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MULTIIMMITTANCE LOGIC ELEMENTS

Lishchynska L. B.

Jloeiuni enemenmu gidieparomo GUPIUIAAbHY poab 8 004uUCAeHHI. 3 po36u-
mKoM [HQOPMAYIHUX MeXHON02Il 3’968A1H0MbCA HOB8I sumoeu 00 weuoKooii,
3aeadocmiiikocmi, enepeoeeKmueHoOCmi, po3mipy N02IYHUX eAeMeHmie mouo.
Peanizauis yux eumoe He 3a624c0u MONCAUBA HA OCHOBI 8I0e0IMNYAbCHUX N02i4-
HUX eneMeHmi6. AnbmepHamueHum 6apianmom € po3podka padiouacmomHux
N02IMHUX eneMeHmis, 30amHUX UKOHY8amu N02iuHi onepayii Ha Hecyuiil wac-
momi cuenany. O0OnuMm i3 pizHo8UDI8 padiouacmomuux A02IHHUX eNeMeHmIE €
iMmimmancui noeiuni enemenmu, AKki 6 AKocmi iHghopmayiiiHoeo napamempa
BUKOPUCMOBYIOMb XapaKkmep IMMimmancy abo 3Ha4eHHs IMMIMMmMancy, 30Kpe-
Ma MYAbMUIMMIMMAHCHI N02TYHI eaeMeHmU, AKi UKOPUCMO8YIOMb KOMOIHAUii
DIBHUX IMMIMMAHCIB.

Logical elements play a crucial role in computing. With the development
of information technologies there are new requirements for speed, noise immu-
nity, energy efficiency, size of logic elements, and so on. The implementation
of these requirements is not always possible on the basis of video-pulse logic
elements.

An alternative is the development of radio frequency logic elements capable of
performing logic operations on the carrier frequency of the signal. One of the types
of radio frequency logic elements are immittance logic elements, which as an infor-
mation parameter use the nature of the immittance or the value of the immittance,
in particular multiimmittance logic elements that use combinations of different im-
mittances.

Fundamentals of immittance logic and basic principles of construction
of logical elements on its basis are investigated in [1—6].

The functional completeness of the system has logical functions
“NO”, “AND”, “OR”. Their structural implementation using the infor-
mation basis immittance consider the example of the first option immit-
tance positive logic, where a logical unit corresponds to negative real im-

pedance "1—> R”" alogical zero — positive real impedance "0 — R .
In this case, block diagrams of basic logic elements have the form shown
in Fig. 1.

They are multipoles in which valid input impedance R,, depends on
the input immittance R, . Quantitatively this relationship is determined by
the conversion factor immittance 7,, which in general are complex vari-
ables. That choice of ratios ensures the implementation of the necessary
logic functions represented in the table. 1—3.
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R | wor _O?[—, R =-TR,

ol T e [ R =F@LRY
pedl
Rgz J' I
] _3_,Rout =F(7—;3Rg[)
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Rg2 J.

Fig. 1. Block diagrams of the basic immittance logic R-elements for positive logic

Table 1
The truth table of immittance logic R-element “NO”
Rg X ROMI
R;*’ >0 1 -TR, <0 0
R;’) <0 0 TR, >0 1
Table 2
The truth table of immittance logic R-element “AND”
Rgl X 1 RgZ X2 Rout Y
R <0 0 R <0 0 R <0 0
R <0 0 RS >0 1 R <0 0
R;,f’ >0 1 R;;) <0 0 R <0 0
R >0 1 R >0 1 R%) >0 1

The basis for the implementation of these logic elements are summa-
rized immittance converters. Using generally complex value 7 and 7, by
GIC possible combinations to ensure the implementation of necessary im-
mittance logical functions. For example, to implement immittance logical
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element “NOT” just use GIC of conversion rates 7 <0 (Converter of neg-
ative immittance). Implementation of other logic functions require more
complex structural solutions and the development of methods of synthesis
of such structures.

Table 3
The truth table of immittance logic R-element “OR”
R, X1 R, X2 R, Y
R <0 0 R) <0 0 R <0 0
R( <0 0 R >0 1 R >0 1
R >0 1 R, <0 0 R >0 1
R >0 1 R >0 1 R >0 1

Given the large number of immittance parameters and different ap-
proaches to the implementation of GIC and logic circuits based on them.
Consider immittance method of synthesis of logic elements, which are used
as an information basis R- immittance.

The algorithm of the synthesis consists of the following steps:

— Based on the restrictions imposed, justified the general block diagrams
of logic elements being developed;

— Developed structure of fixed logic elements using different types GIC;

— Defined conditions that ensure the realization of basic logic functions;

— Develop practical implementation schemes immittance R-logic ele-
ments based on real transistor structure.

In general, the logic devices have input terminals, which connects con-
vertible immittance Wr,» and output terminals, between which there turned
immittance W,, (Fig. 2). The relationship between these immittance
through quadripole having properties of generalized converter immitance
(GIC). Such GIC be unearthed and grounded, serial and parallel appear-
ance.

Introduction of the scheme and used in subsequent schemes switches
“K” is conditional elements that mimic the appearance on the input termi-
nals of the logical elements of the transformed immitance W, .

Given that immittance logic devices are usually designed to run on high
and ultra-high frequencies to reduce the impact of parasitic relationships,
it is recommended to implement immittance logic devices with grounded
GIC (Fig. 2 b, d). This can be used RLC — positive and negative immit-
tance.
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Fig. 2. Generalized block diagram of immittance logic elements

Consider the logic synthesis, used as an informative parameter active
R — immittance (W, = R, ). Assume for positive logic R” —>1, R? —>0.
For negative logic, contrary R{” —0, R’ —1. As GIC be used as convert-
ers (AS) and inverters (I) immittance.

In order to simplify the synthesis assume that their conversion rates 7
and inversion 7T, are valid values, which is true of the relatively-low fre-
quencies. In this case there are two options: to positive GIC — 7; >0; for
negative GIC — T, <0. Thus, given that the generalized structural scheme
immittance basic logic elements identified, the goal is the formulation of
requirements for the elements of the device, which provide the necessary
implementation of logical functions.

Block diagram of the immittance logical R-element “NOT” shown in
Fig. 3, and its truth table — in table. 4.

Transformed immittance this circuit using the converter immittance
equals R, =T, R, . Where

Ty=R,/R,. (1)
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NO or
l ]- Rlout ZT} /Rg

g e

Fig. 3. Block diagram of immittance logic R-element “NO”

Table 4
The truth table of immittance logic R-element “NO”
Rg Rnut T K T 1
R;’) 0 R 1 <0 <0
R{" 1 R 0 <0 <0

For positive logic, substituting in (1) value R,, and R, from the table. 4,
we find that the implementation of logical functions “NO” is possible only
in the case of a negative converter with immittance 7 <0

When using the inverter immittance converted immittance this scheme:

R, =T,/ R.s.Where
T,=R,R )

out " g *

For positive logic, substituting in (2) value R,, and R, from the table. 4,
we find that the implementation of logical functions “NO” is possible only
in the case of negative inverter with immittance 7, <0 . We get similar result
when using negative logic. Thus, logic flow diagrams immittance R-item
“NO” at the GIC have the form shown in Fig. 4.

K1

Rgg T]{ <O R{mt :_TKRg

l
K1
L g T,
Rﬂﬁf¥ <o | =R
l

Fig. 4. Block diagrams of immittance logic R-element “NOT”
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Logic elements “OR” and “I” are n-inputs and one output. In order
to simplify the synthesis assume that #=2. In this case, their generalized
block diagram can be presented in Fig. 5.

e

Rl[?‘\o_- GIM 1 J [FSO_ GIM2 Rout
g 1 T
)

Routl :F(RgaTl R =F(Rg2’T2)

out2

Fig. 5. Generalized block diagram of immittance logic R-elements “AND”, “OR”

Generalized block diagram of formed by two GIC having converted
immittance R,,, =F(R,,T}) ta R,,=F(R ,T,), which included parallel
output.

As a result, the output impedance of the circuit is:

R _ Routl Rou12 (3)
“ R 4R

out, out,

In the case of construction of the logical element “OR” using positive
logic, it is a truth table form shown in the table 5.

Table 5
The truth table of immittance logic R-element «OR»
Rgl RgZ Rout T, 1?) T/H)
-) 0 — 0 — 0 + +
- 0 + 1 + 1 +— +—
+ 1 - 0 + 1 +— + —
+ 1 + 1 + 1 + +

Table. 5 (—) corresponds to a negative value immittance active (logical
“0”), (+) positive value corresponds immittance active (logical “1”).

For the case of a positive converter immittance (7, >0),we have
RW’I :TKI Rgl 5 Rut2 =Ty R

4 K, g -
Where RX =T, T, R R, / (T R, +T, R, ).
Let Ty =T, =T, then
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Ty R, R,
Rol; K ey (4)
Rg| +Rgz

From (4) we find the required conversion

out

Rgl Rgz

RY(R, +R,)
T, =l ) (5)

According to initial data T, >0, but as follows from the table. 5 when
R( ' <0, RM >0 and for R( ) <0, R(” >0 This condition can be broken.
To ensure it necessary to |R( )| > R(*)

For the case of a positive mverter immittance (7, >0), we have

Ry =T, /R, R, =T, /R, Where R, =T,T, [(T,R +T,R,).
Let T,I :le :T, , then

T
= T——— . (6)
(Rgl + Ré’z )
From (6) we find necessary inversion coefficient
T,=R, (R, +R. ). (7)

According to the initial data 7, >0, but as follows from table. 5 when
R~ <0, R’ >0 and R’ <0, R > 0 This condition can be broken. To
ensure it necessary to |R( ’| <R.

In the case of negative GIC we have: Roul =—R* . Rout =

out >

R, , that
this unit will implement a logical function “OR-NO” under the condi-

tions R;,”| >R{” — for the case of negative converters and immittance
|Rg(’)| < R{” — for the case of negative immittance inverters.

To build a logical element “AND”, using positive logic, it is a truth table
form shown in the table. 6.

Output immittance R., and conversion rate T, using positive convert-
er immittance given by (4) and (5), whose analysis shows that for 7, >0,
for all input immittance R, and R,, necessary to satisfy the conditions
|R;_)| < R;) . And when using positive immittance inverters on the basis of
expressions (6) and (7), we find the necessary conditions for implementing
logical functions “AND” |R§’)| >R
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Table 6
The truth table of immittance logic R-element “AND”

Rgl RgZ Raur T]?‘) T’l(”
- 0 - 0 - 0 + +
- 0 + 1 - 0 +— +—
+ 1 - 0 - 0 +— +—
+ 1 + 1 + 1 + +

When using negative GIC we have: Tefu, = Rm ; RW, =— Ro’m ,i.e. the de-

vice the considered will implement the logic function “AND-NOT” under
the conditions |R{”|< R{", for the case of a negative converter immittance

and |R,ff)| > Rf) , in the case of applying negative immittance inverter. The
analysis shows that in the case of negative logic required to input ratio im-
mittance alter to the contrary (table 7).

For the conditions imposed on the ratio between the converted immit-
tance Rg1 and Rg2 (table 7), which provide the appropriate implementation
of logical function for this type of GIC proposed supplement convertible
immittance additional compensating resistors R, and R, (Fig. 6.).

In parallel resistors connection convertible immittance is equal to

RR
Ry=oi
" R+ R,
)
When |R;’)|=R;”, we have R’ =-——->=_-<0. For R >|R( )| and
n R- R( )

RR(+)
R, > |R;2’)| the condition is executed ) where R{’ =r;(+) <

g

<R

In a series resistors connection convertible immittance is R, =R, + R.

For R > |R;f)| and R, > |R;;)| the condition is executed <R,
where R” =R” +R>R".

Taking into account the amendments made immittance block diagrams
of synthesized logic elements “AND”, “NAND”, “OR” and “OR-NOT”
have the form shown in Fig. 6, 7.

Note the similarity of structural implementation of these schemes. The
difference is only in the form of GIC, used and inclusion schemes compen-
sating resistors R, and R, , providing the conditions presented in Table. 7.
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. . . - . - " — R
Table conditions of implementation for immittance logic R-elements “AND”, R, I;IM out
“NOT-AND”, “OR” and “OR-NO” on the GIC ke R:| AND I
1 R R(*) < R(’+)
The logical function «OR» and «<OR-NO» R, I? i ) ‘ & ‘ ¢
Converter Inverter 2 “ L. R
R, out
T, >0 | T, <0 T, >0 | T, <0 ¢ [PM AND 1 RO]> RO
Positive logic R —»1, RV >0 R @’“ . I b) ¢ ‘
82 2
[R[> & R-R [ [RO<RY [ |R[<RO ;
«OR» «»OR-NO» «»OR» «»OR-NO» Ko~} T]gf) . EK
out
Negative logic R” -1, RY -0 Rg'ﬁ ®,| NAND I
ke O« p
Rk [ o<k | [RpR | RpR o Rl S Ll
«OR» «»OR-NO» «»OR» «»OR-NO» “
Logic function «<AND» and «<NAND» o R, —
Converter Inverter R, ? R‘EI’I' LI R
T, >0 | T, <0 T, >0 | 7, <0 el | NAND | ] IRO[> RS
Positive logic R —1, R® -0 R[] & 2@ 1 d)
Rk | Rk’ | &R | R[& | e
AND» NAND» AND>» «NAND» Fig. 6. Block diagrams of immittance logic R- elements “AND” (a, b) and “NAND”
Negative logic R* —>1. RV —0 (c, d), implemented on the positive (T,§+),T(+)) and negative (T;),T ) converters
’ and inverters immittance of compensating resistors R and
mhr | wbr | R | [Rl<k”
«AND» «NAND» «AND» «NAND»

In the case of increasing the number of inputs of logic elements neces-
sary for the converted value immittance R, and principles of their realiza-
tions does not change.

Thus, the basic principles of construction of multiimmittance logical
elements, conditions of implementation for immittance logic R-elements
“AND”, “NOT-AND”, “OR” and “OR-NO” on the GIC and basic
schemes of their realization are explained.
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K1
T . sk
Rg I?Rx IL R out.k
' OR I
< IRO|> RS
Rg R 1
2 a)
K1

R 1
Rg] ?\D |_T}<+),4c R!

K2

1
Rgz? b)
Ki _
T( ) . —K
Rgl I?R, £ R out.x
w2 OR-NO j_ ‘Rg)‘ S Rg)
RKZ@QR J-
c)
K1

R 1

~H T(-) L=

Rg I? L R out.]

' r,| OR-NO I

K2 2 =) ()
IRO| < R

~{H
Rgz@q J,
d)

Fig. 7. Block diagrams of immittance logic R-element “OR” (a, b) and “OR-NO”
(c, d) realized on the positive (Tlg*),T(*)) and negative (7’,7) converters and
inverters immittance of compensating resistors R, and R,

out.]

=) ()
|RC| < R
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ANALYSIS OF RESEARCH METHODS IN CLINICAL
AND DIAGNOSTIC LABORATORY

Sydorko 1. 1., Baitsar R. 1.

3abe3neuenns aKocmi 1a6OPAMOPHUX O0CAIONCEHb € OOHIEN 3 YEHMPANbHUX
npobaem cyuacroi nabopamoproi meduvyunu. Tireku 3a605KuU MOUHIil opeanizayii
ma AKicHoMy 1a60pamopHOMY MeCmy8aHHIO MOJICHA O4IKY8amu, W0 KOoJceH pe-
3yaemam, npo AKULl NOBIOOMASEMbCA 8 CAHKUIOHOBAHOMY 38imi, Modice bymu 8u-
Kopucmauuil aikapem 0 npuilnsmms 0iaeHOCMUYHUX piuleHb ma 8i0nosioH02o
aikyeanns. llyce easxcaugo 3abeaneuumu movHicmes ma y3200JiceHicmy pe3yabma-
mie docaioncenv Tinvku 3a uimkoi opeanizayii ma sKicHo2o npogedenus aabopa-
MOPHUX QOCAIONCEHb MOJICHA OHIKYBAMU, W0 KOJCeH pe3yavimam, 8i0o6pajcenull
6 aemMopuU308aHOMy 36imi, Modce Oymu 8UKOPUCMAHULL Aikapem 0as NPULIHAMMS
diaeHocmuuHux piuleHs ab60 piuleHv, AKi 3MiHIORMYb cXxemy aikysanHs. OOHum 3i
Cnocobieé 8U3HAYEHHs KOMNeMeHMHOCMI KAIHIK0-0iaeHocmu4HuX a1abopamopiii ma
aKocmi ix 0ocaiddceHs € nPo8edeHHs He3aNeHCHOT OUIHKU SKOCMI.

Ensuring the quality of laboratory research is one of the central problems of
modern laboratory medicine. Only through accurate organization and quality lab-
oratory testing can it be expected that every result reported in an authorized report
can be used by a physician to make diagnostic decisions and appropriate treatment.
It is important to ensure the accuracy and consistency of test results Only with a clear
organization and quality of laboratory tests can we expect that each result reflected
in the authorized report can be used by a physician to make diagnostic decisions
or decisions that change the treatment regimen. One of the ways to determine the
competence of clinical diagnostic laboratories and the quality of their research is to
conduct an independent quality assessment.

Clinical laboratory diagnostics (laboratory medicine) is one of the most
important components of the health care system, which provides medical —
diagnostic care to patients in assessing health status, diagnosing diseases,
monitoring treatment results, further prognosis, and quality of life. Today,
the process of reforming medicine and bringing it closer to EU standards
in the country has just begun, it will also affect the quality system in clin-
ical diagnostic laboratories. Special attention is required to measurement
procedures in the structure of laboratory diagnostics as a tool for objective
assessment of the patient’s condition. The initial procedure for laborato-
ry research is the measurement, which together with quality management
is the fundamental basis of any laboratory. In addition, the clinical diag-
nostic laboratory, as a subject of market relations, must solve the problem
of implementing and ensuring a quality system as an element of ensuring
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