ApxaHrenbck (8182)63-90-72
AcTaHa +7(7172)727-132
Benropog, (4722)40-23-64
BpsiHck (4832)59-03-52
BnaamBocTok (423)249-28-31
Bonrorpag (844)278-03-48
Bonoraa (8172)26-41-59
BopoHex (473)204-51-73
EkatepuHbypr (343)384-55-89
MBaHoBo (4932)77-34-06
Wxesck (3412)26-03-58
Ka3zaHb (843)206-01-48

Mo Bonpocam npojax v nogaepxkn obpaliantecs:

KanunnuHrpag (4012)72-03-81
Kanyra (4842)92-23-67

KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KpacHopgap (861)203-40-90

KpacHospck (391)204-63-61

Kypck (4712)77-13-04
Jneuk (4742)52-20-81

MarHuToropck (3519)55-03-13
Mocksa (495)268-04-70

MypmaHck (8152)59-64-93

HabepexHble YenHbl (8552)20-53-41

HwxHwniA HoBropog, (831)429-08-12
HoBoky3HeLk (3843)20-46-81
Hosocubupck (383)227-86-73
Open (4862)44-53-42

OpeHbypr (3532)37-68-04

MeH3a (8412)22-31-16

Mepmb (342)205-81-47
PocToB-Ha-[loHy (863)308-18-15
Psa3zaHb (4912)46-61-64

Camapa (846)206-03-16
CaHkT-lMeTepbypr (812)309-46-40
Capartos (845)249-38-78

EavHbiii agpec: mfp@nt-rt.ru | http://men.nt-rt.ru

GaAs
MOHOJIUTHBIE
UHTETPAJIbHbIE CXEMbI
2015

CMorneHck (4812)29-41-54
Coum (862)225-72-31
Crasponosnb (8652)20-65-13
Teepb (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbaHoBck (8422)24-23-59
Ydha (347)229-48-12
Yenabuhck (351)202-03-61
Yepenosel, (8202)49-02-64
Apocnasnb (4852)69-52-93




COOEPXAHWE

ATTeHioaropbl

MP107 GaAs MUC 5-pa3psagHoro atteHtoatopa 0,1 - 40 My .ovvvniineeinnnniann.s, 4
MP108 GaAs MUC 6-pa3pagHoro atteHtoatopa 0,1 - 20 M. .evvennieeeeeninniannnsn 6
MP109 GaAs MUC 6-pa3psagHoro atteHtoatopa 0,1 - 20 T .evvvnnieeeennnnnnnnn. .8
KommyTartopsl

MP202 GaAs MAC gByxno3uunonHoro CBY kommytatopa 0,1 - 6 IMu.............. 10
MP203 GaAs MUC peyxno3uumoHHoro CBY kommytatopa 0,1 - 20 Mu............. 12
MP205 GaAs MUC geyxno3uumnoHHoro CBY kommytatopa 0,1 - 20 [Ty, ............ 14
Yennutenu

MP502 GaAs MUC 6ydepHoro yenmmtens 1 - 4 Ml .eeiiiieeeeiiiiiiiiinne.. 16
MP531 GaAs MAC manowymawero yeunutena 8 - 12 Mue.euieeeeiieiiiennennnn. 18
MP540 GaAs MAC ceepxwupokononocHoro ycunutensa 0,01 - 20 My.............. 20
MP541 GaAs MUC 6ydepHoro yeunutenst 7 = 12 Ml e eeeeeeee e iieiiiiieeeens 22
(®a3oBo3BpaLaTeny

MP305 GaAs MUC 6-pa3psagHoro dasoBpalarens L-4ManasoHa......ceeeueennn... 24
MP308 GaAs MAC 6-pa3psgHoro asoBpallatens S-4ManasoHa.....eeeeneennnn.. 26
MP332 GaAs MUC 6-pa3pagHoro dazoBpallatens X-gMana3oHa.....eeeeneennenn. 28
YKa3aHUA MO MPUMEHEHMIO N IKCTUIYATALMM «ueeeeernnneeereeennnneaeeeennnnananns 30

Pa3paboTka CBY MAC MO 33KA3. e ceeeeeeiieeiiiie e eeeeeeeiieeeeeeannnn 32



MP107 GaAs MWC 5-tu PA3PALHOIO ATTEHHOATOPA 0,1-40 I'TL

MWC BbinonHeHa Ha ocHoBe GaAs pHEMT ¢ aauHoii 3a-
tBOpa 0,25 MKkM. MUC opueHTupoBaHa ans pabotsl B
cocTaBe rMOPUAHO-UHTErpanbHbIX Moaynei c obuei
repmeTusauueir. MUC copepXuT nATb KOMMYTUPYEMBbIX
ceKkuuin ocnabnenus u gpaiisep uudpoBoro ynpasne-
HMA napannenbHoro Tuna. CurHansl ynpaBneHus CTaH-
papta TTJ/1. Pa3mepsbl kpuctanna 2,25x1,0X0,1 mm.

OCHOBHbIE MAPAMETPbI (T=25 °C)

MNapameTp, eanHMLA 3MepeHus 3HayeHue
[lnanasoH pabouux yacror, 'y 0,1...40,0
Konuuectso paspspos 5
HauanbHble notepw, ab, He bonee 6,5
Jlnana3oH BHOCUMBbIX ocnabnenuii, ab 31
LLlar BHOcMMoOro ocnabnexus, ob 1
MapasuTHas da3oBas KOHBepcUs, rpag, He bonee
- auanasoH YacTtot 0,1 - 15 Ty 30
- amanasoH yacTot 15 - 40 Iy, 70
HanpsxeHue nutaHus, B -7,5
Tok notpebnexus, MA, He Gonee 5

CTPYKTYPHAS CXEMA

Mapmuseaumsi oog yapasscun 1.1

PACNONOXEHWE KOHTAKTHbIX NMNOLALOK [MKM]
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YMPABJIEHWNE COCTOAHNEM
CocTosHune HanpaxeHie ynpasiexis 0603HaueHune HasHauenue
(A1-A6), B
CeKuus aTTeHi0aTopa Ha NPOXOA 0+0,8 Bxog CBY Bxop
BeepeHHoe ocnabneHue cekumei 2,2+5,0 Bbixog, CBY BbixOA,
Al YnpaBneHue cekuueit 1,0 nb
A2 YnpaeneHwue cekuueit 2,0 ob
A3 YnpaBneHue cekuueit 4,0 b
A4 YnpaeneHue cekuueit 8,0 b
A5 Ynpaenenue cekuueit 16,0 nb
VSS HanpseHue nutaHus ApaiiBepoB ynpaBneHus
GND 06umin

Pa3mep KOHTaKTHbIX nnowagok 100x100 MKMm
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OrrwocHTentssoe ocnalineqwe, n&

OTHOCUMTeNIbHOE BHOCMMOE ocslabneHue
(OCHOBHbIX COCTOAHMWI WU MOHOTO BKJHO‘-IEHMFI)

-40
001

B03BpaTHble noTtepu no Bbixoay
(OCHOBHbIX COCTOAHMWI U MOHOTO BKJHO‘-IEHMFI)

OTHocuTenbHas ha3oBas KOHBepcuUA
(OCHOBHBIX COCTOSIHWIA U MOJTHOTO BKMIOYEHMA)




MP108 GaAs MUC 6-tn PA3PALHOIO ATTEHHOATOPA 0,1-20 ITL,

MP108

o
||
o
1

MUC BbinonHeHa Ha ocHoee GaAs pHEMT ¢ anuHoi 3a-
TBOpa 0,5 MKM. MAC npegHasHayeHa gns paboTbl B CO-
CTaBe rMbpUAHO-UHTErpanbHbIX Moayneii ¢ obuen rep-
meTu3aumen. MUC copepmuT WecTb KOMMYTMPYyEMbIX
cekuuin ocnabnenus u gpaiisep uudpoBoro ynpasne-
HUA napannensHoro Tuna. CurHansl ynpaeneHUs CTaH-
papta TTJl. Pa3mepsbl kpuctanna 2,5x1,5X0,1 mm.

OCHOBHbIE MAPAMETPbI (T=25 °C)

MapameTp, eAnHULA U3MepeHus 3HaueHue
[nana3oH paboumx yacror, Iy, 0,1...20,0
Konuuectso paspspos 6
HauanbHble notepw, ab, He bonee 5,5
[lnana3zoH BHOCUMbIX ocnabneHuit, gb 315
LWar BHocumoro ocnabnewus, nb 0,5
MapasuTHas da3oBas KOHBepCUs, rpag, He bonee
- amana3oH vyactot 0,1 - 10 My, 30
- auanasoH YacTtot 10 - 20 My, 60
HanpseHue nutanus, B -7,5
Tok notpebnexus, MA, He Gonee 5

CTPYKTYPHAS CXEMA

Tt vuima o mspesors jopakssst (T11}

PACMONOXEHNE KOHTAKTHbIX MIOLALOK [MKM]
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YIMPABJIEHWUE COCTOAHNEM ) T .
CocTosHune Hanpmf:ﬂig)nlpgmewﬂ 0603HaueHune Hasnauenve
CeKums aTTeHi0aTopa Ha NPOXOA 00,8 Bxon CBY Bxop
BeeneHHoe ocnabneHue cekumen 2,2+5,0 Bbixog, CBY Bbixog
Al YnpasneHnue cekuueit 0,5 b
A2 YnpasneHnue cekuueit 1,0 gb
A3 YnpasneHnue cekuueit 2,0 ob
A4 Ynpasnenue cekuueit 4,0 ob
A5 YnpaBneHue cekuueit 8,0 nb
A6 YnpasneHue cekuueit 16,0 nb
VSS HanpskeHue nutaHua fpaiiBepoB ynpaBneHus
GND 06wunit

Pasmep KOHTaKTHbIX naowanok 100x100 MKkm
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MP-109D GaAs MC 6-PA3PAAHOIO ATTEHHOATOPA 0,1 - 20 I'TL4

MUC BbinonHeHa Ha ocHose GaAs pHEMT ¢ gnuHow 3a-
TBOpa 0,5MkmM. MUC npepgHasHayeHa ans paboTsl B CO-
CTaBe rMOPUAHO-UHTErpaNbHbLIX MOAYNei ¢ obLeii rep-
meTusauuen. MAC copgepxuT WecTb KOMMYTUPYEMbIX
ceKuuit ocnabnenus u apaiisep uudposoro ynpasne-
HUA napannenbHoro Tuna. CurHansl ynpaBneHua cTaH-

MPLIOS
i
E
=
J papta TTJ1. Pa3mepsl kpuctanna 2,5x1,5x0,1 mm.

by s
Bl W: Nz W:.;: ;.

OCHOBHbIE MAPAMETPbI (T=25 °C)

MapameTp, egnHMLA M3MEPEHUS 3HayeHune
[nanasoH paboumx yacror, Iy, 0,1...20,0
Konuyectso pa3pspos 6
HayanbHble notepw, ab, He 6onee 7,5
[lnanasoH BHOCUMbIX ocnabneHuin, b 31,5
Llar BHocumoro ocnabnexus, ob 0,5
CKO amnnutyaHoit ownbkm, Ab, He 6onee 0,35
Mapa3uTHas da3oBas KOHBEpPCUs, rpag, He bonee

- ananasoH Yactot 0,1 - 10 Iy, +4

- Amana3oH yactot 10 - 20 My, +8
HanpsaxeHue nutaHus, B -75
Tok notpebnexus, MA, He Gonee

CTPYKTYPHAA CXEMA PACNONOXXEHWE KOHTAKTHbIX MJIOWALOK [MKM]
Mapoaapsimi Kox ReOposNs s snim | 1T | | N il
-|J|| # A2 rl.'l- & Ad -IH + A d
i ' ' ' P | ]
e | [ [ [ [ o =i B
i i I [l n v
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| [ Dvmaursurpusncore
| WO M 4 M -t
YNPABJTEHWE COCTOAHNEM 0603HayeHmne HasHauenue
CocTosHune Hanpﬁ)n((Tlvl_c::-A Z)n{p;aneuun Bxon CBY sxon

CeKLys aTTeHI0aTopa Ha NPoXop, 0/0,8 Bbixoa CBY Bbixop

BeegeHHoe ocnabneHue cekumeil 2,2/5,0 Al Ynpasnenue cekuueii 0,5 nb
A2 YnpaeneHue cekuueit 1,0 b
A3 Ynpasnenue cekuueit 2,0 fb
A4 YnpasneHue cexkumeit 4,0 nb
A5 YnpaeneHue cekuueit 8,0 nb
A6 YnpasneHnue cekuueit 16,0 gb
VSS HanpsxeHue nuTaHWA ApaiiBepoB ynpaBneHus
GND 06wmit

Pasmep KoHTaKTHbIX naowagok 100x100 mkm
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MP202 GaAs MAC )J,ByXI'IO3I/ILI,I/IOHHOFO CBY KOMMYTATOPA 0,1-6 ITL,

MUC pByxno3uumoHHoro (SPDT) CBY kommytatopa. MUC BeinonHeHa Ha
ocHoBe GaAs pHEMT c pnuHoi 3atBopa 0,5 mkm. MUC npepgHasHavyeHa
ans paboTbl B cocTaBe rnbpuaHo-uHTerpanbHbix CBY mopayneit ¢ obuieit
repmetusauymen. Pasmepbl kpuctanna 1,0x1,0x0,1 mm.

OCHOBHbBIE MAPAMETPbI (T=25 °C)

MNapameTp, eaAnHMLA U3MEPeHUS 3HavyeHue
[nanasoH pabouux vacror, My 0,1...6,0
BHocumble notepy, ob, He Gonee 1,5
Pa3Bs3ka oTKNOYEHHOrO nieya, nb, He MeHee 25
O6patHble NoTepu nneya Ha npoxog, Ab, He 6onee -20
MakcumanbHas anHenHas mowHoctb CBY curHvana, pbm +23
HanpsxeHue ynpasnenus, B 0/+5 (+3,3)

CTPYKTYPHASA CXEMA

Hanpasncune 1 a Hanpaanesue 2 PORT{RFC) - obwmit CBY nopr
s TRAVELI(RF1) - CBY nopr nanpannemns |
TRAVELZ{(RFZ) - CBY nopr nanpamicmss 2
B Uctrl 1 - caruan ynpasncHus
Ii? Uctrl 2 - corvan ynpasnewsd, Uetrl 2=MNOT{Uetr] 1)
TRAVEL 1 ¢ y TRAVEL 2
EN-Y
= =
Uetrl 1 Ueerd 2
YNPABNEHWE COCTOAHNEM
HanpsieHue ynpasneHus HanpseHue ynpasneHus
CocTosHue
Uctrl 1, B Uctrl 2, B
HanpasneHue 1 +5 (+3,3) 0
HanpasneHue 2 0 +5 (+3,3)

PACMOJIOXXEHWUE KOHTAKTHbIX MJIOWALOK [MKM]

Pasmep KOHTaKTHbIX naowagok 100x100 MKkm

0603HayeHue HasHaueHue i me
RFC 06wwit CBY nopt d_‘j:l EtLh
RF1 CBY nopt nneya/HanpasneHus 1 - 2
RF2 CBY nopt nneya/Hanpasnexus 2 ‘_E E_
Uctrl 1 YnpaBneHus CoCToAHNEM é !
Uctrl 2 YnpaBnieHue cocTosHUEM M r
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MP203 GaAs MUC BYXNO3NLMNOHHOIO CBY KOMMYTATOPA 0,1-20 I'TL,

| MP203 °

MWUC pByxno3uumoHHoro (SPDT) CBY kommyTatopa. MAC Bbinon-
HeHa Ha ocHoBe GaAs pHEMT c pauHon 3atBopa 0,5 mkm. MUC
npefHa3HayeHa ans paboTsl B cocTaBe r’MOPUAHO-UHTErPabHbIX
CBY mopyneit c obuieit repmeTusaumeir. Pasmepbl Kpuctanna
1,5x1,0x0,1 mm.

OCHOBHbIE MAPAMETPbI (T=25 °C)

MNapameTp, eanHMLA U3MepeHus 3HayeHue
[lnanasoH pabouux yacror, Iy 0,1...20,0
HauanbHble BHOCMMbIe noTepu, Ab, He bonee 2,5
Pa3Bs3ka oTKaoYeHHoro nieya, b, He meHee 40
O6patHble noTepu nieya Ha Npoxoa, Ab, He 6onee -10
O6paTHble NoTepy OTKOYEHHOTO nneya, ab, He bonee -10
MakcumanbHas anHeitHas mowHocts CBY curnana, pbm +17
HanpsieHue ynpasneHus, B 0/-5

CTPYKTYPHASA CXEMA

Hanparienne |1 PORT <= _‘_{-[_afnpuuncnnc 2 PORT(RFC) - obumii CBY nopr
TRAVELI(RF1)- CBY nopr nanpaencuua |
l TRAVEL2(RF2) - CBY nopt HanpagicHma 2
v A - CHIHAN YNpagneHHua
TRAVEL 1 | TRAVEL 2 B - curnan ynpannenna, B=NOT(A)
5o
A [
YNPABNEHWE COCTOAHNEM
CoctosHue HanpsieHue ynpasnenus A, B HanpsikeHue ynpasnexus B, B
HanpasneHue 1 0 -5
Hanpasnenue 2 -5 0

PACMOJIOXXEHNE KOHTAKTHbBIX MIOLWALOK [MKM]

0603HayeHune HasHaueHue E
]

RFC 06wui CBY nopt al Q Oomo =
RF1 CBY nopt nneya/Hanpasnenus 1 & _E |H3_ ]
RF2 CBY nopt nneya/HanpasneHus 2 E]

RF1 RF2
A YnpasneHus coCTosHNEM I EH—
B YnpaBneHue cocTofHUEM

Pasmep KOHTaKTHbIX nnowagok 100x100 Mkm

12
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MP205 GaAs MUC BYXNO3NLWNOHHOIO CBY KOMMYTATOPA 0,1-20 I'TL,

MWC BbinonHeHa Ha ocHoBe GaAs pHEMT c gnuHoit 3atBopa 0,5 mkm. MUC
npefHasHadyeHa pns paboTel B cocTaBe rMOpuaHO-UHTerpanbHbix CBY
mopyneit ¢ obuei repmetusaumein. MUC cogepxut ABYXNO3MLMOHHBINA
(SPDT) CBY kommyTatop u ppaiteep uucposoro ynpasnenus. CurHan
ynpaBneHusa ctaHgaprta TT/1. Pasmepsl kpuctanna 1,5x1,25x0,1 mm.

OCHOBHbIE MAPAMETPbI (T=25 °C)

MNapameTp, eanHULA U3MepeHUs 3HayeHue
[nanasoH pabouux vacrort, My 0,1...20,0
HauyanbHble BHOCMMble noTepu, Ab, He bonee 2,5
Pa3Bsi3ka oTKNto4YeHHoro nieya, ab, He MeHee 40
O6patHble noTepu nneya Ha npoxoga, Ab, He 6onee -10
O6paTHble NnoTepu OTKIOYEHHOTO neya, Ab, He bonee -10
MakcumanbHas nuHeitHas mowHoctb CBY curHana, pbm +17
HanpseHue nutaHus, B -7,5
Tok notpebnexus, MA, He Gonee 3

CTPYKTYPHASA CXEMA

Hanparnenne 1 _ Hanpamneune 2 PORT(RFC) - obuwmil CBY nogr

PORT =+ o = - .
TRAVELI{RF1) - CBMY nopr vanpagnzsmua |
TRAVEL2(RF2) - CBY nopr wanparisunms 2
! GMTY = ofus i/ Boana rinii cCHriLn YupanscHns/ i mims apainepa
j WSS - nuranns apainepa ynparncins
TRAVEL 1 ¢ }'IRAUEI, 2 Al - curnan yng 1A 0T 1 CBY wosamyTaTopa
YNMPABNEHWE COCTOAHWEM
CocTtosHue HanpsxeHwue ynpasnenus (A1), B
HanpasneHue 1 0+0,8
Hanpasnenue 2 2,2+5,0

PACMOJIOXEHWNE KOHTAKTHbBIX MIOLWALOK [MKM]

0603HayeHmne HasHauyeHue .[E ;
RFC 061y CBY nopr ¢ nBRBgrns
RF1 CBY nopt nneya/Hanpasnenus 1
RF2 CBY nopt nneya/HanpasneHns 2 e g E._""
Al YnpasneHue cOCTOSAHUEM KOMMyTaTOpa G{ iE
VSS HanpsxeHune nuTaHus apansepa ynpasneHus ) (mnInnnn |
GND O6uwmit 1t 2 i =

Pasmep KOHTaKTHbIX naowagok 100x100 MKkm




821 . a&

1811] 1 (522, 0B

TunoBble xapaktepuctukm (T=25 °C)

HayanbHble notepu

25
om 5 10 15 0
HYactoTa. My

BO3BpaTHbIe noTepu nsey Ha Npoxopn

=30

001 3 10 15 20
YacTora, MMy

b

153§

|533| , nb

f;i W St
m"' II\"r.”"'rf

AN,

L

Pa3BA3Ka OTKNIOYEHHOrO nJjeya

Bo3pa1'|-|b|e noTepu OTKJIIOYEHHOro nsevya

-15

-25

MW

0.01 5 10 15 20

YactoTa, My,

15
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MP502 GaAs MUC BY®EPHOTO YCUJIUTENA 1-4 TTL,

R

MP SO

MWUC npepHasHayeHa ans paboTbl B cocTaBe rmbpuaHo-
nHTerpanbHoix CBY mopyneit ¢ obueit repmetusauuen.
Ycunutens nsrotoeneH Ha ocHoBe GaAs pHEMT c pnuHo#m

3atBopa 0,25 MKM. Pasmepbl Kpuctanna 2,5x1,5x0,1 mm.

OCHOBHBIE MAPAMETPbI
Vdd1=Vdd2=+5 B (T=25 °C, Idd=80 mA)

3HaueHue
HaumeHoBaHMe napameTpa, eauHULbl U3MepeHus
MuH. Makc.
Pa6ouas nonoca yacror, My 1 4
KoatduumeHt ycunenus, ab 18 20
BosBspaTHble notepu Bx/BbiX, Ab - -12
KoatdduumeHnt wyma, gb 4,5
BbixoaHas nuHenHas MOWHOCTb, AbM 13 -
Tok notpebnexus, MA - 90

TUNOBAA CXEMA BKJITHOYEHWNA

PACMOMOXEHNE KOHTAKTHbIX MIOLWALOK [MKM]

10 o *dd a1 1600 _
I |} N - . i} I - 1100 -
|
i ¥
[T [[]vas EBOoOo.
bl s
1
] m-j L/ ST RF_ouT o @ %
REm M I 11 I 3| E
e
e . : g i -I I - %
i fﬁ % 1 : F50a
= O o<
(I
130_| |
2500
ONMMCAHWE KOHTAKTOB
KoHTakt OyHKUus OnucaHue
2 IN Bxop ycunutens. Bxog cormacoBaH ¢ paguoyactoTHbiM Tpaktom 50 Om B nonoce 1-4 My
Mopaya HanNpsXeHWs NUTaHWA Ha NepBbIil U BTOPOW Kackad ycunutens. TpebytoTcs BHeWHWe 610KU-
4,5 vdd1, vdd2
pytolue KoHaeHcaTopbl HoMuHanom 100 n® u 0,1 Mk
7 out Bbixog ycunutens. Beixog cornacoBaH ¢ paamMoyactoTHbIM Tpaktom 50 Om B nonoce 1-4 Iy
1,368 GND IneKTpUYECKM CBA3aHHAA 3emns ¢ obpatHoit ctopoHoi MAC

Pa3mep KOHTaKTHbIX naowagok 100x100 MKkm




|521], a6

P1nE, aBm

25

20

20

TunoBble XapaKTePUCTUKM
Vdd1=Vdd2=+5 B (T=25 °(C, Idd=80 mA)

KoadpuuueHt ycunenus
.".II R
|'
0E 25 4.5 85 T
Hactora, My
BbixoagHasA NUHeHasa MOLWHOCTb

YactoTa, My

NF, nb

|522] . Ak

KosdhpuumeHt wyma

Yactora, My

Bo3BpaTHble NoTepu No BbIXOAY

2.5 4.5
Yacrora, My

85
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MP531 GaAs MNC MAJIOLWWYMALLETO YCUNATENA 8-12 T

MPS531.03

MUC manowymswiero ycunutens npefHazHadeHa ois pa-
60Tbl B CcOCTaBe rMbpuaHo-uHTerpanbHbix CBY moayneit
c obuweit repmeTn3auuein. Ycunutenb U3roToBIEH Ha OC-
HoBe GaAs pHEMT c pnuHoi 3atBopa 0,25 MKM. Pa3mepsl
Kpuctanna 2,5x1,5x0,1 mm.

OCHOBHbIE MAPAMETPbI
Vdd1=Vdd2=Vdd3=+5 B (T=25 °C, Idd=45 MA)

3HayeHune
HaumeHoBaHue napameTpa, eAMHNLbI U3MEpEHUs
MuH. Makc.
Pa6ouas nonoca yacror, My 8 12
KoatduumeHt ycunenus, ab 24 26
BosBspaTHble notepu Bx/BbiX, Ab - -10
KoadpduumneHt wyma, b 2
Tok noTpe6nexus, MA - 90
Pa6oyas Temneparypa, °C -55 60

TUNOBAA CXEMA BKJITHOYEHWNA

160 #Vdd a1
i |
[wn (e [
T —— -
e g||('wjr =
REIN M . '

PACMONOXEHNE KOHTAKTHbIX MIOLWALOK [MKM]

1050 650 00
- —_—— =

53103 = OGEOGE ]

OMNCAHWE KOHTAKTOB

KoHTakT OyHKLMSA Onucanue
1 IN Bxop ycunutens. Bxop cornacosaH ¢ pagnoyactoTHbeiM Tpaktom 50 Om B nonoce 6-14 My
234 Vdd1, Mopaya HanpsKeHWs NUTaHUs Ha NEPBbIA, BTOPOW U TPETUit Kackap ycunutens. TpeGyioTcs BHEWHWE
r vdd2, vdd3 GnokupyowWwme KoHaeHcaTopsl HoMuHanom 100 n® 1 0,1 Mkd
5 ouT Bbixog ycunutens. Bbixod cornacoBaH ¢ paamMoyactoTHbiM Tpaktom 50 Om B nonoce 6-11 [Ty

Pa3mep KOHTaKTHbIX naowagok 100x100 MKkm



1521 . 0B

AB

1511

TunoBble XapaKTepUCTUKM
Vdd1=Vdd2=Vdd3=+5 B (T=25 °C, Idd=45 mA)

Yaemora, My

NF , a6

KoadhpuumeHT wyma

- 10
YactoTa, My

KoadpuuueHt ycunenus 06patHas nepepaya
-20
-40
1 Em e __"_‘_'*x___‘ @ p— i
Fd \\ = L
/z \\\ § o N =t
Vd LY -3 A
A LY
by W
\1_ B0 1 I‘". [
\/
¥
-100
] 10 12 1 & ] 10 12
Yacrota, My YacroTa, My
BO3BpaTHbIe noTtepu no Bxopy BO3BpaTHbIe noTepu no Bbixoay
o
z"'-' = o
5 i
ra
10—
w .
= ™ /'
pa——— - = 15 3 b
B i I'x\‘ % , ‘__-"2
N - N /
— \
-26 11_..“
-30
8 10 12 14 & B 10 12
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MP540 GaAs MUC CBEPXLLWPOKOMOJIOCHOIO YCUNTUTENA 0,01-20 ITL,

MUC cBepXWHUpPOKONONOCHOMO ycMNUTeNs npegHasHa-
YeHa Ans paboTbl B cOCTaBe rMOPUAHO-UHTErPaNbHbIX
CBY mopyneii ¢ obueit repmeTusauueit. Yeunutens us-
rotoBfieH Ha ocHoe GaAs pHEMT c anuHoit 3aTBopa
0,25 mkm. Pasmepsl kpuctanna 1,5x3,0x0,1 mm.

OCHOBHBbIE MAPAMETPbI
Vdd= +7 B, Vg1=+1,5 B, Vgg2=-1B (T=25 °C, Idd=120 mA)

3HayeHue
HaumeHoBaHMe napameTpa, eauHULbl U3MepeHus
MuH. Makc.
Pa6ouyas nonoca yacror, iy 0,01 20
KoatduumeHt ycunenus, ab 10 12,5
BosBpatHble notepu Bx/BbiX, Ab - -13
Koatdduument wyma@10r Ty, b 58
JlnneitHaa mowHoctb@10MTy, nbm 14 18
Tok notpebneHus, MA - 130
TUNOBAA CXEMA BKNTHOYEHWA PACIMOJIOXEHWE KOHTAKTHbIX NJIOWALOK [MKM]
o Vgl o e #Vdd i 20200,
100 | i
il o Il_m | i O ORD &)
i Yy Golersh [+
7 BOLBGIAL e I
OO0 o ]
w1 gE o
~— G
p— Ee
:" IT I = f"'ﬂ-—- L k]
e @ @ E |
rre 1
1 I i
= == == I|: "o N T B T
100 asi =]
- + {F :
ONMMUCAHWUE KOHTAKTOB
KoHTakt OyHKuuA Onucanue
2 IN Bxop yeunutens. Bxog cornacoBaH ¢ paguoyactoTHbiM Tpaktom 50 Om B nonoce 0,01-40 My
4 V662 MNopaya HanpsaXeHUs CMeLeHNs Ha Kackag. TpebyloTcs BHelWHMI 6NOKUpYIoWNii KOHAEHCATOp HOMUHanom 100 n®
5 6 Llenu 610KMPOBKM BLIXOAHOM HanaHCHOM HArpy3ku yCUAMTENs no nepemeHHoMy ToKy. bnokupoBKa ocyuiecTeasercs
! NOCPEACTBOM BHELWHMUX KOHAEHCATOpOB HoMUHanom 100 n® n 0,01 mkd
8 ouT Beixog ycunutens. Beixog cornacoBaH ¢ pagMoyactoTHbIM Tpaktom 50 Om B nonoce 0,01-20 Iy
11.12 Llenn 6n10KMpOBKM BXOAHOW GanaHCHO Harpysku ycunauTens no nepeMeHHOMy TOKy. BnokupoBka ocyuiecTasercs
! NOCPEACTBOM BHELWHNUX KOHAEHCAaTOpoB HoMUHanom 100 n® n 0,01 MK
13 Vgg1l MNopaya HanpsxeHUs cMelleHns Ha Kackag. TpeGyloTcs BHeWHWIT 6A0KMPYIOLLMiA KOHAEHcaTop HoMUHanom 100 nd
1,3,7,9 GND JdneKTpUYecKn CBA3aHHan 3emMns

Pa3mep KOHTaKTHbIX naowagok 100x100 MKkm



NF. a6

TunoBble XapaKTepUCTUKM
Vdd= +7 B, Vg1= +1,5 B, Vgg2= -1 B (T=25 °C, Idd=120 mA)

KoadpuuueHt ycunenus
25
20
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0,01 10 20 30 40
YacTora, My
BO3BpaTHbIe noTtepu no Bxopy
[
| |
= Y o~
= .20 5 .I."' i r)'
W 1 1]
| ]
-30 H
.II
|
40
.04 10 20 30 40
YacToTa, My
KoadduumeHT wyma
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| .
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| /
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- e L e
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0.05 505 101 1581 20
UYacraora, My

06patHas nepepaya

-20
.-"f.- A i
-30 — e
..-'l/..z
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o.01 10 20 30 40
Yacrora, My
BO3BpaTHbIe noTepu no Bbixoay
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UacToTa, Ty
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oo w0 20 k) 40
UacToTa, MMy
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MP541 GaAs MUC BY®EPHOTO YCUJIUTENA 7-12 TTL,

MUC npepgHasHayeHa ois paboThl B cocTaBe rMbpuaHo-uHTErpanbHbix CBY
Mofyneil c obuiei repmeTusaunein. Ycunutenb U3rotosneH Ha ocHose GaAs
pHEMT ¢ pnuHoii 3atBopa 0,25 MKM. Pasmepsl kpuctanna 1,2x1,2x0,1 MM,

MPS41.01

OCHOBHbIE MAPAMETPbI
Vdd1=Vdd2=+5 B, Vg1=Vg2 - He nogkntoyeHsl, (T=25 °C, Idd=85 mA)

3HayeHue
HaumeHoBaHMe napameTpa, eanHULbI U3MepeHus

MuH. Makc.
Pa6ouas nonoca vacror, My 7 12
KoatbduumeHt ycunenus, gb 19 23
Bo3BparHbie notepu Bx/BbiX, 4b - -10
BbixogHas MHeNHas MOWHOCTb, AbM 15 -
Tok notpe6nexus, MA - 120

TUNOBAA CXEMA BKJIOYEHWNA PACMOJIOXXEHWE KOHTAKTHbIX MJIOLWAOK [MKM]

1200
- = -—
550
- -
400

e BE [

22

a
o |
=] ;
RF_OUT Se o ||@
9
=
o
)
Lin]
!
e 6 a !
11— - —t
_ 130 ql
. sa0 o
_ 1000 _
ONUCAHWE KOHTAKTOB
KoHTakt OyHKLMA OnucaHue
2 IN Bxop ycunutens. Bxop cornacosaH ¢ pagnoyactoTHbiM TpakTom 50 Om B nonoce 6 — 12 My
Moaaya HanpsxXeHWs NUTaHUA Ha NepBbIA U BTOPOI Kackap ycunutens. TpebyioTcs BHeWHMe 610KMpyloLMe KOHAEH-
4,5 Vdd1, vdd2
catopbl HomuHanom 100 n® u 0,1 mkd
7 ouT Bbixog ycunutens. Beixod cornacoBaH ¢ pafMo4actoTHbIM TpakTom 50 OM B nonoce 4 — 16 My
9,10 Vg1, Vg2 [lononHuTtenbHoe, BHEWHee HAaNpPsAXeHWe CMeLLeHUs NepBoro U BTOPOro Kackaaa ycunutens
1,3,6,8 GND IneKTpUYECKM CBS3aHHas 3emns ¢ 06paTHoil ctopoHoit MUC

Pa3mep KOHTaKTHbIX naowagok 100x100 MKkm




[521| . ab

. AB

[$11]

30

25

TUnoBble XapaKTePUCTUKM
Vdd1=Vdd2=+5 B, Vg1=Vg2 - He nopknioyeHsl, (T=25 °C, Idd=85 mA)

KoadpuuueHt ycunenus

MYactoTa, MMy

Bo3BpartHblie noTepu no Bxoay

YectoTa, My

. AB

1513

B

|s22

=25

=30

35

-40

-45

50

06patHas nepepaya

Bo3BpaTHble NoTepu No BbIXOAY

YacToTa, My
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MP305 GaAs MUC 6-tn PA3PALHOIO ®A30BO3BPALLIATESIA L-ANATA30HA

MWC BbinonHeHa Ha ocHoBe GaAs pHEMT c gnuHoi 3atBopa 0,5
MKM. MUC npegHa3HayeHa ans paboTbl B COCTaBe rMOPULHO-UHTE-
rpanbHbiXx Moaynen c obueit repmetusaunein. MUC conepxut wectb
KOMMYTUPYEMbIX CEKLMA (pa3oBOro caBura u gpaisep Ludposoro
ynpasaeHus napannenbHoro Tuna. CurHansl ynpasneHua ctaHgapra
TTJ1. Pazmepsbl kpuctanna 3,5x3,0x0,1 mm.

OCHOBHbIE MAPAMETPbI (T=25 °C)

MapameTp, eanHMULA 3MepeHus 3HayeHue
[nana3oH paboumx yacror, Iy, 11...15
Konnyectso pa3panos 6
HauanbHble notepw, ab, He bonee 8
O6paTHble noTepu no BXoAy/Bbixoay, Ab, He Gonee -12
CKO cha3wbl, rpap, He 6onee 4
AmnnutyaHas KoHBepcus, ab, He bonee 0,7
HanpsaxeHue nutaHus, B -7,5
Tok notpebnexus, MA, He Gonee 5
CTPYKTYPHAA CXEMA PACNONOXXEHME KOHTAKTHbIX NMJIOWALOK [MKM]
Mapannenshiii kon undposoro ymparnesna (TTJ) e
g Al Az o A3 Ad AS Ab Emm
|
AN G S AT L
|n»aﬁm”ﬂmm nnanup ‘ﬂmﬂw‘lmﬁw”mwp i ,E
it
Bxop CBY l = - l L L Brixog CBY : E
S iy Hestono| o H sy s e 1< o
Gads MHC I! i
3
a
o
R oo
]
YIMPABJIEHWNE COCTOAHNEM
CocTosiHue Hanpnx((e::l_ig;lpsanema 0603HayeHue HasHaueHue
HayanbHas coctosiHue 0+0,8 Bxop CBY Bxop
BknioueHne a3oBoro auckpeTa cekumm 2,4+5,0 Bbixog, CBY Bbixoa
Al YnpasneHue cekuueit 5,6 rpag
A2 YnpasneHue cekuueit 11,2 rpap
A3 YnpasneHue cekuuein 22,5 rpap
A4 YnpaBneHue cekuueit 45 rpag
A5 YnpasneHue cekuueit 90 rpag
A6 YnpasneHnue cekuueit 180 rpaa
VSS HanpsxeHue nuTaHus fpaitBepa ynpasaeHus
GND 06wuit

Pa3mep KOHTaKTHbIX nnowagok 100x100 Mkm



TunoBble xapaktepuctukm (T=25 °C)

BHocuMmble noTepu Bo3BpatHble noTepu No BXoAy
(B HAaYaNbHOM 1 BO BCEX COCTOSAHUAX) (B HaYaNbHOM M BO BCEX COCTOAHMSAX)
-10
E £
] &
YacTora . MMy
Bo3BpaTHble NOTepM No BbIXOAY BHocumblii (ha3oBblif CABUT
(B HAaYaNbHOM 1 BO BCEX COCTOSAHUAX) (OCHOBHBIX pa3psagoB)

&

|522] . nB

1.1 1.2 1.3 1.4 1.5
Yacrora , My
AMNANTYAHAsA KOHBEpPCUA CpepHeKBaapaTM4HOe OTKIOHEHUeE (ha3bl

(OCHOBHBIX pa3psagoB)

AmnnuTyaHan coHsepcua, 1B

11 1.2 1.3 1.4 15 i1 1.2 1.3 14 1.5
Hactora , Ty YacTora , MMy
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MP308 GaAs MC 6-tu PA3PALHOIO ®A30BO3BPALLATENA S-ONANA30HA

MWC BbinonHeHa Ha ocHoBe GaAs pHEMT ¢ gnuHoii 3atBopa 0,5 mkm. MAC npep-
Ha3HayeHa ans paboTbl B cocTaBe rMOPUAHO-UHTErpaNbHbIX Moaynen ¢ 06-
wei repmetnsaumeinn. MUC copepuT WecTb KOMMYTUPYEMbIX CEKLUMIA (Ha30BO-
ro casura u gpansep uucdpoBoro ynpasneHus napaaienoHoro tuna. CurHanel
ynpasneHusa ctangaprta TTJl. Paamepsl kKpuctanna 3,5x3,0x0,1 mm.

OCHOBHbIE MAPAMETPbI (T=25 °C)

MapameTp, eanHMLA U3MEpeHUs 3HaueHue
[nanasoH pabounx yactor, Iy 34... 4
KonnyecTBo pa3pagos 6
HauanbHble notepw, ab, He bonee 5
O6paTHble noTepu No BXoAy/BbIXoay, Ab, He 6onee -13
AbconioTHas olwmnbKa ycTaHOBNEHHOI tha3bl, rpaj, He bonee 5
AmnnutyaHas KoHBepcus, ab, He bonee 15
HanpsikeHue nutaHus, B -7,5
Tok noTpebneHus, MmA, He 6onee 5
CTPYKTYPHAA CXEMA PACNONOXXEHME KOHTAKTHbIX MJIOWALOK [MKM]
— II::\;r:1.1c.1mu|l :‘m\:ll'ﬁmmmyﬂ:a:qcuune'l 1'_11;“ : i Fs -
11—
Jln:ﬂm ‘ nn..:ep ‘ ’%':?"' ‘ .'uu:m Jlns:lhw ,In:mn
e | T T T T T L
>—H s e v e 1 e e
Gans MHC
Bras c %:u
=
L CIPRERRPEOS
YNPABNIEHWE COCTOAHMEM - - -
Coctosnue Hanpﬂm(e:lm_iz/;l’p;anerlmi 0603HayeHne HasHauyeHue
HayanbHas coctosHue 00,8 Bxop CBY Bxop
BkntoyeHune da3oBoro guckpera cexkunu 2,4+5,0 Buixog, CBY Bbixop,
Al YnpasneHue cekuueit 5,6 rpag
A2 YnpasneHwue cekumeit 11,2 rpap,
A3 YnpaBneHue cekumen 22,5 rpag
A4 YnpasneHue cexkumeil 45 rpag
A5 YnpasneHue cekuueit 90 rpag
A6 YnpaeneHue cekumein 180 rpag
VSS HanpsxeHue nutaHus apaiiBepa ynpasieHus
GND 06wt

Pa3mep KOHTaKTHbIX nnowagok 100x100 Mkm
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1521}, a6

1522, Ak

AMNNHTY IHER KDHBERCUA, 0B

-3.5

4.3

TunoBble xapaktepuctukm (T=25 °C)

BHocumble noTepu
(B HayaJlibHOM U OCHOBHbIX pa3pﬂp,os)

32 34 38 8 4 42
YacTora, MMy

Bo3BpaTHble NOTepM No BbIXOAY
(B HaYaNbHOM U OCHOBHbIX Pa3psLoB)

AMnauTyaHan KoHBepcus
(OCHOBHBIX pa3pAfoB U NONHOE BKIOYEHUE)

YacTora, My

|511], AB

AfconoTHan oumbea damss, rpag

&

Bo3BpatHble noTepu No BXoAy
(B HaYaNbHOM U OCHOBHbIX Pa3psAoB)

32 34 3.6 1B 4 42

BHocumblit ha3oBblit caABUT
(oCHOBHbIX pa3psgoB)

32 34 36 38 4 4.2
YacTora, My

CpenHeKBappaTUYHOE OTKIOHEHUeE ha3bl
(OCHOBHbIX pa3psi4oB W NOSHOE BKIOYEHUE)

iz 34 36 a8 4 412
Yactora, My
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MP332 GaAs MAC 6-tu PA3PALHOIO ®A30BO3BPALLATENA X-ANANA30HA

MWC BbinonHeHa Ha ocHoBe GaAs pHEMT ¢ panHoit 3aTBopa 0,5 MkmM. MUC
OpMeHTUpOBaHa Ans paboTbl B cCOCTaBe rMOPWULHO-UHTErpanbHbIX MO-
pyneit c obueit repmetusauuein. MUC cogepXuT wectTb KOMMYTUPYEMBbIX
cekumin ha3oBoro cBura v gpaiisep UMb poBOro ynpaBaeHus napanneb-
Horo Tuna. CurHanel ynpaeneHus ctaHgapta TTJI. Pa3mepbl Kpuctanna
2,75%2,0x0,1 MM.

OCHOBHbIE MAPAMETPbI (T=25 °C)

I'IapameTp, eduHNUa U3MepeHunsa 3HaueHue
[nanasoH pabounx yactor, Iy 8,5...10,5
Konnyectso pa3psanos 6
HauanbHble notepw, ab, He 6onee 9
O6paTHble noTepu No BXoAy/BbIXoay, Ab, He 6onee -9
CKO cha3wl, rpap, He 6onee 6
CKO amnnutyael, ab, He 6onee 0,5
HanpsaxeHue nutanus, B -7,5
Tok noTpebneHus, MA, He 6onee 5
CTPYKTYPHAA CXEMA PACNONOXXEHME KOHTAKTHbIX MJIOWALOK [MKM]
1 i1 3 bl ..--.:u‘::.'\.a.u..;.nmm.m T
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YMPABJIEHWE COCTOAHUEM ' I
HanpsieHue ynpasneHus
Coctosnue (A1-AG), B 0603HayeHue Ha3snayenune
HayanbHas coctosiHue 0+0,8 Bxop, CBY Bxop
BknioueHne a3oBoro auckpeTa cekumm 2,4+5,0 Bbixog CBY Bbixop,
Al YnpasneHue cekuueit 5,6 rpag
A2 YnpasneHwue cekumeit 11,2 rpap,
A3 YnpaBsneHwue cekumeit 22,5 rpap,
A4 YnpasneHue cexkumeil 45 rpag
A5 YnpasneHue cekuueit 90 rpag
A6 YnpasneHue cekumeit 180 rpap,
VSS HanpsxeHue nutaHus apaiiBepa ynpasieHus
GND 06wt

Pa3mep KOHTaKTHbIX nnowagok 100x100 Mkm
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|521], nb

|22, pB

AmMNnUTYHER KOHBEPCHA, 1B

TunoBble xapaktepuctukm (T=25 °C)

BHocumble noTtepu
(B Ha4aJlbHOM N BO BCeX COCTOHHMHX)

7 ] ] 10 11 12
YactoTa, My

Bo3BparHble NoTepu Nno BbIXoAY
(B Ha4yaJllbHOM N BO BCeX COCTOHHMFIX)

Yacrora, MMy

AMnAuTyAaHasA KoHBepcua
(OCHOBHBIX pa3psagoB)

Bo3BparHble noTepu no Bxoay
(B Ha4yaJlbHOM U BO BCeX COCTOﬂHMﬂX)

1511, dit

BHocumblit ha3oBbIN CABUT
(B0 BCEX COCTOAHMSAX)

BHOCHMBIN (aI0BGLET CaBmT, [rxan

A6contoTHaA hasoBas ownbKa
(OCHOBHbIX pa3psagoB)

Yacrota, MMy
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YKA3AHWNA MO MPUMEHEHWIO N IKCTITYATALUN

TpeboBaHus Mo 3aWuTe OT CTaTMYECKOro anekTpuyectsa no OCT 11 073.062-2001.

PEKOMEHOALWW 1O MOHTAXY
Kpuctann MUC moHTUpyeTCA Ha NOAN0XKKY 06paTHOI METANNN3NPOBAHHOI CTOPOHOI METOAOM NPUKNEUBAHMA C NO-
MOLLbIO 3IEKTPONPOBOAHOTO Knes.

MopnoXKa [oMKHa ObiTb NpeBapuTENbHO 0YMLLEHA U 00e3KUpeHa.

Ha noanoXkKy cnegyet HAHOCUTb MUHUMaNbHOE KONUYECTBO (ﬂ03y) 3IEKTPONPOBOAHOIO Knesf, Tak yTo0OLI NOCNE NO-
3UWUNOHNUPOBAHNA N YCTAHOBKU KpUCTanna Knen BbICTyNa BOKPYr BCEro nepuMeTpa Kpucrtania (VUWI HE MeHee 4eMm
C Tpex CTOpOH) B BUE TOHKOrO NosAcCKa.

Pexumel noaMMepusauuu (OTBep)K]J,EHIAH) Knea [oJiXHbl COOTBETCTBOBATL YCTAHOBJIEHHBIM Tp660BaHI/IFIM npon3so-
OVUTena Knes.

PEKOMEHJALMW NO NPUCOEAMHEHWIO MPOBOJIOYHbIX BbIBOLOB
MpucoeanHeHne BbIBOLOB K KOHTAKTHbIM niowaakam kpuctanna MAUC pekomeHzyeTca BbINONHATL TEPMO3BYKOBOIA
CBApKOW 3010TOW NMPOBONOKOW AUaMeTpoM 25-30 MKM.

JlonyckaeTcs BbINOAHATL CTbIKOBblE (BCTbIK — «IWAPUK») UM HAXNECTOYHblE (BHAXNECTKY — KKJWUHY») CBApHble CO-
elMHeHus.

Bce coeanHeHuMs [OMKHBI ObITb BbINMOSHEHbI NPU HOMUHAIBHOW TEMNEPATYPe HarpeBa paboyeit 30HbI (TeMnepatypa
HUXHero nogorpesa) 150 °C.

CBapHble COeAMHEHUs BCTbIK AOMKHbI ObITb BbIMOAHEHBI C MPUMEHEHWeM yeunus cxatus 30-60 rc, cBapHble coeu-
HeHua BHaxnecTky — 20-50 rc.

B 30Hy cBapkwu cneayeT nofaBarb MUHMMaNbHOE KONMYECTBO YNbTPA3BYKOBOI 3HEprum, obecneynBaoLiee Hafex-
HOCTb W KQYeCTBO COEIMHEHUS.

[invHa nepeMmblyeK, COEANHAIOWNX KOHTAKTHbIE NNOLAAKM KPUCTANIA U NOANOMKM, AOMKHA ObITb MO BO3MOXHOCTH
MUHUMaNbHOMW.

MpoBONOYHbIE BLIBOALI (NEepeMblyKM) MOCie TePMO3BYKOBOW CBAPKW He AOMKHbI KAcaTbCA CTPYKTYPbl U GOKOBbIX
pebep kpuctanna MAC.

Mo Bonpocam Npoaax 1 NoAAepXkU obpataiTecs:

ApxaHrenbck (8182)63-90-72
AcTaHa +7(7172)727-132
Benropog (4722)40-23-64
BpsHck (4832)59-03-52
BnagmsocTok (423)249-28-31
Bonrorpag, (844)278-03-48
Bonorpa (8172)26-41-59
BopoHex (473)204-51-73
EkatepuHbypr (343)384-55-89
VBaHoBo (4932)77-34-06
WxeBck (3412)26-03-58
KasaHb (843)206-01-48

KanunuHrpag (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KpacHogap (861)203-40-90
KpacHospck (391)204-63-61
Kypck (4712)77-13-04
Jivneuk (4742)52-20-81
MarnuToropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93

HabepexHble YenHbl (8552)20-53-41

HwxkHWii Hoeropog, (831)429-08-12
HoBoky3Heuk (3843)20-46-81
HoBocunbupck (383)227-86-73
Open (4862)44-53-42

OpeHb6ypr (3532)37-68-04

MeHsa (8412)22-31-16

Mepmb (342)205-81-47
PocTtoB-Ha-[loHy (863)308-18-15
Ps3aHb (4912)46-61-64

Cawmapa (846)206-03-16
CaHkT-MeTepbypr (812)309-46-40
CapartoB (845)249-38-78

EavHbiii agpec: mfp@nt-rt.ru | http://men.nt-rt.ru

CMoneHck (4812)29-41-54
Couu (862)225-72-31
Crasponons (8652)20-65-13
Teepb (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
TioMeHb (3452)66-21-18
YnbaHoBckK (8422)24-23-59
Ydha (347)229-48-12
YensbuHck (351)202-03-61
Yepenosel, (8202)49-02-64
Apocnasnb (4852)69-52-93





