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MpuemHuk HaBuraumoHHbin MHI-M7
LBNA.468157.113P3

HacTtosdwwee P3 npegHasHayeHo  Ans
O3HaKOMIeHUs c TEXHUYECKUMU
XapaKkTepuctmkamu, YCIOBUAMM
aKkcnnyaTauuu, TpaHCNopTUPOBaHMS n

XpaHeHUs1 MHOroKaHarnbHOro HaBWrauMOHHOIo
npuemHuka MHIM-M7 LIBNA.468157.113 n ero
ncnosnHeHusa (ganee npveMmHuk nnu MHIM-M7)
cornacHo tabnuue 1.

Tabnuuya 1/ Table 1

Navigation receiver MNP-M7
CVIA.468157.1130M

The present Operation Manual describes
technical specification, operating conditions,
transportation and storage conditions of a
multi-channel navigation receiver MNP-M7
CVIA.468157.113 and its modifications in
accordance with the Table 1 (hereinafter
referred to as “the receiver” or “MNP-M77).

O6o03HayeHue /
Designation

HanmeHoBaHue / Name

NuTtepa / Letter

LIBNA.468157.113

MpuemHuk HaBuraumoHHbin MHIM-M7

Navigation receiver MNP-M7

o1

LIBNA.468157.113-05

MpremHuk HaBuraumoHHbin MHIM-M7.1

Navigation receiver MNP-M7.1

MNpueMHUK NpegHasHadeH Ansi onpegerneHus
TEKYLIMX KOOPAMHAT, BPEMEHM U BeKTopa

CKOPOCTU no curHanam CMYTHMKOBbIX
paguoHaBuraumnoHHolix cuctem  [TIOHACC,
GPS n SBAS.

MHI-M7 moxeT ucnonb3oBaTbCA B COCTaBe
HaBUTALMOHHbLIX  KOMMIIEKCOB WU  CUCTEM
pPasfMyHOro Ha3Ha4eHus.

MapameTpbl  MHOPMaUMOHHOrO  obmeHa
(ckopocTb  0BmeHa n ncnonb3yemble
NPOTOKOSbI), @ TakKe HavallbHble YCTaHOBKM
npueMHUKa  Moryt  OblTb  onpeferieHbl
notpebutenem  npu  3akase  COrnacHo
npuIioXxeHuio A.

MpennoxeHns M 3amMeyvyaHusi, CBSA3aHHble C
paboTon MpUeMHUuKa, MOXHO HanpasnsTb MO
agpecam:

The receiver is designed for determining
current coordinates, time and velocity vector
using GLONASS, GPS and SBAS satellite
navigation systems signals.

MNP-M7 may be applied in navigation
systems and a variety of applications.

Both data exchange parameters (bit rate and
protocols) and navigation receiver initial
settings can be specified by a customer when
placing an order pursuant to Annex A.

Proposals and remarks related to the receiver
operation may be sent to the following
addresses:

http://www.irz.ru/answers/

e-mail: market@irz.ru
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1 OnucaHme n paboTa npueMHUKa
MHMN-M7

1.1 HasHayeHne npuemMHuKa

1.1.1 TlpnemMHuk HasuraynoHHoln MHI1-M7
LUBNA.468157.113 wn ero  ucnonHeHue
npegHasHa4yeHbl ans onpegeneHns
reorpaduyeckmx KOOpAMHAT, BO3BbILUEHUS
Hag 9nnMNcouMaoM, BPEMEHM U BeKTopa
CKopocCTK hpasoBoro ueHTpa AYY no curHanam
CHC I'MOHACC [1], GPS [2] n SBAS [3].

1.1.2 BHewHun Bug npuemHmka MHIM-M7 gnsa
LIBNA.468157.113 nokasaH Ha puCyHke 1.
Ons

O3HaKOMIneHunA C BO3MOXXHOCTAMU

NMPUEMHUKA W MONyYeHUs nepBOHAYanbLHOro
pekoMeHayeTcs
CPeAacTBo,

onbITa pa6OTbI C HMM
MCNnonb30BaThb oTnago4yHoe
ONMCaHHOE B NPUNOXeHUn b.

Navigation receiver MNP-M7
CVIA.468157.1130M

1 Design and operation of MNP-M7
receiver

1.1 Function

1.1.1 MNP-M7 navigation receiver
CVIYA.468157.113 and its modifications are
intended for determining  geographical
coordinates, ellipsoid altitude, time and
velocity vector of an antenna amplifier (AUU)
phase centre using GLONASS [1], GPS [2],
and SBAS [3] satellite navigation signals.

1.1.2 MNP-M7 receiver layout is given in figure
1 for modification CVIA.468157.113.

To test receiver functions and get start-up
expertise in operation of the receiver it is
strongly recommended to use evaluation
board specified in Annex B.

PucyHok 1 - BHewHun sug MHIM-M7 LUBWUA.468157.113 /
Figure 1 — Layout of MNP-M7 CVIA.468157.113

1.1.3 MNpnemMHuk npegHasHa4yeH ans
akcnnyatauuMm B YCHOBUAX  BO3OEWCTBUSA
cnegylowmnx KNUMaTu4eckux u MexaHm4eckunx
drakTopOoB:

- CcuHycougarnbHoil BUGpaLUMM B [AManasoHe
yactoTr ot 10 go 2000 lu c amnnuTygon
BUBpoyckopeHus 10 49 m/c? (59);

Ha oOOHOWM
amnnutyge

- CuMHycouaarbHON
yactote  (2515)

Bnbpaumm
ly npu

1.1.3 The receiver is designed for operation
under the following climatic and mechanical
factors:

- sinusoidal vibration within the frequency
range from 10 to 2000 Hz with a vibration
acceleration amplitude up to 49 m/sec? (5g):

- sinusoidal vibration at a single frequency
(25¢5) Hz with a vibration acceleration

4
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BUBpoyckopeHust 19,6 m/c? (2g) B TeyeHne 30
MWHYT;

- OOHOKpaTHbIX MeXaHUW4yecKux yaapoB C
MUKOBLIM YAApHbLIM yckopeHuem Ao 196 m/c?
(20g) v ONUMTENbHOCTBLIO OEVWCTBUSA YAAPHOro
yckopeHus ot 5 go 15 mc;

- MHOTOKpaTHbIX MeXaHW4YeCcKux yaapoB C
MMKOBLIM YA@pHbLIM yckopeHuem Ao 196 m/c?
(20g) v ONUMTENbHOCTBLIO OEVWCTBUSA YAAPHOro
yckopeHust oT 1 go 5 mc;

- MNOHMXEeHHOW paboyen  TemnepaTypbl
okpyxatoLeit cpeabl MuHyc 40°C;

- NOBbllWEHHON  pabouyen
oKpYy)KatoLien cpeapl +65°C;

Temneparypbl

- cpedbl C OTHOCUTENbHOW BMNAXHOCTbIO [0
80% npu Temnepatype +20°C.

Navigation receiver MNP-M7
CVIA.468157.1130M

amplitude of 19,6 m/sec® (2g) within 30
minutes;

- single mechanical shocks with a shock
acceleration peak value of up to 196 m/sec?
(20g) and shock acceleration duration action
from 5 to 15 msec;

- multiple mechanical shocks with a shock
acceleration peak value of up to 196 m/sec?
(20g) and shock acceleration duration action
from 1 to 5 msec;

- low operational environmental temperature of
minus 40°C;

- high operational environmental temperature
of plus 65°C;

- environmental relative humidity of up to 80%
and temperature +20°C.
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1.2 TexHNYeCKME XapaKTePUCTUKN

1.2.1 TllpuemHuk MHI1-M7 obecneuvnBaet
BbINOSTHEHWE CreayrLnX QYHKUNRA:

- napannenbHbin NpueMm n obpaboTky Ao 24-x
curHanos MIOHACC (CT-kog), GPS (C/A-kon)
n SBAS B yacToTHOM guanasoHe L1 (1575 —
1610 Mly);

- BblUMCNEHWE TeKylMx reorpagu4eckmnx
KoopanHat  (LWMPOTbI, AONroThbl, BbLICOTHI),
BEKTOpa MNyTEBOM CKOPOCTU (MyTeBOW yron,
nyteBasd CKOPOCTb) B 3aJaHHOW cucteme
koopamHat (WGS-84, 113-90.02, CK-42 wnn
CK-95) c temnom o1 1 go 20 pas B cekyHAay;

- (bopmmpoBaHME OLEHKM  TOYHOCTU MU
AOCTOBEPHOCTU HaBUTraLMOHHbIX
onpeneneHun;

- onpenenexue BceoOLlero

CKOOpAUHMpoBaHHoro BpeMmenn UTC(SU) mnnu
UTC(USNO);

- ¢dopmMupoBaHMe W Bblgada curHana
CEKYHOHOW METKM BPEMEHW, MONOXUTENbHLIN
dpoHT KkoTOopon npuBsa3aH Kk UTC(SU) wunu
UTC(USNO);

- aBTOHOMHbIA  KOHTPOSb
HaBuraumoHHoro nons (RAIM);

LeNIOCTHOCTU

- XpaHeHne un OOHOBNEHME anbMaHaxoB WU
ademepung CHC IMNTOHACC, GPS u SBAS BO
BCTpoeHHou flash-namaTy;

- NpueMm, AeKoOupoBaHME M MCMNOSb30BaHME
anddepeHumanbHbiXx  nonpasok,  opmart
KOTOPbIX ~ COOTBETCTBYET  pekoMeHAauusm
ctaHgapta RTCM 10402.3 [4];

- obMeH fgaHHbIMK C noTpebuTtenem nNo ABYM
KaHanam UART B BblOpaHHOM
NHPOPMALMOHHOM MPOTOKOSE;

- NpOrpaMMHOE MEpPEKYEHNE MNPOTOKONOB
nHdOpMaLUNOHHOIro obmeHa.

Navigation receiver MNP-M7
CVIA.468157.1130M

1.2 Specification

1.2.1 MNP-M7 receiver functionality is the
following:

- simultaneous reception and processing of up
to 24 GLONASS (CT-code), GPS (C/A-code)
and SBAS signals within L1 (1575 - 1610
MHz) frequency band;

- calculation of actual geographical
coordinates (latitude, longitude, altitude),
ground speed vector (track angle, ground
speed) in specified system of coordinates
(WGS-84, PZ-90.02, SK-42 or SK-95) with a
rate from 1 to 20 times per second,

- formation of accuracy evaluation and validity
of navigation determinations;

- determination of universal coordinated time
UTC (SU) or UTC (USNO);

- determination and output of second's time
tag the positive edge of which is snapped to
UTC (SU) or UTC (USNO);

- Receiver Autonomous Integrity Monitoring
(RAIM);

- storage and update of almanacs and
ephemeris of SNS GLONASS, GPS and SBAS
in internal flash-memory;

- reception, decoding and use of differential
corrections the format of which complies with
the recommendations of RTCM 10402.3 [4]
standard;

- data exchange with user's equipment through
2 UART channels with the help of
communication protocol selected;

- switching of communication protocols with
the help of software.



MpuemHuk HaBuraumoHHbin MHI-M7
LBNA.468157.113P3

1.2.2 NHCcTpyMeHTanbHas NorpeLLIHoCTb
HaBWraLUMOHHbIX onpeaeneHnn

1.2.2.1  WVHcTpymeHTanbHasi  NOrpeLHocTb
HaBUraLUMOHHbIX onpeneneHumn c

aoBeputenbHon BeposiTHOCTbIo 0,95:
- NNaHOBbIX KOOPAWHAT, M:

1) B pexume «ITIOHACC», «GPSy,
«MMOHACC+GPS» npn GDOP<4: 6 wm;

2) B pexume «[TIOHACC+GPS ¢
ucnonb3osaHnem SBAS» npu GDOP<2: 3
M;

3) B pexume «ITIOHACC+GPS ¢
NCMNosib30BaHNEM anddepeHumanbHbIX
nonpasok» npu GDOP<2: 2 wm;

- BbICOTbI, M:

1) B pexume «[ITIOHACC», «GPSy,
«MOHACC+GPS» npn GDOP<4: 10 wm;

2) B pexume «[ITIOHACC+GPS c
ncnono3oBaHnem SBAS» npu GDOP<2:
S wm;

3) B pexume «[ITIOHACC+GPS c

ncrnonb3oBaHnem  guddepeHumnanbHbIX
nonpasok» npn GDOP<2: 3 wm;

- ckopoctn npu GDOP<4: 0,03 m/c;

- BpemeHun npmn GDOP<4: 100 Hc.

1.2.3 Bpemsa nosiydeHus nepBbIX
HaBUrauMoHHbIX onpeaeneHnin npu MoLHOCTH
BXOAHOro curHana He meHee muHyc 160 gbBT,
¢ (TunoBoe/MakcumarsHoe):

- «roOpsYNnY CTapT: 215;
- «TEennbIN» CTapT: 30/ 35;
- «XONOAHbLIN» CTapT: 35/50.

Navigation receiver MNP-M7
CVIA.468157.1130M

1.2.2 Instrumentation error of
determinations

navigation

1.2.2.1 Instrumentation error of navigation
determinations with 0,95 confidence level of:

- plane coordinates, m:

1) in “GLONASS”, "GPS” and
“GLONASS+GPS” mode at GDOP<4: 6 m;

2) in “GLONASS+GPS with the use of
SBAS” mode at GDOP<2: 3 m;

3) in “GLONASS+GPS with use of
differential corrections” mode at GDOP<2: 2
m;

- altitude, m:

1) in “GLONASS”, "GPS” and
‘GLONASS+GPS” mode at GDOP<4: 10
m;

2) in “GLONASS+GPS with the use of
SBAS” mode at GDOP<2: 5 m;

3) in “GLONASS+GPS with use of
differential corrections” mode at GDOP<2: 3
m,

- velocity at GDOP<4: 0,03 m/sec;

- time at GDOP<4: 100 nsec.

1.2.3 Acquisition time of first navigation
determinations at input signal power of not
less than 160 dBW, sec (typical/maximum):

- “hot start”: 21/5;
- “warm start”: 30/ 35;
- “cold start”: 35/50.
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lNpumeyaHus:

1.  «lopsayuti»  cmapm  0O3Ha4aem
mekywux Oambl U  8PEMEHU,  /1aHO8bIX
KoopOuHam, docmosepHoz0o anbmaHaxa
(ucxodHble OaHHbIe) U akmyaribHbIX 3ghemepuO.

Hanu4ue

2. «Tennbili» cmapm 03HayYaem  Hanudue
UCXOO0HBbIX QaHHbIX U omcymcmeue akmyarbHbIX
aghemepud.

3. «XonodHsbili» cmapm 03HadYaem omcymcmeue
UCXO0HbIX OaHHbIX U aghemepud.

1.2.4 KaHanbl obmeHa wuHdoOpMauuen c
notpeburenem

1.2.4.1 TlpueMHuK ocyulectsnser obmeH
AaHHbiMM  no  aByMm kaHanam UART c

ypoBHAMK curHanoB LVTTL co CKOpoCTbio
obmeHa 13 psga 1.2, 2.4, 4.8, 9.6, 19.2, 38.4,
57.6, 115.2 KéuT/c. AnekTpuyeckme
xapakrtepuctukn curHanos LVTTL npuBeneHsl
B NpunoxeHun B.

BHUMAHUE! MNPEBbILWEHNE YPOBHEN
BXOAHBbIX CUIrHANOB CBbILUE
3HAYEHUW, YKA3AHHbIX B

NPUNOXEHUN B, MOXET MNMPUBECTU K
BbIXoAy NPUEMHUKA U3 CTPOA!

1.24.2 WHdpopmaumsa B kaHanax UART
nepepaetca 6Gantamun. bant wnHbopmaumm
Bcerga uMmeeT BoCeMb OUT JaHHbIX W
COMpOBOXOaeTCs O4HUM CTapTOBbIM GUTOM U
KaKk MWHMMYM OOHMM cCTOnoBbIM 6utom 6e3
6uTta napurtera.

1.2.4.3 Kaxgbin kaHan obmeHa MOXeT ObITb

HacTpoeH Ha  OAWMH M3  BO3MOXHbIX
MHOPMAaUUNOHHBLIX npoTokonoB: MNP-binary
(cm. LIBUA.460951.002), IEC 61162 1
(NMEA 0183) wnu RTCM 10402.3  (cm.
LIBLA.460951.001).

BHUMAHUE! MHI-M7 BCEIMOQA

OBECNEYUBAET NMPUEM U OBPABOTKY
KOMAHO B ®OPMATE MNP-BINARY
HE3ABUCUMO oT BbIBPAHHOI'O
NMPOTOKOJIA OBMEHA!

Navigation receiver MNP-M7
CVIA.468157.1130M

Notes:

1. The “hot start” means availability of a current date
and time, plane coordinates, valid almanac (initial
data) and current ephemeris.

2. The *“warm start” means availability of initial data
and unavailability of current ephemeris.

3. The “cold start” means unavailability of initial data
and ephemeris.

1.2.4 Channels for data exchange with user's
equipment

1.2.4.1 The receiver communicates through
two UART channels with LVTTL signal level at
any bit rate from the series of 1.2, 2.4, 4.8, 9.6,
19.2, 38.4, 57.6, 115.2 kbps. Electrical
parameters of LVTTL signals are given in
Annex C.

ATTENTION! EXCEEDING THE INPUT
SIGNAL LEVELS OVER THE VALUES
GIVEN IN ANNEX C CAN CAUSE FAILURE
OF THE RECEIVER!

1.2.4.2 Data in UART channels are transferred
in bytes. The byte always contains eight data
bits and is accompanied by one starting bit
and at least one stopping bit without parity bit.

1.2.4.3 Each data communication channel may
be set for one of available communication
protocols: MNP-binary (see
CVIA.460951.002), IEC 61162 1 (NMEA 0183)
or RTCM 10402.3 (see CVIA.460951.001).

ATTENTION! MNP-M7 ALWAYS RECEIVES
AND PROCESSES COMMANDS IN MNP-
BINARY FORMAT REGARDLESS OF THE
SELECTED COMMUNICATION PROTOCOL!
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1.2.5 MNapameTpbl curHana CeKyHOHOW MEeTKU
BPEMEHN:

- MONAPHOCTL: NONOXUTENbHAS;
- ANUTEeNbHOCTb nMmnysnbeca: 1 Mc;
- ypoBeHb curHana: LVTTL;

- npuesiska: (Bblbupaetca noTpedbuTenem)
UTC(SU), UTC(USNO), INOHACC, GPS.

1.2.6 MNuTtaHue n notpebnsemas MOLWHOCTb

1.2.6.1 lNutanne MHI1-M7 ocywecTBnsieTcs
NMOCTOSAHHBIM HanpshKeHUeM B [uanas3oHe OT
2,8 oo 3,6 B c paamaxom nynbcauui He bonee
200 mMB 4yepes  koHTaktT 22  "VIN"
PekomeHoyemoe  3HayeHWe  HanpsxeHus
nuTanus ot 2,8 go 3,3B.

1.2.6.2 lotpebnsemaa mowHocTb MHI1-M7
npu HanpskeHun nutadma 2,8 B, BT
(TvnoBasi/makcumanbHas):

- B pexume oOHapyXeHUs CUrHanos:
0,6 /0,66;

- B pPexXume COMNPOBOXOEHUS CUrHasnos:
0,4/0,45.

1.2.6.3 luTaHMe 4yacoB peanbHOro BpeMeHu
(RTC) oCyLlecTBnsaeTCs NOCTOSIHHbIM
HanpskeHveMm B AmanasoHe ot 2,0 goo 3,6 B
yeped koHTakT 23 "VBAT". Tok no uenwu
"VBAT" He npeBblmaetr 10 MkA. Cxema
dopmupoBaHua nutaHua RTC B MHI-M7
npuBegeHa Ha puUcyHke 2.

Navigation receiver MNP-M7
CVIA.468157.1130M

1.2.5 Parameters of second's time tag signal:

- polarity is positive;
- pulse length is 1 msec;
- signal level is LVTTL;

- snapping to UTC(SU), UTC(USNO),
GLONASS, GPS (to be selected by a
customer).

1.2.6 Power supply and consumption

1.2.6.1 MNP-M7 is powered by direct voltage
within the range from 2,8 to 3,6V with the
voltage ripple no more than 20 mV through
“VIN” pin 22. Recommended supply voltage is
from 2,8 to 3,3 V.

1.2.6.2 MNP-M7 power consumption under
supply voltage of 2.8 V is as follows
(typical/maximum), W:

- signal acquisition mode: 0,6/0,66;

- signal tracking mode: 0,4/0,45.

1.2.6.3 Real time clock (RTC) is powered by
direct voltage within the range from 2,0 to 3,6
V through “VBAT” pin 23. “VBAT” circuit
current is less than 10 pA. MNP-M7 RTC
power supply diagram is given in figure 2.
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BAT54C

22

«VIN» I E

23 @——]

«VBAT»

]

MNP-M7

RTC pow er

T

PucyHok 2 — lNMutaHue RTC B MHI-M7
Figure 2 — MNP-M7 RTC power supply

1.2.6.4 TlpneMHNK MOXHO NepeBecTu B peXnm
OTKITOYEHMS, NOJAaB HyNeBOWM MNOTEeHuuan Ha
KOHTakT 24 "/SHDN", kOTOpbIi COE€AWHEH C
curHanom "VIN" yepes peauctop 20 kOwm. lNpu
39TOM CHUMaeTCH NUTaHWe CO BCEX ANIEMEHTOB
cxembl, Kpome RTC. Tok noTtpebneHus
npUeMHMKa B 3TOM pexume He npesbiwaeT 0,2
MA.

1.2.6.5 T[uTaHne Ha BHELIHIOK aKTUBHYH
aHTEHHY MOXeT nofaBaTbCs MO LEeHTpasibHON
xune BY-kabensa uyepes koHTakT 20 "VANT".
[donyctnmoe HanpspkeHne NUTaHWa akTUBHOM
aHTeHHbl oT 0 pgo +12 B, mMakcmmarbHbIN
Aonyctnumbin ToK 4o 50 MA.

BHUMAHUE! 3AWLNTA OT KOPOTKOIO
3AMbIKAHUA MO LUEMNMA "VANT" B
NMPUEMHUKE OTCYTCTBYET. nPU
HEOBXOAUMOCTHU NOTPEBUTEIb
AOJIKEH NMPEAYCMOTPETb CXEMY
3ALLNTBI CAMOCTOATENBHO.

1.2.6.6 PekomeHgyemas cxema 3awuTtbl OT
KOPOTKOro 3aMblKaHUS NpuBeOEHA Ha PUCYHKe
3.

Antenna pow er
from2,3t055vV . _ 4

ouTlt

1.2.6.4 The receiver can be transferred into
shutdown mode by applying zero potential
onto "/SHDN" pin 24 which is connected with
"VIN" signal through 20 kOhm resistor. At that
power is removed from all the elements of the
circuit except RTC. Receiver consumption
current in this mode is less than 0,2 mA.

1.2.6.5 Power can be supplied to external
active antenna through the central HF-cable
cord via "VANT" pin 20 contact. The allowable
power supply voltage of active antenna is from
0 to +12 V, rated maximum current is 50 mA.

ATTENTION! SHORT CIRCUIT
PROTECTION IN "VANT" CIRCUIT IS NOT
AVAILABLE IN THE RECEIVER. IF NEEDED
A CUSTOMER SHALL ENSURE SUCH A
PROTECTION CIRCUIT AT HIS OWN
ACCOUNT.

1.2.6.6 Recommended short circuit protection
diagram is given in figure 3.

20 MNP-M7

Sw
MAX4785

) R I
T

2

GND1

<VANT»

T
1

PucyHok 3 — PekomeHayemasi cxema 3almuTbl OT KOPOTKOrO 3aMblKaHUS AN aKTUBHbIX aHTEHH
C TOkOM noTpebneHnsa oo 50 mA

Figure 3 — Recommended short circuit protection diagram for active antennas with consumption
current of up to 50 mA
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1.2.7 Cbpoc npnemHuka

1.2.7.1 Tlpn nogaye nNUTaHUA Ha KOHTaKT 22
"VIN" npuemMHuKa BCTPOEHHast cxema
cynepsusopa nUTaHus aBTOMaTU4YECKN
dopmMmupyeT annapaTtHbli  curHan cbpoca.
Takke npPUEMHUK MOXHO cbpocuTb, nopas
UMNyInbC HyneBOro noTeHumana
ANUTENbHOCTLIO HE MeHee 1MKC Ha KOHTaKT 26
"IMR". CurHan "/MR" npyemMHuKa COeanHeH C
curHanom "VIN" yepes peauctop 20 kOm.

1.2.7.2 [Ona nporpaMMHOro nepesanycka
npueMHMKa c uenb uMmutTaumm "ropsidero”,

"Tennoro" u "xonogHoro" cTapta MOXHO
ucrnionb3oBatb ynpasnawowmn  kagp 3006
npotokonnia MNP- binary, onucaHHbIn B

AokymeHTe LIBNA.460951.002.

1.2.8 MabapuTHble pa3mepbl 1 Macca

1.2.8.1 MabaputHble pasmepbl MHIM-M7, mm,
He bonee:

- ana LUBNA.468157.113: 29,25x29,25%3,1;
- ansa LUBNA.468157.113-05: 29,25x29,25x3,4.

lNpumevyaHue — [lpuemHuk MHII-M7  dnsa
ucriosiHeHuUU LIBNA.468157.113 umeem
cmaHdapmHbIl gopm-chakmop LCC84
ebicomodl 3,1 mm.

1.2.8.2 Macca MHTI-M7, r

(TnoBasi/makcumansHas): 3,5/ 6.

1.2.9 TlapameTpbl  BbIXOOHOW  OMOPHOM

yactoTbl «10 MIMu»

1.29.1 [lapameTpbl BbIXOAHOW  OMOPHOM

yactoTbl «10MIMu» ans LIBNA.468157.113-05:

- cTangapTHas yactoTa: 10 Mlu;
- CKBaXXHOCTb: 2;

- ypoBeHb curHana 3B LVTTL:

Navigation receiver MNP-M7
CVIA.468157.1130M

1.2.7 Reset of the receiver

1.2.7.1 When power is supplied to "VIN" pin 22
the built-in power supervisor circuit generates
hardware reset signal automatically. The
receiver can be also reset by applying zero
potential pulse with duration of not less than 1
pusec to "/MR" pin 26. "/MR" signal of the
receiver is connected with "VIN" signal through
20 kOhm resistor.

1.2.7.2 To reset the receiver by software in
order to simulate "hot", "warm" and "cold" start
one can use 3006 supervisory frame of MNP-
binary protocol specified in CVIA.460951.002.

1.2.8 Overall dimensions and mass

1.2.8.1 Overall dimensions of MNP-M7 are not
more than:

- CVIA.468157.113: 29,25x29,25x3,1 mm;

- CVIA.468157.113-05: 29,25x29,25x3,4 mm.

Note - MNP-M7 receiver of CVIA. 468157.113
modification has standard LCC84 form factor with
the height of 3,1 mm.

1.2.8.2 Mass of
maximum): 3,5/6 g.

MNP-M7 is (typical /

1.2.9 Parameters of "10 MHZz" output reference
frequency

1.2.9.1 Parameters of "10 MHz" output
reference frequency for CVIA.468157.113-05
are:

- standard frequency: 10 MHz;
- pulse ratio: 2;

- 3V LVTTL signal level:

11
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1) BEpxHUA ypOBEHb BbIXOL4HOIO
HanpsxeHus, B, He MeHee: 2;

2) HWKHWA  YpPOBEHb  BbIXOLHOrO
HanpsbkeHus, B, He Gonee: 0,4;
NAOTHOCTb

crnekTparnbHasd dra3oBbIx

LYMOB:

1.29.2

1) mmHyc 100 abH/T'y, B nonoce 100
My,

2) mmHyc 120 gbH/T'y B nonoce 1 kly;

3) muHyc 135 gbH/I'y B nonoce 10 kIy;

4) muHyc 135 abu/T'y B nonoce 100
KIu.
BbIXOOHOW

MapameTpbl OMOPHON

yactoTtbl «10MIMu» ana LIBWA.468157.113-05
npy nponagaHnun HaBUraUMOHHOIO pPeLleHus
Ha BpemMsi 4O 5 MUH N CKOPOCTU U3MEHEHUS

Temneparypbl

OKpyXarwlien cpegbl 00

24°C/yac, He Gonee:

- HecTaburbHOCTb YacTOThbl: 20*10'9;

- MOrpeLHOCTb CUHXPOHU3aUUN BPEMEHMH,
MKc: 1.

Navigation receiver MNP-M7
CVIA.468157.1130M

1) output voltage upper level: not less than

2V;

2) output voltage down level: not more than
0,4V,

- phase noise spectral density:

1.2.9.2 Parameters of

1) minus 100 dBn/Hz within 100 Hz
band;

2) minus 120 dBn/Hz within 1 kHz
band;

3) minus 135 dBn/Hz within 10 kHz
band;

4) minus 135 dBn/Hz within 100 kHz.

"10 MHZz" output

reference frequency for CVIA.468157.113-05
during navigation determination loss for up to 5

min

and at

the rate of environmental

temperature change of up to 24 °C/hour are:

- frequency instability: less 20%10°°;

- time synchronization error: less 1 psec.

12
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1.3 YcTponcTBo n pabota
1.3.1 OnucaHune paboThl

1.3.1.1 HaBuraynoHHble CUrHansbl,
nanydyaemole HKA TTIOHACC, GPS n SBAS,
NPUHUMAKOTCS  HaBUraUMOHHOW  aHTEHHOMW.
AHTEHHa MOXeT ObiTb aKTUBHOW, T.€. UMETb
BCTPOEHHbIN MarnoLlyMsALLNIA ycunuTenb
(MWY), vnn naccmBHOW. AKTMBHAA aHTEHHa
TpebyeT nogaynm HanpsbkeHus NUTaHud, Kak
npasuio, No LeHTpanbHon xune BY kabens.

CurHansl HKA, NPUHATLIE aHTEHHOM,
nocTynalT Ha BXO4 TMPUEMHUKE, KOTOPbLINA
MOXeT OoTcnexuBaTb W UCMONb3oBaTh AN
NnonyyYeHnss  HaBUrAUWOHHbBIX  OonpeaeneHuni
(reorpaduyeckunx KoopauHar, BEKTOpa
CKOPOCTU W BpPEMEHU) [o 24-x curHanos
OLHOBPEMEHHO.

1.3.1.2 locne nogayn HanpsXXeHUa NuTaHu4,
a TaKkke Npu BbINOMIHEHMM annapaTtHOro Wnu
nporpaMmmHoro cbpoca (1.2.7) npuUEMHUK
Npou3BOAMT nNpoueaypy WHAUManusaumm u
CamMOTECTUPOBaHUS. Mocne YCMNELIHOro
OKOHYaHMSA npoueaypbl  CaMOTECTUPOBAHUS
NPUEMHUK MEPEXoauT B PEXMM LUTATHOWM
paboThbl.

1.3.1.3 B pexume witatHom paboTbl NPUEMHUK
aBTOMATU4YECKN MNbITaeTCa OBHapYXWUTb U
3axBatutb curHanel ot  HKA. MHI-M7
Nno3BoSIsieT Nonb3oBaTento 3anpewaTtb paboTy
C OTAENbHBLIMU CMYTHUKAMWN KaXXOOW CUCTEMBbI
U ycTaHaBnMBaTb CMNYTHUKOBLIM CUCTEMaM
pasnnyHbIN npuoputeT npwm nomoLum
ynpasnswowero kagpa 3006 npotokona MNP-
binary.

Mo ymonuyaHuio paspelueHbl BCE CNyTHUKK
cuctem NMOHACC n GPS, a cnytHukn SBAS

3anpelleHol. Bce cnyTHWKOBblIE  CUCTEMDI
UMET OQMHAKOBbLIN NPUOPUTET.
1.314 MepBoHa4anbHO NPUEMHUK

aBTOMaTU4eCKM BbiOMpaeT aAna obHapyxeHus
CNYTHWKM CUCTEM C HaMBbLICLLUMM NPUOPUTETOM,
npy HanMuunm anbMaHaxa W BPEMEHW OHWU
3anyckalTcs B MNopsigke, onpeaensiemMom

Navigation receiver MNP-M7
CVIA.468157.1130M

1.3 Design and operation
1.3.1 Operation

1.3.1.1 Navigation signals emitted by
navigation satellites GLONASS, GPS and
SBAS are received by navigation antenna.
Antenna may be active, i.e. it may comprise
built-in low-noise amplifier (LNA), or antenna
may be passive. Active antenna requires
power supply through the core wire of HF-
cable as arule.

The navigation satellite signals received by
antenna are transferred to the input of the
receiver which can track and use up to 24
signals simultaneously to get navigational
determinations  (geographical coordinates,
speed vector and time).

1.3.1.2 When the receiver is powered on and
when hardware or software reset is done (see
1.2.7) the receiver starts initializing and self-
testing. After successful completion of self-test
procedure the receiver switches to normal
operation mode.

1.3.1.3 In normal operation mode the receiver
automatically starts detecting and grabbing the
signals coming from navigation satellites. A
user has an option to disable reception by
MNP-M7 of a specific satellite of each system
and to set different priorities to satellite
systems with the help of 3006 supervisory
frame of MNP-binary protocol.

By default all GLONASS and GPS satellites
are available and SBAS satellites are disabled.
All satellite systems have equal priorities.

1.3.1.4 First the receiver automatically detects
satellites of a system with the highest priority,
with almanac and time available satellites are
selected in sequence defined by elevation
angle. If there are no satellites available in the
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yrnom  BO3BbiweHusi. [lpy  oTcyTCTBUM
KaHOngaToB NPUOPUTETHBIX cucTem
paccmMaTpuBalOTCs CNYyTHUKW CReaylLmx Mo
NPUOPUTETY CUCTEM.

1.3.1.5 W3 npuHMMaeMbIX HaBUraLMOHHbIX
CUrHanos NnpUeMHUK aekogupyet n
3anoMuHaeT BO BCTpoeHHon flash-namsaTu
ahemepngHyo MHMOPMaUMIO U arnbMaHax,
nucnosnb3yemble AN YCKOpeHUsa obHapyxeHus
CUrHanoB Mpu «ropsiyemM» 1 «Tensiom» crapTe.
Cpok ycTapeBaHus anbmMaHaxa cocTaBnseT
180 pgHen. o wucTeY4eHUM ITOrO BPEMEHU
npuemMHuK 6yaet cuuTaTtb, YTO anbMaHax
OTCYTCTBYET.

1.3.1.6 [Ona nony4YeHnss  JOCTOBEPHOrO
HaBUrauuoHHOIrO  onpeaeneHns  nNpUeMHUKY
HeobXxo4MMO nNpuUHUMaTb He MeHee 4-x
CUrHanoB OT CMYTHWKOB OOHOW CUCTEMbI WMN
2+3 cuUrHanoB OT CMYTHMKOB PasHbIX CUCTEM C
yOOBEeTBOPUTENBHbLIM reoMeTpu4eCcKnm
daktopom (GDOP < 10). BoamMoOxHO
onpegeneHve KoopauHaT no 3 ChyTHUKam
OAHOW CUCTEMbI UNKN 2+2 pasHbIX CUCTEM, HO
npun atom Tpebyetca nmbo 3agaHue U3BHE
NpnbNN3NTENBLHbLIX 3HaYeHu LIMPOTHI,
AOMroTbl M BbICOTbI, NMBO HanmuMyne ux B
NPUEMHUKe OT NpeablayLero peLleHus.

1.3.2 YnpaBneHne npueMHUKOM

1.3.2.1 YnpasneHue MHI-M7  moxeTt
OCYLLIECTBMATLCA MO NOBOMY M3 ABYX KaHaroB
UART.

1.3.2.2 Habop uWHpOPMaLMOHHbIX 6anToB
onpeneneHHon CTPYKTYpb! saBnsieTcs
coobLieHnem nHTepdenca.

1.3.2.3 CneunanbHble coolLeHus,
ynpasnsawowmne pexmmom pabotel MHIM-M7,
nepenasaemble oT All, HasblBalOTCA
KoMaHaamu v Bcerga nepegarTcs B gpopmaTte
MNP binary.

1.3.2.4 CoobweHunsa, noctynatowme ot MHII-
M7, Ha3biBalOTCA BbIXOAHbIMU COOOLLLEHUSAMMN.
CoobuweHns, noctynaowme B  MHI-M7,
Ha3blBalOTCA BXOOHbIMU COOOLLEHNAMMN.

Navigation receiver MNP-M7
CVIA.468157.1130M

higher priority system the satellites of lower
priority are selected.

1.3.1.5 The receiver deciphers and stores
ephemerid data and almanac obtained from
the selected navigation signals in flash-
memory and uses these data for faster signals
detection during "hot* and "warm" start.
Almanac expiry period is 180 days. After this
period the receiver deems the almanac to be
unavailable.

1.3.1.6 In order to obtain true navigation
determination the receiver must receive not
less than 4 signals from satellites of one
system or 2+3 signals from satellites of
different system with satisfactory geometrical
factor (GDOP<10). Coordinates determination
is possible using 3 satellites of one system or
2+3 of different system, but at that it is
required either to specify approximate values
of latitude, longitude and altitude, or the
previous determination shall be available in the
receiver.

1.3.2 Controlling the receiver

1.3.2.1 MNP-M7 can be controlled via one of
two UART channels.

1.3.2.2 The sequence of data bytes of a
specific structure is an interface message.

1.3.2.3 Special messages controlling the
operation mode of MNP-M7 and transmitted
from user equipment are named "commands”
and transmitted in MNP-binary format always.

1.3.2.4 The messages coming from MNP-M7
are named "output messages". The messages
coming into MNP-M7 are named ‘“input
messages". Input and output messages can be

14
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BxodHble ¥ BbIXOAHble COOOLIEHUS MOryT

nepegaesatbcsd B dopmatax MNP-binary,
IEC 61162-1 (NMEA-0183) nnu
RTCM 10402.3, B 3aBUCUMOCTH oT

Bbl6paHHOro npoTokona obmeHa.

1.3.2.5 BxogHble 1 BbixogHble coobLleHuns ans
pasnnyHbIX NPOTOKONIOB O6OMEHa NpMBEaEHbI B
Tabnuue 2.

Navigation receiver MNP-M7
CVIA.468157.1130M

transmitted in format of MNP-binary, IEC
61162-1 (NMEA-0183) or RTCM 10402.3
depending on the selected communication
protocol.

1.3.2.5 Input and output messages for different
communication protocols are given in table 2.

Tabnuua 2 — NpoTokonbl obmMeHa 1 BXogHble/BbIXoAHbIE coobLeHus /

Table 2 — Communications protocols and input/output messages

MpoTokon
obmeHa /_ _ I'Ipm_nel-lgleMOCTb/ UpeHTudpmkartop/ Onucanme / Description
Communication | Application ID
protocol
MNP-binary Mcnonb3yetcss ansa | BoixogHble coobuweHus / Output messages
nony4yeHus  MOJSTHOWM
nHdopmaLmm o} CoobleHne ¢  koopavHaTamu, BpEeMEHeM,
COCTOSIHUM CKOPOCTbI0 OBWKEHNSA n COCTOSIHNEM
npuemHuka u ana | 3000 HaBUraLNOHHOIo NpUeMHuka /
ynpasneHus Message with coordinates, time, velocity and
pexvumammn paboTtbl / navigation receiver status
Used to receive
complete data on the CoobLueHne 0 COCTOSHUM KaHarnoB npuemHuka /
! 3011 S
receiver status and to Message about receiver's channels status
control operation
modes. PaccuutanHble anbmaHaxu [TIOHACC, GPS u
3002 SBAS
Calculated almanacs of GLONASS, GPS and
SBAS
Coo06LeHne 00 yCTaHOBMEHHBIX pexumax padoTbl
3006 npuemHuka /
Message about set operation modes
KBuTaHuMss Ha  ycTaHOBNEHMEe  CBA3NW C
2200 NPUEMHIKOM / _ _ .
Authorization to establish connection with the
receiver
BxogHble coobueHnus / Input messages
UTeHune/ycTaHOBKa pexnmoB paboTbl npuemHumka /
3006 : X ) .
Reading/setting operation modes of the receiver
2000 YcTaHoBKa CBSA3W C NPUEMHMKOM /
Establishing connection with the receiver
IEC 61162-1 BbixoaHble coobueHus / Output messages
(NMEA-0183) PekomeHayeTcs B
KayecTBe OCHOBHOIO Bpems UTC, mecTononoxeHune, BbiCoTa, roAHOCTb
npoTokona ANA | 5 GGA' HaBUraLMOHHOTO PeLIEHMs U p,p._/ _ o
HaBUraLMoHHON UTC time, location, altitude, validity of navigation
annapatypbl obLero determination etc.
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MpoTokon
obmeHa /
Communication
protocol

MpnmeHaemocTb /
Application

WUpeHTtudmkartop/
ID

OnucaHume / Description

Ha3Ha4veHus /
Recommended as a
main protocol for
navigation equipment
of common use

GxGSA’

CnyTHWKKM B peLueHunn /
Satellites in determination

GPGSV

Bugumble cnytHukm GPS /
GPS satellites in view

GLGSV

Buanmble cnytHukn MMOHACC /
GLONASS satellites in view

GxRMC’

Bpems/gata UTC, mMecTononoxeHue, Ha3eMHble
KypC 1 ckopocCTb /
UTC time/date, location, ground route and velocity

GxVTG’

HasemHble Kypc 1 ckopocTb /
Ground route and velocity

GxGLL

MecTononoxeHue, Bpems UTC/
Location, UTC time

GxZDA’

Bpewms/pgaTa /
Time/date

PIRPA

Tekywme yctaHoBku nopTta /
Port current settings

PIRTA

Tekywme napameTpbl Bbi4ayn KoopavHaT W
BpemeHu /

Current parameters of coordinates and time
output

PIRSA

Tekywiaa Macka CrnyTHUKOB, paspeLlleHHbIX K
NCNonb30BaHUKO B pewieHnn HaBI/IFaLI,VIOHHOVI
3agaum /

Current mask of satellites authorized to be used
for determination of navigational task

PIREA

Pesynbtat camokoHTpons MHIM-M7 /
MNP-M7 self-test result

PIRFV

Homep Bepcun BctpoeHHoro N0 MHIM-M7 /
MNP-M7 firmware version

PIRGK

HaHHble MecToonpeaeneHns B npoekummn aycca-
Kptorepa /
Positioning data in Gausse-Krueger projection

PIRRA

HaHHble o} CMyTHUKAX, oTbpaKkoBaHHbIX
anropuTMOM KOHTPOSs LenocTHocTH /

Satellites data screened with algorithm of integrity
check

BxogHble coobuenus / Input messages

PIRPR

3anpoc Ha M3MeHeHue ycTaHOBOK nopTa /
Request to change port settings
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MpoTokon

obmeHa / MpnmeHaemocTb / WUpeHTtudmkartop/ Onmcanme / Description
Communication | Application ID

protocol

3anpoc Ha wu3MeHeHWe napaMeTpoB Bblgayu
KoopauHaT U BpeMeHu /

Request to change the parameters of output of
coordinates and time

BbiGoOp CMYTHMKOB, WCMONb3YyEMbIX B peLleHUU
HaBuUraunoHHon 3agaun /
Selection of satellites used
determination

in navigational

3anyck camokoHTpons MHIM-M7 /
MNP-M7 self-test run

BbixogHble cOOGLIEHUA — OTCYTCTBYIOT /
Output messages — not available

PIRTR
PIRSR
PIRER
RTCM 10402.3 Mpuem
onddepeHumanbHbIX
nonpasok /

Receipt of differential

BxogHble coobwenus / Input messages

corrections

OnddepeHunansHble nonpaskm GPS /
GPS differential corrections

OnddepeHunanbHble GPS
(yacTunyHbIe)

GPS differential corrections (partial)

nonpasku

31

OudbdepeHumaneHblie nonpaskn MNMTOHACC /
GLONASS differential corrections

* Bmecmo cumeona «x» nepedaemcsi 00uH u3 crnedyrouwjux cumeonos: «Px», «L» unu «N» & 3asucumocmu om
moeo, Mo Kakol CrymHUKogol epyrnuposKke rofy4YeHo HagueayuoHHoe peweHue — GPS, TIOHACC unu

CO8MeCIMHO.

* Instead of "x" symbol one of the following symbols is transmitted: "P", "L" or "N" depending on the satellite system
with which the navigation determination is obtained — GPS, GLONASS or combined.

1.3.2.6 MapameTpbl paboTbl NPUEMHMKA MOTyT
OblTb yCTaAHOBMEHbl C MNOMOLbLID danna
NAVIL.EXE nporpammbl ans pabotbl ¢ MHI
LIBLUA.00767-01 12 01 (panee nporpamma
Navi) nnnm KoMaHgHbIX COOBLLEHNN NpOTOKoNa
obmeHa MNP-binary.

OTM KOMaHAbI, B YaCTHOCTH, onpenenaroT.

- CKOpPOCTb, NPOTOKON 0O6MEHa, BbIXOAHbIE
coobuieHus no noptam UART;

- paspelleHHble K  MCMONb30BaHUIO
HaBUrauMoHHbIE CMYTHUKN M NPUOPUTETDI
HaBUraLMOHHbIX CUCTEM,;

1.3.2.6 Parameters of operation of the receiver
can be set with the help of NAVl.exe
CVIA.00767-01 1201 MNP software utility
(hereinafter "NAVI" utility) or command
messages of MNP-binary communication
protocol.

These commands define in particular:

- bit rate, communication protocol, output
messages via UART ports;

- navigation satellites authorized for use
and priorities of navigation systems;
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- NPUBSA3KY U3SMEPEHUN N CEKYHOHON METKMN
K wkane spemeHn UTC(USNO), UTC(SUV),
GPS vnn NMOHACC,;

- UcnoJibdyemble anropmuTMbl Criia>KuBaHUA

(6es crnaxvusaHus, COBMecCTHas
unbTpauma rno Koay n Hecywien, ounstp
KanwmaHna);

- BKINIOYEHME/BbIKNIOYEHNE UCMNONb30BaHNE
MoZenn noHocoepsbl U Tponocoepsl;

- BKINtoYeHue/BbikntoueHne RAIM.

MapameTpbl paboTbl NpMeMHMKA MOryT ObiTb
COXpaHEeHbI B RAM (ncnonb3aytoTted
HeMeasIeHHO) unu flash-namaTtun
(ncnonbayoTca nocne cbpoca).

Bce ycraHoBkn MHI-M7 no ymonuyanuio wn
onucaHne KOMaHOHbIX COO0LEeH NpUBESEHDI
B AokymeHTe «[llpoTtokon o6meHa MNP-
binary» LUBWA.460951.002.

BHUMAHME!
GPS-NPUEMHUKAMU
NPUHYOUTENBHOE
NMPE®GUKCA $GP B
NMPOTOKONA  OBMEHA
(NMEA-0183).

anA COBMECTUMOCTU C
BO3MOXHO
NCNoJib3OBAHUE
COOBLUEHUAX
IEC 61162-1

1.3.2.7 B cnyyae 3agaHus OLKNBOYHbLIX
napaMeTpoB, npuBedwux K TOMY, 4TO
NPUEMHUK nepecTan BblgaBaTb [JaHHble WU
oTBeYaTb Ha KOMaHApl, Heobxoanmo
BbINOSTHUTL  CriedyoLlyo  npouenypy: npwu
nogaye nNUTaHUA UNu NpyM annapaTHoM cbpoce
3aMKHYTb  KOHTakTbl 1 (TX0) wn 4 (TX1)
npuemMHuka mexagy cobown. [locne aToro
npueMHuk BGyget HaxoguTcs B pexume
nporpaMmMupoBaHnss C MNpeaycTaHOBNEHHON
CKOPOCTbIO U NPOTOKONIOM obmeHa no oboum
kaHanam UART — 115200 6ut/c, MNP-binary.

1.3.2.8 [0na cokpaweHnsa BpemMeHun nepBoro
onpefeneHnss HaBUrauMOHHbLIX MapamMeTpoB
npegycMoTpeHa BO3MOXHOCTb BBOAa YacTu
NCXOOHbIX OaHHbIX ANS «Tennoro» crapTa, B
YaCTHOCTW,  NPUBAMN3UTENBHBLIX  3HAYEHUN

Navigation receiver MNP-M7
CVIA.468157.1130M

- snhapping of measurements and second'’s
time tags to time scale of UTC (USNO),
UTC(SU), GPS or GLONASS;

- available algorithms of smoothing (without
smoothing, combined code and carrier
filtering, Kalman's filter);

- switch on/off of use of ionosphere and
troposphere model;

- switch on/off of RAIM.

Parameters of the receiver operation can be
stored in RAM (available for use immediately)
or flash-memory (available for use after reset).

All MNP-M7 default settings and description of
command messages are given in "MNP-binary
communication protocol” CVIA.460951.002.

ATTENTION! TO PROVIDE COMPATIBILITY
WITH GPS-RECEIVERS THE IMPERATIVE
USE OF $GP PREFIX IN MESSAGES OF
IEC 61162-1 (NMEA-0183)
COMMUNICATION PROTOCOL MAY BE
REQUIRED.

1.3.27 In case of entering erroneous
parameters which disables output of the data
by the receiver and the receiver does not
respond to commands, it is necessary to run a
procedure as follows: to contact pins 1 (TXO0)
and 4 (TX1) of the receiver when power is on
or hardware is reset. After that the receiver will
be in programming mode with the presets of
bit rate and exchange protocol for both UART
channels — 115200 bit/sec, MNP-binary.

1.3.2.8 There is an option to enter a part of
initial data for “warm start” in order to reduce
time required for first determination of
navigational = parameters, in  particular,
approximate coordinates and UTC time.
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koopauHat n Bpemenun UTC.

1.3.2.9 Mpwn Heobxo4MMoCTH BBO[,
NPUBNMKEHHBIX NCXOAHbIX AaHHbIX
ocywectengerca oTr All ¢ nomowbio

KomaHaHoro coodbueHuns 3006.
1.3.3 KOHCTpYKUMS 1 Ha3Ha4YeHe KOHTaKTOB

1.3.3.1 llepeyeHb W Ha3HayYeHWE KOHTAKTOB
MHI-M7 npuBeaeHbl B Tabnuue 3.

Navigation receiver MNP-M7
CVIA.468157.1130M

1.3.2.9 If required, approximate initial data is
entered from the user equipment with the help
of 3006 command message.

1.3.3 Design and functions of pins

1.3.3.1 The list of MNP-M7 pins and their
functions are given in table 3.

Tabnuua 3 - HasHa4yeHune koHTakToB / Table 3 — Pins functions

H AnekTpnyeckue
omep
Twn KoHTakTa / CurHan / Xapaktepuctuku curHana/ | HasHa4veHwme /
KOHTakTa /| . . . .
. Pin type Signal Electrical parameters of | Function
Pin number )
signal
MNepenaBaemble gaHHble, UARTO
1 Beixon / Output TX0 LVTTL Transmitted data, UARTO
MpuHnmaemble gaHHble, UARTO
2 Bxon / Input RXO0 LVTTL Received data, UARTO
3 - GND - O6wwmn / Common
MepenaBaemble gaHHble, UART1
4 Bixon / Output X1 LVTTL Transmitted data, UART1
MpuHnmaemble gaHHble, UART1
5 Bxon / Input RX1 LVTTL Received data, UART1
6 - GND - O6wwmin / Common
7 - TP1 - -
8 - TP2 - -
9 - TP3 - -
10 - TP4 - -
11 - TP5 - -
12 - GND - Oo6wwmin / Common
13 - GND - O6wwun / Common
14 - GND - O6wwun / Common
15 - GND - O6wwun / Common
16 - GND - Oo6wwmin / Common
17 - GND - Oo6wwmin / Common
Bxopg BY-curHana /
18 Bxopg / Input RF_IN - HF-signal input
19 - GND - O6wmn / Common
HanpsokeHne po +12B, ToK .
050 MA / HanpsbkeHne nuTaHus akTUMBHOWM
20 Bxopg / Input VANT A aHTEHHBbI /
Voltage up to +12V, current Active antenna power suppl
up to 50 mA P PRl
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AneKkTpnyeckue
Homep
Tun koHTakta/ |CurHan/ XapakTepucTuku curHana/ | HasHa4veHwue /
KOHTakTa /| . ; ; .
; Pin type Signal Electrical parameters of | Function
Pin number )
signal
21 - GND - O6wwuii / Common
22 ) VIN ot +2,8 npo +3,3B / MutaHne npnemHuka /
from +2,8 to +3,3V Receiver power supply
PesepBHoe  nuTaHMe  4acos
23 Bxopg / Input VBAT ot +2,0 o +3,6B / peanbHOro BpeMeHu /
from +2,0 to +3,6V
RTC back-up power supply
CoeauHeH ¢ curHanom «VIN» OrkniodeHue fpnemhmka
24 Bxopg / Input /SHDN 4eDe3 DE3UCTOD 20KkOM (akTnBHBIN "0") /
pesp P Receiver switch off (active "0")
25 - GND - Obwwuii / Common
CoeawnHeH ¢ curHanom «VINy | BHewHun copoc (aktmeHbIn "0") /
26 Bxon / Input MR yepes pesuctop 20kOm External reset (active "0")
27 Boixog / Output | 1SEC LVTTL CekyHniHas MeTka Bpemeni /
Second's time tag
28 Bx./Bbix. GYRO LVTTL Peseps / reserved
In/Out
29 Bx./Bbix. PSEL LVTTL Peseps / Reserved
In/Out
30 Bx./Bbix. PFO LVTTL Peseps / Reserved
In/Out
31 Bx./Bbix. PF1 LVTTL Peseps / Reserved
In/Out
32 - GND - Oo6wwmin / Common
lNpumeyaHue - YposHu cueHanos LVTTL ripusedeHsb! 8 npunoxeHuu B.
Note — LVTTL signals levels are given in Annex C.

1.3.3.2 MHII-M7 npeactaBnger  cobou
MHOFOCOVHYO neyaTHyto nnaTty c
YCTAHOBMEHHbIMA Ha HEW JneMeHTaMn U
3aKpbITYI0 3KpPAHOM, MpeAHasHayYeHHyl Ans
NOBEPXHOCTHOIO MOHTaXa Ha nnarty
notpeburens. ang NCNOSTHEHUSA
LIBNA.468157.113 npuemMHUK BbLINOSIHEH B
BMae moayna B popm-paktope LCC84.

1.3.3.3 [abaputHble pasmepbl MHI1-M7

npeacrtaBneHbl Ha pucyHkax 4 n 5.

1.3.3.4 PekomeHOoBaHHOE pacnosioXeHne u
pasmep KOHTaAKTHbIX MNAOWadoK Ans nankm
MHI-M7 Ha nnaty All npeacrtaBneHbl Ha
pUCyHke 6.

1.3.3.2 MNP-M7 is a multi-layer printed circuit
board with components mounted and covered
with a shield; the receiver is designed for
surface mounting on a PCB of a customer. For
CVIA.468157.113 modification the receiver is
made as a module with LCC84 form factor.

1.3.3.3 Overall dimensions of MNP-M7 are
given in figures 4 and 5.

1.3.3.4 Recommended location and size of
contact pads for soldering of MNP-M7 on the
board of the user's equipment are given in
figure 6.
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762 4
3 29,25

Sizes of contact pads are given for PCBs of no less than 4 accuracy class
as per GOST23751-86.

PasMepbl KOHMAKMHbIX NAOWAGoK daHbl dAA NeYamHbIX NAGm
He Huxe 4 knacca movHocmu no OCTZ23751-86.

PI/IcyHOK 6 - PekomeHOoBaHHbIEe pacnonoxeHne n pa3Mep KOHTAKTHbIX Nnowaaok and nankm
MHTI1-M7

Figure 6 — Recommended location and size of contact pads for soldering of MNP-M7

23



MpuemHuk HaBuraumoHHbin MHI-M7 Navigation receiver MNP-M7

LIBNS.468157.113P3 CVIA.468157.1130M
1.4 MapkupoBka 1.4 Marking
1.4.1 MapkupoBka NpueMH1Ka COOEPKNT: 1.4.1 Marking of the receiver includes:

- TOBapHbI 3HaK 3aBoda - usrotosutens; - trade mark of the manufacturer;

- HAMMEHOBAHWE; - hame;
- 3aBOACKON HOMEP; - serial number;
- 0603HaYeHuMe. - designation.

1.4.2 MapkupoBka TpaHcrnopTHon Tapbl gns 1.4.2 The shipping container marking for

NCMOSNHEHUIN COOEPXKMNT: modifications includes:
- TOBapHbIN 3HaK, HAMMEHOBaHME N agpec - trade mark, name and address of the
3aBOa-M3roToBUTENS; manufacturer;
- HAMEHOBaHWE; - hame;
- KOMNNEKTHOCTD; - contents;
- AaTy BbINycka; - production date;
- rapaHTUNHbIN CPOK XPaHEHMWS; - storage warranty period;
- macca (bpyTT0); - gross weight;
- MaHMnNynaumMoHHble 3Hakm Net, 3, 11, 22 - handling marks No.1, 3, 11, 22 according
no NOCT 14192-96 u 3Hak «AnnapaTypa, to GOST 14192-96 and the mark “Static-
YyBCTBUTESbHAA K cTaTuyeckomy sensitive equipment” according to OST 92-
anektpuyectBy» no OCT 92-4405-80. 4405-80.

1.5 YnakoBka 1.5 Packing

1.5.1 Ana  ynakoBbiBaHWUA npuemHnka 1.5.1 The production packing complaint with
ncnonb3oBaHa 3aBofckas ynakoBka, the requirements of OST92-0935-80 is used
cootBeTcTBYtoWaa TpebosaHmam OCT 92- for packing of the receiver.

0935-80.

1.5.2 Kateropus ynakosku no NFOCT 23170-78 1.5.2 The package category is according to
KY-1. GOST 23170-78 KU-1.

1.5.3 KoHcepBaums MHI-M7 no BapuanTy 1.5.3 The conservation of the receiver is

3awmtbl B3-10 NOCT 9.014-78. Cpok 3awmTtbl according to the protection level of V3-10 as

6e3 nepekoHcepBauum 1 roa. per GOST 9.014-78. The conservation period
is one year excluding re-conservation.
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2 Acnonb3oBaHue nNo Ha3HaA4YeHUKo

2.1 3kcnnyaTtauMoHHbIe OrpaHn4YeHus

2.1.1 [OuHamunyeckue  orpaHuyeHusa  AOns
LIBNA.468157.113 n LUBUA.468157.113-05:

- MakcumarbHasi CKopocTb, M/c: 515;

- MakcuvmanbHas BbiCOTa Hag YpPOBHEM
mops, m: 18 000;

- MaKkcumarnbHoe yckopeHue, M/c? (g): 39,8

(4).

2.1.2 BepxHaa rpaHuMua  AUHaMUYECKOro
AnanasoHa no G5IOKMPOBaHUIO NPUEMHMKA HE
MeHee muHyc 85 abBT Ha yacToTax:

- oT 1284 go 1577,5 MI'y v ot 1623,5 4o
1926 MI'y (TMOHACC);

- oT 1260 go 1554,5 MI'y u ot 1595,5 Ao
1890,5 MI'y (GPS),

npu YCNoBMKM, YTO B KayecTBe KpuUTepwus
hYHKUMOHUPOBAHMS MPUHAT KpuTepumn
HanMuMsa HaBUrauMOHHbIX NapaMeTpoB.

2.1.3 lMNMpunemHuk cooTBeTCTBYET TpeboBaHMSAM
pasgena 5 TOCT 30429-96 rpynna 1.1.1 npwm
Ncrnonb3oBaHNn nomMexonogaBnsowmx
unbTpoB B Uenn nutaHuda. PekomeHngyemas
cxema (hunbTpa npeacTaBneHa Ha pucyHke 7.

Navigation receiver MNP-M7
CVIA.468157.1130M

2 Intended use

2.1 Operational constrains

2.1.1 Dynamic limitations for CVIA.468157.113
and CVIA.468157.113-05:

- maximum velocity: 515 m/sec;

- maximum altitude above sea level: 18000
m;

- maximum acceleration: 39,8 (4) m/sec?

(9).

2.1.2 Upper limit of dynamic range for receiver
blocking is not less minus 85 dBW at the
frequencies:

- from 1284 to 1577,5 MHz and from 1623,5
to 1926 MHz (GLONASYS);

- from 1260 to 1554,5 MHz and from 1595,5
to 1890,5 MI'y, (GPS),

provided that the functioning criteria is
considered to be the criteria of availability of
navigation parameters.

The receiver is complaint with the
requirements of section 5 of GOST 30429-96
group 1.1.1 with the use of noise reduction
fiters in the power supply circuit. The
recommended filters diagram is presented in
figure 7.

C1, C2 — koHpgeHcaTopbl 2222 373 21106 Vishay; Z1 — omnbtp 4601-003 Tusonyx
C1, C2 — capacitors 2222 373 21106 Vishay; Z1 — filter 4601-003 Tusonyx

PucyHok 7 — Cxema punbTpa

Figure 7 — Filter's diagram
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2.1.4 MNpwn paboTte Cc NPUMEMHNKOM HEOBXOAMMO
cobntogaTtb Mepbl MO 3alimUTe OT CTaTUY4EeCKOro
anektpuyectea no OCT 92-1615-74.

2.2 NMoaroToBkKa npueMHuKa K
MCNOJIb30BaHUIO

2.2.1 o paboThbl C NPUEMHNKOM
pekomMmeHayeTcH N3y4YnTh HacTosLlee
PYKOBOLCTBO.

2.2.2 Pacnakynte npuemHuK, npoBepbTe
BHELLHMM OCMOTPOM OTCyTCTBME

I'IOBpG)K}J,GHI/IVI. I'IpOBepre KOMMJ1EKTHOCTb Ha
COOTBETCTBUE ITUKETKE.

2.2.3 MoHTax U geMoHTax npuemMHuka B All
pekoMeHOyeTCd  OCYLLeCTBNATb  COrfacHo
npunoxeHuio I

BHUMAHUE! NPUEMHUK YYBCTBUTENEH
K CTATUYECKOMY JJIEKTPUHECTBY!

MpaBunbHoe pacnonoxeHne mogyns MHIM-M7
Ha neyaTHom nnarte obecneunBaeTt
Hauny4ylme XapakTepuUCTUKM Mpu  npueme
curHanoe ot HKA. Passogka npoBOAHWMKOB B
mecte nogaym BY-curHana ot AYY u non
paguoyacTtoTHon Yactbto MHIM-M7 (3akpbiTas
3KpaHOM YyacTb npuemMHuka) OOImKHa
OTCYTCTBOBATb. PekomeHgoBaHHOE
pacnonoXeHne nokasaHo Ha PUCYHKe 8.

Navigation receiver MNP-M7
CVIA.468157.1130M

2.1.4 When working with the receiver it is
necessary to comply with the requirements of
static electricity protection as per OST 92-
1615-74.

2.2 Preparation for Use

2.2.1 One should study this Operation Manual
prior to the use of the receiver.

2.2.2 Unpack the receiver, check by visual
inspection for damages. Check the contents of
the package for compliance with the certificate.

2.2.3 Mounting and demounting of the receiver
in user's equipment is recommended to be
done in accordance with Annex D.

ATTENTION! THE RECEIVER IS SENSITIVE
TO STATIC ELECTRICITY!

Correct placing of MNP-M7 module on a PCB
ensures best performance of signals receipt
from navigation satellites. Wiring in the place
of inputting of HF-signal from AUU and
beneath radio section of MNP-M7 (section
covered with a shield) shall be empty.
Recommended allocation is shown in Figure 8.
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K aHTeHHe / to antenna

Navigation receiver MNP-M7
CVIA.468157.1130M

s

MHI-M? |

neyaTHas nnata A/ user's equipment PCB

PucyHok 8 — PekomeHgyemoe pacnonoxeHvne MHI-M7 B All

Figure 8 — Recommended placing of MNP-M7 in user's equipment

BHUMAHUE! PAOMOYACTOTHAA YACTb
NMPUEMHUKA YYBCTBUTEJIbHA K
PE3KOMY WU3MEHEHWUIO TEMMEPATYPbI
OKPYXAIOLLIEW CPEQAbI, KOTOPOE
MOXET MNPMBOAUTbL K YBEJIMYEHUIO
BPEMEHMU NMOUCKA " CPbIBAM
CNEXEHNA 3A CUTHANAMU OT HKA.
U3BErAUTE YCTAHOBKWU NMPUEMHUKA B
MECTAX WMHTEHCUBHOW LWPKYNALUN

BO3OYXA n BBJIN3U
TEMNNOBbLIAENAOLNX AJNIEMEHTOB
CXEMbI AI.

2.2.4 AHTeHHa vnun BY-coeauHuTenb OOJTKHbI
ObITb nogkrntoyeHbl K KoHTakTy 18 (RF_IN)
Yepes NOSIOCKOBYIO NIMHUIO C CONPOTUBIIEHMEM
50 Om cornacHo pucyHky 9. [lpu aTtom
HeobXo4MMO Yy4YMTbIBaTb ASIMHY MNOSTIOCKOBOW
NUHMN - YEM KOpoYe ee AfvHa, TeM MEHbLUe
BHOCUMblE 3aTyxaHus. 3a3emMfieHne aHTEHHbI
nnu BY-coeanHntens JOIMKHO ObITb
COEAVHEHO C 3a3eMSIEHMEM MneYyaTHOM nnaThbl
All.

ATTENTION! THE RF PART OF THE
RECEIVER IS SENSITIVE TO SUDDEN
CHANGE OF ENVIRONMENT
TEMPERATURE, WHICH CAN CAUSE THE
INCREASING OF SEARCHING TIME AND
DISRUPTS IN TRACKING THE SIGNALS
FROM NAVIGATION SETELLITES. AVOID
INSTALLING THE RECEIVER IN PLACES
OF INTENSIVE AIR CIRCULATION AND
NEAR TO HEATING ELEMENTS OF THE

USER EQUIPMENT.

2.2.4 Antenna or HF-connector shall be
connected to pin 18 (RF_IN) through the strip
line circuit with 50 Ohm resistance in
accordance with Figure 9. At that the length of
the strip line shall be taken into account — the
shorter is the line, the less are the insertion
attenuations. Grounding of antenna or HF-
connector shall be connected with the
grounding of the user's equipment PCB.
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MNP-M7
MHI-M7

Contact KoHTakTHble

pads of nnowanku
MNP-M7  MHIM-M7

METEU'IJ'IM3MpOBaHHbIe

50 Ohm 50 Om I OTBEpPCTUSA K GO
stip line Mof1ockosan 3a3eMIIeHMs
e O o0 nevyaTHOW nnaTbl
® @ ® Metallized
. . apertures to the
4 GND GNO] grounding layer

1]
o

of a PCB

{]

PucyHok 9 — MNoakntoveHne BY-coegnHuTens Kk npuemMHuky /

Figure 9 — Connection of HF-connector to the receiver

224 BknitounTte nuTaHue npMemMHuKka
(HanpsbkeHune nutanusa (2,8 — 3,3) B). MNMutanne
aHTeHHbl nopaetcs Ha KoHTakt 20 (VANT).

MNepeyeHb n Ha3Ha4yeHue KOHTaKTOB
npueeaeHsl B Tabnuvue 3.

2.2.5 MpueMHuUK  HaynHaeTt paboTtaTtb
aBTOMATU4YECKM MOCMe MOoAayn HanpsiKeHUs
nutaHms un He TpebyeT BMelaTenbCcTBa
oneparopa.

2.2.6 Pexum paboThbl npuemMHuKa
MHOUUMPYETCS CBETOANOOO0M, YCTAHOBNEHHbLIM
Ha nnate. [lo ymomnmyaHWlO  NPUEMHUK

coobLlaeT KONMMYEeCTBO CNYTHUKOB B peLLUEeHUH,
3aKoAMpoOBaHHOE B [OBOMYHOM  cCUCTEME
cnegylowmmMm obpasom: YeTbipe BCMbILWKK OIS
cnytHukoB GPS, Hebonblasa naysa, veTbipe
BCnblwkn  ana  cnytHukoB  [JIOHACC.
Kopotkaa Bcnblwka — “07, gnuHHas — “17,
MragLwmm paspsgom enepes.

Mpumep: 1001 1010 — 9 cnytHukoB GPS, 5
cnyTtHukoB NNTOHACC

2.2.4 Power the receiver on (supply voltage is
to be 2,8 — 3,3V). Antenna is powered through
pin 20 (VANT). The list and names of pins are
given in Table 3.

225 The receiver starts operating
automatically after the supply voltage has
been applied and the operator’s interference is
not required.

2.2.6 The receiver operating mode is indicated
with a LED, which is installed on the board. By
default the receiver indicates the number of
satellites in solution, which is binary coded in
the following way: four flashes for GPS
satellites, a short pause, four flashes for
GLONASS satellites. A short flash - “0”, a
long-lasting flash - “1”, with a lower order bit
ahead.

Example: 1001 1010 — 9 GPS satellites, 5
GLONASS satellites
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2.3 Paborta npueMHMKa no pearnbHOMY
curHany

2.3.1 Cxema nogkniodeHus MHI1-M7 npwu
paboTe no peanbHOMy CUrHany npueegeHa Ha
pucyHke 10.

(N
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2.3 Operation of the receiver by actual
signal

2.3.1 The connection diagram of MNP-M7
when operating by actual signal is shown in
figure 10.

AnnapaTtypa

notpeé6urens

User equipment
AHTEeHHbIN Antenna

AYY

AUU

Connection cable for
user equipment and PC
Kabenb aons coegmMHeHus

AN
L //

(N
N

BXoA input

=
L
-
<
~

[MT9BM

o4

/ Al c NM3BM
N

NHopmaLMOHHbIN

AN
PC

e

NHTEpdenc
Information interface

PucyHok 10 — Cxema nogkntoveHna MHIM-M7 npu paboTe no peanbHOMy curHany

Figure 10 — MNP-M7 connection diagram when operating by real signal

lNpumeyaHue - [lpu npodormkumensbHol pabome
B803MOXXEH HEe3Ha4YUMesibHbIlU Hazpees MpueMHUKa.

2.3.2 Ons nonyyeHus AOCTOBEPHbIX
HaBUrauMOHHbIX onpeneneHumn
pekomMmeHayeTcH obecneynTb NPSAMYHO

pagvoBMaANMOCTb Mexay aHTeHHou u HKA. B
crnyyae orpaHuUYeHust 30Hbl PagvoBUOAUMOCTHU
BO3MOXEH MpuveM crabblX W OTPaKeHHbIX
CUrHaNoB, 4YTO BMMSET Ha  TOYHOCTb
onpeaenseMblX HABUrauWOHHbIX NapamMeTpoB.

Kpome 3TOro, Ha Ka4vectBO Mnpuema BIINAOT

XapaKTepUCTUKN NCcnosib3yeMomn
HaBUrauMoOHHOMW aHTeHHbl. PekomeHayemble
XapaKTEPUCTUKN  aKTUBHOWM  HaBUraLMOHHOW
AHTEHHbI:

- nonoca 4actoT: ot 1570 go 1610MIu;

- nonsipusaums: NPaBOCTOPOHHSAS

Note — during long-lasting operation insufficient heating
of the receiver is allowed.

2.3.2 To acquire valid navigation determination
it is recommended to provide direct radio
visibility between antenna and navigation
satellite. In case of limited zone of radio
visibility the poor and reflected signals can be
received and this influences the accuracy of
determination of navigation parameters.

Reception quality is also influenced by the
parameters of navigation antenna. The
recommended active navigation antenna
specification is as follows:

- bandwidth: from 1570 to 1610 MHz;

- polarization: right circle;
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KpyroBas;

- KO3 PMUMEHT INNMNTUYHOCTU: He Gonee
5 nb;

- K03ppmumeHT Wwyma: He bonee 2 ab;
- KCBH no Bbixoay: He 6onee 2;

- KO3 PuumeHT ycunenus: ot 10 go 25
ab.

MoTpebuTtene MoOXeT MCNosib3oBaTb aHTEHHY
AYY-1MT UBWA.468731.007, nponssoanmyro
OAO «WMP3», koTopas uMmeeT NpuBEAEHHble
BblLLE XapaKTEPUCTUKN.

2.3.3 lNpu ncnonb3oBaHnn NpoToKoNa obmeHa
MNP-binary ¢yHKUMOHMPOBAHNE NPUEMHMKA

MOXHO KOHTpONMpoBaTb  C  MOMOLLbHO
nporpammbl  Navi, Bxogsllen B KOMMSEKT
noctaBkn. [na 9TOro Ha  KoMMbloTepe

Heobxoaumo 3anyctutb danmn NAVILEXE wu
NpOM3BECTM NOAKIIYEHNE K humsmyeckomy
unu BupTyanbHoMy (B cnyyae paboTtbl yepes
USB) COM noprty.

B okHe nporpammbl oToGpaxakTcs Hanuume
HaBUrauMOHHOIo peLueHus n ero
[OCTOBEPHOCTD, a Takxe YPOBHU
NPUHUMAaEMbIX HaBUraUMOHHbIX curHanos. [Mpu
paboTe npueMHMKa no peanbHOMY CuUrHany
MaKCcUMarnbHbIN YpOBEHb NPUHUMaEMbIX
HaBUraUNOHHbIX CUrHanoB He [OOMMKeH ObiTb
MeHbLue, Yem 45 ablru.

2.3.4 NMpwn ncnonb3oBaHMn NpoToKona obmeHa

IEC 61162-1 (NMEA-0183)
PYHKUNOHNPOBaHWE npuemMHuka MOXHO
KOHTPONMPOBaTb C MOMOLLbK CTaHOAPTHbIX
TePMUHanNbHbIX nporpamMm, Hanpumep
Hyper Terminal  onepauMOHHOM  CUCTEMbI
Windows.

2.3.5 [Ona nonyyeHna npeacraBneHUs o
Bo3mMoOxHoctax  MHI-M7  pekomeHayeTcd
ncrnonb3oBaTtb oTnagoyHoe cpeacTeo

LIBWA.468219.015 (npunoxeHune B), noctaeka
KOTOPOro OCyLlecTBNAeTca Mo OTAeNbHOMY
3akaasy.

Navigation receiver MNP-M7
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- ellipticity factor: not more 5 dB,;

- noise factor: not more 2 dB;
- VSWR at output: not more 2;

- gain factor: from 10 to 25 dB;

The customer can use antenna AUU-1MT
CVIA.468731.007 produced by OAO “IRZ”
which complies with the specification above.

233 In case of wuse of MNP-binary
communication protocol, the operation of the
receiver can be controlled with the help of
NAVI utility included in the set of delivery. To
use the utility it is required to run NAVI.EXE
file and establish a connection to a physical or
virtual (in case of operation via USB) COM-
port.

Availability and validity of a navigation
determination as well as levels of navigation
signals received are shown in the window of
the program. When the receiver is operated by
actual signal, the peak level of navigation
signals received must not be less than 45
dBHz.

2.3.4 In case of use of IEC 61162-1 (NMEA-
0183) communication protocol, operation of
the receiver can be controlled with standard
terminal programs, e.g. HyperTerminal of
Windows operating system.

235 To trial MNP-M7 operation it is
recommended to wuse evaluation board
CVIA.468219.015 (Annex B), which is supplied
separately.
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24 Pa6oTa npueMHuKa B
andcepeHumanbHOM pexnme

2.4.1 MpnemHuk obecneunBaet
anddepeHumanbHbin - pexum  pabotbl B
cny4vae npuemMa KOppeKTunpyroLemn

nHdopmauum ot KKC no npotokony RTCM
10402.3 nnbo ot cnyTHUKoB SBAS, npn aToM
nonpaskm ot KKC  wumewT  66nbLumin
npuopuTeT.

24.2 o ymonyaHuio andgepeHumanbHbIN
PEXUM B MPUEMHUKE OTKITHOMEH U CMYTHUKM
SBAS 3anpeLueHbl. Onsa aKTuBauumn
anddepeHumansHOro pexuma n/nnum
paspeLueHus npuema cnyTHMkKos SBAS MOXHO
ncrnonb3oBaTtb nporpammy Navi nnu
chopmupoBaTb COOTBETCTBYIOLLUME KOMaHAbI

CaMOCTOATENbHO, PYKOBOACTBYACb
NPOTOKOSIOM obmeHa MNP-binary
(cm. LIBNA.460951.002).

24.3 Ons paboThl npuemMHuKa B

andpdepeHumMansHOM pexuMme no NpoTOKony
RTCM 10402.3 HeobxoQMMO HacTpouTb KaHarn
UART, B KOTOpbIN noparTcs
anddepeHumanbHble nonpaskn oT KKC, Ha

npotokonn RTCM ©  COOTBETCTBYIOLLYIO
ouToBYIO CKOPOCTb. Momumo 3TOro
HeobXxoOMMO  YCTaHOBUTb B COCTOSIHWE
eanHnupbl 6ut « USE DIFC».

244 [Ona npuema guddepeHumanbHbIX
nonpaBoK CO CnyTHMKOB SBAS Heobxogumo
paspeLwmnTb npuem COOTBETCTBYHOLLMX
CMYTHUKOB npu nomMoLLm KOMaHAbl

«sv_sys_mask» nporpammbl  Navi  wnu
COOTBETCTBYHOLLEN KOMaHObl npoTokosia MNP-

binary. MNomnmo 3TOro HeobxoaMmo
YCTAHOBUTb B COCTOSIHME eguHuubl  6uT
«ENABLE SBAS». [Onsa wucnonb3oBaHusA

Mogenn wnoHocdepbl SBAS BmecTto mogenu
GPS cnegyetr ycTaHOBUTL B  COCTOSAHUE
eanNHULbI out «SBAS IONOC».
OpgHoBpemeHHO MHI1-M7 moxeT npuHUMaTb
A0 3-X curHanos cnyTHUKOB SBAS.

BHUMAHME! HA MOMEHT BbIMYCKA
AJAHHOIO P3 B 3ANAOHOU YACTHU

Navigation receiver MNP-M7
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2.4 Operation of the receiver in differential
mode

2.4.1 The receiver operates in differential
mode in case of receiving corrective
information either from corrective system via
RTCM 10402.3 protocol or SBAS satellites, at
that corrections from corrective system have
higher priority.

2.4.2 By default the differential mode of
operation and SBAS satellites are disabled. To
activate the differential mode and/or to enable
SBAS satellites reception either NAVI utility
can be used or corresponding commands can
be generated pursuant to MNP-binary
communication protocol (see
CVIA.460951.002).

2.4.3 To ensure operation of the receiver in
differential mode via RTCM 10402.3 protocol it
is necessary to adjust UART channel which
receives differential corrections from corrective
system to RTCM protocol and corresponding
bit rate. In addition to this it is necessary to set
“USE DIFC” bit to one.

2.4.4 To receive differential corrections from
SBAS satellites it is necessary to enable the
receipt of corresponding satellites with the help
of “sv_sys mask” command of NAVI utility or
corresponding command of MNP-binary
protocol. Besides that it is necessary to set
‘ENABLE SBAS” bit to one. To use SBAS
ionospheric model instead of GPS model it is
required to set “SBAS IONOC” bit to one.
MNP-M7 can receive up to 3 signals of SBAS
satellites simultaneously.

ATTENTION! BY THE MOMENT OF ISSUE
OF THIS OPERATION MANUAL THE
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TEPPUTOPUN PP BO3MOXEH [MPUEM
EBPOMNENCKUX CNYTHUKOB SBAS
(HOMEPA 120, 124, 126). BCE OHMU
HAXOOATCA B TECTOBOM PEXUME U HE
NEPEOAIOT NAPAMETPbI MOAENN
MOHOC®EPbLI AnNA TEPPUTOPUUN PO U
ANOOEPEHUWAJIbHBLIE MNMOMPABKU ANA
CNYTHUKOB IMNOHACC.

PA3PEWLEHUE [OUOOPEPEHLUUAJIBHOIO
PEXXUMA  SBAS HE NPUBOAUT K
YNYYLWEHUIO TOYHOCTU
HABUIALMOHHbIX OMPEAOENEHUA HA
TEPPUTOPUN P® U PEKOMEHAOYETCHAH
TOJIbKO OlMbITHbIM MNOJIb3OBATEJIAM B
TECTOBbIX LENAX.

2.5 Pabota npuemMHuMKa no
MMUTaTOpa HaBUrauMoOHHOro nons

curHany

2.5.1 Cxema nogkntodeHus MHI-M7 npwu
paboTe C UMUTATOPOM HaBUraLUMOHHOIO MNOns
npusegeHa Ha pucyHke 11.

2.5.2 Pabota ¢ MMMUTaTOPOM HaBUTraLMOHHOIO
nons nveet psig  OCODEHHOCTEN. B
3HEpProHesaBMCMMOM  NaMATU  NPUEMHMKA
XpaHsATCs anbMaHaxu " adhemepuapl,
napameTpbl MOAEenn MOHocdepbl N MoLenu
BpemeHn UTC, Tekywee MeCTonornoxeHue.
Kak npaBuno, B cuUeHapum wuMUTaTopa
3a0alTCs UCXOAHbIE [OaHHble, OTNUYHble OT
peanbHbIX. OT0O  MOXEeT  npuBecTM K
HEeKOppPEKTHOW paboTe NpueMHuKa.

2.5.3 lMNepen Havyanom paboTbl C UMUTATOPOM
pekomMmeHayeTcH BbIMOMHUTb obHyneHne
NUCXOAHbIX AaHHbIX npuemMHuka. KomaHngy
OOHyNeHnMss MOXHO nodaTb C  MOMOLLbIO
nporpammbl  Navi unu copmupoBaTtbh ee
CaMOCTOATESbHO, PYKOBOACTBYSICb
NPOTOKOSIOM obmeHa MNP-binary
(cm. LUIBUA.460951.002). TMocne o6HyneHus
NCXOAHbIX AaHHbIX NPUEMHUK 3aHOBO HabepeT
anbMaHaxu u ademepuabl U3 MPUHUMAaeMbIX
OT MMUTaTOpPa HaBUTaLMOHHbLIX CUrHasOoB.

Navigation receiver MNP-M7
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SIGNAL RECEIPT OF SBAS SATELLITES IN
WESTERN PART  OF RUSSIA IS
AVAILABLE (SATELLITES 120, 124, 126).
ALL OF THE SATELLITES OPERATE IN
TESTING MODE AND DO NOT TRANSMIT
PARAMETERS OF IONOSPHERIC MODEL
FOR THE TERRITORY OF RUSSIA AND
DIFFERENTIAL CORRECTIONS FOR
GLONASS SATELLITES.

ENABLING SBAS DIFFERENTIAL MODE
DOES NOT IMPROVE THE ACCURACY OF
NAVIGATIONAL DETERMINATIONS FOR
THE TERRITORY OF RUSSIA AND THIS
MODE IS RECOMMENDED TO ADVANCED
USERS ONLY.

2.4 Operation of the receiver by the signal
of navigation field simulator

2.5.1 The connection diagram of MNP-M7
operation with navigation field simulator is
shown in figure 11.

2.5.2 The navigational field simulator operation
has several special features. The almanacs,
ephemeredes, ionospheric model and UTC
time model parameters, current position are
stored in the receiver non-volatile memory. As
a rule, the initial data set up in the simulator
scenario differ from the actual data. This can
lead to incorrect operation of the receiver.

2.5.3 It is recommended to null initial data prior
to starting the simulator operation. Null
command can be generated with the help of
NAVI utility or generated by a user pursuant to
MNP-binary communication protocol (see
CVIA.460951.002). After initial data is null the
receiver will get almanacs and ephemeredes
from navigational signals coming from the
simulator.
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Kabenb ana coegnHeHus I_ﬁ‘)?r:zgi?glaﬂ
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PucyHok 11 — Cxema nogkntoverns MHIM-M7 npu pabote ¢ MMUTaTOPOM HaBUrauuMoHHOIO Nons

Figure 11 — Connection diagram of MNP-M7 when operating with navigation field simulator

254 B crnyyae uncnonb3oBaHUA umMuTaTopa
HaBuraumoHHoro nonga NTOHACC 6e3 GPS B
cueHapun HeoBXO0AMMO OTKIIOYMTb UMUTALMNIO
noHocdepsbl (M 06HYNNTL MoAEeNb NOHOCMhEpPSI
GPS B NPUEMHUKE), Tak Kak B
MHOpMaUNOHHbIX coobuweHuax [TIOHACC
AaHHble o COCTOSIHUU noHocdepsbl
OTCYTCTBYOT.

2.5.5 B npouecce paboTbl C UMUTATOPOM He
pekoMeHayeTcHa nepesanyckatb CLEeHapuin, Tak
Kak 3TO HapywaeT JMHENHoe TedeHue
nMUTUpyeEMoro BpemeHu. lNpun HeobxoammocTn
nepesanycka cueHapus pekomeHayeTcs
cbpocuTtb RTC npu NOMOLLM
COOTBETCTBYKOLLEN KOMaHAbl WM NyTEM
CHATUA NUTaHUA c npuemHuka n RTC.

256 [llocne 3aBepweHnss paboTtbl C
NMUTATOPOM ans BOCCTAHOBMNEHUSA
HOopmanbHOW paboTbl MpuMeMHuka creayet
ewe pas BbIMOMHUTbL OOHYNEeHMEe WCXOAHbIX
AaHHbIX nNpuemMHuka. Habop HOBbIX OaHHbIX
npon3onaeT aBToMatMyeckn B xode paboTbl
NpUEMHUKa Mo peanbHOMY CUrHarny.

2.5.4 In case of using GLONASS and no GPS
navigation field simulator it is necessary to
disable ionosphere simulation (and null
ionospheric GPS model in the receiver) in the
scenario, as ionosphere status data are not
available in information GLONASS messages

255 It is not recommended to restart the
scenario in the process of the simulator
operation, as it disturbs a linear flow of the
simulated time. If it is necessary to restart the
scenario, it is recommended to reset RTC with
the help of corresponding command or by
powering off the receiver and RTC.

2.5.6 After completing the operation with the
simulator and for restarting the normal
operation of the receiver, it is recommended to
null initial data of the receiver once more. New
data will be obtained automatically in the
process of the receiver operation by actual
signal.
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3 TexHU4yeckoe
npueMHuKa

oGcnyxuBaHue

3.1 O6wume ykasaHus

3.1.1 CneumanbHbiXx BUOOB TEXHUYECKOro
obcnyxueanna  MMH-M7  He  Tpebyer.
MoTpebuteno pekomeHayeTca NpPOBOAUTL
nposepky MHI-M7 ¢ nepuogndHocteo 1 pas
B 5 ner npu wnCnonb3oBaHuMM AN
onpeaeneHnsi  OOCTOBEPHbIX  OaHHbIX, B
KayecTBe KOHTPONbHOro obopygoBaHus no
meTtoaukam cornacHo TOCT PB 52271-2004.

3.2 O6HoBnNeHue nporpamMmmMHoOro
obecneyeHun
3.21 TO, ycraHoBneHHoe B MHI1-M7,

no3BonsgeT npov3BoAUTb €ero OBHOBMEHME.
HoBble BepcuM OOCTYMNHbI NOfb30BaTENAM Ha
cante obHoBneHus http://nav4u.irz.ru.

3.2.2 Ana obHoBneHusa MO MHIM-M7 porxeH
ObiTb nogkntodeH k M3BM yepes nobon un3
kaHanoB obmeHa - UARTO wnm UARTI.
MOBM, B cBOW o4epedb, OOMKHA OblTb
noaknwo4yeHa K ceTtun Internet ans
ayTeHTUdMnKaumm n nony4yeHns Hosoro dpanna
npowwmskn. O6HoBNeHne MO npousBoanTCcsa C
NoMOLLbIO Nporpammbl Navi.

MonHas  npouenypa  OGHOBNEHUA rno
npueegeHa B PYKOBOACTBE MOSfib3oBaTens Ha
nporpammy  Navi. [aHHas  nporpamma,
pyKkoBOACTBO U 0BHoBMeHusa MO gocTynHbl Ha
caunte http://nav4u.irz.ru.

3.2.3 O6HoeneHne O MHI1-M7 BO3MOXHO
npoussoautb B coctase All. [Ina aToro npwu
paspaboTke All pekomeHayeTcs
npegycMoTpeTb BO3MOXHOCTb OpraHuMsaumm

«nNpo3padHoro» kaHana wmexgy [19BM wu
NPUEMHMKOM. «[po3payHbliny KaHan
nogpasymeBaeT npuem/nepenady  OaHHbIX

yepe3 All Ha BbIGpaHHOM CKOPOCTM OOMeEHa
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3 Maintenance of the receiver

3.1 General instructions

3.1.1 MNP-M7 requires no specific
maintenance. It is recommended to a
customer to check MNP-M7 once within 5
years when using the receiver for
determination of valid data or as a control
device in accordance with the procedures
specified by GOST RV 52271-2004.

3.2 Software updating

3.2.1 Software installed in MNP-M7 can be
updated. New versions of software are
available for users at http://nav4u.irz.ru.

3.2.2 To update the software MNP-M7 is to be
connected to PC via any of the data
communication channels — UARTO or UARTL.
PC is to be connected to Internet for
authentication and downloading new firmware.
Software is updated with the help of NAVI
utility.

Detailed procedure of software update is given
in NAVI user's manual. NAVI utility, user's
manual and software are available at
http://nav4u.irz.ru.

3.2.3 MNP-M7 software can be updated with
the receiver integrated in user's equipment.
For this purpose it is recommended to foresee
in user's equipment design a "transparent"
channel between PC and receiver.
"Transparent” channel assumes data
reception/transmitting via user's equipment at
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6e3 notepb.

3.2.4 B cny4vae, ecnn BO3HUKNA owmnbka npu
obHoBNEeHUN no unu npouecc
nporpamMmmmupoBaHus 6bin npepBaH (Hanpumep,
BbIKITIOYEHNEM NUTAHWSA), U NPUEMHUK Mocne
cbpoca He Havan YHKLMOHMPOBATL LUTATHO,
TO nepeBecTu ero B peXum
NPOrpaMMuUpPOBaHUS  MOXHO C  MOMOLLbIO
npouenypsl, onucaHHom B n.1.3.2.7.

4 TeKywWwmn peMOHT

4.1 TeKywmin peMOHT NPUEMHMKA B YCITOBUAX
aKcnsyaTauum He npeaycMoTpEH.

4.2 OTKasaBLIMA NPUEMHMUK CriegyeT BEpHYTb
Ha npeanpusTMe-u3roToBuTeENb ans
nocriegyoLlero peMoHTa.

4.3 Ha npuemHuK, NoaBeprwmnmmncss pPemMoHTy
notpebutenem n NONyYMBLUNA MeXaHuyeckue

noBpexaeHns, npuBedlMe K BbiXxogy W3
cTpos, rapaHTuM  NpPOU3BOAUTENS  He
pacnpocTpaHsoTcs " PEMOHT

OCYLLLECTBNSETCA 3a CYET 3JKChyaTUpyHoLLen
opraHusauuu.

5 XpaHeHune

5.1 MNMpueMHUK JOMMKEH XPaHUTLCA B LUTATHOW
Tape B XpaHunuwie C  perynvpyemMbiMu
TemnepaTypon okpyxawLlen cpegbl oT +5 0o
+35°C 1 OTHOCUTENBHOM BNAXHOCTHIO BO3gyxa
no 80% npu Temnepatype +25°C B TeueHue
BCEro rapaHTMMHOrO cpoka. Hannuve B
BO34yxe MapoB arpeccuMBHbIX BeLEeCTB He
AonyckaeTcs.

5.2 HasHaudeHHbIn cpok xpaHeHus MHI1-M7 B
3aBOJCKOWN yMNakoBKEe COCTaBNsAeT He MeHee 2
ner.
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the specified bit rate with no loss.

3.2.4 In case an error occurs or programming
process is interrupted (e.g. power off) during
software updating and the receiver does not
operate properly after reset, the receiver can
be switched to programming mode with the
help of procedure described in par.1.3.2.7.

4 Routine repair

4.1 Routine repair of the receiver in operating
conditions is not stipulated.

4.2 The faulty receiver shall be returned back
to manufacturer for consequent repair.

4.3 Manufacturer provides no warranty for
receivers repaired by customer and
mechanically damaged that lead to receiver
fault and repair of such receivers to be done at
customer's expense.

5 Storage

5.1 The receiver to be stored in standard
packaging in a warehouse with regulated
environment temperature from +5 to +35°C
and relative humidity of up to 80% at the
temperature of +25°C within all warranty
period. Vapors of aggressive substances in the
air are not allowed.

5.2 MNP-M7 specified storage period in
manufacturer's packaging is not less than 2
years.
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6 TpaHcnopTupoBaHue

6.1 TpaHcnopTupoBaHue MHTI1-M7
NPou3BOAAT B LITATHOM YMNakoBKE WNU B
cocTtaBe npubopa, B KOTOpOM

npegycmaTpuBaeTCsa ero UCrnonb3oBaHue, npwm
TemnepaTtype OKpyxawllen cpegbl OT MUHYC
50 no +50°C aBTOMOOUIbHBIM,
Kene3HoOopPOXHbIM, BO3AYLUHbIM U BOAHbIM
TpaHcnopToM ©0e3 orpaHn4yeHns CKOPOCTEMN,
pacCTOsIHMI, a Takke BbICOTbI NoneTa.

Navigation receiver MNP-M7
CVIA.468157.1130M

6 Transportation

6.1 MNP-M7 to be transported in standard
packaging or being integrated in equipment in
which the receiver is intended to be used at
the environmental temperature from minus 50
to +50°C by automotive, railway, air or water
transport with no speed, distance and altitude
limitations.
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NMpunoxeHune A (o6sa3aTenbHoe) Annex A (mandatory)
OnpepneneHve napameTpoB Determination of communication parameters
MHOPMaLMOHHOIro odmMeHa 1 yCTaHOBOK Npu and settings when placing an order
3akase

A.1 MNapameTpbl MHpopmaumoHHoro obmeHa A.1 Communication parameters of MNP-M7

HaBUraunoHHOro npueMHmnKa MHI-M7 navigation receiver are defined pursuant to
onpegenaiTca cornacHo Tabnvue A1 wu table A.1 and accomplished by customer when
3anonHaATCa notpebutenem npu 3akase. placing an order.

Tabnuua A.1 - OnpegeneHne napameTpoB MHPOPMaLMOHHOro obmeHa /
Table A.1 — Determination of communication parameters

MapameTpbl MH(pOpMaLMOHHOro oomeHa /

. UARTO UART1
Communication parameters

CkopocTb o6MeHa (6ut/c)? / Bit rate (bps)®
1200

2400

4800

9600

19200

38400

57600

115200

Apyras / Other

MpoTokon o6mena” / Communication protocol
NMEA-0183

MNP-binary

RTCM 10402.3

Apyron / Other

Tunbl coobeHnin NMEA-0183 2/ Types of NMEA-0183 messages 2
GxGGA
GxGSA
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MapameTpbl MH(poOpMaLMOHHOro oomeHa /
Communication parameters

UARTO UART1

GxGSV

GxRMC

GxVTG

GxGLL

GxZDA

Opyroe / Other

Tunbl coobleHunit MNP-binary ?/ Types of MNP-binary messages ?

3000

3011

3002

CneuuanbHble coobleHus 2 2/ Special messages

2),3)

some messages could be missed.

1) [ns kaxdoeo nopma obmeHa (UARTO u UARTL) ebibupaemcsi 0OUH U3 rpedrnoxXeHHbIX nyHKmos. /
For each communication port (UARTO and UART1) one of the items listed is to be selected

2) [nsa kaxdozo npomokorna u nopma obmeHa moa2ym 6bimb ebibpaHbl mobble coobuweHus u3
npednoxeHHbIx nyHKkmMos. Ckopocmeb 8 KkaHane obmeHa dormxkHa 6bimb 6onblie CyMMapHO20
pasmepa coobujeHuli, 3akasaHHbIX o/ib308amesieM. B cnyyae nepenonHeHus1 8bixo0HO20 bycghepa
rpueMHUKa 803MOXEH MPOorlyCK HEKomopbix coobuwjeHud. / For each protocol and communication
port any messages from listed items can be selected. Communication channel bit rate shall be
greater total size of messages ordered by customer. In case of overflow of the receiver output buffer

3) CneuuanbHsie coobuweHuss Mo2aym bbimb paspabomathbl 1o 3akasy nompebumens. | Special
messages can be developed in accordance with customer's request.

A.2 YCTaHOBKM NpUEMHMKA N0 YMOSTYaHMUIO:

— UARTO — 9600 6ut/c, NMEA-0183
(GGA, GSA, GSV, RMC, PIRFV);

— UART1 - 115200 6wut/c, MNP-binary
(3000, 3011, 3002).

A.3 OnpegeneHne yCcTaHOBOK HaBUraLMOHHOIO
npuemHnka MHI-M7 npoussogmnTca cornacHo
Tabnmue A.2 n 3anonHsieTcs noTpebutenem
npuv 3akase.

A.2 Receiver's default settings:

— UARTO - 9600 bps, NMEA-0183 (GGA,
GSA, GSV, RMC, PIRFV);

~ UART1 - 115200 bps,
(3000, 3011, 3002).

MNP-binary

A.3 Determination of MNP-M7 navigation
receiver settings is done in accordance with
table A.2 and accomplished by customer when
placing an order.
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Tabnuua A.2 - OnpegeneHne ycTtaHOBOK HaBUraumoHHoro npuemuunka MHIM-M7 npu 3akase
Table A.2 — Determination of settings of MNP-M7 navigation receiver when ordering

: O603Ha4yeHue / flo NMonb3oBaTtenb
HauvmeHoBaHMe ycTaHOBOK / Settings name . . yMosn4yaHuio
Designation / User
/ By default

1. Vcnonb3oBaHue gmcbcbepemmanwux USE DIEC i
nonpasok / Use of differential corrections
2. Cr_na>KV|BaH|/|e pewenus / Smoothing of the SOL SMOOTH N
solution
?_,. PaapeLu_eHme dunbTpa Kanmana / Kalman SOL FILTER N
filter enabling
4. CoBMeLLeHHaa punbTpaumst UsmepeHun rno
Koy n chase Hecywen / Combined carrier code | MEAS FILTER \
and phase measurement filtering
5: 3anp_eT ABYXMEPHOI HaBuraumum / Two- DISABLE 2D i
dimension navigation disabling
6. Pa.speLueHme anroputma RAIM / RAIM PR RAIM N
algorithm enable
7. PafpelLlueHme ObiCTporo «ropsiyero» crapta / EAST MSI N
Fast "hot" start enable
8. MpuBA3Ka K BpeMeHU CNyTHUKOBOW CUCTEMbI
Bmecto UTC / Fix to satellite system time SYS TIME -
instead of UTC
9. Bbib6op npusasku k BpemeHun NMOHACC /
GLONASS time selection GLO TIME )
10. MNMpuBsA3ska M3MEpEeHUIt kK METKe BpeMeHM / SHIET MEAS N
Measurements fix to time tag
11. PaspeweHune SBAS / SBAS enable ENABLE SBAS -
12. PaspeweHne mogenun noHocoepsl SBAS / i
SBAS ionosphere model enable SBAS IONOC
13. NMEA-coBmecTumocTs ¢ GPS-
npnemHukamun / NMEA-compatibility with GPS - | FAKE NMEA -
receivers
14. Macka yrna Bo3BblweHus / Elevation angle o

elv_mask 5
mask -
15. Cuctema koopauHart / Coordinate system |coord_sys WGS-84

MpumeyaHne — 3HaKoM «V» OTMEeUYEeHb! YCTAHOBKM MO YMOMYaHUIO.

Note — Sing "\" stands for default settings
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NMpunoxeHue b (pekomeHagyemoe)

Cpegncrteo otnagoyHoe LIBUA.468219.015

6.1 CpenctBo oTnagoyHoe npegHasHavyeHo
ans nonyyeHns notpebutenem
npeacTaBneHns 0 BO3MOXHOCTAX MpUeMHUKa
MHI1-M7, onbiTa paboTbl, a Takke BO3MOXHO
ero  uUcnonb3oBaHMe AN NpoBedeHus
KOHTponsi paboTtocnocobHoctn. [Onsa 3Toro
cpeacTeo OTnago4vHoe nmeet aga
ncnosiHeHns. BHewHuMn BUA  UCMNOSTHEHUS
LIBNA.468219.015-01 npvBedeH Ha pUCYHKe

6.1. OHo npegcraBndetr cobor nevaTHyro
nnarty c YyCTaHOBJIEHHbBIMMU Ha Hen
HaBUraLuMOHHbIM NPUEMHUKOM MHIT M7,
BY coeanHunTenem TMna SMA,

npeobpasoBatenem nHtepdenca UART — RS-
232, npeobpasoBatenem uHTtepdenca UART
— USB 1 koMMyTauMoHHbIMU COeanHUTENAMN.

Navigation receiver MNP-M7
CVIA.468157.1130M

Annex B (recommended)

Evaluation board CVIA.468219.015

B.1 Evaluation board is designed to trial MNP-
M7 receiver functions and acquire expertise in
operation by a customer and to control
operability of the module as well. For this
purpose evaluation board is delivered in two
modifications. External view of
CVIA.468219.015-01 modification is given in
figure B.1. The board is the assembly of MNP-
M7 receiver, HF connector of SMA type,

UART-RS-232 interface converter, UART-USB
interface
connectors.

converter and commutation

PucyHok B.1 - BHewHun Bug ucnonHenusa LIBUA.468219.015-01
Figure B.1 — Outlook of CVIA. 468219.015-01 modification

WcnonHenne LIBNA.468219.015 oTnuuaetca
ot LBWA.468219.015-01 Tem, 4TO BMECTO
MOAynsi NPUEMHMKA Ha HEeM YCTaHOBIEHa
KOHTaKTupyroLas Korogka
Loranger 03853 841 6217 p[na YyCTaHOBKM B
Hee MHI1-M7. 3710 ucnonHeHne oTnago4vyHOro

Another board modification CVIA.468219.015
is different from CVIA.468219.015-01 and has
a Loranger 03853 841 6217 adapter for
installation of MNP-M7. This modification of
evaluation board is helpful for operability check
of batch of MNP-M7 receivers as it makes it
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cpeactBa  yaobHo  ucnonb3oBatb AN
NpoBEpPKU paboTocnocobHoCcTH napTum
npuemHmkos MHI-M7, Tak kak nossonser
nogkrioyaTh UX He pacnavBeas.

MHIIT-M7 e
UcrosiHeHus

lMpumevaHue - [lpueMHuUK
KOMIMIeKM rnocmasku
LIBUA.468219.015 He exo0um.

B komnnekT nocrtaBku cpeactsa OTNago4vyHOro
Bxoant KMY LIBNA.305651.123, coctoAawwmmn
n3 nutmeBon 6Gartapen AONA NUTaAHUSA 4acoB
peanbHoro BpeMeHn, kabens USB A — MINI-
B 5P n Bunkun «SMA» (73251-0151 Molex) ons
pacnavikm oTBeTHoM Yactn BY kabens.

6.2 BOnekTtponutaHue cpencTea OTNA4O4YHOO
ocyuwiectengaeTcs yepes nHtepdgenc USB nnu
OT  BHELUHero  WUCTOYHWKA  MOCTOSIHHOIO
HanpsbkeHus oT +4,5 no +6B.

6.3 [1na noagknto4yeHnsa cpeactea oTnago4vyHoro
kK TN3BM 4epesa wuHTEepdenc RS-232
Heo6Xxo4MMO MCNOoNb30BaTh HYNb-MOAEMHbIN
kabenb DB9M-DB9F, obecneymBatoLni
CoeIMHEeHNEe OAHOMMEHHbIX KOHTakToB. [ns
paboTbl OOCTAaTOMHO COeauHeHust B kabene
KOHTaktoB 2 — 2, 3 — 3 u 5 — 5, octanbHble
KOHTaKTbl HE NCNOMb3YOTCS.

6.4 MabapunTHbIN yepTex cpeacrtea
OTNafoYHOro npencTaBneH Ha pucyHke b.2
(ana UBWNA.468219.015-01) u pucyHke bB.3
(ana LIBUA.468219.015), cxema
anekTpuyeckass  npuvHUMnmManbHas Ha
pucyHke b.4.

OnncaHve HasHavyeHna coeguHuTenem wu
nepekroyaTenen cpeacrtesa  OTNagoOYHOro
npegcrasneHo B Tabnuue b.1, nepeyeHb
anemeHToB — B Tabnuue b.2.

Navigation receiver MNP-M7
CVIA.468157.1130M

possible to connect the receivers without
soldering.

Note — MNP-M7 receiver is not included in
delivery set of CVIA.468219.015 modification.

The evaluation board delivery set includes
mounting kit CVIA.305651.123 which is
comprised of RTC lithium battery, USB A —
MINI-B 5P cable and plug «SMA» (73251-
0151 Molex) for soldering of mating connector
of HF cable.

B.2 Evaluation board is powered via USB
interface or from external power supply unit
with voltage from +4,5to +6 V.

B.3 To connect evaluation board to PC via RS-
232 interface it is necessary to use null-
modem  cable DB9M-DB9F  providing
connection of the same contacts. For
operation connections between contacts in
cable 2-2, 3-3 and 5-5 are enough, other
contacts are not used.

B.4 Outline drawing of evaluation board is
given in figure B.2 (for CVIA.
LIBUA.468219.015-01) and figure B.3 (for
CVIA.468219.015), electrical diagram is given
in figure B.4.

Description of functions of connectors and
switches of evaluation board is given in table
B.1, the list of parts — in table B.2.
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Tabnuua b.1 - HasHayeHne coeguHUTENEn n nepeknoyaTenemn
Table B.1 — Functions of connectors and switches

CoepguHuTtens /
nepekniovartenb
Connector / switch

HasHauyeHue / Function

X1

Posetka USB/M-1J DIVERSE - nutaHue n nHdopMaLMOoHHbI 06meH no USB—uHTepdency /
Socket USB/M-1J DIVERSE - power supply and data exchange via USB-interface

X2

Oepxatenb nutneson 6atapen CR2032 ons nuTaHWs YacoB peanbHOro BpeMEHM
npuemHunka MHIM-M7 /
Holder of CR2032 lithium battery for MNP-M7 receiver RTC power supply

X3

KOHTPONbHbLIV BbIXOA CUrHamna CekyHaHOM MeTKM BpeMeHn /
Control output of time tag signal

X4

BoiknioveHne npeobpasosartens UART — RS-232 ycTaHOBKOW NEPEMbIYKM Ha KOHTaKTbl 1 1 2
coeguHutens /

Switch-off of UART — RS-232 converter with the help of a jumper between contacts 1 and 2
of the connector

X5

I'Iop,xmoueme HanpsaXxXeHna nntTaHuaA aKTMBHOW aHTEHHbI OT BHELLUHEFO UCTOYHUKA /
Connection of active antenna supply voltage from external power supply unit

X6

BbiBop HanpskeHUst NTaHUS akTUBHOW aHTEHHbI:

- YCTaHOBKOW NepeMblYKM Ha KOHTakTbl 1 1 2 — +3,3B ot

BHYTPEHHEro NCTOYHMKA NMUTaHUS;

- YCTaAHOBKOM NEPEMBbIYKM Ha KOHTaKTbl 2 N 3 — oT coeauHutens X5/

Selection of active antenna supply voltage:
- installing jumper between contacts 1 and 2: +3,3 V from internal power supply unit;
- installing jumper between contacts 2 and 3: from X5 connector

X7, X8

KoHTponbHble Bbixoabl UART 0 u UART 1 LVTTL — ypoBHSA /
LVTTL-level control outputs of UART 0 and UART 1

X9

MopkntoyeHne BHELLIHEro NMTaHWs B CryyYae, eCnv HET NUTaHusa Yyepes coegnHmTens X1/
Connection of external power supply in case power is not available via X1 connector

X10, X11

“COM 0” n “COM 1” — gBa coeanHuTensa ona nogknioveHus kK NOBM Hynb-moaeMHbIM
kabenem no nHtepdelicy RS-232

“COM 0” and “COM 1” — two connectors for connecting to PC with the help of null-modem
cable via RS-232 interface

X12

OTkntoyeHve NpremMHuKa Npy yCTaHOBKE NepeMblYkU Ha KOHTaKTbl 1 1 2 coeguHuTens
(curHan /SHDN) /

Switch-off of the receiver when installing jumper between contacts 1 and 2 of te connector
(signal /SHDN)

X13

KoHTakTupyloLasa konoaka ans yCcTaHoBKM npuemMHuka (tonesko B LIBUA.468219.015) /
Contact rack for installing the receiver (available in CVIA.468219.015 only)

Xw1

BY—coegnHutens Tnna « SMA» ans noaknodeHmsa AYY /
HF-connector of "SMA"-type for connection of AUU

S1

AnnapaTHbIi cbpoc npuemHuka /
Hardware reset of the receiver

S2.1,S52.2

Bbibop nHTepdenca ans UARTO n UARTL:
- ON — curHanel ¢ UARTO/UART1 noctynatoT Ha npeobpasoBaTtens UART — RS-232;
- OFF — curHanbl ¢ UARTO/UART1 noctynatoT Ha npeobpasosatens UART — USB.
Beibop nHTEepdenica nHanumnpyeTca COOTBETCTBYIOLLMM CBETOANOLOM.
Selection of interface for UARTO n UART1:

- ON -signals from UARTO/UART1 goes to UART-RS-232 converter;

- OFF - signals from UARTO/UART1 goes to UART-USB converter.
Selection of interface is indicated with dedicated LED.
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PucyHok b.4 — Cxema anekTpuyeckas npuHuMnuanbHasa cpeactsa OTNagovHoro
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Figure B.4 — Electrical diagram of evaluation board CVIA L|BNA.468219.015
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Tabnuua b.2 — NepeyeHb aneMeHTOB cpeacTBa oTnagoyvHoro LIBUA.468219.015
Table B.2 — Parts list of evaluation board CVIA.468219.015

0603:;;”% / HanmeHoBaHue / Name Kon | Mpumeuanue
Position Qty Note
designation
BO1 PesoHnaTop / Resonator 1
AS-6.000-22 Raltron
KoHpgeHcaTopbl / Capacitors
C1l CCO0603KR X7R 9BB 103 Yageo 1
C2,C3 GRM1885C1H270JA01 Murata 2
C4 GRM188R71C105KA12 Murata 1
C5...C10 CC0603KR X7R 7BB 104 Phycomp 6
Cl1l GRM188R71H333KA61 Murata 1
C12 CCO0603KR X7R 7BB 104 Phycomp 1
C13 GRM188R71C105KA12 Murata 1
Cl4 TAJ A 106 K 010 R AVX 1
C15 CC0603KR X7R 7BB 104 Phycomp 1
IMukpocxemsl / Integrated circuits
D1 FT2232C FTDI 1
D2, D3 74HC241PW NXP 2
D4 ADM1385ARS AD 1
DAl ADP3338AKC-3.3 AD 1
Pesnctopsbl / Resistors
R1, R2 RC0603 JRO7 27R Yageo 2
R3 RC0603 JRO7 1K5 Yageo 1
R4...R7 RC0603 JRO7 300R Yageo 4
R8 RC0603 JRO7 470R Yageo 1
R9...R12 RC0603 JRO7 680R Yageo 4
R13...R15 RC0603 JRO7 20K Yageo 3
- Knonka / Eutton 1
SWT-6 Diverse
S0 Mepekntovatens / Switch 1
1571983-1 Tyco
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Mos.
o603Ha4eHune / Kon | MpumeyvaHue
L HaunmeHoBaHue / Name
Position Qty Note
designation
LED

VD1, VD2 CeeTtoguopn / . . 5
KPTB-1612SURKSGC Kingbright

\VD3.. VD6 MHankaTop / Indicator ' ' 4
KPHHS-1005CGCK Kingbright
PoseTka / Socket

X1 . 1
USB/M-1J Diverse

o )Jep»(aTenf: / Holder 1
BH1060 Diverse
Bunka / Plug

X3, X4 i 2
PLS-2 Diverse
Knemma / Connector

X5 1
301-021-12 Karson

X6, X8 Bunka / I.3Iug 3
PLS-3 Diverse

o Bunka /Plug 1
PLS-4 E-Tec
Bunka / Plug

X10, X11 i 2
DRB-9FA Diverse
Bunka Plug

X12 ) 1
PLS-2 Diverse
PoseTka / Socket

XW1 1
73100-0115 Molex
MepemeHHble gaHHble ans ucnonHeHus / Variables of modifications
LIBNA.468219.015 / CVIA.468219.015:

%13 Manenbka / Panel 1
03853 841 6217 Loranger
LIBNA.468219.015-01 / CVIA.468219.015-01:

A1 MpneMHuk HaBuraumoHHbein MHI-M7 / Navigation receiver MNP-M7
LIBNA.468157.113 / CVIA.468157.113 1
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NMpunoxeHune B (cnpaBo4HOe) Annex C (reference)
Xapaktepuctukum curHanos LVTTL LVTTL signals parameters

B.1 Pabouune anektpuyeckme xapakrepuctukm C.1 Operation electrical parameters of LVTTL
curHanos LVTTL npuBegeHsl B Tabnuue B.1. signals are given in table C.1

Tabnuua B.1 - Paboune anekTpnyeckne xapakrepucTuku /

Table C.1 — Operation electrical parameters

HanmeHoBaHue 3HayveHue

BxogHoe HanpsikeHne BbICOKOro ypoBHs, B / ot 2,0 o +3,6
Input voltage of high level, V from 2,0 to +3,6
BxogHoe HanpsieHne HU3Koro yposHs, B / oT muHyc 0,3 go +0,6
Input voltage of low level, V from minus 0,3 to +0,6

BbixogHOe HanpsikeHue BbICOKOrO YPOBHSA NPU BbIXOOHOM TOke A0 6 MA, B,
He MeHee / Vin—0,5
Output voltage of high level at output current of up to 6 mA, V, not less than

BbixogHoe HanpsXeHue HU3KOro YpOBHS Mpu BXOOAHOM Toke A0 6 MA, B, He
bonee / 0,4
Output voltage of low level at input current of up to 6 mA, V, not more than

lNpumeyaHue - V\y— HarnpskeHUe numaHusi npuemMHUKa.
Note — Vi, —supply voltage of the receiver

B.2 MpepernbHble anektpuyeckme C.2 Ultimate electrical parameters of LVTTL
xapakrepuctuku curdanos LVTTL npuBegeHbl signals are given in table C.2.

B Tabnuue B.2.

Tabnuua B.2 - MNpegenbHble anNekTpuyeckne xapaktepucTukm

Table C.2 — Ultimate electrical parameters

HanmeHoBaHue 3HayeHue

BxogHoe HanpspkeHue, B / Input voltage, V oT muHyc 0,5 no +3,8
from minus 0,5 to +3,8

BxopgHon/BbixogHom Tok, MA / Input/output current, mA 10

EmkocTb Harpysku, nd / Load capacitance, pF 200
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MpunoxeHue I' (pekomeHayemoe)

PekomeHaauum no MOHTaxy U AeMOHTaxy
npuemHuka

.1 PekoMeHAaUmMmM no MOHTaxy

1.1 MoHTax MHIM-M7 B All pekomeHayeTcs
npoun3soauTb B cooTBeTcTBUM ¢ OCT92-1042-
98.

1.2 Tlpu ycraHoBke MHI1-M7 B All
HeobXO0OMMO TOYHO COBMELLATb KOHTaKTHblEe

nnowaankn MHIMN-M7 n KoHTaKTHble nnowagkm
All.

1.3 Tfllpn ™oHTaxe MHIM-M7 B Al
npegBapuTenbHO  HEOOXoAMMO  3aKpenuTb
navkon OBe KpamHMEe KOHTaKTHble MnoLanku
Nno O4HOW U3 AnaroHanemn.

.1.4 MoHTaxx MHI-M7 pekomeHayeTcs BecTn
npunosiMm c HN3KOM TemnepaTtypon
nnaeneHns (npunon TMna Mnoce1
FOCT21930-76 n NMOWNH 52 TY48-0220-40-90)
C cobnogeHnem cneaywmx yCrnoBun:

- TemnepaTypa CTEepXHA nasfibHMKa He
Bbiwe 260 °C;

- BpeMms nankum He bonee 4 c;
- MOLHOCTb nasinbHuKa He bonee 25 BT;

- NpUMeHsieMbIin  pnic cnupTo-
kaHnconbHbIi N0 OCT 410.033.200.

1.5 B npouecce MOHTaxa He ponyckaeTtcd
KacaHue nasnbHUKoM komnoHeHToB MHI-M7.

.2 PekomMeHaaumMm no AeMOHTaxy

r.2.1 Mpwn AeMOHTaxe npuemHuKa
Heob6xoaMmo NPUHATb Mepbl no
npefoTBpaLLeHN0 MeperpeBa KOMMOHEHTOB,

Navigation receiver MNP-M7
CVIA.468157.1130M

Annex D (recommended)

Recommendations for mounting and
demounting of the receiver

D.1 Mounting recommendations

D.1.1 It is recommended to mount MNP-M7 in
user's equipment in accordance with OST92-
1042-98.

D.1.2 When mounting MNP-M7 in user's
equipment it is necessary to align contact pads
of MNP-M7 with contact pads of user's
equipment.

D.1.3 When mounting MNP-M7 in user's
equipment it is required to pre-fix by soldering
two contact pads opposite in one of the
diagonals.

D.1.4 It is recommended to mount MNP-M7
using solders with low melting point (solder
types of POS61 GOST21930-76 and POIn 52
TU48-0220-40-90) observing conditions as
follows:

- soldering iron tip temperature shall not
exceed 260 C deg.;

- soldering time shall not exceed 4 sec;
- soldering iron power — not more 25W,

- flux type — alcohol-rosin according to
OST 4G0.033.200.

D.1.5 It is prohibited to touch the components
of MNP-M7 with a soldering iron when
mounting.

D.2 Demounting recommendations

D.2.1 It is necessary to take measures to
prevent overheating of the components
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PacnonoXXeHHbIX BOMM3N nasHbIX COeANHEHNI
MHIM-M7.

2.2 Mpu AEeMOHTaxe npuemMHuKa
HeobxogmMmo obecneynte OAHOBPEMEHHbIN
HarpeB nasHblx coeauHeHun MHI1-M7 Bo
n3bexxaHne oTpbiBa KOHTAKTHbIX MMOLLAA0K.

r.2.3 Mpu AEeMOHTaxe npuemMHuKa
pekomeHayeTcst obecneunTb ob6LmMIA nogorpes
MHIM-M7 B All. [JemoHTax npou3BoauUTb C
NOMOLLbID  TepMonuHUEeTa C  LUMPOKMMMU
rybkamm m3 coctaBa UMMOPTHbIX PEMOHTHbIX
nassfbHbIX CTaHUMW (Hanpumep, nasinbHas
ctaHuua MBT-250 dupmbl PACE) unu gpyrnm
WHCTPYMEHTOM, obecneynBaoLLM
BbINONHeHne TpeboaHumn .2.2.

3 lMpn pabote c¢ MHI1-M7 cobniogaTb
TpeboBaHna no 3awmTe OT CTaTUYEeCcKoro
anektpuyectBa no OCT92-1615-74.

Navigation receiver MNP-M7
CVIA.468157.1130M

located close to soldered contacts of MNP-M7.

D.2.2 It is necessary to provide simultaneous
heating of soldered contacts of MNP-M7 to
prevent detachment of contact pads.

D.2.3 It is recommended to provide overall
heating of MNP-M7 in user's equipment.
Demounting is to be performed with the help of
wide pads thermal tweezers which are usually
supplied together with soldering machines
(e.g. PACE MBT-250 soldering station) or with
the help of other tools providing compliance
with the requirements of D.2.2.

D.3 It is necessary to be in compliance with
anti-static requirements when working with
MNP-M7 in accordance with OST92-1615-74.
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NMEPEYEHDb NMPUHATbLIX ABBREVIATIONS
COKPALUEHUU

AYY aHTEHHO-yCUNUTEnNbHoe AUU antenna amplifying unit;
YCTPOMNCTBO;

All annapatypa noTpebutens; UE user's equipment;

BY BbICOKOYACTOTHBbIN; HF high frequency;

Bx./Bbix. BXOA4/BbIX0O[; /O input/output;

NMOHACC MmobanbHas HaBUrauMoHHas GLONASS Global Navigation Satellite System
cnyTHMkoBas cuctema (Poccus); (Russia);

WKL NHTEPdENCHBINA KOHTPOMbHbIN ICD Interface Control Drawing;
OOKYMEHT;

KKC KOHTPOIbHasi KOPPEKTUPYHoLLas CCs Control Correction Station;
CTaHuus;

KMY KOMMMEKT MOHTaXHbIX YacTew; KMCh set of mounting parts;

HKA HaBUrALNOHHbIN KOCMUYECKNIA NSC Navigation Spacecraft
annapar;

M3-90.02 napameTpbl 3emnn 1990r. Bepcus PZ-90.02 Earth parameters year 1990 version
2; 2;

no nporpaMmmHoe obecneyeHue; SW software;

noBm nepcoHarnbHas 3r1eKTPOHHO- PC personal computer;
BblUMCNUTENbHAsA MaLUVHa;

CK-42 cuctema koopauHat 1942r.; SK-42 coordinate system year 1942;

CK-95 cuctema koopauHat 1995r; SK-95 coordinate system year 1995;

CHC CMYTHMKOBAas HaBuUraunMoHHas SNS Satellite Navigation System
cucTema;

C/A xoq «rpyObIN» AanbHOMEpPHbIN KOA; S/A code "rough" long-distance code;

CT - koa KOA CTaHOApTHOM TOYHOCTMU; ST-code standard accuracy code;

Flash nepenporpammmpyemoe Flash programmable read only memory;
NOCTOSIHHOE 3anoMuHatoLLee
YCTPOWCTBO;

GDOP reomeTpuyeckuin paktop GDOP Geometric Dilution Of Precision;
YXYOLWEHUSA TOYHOCTH
onpeaeneHnss MeCcTOMNOMNOXEHNS;

GPS mobanbHasa cuctema GPS Global Positioning System;

NO3NLUMNOHUNPOBAHUA,
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ICD UHTepdhEeNCHbIN KOHTPOMBHbIN ICD Interface Control Document
OOKYMEHT;

LVTTL HW3KOBOMbTHas TPaH3UCTOPHO- LVTTL Low-Voltage Transistor-Transistor
TpaH3UCTOpHasi Noruka; Logic;

NMEA HauwnoHanbHass Mopckast NMEA National Marine Electronics
Accoumnaumsa EnexktpoHukun CLLUA Association of the USA (international
(mexgyHapogHbi dopmar); standard)

RAIM ABTOHOMHbIN KOHTPOIb RAIM Receiver Autonomous Integrity
LLeNTOCTHOCTM B MPUEMHUKE; Monitoring;

RAM ornepaTtMBHOE 3arnoMuHaroLee RAM Random Access Memory;
ycTtpowncTao (O3Y);

RTC Yyacbl peanbHOro BpeMeHu; RTC Real Time Clock;

SBAS JononHswLas cmctema SBAS Satellite Based Augmentation
CNyTHMKOBOro 6a3mpoBaHus; System;

UART YHUBEPCANbHbIN aCUHXPOHHbLIN UART Universal Asynchronous
npuemMonepeaaTyuk,; Receiver/Transmitter;

USB2.0 yHuBepcarnbHas USB2.0 Universal Serial Bus 2.0;
nocnegosaresnbHas WwuHa 2.0;

UTC(SU) rocy4apCTBEHHbIN 3TaroH UTC(SU) Universal Time Coordinated (Soviet
KoopanHnposaHHoro BcemupHoro Union)
BpemeHu Po;

UTC(USNO) aTanoH KoopamMHMpoBaHHOIo UTC(USNO) Universal Time Coordinated (U.S.
BcemupHoro BpemeHu (BOEHHO- Naval Observatory);
Mopckas obcepBatopusi CLLUA);

WGS-84 BCEMUPHAs reofesunyeckas WGS-84 World Geodetic System, year 1984,

cuctema 1984r., ucnonbsyetcs
GPS.

used by GPS.
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