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The presented technique makes it possible at thgariablesdy; is close to normal distribution, whenincreses
preparation stage to evaluate the economic feasiloff the

production of microstrip devices. It can be takemoi Unlimitedly and two conditions are satisfied [1]:
account all the technological stages of microsttipes — all magnitudes have the finite evaluated cases

manufacturing. M (dx;) and varianceD[dx]- ] ;

Keywords: microstrip device, technological process, yield Ofothers_ each of magnitudes doesn't contrast sharply tieh
valid. :

The quantityn can be less than 10, if all magnitudes

Introduction are determined by normal or uniform distributiow I ].

Due to the specific features of electromagnetic avav The variability, that dx falls within the range
propagation in devices on microstrip lines (MSlhe utput [-5;;+3,], is calculated by the formula:
of such devices is sensitive to geometrical chaofydine
sizes. However, the creation of microstrip lineshwiominal

2
g _(OCM(dX)

sizes is impossible because of production faltyaili N e U i Dl 1

Therefore, on this stage of production preparatiba,matter P1= P{ 5 <dx<+6‘}~ ]2 —0] e ddx. ()
) oy . . niD[dx| -3

of economic feasibility of manufacturing the peautar

microstrip device should be taken in considerati®@uring where dx= g +dx +...+dx, ,

the establishment a question of choice the optimal n

technological equipment remains in focus.
5. If the operation of the final control is congielé

The methodology of determination the yield of  with variability B of identifing and remeding the defects
valid microstrip devices manufactured with the particular from a batch, than the valid yield will be estinthses:
technology

The method represented below is applicable, if only P1
the deflection tolerance of MSL geometrical sizemjsed by PZ:W'
different technology stages, adheres to normal rafotm ( )P
distribution law [1]. This condition doesn’t contiiat the ) _ )
information represented in [2], where stated, thvatpractice In general an inter-operational control of techgaal
the normal distribution law is used to define defilens in  Process of MSL production can be held the followingy.

most technological processes in radio electrafgwices 1he valid yield !3 determined every -time after jsarar
production. number of operations'<n, than monitoring, wherP1,. and

Algorythm of methodology can be described by thep2 are calculated by (1) and (2) formulas, respeltivehe

following steps: _ result value of valid output is:
1. Through the interval method [3] the tolerance

deflection o, of geometrical parameter of microstrip devices n
is calculated. It influence on deflection of outdunction P3=n|,_|_lP2n" 3)
within &, interval. In this cas¢ = 1..m wherem is a number .
of parameters.

2. The weightsP, are introduced in order to get same

)

The existence of monitoring has an impact on
productive expenses [6]:

tolerance deflections within low &; and upper+ &; limits. C :Z(q K, +c; )+z (q Ky +Cj+l)[(ﬂ-_Bj )+ (4)
3. To determine the boundary deflectiodsg; , which where a =1— an existence of checkpoint;

are the result of different stages of a chosennildgical o =0- an absence of checkpoint;

process, when devices built on MSL have been prdiuc k — the costs of providing the monitoring;

(1=1,2..n, wheren is a number of technological opereations, ¢; — the cost ofj control operation.

which influence on MSL geometry formation).

4. As the process of MSL topology formation
comprises more than a dozen technological opereafi@|,
the Liapunov's theory can be further used [1], [dhe
essence of this theory is reflected in the follayvgtatement,
that a distribution law of a sum of independentdan

The topology formation of the MSL devices consists
of such phases [4]:
1) Photo mask creation:
- desing and convert information in a digital forrh (i
necessary);
- setting of optical image generators;
- photo processing (development, etching, hardertimy e



2) Image formation:
resist application;
drying;

exposure;
development;

finish heat treatment;
etching;

resist removal.

Example of usage the method

For example, we produce a lowpass filter impleménte
by a single pin resonator Pic.1. For this purpage,use a
definite technology, where the expected value défection

sum estimated aM (;()=5 and varianceD[;<]=1440. Thus,

using the formula 1 the variability of geometrigarameter
deflection in produced lowpass filter for a rarigebetween
[-9,73; 6,39umwill be

(x—5))2}

+639 |
21440

1

- 973< x< 63% = ———=——1[
A x< 639 J2mr1440 _!ne

With a standard distribution function this calcidat
will take a view [1]:
P{- 973<x< 639 = 0166
For electronics industry this indicator is low,asalid
yield between 0,5 and 0,7 is considered to be Rjw [

If a technological process wil be represented witH9

checkpoints, so that the defects are identified @mdedied
from a batch with the variabilitys = o096, the valid yield

according to formula (2) will increase to
0166

= = 0833
1- (1- 0166)D96
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Pic. 1. A lowpass filter implemented by a singile sonator

The cost of technological process, which conditiigna
amounts to 1000 UAH and the checkpoint costs are
conditionally 200 UAH, therefore will raise to (foula 4)

C = (200+1000 + (1000+ 200) [ (1- 096) =1248 (UAH.).

If the control operations are used, these data
corroborated, that production of lowpass filter twit
geometrical parameter deflection on [-9,73; 6,89 and

expected value of the sum deflection distribuitiM’(;Q:S,
resulted from the features of technological procemsd
variance at D[;(]:1440, is economically feasible, as
suitable relese rate in range of 0,7 to 0,9 isayer

Conclusion

The analyzed methodology enables to estimate the
economic feasibilty of production the MSL devicésthe
deflections of technological processes are distitbuby
normal or uniform law. Furthermore, it gives thepoptunity
to take into account a wide range of technologicatesses.
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