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MNpepacTaBieHbl ABe CEPUM MUKPOCXEM MAJIoN CTEMeHU UHTerpauum, paspaboTtaHHble HA OCHOBe

6asoBoro kpucraana 5529TPO15:

cepus MHOF0¢\/HKLWIOHaJ1beIX MUKpocxem CTaHﬂ,apTHOI;I

JIOTMKU N cepus uUUPpPO-aHaANIOroBbiX MUKPOCXeM pAna opraHusauuu paudpdepeHumnanbHom
AUHUM cBa3n LVDS u LVDM. lNpuBepeHbl OCHOBHble XapaKTepUCTUKM MUKPOCXeM U CcocTas

peanun3oBaHHbIX B HUX GYHKLUA.

This article describes two series of small-scale integration chips developed on the basis
of 5529TPO15 structured application specific integrated circuit: a series of standard logic
multifunctional integrated circuits and a series of digital-analog integrated circuits for LVDS
and LVDM differential communication line buildup. It presents the basic characteristics of the
microcircuits and the list of functions implemented wherein.

HKPOCXeMBbl MajION CTelleHHU HHTerpaluu

6osee 30 JIeT I POKO HCIIONB30BAJIUCE B Kayue-

CTBe OCHOBHBIX KOMIIOHEHTOB IIPU [IPOEKTH-
POBaHHUHU LHUOPOBEIX YCTPOUCTB. OMHAKO B HACTOS-
Imee BpeMsl UX IpUMeHeHHe B LUPPOBBIX YCTPOU-
CTBaX CYyILIeCTBEHHO COKpaTH/IOCh. Ha cMeHy MUKpO-
cXeMaM MaJio¥ CTeIleHU HUHTerpalHu HPUIIIU
ITJIMC, MUKPOKOHTPOJI/IepPBl, CUTHAJIBHBIE PO~
L1eCCOPHI U Jpyrue CIleliHaJlu3uPOBaAHHBIE MUKPO-
CXeMBl, II03BOJISIONIHe CO3aBaTh ropasno bonee
CoBepUIeHHBle M TeXHHYeCKH Oosiee CIOKHBEIe
U3JeNHs.

IIpu IIpOeKTHPOBAHUM alIapaTyprl LOBOJIbHO
YaCcTO BO3HUKAIOT MPobIeMbl COIIACOBAHUS CHUT-
HaJIOB MeXJy MHUKpoCcXxeMaMH. B momo6HBIX CiIy-
Yasx IpUMeHeHUe GOMbIINX HHTEI PAJIbHBIX CXeM,
Takux Kak ITJIMUC, MoxkeT OBITh He uenecoo6pa3-
HBIM. JI/Ig 3THUX 3a7a4 B HACTosIee BpeMs IIHPOKO
HICITO/IBb3YIOTCSI MHUKPOCXEeMBI COT/IACYIOIIek JIOTUKHU
B MUKPOMHHHUATIOPHBIX KOPIIycax. B O0IBIIMHCTBe
CBOEM 3TO MUKPOCXeMbl HHBEPTOPOB HJIU JIOTHUYe-
CKHX 3JIEMEHTOB C MaJILIM KOJIHYeCTBOM BXO/OB.

CepHH TaKHX MHKPOCXeM MaJIOH CTeIleHH HHTe-
rpanyy 3aHHMAIOT CBOIO HUINY Ha PEIHKe MHKPO-
3JIeKTPOHHUKH, KUMEIOT MK POKY0 HOMEHK/IATYPYy U B
00JIBIINX KOJIMYeCTBAX BBIIIYCKAIOTCS JIJIsI KOMMep-
4eCKOIro ¥ IIPOMBIIIJIEHHOTO IPUMeHeHHH.

Inst cosgaHust ocobo HaJeXHOM aIlIapaTyphl
CIelHaJbHOr0 ¥ KOCMHUYECKOI0 Ha3sHaYeHU s C JJIH-
TeJIBHBIM CPOKOM 3KCIIIyaTallMH 6e3 BO3MOXKHO-
CTH peMOHTa TpebyIoTCS MUKPOCXeMbI BOEHHOIO
M1 KOCMHYECKOTO YpOoBHS KavecTBa. [Ipu ee pas-
paboTKe U MPOU3BOJACTBE BCSI IPUMeHsieMasl 371eK-
TPOHHAas KOMIIOHeHTHas 6a3a mogBepraeTcst 0o~
HHUTEeTPHBIM OTOPaKOBOYHBIM HCIBITAHUIM (JIOH).
JOH - 3T0 AJIHTeJAbHBIEe U JOPOTOCTOSIIHEe HCIIbI-
TaHUS, KOTOpble IPOBOASTCS I/ KaKAOU MAapTHH
M Ka>KI0ro Tuma MUKpocxeM. COOTBETCTBEHHO, YeM
IIFpe HOMEeHK/IAaTypa IIPUMeHsIeMBIX B alllaparype
MHKPOCXeM, TeM CyIlleCTBeHHee 3aTpaThl Ha JJOU.
ITpu 5TOM, MOTPebHOCTh B MUKPOCXeMaX MaJIoH CTe-
IeHU UHTerpalluu, KakK IPaBu/Io, Maaa (eIUHHUIIBL,
JecsiTKH MITYK), OAHAKO UX HOMeHK/JIaTypa MOXeT
OBITH 3HAUUTEIBHOU.

HMK " "TexHonormnyecknm ueHtp" / SMC "Technological Centre".
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[TepeurnciieHHBbIE BbllIe GaKTOPBI TOBOPST O HE0b-
XOOUMOCTH CO3/laHHUS QYHKIMOHAIBHO IMOKHUX,
YHHUBePCAaJIbHBIX MUKPOCXeM, CIIOCOOHBIX BBIIION-
HSATb QYHKIIMH CXeM MaJION CTelleHH MHTerpaluu
M UMEIOUIUX BBICOKYIO Ha/leXKHOCTD /I IPHUMeHe-
HUS B allllapaType KOCMHUYeCKOro Ha3HaueHHUsI.

MHOIrO®YHKLUOHANIbHIE MUKPOCXEMbI MAJION
CTEMEHWU UHTEMPALLUN
B HIIK "TeXHONOTHYeCKUI LIeHTP' Ha OCHOBE MJIAJ-
mero TUna 6a30Boro KpUcTasaa cepuu 5529 6p1nu
pa3paboTaHbl ABe MHOTOQYHKIIMOHAIbHBIE LIUDPO-
Bble MUKpOCcXeMbl 5529TP015-674 1 5529TP015-675 s
amnmapaTypsl KOCMUYeCKOro Ha3HadeHHs, I103BO-
NAI0IMHe 3aMeHUTh 60JBIIMHCTBO TUIIOB MHKPO-
CXeM MaJIOH CTelleHH MHTerpaljhu.

ITpy NPOEKTUPOBAHHUH MHOTOQYHKIMOHAIbHBIX
MHUKpPOCXeM He0o6X0AHUMO 6BIJIO JOCTUTHYTh KOM-
IIPOMHMCCA MeXAYy GYHKIIMOHATBHON IHO6KOCTHIO
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Fig.1. Block diagram of 5529TP015-674 and 5529TP015-675
chips

mall-scale integration chips
Sfor over 30 years has been

widely used as key com-
ponents in the design of digi-
tal devices. At present, however,
their application in digital devices
have declined significantly. FPGA,
microcontrollers, signal processors
and other specialized chips that
allow to create much more sophis-
ticated and technically more com-
plex products, replaced the small-
scale integration chips.

A problem often encountered in
the design of the equipment is the
coordination of signals between
chips. In such cases, the use of
large scale integrated circuits,
such as FPGAs, may not be appro-
priate. For this purpose, match-
ing chips in microminiature pack-
ages are widely used. The major-
ity of these chips are inverters or
logic elements with a small num-
ber of inputs. Wide range of such
small-scale integration chips
occupy a special niche in the mar-
ket of microelectronics, and in
large numbers are manufactured
for commercial and industrial
applications.

The development of highly reli-
able equipment for special and space
applications with a long service life
without repair requires chips of
military or space level of quality.
During its development and pro-
duction all electronic components
are subjected to additional screen-
ing tests. Itisa long and costly tests,
which are conducted for each batch
and each type of chip. Accordingly,
the wider range of chips is used in
equipment, the greater are the cost
of the screening tests. At the same
time, the need for small-scale inte-
gration chips is usually small (units
or tens of units), but their diversity
may be significant.

These factors indicate the need
to create functionally flexible, ver-
satile chips, which would be capa-
ble to perform the functions of
the small-scale integration chips
and would have the high reliabil-
ity for use in equipment for space
applications.

MULTIFUNCTION SMALL-SCALE
INTEGRATION CHIPS

SMC "Technological Centre" has
developed on the basis of lower

type of 5529 gate array two mul-
tifunctional digital circuits -
5529TP015-674 and 5529TP015-675,
which are intended for equip-
ment for space applications and
can replace most types of small-
scale integration chips.

When designing circuits, it
was necessary to reach a compro-
mise between functional flexibil-
ity and ease of implementation.
The selection of the function is
implemented by means of decod-
ing of its address, which is set by
the connection of specific exter-
nal pins of the chip to "power"
or "ground". Block diagram of
multifunction chip is shown in
Fig.1. Address of the configured
function is transferred to the
decoder of function selection.
The outputs of the decoder mul-
tiplex the inputs and outputs of
the chip to the unit that imple-
ments the corresponding func-
tion. This method is quite simple
and secure as it doesn't use mem-
ory cells for configuring ship.
The number of possible functions
realizable with this method of
configuration is equal to 2N,
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Puc.2. Cxema u nozuveckue pyHKUUU 8bIX0008 MUKPOCXeMbl
5529TP015-675 npu 8binoAHeHUU GyHKuuUU "054"

Fig.2. Diagram and logic functions of outputs of 5529TP015-
675 chip when "054" function is executed

U IIPOCTOTOM peanu3aluu. BblJI IpUMeHeH CIIO-
co6 Bribopa QYHKILIUHU C IIOMOIIBIO e UPpaluu
ee ajipeca, 3a/laBaeMoro IOJK/I0YeHHeM K 'TIHTa-
HUIO" UIU "3eMiie" CIlellMabHbIX BHEIIHUX BBIBO-
IoB MUKpocxeMbl. CTPyKTypHas cxeMma BHC cepuu
MHOTOQYHKIIMOHAIbHBIX MUKPOCXeM MPpeaCcTaB-
7eHa Ha puc.l. Axpec CKOHQUTYPHUPOBAaHHOH PyHK-
LIMH [I0CTyIlaeT Ha JemudpaTop Beibopa GyHKINH.

where N is the number of address
pins that provides enough func-  following types:
tional flexibility. Small size, reli-

ability and resistance to influ- < digital comparators;
ence of special factors are impor- ¢ encoders;
tant characteristics of the chips ¢ decoders;
of this family. « multiplexers;
To determine the set of features  « adders;
planned for implementation in ¢ composers;

5529TP015-674 chip, the analy- -

sis of 54 (74), 4000 families and . registers;

implements 124 functions of the

logic elements and splitters;

RS, D and JK flip-flops;

Beixonsl JemudpaTopa MYAbTUIIIEKCUPYIOT BXO b
M BBIXOJBl MUKPOCXeMBI K OJI0KY, peajn3yooilemMy
COOTBETCTBYIOIIYIO afipecy QyHKITUIO. TakoM cI1ocob
SBJISIeTCS JOCTATOYHO IIPOCTBIM M HaJleXKHBIM, TaK
KaK He HCIIO/Nb3yeT STYeMKHU MTaMSATH [JISI KOHQHUTY-
pHUpoOBaHUA MHUKpPOCXeMBbl. Koln4ecTBO BO3MOXK-
HBIX peanu3yeMblx QYHKIUH IIPU TakoM cIiocobe
KOHQUTYpHpoBaHUS paBHO 2N, roe N - KOJIMYeCTBO
aZipecHBIX BBIBOJOB, YTO obecliedrBaeT JOCTATOY-
HYI0 QYHKIIMOHAIBHYIO THOKOCTH. TakskKe BaSKHBIMHU
XapaKTepUCTUKAMHU MHUKPOCXeM CEPUHU SBISIOTCS
Hebonpmue rabapuTel, HaZeXHOCTh paboTh
U YCTOMYHBOCTD K BO3J€ICTBHUIO CIIelIHaTIbHBIX PaK-
TOPOB.

Ins onpeneneHus Habopa GYHKIME, MIAHU-
PyeMBIX O peajlH3allMM B MHUHKpoOCXeMe
5529TP015-674, 6p11 IpOBeeH aHAIN3 cepult 54 (74),
4000 1 oTeueCTBEHHBIX MUKPOCXeM MaJIoOH CTe-
[IeHU MHTerpalluu. Ha 0CHOBaHHUHU pe3yJ/bTaTOB
aHanu3a 6el1u BeIOpaHbl Hanbonee BocTpeboBaH-
Hble QYHKIIMU. MHOropyHKIIMOHANIbHASA LIUPPO-
Basi MUKPOCXeMa I0C/Ief0BaTe/IbHOCTHOM JIOTUKH
5529TP015-674 numeeT BoceMb MHOOPMAILMOH-
HBIX BBIXOZ,0B, JeCSiThb HHOOPMALHOHHBIX U CEMbB
aJipecHbIX BXOJOB U peanusyeT 124 QyHKIUHU Clie-
OV KX TUIIOB:
¢ JIOTHYeCKMe 3JIeMeHThl U Pa3BeTBUTEIH;

* I UPPOBBIe KOMIIAPATOPHI;
e MHPPATOPHL;

e JelmnudpaTophl;

* MYJIBTHII/IEKCOPHI;

Multifunction digital chip
5529TP015-675 511 implements
511 different combinational logic
functions, has eight informa-
tion outputs and also eight infor-
mation and nine address inputs.
The chip contains all the possi-
ble logic functions with two and
three input variables, and poten-
tially the most common func-
tions with more variables [1].

domestic small-scale integration
chips was carried out. The most
popular functions were selected
based on the results of the analy-
sis. 5529TP015-674 multifunction
digital sequential logic chip has
eight data outputs, ten informa-
tion and seven address inputs and

HAHO MHOVCTPHA #s8/70/ 2016

« shift registers;

« Johnson counters;

* binary and binary-decimal
counters.

Some chips of 74 family that
have functions implemented in
5529TP015-674 chip are presented
in the table.

Eight different matching func-
tions are defined in one function
for greater flexibility of the chip.
The example below shows the
logical functions that correspond
to the configuration address
"054" (a graphical image shown
in Fig.2):
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Tabauua. Hekomopble MUKpocxembl 74-li cepul, pyHKULOHAABHO Peanu308aHHble 8 5529TP015-674

Some chips of 74 family, which are functionally implemented in 5529TP015-674 chip

O603Ha4yeHne

KpaTkoe onucaHue

O603Ha4yeHue Kpatkoe onucaHue

Designation Brief description Designation Brief description
741554 3-2-2-3-BxogHas AND-OR norunyeckas cxema BoceMb MHBEPTOPOB C BbICOKONUMMEAAHCHbIM
3-2-2-3-input AND/OR inverter gate 7415240 COCTOSIHMEM BbIXOA0B
Octal buffer/line driver with 3-state outputs
74E74 [Ba D Tpurrepa
Dual D-type flip-flop Bocemb 6ydepoB ¢ BbICOKOUMMEAAHCHbIM
5 7415241 COCTOAHNEM BbIXOA,08B
741575 4-6UTHbIM perncTp D Tpurrepos-3aiienok Octal buffer/line driver with 3-state outputs
4-bit bistable latches
Jewmnepatop 4 B7 4N CEMUCErMEHTHOIO
741583 4-B6UTHbLI CyMMATOP 7415247 MHAMKaTopa
4-bit adder BCD to 7-segment decoder
4-6UTHbIN KOMMNAPATOP C BbIPABOTKOM CUTHA- Oewmndpatop 4 B7 4Ng CEMUCErMEHTHOIO
741585 nos LT, GT, EQ 7415248 MHANKaTOpa
4-bit magnitude camparator BCD to 7-segment decoder
4-BUTHbIN COBUIOBbIN PErNCTP -
741595 ! > > [iBe 4-6UTHbIe aApecHbIX 3aLLenkm
4-bit shift register EiR2s6 Dual 4-bit addressable latch
Z4E112 [Ba JK-Tpurrepa _
Dual J-K negative edge-triggered flip-flop 7415257 4-paspsaaHbIV MyNIbTUNIEKCOP 2 B 1
Quad 2-input multiplexer
24F113 [Ba JK-Tpurrepa
Dual J-K negative edge-triggered flip-flop 4-pa3psgHbLIA MyAbTUNIEKCOP 2 B 1
Jewndpartop 3 B 8 C 3aLienkamMm Ha Bxoae A5 C g ]
[Py W A Quad 2-to-1line multiplexer inverter
74LS137 agpeca }
3-to-8 decoder with address latches 2415250 8—6y|THag afpecHas 3awenka
e [lBa gelwmdpaTopa2 B4 8-bit addressable latch
Dual 2-to-4 decoder
- 8-OUTHbIN permcTp co cbpocom
7415147 MpropuTeTHbIN Widpatop 10 B 4 ez 8-bit register with clear
10-to-4 priority encoder
MpunopuTeTHbIM WndpaTtop 8 B 3 7415279 YeTbipe RS 3auenku
74L5148 8-to-3 priority encoder > Quad SR latch
[Ba mynbtunaekcopa4 sl -
74LS153 : 9-6UTHbLIM XOR/XNOR
Dual 4-to-1 multiplexer AL ZED 9-bit odd/even parity generator/checker
HeTbipe My/ibTMNAEKCOpa 2B 1 .
74LS157 Quadpz—to\{1 multiplexerp MpUOPUTETHBIN WNGPATOP 8 B 3 C BLICOKOUM-
7415348 negaHCHbIM COCTOSIHUMEM
7415158 YeTblpe MybTMNAEKCOpa 2 B 1 C MHBEpCUEN 8-input priority encoder with 3-state outputs
Quad 2-to-1 multiplexer inverter
Z Z 4-bMTHaa 1o0rnKa cABMUra
—Als1el 4-pa3psaaHbI ABOMYHO-AECATUYHDIN CHETUYMK 74F350 4-bit shifter with 3-state output
4-bit binary-decimal counter
4-pa3pAaHbLIN 4BONYHO-AECATUHHDBIA CHETUYMK 7415352 2-paspsiAHbIA MyNbTUNEKCOP 4 B ]
T 4-bit binary-decimal counter Dual 4-input multiplexer
7415164 8-6UTHbLIN CABUIOBbIV PErncTp 8-6BUTHbIN PErncTp 3aLLenok C BbICOKOUMMe-
8-bit shift register 74F373 JAHCHbIM COCTOSIHUEM
_ _ Octal transparent latch with 3-state outputs
7415168 4-paspsAnHbIA ABONYHDBIV CHETHMK =
4-bit binary counter 8-6BUTHbIN PErNCTP C BbICOKOUMMNEAAHCHBIM
B ol 74F374 COCTOSIHNEM
€rncTposas MaTpuua 4 x Octal transparent latch with 3-state outputs
IS 4 x4 register file E 2
- 4-BUTHbIN CABUTOBbLIV PErUCTP C BbICOKOWM-
4-6UTHbLIN PErnCTp C BLICOKOUMMNEAAHCHbIM 7415395 nefaHCHbLIM COCTOSIHEM
7415173 COCTOS\HMEM BbIXOA0B 4-bit shift register with 3-state outputs
4-bit D-type register with 3-state outputs -
- - 4-6UTHbIN PErnCTp C MyAbTUNIEKCUPOBAHNEM
7415190 4-pa3psagHbIA ABOUYHO-AECATUYHBIA CHETYUK 7415399 BXO/ZOB
4-bit binary-decimal counter Quad 2-input multiplexer
4-6UTHBIV YHNBEPCANbHbIV CBUTOBLIN Jewndpatop 3 B 8 C BbICOKOMMMEAAHCHbIM
7415194 perncrp 74F538 COCTOSIHMEM
4-bit bidirectional universal shift register 1-to-8 decoder with 3-state outputs
4-6UTHbIN YHNUBEPCAJIbHbIN CABUIOBbIN [ABa gewmdpaTopa 2 B 4 C BbICOKOUMNEAAHC-
7415195 pernctp (JK ynpasneHue) 74F539 HbIM COCTOSIHNEM
4-bit parallel-access shift register Dual 1-to-4 decoder with 3-state outputs
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Puc.3. ®yHKUUOHANbHAS CXeMA MUKpO-
cxem 5529TP015-688 u 5529TP015-698
Fig.3. Functional diagram of 5529TP015-
688 and 5529TP015-698 chips

* CYMMAaTOPBhI;
* popMmupoOBaTeNu;
* RS, D u JK TpUTTEPHI;

* PerucTpHl C 3aIlMChIO0 10 GPOHTY U IIO YPOBHIO

CHUHXPOCHUTI'HAJIA;

Y1=XI1+X2+X3;

Y2 =X1&X2 &X3;
Y3 =X1&X2&X3;
Y4 =X4+ X5 + X6
Y5 = X4 & X5 & X6;
Y6 = X4 & X5 & X6;
Y7 = X7 + X8;

Y8 = X7 & X8.

CHIPS OF LVDS/LVDM
TRANSMITTERS AND RECEIVERS

In addition to a multifunction chips,
SMC "Technological Centre" has also
developed a series of chips of receiv-
ers and transmitters for LVDS and
LVDM standards of low-voltage dif-
ferential signaling [2].

HAHO MHOVCTPHA #s8/70/ 2016

Puc.4. ®yHKUUOHAABHAS cXeMa MUKpo- Puc.5. QYHKUUOHAAbHAS cXemMd MUKpO-
cxem 5529TP015-689 u 5529TP015-699 cxembl 5529TP015-697
Fig.4. Functional diagram of 5529TP015- Fig.5. Functional diagram of 5529TP015-

689 and 5529TP015-699 chips

697 chip

* CIBUIOBbIE PETUCTPHL;
e CYeTUYMKH JI’KOHCOHA;
e IBOMYHBIE U JBOUYHO-IECITUUYHbIE CUETUYHUKHU.

HekoTopble MHKpOCXeMBbI 74-1 cepul, QyHKIIHO-

HaJIPHO dHaJIOTHYHBbBIE€ Dea/IN30BAaHHBIM B MHUKDPO-

5529TP015-688 and 5529TP015-698
chips contains eight LVDS and eight
LVDM transmitters, respectively.
Their functional diagram is shown
inFig.3.

5529TP015-689 chip contains
four LVDS transmitters and four
LVDS/LVDM receivers; 5529TP015-699
chip - four LVDM transmit-
ters and four LVDS/LVDM receiv-
ers. Functional diagram of
5529TP015-698 and 5529TP015-699
chips is shown in Fig.4.

5529TP015-697 chip contains eight
LVDS/LVDM receivers. Its functional
diagram is shown in Fig.5.

5529TP015-695 chip con-
tains four M-LVDS half-duplex

transceivers. Functional diagram of
5529TP015-695 chip is shown in Fig.6.

5529TP015-696 chip is a switch
of two two-digit buses of LVDS/
LVDM differential lines. This chip
has a special input for control of the
power of differential outputs, which
allows to choose the mode that
meets the standards LVDS or LVDM.
Functional diagram of 5529TP015-
696 chip is shown in Fig.7.

Full detailed description of 5529
gate array and chips presented in
this article is given in the book [3]. B

This paper was created with the finan-
cial support of the Ministry of Education
and Science of the Russian Federation.
Unique identifier REMEFIS7815X0104.
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Puc.6. ®yHKUUOHAAbHAS cxema MUukpocxembl 5529TP015-695
Fig.6. Functional diagram of 5529TP015-G95 chip

cxeMme 5529TP015-674 yHKLMAM, IIpeacTaBIeHbl
B Tabnuile.

MHoOropyHKIIMOHA/IbHAS IUPPOBast MUKPOCXeMa
5529TP015-675 peanu3yet 511 pa3aTHUHBIX KOMbOU-
HAaLIMOHHBIX JIOTHYeCKUX QYHKIIUI, HUMeeT BOCEMb
HMHOOPMALIMOHHBIX BBIXOMOB, a TaKXXe BOCEMb
HMHPOPMAIMOHHBIX U [eBITh aJPeCHBIX BXOMO0B.
B MHKpocxeMe IIpeCcTaBIeHbl BCe BO3MOXKHBIE JIOTH-
yeckHe QyHKIMH IIPH ABYX U TPeX BXOAHBIX Ilepe-
MeHHBIX, a TAKKe [I0TeHIIHabHO Hauboee UCII0Nb-
3yeMble BAPUAHTHl QYHKIUI C OONBIIUM YHCIOM
nepeMeHHBIX [1]. st 6onblIer TH6KOCTU IpHUMe-
HeHHS MHUKPOCXeMBbI B OJHOH QYHKIIMU OIpene-
JIeHO Cpa3y BOCeMb Pa3/TMYHBIX KOMOMHAIIMOHHBIX
dyHKIMH. B KauyecTBe MpuMepa HHKe Ipe/CcTaB-
JIeHBI JIOTUYeCKHe QYHKIIMH, BBIIIOJIHsIeMble MUKPO-
CXeMOM U COOTBeTCTBYIOLIHe KOHPUI'YPALILOHHOMY
anpecy "054" (ux rpadprueckoe H306paskeHUe IIOKa-
3aHO Ha PHUC.2):

Y1=X1+X2+X3;
Y2 =X1&X2 &X3;
Y3=X1&X2&X3;
Y4 =X4+ X5 + X6
Y5 = X4 & X5 & X6;
Y6 = X4 & X5 & X6;
Y7 = X7 + X8;
Y8 = X7 & X8.

Puc.7. ®yHKUUOHAAbHAS cxema MuKpocxembl 5529TP015-696
Fig.7. Functional diagram of 5529TP015-696 chip

MWKPOCXEMbI

LVDS / LVDM-NPUEMHUKOB 1 NEPEAATYUKOB
IToMHMO MHOroOQyHKIIHOHAJIBHBEIX MHKPOCXEM,
B HIIK "TeXHOJIOTHUYeCKHUH LIeHTP" TakKe Oplia pas-
paboTaHa cepus MUKpPOCXeM IIPHUeMHUKOB U Iepe-
NaTYMKOB CTAaHAAPTOB HU3KOBOJIBTHOU AU bepeH-
LUaJIBHOM JIMHHUHU CBI3U LVDS u LVDM [2].

MuxpocxeMsl 5529TP015-688 u 5529TP015-698
IIPe/ICTaB/ISIOT COO0M BOCEMb IepeaTYUuKOB JUP-
depennManbHOM TMHUU LVDS 1 BoceMb Iepefart-
4HKOB JuddepeHIIMANbHON TUHUU LVDM cooTBeT-
CTBeHHO. MX pyHKIUMOHANIbHASA CXeMa IIpeaCcTaB-
JIeHa Ha puc.3.

Muxkpocxema 5529TP015-689 comepskKuUT
II0 4YeThIpe mepemaTyuka AuddepeHIHAJIE-
HON NHHUHU LVDS M npueMHHKa AuddepeH-
nuanbHOM NUHUMU LVDS/LVDM, a MHKpocxeMa
5529TP015-699 - 110 YeThIpe IepefaTUUKa fudpbepeH-
LIKMaJbHON THHUU LVDM U npueMHUKa guddepeH-
LIMaJbHOM TUHUMK LVDS/LVDM. QyHKIMOHAJIbHASL
cxema 5529TP015-689 u 5529TP015-699 mpuBeneHa
Ha puc.4.

Muxpocxema 5529TP015-697 comep>KUT BOoCeMb
NpUeMHHUKOB OubdPepeHUHATBHON JTHHHHU
LVDS/LVDM. Ee ¢pyHKIHOHA/IbHAS CXeMa IIpeCTaB-
JIeHa Ha pHC.5.

MuxkpocxeMma 5529TP015-695 BKIO4YaeT YeTwIpe
HOJIYAYIJIeKCHBIX IIpUeMoIepegaTYruKka MHOIO-
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BOEHHbIE U KOCMUYECKUE TEXHOJIOTUU

ToueuyHO! AUbdepeHIIHANBHOMN TUHUU M-LVDS.
dyHKUMOHAJIBbHAaA cxeMa 5529TP015-695 nmpuBeneHa
Ha puc.6.

Mukpocxema 5529TP015-696 npenctaBiasieT coboi
KOMMYTATOP ABYX ABYXPa3psaAHbIX IIKH JHUPdepeH-
LHaJIbHBIX THHUHN LVDS/LVDM. [laHHasi MUKPO-
cXeMa MMeeT Clel]Ha/IbHBIL BXO[ yIIPaBAeHHU s MOLI-
HOCTbIO fHudPepeHIMATBHBIX BBIXON0B, KOTOPBIH
II03BOJISIeT BBIOMPATh PESKUM, COOTBETCTBYIOIHH
ctagpgapram LVDS uiau LVDM. ®yHKIIMOHAJIbHAS
cxeMa 5529TP015-696 roka3aHa Ha pHC.7.

[TosHOe moapobHoe onucaHue 6a30BbIX KPHUCTA-
JIOB cepuH 5529 MU MUKpocCXeM, IpeacTaBJIeHHbBIX
B IaHHOM CTaThe, IIPUBeleHO B KHHUTe [3].

Cmamba nodzomosaena npu Qurancosoil noddepske
Munobprayku Poccuu. YHuransHoili udenmugukamop IITHU
REMEFI57815X0104.

JINTEPATYPA

1. JdenuncoB A.H., KoHsxuH B.B. Pa3paboTku
HIIK "TeXHOTOTHMYeCKUM LIeHTP" I/ IpHUMe-
HeHHs B aIlIapaTrype KOCMHYeCKOro Ha3Ha-
dyeHUs1 // MexayHapogHas KoHbepeHLHS
"MHUKPO3/TeKTPOHHUKA 2015". HHTerpanb-
HBle CXeMBl U MHKPO3JIeKTPOHHbIE MOIYJIH:
[IPOeKTHPOBAHKE, IIPOMU3BOJACTBO U IIpHMeHe-
Hue : Cb.1e3ucoB. - M.: TEXHOC®EPA, 2015.
C.74-77.

2. ANSI/TIA/EIA-644, Electrical Characteristics
of Low Voltage Differential Signaling (LVDS)
Interface Circuits, March 1996.

3. KonsixuH B.B., Jenncos A.H., ®emopos P.A.
U Op. MUKpoCcXeMBI [/IS allllapaTypsl KOCMHUYe-
CKOTO Ha3HauveHHs : [IpakT. mocob. / ITox ob.
pern. A.H.CaypoBa. - M.: TEXHOC®EPA, 2016.
388 c.

V KOHIPECC NPEANPUATUA HAHOMHAYCTPUU

1 aekabps B npecc-LieHTpe MUA "Poccus cerogHs” coctosncs V KoHrpecc
NpeanpusTUn HAHOWHAYCTPUM, B KOTOPOM MPUMHSAM ydyacTue bonee
600 rocteit 13 Poccum 1 3apybexHbIX CTPaH. B pamkax KoHrpecca bbiau
npeacTaBneHbl  paspabotkm nopTdenbHbix komnaHuint “"POCHAHO"
N HAHOTEXHOMOrMYECKUX LIEHTPOB B MeJMLNHE, INeKTPOHUKe, CTpOu-
TeNbCTBE U APYrux 061acTsX. Y4acTHUKM Gopyma obcyamam nyTv nog-
LEPXKU WHHOBALMOHHLIX KOMMAHWA U MpobaeMbl pa3BUTMS BbICOKOTEX-
HOMIOrMYHBIX pa3paboToK B CTPaHe.

OTKpbIBas KOHrpecc, npepcefatens npasneus YK "POCHAHO",
npeacearen npasnexust ®oHAA MHOPACTPYKTYPHLIX U 0bpasoBaTenb-
HbIX nporpamm (®UOM) AHaTonmit Yybaiic OTMETA, YTO 3@ MOCAef-
HUe rofbl B Poccuyn 6biN0 C034aHO HECKOLKO HOBBIX MPOMbILINEHHbIX
HanpaBfieHWit, OCHOBAHHbIE HA pa3paboTkax B Takux 067acTsX, Kak
B0306HOBNISEMAs 3HEPreTuKa, MpoOM3BOACTBO COBPEMEHHOMW YMaKOBKM,
NHHOBALMOHHBIX CTPOVMaTepuanos. Mo oueHke "POCHAHO" obbem poc-
CUACKON HAHOMHAYCTpUN npubamkaetcs k 1300 mapg. py6. B passutuu
0TPAC/IN Y4aCTBYIOT 0KONO 500 CTApTanoB U ThICAYM COCTOSBLUMXCS NPO-
MbILLUNEHHbIX KOMMNAHWHA.

B pamkax KoHrpecca 6bi10 MpOBEAEHO HECKOAbKO MEeponpusTUil,
MOCBSLLEHHLIX Pa3BUTUIO TEXHONOTMYECKOrO MPeAnpUHNUMATENLCTBA.
Tak, B MaHeNbHON AMCKYCCMM "DBOMIOLMA TEXHONOTMYECKOr0 Npes-
NPUHUMATENbCTBA: OT repoeB-0AMHOYEK A0 KOHBEHEpHOro Mpou3BOA-
CTBa CTApTanoB" MpuHSAN yyactue A.Yybainc, uneH npasnenms LieHTpa
cTparternyeckux paspabortok “Ceepo-3anmag’, uneH 3KCMEpTHOro
coeta [pasutensctea PO Metp LlefpoBuukuiA, AUPEKTOP Hampas-
nenns "Monogble NpoeccMoHanbl' AreHTCTBA CTPATermyeckux MHU-
umatue [AMUATPUNA [eckoB, COOCHOBATENb W TEHANUPEKTOP HAHOLEHTPA
“TexHoCnapk" JleHnc KoBanesmy, BULe-Npe3NAEHT KUTANCKOr0 HAHOMO-
nnca Cyuxoy O3H YaH, reHepanbHbIA MEHEMXEp LieHTpa UCCNeaoBa-
HUA W pa3paboTok benbruickoro Katonuyeckoro yHuBepcuteta JleBe

HAHO UHAVCTPUA 8/ 70/ 2016

Mon BaH [lyH, a TaKxe COOCHOBATENb M reHanpekTop komnanum Drukka
Startup Studio, aBTOp KHWrM "AHaToMWs CTapTan-CTygua" ATTWAa
Curetn.

3apybexHble rocTv MOAGAMANCH C Y4ACTHUKAMU KOHFPECCa OMbiTOM
CO3AAHNS KPYMHbLIX NHHOBALMOHHbIX LLEHTPOB. B yacTHocTy, [1. BaH [lyH
pacckasan, kak Hebo/bLON YHUBEPCUTETCKIA ropog JleseH, rae B 1970-e
FOAbl CAMbIM KPYMHbLIM NPOM3BOACTBOM ObiN MMBOBAPEHHDIN 33BOA, Npe-
BPaTUAICA B OANH 13 KPYMHeWwNX B EBPONE MHHOBALMOHHDIX KNACTEPOB.
A.CureTu oobwmn 0 MeToae CepUNHOr0 MPOM3BOACTBA CTAPTAMNOB, YTO
MO3BO/SET 3HAYNTENLHO Y/ELEeBUTb W YCKOPUTL MPOLECC pasBUTMSA
WHHOBALMOHHLIX KOMNaHWK. [1.KoBanesuy, roBops 0 KoHBeinepe WHHO-
BaLWiA, MOAYEPKHYA, YTO HENb3s pacCMATpUBATL CTApTanbl Kak MpocTo
Ma/IEHbKME KOMMAHWM, KOTOpbIe AO/KHbI Peas30BbIBaTh BCE BU3HEC-
MpOLLeCChl COBCTBEHHLIMU CUMAMM — HYXHO MOA KXAYI0 3a4auy Co3aa-
BaTb MW UCKATb OMPEAENEHHOT0 NCNONHUTENS.

B pamkax KOHrpecca mpowna cepus AMCKYCCUA, NOCBSLLEHHBIX Pa3-
BUTWIO PA3NIMYHDIX HAMPABAEHWA HAHOMHAYCTPUM — CEKTOPA WHHO-
BALMOHHBIX CTpOMMAaTepuancos, (GapmaLeBTUKW, HOBOWA 3IHEPreTUKM,
3NEKTPOHNKM, MOArOTOBKN KAApoB W Ap. Takke HA KOHrpecce COCTO-
AN0Cb BpyYeHMe 3Haka "POCCMICKAs HAHOTEXHONOryeckas mpemus”
W HarpaxaeHwe naypeatos POCCHACKOI MONOAEXKHON NPeMUM B 061aCTH
HaHONHAYCTPUM.

OpraHusatopamu V'  KoHrpecca npeanpusTUit  HaHOWMHBYCTpUM
ABnsioTcS QOHA MHOPACTPYKTYPHLIX W 06pa3oBaTeNbHLIX MpOrpamm
U MexotpacneBoe 06beANHEHNe HAHOMHAYCTPUM, NAPTHEPAMM BbICTY-
nuAK POCCUICKMIA IKCNOPTHBIA LeHTP, DOHA COAENCTBUS MHHOBALMAM,
“lenoBas Poccus”, "OMNOPA Poccuu”, AreHTCTBO MO TeXHONOr4Yeckomy
pa3BuTMi0. CMOHCOp KOHrpecca — baHk "OTKpbITHe".

POCHAHO



