Kit
two pairs of scales (1 q ... 1000 q.
1 ka ... 10 kq)
(I;- Unknown, to clear hy ESTC
(U): Chemlical Analysis ond Copa-
rator Kit

(I): unknown, to clar by FSTC

Worklng area: 300 x 400 mm

maqnificatlon: min. 10 x, 20 x, 38 x

through and up llqht

(U): Type Vista Traversing Inspcc-

tion Unit

further suppller:
- Oswald Doll Gmbl, 2 Hamhurg 13,
Type Doll=Visex v-ann/v 400-n/6

- pluritec 1talla, Stroda dl Dreda
10010 Burdo d' lvrea, Type Scoplca
Machine for printed clrcult visual
control

Finanl declsion hy UNIPN/Expert

0z
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-o«ql“q.*‘?-odnwnmwmwn-un urﬂnn--l'llmu'.qt'nvcu-arnnﬂ~ﬂ.mﬂ’dNﬂl-lc-"ﬂ'uw00‘1vuﬂ“ﬂﬂ!ﬂh‘lﬂtﬂtwoﬂﬂmﬂﬂ-‘vﬂmﬂtﬂu
. 20. Refrigerator 1 1600 Flec 2 pleces, 290 litres
L 600 local purchasing, to clear by ESTC
n 600
21. Vacuum clecancr Elec Local purchasinqg, to clear by ESTC
22, PCR lnapectlion jla I 1600 Elec No quotatlon and speciflcatlion
o magnifler and tem- L 1200 Alr, compr, avallable,
plate 0D GO0 to clear by ESTC l
7 23. Equipment for measurc- . Instead of Rctascope (No, 27
ment of thickness of requis. £6/2)
copper & tin layer Mo quatatlon and specificatlon
avallable.
To clear by UNINN/Expert.

24. Neutrallzlnq tank and To asct wp Throughput efflclency: 2 m3/h3 :U
pump assemhly wlth outalde clrculatlion efflclency: 180 m“/h -
pit-meterling facllity the 1ah (L): Type LG-NEU-17 Contlnuous \

Neutrallzatlon Equipment
(N): Type PH 7
further supplier:
- Pollqrat GmbH, N=-ROOD M{inchen,
Chlemqaaustr, 109
Type Klelnanlaqe cur Ahwasserauf-
hereltunq/Neutralisatlonseinhelt
final declslon hy UNIDD

25. Screcen printing equlp- Usahle for sinale sided PCR only,

ment Including frames Suppller and epecificatlons unknown.

and screens To clear hy ESTC,
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Overview about the expected costs for UNDP and Indian Eguignent
GRS -

1. UNDP Equipment

s. No. related to Name of the Equipment Cost
No. 1ist 1/88 1list 86/2 (expect.)
o o e - . L e ”e
1. 3 22 NC drilling machine, two & 50.000,-
heads
2. 5 20 Machine for mechanical ¢ 15.000, -
disoxidation
3. 6 20 Laboratory electroplating & 48.000,-
equipment
4, 8 20 Resist laminator & 7.000,-
5. 10 20 Developer (Spray System) ¢ 4.000,-
6. 11 20 Riston stripper % 6.000,-
7. 19 proposed Equipment for visual ¢ 8.000,-
inspection
8. 23 23 Equipment for measurement & 5,000,-
of thickness of copper
and tin layer
9. 24 25 Neutralizatlon tank and & 25.000,-
pump assembly with pH-
metering facility
AN S GERETAE Y el ahy

TOTAL

L L Y

$ 168.000, -




2. Indisn Equipment

Nene'of the Equipment Cost

S. No. related Pemark
No. to list 1/88 (expect.)
- L AR SAaREb P SRR SR ARt ePalule
1 1 Guillotine Shearing Rs. 8.000,-
Machine
2 2 0~illing machine-medium PRs. 12.000,-
speed
3 4 Linina up table R Rs. 20.000,- 3 pieces
Retouching desk required
4 7 *hirler/dryina oven Ps. 20.000,-
S 9 Bench vacuum frame ? Prize to
exposure be found
(S 12 Etching Machine Rs. 12.000,-
7 13 Lahoratory equipment Rs. 5.000,-
for gold plating
8 14 Routing machine for PCB ?
o 15 Yater deioniser ?
10 18 Miscellaneous equipment 's. 20.000,-
11 20 Refregrator 286/290 Ps. 20.000,- Two pieces
litre required
12 21 Vacuum clesner Rs. ?
13 22 PCR inspection jia- Pa. F.000,-
maonifier and template ‘
14 25 Screen Printino facili- PRs. 20.000,-

ties

TOTAL

WGAALGNS” PAKISRS” 59708 $5.07 0000 O -

95.143.000,-

[ Y
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Proposed List of PCR Nesian Lab_ and Subseauent rultilayer Facilities

<. Name of the item Indian UNDP Cost Remark
No. List Requi.
86/2

PRIV I ARG AR R ST ot g> s

PCR Design Lab

1. Drafting table and 44 24 to be
accessories, purchased
1000 x 1500 mm locally
pieces

2. Reprocamera 21 £ 4.000,- UNDP full
desired spec.: detailed
automatic timer, quotation
vacuum film holder, necessary
Overall screen sicze:
about 5CC x 600 mm
Enlarament and reduction
(ratio 2:1:2)

3. Photochemical facilities to be
(Nevelopina e. a.) purchased

' locally

Remark: UNDP Requisition S6/2 jtem MNo. 25

“Frame holding lifting

vacuum assembly” must be included in item No. 21,

"Reprocamera’ and then No. 26 could be deletead.

Nultilaver Facilitles

1.

2.

3.

S.
6.

Equipment for Black- X X
oxidising

Equipment laminating X
press

Equipment for Nesmearinag X
Bare Board Tester X
Fusing system X X
Shearing machine for X

laminates, motordriven
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Proposed Layout of PC3 Manufacturiny Lab

H \\
|r~i L.v? @
|| L | R E
E 3 ] \ ®] 2 Mechanicz,
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;.’ 23 ® Mechanical
Moist — - —— Section |
Secti Air cond.
echion ® 22 i 3
10
®] . 7 ST
SH 8 Yeilow Room
1 @ . D @ ﬁ‘—Air cond.
. Ca 9
12 '
WIS ]D
B
13 G
" {; 15
16 D [Foto] !
!
Dark Room/Air cond.
Legend
Numbers relating t3 list of equipments No 1/88
@ Stool
WT Working tatle
B 8s5x
<3 Camera AREA : 16,4 10,3 sqm
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Fundamental Claims for PCR Manufacturing Lahoratory Installations
waar ey AL SRS 0= LR ABORORIS JR.G” 0%

Mechanical SECTION 11
SORAME.SMSFRME L IS MARARAL AP SREF SR

Air conditionina
Electric power supply
Compressed air

SECTION

e2int SECTION
Acid-proof flooring
Tater-proof walla
Water connection

220/380 V. 3ph, .. KE

1/2%, 2/4°

Yaste Water pipe in the floor to the neutralizing tank

Compressed air
Waste air
Electric power supnly

ellow room

Ll af g4 gt o F ~d o ST 1
Electric power supply
Air conditionina

Nark room
[ o 2 T4 7 7 73

Electric power supply
vater connection
Yaste nater

Air conditioning

220/380 V. 3ph, 20 (?) kv
220 v iph, 25 (?) kw
220 Vv, 1ph, 2 kW
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217

Course Design for PCB training use and operation of followino

machines
No. Name of Machine Knowledge/Skill No. of
days
1. Shesring machine Principle of workinag and 1
practice on machine
2. Handdrillino machine Principle of working, 2
practice on operation
3. NC drilling machine - do - 10
4. Retouching desk Practics in locating 2
faults in PCB
§. Machine of mechani- ?rinciple of workina, 2
. cal disoxidation practice on operatijion,
rating the ocuality
€. Lahoratory electro- Principle of working, 10
platinag equipment importence of each step
: in explanation,
pracitice on operation
7. ¥hirler/drying oven Principle of workina, 1
practice on operation
!, Pesist laminator Principle of workinn, 2
practice on operation
9. BRench vacuum frame Principle of working 1
exposure practice on operation
10, Developer - do - 1
11. Pesist stripper Princliple of working 1
practice on operation
12, Etching machine - do - 2
13, Laboratory eouipment Operstion by Chemlst -
for nold plstino
14, Routina machine In connection with No, 3 -

for PCAR
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No. Nawme of Machine Knowledne/Skill No. of
days
15. Yater deioniser Principle of working, 1
practice on operation
16. Redestillation - do - 1
equipment
17. Chemicel 1ab for Explanation of methods 1
cuality control of for auality control
chemical
18, Mjscellaneous Principle of working, 2
accessories pracitce on operation
19. Eaquipment for visual Principle of workina, 2
inspection practice on operation and
feult location
21, Vacuum cleaner Practice on operation 1
22. PCR jnspection jig Principle of working, 4
maanifier practice on operation
: and fault location
23. Equipment for Principle of working, 1
measurement for practice of operation
thickness of copper /
tin layer
24, Neutralizinn tank Principle of working 1
practice on control of
the ouality of work
TOTAL Mo of days = 49
Remarks:
1. This Trainina course is planned for preperino skilled worker

2.

2.

in the process of PCP manufacturinag.

The entry oualification for such a person could he hinh school/
intermediate.

A more detailed and intensive course including maintensnce

of the machine and equipment could be designed for diploms
holders.

-
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Extended_List_of_Flectronics_U'nits_in_Adjoining_Ares

&, Name of the unit Product Remarks
. U
1. Teletronics Limited TV Plans for expansion,
Phimtal modern assemhbly technij-
aues being cresated,
visited on 23-1-8#

2. Kumtel, Phimtel TV New factory beina set up,
production started,
visited on 23-1-gP

2. FACTIT ASTA Ltd, Electronic Buildino made,

Phimtal typewriter factory not functioning

4, DNebikay Electronics, Process Not functioning

Control
Eauipment

&. HMT Panibaoh Parts of HMT Factory functioning

watches, Good tool room visited

. Patches on 22-1-88

6. UP Pigitals, Phowali PMT watches; Factory functioning

Yatch cases visited on 23-1-8°F
(U.P.S.Icnoc.)

7. Himtron, Haldwani CTV receiver Factory not functionine.
Made an effort to visit
on 22-1=-8R; Tnformed
that factory is not
workina.

&, Caonelec Indis Ltd, Computer Ruilding goina to be

Almorea peripheries ready in one or two month.
Three employers: An
Engineer, Stores clesarks
8 Pon visit on 27-1-88,
Factory at NOTDA working.
’ o, Himslayan Video TV Under construction
Celour(P) Ltd.,
. Almora
1r, DPysnore, Nsshipur Colour TV Visit not made;
11. PRelwsal Flectronics, Facsimile Visit not made;
Kashipur eauipment




ANXEX "J' - pege 2

- 30 -

s. Name of the unit Product Remarks
!\'O... e e e e e ma me e e s m o mm v - a - - = s me e m—a— ma—eamme m - @ s o= me meaow s e ememem— e =
12. Jolly Radio & Sound Padio & Tran- Nid not visit; Told
Service, Rampur sistor etc. that it is functionine
Carradio,
Radiogrem,
TV sets
13. Modi Xerox, Pampur Plain paper Did not visit, Factory
copiers functioning
14. Acrawal Industries, Autormatic enmer- Did not visit; Told
Rampur aency, Tube factory functioning
lights, Conduc-
tino alssses
15. PHEL, Rudrapur Control Pid not visit
equipment
1. BEL, Kotdwer Electronic Pid not visit
equipment
17. KUMTPON, Raoeshwer Radio receivers Rid not visit
1#, Omni Tndia Ltd, Folo Diskette NDid not.visit
Nehradun
10, Sears TV, Dehradun TV Pid not visit
20. Cai Components Ltd, Electronic Not functioning; land
Almora equipment acauisition
21, IJTnstrumentation Ltd Process control Nid not visit
Muni-ki-Rati Equipment
22. Advise Video Don’t know where do
23. UPTRON eauipment, they exist.
24, Corless Tele-
phores, Facsi-
mile equipment
25. Prakash Tubhes Ltd, Tube lights & vr, F. Hadidy &

Kashipur

GLS bulbs

Note:
Proheble areas

of cOlloboﬁation

Mr., S8, V. Singh visited
the factory.

People met:

¥r. R, K. Gupts
Glass plantwmanager
Mr, A, K., Bas Gupts
Instrumentation
Enaineer
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S. Name of the unit Product Remarks
NOD . o e oo e o e mee e e e e e e . -
Testing, trouble
shootin &
Making of PCP
required as
sparest for the
plant
26. Prakash Pipes ¢ 14° P/ TC Pic- Mr. El. Hadidy &
Industries Ltd, ture tubes Mr, S. V. Singh visited
Kashipur the factury.
Note: People me’:
TolTahoration Mr, R, D, Agarwal,
Testina & Supply General kanager
of trained man- Mr. C. D. Ahwja Dy ¥anay
power to the (Q.A.)
plant.
27. Electronics 14" & 20° P/ TV Mr., El. Padidy &
Consortiur P, Ltd., Note: e, S, V, Sinah visited
Kashipur Collahoration the plant

Testing, supply
of trained
nanpower to the
plant

People met:
Mr. P, K. Saxena
Production Manager
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Evaluation of Offers under Consideration

1. Pulgarian Academy of Sciences:

W
.

Offer in line with ESTC project’s request.

However additional information is necessary.

a) Technical specification on °drilline machine®

b) Technical/chemical specificstion on °‘Leboratory line
for P.C.R, LLM-2°

tank layout ?

chenical clesninqg included?
tank material?

resist stripper included or sinale eaquipment possible?
c) Technical specification on °etching rodule’

Nissei Tradina Co., Ltd.
Offer invalidate (ended April 1°R7), no technical specificetion
ayailable.

Unit Export (Grest Britain) Ltd

Pro forrme invoice only, but offer assured if rore required
details available.

Ttems which are cuoted (seller’s reference °‘Project 456° hich
productivity) are not in line with FSTC project’s request,

Put ocuotation and specification should he requested by UNIDO
on following items

Prod, PRef, NRescription

27-1P046 FTX Optical c¢rillino mache

17-1R095 CNC=-1n0 R Drilline and Poul ina machine
? NDonhle sided hoard clesner

20-25n87 Labline PTH processing Unit

20=25058 Compact-300

77-22801 GX 1R Pry filem laminator
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Prod. Pef. Pescription
26-12N62 PL op MK IT Fxposure unit
’ 26-12r64 PL O °
22.12ne? Vacumat. *
* 2n-25n42 Lahline finishing unit
27-25032 Yini-cold platine
45-2Pn/5 Chemical Anslysis Kit
45.3rN/F Comnarator Kit
42-.2pn/1 Vista Traversine Tnsnection Unit

4, 0T International (Austrie) Ges. m.bh H,
Time of valicity of the offer No. A 8FNK: until 19 april 1°°8
Size of items Module-x T (max length 12.000 metres,
max PCP size SPP x 5010 mm) not in line with ESTC project's
reauest.
However cuotation on PCR chemicels is acceptahle. The chericals
are in line with the recuest to produce & winimum of pollution.
Therefore !INTPO should call on nee offer on items (max PCP size
anp x 4PN mr),

Remarks:

Alternative offer on ecuinrment for the production of prototypes
and srall batches of PTH PCF (PCP size min. 200 x 30C mm, mex,

4rn x 400 mm, cepacity about 2 so.m per day) should be ordered

by UIMTRO from

- Laif Galvanotechnik GmhH
Happerschoss
P-82N2 HWFNNFF/STFR 1
rest -GCermany
’ Telefon (N22 42) 2NK1/52 Telex £PO €24 ]paif d

- Circuitape Ltd
Charherlain Poad, Avleshury
P 10 3 NPF Puckinahsmshire
Enqland
Telephone N296 23451 Telex 383 7€5






