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Hoebin GSM /GPRS-moaynb

SIM800H:

6onblie PYHKLMK NPKU MEHbLLWX rabapuTtax

Komnanus SIMCom Wireless Solutions, npoussogurenn 6ecnposogHbix OEM-mogyneii
craHpaptos GSM, 3G, GPS /ITIOHACC u ISM, B 2013 r. nopagosan npoussogutenei M2M-
060pya0BaHMA MHOXKECTBOM HOBUHOK, Cpefih KOTOPbIX HaMbGObLIMI UHTEpEC Bbi3biBaeT
manorabaputHbiii GSM /GPRS-mogynb SIM800H (puc. 1) — He Tonbko cBoMMU pa3mepa-
mu (15,8 x 17,8 Mm), Ho M HaBopom noafepkUBaeMbIxX (hYHKLMIH, B TOM uucne Bluetooth.
B paHHoi cTatbe noapo6Ho onucad SIMBOOH n gaHbI pekomeHpaLMK ans pa3paboTunKoB,

c yero cnepyet Ha4yartb U3yuyeHue.

OcHoBHble hpyHKLHH

VmeeT cMBICI paccMaTpuBaTh HAOOp GyHK-
nuit Moyt SIM80OOH B cpaBHeHUu ¢ Monynem
SIM900R, mOCKOJIBKY MOCJIEAHHIT XOPOIIIO 3HAKOM
MHOruMm paspadordnkam GSM-o60pynoBaHusI.
Takoe CpaBHEHHUE ITOKA3aTEJIbHO BBIIEIUT HOBbIE

¢dynximn Moxyst SIM800H, Giraronapst KOTOpPbIM
SIM800H mpencraBisier mHTepec 1Jist pa3paboT-
qnKoB M2M-o60pynoBaHusl.

B tabiune 1 mpuBeieH CpaBHUTENBHBII IepedeHb
OCHOBHBIX TAKTHKO-TeXHIYECKUX XapaKTePUCTUK
mopyneit SIM900R u SIM80OH.

U3 Tabnuis! 1 BugHO, 4To Mozyns SIMSOOH
TIOJTHOCTBIO ITepeKphIBaeT BoaMoskHOCTH SIMOOOR
1 B HEKOTOPBIX aCTeKTax IPeBOCXOMNT ero. Momyinb
I CBOUX MAaJIbIX pa3Mepax faeT pa3paboTIuKy
IOIIOJHUTENIbHbIe OOHYCBI: KpOME JOIIOJIHU-
tenbHOTO IudpoBoro PCM-aynnonnrepderica

P S$2-185HG
SN: E2061315167001182

IMEI: 86871 93296384 14

Puc. 1. ManorabaputHbit GSM /GPRS-mogy b
SIM800H (Buz ceepxy)

Ta6nauuya 1. CpasHuTenbHas TabnuLa TaKTUKO-TEXHUUECKMX XapakTepucTuk moaynei SIMIOOR u SIMBOOH
L IERNEERRND
XapaktepucTtuka H
Kpatkoe HaumeHoBaHHe SIM900R ST64 SIM800H
lMonHoe HanMeHoBaHH e S2-1047R-XXXXX S2-105HG-XXXXX
CraHaapTHbIN yHKUMK
Voice (07.07) =F +
SMS (07.05) + +
GPRS Class10B Class12B
CSD + +
MUX (07.10) i +
AnnapartHble yHKLUK
Bluetooth 3.0 - ar
FM - no 3anpocy
GSM Band Width Dual Band Quad Band
SIM-kapta 1 1
Tun kopnyca LCC LGA
Pasmep, Mmm 24x24 15,8x17,8
Ayano-uHtepdencol 1 aHanoroBbIM KaHan 2 ananorosbix (32 1 8 Om) + PCM
WHankaTop nukosoro notpebeHus
ToKa - nopfepXKuBaeTcs
BrelwHne SD-kapTbl namMaTti - no 3anpocy
Hanpsixxenue nutanus, B 3,2-4,8 3,4-4,4
[OuanasoH temnepartyp, °C —40...+85 —40...+85
IMporpammHble hyHKLMHU
PPP i +
TCP/IP v UDP/IP + +
HTTP u FTP i +
DTMF pekopnupoBsanme + +
ObHapyskeHue nomex + +
MMS + +
SSL + no 3anpocy
GSM-nokauus + +
EMAIL (SMTP, POP3) i+ +
SMS Autorun + no 3anpocy
PING ar no 3anpocy
AMR play + +
2.5MB User Memory ar -
Easy Scan (without SIM card) + no 3anpocy
eCall - no 3anpocy
BcTtpoeHHbie AT CneuuanbHoe 10 no 3anpocy
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Puc. 2. Boisogp! mopyns SIM80OH (Bug cHuay)
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Mopy b mopiepkuBaet 12-1 kmacc GPRS, a raxoke
B HOBUHKE I/IHTel‘pI/IpOBaH HOHOHHHTeHbeIﬁ
6710k Bluetooth 3.0 st 6ecripoBofHOI Iepenadu
TaHHBIX Ha paccTosiHue 10 10 M.

chepbl NPpUMEeHEeHHUs

Eciu pa3paboTduKa He OTTOJIKHYT OoJlee IpH-
BepeIMBBIN JUAIIa30H MUTAIOIIUX HAIIPsUKEHUI
3,4-4,4 B (y SIM900 3,2-4,8 B) u xopmryc dpopmara
LGA (puc. 2), KOTOPBILII IIOIPa3yMeBaeT TOJIBKO
ABTOMATITIECKYIO TTAHKY B 1edn, To Moxymb SIMSOOH
MO>KeT TIPIMEHSThCSA B TeX sKe IPIIIOKEHUSX, I7ie
u cepust SIM900: MOHUTOPHHT aBTOTPAHCIIOPTA,
aBTOMOOIJIbHbIE OXPAHHO-TIOUCKOBBIE CHCTEMEI,
IUTATe/KHbIe TePMUHAIBI, TeJIEMeTPH y/IaleHHBIX
IIPOMBIIUIEHHBIX 00BEKTOB, OXPAHHO-I0)KAPHbIE
CHCTEeMBI, TePMHUHAJIBI U [IUTIO3bI OOIEro Mpu-
MeHEHHS.

Ho 3ambIcen mpon3BoauTesIs B BBITyCKe HOBOTO
MOZLYJISl 3aKJTI0YAJICS OTHIONb He B 3aMeHe CepUu
SIM900, a B pacmnpeHny IPUMEHSIeMOCTH BbI-
myckaembix GSM/GPRS-monynet, ocobenno Tam,

TJIe MaJIBIil pa3Mep U HU3KOe 9HepronoTpebieHne
SBJISIIOTCS TeHePAIbHBIMU TPeOOBAaHUAMU (pHC. 3).
DTO OTHOCHUTCS K TAKOMY 000PYIOBAHUIO KaK:

e OBITOBBIE CUCTUUKH IJICKTPOIHEPTHUH;

o OBITOBBIE CICTUHKH TA33;

e GPS/TJIOHACC-Tpexxeps! (IepcoHaIbHbIE
WM CKPBITHIE 3aKJIAKHU IJISI aBTO M BEJIOCH-
efI0B);

® JATYMKU 3abIMJICHNUS;

® yMHOe CTpaxoBaHUe (TpeKKep ¢ HHTepericoM
OBD2) u 1p.

CxeMbl BK/IIOYEHHUS

Bnok-cxema BknioueHus moayna SIMSOOH
Ha puc. 4 mpusenena 06061eHHast 6J10K-
cxema GSM-ycTpoMCcTBa C OCHOBHBIMH €T0
9JIeMEHTaMMU:
o GSM-aHTeHHa;
e (JIOK IIUTAHUS;
o SIM-kapTa;
o 1ienb corimacoBanus UART.

BbiTOBOM ras3oBLIN
CcYeTYMK

CKpbITHBIN BENOTPEKKEP

BbITOBOM 3neKkTpocHEeTYMK

= s )

MepcoHanbHbIN Tpekkep

[aTuumk 3agbiMneHns

OBD2-Tpekkep

Puc. 3. O6nactu npumerenus manorabaputHoro GSM/GPRS-moayns SIM80OH

Texas Instruments

Texas Instruments

SIM-kapravnn SIM-uunn
SIM Holder .
(47553-0001 (;':\t"e e
47388-2001)
MFF2)
Molex
GSm:
CornacoBaHue PN
YPOBHel g e
3,8B 3,8B 3,8B
A A
Bnok nutaHua
Buck-boost LDO DC/DC
TPS63020 —> TPS73533DRBR [«+— TPS54260/360 [« 8-60 B

Texas Instruments

Battery Manager
BQ2407X/2409X
Texas Instruments

5-24 B

A

Puc. 4. 0606weHHas 6nok-cxema GSM-ycTpoiicTea ¢ npumeHeruem SIM80OOH

Kommnanms SIMCom mpefiocTaBiisieT paspa-
6OTINKYy PEKOMEH/AINH [I0 OCHOBHBIM 6JI0KaM
IIeJIeBOI IIJTAThI, B COCTaBe KOTOPOIl paboTraer
GSM/GPRS-monynb. VX u mpodne cBeileHUS
MOKHO HAITU B OOIIENOCTYIIHOM TeXHUIECKOI
IOKyMeHTaIuu. PaccMoTpum mogpo6Hee OCHOBHBIE
PeKOMEH/IAIINH, KaCAIOIIIeCs CXeMBI BKIIOUCHHs
Moy SIM800H.

MutaHue mopgyns SIM80OH

IIpu pacdere 6;10Ka TUTaHUS Pa3pabOTINK
TIOJDKeH YIUTBIBATh HANTPsUKEeHHe THTaH!SA MOy IS
U €ro IIMKOBbIe TOKU 1oTpebienust. Hampsokenue
nutanust Moxysst SIM800H nexxut B guamasoHe
3,4—4,4 B; pekoMeHlyeMOe HOMUHAJIbHOE Ha-
npspkeHue nuranus — 3,8—4,0 B. Harpysounas
CII0COGHOCTD UCTOYHKKA JIOJDKHA OBITh PacCIMTaHa
Ha UMITYJIbCHbIE BEIOpochI 10 2 A. Ha puc. 4 mpu-
BeJICHbI Pa3INYHbIe BApUAINH OJIOKOB IIUTaHUS —
OT aKKyMYJISITOPHOI 6aTaper WK OT BHEIITHEr0
HCTOYHHUKA nuTaHus 8—60 B.

HacrosTensHO pekOMeHAyeTCs B ITUHY MU~
tauust Moyt VBAT (puc. 5) pacrionoxursb
koHzieHcaTop 100 MK®D ¢ HU3KUM BHYTPEHHUM
comporusienuem (ESR <0,7 Om), koTopbIit
OymeT CrIaXuBaTh IPOCAIKY HAIPSDKEHUS -
TaHus pu 6pockax norpebiaeHus Toka. Hapsmy
C 9THM 3JIEMEHTOM JJISI HCKITIOYeHNST BBICOKO-
TaCTOTHON HHTePQEePEHIINN PEKOMEHIYETCsI
106aBUTDH GuIbTpylomue eMkocTu 10 u 33 nd
1 3aIIUMIAIONIAH OT MepeHaNPsHKeHNH TUO
3enHepa 5,1/0,5 B. EMKocTy 1 guon qoJIKHBI
OBITH PACIIOIOXKEHBI KaK MOYKHO OJIIDKe K BbI-
BOJAM ITUTAHUS MOMLYJISL.

VBAT

100 mkd 33n® (10 n®

L TT
1

Puc. 5. dnemeHTbl Ha LWKHE NUTaHUs
moayns SIMB0OOH

5/0,5B

N[
-]

BaskHO, 4TO6BI CyMMapHOE CONPOTHBIICHHE
IIMHBI NIUTAHUS OT UCTOYHUKA O BBIBOMA
Mopyist 6pIJI0O MUHUMaIbHBIM. JKenarenbHo,
9TOOBI ITMPHUHA IIIMHBI MUTaHUS ObLTa 6oJtee
1,5 MM. B mpoTuBHOM ciydae BO BpeMs IIu-
KOBOTO IOTPeOIeHNN TOKA MOMYJISI ITafleHue
HaNpsDKeHUs Ha MTaPa3UTHOM CONPOTUBIEHNN
IITUHBI TUTAHUS MOXKET IIPUBECTH K TOMY, YTO
HalpspKeHUe nuTaHus Ha BeIBozie VBAT ymazer
10 3 B, mpu 9TOM MOJYJTb aBAPUITHO BBIKJIIOUUTCS.
Jlnst konTpOns HanpsukeHus VBAT cymiectsyer
AT-xomanpma AT+CBC.

BknioueHue /BbikNioueHHe

moaynsa SIM80OH

ITocie Toro kax 6])1)'[0 IIOJJAaHO IIHATAIOIIICE HaHpH—
JKeHUe, HeOOXOIMUMO 3aITyCTUTH MOZYJIb ITOJA4Yelt
nHBepcHOro curaaia Ha BeiBog, POWERKEY.
BHYTpeHHF{F{ CX€Ma 3TOro BbIBOJa CO,[[ep)KI/IT
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_,—\_ 4,7 xOm
1
T
Mmnynec
BKM/BbIKM 47 kOm

_\_,_ PWRKEY

VBAT
R|
MeHenxep
nuTaHus
1kOm
SIM800H

Puc. 6. Cxema nogkntouerus sbisoga POWERKEY ans ekntoueHus /BbIKtO4EHHS MOAY S

(BBIBOJL 56) MOJDKHO IIPHCYTCTBOBATD ITHTAIO-
Iiee HaIpsDKeHHe mopsinka 2,8 B ot BHemHel
3apspKaeMOU MIIH He 3apsbKaeMoi 6aTapeiiku
(puc. 8). Eciim ata pynknus He Tpebyercs,
TO IOy CKAETCS IJI SKOHOMHUHM IONKII0YaTh
k BeIBOJly VRTC Kepamudeckuil KOHJEHCATOP
4,7 M.

MocnepoBarenbHbie noptel UART 1 USB

Ilist ynpaBiieHus: paboTOM MOMIYJIsI IIPU-
MeHsTIoTCsT AT-KOMaHIbI, KOTOPbIE TOJAI0TCS
Ha nnocienoBarenbHbii mopT UART. ITopt UART
y SIM800H mosiHOMOIEMHBIH U O IEePKUBAET
cxopoctu 1200-115200 6ut/cex. [Tpu mepsoM
BKJIIOYECHUH MOJIYJISL €T0 IIOPT PaboTaeT B peKIMe
aBTOOIIPe/IeJIEH s CKOPOCTH oOMeHa. YT0oObI
MOJYJIb CMOT «IIOHSTb», Ha KAKOU CKOPOCTH
paboTaTh, YHpaBIISIOMIUI MUKPOKOHTPOJLIIEP

BHYTPEHHIOIO IOATSKKY, U BCE, UTO HY/KHO, —
nonTsayTh BeiBo POWERKEY Ha 3emitio Ha Bpemst
6oree 1 ¢. Takum ke 06pazoM MOMTYIIb BRIKTIOYAeTCS.
Ha puc. 6 mokasaHa cxeMa CONPSDKEHHS BBIBOJA
POWERKEY mopyitst ¢ BBIBOIOM YTIPaBIISIIOIIIETO
MuKpormponeccopa. ITpemraraemas cxema ABgeTcs
UHBEPCHO, T. €. aKTHUBHBIM CUTHAJIOM SIBJISIETCS
UMITYJIBC C BBICOKUM JIOTHYECKIM YPOBHEM.
ITporecc BKIIOUEHHUA MOZYJISA MOKHO IIPO-
KOHTpOIHpoBaTh 1o mHAUKaTopam STATUS
(BeiBOm 4) 1 VDDEXT (BBIBOJ, 18) — MCTOYHUK
TOKa ¢ HanpsbkeHueM 2,8 B. Ha puc. 7 mokazan
BpeMeHHas IHarpaMMa ¢ WTIOCTpaIuelt moBefe-

HUS HHIUKATOPOB 1 IIOCJIEI0BATEILHOTO IOPTa
UART npu BKIIIOYeHUN U BBIKJIIOUEHHN.

Yacbl peaibHOro BpeMeHH

7151 HeKOTOPBIX IPUIIOXKEHUI TPeOYIOTCS Jachl
peasbHOIo BpeMeHH, HallpuMep /UL BpeMeHHOM
CHHXPOHH3AI[UN PA3IUIHBIX COOLITHI MK
BeIeHUs )KyPHAIOB COOBITUS. I/ 9TUX IiesIei
MO’KeT IPUTOIUTHCS BCTPOEHHBIH OJI0K 9acoB
peanbroro Bpemenu (Real Time Clock, RTC).
[Tpu BBIKJIIOYEHHU OCHOBHOTO nuTaHus VBAT
6110k RTC nmpopomkaeT paboTaTh U MOZfIeP)KIBATH
otcueT BpemeHu. IIpu atom Ha BeiBofie VRTC

OOJIJKEH IIO0CJIaTh I/IHI/II_[I/II/IpyIOH_[yIO CTpOKy
‘AT, ‘at’, ‘At’ wnu ‘aT’ Ha CKOPOCTH B Ha-
nagone 1200-57600 6ut/c. YT06BI MOZLYIIH 3a-
¢buxcupoBas ckopocTs 06MeHa (COXpaHsIeTCs
B OHEPrOHE3aBUCHMOI [TAMSITH ), HY)KHO [TOIATh
xomaHny AT+IPR=<BR>, rne<BR>— 3HaueHne
B nuarmasone 1200-115200.

PaSpa6OT‘II/IK TOJKEH OTMETUTh, YTO HOMUHAJIb-
HOE HaIlpsDKeHHe JJOTHIeCKOU eIMHUIIBI IOPTa
UART — 2,8 B, a MakcHManbpHO TOMyCTAMOE
HanpspkeHue — 3,1 B. Ecim ynpasasomuit
MukpokouTposutep (MCU) umeer morude-
CKHe YPOBHH, OTJIMYHEIE OT 2,8 B, TO Mexay
monynem SIM80OOH n MUKpOKOHTpOJIepoM

] SIMBOOH MCU
VBAT ___| ;< 1 29¢ >
‘¢ [ :
k Hu3Kuit ypoBeHb : 4,7 xOm ——( MCUVDD
PWRKEY : 700<1'7 B} [
i OMC — VDDEXT O—9
: [ : : 4,7 kOm
VDDEXT ; : é : 47 kOm
STATUS }; BbIXOA O— O Bxof
UART HeonpeaeneHHbin X AKTUBHbIN MCUVDD
a :
‘< 15¢ ;5
PWRKEY \'e ©900me i L
\ ' Huskuit yposeHb <1,7 B 4,7 kOm
VDDEXT ; ? ﬁ q
: 4,7 xOm
STATUS \ 47 kOm
XE BXOA BbIXO,
UART AKTVBHBbI Heonpene- 0|
\_neHHbIn
6
Puc. 7. MNoeepenue nigukatopos STATUS 1 VDDEXT: Puc. 9. Cornacoanue noruueckux yposHei mexxay mogynem SIM80OH
a) Npu BKAOUEHUH; 6) BbIK/IIOUEHUM W YNPaBNSIOLLUM MUKPOKOHTPO/IEPOM

MODULE

MODULE

VRTC R RTC
Core

VRTC R RTC
Core

4.7 Mkd =

Gartapes

MODULE

VRTC R —
— +—

Core

TOpHas
Garapes. ...

TTARKYMYRSS T e

Puc. 8. [lonyctuMble CXeMbl MUTaHKUs 4aCOB PeasNbHOrO BPEMEHH
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TXD

SIM800H

RXD SIMBOOH | 19 yom MCU(3.3B)
VDDEXT C
RTS
crs RXD O > Q TXD
GPIO
TXD RXD
RI
e 10 kKOm
DCD GPIO

MCU(3.3B)

Puc. 10. Lonyctumbie cxembl nogkntodeHus nopta UART SIM8OOH

norpebyeTcs menb cornacoBanus. [Ipumep
IeNH COINIACOBAHMA IPUBEJIeH Ha puc. 9; Ha HeM
B KaueCTBe HOATKKYI HCIONb3YeTCs HCTOYHUK
VDDEXT monyist. Takum 06pasom, st [enu
COINIACOBAHMS Pa3pabOTIUKy He IOTpebyeTcs
I06aBJIATH B CXEMY IOTMOTHUTENBHYIO MUKPO-
cxemy LDO.

JomycKaloTcs TakkKe CXeMbl HOTKIIOYeHUs
UART xax Ha puc. 10 — B cayvae, Korja HO-
MUHAJIBHOE HAIIPsDKEHUE JIOTUIeCKUX YPOBHEN
MUKpPOKOHTpoJuIepa 3,3 B.

Kpome UART, SIM80OH mmeer mociegoBarens-
Hbli1 nopT USB fu1st ocy1ecTBiIeHUst 0OHOBICHHS
porpaMMHOro obecredesnst i pyHKIUH OTIANKH.
Pexomennyemas cxema BKIIOYEHHS IIPUBeIeHA
Ha puc. 11. PexoMenpiyeTcs Ha ne4yaTHOM IIaTe
KOHEYHOTO U3JIeNNUs IPelyCMOTPeTh KOHTAKT-
Hble IUTOIAKH MIH Pa3beM IS HOAKITIOYeHUs
k USB-nopTy Mozyss. DTO IOMOKET B IOUCKE
IIPUYHHBI BOSHUKHOBEHUS IIPOGJIEMBI IPH He-
06XOIUMOCTH OLIePATUBHON NUATHOCTUKH BO3-
MOJKHBIX OIIHOOK PabOTHI YCTPOMCTBA B IIEJIOM.
Tt paboTEI ¢ ePCOHATBHBIM KOMIIBIOTEPOM
norpebyercss USB-mpaiiBep, KOTOPBII MOXKHO
3aIPOCUTD Y JIOKAJIBHOTO JUCTPUOBIOTOPA
SIMCom.

AypuounHTtepdeicobl

Hano ormeruts, 4ro paspabordnku SIMCom
y@in Tpe6OBaHUS IPOU3BOAUTENIEN aBTOMO-
6GUIbHBIX TPEKKEPOB K ayauonHTepdeiicy. B aB-

VBUS

VBUS
USB_DM
USB_DP

GND
SIM800H

Puc. 11. Cxema nogksiouerns USB-nopra

TOMOOHIBHBIX TPeKKepaX JacTo AJs 00paTHOM
CBSI3UM IIPUMEHSIeTCS ayIHOKaHaJ, IIPH 3TOM
IJI51 TPOMKOM CBSI3U MCIOIB3YIOTCS TUHAMUKI
8 Om. Monyns SIM800H umeer jBa cHanmancu-
poBaHHbIX aynuouHTepdeitca Main u Secondary.
Main gomyckaer mpsiMmoe nopkimodenue 32-Om
IUHAMUKOB, a Secondary — 8-Om (1 Br). Cxema

BKJIIOUeHUs HHTepdeiicoB Main u Secondary
onuHakoBast (puc. 12).

MHor/a BIMsHYe BHEITHNX 3JIeKTPOMATHUTHBIX
IOMeX Ha KaIeCTBO 3BYIaHIUsI CJIOXKHO HIIH HeBO3-
MOYKHO YCTPaHUTb. B TaKHX CIIydasx onpaBaaHHo
npuMeHsTh udpoBoit aynunonnTepdeiic. Monyip
SIM800H momnepskuBaer PCM-aymiounrepderic,

—GND —

10 nkQ)| _ |33 nke

OSPK1P/2P
10 kP 33 nKk®

L SPK1N/2N
7

10 nkd] 133 ko

SIM800H Lono-L

Brnvnxe

K MUKPOOHY

{ESD] 10 no| 33 o>

Brnnxe k AOVHaMUKyY

——GND

10 I'IKE_ 33 nkd, ESD

L

10 k| 33 nkd

ESD

10 nko| 33 nkd

i

|

[
@
P4
W)

10 nk®) 33 nk

MIC1N/2N

L Mictprp ? T

< 1
10n|i_

Puc. 12. Cxema nogxntoueHus guHamuka 1 Mukpodora k mogynto SIM80OH
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SIM800H MCU
PCMIN PCMOUT
PCMOUT PCMIN
PCMSYNC PCMSYNC
PCMCLK PCMCLK
GND

Puc. 13. Cxema nogxniodennst PCM-uHtepdpeiica

OH TI03BOJISIET BO BPEMSI TOJIOCOBOTO BBI30BA
epe/iaBaTh U IPUHUMATH Ay IUOCUTHAIIBI U3 CETH
GSM B nudposom dopmare. PCM-unTepdeiic
peann3oBaH B Buie YeThipeX Hu(pPOBHIX BbI-
BooB (puc. 13):

PCMCLK (BbiBOZ 29);

PCMOUT (Be1BOzA 30);

PCMSYNC (BbiBOJ 65);

PCMIN (BbI1BOZ, 66).

Untepderic SIM-kapTtbl

Wntepdeiic aas nopxmodenus SIM-kapTsI co-
orsercrsyer crenudurarmin GSM Phase 1 1 HoBoit
cnenudukauu GSM Phase2+ pist SIM-kapr
C yBeIMIEHHON CKOPOCTBHI0 0OMeHa (64 K6uT/c).
[Topnep>xuBaeMble HaNpspKeHUs MUTaHUSI — 1,8
u 3 B. [Ipumep cxemsl nonximodernst SIM-kapTst
NpuBeJieH Ha puc. 14. B Hell mokasaHa cxema
C HCIIOIBb30BAHIEM BCeX BHIBOIOB HHTepdetica,
Ho SIM_PRE sBisercs He 00s13aTeIbHBIM. BoiBOJ
SIM_PRE npumensiercs misi [eTeKTHPOBAHUS
Haymnaust SIM-KapTsl B gepykarere. D1a GyHKIUS
HacrpauBaeTcs komannoit AT+CSDT.

[Tpu mpoeKTIpPOBAHNY CXeMBI 1 TIEYaTHOH TIJTATEI,
Pa3paboOTINK HODKEH CIIe0BATh CIIEAYIOLIIM
PEKOMEHIAIIAM:

o Jlepxarens SIM-kapter 1 GSM-aHTeHHA I0JKHBI
OBITH PAaCIIOJIOKEHBI KaK MOYKHO JQJIbIIIE IPYT
OT JpyTa.

o JIunuu unTepdeiica SIM-KapThl H0JDKHBI ITPO-
JIeTaTh KaK MOKHO JAJIbIIIe OT IITMHBI TUTAHUS,
AQHTEHHOTO BBIBOJA U BEICOKOYACTOTHBIX I~
POBBIX TUHUMN.

o Jluuuu unrepdeiica SIM-KapTbl TO/KHBI ©METh

MUHUMAJIBHYIO JIINHY.

3emust jeprxatenst SIM-KapThl HOJDKHA OBITH

TIOJIKJII0UeHA HETIOCPEICTBEHHO K 3eMJIe OCHOB-

HOM 9aCTH CXEMBI.

o Konpencatop 1 Mx® Ha mmze nutanus VSIM
IOJDKEeH OBITh PACIIOIOXKEH KaK MOKHO OJIrKe
K fiepskaTenio SIM-KapThl.

o PexoMeH/yeTCs IPUMEHSATD 3aIIUTY OT JJIEKTPO-
CTaTHYEeCKOTO paspsiaa B BUJIE IO U PE3UCTO-
pos B memu nHTepderica SIM-KapThl, IpH 3TOM
BaKHO, YTOOBI TApa3UTHASI eMKOCTh IHOMOB
He npesblmmana 50 nd.

UHpaukaTopbl cocTosHUA

Monynas SIM80OH ympasnsercs uepes mocie-
nosaresbHbI TopT UART, 1 atoro unrepdeiica
B GOJIBIIIMHCTBE CITYYaeB JOCTATOYHO JUIS KOHTPOJIS
cocrostHus Monyist. OmHako WHOTHA yoOHee
CJICTUTD 332 COCTOSTHUEM MOJIYJISI IIPH ITOMOIIA
anmapaTHBIX HHATKATOpoB. Y Moxyns SIMSOOH
nMmerorcs nBa BeiBoga: NETLIGHT (BeiBop, 64)
u STATUS (BbIBOKL 4), KOTOpBIE OTBEYAIOT 32 MH-

Oepxartensb
VDDEXT 4.7 kOm SIM-kapThbi
MOLEX-91228
VSIM vee GND
SIMBOOH o-ROT 220m e (i
SIM_CLK oY —
= M CLK /o —
STLPRE PRESENCE GND
SIM_DATA 22 Om T
T = SMF05C
22 nkd 1 MkP /t/

Puc. 14. Cxema nogxntouenus gepkarens SIM-kapTbi

IMKAaIUIO COCTOSHUSA perucrpanuu B cetu GSM
¥ TOTOBHOCTB K Pab0Te, COOTBETCTBEHHO.

Wupukarop NETLIGHT pa6oraer B umiysbc-
HOM PEKHMe; 4aCTOTa IY/IbCOB YKa3bIBaeT Ha CO-
CTOSIHHE PerucTpanuy. Bo3aMoKHbIe BapHAHTBI
paborsr nanukaropa NETLIGHT npusenerst
B Tabsuiie 2.

I[Tpuniun padors! nanuKaTopa STATUS mpore.
Ero BpICOKHII JIOTU9ECKUI YPOBEHDb YKa3bIBaeT
Ha TO, 9YTO MOJYJIb BKJIIOYEH U TOTOB K pabore,
a HU3KUH — YTO MOMYJIb HAXOIUTCS B BBIKIIIO-
YEHHOM COCTOSIHUH (pHC. 7).

MHpaunkaTtop nukoBoro notpebneHus Toka

WMHIUKAaTOP MUKOBOTO MOTPe6IeHUsI TOKA
BPI — 9710 11 poBOii BEIBOX MOMYJISI, KOTOPBIIL
MEHSET CBOe COCTOsIHUE 3a 220 MKC 0O MOMEHTA
pesKkoro motpebaeHus TOKA B IIIMHE THUTAHUS
VBAT. Ilpu cage noTpe6iisieMOro TOKa MHIM-
karop BPI Bo3Bpariaercs B nCX0mHOE COCTOSHUE
(puc. 15).

DTOT MHIUKATOP MOXKET OBITh KpaliHe IOJIe3eH,
Korga Tpebyercss MUHUMHU3HPOBATh BIIHSIHUE
6POCKOB TOKA B IIIMHE TUTAHNS HA AHATIOTOBbIE
U3MepUTeIbHbIe TUNHIU WIH, HalIPUMep, Ha aH-
TeHHbI1 (HIep HABUTAIIHOHHOTO preMHuKa GPS/
[TIOHACC. TIpu cpabarsiBanuu uuaukaropa BPI
YIIPABIISIOIHIL MEKPOKOHTPOJLIEP MOKET OTKIIOYATh
KPHUTHYHBIE e, TaK, BIusHIe BHY TPUCXEMHBIX
9JIEKTPOMAarHUTHBIX [IOMeX Ha IyBCTBHTEIbHbIE
YIaCTKH MOKET OBITh MUHIMH3IPOBAHO U aXKe
YCTPaHEHO IIOIHOCTLIO.

AHTeHHble BbIBOAbI

Monyns SIM800H umeeT Tpu BLICOKOYACTOTHBIX
(BY) BuiBOzA 1 Topkodenus GSM-aHTeHHbI
(RF_ANT), Bluetooth-anrenns! (BT_ANT) u FM-
antennsl (FM_ANT).

06 anexTpudeckoit mpouyHocTH BY-BBIBOIOB
MOJYJISI MOXKHO CKa3aTh, ITO OHU yCTOMIUBEI
K 3JIEKTPOCTaTHIeCKOMY pa3psiy B 5 KB. OTtoro
IOCTATOYHO, YTOOBI TOMYCTUTD «IOpsIdee» MO~

Ta6nuya 2. Pexumbl pabotbl uHankatopa NETLIGHT

MNosepenue sbioga NETLIGHT

Craryc peructpauuu

Het umnynbcos

Mogay b BbikIOYEH

64 mc «nor. 1» / 800 mc «nor. 0»

Mogynb He 3aperucTpupoBaH B CeTH

64 mc «nor. 1» /3000 mc «nor. 0»

Mogy/ib 3aperncTprupoBaH B CETH

64 mc «nor. 1» / 300 mc «nior. 0»

YcranoeneHa GPRS-ceccus

220 MKC |

1

576.9 mkc

Ontopa Toka
noTpebnexus
B WwWnHe VBAT

BPI

Puc. 15. MpuHumn pabotbl uhaukaropa BPI
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TEXHONorum u ctTaHAAPTH [

Bluetooth

YnpasnstoLmmn
MUKPOKOHTPOSep

Puc. 16. MNpumep pa3soaku neyatHow niarsl nog mogysib SIM800H

KITIOYeHHe U OTKJII0UeHNe aHTeHH OT KOHEYHOTO

000pyIOBAHUSL.

OTHOCHTETBbHO AaHTEHHBIX BBIBOIOB CyIIle-
CTBYIOT HEKOTOPBbIe PeKOMEHTAIINN:

e Ocob6oe BHUMAHUE HY)KHO YACIUTb COITIa-
coBaHMIO BY-1MHMUI Ha me9aTHOM IIjIaTe,
COeMUHSIIONINX AHTeHHBI ¥ BBICOKOYAaCTOTHBIE
BBIBOMBI. 10 ecTh, BU-TuHUM HOKHEI KMETh
BOJIHOBOE conporusieHue 50 Om.

o Jlnuny BY-nunuit cienyer MUHUMU3HPOBATDH
Ha CTOJIBKO, HA CKOJIBKO 3TO TT03BOJISET KOH-
CTPYKLUSI KOHEYHOTO U3JeIUs.

e He nomyckaercsi, 4To6bl BU-nmuHnm nepe-
XOJIWJIN C OMHOM CTOPOHBI MEIaTHOM TIIAThI
Ha JIpyTYIo.

e He nonyckaercs npoBonuth BY-nmunun
BOsm3u nuuuit uarepderica SIM-kaprsr,
aynuouHTepdeiicoB u mpouux nudpoBLIX
JUHUANA.

e Eciu BY-nuHUIO He IoJy4aeTcs chelaTh
IIpSMOY, TO OHA He NOJDKHA UMETh OCTPBIX
YIJIOB, TAK KaK 3TO UCTOYHUKY IIePeOTpKEHU
U TIOTEpb.

Ha puc. 16 noxasan npumMep B3aUMHOTO
pacnonoxxeHus BU-n1uHUN U IPOYUX IIelel,
IIOABOUMBIX K MozyJ 0. Kapra pacronoxeHus
BBIBOZIOB MOJYJISL HCKJIIOYAET IepecedeHns pas-
HOPOJIHBIX JIMHUK APYT C APYTOM Ha IeYaTHOU
maate. OTO yIPOCTHUT IIPOIecC pa3paboTKH
7 006eCIIeYnT HaIeX)KHOCTh KOHEYHOT0 060-
pymoBaHUSI.

OTnapoyYHbli KOMNNEKT

Kommarnus SIMCom mpousBoguT 1 mpeno-
craBJIsteT OTIanovYHblin KoMmiiekT SIM800OH-EVM
(puc. 17), KOTOPOTO JOCTATOYHO MIJIsI TOTHOLIEH-
HOTO u3ydeHns Bcex pynknuit momyns SIM800H,
B ToM wmcite Bluetooth. B cocras ormragounoro
KOMILIEKTA BXOJIST:

Puc. 17. OtnagouHbiit komnnekt SIMBOOH-EVM

® MaTePUHCKas IUIATa C HEOOXOMMMBIMHY JIJISL
(YHKIMOHIPOBAHIIS MIKPOCXEMAM, Pa3beMaMH
U UHIMKATOPaMU;

® TepexofiHas IUIaTa ¢ HanasgHHBIM MozyaeM SIMS0OH
u pazpemamu USB, Bluetooth u GSM;

o GSM-aHTeHHa;

kabens RS232;

e (JIOK ITUTAHUS.

®yHkuus Bluetooth

Monyns SIM800H, Hapsny co craHfapTHBIMA
bynkumsamu (tabi. 1), mopmepxusaeT GyHKIHIO
Bluetooth, He CBOIICTBEHHYIO IPOYHM aHATOTIIHBIM
GSM/GPRS-Monyssam, 4eM BBITOJHO OTJINYAeTCs
oT HuX. PaccMoTpnM, Kakue BOSMOKHOCTH JaeT
Bluetooth.

Bluetooth — 310 MeXXIyHAPONHBII CTAaHAAPT
6ecripoBopiHOIt epenaun faHHbIX [EEE802.15,
moapasymeBatoniuit pabory 8 BU-nuanasone
2,4 TT1. B mopyne SIM800H peanusosana Bepcus
Bluetooth 3.0, oTsimamTebHOI 4epTOi KOTOPOIt
SIBJISIETCS TIOBBIIIIEHHAS] CKOPOCTh Mepenadn
maHHBIX. JJIT KOMMYHHUKAI[UK C BHEITHUMU

Bluetooth-ycrporicTBaMur MOZyIEM HCIIONB3YIOTCS

crepyioriue npodun':

o SPP (Serial Port Profile) amymupyer nocieno-
BATeJIBHBII OPT, IPETOCTABIISS BOSMOKHOCTD
3aMeHbI cTaHnapTHOro RS-232 6ecipoBogHbIM
COE/ITHEHUEM.

e HFP (Hands-Free Profile) ucrionpayercst mist
coefIMHeHNUs ¢ 6eCIIPOBOIHOM FAPHUTYPOI,
IepefiaeT MOHO3BYK B OHOM KaHAJIe.

e A2DP (Advanced Audio Distribution Profile)
paspaboTaH IS IIepefadn By XKaHAIBHOTO
CTepeo ayAMOIIOTOKA, HAIIPUMeEP MY3BIKH,
K 6eCIIpOBOJIHON TAPHUTYPE.

o OPP (Object Push Profile) — 6a3oBbrit mpodmib
IUISL TIEPeChUIKU «OOBEKTOBY, TAKUX KaK H300pa-
JKeHusd, BI/IpTyaﬂbeIe BU3UTHbIC KapTO‘{KI/I u I[p
ITepen tem kaxk SIM800H HauteT 06MeH TaHHBIME

110 Ka"aiy Bluetooth ¢ BHEIITHUM YCTPOCTBOM,

MO0 HeOOXOMMO IPOHTH Tepes JBe CTaIUH

(puc. 18):

o O6pasoBanue mapsl. HUIIATOP LIIIET 3a1IPOC
Ha 06pa3oBaHue Mapsl yAaJIeHHOM CTOPOHE,
yIaJeHHast CTOPOHa IIPUHUMAET 3aIPOC WU
OTKJIOHSIET €T0.

o Vcranosienue npodibHOM cBsi3u. OnuH
YJIaCTHUK Iapbl GepeT Ha cest poJib KIINEHTa,
a mpyroit — cepBepa. KineHt sampamusaer
Y cepBepa yCTaHOBJIEHIE CBSI3H 10 OIIperie-
JIEHHOMY IIpOQUIIIO, a cepBep OR06psieT uiu
OTKJIOHSIET 3aIPOC.

PaccMoTpuM [1Ba BO3ZMOKHBIX CIrydast o6pa-
30BaHUA napsl u3 Moxys SIM8OOH u ynanen-
Horo Bluetooth-ycrpoiicrBa. B mepsom cirygae
MHUIIATOPOM 0OPa3oBaHUs IAPHI ABJISETCS
yZaTeHHas CTOPOH4, 2 BO BTOPOM — CaM MOZYJIb
SIM800H:

o Vuunuatop 06pasoBaHus apbl — yIaJeHHast
CTOpOHa:

AT+BTPOWER=1 // Bkntouaem untepdeiic Bluetooth

OK // wHtepdetic Bluetooth rotos

+BTPAIRING:

«MT-System»,34:C7:31:AA:37:5B,763191 / / npuHat 3anpoc
OT yAaneHHOM CTOPOHbI Ha 0Bpa3oBaHme napbl
AT+BTPAIR=1,1 // OnobpuTb 06pasosaHue napbl

OK

o Muunuarop o6pazosanus maper — SIM80OH:

AT+BTPOWER=1 // Bkntouaem untepdeiic Bluetooth
OK // wHtepdetic Bluetooth rotos

AT+BTSCAN=1,20 // npockaHnpoBaTb achvp Ha npeamet
Hanuuus Bluetooth-ycTpoiicts

OK

+BTSCAN: // cnucok akTuBHbix Bluetooth-yctpoicts

1, «MT-System»,34:C7:31:AA:37:5B

+BTSCAN:

2, «SergeyBT»,68:5D:43:EC:FE:72

+BTSCAN: 3, «LIB-PC»,C8: F7:33:43:48:E6

+BTSCAN:

4, «CAMERA 1»,88:53:2E:E8:9D:0F

+BTSCAN:

5, «\MTKBTDEVICE»,45:8C:96:3E:66:01

+BTSCAN:

6, «<MK-MOON»,00:1A:7d:DA:71:10

AT+BTPAIR=0,1 // 3anpocuTb y yctpoiictea MT-System
rOTOBHOCTb 06pa3soBatb napy

OK

+BTPAIRING:

" TouHbI CMUCOK NOAAEPXKMBAEMbIX NPOGIMIEN CIEAYET YTOUHSTL B TEXHUYECKOM NOAAEPXKKE JoKanbHOro aucTpubbiotopa SIMCom.

WWW.WIRELESS-E.RU



I TEXHONOrMK U CTAHAAPTDI

AT+BTPOWER=1

BknioueHne Bluetooth

O6pa3oBaHue napbl

YnaneHHasa
cTopoHa SIM800H | AT+BTSCAN
+ BTPAIRING: T é‘Br;ngR/)-\II'L?G
OpobpuTh
> 06pa3oBaHue Napbl [+
AT+BTPAIR=1,1
X YcTaHoBneHme cBA3n
YpaneHHasn
cTopoHa SIM800H
+BTCONNECTING: Ko KAVeHT? AT+BTGETPROF
AT+BTACPT : AT+BTCONNECT

4

O6MeH JaHHbIMY B pamMKax BblbpaHHOro npoduns

Puc. 18. Anroputm hopmrpoBaHusi kaHana cesizu Bluetooth

«MT-System»,34:C7:31:AA:37:5B,763191 // nopTeepxae-
HWe rOTOBHOCTH 0Bpa3soBaTb napy

AT+BTPAIR=1,1 // Onobputb 06pasosaHue napbl

OK

IToce Toro xak 6bL1a 06pazoBaHa mapa
n3 monyist SIMS8OOH u BHemHero ycrporicTsa,
OHH IOJDKHBI BBIOPATH IPOQIIIB, TP IIOMO-
I KOTOPOro OYAyT B3aMMOMEHCTBOBATD APYT
¢ npyrom. ITpu ycTaHOBIEHNU CBA3H TOT, KTO
HHUIUUPYET CBAA3b, OepeT Ha ceOs posIb KIu-
€HTa, a TOT, KTO IIPUHUMAET 3allPOC Ha CBS3b,
BBITIOJTHACT POJIb CepBepa.

Korma SIM800OH B xauecTBe KameHTa MO~
KJIIOYAeTCs K BHEIITHEMY YCTPONCTBY, eMY HY/KHO
3HATh, KaKue MPOdIIIN TOT MOAIEeP>KUBALT.
Crncok monuepsKuBaeMbIX Ipodulell yaueH-
Horo Bluetooth-ycrpoiictsa, ¢ KoTopbIM 6bLIA
006pa3oBaHa Iapa, MOKHO IOy IUTh IIPH IOMOLIH
npocroit AT-komaH/BL:

AT+BTGETPROF=1 // 3anpocutb cnucok npodunei
yaaneHHou cropoHbl MT-System

OK

+BTGETPROF: 1, <ADVANCED_AUDIO» // Cnncok npo-
cunei yaaneHHon CTopoHbI

+BTGETPROF: 2, «OPP»

+BTGETPROF: 3, «SPP»

+BTGETPROF: 4, «HF»

+BTGETPROF: 5, «<HS»

SIM800H mopaepskuBaeT HECKOIBKO PO~
¢ueit us npepcrasienHoro crucka. Beibepem,
K pumepy, npodmwib SPP u B cOOTBeTCTBUI
C HUM yCTaHOBI/IM KaHaJI CBA3U IS II€penadn
IIOCJIEIOBATEIbHBIX TaHHbIX:

AT+BTCONNECT=1,3,1 // NMoakntouaemcs K yCTpoHCTBY
MT-System no npocpunio SPP
OK

Boree nHTEpeCHBIM IS pa3pabOTINKOB OyeT
Ipyroit criocob ycTaHOBIEHHS POMIIIBHOM
CBSI3M, KOITIa MOZLY/Ib BBICTYTIA€T B POJIU CepBepa
U IIpUHUMAaeT IIaCCUBHYIO no3unuo. Monyib
JIMIIb [OJDKEH ITOATBEPAMTD YCTaHOBJIEHKE ITPO-
(ubHOI CBs3U OTHOT KOMAHMIOIM:

+BTCONNECTING: // BrewHee yctpoiicteo MT-System
npeanaraet noakntountocs K mogynto SIM800OH no npodpunio
SPP

«MT-System», «SPP»

AT+BTACPT=1 // Mogynb SIMB00H aan cornacve Ha npo-
¢hunbHYIO CBA3b CO CBOEH NapoK

OK

Tenepb MKy MOZTyJIeM M BHEIITHUM yCTPO#-
CTBOM YCTaHOBJIEH KaHaJI CBS3M, IMYIUPYIOIINIL
nocuenosareabbii nopt UART Mexny HEMA.
ITudpoBble TaHHBIE MOTYT IepelaBaThCsI KaK
B cropony monys SIM80OH, Tak u ot Hero.

Monynbs SIMS800OH monmep:xuBaeT iBa pesKUMa
IpreMa aHHBIX: aBTOMaTUYEeCKUH U PyIHOI.
Hmke mprBeeHBI IPIMeEPBI COOTBETCTBYIONINX
AT-noros:

o ABTOMaTHYECKHUI PEKIM:

AT+BTSPPGET=0 // 0 03Hauaer aBTOMaTU4ECKHH BbIBOA
MPUHSTBIX AaHHbIX

OK

+BTSPPDATA: // CoobuueHHe o npueme AaHHbIX

ot MT-System

34:C7:31:AA:37:5B,10,1234567890 / / npunsTo 10 Gant

[aHHbIX
e Pyunoil pexxum:

AT+BTSPPGET=1// 1 03HauaeT py4HOH BbIBOA NPUHSTbIX
AaHHbIX

OK

+BTSPPGET: 1 // CoobuueHue 0 npueme faHHbIX

ot MT-System. B agpec Mogyns otcbinaetcs, Hanpumep,
«1234567890».

AT+BTSPPGET =2 // 3anpocuTb pa3mep AaHHbIX
+BTSPPGET: 10 // Otser — 10 Gaur

OK

AT+BTSPPGET = 3,3 // Bbisectu B nopr 3 6aiita
+BTSPPGET: 34:C7:31:AA:37:5B,3,123 / / Tpu 6aiita
naHHbIX «123»

OK

AT+BTSPPGET = 3,10,1 // Boiecti 10 6aiit fanHbix

8 HEX-chopmare

+BTSPPGET:

34:C7:31:AA:37:5B,7,34353637383930 // BbizeaeHbi
TonbKo 7 GanT «4567890», T. K. nepsble Tpu HaiTa yke Obinn
BbIBE/EHbI

OK

ITpu mepenade TaHHBIX yHAICHHON CTOPOHE
€CTh BEIOOP MEXKIY IBYMsI CIIOCOOAMH — OTCBLI-
Ka JaHHBIX C YKaSaHI/IeM JJINHBI IIEPpEIABAEMBbIX
IDAaHHBIX U 6e3 0003HaYeHNs IJINHBI JaHHBIX.
[Tpumepsr AT-noros:

AT+BTSPPSEND = 10 // Otocnartb 10 6aiT gaHHbIX

> 1234567890

OK

AT+BTSPPSEND

>Abcdefg<O0x1A> // [anHbie BymyT oTnpasneHbl cpasy
nocne HEX-cumona Ox 1A

OK

3aBepiuenme ceanca 0OMeHa JAHHBIX 110 KaHATY
Bluetooth mpoxoaut yepes 3akpbITHe COENUHEHNS,
Pa3phIB Iaphl U BeIKIIOYeHHe 610Ka Bluetooth:

AT+BTDISCONN=1

OK

+BTDISCONN: «MT-System»,34:C7:31:AA:37:5B / / MNpo-
¢unbHas CBA3b 3aKpPbITa

AT+BTUNPAIR=1 / / Pacopmuposarb napy

OK

AT+BTPOWER=0 / / Bbikntountb 6110k Bluetooth

OK

3aknoveHHe

Mopyms SIM800H, HecoMHEHHO, MOKET 3anHTEpe-
COBATH Pa3pabOTIMKOB BCTPAUBAEMOI NIEKTPOHUKIL
B IIEPBYO OYepe/ib CBOMMU MAJIBIMH Pa3MepaMH.
K romy e paspaboranx GSM-o60pynoBaHus
MOJKET BHECTHU 663 JOIIOJTHUTEJIbHBIX 3aTPaT Bpe-
MEHU U CPECTB BCIIOMOTATeIbHbIN KaHaJ CBSIH
Bluetooth. Takum o6pazom, npussraaoe GSM-
obopynoBaHue craHeT 0ojiee HHTEPECHbBIM MIJIs
KOHEYHOTO IIOTPEOUTEIIS U, BO3MOYKHO, CMOYKET
HAITH HOBBIE IIPHMeHeHus. PaboTarh B 9TOM Ha-
IIPaBJICHUN MOYKHO Y3Ke CETOJ[Hs1 OJ1arofapst MOZyJIsIM
xommanuu SIMCom Wireless Solutions. [ ]

Nuteparypa
1. www.sim.com
2. www.mt-system.ru

BECNPOBO/AHbIE TEXHOJIOTMUW Ne2 ’13



