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Hi2 % E

Crescent A100(Z1%. Z{EMDOENEIRFENS — B T/ HLED# /R E RS232 - CANA 4 7
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. ZoOHINTE, R EmER R AT ARS D EH A,
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CAN;EE (NMEA2000 7' & b Z1)L - Ar— 7 U 3 RE i A3 4 )
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ZAEHN O 2% 7 2 24T D5 a1%, AXIC

AT axsZ Eox— (EEHOLLL) & ELES E= DU R I RE S
3 > CIN = 1 r—h— 7
BOEET, r—I MR FOEESIEE e o
TR EX2 — 6 1R LET, 10 i CiEBHigh N8C (PORT B)
5 Signal Ground 5
6 TxA 2 (PORT A)
! ® o 7 1PPS 9
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" e ® 6O o CAN Low NC
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NAF VU RTCM SC-104DZNEFNDT — XX THIET 5 Z ENHKEET,
AtITHemisphere GPSH L ILED 2~ > R ((f#E. Z8) 12XV | TRERENTEET,

cHEHET T r— 3 DR
- A— L1 — FDOER, NMEA0183 A vt — D J1i%R
- WL — b OREN
W AEOBRELZET L, REIOERFRKARIZOGRI—ORELFEHTH61F. RES
A7 D a< F($JSAVE)E A 145 2 &T\Wﬁbcﬁﬁhﬁféﬂifo

F2—2 IEMERLRGPSA v E—

B DT X — &

GPSAYtE— HATEHFL—F | RKDGPS Age| MATRY
INAF)T—H 1HzH 520HzE T 259,200F) 5°
NMEA 0183 GGA | 1HzA\520HzE T 259,200F) 5°
NMEA 0183 GLL | 1HzA \520HzE T 259,200F) 5°
NMEA 0183 GSA 1Hz 259,200F) 5°
NMEA 0183 GST 1Hz 259,200F) 5°
NMEA 0183 GSV 1Hz 259,200F) 5°
NMEA 0183 RMC 1Hz 259,200F) 5°
NMEA 0183 RRE 1Hz 259,200F) 5°
NMEA 0183 VTG | 1HzM520HzET 259,200F) 5°
NMEA 0183 ZDA 1Hz 259,200F) 5°
NMEA 2000 (CAN) | 1HzH\520HzE T 259,200F) 5°
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# 2 — 3 Crescent A100H fifF DR E
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Crescent A100i%. HfRFICGP S ET 4 77 Lo v UMHIE (HATFFIXS B A SHE) (2
BT DIEHERRBREN SN TRV, IOKE) (BFEHEAN) B2 SFH e 72 GPSHE 2 O
HESBAST 4 77 Ly Uy UHIEIC K AR BES NE T,

GPS ##3z
KBTI, T4 77 LUV UIEOREICEAD ST, BEIMICG P SHATE & e L CH
MEEZITWET (Automatic Tracking) .
AHEIE. 4 HUL EDOG P SEREZ L L CHIN IR A LET (WA A — FL) 25,
FAT 7 LU UHERRERMATHZ LIk, T A= Stk TF A=)
DORNAEE 2 FH L TET,

W32 TA477 L iy /VE

Crescent A100 TiX. HINKEEM FO-OIZT 4 77 Lo v LMEEHRELTSBAS
(Space Based Augmentation Systems —MS A S#E%ZF]fH) & HemisphereGPS Ji H
HiffD e-Dif (Extended Differential) 3 XN L-Dif (Local Differential) 23 Fl|H[FE T,

ARgITEE ., HEIRICG P SHEZME T 2MiEL > TH Y, FRIZ 2D S B A Sk
ZiBHF (Automatic SBAS Tracking) T 2BREICL Y, 7 4 7 7 Lo v v L IEE R S IS
LET, 2DSBASHEDODWTNNDEGSNZETERVIKEIZZR->TYH, HEIROA
F DS BASHENDDEFZIEFEITE X TERE ORIA & ik L E T,

eDif (A7 3V)
e-Dif #fEIZ. SBAST 4 77 Ly ¥ VHENFRFHATEX WL 5 2B TGP S
BR DI L Dl ORNREELL E2ZRT 5581264 TT,
7217 L. GPSHEHENODIFERICEY, SBAST 477 LUy RIEL RS L~LD
FHESE R AAVER T D 7o —EREH (K 1 Reft]) & &2 Z O EHFROBEHNLIEITR D Z &
BLOPNHEEDORR (1 A— FLVEE) BH0 £,

L-Dif (7 av)
Atz 2H (N—RJgEu—n"—fF) FHL, X—RAFTERLZHEFHRE 2 — 5
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KA-U, ABICESEZD NI TNV EZORTTIEZRLET,

EA1: NN a—TFT 4T

= 3 *xf &
BIRMNALLEN - BEORTFNELWN EEHERT S,

CEBIRARIE =TIV ELERIN TSI LA HERT D,
CAHNEBEEMNELWN MR T H(9~36VDC),
- EBREFROFIBIEEZEET 5 (ARREMBTIRETHDIL),

F—EHADEL

BEBOBRAN A>TV S_EERET 5 (BRI &> (R CE

FI)o

BT ST —REHNTHEIIHESA TLEMNHERT S ($ISHOW

ARURREE[ED)

GREREMNELVLIEERT S,
=T IILEBEAIELLAERT 5,

B CEE LV A

*RTCMBBNINAFUH AIZHRESN TULELNERET S

($JSHOWAT U R ERFED)

SREEREMNELVLIERT S,
CBEERELHAT E2OREDREREERT S EBEREZELT

#HB/ FITELTEIL T M HERT D)o

GPSAYAYH LAY A (ToTH) D LEENERIN TGN EEFERT S,
SBASA Ow LAY -GPSEHE NDIREEZETETR T D (PocketMAXIZEZEFIATS) .
TFoTFT—TIDELER SN TWIAIERT S,
- $ JWAASPRNAUTO (BT 2% BENHIR)IZG> TSN FERR T B,
S EBRTCMANENELAZLY CANR—FDOBEREGENREMBEE>TLNILIERT S,

A HEBIHFMNELLAFERT S,
HHIEFRDO A HR—FERELEFER ($IDIFF.PORTBOTUR) T35,
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fHek B : BRIk

#*B-1 GPSt ¥ —fttk

1H H T B

ZIEMIA(T L1, C/Aa—F (EREERL—DUT
FrHIL 12F %)L x2, I8SLIL-RSYFILY

(=1L . SBAS{HEHFFIL10F v RIL)
BEFL—+ ZHE 10Hz (T3> 20Hz)
IKEEEE <06m (DGPS)

< 2.5m  (BE¥HAIL)

FHIEETR SBAS. e-Dif, L-Dif, S} RTCM. 8 &L URTK
AA—hREERE (BB#) | <60 # @—ILR). <20 # (D4—L). <1 8 GRyb)
ENVERTREEE S EE| 0.8 - 322 km/h GEEE) 18,288m (5 )
ANEE 9 - 36V DC
HEEND 20W GHEEFR:150 mA-12.0VDCHEIARF)
BT & 129.5 mm (ER) x 54.7 mm (BX)
£ 0.66 kg
EEEG -30-70 °C
REEH -40-85 °C (GEE 100% #EETELL)

)RR RILF AR BERELDORE. BHELEDOTZEEZZTEY,

*B2 w@fF (M4 7=—2)

IZ B T %%
YT ILR—hk x 2 (2ZERS232, &S E :4,800 - 115,200 bps)
CAN NMEA 2000 7O—RF ¥R+
WIEEHRTOrL RTCM SC-104, L-Dif(HemisphereGPS¥ B {t#%). RTK
T—A7AaktanL NMEA 0183, /N1 7). NMEA 2000
1PPS FTOT4THigh(GZEYRE)
ANV —H— TOT4TLow (AL FYEH)
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A EBHOLETHE ET &, UTFOaryR—xr FRRBSLET,

w4 B B en
1 | Crescent A100 1 940-2033-000
2 | \U— F—2r—7 1 (3m) 1 051-0129-002
3 | Survey adapter(5/8”-5/8”) 1 600-1175-000
4 | Magnetic Mount Kit 1 720-0033-00A
5 | Crescent A100~==7 /L (HA:E) 1 D75-0163-000C
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fH8RE : 2~ K+ XA o— (Hemisphere GPSHY R @ 4%)
F2, Ay EB—VIBAICVIORSNT D H DI Vector Bl (VV S Y —X%) BT,

El. a8 (a~ry FANBRTRILFELEH LTI ZEW)
AV ROFTHDLNEA v =Y OFRFPRIAIFIPC LD =T 1 U T ¢ (Windows XPOHH
Hyperterminal 72 &) MAFH T& £9 M., PocketMAX (http://www. hemgps. com B H&F 7 a— K]
BE) . F7oIXFHECD EOEGSet 72 EHFIHTE £,

# E1 Kfia~w R

azoR L

$JASC ASCIAYE—UH IDIETREITLET (RE-3SH),
$ JASC,msg,r[OTHERIKCR><LF>: msg=T it AvE—L DIBEE. =B FHL —b. [OTHERI=BIR—k
msg=GPGGA/GPGLL/GPGSA/GPGST/GPRMC/GPPRE/GPVTG/GPZDA/HDT/ROT.~INTLT/HPR/
$JAPP AVR—ILENTNBIT7— LI T DFEREITLNET .
$JAPPLCR><LF>: (G&EIXLLTDIEY)
>$JAPP,current,other current: IREENEHR 7 TV, other: EFE2F7 TV

$JUDIFF TATFLUL I BATDRERNTEET,
$JUDIFFKCR><LF>: (J5%(E “$JUDIFFWAAS>” THhlL. SBASE—FTHDIZEEERT)
$JBAUD RS232-RS422MEEEREIEEEZITLVET,

$ JBAUD, R[LOTHERIKCR><LF>: R=LI T D@EEXREMNS:ER. [OTHERI=AIHR—+
% 7E AT BE7S@ {5 % - 4,800/9,600/19,200/38,400,/57,600,/115,200 bps

$JUBIN NAF)—HAPIEETEFET (RE-4SH) .,

$ UBIN,msg,r<CR>XLF>: msg=3RE-4 DA vt—E. =B#HL—F
$JI STFINES. D7— LI T IRBOERNTEET (BRHEEETRELISEENHYET ),
$JUAGE TA77LoL v LEMEICERI A ERBROAMBPBIZIEELET (REHI S DM IEIERIVG

ARELISEES CEH BN CRRICEIGLI- M EFR CNBEMGELED), \
$ JAGE,age<CR><LF>: age: FlBREFME (7)) =5 E(WIHASREME : 2,700 D FEFETHEALEELL)

$JGEO BIGLICERALTULNSSBASHIZD ERM - E -PRNESLGEZH HLET

$ JGEO,SENT=1575.4200,USED=1575.4200,PRN=prn,LON=lon EL=ele, AZ=az

$JASC,D1 BAIZIC{ERLTLSSBASH Z D HE#HREH ALET .

$ JASC,D1,R[LOTHERIKCR><LF>: R:AytE—CHAFEES“1” ES: “O"0EEIEL “$>7)

$JOFF NAFVT—EEELITRTDAVE—HAFEATICHRELES .
$ JOFF[,OTHER] <CR><XLF>:[OTHER]ICAIFR— kM5 D AvE— H hA TEIETR
$GPMSK E—a iABRADaTURTYT GEMIZE—a>a<T U RESBLTEELY),

$GPMSK, ffffF,mmm M n<CR>XLF> :ffff E—a B R#. F: BIREEIR (M:FE1. ABH)
$GPCRQMSS| E—a DO Z{EKREBOERICHEALFT GEMIFE—a> o< FESBLTESLY),
$JQUERY,GUIDE BRI ARG E IS TR EBIBIMERTREICG =M ER T HEEHERALET (V+—LRE2—
#%.5SNIEERBLTELADLGE AMNEONGWOEFGEEICERTEES),

$ JQUERY,GUIDE<KCR><LF>: =% A% JQUERY,GUIDE,YES<KCR><LF>%i 5 IE & B14E R D & k)

$JURESET BRENBTD)EYNTIAHILMIEEE) ITERLES .

F)AROATURFEITEIL. $UATT FLIPBRD,YESTHEVectoriR— K DR EHTMNAMBETY .
$JSAVE BELE-ABREANTIERATYICEEFELET (ROEFEREARICLEREEEMICLED) .
$JSHOW REOHREANBREZRRLET (BRENEOERICFIATEED) .
$JT ZE#MOTOEY S A TOERN TEET REMNSX2g" THNIXTEETTE),

$ JWAASPRN| SBAS(WAAS)IE#RZEH HLET .

$ JWAASPRN <CR><LF>: (%) $>JWAASPRN,prn1,prn2 prnl,2=% 1, 2 PRN &S
BA_EZE(X. MSAS F S (prn1,2=129, 137)&EVYET,

$ JWAASPRN[,sv1[,sv2]]I<CR>XLF>: sv1,2 T prnl,prn2 Z5&FIMIZIEE T=E T,

$ JWAASPRN,AUTO<KCR><LF>: SBAS #I2% B &iH{E I 2 EETI .

$ JMASK IKFHRITGEWFEFRHIELBEWLWRSIMAZRET HEESELNETS,
$ UMASK,e <CR>XLF>: e THYLrIHMA(C )ZEIEE (WHAKEME:5° )

$ JASTRING | 4 3D Av+—(GPGGA GPVTG,GPGSA GPZDA)E AT K—DTHAHETRT 5.
$ JASTRINGLrI[,OTHER] <CR>XLF>: r:E#L —k. [OTHERITRIR—+ZIEE
X, ZDATUREFHITT B R—L—FEBEEIRIIZ4, 800bpsIZEEBINFET .

$ JATTVeo) EIZ, ARG MICEEYT HERIERTEDERFITIREBRERICERALES,
FEMIE. “UATTOT R (BEM) "2 BLTZELY,
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E2.

JATT 0=z R (FEA)

* JATTa~y R~y 2 -8 (V,/ VSTV —X7el) HEHTT,

# E-2 $JATTYIaZ~ ROFEM

=

s EA

$JATT,SUMMARY]

$ JATT,COGTAU

$ JATT,CSEP

$ JATT MSEP

$ JATT,GYROAID

$ JATT,HBIAS

$ JATT HIGHMP
$ JATT,HRTAU

$ JATT HTAU
$ JATT,LEVEL

$ JATT,NEGTILT

$ JATT,NMEAHE
$ JATT,PBIAS
$ JATT,PTAU
$ JATT,ROLL
$ JATT,SEARCH

$ JATT,SPDTAU

$ JATT,TILTAID

$ JATT, TILTCAL

$ JATT,FLIPBRD

BAREFSNTOSRER(TAULE) MR TEEI (RO“ATVNHR " DIEESHR),

BEEOEREEMDONTYFHILEDI=HODERMNRETEES
$ JATT,COGTAU,cogtau <CR><LF>:cogtau (& 0.0 A 3,600 ETIEER GEHE 0.0)

AERENSHEHLEZIBED7ZTTHREERM (mEBTR)EZHALEFT (HANKTELTLNS
CLTREKREBORBHEDSEIZLEDIGENHYET ),
ToT I HEERMOEERICERLES .

$ JATT,MSEP,sep <CR><LF>:sep TF7 T EIEESE (m) 355E

CrAODF S ENDEERTE - FERICERLET (HETFFIE ON [TERESNTULNET ),
$JUATT,GYROAID,YES[NOIKCR><LF> :ZxAODHFNYES)” EN(INO)IETR
$JATT,GYROAID<CR><LF> IRTEDTyAODIKRREH S

XTrAOlk. FEESEMIRENSEIBL-BOAEAERBOEMR. HDULIE
ESEMFRENSIHHBDO AT —2DMEL D (HRFEEFIE) ISERALET,

FEEHAIC. EDABMED XL EFHHIET DI=ORFEIFEINVET,

$ JATT,HBIAS x <CR><LF>: {EIE A8 :x [-180~+180 5 E (F§ELZLIBSIRAEE)

TILF/ARIRIET CHI(YESHEE CEEIT M. AL EERRAEMLET GEEED,
BIEEAEREEA T, AREECMO/N\SYFHIIED O DOEREMNEETEET .
$ JATT,HRTAU hrtau <CR><LF>:hrtau [& 0.0 5 3,600 ETEIEFE GBEHE 2.0)
FHEEHAIT. BEEEREERMD/NSYFED-ODEFRIANRETEFES .
$ JATT,HTAU,htau <CR><LF>:htau [& 0.0 /' 3,600 ETIEER(C YA O - A 77558 0.5)
IKFEENMEE—FDEZNYES) EMNINOIEEMNTEET , GEE. T
$ JATT,LEVEL k<CD><LF>:k=NO(A 7).~ YES(H ). k ANEL\EESIRIEIREEZ R R
EvF  O—)LADIAFTRAFEADIEEIRTEIEETCEET
$ JATT, NEGTILT k <CR><LF>: k=YES(ff & h R ER)“NOUE®) . I8 € LIFIRIEE
X E2TFUTIAEITUOTFIVENESICRALET.

NMEA Ayt—C DIEEEFEHE " £/z(L“GP "D ELLIZT EMNIETRIT HESMHEINVET,
$ JATT,NMEAHE,x<CD><LF>:x=1(HE).~ O(GP)
EvFEtAlC. EDEYFED XL EHIET DI-OEREITELNET,
$ JATT,PBIAS x <CRX<LF>  {BIEEYF & :x [£-15~+15 ZI5FE (GEELZLITIRIEE)
EvFEHAlT. EvFAZERMDON\SYFINLEDI-ODIFHEMNRETEES .
$ JATT,PTAU ptau <CR><LF>:ptau [& 0.0 M5 3,600 ETTHEIHEGEHE 0.5
FUTFEMREICEAICHRELTO—/LAGHARIICERLES .
$ JATT,ROLLk <CR><LF>:k=YES(EH—/)LAAITE) NOUER) . IEEZLIFIRIEE
BEOALEHHE—EXvro /)Ll BEHAORBEHERLET .
$ JATT,SEARCH <CR><LF>:RTK SHBI OB RX42—k
xR EEHA T REEMDO /NS YFHNLEDO O DFMEEHRELET,
$ JATT,SPDTAU,spdtau <CR><LF>:spdtau & 0.0 M 3,600 ETEIEE GEFE 0.0)
ERIETDES. - ESIER (YES: H%h. NO: #ESh) (TfELVET,
$JATT, TILTAIDKCR><LF>  IRFED{ERIETDIREEL B
MIEMEHE. AR st E R ERMOEMRIEIZE .
EREFFYUTL—2arZEITLVET(VS101 7111 ZRFKFEITHRBELTIESLY) .
$JATT, TILTCALKCR><LF> {ERIFTDKFEFv)TL— a3 G
XEFME IR 2 MY TOEFDEEREE,
HNE SN TS Vector EDa— LM E FREELTERBSNTLINEIBEELET .
$ JATT,FLIPBRD k <CR><LF>:k=YES(.L F & ER)“NOE®) . IEE LA GE(LIRIEE
*VS101 7111, BEEFDERE TNO”IZHE>TLVET,
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(JATT eo == > K DA )
«- JATT,SUMMARY =2~ >
REER DR ENEZ MR T H7-012iE, $JATT,SUMMARY 2~ REZfEH L £7,
USZIZEL T o)
$>JATT,SUMMARY,htau,hrtau,ptau,ctau,spdtau,hbias,pbias,hexflag<CR><LF>

IR, EEROISEHITT,
(%) $JATT, SUMMARY,TAU:H=2.00,HR=2.00,P=0.50,COG=0.00,SPD=0.00,
BIAS:H=0.00,P=0.00,FLAG_HEX:HFGN-RMTL=62<CR><LF>

JISEDOHIL, ZNENOREROBAMENERSINET,

7277 L. &% OHEX:HFGN-RMTL=62"1%, FX® X 5 I2“HDMTRUE”> 5
“LEVEL”F CTOMCHHD LFATEAHT 2 L T8 By MIW_7=FFdDON (1) /OFF

(0) Z16EE CTHRRLIZEWRIZ/RY 7,

BIED 1 6 #F£R“6 271% v FFIT110 0010” % BT 5D T,

- FLIPBRD ON (Ewk31)
* GYROAID ON 7| 6| 5 3| 21| o HDMTRUE
« TILTAID ON al Flo vlTlL gﬂ;gﬁﬁ)
ZEWLET
e 7o 112|121 |2 |1 |12 NEGTILT
OR|OR |OR |OR | OR | OR |[OR | OR ROLL
olo|o|o|o |o |o|oO M
TILTAID
(MSB) (LSB) LEVEL

E3. JASC=i~» K (FEHH)
JASCa~ > R CHZZNMEA0IS3D KT — 4 A v —VAIEHTEET, ThEh
DFEITES. &2 ZHE L 72 &0,
#D-3 WhAvE—Y (—&)

Ayt— 24T W] =
$GPGGA P GPSHRIGIIER (B, BE . &E. BISIKEELL)
$GPGLL P BE-BEFR
$GPGNS P GNSSHIIE#HR (GPGGALIZIXRHEDIHEER)
$GPGRS s AIGCIEER (. B EOB BB ES)
$GPGSA S DOP. BIfIIKRAEE
$GPGST S ZTLIEEBE (DGPS) IR EZDIRERELGE
$GPGSV s BEDOMEBEDESRELLE
SGPHDT eo H FHELEER
$GPHEV ~eo H E—J &R
$GPRMC P AIEEROERN
$GPROT veo H [B15E 3R E
$GPRRE S EEICKDEERMEETAENSDIEERDIRELE
$GPVTG \% EESLIUVEITAM
$GPZDA \ EAE BT
$PSAT,GBS s RAIM (GPSBEDA2TITADWERR)
$PSAT,HPR veo H HEL, EvF . O—JL (A—h—Hm B L8
$PSAT,INTLT (veo H EREFTOEYF-O0—)L (A—H—IE B {EHR)
$PCSI,1 S E—a BaEIER
$RD1 S SBASPBIEHER

F) RBPDEATIIUTOHEEIZLD,

P = Position GRI{SZ1E$R)

V= Velocity, Time (GEEE >8R)
H=Heading,Altitude (5 ¥ EX)
S=Satellite, Quality (& 2 1&E R4 E)
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(s FH A1)
A A yEv—voOm DR/ HIME IR ER
@, ANa<wr RER—DAvtE—2 « N~y X —TTF—2RHhENn5)
$JASC, GPGGA,1<enter> : GPGGAX vt —TOHIIER) (173 HHL— )
$JASC, GPGGA,O<enter> : GPGGA A vt—TOH 1) (f51k)

HWHERICEVUTOIIICA vE—URH ISR ET)
$GPGGA,hhmmss.ss, * * *cc<CR><LF>
hhmmss.ss : UTCEZ|, *cc: F = v 7% A, <CR><LF> : ST

B. A a~wr RERA b=V« ~u X —RRRD5E (H)
$JASC, GPGBS, 1 Veo<enter> ;. RAIMH i$E7R
(K1) $PSAT,GBS,hhmmss.ss, * * *cc<CR><LF>
hhmmss.ss : UTCEi%, *cc : = v 7+ L, <CR><LF> : 1T

$JASC, GPHPR, 1 Veo<enter> s RAIMH I8 R (A1 38 L — 1)
(H71) $PSAT,HPR,hhmmss.ss, * * *cc<CR><LF>
hhmmss.ss : UTCHiZl, *cc: F= v 7 %A, <CR><LF>: %17

$JASC, INTLT, 1 Veo<enter> ERIEFOE R DR
(H177) $PSAT,INTLT,pitch,roll*cc<CR><LF>
pitch: £ F_ rollim—/ b *cc: F = v 7 A <CR><LF>: BT

t—av - a<wF

- $ GPMSK (E—arZERBRADITUR)
$GPMSK fff.f K mmm,M,n<CR><LF>
fff.f: E—a EK#. F: BIREGER (M:F8)., A BE)).,
mmm: MSK EvwkL—k, M:MSK ZIR (M:F&. A:HE) . n: HAL—F
(F55) $PCSLACK, GPMSK ff£.£,F mmm,M,n<CR><LF>

- $ GPCRQ,MSS<CR><LF> (E—avZ{EREDFHEZRHFa<UR)

(i5%) $CRMSS, xx,yy,fff.f,ddd*cc<CR><LF>
xx! {E5®E(ABpV/m). yy: SNR(B). fff.f: E—a>REK#. ddd: MSK EwvkL—bk
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E4. NAFVa~v K

SNATFT Y =Ry E—=DHE 83 hD~yFZ— (4751 k1 $§BIN, 273 F 1D, 2734 b
FeHB) FeH Farw WA (24 R, BEOFY U U X =2 FL T 4— K (2
AR 0x 0D, 0x0A) THipkKSNET,

FE4 NAFVY—R vbB— UM

Ay— Bl
W) NAFY—Rv—TiF, K $IBIN1 GPS BZ2DHIEHEHR

{5 oy L $IBIN2 GPS B2 DDOPI&EH

RAIH O 7 7 —~ v bk $IBINSO SBAS(WAAS) % 2 D ERIELR

STEY ET, $IBINO3 SBAS(WAAS) I 2 B &R
$IBIN94 EBEE CUTCRERI DO E KR IEFER
$JIBIN95 12{EDOGPSFE - $1iE O EAKRIEER
$IBIN96 Wi SRS AE - CAO— R 7 E D E KR IEER
$IBIN97 METIEER
$IBIN98 GPSZBEDENEIFEIR
$JIBIN99 GPSIE D FEIKEE

E5. 7F—%Avt— GEM)

HARNC, ZNEND A v E—VDRIAIIIGP S A vE—VERTGCGP" T & £,
AvbE—UOFHL— MEL, EHET1LI OH 2z £TARHETT,
E)UFOER *CCHEF = v 7 H A <CR<LF>EF v v VU ¥4 —>r & T4 74— ROBEKTT,

1) $GPHDT o (True heading of the vessel)
$GPHDT,x.x,T*cc<CR><LF> % T : true Heading ® &
* XX AL (°)

2) $GPROT e (Vessel’s Rate of Turn: ROT)
$GPROT,x.x,A*cc<CR><LF> % A : Ixx{ENA%Rh OEE
Cxx 7 IR TEHE (0 %) @ <A F AT, A M~ EE)

3) $PSATHPR %o (Proprietary NMEA message)
$PSAT HPR,time,heading,pitch,roll,type*cc<CR><LF>

- time GPS time(HHMMSS)
- heading Jife (°)
- pitch By T (°)
- roll o —/Lf (°)
- type FALOHE (N : GPS #HHlME. G : Gyro sHHIfE)

4) $PSAT,GBS % (RAIM: Receiver Autonomous Integrity Monitoring)
$PSAT,GBS,hhmmss.ss,ll.1,LL.L,aa.a,ID,p.pppp,b.b,s.s,f*cc<CR><LF>

- hhmmss.ss JH' Iz (UTC)

- 1LVLL.L/aa.a MR 1R R O T — T
- ID Harfar B2 o 1D

* P.PPPP HPR ) 25 o R

*bb VLE 2 O TEFARE
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* 8.8

o f

5) $PSAT,INTLT (Vec)

$PSAT,INTLT,pitch,roll*cc<CR><LF>

6) $GPGGA

7) $GPGLL

8) $GPGRS

$GPGRS, hhmmss.ss,m,x.x,X.X,X.X,
+ hhmmss.ss
*m
* XX

9) $GPGSA

BEERY 70 5P AR 2
Integrity & (0 : BAF, 1 :#4& . 2 BE)

(Proprietary NMEA message)

EREr Oy F () Lr—n (°)

(GPS Position information)
$GPGGA,hhmmss.ss,ddmm.mmmm,s,dddmm.mmmm,s,n,qq,pp.p,

* hhmmss.ss

+ ddmm.mmmm
.S

+ dddmm.mmmm
.S

‘n

°qq

* pp.p

- aaaa.aa

-M

° £XX.XX

- M

. 88§

+ aaaa

aaaa.aa,M,£xx.xx,M,sss.aaaa*cc<CR><LF>
HpweEZ) (UTC)
R (E5)
N :dek&E S
R (BESY)
E: #fk W iR
BT — RN A BE
ZAZHEE
HDOP
7 7 F i (m)
M=A— kb
TAA RE(m)
M=A— kb
DGPS 7—4 D= A V(b))
DGPS /@ ID

. LEAGAINL, 2:DGPS)

(Latitude and Longitude)
$GPGLL,ddmm.mmmm,s,dddmm.mmmm,s,hhmmss.ss,s*cc<CR><LF>

* ddmm.mmmm
.S

+ dddmm.mmmm
.S

* hhmmss.ss

.S

FREE (BE4y)

N :dk&E S Rk

B ()

E: k. W: R

WL (UTC)

2AT—H A (A: B V:ED

(Receiver Autonomous Integrity Monitoring : RAIM)

+ x.x*cc<CR><LF>

REZ

ET—F: (0 : GGAFIHEMM»HHEE, 1 : GGAFHHMEE
Range residual (Z{E#E 2 & OBHEI

(THERALR)
RS DAHIER « f-M)

(GPS DOP and active satellite information)
$GPGSA,a,b,cc,dd,ee,ff,gg,hh,ii,jj, kk,mm,nn,00,p.p,q.q,r.r*cc<CR><LF>

ca

b

cceMH oo EFT
“pp

‘q.q

cTY

Mu%~F(M ?%TZE@D% Y. A HED

T— R (1: JHARRE, 2: 2D fix., 3: 3D fix)

HIALIZ B 5 Lf:ﬁi@%‘é% (null 7 — & 12 F ¢ RV RMHHOELR)
PDOP

HDOP

VDOP
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10) $GPGST

(GNSS pseudorange error statistics & position accuracy)

$GPGST,hhmmss.ss,a.a,b.b,c.c,d.d.e.ef.f,g.g¥cc<CR><LF>

- hhmmss.ss
ca.a
*b.b
s c.c
-dd
cee

- ff
‘8.8

11) $GPGSV

(GNSS satellite information) ={E#2%%ic

WAZREZ] (UTC)

WUERBEA~ A OFEYHEFZE (rms)

FRZEFE M O EHMEHERZE (X — hL)

FRZEFE M DFEHME R ZE (A — hL)

:53'2* Mo EdhFm ()
AT RZE (A — )

f‘zf“ SRS (A — V)

H SRR ZE (A — k)

SN RE§ (Fv (4

$GPGSV,t,m,n,ii,ee,aaa,ss,*cc<CR><LF>

°t
*m
‘n
11
: ee
+ aaa
*ss

12) $GPRMC

Ay E—T8

A vt —UFE m=1--3
/5 A REMT R I
HREKE

RN (©)
HEREFAA (0
SNR@B) + 30

(Recommended minimum specific GNSS data)

$GPRMC,hhmmss.ss,a,ddmm.mmm,n,dddmm.mmm,w,z.z,y.y,ddmmyy,

- hhmmss.ss
-a

+ ddmm.mmm
‘n

* dddmm.mmm
W

© 7.7

A4

+ ddmmyy
-dd

Y

13) $GPRRE

d.d,v¥*cc<CR><LF>

WAZREZ] (UTC)

AT —HA A (A: BZ V:ED)
FERE (BE5y)

N : ki S mafE

REE (BE4y)

E: HEE W: ER
SHEE (/2 v k)

AT M (), Fug eI
Aft (UTC)

MR OmA ()
ZEfiromE (E: 1 W 7H)

(BB DI L ALBEOREE « B RE)

$GPRRE,n,ii,rr,hhh.h,vvv.v¥*cce<CR><LF>

‘n
<l
crr
+ hhh.h

MAAAAYS

AT A= IRV D =Y v
R

PREEFRE S (A — L)

AL BIERERZE (A — V)
B SAEYE(R A (A — FJL)
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14) $GPVTG (Velocity and course information)
$GPVTG,ttt,c,ttt,c,ggg.gg,u,ggg.gg,u,a*cc<CR><LF>

ttt T AN ()  HE¥EEIL

‘c WEE T

.ttt HEATHNL (BF)  EUERE

‘c W M

- ggg.gg *HH#EE (/> N h)

cu N (/v bOEK)

- ggg.gg stHEE (km, h)

‘u K (Fox—FLoOER)

- a E— R (A: HIAZ, D : DGPS, N : fEzh)
15) $GPZDA (Universal time information)

$GPZDA hhmmss.ss,dd,mm,yyyy,xx,vv¥cc<CR><LF>

- hhmmss.ss HINZEEZ] (UTC)

- dd H (UTC)

+ mm A (UTC)

*yyyy FajE (UTC)

¢ XX o — AV ()

c Vv o — VR (43)
16) $RD1 (SBAS diagnostic information)

$RD1,SecOfWeek,WeekNum,FreqMHz,DSPLocked, BER-BER2,AGC,DDS,
Doppler,DSPStat, ARMStat,Diff Status,NavCondition*cc>CR><LF>

+ SecOfWeek GPS # (7))

+ WeekNum GPS EHE =

+ FreqMHz L N> R $(SBAS TiX 1475.42MHz)
- DSPLocked N/A

- BER-BER2 vy f=7—tb

- AGC LNy FoOEsh

- DDS 0.0 (SBAS DA

+ Doppler 0 (SBAS 0E)

- DSPStat DSP @ SBAS #fi/2Rin

- ARMStat ARM O ALERIRI

- DiffStatus SBAS (fEFH) @ PRN %%

+ NavCondion 16 EFRCEN S EICH T : T R)

NavCondition(HEX)
BilE L CF —H 2% 179889A D4

OvoL=#2%
EHICERTE/EN
KIRDBWNEEHR

PRIERMN KL MAELLWNEELH
MARNOREHK
TAITFLUI Y ILDFEER
TAIT7LUI )L THLNEERK

R ~©0mO© >
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17) $PCSL1,1 (Beacon Status Command)
$PCSI,CS0,PXXX-Y.YYY,SN,fff.f,M,ddd,R,SS,SNR,MTP,WER,ID,H,T,G

- CS0
+ PXXX-Y.YYY
+ S/IN
- fff.f
M

+ ddd
‘R

-+ SS

+ SNR
+ MTP
- Q

- ID
H

- T
-G

F ¥ 10

= AR—RDONR—=T g

T NEE

F v %L 0D —= JEEE
ZIEE—FK (A8 : A, T : M)

MSK vty Fb—hk (BH#HEEEY hL—1)
RTCM 7 — % )14 %

ZAG I T

1575 *HHES b

Ayt H AL &

BH 26 V— R 30 By b RTCM V— ROx T —H
E—a /@ 1D

v—a RO BGRE (0-7)

ZOA =W (0---99)

AGC 71> (db: 0-48db)
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£16%F : NMEA2000 X v¥&—
Fl. AvtE—Y—% (EF—1ZB:A 100 THEHAIHNTUWVANMEA200 X v E&—3)
#% F-1 NMEA2000 A v t&—

PGN (163£) HNE
059392(00E800) ISO acknowledge
059904(00EA00) ISO request
060928(00EE00) Address claim
126208(01ED00) NMEA-request group function
129025(01F801) Position, Rapid update (GPGLLHEZ)
129026(01F802) COG & SOG, Rapid update (GPVTGHH )
129029(01F805) GNSS position data (GPGGAH )

1. PGN : 129025 (0x’ 01F801’ ). Priority:2, Data length:8(DLC=0x" 8’ ), Data bytes = F XS &
— Position, Rapid Update: GPGLLIZAEX I SEE. BEFREZH D (EHFL—F: 10H=2)

PF P3 4 x x x__ DLC Data 1 Data 7 Data 3 Data 4 Data 5 Data 6 Data 7 Data §
110011111 10HHODI0000000100011100HHHT 000} 0x217 i0x4D" | 0x'32 015 | OxXA4’ i0x4B’ 0x40°  {0x'53"
1 F 8 ] 1 1 c 8 Latitude Longitude

x 10e-7 x 10e-
=35.5618081 deg =139.6722596deg

2. PGN : 129026 (0x’ 01F802’ ). Priority:2, Data length:8(DLC=0x" 8’ ), Data bytes = ESH&
—COG &SOG, Rapid Update: GPVTGIZtHL 3 5:&EEIFIHR (COG. SOG) FH 1 (BFHL—k:10H=)

PF P3 4 x x % DLC Data 1 Data 2 Data 3 Data 4 Data 5 Data 6 Data 7 Data §
1100131111 1T0HHO0:00000010i00011100HHHTOO00!0x78 (O0XFC |} 0x0Q 0x’00° i 0x01° _:0x'00 Ox'FF’ _ {0xFF’
1 F g 0 3 1 c g SID COG S0G Res.

x 10e-4(rad)=0; x 10e:2(m/s)=0D.01

-y
COG Reference
(2bits)

0 = true

1 = magnetic
2 = error
3=null

2. PGN : 129029 (0x’ 01F805’ ). Priority:3, Data length:8(DLC=0x" 8’ )x8, Data bytes =T X|Z &

—GNSS position data, Rapid Update: GPGGAIZ YT AU EIFERELZH D (EHL—F: 1H=)
3% Fast-Packet Protocoll Z £ & Multi Packet 85 %

SPPPEDPFPPPPSIPPPPPPFPPPPSSSSSSSSRrrDDOD
0321DPFEFFFFROFFSSSSSSSSAMAAMAAATIOLLLL
F P 876543RE218765432187654321R 4321 Datal Data 2 Data 3 Data 4 Data 5 Data 6 Data 7 Data 8
11001411111 0HHOODO00001 0100011 T00HHHTOODO
1 F 8 0 5 1 C 3 Proprietary i(Manufacturer specific)
8765432187654321876543218765432187654321 87654321 8765432187654321
Index Size SID Day Position Time
(0.0001)
56
Index Latitude (Low :32bit, High :32bits)
(L:x10e-16, H:x10e-07)
120
Index Longitude (Léw :32bits, High :32bits)
( L:x10e-16, H:x10e-07)
184
j=3 Index Altitude (Low :32bits, High 32bits)
(L:x10e-8, H: 4294.97)
(Type)
0:GPS
2
P E——
3:GPS & SBAS Index Type Methodi Num. of SV
4:GPS & SBAS Integrity
& GLONASS
(Method) 272 288 304
oMo SPS, Index HDOP PDOP Geoidal
2:DGNSS fix (0.01) (0.01) (0.01)
3:Precise GNSS
R ot e 336 344 a8 360 376 380
8. Esrggldaéed (DR) Index Num. of ype station 1D1 Age of DGNSS ype2
7. Manual input Reference Station Correction1(0.01)
8. Simulate mode
E. error 392
(Integrity) Index Station ID2 ™ Age of DGNSS 0x00° 0x00° 0x'00° 0x'00°
Q:Nomtegrity check | Correction2 (0.01)
2:Caution
3:Unsafe
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F2. A100mH) ()
CANAVHT7x2—AEIZA100 : 1B0OAEHRLIZEZDA vE—VHIOFELITIZ
RLUET,

(CAN ID) (AR &)

18EA1CFE 00EEO00 Request PGN: 059904(00EA00)
18EEFF1C FB5D060B 001700A0 Address Claim with address 0x’1C  PGN: 060928(00EE00)
18EFFF1C 8002 (A —F—WH A v E—)

18EFFF1C 80011600 00000000 (R—=T—HH A v E—)

19F8011C 2D4E3215 EC474053

19F8021C AIGLICEAT D Aty E—2

19F8051C

¥ OZofllE, A100 (GEEID=0x1C—16k%r) NHNRERLHBRET S & x
ORWERLTEBY £9°,
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Y7 b U= TR E

ARGICEEST 5 Y 7 h =7 2T I12H 72 o TiE, LA RO AFFER0EIC
AELELD LR EINET,

HEMISPHERE GPS
END USER LICENSE AGREEMENT

IMPORTANT - This is an agreement (the "Agreement") between you, the end purchaser
("Licensee") and Hemisphere GPS Inc. ("Hemisphere") which permits Licensee to use the
Hemisphere software (the "Software") that accompanies this Agreement. This Software may
be licensed on a standalone basis or may be embedded in a Product. Please read and ensure
that you understand this Agreement before installing or using the Software Update or using a
Product.

In this agreement any product that has Software embedded in it at the time of sale to the
Licensee shall be referred to as a "Product”. As well, in this Agreement, the use of a Product
shall be deemed to be use of the Software which is embedded in the Product.

BY INSTALLING OR USING THE SOFTWARE UPDATE OR THE PRODUCT, LICENSEE THEREBY
AGREES TO BE LEGALLY BOUND BY THE TERMS OF THIS AGREEMENT. IF YOU DO NOT
AGREE TO THESE TERMS, (1) DO NOT INSTALL OR USE THE SOFTWARE, AND () IF YOU ARE
INSTALLING AN UPDATE TO THE SOFTWARE, DO NOT INSTALL THE UPDATE AND
PROMPTLY DESTROY IT.

HEMISPHERE PROVIDES LIMITED WARRANTIES IN RELATION TO THE SOFTWARE. AS WELL,
THOSE WHO USE THE EMBEDDED SOFTWARE DO SO AT THEIR OWN RISK. YOU SHOULD
UNDERSTAND THE IMPORTANCE OF THESE AND OTHER LIMITATIONS SET OUT IN THIS
AGREEMENT BEFORE INSTALLING OR USING THE SOFTWARE OR THE PRODUCT.

1. LICENSE. Hemisphere hereby grants to Licensee a non-transferable and non-exclusive
license to use the Software as embedded in a Product and all Updates (collectively the
"Software"), solely in binary executable form.

2. RESTRICTIONS ON USE. Licensee agrees that Licensee and its employees will not
directly or indirectly, in any manner whatsoever:

a. install or use more copies of the Software than the number of copies that have been
licensed;

b. use or install the Software in connection with any product other than the Product the
Software was intended to be used or installed on as set out in the documentation that
accompanies the Software.

c. copy any of the Software or any written materials for any purpose except as part of
Licensee's normal backup processes;

d. modify or create derivative works based on the Software;

e. sub-license, rent, lease, loan or distribute the Software;

f. permit any third party to use the Software;

g. use or operate Product for the benefit of any third party in any type of service
outsourcing, application service, provider service or service bureau capacity;

h. reverse engineer, decompile or disassemble the Software or otherwise reduce it to a
human perceivable form;

i. Assign this Agreement or sell or otherwise transfer the Software to any other party
except as part of the sale or transfer of the whole Product.
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3.

UPDATES. At Hemisphere's discretion Hemisphere may make Updates available to
Licensee. An update ("Update") means any update to the Software that is made available
to Licensee including error corrections, enhancements and other modifications. Licensee
may access, download and install Updates during the Warranty Period only. All Updates
that Licensee downloads, installs or uses shall be deemed to be Software and subject to
this Agreement. Hemisphere reserves the right to modify the Product without any
obligation to notify, supply or install any improvements or alterations to existing
Software.

SUPPORT. Hemisphere may make available directly or through its authorized dealers
telephone and email support for the Software. Contact Hemisphere to find the authorized
dealer near you. As well, Hemisphere may make available user and technical
documentation regarding the Software. Hemisphere reserves the right to reduce and limit
access to such support at any time.

BACKUPS AND RECOVERY. Licensee shall back-up all data used, created or stored by
the Software on a regular basis as necessary to enable proper recovery of the data and
related systems and processes in the event of a malfunction in the Software or any loss or
corruption of data caused by the Software. Licensee shall assume all risks of loss or
damage for any failure to comply with the foregoing.

OWNERSHIP. Hemisphere and its suppliers own all rights, title and interest in and to the
Software and related materials, including all intellectual property rights. The Software is
licensed to Licensee, not sold.

TRADEMARKS. "Hemisphere GPS", "Outback Guidance", "BEELINE", "Crescent",
"Eclipse" and the associated logos are trademarks of Hemisphere. Other trademarks are
the property of their respective owners. Licensee may not use any of these trademarks
without the consent of their respective owners.

LIMITED WARRANTY. Hemisphere warrants solely to the Licensee, subject to the
exclusions and procedures set forth herein below, that for a period of one (1) year from
the original date of purchase of the Product in which it is embedded (the "Warranty
Period"), the Software, under normal use and maintenance, will conform in all material
respects to the documentation provided with the Software and any media will be free of
defects in materials and workmanship. For any Update, Hemisphere warrants, for 90 days
from performance or delivery, or for the balance of the original Warranty Period,
whichever is greater, that the Update, under normal use and maintenance, will conform in
all material respects to the documentation provided with the Update and any media will
be free of defects in materials and workmanship. Notwithstanding the foregoing,
Hemisphere does not warrant that the Software will meet Licensee's requirements or that
its operation will be error free.

WARRANTY EXCLUSIONS. The warranty set forth in Section (8) will not apply to any
deficiencies caused by (a) the Product not being used as described in the documentation
supplied to Licensee, (b) the Software having been altered, modified or converted in any
way by anyone other than Hemisphere approved by Hemisphere, (c) any malfunction of
Licensee's equipment or other software, or (d) damage occurring in transit or due to any
accident, abuse, misuse, improper installation, lightning (or other electrical discharge) or
neglect other than that caused by Hemisphere. Hemisphere GPS does not warrant or
guarantee the precision or accuracy of positions obtained when using the Software
(whether standalone or embedded in a Product). The Product and the Software is not
intended and should not be used as the primary means of navigation or for use in safety
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of life applications. The potential positioning and navigation accuracy obtainable with the
Software as stated in the Product or Software documentation serves to provide only an
estimate of achievable accuracy based on specifications provided by the US Department
of Defense for GPS positioning and DGPS service provider performance specifications,
where applicable.

10. WARRANTY DISCLAIMER. EXCEPT AS EXPRESSLY SET OUT IN THIS AGREEMENT,
HEMISPHERE MAKES NO REPRESENTATION, WARRANTY OR CONDITION OF ANY KIND
TO LICENSEE, WHETHER VERBAL OR WRITTEN AND HEREBY DISCLAIMS ALL
REPRESENTATIONS, WARRANTIES AND CONDITIONS OF ANY KIND INCLUDING
FITNESS FOR A PARTICULAR PURPOSE, MERCHANTABILITY, ACCURACY, RELIABILITY
OR THAT THE USE OF THE SOFTWARE WILL BE UNINTERRUPTED OR ERROR-FREE AND
HEREBY DISCLAIMS ALL REPRESENTATIONS, WARRANTIES AND CONDITIONS ARISING
AS A RESULT OF CUSTOM, USAGE OR TRADE AND THOSE ARISING UNDER STATUTE.

11. LIMITS ON WARRANTY DISCLAIMER. Some jurisdictions do not allow the exclusion
of implied warranties or conditions, so some of the above exclusions may not apply to
Licensee. In that case, any implied warranties or conditions which would then otherwise
arise will be limited in duration to ninety (90) days from the date of the license of the
Software or the purchase of the Product. The warranties given herein give Licensee
specific legal rights and Licensee may have other rights which may vary from jurisdiction
to jurisdiction.

12. CHANGE TO WARRANTY. No employee or agent of Hemisphere is authorized to change
the warranty provided or the limitation or disclaimer of warranty provisions. All such
changes will only be effective if pursuant to a separate agreement signed by senior
officers of the respective parties.

13.  WARRANTY CLAIM. In the event Licensee has a warranty claim Licensee must first
check for and install all Updates that are made available. The warranty will not otherwise
be honored. Proof of purchase may be required. Hemisphere does not honor claims
asserted after the end of the Warranty Period.

14. LICENSEE REMEDIES. In all cases which involve a failure of the Software to conform in
any material respect to the documentation during the Warranty Period or a breach of a
warranty, Hemisphere's sole obligation and liability, and Licensee's sole and exclusive
remedy, is for Hemisphere, at Hemisphere's option, to (a) repair the Software, (b) replace
the Software with software conforming to the documentation, or (c) if Hemisphere is
unable, on a reasonable commercial basis, to repair the Software or to replace the
Software with conforming software within ninety (90) days, to terminate this Agreement
and thereafter Licensee shall cease using the Software. Hemisphere will also issue a
refund for the price paid by Licensee less an amount on account of amortization,
calculated on a straight-line basis over a deemed useful life of three (3) years.

15. LIMITATION OF LIABILITY. IN NO EVENT WILL HEMISPHERE BE LIABLE TO LICENSEE
FOR ANY INCIDENTAL, CONSEQUENTIAL, SPECIAL OR INDIRECT DAMAGES INCLUDING
ARISING IN RELATION TO ANY LOSS OF DATA, INCOME, REVENUE, GOODWILL OR
ANTICIPATED SAVINGS EVEN IF HEMISPHERE HAS BEEN INFORMED OF THE
POSSIBILITY OF SUCH LOSS OR DAMAGE. FURTHER, IN NO EVENT WILL HEMISPHERE'S
TOTAL CUMULATIVE LIABILITY HEREUNDER, FROM ALL CAUSES OF ACTION OF ANY
KIND, EXCEED THE TOTAL AMOUNT PAID BY LICENSEE TO HEMISPHERE TO PURCHASE
THE PRODUCT. THIS LIMITATION AND EXCLUSION APPLIES IRRESPECTIVE OF THE
CAUSE OF ACTION, INCLUDING BUT NOT LIMITED TO BREACH OF CONTRACT,
NEGLIGENCE, STRICT LIABILITY, TORT, BREACH OF WARRANTY, MISREPRESENTATION
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OR ANY OTHER LEGAL THEORY AND WILL SURVIVE A FUNDAMENTAL BREACH.

16. LIMITS ON LIMITATION OF LIABILITY. Some jurisdictions do not allow for the
limitation or exclusion of liability for incidental or consequential damages, so the above
limitation or exclusion may not apply to Licensee and Licensee may also have other legal
rights which may vary from jurisdiction to jurisdiction.

17. BASIS OF BARGAIN. Licensee agrees and acknowledges that Hemisphere has set its
prices and the parties have entered into this Agreement in reliance on the limited
warranties, warranty disclaimers and limitations of liability set forth herein, that the same
reflect an agreed-to allocation of risk between the parties (including the risk that a remedy
may falil of its essential purpose and cause consequential loss), and that the same forms
an essential basis of the bargain between the parties. Licensee agrees and acknowledges
that Hemisphere would not have been able to sell the Product at the amount charged on
an economic basis without such limitations.

18. PROPRIETARY RIGHTS INDEMNITY. Hemisphere shall indemnify, defend and hold
harmless Licensee from and against any and all actions, claims, demands, proceedings,
liabilities, direct damages, judgments, settlements, fines, penalties, costs and expenses,
including royalties and attorneys' fees and related costs, in connection with or arising out
of any actual infringement of any third party patent, copyright or other intellectual
property right by the Software or by its use, in accordance with this Agreement and
documentation, PROVIDED THAT: (a) Hemisphere has the right to assume full control over
any action, claim, demand or proceeding, (b) Licensee shall promptly notify Hemisphere
of any such action, claim, demand, or proceeding, and (c) Licensee shall give Hemisphere
such reasonable assistance and tangible material as is reasonably available to Licensee
for the defense of the action, claim, demand or proceeding. Licensee shall not settle or
compromise any of same for which Hemisphere has agreed to assume responsibility
without Hemisphere's prior written consent. Licensee may, at its sole cost and expense,
retain separate counsel from the counsel utilized or retained by Hemisphere.

19. INFRINGEMENT. If use of the Software may be enjoined due to a claim of infringement
by a third party then, at its sole discretion and expense, Hemisphere may do one of the
following: (a) negotiate a license or other agreement so that the Product is no longer
subject to such a potential claim, (b) modify the Product so that it becomes non-infringing,
provided such modification can be accomplished without materially affecting the
performance and functionality of the Product, (c) replace the Software, or the Product,
with non-infringing software, or product, of equal or better performance and quality, or (d)
if none of the foregoing can be done on a commercially reasonable basis, terminate this
license and Licensee shall stop using the Product and Hemisphere shall refund the price
paid by Licensee less an amount on account of amortization, calculated on a straight-line
basis over a deemed useful life of three (3) years.

The foregoing sets out the entire liability of Hemisphere and the sole obligations of
Hemisphere to Licensee in respect of any claim that the Software or its use infringes any
third party rights.

20. INDEMNIFICATION. Except in relation to an infringement action, Licensee shall
indemnify and hold Hemisphere harmless from any and all claims, damages, losses,
liabilities, costs and expenses (including reasonable fees of lawyers and other
professionals) arising out of or in connection with Licensee's use of the Product, whether
direct or indirect, including without limiting the foregoing, loss of data, loss of profit or
business interruption.

21. TERMINATION. Licensee may terminate this Agreement at any time without cause.
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Hemisphere may terminate this Agreement on 30 days notice to Licensee if Licensee fails
to materially comply with each provision of this Agreement unless such default is cured
within the 30 days. Any such termination by a party shall be in addition to and without
prejudice to such rights and remedies as may be available, including injunction and other
equitable remedies. Upon receipt by Licensee of written notice of termination from
Hemisphere or termination by Licensee, Licensee shall at the end of any notice period (a)
cease using the Software; and (b) return to Hemisphere (or destroy and provide a
certificate of a Senior Officer attesting to such destruction) the Software and all related
material and any magnetic or optical media provided to Licensee. The provisions of
Sections 6), 7), 8), 9), 10), 15), 21), 26) and 27) herein shall survive the expiration or
termination of this Agreement for any reason.

22. EXPORT RESTRICTIONS. Licensee agrees that Licensee will comply with all export
control legislation of Canada, the United States, Australia and any other applicable
country's laws and regulations, whether under the Arms Export Control Act, the
International Traffic in Arms Regulations, the Export Administration Regulations, the
regulations of the United States Departments of Commerce, State, and Treasury, or
otherwise as well as the export control legislation of all other countries.

23. PRODUCT COMPONENTS. The Product may contain third party components. Those
third party components may be subject to additional terms and conditions. Licensee is
required to agree to those terms and conditions in order to use the Product.

24. FORCE MAJEURE EVENT. Neither party will have the right to claim damages as a result
of the other's inability to perform or any delay in performance due to unforeseeable
circumstances beyond its reasonable control, such as labor disputes, strikes, lockouts,
war, riot, insurrection, epidemic, Internet virus attack, Internet failure, supplier failure, act
of God, or governmental action not the fault of the non-performing party.

25. FORUM FOR DISPUTES. The parties agree that the courts located in Calgary, Alberta,
Canada and the courts of appeal there from will have exclusive jurisdiction to resolve any
disputes between Licensee and Hemisphere concerning this Agreement or Licensee's use
or inability to use the Software and the parties hereby irrevocably agree to attorn to the
jurisdiction of those courts. Notwithstanding the foregoing, either party may apply to any
court of competent jurisdiction for injunctive relief.

26. APPLICABLE LAW. This Agreement shall be governed by the laws of the Province of
Alberta, Canada, exclusive of any of its choice of law and conflicts of law jurisprudence.

27. CISG. The United Nations Convention on Contracts for the International Sale of Goods
will not apply to this Agreement or any transaction hereunder.

28. GENERAL. This is the entire agreement between Licensee and Hemisphere relating to the
Product and Licensee's use of the same, and supersedes all prior, collateral or
contemporaneous oral or written representations, warranties or agreements regarding the
same. No amendment to or modification of this Agreement will be binding unless in
writing and signed by duly authorized representatives of the parties. Any and all terms
and conditions set out in any correspondence between the parties or set out in a purchase
order which are different from or in addition to the terms and conditions set forth herein,
shall have no application and no written notice of same shall be required. In the event that
one or more of the provisions of this Agreement is found to be illegal or unenforceable,
this Agreement shall not be rendered inoperative but the remaining provisions shall
continue in full force and effect.
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